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Электронная подпись


HOACHUTEJBHASA 3AIINCKA
Moayab «Airedpa 1 HaYAJIA MATEMATHYECKOT0 AHAJTU32»

Y4eOHsIif Kypc «Airedpa v Hadaja MaTeMaTUYECKOTO aHAIN3ay SBJSICTCS OJHUM U3 HanboJsiee 3HAYUMBIX B IpOrpaMMme
cpenHero oduiero o0pa3oBaHusl, MOCKOJBKY, C OJTHOM CTOPOHBI, OH 00€CIeunBaeT HHCTPYMEHTAIbHYIO 0a3y s U3ydeHus
BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JPYrol CTOpPOHBI, (OPMHUPYET JOTHYECKOE U aOCTPAKTHOE MBIIICHUE
oOy4Jaronuxcsi Ha YpoBHE, HEOOXOAMMOM JUIsl OCBOEHUSI HHPOPMATUKH, 00IIECTBO3ZHAHUS, UCTOPUH, CJIOBECHOCTU U JIPYTUX
JUCUUIUIMH. B paMKax JaHHOro y4yeOHOro Kypca oOy4aroluIuecs: OBJIaIEBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM HayKH,
KOTOpasi pOPMYJIUPYET CBOM TOCTHXKEHHSI B MaTEMAaTUYECKOH (hopMme.

VY4eOHbIlll Kypc aireOpbl M Hadal MaTEMaTHYECKOTO aHajdn3a 3aKjajJblBaeT OCHOBY [JISl YCIICIIHOTO OBJIAJICHUS
3aKOHaMHU (PU3UKH, XUMUHU, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJEHIIUN pa3BUTHUS YKOHOMHKH M OOIIECTBEHHOW >KH3HHU,
MIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBLIX U KOMIIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO UCIOJb30BATh UX IS
JanbHeiero oopa3oBaHus U B MMOBCEHEBHOM XU3HHU. B TO ke Bpems OBJajeHHe aOCTPAKTHBIMU U JIOTUYECKH CTPOTMMU
KOHCTPYKIUSIMUA aJIreOpbl M MAaTeMaTHYECKOrO0 aHajiu3a pa3BUBAE€T YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
HUCTUHHOCTD, JI0Ka3bIBaTh YTBEPXKACHUS C IMOMOIIBIO MHIAYKIIMU U PACCYXIaTh NEAYKTHUBHO, UCIOJIL30BaTh 000OIICHUE U
KOHKPETHU3AIMIO, A0CTparupoBaHUE U aHAJIOTHIO, GOPMHUPYET KPEATUBHOE M KPUTUUECKOE MBIIIICHHUE.

B xoxe u3ydenust yueOHoOro Kypca «Anredpa U Hadaja MaTEMaTUYECKOI0 aHau3a» O0y4aroUuIuecs MOJIy4aroT HOBBIM
ONBIT PELICHHS NPHUKIAIHBIX 3a1ad, CaMOCTOSTEIBHOIO TMOCTPOCHHS MATEMATUYECKUX MOJEJIEH pPEalbHbIX CHUTYaILUH,
MHTEPIPETALNH MMOJIYYEHHBIX PEIIEHUN, 3HAKOMSTCS C IPUMEPAMHU MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOLIUMUCS MaTEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMU.

VY4ebnblil Kypc 00JagaeT 3HAYUTENbHBIM BOCIIUTATEILHBIM MTOTCHIIMAIOM, KOTOPBIN pealn3yeTcs Kak depe3 y4eOHbIN
Marepual, crocoOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U 4Yepe3 crelupuKy yueOHOH AesITeNIbHOCTH,
TpeOyroleld MPOJOKUTEIbHON KOHUEHTPALMK BHUMAHUS, CaMOCTOSTEIbHOCTH, AKKYpaTHOCTH M OTBETCTBEHHOCTH 32
ITOJIyYEHHBIA pe3yJIbTar.

B ocnoBe meTonmuku oOyueHus aiareOpe W HadajlaM MaTeMaTHYeCKOTO aHalu3a JISKHUT JeATEIbHOCTHBIA TPHHIIHIT
o0yueHus.



B crpykType yueOHOro Kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO AaHAM3a» BBIACIICHBI  CIICTYIOIINE
CoJiepKaTeIbHO-METOANYECKe TUHUH: «Uncna u BerauciaeHus», «DyHKIUKU U Tpadukuy, «YpaBHEHUS U HEPABEHCTBAY,
«Hauama marematnyeckoro aHaimza», «MHOXECTBa W JIOTHKa». Bce OCHOBHBIE COJEP)KATEIBHO-METOIUIECCKUE JIMHUN
M3YYal0TCsl HAa MPOTSHKEHUH JABYX JIET O0y4YeHHUs Ha YpPOBHE CpPEJHEro O0IIero oOpa3oBaHMsI, €CTECTBEHHO AOMOJHSSA IPYT
Jpyra W TOCTENIEHHO HACHIIIAsICh HOBBHIMH TeMaMH W pasfenamu. JlaHHBIA y4eOHBIA Kypc SIBISETCS WHTETPATUBHBIM,
TIOCKOJIbKY OOBEMHSACT B ce0e Co/lepikaHne HECKOIBKUX MaTeMaTHICCKUX TUCITUILINH, TAKUX KakK anreOpa, TpPUTOHOMETPHS,
MaTeMaTHUeCKUH aHaJW3, TEOpWsS MHOXKECTB, MaTeMaTthdeckas Jjoruka u napyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJICBAIOT BCE O0JIee MMPOKUM MaTEMAaTHUECKUM armapaTtoM, Y HUX MOCIIEI0BaTEIbHO (POPMUPYETCS M COBEPIICHCTBYETCS
YMEHHUE CTPOUTH MAaTEeMATHYECKYIO MOJIEh PEaTbHOW CUTYaIlMH, IPUMEHATh 3HAHUS, IOJTyYEHHBIC MTPU U3yUYEeHUH y4eOHOTO
Kypca, IUIl PEIICHHUS CaMOCTOSTENBHO C(HOPMYIHPOBAHHOW MAaTEeMAaTHYECKOW 3aJadd, a 3aTeM WHTEPIpPETUPOBATH CBOM
OTBET.

ConepxarenbHO-MeTOAuYeCcKas JUHUS «Yucna U BBIYUCICHUS 3aBepinaeT (OPMUPOBAHUE HABBIKOB HUCIIOIb30BAHUS
NEUCTBUTEIBHBIX YKCEN, KOTOPOE ObUIO HayaTO Ha YpPOBHE OCHOBHOTO 0011ero oOpazoBanusa. Ha ypoBHe cpegHero oo1iero
oOpa3oBanmsi 0cob0e BHUMaHUE ynemsercs (OPMHUPOBAHWIO HABBIKOB PAIMOHATBHBIX BBIYUCICHUMN, BKIIOUYAIOMNUX B CEOs
WCITOJI30BAaHUE PA3TMYHBIX (OPM 3alHMCH YUCIa, YMEHUE JACNaTh NMPUKHUJKY, BBITOJHATH NMPUOMKEHHBIE BBIYMCIICHHUS,
OIICHMBATh YHCIJIOBBIC BBIpAKEHHUs, PabOTaTh C MaTEMAaTUYECKUMHM KOHCTAHTAMH. 3HAKOMBIE OOYYAIOIIMMCS MHOXKECTBA
HATypalbHBIX, IIEJIBIX, PAIMOHAIBHBIX M JEHCTBUTEIHHBIX YHUCEN JIOMOJHSIOTCS MHOXXECTBOM KOMIUIEKCHBIX uncenl. B
KKJIOM W3 3THX MHOXECTB PACCMaTPUBAIOTCS CBOHMCTBEHHBIC €My CIeNU(PHUEeCKUe 3a/1auu U ONEepariu: JACICHUE Harlelo,
OTICpUPOBAHUE OCTaTKaMW Ha MHOXKECTBE IIEJIBIX YHCEN, 0COOBIE CBOWMCTBA PAIMOHATIBHBIX W HPPANMOHAIBHBIX YHUCEN,
apu(pMeTHYECKHEe Olepaluu, a TaKKe HW3BJIEUYEHUWE KOPHSA HATYpaJIbHOW CTENEHM HAa MHOXXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocnenoBaTeNbHOMY pPACIIUPEHUIO Kpyra HCIOJIb3YEMbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSMHU HUX
MIPUMEHEHUS JIJIS PEIICHMS] Pa3IMYHbIX 3a7a4 (OPMHUPYETCS MIPEACTABICHHUE O €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ poJid B
MOCTPOCHUN MOJIEJIEH PealbHOTO MHPA, IUPOKO UCIIONIB3YIOTCs 00001IeHNEe i KOHKPETU3aII.

Jluaust «YpaBHEHUST U HEPABEHCTBa» peall3yeTcsl Ha MPOTSHKEHHWU BCETO OOyUEHHWsS Ha YPOBHE CPETHETO OOIIero
oOpa3oBaHusl, MOCKOJIBKY B KaXkaI0M paszjiene [IporpamMmbl mpeaycMOTPEHO perieHrne COOTBETCTBYIOMUX 3a/1a4. B pesynbrare
oOydJaroIiecss OBJAJIEBAIOT PA3TUUYHBIMU METOJIAMU PEIICHHsS] PallMOHANTBHBIX, HMPPAIMOHAIBHBIX, [TOKa3aTEeIbHbIX,



Jorapu(pMUUECKUX U TPUTOHOMETPUYECKUX yYpAaBHEHUMN, HEPABEHCTB U CHUCTEM, a TakXKe 3aJad, COACpKAIIUX MapamMeTphl.
[Tonmy4yeHHBIE YMEHHUS IIUPOKO HMCHOJB3YIOTCS MPU HCCIACAOBAHUM (YHKUUM C MOMONIBIO MPOU3BOAHOM, MPHU PEIICHUU
NPUKJIAJAHBIX 33/a4 M 337a4 HAa HAXO0XKICHHE HAaWOOJIbIIMX U HAUMEHbIIWX 3HaueHui (QyHkiuu. JlaHHas colepikaresibHas
JUHUS BKIOYaeT B cebs Takke (opMupoBaHHEe YMEHUN BBIMOMHATH pacu€Tel MO (Qopmyrnam, mpeoOpazoBaHUs
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHUN, a TAKXKE BBIPAKEHUH, COAEP)KAILUX CTEIECHH WU
norapudMbl. brarogapst u3ydeHuo aireOpandyeckoro MaTepuaia MPOUCXOAUT JalbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIIJICHUSI 00y4aromuxcs, GOPMUPYIOTCS HABBIKM JEITYKTUBHBIX PACCYKIECHUU, pabOThl C CHUMBOJIbHBIMHU
dbopmamu, MpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJAEC PABEHCTB M HEPaBEHCTB. AireOpa mnpenajaraer
3¢ (peKTUBHBIE UHCTPYMEHTHI JJI PEHICHUS] TPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 33Ja4, HAIJISIIHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-MeToIM4ecKass TUHUS «DyHKIUU U TpadUK» TECHO MEPEIUIeTaeTcsl ¢ IPYIMMH JIMHUSAMU y4eOHOTro
Kypca, IIOCKOJIBKY B KaKOM-TO CMBICIE 3aJacT IOCIECNOBATENIbHOCTh H3Y4YEHHMS Marepuana. l3ydeHue CTEeleHHOH,
MOKa3aTeIbHOM, JOrapu(pMUUYECKON U TPUTOHOMETPUUYECKUX (DYHKIMM, UX CBOMCTB U I'paHUKOB, UCIOIb30BaHUE (PYHKIUI
JUTSL pelIeHus 334 U3 APYTUX y4E€OHBIX MPEAMETOB U PEATbHOW MKU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C PEIICHUEM ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM Oosiblioe BHUMaHUE yaenseTcs ((OpPMUPOBAHUIO YMEHHS BbIPaXKaTh
dbopMysiaMy 3aBUCHMOCTH MEXAY Pa3IMYHbIMU BEJIMYMHAMH, UCCIIEI0BATh MOJYYEHHbIE (DYHKLIHMH, CTPOUTHh UX IpauKu.
Marepuan 3Toi coaepkKaTeIbHON JIMHUY HALICJICH HA PA3BUTHE YMEHUW U HABBIKOB, ITO3BOJISIOIIMX BbIPAXKATh 3aBUCUMOCTH
MEXIy BEIUYMHAMHU B Pa3au4HOM (opme: aHaIuTUYecKOH, rpaduueckoil W cioBecHOM. Ero msydenue crnocoOCTByeT
Pa3BUTHIO aITOPUTMHYECKOTO MBILIIEHUS, CIOCOOHOCTH K 00O0LIEHUIO0 U KOHKPETHU3AIUH, UCII0JIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass nauHus «Havama MareMaTHnyeckoro aHajiv3a» IO03BOJSET CYIIECTBEHHO pPAaCIIMPHUTh KPYr Kak
MaTEeMaTHYECKUX, TaK U MPUKIAJAHBIX 33]a4, JOCTYMHbBIX O0yUYalOIUMCS, TaK KaK Yy HUX MOSBISETCS BO3MOXKHOCTb CTPOUTh
rpaduKy CIOKHBIX (PYHKIINH, ONIPEACNIATh UX HAUOOJBIITNE M HAMMEHBIIINE 3HAYSHUS, BRIYUCISATH TJI0MATN GUTYP U O0BEMBI
T€J, HAaXOJWUTh CKOPOCTH M YCKOpEHHUs mpoueccoB. JlaHHas coaepikareiibHas JHHHUS OTKPHIBAET HOBBIE BO3MOXXKHOCTHU
MOCTPOEHUSI MaTEeMAaTUYECKUX MOJEJIEH pealbHbIX CUTYyallUil, MO3BOJIIET HAXOAUTh HAWIIyUIllee PEIICHUE B MPUKIAJHbBIX, B
TOM YHCJE COLHUAIbHO-IKOHOMUYECKHX, 3aJadaX. 3HAaKOMCTBO C OCHOBAaMH MaTeMaTHMYECKOrO aHajiu3a CIocoOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (POPMANBHO-JIOTMYECKOTO M KPEaTHBHOIO MBILIUICHUS, (OPMUPOBAHUIO YMEHHUH pacro3HaBaTh



MIPOSIBJICHUS] 3aKOHOB MaTEMAaTWKH B HAayKe, TEXHUKE W HUCKyccTBe. OOydJaroniuecs: y3HaIOT O BBIIAIOIIMXCSA PE3YNIbTaTaXx,
MOJIYYCHHBIX B XOJIE Pa3BUTHS MATEMATUKU KaK HAyYKH, U 00 UX aBTOpaXx.

ConepxarenbHo-MeToquYecKas JUHUS «MHOXKECTBAa M JIOTMKAa» BKJIIOYAeT B ce€0s 3JEMEHThl TEOPUHM MHOXKECTB U
MaTeMaTUYECKOU JIOTUKU. TeOpeTUKO-MHOKECTBEHHBIE MPECTABICHHS TPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTeMaTUKHU U
npeuiaratoT HaudoJee YHUBEPCATbHBIN SI3bIK, O0BEAUHSAIONINN BCE pa3ieiibl MAaTEMATUKU U €€ MPUIIOKEHUM, OHU CBSI3IBAIOT
pa3Hble MaTeMaTUYeCKHe JUCHUUIUIMHBI M WX MPUIOKEHUS B eauHoe 1enoe. [losTomy BakHO JaTh BO3MOKHOCTh
oOydJaroniemMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMaTHKH M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MbICIEH. JIpyruM BaKHBIM MPU3HAKOM MATEMAaTUKH KaK HAYKH CJIEIYyeT MPHU3HATh CBOMCTBEHHYIO €if
CTPOrocTb OOOCHOBAHMI U CIIEIOBAHUE OMPENEIEHHBIM MPABWIAM MOCTPOCHHMS J0KA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTeMaTUYECKOU JIOTUKU CIIOCOOCTBYET PA3BUTHUIO JIOTMUECKOTO MBIIUICHUS O0YYalOIINXCs, MO3BOJSIET UM CTPOUTH CBOU
pacCy’KJIeHHs Ha OCHOBE JIOTUUECKHUX MPaBUJil, JOPMUPYET HABBIKM KPUTHUECKOTO MBIIIICHUS.

B yudeOHOM Kypce «Anrebpa W Hayajga MaTeMaTHMUYECKOTO aHajlu3a» MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO
MOJICTUPOBAHUS, KOTOPHIE MPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB MTOCTPOCHUS MOJIETIEH peabHbIX CUTYaIUi,
MCCIICIOBAHMS ATUX MOJIENIC C MOMOIIBIO anmapara aareOpbl U MaTeMaTHYECKOr0 aHalii3a, UHTEPIPETAIMU MMOTyUYeHHBIX
pe3yabTartoB. Takue 3ajaHus BIUIETEHBI B Kbl W3 Pa3/iesioB MPOrpaMMbl, MOCKOJIBKY BECh MaTepuall yueOHOro Kypca
ITUPOKO HCTIONB3YETCS ISl PEIICHUs MPUKIATHBIX 3a7ad. [Ipy pemeHun peanbHbIX MPAaKTHUYECKUX 3a7a4 O0ydaromuecs
pPa3BUBAIOT HAOMIOAATENILHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh AHAJIOTHUIO,
000011aTh M KOHKPETU3UPOBATh MpooOsiemy. JlesTeabHOCTh Mo (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3aj1a4y
OpraHu3yeTcs B MPOLIECCE U3YyUEHHUs BCEX TEM yUeOHOTO Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHAIN3a.

Ha m3yuenue yueOHOTO Kypca «Anredpa v Hadyajla MaTeMaTUYeCKOTro aHaim3a» oTBoautcs 272 daca: B 10 kiacce — 136
yacoB (4 vaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIO).

Mopaynb «FeomeTpua»



['eometpust siBasieTCss OMHUM M3 0a30BBIX KypCOB Ha YpOBHE CpelHero oOmero o0pa3oBaHUs, TaK Kak 0OeclednBaeT
BO3MOXHOCTh M3yYEHHsI JUCUUIUIUH €CTECTBEHHO-HAYYHON HAMNpPaBICHHOCTH U TNPEIMETOB T'YMAaHMTAPHOTO IUKJIA.
[TockonbKy JIOrHYEeCcKOe MBIIUICHUE, (OPMUPYEMOE MPU U3YUEHUH OOYUYaIOIIMMUCS MOHSITHUHHBIX OCHOB T€OMETPHUH, MPHU
JI0OKa3aTeIbCTBE TEOPEM U MOCTPOCHUHU LIETIOYKH JIOTUYECKUX YTBEPKICHUN MPU PEIICHUHU T'€OMETPUUYECKUX 3a7a4, YMEHUE
BBIJIBUTAaTh U OMPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS MIPU PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO IIUKIIA, B
YacCTHOCTU (PU3UYECKUX 3a]1ad.

Llens ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomeTpusi» Ha yriayOJIEHHOM YPOBHE — pa3BUTHE WHIUBHUIYaJTbHBIX
CIIOCOOHOCTEW OO0ydaromuxcs MpPU U3YYCHUM TE€OMETPHH, KaK COCTaBISIONICH MNpeaMeTHoW obmactu «MaremaTtuka u
nHpopMaTHKa» uepe3 0OecreyeHne BO3MOXKHOCTH MPUOOPETEHHS U UCIIOIb30BaHUSI Oojiee TiayOOKHMX TE€OMETPUYECKHUX
3HAHUW W JIEUCTBUMN, CHEHUPUUYHBIX TEOMETPUM, U HEOOXOAUMBIX [JIsl YCIEIIHOrOo Mpo(eCcCCHOHAIBHOTO 00pa3oBaHUs,
CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMaTUKH.

[IpuopuTeTHBIMU 3ajlauaMHi Kypca T'€OMETPUU Ha yriayOJE€HHOM YPOBHE, PACIIUPSIONMIMMHU U YCHUJIMBAIOIIUMU KypC
0a30BOr0 YPOBHSI, SIBJISIIOTCSI:

paciIMpeHre Npe/iCTaBlICHUsI 0 TeOMETPUU KaK 4aCTH MUPOBOM KYyJIbTYphl U (DOPMHUPOBAHUE OCO3HAHMSI B3aUMOCBSI3U
TEOMETPHUU C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYpax Kak O BaXKHEHIIMX MaTEMaTUYECKUX MOJEISX,
MO3BOJISIIOIIMX ONKCHIBATh U M3y4YaThb Pa3HbIC SBJICHUS OKPYKAIOLIET0 MHUpPA, 3HAHWE MOHATUMHOrO amnmaparta Mo pasjaeiy
«CrepeomMeTpus» yueOHOTO Kypca T€OMETPUH;

dbopMupoBaHME€ YMEHHUS BJIAJIETh OCHOBHBIMU TIOHSATUSIMH O TPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMU
CBOMCTBaMHU, 3HaHUE TeopeM, POPMYJI U YMEHHUE UX MPUMEHATh, YMEHHUSI TOKA3bIBATh TEOPEMbI M HAXOJUTh HECTaHIAPTHHIC
CIIOCOOBI peIIeHUs 3a/1a4,

(dbopMHUpOBaHUE YMEHHS PACIlO3HABATh HA YEPTEkKaX, MOJCIAX U B pealbHOM MHUPE MHOTOTPAHHUKH U Tella BpalleHHUs,
KOHCTPYHUPOBATh Fr€OMETPUUYECKUE MOJICIIH;

dhopMupoBaHUE TTOHUMAHHS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHUS] MaTeMaTUYECKUX Teopuil, (hopMUpOBaHUE
MMOHUMAaHUS POJIU AKCUOMATUKH MPHU MTPOBEICHUN PACCYKICHUN;



(dbopMupoBaHHE YMEHHSI BIAJIETh METOAAMHU JJOKA3aTENbCTB U AITOPUTMOB PEIICHUS, yMEHUSI UX PUMEHSATH, IPOBOIUTH
NIOKa3aTEIbHbIE PACCYXXICHUS B XOJI€ PELICHUS CTEPEOMETPUYECKHUX 3aJad M 33/ad C MNPAKTUYECKUM COAEpKaHUEM,
(dbopMupoBaHUE MPEACTABICHUS O HEOOXOIMMOCTH JOKA3aTeIbCTB P 0OOCHOBAHUM MaTEMaTHUYECKUX YTBEPKICHUN U POIU
AKCHMOMAaTHKH B POBEJICHUU JETYKTHBHBIX PACCYXKIACHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaroluxcs, Mo3HaBaTEIbHON
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBILJIEHUS, UHTEPECA K U3YUYECHHUIO TEOMETPUHU;

dbopmupoBaHue (QYHKIIMOHATLHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETpPUHU: YMEHHs paclio3HaBaTh MPOSBICHUS
Tr€OMETPUYECKUX TMOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEaIbHBIX >KM3HEHHBIX CUTYallUsX M MPU U3YyUYECHUU JPYTUX
y4eOHBIX MPEIMETOB, MTPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, MOICIMPOBAHUS PEAIbHBIX CUTYAIINH, HCCIIETOBAHUS
MTOCTPOEHHBIX MOJICJIEN, MHTEPIPETALNHN TOITYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COJI€pKaTENbHBIMU JTMHUAMU yueOHoro kypca «l'eomerpusi» B 10—11 knaccax sBusitores: «IIpsimble u
IJIOCKOCTA B MPOCTpaHCTBE», «MHoOrorpaHHukmn», «Tena BpameHus», «BekToppl M KOOpIHHATBI B IPOCTPAHCTBEM,
«/IBMXKEHNS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHATUSAMU», PEICBAHTHBIMU T'€OMETPUU HA
yriyon€éHHoM ypoBHe oOyueHust B 10—11 kiaccax, OTHOCHUTCS KO BCEM COJIepXKAaTEIbHBIM JIMHUSM Y4yeOHOro Kypca, a
(dbopMHpOBaHHE JIOTUYECKUX YMEHHM pachpenessieTcs He TOJIBKO IO COAEepXaTelIbHbIM JIMHUSAM, HO U 0 ToAaM OO0y4YeHHs.
Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHust DenepanbHoi pabouel mporpaMMel,
pacnpenenéHHbIM 0 rojaM oOy4eHHs, CTPYKTYPUPOBAHO TakuM oOpa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHLUIHAAIBHBIM
BOIIpocaM oOydYaroniyecss oO0pallaiuch HEOAHOKPATHO. ODTO TMO3BOJISIET OPraHU30BaTh OBJIAJIEHUE TE€OMETPUUYECKUMU
MNOHATUSIMM W HaBbIKAMH IIOCJIEOBATEIbHO U MOCTYHAaTeNbHO, C COOJIOJECHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, @ HOBbBIE
3HAHMS BKJIIOYATh B OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YyYalolUXCsl, pacupsisa U yriyouss e€, oopa3ys
IIPOYHBIE MHO’KECTBEHHBIE CBSA3H.

[lepexoa K U3yYEHUIO TEOMETPUHU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3faTth ycioBus ans auddepeHumanud oOy4eHHs, MOCTPOCHUS] WHIMBHUAYaTIbHBIX OOpa30BaTEIbHBIX MPOrPAMM,
o0ecneunThb yriiyOoi€HHOe U3yuyeHHe TeOMETPUH KaK COCTaBIIstoNIel yueOHoro npeamera «MaremaTukay;



MOATOTOBUTH OOYYAIONIUXCS K TPOJOJDKEHUIO W3YYCHHS MAaTeMaTWKH ¢ Y4€TOoM BbIOOpa Oymymied mpodeccuw,
oOecreunBasi MPeeMCTBEHHOCTb MEXKy OOIIUM U MPOPECCHOHAIBHBIM 00pa30BAHUEM.

Ha usyuenue yuebHoro kypca «l'eomerpus» Ha yriryoia€éHHoM ypoBHe oTBoauTcs 204 yaca: B 10 kmacce — 102 gaca (3
yaca B Hejelnto), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).



Mopaynb «BepoITHOCTb U CTATHCTHKA)

VY4eOublii Kypc «BeposSTHOCTh M CTAaTUCTHKA» YIUIYOJIEHHOTO YPOBHS SIBISETCS NPOAOIKEHHEM U Pa3BUTHEM
OJTHOMMEHHOTO Y4eOHOTro Kypca yriyOJE€HHOTO YpOBHS Ha YpPOBHE CpEIHEro oO0miero ooOpa3oBaHus. YUEOHBIH Kypc
npeaHa3HadeH i1 GOPMUPOBAHKS Y O0YUAIOMINUXCSl CTATUCTUIECKON KYJIBTYPhl U IOHUMAHUS POJIA TEOPUH BEPOSTHOCTEH
KaKk MaTeMaTHUYECKOTO MHCTPYMEHTA JJIS M3YYEHHUs CIy4alHBIX COOBITHIA, BEIWYMH W TporeccoB. [Ipu m3yueHuu Kypca
o0oramaroTcs MPeACTaBICHUS OOYYAIOIIUXCS O METOJaX HCCIICIOBAaHUS HM3MEHUMBOTO MHpPA, Pa3BUBACTCS MOHUMAaHUE
3HAYUMOCTH M OOIIHOCTH MaTeMAaTHYECKUX METOJOB TO3HAHHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO ECTECTBEHHO-
HAay9IHOTO MHPOBO33PCHHUS.

Conepxanne y4eOHOTO Kypca HalpaBjCHO Ha 3aKpeIvIicHHE 3HAHWW, MOJYYCHHBIX NPH W3YYCHHH Kypca Ha ypOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, M HA Pa3BUTHE MPEICTABICHUN O CIIyYalHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKITy HUMU Ha
BAKHBIX TMPUMEpaX, CIOKEThl KOTOPHIX MOUYEPIHYTHl M3 OKpyXkaromero mupa. B pesynpraTe y 0O0ydaromuxcsi JOJKHO
chopMHUPOBATHCS TPEICTABICHNE O HAanOoJiee YIOTPEOUTEIBHBIX U OOINX MAaTEMAaTHIECKUX MOJCIISX, UCIIOJIB3yEMBIX IS
OMHCAHUS AHTPOIIOMETPHUYECKUX U JeMOTrpauuecKuX BENWYHWH, IOTPEIIHOCTEH B pa3lIWYHBIE pOJia HM3MEPEHUSX,
JUTHTEITEHOCTH O€30TKAa3HOW pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTHK MAaCCOBBIX SIBJICHUI U MPOIIECCOB B OOIIECTBE.
VY4eOHblll Kype siBIsieTCA 06a30il JIsi OCBOCHUSI BEPOATHOCTHO-CTATUCTUUYECKUX METOJ/IOB, HEOOXOJUMBIX CIEIUAINCTaM He
TOJIBKO HWHXEHEPHBIX CIEIMATBHOCTEH, HO TaKKe COIMAIBHBIX U TCUXOJIOTHYECKUX, TOCKOIBKY COBPEMEHHBIC
OOIIIECTBEHHbIE HAYKM B 3HAYMUTEIHLHON Mepe WCIOJB3YIOT alapaT aHadu3a OONBIINX JaHHBIX. [leHTpalbHYI0 4YacTh
y4eOHOTO Kypca 3aHUMaeT OOCyXJAeHUE 3akoHa OOJbIIMX uucell — (PyHJAAMEHTaJbHOIO 3aKOHAa MPHUPOJIbI, MUMEIOIIETO
MaTeMaTHIECKYI0 (hopMaTu3aIuIio.

B cooTBeTCTBUU C yKa3aHHBIMH LIETISIMUA B CTPYKTYpe y4eOHOTro Kypca «BeposSTHOCTh U CTaTUCTHKA» Ha yriayOiaEéHHOM
YpOBHE BBIJICJIEHBI OCHOBHBIE COJIEpKaTenbHble JIMHUK: «CaydaiiHble COOBITUSI U BEPOATHOCTU» U «CiydallHbIEe BETUYUHBI U
3aKOH OOJIBIIINX YUCET.

[ToMUMO OCHOBHBIX JTUHUI B yU4€OHBIN KYPC BKJIFOUYCHBI JIEMEHTHI TEOPHH TpadOB M TECOPUHA MHOKECTB, HEOOXOIUMBIC
JUTSI TIOJTHOIIEHHOTO OCBOEHUSI MaTepHaia JaHHOTO yU4eOHOTO Kypca U CMEKHBIX MAaTEeMAaTUUECKUX Y4eOHBIX KYPCOB.



Conepxxanue muann «CiydaifHble COOBITUS M BEPOSITHOCTHY» CITYXKUT OCHOBOW MJisi (POpMUPOBAHUS MPEACTABICHUHN O
pacnpeesieHuy BEepPOSTHOCTENH MEXy 3HAUCHUSIMH CIy4yaWHBIX BEJIMYMH. Ba)kKHyrO 4acThb B 3TOM COJIEp>KaTEIbHON JTMHUU
3aHUMAET U3YUYEHUE IreOMETPUUECKOr0 1 OMHOMHUAILHOTO paclpe/iesieHUid U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTAMH —
MOKa3aTeJIbHBIM U HOPMAJIbHBIM PacIpe/ICICHUSIMHU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU CIIy4YalHBIMU BEIIMYMHAMHU W PaACHpEICICHUSMH, AKIEHTUPYIOT BHHUMAaHUE
0oOy4Jaronuxcsi Ha OMUCAHUU W U3YYCHUH CIYYalHBIX SIBICHUN C MOMOIIBIO HEMPEphIBHBIX (yHKIMNA. OCHOBHOE BHUMAaHUE
ylensieTcs MoKa3aTeIbHOMY U HOPMaJIbHOMY pacIpeiesICHUsIM.

B ydebHOM Kypce mpemycMaTpuBaeTCs O3HAKOMHUTEIBHOE H3YYEHUE CBA3UM MEXKAY CIyYalHbIMU BEIMYMHAMH U
OTMCAHUE PTOU CBS3U C MOMOUIBIO KOA(DPUIIMEHTa KOPPEISIIIUU U €r0 BHIOOPOYHOTO aHAIOra. DTH AJIEMEHTHI COACPKaHUS
pa3BUBAIOT TeMy «JluarpaMMbl paccerBaHUs», U3YYEHHYI0 Ha YpOBHE OCHOBHOIO OOIEro 0Opa3oBaHUs, © BO MHOTOM
OMHPAIOTCS Ha CBEACHUS U3 KYPCOB aJIreOpbl U T€OMETPHH.

Emé omuH smeMeHT colepKaHusd, KOTOPBIM MpEnIaraeTcs Ha O3HAKOMHUTEIIBHOM YPOBHE — IOCJIENOBATEIbHOCTh
CIIy4yalHbIX HE3aBUCHUMBIX COOBITUM, HACTYIAIONIUX B €AUHUILY BpeMeHU. O3HaKOMJICHUE C paclpe/IeICHUEM BEpOSITHOCTEN
KOJIMYECTBA TAaKUX COOBITUM HOCUT Pa3BUBAIOIIMKM XapakTep W SBISETCA aKTyaldbHbIM [JIsi OyAyIIUX aOUTYypUEHTOB,
MOCTYNAIOIINX HAa YYEOHBIC CIEIMATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEN U YIIPABICHUEM.

Ha uzyuenue yueOGHOro Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha YIiyOJIGHHOM ypoBHE oTBoauTcs 68 vacos: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kinacce — 34 yaca (1 yac B Hezento).



Y4eOuplli Kypc «BeposSTHOCTP W CTAaTHCTHKA» YIUIYOJIEHHOTO YPOBHS SBIISICTCS TPOJOKEHHUEM € Pa3BUTHEM
OJTHOMMEHHOTO y4eOHOro Kypca YINIyOJNE€HHOTO YPOBHS Ha YpOBHE cpenHero oomiero oOpa3oBaHHs. YUeOHBIH Kypc
npeaHa3HadeH sl OPMUPOBAHUS y OOYUAIOMIMXCS CTATUCTUICCKOW KYJIbTYPHl U TIOHUMAHUS POJM TEOPHH BEPOSITHOCTEH
KaK MaTeMaTHYECKOTO WHCTPYMEHTA ISl U3YYCHHS CIIydalHBIX COOBITHH, BEIWYWH M TporieccoB. [Ipu m3ydeHun Kypca
o0oramaroTcsl MPEACTaBICHUS O0YydYalIMMXCS O METOJAaX WCCICIOBAaHUS W3MEHUHMBOTO MHpa, Pa3BUBACTCS TOHMMAHHE
3HAYUMOCTH M OOIMHOCTH MaTEMaTHYECKUX METOJIOB TO3HAHHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO €CTECTBEHHO-
HAay4YHOT'O MUPOBO33PEHUS.

Conepsxanue y4eOHOro Kypca HampaBjieHO Ha 3aKpeIuieHHe 3HAHWN, MOJYYEHHBIX MPHU M3YyYEHHHM Kypca Ha YpOBHE
OCHOBHOTO O0IIeT0 00pa3oBaHMs, M HA Pa3BUTHE MPEICTABICHUN O CITy4alHBIX BEIMUYMHAX U B3aUMOCBS3SIX MEXKIy HUMH Ha
BOKHBIX TMPUMEpaxX, CIOKEThI KOTOPBIX TMOUYEPIHYTHI W3 OKPYXKAIOMEro Mupa. B pesynbpTaTe y 0O0ydYarOmMMXCS TOJDKHO
chopMHUPOBATHCS TPEICTABIICHNE O HAanOoJiee YIOTPEOUTEIBHBIX U OOINX MAaTEMAaTHICCKUX MOJACIISX, UCIIOIB3yEMBIX IS
OMHCAHUS AHTPOIIOMETPUYECKUX U JIeMOorpauueckux BEJIMYMUH, TOTPEIIHOCTEH B pa3jUYHbIe poOJa HU3MEPEHUSX,
JUTUTEITLHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBICHHUM U MPOIECCOB B OOIIIECTBE.
Y4eOHbIN Kype SABIsSETCS 0a30i IS OCBOCHUSI BEPOSATHOCTHO-CTATHCTHYECKUX METOJIOB, HEOOXOIUMBIX CIEIUAINCTaM He
TOJIBKO HWHXEHEPHBIX CIICIIMATIBHOCTEH, HO TaKKe COIHMAIBHBIX U IICHXOJIOTHYECKUX, TIOCKOJIBKY COBPEMCHHBIE
OOIIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOM MeEpe HCIOJB3YIOT alapaT aHajlu3a OOoJbIINX JaHHBIX. [leHTpanbHylO0 4YacTh
y4eOHOTO Kypca 3aHHMAaeT OOCYXKJEHHE 3aKoHa OONbIIMX 4Yucesl — (QYHIAMEHTAIBHOTO 3aKOHA MPUPOJbI, WMEIOIIETO
MaTeMaTHYECKYI0 (hopMaTn3aIuIio.

B cooTBeTCTBUY C yKa3aHHBIMH LEISIMHU B CTPYKTYpe y4eOHOTO Kypca «BeposiTHOCTh M CTaTHCTHKA» Ha yriIyOJIEHHOM
YPOBHE BBIJICJICHBI OCHOBHBIC COJICpKaTeIbHbIC JTMHNK: «CaydaliHbIe COOBITUS M BEPOATHOCTH» U «CiydaiiHble BETMYUHBI U
3aKOH OOJIBIIINX YHCEID).

[ToMUMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI DJIEMEHTHI TeOpUH TpadoB ¥ TEOPUU MHOKECTB, HEOOXOIUMBIC
JUTSI TIOJTHOIICHHOTO OCBOSHUS MaTepHaia JaHHOTO y4eOHOTO Kypca U CMEKHBIX MaTEeMAaTHUECKHX YIeOHBIX KYPCOB.



Conepxanue muanu «CiryqaifHbie COOBITHSI M BEPOSITHOCTA» CIYXKUT OCHOBOW i (pOpMUpOBAHUS MIPEACTABICHHUIN O
pacnpeesieHuy BEepPOSTHOCTENH MEXy 3HAUCHUSIMH CIy4yaWHBIX BEJIMYMH. Ba)kKHyrO 4acThb B 3TOM COJIEp>KaTEIbHON JTMHUU
3aHUMAET U3Y4YEHUE IreOMETPUUECKOr0 1 OMHOMHUAIBLHOTO paclpe/iesieHuid 1 3HAKOMCTBO C UX HETPEPBHIBHBIMU aHAJIOTaMU —
MOKa3aTeJIbHbIM U HOPMAJIbHBIM PaCIIpPE/ICICHUSIMHU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU CIIy4YalHBIMU BEIIMYMHAMHU W PaACHpEICICHUSMH, AKIEHTUPYIOT BHHUMAaHUE
oOy4Jaronuxcsi Ha OMUCAHUU W U3YYCHUU CIYYalHBIX SBJICHUN C MOMOIIBIO HENpPephIBHBIX (GyHKIUHA. OCHOBHOE BHUMaHUE
yleNsieTcs MoKa3aTeIbHOMY U HOPMAJIbHOMY pacipeiesICHUsIM.

B ydebHOM Kypce mpemycMaTpuBaeTCs O3HAKOMHUTEIBHOE H3YYEHUE CBA3UM MEXKAY CIyYalHbIMU BEIMYMHAMH U
OMMUCAHUE PTOU CBS3U C MOMOUIBIO KOA(PPUIIMEHTa KOPPEJSIIIUU U €r0 BHIOOPOUYHOI'O aHaiora. OTH 3JIEMEHTBI COJIEPKAHUS
pa3BUBAIOT TeMy «JluarpaMMmbl paccerBaHUs», U3YYEHHYI0 Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs, U BO MHOIOM
OMHPAIOTCS Ha CBEACHUS U3 KYPCOB aJIreOpbl U T€OMETPHH.

Emé onuH smeMeHT colep:KaHusd, KOTOPBIM MpENIaraeTcs Ha O3HAKOMHUTEIBHOM YPOBHE — IOCJIEIOBATEIbHOCTh
CIIy4yalHbIX HE3aBUCHUMBIX COOBITUM, HACTYMAIOIIUX B €AUHUILY BpeMeHU. O3HAKOMIICHUE C paCTpeIesICHUEM BEPOSITHOCTEN
KOJIMYECTBA TAKUX COOBITUH HOCUT Pa3BUBAIOIIMKM XapakTep W SBISETCA aKTyaldbHbIM [JIsi OyAyIIUX aOUTYpUEHTOB,
MOCTYNAIOIIKNX HAa YYEOHBIC CICIIUATILHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEHN U YIIPABICHUEM.

Ha uzyuenue yuebHOro Kypca «BepoSTHOCTh M CTAaTHCTHKA» Ha yriayOJEHHOM ypoBHE oTBoauTCs 68 uwacos: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 yaca (1 yac B Hezento).



COJEPXKXAHUE OBYUYEHUSA
Monyab «Anredpa 1 HaYAJIa MATEMATHYECKOT0 AHAJIUA32»

10 KJIACC

Yuciia v BBIYMCIEHUSA

Panmonanbupie unciia. OOBIKHOBEHHBIE W JECATUYHBIC JPOOU, MPOIEHTHI, OCCKOHEUHBIE MEPUOAUYECKUE JIPOOH.
[Ipumenenue ApoOeil ¥ MPOIEHTOB /IJIsl PEIICHUsI MPUKIIAIHBIX 33a/1a4 U3 Pa3IUYHbIX OTpaciieil 3HaHUM U peabHOM KU3HHU.

JleiicTBuTenbHBIC uKcia. ParmonanbHbie U UppalMoHaibHbIe Ynciaa. ApudMEeTUYECKUE ONepaliu C JCHCTBUTEILHBIMU
yuciaaMu. Moy JeHCTBUTEIBLHOIO YKCia U ero cBocTBa. [IpubamkEHHbIC BEIYMCIICHUS, PABUIa OKPYTIICHUSI, TPUKHUIKA
Y OLICHKA PEe3yJIbTaTa BEIYMCICHUM.

Crenenp c 1enbiM nokasareneM. bunom Herotona. Mcnonbs3oBanue moaxojsiiedt GoOpMbl 3allicu J1€WCTBUTEIbHBIX
YuCeN J1JIs PELICHUs IPAKTUYECKUX 3a]1a4 U IIPEICTABICHUS JaHHbIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ pallHOHAIBHBIM MTOKA3aTENIEM U €€ CBOMCTBA, CTENEHD C JCHCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapugm uncna. CoiicTBa sorapudma. /lecaTnunbie U HaTypaJbHbIE JIOTapUPMBI.

CuHyC, KOCHUHYC, TAaHT€HC, KOTAHIE€HC YHCIOBOIO aprymMeHTa. ApPKCHUHYC, ApPKKOCHHYC M apKTaHI€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHUs. PaBHOCUIIbHBIC YpaBHEHUS U
ypaBHEHUS-CleACTBUA. HepaBeHCTBO, penieHne HEpaBeHCTBA.

OcHOBHBIE METO/BI PEUICHUS IENBIX U JIPOOHO-PAMOHANBHBIX YPAaBHEHHM W HEPABEHCTB. MHOTOWIEHBI OT OJHOM
nepemMeHHo. Jlenenre MHOTOWIeHa HA MHOTOYJIEH ¢ ocTaTkoM. Teopema besy. MHorouiensl ¢ nensiMu KodpduimeHtamu.
Teopema Buera.

[TpeobpazoBaHus YUCIOBBIX BBIPAXKEHUM, COACPIKAIIMX CTETICHU U KOPHHU.

Nppanunonansueie ypaBHeHUsI. OCHOBHBIE METObI PELICHUS] UPPALIMOHAIIBHBIX YPABHEHUM.



IToka3zaTtenbHble ypaBHEHUS. OCHOBHBIE METO/ABI PEIICHMS I0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBaHue BbIpaXEHU, COEPIKALUX JTOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHHS JTOTapu(PMUUECKUX YPaBHEHHI.

OcHoBHble TpuroHomerpuueckue Gopmynbsl. [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHU#. Pemenue
TPUTOHOMETPUYECKUX YPAaBHEHUN.

Pemenue cucrem NMHENMHBIX ypaBHEHUH. MaTpuia CHCTEMBI JJMHEHHBIX YpaBHEHUNA. OnpeneauTesb MaTpULbl 2X2, ero
Ir€OMETPUYECKUNA CMBICI W CBOWCTBA, BBIYHUCICHUE €r0 3HAYEHUS, NPUMEHEHHE OIPEACIIUTENS Ul PEIICHHS] CUCTEMBI
JVHEVHBIX ypaBHEHMU. PemeHne npukiagHeIX 3a4ad C NOMOIIBIO CHCTEMBI JIMHEMHBIX YypaBHeHuM. MccimemoBanue
MMOCTPOCHHON MOJENM C MMOMOILBIO MaTPUIL U ONPEICIIUTENEH.

ITocTpoeHue MaTeMaTU4eCKUX MOJCIEW peajbHON CUTyalUMU C IOMOIIBI) yYpaBHEHUW M HepaBeHCTB. [IpumeHeHue
YpaBHEHUI U HEPABEHCTB K PELICHUIO0 MaTEMaTHUECKUX 3a7a4 U 337a4 U3 Pa3IMYHbIX 00acTell HAYKU U PEaIbHOM KU3HU.

DOyHKUMU ¥ TpaGuKHn

@yHKMA, cnocoObl 3ananua (yHKkuud. B3aumHo oOpatHblie QyHkiuu. Kommosumus ¢yskuuid. I'paduk dyHKIMM.
DneMeHTapHbIe TpeoOpa3oBaHus rpauKoB PYHKIUH.

OObmnacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHui pyHkuuu. Hynu ¢pynkiun. [IpomexxyTku 3HakonoctossHecTBa. YETHBIE U
Heu€éTHble QyHkiuu. [lepuonmueckue ¢yHkuu. IIpoMexyTKM MOHOTOHHOCTH (YHKIUH. MaKCUMyMbl M MHUHHUMYMBI
¢dbyukiuu. Hanbomnbiee u HauMeHbIlee 3HaUeHUs (DYHKITUU HA POMEKYTKE.

JIuneitnasi, kBagpaTu4yHas U APOOHO-IMHENHAs QYHKUMU. DIEMEHTAPHOE UCCIEA0BAaHUE U MOCTPOCHHUE UX TPa(UKOB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS h-0i
CTENEHU KaK (PYHKIIMHM 0OpaTHOW CTENIEHH C HAaTYpaJIbHBIM IOKa3aTeeM.

[TokazaTenbHas u norapudmuueckas QyHKIUHM, UX CcBoicTBa W rpaduku. Mcnons3oBanue rpaduxoB QyHKIUM s
pEeLIeHNs YPAaBHEHUN.

TpuroHomerpuyeckas OKpy>KHOCTb, ONPEICTICHUE TPUTOHOMETPUUYECKUX (QYHKLIUNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEATIbHBIX MPOIleccax U sBICHUSX. [ paduku peasbHbIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHAIN3a



[TocnenoBarenbHOCTH, CIIOCOOBI 33jaHus MOCen0BaTeabHOCTe. MeTos MaTeMaTH4ecKo MHAYKIMH. MOHOTOHHBIE U
OorpaHUYeHHbIE MTOCiIe0BaTebHOCTH. VIcTOpHSI BOBHUKHOBEHHS MAaTEMaTHYECKOTO aHaJIN3a KaK aHain3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuHno yObIBaromias reomeTpuyeckas nporpeccus. Cymma
OecKkOHEYHO YOBIBAIOIIEH TreoMeTpHuecKor mporpeccuu. JIMHEWHbI M SKCMOHEHIMANbHBIA pocT. Yucmo e. dopmyna
CJIOKHBIX IIPOLIEHTOB. Vcrionp30BaHne NPOrpeccuy I PEUICHUs PEAJIbHBIX 33/1a4 MIPUKIIATHOTO XapaKTepa.

HenpepoiBable pyHKIIMM U ux cBoiicTBa. Touku paspbiBa. AcUMOTOTHl IpadukoB QyHkiui. CpoiicTBa (yHKIMHA
HEMPEepBIBHBIX Ha OoTpe3ke. MeTo MHTEpBalOB JJIA pellieHus HepaBeHCTB. [IpuMeHeHrne CBOWCTB HENpEpbIBHBIX (DYHKIIUN
JUISL PELLICHUS 3a/1a4.

[lepBasg u BTOpas mpousBojaHble (yHKIMH. OnpeneneHue, reoMeTpUYeCKUid M (PU3UYECKUH CMBICT MPOU3BOJIHOM.
VYpaBHeHHE KacaTeabHON K rpaduKy QyHKIUU.

[IpousBoaHbIe aneMeHTapHbIX GyHKUIMN. [Ipon3BoaHast cyMMBbL, TPOU3BEIEHUS, YACTHOTO U KOMIO3UINH (DYHKIIUHA.

MHosKecTBa M JIOTMKA

MHOK€eCTBO, Omnepanuu HaJl MHOXKECTBAMM M MX CBoMcTBa. Jlnarpammsel OJunepa—Benna. [IpuMeneHne teopeTuko-
MHO>KECTBEHHOT'O alIaparta il OMMCAaHUsA PEATbHBIX IPOLECCOB M SBJIICHUW, MPU PELICHUU 337a4 U3 JAPYTUX YYEOHBIX
IIPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOr0 00BEKTa, CIEACTBHUE, JOKA3aTEIbCTBO, PABHOCHIIbHBIE YPABHEHHS.
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Yucna v BBIYUCICHUSA

Harypanbubie u uensie yucna. [I[pumeHeHrne NMPU3HAKOB JACIMMOCTH IEJBIX YKCEN, HAMOOJbIIUA OOIIHUM JeIuTeh
(mamee — HOJl) u naumensiiee obmiee kparoe (nanee — HOK), ocratkoB mo mMoaymto, anroputma EBkiuaa ais penieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommiexkcHple uucna.  AnreOpawdeckas UM TpPUTOHOMETpUueckas (opMbl 3amuMch  KOMIUIEKCHOTO — YHCIIa.
Apudmerrnyeckue onepanuu ¢ KOMIUIEKCHBIMU YuciamMu. M300pakeHre KOMIUIEKCHBIX YUCE Ha KOOPAUHATHOM TIJIOCKOCTH.



®opmyna Myaspa. KopHu n-oil creneHM M3 KOMIUIEKCHOTO 4Mcia. [IpuMeHeHuEe KOMIUIEKCHBIX YHMCEN ISl PELICHUS
(bU3MYECKUX U TEOMETPUUYECKHX 3a/1ay.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA. PaBHOCHUIIbHBIE
HEPaBEHCTBA.

OTOOp KOpHEH TPUrOHOMETPUUECKUX YPAaBHEHHUH C TIOMOILIBIO TPUTOHOMETPUYECKOM OKpPYKHOCTH. PemieHue
TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PEILICHUS TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALTUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHUS CUCTEM M COBOKYIIHOCTEH pPAllMOHAIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEHICHUI0 MAaTEMAaTUYECKUX 3aJa4 W 3a]a4 U3 pas3InyHbIX o01acTeu
HAayKH U PEAIBHOW KU3HU, MHTEPIIPETALNS TIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKUNM U TpaduKu

['padux xommozunmu Gyukiuii. ['eomerpuueckre o0pa3bl ypaBHEHUM U HEPABEHCTB HAa KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpuueckue PyHKIIMU, UX CBOMCTBA U IPaPUKH.

['padprueckue MeToIbl pelieHusl ypaBHEHU 1 HEpaBeHCTB. [ paduueckne MeToIbl peleHrs 3a/1a4 ¢ IapaMeTPaMHu.

Hcnonp3oBanue rpadukoB (GYHKIUN 7S MCCIEAOBAaHUS NPOLIECCOB M 3aBUCUMOCTEH, KOTOpPHIE BO3HHMKAIOT NpHU
pEIIeHNH 3aj1a4 U3 JPYTUX Y4EOHbIX MMPEIMETOB U peabHOM KU3HH.

Hayana mareMaTH4ecKOro aHAJIN3a

[IpuMeHeHre Npou3BOIHOM K MCCIIEOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHne HanOobIIero
Y HAaUMEHBIIET0 3HAaYeHUI HeNpepbhIBHONW (DYHKIIMM Ha OTPE3KeE.

IIpruMmenenne NpPOU3BOMHOM JUIsl HAXOXKACHHS HAWIY4YLIEro pelleHHs B NPUKIAAHBIX 3aJadax, Uil ONPENeIICHHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyIIoi uin rpadukoM.



[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO mepBooOpa3HbiX. IlepBooOpasnble snemeHTapHbIXx GyHKuuid. [IpaBuna
HAXOXIEHUS IEPBOOOPA3HBIX.

WNuterpan. ['eomerpuyecknii cMbICT HMHTErpayiia. Beramcnenme ompenenéHHoro uHTerpana mo (opmyne HproToHa-
JleitOHuma.

[IpuMeneHure uHTEerpaa A Hax0XKISHUS TIoMa el TIOCKUX (GUryp u 00bEMOB reOMETPUUYECKUX TEll.

[Ipumepsl pemiennit nuddepeHnranbHbIX ypaBHEHUNH. MaTemaTHyeckoe MOJEIMPOBAHUE PEATbHBIX IMPOIECCOB C
NOMOIIBIO U PepeHIINATbHBIX YPaBHEHUH.

Moayasb «I'eomerpus»
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IIpsiMble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TOHSATHS cTepeoMeTpuu. Touka, mpsmMas, MMIOCKOCTh, NpOcTpaHCTBO. lloHsATHE 00 akcMOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3auMHOE pacnoioKeHUe NMPSIMBIX B IIPOCTPAHCTBE: NEPECEKAOLINECS, MAPAJUICIIBHBIE U CKPEIIUBAKOLIUECS MPSMBIE.
[Ipu3Haky cCkpemuBaronMXxcs NpsAMbIX. IlapamiensHOCTh MPSAMBIX U INIOCKOCTEN B IMPOCTPAHCTBE: MMAPAJUICIBHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPAMBIX, MAPAIIIEIBHOCTh NPSIMOM M IUIOCKOCTH. IlapamienbHoe M LIEHTpabHOE
MPOEKTUPOBaHKE, M300pakeHre Quryp. OCHOBHbIE CBOMCTBA MapajlieIbHOrO MNpoeKTHpoBaHusa. M3o0paxenue Quryp B
NapajyIeIbHON NPOEKIMH. YTJIbl C COHAIIPaBICHHBIMA CTOPOHAMM, YIOJI MEKy NPSIMBIMH B ITpocTpaHcTBe. [lapamiensHOCTh
MJIOCKOCTE: mapalielibHbIe TII0OCKOCTH, CBOWCTBA MapauIeNbHbIX MIockocTel. [Ipocreiinue mpocTpaHCcTBEHHbIE (PUTYPHI Ha
IJIOCKOCTHU: TETPAdIP, NapaJUICIICIUIIE], IOCTPOCHUE CEYEHUN.

[lepneHANKYISIPHOCTD TPSIMOM U MJIOCKOCTH: MEPIEHIUKYISIPHbIE TPSIMbIE B MPOCTPAHCTBE, MPSMbIE MapajlieiIbHbIe U
NEPHEHANKYJIAPHbIE K IUIOCKOCTH, TMPU3HAK MEPIEeHIUKYIIPHOCTH MPSMOM U IUIOCKOCTH, TeopeMa O NpsMOi
NEPHEHANKYIAPHOMN MI0CKOCTH. OpTOrOHaIbHOE NPOEKTHpOBaHUE. [IeprieHauKyIsp 1 HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 110
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM O TUIOCKOCTH, MPOEKLHUs (PUTYphl Ha MIIOCKOCTb. [lepneHaAuKyaspHOCTh IIIOCKOCTEH:
MIPU3HAK MEPIICHANKYISIPHOCTH IBYX IIOCKOCTEN. Teopema o TpEX MepreHIuKYJIIApax.



VYTIIIbl B IPOCTPAHCTBE: YroJl MEKIy IPSIMOM M INIOCKOCTBIO, IBYI'PAaHHBIN yroJj, JUHEHHBIA YroJl IBYIPAaHHOIO yIJa.
TpéxrpanHblii 1 MHOrorpanssie yribl. CBOKCTBA IUIOCKHUX YIJI0OB MHOTOIPAaHHOIO yrija. CBOMCTBA IUIOCKMX M JIBYI'PAaHHBIX
YTII0B TPEXTPAHHOIO yria. TeopeMbl KOCMHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yTIIa.

MHOrorpaHHuKHU

Bunbl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrospHas npusMma, npsMas U HaKJIOHHAsS NPU3MBI,
OOKOBass W TIOJHas MOBEPXHOCTb Mpu3Mbl. [lapamnenenumnesn, NpsAMOYIrOJibHBIM HapauleleNuIe]] W €ro CBONCTBA.
KpaTuaiimme nyTu Ha MOBEPXHOCTU MHOTOrpaHHuKa. Teopema Diinepa. [IpoctpancrBennas teopema [ludaropa. [Mupamuna:
n-yrojipHas Nnupamuja, MpaBuiibHAs U yceu€HHas nupamuibl. CBoiicTBa pEOep M OOKOBBIX IpaHEil MPaBUIBHON MUPAMMUIBIL.
[IpaBuiibHBIE MHOTOTPAHHMKH: IIPAaBWJIbHAS IPU3Ma W IPAaBWIbHAS INUPAMHJA, IPABWIBbHAS TPEYroJIbHAs NUpamMuia M
MpaBWIbHBIN TeTpa3ap, Kyo. [IpencraBineHue o npaBUIbHBIX MHOITOTPAHHUKAX: OKTa’Ip, TOAEKA3Ip U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. I[lnomans GOKOBON MOBEPXHOCTH M IOJHOM
MOBEPXHOCTU MPSAMOW MPHU3MBI, IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOI MOBEPXHOCTH NpsiMOM mnpusmbl. [linomansb
OOKOBOI MOBEPXHOCTU U TOBEPXHOCTU MPABWIIBHOW MUPAMUbI, TEOPEMA O TUIOIIAJAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpuss B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPHUM IPABWIBHBIX MHOTOTPAaHHUKOB. CHMMETpPHUS B NPABUIBHOM
MHOTI'OTPAaHHMKE: CUMMETPUS NapajUIesIeuIe1a, CAMMETPHS IIPABUIIBHBIX IIPU3M, CHMMETPUS ITPABUIIBHOW IIUPAMUIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPAa, BEKTOPHI KOJUIMHEAPHBIE,
COHAITPABJICHHBIE U IIPOTHBOMOJIOKHO HAIIPABIICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOpPAMU: CIIOKEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBONCTBAa CII0KEHHUS BEKTOPOB.
CBoiicTBa YMHOXEHMsI BEKTOpa Ha uyucio. IloHsTue komruianapHele BEKTOpbI. [Ipu3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwino mapaienenunena. Teopema O pasioXKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsmMoyronpHas
cucTeMa KOOpAuHAaT B rpocTpaHcTBe. KoopanHaTel BekTopa. CBsA3b MEXKAY KOOPIUHATAMU BEKTOPA U KOOPAUHATAMH TOYEK.
VYron mexny Bekropamu. CKaJsIpHOE IIPOU3BEACHUE BEKTOPOB.
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Tesa Bpamenus

[lonsiTHSA: HWIMHIpPUYECKAass TMOBEPXHOCTb, KOHHMYECKAash IMOBEPXHOCTb, cdepuueckas MOBEPXHOCTh, 00pasyrolue
noBepxHocTeil. Tena BpalieHus: IWIMHIAP, KOHYC, YCEUEHHBIA KOHYC, cdepa, map. BzaumHoe pacnosnoxxkenue chepbl U
IUIOCKOCTH, KacaTelbHas MI0CKOCTh K cdepe. M3o00pakeHune Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka NUIMHApPA U KOHYCA.
CummMmetpust cepsl U mapa.

O6béM. OcHoBHBIE CBOICTBa 00BEMOB Tel. Teopema 06 00bEME MPSAMOYTOIBHOTO MapayieNienuIeaa U CIeACTBUS U3
He€. O0bEM NpAMON U HAKIIOHHOW MPU3MBI, [IWIIMH]IpA, MUPaMUJIbl U KoHyca. O0BbEM 11apa U 1apoBOr0 CETMEHTA.

KomOuHanuu Tten BpaiieHuss U MHOTOorpaHHUKOB. [Ipu3ma, BIucaHHas B UWJIUHAP, OMUCAHHAS OKOJIO IMJIMHIpA.
[lepeceuenue cdepsl U mapa ¢ miockocTbro. Kacanne mapa u cepsl miockocTsio. [loHsITHE MHOTOrpaHHUKA, OMUCAHHOTO
0K0JI0 cepsl, chephl, BIMCAHHOW B MHOTOTPAaHHUK WJIU TEJIO BPAILICHHUS.

[Inomanr MOBEpXHOCTH LMJIMHIPA, KOHYca, Iuiomaab chepol u e€ dactel. [logobue B mpoctpanctBe. OTHOIICHUE
00BEMOB, IUIOHIaed mNoBepxHOcTel NoAoO0HBIX ¢uryp. I[IpeobGpasoBanue mnonodbus, romorterus. Pemenue 3amad Ha
IJIOCKOCTH € HUCIIOJIb30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceuyeHnii MHOTOTPAaHHUKOB M TeJl BPAILIEHUS: CEYeHUS HMIMHAPa (MapajuiedbHO U NEPIEHANKYISIPHO OCH),
CEYEeHMs KOHYca (MapajieJbHble OCHOBAHUIO M MPOXOSUIUE Yepe3 BEPILINHY), CEUEHHU 11apa, METOIbI IOCTPOCHUS CEUCHU:
METO/1 CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN MIIOCKOCTH.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocrtpaHcTBe. Ornepauuy HaJl BEKTOpaMH. BeKTOopHOe yMHOKeHHE BEKTOpOB. (CBOMCTBa BEKTOPHOIO
yMHOXeHHUs. [IpsMoyrosibHast cucteMa KoOpAMHAT B pocTpancTBe. KoopauHaTel BekTopa. Pasnoxenue BekTopa no 0asucy.
KoopanHaTHO-BEKTOPHBIN METO MPY PEILIEHUH T€OMETPUYECKHX 3a/1ay.

J/IBUKeHUsI B IPOCTPAHCTBE

JBxenuss mpocTtpanctBa. OtoOpakenus. J[BwkeHuss u paBeHcTBo Quryp. OOmue cBoiicTBa ABWKEHUN. Buibl
JBYKEHUN: TapajuylelIbHbId MEePEeHOC, LEHTpalbHas CHUMMETpHUSA, 3€pKalibHas CUMMETPHs, IOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [Ipsamas u chepa Diinepa.
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I'pad, cBszubiil rpad, mytu B rpade: mukiasl U nenu. CreneHb (BaJIeHTHOCTH) BepiivHbL. ['padbl Ha TIOCKOCTH.
JlepeBbsi.

CrnydaliHple SKCIIEPUMEHTHI (OMBITHI) M CIIyYalHBIC COOBITHS. JIEMEHTapHbIE COOBITHSA (KMCXO0nbI). BeposTHOCTH
Clly4ailHOro coObITHs. bBiM30CTh 4YacTOTBI W BEpPOSTHOCTH cOObITHMH. CiydailHblE OMNBITBI C PaBHOBO3MOXHBIMH
AJIEeMEHTapPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: NIepeceueHre, 00beIMHEHNE, IPOTUBOIOJIOKHBIE cOObITUS. J(narpammbl Diinepa. opmyra
CJI0KEHMS BEPOSTHOCTEN.

YcnoBHAsE BEPOSATHOCTb. YMHOXKEHUE BEpPOSATHOCTEW. JlepeBo cilydalHOro »JKcnepuMeHTa. Popmyiia IOJIHOU
BeposiTHocTH. Popmyrna balieca. HezaBucumblie coObITHS.

bunapHbiii ciy4aliHelii ombIT (WCHbITaHUE), ycrnex U Heyaada. HesaBucumble ucnbiTanusi. Cepusi HE3aBUCHMBIX
UCIIBITaHu# 710 iepBoro ycnexa. [lepecranoBku u gakropuain. Yucio coueranuii. Tpeyroapuuk [ackana. ®opmyna GuHoma
HproroHna.

Cepus He3aBUCUMBIX UcnibITaHu bepHyinu. CiayyaliHblil BBIOOp U3 KOHEYHOW COBOKYITHOCTH.

Cnyuaitnasg BenuuuHa. Pacnpenenenue BeposiTHocTeil. Jlmarpamma pacnpexaenenus. Onepauuu Haja Clly4alHBIMU
BenMunMHamMu. buHapHas ciydaitnas BenuuuHa. [IpuMepsl pacripeiesieHnii, B TOM YHCIie TEOMETPUIECKOE M OMHOMUAIBLHOE.
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CoBMeCTHOE pacpeeleHUe IBYX CIly4ailHbIX BenuurH. HezaBucuMble ciiyyaiiHble BEJIMUMHBI.

MareMatrnueckoe OXuJaHUE CIydyaHOW BenMuuuHbI (pacmhpenerncHus). [Ipumepsl NmpUMEHEHHS MaTEMaTUYECKOTO
OKUJlaHUA (CTpaxoBaHMe, JioTepes)). MaremaTuueckoe OKuJaHue OWHApPHOW ClydalHOW BeJIMYMHBI. MaTtemaTudeckoe
OKHJIaHUE CYMMBI CITy4alHbIX BEJIMUMH. MaTeMaTH4eCcKOe OKUJaHUuE TEOMETPUUYECKOTO 1 OMHOMHUAIILHOTO PACTIPEEICHUI.



Jlucriepcust M CTaHAAPTHOE OTKJIOHEHHWE CIydaliHOW BenuuuHbI (pacmpenenenus). Jucnepcuss OuHapHON ciydaiftHOM
BEJIMYMHBI. MaTeMaTH4ecKoe OXHAAaHUE NPOM3BEACHUS W JUCIEPCUS CYMMbl HE3aBUCUMBIX CIIyYaWHBIX BEJIWYMH.
Jlucriepcusi W CTaHAApTHOE OTKJIOHEHHE OWHOMHAIBHOTO pachpezeneHus. Jlucmepcuss U CTaHJApTHOE OTKIOHEHUE
r€OMETPUYECKOTO PACIIPEIETICHUS.

HepasenctBo YeOwiméBa. Teopema YeObiméBa. Teopema bepnymiu. 3akoH Oonblinx uuces. BeiOOpouHBIT MeTOA
uccienoBanuii. Beibopounbie xapaktepucThku. OlleHUBAaHUE BEPOSATHOCTH COOBITHSA MO BBHIOOPOYHBIM JaHHBIM. [IpoBepka
IPOCTENIINX TUIIOTE3 C TOMOIIBIO U3YUYEHHBIX PACIIPEACICHUI.

HenpeppiBHble ciydaiinpie BenuduHbl. [Ipumepsl. OyHKIMSA IIIOTHOCTH BEPOSTHOCTU pacupencineHus. PaBHomepHoe
pacrpeneneHue U ero CBOWCTBA. 3aJaud, NPUBOMSAIIME K IOKA3aTEIbHOMY pACHPENEIICHHUIO. 3aJadd, NPUBOASAIINE K
HOpMaJbHOMY pactipesesieHuto. OyHKIMS MIOTHOCTH BEPOSTHOCTH MOKA3aTEIbHOIO pacHpeeseHus, PyHKINs MIOTHOCTH
BEPOSATHOCTA HOPMAJILHOIO paclpeneneHns. OyHKIus INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEIEIICHHUS.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3a/1aun, MPUBOAIINE K pacnpeaeneHuto [lyaccona.

KoBapuanus aByx ciydailHbix BenuuuH. Koadduument nuneitHoil koppensunu. CoBMECTHblE HAOMIOACHHUS JBYX
BeNMYUH. BpIOOpOUHBIN KO3 UUMEHT Koppensuuu. Paznnuue Mexay JHMHEHHOW CBSI3bI0 M NMPUYMHHO-CIIEICTBEHHOU
CBA3b10. JIMHENHasA perpeccus, MeTOJl HAMMEHBIINX KBaJIpaToB.

IIJTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:KaaHCKOr0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh T'PAXIAHCKON IMO3UIMU O0OYYaroIIEerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUICKOTO
oOIiecTBa, MPECTABIEHNE O MAaTEMAaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH, MPOIECAYD
rpaXIaHCKOTo oOIiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE B3aUMOJEHCTBOBATh C COIMAIBLHBIMHU HHCTUTyTaMU B
COOTBETCTBHH C X (DYHKIIMSIMH ¥ HA3HAYCHUEM;

2) NaTPUMOTUYECKOTO BOCITUTAHUS:



c(hOPMHUPOBAHHOCTh POCCUMCKON T'PAKIAHCKONW HIEHTUYHOCTH, YBAKEHHS K MPOIUIOMY U HACTOSIIEMY POCCHHCKON
MaTeMaTUKH, [ICHHOCTHOE OTHOIIIEHHE K JIOCTIKCHHUSIM POCCHHUCKMX MaTEMaTUKOB U POCCHHCKONW MAaTEeMaTHYECKOM IIKOJIBI,
WCITOJIB30BAaHUE ATUX JOCTIKCHUH B IPYTUX HayKaX, TEXHOJOTUSX, Chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX IIEHHOCTEH POCCHUHUCKOTO Hapoja, cPopMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO
MOBEJICHUSI, CBA3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHKECHUN HAYKH U ACATEIbHOCThIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIEro;

4) 3cTeTHYeCKOro0 BOCIUTAHMSI:

ACTETUIECKOE OTHOIICHHUE K MUPY, BKITFOYAs AICTETUKY MAaTEMaTHIECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a71a4, pEIICHUH,
paccyXaeHUN, BOCIIPUUMYHMBOCTH K MAaTEMAaTHUYECKUM acIeKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh YMECHHUS NPHMEHAThH MaTEMaTHYECKHE 3HAHUS B WHTEpecax 3J0pPOBOTO M 0Oe30IMacHOro obpasa
’KU3HH, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3JI0POBBIO (3JI0POBOEC NMUTAHUE, COATAHCHUPOBAHHBIN PEKUM 3aHSATHI M OT/IbIXA,
peryisapHas (Qu3nydeckas aKTHBHOCTH), (M3MYECKOE COBEPIICHCTBOBAHHE IPH 3AHATHAX CIIOPTHBHO-030POBUTEIHLHOM
NEeATEIIbHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IIEHHOCTH TPYAOJIIOOWS, WHTEpPEC K pa3nuuHbIM cdepam TpodecCHOHaATHLHOM
NESATETPHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W € NPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymiei
npodeccu W pealu30BbIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMaTHYECKOMY
00pa3oBaHHI0 M CcamM0O00Opa3OBaHUIO Ha MPOTSHKCHWH BCEH KWU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B pPEIICHUU
MPaKTUYECKUX 3a/1a4 MaTeMaTHIECKOW HAPaBICHHOCTH;

7) IKOJIOTH4YeCKOTr0 BOCIIMTAHUSA:

c(hOPMHPOBAHHOCTh DKOJIOTMYECKOW KYJIbTYpbI, IMOHUMAaHHUE BIUSHUS COIMATBHO-3KOHOMHYECKHX IIPOIIECCOB Ha
COCTOSTHHE TIPHPOTHON M COIMAIBLHOM Cpe/lbl, OCO3HAHUE TII00AIBPHOTO XapaKTepa dKOJOTHUECCKUX MPOoOJIeM, OpUSHTAIIUS Ha
MPUMEHEHNE MATeMaTHYEeCKUX 3HAHWM IS PEIICHUs 3a/lady B 00JIaCTH OKPYKAIOIIEH Cpejbl, MIIAaHUPOBAHUE TMOCTYIKOB H
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH JIJIT OKPYIKAIOIIEH CPEIbI;



8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW M OOIIECTBEHHOMU
MPaKTHUKH, TOHUMAHUE MaTEMAaTHICCKON HAYKH KaK c(hephbl 4eTOBEUECKOM ACATEIHHOCTH, ITAMIOB €€ Pa3BUTH U 3HAYNMOCTH
JUISl pa3BUTHSI LUBUIM3ALMK, OBIAJEHUE SI3IKOM MAaTEMAaTHUKA M MAaTEeMaTUYECKOW KYJIbTypOll Kak CpeICTBOM IO3HAHUS
MHUpa, TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO M HCCIIEIOBATEIBCKYIO AESTEILHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiliCTBUSA

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBCHHBIE MPU3HAKKM MATEMATHYECKUX OOBEKTOB, TOHSTHHA, OTHOIICHUN MEXKTY
MOHATUSAMU, (OPMYITUPOBATH OIMpPEACIICHUs MMOHATUH, YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMU, OCHOBAHUS
JUTst 00OOIIEHUS U CPABHEHUSI, KPUTEPUH MPOBOJAMMOTO aHAIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATH U MPEOOPA30OBBIBATh CYXKJCHUS: YTBEPAUTEIbHBIE W OTPHIIATENIbHbIC, €IUHUYHBIC,
YacTHBIE U 00III1Ee, YCIOBHBIE;

BBISIBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M WM TMPOTHBOpeUHs B (pakTax, MAaHHBIX, HAOMIOACHUSAX H
YTBEPXKJICHUSIX, TIPEIaraTh KPUTEPUHU ISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA;

JIeaTh BBIBOJIBI C MCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUCHHUHN, YMO3AKITIOUSHH
10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIEHO JJOKA3aTebCTBA MATEMATHUCCKUX YTBEPKICHUM (TTPSAMBIE M OT IPOTUBHOTO), BHICTPAaUBATh
apryMEHTAITUIO, TPUBOJANTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BBIBOJIHI;

BBIOMpPATh CHOCO0 perieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB pEIICHUs, BbIOMpaTh Haunbosee
MOIXO/ISIIINMA ¢ YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTeIbCcKHe IeiiCTBUSI:



UCIIOJIb30BaTh BOMPOCHI KAaK MCCIENI0BATEIBCKUI MHCTPYMEHT IMO3HAHMS, (POPMYIHPOBATH BOIMPOCHI, (HUKCUPYIOIINE
IpOTUBOpEYHE, MPOOJIEMy, YCTaHABIMBATh UCKOMOE U JaHHOE, (P OPMHUPOBATH TUIIOTE3Yy, APIYMEHTUPOBATH CBOIO MO3HUIIUIO,
MHEHHUE;

MPOBOANTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIEAOBaHHWE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOrO 00BEKTa, SIBICHHUS, MPOIIECCA, BHISIBICHUIO 3aBUCUMOCTEH MEXTy 00BEKTaMHU, SIBIICHUSIMH, IIPOIIECCAMU;

CaMOCTOATENbHO (popMyNupoBaTh 0OOOIIEHHS U BBIBOJIBI 110 pe3yjibTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIIEI0BAHMUS,
OLICHUBATh JOCTOBEPHOCTh MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB U 00OOIICHUH;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, & TAKXKE BBIABUTATh MPEANOJIONKEHUS O €ro Pa3BUTHU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ nnpopmanueii:

BBISIBIIATH JeUIUTHI HHGOPMAIINH, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETA HA BOMPOC U JIJIsl PEIICHUS 3a1a4H;

BbIOMpaTh MH(OPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
MH(pOpMAIIUIO PA3IMUHBIX BUJIOB U (POPM MpECTABIICHHUS;

CTPYKTYypHUpOBaTh HH(DOPMAILIHIO, IPEACTABIATH €€ B pa3IUUYHbIX opMax, WILTIOCTPUPOBATH rpaUuecKy;

OILICHUBATh HAAEKHOCTh HH(OPMAIIUU TIO CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U OPMYIUPOBATH CYXKACHHUS B COOTBETCTBHHU C YCIOBUSIMH U LIETSIMU OOIIEHHUS, ICHO, TOYHO, TPaMOTHO
BBIpaXXaTh CBOX TOYKY 3pE€HMS B YCTHBIX W IIMCBMEHHBIX TEKCTax, [1aBaThb IIOACHEHUSA IO XOIy pELICHUs 3a1auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0J1€ 00CYXJAEHUS 3a]1aBaTh BOIIPOCHI IO CYIIECTBY OOCYK1a€MOW TEMBI, POOJIEMBI, pEIIaeMOil 3a]]a4H, BbICKa3bIBATh
WJICH, HALEJICHHbIE HAa IIOUCK PELICHHUs, COIOCTABIATh CBOM CYXKICHHUSA C CYXXICHUAMHU JPYTMX YYaCTHUKOB JUajora,
oOHapyXUBaTh pa3IM4YMe U CXOACTBO MO3UIIHI, B KOPPEKTHOH (opMme GOopMyIupOBaTh Pa3HOIIACHS, CBOM BO3PAKECHMUS,;

MPEACTABISATh PE3YNbTAThl PELICHUS 3aJaud, SKCIEPUMEHTA, UCCIEJIOBAHMS, MPOEKTa, CAMOCTOATEIBbHO BBIOMPATH
(dbopmart BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEH ayIuTOpHUH.



PeryasiTuBHbIE YHUBEpPCAJIbHbIE Yy4eOHbIE JelicTBUS

Camoopranusanms:

COCTABJISITh IUIAH, QJTOPUTM PEIICHHS 3aJa4d, BBIOMPATH CIIOCOO PEIICHHS C yY4ETOM HMCIOIIHUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJIEKT:

BJIAJICTh HABBIKAMHU ITO3HABATEIHPHON PeICKCUM KaK OCO3HAHUS COBEPIIACMBIX ICUCTBUI M MBICTUTEIHHBIX TIPOIIECCOB,
WX PE3yJbTAaTOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTaTa PEIICHHS MaTeMaTHYeCKON
3a1a4u;

MPEBUJICTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPH PEIICHUM 3a7a4l, BHOCUTh KOPPEKTHUBBI B JICITCIHPHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OIMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa IIENM WM YCJIOBHSAM, OOBSCHATh MPUUYMHBI JOCTYDKCHHSI WA HEJOCTIKCHUS
PE3YNBTATOB IEATEILHOCTH, HAXOAUTH OITHOKY, TaBaTh OIEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MIOHUMAaTh W HCIIOJB30BaTh MPEUMYIIECTBA KOMaHAHOM M WHIWBUAYaJIbHOW paOOThI NPH pPEIICHUH y4YeOHBIX 3a/aad,
MIPUHUMATH 1IEJIb COBMECTHOM JESITCIIBHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHON PabOThI, paclpeeisaTh BUIALI padoT,
JIOTOBAPUBATHCS, 00CYKIAaTh MPOIIECC M pe3yIbTaT paboThl, 0000111aTh MHCHHSI HECKOJIBKUX JTFOICH;

y4aCTBOBATh B I'PYIIOBBIX (popMax paboOThI (00CYXJICHHS, 0OMEH MHEHHM, «MO3TOBBIC IITYPMbI» M UHBIC), BHIMIOJHATH
CBOIO YacTh pabOTHI M KOOPJAMHUPOBATH CBOU JICHCTBUS C IPYTMMH YJICHAMH KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOECTO BKJIaJa B
OOIIMIA MPOYKT IO KPUTEPHUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aMMOJICHCTBUS.

HPEAMETHBIE PE3YJ/IBTATBI
MoayJsb «Aaredpa u HaYaJIa AHAJIU32)
K koHiy o0yuenus B 10 kiacce oOydaromuiics MOMyYUT CAEAYIOIIME MTPEAMETHBIE PE3yJIbTaThl M0 OTACIBHBIM TEMaM
paboueit mporpaMmbl yueOHOTO Kypca « AnreOpa U Havyajia MaTEMaTUYECKOTO aHAIN3a»:
Yucuaa 1 BbIYUCICHHUSA:



CBOOOJHO OMNEPUPOBATh TMOHATUSIMH: pAUMOHAIBHOE 4YHUCJIO, OECKOHEUHas TNepuoauveckas aApoOb, MPOLEHTHI,
UPPALMOHAIBHOE YHCIIO, MHOKECTBA PALIMOHAJIBHBIX U AEHCTBUTEIBHBIX YUCEI, MOAYJIb AEHCTBUTEIBLHOTO YUCIIA;

MPUMEHSTH JPOOH U MPOLEHTHI I PEIICHUS MPUKIIATHBIX 331a4 U3 PA3IMYHBIX OTpaciiell 3HaHUI U pealbHOM KU3HH;

MPUMEHSATH MPUOJIMKEHHBIE BBIYUCIEHUS, IPABUIIa OKPYTJIIEHUS, IPUKUIKY U OLIEHKY pe3yibTaTa BhIYMCICHUM;

CBOOOJTHO ONEPUPOBATH MOHSTHEM: CTENEHb C IEJbIM IOKa3aTesieM, HCIOJIb30BaTh MOAXOASIIYI0 (opmy 3amucu
JNENCTBUTENBHBIX YNCEN U1l PEIICHUS TPAKTUUECKUX 33]1a4 U MIPEACTABIICHUS TAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApU(PMETHUECKUN KOPEHb HATYPAIIbHOW CTETEHU;

CcBOOO/IHO OIIEPUPOBATH MOHATHUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CBOOOJIHO OIEPUPOBATH MOHATUAMM: JIOTApU(PM UKcIa, IECATUUHBIE U HATYpaJIbHbIE JTOrapu(pMblI;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCJIOBOTO apIryMEHTa;

OIIEPUPOBATH MTOHATUSAMU: aPKCUHYC, apDKKOCUHYC Y apKTAHI'€HC YUCIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBAThH MOHATUAMM: TOXKIIECTBO, YPABHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHUS U YpaBHEHHUS -
CJIIEACTBUS, PABHOCWIbHBIE HEPABEHCTBA,;

MPUMEHSTh Pa3IMYHbIE METOJbl PEUICHUS PAllMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX YPaBHEHHUH, MPUMEHSATH METOJ]
VHTEPBAJIOB JIJIsl PELICHUS HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHATUAMH: MHOTOWIEH OT OJHOM MEPEMEHHOM, MHOTOWIEH C LEeIbIMH KO3 (UIIMEHTAMH,
KOPHH MHOTOWIEHA, TPUMEHATh AECICHUE MHOTOWIEHA Ha MHOTOYIEH C OCTaTKoM, Teopemy bedy m teopemy Buera mns
pelIeHns 3a/1ay;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSMU: CUCTEMA JMHEHHBIX YpaBHEHUW, MATPHUIIA, OMPEICTUTENh MATPUIIBI 2 X 2 U €ro
F€OMETPUYECKUI CMBICJ, HMCMOJIb30BAaTh CBOICTBA OMNpEAEAuTENss 2 X 2 sl BBIYMCICHUS €ro 3HAYeHHs, NPUMEHATH
ONPENEIIUTENN JJISl PEIICHUSI CUCTEMBI JIMHEWHBIX YPABHEHHM, MOJEINPOBATH PEAJbHBIE CUTYallUd C MOMOLIBIO CHUCTEMBI
JVHEWHBIX YpPaBHEHUW, WCCIEA0BATH IOCTPOEHHBIE MOJEIH C MOMOUIIBI0 MATpHIl M ONPEACIUTENEH, UHTEPIPETUPOBATH
IIOJIyYEHHBIA pe3yJIbTaT;

MCIIOJIH30BaTh CBOMCTBA JCHCTBUIN C KOPHAMU JJI TPeoOpa30BaHMsI BBIPAKEHUM;

BBITIOJIHSTH MPE0OPa30BAHMS YUCIOBBIX BBIPAKEHU, COACPKAIIMX CTENEHU C PAllMOHATIBHBIM ITOKa3aTeseM;



UCII0JI30BaTh CBOMCTBA JIOrapu(pmMoB AJis TpeoOpa3oBaHus JOrapuMUUECKUX BhIPaXKEHUMH;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: UPPALIMOHATILHBIC, TTOKA3aTeIbHbIE U JTOTapu(MUUECKUEe YPABHEHUS, HAXOIUTh UX
pEIIeHus C TOMOIIBIO PAaBHOCHIIBHBIX NIEPEX0/I0B WM OCYILECTBIISS IPOBEPKY KOPHEI;

MPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJ MPeoOpa30BaHUsl TPUTOHOMETPHUUECKHUX BBIPAKCHHUIA;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHUE, NPHUMEHSTh HEOOXOJIUMbIe (OPMYIbl AJis
pEIICHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJIETTUPOBATh pPealIbHbIE CUTYAIIMH Ha SI3bIKE areOpbl, COCTABIATH BhIPAKEHHUS, YPAaBHEHHU S, HEPABEHCTBA 10 YCIOBUIO
3aJ1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJICNIN C UCTIOJIb30BAaHUEM arlnapaTa aareopsl.

DOyHKuMU ¥ rpapuku:

CBOOOJTHO ONEPHUPOBATH MOHATHUAMHU: (QYHKIHUS, CHOCOOBI 3alaHus (QYHKIHH, B3aUMHO OOpaTHble (DYHKIIUH,
KOMITO3UIIHS PYHKIUH, Tpaduk GyHKIIUU, BBEITIOIHATH dJIEMEHTapHbIe peoOpa3oBanus rpaduKoB PyHKITUI;

CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: OOJACTh OMpPENEICHHS W MHOXKECTBO 3HAUYCHUU (YHKIUHU, HyIH (DYyHKIWH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO OMEpUPOBATHh TOHATUSAMU: UYETHBIE W HEUETHBICE (PYHKIMH, MEPUOAUYECKUE (DYHKIHUU, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, MAaKCUMyMbl M MHUHUMYMbl (DYHKIIMHM, HauOoJblllee W HaUMeEHbIee 3HadeHue (QYHKIUUA Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPHPOBATh MOHATUSMU: CTETICHHAs (DYHKIMS C HATypaJbHBIM U IIENIBIM MOKa3aTeneM, rpaduK CTETIEeHHOM
(GyHKUIMM C HaTypaJlbHbIM M LEJbIM IOKa3zareneM, rpaduk KOpHS n-0il CTENeHW KakK (PyHKIMM OOpaTHON CTENEHU C
HaTypaJIbHBIM TIOKa3aTeeM;

OTEepUpOBaTh TOHATHUSMU: JIMHEHHAs, KBaJpaTUyHas W JpOOHO-IMHEWHas (YHKIHUU, BBITIOJHITH 3JIEMEHTAPHOE
HCCJIEIOBaHUE U TOCTPOCHUE UX IPa(PUKOB;

cBOOOIHO OMEpUpPOBATh MOHATHAMH: IMOKazaTeabHas H Jjorapudmuyeckas (QyHKIMH, UX CBOMCTBAa W TrpaduKwy,
MCIIOJIb30BaTh UX IrpadUKH 7S pelIeHNs YPaBHEHHIA;

CcBOOO/IHO ONEPUPOBATH MOHATHAMH: TPUTOHOMETPUYECKAsI OKPYKHOCTb, ONPEeIIEHNE TPUTOHOMETPUUYECKUX (QYHKIIUI
YHCIIOBOTO apTyMEHTa;



UCIOJb30BaTh Ipaduku (GyHKUUH JUIsl UCCIIEOBaHMs IPOLECCOB M 3aBUCHUMOCTEH NpPHU pELIeHUM 3ajad U3 JAPYTux
y4eOHBIX MPEAMETOB U peajbHON KU3HH, BBIpaKaTh (POpPMyJIaMU 3aBUCUMOCTH MEKIY BEIMUNHAMU;

Havana mareMaTH4ecKOro aHaJIu3a:

cBOOOJIHO OINEpPUPOBaTh MOHATUSAMHU: apuPMeTHUecCKas W TeOMEeTpUYecKas Mporpeccus, OCCKOHEYHO YObIBaIOIIas
reoMeTpUYecKas Porpeccus, JMHEUHBIM U SKCIIOHEHIIMATIBHBIA POCT, (OpMyJia CI0KHBIX MPOLIEHTOB, UMETh MIPE/ICTABICHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUHM ISl PEIICHUS PEATIbHBIX 3ajjad PUKIIATHOTO XapaKTepa;

cBOOOJHO ONEpUPOBATh MOHATUAMHU: TOCIEAOBATEIBHOCTD, CIIOCOOBI 3aJaHMs MOCIEI0BATEIbHOCTE, MOHOTOHHBIE U
OrpaHUYECHHBIE MOCJIEIOBATEILHOCTH, TIOHUMATh OCHOBBI 3apOXK/ICHHUS MATEMaTHUYECKOr0 aHaJln3a Kak aHaln3a 0ECKOHEYHO
MaJblX;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: HENPEPbIBHbIE (DYHKIIUHU, TOUKU pa3pbiBa rpaduka QyHKIUHU, aCUMITOTHI Tpaduka
bynxumy;

CBOOOJHO OMEpUPOBATh MOHATUEM: (PYHKIUS, HENIPEPBIBHASI HA OTPE3KE, IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKINN
JUTSL pelIeHus 3a/1a4;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: NIEPBasi U BTOPast IPOU3BOIHBIE (DYHKLIMHU, KacaTellbHas K rpaduky QyHKUIUY;

BBIUUCIISATh MPOU3BOJHBIE CYMMBI, NMPOU3BEACHMS, YACTHOTO M KOMIO3MLIMU JBYX (YHKIMH, 3HATh HPOU3BOJHBIC
ANIeMEHTapHbBIX (PYHKIUT;

UCII0JIb30BaTh TEOMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHON SISl pELICHUs 3a/1ay.

MHoKecTBa M JIOTHKA:

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEPALIMU HaJl MHOKECTBAMU;

MCITIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JAJIs ONUCAHUS PEAJbHBIX MPOLECCOB U SIBJICHUM, NPU PEIICHUH
3a/1a4 U3 JpYruxX y4eOHbIX MPEIMETOB;

CBOOOJHO OINEpUpOBaTh MOHATUSMU: OIpPEACIICHHE, TeOpeMa, YpaBHEHHE-CIIEJICTBUE, CBOWCTBO MaTeMaTH4YE€CKOrO
00BEKTa, 1I0KA3aTEIbCTBO, PABHOCUJIbHBIC YPABHEHUS 1 HEPABEHCTBA.

K xoniy o6yuenus B 11 kiacce o0ydaromuiics NOIYYUT CIEIYIOMINE IPEeIMETHbIE PE3ybTaThl MO OTIEIbHBIM TEMaM
pabouelt mporpaMmbl yueOHOTO Kypca « AnreOpa U Hauajia MaTEMaTUYECKOTO aHAIN3a»:



Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: HATypajJbHOE W I1I€JI0€ YHCIIO, MHOXECTBA HATypaJIbHBIX M LEJBbIX YHUCE,
WCIONB30BaTh Mpu3Haku aeauMocTtu nenbix yucen, HOJ u HOK HarypanbHbIX uucen JJisl pelieHus 3ajad, TPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO ONEPUPOBATH MOHATHUEM OCTATKA MO MOJYJIO, 3alMChIBATh HATYpAJIbHBIE YUCIA B PA3TUYHBIX MO3UIIMOHHBIX
CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATHUSMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCEN, MPEICTaBIATh
KOMILJICKCHBIC YHCIIa B areOpandecKol U TPUTOHOMETPUUIECKON (opMe, BBITIONHITh apu(METHICCKUE OTNepaIiii ¢ HUMHA U
n300pakaTh HA KOOPJUHATHOU IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OMEpPUPOBATh MOHATUSMU: HUPPAIMOHAIBbHbBIC, TTOKA3aTeNIbHbIE U JIOTapu(MHUUECKIEe HEPABEHCTBA, HAXOIUTh
MX PELICHUS C MOMOIIBI PABHOCUIIBHBIX MTEPEXO/IOB;

OCYILIECTBIISATH OTOOP KOPHEW MPHU PEIIEHUN TPUTOHOMETPUUECKOTO YPaBHEHHUS;

CBOOOJIHO OIEpPUPOBATH TMOHITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh HE0O0XOauMble (DOpMysbl s
pELIECHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBAThH MOHATUSMU: CUCTEMA U COBOKYIMTHOCTh YPaBHEHUN M HEPABEHCTB, PABHOCUJIBLHBIC CHCTEMbBI U
CHUCTEMBI-CIIEJCTBUSA, HAXOAUTh PEIICHUSI CUCTEMbI U1 COBOKYMTHOCTEW PAIMOHAIIBHBIX, UPPALIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemaTh paoHalbHbIE, UPPAlMOHATIBHBIC, TTOKa3aTeNbHbIE, JOTapU(MUUYECKUE U TPUTOHOMETPUUECKUE ypaBHEHUS U
HEPABEHCTBA, COJIEPIKALINE MOAYJIU U ITAPAMETPHI;

MPUMEHSTH IpauuecKue METOIbI IJIsl PEIICHHs YPaBHEHUI U HEPaBEHCTB, a TAK)Ke 3aJlay C mapaMeTpaMu;

MOJICITUPOBATh peaJibHbIe CUTYyalldd Ha SI3bIKE aiareOpbl, COCTaBJISITh BBIPAKECHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBl TI0 YCJIOBHUIO 3aJlaud, HCCIAEAOBATh IIOCTPOCHHBIE MOJIEIM C UCIIOJIb30BaHUEM allmapara ajireopsl,
WHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.

DYyHKIUU U TPAPUKH:



CTPOUTH IPAPUKU KOMIO3ULMU (YHKIUN C MMOMOIIBIO JIEMEHTAPHOIO HCCIIECIOBAHUS M CBOMCTB KOMIIO3MLIMU ABYX
(GhyHKIUH;

CTPOUTbH F€OMETPUYECKHE 00pa3bl ypaBHEHUI M HEPABEHCTB HA KOOPAMHATHOM IIJIOCKOCTH;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: TPAUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

NPUMEHATh (PYHKIUU 711 MOJEIMPOBAHUS U UCCIIEI0OBAaHUS PEaIbHBIX ITPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJmu3a:

UCIOJIb30BaTh MPOU3BOAHYIO JJIs UCCIIEI0BAaHUS (PYHKIIMM HA MOHOTOHHOCTb U S9KCTPEMYMBI;

HAXOJUTh HauOOJbIIIEEe U HAMMEHbIIIeE 3HAUCHHsI (PYHKIIMK HEMPEPBIBHON Ha OTPE3KE;

MCIIOJIb30BaTh IMPOU3BOJHYIO ISl HAXOXKICHHS HAWIY4ylIero peleHuss B MPUKIAIHBIX, B TOM YHCIE COLHUAIbHO-
HPKOHOMUYECKUX, 3a]1a4ax, /ISl ONPEAETICHHs] CKOPOCTU U YCKOPEHMSI Mpoliecca, 3aJaHHOro (opMyJIoi 1 rpadukoMm;

CBOOOZIHO ONEpUPOBaTh MOHATHAMH: TepBOOOpa3Has, ONpeAENEHHBI HHTErpai, HaxoIuTh MEpBOOOpa3HbIE
AJIeMEHTApHBIX (PYHKIUH U BBIUUCIATH UHTErpall 1o ¢popmyse Herorona-JleiiOnuna;

HAaXOJIUTh IJIOLIAH MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOLIBIO UHTETPAJIA;

MMETH MPEACTABICHUE O MATEMAaTUYECKOM MOJICIMPOBAHUH Ha MPUMEPE COCTABICHUS TU(PPEpEeHIIMAIBHBIX YPaBHEHU;

pelarh NpUKJIaJHbIE 3aJaud, B TOM YHUCIIE COLHUAIBbHO-DKOHOMUYECKOTO M (PU3UYECKOTO XapakTepa, CpeACTBaMU

MAaTEMATUYECKOTO aHAIN3A.
Moayas «I'EOMETPUS

K xoniry 10 kiaacca oOyyaromuicss HAyquTCs:

 CBOOOJTHO OMEPUPOBATH OCHOBHBIMU MOHATHUSMU CTEPEOMETPUH NPHU PELICHUHU 3a7a4d U MPOBEIECHUN MAaTeMaTHYECKUX
pacCyKJIeHUN;

e IPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUU T€OMETPUUECKUX 3a]1a4;

e KJIacCU(ULIMPOBATh B3aMMHOE PACIOJIOKEHHUE NPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE;

¢ CBOOOAHO OMEPUPOBATH MOHITUSMH, CBA3AHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXIY MPSMBIMU B IPOCTPAHCTBE,
MEKY MPSMOM U INIOCKOCTHIO;



 CBOOOJIHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOI'OI'PaHHUKAMU;

¢ CBOOOJIHO PACIIO3HABATh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (IIpU3Ma, MUPAMUJA, MPSIMOYTOJIbHBIN Mapajljieenunes,
Ky0);

e KJIacCU(DUIIUPOBATh MHOTOTPAaHHUKH, BRIOUPAst OCHOBAHUS JUIS KJIACCU(UKALINM;

e CBOOOJTHO ONIEPUPOBATH MTOHATUSIMH, CBSI3aHHBIMU C CEUEHUEM MHOTOIPaHHUKOB IIOCKOCTBIO;

* BBIIIOJIHATh MApaJUIeNIbHOE, LEHTPAJbHOE W OPTOTOHAIBHOE IMPOEKTUPOBAHUE (UIYp HA IUIOCKOCTh, BBIIIOJIHATH
n300pakeHust pUryp Ha MIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOIPAHHUKOB Pa3JIMYHBIMU METOJAMHU, BBIIOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y;

* BBIYUCJIATH IJIOLIAJN MMOBEPXHOCTEW MHOTOIPAHHUKOB (MpU3Ma, MUPAMHJIA), TEOMETPUUYECKUX Tl C MPUMEHEHHEM
bopmyur;

¢ CBOOOHO ONEPUPOBATh MOHATHSIMHU: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH (PUTYPBI;

e CBOOOHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAUHATAM B IIPOCTPAHCTBE;

* BBIIOJIHATD ACHCTBUS HAJl BEKTOPaMH;

epeIIaTh 3aJauM HA JIOKA3aTEJIbCTBO MATEMAaTHUYECKHX OTHOLICHWH M HAXOXICHUE T'€OMETPUYECKHUX BEJIMYUH,
MPUMEHSS W3BECTHBbIE METOJbl MPU PEUIEHUM MaTeMaTUYEeCKUX 3a/lad IOBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJIOKHOCTH;

e IPUMEHSTh MPOCTEHIINE IPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI IIPU PELICHUU
CTEPEOMETPUUECKUX 3a/aY;

e U3BJIEKaTh, MIPEOOPA30BBIBATh U MHTEPIPETHUPOBATh MH(POPMALIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (hUrypax,
MIPE/ICTABICHHYIO HAa YEPTEKAX U PUCYHKAX;

e IPUMEHSTH TOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh W aHAJIU3UPOBATh peajbHbIE CUTYyalluu, NMPUMEHSThH
M3YYEHHBIE MOHATHS B MPOLIECCE MOUCKA PELICHUSI MaTeMaTUYeCKu CPOPMYIUPOBAHHOM MPOOIEMbI, MOAETUPOBATH
peanbHbIe CUTYalluH Ha A3bIKE T€OMETPUHU, UCCIEN0BATh OCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM T€OMETPUUYECKUX



MOHATUHI U TEOpeM, armnapara anreOpbl, peiaTh NPaKTUUYEeCKUe 3a]]a4H, CBI3aHHbIE C HAXO0XKIEHUEM IeOMETPUUECKHUX
BEJIMYMH;

e UMETh MPEACTABICHUS OO0 OCHOBHBIX ATalax pa3BUTHUSI T€OMETPUM KaK COCTABHOM YacTW (PyHIaMEHTa pa3BUTHUS
TEXHOJIOTUH.

K koniy 11 kiaacca oOydaromuiicss HayquTCs:

e CBOOOHO ONEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C IMJIMHIPUYECKON, KOHMYECKOU U chepruyeckoi TOBEPXHOCTSIMH,
OOBSACHSTH CIIOCOOBI MOTYYECHHUS;

e OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C TEJIAMH BPAIICHUS: [IIJIMHIPOM, KOHYCOM, cpepoii u Imapowm;

e pacmo3HaBaTh Tejia BpamieHus (UIUHIpP, KOHYC, cepa U map) U 00bSICHATH CIOCOOBI TTOJIyYEHHUS TEJl BpaIllCHHUSI;

e KJJaCCU(UIIUPOBATH B3AMMHOE PACIIOJIOKEHUE CHEPHI U TUIOCKOCTH;

e BBIUUCTISITh BEJIIMYUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TeJ BpalleHus, OOBEMBI M IUIONIATU TMOBEPXHOCTEH
MHOTOTPAHHHMKOB U TEJ BPaIEHUsI, TeOMETPUUYECKUX TEJl C TPUMEHEHUEM (HOpMYIT;

¢ CBOOOJIHO OMNEPUPOBATh TOHSATHUSMH, CBS3aHHBIMA C KOMOMHAIIMSIMM TEJI BpaIlllEHUS W MHOTOTPAHHUKOB:
MHOTOTPAaHHMK, BIHUCAHHBIN B cepy U OMUCAHHBIA OKOJIO cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WIIA TEJIO
BpallCHUS;

e BEIUUCIISITH COOTHOIICHUS MEXKTY TUIOIIAASIMU TTIOBEPXHOCTEN M 00BhEMaMU TIOJIOOHBIX TEJT;

e U300pakaTh HM3ydaeMble (PUTYPBI, BBITIOIHATH (BBIHOCHBIC) TUIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y, CTPOUThH CEUEHUSI TEJI BpAIICHUS;

e U3BJIEKAaTh, UHTEPIIPETUPOBATH U MPE0OPa30BbIBATH MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax,
PEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

e CBOOOTHO ONEPUPOBATH MTOHSATHUEM BEKTOP B IPOCTPAHCTBE;

e BBITIOJIHATH OTIEpaIlMy HaJl BEKTOPaMHU;

e 3aJ1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOU CHUCTEME KOOPAUHAT;

e pEIIATh TEOMETPUUECKUE 3a7aYM HA BBIYUCIIEHUE YIJIOB MEXIY NPSIMBIMU U IUIOCKOCTSIMHU, BBIYUCIIEHUE PACCTOSHUIMA
OT TOYKH JI0 IIJIOCKOCTH, B 1I€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPJMHATHOIO METO/IA MIPU PELICHUH;

e CBOOOJIHO ONIEPUPOBATH MOHATUIMU, CBSI3aHHBIMU C IBUKEHHUEM B MPOCTPAHCTBE, 3HATh CBOMCTBA JIBM)KCHU;



e BBIMOJIHSATH U300paXKEHHsI MHOTOI'PAHHUKOB M TEJI BPAILEHUS MPH MapajuieIbHOM MEPEHOCe, IEHTPAIbHON CHMMETPHH,
3epKaJIbHOW CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOIA, MpeoOpa3oBaHus Mo 100us;

e CTPOUTH CEUYECHHUSI MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEUCHMS HMUWIMHApPA (MapajuieibHO U MEPHECHAUKYISIPHO OCH),
ceUyeHUs KOHyca (MmapajiyieIbHbIe OCHOBAHUIO U TPOXOASIIUE YEPE3 BEPIINHY), CEUCHUS 11apa;

* ICITOJIb30BAaTh METO/BI IOCTPOEHUSI CEUYCHUI: METOJ CJIEIOB, METOJl BHYTPEHHETO MPOEKTUPOBAHUSA, METO]I IIEPEHOCA
CEKYILEH IUIOCKOCTH;

e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS,

e IPUMEHSITh TEOMETPUUYECKHE (DAKTHI ISl PEIICHHS] CTEPEOMETPUUYECKHUX 3a]ad, MPEANOIararofX HECKOIbKO IIaroB
pelIeHus, €ClId YCIOBUS MPUMEHEHUS 3aaHbl B IBHOU U HESIBHOU (hopme;

e pEIIATh 33J]a4M HA JI0KA3aTEJIbCTBO MATEMATUYECKUX OTHOLIECHUN U HAXOXKIEHUE T€OMETPUUYECKUX BEIIUYNH;

e IPUMEHSATH IPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI [P PELIEHUU CTEPEOMETPUUECKUX
3a/1ad;

e IPUMEHSATHh TMOJIYYCHHBIE 3HAHWUA HAa MNPAKTUKE: CPAaBHUBATH, AHAIM3WPOBATH W OLCHUBATh PEaJIbHbIE CUTYyallWH,
MPUMEHATh HW3YyYECHHBIC TMIOHSTUSA, TEOPEMBI, CBOWCTBA B IPOLECCE IIOMCKA pEIICHUS MaTeMaTUYECKU
chopMyTUPOBaHHONW MPOOJIEMbI, MOJIEIMPOBATh peajJbHbIE CHUTYyallMd Ha S3bIKE T'€OMETPUHU, UCCIEeI0BATh
MIOCTPOEHHBIE MOJIETTM C HCIOJIb30BAHUEM TE€OMETPHUYECKUX TMOHSATUH W TeOopeM, ammapara aireOpbl, peliarh
MPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUUECKUX BEJINYNH;

e UMETh MPEJACTABICHUS OO0 OCHOBHBIX JTalax pa3BUTUSI TEOMETPUM KaK COCTaBHOM YacTu (PyHIaMeHTa pa3BUTHUS
TE€XHOJIOTUH.

Monayab « BeposiITHOCTH U CTATUCTHKAY

K xoniry 10 kiaacca oOyyaromuics HAyquTCs:
CBOOOJHO OMEPHUPOBAThH MOHATUAMU: Irpad, MIOCKUHN rpad, CBSI3HBIN rpad, nyTh B rpade, Henb, HUKI, 1ePEBO, CTENEHb
BEPUINHBI, JEPEBO CIYYaHHOTO HKCIIEPUMEHTA;



CBOOOJIHO OTIEpUPOBATH MOHATUSIMU: CIIyYalHbIA SKCIIEPUMEHT (OMBIT), CIy4yaliHOE COOBITHE, JIEMEHTAPHOE CIIy4aitHOe
coObITHE (RJIIEMEHTAPHBIM MCXOJ) CIYy4alHOTO OINbITAa, HaXOJUTh BEPOATHOCTU COOBITUH B OMBITAX C PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxoJUTh U (OPMYITHPOBATH COOBITHS: TIEpEeceUCHUE, OOBCIMHCHUE TAHHBIX COOBITHH, COOBITHE, TTPOTHUBOIIOIOXKHOE
JAHHOMY, HKCIIOJb30BaTh JUAarpamMMbl OHjepa, KOOPAMHATHYIO TPSIMYIO JUIsl pellleHUs 3ajad, MOoJb30BaThCs (HOpMyIoit
CJIOKEHUSI BEPOSITHOCTEH JIJIs1 BEPOATHOCTEH JABYX U TPEX CIIydallHBIX COOBITHH;

OMepUpOBaTh MOHSATUSIMU: YCIOBHAsE BEPOSTHOCTh, YMHOXXEHUE BEpPOSITHOCTEHW, HE3aBUCHUMbBIE COOBITHS, JEPEBO
CIIy4aiHOTO HKCIIEPUMEHTA, HAXOAUTH BEPOATHOCTH COOBITUI C TOMOIIIBIO MPaBUIa YMHOXKEHUS, JIEPEBA CIIy4allHOTO OIbITA,
HCIIOJIB30BaTh POpMYITy TTOJTHOM BEpOsITHOCTH, popmyny baiieca npu pelieHuu 3a/1ad, OnpeeNsaTh HE3aBUCUMOCTh COOBITHIM
1o ¢popMyJie U M0 OpraHU3alUU CITYYalHOTO IKCIIEPUMEHTA;

MPUMEHSTh U3y4YCHHbIE KOMOMHATOPHBIE (POPMYIIBI JIJISl IEPEUUCIICHHS AJIEMEHTOB MHOYKECTB, DJIEMEHTAPHBIX COOBITHIA
CJIy4ailHOTO OIBITA, PEIUICHUA 3a/1a4 10 TEOPUU BEPOSTHOCTEM;

CBOOOJHO OINEpPUPOBATH MOHATUAMHU: OWHAPHBIA CIyYallHBIM OMBIT (MCHBITAHUE), YCIEX W HEyAada, HE3aBUCHUMBbIC
WCTIBITAHUSI, CEPUSl HCIBITAaHUM, HAXOIUTh BEPOSITHOCTH COOBITHII: B CEPUU HCHBITAHUN [0 TMEPBOro ycrexa, B CEpUH
UCTIBITaHUI bepHyIuH, B OMBITE, CBI3aHHOM CO CIIy4ailHBIM BHIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OTIEPUPOBATH MOHITHAMU: Cy4yaiiHas BEJIMYMHA, pacpe/ieJICHUE BEPOSITHOCTEH, TuarpaMMa pacipeaesieHus,
OuHapHas ciiydailHasi BEJIMYMHA, TEOMETPUUYECKOE, ONHOMHUATILHOE pacIpe/iesieHue.

K xonmy 11 kaacca oOyyaromuiicss Hay4uTCs:

OTEepUpOBaTh TMOHATUSIMH: COBMECTHOE pacCIpelieliecHHe JBYX CIyYaillHbIX BEJIMYWH, WCIIOJNBh30BaTh TaOIUILy
COBMECTHOT'O PACHPEIEIICHUS ABYX CIyYallHBIX BEJIMYUH JIJISl BBIACICHUS PACIPEACICHUS KaXI0W BEJIMYHUHbBI, ONIPEIACICHUS
HE3aBHCUMOCTH CIIyYalHbBIX BEJIUYUH;

CBOOO/IHO OMEPUPOBATH MOHATUEM MATEMAaTHYECKOTO OXKHUIAAHUS CIy4alHOW BEIMYMHBI (pacrpeiesieHus1), TPUMEHSTh
CBOMCTBAa MAaTEMaTUUYECKOTO OXHUJAHUS TPU PEIICHUU 3aJlay, BBIUYUCIATH MAaTEeMaTHYECKOE OXKHUJIaHWE OWHOMHUAIBLHOTO U
F€OMETPUUECKOTO PACIIPEICIICHUM;



CBOOOJHO OIEpUPOBaTh MOHATUSIMU: JUCIEPCHUs, CTAHJAPTHOE OTKIOHEHUE CIyYalHOM BEJIMYUHBI, NPUMEHSTH
CBOMCTBA JUCHEPCUM CIy4YallHOW BETUYHMHBI (paclpeesieHus) MPU PEIIeHUU 3a/1ay, BIUUCIATh JUCIIEPCUIO U CTAH/IapTHOE
OTKJIOHEHHE T€OMETPHUUECKOr0 U OMHOMHAIILHOTO PaCIpeICICHHUI;

BBIUUCTISATh BBIOOPOUHBIE XapaKTEPUCTUKKA MO JAaHHOW BHIOOPKE M OLIEHHMBATh XapPAaKTEPUCTUKH TEHEPaTbHOU
COBOKYIMHOCTU JIAaHHBIX MO BBIOOPOUYHBIM XapakTepucThKaM. OLIeHHUBATh BEPOSTHOCTH COOBITUN M MPOBEPSATH MPOCTEHIIHE
CTaTUCTUYECKUE TUIIOTE3BI, TOJIb3YSACh H3YUEHHBIMU PACIIPEACICHUSMH.



TEMATUYECKOE INTAHUPOBAHUE
Monyab «AjredOpa u HaYAJIa AaHAJIN32)

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3jie/ioB U TeM (uudpossbre)
KonTpoabHbie padoThl
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
pecypchl
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanroHanpHbIe ypaBHEHHUS U 24 1 Bubnnoteka LLIOK
HepaBeHCTBA. CUCTEMBI IMHEUHBIX YpaBHEHUN
Oynakuuu U rpadguku. CreneHHas KIS C
2 YHIER pag by 12 1 Bubanoreka LIOK
LEJIBIM MTOKa3aTeIeM
Apudmerndeckuit KOpeHb N-0M CTENEHHU.
3 pud P 15 1 Bubnunoteka LLOK
HppauroHanbHble ypaBHEHUS
[TokazaTenbHas kuus. [lokazarenbHble
4 Pyn 10 1 Bubnunoteka LLOK
YpaBHEHUS
Jlorapupmuueckas GpyHKIMS.
5 pucd PyrKu 18 1 Bubnunoteka LLOK
Jlorapudmuueckue ypaBHEeHUs
TpuronomeTpuuecKkne BEIpAXKEHU U
6 P P P 22 1 Bubnnoteka LIOK
ypaBHEHUS
7 [TocnenoBaTeTbHOCTH U TPOTPECCUH 10 1 Bubnmoteka LLIOK
HenpepoiBabie ¢pyakiuu. [IponsBoanast 20 1 Bubnnoteka LIOK
IToBTOpEeHME, 00001IEHNE, CUCTEMATH3 AL
9 P HI 1 5 2 Bubnunoteka LLOK
3HaAHUU
10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
n/n MPOrpaMmbl Bcero Konrpoaknbie padoTsr oOpa3oBaTe/ibHbIE
pecypchl
Uccnenopanue GpyHKUIUN C TOMOILIBIO
1 A . Pymxn = 22 1 bubnnoteka LLOK
MIPOU3BOTHOM
2 [TepBoobOpasHas u uHTErpal 12 1 Bubnmoteka LLIOK
I'paduku TpUrOHOMETPUUECKHUX KIUH.
3 pag P P Pymxn 14 1 Bubnnoreka LLIOK
TpuronomeTpuyeckrue HepaBeHCTBA
WppauronansHble, MoKa3zaTeabHbIC U
4 ppall 24 1 Bubanoreka LIOK
norapuMuUecKre HEpaBEHCTBA
KomiiekcHble uncia 10 1 Bubnunoteka LLOK
6 HatypanbHble U 1ie1ble 4nciia 10 1 Bubnnoteka LIOK
CucTembl parmoHAIBHBIX, UPPAITMOHATBHBIX
7 MOKa3aTeNbHbBIX U JIOrapu(OMUUECKUX 12 1 Bubnnoteka LIOK
yYpaBHEHUU
8 3amauun ¢ mapameTpaMu 16 1 Bubnnoteka LIOK
IToBTOpEeHme, 0000IICHNE, CUCTEMaTH3 IS
9 P IJ_I H 16 2 Bubnmoteka LIOK
3HAHUHN
10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




Mopyas «I'eomerpus»

10 KJIACC
KounuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM KontposbHbie (uudposbie)
n/n MPOrpaMmbl Bcero paGoThI oOpa3oBaTe/ibHbIE
pecypcbl
1 BBenenue B crepeomMeTpurio 23 1 Bubnmoteka LIOK
BzaumHoe pacrosioskeHue NpsiMbix B
2 p p 6 1 Bubnunoteka LLOK
MIPOCTPAHCTBE
[TapaieapHOCTh IPSIMBIX U TUIOCKOCTEH B
3 8 Bubnnoteka LIOK
MIPOCTPAHCTBE
[lepneHaMKYyIIPHOCTH NPSIMBIX U INIOCKOCTEH
4 PHCHAMEY AP p 25 bubnnoteka LLOK
B IPOCTPAHCTBE
VYTIbl U pacCTOSHUS 16 1 Bubnnoteka LIOK
6 MHoOrorpaHHukH 7 1 Bubnnoteka LLIOK
BekTophl B IpOCTpaHCTBE 12 Bubnnoteka LIOK
IToBTOpeHue, 0000IIEHNE U CHCTEMATH3AIINS
8 P - . 5 2 Bubnunoteka LLOK
3HAHUU
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3iesioB U TeM KoHTpoJibHbIE (undposbie)
) IporpamMmmal Bcero paﬁOT],I 06pasoBaTe.111>m>1e
pecypchbl
1 AHanmuTUyecKasi FeOMeTpHs 15 1 Bubnunoteka LIOK
IToBTOpenue, 0000mIEHNE
2 propett H HI:I 1 15 1 Bubnnoreka LIOK
cucTeMaTu3alys 3HaHUI
O0BEM MHOTOTpaHHUKA 17 1 Bubnunoteka LIOK
4 Tena BpamieHus 24 1 Bubanoteka LOK
[Tmoma, 0Be
5 1211 TOBEPXHOCTU M 00BEMBI KPYTIIBIX 9 1 5umotexa LIOK
Tell
6 JBrxeHus 5 1 Bubnnoteka LLOK
IToBTOpenue, 0000
7 PTOpeHH HIeHI:Ie 1 17 2 Bubnunoteka LLOK
CHUCTeMaTH3aIns 3HaHUI
8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




Moayab «BepoSITHOCTb M CTATUCTHKA)

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K (uudposbie)
n/n NPOrpamMMsl Bcero OHTPO.ILHbIE PAGOTEI o0pa3oBaTe/bHbIC
pecypcsl
1 DneMeHThl Teopun rpados 3 Bubnunoteka LLOK
CnydaiiHble OIBITHI, CIyYalHEBIC COOBITHS U
2 v . v 3 Bubnnoreka LIOK
BEPOSITHOCTH COOBITUI
Onepanuu HaJ MHOXKECTBAMHU U COOBITUSIMHU.
CrnoxeHue 1 yMHOXXEHHE BEPOSITHOCTEH.
3 ™ P 5 Bubnnoteka LLOK
VYcnoBHas BeposTHOCTh. HezaBucumblie
COOBITHS
4 DneMeHTbl KOMOMHATOPUKH 4 1 Bubnnoteka LIOK
Cepun nocnen0BaTeNIbHBIX UCIIBITAHUI.
5 Ucneiranus bepnymu. CinyyaiiHsiii BBIOOp 5 Bubnuoteka LIOK
13 KOHEYHON COBOKYITHOCTH
6 CriyuaiiHble BEIMUUHBI U PACTIPENETICHUS 14 1 Bubnnoteka LIOK
2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3aesioB U TeM (undposBbie)
NnporpaMmMbl Bcero KonTposbHble padoThl oGpa3oBaTejbHbIe
pecypcsl
1 3aKoH OOJIBIINX YHCET Bubnunoteka LLOK
2 DneMeHTH MaTeMaTHYECKOM CTaTUCTUKH 6 Bubnnoteka LLOK
HenpepbiBHBIE CiTyyaliHbIE BEJIMYUHBI
3 (pacmipenenenus), MokKa3aTeabHOE U 4 Bubnnoteka LIOK
HOPMAaJIbHOE pacipeieeHus
4 Pacnpenenenue Ilyaccona Bubnmoteka LIOK
CBs13b MEX]y CIIy4ailHBIMH BEJIMUMHAMHU Bnubnmnoreka LIOK
6 O00011IeHMEe ¥ cucTeMaTh3alus 3HaHUI 11 1 Bubnnoreka LLIOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 !




YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Aranacsn JI.C., byry3zoB B.®, Kamamuesa C.b. u ap. TI'eomerpus. 10-11 kmaccel: y4eOHHMK IS
00111e00pa30BaTENIbHBIX YUPEKISHUN: 0a30BbIN U TPOPUILHBINA YPOBHHU.

2. Mopakosuy, A.T'., Cemenon I1.B. Anrebpa u Hauana matematudeckoro aHanusa. 10 kimacc. B 2 4. Y. 1. YueOuuk
JUTS ydanuxcs 0011eo0pa3oBaTeNbHBIX YUPEKICHUH (MPO(UIBHBIA YPOBEHB)

3. MopakoBud u ap. AnreOpa 1 Hadyasia MmateMatudeckoro ananm3a. 10 kiacc. B 2 4. Y. 2. 3agauyHuk aid  yyamuxcs
00111e00pa30BaTENIbHBIX YUPEKICHUN (MPOPUIBbHBIA YPOBEHB)

4. Mopaxosuu, A.I'., CemenoB I1.B. Anre6pa u Hauasia Matrematuyeckoro aHanu3za. 11 kmacc. B 2 4. Y. 1. YueOHuk
JUTSL yJammxcs 00111e00pa3oBaTeNbHbIX YUPEXKICHUN (TPOPUIbHBIA YPOBEHBD)

5. MopakoBud u ap. AnreOpa 1 Hadasia MaTeMatuueckoro ananusa. 11 kinace. B 2 4. Y. 2. 3apaunHuk qs  ydaniuxcs
00111e00pa30BaTENIbHBIX YUpPEKIACHUN (MPOPUIBLHBIA YPOBEHB)

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Mopakosuy, A.T'., Cemenos I1.B. Anre6pa u Hauana matematudeckoro anaiuza. 10 kimacc. Meroaudeckoe mocooue
Tutst yauTenst (MpoQuIbHBIN YPOBEHD )

2. Mopakosuy, A.I'., CemenoB I1.B. Anredpa u Hadyana MateMaTuyeckoro ananuza. 11 kinacc. Metoaudyeckoe nocooue
JUTsL yauTednst (MpopuibHbIN YPOBEHB)

3. Aranacsa C.M., byry3os B.®. U3yuenue reomerpun B 10-11 knaccax: MeToanuecKre peKOMEHAAU K yUeOHUKY:
KHHTa JJIS YYUTEIS.

4. Anexcanapoa JILA. Anrebpa u Hadama wmareMmartudeckoro anaimusa. 10 kmacc. CamMocTosiTebHbIE PadOThI
(mpodunbHBIA YpOBEHB).

5. AnekcannpoBa JI.LA. AnreOpa u Hayajna mMaTeMaTtuueckoro a”amms3a. 11 kmacc. CamocTosiTenbHBIE PadOTHI
(TpoduUNBHBIN YPOBEHB).



6. lmm36ypr B.M. Anrebpa um nHauana ananm3a. KontposbHble paboTel mis 10 kmacca o0mieo0pa3oBaTENbHBIX
yUpexkJIeHUH (MpOoUIbHBIA YPOBEHB ).

7. I'mm36ypr B.M. Anrebpa u Havana ananm3a. KoHTposbHbIe paboThl misi 11 kimacca oOmieo0pa3oBaTelbHBIX
yUpexKJIeHUN (MpO(UIbHBIA YPOBEHB ).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

. NMatepuer-nopran Beepoccuiickoil oaumnuaisl IKOIBHUKOB.- PexxuM goctyna: http:/www.rusolymp.ru
. Bcepoccuiickne = AMCTaHIIMOHHBIE  HIBPUCTUYECKHE  OJMMIIMAABI [0  MaTeMmaTHke.- Pexum  gocryma:
http://www.eidos.ru/olymp/mathem/index.htm

N —

3. UudopmannonHo-nonckoBas cuctema «3agaun». — Pexxum noctyna: http:// www.zadachi.mccme.ru/easy

4. 3agaun:  WHQOPMAIIMOHHO-TIOMCKOBAsT ~ CHCTeMa  3aJad [0  MaTemMaThuke. -  PexuMm  jmoctyma:
http://www.zadachi.mccme.ru

5. KonkypcHble 3amaun MO MaTeMaTHKE: CIOPAaBOYHMK W METOABI  pelleHus. - Pexum  gocryma:
http://www.mschool .kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Matepuansl (IOJHBIE TEKCThI) CBOOOJHO PpACIPOCTpPaHsIEMbIX KHUTI MO MaremMaTuke. - Pexum jgocryna:

http://www.mccme.ru/free-books

7. Maremaruka /i MOCTYIAIIINX B BY3bl. - Pexkum pocrtyna: http:/www.matematika.agava.ru

8. BeIyCKHBIE M BCTYNHTENBHBIC DJK3aMEHBI II0 MaTeMaTHKE: BapHaHThl, METOJAWKa. — Pexum gocTymna:
http://www.mathnet.spb.ru

9. OnumnuaaHble 3a/1a4d 10 MaTeMaTuke: 06a3a qaHHbIX. — Pexxum pocryna: http://www.zaba.ru

10. MockoBckue MateMaTHYeCKHe ouMIuaabl. - Pesxxum nocryna: http://www.mceme.ru/olympiads/mmo

11.10IkonbHble W palioHHBIE  MaTeMaThueckue  oiaumnuaasl B HoBocuOupcke.- Pexum — goctymna:
http://www.aimakarov.chat.ru/school/school.html
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http://www.aimakarov.chat.ru/school/school.html

12. BuptyanpHas mIKoJia FOHOTO MaTeMaTtrnka. — Pesxkxum moctyma: http:// www.math.ournet.md/indexr.htm

13. bubanoTeka 3eKTPOHHBIX YU4eOHBIX MOCOOuUH 1o MateMmaTuke. — Pexxum nocryna: http://www.mschool.kubsu.ru

14. OTKpbITHINM cerMeHT denepalibHoro 6anka TectoBbix 3aaanuii EI'D. — Pexxum noctyma: http:// www.mathege/ru
EI'D nmo maremaruke. — Pesxxum moctyma: http://uztest.ru

15. bubnmoreka IIOK


http://www.math.ournet.md/indexr.htm
http://www.mschool.kubsu.ru/
http://www.mathege/ru
http://uztest.ru/
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