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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no yueOHomy npeamety «MaremaTtukay yriryoJIEHHOTO ypOBHS
s oOywaromuxes  10-11  kiaccoB  pa3paborana Ha ocHoBe DenepalibHOTO
roCyapCTBEHHOTO O00pa30BaTENbHOIO CTaHJIapTa CpEeAHEero oO0miero oOpa3oBaHuUs, C
y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, MPEIBSABISAEMbIX K MaTeMaTHUYECKOMY
o0pa3oBaHMIO, W TpaJuIMA poccUUCKOro oOpa3oBaHus. Peanuzanusi mnporpammel
o0ecreurBaeT OBJIAJICHUE KIIOUEBBIMU KOMIIETEHIMSAMH, COCTABIISIIOUIUMU OCHOBY JIJIS
CaMOpa3BUTHUS M HENPEPHIBHOTO 00pa3oBaHMs, IE€JIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO U TIO3HABATEIBHOIO PAa3BUTHUS TUYHOCTH OOYHAOIIUXCS.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «MATEMATUKA»

B paboueidi mporpamme yuTeHbl uAeHM MW moJoxeHus «KoHuenuuu pa3BuTus
MaTeMatnyeckoro oopazosanus B Poccuiickoii denepanum». B cooTBETCTBHM C Ha3BaHUEM
KOHLEMLIUA MaTEeMaTUYeCKOe O0Opa30oBaHUE JOJDKHO, B YAaCTHOCTH, pelaTh 3aaady
obecrieueHrss HEOOXOUMOTO CTpaHE YKCJia BBITYCKHHUKOB, MaTEMaTUYECKask MOJTOTOBKA
KOTOPBIX JTOCTaTOYHA JJIsl MPOJOJDKEHUS 0Opa30BaHUS MO Pa3IMYHBIM HAINPaBICHUSM,
BKJItOUasl MpEenojaBaHue MaTeMaTUKU, MaTeMaTHYEeCKHE HCCIIEOBaHUs, paboTy B cdepe
MH(GOPMAILIMOHHBIX TEXHOJIOTHH U Ap., a TaK)Ke 00eCreueHus A KaKA0ro o0ydaromerocs
BO3MOXXHOCTH  JOCTHJKEHHMsSI MAaT€MAaTHYeCKOW TIOATOTOBKM B  COOTBETCTBUU C
HEOOXOIUMBIM €My ypoBHeM. VIMEHHO Ha pemieHHe 3TUX 3a/Jad HauejeHa pabdodast
nporpaMma yriryoJ€HHOTO YpOBHSI.

B »snoxy umdpoBoit TpaHchopMmanuu Bcex cdep UYEIOBEUECKON EATEIIbHOCTH
HEBO3MOXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM  YEJIOBEKOM 0e3  Xopouei
MaTE€MaTUYECKOM MOATOTOBKUA. DTO OOYCIOBJIEHO TE€M, YTO B HAIW JHU PACTET YHUCIO
CIELUAIBbHOCTEN, CBA3aHHBIX C HEMTOCPEICTBEHHBIM IPUMEHEHUEM MATEMATHKU: U B chepe
SKOHOMHUKH, U B OM3HECE, U B TEXHOJOTMYECKUX O0JIACTAX, U JaKE€ B T'yMaHUTAPHBIX
chepax. Takum 00pa3zoM, Kpyr oOy4aromMXCs, JJIs KOTOPBIX MaTeMaTUKa CTaHOBUTCS
3HAYMMBIM MPEAMETOM, PYyHIaMEHTOM 00pa30BaHus, CyIIECTBEHHO paciuupseTcs. B Hero
BXOJAT HE TOJBKO oOOydyaromyecs, IUIAHUPYIOLIME 3aHUMAaThCsl TBOPUYECKOM U
UCCIIeI0BATENHCKOM paboTo B 00/1acTH MaTeMaTUKH, HHOOPMATUKH, HU3UKU, IKOHOMHUKHU
U B JIpyrux oOJacTAX, HO M Te, KOMy MaTeMaTUKa HY>XHA JJisi HCIOJIb30BaHUS B
npogeccusix, He CBA3aHHbBIX HEMOCPEACTBEHHO C HEH.

[IpuknanHas 3HAYUMOCTh MaTEMaTHUKU OOYCJIOBJIEHAa TeM, 4TO €€ MpeaMEeTOM
SBIISIOTCA (DYHIAMEHTAJIbHBIE CTPYKTYPhl HAILErO0 MHpa: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHbIE  OTHOLIEHUS, (PYHKUMOHAJIbHBIE 3aBUCUMOCTH W  KaTE€ropuu
HEONpeNeAEHHOCTH, OT MPOCTEUIINX, YCBAaUBAEMbIX B HEMOCPEICTBEHHOM OIBITE, 0
JIOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX ISl pa3BUTHUSI HAYYHBIX U TEXHOJIOTHYECKUX HUJIEH.
be3 KOHKpETHbIX MaTEeMaTWYECKUX 3HAHUM 3aTPyAHEHO MOHUMAHUE NPHUHIIUIIOB
YCTPOMCTBA M MCHOJB30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUATHE U HMHTEpIpeTaIus
pa3HOOOpa3HOW  COUMAIbHOM,  SKOHOMHMYECKOW,  MMOJMTHYECKOW  HH(pOpMALUH,
Majo3(ppexkTrBHA TOBCEIHEBHAsI MpakTUYecKas JesTelabHOoCTh. Bo MHorux cdepax
npo(hecCHOHANBHON eATENbHOCTH TPEOYIOTCS YMEHHMSI BBIINOJHATD PacyEThl, COCTABISTh
aJITOPUTMBI, TPUMEHSITH (POPMYJIBL, IPOBOJUTH T€OMETPUUECKUE U3MEPEHUS U TOCTPOCHUS,
YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPENICTABIATH HH(POPMAITHIO B BUE TaOIHII,
JUarpaMm U rpauKoB, TOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHIA.



ORHOBPEMEHHO C paciIupeHHeM chep NPUMEHEHHs] MaTeMaTUKU B COBPEMEHHOM
oOmiectBe BCcE Oosiee Ba)KHBIM CTAHOBUTCS MaTEMATUYECKUN CTHJIb MBIIIJICHHUS,
NPOSBISIIOIIMICA B ONpENENEHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce wu3ydeHus
MaTeMaTHKH B apCeHall MPUEMOB U METOIOB MBIIIIJICHHS Y€I0BEKa €CTECTBEHHBIM 00pa3oM
BKJIFOYAIOTCS MHAYKUUA U JEAyKUus, 0000IIEeHHE M KOHKPETH3allMsl, aHAJIM3 U CHHTES3,
KIaccupuKanus ¢ cuUcTemaTtuzaius, aOctparupoBaHue U  aHajorusi. OOBEKTHI
MaTEMaTUYECKUX YMO3AKIIOUEHH, TpaBuila UX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M
JOTHYECKHX TMOCTPOCHUN, CHOCOOCTBYIOT BBIPaOOTKE YMEHHUs (POpMyIHpOBaTh,
00OCHOBBIBaTh M JOKa3blBaTh CY)KJIEHUS, TEM CaMbiM (POPMHUPYIOT JIOTUYECKUI CTUIb
MBIIUIEHUS. Beaymas poias 0Opu HaAJNeXKUT MareMaTuke B (POPMHpPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHThl MBILIUIEHUS W BOCIMTAHUM YMEHUH JEHUCTBOBATh IIO
3aJlaHHBIM AQJITOPUTMAaM, COBEPILIEHCTBOBaTb M3BECTHbIE M KOHCTPYMpPOBaTh HOBbIE. B
IPOLIECCE PELIEHUS 3a/1a4 — OCHOBBI JUIsl OpraHU3alui yYeOHO! IeATENbHOCTH Ha ypOKax
MaTEMaTUKH — pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAIHAS CTOPOHBI MBIILUICHUS.

OOyueHue MareMmatuke Aa€T BO3MOXHOCTh pa3BUBATh Y VYYAIIUXCSA TOYHYIO,
palMOHANBHYI0O M HH(POPMATUBHYIO pe€Yb, YMEHHE OTOMpaTh Hauboiee MNOAXOIALIUe
A3BIKOBBIE, CHUMBOJIMYECKHE, TpauuecKue CcpeacTBa ISl BBIPAKEHHUS CYXICHHH U
HaIJISTHOTO UX HPECTaBICHUS.

HeoOXxoaumMbpIM KOMIIOHEHTOM OOIIE KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUH
ABJIAETCS 00IIee 3HAKOMCTBO C METOJJaMU TTO3HAHUS I€HCTBUTEIBLHOCTH, IPEACTABICHUE O
IpeIMeTe U METOJAE MATeMAaTHKH, €ro OTJIWYUSAX OT METOAOB ECTECTBEHHBIX U
IYMaHUTApHBIX HAyK, 00 0OCOOCHHOCTSIX MPUMEHEHNUS MAaTEMAaTUKU U1 PEIICHUs] HAYYHbBIX
U MPUKJIAAHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTuyeckoe o0pa3oBaHNE BHOCUT CBOW BKJIA
B (hopMUpOBaHME OOIIEH KYJIbTYphl YEIOBEKA.

N3ydyeHne MareMaTHKH CHOCOOCTBYET JCTETUYECKOMY BOCHHUTAHMIO YEJIOBEKa,
NOHUMAHUIO KpacoTbl M M3AIIECTBA MATEMaTUYECKHUX PACCYKIEHUN, BOCIPUATHIO
reOMEeTPUYECKUX POPM, YCBOCHHIO UJIEU CUMMETPUHU.

HEJU U3YUEHUSA YYEBHOI'O IIPEJIMETA «MATEMATHUKA)

[IpuopurerHbiMu nensiMu oOydenust matematuke B 10—11 knaccax Ha yriayOnéHHOM
YPOBHE OCTAIOTCS:

* (opMHUpPOBAHHME UEHTPAIBHBIX MATEMAaTUYECKUX TMOHATUNA (YUCIO, BEIMYMHA,
reomeTpudeckas gurypa, nepeMeHHasi, BEpOSITHOCTh, (DYHKIIMS, TPOU3BOHAS, HHTErPaI),
00ecreunBaroIX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHUs
00yJarIIMXCS;

* IOJBEJCHUE YUAIINXCS Ha JOCTYIIHOM JUJIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3HU
MaTEMaTHUKH U OKPYKAIOIIETO MUPa, TOHUMAHUIO MAaTEMATUKH KaK YacTH 00IeH KyJIbTypbl
YEJI0BEYECTBA;

* pPa3BUTUE UHTEIUJICKTyaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEM  ywarmxcs,
NO3HABATEJIbHOM AaKTHUBHOCTH, HMCCIIEOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YyYeHUI0 MaTeMAaTHKH;

* (opmupoBaHue QYHKIUMOHAIBHOW MATEMaTUYECKOM TPAMOTHOCTHU: YMEHUS
pacno3HaBaTb MaT€MaTUYECKHE AacCHEKThl B PEATbHBIX KU3HEHHBIX CUTYalUsIX U MpHU
U3YYEHUU JPYruX y4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMyaMpoBaTh MX Ha S3bIKE MAaTeMaTUKH M CO37aBaTh MaTEeMaTHYECKHE MOJEIIH,



OPUMEHSATH  OCBOCHHBIM  MaTeMaTHUeCKUW  ammapar s pElIeHHs  MPaKTHUKO-
OPUEHTHUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH U OLIEHUBATH MOJYYCHHBIE PE3YJIbTATHI.

OcHoBHbIE JUHUH cofiep)aHus Kypca matematuku B 10—11 kmaccax yriyOnéHHOTO
ypoBHs: «Uucna wu BbIUUCHEHUS», «AnreOpa» («AnreOpandeckue BBIPAKECHHS,
«YpaBHEHHsI U HepaBeHCTBa»), «Hauana maremartuueckoro anamuza», «['eoMmerpus»
(«'eomerpuueckue GUTYpPHI U UX CBOMCTBa», «lI3MepeHrne reoMeTpHUYeCKUX BEITUYHHY),
«BepoATHOCTh M CTaTUCTHKa». JlaHHbIE JIMHUM Pa3BUBAIOTCS IMAPAUIEIBHO, KaXaas B
COOTBETCTBUU C COOCTBEHHOHM JIOTMKOW, OJJHAKO HE HE3aBUCUMO OJIHA OT JPYroM, a B
TECHOM KOHTaKTe€ U B3aumojiecTBuM. Kpome 3Toro, ux oOBEAMHSIET JOTHYecKas
COCTaBJISIONIAsl, TPAJWLIMOHHO TMpHUCYIIas MaTeMaTUKe U IPOHU3bIBAIOIIAS BCE
MaTeMaTUYeCKHUe KypChl U cojiep:karenbHblie TuHun. ChopmynrpoBanHoe B DegepanbHOM
rOCyapCTBEHHOM 00pa30BaTEIbHOM CTAaHJIAPTE CpeIHero oO0mero ooOpa3oBaHUs
TpeOOBaHHE «yMEHHE OIEPUPOBATH MOHATUAMU: OIPEJCICHUE, aKCHOMa, TEopeMa,
CJIEJICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCWIbHbBIE (POPMYJIMPOBKHU; YMEHHE
(bopMyIMpoBaTh 0OpPAaTHOE U MPOTUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH INPUMEPHI U
KOHTPIPHUMEPBI, HCIOJb30BaTh METOJl MATEeMATHYECKOW HHAYKIHMH; POBOIUTH
JTOKa3aTeJIbHbIE PACCYKAEHUS MPU PELICHUU 33/1a4, OLIEHUBATh JIOTUYECKYIO MPABUIILHOCTh
pacCyKJIeHU» OTHOCUTCA KO BCEM paslenaM, a (OpMHUpPOBAHUE JIOTMUYECKUX YMEHUU
pacrpeensercs Mo BCeM rojiaMm 00y4eHHsl Ha YpOBHE CPEIHETO 00111ero 00pa3oBaHus.

TpanuuuoHHO U3y4YeHre yueOHoro npeamera «MareMaTnkay NpoOUCXOAUT B paMKax
Tpex MoayJieill: «AnreOpa W Hadajga MaTEeMaTHYECKOro aHamuszay, «l'eomerpus»,
«BeposATHOCTh U CTATHUCTUKAY.

Monyns «Anredpa U Havalla MaTEMaTHYECKOTO aHAIM3a» SIBISETCA OJHHUM U3
HauOoJsiee 3HAaUMMbIX B IIPOrpaMMe CTapIlied LIKOJbI, TOCKOJBKY, C OJHON CTOPOHBI, OH
oOecrneunBaeT HHCTPYMEHTaIbHYIO 0a3y JIsl U3y4€HHUS BCEX €CTECTBEHHOHAYUHBIX KypCOB,
a c Apyroi cCTopoHbl, (OPMUPYET JOTUUECKOE U a0CTPAKTHOE MBIIIJICHUE y4alluXcsl Ha
YpOBHE, HEOOXOJUMOM I OCBOCHHUS HH(POPMATHUKH, OOIIECTBO3HAHUS, HWCTOPUH,
CJIOBECHOCTU M JAPYTUX JUCUUILIMH. B pamkax JaHHOTO MOZyYJsl ydalllMecs OBJIaJeBaroT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTOpas (OpMyJIHpPYET CBOU JTOCTHUKEHUS
B MaTeMaTU4YeCKou opme.

Monynb «Anredpa 1 Hayajla MaTeMaTHUYECKOr0 aHAIN3a» 3aKJIa/bIBAET OCHOBY IS
YCHEIIHOTO OBJIAJICHUsI 3aKOHAMU (PU3UMKH, XUMHUU, OMOJIOTHMH, NMOHUMAHUS OCHOBHBIX
TEHJEHUMN pa3BUTHS SKOHOMUKHU U OOLIECTBEHHOM KM3HU, MO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO UCIIOJIB30BATh UX IS
JnajgbHenIero oOpa3oBaHUs W B IOBCEAHEBHOW JXM3HH. B TO ke BpeMms OBIajJcHUE
aO0CTpaKTHBIMU U JIOTMUECKH CTPOTUMH KOHCTPYKIUSMU aldreOphl M MaTeMaTHYEeCKOTO
aHallu3a pa3BUBA€T yYMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD,
JIOKa3bIBaTh YTBEPXKIEHUS C TMOMOILIBI0 MWHAYKUIMM W PacCykKIaTh JEIyKTUBHO,
UCITI0JIB30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTParupoBaHUE M aHAJIOTHIO, (JOPMUPYET
KPEATUBHOE U KPUTUUYECKOE MBIILICHHE.

B xome wusyuenuss monyns «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHaIM3a»
yyaluecs MOJy4YaroT HOBBIA OMBIT PELICHUS NPHUKIAAHBIX 3a7ad, CaMOCTOATEIbHOTO
NOCTPOEHUSI MAaTeMAaTHMYECKMX MOJIEJEel  pealibHbIX  CHUTYyalluid, HHTepIpeTaluu
MOJIYYEHHBIX PEIIEHUN, 3HAKOMSTCS C MPUMepaMy MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEN B



MIPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCS MATEMATHUYECKUMH OTKPBITHUSIMU U UX
aBTOpPaMH.

Monyns o005agaeT 3HAUUTENbHBIM BOCHHUTATEIBHBIM MOTEHLIMATIOM, KOTOPHIMA
peanusyeTcs Kak yepe3 yueOHbI MaTepHall, CiocoOCTBYIOMINI POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUsI, Tak M uepe3 chneuuduxky ydeOHON AesTenbHOCTH, TpeOyromei
IPOJOJKATEIbHON KOHIEHTPALlMM BHUMAHUS, CaMOCTOSITEIbHOCTH, AKKYpaTHOCTH H
OTBETCTBEHHOCTH 32 NOJIyYEHHBINA PE3YJIBTAT.

B ocHoBe Meromuku oOydeHHs airedpe W HadajgaM MaTeMaTU4YeCKOro aHalu3a
JICKUT JIEATEIbHOCTHBIA MPUHIIUIT OOYUECHHUS.

B crpykrype mMomyns «Anrebpa M Hayaia MaTeMaTHYECKOTO aHajIu3a» MOXKHO
BBIJICTIUTh CIECAYIOIIHNE COAEPKATEIbHO-METOANYECKAE TUHUN: «HHClIa U BBIYUCICHUS»,
«Dynkuuu U rpadukny, «YpaBHEHHs U HepaBeHCTBa», «Hauanma maremaTHuecKkoro
aHanuza», «MHOXeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATENBHO-METOANYECKHAE JINHUU
U3y4aroTCs Ha MPOTSKEHUU JIBYX JIET 00yUeHHS B CTapIlel 1IKOJIE, ECTECTBEHHO JOTIOIHSS
Opyr Jpyra M IOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMU M pazjeiaamMu. MOXHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIA MOJYJb SIBJISETCA HMHTETPATHUBHBIM, IOCKOJIBKY
o0benuHsIeT B ce0e COAECpKAHUE HECKOJbKMX MAaTeMATHYECKHX TUCUUIUIMH, TAKUX KakK
anredpa, TPUrOHOMETPHSI, MATEMATHYECKUI aHaIN3, TEOPUS MHOKECTB, MaTeMaTHYeCKas
goruka u gp. [lo mepe Toro, kak ywamuecss OBJIAJEBAalOT BcE Oojee MHUPOKUM
MaTE€MaTUYECKUM anmnapaTroM, y HUX MOCJIe0BATENBHO (POPMUPYETCS U COBEPLIEHCTBYETCS
YMEHUE CTPOUTh MATEMaTUYECKYI0 MOJENb PEaIbHOM CHUTYyallMH, NPUMEHSITh 3HAHUS,
NOJTyYEHHBIE MPU U3YYECHUH MOJYJIA, ISl PEILICHUSI CAaMOCTOATEIbHO CPOPMYITUPOBAHHOM
MaTEMaTUYECKOH 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH CBOU OTBET

CopnepxarenpHo-MeTOAMYECKass JUHUA «Yucna W BBIYMCICHHS»  3aBEpIIACT
(opMHUpOBaHNE HABBIKOB MCMOJIb30BAaHUS JEHCTBUTENIBHBIX YHCEN, KOTOPOE ObUIO HaYyaTo
B OCHOBHOI mikose. B crapmieil mkone ocoboe BHUMaHuE yaenseTcss (HOPMHUPOBAHUIO
HABBIKOB PAIIMOHAJILHBIX BBHIYMCIICHUN, BKIIFOUAIOIINX B CE0Sl UCTIOIB30BAHUE PA3IMYHBIX
(dbopM 3anucu uncia, yMeHue AenaTh MPUKUJIKY, BBIIOIHATh TPUOIMAKEHHBIE BHIYUCIICHMUS,
OILICHUBATh YMCIIOBBIE BBIPAKEHU, pa00OTaTh C MATEMATHYECKUMHU KOHCTAHTaMHU 3HAKOMBbIE
y4YalMMCsl MHOXKECTBA HAaTypaJIbHBIX, IEJIbIX, PALIMOHAIBHBIX M JEHCTBUTEIbHBIX YHCEI
JOTIOJHSIOTCS MHOXECTBOM KOMIUIEKCHBIX YHCENl. B KaXXaoM H3 3TUX MHOXECTB
paccMaTpuBalOTCsl CBOMCTBEHHbIE €My cheuupuyeckre 3aJayd U ONepaluu: JeJeHue
HaleJ0, ONEPUPOBAHHE OCTATKAMM HAa MHOXECTBE LEJIbIX YHUCEN; OCOObIE CBOMICTBA
palMOHANBHBIX M HPPAMOHAIBHBIX YHUCEN; apU(PMETHYECKUE OINepaluu, a TaKxKe
W3BJICUEHNE KOPHS HATYpaJIbHOW CTEIIEHN Ha MHOXKECTBE KOMIUIEKCHBIX yuceln. biiaronaps
NIOCJIENOBATEIPHOMY pACIIMPEHUI0 Kpyra HCIIOJIb3YEMBIX YHCEI M 3HAKOMCTBY C
BO3MOXKHOCTSIMH HUX TPUMEHEHHUS JJi1 peHIeHUs pa3IuyHbIX 3a7ad  (QopMHUpYyeTCs
IIPEICTABICHUE O €AVMHCTBE MATEMAaTUKU KaK HAayKd W €€ POJu B MOCTPOECHUU MOJEEH
peasibHOTO MHpA; IMIMPOKO UCIOJIB3YIOTCS 00001EHNE U KOHKPETH3allusl.

JIuaust «YpaBHEHHsI 1 HEPABEHCTBA» peajn3yeTcs Ha MPOTSHKEHUU BCErO 00yUCHHUS
B CTapllel 1IKoJIe, MOCKOJIbKY B KaXa0M pazzeine [IporpaMmbl mpeycCMOTpEHO perieHue
COOTBETCTBYIOIIMX 3a/iay. B pe3ynbTaTe ywaniyecs oBlaeBalOT pa3jIMYHbIMU METOAAMHU
pelIeHus] palMOHANIbHBIX, HPPAIMOHANIBHBIX, [OKAa3aTeIbHBIX, JOTapUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPABHEHUM, HEPABEHCTB M CUCTEM, a TAKXKE 3ajay, COAEpIKaIINX
napameTpsbl. [loydeHHble YMEHUS LIMPOKO UCIIONB3YIOTCS MPU UCCIEA0BAHUN (PYHKITUH C



IIOMOIIBIO MPOU3BOJHOM, NPU PEIICHUH NPHUKIAAHBIX 3a1a4 M 3a4a4 HAa HAaxXO0XKJCHHE
HauOONbIIMX W HAUMEHBIIMX 3HAaueHMH ¢QyHKuuu. [laHHass conep)kareiabHas JIHMHUS
BKJIOYAeT B ceOsa Takke (HOpPMUPOBAHME YMEHHUN BBIMOJHATH Pacdy€Thl Mo (opmynam,
peoOpa3oBaHus pallMOHATIBHBIX, HPPAIIMOHATBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUH,
a TaKXKe BBIPAXKEHUH, COAEp)KallUX CTENeHW M Jiorapudmsl. braromaps H3y4eHHIO
anredpanveckoro MaTepHuajia MPOUCXOAUT NAJbHEWINEE Pa3BUTHE AJITOPUTMHUYECKOIO H
abCTPaKTHOTO MBILIUICHUS YIaIUXcsi, GOPMUPYIOTCS HABBIKH ACTYKTUBHBIX PACCYKIACHHIA,
paboTHl ¢ CUMBOJIBHBIMU (pOpMaMU, TPEJCTABICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B
BUJIC PaBEHCTB M HEpaBeHCTB. AnreOpa mpeziaraet 3¢Q(EeKTUBHbIE MHCTPYMEHTHI JIs
peuieHusl MpPaKTHYECKMX M E€CTECTBEHHOHAYYHBIX 3a7ad, JEMOHCTPUPYET CBOH
BO3MOYXHOCTH KakK sI3bIKa HaAyKH.

CopepxarenpHo-MeTonnyeckass  JuHUA  «DyHKIMM U rpauKw»  TECHO
NIEPEIUIETaeTCd ¢ APYTMMH JIMHUSAMHM MOJIYJIA, ITOCKOJBKY B KaKOM-TO CMBICIE 3aJaéT
IIOCJIEI0BATEIILHOCT H3YyYEHUs Marepuasia. l3ydeHune CTEleHHOW, I0Ka3aTesIbHOM,
JorapuMUYECKOd W TPUTOHOMETPUYECKUX (YHKLIMA, KX CBOHUCTB U TIpadUKOB,
UCIOJIb30BaHUE (PYHKIUI JJIA PEIICHHS 3a/1a4 U3 APYTUX Y4EOHBIX IPEIMETOB U peaIbHON
YKA3HU TECHO CBA3aHO KAaK C MaTEMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM YPABHEHUU U
HepaBeHCTB. [Ipu 3ToM 0oJibllIoE BHUMAHUE YAEISIETCS (POPMUPOBAHUIO YMEHUS BBIPAKATh
dbopMynamMu 3aBUCHMOCTH MEXIY PAa3IUYHBIMU BEJIMYMHAMHU, HCCIIEOBATh MOITYYEHHBIE
(GyHKUMH, CTpOUTHh MX rpaduku. MaTtepuan 3Toi colepKaTelbHOM JUHUM HalEleH Ha
pPa3BUTHE YMEHNUN U HABBIKOB, TO3BOJIIIOIINX BBIPAXKATh 3aBUCUMOCTH MEXY BEIIMUNHAMHU
B pasnuyHOM ¢opme: aHaIUTHUECKOoW, rpaduyeckoil W cioBecHo. Ero wusyuenue
CIOCOOCTBYET PAa3BUTHUIO aITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K 000OILEHUIO U
KOHKPETHU3aLUH, UCIIOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHass JauHusA «Hagasa MaremMarnyeckoro aHain3a» IO3BOJIAET
CYLIECTBEHHO pACIIMPUTh KPYr Kak MaTEMaTW4YeCKHX, TaK M MPUKIAAHBIX 3ajad,
JOCTYNHBIX MIKOJIbHUKAM, TaK KaK y HUX MOSIBISIETCS BO3MOXHOCTb CTPOUTH I'paduKu
CJIIOKHBIX (PYHKUUH, ONpENesiTh UX HauOOJIbIIME U HAMMEHBIINE 3HAYEHUS, BBIYUCIATH
wiomwaan Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH W YCKOpEHUs mpolieccoB. JlaHHas
cozepIKaTeNbHasl JTUHUSA OTKPHIBAET HOBBIE BO3MOKHOCTH IOCTPOEHUS MATEMATHUYECKUX
MOJENEN peaIbHBIX CUTYALH, O3BOJISET HAXOAUTh HAWITYYIIIEE PEIICHUE B TPUKIIAIHBIX,
B TOM 4YHCIE€ COLHAIBHO-DKOHOMHYECKHX, 3aJadyax. 3JHAKOMCTBO C OCHOBAMH
MaTeMaTUYECKOr0 aHajih3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OpPMaIbHO
JIOTUYECKOTO MW KPEaTUBHOTO MBIIUIEHUS, (OPMHUPOBAHUIO YMEHUN pAaCIO3HABaTh
IIPOSIBJICHUs 3aKOHOB MATEMATHUKU B HAayKe, TEXHUKE U MUCKYCCTBE. YUalllUeCs y3HAIOT O
BBIIAIOIINXCS PE3yJIbTaTaX, MOJYyYEHHBIX B X0JI€ Pa3BUTHS MaTeMaTUKU KaK HayKu, U 00
UX aBTOpax.

CopepxarenpHo-MeTOIMYeCKas: TUHUS «MHOXECTBa U JIOTHKa» BKIIOYAeT B cels
DJIEMEHTHl TEOPUHU MHOXECTB U MATEMATUYECKOM JIOTUKHU. TeOpEeTHKO-MHOKECTBEHHBIE
IpeCTaBICHNUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU U MIpeaiaraloT Hauobosee
YHUBEPCAIbHBIN SI3bIK, 00bEIUHSAIONINA BCE pa3/ieiibl MATEMATUKHU U €€ TPUJIOKEHHM, OHU
CBSI3BIBAIOT PAa3HbIe MAaTEMATUYECKHE NUCLMUILUIMHBI U UX MPUIOKEHUS B €IUHOE LEJOE.
[IosTOMY BaXHO [1aThb BO3MOKHOCTh IIKOJIBHUKY NTOHUMATh TEOPETHKO-MHOXKECTBEHHBIN
A3bIK COBPEMEHHOM MAaTeMaTUKH W HCIIOJIb30BaTh €r0 ISl BBIPAXKEHUS CBOUX MBICIEH.
Jpyrum Ba>KHBIM MIPU3HAKOM MAaTEMaTUKH KaK HayKH CIEAyET IPU3HATh CBOMCTBEHHYIO €1



CTPOrocTb OOOCHOBAaHMW U CIEJOBAaHUE OMNPEACNEHHBIM MpaBWJIaM MOCTPOCHUS
JI0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MAaT€MaTHUYeCKOW JIOTUKH CIOCOOCTBYET
PA3BUTHUIO JIOTUYECKOTO MBIIIJICHUS YYaIlIUXCsl, O3BOJISIET UM CTPOUTH CBOU PACCYKICHUS
Ha OCHOBE JIOTUUECKUX MpaBuil, (GOPMUPYET HABBIKM KPUTUUECKOTO MBIIUICHHUS.

B Monmyne «Anre6pa n Hauajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTUYECKOTO MOJICITUPOBAHMUSI, KOTOPBIE TTPU3BAHBI CIIOCOOCTBOBATH (DOPMHUPOBAHHUIO
HaBBIKOB TOCTPOCHUSI MOJICJIC pEaJIbHbIX CUTYallUi, MCCIEAOBaHUS 3TUX MOJIENEH ¢
MOMOIIBIO amnmnapara aareopbl U MaTEMAaTUUECKOTO aHAJIN3a, MHTEPIIPETALIMK TTOJTYYEHHBIX
pe3ynbraroB Takue 3a/laHus BIUIETEHBI B KOXKIbIA U3 pa3nenoB [IporpamMmel, HOCKONBKY
BECh MAaTe€pUaJl MOJYJS IIMPOKO HCMOJB3YETCS ISl PELICHUs] MPUKIAIHbIX 3anad 1lpu
pEelIeHUN pealbHbIX MPAKTUYECKUX 3a7ad ydallluecs pa3BUBAIOT HAOII0JATEIbHOCTD,
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJb30BaTh aHAJIOTHIO,
0000111aTh U KOHKPETU3UPOBATH Mpodiemy JlesTeabHOCTh M0 (OPMHUPOBAHUIO HABBIKOB
pEelLIECHUs] TPUKIAIHBIX 3aJlad OPraHU3yeTCs B MPOLECCEe HM3YYEHUsI BCEX TEM MOAYJIA
«Anre0dpa 1 Hayajga MaTEeMAaTHYECKOTO aHAJIU3ay.

«I"eoMeTpusi» ABIsIETCS OAHUM W3 0a30BBIX MOJyJI€H Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHMsl, TaK Kak OOECMEeYMBACT BO3MOXHOCTh  HW3YYEHHS  JUCIUIUINH
€CTECTBEHHOHAYYHOW HAMPABICHHOCTU U MPEIMETOB I'yMaHUTAPHOTO HHKJA. [ToCKOIbKY
JIOTUYECKOE MBIIUICHHE, (PopMHUpyeMoe MPU HU3YYEHUH OOY4YarOIIUMUCS TOHSATUUHBIX
OCHOB T€OMETPHUH, MPHU J10KA3aTEIbCTBE TEOPEM M TMOCTPOCHHM IETIOYKH JIOTUYECKHUX
YTBEPKJACHUU MPU PEIICHUM T'€OMETPUUECKUX 3a/lady, YMEHHUE BBIJIBUTATh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YIOTCS MPU PEIICHUHU 3a]a4 €CTECTBEHHOHAYYHOIO
[IMKJIa, B YaCTHOCTU (DU3UYECKUX 3a]1a4.

Ilens ocBoeHusi mporpaMmbl yueOHOro Mmojayis «l'eomeTpusi» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAJIbHBIX CIOCOOHOCTEW OOyYaronuxcs MpU U3yYEHUU
TreOMETPUH, KaK COCTABIISIIONIEH TMpeAMeTHOW obmactu «Marematuka U uH(OpMaTHKa»
yepe3 00ecredyeHre BO3MOXHOCTH TPHOOPETEHHS W HCHOJB30BaHMS OoJiee TITyOOKHUX
FEOMETPUYECKUX 3HAHUU U JEUCTBUM, CHEUUPUUHBIX F€OMETPUU, U HEOOXOIUMBIX JIs
YCHEIIHOIO0  MPO(PECCHOHAIIBHOIO  00pa3oBaHMs, CBS3aHHOIO C  HUCIOJIb30BAaHUEM
MaTeMaTUKH.

[IpuopureTHbIMU 3aayaMH MOAYJSL TE€OMETpUM Ha YriayOJEHHOM YpPOBHE,
PACHIUPSAIONIUMYU U YCUITUBAIOIIUMU KypC 0a30BOTO YPOBHSI, SIBJISFOTCS:

* pacuIMpeHue NPEACTABICHUS O T€OMETPUU KaK YacTh MHUPOBOU KYJIbTYpPHl U
dbopMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYIKAIOIITUM MUPOM;

* opMHUpOBaHUE TIPEACTABICHUSI O IPOCTPAHCTBEHHBIX (QUTYpaX KaK O BAKHEHIIIMX
MaTeMaTUYECKUX MOJIEIISIX, IO3BOJISIIOIIUX OINKUChIBAaTh U HM3y4aTh pa3HbIC SIBICHUS
OKpY>Kalolllero MHpa; 3HAHUE MOHATHUIHOTO anmaparta no paszaeiny «CTepeoMeTpusi»
IIKOJIBHOTO Kypca r€OMETPUH;

* (hopMupoBaHUE YMEHHsS BJIaJIETh OCHOBHBIMU MOHSATHUSMU O TMPOCTPAHCTBEHHBIX
dburypax 1 iX OCHOBHBIMU CBOMCTBAMU; 3HAHUE Te€OpeM, POPMYII M YMEHUE UX TIPUMECHSITH;
YMEHHUSI I0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTAHIAPTHBIE CIIOCOOBI pEIIeHUS 3a/aY;

* hopMupoBaHrE YMEHHS PacliO3HaBaTh HAa YEPTEKaX, MOJACISAX U B PEaTbHOM MHUPE
MHOTOTPAHHUKH U TeJia BPalleHHUs; KOHCTPYHUPOBATh TEOMETPUUECKHUE MOJIEIIH;



* (opmupoBaHHe TOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOEHUS
MaTeMaTUYeCKUX TEOpuil; (OpMUpPOBAHUE TOHMMAHMUS POJU AKCUOMATUKU TIPH
IIPOBEJEHNUHN PACCYKICHUN;

e (¢dopMUpOBaHHE YMEHHUS BIAJETh METOJAMHU JOKA3aTeIbCTB M aJITOPUTMOB
pElIeHMs; YMEHHSI MX OPUMEHSATh, MPOBOAUTH JI0KA3aTEJIbHBIE PACCYXKICHUS B XOJE
pelmeHnss CTEPEOMETPUYECKHX 3aJad M 3aJa4 C MPAKTUYECKUM COJEPIKAHUEM;
dbopMupoOBaHUE MPEICTaBICHUS O HEOOXOAMMOCTH JOKa3aTeIbCTB MpU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPKACHUN M pPOJIM AaKCUOMATHKUA B IPOBEIECHUU JEIYKTUBHBIX
pACCYXICHU;

* Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyJaronuxcsi, o3HaBaTEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHUM, KpUTUIHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO T€OMETPHUH;

* hopMHpoBaHUEe PYHKIIMOHAIBHONU TPAMOTHOCTH, PEJIEBAHTHOU T€OMETPUU: YMEHUS
pacrno3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX MOHITHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CHUTyallUAX W NPU HM3YYEHHH JPYTUX Y4eOHBIX MPEAMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEW M 3aKOHOMEPHOCTEW, MOJEIUPOBAHMS PEAIBHBIX CHUTYaLHM,
MCCIIEOBAHUSI IIOCTPOECHHBIX MOJEIIEN, HHTEPIPETALIUN ITOJIYYEHHBIX PE3YJIBTATOB.

CdopmymupoBanHoe B DenepasbHOM TOCYIApCTBEHHOM  00pa3oBaTeIbHOM
CTaHAapTe CpeHEro 00UIEro 00pa3oBaHus TPEOOBAHUE «YMETh ONIEPUPOBATH MOHATUSIMM,
pEeNIEBaHTHBIX TEOMETPUH Ha YyriayOséHHOM ypoBHE 00yueHus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COJEpKaTEIbHBIM JIMHUAM Y4YEOHOro MOAYJisA, a (OPMUPOBAHHUE JIOTHUYECKHX
YMEHUN pACIpPENENSIETCS] HE TOJIBKO II0 COJAEPXKAaTENbHBIM JMHHUAM, HO W IO ToJaM
oOyuenus. CopaepkaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyeil mporpaMMbl MOAYJS, paclpeneiaéHHbIM 10 TrojaM OO0y4YeHUs,
CTPYKTYpUPOBAaHO TakWM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM
BompocaMm oOydaromuecss oOpalnajuch HEOJHOKPAaTHO OTO MO3BOJSIET OPraHU30BaTh
OBJIAJICHHE TEOMETPUYECKHMMM IIOHATHAMM W  HaBbIKAMU  IOCIENOBATENBHO U
MOCTYIATEIbHO, C COOIIOIEHUEM MPUHIIMITA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh
B OOIIYIO CUCTEMY T€OMETPUUECKUX MPEACTABICHUM 00YyUArOIIUXCsl, paCIIUPsIs U YIITyOJIsist
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBS3H

[lepexoa K U3yYEHUIO TEOMETPUHN Ha YIriayOJIEHHOM YPOBHE MO3BOJISET:

— cO3aTh YCIOBHS 11 [udPepeHnnanuu 00y4eHus1, MOCTPOCHUS UHANBUY AJTbHBIX
00pa3oBaTeNbHbIX MporpamMm; oOOecneyuTh YrayOJE€HHOE H3yYEeHHE TEeOMETPUM Kak
cocTaBlisronel yueOHoro npeamera «MaTeMaTukay;

— MOJTOTOBUTH OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YUYEHHUS] MaTeMaTUKU C y4ETOM
BbIOOpa Oyaymieil mpodeccuu, obecrmeunBasi MPEEMCTBEHHOCTh MEXIy OOIMMM U
npodeccuoHaIbHBIM 00pa30BaHUEM.

VY4eOHblit MOyNib «BeposITHOCTh U CTaTUCTUKA» YTITyOJIEHHOTO YPOBHS SIBJISETCS
OPOAODKEHHEM M Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca YIIIyOJE€HHOTO YPOBHS
ocHOBHOM mikosnbl Kypc mnpennasHaueH pns  QopMHpOBaHUS Yy  OOyd4aromuxcs
CTaTUCTUYECKON  KyJIbTYpbl W TMOHHUMAHMS POJM TEOPUM BEPOSTHOCTEM  Kak
MaTEMaTUYECKOr0 MHCTPYMEHTa JJIA M3Yy4YEHUs CIy4alHbIX COOBITHH, BEIWYUMH U
npoueccoB [lpu m3ydeHMn Kypca oOOramaroTcs MpeACTaBICHUS YYallMXcs O METOoJax
UCCJIEIOBAHNSI M3MEHUMBOIO MHUPA, Pa3BUBAETCA MOHUMAHHME 3HAYUMOCTH M OOIIHOCTH



MaTeMaTHYECKMX METOJ0B IIO3HAHUS KAK HEOThEMJIEMOW YacTU COBPEMEHHOIO
€CTECTBEHHOHAYYHOTO MUPOBO33PECHHUS.

ConepxaHue MOZYJsS HalpaBiICHO HA 3aKPEIUICHWE 3HAHUM, MOJYyYEHHBIX MpU
W3YYEHHM Kypca OCHOBHOM IIKOJBI M HAa PA3BUTHE IMPEICTABICHUM O CIIy4alHBIX
BEJIMYMHAX M B3aUMOCBS3SX MEXIYy HUMM Ha BAXXHBIX IPUMEpPaAX, CIOKETBI KOTOPBIX
MOYEPIHYTHl W3 OKpyXawluero wmupa B pesynbrare y oOyyarommxcs TOJKHO
chopMHupOBaThCS  MPEACTaBICHHE O Haumbosiee  yMOTPEOWTENBbHBIX W OOIIMX
MAaTeMaTHYECKUX MOJENAX, WCHOJIB3YEMBIX [UI ONWCAHHS aHTPOIOMETPUYECKUX U
neMorpauyeckux BEIUYMH, [OTPEHIHOCTe B  pa3liUyHble poJa HU3MEPEHMSIX,
JUTUTEIIbHOCTU 0€30TKa3HOW pabOoThl TEXHUUECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX
SBJICHUM M TIPOIIECCOB B 0OIIecTBE YUeOHBIM Kypc sABiseTcss 0a30il Il OCBOEHUS
BEPOSITHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOAMMBIX CHEIHAINCTaM HE TOJIBKO
WHXEHEPHBIX CHEUUATBHOCTEN, HO TaK )K€ COLMAIBHBIX U MCUXOJIOTUYECKUX, MIOCKOJIBKY
COBpPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUNUTEIBHON MEpEe UCIOJB3YIOT annapaT aHaln3a
OonpIIMX AaHHBIX LleHTpallbHYIO0 YacTh Kypca 3aHMMAaeT OOCYKJEHHE 3aKOHA OOJIBIIUX
yucenl — (yHIAMEHTaIbHOrO 3aKOHA MPUPOJABI, HMEIOIIEr0 MaTEeMaTUYECKYIO
dbopmanuzanuio.

B cooTrBercTBHUM ¢ YyKa3aHHBIMM LEISIMH B CTPYKTypE€ Y4Y€OHOro MOJIYJIA
«BepoATHOCTh M CTAaTUCTHKa» CpEIHEW WIKOJbl Ha YriayOJa€H HOM YpPOBHE BbIIEJICHBI
OCHOBHBIE cojJepxkKaTeybHble JHUHUM: «CiydaiiHble COOBITHUSI M BEPOSITHOCTH» U
«Crny4aifHble BEJIMYUHBI U 3aKOH OOJIBIINX YHUceN». [[oMUMO OCHOBHBIX JIUHUM B MOJYJIb
BKJIFOUEHBI JJIEMEHThl TEOpUM TIpadoB MU TEOPUHM MHOMKECTB, HEOOXOAUMBIE MJis
IOJIHOLIGHHOTO ~ OCBOGHMsI MaTepuaja JaHHOIO Y4YeOHOro Kypca U CMEXHBIX
MaTEeMaTUYECKUX yu4eOHBIX KYypPCOB.

Copepxanne muHuM «CitydaiiHble COOBITHSL U BEPOSTHOCTU» CIYXKUT OCHOBOW JIst
(dbopMUpOBaHUS TMPEACTABICHUN O pACIPENEICHUN BEPOATHOCTEH MEXIY 3HAUYCHUSIMU
CIIy4alHbIX BEJIMYUH. BaXKHYIO 4acTh B 3TOM COJEPIKATENBHOM JIMHUU 3aHUMAET U3YyUYCHUE
T€OMETPUYECKOI0 U OMHOMHUAIILHOTO PaclpeiesIieHUid U 3HAKOMCTBO C UX HEMPEPBIBHBIMU
aHaJIOraMM — NOKA3aTEIbHBIM U HOPMAJIbHBIM PaCIPEACICHUSIMH.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMUA  CIyYallHBIMA  BEJIWYMHAMHU U
pacrpeneneHussMi, AKUEHTHUPYIOT BHUMAHHME IIKOJBHUKOB HA ONHWCAHUM M HU3YYCHUU
CIIy4allHbIX SIBJICHUA C TIOMOINBIO HENpepbIBHBIX (yHKIMI. OCHOBHOE BHUMAaHHE
YAEISIETCS MMOKAa3aTeIbHOMY U HOPMAJIbHOMY PACIIPEACIICHUSIM.

B kypce mnpeaycmaTpuBaeTcsi O3HAKOMHUTEIBHOE W3YYEHHE CBS3HM MEKIY
CIIy4alHBIMH BEJIMYMHAMH M ONHUCAaHUE OTOM CBSI3U C TIOMOIIbIO KOA3(PPUIMEHTa
KOPPEJSILIMM U €r0 BRIOOPOYHOTO aHajora. JTH 3JIEMEHThI COJIEP:KaHUsl Pa3BUBAIOT TEMY
«JlnarpaMMbl pacceMBaHUsD), U3yYEHHYIO B OCHOBHOM IIKOJIE, U BO MHOTOM OIHMPAOTCS HA
CBEJICHUSI U3 KypCOB alreOpbl U T€OMETPUH.

Emé omuH sneMeHT coaepkaHus, KOTOPBIM NPEMIaracTcs Ha O3HAKOMUTEIBHOM
YPOBHE — TOCJIEIOBATEIbHOCTh CIyYalHBIX HE3aBHUCUMBIX COOBITHM, HACTYMAIOUINX B
eauHuIy BpeMeHU. O3HAaKOMIIEHHE C PACIPENEICHUEM BEPOSITHOCTEN KOJMYECTBA TaAKUX
COOBITUM HOCUT pa3BUBAIOIIMKM XapakTep U SBISETCS AaKTyaJlbHbIM JJisi  OyIyIIHux
aOUTYpPUEHTOB, MOCTYNAIOIIMX HA y4eOHbIE CIEUATbHOCTH, CBSI3aHHbBIE C 00IIECTBEHHBIMU
HayKaMH, IICUXOJIOTUEN U YIIPABJIECHUEM.



MECTO YYEBHOI'O IPEJJIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBetcTBUM ¢ DenepaibHbIM rocyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
cpenHero oomero o0pa3oBaHUS MaTeMaTHKa SIBISAETCA OOs3aTENBbHBIM TMPEIMETOM Ha
JTAaHHOM ypPOBHE.

B yueOnoMm mnane Ha u3yuyeHue marematuku B 10—11 kmaccax Ha yriyOonéHHOM
YPOBHE B COIMATBHO-D)KOHOMUYECKOM MPOQHIIe OTBOAUTCA / YU€OHBIX YAaCOB B HEACIIO B
TEUCHHE KaXKIOro roja oOydeHwus, Bcero 476 y4yeOHBIX YacOB U B TEXHOJIOTMYECKOM
npoduse 8 yuyeOHBIX YacOB B HENETI0 B TEUCHHE KAXKIOro roja oOyudeHus, Bcero 544
y4eOHBIX Yaca.

CornacHo yueOHOMy miany B 10—11 kimaccax yueOHbINH Moynb «Anrebpa u Hadaia
MaTEMaTUYeCKOro aHaln3a» BKIIOYAeT B ce0sd CIEIyIOUMe OCHOBHBIE pa3felibl
comepxkaHusi: «Yucna W BBIYMCICHUS», «YPaBHEHHS U HEPABEHCTBa», «DYHKIMU U
rpadukn», «Havana maremMatnyeckoro aHainuza», «MHokecTBa U Joruka». B yueOHOM
IJIaHe Ha U3yYeHUE YIriTyOJIEHHOTO MOYJIsl anreOphl U Haval MaTeMaTHYECKOTO aHaIu3a B
COIMATBPHO-PKOHOMHYECKOM MTPOQHIIe OTBOIUTCS 272 ydeOHBIX Yaca 3a JIBa TojJia 00ydeHuUs
U B TEXHOJIOTUYECKOM MpOoQuIie OTBOAUTCS 272 yueOHBIX Yaca 3a iBa rojia 00yueHusl.

OcHOBHBIE COJIepKaTeNbHbIC TUHUN yaeOHOTO MOayns «l'eomerpus»: «IIpsiMbie u
IJIOCKOCTH B TIPOCTPAHCTBE», «MHOTOTpaHHHUKW», «BEKTOphl W KOOpPAWHATHI B
pocTpaHCcTBe», «Tena BpaleHus», «/IBukeHus B MpocTpaHCTBe». B yueOHOM miaHe Ha
U3y4eHHE TEOMETpUU Ha YriyOJEHHOM ypOBHE B COIMAIBHO-PKOHOMHUYECKOM Mpodure
otBoauTcs 136 ydeOHBIX yaca 3a JaBa roja OOy4eHHS, a B TEXHOJOTHYECKOM Tpoduie
orBoautca 204 yueOHBIX yaca 3a JiBa rojia OOy4eHHUs.

B ydyeOHOM mutaHe Ha u3yueHue MoayJsi « BeposSTHOCTh M CTaTUCTHKA» B COLIMAIIBHO-
HKOHOMHYECKOM Mpoduie OTBOAUTCS 68 yueOHBIX YacoB 3a JiBa rojaa OOy4deHUs U B
TEXHOJIOTUYECKOM Mpoduiie OTBOAUTCS 68 yueOHBIX 4acoB 3a JBa rojia O0y4eHHUs .

IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«MATEMATHUKA»

OcBoenue yueOHOro npeamera «MaremMaTrka» JOKHO 00eCreurnBaTh JOCTUKEHUE
Ha YPOBHE CpeHEro o01iero oopa3oBaHus CAEAYIOUUX JUYHOCTHBIX, METAPEAMETHBIX U
MpPEeAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB:
JJUYHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE ~ pe3yJbTAaThl  OCBOCHHUS  MPOrpaMMbl  y4eOHOTO  MpeaMmeTa
«MaremaTuka» XapakTepu3yrTCs:

I'pasicoanckoe socnumanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON TMO3UIIMH OOYYAIOIIETOCS KaK aKTHBHOTO W
OTBETCTBEHHOI'O WICHA POCCHUCKOTO OOIIECTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX
OCHOBaX (hYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUM, IPOLETYpP TPaXKTAHCKOTO
oOmrectBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM B3aWMOJEHCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH U Ha3HAYCHHUEM.

Ilampuomuueckoe ocnumanue:

c(hOPMHUPOBAHHOCTHIO POCCHUMCKONW TPAKIAHCKONW WMACHTUYHOCTH, YBaXEHUS K
MPOLUIOMY M HAaCTOSIIEMY POCCUHMCKOW MATEMATHUKH, LEHHOCTHBIM OTHOIIEHUEM K
JIOCTUKEHUAM POCCUMCKUX MATEMATUKOB M POCCHUMCKOM MAaTEMaTHYECKOW IIKOJIbI, K
MCIIOJIB30BaHUIO TUX JJOCTUKEHUM B IPYTHX HayKaX, TEXHOJOTHUSIX, c(pepax SIKOHOMUKH.



Jlyxoeno-upascmeennoe socnumanue:

OCO3HaHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja; c(popMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOIO IIOBEJIECHUS, CBA3AHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KCHHI HAyKH U JIESITEIIBHOCTBIO YYEHOI'O; OCO3HAHHEM JIMYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOWYUBOIO OYyIyIIETO.

dcmemuueckoe gocnumanue:

ACTETUYECKUM OTHOIIEHMEM K MHpPY, BKIIOYAs JCTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, PEIICHUN, PACCYX JACHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

QDuzuueckoe gocnumarue:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEpecax
310pOBOT0 ¥ 6€30MacHOT0 00pa3a JKU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
(3mopoBOEe THUTaHWE, COAJAHCUPOBAHHBIM PEXUM 3aHATUA U OTHbIXA, pPEryJsipHas
¢u3nyeckass akKTUBHOCTb); (PU3NUECKOTO COBEPILIEHCTBOBAHUS IIPU 3aHITHUSIX CHOPTUBHO-
O3JIOPOBUTENBHOU JEATENBHOCTBIO.

Tpyooeoe s6ocnumanue:

TFOTOBHOCTBIO K TpPYyAY, OCO3HAaHUEM ILIEHHOCTH TpPYHOJIOOUsS; HHTEPECOM K
pasznuyHbIM chepaM npodhecCHOHATBHON AeATEIbHOCTH, CBSI3aHHBIM C MaTEMATUKON U €€
IPWIOKEHUSIMHA, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTEMaTUYECKOMY OOpa30BaHUI0 U CAMOOOpPA30BaHUIO Ha MPOTSHKEHUM BCEH KU3HM;
TOTOBHOCTBIO K AaKTUBHOMY YYacTHIO B PEIICHHH NPAKTUYECKUX 33]1a4 MAaTeMaTH4YECKON
HaIlpaBJICHHOCTH

JKonocuyeckoe gocnumanue:

COPMUPOBAHHOCTBIO ~ JKOJOTMYECKOM  KYJIbTYphl, I[OHUMAHUEM  BIUSHUA
COLIMAJIBHO-D)KOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHON CpENBI,
OCO3HaHHWEM TJI00aJbHOrO XapakTepa 3KOJOTMYECKMX Mpo0sieM; OpUeHTalueil Ha
NPUMEHEHUE MAaTeMATHUYECKUX 3HAHUM JUIsl PelIeHHs] 3aJad B 00JIACTH OKpyKarouien
cpenbl, IJIAHUPOBAHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX IMOCIEICTBUMA IS
OKPYXaIOIIEH CPEIbI.

Llennocmu nayuno2o noO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HayKd M OOILIECTBEHHOM MPAKTUKHU, TOHUMAaHUEM MaTEeMaTHYECKON HayKW Kak
cepbl 4eNoBEUECKOW AESATENbHOCTH, 3TANOB €€ Pa3BUTHSA U 3HAYMMOCTH JUISl Pa3BUTHS
LIMBUJIM3ALMM; OBJAJACHUEM SA3BIKOM MATEMATHKM M MaTE€MaTU4YECKOM KyJIbTYpOW Kak
CPEICTBOM  MO3HAaHUS  MHpPA; TOTOBHOCTBIO  OCYIIECTBJISITH ~ IPOEKTHYHO U
VICCJIEIOBATENBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIbTATDHI

MertanpeameTHble  pe3yiabTaThl OCBOEHHS MPOrpaMMbl  yuyeOHOro mpeameTa
«MaremaTrka» XapakTEepU3yIOTCS OBJAJCHUEM YHHBEPCAJIbHBIMU I03HABATEIbHBIMU
NEUCTBUSMH, YHUBEPCAJbHBIMHM KOMMYHUKATHUBHBIMH JI€UCTBUSIMH, YHHBEPCAIbHBIMU
PEryJIsTUBHBIMU JEHCTBUAMH.

1) YHuBepcanbHble NMO3HABaTeJbHbIE JelcTBUSA, 00ecrneunBaloT GOpMHUpPOBAHUE
0a30BbIX KOTHUTHUBHBIX IMPOIECCOB OOydJaromuxcs (OCBOGHHE METOJOB IO3HAHUS



OKpPY’KaIOILIer0 MUPA; MPUMEHEHHUE JIOTUYECKUX, UCCIIEOBATENbCKUX ONepaluid, yMEHUN
paboTaTh ¢ uHpopMaruei).

baszoevie nocuueckue oeiicmeusi:

* BBISIBISITH M XapaKTepHU30BaTh CYIIECTBEHHBbIC MPU3HAKHM MAaTEMaTUUYECKHUX
00BEKTOB, TOHSITHI, OTHOIICHUH MEXIy NOHATHUSIMU; (OPMYITHPOBATH OMPEICICHUS
MOHATHH; YCTAHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KIACCH(PUKAINKA, OCHOBAHMS IS
00001IIeHNS ¥ CpaBHEHUS], KPUTEPHUH MTPOBOAMMOIO aHAIN3A,

* BOCTIPUHUMATh, (GOPMYTUPOBATH U MPEOOPA30BHIBATH CY)K/ICHUS: YTBEPAUTEIHHBIC
U OTpULIATEIbHBIC, €UHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIE;

* BBISIBIISAITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHUBOpEYHs B
dakTax, TaHHbIX, HAOMIOICHUSIX U YTBEPXKICHUSX; MpeIaraTb KpUTEPUH JJIsl BHISBICHHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

* JenaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUI 110 aHAJIOTHH;

* MPOBOJUTH CAMOCTOATEIBHO JOKAa3aTeIbCTBA MAaTEMATUYECKHX YTBEPKICHUN
(mpsiMble U OT TPOTHUBHOIO), BHICTpauMBaTh apryMEeHTAIMIO, TMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXJECHHUS U BHIBOJIBL;

* BBIOMpaTh CIOCO0 penieHust yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peleHusi, BRIOMpaTh HamOoJiee MOAXOMSIIUN C y4€TOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPUEB).

baszosvie uccneoosamenvckue oeticmsusi:

* HCIOJB30BaTh BOMNPOCHI KaK MCCIEAOBATEIbLCKUI WHCTPYMEHT I[IO3HAHUS;
dbopMyIMpoBaTh BOMPOCH, (DUKCUPYIOIIUE MPOTHUBOpPEUYHUE, MPOOJIEMy, YCTaHABIIUBAThH
MCKOMOE U JIaHHOE, POPMHUPOBATH THUIOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UIMIO0, MHEHUE;

* IPOBOJIUTh CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIEAOBAHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4YEeCKOTO OO0beKTa, SBJICHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

* CaMOCTOSITENIbHO (opMyaupoBaTh OOOOIIEHUS W BBIBOALI MO pe3yJibTaTaM
NPOBENEHHOTO HAOJIOJEHHUSA, HCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB U O00OIICHUI;

* MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TpolLEcca, a TakKe BbIJBUTaTh
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUAX

Paboma ¢ unghopmayueii:

* BBISIBIISATH JePUIuTh HHGOpPMAIIUU, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOIIPOC
U JUIS pEILICHUS 3a]1a4u;

* BBIOMpaTh WHGPOPMAIMIO W3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAIU3UPOBATH,
CHUCTEMAaTU3HPOBAaTh M HWHTEPIPETUPOBATh WH(MOPMAIMIO PA3IUYHBIX BUIAOB U (Hopm
MPECTABIICHHUS;

* CTPYKTypUpOBaTh HH(POPMAINIO, MPEACTABIATh €€ B pasIu4HbBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

* OIIGHUBATh HAAEKHOCTh MH(MOPMALIUU IO CAMOCTOSITEILHO C(HOPMYJIUPOBAHHBIM
KPUTEPHUSIM

2) YHuBepcaabHbIe KOMMYHUKATHBHbIE NelcCTBUS, obecrneynBaroT
c(hOPMUPOBAHHOCTH COLIMATBHBIX HABBIKOB 00YYaOIINXCSI.

Obuwenue:



* BOCIPUHUMATh U (OPMYJIMPOBATHh CYXKIECHHS B COOTBETCTBUM C YCIOBHSIMH U
LEJISIMA OOLLEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
NUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy PEUIEHUs 3a/ayd, KOMMEHTHPOBATh
IIOJIyYEHHBIN PE3YJIbTAaT;

* B XOA€ OOCYXJEHHs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pelaeMoil 3aJauu, BBICKA3bIBaTh WJICH, HAIlCJIEHHBIE Ha TOWCK PpELICHHUS,
CONOCTaBIIATh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYacCTHUKOB JIMajora,
oOHapyXUBaTh Pa3IMYMe U CXOJCTBO IMO3UIMH; B KOPPEKTHOH (opme GopMyIupoBaTh
pa3HoOrIacHsi, CBOM BO3PAKEHUS;

* IPEICTaBIATh PE3YJIbTAaThl PELICHUS 3aJayd, HKCIEPUMEHTa, MCCIEI0BaHus,
IIPOEKTa; CAMOCTOSATENIBHO BbIOMpaTh (pOpMAT BBICTYIUICHUS C yUETOM 3a/a4 MIPE3EHTALUN
¥ 0COOEHHOCTEN ayIUTOPHUH.

Compyonuyecmeo:

* IOHUMATh U UCTI0JIb30BaTh IPEUMYILECTBa KOMAHTHOW ¥ MHAUBUIyaJIbHOM paboThI
IIPYU pEeUICHUH YYEOHBIX 3a/]1a4; IPUHUMATD LI€JIb COBMECTHOM I€ATEIbHOCTH, INIAHUPOBATh
OpraHU3alMI0 COBMECTHOM pabOThl, pacnpenensiTb BUIbI padOT, JAOroBapHBaThCH,
00CYXKIaTh MPOLECC U Pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

* y4acTBOBaTh B IpynmnoBbIX (opmax padoTel (00CyXIEeHHS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbI» U T. I1.); BBIIOJHATH CBOIO YacTh paOOThl U KOOPJIAUHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHaMH KOMaH[bl, OLICHHBATh Ka4€CTBO CBOETO BKJIAJa B OOLIUI
OPOJIYKT IO KPUTEPUAM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aHUMOICHCTBHUS.

3) VYHuBepcalbHble PperyJsATHBHbIe JelCcTBHUs, 00ecreunBaloT (HOpMHpPOBaHUE
CMBICJIOBBIX YCTAaHOBOK M )KM3HEHHBIX HaBBIKOB JINYHOCTH.

Camoopzanuzayus:

* COCTaBJISITh IUJIaH, aJTOPUTM pEIIECHUs 3aJadM, BBHIOMpATh CHOCOO peIIeHHs ¢
y4€TOM HMEIOIUXCS PECypCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTUPOBATh BApUAHThI PEUICHUM ¢ y4€TOM HOBOM MH(OpMaLIUU.

Camoxonmpons:

* BJIQJIETh HABBIKAMHU IO3HABATEJIbHOM PEQPIIEKCUM KAaK OCO3HAHUSI COBEpIIAEMBIX
JNEUCTBUA W MBICIUTEIBHBIX IMPOLIECCOB, HX pe3yJbTaTOB; BIAAETh CHOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yIbTaTa pelieHUsl MaTeMaTH4YEeCKOM 3a/1auu;

* NpEeABUAECTh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPHU PEIICHUH 3a/1ayH,
BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaMJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYJHOCTEH;

* OIICHMBAaTh COOTBETCTBUE pE3yJIbTaTa LIETU U YCIOBHUSIM, OOBACHATH MPUUHHBI
JOCTHKEHUS UM HEJOCTHKEHUS Pe3yNbTaTOB ACSITENbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLICHKY NIPUOOPETEH HOMY OIIBITY

NPE/IMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOyyaromuiics TMOJYYUT CIEAYIOMNUE TPEAMETHBIC
pe3yJbTaThl MO OTIEIBHBIM TeMaM paldodell MmporpamMmbl yueOHOro Kypca «Anredpa u
Hayajia MaTeMaTHUYECKOT'0 aHAJIM3a:

Yucjaa u BbIYUCJIEHUA:



CBOOOJITHO ONEPHUPOBATH MOHATUSIMU: PALMOHAIBHOE YHUCIIO0, OECKOHEUHAs MTEPUOINYECKas]
Ipo0b, MPOIEHTHI, HPPAUOHAIBHOE  YHUCIO0, MHOXKECTBA  palMOHAIBHBIX U
JEVUCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHSATH APOOU U NPOLEHTHI ISl PELICHUS] PUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpacie
3HAHUU U PEANbHOM )KU3HH;

MPUMEHSTh NPUOTMKEHHBIE BBIUUCICHUS, MPABWIIA OKPYTJIEHUS, NPUKUIKY U OLEHKY
pe3yJibTaTa BbIYMCIIEHUN;

CBOOOJTHO OINEpUPOBaTh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM, HUCIO0JIb30BaTh
NoAXO0AsIIYI0 (OPMY 3alUCH ACHCTBUTEIBHBIX YMCEN JJISl pEIICHUS MPAKTUUYECKUX 3a]1a4y
Y TIPEACTABIICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATUEM: ApU(PMETHUECKUI KOPEHb HATYPAJIbHON CTEIEHU;
CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJITHO OIEpUPOBATh MOHATHAMU: JOrapup™m 4YHcia, JCCATUYHBIE U HATypaJibHbIE
JorapudMsl;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO
apryMEHTa;

ONEPUPOBATH MOHATHIMU: APKCUHYC, APKKOCHHYC U ApKTAHT'€HC YMCIOBOTO apryMEHTA.
YpaBHeHHS U HEPaABEHCTBA:

CBOOOJTHO ONIEPUPOBATH MOHIATHIMU: TOXKAECTBO, YPABHEHHUE, HEPABEHCTBO, PABHOCHJIbHBIE
YPAaBHEHHMS U YPaBHEHUS-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

NPUMEHSTh Pa3IMYHBIE METOJbl PEIICHUS] PANMOHAIBHBIX W JPOOHO-pAllMOHATIBHBIX
YpaBHEHUI, IPUMEHSATHh METO/I UHTEPBAJIOB JIJIs1 PEUICHUS HEPABEHCTB;

CBOOOZHO ONEpPUPOBATH MOHATUSMHU: MHOTOYJIEH OT OAHOM MEPEMEHHON, MHOTOWIEH C
HeabIMA KOd(ppuImeHTaMu, KOPHU MHOTOYJICHA, MPUMEHSThH JEJICHHEe MHOTrO4YJIeHa Ha
MHOI'OYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera 1 pemenus 3anay;

CBOOOJTHO OMEpPUPOBATH TMOHATHUSAMU: CHUCTEMA JIMHEHHBIX YpaBHEHUH, MaTpHIIA,
ONPENENIUTENIb MAaTPULBI 2 X 2 U €ro T€OMETPUUECKUN CMBICII, UCMOJb30BaTh CBOMCTBA
ompeneyuTeNss 2 X 2 s BBIYMCIEHUS €r0 3HAYEHUS, NPUMEHSATH ONPEACIIUTENN IS
PELIEHUs CUCTEMBI JINHEMHBIX YPABHEHUI, MOJIETIMPOBATH PEAJIBHBIE CUTYAIIUHU C TOMOILBIO
CHUCTEMBI JINHEMHBIX YPAaBHEHUM, UCCIIEI0BATh NOCTPOEHHBIE MOJIENN C OMOILBI0 MATPHII
Y ONIPENEIIUTENIEH, HHTEPIPETUPOBATH MOJYUEHHBIN PE3YNIbTAT;

UCIOJIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJi TPeoOpa30BaHUsI BbIPAKEHUM;
BBINIOJIHATh ~NPeoOpa3oBaHUs YHCIOBBIX  BBIPAKEHUW, COJAEpXKAIIUX CTENEHH C
PalMOHAJIBHBIM [TOKA3aTEeIIEM;

UCIIOJIb30BaTh  CBOWCTBA JiorapuMOB Il  MpeoOpa3oBaHUs  JIOTAPUPMUYECKUX
BBIPAKCHUM;

CBOOOJTHO  OINEpPUPOBATh  MOHATHSAMHU:  UpPpallMOHAIBHBIC,  IOKa3aTelbHBICE U
JorapuMUYECKUE YpaBHEHUS, HAXOAWTh WX PEIICHUS C TIOMOIIBI0 PaBHOCHIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA POBEPKY KOPHEM;

OPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYECKHE (DOpMynbl i mpeoOpa3oBaHMs
TPUTOHOMETPUYECKUX BBIPAKECHHUIA;

CBOOOJTHO OMNEPUPOBATH MOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE, NPUMEHSTh
HEeoOXoauMble (QOpPMYIIBI ISl  PELIEHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YPaBHEHHUI;



MOJIEJIMPOBaTh peajbHbIE CUTyallUd HaA S3bIKE aiareOpbl, COCTaBJIATh BBIPAKECHUS,
YPaBHEHHUs, HEPABEHCTBA MO YCIOBHUIO 3a/ay, MCCIEAOBATH IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM arrapaTa anreopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJHO OIMEpPUPOBATH MOHATUAMU: (PYHKLIHS, COCOOBI 3amaHus (YHKIMH, B3aUMHO
oOpatHble PyHKINN, KOMITO3UIUS PYHKINN, Tpa@uK PyHKIIUU, BHITIOIHATE 3JIEMEHTApHBIC
npeobpazoBanus rpauKoB (PyHKIINA;

CBOOOZHO OMEpPUPOBaTh MOHATUSAMHU: OOJACTh OMpPENEICHUS W MHOXKECTBO 3HAUYCHUU
GyHKIMM, HyU QYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

CBOOOZHO OIEpUpPOBAaTh MOHATHSAMH: YETHBIE U HEUETHBIE (YHKIUH, NEPUOAUYECKHE
(GYHKIMM, TPOMEXYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMbl U MMUHUMYMBbI (DYHKIIH,
HauOoJbllIee U HAUMEHbLIEE 3HaUeHNEe (YHKIIUN HA IPOMEXKYTKE;

CBOOOZHO OINEpPUpPOBaTh MOHATHAMH: CTENEHHass (PYHKLUHS C HATypajJbHbIM U LIEJIbIM
nokazarenemM, rpauK CTENEeHHOM (YHKUMU C HaTypaJlbHbIM U ILEJbIM IOKa3aTeleM,
rpaguKk KOpHS n-0l CTeNeHH Kak (YHKIUM OOpaTHOM CTENEHUW C HaTypabHBIM
NOKa3aTesieM;

ONepUpOBaTh NOHATUAMU: JIMHEHHAs, KBaJpaTU4Has M JpOOHO-IHHENHas (yHKUUU,
BBINIOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHKUE U MOCTPOEHUE UX IPaUKOB;

CBOOOJTHO OIEPUPOBATH MOHATHUAMM: MOKa3aTelabHas W Jorapugmuueckas QyHKIUHU, UX
CBOMCTBA U IpaMKu, UCIIOJB30BaTh UX IpadUKu 1 pelIeHUs] YPaBHEHHUI;

CBOOOJTHO ONEpUPOBaTh MOHATHUSAMU: TPUTOHOMETPHUYECKAsT OKPY>KHOCTh, ONPEICICHUE
TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIOBOTO apryMEHTa;

UCIOJIB30BaTh I'pauku (yHKIUN A1 UCCIENOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH MpH
pEelIeHUH 3aJay U3 JApPYyrux Yy4dyeOHBIX HPEIMETOB U pealbHOM KHU3HU, BbIpaXaThb
(dopMysaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

Hayana MmaTeMaTH4eCKOro aHaJIm3a:

CBOOOZHO ONEpUpOBaTh MOHATUAMM: apupmeTHyeckas M reoMeTpuyeckas Mporpeccus,
OECKOHEYHO yObIBarolasi reOMETpUUYECcKasi IPOrpeccHsi, TMHEHHBIM U SKCIIOHEHUIUATbHBIH
pocT, (popMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

UCIT0JI30BATh IPOTPECCHUH JIJISl PEILICHUS PEAbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa;
CBOOOJTHO  ONEPUPOBATH  MOHSTHSMHU:  IOCIEAOBATEIBHOCTh, CIOCOOBI  3aJaHus
MOCJIEIOBATEIBHOCTEW, MOHOTOHHBIE M OIPAHMYEHHBIE MOCIEAOBATEIbHOCTH, TOHUMATh
OCHOBBI 3apOK/ICHHSI MATEMaTHUYECKOr0 aHallh3a Kak aHajin3a 0ECKOHEYHO MaJlbIX;
CBOOOJITHO OIEPUPOBATH MOHATUSIMH: HENPEpbIBHbIE (PYHKIMU, TOYKHA pa3pbiBa rpaduka
GyHKIIUU, aCUMITTOTHI Tpaduka QyHKITNY;

CBOOOZHO OIEpPUPOBATh TMOHSATHUEM: (PYHKIIMS, HENpepbhlBHAas Ha OTpPE3Ke, NPUMEHATH
CBOMCTBA HEMIPEPHIBHBIX (PYHKITUH IS PEIICHUS 3a]1a4;

CBOOOZHO ONEpUPOBaTh TMOHATUSMM: TE€pBas W BTOpas MPOU3BOJAHBIE (PYHKIIHH,
KacarenbHas K rpaduky QyHKINY;

BBIYKCIIATh IPOU3BOJHBIE CYMMBI, NPOU3BEIAEHHUS, YACTHOIO W KOMIIO3HMIMM JIBYX
(GyHKUMNA, 3HATh POU3BOIHBIE SJIEMEHTAPHBIX QYHKINMT;

UCIOJIb30BAaTh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOJAHOM ISl pELICHUS 3a]1ay.
MHokecTBa H JIOTHKA:

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEPALIUU HaJl MHOKECTBAMU;



UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JiJisi ONMCAaHUs peallbHbIX MPOLIECCOB
U SIBJICHUH, TIPU PEIICHUH 3aa4 U3 IPYTUX YUYECOHBIX MPEIMETOB;

CBOOOJTHO ONEpPUPOBATh MOHATUSIMHU: OIPEACICHHE, TEOpPEMa, YpPaBHEHHE-CIIEICTBUE,
CBOMCTBO MAaTEMAaTHYECKOro0 OOBEKTa, JOKA3aTeIbCTBO, PABHOCWIIbHBIE YPAaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiiacce oOydyaromuiicss MOJYYUT CIEAYIONUIME TPEAMETHBIC
pe3yNbTaThl MO OTAEIbHBIM T€MaM pabouell MporpaMMbl ydueOHOTro Kypca «Anredpa u
Hayajga MaTeMaTU4ECKOr0 aHAIM3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOOJTHO ONEPUPOBATHh TMOHATUSMHU: HATypalbHOE U IEJI0€ YHUCJIO, MHOXKECTBa
HaTypaJIbHBIX M LEJbIX YHCEI, UCHOJIb30BATh MPU3HAKU JeIMMOCTU Henbix yucen, HOJL
1 HOK HarypanbHBIX YnCel JUIs peIIeHUS 3a/1a4, IPUMEHSTh anroput™ EBkinuza;
CBOOOJITHO ONEPUPOBATH MOHATUEM OCTATKa MO MOJYJII0, 3aMKMChIBATh HATYpaJIbHbIC YKCIIa
B PA3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAX CYUCIICHUS,

CBOOOJITHO ONEpPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHMCIO U MHOYXECTBO KOMILIEKCHBIX
Yyucel, NPEJCTaBIATh KOMIUIEKCHBIE YHUCIIa B anreOpanyeckod M TPUTOHOMETPUUYECKOH
dbopme, BBIMOTHATh apu(METHUECKHUE ONIEpallii ¢ HUMU U U300pakaTh Ha KOOPJIMHATHOU
IIJIOCKOCTH.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJTHO  ONEpUPOBaTh  MOHATUSIMH:  HMppalMOHANbHBIC,  IOKa3aTelIbHbIE U
Jorapu(pMUYECKHEe HEPaBEHCTBA, HAXOAUTh HMX PELIEHUS C IOMOIIBIO PABHOCHIIBHBIX
IIEPEX0/I0B;

OCYIIECTBIISATH OTOOP KOPHEN IPU PEIIEHUU TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOZHO ONEPUPOBATH IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATH
HeoOXoaumble (OPMYJbI JJIi  PEIIEHUST OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
HEPABEHCTB;

CBOOOZHO ONEpUPOBATh MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUI U HEPaBEHCTB,
PaBHOCWIIBHBIE CHCTEMBI M CHCTEMBI-CIEACTBUSL, HAXOAUTh PEIIECHUS CUCTEMBI U
COBOKYMHOCTEW palMOHAIIbHBIX, UPPALMOHAIBHBIX, TOKA3aTENbHbBIX U JOrapu(PpMUYECKUX
YPaBHEHUI U HEPABEHCTB;

pemiaTh palMOHAJIbHbIE, HppPAlUMOHAIBHBIE, TOKa3aTelbHble, JIorapupmMuueckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COACPIKAIINE MOYJIN U ITapaMeTPh;
IPUMEHSATH rpapuUeCcKue METObI ISl PEIICHUs] YPaBHEHUI U HEPABEHCTB, a TAKXKE 3a/1a4
C IIapaMeTpaMy;

MOJICJIMPOBaTh peajbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBJIATh BBIPAKECHUS,
YPAaBHEHMs], HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 331a4H, UCCIIEN0BATH MIOCTPOCHHBIE
MOJIEJIM C WCIIOJIb30BAHMEM ammapara aireOpbl, HWHTEPNPETUPOBATH MOTYyYCHHBIN
pe3ysbTar.

DOyHKUUM U TPaPUKU:

CTPOUTH I'papUKN KOMITO3UIMU (PYHKLIMHA C MOMOIIBIO 3JIEMEHTAPHOTO HCCIEIOBAaHUS U
CBOMCTB KOMITO3UIIMH JIBYX (DYHKIIUI;

CTPOUTBH TeOMEeTpUYEeCcKre 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPMHATHOM MJIOCKOCTH;
CBOOOJTHO OIEPUPOBATH MOHATUSIMU: TPA(YUKU TPUTOHOMETPUUYECKUX QYHKINNA;
OPUMEHSATH (QYHKIMH JIJISI MOJIETUPOBAHUS M UCCIIEIOBAHUS PEAIbHBIX MPOIECCOB.
Hauvana MaTeMaTHyecKoro aHajamsa:



UCTIONIb30BaTh MPOW3BOJHYIO [IJIsl HUCCIeNOBaHHWs (QYHKIIMM HAa MOHOTOHHOCTH U
IKCTPEMYMBI;

HAXOJUTh HAaNOOJIbIIIEE M HAMMEHBITIEE 3HAUCHUS (DYHKIIMHA HETIPEPHIBHON HA OTPE3KE;
WCIIOJIB30BATh MPOW3BOIHYIO JUIsI HAXOXKICHUS HAWIIYYIIIETO PEIICHUS B MPHUKIIATHBIX, B
TOM YHCJI€ COMMATBHO-DKOHOMHYECKUX, 3a71a4ax, JIJIs ONPEIeTICHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHOTO (HOPMYJION MK TpaduKom;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH: TIEPBOOOpA3HAsL, OPEACIEHHBIA HHTETPAJI, HAXOIUTh
NepBOOOPA3HBIE AIMEMEHTAPHBIX (YHKIIUNA U BRIYUCIATH HHTETpa o ¢opmyie HproToHa-
JleiiOHUIIA;

HAXOJWTh IJIOMAIH TUIOCKUX QUTYDP U OOBEMBI TEJT C TOMOIIBIO MHTETpAIa;

UMETh TMPEACTABICHUE O MATEeMAaTHYECKOM MOJCIUPOBAHUM HA TIPUMEPE COCTABJICHUS
nuddepeHnanbHbBIX YpaBHEHUH;

pemath MpUKJIaJHbIC 3a7a9d, B TOM YHCIE COLUATbHO-IKOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeicCTBAMU MaTEMAaTUYECKOTO aHAIN3a.

OcBoenne yueOHOTO MOAynst «JIeomempusy Ha YpOBHE CPEIHETO OOIIETOo
oOpa3zoBaHMsl  JOJDKHO  oOecreuumBaTh  JAOCTHXKEHHUE — CIEAYIOUIMX  IPEIMETHBIX
00pa3oBaTENbHBIX PE3YIIBTATOB:

K xonny 10 kiaacca oOyyaromuiicss Hay4UTCS:

¢ CBOOOIHO ONEPHPOBATH OCHOBHBIMH MOHITHSIMH CTEPEOMETPUH MPH PEIICHUH 33124
Y TIPOBEICHUN MAaTEMAaTHUECKUX PACCyKICHHI;

o IPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX NpPU pPEIICHUU
reOMETPUUYECKUX 33/1a4;

o KJACCU(PUIUPOBATH B3aUMHOE PACIIOJIOKEHUE MPSMBIX B TPOCTPAHCTBE, MIIOCKOCTEN
B IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOIHO ONEPUPOBATH MOHATUIMHU, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
OPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U INIOCKOCTbIO;

¢ CBOOOIHO OTEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

s CBOOOIHO pacmo3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (IIpH3Ma, MUPAMHUIA,
NPSIMOYTOJIbHBIN NapaJijiesienune, Kyo);

o KIacCUUIIUPOBATH MHOTOTPAHHUKH, BHIOMPAsi OCHOBAHUS /ISl KJIACCU(PUKAIINY;

e CBOOOIHO OMEPUPOBATH TOHSATHUSMHU, CBSI3aHHBIMU C CEYECHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

e BBINIOJHSATH MapajlieIbHOE, [ICHTPAIBHOE U OPTOTOHAIBHOE TIPOEKTUPOBAHKE QUTYD
HAa MJIOCKOCTb, BBIMOJIHATH U300paXkeHUs! GUTYp Ha IIIOCKOCTH;

e CTPOUTH CEUYEHHS MHOTOIPAaHHUKOB pPAa3IMYHBIMU  METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEeKU M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (QUTYp: BUA
CBEpXy, COOKY, CHU3Y;

o BBIUHUCIATH IUJIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MHpPaMHUaa),
reOMETPUUYECKUX TEJI C TPUMEHEHUEM (HOpMYII;

e CBOOOIHO OMEPHPOBATh MOHITHSIMH: CUMMETPUS B MPOCTPAHCTBE, IICHTP, OCh U
TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI;

¢ CBOOOIHO OTMIEPHPOBATH MOHITHIMH, COOTBETCTBYIOITUMH BEKTOPaM U KOOPIUHATAM
B IIPOCTPAHCTBE;

e BBHITIOJHSATH ICUCTBUSA HAJ BEKTOPAMU;



pemaTh 3aJa4d Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOIICHWA U HaXOXJEHHE
r€OMETPUYECKUX BEJIMYMH, TPUMEHSS M3BECTHBIE METOJbl IMPU PpEUICHUHU
MaTEMaTUYECKHX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;

OPUMEHATh  MPOCTEWIINE  MpOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh,  MpPeoOpa3OBBIBATH W WHTEPIPETHPOBATH  MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEACTABICHHYIO Ha UYepTekax H
PUCYHKaX;

NPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TMpPaKTUKE: CPaBHUBATh M aHAJIU3UPOBATh
peanbHble CUTyalluu, IPUMEHSITh U3YUCHHbIE MTOHSATHUS B MPOIIECCE MOUCKA PeIIeHUs
MaTeMaTU4eckKu CQOPMYIMPOBAHHON TMPOOJIEMBI, MOJAEIMPOBATh pealbHbIC
CUTyalluM Ha S3bIK€ TE€OMETPUHU, MCCIEN0BaTh TMOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHSATUN U TEOpeM, arnmnapara anreopsl, peniaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUUYECKUX BEIUYHH;
UMETh MPECTaBIECHUSI 00 OCHOBHBIX 3Talax pPa3BUTUS I'€OMETPUHM KAK COCTABHOM
4acTu (QyHIAMEHTA Pa3BUTHUS TEXHOJIOTU.

K xonmy 11 kiaacca oOyvaromuiicss Hay4uTCs:

CBOOOJTHO ONEpUPOBATh MOHATUSAMH, CBSI3aHHBIMU C LIMJIMHIPUYECKON, KOHUYECKOM
U cheprueckoil TOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI MOJTYYCHUS;

OIepUPOBATh MOHATUSIMHU, CBSI3aHHBIMU C T€JIaMU BPAIICHUS: [IMIIMHIPOM, KOHYCOM,
cthepoit u mapom;

pacro3HaBaTh Tela BpallleHus (UMIMHAP, KOHYyC, cdepa W wmap) U OOBACHATH
CHI0COOBI MOTYYEHUSI TEJ BPaLCHMUS;

KJIACCU(PUIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U MIIOCKOCTH;

BBIUUCIIATh BEJIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB M TE€J BpaLICHHs, 00bEMBI U
IUIOIIAN TOBEPXHOCTEN MHOTOIPAaHHUKOB M TEJI BPALLEHUS, TEOMETPUUECKUX TEJ C
npuMeHeHueM Gopmy;

CBOOOJIHO OMEpUPOBAThH MOHATUSIMHU, CBA3aHHBIMU C KOMOMHAIMSMU TeJl BPAILICHUS
¥ MHOTOIPAaHHHMKOB: MHOTOIPDAaHHUK, BIMCAaHHBIA B cepy M ONHUCAHHBIA OKOJIO
cdepsl, chepa, BMcaHHAs B MHOTOTPAaHHUK WJIU TEJIO BPalllCHHUS,

BBIYHCIIATh COOTHOILIEHHUS MEXAYy IUIOLAASIMU MOBEPXHOCTEH U 00bEMamMu
IMOTI0O0OHBIX TEN;

M300pakaTh M3ydyaemble (PUTYPBI, BBIMOIHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3
PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS
TEJ BPAILLECHHUS;

U3BJIEKAaTh,  WHTEPIPETHPOBATH W  NIpeoOpa3oBbIBaTh  MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha uYepTekax M
PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OINEpallUK HaJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;

pemaTh TeOMETPUYECKHE 3a/Jauyd Ha BBIYUCICHHE YIJIOB MEXAY NPSIMBIMU U
IJIOCKOCTSIMHM, BBIYMCIEHUE PACCTOSHUNA OT TOYKHM JI0 IUIOCKOCTH, B LI€JIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHUH;



e CBOOOJHO OINEPUPOBATH MOHSATUSMHU, CBSA3AHHBIMHU C JIBIDKEHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHU;

¢ BBINOJIHATh U300paKE€HHUsS MHOTOTPAHHUKOB M TEJI BPAIICHUS MPHU MapaieIbHOM
MepeHoce, IEHTPAIbHON CUMMETPUM, 3€PKATbHOW CHUMMETPUHU, HPU MOBOPOTE
BOKPYT IpsIMOH, peoOpa3oBaHus Moao0us;

e CTPOUTH CEUYEHUS MHOTOTPAHHUKOB W TEJI BpallCHUA: CEYEHUS IUIUHApA
(mapayuienbHO M NEPHEHIAUKYJISIPHO OCH), CEUYEHUs KOHyca (mapaijieiabHble
OCHOBAHUIO U TIPOXOSAIINE YEPE3 BEPIINHY), CEUCHUS 11apa;

¢ HCIOJB30BAaTh METOJBI MOCTPOCHUSI CEUEHUN: METOJ CJIEJIOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIICH MIOCKOCTH;

o JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS;

o TMPUMEHATh TE€OMETpUYECKHE (PAKThI JJiI pEUICHUs CTEPEOMETPUUYECKHX 3ajad,
MPEANoJaraloX HECKOJIbKO I1aroB PEIICHUs, €CIIU YCIOBUS MPUMEHEHUS 3a/1aHbl
B SIBHOH W HESBHOU opme;

e pellaTh 3aJa4u Ha JOKa3aTeIhCTBO MATEMAaTUYECKUX OTHOILICHUM M HAXOXKJCHUE
reOMETPUYECKUX BEJIMYMH;

e TMPUMEHATH MPOTPAMMHBIE CPEACTBA U IIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
MIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/ady;

e TMPUMEHATHh MOJIYYCHHBIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh, AHAIM3UPOBATH U
OIICHWBATh peEajbHBIC CHUTYyallH, MPUMEHSATh H3YyYCHHBIC TIIOHATHS, TEOPEMBI,
CBOICTBAa B IpOLECCE IOMCKA PEIICHUS MaTeMaTH4YeCKHu C(HOpMyIHpOBAHHOM
po0IeMBbI, MOJICIUPOBATH PEaIbHbIE CUTYAIIMH Ha A3BIKE TEOMETPUHU, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENIA C HCMOJb30BAHUEM T€OMETPUYECKUX MOHSATUU U TEOPEM,
anmapara anreOpbl, peniaTh NPAKTUYECKUE 3a/aud, CBS3aHHBIE C HAXOXKJICHHUEM
r€OMETPUUYECKUX BEJIMYUUH;

e UMETh MPEACTaBICHUS 00 OCHOBHBIX ATamax Pa3BUTUS T€OMETPUU KaK COCTaBHOU
yacTH (PyHJIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

OcBoenue yueOHOro moxayis «Bepoammocms u cmamucmuxa» Ha YpOBHE
cpeaHero o06miero oOpa3oBaHUsl JIOHKHO OOECIeurBaTh JOCTHXKCHUE —CIEAYIOIINX
IPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB:

K xonmy 10 kaacca oOyyaromuiicss HAy4UTCS:

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: Tpad, MiIockuil rpad, cBs3HbIN Tpad, MyThH
B rpade, LieMnb, UK, JEPEBO, CTENEHb BEPIINHBI, JEPEBO CIy4YaHOTO SKCIIEPUMEHTA;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CITyYalHbBIN SKCIIEPUMEHT (OMBIT), CIy4alHOE

COOBITHE, DJIEMEHTAPHOE CIIy4allHOE COOBITHE (DIIEMEHTApHBIH HWCXOMd) CIy4aHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITMM B OMNBITAX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU;

HaxoJUTh U (POPMYIUPOBATH COOBITUS: TIEpeceUeHrue, 0ObEAMHEHNUE TAHHBIX COOBITHM,
coObITHE, TMPOTHUBOIOJOKHOE JaHHOMY, HCIOJB30BaTh JuarpaMMmbl  Oiiepa,
KOOPJIMHATHYIO TPSAMYIO [Jis PEIICHHs] 3a/Jad, MOJb30BaThCsl (POPMYJION CIHOKEHUS
BEPOATHOCTEN I BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITUH;



OIIEpUPOBATh MOHATHUIMU: YCIOBHAs BEPOSATHOCTb, YMHOXKXECHUE BEPOATHOCTEH,
HE3aBHCHUMBIE COOBITHUS, AEPEBO CIYYaHOTO HKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTH
COOBITUH C TOMOIIBIO TMpaBWJIa YMHOXEHHs, JepeBa CIy4alHOTO OIIbITa,
MCIIONIb30BaTh (POpMyJy MOJTHOW BeposTHOCTH, (opmyny baiieca mpu pemieHuun
3a/a4, OMpPENesITh HE3aBUCUMOCTb COOBITHH 1O (opmyie M 1O OpraHu3aluu
CIIy4alHOTO 3KCIIEPUMEHTA;

NPUMEHATh HW3YYCHHbIE KOMOWHATOpHBIE (OPMYNIBI S TEPEUUCIICHUS
AJIEMEHTOB MHOECTB, 3JIEMEHTAPHBIX COOBITUN CITYYaifHOTO OTBITA, PEIICHUS 3a/1a4
10 TEOPUH BEPOATHOCTEM;

CBOOOJIHO OTIEpUPOBATH MOHATUSIMU: OMHAPHBIN CITy4alHbBIN OMBIT (UCIBITAHUE),
yCIleX M HEyJaya, HE3aBUCHMBIC WCIIBITAHUS, CEpUs HCIBITAHWM, HAXOJIUTh
BEPOSITHOCTH COOBITHI: B CEpPUM MHCHOBITAHUWA JO IEPBOrO yclexa, B CEpUU
ucrbITaHuil bepHyin, B onbITe, CBSI3aHHOM CO CIy4allHBIM BBIOOPOM U3 KOHEYHOM
COBOKYITHOCTH;

CBOOOJHO ONEPHPOBATH MOHATHSAMU: CiydailHas BEIMYMHA, PACIPEICICHHE
BEPOSATHOCTEH, aMarpaMma pachpeicsieHusi, OuHapHas ciy4yallHas BeJMYWHA,
reoMeTpUUYecKoe, OMHOMHAIILHOE paclpeiesieHuE;

ONEPUPOBATH IMOHATHSIMHU: COBMECTHOE pACHPENEICHHE JABYX CIIyYalHBIX
BEJIMYMH, UCMOJIb30BATh TAOJIUIy COBMECTHOTO PACIPEAEICHHS ABYX CIy4YalHBIX
BEJIMYMH JUIS BBIACICHUSA pACIpeleTeHUus KaXJAOW BEIUYMHBI, OIPEICICHUS
HE3aBHCUMOCTH CIIyYalHBIX BEJINYUH;

CBOOOJHO OIEPUPOBATH MOHATHEM MAaTEMAaTHYECKOTO OXKUIAHUS CIydalHON
BEJIMYUHBI (pacrpeesieHns), TPUMEHSITh CBOMCTBA MATEMATHYECKOTO OXKHJIaHUS
IpU PELICHUU 3a/1a4, BBIYHMCIATH MAaTEMAaTHYECKOE OXKUIAaHUE OWMHOMHAIBHOTO U
r€OMETPUYECKOTO PaCIIPEICTICHUN;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJWYMHBI, NMPUMEHATH CBOWCTBA IUCIEPCHM CIIYYaHOM BEJIMYUHBI
(pactipenienieHns) MPU PELICHUU 3a]lad, BBIYUCIATH AUCHEPCHUIO U CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOTO pacipeleICHUH.

K koniy 11 kaacca oOydaronuiicst HQy4uTCs:

BBIUUCIIATh BHIOOPOUYHBIE XAPAKTEPUCTUKH IO JAHHOW BHIOOpKE M OLIEHHWBATH
XapaKTePUCTHUKH TE€HEPAJIbHONM  COBOKYIMHOCTH  JIaHHBIX IO  BbIOOPOYHBIM
xapaktepucTukaM. OLIEHHBaTh BEPOSTHOCTU COOBITUH M TMPOBEPATh MpOCTEHIINe
CTaTUCTUYECKUE TUNOTE3BL, OJIb3YSICh U3yYEHHBIMU PaCIpeIEICHUSIMU;

IPUBOJNUTH IPUMEPHI 33/1a4, MPUBOISIINX K TOKA3aTEIIbBHOMY PaclpeeeHUIO,
3a/1a4y, IPUBOJAIIMX K HOPMaJIbHOMY pachpeneneHuto. OnepupoBaTh MOHITHIMU:
(GYHKUMS TUIOTHOCTH BEPOATHOCTH MOKAa3aTEIbHOrO pacrpeaeseHus, QyHKIUS
IUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO paclpeneneHus, (pyHKIUs IJIOTHOCTH U
CBOMCTBA HOPMAJILHOTO PacHpeeIICHNUS;

onpenensaTh Ko3QPUIMEHT TMHEHHONU KOpPEsIUU, BHIOOPOUHBIN KO3 PUITMEHT
KOPPEJSALUU.



COJAEP KXAHUE YYEBHOI'O KYPCA

Conepxanue yueOHOTo Kypca MpeACTaBICHO IO MOIYJISIM M 10 ToJilaM 00y4YeHHUs.
Monynb «Anzebopa u Havana mamemamuuecKko20 aHAIU3AY

10 kjaacc

Yuci1a v BBIYUCJICHUA

Panmonaneupie yncna. OOBIKHOBEHHBIE M JECATHUHBIE IPOOH, MPOIEHTHI,
OeckoHeuHble nepuoauyeckue Apodu. Ilpumenenune npoOell W NPOLUEHTOB AJIA
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUN U PEAIbHOM KU3HH.

JleyicTBuUTENbHBIE 4WcCia. PanvoOHaNBbHBIE W UPPALMOHAIBHBIE  YHUCIIA.
ApudmeTnueckue  omepaldd ¢ JACHCTBUTENBHBIMH  YHCIaMd.  Moaynb
JEHCTBUTENILHOTO YKClia U ero cBoiicTBa. [IpubnmkeHHble BBIUMCICHUS, IpaBUiia
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenens ¢ nensiM nokasarenaem. bunom Herorona. Mcnosp3oBanue
NOJXOA1IeH (POopMBI 3aITUCH IEWCTBUTENBHBIX YUCEIT AJIs PEIICHUSI MPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTYpaJIbHOM CTENIEHHU U €r0 CBOMCTBA.

CreneHb ¢ paMOHAJIBHBIM IIOKA3aTEJIEM U €€ CBOMCTBA, CTEIIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm umcma. CsoiicTBa sorapudma. JlecaTuuHble W HaTypaJibHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO aprymeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHEHUS 1 HEPABEHCTBA.

ToxaecTBa U TOXIECTBEHHbIE IMpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUS. PaBHOCWIIBHBIE ypaBHEHHS W YypaBHEHUs-cleACcTBHS. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IIEJIBIX U APOOHO-PAIMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB. MHOTOWIEHBI OT OJIHOM NMepeMEeHHOU. JleneHne MHOToO4JIeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHsl ¢ neabiMu K03 huImeHTaMu.
Teopema Buera.

[IpeoOpazoBaHMs YUCITOBBIX BHIPAXKECHHM, COACPKAIIUX CTETICHU M KOPHHU.

HNppanmnonansubie ypaBHeHUsI. OCHOBHBIE METOAbI PEIIEHUS UPPALMOHAIBHBIX
YPaBHEHHUM.

[TokazarenbHbie ypaBHEHHUS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BeIpaKEHUMN, COAEPKAITUX JOTapu(PMBbI.

Jlorapudpmuyeckue YpaBHEHUS. OcHoBHbIE METO/IbI peLIeHUs
JorapuMUYECKUX yPaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE (bopMyIIBI. [TpeobpazoBanue
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TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TpUroHoMEeTpUYECKUX YPaBHEHUM.

Pemenne cucrem nMHENMHBIX ypaBHEHWM. Marpuua CHCTEMBl JIMHEHWHBIX
ypaBHeHUH. OnpeaenuTens MaTpULbl 2X2, ero TEOMETPUIECKUN CMBICI U CBOMCTBA,
BBIYMCJICHUE €r0 3HAYEHUs, NPUMEHEHUE ONPENCIUTEN I PEIICHUS CUCTEMBbI
JMHEWHBIX YpaBHEHUU. PelleHWe NpUKIagHbBIX 3a7ad € TOMOIIBI CHUCTEMBI
JMHEWHBIX ypaBHeHUM. McciienoBanne NoCTpOCHHOW MOJIENIN € TIOMOIIBI0 MaTPHIL U
ONPEAECTUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJIENICW pPEaTbHOW CUTYyallMd C IOMOIIBIO
YpPaBHEHUII M HEpaBEeHCTB. [IpuMeHEHHE ypaBHEHH M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 33]a4 U 337a4 U3 pa3IMuHbIX 00JacTEl HAYKU U pPEajbHOM KU3HU.

DYyHKIUHU U TPAPUKHU

OyHkius, crnocoObl 3amanus ¢GyHKuuM. B3aumHO oOpaTHbIe (QYHKIUU.
Komno3zumms Qyukuuit. ['padux  ¢yHxumu. OnemeHTapHble NpeoOpa3oBaHUs
rpadukoB GyHKIUH.

OO6nactb ompeneraeHUs: U MHOXKECTBO 3HaueHuW ¢yHkiuu. Hymm Qyskiuu.
[IpomexyTku 3HaKOMOCTOSIHCTBA. UeTHble M HeueTHble PyHkuuu. [lepronnueckue
bynkuun. [IpomMexyTKM MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JIlunelinas, kBajpaTU4Hasi W JpOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEI0BAHNUE U ITOCTPOEHUE UX TPaUKOB.

CrenenHass (QyHKUMS C HaTypalbHbIM U LeJbIM [OKa3zareineM. Ee
cBoiictBa U rpaduk. CBoiictBa M TpaduK KOpHS N-OW CTENeHW KakK (PYHKIUU
0oOpaTHOM CTENEHU C HATypaJbHbIM OKa3aTeJIeM.

[lokazatenbHass U JnorapupmMuuyeckas GYHKIHH, UX CBOICTBA H

rpadukw.

Hcnonb3oBanue rpadmkoB GYHKIIHM s pEIIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckass OKPYXHOCTb, OIIPEIECICHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX Ipolieccax U siBiaeHusX. [ paduku
pEaIbHBIX 3aBUCUMOCTEMN.

Hauajna MaTeMaTH4eCKOI0 aHAJIN3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMs ITOCJIENOBaTeILHOCTEH. MeTo
MaTeMaTUYECKOW UHAYKIMHA. MOHOTOHHBIE U OTPAHUYEHHBIE TTOCIEN0BATEIBHOCTH.
HcTopusi BOSHHUKHOBEHHsS] MaTeMaTHUYECKOrO aHalM3a KaK aHaiu3a OECKOHEUHO
MaJIbIX.

Apudmernueckass U reoMeTpuueckas mporpeccur. beckoHeuHo yObIBaroias
reomerpuyeckas nporpeccus. CymMma OeCKOHEYHO YOBIBAIOIIEH IeOMEeTpUUYECcKOi
rporpeccuy. JIMHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Hucio e. opMyiia CloKHbIX
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pOLEHTOB. Mcronp30BaHue IPOTpEecCHMM Ui pElIeHUs pealbHbIX  3a1a4
MPUKIIATHOTO XapakTepa.

HemnpepeiBHBIE (QYHKIIMM W WX CBoOWcTBAa. TOoYkM pa3pbiBa. ACHUMITOTHI
rpadukoB @yHkiui. CBolcTBa (QYHKIMH HENpEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJIl PELICHMs] HEpPaBeHCTB. [IprmeHeHne CBOWCTB HENPEPBIBHBIX
byHKIM U1 pereHus 3aaay.

IlepBasg m BTOpas mpousBoAHble (yHKUMH. OnpenereHne, reoMEeTpUYECKUI
1 (U3HYECKUI CMBICI TPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K TpaduKy QyHKITHH.

[IpousBoaHbIe 3eMeHTapHBIX QyHKIUH. [Ipon3BogHAs CYyMMBI, TPOU3BEACHUS,
YaCTHOTO Y KOMIO3UIUHU (QYyHKIIUH.

MHuo:xecTBa U JIOTHKA

MHOXeCTBO, ONEpallMM HAaJl MHOXKECTBAMM M HX CBOWCTBa. JlMarpammel
Oiinepa— BenHa. IIpuMeHeHHE TEOPETMKO-MHOXECTBEHHOIO —ammapara Uit
OIKCaHUs peaJIbHBIX MPOLIECCOB U SBJICHUH, IPU PEIICHUH 3a/1a4 U3 JPYTUX YUeOHBIX
IIPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHMYECKOTO OOBEKTa, CJEACTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHS.

11 kaace
Yucjia v BBIYUCICHUA

HatypanbHble u nenblie yncina. [[pumeHeHre npru3HakoB AEIMMOCTH LEIbIX YHCET,
HanOobIIui o0 nenurens (nainee — HOJl) u Haumenbiee od1ee KpaTHOE
(manee — HOK), ocTaTkoB o Moaysto, airoputma EBkinia aiis peiienus 3a1ay B
nenbix yncnax. KommnekcHple uncna. Anrebpandyeckas 1 TPUTOHOMETPUYECKas
dbopMBI 3aMrcy KOMIUIEKCHOTO yuciia. ApudmeTndeckue orneparum ¢
KOMILUIEKCHBIMH YHCIIaMHU.

N3o0pakeHne KOMILJIEKCHBIX YUCE Ha KOOpAUHATHOM miockocTH. Dopmyra
Myagpa. Kopau N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMILJIEKCHBIX YHMCEJ JJIsl peleHUs (PU3NYECKUX U T€OMETPUUECKHUX 3a/1ay.

YpaBHeHUsS M HEPABEHCTBA

CucrteMa M COBOKYNNHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCWIIbHBIC
CHUCTEMBI U CHUCTEMBbI-CIICICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUYECKUX  ypaBHEHWH C  TIOMOIIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTH. PellieHne TpUroHoOMETpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJBl pPEIICHUS TMOKa3aTeNbHBIX W JIOTApUPMUUYECKUX

HepaBeHCTB. OCHOBHBIE METO/Ibl PEMIEHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METO/Bl PELICHUS] CUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
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UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHU.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX
3a/lay U 33]a4 U3 Pa3IuvHbIX 00JIacTeld HAYKU U PEAIbHOM JKU3HU, HHTEPIIPETALUS
MOJIYYeHHBIX PE3yJIbTaTOB.

DyHKIUHU U TPAPUKH

I'paduk xommosuiuu QyHkuuid. ['eomerpuyeckne oOpa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPJAWHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue QyHKINHU, UX CBONCTBA U TPaPUKH.

['padmyeckue MeToAbl pelIeHUs ypaBHEHUM M HepaBeHCTB. | 'paduueckue
METO/IbI PEIICHU 3a1a4 C IapaMETPAMH.

Hcnonb3oBanue rpagukoB (QyHKUMH JUIsi  UCCIEAOBAHMUA MPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE BO3ZHUKAIOT MPU PEIICHUU 33Jad U3 APYTUX Y4EOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.

Hauajna MmaTeMaTH4eCKOI0 aHAJIN3a

[IpumeHeHrne nTpOM3BOJHON K UCCIEAOBAHNIO (PYHKIIMNA HA MOHOTOHHOCTb
U d3KcTpeMyMbl. HaxoxneHne HamOOJbIIEr0 M HAWMEHBIIErO0 3HAYEHUU
HENpepbhIBHON (QYHKIMHU HAa OTPE3KE.

[IpuMeHeHrne NPOU3BOJHOM JUIsl HAXOXKIAEHUS HAWIY4YIIEro pelIeHus B
NPUKIAJAHBIX 3ajayax, JJId OINPEAENICHHs CKOPOCTH M YCKOPEHHUsS Ipolecca,
3aJIaHHOTO (POPMYJIOHN WK TPa(UKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOpa3HbIX.

WNurerpan. ['eomeTpuyeckuii CMbICI UHTErpaia. BelduciieHue onpeaeeHHOro
uHTerpana no gpopmyne Hetotona—Jlenonuna.

[IpumeHeHne uHTErpajga Uisi HAXOXKIEHUS IUIOMAJeH IUIOCKUX QUryp H
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepsl pemenuit aud@epeHInaNbHBIX ypaBHEHH. MaTtemaTuueckoe
MOJICJIMPOBAHUE pEAIbHBIX IMPOLECCOB € NOMOUIbI0 AU QepeHnanbHbIX
YPaBHEHUM.

Monyns «I eomempus»
10 kaacc

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHA cTepeoMeTpur. Touka, mpsmMas, III0CKOCTh, IPOCTPAHCTBO.
[lonsiTue 00  aKCMOMATUYECKOM  IOCTPOCHHUHM  CTEPEOMETPUHU:  AKCUOMBI
CTEPEOMETPUH U CIEACTBUSA U3 HUX.
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B3anmHOE pacnosiokeHWe nOpsMBIX B NPOCTPAHCTBE: NEPECEKANOLIUECH,
napaJuielbHble W CKpEIIMBAIOLIMECs MpsMble. [IpU3HaKM CKpEenMBarOIUXCS
npsaMbIX. [lapajutenbHOCT  MpAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuielbHble  INpsSMbIE B IPOCTPAHCTBE, MAPAUICIBHOCTb TPEX MPSAMBIX,
[apajuleIbHOCTh  IPSAMOM M IUIOCKOCTH. [lapamnensHoe H  LEHTpPaIbHOE
npoeKkTupoBaHue, u3zobpaxkenue ¢uryp. OCHOBHBIE CBOWCTBAa MapaylIeIbHOTO
npoektupoBanud. M3o0paxkenue ¢uryp B mapauieabHOW MPOEKIUH. Yrisl ¢
COHAIIPaBJICHHBIMA  CTOPOHAMH, YIOJI MEXAy IHpSAMBIMH B IPOCTPAHCTBE.
[TapayuiepHOCTD IIOCKOCTEN: NapaJIJIeNIbHbIE INIOCKOCTH, CBOWCTBA NapaJlIEIbHBIX
mwiockoctei. [Ipocrelinne npocTpaHCTBEHHbIE (UIYPBI HA IUIOCKOCTH: TETPa’Jp,
IapajuleNIeUIEN, IOCTPOEHNUE CEUYECHHM.

[lepneHAMKYISIPHOCTE NPSIMOM M INIOCKOCTH: NEPIEHIUKYISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MPSIMBIE MMAPAJIIENbHBIE U IEPIIEHANKYIISIPHBIE K INIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIAPHOCTH IIPSIMOM U IIJIOCKOCTH, TEOPEMA O IIPSIMOM NEPIICHAUKYIISIPHOU
IUIOCKOCTH. OpTOroHaJILHOE NPOEKTHUpOBaHME. llepneHAuKYyIslp W HaKIOHHBIE:
PacCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHUE OT NPSAMOM 10 IUIOCKOCTH,
npoekuus (GUrypbl Ha IUIOCKOCTh. llepneHAuKyJIsSpHOCTh IJIOCKOCTEH: MpHU3HAK
MEPIECHINKYJIIPHOCTH JIBYX IJIOCKOCTEN. Teopema o Tpex NepneHauKyIsapax.

VYTI1BI B IPOCTPAHCTBE: YIOJI MEXKIY NMPSIMOM U INIOCKOCTBIO, ABYTPAHHBIA yTOJI,
JMHEWHBIA YToJ ABYTPAHHOTO yriia. TpeXrpaHHblil 1 MHOTOTpaHHbIe yriibl. CBOMCTBa
IJIOCKUX YTJIOB MHOIOrpaHHOro yriyia. CBOMCTBA IUIOCKMX M ABYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJIsI TPEXIPAHHOTO YTJIA.

MHororpaHHuKH

Buapsl MHOTOrpaHHUKOB, pa3BepTKa MHororpaHHuka. [Ipusma: n-yrosibHas
npusMa, npsiMasi 1 HaKJIOHHAsl PU3Mbl, OOKOBAasi U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapatenenunen, OpsAMOYTOJIbHBIN Napajuiesienuiea U ero cpoictea. Kparuanmme
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. Ilupamuga: n-yronbpHas nupamuja, NpaBuibHas U yceueHHas
nupamuabl. CBoiicTBa pebep U OOKOBBIX TpaHeld MPAaBUIBHON NUPAMUJIBIL.
IIpaBriibHBIE MHOTOTPAaHHMKH: IpaBWIbHAsA IpU3Ma W IIpaBWIbHAsA IUPaMUIA,
IpaBUJIbHAs TPEyroJibHas MUpaMUa U MPABUIbHBIA TeTpa’ap, Kyo. [IpeacraBnenue
O MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCASP.

Boluucienue 371eMEHTOB MHOTOTPaHHUKOB: peOpa, [uaroHany, yrisl. [1nomans
OOKOBOW TMOBEPXHOCTM MW TIOJHOM TOBEPXHOCTH MPSIMOW MPHU3MbI, IUIONIA/b
OCHOBAaHUI,

TeopeMa O OOKOBOW TIOBEPXHOCTH TMpsiMOM mpusmbl. [lmomans OGOKOBOIA
MOBEPXHOCTH W TIOBEPXHOCTU TMPABWIBHONH MNHUPAMHIBI, TEOpeMa O IIIOMAN
YCEUECHHOM ITUPAMUBI.

CI/IMMCTpI/IH B IIPOCTPAHCTBC. DeMEHTHI CUMMCTPHHA IIpaBHUJIBHBIX
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MHOT'OI'PaHHHKOB. CI/IMMeTpI/IH B IPAaBHIIBHOM MHOTOI'PAHHUKE: CHUMMCTPUA
napajuicjicnuneaa, CHUMMETPHUA IMPAaBUIIbHBIX IIPpU3M, CHMMCTpPUS HpaBHHLHOﬁ
InmupamMuJabl.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJEBOI'O BEKTODA,
BEKTOPbI KOJUIMHEAPHBIE, COHANPABICHHBIE M MPOTUBOIIOJIONKHO HaIpaBICHHbIE
BEKTOpBl. PaBeHCTBO BEKTOpOB. JIEHCTBHSA C BEKTOPAMM: CJIOKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha uncio. CBoMcTBA
ClIOXKeHUs1 BekTOopoB. C(BolicTBAa YMHOXEHHs BeKkTopa Ha 4ucio. [lonsarne
KOMILIaHapHbIe BEKTOphl. [IpuM3HAK KOMIITaHAPHOCTH TpeX BEKTOpoB. lIpasuio
napauienenunena. Teopema O pasioKEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTOopaM. [IpsMoyronpHas cuctema KOOpAMHAT B HpocTpaHcTBe. KoopauHaTsl
BekTOpa. CBs3b MEXKIAy KOOPJAUHATAMH BEKTOPA U KOOPJAUHATAMU TOUYEK. YTOJ MEXKITY
BeKTOpaMu. CKaJsIpHOE IPOU3BEACHUE BEKTOPOB.

11 kiacce
TeJia BpanieHus

[lonsiTHSA: UMIMHApPUYECKAass TOBEPXHOCTh, KOHUYECKAas TIOBEPXHOCTbD,
chepudeckasi MIOBEpXHOCTh, 00pa3yroIIre moBepXHOCcTel. Tena BpaleHus: uInHIp,
KOHYC, YCEYEHHBIH KOHYyC, cdepa, map. BzaumHoe pacmnonoxkenue cdepbl u
IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00pakeHune Ten BpalleHUs Ha
miockocTu. PazpepTka nuivHapa u konyca. Cummetpust chepsl U mapa.

O6beM. OcHoBHBIE CBOIicTBa 00BeMOB Tel. Teopema 00 oObeme
MPSIMOYTOJILHOTO Tapajuiefienunena M ciuenctsus u3 Hee. OO0ObeM MpsiMoll |
HAKJIOHHOW TIPU3MBI, MWJIMHJpA, MUPaMUIsl 1 KoHyca. O0BEM Imapa M IapoBOTO
CErMEHTa.

KoMmOuHanuu Tenm BpamieHuss W MHOTOrpaHHHMKOB. [Ipu3ma, BmmcaHHas B
UUJIMHAP, ONMCaHHas okoJio uuiuHapa. Ilepeceuenue cdepol U mapa ¢ IIOCKOCTbIO.
Kacanue mapa u chepsl mnockocTsio. [loHsITHE MHOTOTpaHHUKA, OITUCAHHOTO OKOJIO
cdepsl, chepsl, BONCAHHOW B MHOTOTPAaHHUK MJTH TEJIO BPAIIICHHMS.

[Inomans MOBEPXHOCTH WWIMHIPA, KOHYCA, IJIOMAAb c(hephl U €€ 4YacTeu.
[Tonobne B mnpoctpancTBe. OTHOImIEHHE OOBEMOB, ILIONIAJCH ITOBEPXHOCTEH
nono0HbIX puryp. IlpeobpazoBanue noaodusi, romorerus. PemieHue 3agad Ha
IJIOCKOCTH C MCHOJIb30BAHHEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnit MHOTOTPAHHUKOB W TEJI BPAIICHHS: CEYCHUS ITUIMHAPA
(mapamienbHO ¥ TMEPHEHAMKYJISIPHO OCH), CEYeHUs KoHyca (mapajuienbHoe
OCHOBAHMIO W TMPOXOJSINEe Yepe3 BEPIINHY), CEUCHHS IIapa, METOJbI MOCTPOCHHUS
CEUYECHMI: METOJ CIEJ0B, METOJl BHYTPEHHEIO MPOEKTUPOBAHMS, METOJ MepeHoca
CEKYILIEH TNTIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B nmpocTpanctBe. Onepanuu Hajl BEKTOpamMu. BeKTopHOoe YMHOXEHUE
BekTOpoB. (CBOICTBA BEKTOPHOrO yMHOXeHHUdA. IIpsimoyronpHas cucrtema
KOOpJIMHAT BIpocTpaHcTBe. KoopauHatel BekTopa. PasznoxxeHue BekTopa no 6asucy.
KoopirHaTHO-BEKTOPHBIN METO MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

JIBM2KeHHS B POCTPAHCTBE

JIBuxenusi mpoctpancTBa. OtoOpakeHus. JIBUXKEHUST M PaBEHCTBO GUTYD.
OOmme cBoiicTBa JBWKEHUW. Buabl JBWKEHHI: TapajuleNIbHbIA IEPEHOC,
LEHTpaJbHAsl CHMMETPHS, 3€pPKAJbHAS CUMMETpHUsA, HOBOPOT BOKPYT IPSAMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

Mopnyne «Bepoamuocms u cmamucmuxay

10 kaace

I'pad, cBs3ublii rpad, nyTy B rpade: nukibl U nenu. CteneHsb (BaJIeHTHOCTD)
BepiuHbL. ['padbl Ha miockocTu. JlepeBbs.

CnyyaiiHple 3KCHEPUMEHTHI (ONBITHI) M CiIydalHble COOBITHS. DJeMEHTapHbIE
coObITUsl (MCXOAbl). BepoATHOCTH cliydailHOTO CcOOBITHS. BAM30CTh 4YacTOTHI U
BEpOATHOCTU cOOBbITUH. CilyyaliHble ONBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTaPHBIMU
COOBITUSMH.

Omnepanuu HaJ COOBITUSAMU: IEpecedeHre, 0O0bEAUHEHUE, TPOTUBOIOIOKHBIE
coObITus. Juarpammel Ditiepa. @opMyiia CI0KEHHSI BEPOSITHOCTEH.

YcnoBHass BEpPOSATHOCTb. YMHOXKEHUE BEPOSITHOCTEH. JlepeBo ciydailHOTO
skcriepumenTa. @opmynna nmonHou BepossTHOCTH. Dopmyna baiieca. HezaBucumelie
COOBITHSI.

bunapHbIil ciiydailHbld ONBIT (MCIBITAaHUE), ycIeX W Heyaada. He3aBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAHUW 0 mepBoro ycnexa. IlepecraHoBku
n ¢akropuan. Yucino coueranuit. TpeyronpHuk Ilackams. ®opmyna OuHOMAa
HproToHna.

Cepust He3aBUCUMBIX UcnbITaHui bepHymnu. CiayyaliHblil BBIOOp U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuvaitnas  BenmunHa.  Pacnpenenenne  BepostHOocTed.  Jmarpamma
pacnpeaenenus. Onepanuu Haj CIy4alHbIMU BeIMYMHAMU. buHapHas ciiyyaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMMAJIBHOE.

CoBMeCTHOE pacrpelesieHue JByX CIlOydailHbIXx BenuuuH. He3aBucumeblie
ClIy4ailHbl€ BEJINYUHBI.

MaremaTuyeckoe OXUJAHUE CIy4allHOM  BEIWYMHBI  (pacrpeeseHus).
[Ipumepbl NpUMEHEHUS MaTeMaTHYECKOro OXHUAaHUs (CTpaxOBaHHE, JIOTEpes).
Marematnueckoe OXKHMJIaHWE€ OWHApHOW CllydalHOW BeJlWYuHBI. Maremaruueckoe
O0KUJAHHE CYMMBbI  CIy4YaWHBIX  BEJIMYMH. MaTeMaTU4ecKoe  OKHUIAHUE
r€OMETPUYECKOT0 1 OMHOMHUAIBHOTO PaCIpeIeICHHI.
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Hucnepcust v cTaHAAPTHOE OTKIIOHEHUE CITy4YallHOW BETMYUHBI (pacipeaesieHust).
Hucniepcust OMHApHOW  CIydallHOM  BeIMYMHBI. MaTeMaTUuecKoe  OXKUJIaHHE
POU3BEACHUS U JUCIIEPCUS CYMMBbl HE3aBHCUMBIX CIy4dalHbIX BeIW4HMH. [{ucnepcus
U CTaHJAPTHOE OTKJIOHEHHE OMHOMMAIIBHOTO pacnpeneneHus. [lucnepcus u
CTaHJAPTHOE OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEAECTICHUS.

11 kiaacce

HepasenctBo UebpiméBa. Teopema YeOwnméBa. Teopema bepuymnu. 3akon
Oonpmx  yucen.  BeiOopouHslii  MeTon — uccienoBaHuil.  Bribopounbie
XapakTepucTUKU. OLEeHUBaHUE BEPOATHOCTH COOBITHUS MO BBIOOPOUYHBIM JAHHBIM.
IIpoBepka NpOCTEUIINX TUITOTE3 € IIOMOIIBIO U3YYEHHBIX PACTIPEICIICHNN.

HenpeppiBuble ciiydaiinple BenuuuHbl. [Ipumeppl. @PyHKIMS IUIOTHOCTH
BEPOSITHOCTHU pacIpesiesieHns. PaBHOMEPHOE paclpeielIeHne U €ro CBOMCTBA. 3aauH,
MPUBOJAIIAE K IIOKA3aTEIbHOMY pACHOPEACIICHUIO. 3aJayd, NPUBOIALIIME K
HOPMAJIbHOMY pacrpezesneHno. @yHKIUS ITIOTHOCTH BEPOSITHOCTH MOKAa3aTEIbHOTO
pacnpeneneHus, GQyHKUUSA MJIOTHOCTU BEPOATHOCTU HOPMAJIBHOTO PaCHpenesCHUs.
@yHKIUS TIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUS.

ITocoenoBaTelbHOCTE  OJMHOYHBIX  HE3aBHCHUMBIX  COOBITHMH.  3ajaum,
MpUBOIAIINE K pacnpenenenuro [lyaccona.

KoBapuanus AByx citydaidHbIX BennurH. KosdpuimeHT nmHeitHoi Koppensiuuu.
CoBMecTHBIE HAOIIOACHUS IBYX BEIHMUMH. BEIOOPOUHBIN KO3 PHUIIMEHT KOPPEALIUU.
Paznuumne Mexny TMHEMHOW CBSI3bI0 U IPUYMHHO-CIIEACTBEHHOMU CBA3BIO. JIMHENHAsA
perpeccus, METOl HAMMEHBIINX KBaJAPATOB.

OBIIEE PACIIPEAEJIEHUE YACOB MEX/Y MOIVYJISIMUA (ITO TOJAM
OBYUEHUS) nyist connanbHO-35KOHOMUYECKOTO MPOQHUIIS

10 kmacc
Moaynb KonmuecTBo wacoB
Anrebpa ¥ Hauala MaTEeMaTHYECKOr0 aHAJIN3a 136
['eomerpus 68
BeposiITHOCTB M CTaTUCTHKA 34
Hroro 238
11 kmacc
Monaynb KonngectBo yacoB
AnreOpa 1 Havaja MaTeMaTHISCKOTo aHaJIM3a 136
["'eomeTpus 68
BeposTHOCTB M cTaTUCTHKA 34
Hroro 238

TEMATHUYECKOE IINTAHUPOBAHHUE
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ConuajbHO-3KOHOMUYECKHUIA MPOPHIb

Ne KoaunuecTBo
n/n Tema 4acoB
10 k1ace
IKypc: AJjre6pa u Hayajia MaTeMaTHYeCKOI0 aHAJIH3a 136
MHOKECTBO IEHCTBUTENIBHBIX YHCET. MHOTOUJIEHBI.
ParmonanbHble ypaBHEHHS 1 HEPAaBEHCTBA.
1. [Cucrembl TMHENHBIX YPaBHEHUN 24
2. [@ynxiun v rpaduku. CreneHHas QyHKIHS. 12
3. |Apudmernueckuii kopeHb N-oii creneHu. VppannoHaibHble YpaBHEHUS 15
4, [MokazarenbHas GyHkius. [TokasaTenbHbIe ypaBHEHUS 10
5. Vlorapudmuueckas pynkuus. Jlorapudmuyeckre ypaBHEHHUs 18
6. [[puroHomerpuyeckue BbIpaKEHUS U YPAaBHEHUSI. 22
7. [[locnenoBaTenbHOCTH U IPOTPECCUU 10
8. [[IpousBogHasl. 20
| 9. [[loBTOpeHue Kypca anredpsl U Hayall MaTeMaTHYECKOTO aHaIU3a. 5
IKype: I'eomeTpus 68
1. BBenenue B CTepeOMETPHIO. 12
2. |BzammHoOe pacronoxeHne MNpsiMbIX B IPOCTPAHCTBE 4
| 3. |[[TapannenbHOCTH NPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE. 8
4. l[lepneHIUKYISIPHOCTD NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE. 18
' 5. Y1l U paccTosiHHE 12
6. [MHuororpanHuKy. 9
7. |[[loBTOpeHue U cuctemarusaiys yaeOHOro Marepuaia. S)
[Kypc: Teopusi BepOITHOCTH M CTATHCTHKA 34
1. Pnements Teopun rpados 3
CityqaifHbI€ OIIBITHI, CITyYaifHbIE COOBITHSI U BEPOATHOCTH
2. (coObITHi 3
Onepanyy HajJ MHOXKECTBAMU U cOOBITUSIMU. CII0KEHNE U YMHOKEHHE
3. [BeposTHOCTEH. Y ciloBHAsE BeposiTHOCTh. HezaBucumbie coObITHS 5
4. [DneMeHThl KOMOMHATOPUKH 4
Cepun nocienoBarenbHbIX UcnbiTanuil. Vcnbsitanus beprym.
5. [CiyualiHblii BBIOOp U3 KOHEUHOM COBOKYITHOCTH B
6. [CiyuyaiiHble BETMYUHBI U pacIpeIeIeHUs 14
[MToro 3a 10 kiaacc 272
11 knace
[Kype: AJire6pa u Hauaja MaTeMaTHYeCKOro aHAJIN3a 136
1. [UccnenoBanue GyHKIMI € TOMOIIBIO POU3BOIHOM 22
2. | IlepBooOpa3Has 1 uHTErpa 12
["pacduku TpUroHOMETpUYECKUX (DYHKIIUH.
3. [Tpuronomerpuyeckue HepaBEHCTBA 14
4. | UppanmoHnaipHble, TOKa3aTeabHbIE U JIOrapu(pMUyecKrie HepaBEeHCTBA 24
5. | KoMmuiekcHble unciia 10
6. | HarypanbHble u 11ebIe uncia 10
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CrcTeMBbl palOHAJIbHBIX, UPPAlTUOHAIIBHBIX MOKA3aTCIIbHBIX

7. | u norapuMUIECKUX YpaBHCHHM 12
8. Bamaum c mapamerpamu 16
9. [[loBTOpeHue Kypca anreOpbl M HaYaJl MAaTEMaTHYECKOTO aHAJIN3a. 16
Kypc: I'eomerpust 68
1. | AHaIMTHYECKUE TEOMETPUs 10
2. | I[ToBropenue reomerpun 10 kacca 8
3. | O6bpeM MHOTOTpaHHHKA 10
4. | Tena Bpamenus 12
5. | [Inomaay moBEpXHOCTH U 00BEMBI KPYTJIBIX TEI 4
6. | BekTopsl B mpocTpaHCTBE 10
7. | ABmxenus 5)
3aKIOYNTEIbHOE  TIOBTOPEHHE TpPH  MOJITOTOBKE K  HMTOTOBOM
8. | arrecranuu 9
Kypc: Teopusi BepoSITHOCTH W CTATHCTHKA 34
1. |3akon OonplIux yrcen 5
2. | DneMeHTH MaTeMAaTHYECKON CTaTUCTUKH 6
HenpepbiBHBIC CiTy4aliHbIC BEIMYHHBI (paclpeieieHus),
3 [IOKa3aTenbHOE W HOPMATBHOE PACHIPECIICHHSI 4
4 | Pacnpenenenue [lyaccona 2
5 | CBs3b MEXIy CITydallHBIMU BEITMUYUHAMU 6
6 O00011IeHNE U CUCTEMATU3ALIAA 3HAHUI 11
Hroro 3a 11 kaace 272

OBUIEE PACITPEAEJIEHUE UACOB MEXIY MOAVJIAMU (ITO 'OJAM
OBYYEHUMSA) nnst TexHonornyeckoro npoduiist

10 kmacc
Monaynb KonngecTBo yacoB
AnreOpa 1 Havaja MaTeMaTHICCKOTO aHaJIM3a 136
['eomerpus 102
BeposiTHOCTB M cTaTUCTHKA 34
Hroro 272
11 knacc
Mopyns KonnyecTBo yacos
Anrebpa ¥ Hauala MaTEeMaTHYECKOro aHAJIN3a 136
['eomerpus 102
BeposTHOCTB M cTaTUCTHKA 34
Hroro 272

TEMATHYECKOE IINTAHUPOBAHUE

TexHosoruyecknu npopuin
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Ne KoanuecTBo
n/n Tema 4acosB
10 k1acc
IKype: Ajire6pa u Hayaja MaTeMaTHYeCKOro aHAJIU3a 136
MHOXKECTBO JENCTBUTENBHBIX YACE1. MHOIrO4JIEHBI.
PanyionanbHble ypaBHEHHS U HEPAaBEHCTBA.
1. |CucTtembl TMHEHHBIX YPaBHCHHM 24
2. (Dysxiun u rpadukn. CrenenHas QyHKIHUS. 12
3. |Apudmerndeckuii KopeHb N-0ii creneHu. MppanponanbHble ypaBHEHUS 15
4. [[lokazarenpHas ¢pynkuus. [lokasarenbHble ypaBHEHUS 10
5. Plorapudmuueckas pyaxims. Jlorapupmuueckre ypaBHEHHS 18
6. [IpuronomerpuyecKre BHIPAKECHUS M YPABHEHHSL. 22
7. [[TocnemnoBaTeaIbHOCTH M IPOTPECCUN 10
8. [[IponsBogHasl. 20
| 9. [[loBropenme Kypca anreOpbl 1 HauyaJl MaTEMaTHYECKOT0 aHAIN3A. S)
Kypc: I'eomeTpus 102
1. [BBenenue B crepeoMeTpuio. 23
2. [BzammHOE pacnonokeHne NpsIMBbIX B IPOCTPAHCTBE 6
| 3. [[lapannenbHOCTh NPSAMBIX U INIOCKOCTEH B TPOCTPAHCTBE. 8
4. [[lepneHIUKYISIPHOCTD NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE. 25
' 5. |Yrusl u paccTosiHuE 16
8. [MHororpaHHUKH. 7
9. [BexTopsl B mpocTpaHCTBE 12
10.[[ToBTOpEeHKE M CHCTEMAaTH3AIHsI YIeOHOTO MaTepuraia. B
[Kypc: Teopusi BepoITHOCTH M CTATHCTHKA 34
1. Pnements Teopun rpados 3
CitydaifHbIe OMBITHI, CITydaifHbIE COOBITHS U BEPOSTHOCTH
2. |coObITHi 3
Oniepary HaJt MHOXKeCTBaMU M cOOBITUAMU. CII0)KE€HHE U YMHOXKEHUE
3. BeposiTHOCTEH. Y ciioBHAs BeposiTHOCTh. HezaBucumMble coObITHS 5
4. [DneMeHThl KOMOMHATOPUKH 4
Cepuu nocnenoBatenbHbIX UcnbiTaHu. VcnibiTanus beprymnu.
5. |CiryuaiiHblii BBIOOP N3 KOHEYHOM COBOKYIMHOCTH B
6. [CiyuaiiHble BETUYMHBI U pacIpeesIeHUs 14
MToro 3a 10 ki1acc 272
11 knace
[Kypc: Anre6pa u Hayaja MaTeMaTHYeCKOI0 aHAJIM3a 136
1. [UccnenoBanue GyHKIMI ¢ TOMOLIBIO TPOU3BOIHOM 22
2. |IlepBooOpa3Has 1 UHTErpaj 12
["padmKu TPUTOHOMETPUUYECKUX (DYHKLIMI.
3. [[puroHoMerpuyeckre HepaBEeHCTBA 14
4. | UppanmoHayibHbIE, TOKAa3aTENbHBIC U Jorapu(PMHUEeCKre HEPAaBEeHCTBA 24
5. | KoMmuiekcHble urciia 10
6. | HatypanbHble U esble yucna 10
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CrcTeMBI palliOHAJIBHBIX, HPppAalHOHAJIBHBIX ITOKA3aTCJIbHBIX

7. | n norapudmuueckux ypaBHeHHMA 12
8. Pagauu ¢ mapamerpamu 16
9. [[loBTOpeHUE Kypca anreOpbl M HAYaJl MaTEMaTHYECKOTO aHaJIK3a. 16
Kypc: I'eomerpusi 102
1. | AHanuTnueckue reoMeTpust 15
2. | IToBropenne reomerpun 10 kmacca 15
3. | OOGBeM MHOTOTpaHHHKA 17
4. | Tena Bpaimenus 24
5. | ITnomaay moBEpXHOCTH U 00BEMBI KPYTJIIbIX TEI 9
6. | /IBmxeHus 5
3aKIIOYUTEIPHOE  MOBTOPEHUE TIPU  IMOATOTOBKE K  WUTOTOBOM
7. |arrecranuu 17
Kypc: Teopusi BepoSITHOCTH U CTATHCTHKA 34
1. |3axon OonpIIMX YKCET 5
2. | D1eMeHThl MaTeMaTUYeCKOM CTaTHCTUKU 6
HenpepbIBHBIC CTy4YaiiHbIe BETHYUHBI (pacpeesieHus),
3 [HOKa3aTenbHOE U HOPMAIbHOE pacHpeeICHUs 4
4 | Pacnpenenenue [lyaccona 2
5 | CBs3b Mexay ciyyallHbIMU BEIMYUMHAMU 6
6 O060011eHIE ¥ CUCTEMaTH3aIHsI 3HAHUN 11
Hroro 3a 11 kaace 2172

IHPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHHUS OCHOBHOH OBPA3OBATEJBHON
HNPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Ko

I OILe 2EMOTo IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
poBep OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeAHEro 001ero 00pa3zoBaHus

TpedoBaHuUs

Bnagenue merogamu A0Ka3aTeNbCTB, AITOPUTMAMU PELISHMS 33a]a4; YMEHUE
dopMynupoBaTh M ONEPUPOBATH TOHATHUAMHU: ONpEAEICHHE, aKCHOMa,
TEeopeMa, CJIEJICTBHE, CBOWCTBO, NPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIBHBIC
(GOopMyNIHPOBKH; NPUMEHATh MX; yMEHUHE (OpMyTupoBaTh OOpaTHOE U
IPOTUBONOJIOKHOE YTBEP)KIEHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
UCIIOJB30BaTh  METOJ,  MAaTeMaTU4ecKOW  HHIYKIIWH; IIPOBOJIUTH
JI0Ka3aTeNbHbIE PACCYKICHUS MPU PELICHUH 3a/1ay, OLEHUBATh JIOTHYECKYIO
IIPABWJIBHOCTh PACCYXICHUI; yMEHHE ONIEPUPOBATH MOHITHIMM: MHOXKECTBO,
MOJIMHOXKECTBO, ONEpallMd HaJ MHOXXECTBAaMHU; YyMEHHE HCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapar AJIs ONHUCAHUS PEaJIbHBIX IIPOLECCOB U
SBJICHUH U TIPU PELICHUH 3324, B TOM YHUCIIE U3 IPYTUX y4E€OHBIX IPEIMETOB;
yYMEHHUE ONEepUpOBATh MOHATUAMU: Ipad, CBA3HBIN rpad, nepeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHHME 3aJaBaTb W ONHUCHIBaTh TIpadbl pazTUUHBIMHU
croco0amu; UCIOJIb30BaTh Ipadbl IPU PELISHUH 3a/1a4

YMenue onepupoBaTh NOHATHUSIMU: HATYpPAJIbHOE YHCIIO, LENOE YHUCIO,
2 CTEMEHb C LEJbIM IMOKa3aTelieM, KOPEHb HATYpajJbHOW CTENEHU, CTENEHb C
palMOHAIIBHBIM TIOKA3aTEJIEM, CTENEHb C JIEWCTBUTEIIBHBIM IIOKA3aTEIIEM,
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norapudm gucia, CHHYC, KOCUHYC U TAaHT€HC IPOU3BOJIBHOTO YUCIIA, OCTATOK
0 MOJYJII0, PAIlMOHAIBHOE YHCIIO0, WPPAIMOHAIBLHOE YHCI0, MHOXKECTBA
HATypaJbHBIX, LEIbIX, PAMOHAIbHBIX, IEHCTBUTEIBHBIX YHCEI, YMEHUE
HCIIOJIB30BaTh MPHU3HAKH JIETUMOCTH, HAWUMCHBIIMK OOIMMA JENUTENb U
HauMeEHbIIee oO0IIee KpaTHoe, anropuTM EBKiMga mpu pelieHuH 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU TMO3UITMOHHBIMH CUCTEMaMHU CUYHMCIICHUS; YMEHHUE
BBHITIOJHATh BBIYMCIICHUE 3HAYCHWA M TIPEOOpa3OBaHUS BBIPAKEHUH CO
CTENEHAMH U JorapudmMamu, TpeoOpa3oBaHusi JPOOHO-PAIMOHATBHBIX
BBIPDAKEHHUM; yMEHHE ONEpUpPOBATh IMOHATUAMU: TOCIEIOBATEIHHOCTD,
apudMeTHYecKasl MPOrpeccHs, TeOMETpUYECKass MPOrpeccHs, OCCKOHEYHO
yObIBaromas reoMeTpuyecKas Mporpeccusi; yMEHUE 3a/1aBaTh
MOCJICIOBATEILHOCTH, B TOM YHCIIE C IMOMOIINBI PEKYPPEHTHBIX (HOPMYIT;
YMEHHUE OIEepUpOBaTh TMOHATHUSAMHU: KOMIUIEKCHOE YHCIO, COMNPSHKEHHBIC
KOMILUIEKCHBIC YHCIa, MOAYJIb M apryMEHT KOMIUIEKCHOrO 4Yucia, ¢opma
3allUCU KOMIUIEKCHBIX 4HCeNl (FeOMETpUYECKas, TPUTOHOMETpUYECKas W
anrebpanyeckas); yMETb MPOHU3BOAUTH apu(MeTUUYECKue JEeHUCTBUSA C
KOMIUIEKCHBIMM ~ YHCJIAMH;  NPUBOJUTH  HPUMEPHl  HCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJI; ONEPUPOBaTh MOHATUAMHU: MaTpuia 2X2 u 3X3,
ONPEICTUTEh MATPUIIBI, TEOMETPUUYECKUN CMBICI ONPEACTIUTENS

YMeHHe OnepupoBaTh IMOHATUSAMHU: pPAlUUOHAIBHBIC, HWPPALMOHAIbHBIC,
MOKa3aTelbHbIe, CTENEHHbIe, Jorapumuueckue, TPUTOHOMETPUUYECKUE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIEpUPOBATH IOHATHIMMU:
TOXKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUe, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YpaBHEHUHN U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUI, HEPABEHCTB
Y CUCTEM; YMEHHE peliaTh YpPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3JIMYHBIX NPUEMOB; pEIIATh YpPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
[apaMeTpOM; IPUMEHSATh YPABHEHUSL, HEPABEHCTBA, X CUCTEMBI JIJIS1 PELLECHUS
MaTeMaTHYECKUX 3a7ad W 3a/1a4 U3 Pa3IMyHbIX 00JIaCTeH HAYKU U pealbHOU
JKU3HU

YMeHue omnepupoBaTh MHOHATHAMM:  (QYHKIMS, YETHOCTh (YHKLHUH,
NePUOANYHOCTh (DYHKIMH, OrPAaHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTh
GyHKLIMH, 3KCTpeMyM (YHKIUHM, HauOosblllee M HaUMEHblIee 3HAaYEeHUs
(GYHKIIMM Ha MPOMEXKYTKE, HelpepbiBHas (YyHKLHUS, aCUMITOTHI Tpaduka
¢byHKUMu, mepBas M BTOpas NpoM3BOJAHAs (YHKIMH, T€OMETPUYECKUH U
¢u3znyeckuil  CMBICA  NPOU3BOAHOM, IEpBOOOpa3Has, ONpeneIEHHbIN
UHTETpajl; yMEHHE HaXOJUTh AaCHUMITOTHI rpaduka (QYHKLUUH; YMEHHE
BBIUHCIISTh MIPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YaCTHOTO U KOMITO3ULIUU
(GyHKLUH, HAXOAUTh YpaBHEHUE KacaTeslbHOW K rpaduky QyHKIMM;, yMEHUE
HaXOJWUTh MPOU3BOJAHBIE 3JIEMEHTApHbIX (DYHKUMN; yMEHHE HCIOJIb30BaTh
IOPOM3BOJHYIO Ul HCCIENOBaHUS (QYHKUMH, HAXOIUTh HaWOONbIIME U
HAaUMEHbBIINE 3HA4YeHUA (QYHKIUM;, CTpOUTh TIpadUKH MHOTOUYJIEHOB C
UCIIOJBb30BAaHUEM  almapaTa MaTeMAaTUYECKOTO  aHalu3a; I[PUMEHATh
MIPOU3BOHYIO JUIsl HAXOXKICHUS HAWTYYIIIEero PeIIeHUs B IPUKIAIHBIX, B TOM
YUCI€ COLMAIBHO-KOHOMHYECKUX U (PHU3MUECKMX 3ajjayax; HaXOIUTh
wiomanad u o0bEMBI (UTYp C MOMOIIBIO MHTETpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOT0 MOJEIMPOBAaHUS € TMOMOUIbI0  TudepeHIInaTbHbIX
ypaBHEHUU

YMeHue onepupoBaTh MOHATUSAMU: Tpapuk (yHKIMH, oOpaTHas (QyHKIUS,
KOMIO3UIMS (QYHKUMHA, JHUHEeWHas QYHKIUS, KBaapaTuuHas (QyHKIUS,
pauvoHanmbHas (YHKUMSA, CTENeHHas (YHKUUS, TPUTOHOMETPUUYECKHE
¢byHKIIMM, OOpaTHbIE TpPUTOHOMETpHUYeckue (YHKIUHU, TOKa3aTeslbHas U
jgorapupmuueckas (QyHKIHMU; YMEHHE CTPOUTh TpadUKU H3YUYEHHBIX
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(GyHKLUH, BBINONHATH MpeoOpa3oBaHus TpapuKoB (YHKIMNA, UCIOIB30BATh
rpaduKu Ui U3y4eHUs MPOLECCOB U 3aBUCUMOCTEH, MPU PELICHUN 3a1a4 U3
Ipyrux y4eOHBIX TPEAMETOB M 337a4 M3 PEaJbHOM KHU3HH, BBIPAXKATh
(dopMynaMu 3aBUCUMOCTH MEXy BEJIMYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn (YHKIMA JUIs pelIeHWs YpaBHEHHWH, HEPaBEHCTB M 3a4ad C
napameTrpamMy; Hu300pakaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA
pELIEHNUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue peraTh TEKCTOBBIE 3a/1a4H Pa3HbIX TUIIOB (B TOM YHCJIE HA IPOLIEHTHI,
JIOJIM U YacTH, Ha JBMO)KEHHUE, paboTy, CTOUMOCTh TOBapOB U yCIYT, HAJIOTH,
3aJaud U3 OOJIACTH YNPABJICHUS JMYHBIMH M CEMEWHBIMU (DPUHAHCAMH),
COCTaBIIATh BBIPAKEHUS, YDABHEHM I, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHIO
3aJja4uM, UCCIIEA0BaTh IOJIyYCHHOE PEIIeHHE 1 OLIEHUBATh IIPAaBIONOA00HOCTD
pe3yJIbTaTOB; YMEHHE MOJEIMPOBaTh pEalbHbIE CUTyallud Ha S3bIKE
MaTEMaTUKH; COCTaBJIATh BBIPAXKEHMS, YPAaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI 10 YCJIOBMIO 3a/layd, HCCIENOBaThb IIOCTPOCHHBIE MOJCIU C
UCTIOJIB30BAaHUEM ammapara aireOpbl, HHTEPIPETHPOBATH IOyYCHHBIH
pe3yabTaT

YMeHue omnepupoBaTh MOHSATUSIMU: cpelHee apudMeTH4ecKoe, MeAHaHa,
HauOoJblllee M HAaWMEHbIIEE 3HAYEHUS, pa3Max, JUCIEpPCHUs, CTaHJApTHOE
OTKJIOHEHHE 4YHCIIOBOTO Habopa; yMEHHUE W3BJIEeKaTh, WHTEPIPETHPOBATH
UHPOPMALIKIO, TIPEICTABICHHYI0 B Ta0JMIaxX, Ha AMarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEAIbHBIX IMPOLIECCOB M SIBJICHUM; MPEICTaBIAThH
UHPOpPMALIMIO C TOMOUIbI0  TaOJMMII ¥  JAWarpamMM; HCCJIeIOBaTh
CTaTHCTUYECKHUE JaHHbBIE, B TOM YHCJIE C TPUMEHEHUEM rpapuuecKux MeTo10B
Y DJIEKTPOHHBIX CPEJICTB; TPapUUECKH UCCIIETIOBATh COBMECTHBIE HAOIIOJCHHS
C IOMOILBIO IMarpaMM PacCerBaHUs U JUHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHIMU: CIyYalHbIM ONBIT U CilydaiiHOe COOBITHE,
BEPOATHOCTb CIIY4alHOTO COOBITUSI; YMEHHE BBIYUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM I'paUECKUX METO/I0B; IPUMEHATH (POPMYJIbI CIOKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, (opMyly TOJHOM BEpOSTHOCTH, (opmymIy
bepuyniau, komOuHaTopHbIe (PAKTHI U (OPMYIIBI, OLIEHUBATh BEPOSTHOCTU
peaIbHBIX COOBITUI; YMEHUE ONIEpPUPOBATH OHATUSAMU: ClTydaiiHasi BETUYHHA,
pacipeneieHue BEPOSATHOCTEH, MaTEMaTUYECKOE OXXKHMIAHWE, NUCIIEpCUs U
CTaH/IapTHOE OTKJIOHEHHE CIIy4aliHOM BEJIMYUHBI, PYHKIIMH pacrlpeesieHus 1
IUIOTHOCTH PABHOMEPHOTO, MIOKA3aTEILHOTO K HOPMAJIBHOIO PACIIPENEICHNM;
YMEHUE HUCIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACIPEIACICHUN MU PELICHUs
3a/la4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OONBIIMX YHUCEN, METO/bI
BBIOOPOYHBIX MCCJIEOBAHUMN; YMEHHE NPUBOJUTH HPUMEPHI TMPOSBICHUS
3aKOHA OOJIBIIMX YMCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBIICHUSX; YMEHUE
OIEPUPOBATh IOHATUSAMU: COUYETAHUE, IEPECTAHOBKA, YHUCIO COYETaHUU,
YHCIIO MEPECTAaHOBOK; OMHOM HbI0TOHA; yMEHME MPUMEHITh KOMOMHATOPHbBIE
GbakThl M paccyXIeHHs JUIsl pelleHus 3a4ad; OLEHMBATh BEPOSTHOCTU
peaibHbIX ~ COOBITHMI;  COCTAaBIATH  BEPOSITHOCTHYIO  MOJAENb U
UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yIbTaT

YMeHue olepupoBaTh MOHATUAMMU: TOUKA, IIPsIMasi, IJIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, Jy4, BEIWYHMHA YIVIA, IUIOCKMM Yroj, JBYTPaHHBIA yroi,
TPEXTPAHHBIM  Yroj, CKpELIMBAKOIIKUECS MpsAMbIE, MapaJUICIbHOCTh U
NEPNCHAUKYIAPHOCTh NPAMBIX U HJ'IOCKOCTGIZ, Yroja MEXAy npsAMbIMH, YIoOJl
MEXIY MPSAMON U IIOCKOCTBIO, YIOJI MEXAY IIOCKOCTSMH, PACCTOSTHUE OT
TOYKH 10 IJIIOCKOCTH, PAaCCTOAHUE MCKAY MNPAMBIMH, PACCTOAHUEC MCKIY
IUIOCKOCTSIMU; YMEHHE UCII0JIb30BaTh MPH PEILICHUH 3ajay H3y4eHHbIEe (DaKThI
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U TEOpeMbl IUIAHUMETPHUM; YMEHHE OIICHHBAaTh pPa3Mepbl OOBEKTOB
OKPYJKAaIOILIEr0 MHUpA; CTPOUTh MATEMAaTUYECKHE MOJEIU C IOMOILBIO
F€OMETPUYECKUX TOHATHMM W BEJIWYUH, PEIIATh CBA3aHHbIE C HUMH
[IPAKTUYECKUE 3a0a4U

YMeHue onepupoBaTh MOHSATHUSAMU: IUIOMIAAL (GUTYPBI, O00BEM (QUIYpHI,
MHOTOTPAHHHUK, IMPABUIBHBII MHOTOTPAaHHUK, CEYCHHE MHOTOTPaHHHKA, KYO,
napajuiesienunes, npusMa, nupamuaa, Gurypa U HOBEPXHOCTh BpPALICHUS,
WIMHAP, KOHYC, map, cdepa, miomags cepbl, IIOManb MOBEPXHOCTH
NUPaMUJIbI, MPU3MBI, KOHYyCa, UWIMHApPA, 00bEM KyOa, MPSMOYrOJIbLHOTO
napajuliesenuneia, NMpaMuabl, IPU3Mbl, HWIMHPA, KOHYCAa, 1apa, pa3BEpTKa
MOBEPXHOCTH, CEYEHMs] KOHyca M UWIMHJIpa, NapaiebHble OCH WU
OCHOBAHHIO, CEYEHHE IIapa, IMJIOCKOCTb, Kacarouiascs chepbl, MUIMHAPA,
KOHyCa; yMEHHE CTPOUTh CEYEHHE MHOTOTpaHHHKa, H300paXkaTh
MHOTOTPaHHHUKHU, (PUTYphI W TOBEPXHOCTH BpAICHUs, WX CEUCHUS, B TOM
YyHClie C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE IMPHUMEHSTh CBOWCTBA
TeOMETPUYECKUX (UTYp, CAMOCTOATENBHO (HOPMYIHPOBATH OMpPEICTICHHS
u3ydaeMbiX (uryp, BBIIBHraTh THUIIOTE3bl O CBOMCTBaX U MpH3HAKAX
reoMeTprUYecKuX (uryp, OOOCHOBBIBATH WJIM OINPOBEPraTh HX; yMEHHE
MPOBOAMTH KiIaccu(uKanuio (GUryp MO pa3IudHbIM IPU3HAKAM, BBITOIHSITH
HE00XO0IUMBIE JOIOJIHUTENbHbIE TOCTPOSHUS

11

YMeHue  onepupoBaTh  HOHSATHSMH:  JIBIDKGHHE B TPOCTPAHCTBE,
napajjielbHbli MEepPEeHOC, CUMMETPUsS Ha IUIOCKOCTM M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHWe MMOA00Ws, TOA00HBIE (UTYpPHL, yMEHHE
pacrio3HaBaTh pPaBHblE U IOAO0OHBIE (UIYphl, B TOM 4YHCIE B IpPHUPOJIE,
HCKYCCTBE, apXHUTEKTYpe; MCIOJIb30BaTh I'€OMETPUYECCKHE OTHOUICHHUS IPH
pelIeHUH 33a7ay; HAXOAWUTh TI'E€OMETPUYECKHE BEJIUYMHBI (JUIMHA, Yrod,
IUIOIAAb, 00BbEM) IIPU PEIICHUH 3a7ad U3 APYIHX YUYeOHBIX MPEAMETOB U U3
peasbHOM >KU3HU; YMEHHE BBIUUCIATH I'€OMETPUUYECKHE BEIMYUHBI (JIHMHA,
yroj, IUIOManb, OOBEM, IUIOUIA/h TMOBEPXHOCTH), WCHOJIB3YS H3yYCHHBIC
(opMyIIBI M METO/IBI, B TOM YHCJIE: IUIOIIA/Ib TOBEPXHOCTH MTUPAMHU/IbI, IPU3MBI,
KOHyCa, IIWIMHApPA, TUIOMAas cdepbl; 00bEM KyOa, MPSIMOYTOJBHOTO
napaJulenenunesa, MUpaMuIbl, TpU3Mbl, WIMHIpPA, KOHYyca, IIapa; yMEHUE
HAaXOJIUTh OTHOLIEHHE 00bEMOB MMOI00HBIX UTYp

12

YMeHue onepupoBaTh NOHATHSAMHU: IPAMOYTOJbHAs CHCTEMa KOOpAMHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAHMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpA Ha YHCII0, Pa3JIOKEHHUE BEKTOpa 110 6a3ucy, CKalsipHOe
IIPOU3BEJICHNE, BEKTOPHOE IIPOU3BEIEHUE, YTOJI MEXKY BEKTOPAaMHU; YMEHHE
UCIIOJIB30BaTh BEKTOPHBIM M  KOOPAMHATHBIA METOA M  pelIeHUs
reOMEeTPUUECKUX 3aJ1a4 U 3a7a4 APYrux y4eOHbIX IPEeIMETOB

13

YMeHue BbIOMpATh MOIXOJAMIMM METOJ AJIs pelIeHUs 33/Ja4yd; OHUMaHue
3HaYMMOCTH MAaTE€MaTUKM B HW3yYE€HUM TNPUPOAHBIX M OOIIECTBEHHBIX
IIPOLECCOB M SBICHWM; YMEHHE pPAaclO3HABaThb IIPOSBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHME INPUBOIAUTH NPUMEPBl MATEMaTUYECKUX
OTKPBITHIA POCCUICKON U MUPOBOM MAaTeMaTHYECKOW HAYKH

HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kona ‘

ITpoBepsieMblii 3JIEMEHT COAECPKAHUS
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Yucna 1 BEIUHCIEHUSA

1.1 Harypanbable u nensie gncna. [[pu3Haku I1eTMMOCTH IeNbIX YHCeT
19 Panmonaneueie unciaa. OOBIKHOBEHHBIE U JECSITHYHBIC IPOOH, TIPOIICHTHI, 0ECKOHEYHBIE
NepUOANYECKHEe TpooH
13 Apudmernaeckuit KOpeHb HaTypajdbHON cTeneHu. J[ecTBUS ¢ apupMETHYECCKUMH
KOPHSIMH HAaTypaTbHOW CTCTICHH
14 Crenenb ¢ uensiM nokasareneM. CTeNeHb ¢ palMoHaIbHBIM INOoKa3zareneM. CBoicTBa
CTETEeHH
15 CuHyC, KOCHHYC U TAHT€HC YMCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuunbie 1 HATYypaJIbHBIC JTOTapU(BMBI
JeiictButenpHblie yrciaa. ApudpMeTHUYeCKre Onepanuu ¢ JeHCTBUTENbHBIMU YHCIAMU.
1.7 [IpubnmxEHHbIE BBIYMCIIEHUS, IPABUJIa OKPYIJIEHU, IPUKHUIKA U OLIEHKa pe3yJibTaTa
BBIYHCIICHUN
1.8 [IpeoOpa3zoBanue BeIpaKEeHUH
1.9 KommiekcHbie uncna
2 YpaBHeHUS 1 HEPaBEHCTBA
2.1 Lenble u 1poOHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonaiibHble ypaBHEHHUS
2.3 TpuronomeTpruyeckue ypaBHEHHs
2.4 [Toka3zaTenpHBIC U JOTapUPMUUECKUE YPABHEHHSI
2.5 Lenble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanronanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TOrapuPMUUIECKHE HEPABECHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHUs, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cucTemMbl TMHEHHBIX ypaBHeHUH. Onpe e uTeNb MaTPHUIIbI
3 @yHKIMH U TpaduKu
31 @yHkMs, crnocodsl 3amaHus ¢yHkuuu. ['padux Qynkumu. BsaummHo oOparHble
byukiun. YétHele u HeuéTHble pynkuuu. [leproanueckue GpyHKIMN
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWH Qynkumu. Hymu ¢dyHKIuu.
39 [IpoMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKHM  MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMBI QyHKIIMKA. Hanbomnbiiiee u HanMeHblee 3Ha4eHne (QyHKIIUU
Ha TIPOMEKYTKE
33 CrernenHast GyHKIHSI ¢ HATYpaJIbHBIM U IIEJIBIM TTOKa3aTeneM. E€ cBoiicTBa U rpaduk.
CaoticTBa U rpaduK KOpHsI N-OW CTENeHH
3.4 TpuronomeTrpuyeckue GyHKIHH, UX CBOWCTBA U rpaduKu
3.5 [TokazarensHas u norapudmudeckas GpyHKIINU, UX CBOMCTBA U TpaduKu
36 Touku pa3psiBa. AcumMnToThl TpadukoB GyHkiuit. CBolicTBa (QyHKIIHH, HETPEPHIBHBIX
Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMsI TOCIEIOBATEILHOCTEN
3.8 ApudmeTrndeckast 1 reoMeTpuueckas mporpeccuu. opmya CI0KHBIX TPOIICHTOB
4 Hayana maTemarnueckoro ananmsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (PYHKIUI
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[IpuMeHeHHe TPOU3BOJHOM K HCCIENOBAaHUIO (YHKIUI HAa MOHOTOHHOCTH H
4.2 9KCTpeMyMbl. HaxoxjeHne HaumOoJIbIIEro W HAWMMEHBINETO 3HAuYeHUs (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBoobOpaznas. MaTerpan
5 MHO»XecTBa U JIOTHKa
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTAaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomerpus
7.1 ®Durypsl Ha MITIOCKOCTH
7.2 [IpsiMbIe 1 MJIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS
7.5 KoopanHatsl 1 BEKTOPBI

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

1. MaremaTtuka: anrebpa ¥ Hayajga MaTEMaTHYECKOTO aHaiu3a, TEOMETPHUS.
Anrebpa m Hadana marematrudeckoro anamm3a 10-11. Ga3oBblii M yrayOneHHBIN
ypoBHu. AnumoB II. A., Konsrun FO. M., TkaueBa M.B. u apyrue. AxiimoHepHoe
obmectBo «M3aatenbeTBo «IIpocBemenne.

2. Maremaruka: anreOpa ¥ Hayajla MaTEeMAaTHMYECKOTO aHalln3a, TeOMETpPHs.
I'eomerpus 10-11. 6a3oBsiif U yrayoneHusiii ypoBau. Atanacss JI.C., byryzos B.®D.,
Kanomues C.b. u apyrue. AkimonepHoe o6imiectBo «M3marenscrBo «lIpocBemienue.

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. AnreOpa u Hayana MateMaTuaeckoro ananuza. CoopHuk pabounx mporpamm. 10-11
KJIaCChI: yueO0. mocooue Jyisl yuuTesnei o0ieoopa3oBaTeIbHbIX OpraHu3anuii: 0a30BbIi
u yrinyoneHHsiid ypoBau / [cocT. T. A. Bypmuctposal].

— M.: [IpocBemenue, 2016.

2. Ilporpammbl  001I€00pa3oBaTENbHBIX  yUpexkACHUH. Anredpa W  Hayaia
Maremaruueckoro ananusa. 10-11 kmaccel. [coct. T. A. Bypmuctposa].

— M.: IIpocsemenne, 2009.

3. IIporpamma mo reomerpuu 10-11 wmacc/ JI.C. Aranacsn, B.®. byry3os, C.b.
Kagomies u ap./Coopauk padbouux nporpamm. 10-11 kmaccel: mocodue ajist yaurenei
oO1eoOpasoBarenbHbix opranuzanuii / [coct. T. A.. Bypmuctposa]. M.: IIpocBemienue,
2014,
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4. Teometrpusi. CoopHuk paboumx mporpamm. 10-11 kmaccer: yde0. mocobue s
00111€00pa30BaTeIbHBIX OpPraHU3aIlMil: 0a30BbIM U yriyOJeHHbIN ypoBHU / [cocT. T. A.
Bbypmuctposa]. — M.: IIpocsemenue, 2018.

5. MaremMaruka: anredpa v Hayajia MaTeMaTH4eCKoro aHalin3a, reoMeTpus. Anredpa u
Hayasia MaTeMaTH4ECKOTO aHaIu3a. 10-11 KJIACCBI: y4eOHUK s
o01eo0pa3oBaTeNbHbIX ~ OpraHu3aiuii:  0a30Bbli U yrIyONEHHBIA  YpOBHU
/I1.A.AnumoB, FO.M.Konsrun, M.B.TkauéBa u ap./ — M.:IIpocBemenue, 2024,

6. YueOnuk: MaTemaTuka: ainredpa U Hadajga MaTeMaTHYeCKOTO aHaIn3a, TEOMETPHSL.
I'eomerpus, 10-11 xmaccel: y4eOHUK i1 0OIIE00pa30BaTEIbHBIX OpraHU3alUN
/J1.C.Atanacsu, B.®.byty3os, C.b.Kanomues u np. — M.: [Ipocsemienue,2024 r.

7. Nunaktuaeckue wmatepuanbl s 10-11 kmaccop/M.M.Illabynun u gp. — M.:
[Tpoceemenne, 2024,

8. Metoanueckue pekomenaanuu 10-11 knaccel /H.E.®@Enoposa, M.B.TkauéBa. — M.:
ITpocsemenne, 2024.

9. Tematuueckue Tecthl i 10-11 xmaccoB /H.E.®&moposa, M.B.TkauéBa. — M.:
[Ipocsemenne, 2024.

10. C. M. Caaksn. W3yuenne reomerpun B 10-11 kmaccax: Meroaudeckue
pexkoMenganuu K yueOnuky: Ku. Jlna yuurens /C.M.Caaksn, B.®.byty3oB. — M.:
ITpocsemenne, 2024.

11.3uB b. I'. Jqunaktuueckue Marepuanibl no reomerpun s 10 kimacca. — M.:
[Ipoceemenne, 2024,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. http://www.math.ru ~ Marepuanbel 1Mo MareMaTuke B EIWHOW KOJUIEKIMH
M (poBBIX 00pa30BATEIBHBIX PECYPCOB
2. http://egemath.ru/ Ioaroroska k EI'D
3. https://math-ege ITonroroska k EI'D
4. https://mccme.ru/  MOCKOBCKHI IIEHTP HEMPEPHIBHOTO MaTeMaTHYECKOIO
o0pa3oBaHUs
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