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MOSCHUTEJBHASA 3AIINCKA

Pabouas mporpamMma mo yueOHOMYy mpenmeTy «MaTtemaTrnkay 6a30BOro ypoBHS
s ooyuaromuxcss 10-11 kmaccoB paspaboraHa Ha ocHoBe  DenepaabHOrO
rOCyJIapCTBEHHOT'O 00pa30BaTeIhHOIO CTaHAAapTa CPEIHETO OOIIEro 0Opa3oBaHMUs, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMA, MPEABABIIEMBIX K MaTEMAaTHYECKOMY
00pa30BaHUIO, W TPAIUIMKA POCCUHCKOTO OOpa3oBaHWs. Peanmm3aiust mporpaMmbl
o0ecreunBacT OBJIaJICHUE KIFOUEBHIMA KOMITCTEHITUSIMHU, COCTABJISIIOIIMMH OCHOBY
JUTSI CAaMOPA3BUTHS M HETIPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOMIEKYIBTYPHOTO,
JUYHOCTHOTO W TTO3HABATEILHOTO PAa3BUTHS JIMYHOCTH OOYYaAIOIIHUXCSI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA
«MATEMATHUKA»

B paGoueii nporpamme yuTeHbl ujeu U mnonoxeHus «KoHuenumu pa3zBuTHs
MaTreMatuyeckoro obpazoBanusi B Poccuiickoit deneparum». B cooTBercTBUM C
Ha3BaHUEM KOHIICTIIIMKM, MaTeMaTH4YecKoe OOpa3oBaHHE JOJIKHO, B YaCTHOCTH,
MPENOCTABIATh KKIOMY OOydYaromeMycsi BO3MOXKHOCTh JOCTHDKCHHS YpPOBHS
MaTEeMaTUYeCKUX 3HAaHWM, HEOOXOJMMOIOo JUIsl JajbHEHIIeH YCHEeNIHOW XU3HU B
oOmrectBe. MiMeHHO Ha pelieHue 3ToH 3a/1a4u HalleJieHa padodasi mporpamma 0a30Boro
YPOBHSI.

B snoxy nudposoii Tpancopmaliiu Bcex cep ueroBeUecKoil AesTeIbHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0Oe3 0a30BoM
MaTeMaTHUYECKOM MOATOTOBKH. YK€ B IIIKOJIE MATEMaTHKA CITY>KUT OTIOPHBIM IIPEIMETOM
JUISL U3YyYEHUS CMEXHBIX JUCHUIUIMH, a B JKU3HU TIOCJIE IIKOJIbBI pealbHOU
HEO0OXOJIMMOCThIO CTAHOBUTCS HEMPEPHIBHOE 00pa30BaHUE, YTO TPEOYET MOTHOIIEHHON
0a30Boi 0011e00pa30BaTENLHON MOJTOTOBKU, B TOM YUCJE W MAaTeMaTHUYECKOU. ITO
OOyCIIOBJIGHO TEM, YTO B HAaIllM JHH PACTET YUCIO CHEIUATBHOCTEH, CBSI3aHHBIX C
HEIMOCPEICTBEHHBIM PUMEHEHNEM MaTeMaTUKU: U B cepe IKOHOMUKH, U B OU3HECE, U
B TEXHOJIOTUYECKUX 00JIACTsIX, U JaKe B TyMaHUTapHbBIX chepax. Takum oOpazoMm, Kpyr
OoOy4JarommMxcsi, s KOTOPBIX MaTeMaTHKa CTAaHOBHUTCS 3HAYHMMBIM MPEAMETOM,
CYILIECTBEHHO PaCUIUPSIETC.

[IpakTrueckas Moje3HOCTh MATEMATHKU O0YCIIOBJIEHA TEM, YTO €€ MPEAMETOM
ABJISIIOTCS (PyHAAMEHTaJIbHbIE CTPYKTYPbI HAIlIEr0 MUpa: MPOCTPAaHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIC OTHOIICHUS OT MPOCTEUIINX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM
OMbITE, JO JOCTAaTOYHO CJIOXKHBIX, HEOOXOAUMBIX ISl Pa3BUTUS HAy4YHBIX U
TEXHOJIOTUYECKUX HUAeH. be3 KOHKpETHBIX MAaTEMATHYECKUX 3HAHUW 3aTPyIHEHO
MOHUMAHWE TPUHIMIIOB YCTPONCTBA M UCIIOJIB30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W UHTEPNPETAUs Pa3HOOOpa3HOW COLUAIBHOW, SKOHOMHYECKOMH,
MOJIMTUYECKOW wHpopManuu, Manod(PQpeKTuBHA TOBCEIHEBHAS TPAKTHYECKas
JeAaTelIbHOCTh. KaXk1oMy 4eNToBeKYy B CBOEH KM3HU MPUXOIUTCS BBITIOIHAThH JOCTATOYHO
CJIOKHBIE PACUETBl M COCTABIISITh HECIIOXKHBIE AJITOPUTMbI, HAXOJWUTh HY>KHBIC
dbopMysIbl ¥ TPUMEHSTh UX, BIAJETh MPAKTUYECKUMH MPUEMAMU T€OMETPUUYECKHUX
W3MEPEHU W TMOCTPOCHUM, YUTATh MH(OPMAIUIO, TIPEICTABICHHYIO B BUJE TaOJHII,
auarpaMM M TpaUKOB, JKATh B YCIOBHUSX HEOMNPENCIEHHOCTH W TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.
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OIHOBPEMEHHO C paciIMpeHreM cep MPUMEHEHH MaTEMaTUKA B COBPEMEHHOM
obmiecTBe BcE 0osee BAKHBIM CTAHOBUTCSI MAaTEMaTUUECKUI CTUJIb MBILUICHHUS,
NPOSIBISIOLIMICS B ONpEAeNEHHBIX YMCTBEHHBIX HaBblKax. B mporecce u3yuyeHwus
MaTeMaTUKU B apceHall MPUEMOB U METOAOB MBIIUICHHUS 4YEJIOBEKAa €CTECTBEHHBIM
00pa30M BKJIIOUAOTCS MHAYKLHUS U I€YKIHs, 000011eHNE U KOHKPETU3allMsl, aHAJIU3 U
CUHTE3, KJIacCU(pUKaALUs U CUCTEMATHU3alMsl, abcTparupoBaHue U aHanorus. OObEKThI
MaTeMaTUYECKUX YMO3AKIIOYEHUH, MpaBWia HMX KOHCTPYHMPOBAHMS PACKPBHIBAIOT
MEXaHM3M  JIOTHYECKMX TOCTPOCHMI, CIOCOOCTBYIOT  BBIpAaOOTKE  YMEHHS
dbopMynupoBaTh, 000CHOBBIBATh M JIOKA3bIBATh CYXJCHHS, TEM CAMBIM pPa3BUBAIOT
JIOTHYECKOe MbIIIeHue. Beyas poib NpuHaAIeKUT MaTeMaTuKe B (HGOPMHUPOBAHUH
QITOPUTMHYECKOW KOMITOHEHTBI MBIIIJIEHUS U BOCIIUTAHUM YMEHHI JEHCTBOBATH IO
3aJIaHHBIM aJITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B
IIPOLIECCE PEIIEHU 3a7]a4 — OCHOBHOW y4eOHOM 1eATEIbHOCTH HA YPOKAaX MAaTEMaTHKH
— Pa3BUBAOTCA TBOPYECKAs U IPUKJIAAHAS CTOPOHBI MBIIIUICHU.

OOyueHue maremMaTuke HA€T BO3MOYKHOCTh pa3BUBAaTh y YYAIIUXCS TOYHYIO,
palMoHaIbHYIO0 U MH(OPMATUBHYIO peub, YMEHUE OTOMpaTh Hanbosee MoAXOoIsIIe
S3bIKOBBIE, CUMBOJINYECKUE, I'pa)UUECKUe CPeiCTBa ISl BBIPAXKEHUS CYXKICHUH U
HaIJISTHOTO UX NPEACTaBICHUS.

HeoO0xoaumMbpIM KOMIIOHEHTOM OOIIEH KyJlbTYpbl B COBPEMEHHOM TOJKOBAaHUU
ABNIIETCS  OOIIee 3HAKOMCTBO C METOAAMM [O3HAHUS  JCWCTBUTEIILHOCTH,
IPEJICTAaBJICHHE O MNPEAMETe M METOJIE MAaTeMaTUKH, €ro OTJIWYUS OT METOJOB
€CTECTBEHHBIX M T'YMAHUTAPHBIX HAyK, 00 OCOOEHHOCTSX MPUMEHEHUS MaTEMAaTUKH
JUIsl pElEHUs] HAay4YHbIX W MPUKIAJHBIX 3a1ad. TakuM o0pa3oM, MaTeMaTHYeCKOe
oOpa3oBaHKe BHOCUT CBOM BKJIaJl B ((OpMHUpOBaHHE OOLIEH KyIbTYpbl YEIOBEKA.

N3yyeHue mMaTeMaTUKHA CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEJIOBEKA,
MOHMMAHUIO KPAacOThl U M3SIIECTBA MATEMaTUYECKUX PACCYKACHHM, BOCIPHUSITHIO
reOMEeTpUYECKUX POpPM, YCBOCHHIO UJIEU CUMMETPHH.

HEJIA U3YUYEHUSA YUEBHOTI'O NIPEJJMETA «MATEMATHUKA»

[TpuoputerHbiMu nensiMu 00yueHust maremaruke B 10-11 kiaccax Ha 6a3oBoM
YPOBHE SIBJISIFOTCSI:

o dbopMUpOBaHHE IIEHTPAIBHBIX MAaTeMaTHYECKUX TOHATUH (YHCIO,
BEIMUMHA, TreomMeTpuueckas (¢Gurypa, mepeMeHHas, BEPOATHOCTb, (YHKIHS),
00EeCreUnBaOIINUX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTH  MaTEeMaTHUECKOTO
o0Opa3oBaHus 00yYaIOLIUXCS;

o NOJIBEJICHUE YYalllUXCsl Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MaTEMaTHKHU U OKPY>KAOILIEro MUpa, IOHUMaHUE MaTEMaTUKU KaK YacTH
o01Iei KyJIbTyphl YEJIOBEUECTBA;

o pa3BUTHE MHTEIICKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEH ydammxcs,
M03HABATEIbHON AaKTUBHOCTH, UCCIICJIOBATEIILCKUX YMEHUH, KpUTHYHOCTH MBIIILIICHUS,
WHTEpeca K N3YUCHHIO MaTEMaTHKH;

o dbopmupoBanre  (QYHKIIMOHAIBHON  MaTeMaTUYECKOM TPaMOTHOCTH:
YMEHHMsI paclio3HaBaTh MAaTEMAaTUYECKUE ACTIEKThI B PEASIbHBIX KU3HEHHBIX CUTYaIUSIX
U OpU M3YYEHUHM JPYTHMX Y4eOHBIX MPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEH U

4



3aKOHOMEpPHOCTEH, (OpMyIUpOBaTh HMX Ha S3bIKE MAaTeMaTHMKH M CO37aBaThb
MaTEMaTUYECKUE MOJEIM, IIPUMEHITh OCBOCHHBIM MAaT€MaTU4eCKHM ammapar il
pelIeHUsT NPAKTUKO-OPUEHTHUPOBAHHBIX 3aJa4, HMHTEPIPETUPOBATH W OLICHUBATh
NOJIydYeHHBIe pe3ysbTaThl. OCHOBHBIE JIMHUM CofepkaHusl Kypca matemaruku B 10-11
Ki1accax: «Yucna u BblUKCIEHUS», «AnreOpa» («AnreOpandeckue BbIPAKEHUSY,
«YpaBHEHUS U HEepaBEHCTBa»), «Havana maTemaTnueckoro aHanuza», «I'eomerpus»
(«['eomeTpuueckue ¢Gurypsl M UX CBOHCTBa», «l3MepeHne reoMeTpu4ecKux
BEJIMYUHY ), «BeposTHOCTH U cTaTUCTHKAY. J|aHHbIE IMHUH Pa3BUBAIOTCS MAPaJUIEIIBHO,
KaXK7asi B COOTBETCTBHHM C COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCHUMO OJHA OT
JIpyTrod, a B TECHOM KOHTAaKTe W B3amMmojencTBuu. Kpome 3TOro, mx oOBEAUHSET
JIOTUYECKAs COCTABJIAIONIAS, TPAAULIMOHHO NPUCYIIasi MAaTEMAaTUKE U IPOHU3BIBAIOILAS
BCE MaTeMaTU4eCKUEe KypCchl H cojepxarenbHbie JuHUU. ChopmyaupoBaHHOE B
denepalbHOM TOCYAApPCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEIHEro OOIIero
oOpa3oBaHMsl TpeOOBaHUE «BIIAJCHUE METOAAMM JI0OKa3aTEIbCTB, aJrOPUTMAMHU
pelieHus 3aj1ad; yMeHUEe (QOpMYJIUpPOBaTH OINPEAENICHUS, aKCUOMbl U TEOPEMBI,
IPUMEHATh WX, MPOBOJAUTH JOKA3aTEIbHBIE PACCYKIEHUS B XOJ€ PELICHHS 3a1au»
OTHOCHUTCS KO BCEM KypcaMm, a (pOpMUPOBaHUE JIOTHYECKUX YMEHHUN paclpenensercs
10 BCEM rofiaM 00yueHUs Ha ypOBHE CPETHEro 00111ero o0pa3oBaHMUsL.

e usyyeHus oTAeJbHBIX MOAYJIeH

Monaynpe «AnreOpa 1 Hayala MaTEMaTHYECKOTO aHAJIN3a» SIBJSETCS OOHUM M3
HanOoJIee 3HAaYUMBbIX B [IPOTpaMMe CTapIIeH MIKOJIbI, MIOCKOJIBKY, C OJTHOM CTOPOHBI, OH
o0ecreuynBaeT MHCTPYMEHTAJIbHYIO0 0a3y AJi1 M3YYEHHS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JpYrod CTOpPOHBI, (POPMHUPYET JIOTHUYECKOE U aOCTPAKTHOE MBILUICHHUE
yYalllUXCsl Ha YPOBHE, HEOOXOOUMOM [Jii OCBOCHHS KypCOB HWH(OPMATHKH,
OOLIECTBO3HAHMSI, MUCTOPUHU, CIOBECHOCTH. B pamkax JaHHOrO MOJIYJs ydalluecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM HayKH, KOoTopas (opmyiaupyer
CBOM JIOCTHXKEHHUS B MaTeMaTHUECKOH dopme.

Kypc anreGpbl 1 Hayana MaTeMaTHYeCKOro aHalM3a 3aKiIaJbIBA€T OCHOBY IS
YCIIEILIHOTO OBJIAZICHUSI 3aKOHAMU (DU3UKHU, XMMHUU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX
TEHJACHLIUNA 3KOHOMUKHA M OOLIECTBEHHOM J>KM3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCIOJb30BATh
UX B MOBCEAHEBHOMU XM3HU. B TO ke Bpems oBlajieHHe aOCTPaKTHBIMU U JIOTUYECKH
CTPOTMMH  MAaTE€MaTUYECKUMHU KOHCTPYKLHSMH pPa3BUBAET YMEHHE HAXOAMTH
3aKOHOMEpPHOCTH, OOOCHOBBIBATH  WCTUHHOCTh  YTBEPKIEHUS,  HCIOJb30BaTh
0000IlIeHHEe U KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTUI, (opmupyer
KpEaTuBHOE M KPUTUYECKOE MbllUieHHe. B xone wu3ydeHuss anreOpbl U Hayaul
MaTEMaTUYeCKOr0 aHaliu3a B CTaplUed IIKOJE YyYalluecs MOJYy4YaroT HOBBIM ONBIT
pelieHusl MPUKIAAHBIX 3aJlad, CaMOCTOSTEIBHOTO MOCTPOEHUS MAaTeMaTUYECKHX
MOJIEJIEW peajNbHbIX CUTyallud W  UHTEpPIpETaluyd  IOJYy4YEHHBIX  PELICHUM,
3HAKOMSATCS C MPUMEPAMH MAaTEMAaTUYECKHUX 3AaKOHOMEPHOCTEN B MPUPOJE, HAYKE U B
UCKYCCTBE, C BBIAAOIIMMHCS MAaTEMaTHUYECKUMHU OTKPBITHSIMU M KX ABTOPAMH.

Monayne o6siajaeT 3HAUUTEIbHBIM BOCIHUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIN
peayi3yeTcsl Kak dYepe3 y4eOHBIM Marepuall, CIOCOOCTBYIOMINN (HOPMHPOBAHUIO
HAyYHOTO MHPOBO33pPEHHsS, TaK M uepe3 crnenupuky yueOHOM [esATenbHOCTH,
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TpeOyrolIel caMOCTOATEIbHOCTH, aKKYPATHOCTH, MPOJIOJDKUTEILHON KOHIIEHTPAIHH
BHHMAaHMS U OTBETCTBEHHOCTH 3a IOJYYEHHBIN pe3yJIbTar.

B ocHoBe MeToauky 00ydyeHus anredpe u HayajlaM MaTeMaTU4eCKOro aHajan3a
JIEKUT AESITEbHOCTHBIN MPUHIUI 00Y4YEeHHUS.

B ctpykType Moayne «AnreOpa u Hayana MaTeMAaTUYECKOTO aHAIN3a» MOYKHO
BBIJICINTD  CIICAYIOUIME  COJAEpXKATEIbHO-METOAMYECKUE JIMHMKA: «YHucna
BbIUKCIHEHUS», «DPyHKIUM U Trpadukn», «YpaBHEHHS M HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHamusa», «MHoxkecTBa W JIOTMKa». Bce  OCHOBHBIE
COJIEPKAaTEIIbHO-METOINYECKUE JTMHUH N3YHarOTCs Ha MPOTSHKEHUH IBYX JIET 00y4YEeHHUS
B CTapIICH IIKOJIE, €CTECTBEHHO IOINOJHAA APYT APyra W IOCTEIIEHHO HACBIMASICH
HOBBIMH TEMAaMH U paszzaenamu. M0KHO ¢ yBEPEHHOCTBIO CKa3aTh, YTO JAHHBIM MOYJIb
SIBIISIETCS MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSIET B ceOe CoAepKaHNE HECKOIbKUX
MaTEMaTUYECKUX JUCUUIUIMH: anreOpa, TPUTOHOMETPHS, MaTeMAaTUYECKUH aHalIu3,
TEopusi MHOKECTB U Jip. [1o Mepe Toro, kak yJaiiuecs OBJiaJIeBatoT BcE 00Jiee IUPOKUM
MareMaTW4ecKuM  amlmaparoM, Yy HHUX  IOCJIEAOBaTeIbHO  (QopMUpyeTcs |
COBEPLICHCTBYETCSI YMEHUE CTPOUTh MATEMATUYECKYI0 MOJEIb PEAIbHOU CHUTYallUH,
IPUMEHATh 3HAHUS, MOJIyYEHHbIE B MOJyJie «Anredpa ¥ Havajga MaTeMaTH4YECKOro
aHalln3a», JUIs PELICHHs CaMOCTOSITENbHO C(OPMYIUPOBAHHOM MaTeMaTUYECKON
3aJ1a4M, a 3aTEM UHTEPIPETUPOBATH IIOJIyYECHHBIN PE3yJIbTaT.

CopnepxarenpbHO-MeTOAMYECKass JMHUA «UYuCiia ¥ BBIYHCICHUS» 3aBEpIIAcT
(opMuUpOBaHME HABBIKOB HCIOJB30BaHMS JCUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAayaTO B OCHOBHOW mmIKoje. B crapmeil mkone ocoboe BHUMAaHHE YJEISIETCS
(GOpMUPOBAHHMIO TPOYHBIX BBIYUCIUTEIBHBIX HAaBBIKOB, BKJIOYAKOIIUX B ce0s
UCIIOJIb30BAHUE PpA3JIMYHBIX (OpM 3alUCU JEUCTBUTEIBHOIO 4YHUCIA, YMEHHE
PAlMOHAIIBHO BBIIIOJIHATE AEUCTBUSI C HUMH, A€1aTh IPUKUAIKY, OLIEHUBATh PE3YJbTAT.
OOyyaromuecs TOJy4alOT HaBBIKM TNPUONMKEHHBIX BBIYUCICHUN, BBIMOIHEHHS
JNEUCTBUI C 4YHCIIaMH, 3alUCaHHBIMA B CTaHJAPTHOM (opMe, HCIOIb30BAHUS
MaTeMaTHYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuHns «YpaBHEHHs M HEPABEHCTBA» DPEAIM3YETCsd Ha IPOTSHKEHUU BCETO
oOyueHuss B craplieil WIKOJIe, IOCKOJbKY B KaXIOM pasleie MNporpamMmbl
IIPEAYCMOTPEHO pEUIeHWE COOTBETCTBYIOUIMX 3a1ay. Y4alluecs OBJIAJECBaIOT
pPa3IMYHBIMA  METOJAMM pPELICHUs LEJbIX, pPalUdOHAJIBHBIX, HWPPALUOHAIbHBIX,
NOKa3aTeNbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUN, HEPABEHCTB
u ux cucreM. [lonydeHHble yMEHUSI UCTONB3YIOTCA MPHU UCCIENOBAHUM (QYHKLUUN C
ITOMONIBI0 TPOU3BOJHOM, PEHNIEHWH NPHUKIAAHBIX 3a1ad M 3a0a4 Ha HAXO0XKICHUE
HanOOJIbIIMX U HAUMEHBIIINX 3HaueHUu (QyHKIuu. [aHHas coaepkareinbHas JIMHUS
BKJIIOYAET B ce0s Takke (OPMUPOBAHHE YMEHHI BBINOIHITH Pacy€Thl Mo (opMyam,
npeoOpa3oBaHus LENbIX, PALIMOHATBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKHUX
BBIPOKEHUI, a TaKKe BBIPAXXEHU, CoJepKallluX CTeNeHH U Joraprudmel. braarogaps
U3YYCHUIO aire0pamveckoro marepuaia MPOUCXOAUT JajibHeHIlee pa3BUTHUE
ATOPUTMUYECKOTO M aOCTPAKTHOTO MBILIUICHUS y4YalIuXcs, (GOPMUPYIOTCS HaBBIKU
JEAYKTUBHBIX PacCyXJCHUH, pabOThl C CHUMBOJBHBIMU (DOpMaMH, MpPEICTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIE PAaBEHCTB M HEPABEHCTB. AjreOpa npeaiaraet



3 PEeKTUBHBIE MHCTPYMEHTHI JJIS PENICHUS] MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX
3aJ1a4, HarJIsiAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

ConepxaTenpbHOo-MeTOAMYECKasT JUHUS «DyHKIIUK W Tpadukw» TECHO
MEPEIIETAETCS C IPYTUMHU JIMHUSIMHA MOYJISA, TIOCKOJIBKY B KAKOM-TO CMBICIIC 3a1a€T
MOCJIEA0BATEILHOCTh M3Yy4YeHUs MaTepuaina. VM3ydeHune CTeneHHOM, MOKa3aTelbHOM,
JOTapu(PMUUYECKOM M TPUTOHOMETPUYECKHX (PYHKIMM, X CBOMCTB U TIpadUKOB,
WCIIOJIb30BaHNe (YHKIIMN JJI1 PEIICHUsS 3ajad U3 JPYTHX y4eOHBIX MPEIMETOB U
pEaAIbHOM KU3HU TECHO CBSI3aHO KAK C MATEMAaTUYECKUM aHAJIU30M, TaK U C PEILICHHEM
ypaBHEHU ¥ HepaBeHCTB. [Ipu 3TOM O0JbIIIOE BHUMAaHUE YACISIeTCs (OPMUPOBAHHUIO
YMEHHS BBIpaXaTh (POPMYJIaMH 3aBHCHMOCTA MEXKIY Pa3INYHBIMH BEIUYHMHAMU,
WCCJIEIOBAaTh TMOJy4YeHHbIE (YHKIHUH, CTPOWTh HX rpaduku. Marepuan dToH
COAEPKATEIIbHOW JIMHUM HAIEJIEH HA PAa3BUTHUE YMEHUW U HABBIKOB, MO3BOJIIOIINX
BBIPKATh 3aBUCHMOCTH MEXTY BEIUYMHAMH B PA3IMYHON (popMe: aHATUTHIECKOMH,
rpaduyueckoit u cioBecHoM. Ero nzydeHue crnocoOCTBYET pa3BUTHIO aJITOPUTMHUUYECKOTO
MBIIIUICHUS, CIHOCOOHOCTH K OOOOIICHUI0O W KOHKPETH3alluM, HCIIOJIb30BaHUIO
aHaJIOTUH.

ConepxarenpHas auHHus «Hadama MaremMaTM4eckoro aHajinza» IO3BOJISET
CYLIECTBEHHO PACHIUPUTh KPYyr KaK MaTEMaTHYECKHWX, TaK W MPUKIAAHBIX 3ajad4,
JIOCTYIHBIX OOYYarOIIUMCS, Y KOTOPBIX IOSBISCTCS BO3MOXKHOCTH HCCJIENOBAaTh U
CTpOUTh rpaduKu PYHKIUH, ONIPEACIISITh UX HAMOOJbIINE U HAMMEHBIIINE 3HAYEHUS,
BBIYUCTIATh TUIOMAAU (QUTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU U YCKOPECHUS
npoueccoB. JlaHHas coaepxkareiibHas JIMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH
MIOCTPOCHHUSI MAaTeMaTUYECKUX MOJEIEH pPEealbHbIX CUTyalHWd, HaXO0XICHUA
HAWIYYIIETO PENICHUS] B MPHUKIATHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX,
3aJlayax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHUECKOIO aHallu3a CIIOCOOCTBYET PA3BUTUIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO
YMEHHUM pacrno3HaBaTh MPOSIBJIICHUS 3aKOHOB MAaTEMaTWKW B HAayKe, TEXHUKE U
nckyccrBe. OOydJarommecs y3HaT O BBIIAOITUXCS PE3yIbTaTax, MOJIYyISCHHBIX B XO/Ie
Pa3BUTHS MAaTEMATUKU KaK HAyKH, U UX aBTOPAX.

ConepxxatenbHO-MeTOAMYECKass JUHUSA «MHOXKECTBAa U JIOTUKa» B OCHOBHOM
MOCBAIIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB.  1€OpPETUKO-MHOXKECTBEHHBIC
MPEICTABJICHUSI IMTPOHMU3BIBAIOT BECh KYpC IMIKOJBHOW MATEMATUKA W MPEIJIararoT
HanOoJiee YHUBEPCAIbHBIA S3BIK, OOBEAUHSIONINN BCe pa3zieibl MaTEeMaTUKH U €€
MIPUJIOAKEHHI, OHU CBS3BIBAIOT PA3HbIC MATEMATUYECKUE TUCLIMIUIMHBI B €UHOE LIEJIOE.
[ToaToMy BaXXHO JaTh BO3MOXHOCTh IIKOJBbHUKY TOHMMaTb TEOPETHUKO-
MHOECTBEHHBIH SI3bIK COBPEMEHHON MAaTEMATUKHU M UCIIOJIB30BATh €TI0 JIJISI BRIPAXKEHUS
CBOMX MBICIICH.

B monyne «Anrebpa m Hayajga MaTeMaTHMYECKOTO aHalM3a» MPUCYTCTBYIOT
TAK)K€  OCHOBBI ~ MAaTEMATHUYECKOTO  MOJECIMPOBAHUSA, KOTOpPHIC  IPU3BAHBI
chopMHpPOBaTh HABBIKK TMOCTPOEHUS MOJENIEH peaTbHBIX CUTYallWid, WCCIEIOBAHUS
TUX MOJIEICH C IOMOIBIO armapara anareOpbl W MaTEMaTHYECKOTO aHalau3a |
VHTEPIPETAUNM MOJYYEHHBIX PE3YJIbTATOB. TaKkue 3aJaHusl BIUIETCHBI B KaXKJIbIA U3
pa3aenoB MPOrpPaMMBL, ITIOCKOJIBKY BECh MAaTEPHUA MOAYJIS IIUPOKO UCIIOIb3YETCS IS
pelIeHnusT TPUKIAAHBIX 3amad. [Ipym pemeHnn peanbHbIX IPAKTUYECKUX 3aj1ad
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ydaniecs: pa3BUBAIOT HAOMIOJATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIOJIb30BaTh AaHAJIOTUI, 0000LaTh U KOHKPETH3UPOBATH
npobiieMy. JlesTenpHOCTh 10 (POPMUPOBAHHMIO HABBIKOB PELICHUS MPUKIIAIHBIX 3a7a4
OpraHM3yeTcsi B IIpollecce M3Yy4YeHHUs BCEX TeM Moayisa «Anredpa M Havana
MaTEMaTHYECKOTO aHAJIU3a».

BaxxHocTh yueOHOro MOIyJii TE€OMETpPUM Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBIO METANpPEIMETHBIX U
IPEIMETHBIX PE3YJNbTATOB OOYYEHHS] TE€OMETPUHM B HAIPABICHUU JIMYHOCTHOTO
pa3Butusi oOyuaromuxcs, (opmupoBaHus (QYHKIMOHAIBHON MaTeMaTUYECKOM
TPaMOTHOCTH, M3Y4YEHHS JPYrUX Y4eOHBIX AUCHUIUIMH. Pa3Butue y ydammxcs
NPaBUIBHBIX NPEACTABICHUA O CYIIHOCTH M MPOUCXOXKIACHHUH TIE€OMETPHUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH pPEATBHOIO W HACAIBHOIO, XapakTepe OTPaKEHUs
MaTeMaTUYECKOW HAYKOM SIBJICHUH U MPOLECCOB PEATBHOTO MUPA, MECTE TEOMETPUU B
CUCTEME HAayK M POJIM MAaTEMaTHYECKOIO0 MOJEIMPOBAHHS B HAyYHOM ITO3HAHWU U B
IPaKTHUKE COCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUaIlIUXCsl, & TAKKE
KayeCTB MBILIUICHUS, HEOOXOAUMBIX JUISl aJalTallud B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisgercs OAHMM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHErO
o0miero oOpa3zoBaHUsl, TaK Kak 00€CIIeUnBaeT BO3MOXKHOCTh U3YyUEHHS KaK JUCIIUILINH
€CTECTBEHHO-HAYYHOU HAIPABICHHOCTH, TAK U TYMAaHUTAPHOM.

Jlormueckoe MbIIUIEHUE, (GOPMUPYEMOE NPU M3YyYEHUU OOYyHaArOIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPUU U TOCTPOEHUU LIETIOYKHU JIOTUYECKUX YTBEPKACHUMI B
X0JI€ PEIICHHS] T€OMETPUUECKUX 334, YMEHUE BBIABUTATh U OMPOBEPraTh TUIOTE3bI
HENOCPEACTBEHHO MCIIOJIb3YIOTCS MPU PEUIEHUHU 33]a4 €CTECTBEHHO-HAYYHOTI'O 1UKIIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHre OpueHTHPOBATHCA B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
o0nacTsaX JeATEIbHOCTH 4YenoBeka. OpueHTalusi YeloBeKa BO BpPEMEHH U
MIPOCTPAHCTBE — HEOOXOUMOE YCIOBUE €ro COIMAIBHOTO ObITHS, (DOpMa OTpaskeHUS
OKPY>KaloIllero MUpa, yCIOBHE YCIIEHIHOTO MO3HAHMsI U aKTUBHOTO IMPeoOpa3oBaHUs
neiicrBurenbHocT. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3amMu OOBEAUHSET
pa3Hble BHIbl Y4eOHOW M TpPYNOBOW JIEATENLHOCTH, SBISIETCS OAHUM U3
npo(eCcCHOHANIBHO Ba)KHBIX KauecTB, MOATOMY aKTyallbHa 3a7adya (OPMUpPOBAHUS Y
oOyyarolmuxcss MPOCTPAHCTBEHHOIO MBILIUICHUS KakK Pa3HOBUIHOCTH OOpa3HOIo
MBIIJIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B IIOATOTOBKE K IMPAaKTHYECKON
JeSATEIbHOCTH 110 MHOTUM HaIlpaBJICHUSIM.

[leas ocBoeHus mnporpammbl yuyeOHoro moxayis «l'eomerpusn» Ha 06a30BOM
ypoBHE O0OydeHHsi — o0OImeo0pa3oBaTeibHOE U OOUIEKYJIbTYpPHOE PpPa3BUTHE
oOyuaromuxcsi yepe3 o0ecrneyeHne BO3MOXKHOCTU NMPUOOPETEHUs M HCIOJIb30BaAHUSA
CUCTEMATUYECKUX T€OMETPUUYECKUX 3HAHUM U JIEUCTBUM, CIEHUPUUHBIX T€OMETPUH,
BO3MOKHOCTH YCIEIIHOTO MPOJOJDKEHHUS OOpa3oBaHMs IO CIEHHATBHOCTSAM, He
CBSI3aHHBIM C MIPUKJIAJHBIM HCIOJIb30BAHUEM I€OMETPHH.

[IporpaMMa 1o reoMerpur Ha ©0a30BOM YpOBHE TMpeAHA3HAu€Ha s
oOyJaroluxcs CpeAHEN MIKOJbI, HE UCTBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHECHUH HA
YPOBHE OCHOBHOTO 00111eT0 00pa3oBanusi. Takum 0b6pazom, oOydaroruecss Ha 6a30BOM
yYpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYeCKHE YMEHHUs, CBS3aHHBIE CO
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crenu(pUKOi TeOMETPUH U HEOOXOIMMBIE AJIs1 )KM3HH B COBpeMEeHHOM ob1iecTBe. Kpome
3TOr0, OHM HMMEKT BO3MOYKHOCTh HM3Y4YHUTh TI'€OMETpHUI0 Ooiiee TIIyOOKO, €ClIM B
JaJbHENUIIEM BO3HUKHET HEOOXOJUMOCTh B TIE€OMETPUYECKHX 3HAaHUAX B
po(hecCUOHATIBHOM e TENBHOCTH.,

[TpuopuTeTHBIMM 3aayaMu OCBOeHHUs Monyisi «l'eomerpum» Ha 0a30BOM
ypoBHe B 10-11 knaccax saBisitoTCs:

o dbopMupOBaHUE TPEACTABICHUS O TEOMETPHUH KaK YacTh MHPOBOU
KYJIBTYPBI U OCO3HAHUE €€ B3aNMOCBSI3H C OKPYKAIOIIUM MHUPOM;
J (opMHUpOBaHME MTPEICTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BpallleHUs KaK

O BAXKHEHIIIMX MaTEeMaTUYCCKHX MOJICIIAX, ITO3BOJIANOINMUX OIIMCBIBATHL WM HN3Yy4dTb
Pa3HBIC ABJICHUA OKPYKAIOIICTO MHUpPA,

. (opMUpOBaHHE YMEHHUS paclo3HaBaThb Ha uepTeXkax, MOJCIAX U B
peaJbHOM MHpPE MHOTOTPAHHUKH U TEJla BPAICHHUS;

. OBJIAJICHUE METOAAMH PELIECHHS 33aJad Ha IOCTPOECHUS Ha M300paKEHMSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

J (GopMUpOBaHHE YMEHHUS OINEPUPOBATh OCHOBHBIMH MOHATHSIMH O
MHOTOI'PAaHHHKAX M TeJaX BPAILEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

. OBJIa/ICHUE AJITOPUTMaMU PELIEHHSI OCHOBHBIX TUIIOB 33]1a4; (POpMHUpPOBaHHUE

YMEHHS TPOBOJUTH HECIOXKHBIE JOKA3aTEIbHBIE PACCYXKICHUS B XOAE PEUICHUS
CTEPEOMETPUYECKUX 3a]1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

o pa3BUTHE  UHTEIUICKTYaJIbHBIX W TBOPUYECKUX  CHOCOOHOCTEU
oOyyJarommxcsi, MO3HABATEJIbHOM  AKTUBHOCTH, HCCIIEIOBATEIILCKUX  YMEHHH,
KPUTHYHOCTH MBIIIJICHUS,

o dbopmupoBanre  GYHKIMOHAIBHOM  TPAMOTHOCTH,  pPEJIEBAaHTHOMN
reOMETPHUN: YMEHUE PACTIO3HABATD MPOSIBICHUS T€OMETPUUECKUX TTOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEH B pEAIbHBIX >KU3HEHHBIX CUTYyalUsX W IPU U3YUYEHUH APYTUX
y4eOHBIX  MOPEIMETOB, MPOSBJICHHUS  3aBUCUMOCTEH UM 3aKOHOMEPHOCTEH,
dbopMynIUpoBaTh UX Ha S3bIKE TEOMETPUM U CO3/1aBaTh I'€OMETPUYECKHUE MOJIEIH,
MPUMEHATh OCBOCHHBIM TIE€OMETPUYECKMH ammapar s pPEeHIeHUus TPaKTHKO-
OPHMEHTUPOBAHHBIX 33/1a4, THTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIC PE3YJIbTATHI.

OTAnYUTEILHON OCOOEHHOCTBIO MPOrpaMMBbI SIBJISIETCS BKJIIOUEHUE B MOIYIb
CTEPEOMETPUHU B HAUAJIE €r0 M3YyYECHUd 3a/1a4, PEIIA€MbIX Ha YPOBHE MHTYUTHUBHOTO
MO3HAHUS, W OMNpeJeEHHBIM 00pa3oM OpraHMW30BaHHas paboTa HaAJ HHUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO H  MPOCTPAHCTBEHHOTO  MBIIIJICHUS,
CTUMYJIUPYET MNPOTEKAHHE HHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K JajJbHEUIIEMY
V3YYECHUIO IIpEaMETA.

[Ipeanourenue oTnaércs HArISAHO-KOHCTPYKTUBHOMY METONy OOy4YEHHS, TO
€CThb TEOPETUYECKUE 3HAHHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH NPEAMETHO-
MPAKTUYECKON JIESATEIIbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
y4aluxcs B Kypce CTEPEOMETPUM MTPOBOJUTCA 3a CUET PEIICHMS 3a]1a4 Ha CO3/IaHuE
MPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpasza MPOBOAUTCS C OMOPOM HA HATJSAHOCTh, a ONIEPUPOBAHUE
o0pa3oM — B YCJIOBHUSIX OTBJICUCHMS] OT HAIJISIAHOCTHU, MBICICHHOTO HU3MEHEHHUS €ro
MCXOJIHOTO COJIEp KaHUsI.



OcHoBHbIE coaepxaTenbHble auHUU Moy «I'eomerpum» B 10-11 kmaccax:
«MuororpanHukmny», «lIpsiMble U MIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHUs»,
«BekTopsl U KOOpJAWHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHHM
pacnpenensieTcs He TOJIbKO M0 CoAepKaTeIbHbIM JIMHUSAM, HO U 110 ToJaM 00y4YeHus Ha
YpOBHE CpeaHEro o01iero 0opa3oBaHusl.

Yyebusiii MOaynb «BepoATHOCTh M cTaTUCTHUKA» 0A30BOTO YPOBHS SIBIISETCS
MPOJOJDKEHUEM U Pa3BUTHUEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro YypOBHS
OCHOBHOM MIKOJIbI. MOAyb MpeaHa3HaueH s (POpMUPOBaHUSA Yy OOydYarOIIMXCS
CTaTUCTUYECKON KYyJIbTYphl W TIOHUMAHUS POJIM TEOPUM BEPOATHOCTEH Kak
MaTeMaTUYECKOT0 MHCTPYMEHTA JJIsi M3YUYEHHUS] CIyYalHBIX COOBITHI, BEIUYUH U
npoueccoB. Ilpu m3yyeHunm moayng oOoramaroTcs MNPEACTaBICHHUS YYallUXCs O
METO/aX UCCJEIOBAHMS U3MEHYMBOIO MUpPa, PA3BUBACTCS MOHMUMAaHWE 3HAYUMOCTH U
OOITHOCTH MaTEeMaTHYECKUX METOJOB TIO3HAHUS KaK HEOThEMJIEMOM YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAy4YHOI'O MUPOBO33PEHUS.

ConeprxkaHre MOIYJsI HAIPaBJICHO Ha 3aKPEIUICHUE 3HAHWM, MOJYyYEHHBIX IMPHU
M3YYEHHH Kypca OCHOBHOW WIIKOJbI W HA PA3BUTHE MPEACTABICHUN O CIyYaHBIX
BEJIMYMHAX U B3aUMOCBS3IX MEXKJY HUMU HAa BaXKHBIX MPHUMEpPaX, CIOKEThI KOTOPHIX
MOYEPIHYTHl M3 OKpyXaromero Mupa. B pesynprare y oOydarommxcsi JO0KHO
copMUpOBATHCS TMPEACTABICHHE O Haumbojee yHOTPEOUTENbHBIX U OOIIMX
MAaTeMaTUYECKUX MOJIEIIAX, MCIOJIb3YEMbIX [IJIsi OMKUCAHUS aHTPONOMETPUUYECKHX H
neMorpauueckux BEJIWYWH, MOTPEHIHOCTEH B Pa3IM4YHOrO poAa HM3MEpPEHUsX,
JUTUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK
MacCCOBBIX SIBJIEHUI ¥ MPOLECCOB B OOIIECTBE.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LEISIMH B CTPYKType Y4e€OHOro MOIYJs
«BeposiITHOCTh M CTAaTUCTHKA» CpEHEW IIKOIbl Ha 0a30BOM YPOBHE BBIJICICHBI
CIICYIOIIME OCHOBHBIC cojaepkarenbHble JUHUM: «CiydallHble COOBITUS U
BepOSTHOCTHY, «CiydaifHble BEJIMYMUHBI M 3aKOH OOJIBIITUX YHCEI.

BaxHyto 4Yacth Monayds 3aHMMAaeT HM3Y4YEHUE TE€OMETPUYECKOTO U
OMHOMMAJILHOTO pacHpeieNieHnii U 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTAMH
MOKA3aTebHBIM U HOPMaJIbHBIM PaClpeaeICHUSIMMU.

Conepxanue yuann «CiaydailHble COOBITHS U BEPOSTHOCTHY CIYKUT OCHOBOU
st GOpMUPOBAHUS TIPEACTABICHUN O pacHpelesieCHUHd BEPOATHOCTEH  MEXIy
3HAUCHUSAMH CIy4YalHBIX BEJTUYHH, a TaKXKe dTa JIMHHUS HeoOXoauma Kak 0aza s
M3YUYEHHUS 3aKOHA OOJBIINX Yucesl — (PyHAAaMEHTAJIbHOIO 3aKOHa, JCUCTBYIOIIETO B
NpUpoJIE U OOIIECTBE M MMEIOIIEro MareMaTrudeckyro ¢opmanuzanuio. Cam 3aKoH
OOJIBIIMX YHCET TpeasiaraeTcsi B O3HAKOMUTENIbHOW (opMe ¢ MUHUMAJIbHBIM
UCIIOJIb30BAaHUEM MAaTEMaTUYECKOro (popmanusma.

TeMbl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIIYYalHBIMHM BEJIMYMHAMHU, aKIEHTUPYIOT
BHUMAaHHUE IIKOJHHUKOB Ha OMUCAHUU M U3YYCHUU CIIYYAWHBIX SBICHHUM C MOMOIIBIO
HENpephIBHBIX (QyHKIMH. OCHOBHOE BHUMAHHUE YHAENACTCA IIOKA3aTCIbHOMY H
HOPMaJIbHOMY pacHpeAesieHUsIM, TMPU OSTOM MPEANOTIAraeTcsi O3HAKOMHUTEIbHOE
u3ydeHue MaTepuaa 0e3 J0Ka3aTeIbCTB MPUMEHIEMbIX (haKTOB.
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MECTO YYEBHOI'O IIPEIMETA «MATEMATHUKA» B YYEBHOM
IIJIAHE
B cootBercTBUM ¢ DenepalibHBIM TOCYJIApCTBEHHBIM 00pa30oBaTEIbHBIM

CTaHJapTOM CpelHero oOmiero oOpa3oBaHUs MaTeMaTHKa SBIAETCS O00s3aTEIbHBIM
IpeIMeTOM Ha JaHHOM ypoBHE oOpazoBanus. Hacrosmeit pabGoueit mporpamMmoii
NpeayCMaTpUBaeTCs U3y4YeHHE y4yeOHoro mnpeaMera «MaremaTuka» B BHAE TPEX
y4eOHBIX MOAYJEH: «Alredpa U Havyajla MaTEMaTUYECKOTO aHaIM3ay», «l'eoMeTpus»,
«BeposTHOCTB U CTaTUCTUKaY. @opMHUpOBaHUE  JIOTMYECKUX  YMEHHU
OCYILIECTBISIETCS Ha MPOTSHKEHUU BCEX JIET OOyUeHHs B CTapIei IKOJIe, a 3IEMEHTHI
JIOTUKH BKJIIOYAKOTCS B COJEPKAHUE BCEX HA3BAHHBIX BBIIIE MOIYJIEH.

B yue6HOM mnaHe Ha u3zydeHue «Maremarruka» Ha 0a30BOM YpPOBHE BBIJCICHO
340 yacoB B ryMaHUTapHOM npoduiie, B ToM ymucie B X kiaacce — 170 gacoB (5 yacos
B Hezeno), B X1 kimacce — 170 vacoB (5 yacoB B Hezen0) U 272 yaca B OJTUMITHATHOM
npoduiie, B Tom ymncie B X kiacce — 136 yacoB (4 yaca B Hezeno), B XI kinacce —
136 yacoB (4 yaca B HEZIEIIIO).

INIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUEBHOI'O ITPEJIMETA
«MATEMATHUKA»

OcBoenne yueOHoro mpeamera «MaremaTuka» JTOJDKHO 00ecrednBaTh
JOCTH)KEHUE Ha YPOBHE CpPEAHEro OOIIEro oOpa3oBaHMs CIEAYIOMIMX JUYHOCTHBIX,
MeETanpeIMETHBIX U ITPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS MPOTpaMMbl Y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yITC:

I'pasicoanckoe eocnumanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MTO3UIIMK 00YyJarOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUMUCKOTO OOIIECTBa, MPEICTABICHUEM O MAaTEMATUYECKUX
OCHOBaX  ()YHKIIMOHUPOBAHUS  PA3JIMUHBIX  CTPYKTYp, SIBJICHUM, MPOLEIYP
IpaXkJIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U Mp.), YMEHUEM B3aMMOCHCTBOBATDH C
COLIMATbHBIMU UHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIHUSAMU U HA3HAUCHUEM.

Ilampuomuueckoe éocnumanue:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPAXKTAHCKOW HIECHTHUYHOCTH, YBaKECHHS K
MPOLIIOMY W HACTOSIIEMY POCCUMCKOW MAaTEMaTWUKH, LIEHHOCTHBIM OTHOIIEHHUEM K
JOCTHXKEHUSM POCCUMCKUX MAaT€MaTUKOB M POCCUUCKOW MAaTEMATUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO JITUX JIOCTHKEHUN B JPYrMX HayKaX, TEXHOJOTUsAX, cdepax
SKOHOMUKH.

/lyx06H0-HpaecmeeHn020 60CRUMAHUA

OCO3HAHHMEM JYXOBHBIX IICHHOCTEH POCCUICKOTO Hapo1a; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, ITUYECKOTO IOBEAECHHUS, CBA3AHHOIO C IPAKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHUIN HAYKH U ACATEIIBHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOEHUE YCTONYMBOIO OYyAYIIETO.

Icmemuueckoe eocnumanue:
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ACTETUYECKUM OTHOIIEHWEM K MHpPY, BKIIOYAs ACTETUKY MaTEMAaTUYECKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 33/a4, PEIICHNH, pacCyX/I€HUI; BOCIPUUMUYNBOCTBIO K
MaTeMaTU4YECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Du3uyeckoe ocnumanue:

c(OPMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTH4eCKUe 3HaHUSI B UHTEpECax
3I0pOBOro M Oe3omacHoro o0pasa >KW3HHM, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY
3I0pPOBBIO  (3I0pOBOE MHTaHUE, COATAHCUPOBAHHBIA PEXHUM 3aHATUNH M OTIBIXA,
perynsipHass (u3uYecKas AaKTHBHOCTb); (PU3UYECKOTO COBEPIICHCTBOBAHUS, IIPH
3aHATHUSIX CIIOPTUBHO-03/I0POBHUTEILHOM JESTEIBHOCTHIO.

Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LEHHOCTH TPYIOJIOOUS; MHTEPECOM K
pa3nu4yHbIM chepaM mpodheCCHOHAIBHON NeSITETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOM U
e€ MPUIIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIN BbIOOp Oyaymiei nmpodeccuu u
peann30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE IJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTU4eCKOMY 00Opa30BaHUIO U CaMOOOpPA30BaHMIO HA MPOTSHKEHUU BCEH JKU3HU;
TOTOBHOCTBIO K AKTMBHOMY YyYacCTHI0 B pEHICHUM IPAKTHYECKUX  3a]ad
MaTEMaTU4YECKON HAIPABICHHOCTH.

JKonozuueckoe eocnumanue:.

C()OPMUPOBAHHOCTBIO HKOJIOTUYECKON KYJIbTYpbl, IMOHUMAHUEM BIMSHUS
COLIMAJIBHO-D)KOHOMHMYECKUX IPOLIECCOB HAa COCTOSIHME NPUPOJHOW M COLMAIIBHOU
cpezbl, OCO3HAaHUEM INIOOAIBHOTO XapaKTepa 3KOJOTHYECKUX NPO0OJIeM; OpUEHTALUEN
Ha NPUMEHEHHWE MaTEMaTHYECKUX 3HAHMM I peueHus 3axad B o0iacTu
OKpYXalollel Cpenpbl, I[UIAHUPOBAHUS TOCTYNKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEICTBUAN JUIsI OKPY>KArOIIEH Cpeibl.

Ilennocmu nayunozo nosnanus:

C()OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOILECTBEHHOM MPaKTUKH, IOHUMAaHUEM MaTeMaTUYECKOM
HAyKH Kak cepbl YeTOBEUECKON JESITeIbHOCTH, ITANOB €€ Pa3BUTH U 3HAYUMOCTHU
JUISL Pa3BUTHS LUBWIA3ALUU; OBJIAJICHUEM SI3bIKOM MATEMAaTHUKUM M MaTEMaTUYECKON
KYJbTYPOU KaK CpeICTBOM ITO3HAHMSI MUPA; TOTOBHOCTBIO OCYIIECTBIIATH IPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAINNPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PEe3yNbTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TMpeaMeTa
«MareMaTHKa XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMU, YHUBEPCANbHbIMU PE2YIAMUBHBIMU OelCTNBUSMU.

o Vuusepcanonvie  nosnasamenvHwle  Oeticmesus, obecneuusaom
Gopmuposanue 6a306bIX KOCHUMUBHBIX Npoyeccos ooyuarowuxcs (0ceoenue menmooos
NO3HAHUSL OKPYXCAowje2o Mupda, HNpUMeHeHUue JN02UYeCKUX, UCCe008amelbCKUxX
onepayuil, ymenutl pabomams ¢ ungopmayuei).

bazoevie nocuueckue oeiicmeus:

o BBISIBJISTD u XapaKTEpHU30BaTh CYIIIECTBCHHBIC MPU3HAKU
MaTeMaTHYeCKUX  OOBEKTOB, TOHATHH, OTHOIICHHUH  MEXAYy  IOHATHSIMH,
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dbopMyIUpOBaTh OMpPENEICHUS] TIOHATHN; yCTaHABIWBATH CYIIECTBECHHBIA MPU3HAK
KJ1accu(uKalmm, OCHOBaHUS ISl 0OOOIIEHUS U CPAaBHEHHUS, KPUTEPHUH MTPOBOJIUMOIO
aHaJIn3a;

o BOCIIPUHUMATh, (OPMYIUPOBaTbH U  MPEOOPa30BbIBATH  CYXKICHHUS:
YTBEPAUTEIIbHBIE U OTPUIIATENIbHbBIC, EIUHUYHbIC, YACTHBIE U 00IIME; YCIOBHBIE;
o BBIBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U

npoTuBOpeuus: B (hakTax, MAaHHBIX, HAOMIOJCHUSIX W YTBEPXKICHHUSX; MpeJiaraTh
KPUTEPUH JJIs1 BBIIBIICHUS 3aKOHOMEPHOCTEW U POTUBOPEUYUN;

L ACJIaTb BBIBOJBI C HCIIOJB30BAHHUCM 3dKOHOB JIOTUKH, ACAYKTHBHLIX H
HHAYKTHUBHBIX YM03aKﬂmquHﬁ, YMO?:aKJII-O"IeHI/Iﬁ 110 aHAaJIOTHNH,
L IMPOBOJUTH CaMOCTOATCIIBHO JOKa3aTCJIbCTBA MaTEMAaTH4YCCKHUX

YTBEPKJIECHUU (MPAMBIE U OT IPOTUBHOTO), BBICTPAUBATh apTyMEHTALUIO, IPUBOIUTH
IPUMEPBI K KOHTPIIPUMEPBL; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHHUS U BBIBOIBI;

J BbIOMpaTh CIOCOO pelieHus yuyeOHOW 3agaud (CpaBHHUBATH HECKOJBKO
BapUaHTOB pEIICHUs, BbIOMPATh HanOojee MOAXOAAUIMHA ¢ YYETOM CAMOCTOATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3zoevie uccnedosamenvckue oeiicmeus.

o UCITOJIB30BaTh BOIIPOCHI KaK MUCCIIEI0BATEIbCKU HHCTPYMEHT MIO3HAHUS;
(GbOopMyIMpPOBaTH BONPOCHI, (PUKCUPYIOIINE POTUBOPEUUE, MTPOOIEMY, YCTAHABIUBATD
HUCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y, APTyMEHTHUPOBATH CBOKO IO3UIIHIO,
MHEHUE;

J IIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBII DKCIIEPUMEHT,
UCCIIEZIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTEMaTHUECKOro 00BEKTa, SIBIICHUS,
npoliecca, BbISIBICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMH, SBJICHUSIMHU, IIPOLIECCAMU;

J CaMOCTOSITENIbHO (POPMYJINPOBATh 0OOOIIEHMSI 1 BBIBOJIBI IO pe3yJibTaTaM
IPOBEAEHHOIO HAOIIOCHUS, NCCIIEIOBAHMS, OLIEHUBATh JIOCTOBEPHOCTD MOJTyYEHHBIX
PE3ybTaTOB, BEIBOIOB U 000OIICHUIA;

o MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOILIECCA, & TAKKE BBIIBUTATh
MPETOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBUsX. Paboma ¢ unghpopmayueit:

o BBISBIIATH Ae(hUIIUTHI HH(OpPMALIUK, JTAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIIPOC U JUISl pELIEHUS 3a7a4u;

o BbIOMpaTh  MH(OpPMALMIO M3  UCTOYHHMKOB  pa3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO PA3THUHBIX
BUJIOB U ()OPM MPEACTABICHUS;

o CTPYKTYpUPOBATh UH(OPMALIHIO, TPEACTABIATH €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

o OLICHMBAaTh  HAAEKHOCTH  MHQOpPMAIMM 1O  CaMOCTOSTEIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

J Vuueepcanvnuvie  KomMmyHukamuenwvle  Oelcmsus,  obecneuusaiom
CcOpMUPOBAHHOCb COYUATLHBIX HABLIKOS 00YUaAIOUUXCHL.

Obwienue.

o BOCIPUHUMATh U (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBUU C

YCIIOBUAMU U I CIIAMHA O6H_IGHI/I$I; SICHO, TOYHO, I'PaMOTHO BbIPA’KaTb CBOXO TOYKY 3PpCHUA
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B YCTHBIX M MHUCHBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOAY pEIIeHHs 3a/1adH,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

o B X0/J1€ 00CYXIEHUS 33]1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAaEMOU TEMBI,
poOJIeMBbl, peliaeMoi 3aJauu, BHICKA3bIBaTh UJICU, HAIIEJICHHbIC HA TTOMCK PEIlICHHUS;
COIMOCTAaBIISAITh CBOM CYXKJEHUS C CYXKICHUSIMH JAPYIMX YYaCTHUKOB JIHMAJIOTa,
OOHapyXMBaTh Pa3UUKe U CXOACTBO MO3UIUI; B KOPPEKTHOU dhopme PopMynnpoBaTh
pa3HOIIIACHsl, CBOU BO3PAXKEHUS;

o NPEICTaBIATh  pe3yJNbTaThl  pEIICHHs  3ajaud,  OKCIEPHMEHTa,
UCCIIEJIOBAHUS, IPOEKTA; CAMOCTOSITEILHO BBIOUPATh (POPMAT BBICTYIUICHUS C yUETOM
3aJ1a4 MPEe3eHTalUU U1 0COOEHHOCTEH ay IUTOPHH.

Compyonuuecmeo:

o NOHMMATh U MCIOJIb30BaTh  IMPEUMYIIECTBA  KOMAHIHOW  H
WHIUBUTyaJIbHON paOOTHI ITPU PEIICHNUHN YUeOHBIX 3a/1a4; TPUHUMATh 1€ COBMECTHOM
JeSITETFHOCTH, TUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM pabOThI, PacIpeaesisaTh BUIbI
paboT, TOroBapuBaThCs, 0OCYKIaTh MPOLIECC U PE3yJIbTaT pabOThl; 0000IIaTh MHEHUS
HECKOJILKUX JIIOJICH;

o y4acTBOBATh B IPYIIOBBIX (popMax paboThI (00Cyk1eHUs,, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U MHBIE); BINOJIHITH CBOIO YacTh pabOThl U KOOPAWHUPOBATH
CBOM JCUCTBUS C JPYTMMH 4JIEHAMH KOMaH/bl; OLIEHHBATh Ka4eCTBO CBOETO BKIJIAJA B
00U MPOAYKT IO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOIEHCTBUS.

o Yuusepcanvuvie peynsamugeHble oeticmeus, obecneuusaiom
G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopeanuzayus:

o COCTABJIATH IIJIaH, aJITOPUTM PEIICHUS 3a]]auH, BEIOUPATh CIIOCO0 PEIICHNUs
C y4€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBaTh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(OpMaLIUU.

Camokonmpony:

o BJIaJeTh HABbIKAaMHM I[IO3HABATEJIbHON peduieKcuM Kak OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUI M MBICIUTENBHBIX MPOLECCOB, X PE3yIbTAaTOB; BJIA/ETh
cnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Ipoliecca W pe3yjbTaTa pelieHus
MaTeMaTUYECKOM 3a4auu;

o NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MpPH PEHICHUU
3aa4d, BHOCHTh KOPPEKTHUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB,
JTaHHBIX, HAMJIEHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

. OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIU M YCIOBUAM, OOBICHATH
OPUYUHBI JOCTH)KEHUS WIM HEIOCTHXKEHHS pPEe3yJIbTaTOB JESITEIbHOCTH, HAXOAMThH
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ysibTaThl OCBOEHHUSI paboueil MporpaMmbl MO MaTEMaTHKE
NpeACTaBICHbl MO TrojaM oOydeHus B paMKax OTACIbHBIX  MOJyJled B
COOTBETCTBYIOIIUX pa3zaeiiax Hacrosuen [IporpamMmmel.
10 kiaacc
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OcBoenre yaeOHOTO MOTYJIS «A/12e0pa u Hauana MamemamudecKkozo AHaIu3ay
B 10 kjacce Ha YpOBHE cpeaHero ooOImero oOpa3oBaHUs JOJDKHO OO€CIeuYrBaTh
JIOCTHKEHHUE CIICAYIOINUX TPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

Yucna u evruucienus

o OnepupoBaTh MOHATHSAMHU: PAUUOHAIBHOE W JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U ACCATUYHAS APOOB, TPOLICHTHI.

J Beimonaate  apudmeTHyecKue omepalud ¢ PalUOHATIBHBIMU U
JEMCTBUTEIILHBIMU YHUCIIAMH.

o Bbmonaate  npuOMMKEHHBIE — BBIYMCIEHMS, HCIHOJB3Ys  MpaBUIIa
OKpYTJICHUS, 1e1aTh IPUKUIKY U OLICHKY PE3YJIbTaTa BBIYMCIICHUM.

J OnepupoBaTh MOHATUSMU: CTENEHb C LEIbIM MTOKA3aTEIEM; CTAHIAPTHAS

¢dbopma 3anucu JeMCTBUTENLHOTO YUCIIA, KOPEHb HATYypaJIbHOM CTEMICHH; NCTIOIh30BaTh
HOIXOASITYI0 (OpMy 3alHCHU JIEHCTBUTEIBHBIX YWCEN IS PEHICHUS MPaKTHUYECKUX
3a]1a4 ¥ NPECTABICHUS JaHHBIX.

J OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC W TaHI€HC IPOU3BOJIBHOIO
yIia;  WCHOJB30BaTh  3alMCh  IPOM3BOJBHOTO  yIjia  yepe3  oOpaTHbIE
TPUTOHOMETPUUECKUE (PYHKIINU.

Ypaeuenus u nepasencmesa

o OnepupoBarh NOHATUAMU: TOXKAECTBO, YPABHEHHUE, HEPABEHCTBO; IIEJIOE,
pPalMOHAIBHOE, WPPALMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHUE;

o BrimonHsaTe mpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKECHUI U pelaTh
TPUTOHOMETPUUECKUE YPABHEHMUSI.
o BrimonHsATs peoOpa3zoBaHus LENbIX, PAMOHABHBIX U UPPAIIMOHATBHBIX

BBIPQKECHUM U PELIATh OCHOBHBIE THUIIBI LEJbIX, PALMOHAJIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

° [IprMeHsATh ypaBHEHUSI U HEPABEHCTBA JJIA PEUICHUS MAaTeMaTHYECKHUX
3a/lay M 33714 U3 pa3IMuHbIX 00JIacTel HAyKU U PEaIbHOU KU3HH.
° MopenupoBaTh peanbHbIC CUTyallUM Ha S3bIKE alreOpbl, COCTABIATH

BBIPA)KEHUS, YPABHEHNU S, HEPABEHCTBA 10 YCIOBHIO 33]1a4M, UCCIIE0OBATh IOCTPOCHHBIE
MOJIENIU C UCTIOJIb30BAaHUEM amapaTa ainreophl.

Dyukyuu u epaguxu

o OnepupoBaTh HOHATUAMU: PYHKIIHS, CIOCOOBI 3aaHus (DYyHKIMHU, 00JIacTh
OTpe/ieNICHUs] U MHOKECTBO 3HaYEHUH (PyHKIMH, rpaduK PYHKIIMH, B3AUMHO OOpaTHBIE

byHKIUY.

. OnepupoBaTh MOHATUSAMHU: UYETHOCTh M HEYETHOCTh (PYHKLUHU, HYJIU
(GYHKIMY, TPOMEXKYTKU 3HAKOIIOCTOSIHCTBA.

o Hcnons3oBate rpadvku PyHKIMIA TS pEIICHUS YPaBHCHU.

° Crpoutrp u uurtaTh TpaduKu JUHEHHOW (YyHKUMU, KBaIPaTHUHOM
GbyHKIUY, cTeneHHON (DYHKIMU C LIEJTBIM [TOKa3aTesIeM.

o Hcnionw3oBath rpaduku (QyHKIUN I UCCICAOBAHUS IPOIIECCOB U

3aBHCUMOCTEHN MPU PELICHUH 33]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U pEaTbHOM KU3HH;
BbIpakaTh (OpMyJIaMH 3aBUCUMOCTH MEXKIY BEIMYMHAMHU.

Hauana mamemamuueckoeo ananuza
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L OHCpI/IpOBaTI) INOHATHAMU:. TIIOCJICAOBATCIBHOCTD, apI/I(bMCTI/I‘{CCKa}I )41
reoMEeTpHuUCCKas MporpeCcCuu.

J OnepupoBaTh MOHATUSIMHU: OECKOHEYHO YOBIBAIOIIAs T€OMETpHUYEcKas
mporpeccusi, CcyMMa O6€CKOHEUHO yOBIBAIOIIEH T€OMETPUIECKON MTPOTPECCUH.

° 3ajaBaTh MOCIEIO0BATEIBHOCTU PA3IMYHBIMU CIIOCOOaMU.

° Hcnonbs30BaTh CBOMCTBA IMOCJIEAOBATEIIBHOCTEM W MPOTPECCUU A

PCHICHMA PCAJIBHBIX 3a1a4 ITPUKIIATHOTO XapaKTepa.

MHnoorcecmsa u noeuka

o OnepupoBarh MOHATUSAMH: MHOKECTBO, OTEpAlIUU HAJl MHOKECTBAMHU.

o Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIA —ammapaTr Jjisi ONHCaHMs
peaNbHBIX MPOLIECCOB U SIBJICHUH, IIPU PEIICHUH 3a7a4 U3 IPYTUX yUeOHBIX MPEIMETOB.

o OnepupoBaTh  NOHIATUSMH:  ONpENCICHUE, TEOopemMa,  CIEACTBHE,
JTI0Ka3aTeIbCTBO.

OcBoenue yueOHoro moayns «I eomempusn» B 10 kitacce Ha 6a30BOM YpPOBHE
cpenHero oOmiero 00pa3oBaHUsl JODKHO OOECHeuMBaTh JOCTHUKEHHUE CIIETYIOIIUX
MPEAMETHBIX 00pPa30BaTENbHBIX PE3YIbTATOB:

J OnepupoBaTh NOHATHIAMU: TOUKA, ITPSAMAas, INIOCKOCTb.

J [IprMEHATh aKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

o OnepupoBaTh MNOHATHUSMH: IAPAJUIEIIBHOCTh W IEPIECHIUKYJSIPHOCTD
IPSAMBIX U TUIOCKOCTEMN.

J KnaccuduimpoBaTe B3aMMHOE pacloiOKEHUE NPSIMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE.

o OnepupoBarh NOHATUAMU: IBYTPAHHBINA yTOJl, TPAHU JBYTPAHHOI'O YTJa,

pedpo IBYIpaHHOIO YIUIA; JIMHEHHBIA YroJ ABYTPaHHOTO YIJIa; IpaaycHas Mepa
JIBYIPaHHOTO yTJIA.

o OnepupoBaTh NMOHATHUSAMHU: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKIIbIN
MHOTOTPAaHHHUK, DJIEMEHTHI MHOTOIPaHHUKA, IPABUJIbHBIA MHOTOTPAHHUK.

J Pacno3HaBaTh OCHOBHBIE BH/bl MHOT'OIPAHHUKOB (IMpamuia; Mpu3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

o KnaccuduumpoBare  MHOTOTpaHHUKH, BbIOMpass OCHOBaHUS IS
Kjiaccu(ukanuy  (BBIIYKIbIE W HEBBIMYKJbIE MHOTOTPAaHHUKU; TpPaBUJIbHBIC
MHOTOIPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, TapaJLJICICIUIEIbI).

L4 OHepI/IpOBaTB ITOHATHUAMMU. CCKYyIas IINIOCKOCTD, CCUCHUC
MHOTI'OI'PaHHHUKOB.

L OOBACHSATH IMPUHIOUIIBI IIOCTPOCHUA CG‘-ICHHﬁ, HCIIOJIB3YA MCTO CJICOOB.

L CTpOI/ITB CCUCHMUS MHOI'OT'paHHUKOB MCTOJOM  CJICAOB, BBIIIOJJHATD

(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y.

o Pemmatsb 3a7aun Ha HaXOXAEHUE TEOMETPUUECKHUX BEITMYMH 110 oOpa3nam
WIM alIropuT™MaM, NPUMEHSS W3BECTHBIE AHAJUTUYECKHE METOIbl IPHU PELICHHH
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CTAHJAPTHBIX MATEMAaTHUYECKUX 3a/1ad Ha BBIUMCIECHUE PACCTOSTHUN MEXKIY ABYMS
TOYKaMH, OT TOYKH J0 MPSAMOMN, OT TOUKHU JO TUIOCKOCTU, MEXKY CKPEUIUBAIOIIUMHUCS
PSIMBIMH.

o PemaTte 3a1aun Ha HaXO0XKACHHE T€OMETPUUECKUX BEJIMYMH MO 0Opasiam
WIM alropuT™MaM, NPUMEHSSE HM3BECTHHIE AHATUTUYECKHWE METOJbl MPH PEIICHUU
CTaHJAPTHBIX ~ MaT€MaTHYECKHX  3aJad Ha  BBIYUCIEHHE  YIJOB  MEXAY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU, MEKTY IPSIMOM U TIIOCKOCTBIO, MEXAY IIIOCKOCTSIMH,
JIBYTPaHHBIX YTJIOB.

o Boruncisate 00bEMBI U MJI0MIAAM TOBEPXHOCTEM MHOTOIPaHHUKOB (ITPU3Ma,
nupaMuia) ¢ MpuMEHEeHUEM (POPMYJT; BBIYUCIISATH COOTHOUIEHUS MEXKIY IUIOIIAISIMU
MOBEPXHOCTEHN, 00bEMaMK MTOJIOOHBIX MHOTOTPAHHUKOB.

o OnepupoBaTh MOHATUSIMH: CUMMETPUSI B MPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.
o N3Bnekath, mpeoOpa3oBbIBaTh UM HHTEPIPETUPOBATH HH(OpMAIMIO O

IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MPEICTaBICHHYI0 Ha YepTexax M
PUCYHKaX.

o [TpumeHATh reoMeTprUuecKre (PaKThl sl PELHIEHUs] CTEPEOMETPUUECKUX
3a/1a4, MPEIOIaraloluX HECKOJIBKO IIAroB PEUIEHUs, €CIIH YCIOBUS IPUMEHEHHUS
3aJlaHbl B SIBHOM (hopme.

o [IppuMeHATP TPOCTEMIINE NPOTPAaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUH CTEPEOMETPUUYECKUX 3aa4.

o [IpyBOINUTE MpPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U
YKWU3HH, PAaCIIO3HABATh ITPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

o [IpuMEHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: AaHAIU3UPOBATh PEaJIbHbBIE
CUTyalldd W TPUMEHATh HW3YYCHHbIC TMOHATUS B IIPOLIECCE IIOUCKA PEUICHUS
MaTeMaTU4ecku chopMyIupOBaHHON MPOOIEMBbI, MOJCIMPOBATH PEabHBIE CUTYAIHH
Ha SI3bIKE TE€OMETpPUH, MCCIEAOBATh IOCTPOCHHBIE MOJEIM C HCIOIb30BAHUEM
r€OMETPUYECKUX MOHATUM M TEOpeM, ammapara aiareOpbl; pelarb MpPaKTUYeCKUe
3aJ1a4M, CBSI3aHHBIE C HAX0XKIEHUEM I'€OMETPUUECKUX BEJIIMYHUH.

OcBoenue yueoHoro moayist «Beposamnocmo u cmamucmuka» B 10 kiiacce Ha
0a30BOM YpOBHE CpeIHEro o01Iero oopa3oBaHus JOJKHO 00ECIeYnBaTh TOCTUKEHHE
CJIEIYIOLIMX IPEIMETHBIX 00Pa30BaATENbHBIX PE3YIbTATOB:

J Yurtath U CTPOUTH TAOJIULIBI U IUATPAMMBI.

o OnepupoBaTh MOHATUSIMU: CpelHee apudmeTnyeckoe, MeauaHa,
HanOoJIblIee, HAMMEHbBIIIEE 3HAYEHHUE, pa3MaxX MacCHBA YHUCIOBBIX JaHHBIX.

o OnepupoBaTh MNOHATUSAMHU: CIy4YallHBIM AKCIEPUMEHT  (ONBIT) U

Clly4ailHoe COOBbITHE, DJIEMEHTAPHOE COOBITHE (PJIIEMEHTAPHBIN MCXOJ) CIy4ailHOIro
OIBITA; HAXOJWUTh BEPOATHOCTH B ONBITAX C PAaBHOBO3MOXXHBIMH CITyYaiHBIMU
COOBITHSIMH, HAXOAUTH U CPABHUBATH BEPOSTHOCTH COOBITHI B M3YUEHHBIX CITy4alHbBIX
HKCIIEPUMEHTAX.

o Haxonute u ¢GopMynupoBath COOBITHS: TIEpeCEUYCHHE W OOBEAMHEHHE
JAHHBIX COOBITHI, COOBITHE, MTPOTUBOIIOIOKHOE JAHHOMY COOBITHIO; TOJB30BATHCS
nuarpaMmMamu Disiepa U GOpMYJION CIIOKEHUSI BEPOATHOCTEH MPU PEIICHUH 3a]1a4.
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o OnepupoBaTh IMOHATHUSMU: YCIOBHAs BEPOSATHOCTb, HE3aBUCHUMBIE
COOBITHS; HAXOJIUTh BEPOSTHOCTH C MOMOIIBIO MPAaBUJIa YMHOXKEHHS, C TMOMOIUIBIO
JIEpEBA CIy4ailHOTO ONBITA.

o [IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEIICHUU 3a/1a4.

o OnepupoBaTh MOHITUSMU: UCTIBITAHKUE, HE3ABUCUMBIE UCTIBITAHUS, CEPUS
UCITBITAHWH, YCTIEX M Hey1a4a; HAXOIUTh BEPOSITHOCTH COOBITHI B CEpPHUU HE3aBUCHUMBIX
UCIIBITAaHUH JI0 IEPBOI0O ycIexa; HaXOAUTh BEPOSITHOCTH COOBITHI B CEpUU UCTIBITAHUN
bepnysu.

o OnepupoBaTh TMOHATHUSIMU: ClydailHash BEJIWMYMHA, PpACHPEICICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.

11 kiace

OcBoeHue yueOHOTO MOAYIISL «A12efpa u Havwana Mamemamuiecko2o aHaiu3ay»
B 11 xmacce Ha 0a30BOM YpOBHE CpEIHEro o0miero oOpa3oBaHUS JOJKHO
o0OecrieuynBaTth  JOCTHKEHUE  CIEAYIOIIMX  MNPEIMETHBIX  00pa30oBaTEIbHBIX
pe3ynbTaTOB:

Yucna u gviuucienus

J OnepupoBaTh MOHATHSAMH: HATypalbHOE, LIEJIOE€ YHUCIIO; HCIOJIb30BAThH
IIPU3HAKU JEITUMOCTH LIEJIBIX YHCET, PA3JI0KEHUE YUCIIA Ha MTPOCThIE MHOKHUTEIH IS
pelIeHus 3a/1a4.

o OnepupoBaTh MOHATHEM: CTENIEHD C PAIMOHATILHBIM [TOKA3aTEIIEM.

J OnepupoBaTh MOHATUAMU: JIOTapU(PM YUCIIa, JECATUYHBIE U HaTypaJIbHbIE
Jorapu@mel.

Ypasnenus u nepasencmea

o [IpuMeHsTh CBOWMCTBA CTENEHHU [UIsI NPEeoOpa3OBaHUSA BBIPAKECHUI;
ONEpUPOBATh TMOHATUSMHU: [OKA3aTeJIbHOE YpPAaBHEHHWE M HEPABEHCTBO; pelIaTh
OCHOBHBIE THUITbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

o BeinonHATe npeoOpa3zoBaHusl BBIPAXKEHU, COAEpPKAIIMX JIOTapu(pMBbI;
ONEepUPOBATh MOHATUAMU: JOTApUPMHUUECKOE YpaBHEHHUE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIBI JTIOTApU(PMUUECKUX YPAaBHEHUH U HEPABEHCTB.

J Haxonuts penieHus npoCTenImx TPUrOHOMETPUYECKUX HEPABEHCTB.

J OnepupoBaTh NOHATHAMH: CUCTEMA JIMHENHBIX YPABHEHUH U €€ PEILICHHUE;
HCITOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM VISl PEILIEHUS TPAKTUYECKUX 3a/1a4.

. Haxomute  pemeHuss nOpocTEMIIMX  CUCTEM U COBOKYITHOCTEW
palMOHAIBHBIX YPABHEHUU U HEPABEHCTB.

J MopenupoBaTh peanbHble CHUTyallMd Ha S3bIKE anreOpbl, COCTaBIATH

BBIPKEHUS, YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIIOBHUIO 3a7a4H, UCCIICOBAThH
MOCTPOCHHBIE MOJIEINIU C MCTIOJIH30BAHUEM alllapaTa ajareOpsbl.

Dynxyuu u epaguxu

o OnepupoBaTh TOHATHSIMH: TEPHOAUYECKas (DYHKIHS, TPOMEKYTKA
MOHOTOHHOCTH (DYHKITUH, TOYKH SKCTpeMyMa (yHKITUH, HanOOJIbIIIeE U HauMEHBIIICS
3HaYeHUs (QYHKIIMU Ha TIPOMEKYTKE; UCITOJIb30BaTh WX JIJIS UCCICI0BaHUS (YHKITUH,
3aJJaHHOU Tpa(UKOM.
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o OnepupoBaTh MOHATUIMU: TPAPUKHU MOKA3aTEIBHOM, JorapudmMuyeckoi u
TPUTOHOMETPUUECKUX (PYHKIMM; HM300pakaTh UX HA KOOPJUHATHOW IUIOCKOCTH U
MCIIOJIb30BATh JJISl PEILICHUSI ypaBHEHUN 1 HEPABEHCTB.

o N300paxkaTh Ha KOOPAMHATHOM TIUIOCKOCTH TpaduKH  JTUHEHHBIX
yYpaBHEHH 1 MCTIONB30BaTh UX JIJIsl PEIICHUS] CUCTEMBI JINHEHHBIX YPaBHEHHIA.
J Wcnons3zoBate Tpaduku (yHKIMNA A7 HUCCIEAOBAHMSA MPOIECCOB U

3aBUCUMOCTEHN U3 IPYTUX YUeOHBIX JUCIUTLINH.

Hauana mamemamuuecrxoeo ananuza

o OnepupoBaThb TOHSTUSAMM: HENpepbiBHAS (YHKIUSA;, MNPOU3BOAHAS
(GYHKIIUU; UCTOIB30BaTh T€OMETPUUYECKUN U (UBUYECKUN CMBICT MPOU3BOTHON JUIs
pelIeHus 3a/1a4.

o Haxomute  mpoOM3BOAHBIE  3JEMEHTapHBIX  (QYHKIHMM,  BBIYUCIITH
MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIUH.
o Hcnonb3oBath MPOMU3BOAHYIO JJISi  HUCCIENOBaHUA  (QYHKIMM  HA

MOHOTOHHOCTB U 3KCTPEMYMBI, IPUMEHSTH PE3YJIbTATHI UCCIICOBAHUS K TOCTPOCHUIO
rpaduKoB.

o Hcrnons30BaTh MPOU3BOIHYIO IS HAXOXKACHUS HAWITYy4IIEro PElICHUs B
MIPUKJIAIHBIX, B TOM YUCJIE COUUAIBHO-DKOHOMHYECKUX, 33/1a4aX.

o OnepupoBaTh MOHATUSAMHU: TIepBOOOpa3Hasi W MHTErpajl; NOHUMATH
TEOMETPUYECKHUN U (PU3MUYECKHUIA CMBICI MHTETPAJIA.

J Haxomute mnepBooOpa3Hble 3JIEMEHTApHBIX  (DYHKIMM; BBIYUCIATH
uHTerpain no gopmysne Hototona—JleiOnuna.

o Pemrate mpukitagHble 3a1a4n, B TOM YHCIIE COLUAIBHO-D)KOHOMUYECKOTO U

(U3NYECKOro Xapakrepa, CpeICTBAMA MaTEMAaTHIECKOTO aHAIN3A.

OcBoenne yueOHoro moayns «I eomempusn» B 11 kiiacce Ha 6a30BOM YpPOBHE
cpemHero oOmiero o0pa3oBaHUs JIODKHO OOCCIeUrBaTh JOCTHIKCHHE CIICTYIOIMINX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

o OnepupoBath MOHATUAMHU: [IJIMHIPUYECKAsT TOBEPXHOCTh, 00pa3yroue
UJIMHAPUYECKON MOBEPXHOCTH; IMUJIMHAP; KOHUYECKasi MOBEPXHOCTh, 00Opa3yroIiue
KOHUYECKOW TOBEPXHOCTH, KOHYC; chepruyeckasi TOBEPXHOCTb.

o Pacno3naBate Tena BpaieHus (LMIMHIP, KOHYC, cdepa U map).

o OOBSICHATH CIIOCOOBI MTOTYUYEHHUS TEJ BPAIICHUSI.

. KnaccuduimpoBaTs B3aMMHOE pacioio’KeHUe Cepbl U MIOCKOCTH.

° OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,

BBICOTA CETMEHTA; IIIApOBO¥ CJION, OCHOBAHHUE IIIAPOBOTO CJIOS, BEICOTA IIIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

° Beraucnare 00bEMBI M TUIOMIATX TOBEPXHOCTEH TEI BpAIICHHS,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpPMYI.

° OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHHWK, BIHUCAaHHBIA B chepy
OIMMCaHHBIN 0KOJIO cpephl; chepa, BlMcaHHAST B MHOTOIPaHHUK WJIH TEJI0 BpaIlCHUSI.

° BBIYUCIISTE COOTHOIICHUS MEXKIY IUIOMAASMHU IMOBEPXHOCTEH M
00BEMaMHU ITOJOOHBIX TE.
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o N306paxarh uzyyaembie (GUTYpHI OT PYKH U C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

J BBINIONHATE (BBIHOCHBIE) IIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BPAIlICHUS.
J W3Bnekatb, WHTEPIPETHPOBATH U MPeoOpPa3OBHIBATH HHQPOPMAIHIO O

INPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PHUTypax, MPEICTABICHHYI0 Ha YepTekKax Hu
pUCYHKaX.

o OnepupoBaTh MOHATHEM BEKTOpP B MPOCTPAHCTBE.

o BhINonHATh ACHCTBUSI CIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOXXEHHS BEKTOpa Ha YUCTI0, 00BACHATH, KAKUMH CBOMCTBAMH OHU 001 al0T.

o [IprMeHATh TPABWIIO NapaJUIeICIUIE/A.

o OnepupoBaTh MOHSATUSAMH: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,

BEKTOp, MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJl MEXKIY
BEKTOpaMH, CKaJSIPHOE NPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIC
BEKTOPBHI.

o Haxonute cymMmmMy BEKTOPOB M MPOM3BEIECHUE BEKTOpA HA YMCIO, YroJ
MEXIY BEKTOpaMH, CKaJsIpHOE IPOU3BEIEHUE, PACKIIAbIBaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

J 3aiaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

J [TpumeHATh reoMeTprUuecKre (PaKThl sl PELHIEHUs] CTEPEOMETPUUECKUX
3a/1a4y, NPEIIONIArarlliX HECKOJIbKO LIaroB pEUICHUs, €CIIM YCJIOBHUS NMPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

L Pematn HpOCTefIHJI/Ie IreOMCTPHUUICCKUC 3a4a491 Ha IPUMCHCHUEC BEKTOPHO-
KOOPpAWMHATHOI'O MCTOJA.
L4 Pemarsn 3aJa4 Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOLICHUN U

HAX0XJIEHUE T€OMETPUUYECKUX BEJIIMYUH MO o0pa3laMm WM aJIrOpUTMaM, HpUMEHs
W3BECTHBIE METO/IbI IPY PELIEHUH CTAHIAPTHBIX MATEMAaTUUYECKUX 3aa4.

o [IpuMeHATP TPOCTEMIINE NPOTPAaMMHBIE CPEIACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEILIEHUH CTEPEOMETPUUYECKUX 3a/1aY.

o [IpuBOANTH MpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
YKU3HH, PACIIO3HABATH MTPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

. [IpuMeHATh NOJyYEeHHBIE 3HAHUS HA IPAKTUKE: aHAJTU3UPOBATh PEATIbHBIE
CUTyallUM M TNPHUMEHATh HW3YUYECHHBIE IIOHATHS B INPOLECCE IIOMCKA PEIIEHUs
MaTeMaTHYecKH c(HOpMYJIHPOBAHHON MPOOJIEMBI, MOJECINPOBATh PEAIbHBIE CUTYaIH
Ha S3bIKE TEOMETPUM, MCCIEAOBATh IIOCTPOEHHBIE MOJEIM C HCIIOJIb30BAaHUEM
r€OMETPUYECKUX TMOHATUM M TEOpeM, ammapara aiareOpbl; pelarh MpPaKTUYeCKUe
3aJ1a4M, CBSI3aHHBIE C HAX0XK/IEHUEM T€OMETPUUECKUX BEJIIMYHUH.

OcBoenue yueoHoro Mmoayis «Bepoamnocms u cmamucmuxa» B 11 xnacce Ha
0a30BOM YpPOBHE CpeJIHEro o0IIero o0pa3oBaHus JOJDKHO 00ECIIeUynBaTh TOCTUKECHHE
CJIEIYIOLIUX PEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

o CpaBHHBaTh BEpPOSTHOCTH 3HAYEHUW CIy4allHOW BEJIMYMHBI [0
pacnpeesICHUIO WU C IOMOUIBIO JUArPaMM.
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o OmnepupoBarh MOHIATHEM MAaTEMATHUUYECKOIO OXKUAAHUS;, IPUBOJIUTH
OpUMEpBl, KaK INPUMEHSETCS MaTEeMaTHUYECKOE OKUIAHHE CIIydallHOM BEJIMYMHBI
HaXOJIUTh MAaTEMaTUYECKOE OKUIAHUE 110 TAHHOMY PacIpeieIeHHUIO.

o MMmeThb npencTaBlieHUE O 3aKOHE OOJIBIINX YUCEN.

o HMeTh npeacTaBieHue 0 HOPMAJIbHOM pacCHpeeIICHUH.

COAEPKXAHUE YYEBHOI'O KYPCA (I10 I'OJAM OBYYEHMUA)
1. 10 kmacc

YHucna u sviyucienus

Pannonanpupie uncna. OOBIKHOBEHHBIE M JIECSTHYHBIE IPOOH, MPOLEHTHI,
OECKOHEUHbIE  TEepUOAUYECKUe  apoOu.  ApudMmeTudyeckue  Omepanuu ¢
palroHaIbHBIMU YHUCIIaMHU, MPeoOpa30oBaHMs YHCIOBBIX BbIpakeHui. [Ipumenenue
Ipo0ed W MPOLIEHTOB JUIsl PELICHHs MPUKIAIHBIX 33Jad U3 pas3IMYHbIX OTpaciei
3HAHUU U PEATBbHOM )KU3HH.

JlelicTBuTeNnbHBIE 4WCia. PalMoHanbHbBIE W HpPpPAlMOHAIBHBIC YHCIA.
Apudmernueckue omnepalud ¢ JEHCTBUTEIbHBIMU yuciamu. [IpubamxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.

Crenens ¢ uensM nokaszarenaeMm. CtangaptHas Gpopma 3aliucH AeMCTBUTEIBLHOTO
yucna. Mcnonp3oBanue noaxonsuedl (GopMbl 3amucHU JEUCTBUTENbHBIX YMCEN IS
pELIECHUs IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuii  KOpeHb  HaTypalbHOM  cremeHu.  JledicTBus ¢
apu(pMeTHYECKUMU KOPHSIMHU HAaTYpaJIbHOM CTETIECHHU.

CuHHyC, KOCUHYC U TaHI'€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

Ypasuenus u nepagencmea

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBaHue TPUTOHOMETPUUYECKUX BbhIpaxeHUd. OCHOBHBIC
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHU. HepaBeHCTBO, pelieHre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre uppanmoHanbHbIX YPABHEHWM U HEPABEHCTB. Pelienue
TPUTOHOMETPUUECKUX YPABHEHUH.

[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a4a4 U
3a/1a4y U3 Pa3IMYHbIX 00J1aCTe HAYKU U PEaIbHON KU3HH.

Dyuxyuu u epagpuxu

Oyuk1us, cnocoOsl 3aganus Gyukuuu. ['paduk Gyukiuu. Bzaumuo odpaTHbie
byHKUIHU.

OO6usacTh ompeneseHus: 1 MHOXECTBO 3HaueHUM ¢yHkuuu. Hymu ¢yHkuuu.
[TpomexyTku 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast (yHKIHMSI C HaTypaJbHBIM U 1LI€JIbIM TOKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHS N-OM CTENIEHHU.

TpuroHomerpruueckass OKpPYKHOCTb, OIIPEIEIEHHE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.
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Hauana mamemamuueckozo ananuza

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS MOCIEN0BATENbHOCTEN. MOHOTOHHBIE
NOCIIEA0BATEIBHOCTH. ApudMeTHUecKas U reoMeTprudeckas rnporpeccuu. beckoneuHo
yObIBatoliasi reomerpuueckass mnporpeccus. Cymma O€CKOHEYHO yObIBaromien
reOMeTpUYecKOr mporpeccur. PopMyiia CI0XKHBIX IPOLEHTOB. Mcmonp3oBaHue
IIPOTPECCHUM IS PEILICHUS peabHBIX 3a]a4 PUKJIATHOTO XapaKTepa.

Mmnoorcecmea u no2uka

MHoXxecTBO, omepanuu HaJa MHOxecTBamH. [[uarpammel Oinepa—BeHHa.
[IppuMeHeEHNnE TEOPETUKO-MHOKECTBEHHOTO ammapara Uil OINKCAHUS PEaJIbHBIX
MPOILIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 IPYTHX yYEOHBIX MMPEIMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

LIpsmvie u niockocmu 6 nPOCMPaHcmee

OCHOBHBIE MTOHATHUSA CTEPEOMETPUU. TOUKa, MPsAMast, MIOCKOCTh, TPOCTPAHCTBO.
[TonsiTe 06 aKCMOMAaTUYECKOM MOCTPOECHUHN CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUN
U CJIEACTBUS U3 HUX.

B3auMHOE pacnosioKeHUE IIPsIMBIX B IIPOCTPAHCTBE: IIEpECEKaroluecs,
IapajulesIbHbIEC ¥ CKpeLMBaroIuyecs npsmele. IlapamienbHOCTh IPSAMBIX U IUIOCKOCTEN
B IPOCTPAHCTBE: IApaJuICIIbHBIE IIPsMbIE B IIPOCTPAHCTBE; IMApPAIUICIBHOCTh TPEX
IIPSAMBIX; I1APAJUIEILHOCTD IPSMOM U IUIOCKOCTH. Y TJIbI C COHAIIPABICHHBIMUA CTOPOHAMU;
YTOJI MEK1Y IPSAMBIMU B IIPOCTpaHCTBE. [lapajuiebHOCTD IIJIOCKOCTEN: ITapajuIe/IbHbIE
IJJIOCKOCTH; CBOMCTBA MapaJUIEIbHBIX IUIOCKOCTEW. [IpocTenime nmpocTpaHCTBEHHBIE
(Gurypsl Ha INIOCKOCTU: TETPA3AP, KyO, MapajuieNenuIe/; NOCTPOEHUE CEUEHHM .

[leprieHIUKYISIPHOCTh NPSIMOM M IIJIOCKOCTH: TEPIEHANKYJSIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, MPSMBIE MTAPAJUICIbHBIE U MEPIICHANKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHINKYJIAPHOCTA NPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOU NEPIEHAUKYIIAPHON
IJIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YTOJ MEKIY IPSIMOM U IIJIOCKOCTHIO; JBYTPAHHBIN
yTOJ1, IMHENHBIN YroJI ABYTPAHHOTO yruia. [lepneHIuKyasp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 TUIOCKOCTH, TPOEKLUs (PUTyphl Ha
IIJIOCKOCTb. [IepIeHIMKyYIApHOCTD IUIOCKOCTEN: MPU3HAK MEPIICHIUKYIJISIPHOCTH ABYX
IJI0CKOCTEN. Teopema 0 TpEX MEepIEeHIUKYIIAPaX.

Mnoeoepannuku

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE U
HEBBITYKJIbIE MHOTOI'DAHHMKH; pPa3BEPTKa MHOrOrpaHHuka. IIpusma: N-yrosipHas
NpU3Ma; TPAaHU U OCHOBAHMS MPHU3MBbI; MpsAMas W HAKJIOHHAs MNPU3MBI; OOKOBas U
ITOJIHAs: HOBEPXHOCTh NpU3MBL. [[apannenenumnen, npsaMoyroibHbIN Mapayienenunes u
ero cporcrsa. [lupamunma: N-yrojapHas nupamuaa, TpaHW U OCHOBaHUE MUPAMUIBI;
OOKOBasi W MOJHAs MOBEPXHOCTh MHUPAMUJbI; MPABUJIbHAS M YCEUEHHAs MHUpaAMUJIA.
DNeMEHTBI NPU3MbI U TupamMubl. [ [paBuiibHbIE MHOTOTPAHHUKH: TOHATHE ITPABUIIBHOTO
MHOTOTPAaHHMKA; TMpaBWIbHAsg TMpU3Ma W IpaBWIbHAs NHPAMHUA; IpaBUJIbHAsS
TpeyroJibHas MMpaMu/a U MpaBUIIbHBIN TeTpasip; KyO. [IpencraBnenue o npaBUIbHbBIX
MHOTOIPAaHHHUKAX: OKTa3J1p, T0AEKa’3ap U ukocasap. CeueHus NMpU3Mbl U TUPaMUIBbI.

CuMmMmeTprs B TIPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH, MPSMOM,
IUIOCKOCTH. DJIEMEHThl CUMMETPUU B MHUpPaMUJaX, NapajulesIeuIe ax, MpaBUIIbHbBIX
MHOTOIPAHHHKAX.
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Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTM M TOJHOM TOBEPXHOCTH MPSMON MPU3MBI, IJIOIIAb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPSIMOU mpu3Mbl. [1nomans 60KoBOM
MMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM MNHpaMHUAbL, TeOpemMa O IUIOMAIU
yceu€HHoU nupamubl. [lonstre 06 00bEMe. O0BEM TUpaMUIbI, TPU3MBI.

[logo6upie Tenma B mpocTpaHcTBE. COOTHOIICHHUS MEXIY IUIOMIAJASIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

Teopua eeposimuocmen u cmamucmuKa

[IpencraBneHre MAaHHBIX C TOMONIBIO TaOnui W jauarpamm. CpenHee
apudmeTnyeckoe, MeAuaHa, HauOOJbIIee W HAUMEHbIIEEe 3HAYCHHS, pa3Max,
JUCTIEPCHS U CTaHJAPTHOE OTKIIOHEHHE YHUCIOBBIX HAOOPOB.

Crny4daitHble SKCIIEPUMEHTHI (OIBITHI) U ClIy4alHbIE COOBITUS. DJIEMEHTApPHbIC
coObITHS (MCXOBI). BeposTHOCTH ciydailHOTO COOBITHSI. BIM30CTh 4YacTOTHI |
BepOSTHOCTU CcOObITUH. CilydailHble OMBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU. BEepOosSTHOCTH COOBITHIA B OMBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepanu HaJ COOBITUSIMU: IEpecedYeHue, 0ObEeIUHEHNE, POTUBOIOJIOKHBIE
coObITHs. J[{lnarpammsl Ditnepa. @opMyiia CI0KEHUST BEPOSITHOCTEH.

YcnoBHasT BEpPOSATHOCTb. YMHOXKEHHUE BEPOATHOCTEH. JlepeBo CiyyalHOro
skcnepuMenTa. opmyiia noaHoM BeposTHOCTU. HezaBucumeblie coObITHS.

Komb6unaropaoe npaBwio ymMHokeHus. llepectaHoBku U ¢akropuan. Ywucio
coueranuid. Tpeyronsnuk Ilackans. @opmyna Ounoma HeroToHa.

bunapHbIil ciiydailHbId ONBIT (MCHBITAHUE), YCIeX M Heynada. HezaBucumeie
ucnbiTannss. Cepust HE3aBUCHMBIX HCHBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBHCUMBIX HCTIBITAHUN bepHyuH.

CnyuvaitHas  BennuuHa.  Pacmipenenenume  BepositHocTed.  Jlmarpamma
pactipenenenusa. llpumepsl pacnpeneneHud, B TOM YHCIE, T'€OMETPUYECKOE U
OMHOMMAIILHOE.

2. 1lknacc

Yucna u eviuucnenus

HarypanbHbie u nensie uncna. [Ipuznaku nenuMocty nenbix yucen. CTeneHs ¢
panmoHaJIbHBIM TIoKa3areneM. CBolicTBa crernenu. Jlorapudm uucna. Jlecatuunbie U
HATypaJbHBIE JIOTApU(MBI.

Ypasnenus u nepagencmea

[IpeoOpa3zoBanue BbIpakeHHi, coaepkamux jJorapudmel. [IpeodpazoBanue
BBIPAKEHUM, COAEPKAIMNX CTENIEHU C PALIMOHAIBHBIM NIOKA3aTENEM.

[IpuMepbl TPUTOHOMETPHUYECKUX HEPABEHCTB. [loka3aTenbHble ypaBHEHUS U
HepaBeHcTBa. JlorapupmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl JTMHEWHBIX ypaBHEHUMW. PellleHHe NMpUKIAIHBIX 3a7ad C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIIEHUI0 MAaTEMaTHYECKHUX
3a/1a4 v 3a71a4 U3 pa3InuHbIX 00J1acTel HAYKW U PEAIbHON KU3HU.

Dynxyuu u epaguxu
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Oynkuusa. [lepuoanueckue pynkunn. [IpomMexxyTkn MOHOTOHHOCTU (DYHKITHH.
Makcumymbl W MUHMMYMbl (yHKIUH. Haunbonbiiee ¥ HauMeHblee 3HAYCHUE
GyHKIMU Ha TPOMEKYTKE.

Tpuronomerpruyeckue PyHKIIMN, UX CBOMCTBA U IpaUKHU.

[TokazaTenbHas u Jorapudmuueckas GyHKIMU, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB QyHKIUN Ui pelIeHUs YpaBHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUNA JUIsI UCCICMIOBAHUS TIPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT IMPU PEUIEHUH 3a/1ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana mamemamuuecrxozo ananusa

HenpepriBabie GyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[TpousBoanas pynkuuu. ['eometpruyeckuit u pusndeckuii CMbICT TPOU3BOTHOM.

[TpousBoHbIE r1eMeHTapHbIX QyHKIUNA. DOpMysbl HAX0XKJIEHUS IPOU3BOAHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKIIHII.

[TpumeHeHre mpOM3BOJHONW K MCCIEI0BaHUIO (DYHKUMNH HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxiaeHre HauOoJIbLIET0 M HAaUMEHBIIEro 3Hau€HUs (PyHKIHUU Ha
OTpE3KE.

[IpumMeHeHne NPOU3BOJHOM JUISl HAXOXKJACHMS HAWIYYIIEro pEIICHUS B
NPUKIIAIHBIX 337a4ax, A ONpEeAesIeHUs] CKOPOCTH MpoLecca, 3alaHHOro (popmyson
WM rpauKOM.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpain, ero reomeTpuueckuii U pusndeckuii cMbIci. Berarciienne nHTerpaia
o ¢popmyne Hetorona—IJleiOHuI

Tena spawenus

[HunuHapuyeckass MOBEPXHOCTh, 00pa3yrolue WINHIPUYECKON OBEPXHOCTH,
OChb IWJIMHAPUYECKON moBepxHOCTU. L{umuuap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpasyroIias ¥ 0Ch; IIOIIaab OOKOBOM M TOJIHOW IMTOBEPXHOCTH.

KoHnunueckass moBepXHOCTb, OOpa3yrollle KOHWYECKOM IOBEPXHOCTH, OCh U
BEpILIMHA KOHUUECKOM nmoBepxHOCTU. KOHyC: OCHOBaHME U BepIIMHA, 0Opasyromas u
OCh; IUIOIIaAb OOKOBOM M IOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolie
BBICOTA; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: meHTp, paaudyc, IUAMETp; IJIOMIATb MOBEPXHOCTU ChEpH.
B3aumMHoe pacnosoxeHue chepbl U IIIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
II01AAEL ChEpHI.

N300pakeHue Tel BpallleHus Ha II0CKOCTU. Pa3BEpTKa HUIMHAPA U KOHYcCAa.

KoMOuHanuu Ten BpaiieHus ¥ MHOTOTPaHHUKOB. MHOTOrpaHHUK, OITMCAHHBIN
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBa 00BbEMOB Tell. Teopema 00 00BEME
IpSIMOYTOJIBHOTO Mapajiesienunena u ciaeacTBus u3 He€. O0bEM IMIMHIpPA, KOHYCA.
OO0bEM mapa u wionanb cepsl.

[Tonobubie Tena B mpocTpancTBe. COOTHOUICHHS MEXAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.
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Ceuenus nuinHapa (MapajyiedbHO U NEPHEHANKYISIPHO OCH), CEUYEHUSI KOHYCa
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPILUHY), CEUECHUS 11apa.

Bexmopul u koopounamyel 8 npocmpancmee

BekTop Ha miockocty U B npocTtpaHcTBe. Cll0)KEHUE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasioxeHue BEeKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio napamnenenunena. Pemenue 3ana4, CBA3aHHBIX C IPUMEHEHUEM
IpaBui JEUCTBUM ¢ BekTopamu. lIpsmoyrosbHasg cucreMa KOOpAMHAT B
npocrpancTse. Koopannartel BekTopa. [Ipocrenmme 3a1aun B KOOpAMHATAX. Y TOI MEXKITY
BekTOopaMu. CKalspHOE NPOU3BEACHUE BEKTOPOB. BhIUMCIEHUE YIJIOB MEXKIY
OpAMBIMA M IUIOCKOCTAMM. KOOpAMHATHO-BEKTOPHBIM METOA NPU  PEIICHUH
reOMETPUYECKUX 3a1a4.

Bepoamnocms u cmamucmuxa

YucnoBble XapaKTEPUCTUKHU CIyYaHBIX BEIUYUH: MATEMATUYECKOE 0KUIAHNUE,
JUCHIEpCHs U CTaHAApTHOE OTKIOHEHME. [IpuMepbl IpUMEHEHHs MaTeMaTU4YecKOro
OKHMJaHWsA, B TOM 4YHMCJIE B 3aJayax M3 IIOBCEIHEBHOM XW3HU. MareMarnudeckoe
oXXuJaHue OMHApHOHN cllydyallHOM BelMWYMHBL. MaTeMaTHuecKoe OKUIAHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTu4ecKoe OKUIaHUE U JUCIIEPCUS T€OMETPUYECKOTO U
OMHOMUAJIBHOTO PaCIpeieICHU.

3aKOH OOJIBIIMX YHUCEN U €0 POJIb B HAYKE, IPUPOJIE U OOILIECTBE.

Bri0opouHbIii METOT MICCIICAOBAHUM.

[IpuMepsl HENPEPBIBHBIX CIy4alHBIX BeJWYWH. [loHATME O IIOTHOCTH
pacnpeneneHus. 3aaadd, NPUBOIAIIME K HOPMAIBHOMY pacrpeneneHuro. llonsatue o
HOPMAaJIbHOM PaclpeacICHUN.

OBIIEE PACIHIPEJAEJIEHUE YACOB MEXAY MOAYJAMHU (110
I'OAAM OBYYEHMUS) noist ryMaHMTApHOTO NPOPHIIA

10 kiacc
Monynb KonnuectBo 4acoB
Anrebpa 1 HavaJla MaTEeMaTHYECKOTO aHAIIN3a 68
I'eomeTpust 68
BeposiITHOCTB M cTaTUCTHKA 34
HTroro 170
11 kimacc
Monynb KonnuectBo 4acoB
Anrebpa 1 HauaJla MaTeMaTHYECKOro aHAJIN3a 102
['eomeTpust 34
BeposiTHOCTB U cTaTHCTHKA 34
HTroro 170

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I1IO TOAAM
OBYYEHUA)
I'ymanurapuslii npoguian

1. 10 xmacc (170 gacoB)
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Ne HaunmenoBanme MOAYJICH, KonmgecTBo yacoB DIIeKTpOHHBIC (mudpoBrIe)
/0 | pa3zAesnoB M TEM MIPOTPaMMBI Bcero | Kontpo- | Ilpaktu- | 00pa3oBaTelbHbIE pECYpPCh
JIbHBIE YecKHe
paboThI paboTHI
Monyns 1. «Anrebpa n Hagara MaTeMaTHIECKOTO aHAITN3a»
Pasnen 1.1. IloBropenue (5-9 k)
1.1.1 | Yucaa: panoHalbHbBIE u 4 Bbubmmoreka LHOK
JICHCTBUTEIBHBIC. https://m.eds00.ru/1568aba3
1.1.2 | PanimoHaJIbHEIC ypaBHEHUS 4 https://campus.fa.ru
1.1.3 | PanimoHasibHbIC HEPABEHCTBA 4 1
HToro no paszgeny 12 1
Paznen 1.2. @ynkuuu u rpaduku
121 | ®yskuur ¥ WX OCHOBHBIC 2 bubnmoreka [HOK
cpoiictsa. I'paduk pyHKimm https://m.eds00.ru/1568aba3
1.2.2 | CreneHs ¢ 1eNbIM TIOKA3aTEIEM 1 https://campus.fa.ru
1.2.3 | CrenenHast QpyHKIUs 2
Hroro no pazgeny 5
Paznen 1.3. VppaunonanpHble ypaBHEHHS U HEPABEHCTBA
1.3.1 | Kopenb n-o#i cTeneHu 4 https://campus.fa.ru bubimorexa
HOK
https://m.edso0.ru/1568aba3
1.3.2 | UppaunoHansHbie ypaBHEHUS 6 1
1.3.2 | UppaunoHansHbIe HEPABEHCTBA 3
HToro no pazgeny 13 1
Paszpen 1.4. Tpuronomerpust
1.4.1 | I'eomeTpuuecKue OIpeaeTeHus 2 bubnuoreka LHOK
TPUrOHOMETPHYECKUX https://m.edso0.ru/1568aba3
byHKIHA
1.4.2 | TpuroHomeTpuyeckasi OKpPYK- 9
HOCTh. [IpeobpazoBanue Tpu-
TOHOMETPUYECKUX BBIPAKCHUI
1.4.3 | OOpatHble TpPUTrOHOMETpUYEC- 8
kue ¢pyHkiuu. Perienue Tpuro-
HOMETPHUUYECKUX YPABHEHHUN
1.4.4 | CgoiicTBa u rpaduku 6 1
TPUTOHOMETPUYUECKUX ¢byH-
KIUI YHCIIOBOTO apryMeHTa U
00paTHBIX K HUM
Hroro no pasgeny 25 1
Paznen 1.5. 3amaun npukIagHOTO XapaKTepa
1.5.1 | TekcroBeIe 3a1a9n Ha 2 https://campus.fa.ru
COCTaBJICHHE YPaBHECHHIA
1.5.2 | ITocnenoBaTenbHOCTH u 2 Bubnunoreka [HOK
TIPOTpeCcCHu https://m.edsoo.ru/1568aba3
153 | 3agaun ¢  HKOHOMHYECKUM 6 1 https://campus.fa.ru bubimoreka
coJiep)KaHUuEM LIOK
https://m.edso0.ru/1568aba3
HToro no pazgeny 10 1
Monyns 2. «['eomeTpus»
Pazgen 2.1. BBeneHue B cTepeoMeTpUIO
2.1.1 | bazoBble TOHSATHS CTEPEOMET- 4
pund:  TOYKa, IpsMasg U
TUJIOCKOCTh — U X CBOMCTBA
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2.1.2 | N3o0paxenue
MHOTOTPAaHHHUKOB Ha PUCYHKaX

2.1.3 | IloHsaTre 00 aKCHOMAaTUYECKOM 2
MOCTPOCHUHU CTEPEOMETPUHI
Hroro no pazgeny 10

Paznen 2.2. Bzaumuoe PacCioJOKCHHUE MTPSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBEC

2.2.1 | IlpsiMble B IPOCTPAHCTBE 2

2.2.2 | IlapannenbHOCTh MPSMBIX U 4
TIJIOCKOCTEH B MPOCTPAHCTBE

2.2.3 | [lapannenbHOCTh MIOCKOCTEH B 5
POCTPAHCTBE

2.2.4 | Yrabl MEXTY MIPSIMBIMH, 4
IUIOCKOCTSIMU M MEXKIY TIPSIMOA
Y MJIOCKOCTBIO B MPOCTPAHCTBE

2.2.5 | [lepneHIUKYISPHOCTh TPSIMOKN 4
¥ IUTIOCKOCTH B IPOCTPAHCTBE

2.2.6 | lepnieHMUKYISIPHOCTh  BYX 5
IJIOCKOCTEN B IPOCTPAHCTBE

2.2.7 | PaccTositHMEe MEXIY TOYKOH W 6
IUIOCKOCTBIO, MEXAy Tapai-
JIETIbHBIMHU IpsIMO u
TUIOCKOCTh U TNIOCKOCTSMH

HToro no pazgeny 30

Pa3nen 2.3. MHoOrorpanHuku

2.3.1 | llpuzma 5

2.3.2 | llupamuga 5

2.3.3 | O6peM MHOTOTpaHHHUKA 4

HToro no pazgeny 14

Paznen 2.4. [loBropenue u o6o0IeHne

2.4.1 | llocTpoeHue ceueHUt 8

2.4.2 | BeiuucineHne pacCTOSHUN W 6
YIIIOB

Hroro no pasgeny 14

Mopyns 3. «BepoSATHOCTh ¥ CTATHCTHKAY

Paszpen 3.1. BBeneHue B TEOpHUIO BEPOSITHOCTEN

3.1.1 | Craructuueckue JTAHHEIE: 4
oTvcaHue u TepBUYHASI
00paboTKa TaHHBIX
3.1.2 | DneMeHTh KOMOWHATOPUKH 4 https://campus.fa.ru
HToro no pazgeny 8
Paznen 3.2. Cnyuaiinbie cOObITHS
3.2.1 | Cnyuaiinbie OTIBITHI u 2 https://campus.fa.ru
ciydaitHble COOBITHSI
3.2.2 | Oneparuu HaJ COOBITUSIMU 2
3.2.3 | Knaccuueckoe, reomerpuyec- 2
KOE U CTATHCTHYECKOE Ompejie-
JICHVSI BEPOSITHOCTH COOBITHS
3.2.4 | Ycnosusie BepositHocTH. OIIB 4
Hroro no pasneny 10
Pa3nen 3.3. Cnyyaiinbple BENMYUHBI
3.3.1 | CayuaiiHple BENUYUHBI M WX 3
3aKOHBI pacrpeieeHusI
3.3.2 | 3aBucuMBIE U HE3aBUCUMBbIC 3

ciayvyaiiHele BenuyuHbl. CoB-
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MECTHBII 3aKOH pacmpeneie-
HUS IBYX CITYYalHBIX BETHYUH

3.3.3 | Hucnossie XapaKTePUCTUKH 6 1
CyYaiiHBIX BEJMYMH U WX
CBONCTBa

3.3.4 | Cepun ITOBTOPHBIX 4
HE3aBHUCUMBIX UCTIBITAHUI

Hroro no paszgeny 16 1

[ToBTOpeHue 3

OBIIEE KOJIMYECTBO YACOB I1O 170 10

[NPOIT'PAMME

2. 11 xmacc (170 gacoB)

No Hanmenosanue MOJlyJIeH, KonnuecTtBo yacos OneKTpoHHbIE (ungpoBsbie)
I/ | pa3daesioB ¥ TEM MPOTPaAMMBI Bcero | Kourpo- | Ilpaktu- | 0Opa3oBaTeibHbIE PECYPCHI
JEHBIC YeCcKue
paboThl paboThl
Monyns 1. «Anrebpa u Hayajga MaTeMaTHYECKOTO aHAIN3a)

Pazpen 1.1. Iloka3zarenabHble ypaBHEHUS

1 HCPaBCHCTBA

1.1.1 | TloBTOpEHNUE 3 https://campus.fa.ru bubinorexa
Cremenb C  pamyoOHAIBHBIM 3 LIOK
TokasatesieM https://m.edsoo.ru/f11c4afd
1.1.2 | IlokazaTenpHbIE YpaBHEHHUS 3
1.1.3 | Iloka3atenpHast QyHKIMS 1
1.1.4 | TlokazarenbHbIe HEPABEHCTBA 5 1
HToro no pazgeny 15 1

Paznen 1.2. Jlorapudmuueckue ypaBHEeH

Usl M HEpaBeHCTBA

1.2.1 | Jlorapudm u ero coiicTsa 3 https://campus.fa.ru bubimoreka
HOK
https://m.edsoo.ru/f11c4afd
1.2.2 | Jlorapudmuueckue ypaBHEHUS. 3
[Tonstue O/13

1.2.3 | Jlorapupmuueckast QyHKIUs 1

1.2.4 | Jlorapupmuueckue 5 1
HEepaBeHCTBA

HToro no pazgeny 12 1

Pazpen 1.3. Tpuronomerpust

1.3.1 | Tpuronomerpudeckne 6

byHKIUH.
Pemenne  Tpuronomerpuyec-
KHX YpaBHEHUH (IIOBTOpPEHHE)
1.3.2 | Tpuronomerpudeckre 2
HEepaBeHCTBA
HToro no pazgeny 8

Paznen 1.4. OcHOBBI quddepeHnaIbLHO

'O HCUHUCJICHUA

1.4.1 | llonsiTie mpexnena MOCIEAO- 2
BaTENLHOCTH U PYHKIMH
1.4.2 | TlpousBogHast PyHKIUH 6
1.4.3 | IlpumeHeHne MPOU3BOAHON K 6 1 https://campus.fa.ru bubimoreka
3agadam UCCIIeIOBAHUS LIOK
dynKimi https://m.edsoo.ru/f11c4afd
1.4.4 | YpaBHeHue KacaTeIbHON 4
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1.4.5 | IlpumeHeHre MPOM3BOAHON B 4
9KOHOMUKE
Hroro no pazneny 22

Pazgen 1.5. OCHOBBI HHTETPATHLHOTO HCUNCIICHIS

1.5.1 | IlepBoobpa3Has 2
1.5.2 | OnpeneneHHbIi HHTETPAT U €TO 4 https://campus.fa.ru bubimoTteka
TEOMETPUUCSCKHI CMBICIT LIOK
https://m.edsoo.ru/f11c4afd
Hroro no pazaeny 6
Paznen 1.6. O6001IeHE 1 TOBTOPEHHE
1.6.1 | Cucremsl ypaBHEHUIA u 6 bubnuoreka [HOK
HCPABCHCTB https://m.edsoo.ru/f11c4afd
1.6.2 | DieMeHTHI TCOPHH YHCEI 4
Hroro no pazaeny 10
Monyns 2. «['eomeTpus»
Pazgen 2.1. Tena Bpamenus
2.1.1 | Cdepa u map 3
2.1.2 | Hunuanop 3
2.1.3 | Konyc 3
2.1.4 | B3anMHO€ pacroyioKeHUe Tel 3
BpaIllCHUs!
2.1.5 | BzaumMHOe pacrojoKeHue Tel 3
BpAICHHs] 1 MHOTOI'PAaHHUKOB
2.1.6 | O6wbeMm Ten BpalleHus 5 https://campus.fa.ru
HToro no pazgeny 20
Pazpen 2.2. KoopauHaThl U BEKTOPHI B IPOCTPAHCTBE
2.2.1 | Cucrema KOOpAMHAT B 2
POCTPAHCTBE
2.2.2 | BexTophl B IPOCTPAHCTBE 2
2.2.3 | KooparHaTHO-BEKTOPHBIN 6
METOJ] pelIleHus 3agady B
CTEpEOMETPHHU
2.2.4 | TloBropeHue 4
Hroro no pasgeny 14

Mopyns 3. «BepoSATHOCTh ¥ CTATHCTHKAY

Pazgen 3.1. JIuckpeTHble Clly4ailHble BETUYHHbI

3.1.1 | 3akoHBI pacnpenencHus 4
CITy4ailHbIX BEJIMUKH

3.1.2 | YucnoBble  XapaKTEPUCTHUKH 4 https://campus.fa.ru
CIIy4alHbIX BENUYHH W WX
CBOMCTBa

3.1.3 | 3akoH OOJBLIUX YHCETT 4

Hroro no pasgeny 12

Paznen 3.2. HenpepwiBHBIC CTydaiiHBIC BEIMYUHBI

3.2.1 | PaBHOMEpHBIN 3aKOH 4
pacrpeneneHus

3.2.2 | HopmanbHbIit 3aKOH 6
pacnpeneneHus

Hroro no pasneny 10

Pasznexn 3.3. DieMeHTH MATEMATHUECKON CTATUCTHUKHA

3.3.1 | IToHsATHE TOYEUHBIX OLIEHOK

4

3.3.2 | Ilousatue
OLIEHOK

HWHTCPBAJIbHBIX

4
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3.3.3 | IlonsTHe 0 MIpOBEpKe 4
CTaTUCTHYCCKHUX THIIOTE3
Hroro no pazneny 12
[ToBTopeHue 29 1 https://campus.fa.ru
OBUIEE KOJIMYECTBO YACOBIIO | 170 9
ITPOTPAMME

OBHIEE PACIIPEAEJIEHUE YACOB MEXAY MOAYJIsIMA (11O
I'OAAM OBYYEHMHA) nost omMnuaHoro npopuis

10 xmace
Mopyib KonunyecTBo yacos
Anrebpa u Havyajla MaTeMaTUYECKOr0 aHaIn3a 68
['eomeTpust 34
BeposTHOCTB M CTaTHCTHKA 34
HTtoro 136
11 xmace
Mopyinb KonnyecTBo yacos
Anrebpa u Hauaja MaTeMaTUYECKOrO aHAIN3a 68
I'eomerpus 34
BeposITHOCTB M cTaTUCTHKA 34
Hroro 136

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (110 TOAAM

OBYYEHUA)
OnumnuaaHbii npoduiab

10 xmacc (136 yacoB)

Ne Hanmenosanne MOJyJIEH, KonnuecTBo yacos ONEeKTpOHHbIE (1mdpoBeIe)
/0 | pa3zAesoB M TEM IIPOTPAMMBI Bcero | Koutpo- | Ilpaktu- | 00pa3oBaTelbHbIE pECYPCHI
JIbHBIE YecKue
paboTHI paboTHl
Monyns 1. «AnreOpa u Hayajga MaTEMaTHYECKOI'O aHAJIN3a)
Paznen 1.1. [ToBropenue (5-9 ki)
1.1.1 | Yucna:  pauMoOHalnbHBIE M 4 bubnuorexa HOK
ACUCTBUTEIIBHBIC. https://m.edsoo.ru/1568aba3
1.1.2 | PanmoHasbHBIC YPaBHEHUS 4 https://campus.fa.ru
1.1.3 | PaumoHaibHbIC HEPABEHCTBA 4 1
HToro no pasneny 12 1
Paznen 1.2. dynkuuu u rpaduku
121 | ®yskuur ¥ WX OCHOBHBIE 2 bubnuoteka HOK

cBoiicTBa. I'paduk GpyHKIHN

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

1.2.2 | Cremnens ¢ 1eNbIM TIOKA3aTeIEM 1 https://campus.fa.ru
1.2.3 | Creniennast QyHKIMs 2
HToro no pazneny 5

Paznen 1.3. MppannonansHble ypaBHEHHS U HEPABEHCTBA
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1.3.1 | Kopenb n-oii crenenu 4 https://campus.fa.ru
bubnmoreka LHOK
https://m.edso0.ru/1568aba3

1.3.2 | UppanuoHaibHble YpaBHEHHUS 6

1.3.2 | UppaunoHaibHbie HEPAaBEHCTBA 3

Hroro no pazaeny 13

Paznen 1.4. TpuronomeTpust

1.4.1 | ['eomeTpudecKue OMpeacIICHUS 2 bubnuoreka HOK

TPUTOHOMETPHIECKUX https://m.edsoo.ru/1568aba3
GbyHKIMI
1.4.2 | Tpuronomerpudeckas OKpYX- 9
HOCTh. [IpeobOpazoBanme TpH-
TOHOMETPUYECKHX BBIPAKCHUI
1.4.3 | OOpatHbBle TpPUTOHOMETpUYEC- 8
kue ¢pyHkiun. Perenue tpuro-
HOMETPUYECKUX YPaBHEHUIH

1.4.4 | CroiicTBa u rpaduku 6
TPUTOHOMETPUIECKUX ¢byH-
KLU 4YHCIIOBOTO apryMeHTa U
00paTHBIX K HUM

HToro no pazgeny 25

Pazgen 1.5. 3amaun npukIagHOTO XapakTepa

1.5.1 | TekcroBbIe 3a7a4u Ha 2 https://campus.fa.ru
COCTaBJICHUE YPAaBHEHUI
1.5.2 | IocnemoBaTenbHOCTH u 2 bubnuoreka HOK
TIPOrpeCCHu https://m.edso0.ru/1568aba3
153 | 3agaun ¢ SKOHOMHYECKHM 6 https://campus.fa.ru
cozlepIKaHuEM bubnmmoreka HOK
https://m.edsoo.ru/1568aba3
Hroro no pazgeny 10
Monyns 2. «['eomeTpus»
Paznen 2.1. Begenue B cTepeoMeTpHIO
2.1.1 | bazoBble TIOHATHUS CTEPEOMET- 1
puM:  TOuYka, TpsMas U
TJIOCKOCTh — U UX CBOMCTBA
2.1.2 | N3o0paxenue 2
MHOTOI'PAHHUKOB Ha PUCYHKaX
2.1.3 | TloHsarre 00 akCHOMAaTHYIECKOM 1
MIOCTPOCHUU CTEPEOMETPUH
Hroro no pazuery 4

Pazgen 2.2. BzaumHO€ pacnoiosKeHHe 1T

PSIMBIX ¥ TTIOCKOCTEH B MMPOCTPAHCTRE

2.2.1 | llpsMbIe B TPOCTPAHCTBE 1

2.2.2 | llapannenbHOCTh TPSAMBIX U 2
TUIOCKOCTEH B ITPOCTPAHCTBE

2.2.3 | [NapannenbHOCTP MIOCKOCTEH B 2
POCTPAHCTBE

224 | Yrael  MexIy — OpAMBIMH, 3
TUIOCKOCTSIMU ¥ MEXKAY MPSIMOKN
U TJIOCKOCTBIO B MPOCTPAHCTBE

2.2.5 | [lepneHIUKYISPHOCTh TPSIMOH 2
Y IJIOCKOCTH B ITPOCTPAHCTBE

2.2.6 | IlepneHOUKYISIPHOCT  OBYX 3
IJIOCKOCTEN B IPOCTPAHCTBE

2.2.7 | PaccTosiHMe MEXIY TOYKOH M 3

IJIOCKOCTBIO, MCXKAY Iapali-
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JeTBHBIMU npsSMOit u
IUIOCKOCTh U IFIOCKOCTSMH
Hroro no pazneny 16 2
Pazgen 2.3. MHOTOTrpaHHUKH
2.3.1 | Ilpuzma 2
2.3.2 | llupamuga 2
2.3.3 | OO6bemM MHOTOTpaHHUKA 4 1
Hroro no pazgeny 8 1
Paznen 2.4. IloBTopenue u 06001eHIE
2.4.1 | ITocTpoeHue ceueHuit 3
2.4.2 | BeluucneHne pacCTOSHUM | 3
YIJIOB
Hroro no pazaeny 6
Monyns 3. «BeposITHOCTD 1 CTaTHCTHKA
Paznen 3.1. BBenmeHne B TEOPHIO BEPOSTHOCTEH
3.1.1 | Cratuctuyeckue JaHHEIE: 4
oTvcaHue " nepBUYHAS
00paboTKa TAHHBIX
3.1.2 | DneMeHTBI KOMOMHATOPUKH 4 https://campus.fa.ru
HToro no pazgeny 8
Paznen 3.2. Cryqaiinbie cOOBITHS
3.2.1 | Cayuaiinsie OTIBITHI u 2 https://campus.fa.ru
CITy4aiHbIC COOBITHS
3.2.2 | Onepanyu HajJ COOBITHSIMHA 2
3.2.3 | Kimaccuueckoe, reoMerpuyec- 2
KO€ M CTaTHCTHYECKOE OIpese-
JICHUS] BEPOSITHOCTH COOBITHSI
3.2.4 | Ycnosusie BepositHocTu. OIIB 4 1
HToro no pazgeny 10 1
Pazgen 3.3. Cnyuaiinbie BETUYUHBI
3.3.1 | CayuaiiHble BENUYMHBI M HX 3
3aKOHBI pacrpeeTIeHUsI
3.3.2 | 3aBucuMble U HE3aBHCHUMBIE 3
ciydaitaple BennuuHBL.  COB-
MECTHBIH 3aKOH pacmpesene-
HHS JIBYX CIIyYaiHBIX BEJINUUH
3.3.3 | UucnoBble  XapaKTEpUCTUKU 6 1
CIly4allHBIX BEJMYMH W HX
CBOMCTBa
3.3.4 | Cepun MOBTOPHBIX 4
HE3aBHCHUMBIX HCIIBITAHUHI
Hroro no pasgeny 16 1
[ToBTopenue 3
OBUIEE KOJIMYECTBO YACOBTIIO | 136 9
I[TPOT'PAMME
OumMmnuaaHbiin npopuian
11 xmacc (136 yacoB)
Ne HaumenoBanue MoOAyJel, KonngecTBo yacos OneKTpOHHbBIE (1 poBsIe)
/0 | pa3zaesnoB M TEM MIPOTPaMMBI Bcero | Koutpo- | Ilpaktu- | 0Opa3oBaTelibHbIE PECYPCHI
JIbHBIC YeCcKHe
paboTHI paboTHI

Monynb 1. «Anrebpa U Hayajga MaTEMaTHYECKOTO aHATN3a
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Pa3nen 1.1. Iloka3aTenpHble ypaBHEHHUS M HEPAaBEHCTBA

1.1.1 | Cremens ¢  paIHOHAILHBIM 3 https://campus.fa.ru
[OKA3aTeNeEM bubmnoreka HOK
https://m.edsoo.ru/f11c4afd
1.1.2 | Tloka3aTtenbHbIE YpaBHCHHUS 3
1.1.3 | Toka3arenpHast QyHKIHS 1
1.1.4 | Iloka3aTenbHBIC HEPABCHCTBA 5 1
Hroro no pazaeny 12 1
Paznmen 1.2. Jlorapudmuyeckue ypaBHEHHSI M HEPaBEHCTBA
1.2.1 | Jloraputm™ u ero cBoicTBa 3 https://campus.fa.ru
bubnuoreka LHOK
https://m.edsoo.ru/f11c4afd
1.2.2 | Jlorapudpmuueckre ypaBHEHHUS. 3
[Tonstue O/13
1.2.3 | Jlorapupmuueckas GyHKIUs 1
1.2.4 | Jlorapudmuyeckue 5 1
HEepaBeHCTBA
HToro no pazgeny 12 1
Paznen 1.3. Tpuronomerpus
1.3.1 | Pemienrie  TpUroHOMETpUYEC- 4
KHX YpaBHEHUH (TIOBTOpEHHE)
1.3.2 | TpuronomeTpudeckue 2
HEpaBEHCTBA
Hroro no pazgeny 6
Paznen 1.4. OcHOBBI TU(GEPEHITUATEHOTO UCYUCICHYS
1.4.1 | IlonsiTHe Tmpexnena TOCIENO- 2
BaTEILHOCTH U QYHKIIMU
1.4.2 | TlpousBoaHast GyHKIMH 6
1.4.3 | [lpumeHeHne TPOM3BOMHON K 6 1 https://campus.fa.ru
3a1a4am YCCIIEJOBAHUS bubnuorexa HOK
dyHKumit https://m.edsoo.ru/f11c4afd
1.4.4 | YpaBHeHHEe KacaTeIbHOM 4
1.4.5 | [lpumeHeHne MPOU3BOAHON B 4
9KOHOMHKE
HToro no pazgeny 22 1
Pazgen 1.5. OCHOBBI HHTErPaIbLHOTO UCUUCIECHUS
1.5.1 | IlepBooOpa3nas 2
1.5.2 | OnpeneneHHbIN HHTETPAT U €TO 4 https://campus.fa.ru
TeOMETPUYCCKHUI CMBICIT bubnuorexa HOK
https://m.edsoo.ru/f11c4afd
HToro no pazaeay 6
Paznen 1.6. O0001IeHE U TOBTOPEHHE
1.6.1 | Cucremsl ypaBHEHHI u 6 1 bubnmorexa HOK
HCPABCHCTB https://m.edsoo.ru/f11c4afd
1.6.2 | DieMeHThI TEOPHH YUCEIT 4
Hroro no pazneny 10 1
Monyns 2. «['eomeTpus»
Paznen 2.1. Tena Bpamienus
2.1.1 | Cdepa u map 3
2.1.2 | Hunuaap 3
2.1.3 | Konyc 3
2.1.4 | B3aumHOe pAacnojoKeHUue Tel 3
BpAICHHS
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2.1.5 | BzaumMHOe pacmojoKeHue Tel 3
BpallleHUs] 1 MHOTOIPAHHUKOB
2.1.6 | O6BeM el BpaIeHus 5 1 https://campus.fa.ru
Hroro no pazaeny 20 1
Pazgen 2.2. KoopauHaThl ¥ BEKTOPHI B POCTPAHCTBE
2.2.1 | Cucrema KOOpAMHAT B 2
POCTPAHCTBE
2.2.2 | BekTophbl B IPOCTPAHCTBE 2
2.2.3 | KoopanHaTHO-BEKTOPHBIH 6 1
METOJ  pelIeHus 3agad B
CTEpEOMETPHHU
2.2.4 | TloBTrOopeHue 4
Hroro no paszgeny 14 1

Monynb 3. «BeposiTHOCTD U CTaTHCTHKA
Paznen 3.1. JluckpeTHble cnydaifHble BETHIHHBI

3.1.1 | 3akoHbI pacnpeaeacHus 4
CITy4YailHBIX BEJIMUKH

3.1.2 | YucnoBble  XapaKTEPUCTUKH 4 1 https://campus.fa.ru
CIyYailHbIX BEJWYMH W WX
CBONCTBa

3.1.3 | 3akoH OONBLIUX YHCET 4

Hroro no pazgeny 12 1

Paznen 3.2. HenpepwiBHBIC CTyYaliHBIC BEIMYUHBI

3.2.1 | PaBHOMepHBI 3aKOH 4
pacrpenencHus

3.2.2 | HopmanbHsIi 3aKOH 6 1
pacrpenencHus

HToro no pazgeny 10 1

Pasznen 3.3. DieMeHTH MATEMATUUECKON CTAaTUCTUKHA

3.3.1 | IloHsATHE TOYCUHBIX OIICHOK 4

3.3.2 | [lonsiTre MHTEPBaIbHBIX 4
OIIEHOK

3.3.3 | llonsTne 0 MTPOBEPKE 4
CTaTUCTHYECCKHUX THIIOTE3

Hroro no pasgeny 12

OBUIEE KOJIMYECTBO YACOBTIIO | 136 8

I[TPO'PAMME

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMM

Ko . o
DOBe ﬂ)leMOFO IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOM
posep NMPOrpaMMBbI CpeHero oo1ero o0pa3oBaHusi
pe3yJbTara
1 Yucna 1 BEIYUCICHUS
11 OmneprupoBaTh TOHATUSMH: PAIlMOHATBHOEC W JEHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAS U

JeCATHYHAsI APOOb, TPOLIEHTHI

1.2 BeimonHATh aprdMeTnueckre oneparyi ¢ paiioHaIbHBIMH U JeHCTBUTEILHBIMU YHCIIAMH
13 Bemonuate npuOMmKEHHBIC BBIYMCICHMS, HCIHONB3YSl IPaBWiIa OKPYIJICHUS, JeaTh
' NPUKUJKY U OLIEHKY pe3yJIbTaTa BhIYMCICHUH
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Kon

IIpoBepsieMbie NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM

NPOBEPHEMOTO NpOrpaMMBbI CpeIHero 0011ero 0opa3oBaHus
pe3yJbTaTa
OmepupoBaTh MOHATHAMU: CTENIEHb C LIENBIM ITIOKa3aTelieM, CTaHAapTHas (opMa 3arucu
14 JeHCTBUTENBEHOTO 4YHCIa, KOPEHb HATYypajbHOW CTENEHH; MWCIOJB30BaTh IOJIXOAAIIYIO
(opMy 3amicH JeHCTBUTENBHBIX YHCET IS PEIICHISI IPAKTHIECKUX 32149 U IPE/ICTaBIICHUS
JAHHBIX
15 OmiepupoBaTh MOHATHAMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YIJIa; HCIOJIB30BaTh
3aIiCh MIPOM3BOILHOTO YIJIa Yepe3 oOpaTHbIe TPUTOHOMETPHIECKHE QYHKINN
2 YpaBHEHHS 1 HEPAaBEHCTBA
21 OmnepupoBaTh MOHITHSAMH: TOXKAECTBO, ypaBHEHHE, HEPaBEHCTBO, IIEJIO€, PAI[OHATBHOE,
HppanroHAIFHOE YpaBHEHHE, HEPABEHCTBO, TPHTOHOMETPHYECKOE YPaBHEHHUE
29 BemmonHATE  mpeoOpasoBaHWS — TPUTOHOMETPHYECKMX  BBIpAXEHHMH W pemaTh
TPUTOHOMETPHUYECKHUE YPABHEHHS
BeimonHATE npeoOpa3oBaHUsA LENbIX, PALMOHAIBHBIX M HUPPAlMOHAIBHBIX BBIPOKEHUH U
2.3 pemaTh OCHOBHBIC THITHI IENBIX, PAlHOHANBHBIX W HPPAIMOHAIGHBIX YpaBHCHUH W
HEPaBEHCTB
24 [IpuMeHsATH ypaBHEHUS M HEPaBEHCTBA JUIsl PEIICHUS MAaTeMaTHYECKHX 3a/ad W 331ad W3
pa3IMYHBIX 00JIacTel HAYKH M pEaIbHOM KU3HU
MopenupoBaTh peanbHble CHUTYallMM Ha S3bIKE alreOpbl, COCTAaBJIATh BBIPAKEHHUS,
2.5 ypaBHEHHs, HepaBEeHCTBA MO YCIOBHIO 33/1aud, HCCIEN0BaTh MOCTPOCHHBIE MOJENHU C
HCTIOJIG30BAHMEM amIapara ajareopol
3 ®OyHKIMK 1 TpadUKH
31 OmnepupoBaTh MOHATUAME: (HYHKIIHS, CIIOCOOBI 3a1aHus (DYHKITHH, 00JIACTh ONPENCICHUS U
MHOKECTBO 3HaYCHUH QYHKINH, rpaduk QyHKIHK, B3aHMHO 00paTHbBIC (QYHKITHH
39 OmepupoBaTh NOHATUAMU: YETHOCTh M HEUETHOCTD (DYHKINH, HYJIU (QYHKLIUH, IIPOMEKYTKH
3HAKOIIOCTOSTHCTBA
3.3 Vicnionb3oBath rpaduku GyHKIMH 111 pelIeHus] ypaBHEHUI
34 Crpouts W YNTATh TpadUKH JIUHEHHOW (QYHKIHMH, KBagpaTHYHOH (DYHKIUH, CTENCHHOU
(YHKIWY C LIEJIBIM ITOKa3aTeneM
Ucnonp3zoBath Tpadukn (QyHKIHMHA A1 HUCCIETOBAHUS IMPOIECCOB M 3aBHCHMOCTEH MpH
35 pEIICHNH 3a/1a9 U3 IPYTUX y4eOHBIX MPEAMETOB M PeaIbHON )KU3HH, BEIpAKaTh (OpMyIaMu
3aBUCUMOCTH MEXY BECJINYNHAMU
4 Havana MaTeMaTHaecKoro aHam3a
41 OHepI/IpOBaT]) IIOHATUAMHU: TI0CIICAOBATCIIBHOCTD, apI/Iq)MeTI/I‘leCKaﬂ U TEOMETpUICCKAA
MIPOrPECcCUH
492 OmnepupoBaTh MOHATUAMH: OSCKOHEYHO yOBIBAIOIIAS TEOMETPUYECKAs TPOTPECCHs, CyMMa
0ECKOHEUHO YOBIBAIOIIEH reoMEeTPUIECKOM MIporpeccuu
4.3 3a/1aBaTh MOCIICJ0BATEIILHOCTH PAa3IMYHBIMUA CIIOCO0aMU
44 Hcnonb30BaTh CBOMCTBA IMOCIENOBATEIBHOCTEH W MPOIPECCHi U1l PEIleHUs peabHBIX
33724 NPUKIIATHOTO XapaKTepa
5 MHOKeCTBa U JIOTHKA
5.1 OnepupoBaTh MOHATHIMHU: MHOXECTBO, OTIEpAIlMH HAJI MHOYKECTBAMHU
59 Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN allIapat sl OIMUCAHUS PEaTbHBIX IIPOIECCOB U
SIBIICHUH, TPY PEIICHHUH 33124 U3 APYTUX yICOHBIX IPEAMETOB
5.3 OniepupoBaTh NOHATHAMHE: ONpe/ielIieHNe, TeOpeMa, CIECTBIE, TOKa3aTeIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yabTaThl 0CBOCHUS OCHOBHOM
HpOBEPHEMOTO o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeHero o0mero 00pasoBaHus
pe3yJjabTara
| 1 UYucna 1 BEIYUCIEHUS
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Kon

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepPsieMoro o
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero 00pa3oBaHus
pe3yjabTara
11 OmnepupoBaTh MOHATHIMH: HATYPAITBHOE, IIEJI0€ YUCIIO; UCTIONB30BATh MPU3HAKU ICTUMOCTH
HEJIBIX YHCEIN, PAa3I0XKECHIE YMCIIAa Ha IIPOCTHIE MHOXKHTEIH IS PEIICHIS 3a1a4
1.2 OneprpoBaTh MOHATHEM: CTEIICHb C PAIMOHATHHBIM MTOKA3aTeNIEM
1.3 OnepupoBaTh MOHATHIAMU: JIOTAPU(M Yrcla, JSCITUIHBIC H HATYPaJIbHbIC JIOTapU(OMBI
2 YpaBHEHUS B HEPABCHCTBA
[IpumeHsTH CBOICTBA CTETIEHH TS TPEOOPa30BaHIS BEIPAKEHUH, OTIEPUPOBATH TOHITUSMHE:
2.1 MOKa3aTeNIbHOE YpaBHCHHWE W HEPAaBEHCTBO;, pEIIaTh OCHOBHBIC THITBI ITOKA3aTEIBHBIX
ypaBHEHUIl U HEPABEHCTB
BreimmonuaTe mpeoOpa3oBaHMs BBIpRKEHHH, COAEPXKAIINX JIOTAPH(MBI, ONEPHPOBATH
2.2 MOHATHAMH: JIOTApH(PMUUECKOEe YpaBHEHHE W HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIEI
JorapuGMUIECKUX YpaBHEHHUI 1 HEPABEHCTB
2.3 Haxomutp permenyst IpoCTEHIINX TPHTOHOMETPHUECKIX HEPABEHCTB
24 OmnepupoBaTh TIOHSATHAMH: CHCTEMa JMHEHHBIX YpaBHCHHH M €€ pEIlCHUE; HCIONb30BaTh
CHCTEMY JIMHSHHBIX YpaBHEHHUH ISl pEIICHUS MPAKTHIECKIX 3129
25 Haxomutp pemeHnst MpoCTEHIINX CHCTEM M COBOKYIHOCTEH palMOHANBHBIX YpaBHCHUH U
HEPABCHCTB
MonenupoBaTh pearbHBIe CUTYaIlNN Ha SI3BIKE aNreOphl, COCTABISATH BRIPAKECHIS, YPAaBHEHUS,
2.6 HEpaBEeHCTBA W CUCTEMBI MO YCIOBHIO 33Ja4d, HCCIEAOBATh IOCTPOSHHBIE MOJEIH C
WCIIOJIb30BAHUEM allliapaTa ajureopsbl
3 OyHKINY ¥ TpaduKH
OnepupoBaTh MOHATHASMU: TIEPHOTUUCCKAs (PYHKIIUS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
3.1 TOYKH OKCTpeMyMa (YHKIMH, HaWOOJblllce M HAaWMEHbIIeEe 3HAYCHWS (QYHKIMH Ha
MIPOMEKYTKE; UCTIOTIB30BATh UX JUISl HCCIENOBaHMS (DYHKIMH, 3aJaHHOU rpauKoM
OnepupoBaTh  TOHSTHIMHE: rpagykd  TOKa3aTeNbHOH,  JiorapuMHUYECKOH U
3.2 TPUTOHOMETPHUECKUX (DYHKIMH; H300pakaTh HMX Ha KOOPIWHATHON IUIOCKOCTH W UC-
TMOJIb30BATh IS PEIICHNs] YPAaBHEHHUI W HEPABCHCTB
33 Uzobpaxats Ha KOOPIUHATHOMH IUIOCKOCTH rpaq)UHKH JMMHEHHBIX YpaBHEHUH U MCIOIH30BaTh
WX IJIs1 pEIICHNS] CHCTEMBI JIMHEHHBIX YPaBHEHUI
34 Hcnone3oBate rpaduku GyHKIUI 115 HCCIEIOBAHUS MPOLIECCOB U 3aBHCUMOCTEN U3 APYTUX
YIeOHBIX TUCIUTUTHH
4 Hauana MaremaTndeckoro aHajamnsa
41 OmnepupoBaTh MOHATHAMH: HENpPEpbIBHAS (YHKIHSA, TIPON3BOIHAS (DYHKIIUH;, UCIIONB30BATh
TCOMETPUYECCKIIA W (PU3UICSCKHUN CMBICI IPOU3BOJTHOM ISl pEIICHUS 33124
49 HaxomuTh mNpon3BOIHBIC AIEMEHTAPHBIX (PYHKIMH, BBIYUCIATH NPOU3BOJHBIE CYMMBI,
MPOM3BENICHHS, YaCTHOTO (QYHKIHN
43 HVcrionb30Bath MPOU3BOAHYIO JUIS HCCIICAOBAHNUS (DYHKITMHM HA MOHOTOHHOCTb U SKCTPEMYMBI,
MPUMEHSTH PE3yIbTaThl HCCICAOBAHMUS K TOCTPOCHUIO IPa(hKOB
44 Hcnonp30BaTh MpON3BOIHYIO U HAXOXKICHHS HAWTYUIIETO PEIICHUS B IPUKIAIHBIX, B TOM
YHCJIE COLMAIBHO-YKOHOMUUYECKHUX, 3aa4ax
45 OmnepupoBaTh MOHATHAMH: IIEPBOOOpa3HAasi W HMHTETPaT, MOHUMATh TCOMETPHUYCCKUH H
' (U3UYECKII CMBICT HHTETpaa
46 Haxomuth mepBooOpasHble >JIEMEHTAPHBIX (DYHKIMH, BBIYMCIATH HMHTErpal mo Qopmyne
' HeioTona — Jletioauma
47 Perrate mpukiagHbple 3a7add, B TOM YHCIE COIMATbHO-DKOHOMHUYECKOTO U (H3HYSCKOrO

XapakTepa, CpCACTBAMU MATEMATUYCCKOI'O aHaJIn3a

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KITIACC
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Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Uwcia ¥ BEIYUCTICHUS
Pammonanpapie  umcina. OOBIKHOBEHHBIE ¥ JECSTUYHBIE APOOWM, MPOLEHTHI, OCCKOHEYHEIE
11 |mepnomaueckue Ipobu. ApuQMeTHYECKHE ONepaliy ¢ PalOHATbHBIMUA YUCIAMU, MPEOOpa3oBaHMUs
YHCIOBBIX BhIpakeHH. [IpuMmeHeHue aApoOeil W MPOIEHTOB JAJs PEUICHUS MPHUKIATHBIX 3a7ad U3
pa3NUYHBIX OTpaciied 3HaHUN U peaTbHON KU3HU
JelicTBuTeNnpHBIC YKcia. PalnoHanbHbIe W HppaIlMOHANBHBIC Yucia. APU(PMETHUCCKHIE OIEPaIliy C
1.2 |neiicTBuTensHBIMU ncTaMi. [IprOmmkEHHBIC BEIYMCICHUS, IPABUIIA OKPYTIICHUS, IPUKUIKA U OIIEHKA
pe3ynbTaTa BEIYUCICHHUH
Cremens ¢ nienbiM nokasatenem. CtanmaptHas Gpopma 3alucH ASHCTBUTENHFHOTO Yncia. Mcmonp3oBanue
1.3 |momxomsmedt QOpMBI 3amHMCH OEWCTBUTENBHBIX YHCEN UL PpeIleHHWs NPAKTHIECKHX 3a7ad U
MPEICTABICHISI TAHHBIX
14 ApI/I(l)MeTI/I‘-I?CKI/Iﬁ KOpeHb HaTypalmbHON cTemeHu. JlefcTBUS ¢ apuPMETHYCCKHUMHU KOPHIMHU
HATYpaJIbHOU CTEIICHN
15 CuHyC, KOCUHYC U TaHTEHC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'CHC YUCIOBOTO
apryMeHTa
2 YpaBHEHHUS U HEPABCHCTBA
2.1 |ToxnecTBa v TOXICCTBEHHBIC IIPEOOpPa30OBaHHUS
2.2 |IlpeobpazoBaHue TPHTOHOMETPHUECKUX BhIpakeHNH. OCHOBHBIE TPUTOHOMETPUICCKHE (POPMYITBI
2.3 | YpaBuenue, kopeHb ypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo I MHTEPBaJIOB
2.4 | Pemenue nenbix ¥ IpoOHO-paIIOHAIBHBIX YPABHEHUH H HEPABEHCTB
2.5 |Pemenue uppaivioHa bHBIX YPAaBHCHUI U HEPABEHCTB
2.6 |Pemenvie TpHrOHOMETPHUYECKUX YPaBHCHHH
27 [lpumenenne  ypaBHEHHMH W HEPaBEHCTB K  PCHICHUIO  MaTeMaTHYeCKHX  3ajad
Y 33]1a49 M3 Pa3INYHBIX 00JacTeld HAyKH M pealIbHOM KU3HH
3 DyHKIMU U rpapuKu
3.1 |Dynknus, ciocobs! 3amanus yaknuu. ['paduk pyaknum. Bzanmuo o6patHbie GyHKIHH
32 OO6nacth ompeneieHuss U MHOXKECTBO 3HaueHuWd ¢yHKimu. Hymu ¢yskium. [IpoMexyTkd 3HAKO-
noctosiHcTBa. UETHBIC 1 HeYETHBIC (QYHKIIUU
33 CreneHnas (yHKIMS C HaTypalbHBIM M IeNIBIM TMoKa3aTeneM. E€ cBolictBa m rpaduk. CBolcTBa H
rpaduK KOpHS N-0if CTENEeHU
34 Tpuronomerprdeckass OKpPYXHOCTb, OIpelelieHHe TPUTOHOMETPHUYECKHX (YHKIMA YHUCIOBOTO
apryMeHTa
4 Hauana MaremMaTnyeckoro aHajansa
4.1 |[ociaenoBaTeabHOCTH, CHOCOOBI 3aJaHHsI TOCJIETOBATEIFHOCTEH. MOHOTOHHBIC ITOCIIEIOBATEILHOCTH
Apubpmerndeckass W TreoOMETpUYeCKas MpOrpeccHr. becKoHeYHO YObIBaromas TeOMETpUYECKast
4.2 |mporpeccus. Cymma OeCKOHEYHO YOBIBarolield reoMeTpudeckod mporpeccun. dDopMmylia CIOXKHBIX
MPOIEHTOB. Vcnonb30BaHme IPOTPECCHH IS PEIISHHS PETbHBIX 331ad MPHUKIIAJHOTO XapaKTepa
5 MHOECTBa U JIOTHKA
MHoecTBO, onepauuu Haja MHOxecTBamu. Juarpammel Diiiepa — Benna. [lpuMeHeHne TeopeTHKo-
51 MHOKECTBCHHOI'O armapara AJisi OTIMCaHus pCajIbHbIX ITPOIECCOB U HBHCHHﬁ, Ipyu pCUICHUUN 3aaa4 H3
JOPYTHX YISOHBIX MPEIMETOB
5.2 |Omnpenenenue, TeopemMa, caeCTBHE, JOKA3ATEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna 1 BEIYUCICHUS
1.1 Hatypassable 1 nienble grcia. [Ipiu3Haku eTMMOCTH HEIBIX YHCE
1.2 CreneHb ¢ pallioHaIbHBIM NT0Ka3aresieM. CBOWCTBA CTENEHU
1.3 Jlorapudwm uncna. JlecsTHUHBIC U HATYPAIBGHBIC JIOTAPHU(PMEI
2 YpaBHEHUs U HEPABEHCTBA
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Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

2.1 [Ipeobpa3zoBaHue BEIpKEHHI, CONEPKAIIHUX JTOTapH(OMBI

2.2 [IpeobpazoBaHye BEIpaKEHUH, COEPKAIINX CTENICHH C PAIlMOHAIBHBIM MTOKa3aTelIeM

2.3 [TpuMepsl TPUTOHOMETPUIECKIX HEPABEHCTB

2.4 [TokazaTenbHbIe ypaBHEHHS U HEPABCHCTBA

2.5 Jlorapudmudeckue ypaBHEHHUs 1 HEPABEHCTBA

26 CucreMsl vaHeﬁHHx ypaBHeHH. Perienre nmpuKIagHbIX 337a4 C TOMOIIBI0 CHUCTEMbI JIMHEWHBIX
ypaBHEHUI

2.7 CucTeMBI 1 COBOKYITHOCTH PAIlIOHAJIHHBIX YPABHEHHH W HEPABEHCTB

28 [Ipumenenne ypaBHEHHUI, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKHX 3al1ad W 3a7ad W3
pa3IMYHBIX 00IaCTel HAYKH U PEaTbHOM XKHU3HH

3 OyHKINYU U TpadUKH

31 Oyuknwms. [lepuonuueckue ¢ynkiun. [IpoMexyTkn MOHOTOHHOCTH (QYHKIUU. MaKCHMyMBI
1 MUHUMYMEBI pyaknnu. Hanbombiiee 1 HanMeHbIee 3HaYeHNE (QYHKITNH Ha TPOMEKYTKE

3.2 Tpuronomerpuyeckue GyHKIIUU, UX CBOWCTBA U FPapUKH

3.3 IToka3arenpHast u JorapudmMuieckast GyHKIMU, UX CBOUCTBA U rpauKH

3.4 Hcnonws3oBanue rpadukoB GYHKIME UTsl pellieHus YPaBHEHUH W TMHEHHBIX CHCTEM

35 HcnonezoBanue rpadukoB (QYHKIMHA UL HCCIEIOBAaHUS MPOLECCOB M 3aBUCUMOCTEH, KOTOpHIC
BO3HHKAIOT IIPH PEIICHUH 3a1a4 U3 APYTHX YICOHBIX MMPEIMETOB M PEaIbHOM )KU3HU

4 Hauana MareMaTHuecKoro aHajinsa

4.1 HenpepriBHbie hyHKIIH. MeTOT MHTEPBAJIOB JIJIS PEIICHUS] HEPABSHCTB

4.2 ITpousBoanas GpyHkimu. I'eomerpudeckuil ¥ pu3HISCKUN CMBICT IPOU3BOIHOM

43 [IponsBoaHbIe 3MeMeHTApHBIX (QYHKIHH. DOpMyIsl HAXO0XKICHUS TPOU3BOIHOW CYMMBI, TIPOU3-
BEICHUS W 9aCTHOTO (DYHKITHIA

44 [lpuMmeHeHNe NPOM3BOAHON K HCCIENOBaHHWIO (YHKIMH Ha MOHOTOHHOCTH M OKCTPEMYMBL
Haxosxaenne HanOOIBIIEr0 ¥ HAaNMEHBIIEro 3HAUEHsI (DYHKITMH Ha OTPE3Ke

45 [IpuMeHeHne POU3BOMHON [T HAXOXKICHUS HAMIYYIEro PEIICHHs B MPUKIATHBIX 3a1a4ax, s
OTIpeIeJICHNs] CKOPOCTH TIpoIiecca, 3aJaHHOT0 popMyIIoit mim rpadukom

4.6 [TepBooOpaszHas. Tabauia nepBooOpa3HBIX

47 Wnrerpan, ero reoMerpuueckuii M (U3HYECKUI CMBICI. BbruncieHue wHTErpaiga mo ¢opmyie
Herorona — Jleitoauua

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

HpOB:i)(:liMOFO IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOMH 00pa30BaTeIbHOI
NMPOrpaMMbI CPeIHEro od1ero 0opa3oBaHusi
pe3yiabTaTa
6 Teopust BEpOSITHOCTEN U CTATUCTHKA
6.1 UuTaTh U CTPOUTH TAOIHIIBI U THATPAMMBI
6.2 OnepupoBaTh TOHATHSMH: CpeiHee apudMeTHdeckoe, MenuaHa, HauOoJIbIIee,
HarMEHbIIIee 3HAaUeHHE, pa3Max MAacCHBA YHCIOBBIX JTAHHBIX
OmnepupoBaTh MOHATHAMM: CITy4alHBIH SKCIEPUMEHT (ONBIT) M CiIy4alfHOe COOBITHE,
6.3 JJIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIA HMCXOJl) CIYYalHOTO OIBITA; HAXOTUTh
BEPOSITHOCTH B OIBITaX C PaBHOBO3MOXKHBIMH CIYyYaWHBIMH COOBITHSMHE, HaXOIUThH
Y CPAaBHUBATH BEPOSITHOCTH COOBITHI B M3YUEHHBIX CIYIalHBIX IKCIIEPUMEHTAX
Haxoaute u ¢popMynmupoBaTh COOBITHS: MEepecedeHne U 00bEMHEHUE TAHHBIX COOBITHH,
6.4 COOBITHE, IPOTUBOIIOJIOKHOE JTAHHOMY COOBITHIO; IIOTB30BaThCs AMarpaMMamMu Dijepa u
(opMyII0ii CIIOXKEHHS BEPOSITHOCTEH ITPU pelIeHNH 3a1a4
6.5 OmneprpoBaTh MOHATHSIMHU: YCIOBHAsI BEPOSTHOCTH, HE3aBUCHMBIC COOBITHS; HaXOIUThH
' BEPOSITHOCTH C TIOMOILBIO NPaBHJIa YMHOXKEHHUs], C HIOMOIIBIO A€PEBa CIYy4aliHOrO OIbITA
6.6 [IpuMeHsITh KOMOMHATOPHOE TIPABHIIO YMHOKEHHSI ITPY PEIICHIH 331
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Kon . .
IIpoBepsieMble peIMeTHBIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOI 00pa30BaTeJIbHOI

NpoBepPsieMOro
NpOrpaMMBbI CpeIHero 001ero 0opa3oBaHus
pe3yjbTara
OnepupoBaTh TMOHATHAMH: WCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPUS HCIIBITAHUH,
6.7 yCIIeX U Heyllaua; HaXOAUTh BEPOSTHOCTH COOBITUN B CEpUM HE3aBUCUMBIX UCIIBITAHUHN 10
MIEPBOTO yCIeXa, HAXOJUTh BEPOSTHOCTH COOBITHI B CEpUM MCIIBITAHUH bepHyimmn
6.8 OnepupoBaTh TOHATHSAMH: CIy4aiiHasi BeJIMYMHA, PACIpeleieHHe BEPOSITHOCTEH,
' JuarpaMMa pacrpeieeHus
Kon . N
DOBEDIEMOLO IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHO 00pa3oBaTeLHOMI
posep MPOrpaMMBbl CpeIHEro oo1ero oopa3oBaHus
pe3yiabTara
5 Teopust BepoATHOCTEN M CTATUCTHKA
51 CpaBHHBaTH BEpOSITHOCTH 3HAYCHUHN CIyJaitHOU BEITMYUHBI
' 110 PACHPEsIeNICHHUIO WK C HOMOUIBIO AUArpaMM
OmneprpoBaTh MOHATHEM MAaTEMAaTUIECKOTO OKUAAHIUS, MPUBOAUTH IPUMEPHI TOTO, KaK
5.2 MpPUMEHSETCS]  MaTeMaTW4YecKoe  OXHJaHUe  CIy4alHOWM  BEJMMYWMHBI, HAaXOIHUTb
MaTEMaTHYECKOE OXKHJIAHHE 110 JAHHOMY PAaCIpPEeAEICHHUIO
53 HMeTh npejicTaBiIeHne 0 3aK0He OOJIBINUX YHCeT
5.4 MMeTs npencTaBieHne 0 HOPMAJIbHOM PaclpeesIeHUI

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 31€MEHT COAepPKAHUS
6 Teopust BEpOSATHOCTEN U CTaTUCTHKA

[IpencraBienne JaHHBIX ¢ TOMOIIBI0 Tabmuil u auarpamm. CpenHee apudmerudeckoe, MenuaHa,
6.1 |nauOosbpliee M HAMMEHbIIEE 3HAYCHUS, Pa3Max, TUCIIEPCHS U CTAaHIAPTHOE OTKIOHEHHE YHCIOBBIX
Ha0bOpOB

CrnyyvaiiHble 3KCIIEPUMEHTHI (OTIBITH) U CIy4YalHbIe COOBITHS. DJIeMEHTapHbIe COOBITHS (MCXOIBI).
BepostHocTh CITy4ailHOTO COOBITHSI. bmuzocte YaCTOTHI
6.2 |u BeposTHOCTH cOOBITHH. CIydaifHbIE OTBITHI C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHSMI.
BepositHocTH cOOBITHI B OIBITaX
C PAaBHOBO3MO>KHBIMH HJIEMEHTAPHBIMH COOBITHIMHU

6.3 Omnepanuu HaZl COOBITHSIMHE: TIEpECEUCHIE, 00BEIHHECHUE, TIPOTHBOMOIOKHBIE COOBITHS. JlnarpaMmMsl
Oiinepa. Gopmyna CI0KEHUs BEPOSTHOCTEH

6.4 VYcioBHAsE BEpOSTHOCTh. Y MHOXKEHHE BEPOSITHOCTEN. JlepeBo ciydallHOro skcnepumenta. opmyna
' TOJTHOM BeposTHOCTH. HezaBucumble cOOBITHS

65 Kombunaropaoe mpasmino ymHOXeHus. llepectanoBku u Qakropuan. Yumcnao coderanmid. Tpe-
' yrosnbHuk [lackans. @opmyna 6uHoma HeloToHa

6.6 BunapHsIil ciydaifHBI ONBIT (MCTIBITAHKE), ycnex W Heynada. HeszaBucmmele ucnbitanus. Cepus
' HE3aBUCUMBIX MCIIBITAHUI 10 epBoro ycrnexa. Cepusi He3aBUCHUMBbIX UCTIBITAHUN bepHyum
CnyuvaiiHas BenuuuHa. Pacnpenenenue BepostHocTell. [lumarpamma pacnpenenenus. Ilpumepst
6.7 |pacmpeneneHui, B TOM qucie reOMETPUIECKOE
1 OMHOMHAJIbHOE

11 KUIACC
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Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

5 Teopust BEposSTHOCTEH U CTATHCTHKA

YucnoBbie XapaKTCPpUCTUKU CHy‘laIﬁHbIX BCJIIMYMH: MAaTEMaTU4YCCKOEC OXHUIOAHUE, IUCIICPCUA
" CTaHAAPTHOC OTKIIOHCHHUEC. HpI/IMepI)I NPUMEHCHUA MAaTEMATUICCKOI'0 OKHUAaHus, B TOM YUCJIC
5.1 B 3a7a4ax W3 MOBCEIHEBHOM >XM3HU. MaTeMaTH4eCcKoe OXHJIaHUe 6I/IHapHOI\/'I CleLIaI;'IHOI‘/'I BCIIN-
YuHBI. MaTeMaTHdecKoe OXHUIAaHUEC CYMMBI CHy‘laIﬁHHX BeanunH. MaTeMaTnueckoe OXHJIaHUC U
JUCIIEPCUS TCOMETPUICCKOI0 U OMHOMHUAJILHOT'O pacnpeaeneHHﬁ

52

3aKkoH OOJIBIIMX YUCEINl M €T0 POJb B HAYKe, IPUPOJIEe U 00IecTBe. BEIOOpOUHBI MeTOI Hcce-
OBAHUN

5.3

IIpuMepsl HENMPEPBIBHBIX CIIy4YalHbIX BeJWYUH. IIOHSITHE O MIOTHOCTU pachpeAeieHus. 3anauy,
INPUBOJSIIUE K HOPMaJIbHOMY pacnpezencHuto. [IoHATHe 0 HOpMaJIBHOM paclpeeleHud

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IIPOI'PAMMBI

10 KJIACC
HpOB:f)(;lHeMOFO IIpoBepsieMble npeaMeTHBIE Pe3yJIbTaThl 0CBOEHHUsI OCHOBHOI 00pa3oBaTe IbHOI
NMPOrpaMMbl CPeHEro oo1ero 00pa3oBaHusi
pe3yJbTaTa
7 ['eomeTpus

7.1 OmnepupoBaTh NOHATHIMH: TOUKA, IPsIMasi, INIOCKOCTh

79 [IpuMeHATh aKCHOMBI CTEPEOMETPHH ¥ CIEACTBHS M3 HUX IPH PEIICHHH TeOMETPHYECKUX
3a1a4

7.3 OmnepupoBaTh NOHATHAMHE: TAPATIIETBHOCTD M MEPIICHANKYIIIPHOCTD IPSIMBIX U INTOCKOCTEH

7.4 KnaccuduunpoBats B3aMHOE PACIIOJIOKEHHE NPSIMBIX M INIOCKOCTEH B TPOCTPAHCTBE

75 OnepHpOBaVTL TOHATHAMH: JBYT'PaHHBIN YToJI, TPAaHU JBYTPAHHOTO yIIa, pedpo ABYTPAHHOIO
yIJ1a, TMHEWHBIA YToJl IBYTPAHHOTO YIiia, TpagycHas Mepa JIBYrPaHHOIO yria

76 OmnepupoBaTh MOHATHIMU: MHOTOrpaHHIK, BBITYKJIBIA M HEBBIMYKJIBII MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPAaHHHKA, TPABHIIbHBII MHOTOTPaHHHK

77 PacmozHaBaTe OCHOBHBIC BHJIBI MHOTOTPAHHHUKOB (IMpaMuAa, MpU3Ma, MPSIMOYTOJIbHBINA
napajsenaenunes, Kyo)
KrnaccnpuumpoBaTs MHOTOTpaHHHKH, BRIOMpast OCHOBaHUS IS KIACCH(UKAIINH (BBITYKIIbIE

7.8 U HEBBIMYKJBIC MHOTOTPAaHHMKM, MPAaBUIBHBIC MHOTOTPAHHHKH, NMpPSIMBIE U HAKIOHHBIE
MPU3MBI, TAPATIICIICTIUIICIBI)

7.9 OmeprpoBaTh HOHATHAMH: CEKYIIas IIIOCKOCTh, CEUCHNE MHOTOTPAHHUKOB

7.10 OOBSICHATh NPUHIUIEI HOCTPOSHHSI CEUCHUH MHOTOTPaHHUKOB, HCIIOIB3Ysl METO] CIECIOB

711 CTpouTh CeUeHNS MHOTOTPAHHHKOB METOJIOM CIIEJIOB, BBIIONHATEH (BBIHOCHBIE) IUIOCKHE
YEPTEXKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHNE TEOMETPUYECKUX BEIMYHMH IO 00pa3IiaM WM alrOpuTMam,

712 TPHMEHsIs H3BECTHBIC AHATHTHIECKIE METO/Ib IPH PEIICHHN CTAHAPTHBIX MATEMATHICCKHX
3a7a4 Ha BBIYMCIICHUE PACCTOSIHUN MEXAY ABYMS TOUKAaMH, OT TOUKHU J0 HPSMOH, OT TOUKH
JI0 TIOCKOCTH, MEKAY CKPELTHBAIOIIMMUCS MPSIMBbIMU
Pemate 3amaun Ha HaXOXXACHUE TEOMETPHUECKIX BENUYHH MO 00pas3aM WM ajJropHTMaMm,

713 MIPUMEHSIS H3BECTHBIC aHATUTHIECKHUE METOIBI ITPU PELICHIH CTAaHAAPTHBIX MATEMaTHIECKUX

' 3aJa4 HA BBIUUCICHUE YIJIOB MEXIY CKPELIUBAOUIMMUCS HPSMBIMH, MEXIy NPsIMON U

IJIOCKOCTBIO, MEXy TNIOCKOCTSMU, IIBYTPAHHBIX YIJIOB
Brraucnate 00bEMBI M IUIOMIATN NOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma, NHPaMUAa) ¢

7.14 MIPUMEHEHHEM (OpPMYJI, BEUHCIATH COOTHOIICHUS MEXAY IUIOMAAsIMH TOBEPXHOCTEH,
00bEMaMK TOZOOHBIX MHOTOTPAHHIKOB

715 OnepupoBaTb MOHATHSIMU: CHMMETPHUsS B IPOCTPAHCTBE, LEHTP, OCb M ILUIOCKOCTb

CHMMETPHH, IIEHTP, OCh U IDIOCKOCTh CHMMETPUH (HUTYPHI
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Kon

IIpoBepsieMbie NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 06pa30BaTe/IbHOM

NpOBEPsIeMOr0
NpOrpaMMBbI CpeIHero 0011ero 0opa3oBaHus
pe3yiabTara
716 U3Bnekats, mpeoOpa3oBEIBaTh M HHTEPIPETHPOBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuyeckux (uUrypax, mpeJCcTaBICHHYIO Ha YePTeKaX U PUCYHKAX
[Ipumensats reomerpudeckue (aKTHl Ui PEMICHHS CTEPEOMETPHUYECKHX — 3a71ad,
7.17 MPEIIONIATal0IINX HECKOIBKO MIAroB PEIICHUs, €CITU YCIOBUS IPUMEHEHHS 331aHbI B SIBHOM
dopme
718 [IpumensaTs mnpocTefilime NpOTrpaMMHEBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAIOHHEIC
CHCTEMBI IIPH PEIIeHNH CTEPEOMETPUYSCKHX 3314
719 [IpuBomuTe TpHMEpPH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TpPHPOAE H OKU3HH,
pacIio3HaBaTh IPOSIBIICHIE 3aKOHOB F€OMETPUH B HCKYCCTBE
[IpuMeHATs TONyYCHHBIC 3HAHHS HAa TPAKTHKE: aHAIM3UPOBATh PEalbHBIC CUTYyallud H
MNPUMEHATh H3YYCHHBIE TIIOHATHS B TMPOIECCe IOMCKAa pEIICHHS MaTeMaTHIECKU
720 C(OPMYITHPOBAHHON MPOOIEMBI, MOJCITUPOBATH PEATBHBIC CUTYAIUU HA A3BIKE reomeTpuy,
HCCIIEIOBATH MTOCTPOCHHBIC MOJICIH C HCITOIh30BaHHEM [eOMETPHICCKUX TOHITHH U TEOpeM,
ammapara anreOpbl, peIIaTh MPAaKTHYeCKHEe 3aJadd, CBS3aHHBIE C HAXOXKACHHEM
TrCOMETPUICCKUX BEIINYNH
11 KJIACC
Kon .
HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUA OCHOBHOH
fipoBepsemMoro 0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi
pe3yJibTaTa
6 I'eomerpust
OmnepupoBaTh MOHATHAMH: HIIMHAPHYIECKAs TIOBEPXHOCTD, 00pa3yromue MINHIPAISCKOM
6.1 MOBEPXHOCTH, IIMITUHIIP, KOHNYIECKas TOBEPXHOCTh, 00pa3yrolre KOHMYECKOI ITOBEPXHOCTH,
KOHYC, c(hepryecKkas IOBEPXHOCTb
6.2 Pacnio3naBate Tena BpanieHus (IIMIHHIP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOJTYUEHHUSI TEJ BPALCHUS
6.4 KnaccudunmpoBaTh B3aUMHOE pacioioXeHHe Cepbl U MITOCKOCTH
6.5 OmneprpoBaTh MOHATUSIMHU: IIAPOBON CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA CETMEHTa,
' IIAPOBOM CIIOW, OCHOBAHHE MIAPOBOTO CIIOSI, BEICOTA MIAPOBOTO CIIOS, MMAPOBOH CEKTOP
6.6 Bbruuciate 00bEMBI U IUIOMIAAM TTOBEPXHOCTEH TEJ BPAIICHUS, TCOMETPHUUECKHX TENl C
' MpuUMeHeHueM (hopMyn
6.7 OmnepupoBaTh HOHATUSMI: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U OIHCAHHBIN OKOJIO cepsl,
cdepa, BOUCAHHAS B MHOTOTPAHHUK FJIH TEJIO BPAIICHUS
6.8 BbIYHCIsSTh COOTHOIICHUS MEXKY TUTOIIAISIMH TTOBEPXHOCTEH M 00bEMaMK MTOTOOHBIX TEJ
6.9 N300paxars wu3yyaeMbie (QUIYphl OT PYKH U C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
] HHCTPYMEHTOB
6.10 BEITOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
' CBEpXY, COOKY, CHU3Y; CTPOUTh CEUSHUsI TeJl BpaIllCHHs
6.11 UzBnekats, MHTEPIPETHPOBATh M TPEOOPA3OBEIBATE WH(POPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuiIecKuX (hUrypax, MpeJCcTaBICHHYIO Ha YePTEKaX M PHCYHKAX
[Ipumensts reomerpuyeckue (akThl A PEHICHHS  CTEPEOMETPHUYCCKHMX — 3ajad,
6.12 MPEIIONAraloIuX HECKOIBKO IIAr0B PEIICHHUS, €CIIH YCIOBUS IPHUMEHEHNS 3a/1aHbl B SIBHOM
dhopme
6.13 OneprpoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIMONHATE ACHCTBHS CIIOKCHUST BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHSI BEKTOPA Ha
' YUCJI0, OOBSICHATH, KAKMMU CBOMCTBAMHU OHH 00J1aai0T
6.15 IIpuMeHATh NpaBuWIo Napajuieenunesa Npy cI0KeHUH BEKTOPOB
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Kon

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepPsieMoro o
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yjabTara

OmepupoBaTh TOHATHAMH: JEKapTOBHl KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOp, MOIYJb

6.16 BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEKAY BEKTOpaMH, CKAIISIPHOE
MPOU3BE/ICHHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI

6.17 HaxoanTh cymMMy BEKTOPOB M MpPOH3BEIEHHE BEKTOpa Ha YHCIIO, YTOJl MEXIYy BEKTOpaMHu,
CKAJSIPHOE MPOU3BEICHUE, PACKIIAIBIBATH BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3a1aBaTh IIIOCKOCTh YpaBHEHHEM B JIEKapTOBOH CHCTEMe KOOpAWHAT

6.19 Pemate mpocreiiline reoMeTpuveckie 3aqaud Ha MPUMEHEHHE BEKTOPHO-KOOPIHMHATHOTO
MeToJa
Pemate 3amaum Ha J10Ka3aTENbCTBO MaTeMaTHYECKHX OTHOIICHWH W HaXOXICHUE

6.20 TreOMETPUIECKUX BETMYUH 110 00pa3IiaM HiTH alFOPUTMaM, IIPUMEHSISI H3BECTHBIE METO/IBI TIPU
pelIeHNy CTaHIAPTHBIX MaTeMaTHUSCKUX 3a/1a4

6.21 [MpumeHsTh MpoCTeiiiine MPOrpaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHKAI[HOHHBIC
CHCTEMBI IIPH PEIICHUH CTEPEOMETPUYSCKHX 3a/1a4

6.2 [MpuBoanTh TpUMEpHl MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH B TPUPOAE M  IKH3HU,
pacno3HaBaTh OPOSIBICHHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHATH TIONy4YeHHBIE 3HAHWS HA TPAaKTUKE: aHAJIM3UPOBATh pealbHbIC CUTyallud |
NPUMEHATh M3YYCHHBIE TIOHATHS B IpOLECCE IIOMCKA pelIeHHs MaTeMaTHYecKH

6.23 copMyITUPOBAHHOW MPOOIEMBI, MOJEITHPOBATh PEATbHBIC CUTYallUH Ha SI3BIKE TEOMETpHH,
UCCIIe0BaTh NOCTPOSHHBIE MOJIEITH C UCTIOIh30BaHHEM I'€OMETPHUYECKUX MOHATHI 1 TEOpeM,
ammapara anreOpsl, peliaTh INpPaKTUYeCKWe 3aJadd, CBA3aHHBIE C HAXOXKICHHUEM
reOMETPHYECKUX BEINYNH

HPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

7

I'eomeTpus

7.1

OCHOBHBIC TIOHATHSI CTepeOMETpHH. Toduka, mpsiMasi, IUIOCKOCTh, IPOCTpPaHCTBO. IloHsATHE 00
AKCHOMAaTH4ECKOM ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX

7.2

B3auMmHOE pacnosiokeHUE€ NPAMBIX B IIPOCTPAHCTBE: IE€PECEKAIOLIUECS, MapaJIeIbHBIE U CKpe-
mBaromyecss npsamele. [lapannenbHOCTh MPSIMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE: IMapalljiesibHbIe
MpsIMBbIE B IPOCTPAHCTBE, NapaJJIENIbHOCTh TPEX NPAMBIX, NAPaJUIENbHOCTD IPSAMOM U MIIOCKOCTH. YTJIbI
C COHAIIpaBJICHHBIMU CTOPOHAMHU, YTOJ MEKAY IMpPsAMbBIMU B IIPOCTPAHCTBE. HapaJ'IJ'IeJ'II)HOCTI:
IUTOCKOCTEW: TMapajulelibHble IUIOCKOCTH, CBOWMCTBAa MapaJUIeIbHBIX IUIOCKOcTed. IIpocreiimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA IUIOCKOCTH: TETPadIp, KyO, MapauieTenune, MOCTPOSHUE CeUCHUN

7.3

IlepneHUKyYISIPHOCTD MPSIMOM U IUIOCKOCTHU: NEPIEHAUKYIJIAPHBIE NIPSIMBIE B IIPOCTPAHCTBE, IIPSIMBbIE
napajieiabHble ¥ NEPHEHIMKYISIPHbIE K IJIOCKOCTH, NPH3HAK MEPHEHAMKYISPHOCTH MHPAMOH U
IUIOCKOCTH, TEOpeMa O MPSIMOM MepHeHIUKYIIPHON MIOCKOCTH. YTIBI B MIPOCTPAHCTBE: YrOJd MEXIY
NpsIMOM M IJIOCKOCTBIO, ABYI'PAaHHBIN YroJl, JIMHEHHBIA Yroa JBYrpaHHOro yria. Ilepnenauxynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 IUIOCKOCTH, MPOEKIHS
¢urypsl Ha IUIOCKOCTH. [leprmeHIUKyIApHOCTh IUIOCKOCTEH: MPU3HAK TEPHEHANKYIIPHOCTH JBYX
mockocted. Teopema o TpEX neprneHauKyIsIpax

7.4

Ilonsitne MHOI'OrpaHHHKa, OCHOBHBIC JJICMCHTbI MHOTI'OTpaHHHMKA, BBIIIYKJIBIE W HCBBIITYKIIBIC
MHOTI'OrpaHHUKH, pasBépTKa MHOT'OIrpaHHHKaA. HpI/ISMaZ N-yrojipHass Ipu3Ma, TpaHH M OCHOBaHUA
MPpU3MBI, IIpsiMasd U HaKJIOHHAs IMPU3MBI, OOKOBas ¥ IMOJIHAs TMOBEPXHOCTH MPU3MBI. Hapannenenvme)l,
pr[MOYFOHBHLIﬁ napajiejicnunea u €ro CBOIICTBA. HI/IpaMI/IZ[aI N-yrojibHass mUpamMuja, TpaHd H
OCHOBAHUC TIHMPaAMH/IbI, OOKOBasi M IIOJIHAS MNOBCPXHOCTb IMHUpaMUAbI, IIpaBUJIbHAA I/che‘IéHHaﬂ
nUupamMuaa. DJIEeMEHTBI IpU3Mbl U MTUPAMUIBI. HpaBI/IJ'[LHBIC MHOTOTPpaHHUKHU: MOHATUEC IPABHUIIBHOTO
MHOTI'OIpaHHHKA, IIpaBHUJIbHA ITPU3Ma U IMPABUJIbHAS MMUpaMuaad, IpaBUJIbHAA TPCYTrOJIbHAA MMpaMuaa 1
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MpaBUIBHBIN TeTpasap, KyO. IlpeacTaBnenne o mpaBIIBHBIX MHOTOTPAHHUKAX: OKTadAp, AONEKadap U
ukocayapyrue CeueHus NPU3MbI U THUPAMUJIBI

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUYKH, INPSAMOM, IIOCKOCTU. DJIEMEHTHI
CUMMETPHUM B UpaMUAax, Napajuienenuneiax, IpaBUIbHbIX MHOIOIpaHHUKaX

Beruucnenye 37eMeHTOB MHOTOTPaHHUKOB: pEOpa, JuaroHaiy, yrisl. Ilnomans 60K0BOit MOBEPXHOCTU
M TIOJTHOW TIOBEPXHOCTH TPSMOU MPHU3MBI, IUIOMAJb OCHOBAaHWMA, TeopeMa O OOKOBOHM MOBEPXHOCTH
npsiMoi Tipu3MblL. [Lnomans 60KOBOM MOBEPXHOCTH W TIOBEPXHOCTH MPABUIILHOM MTUPAMUJIBI, TEOpEMA O
mwiomaau yceuéHnoi nupamuabl. Houstue 06 06bpéme. O0BEM MUpaMuabl, IPU3MBI

[lonoGubie Tenma B mpocTpaHcTBE. COOTHOMICHHSI MEXKAY IDIOMIAASMHU TIOBEPXHOCTEH, 0OBEMaMu
MOI00HBIX TeJ

7.5

7.6

7.7

11 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6 I'eomerpust

Hummanprdeckas MOBEpXHOCTh, OOpa3yomIne IMIHHIPHUSCKON ITOBEPXHOCTH, OCh IMIMHIPU-
6.1 4yecKoil moBepxHocTH. L{uauuap: ocHOBaHUS 1 GOKOBasi IOBEPXHOCTh, 00PA3yrOIIasi U OCh, IUIOLIAb
OOKOBOIi U TIOJHOM MTOBEPXHOCTH

Konunveckass moBepXHOCTh, 00pa3yroIne KOHHYECKOW TTOBEPXHOCTH, OCh M BEepIIMHA KOHUYESCKON
6.2 nosepxHocTH. KoHyc: oCHOBaHHE M BepIIMHA, 00pa3yolas U OCh, IUIOMAAb OOKOBOI U MOTHOMH
TTOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yIolie U BHICOTa, OCHOBaHMS U OOKOBasi MOBEPXHOCTh
Cdepa u map: 1eHTp, paanyc, IHaMeTp, IUIOIaah IIOBEpXHOCTH chephl. BzanmHoe pacmonoxeHue
cepsl 1 INIOCKOCTH, KacaTeabHas IIIOCKOCTH K cepe, MIomans chepsl

6.4 M300pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka mumHapa i KoHyca

KomOuHaium Ten BpalieHust U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIIMCaHHBINA 0KOJI0 chepsl, cdepa,

6.3

6.5 BITMCAHHAs] B MHOTOTPAHHMK, FJIH TEJIO BPAIIICHUS

6.6 [Tonstue 06 06BEMe. OCHOBHBIC CB(.).ﬁCTBa"06LéMOB ten. Teopema 06" 00BEME TPSIMOYTOJIEHOTO
napajenenunesa u caeacTsus u3 He€. O0bEM IMIMHApa, KoOHyca. OO6BEM apa U II0maab chepbl

6.7 [omoGubie Tema B mpocTtpancTBe. COOTHOMICHUST MEXIY IUIOMAISIMA ITIOBEPXHOCTEH, 00BEMaMuU
MOTO0HBIX TEJ

6.8 Ceuenust mumHApa (TApajuIeNbHO W TEPICHIUKYISIPHO OCH), CE€YCHHsI KOHyca (mapajijiellbHOe

OCHOBAaHMIO U IPOXOJslIee Yepe3 BEPLUINHY), CEUECHHS 11apa

BekTop Ha miIockocTH U B mpocTpaHcTBe. ClojkeHHEe M BEIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa
6.9 Ha yuciio. PazioxeHue BeKTOpa o TpEM HEKOMILIaHapHBIM BekTopaMm. [IpaBuiio napasuienenumnena.
Pemenue 3ana4, CBsI3aHHBIX C IPUMEHEHUEM NIPABHJI IEHCTBUH C BEKTOpaMHU

[IpssMoyronpHas cucTeMa KOOpAMHAT B pocTpaHcTBe. KoopauHate! BekTopa. [IpocTeiimue 3agaun
B KOOpJAMHATax. YToJI MeXIy BekTopamu. CKaJsipHOe IPOU3BEAEHNE BEKTOPOB. Briuncinenue yrios
MEXIy IPSIMBIMH U IUTOCKOCTAME. KOoOpAHHATHO-BEKTOPHBINH METO IPH PEILICHUN T€OMETPUIECKUX
3a]a4

6.10

IPOBEPSIEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOH OBPA3OBATEJBHOUN
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Ko
NDORE ﬂlIeMOFO HpOBepﬂeMble Tpeﬁonamm K IIPEIMETHBIM pe3yJjibTaTaM 0CBOCHUSA
posep OCHOBHOI 00pa3oBaTeIbHOW MPOrpaMMBbI CPeIHEro 0011ero 0opa3oBaHusi
TpedoBaHus

Bnanenne MeTomamMM  JIOKa3aTeNbCTB, QITOPUTMaMH  pEIIEHHS 3a/4a4; YMCHHE
1 (OpMyITHpPOBATH M OTIEPUPOBATH MOHATHAMU: ONpeJieNIeHne, akCHOMa, TEOpeMa, CIIeJICTBHE,
CBOWCTBO, NPH3HAK, JOKA3aTEIbCTBO, PAaBHOCHWIBHBIC (DOPMYNIHPOBKH; NPHUMEHSTH HX;
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Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

yMeHHe (OPMYITUPOBATH OOpPaTHOE M TPOTUBOIOJIOKHOE YTBEPIKICHUE, TPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIE30BATh METOl MATEMATHICCKON HHAYKIIUU; IPOBOAUTH
JI0Ka3aTelIbHbIe PACCYKISHHUS TP PELICHHUH 33/1a4, OLICHUBATH JIOTUYECKYIO IIPABUIILHOCTh
paccyxIeHHiT; yMEHHE OTIEPHPOBATh MOHATHIMU: MHOKECTBO, TOJIMHOKECTBO, ONIEPaIAN
HAJI MHOXXECTBaMH, yYMEHHE HCIOJb30BaTh TEOPETHKO-MHOXXCCTBEHHBIA ammapaT s
OIMCaHMs PeaIbHBIX [IPOLIECCOB U SBJICHUI U NP PEIICHNH 33/1a4, B TOM YHCIIE U3 IPYTHX
y4eOHBIX MPEAMETOB; YMEHHUE OMEPUPOBATh MOHITUAMH: Tpad, CB3HBINA rpad, JepeBo,
UK, Tpad Ha IUIOCKOCTH; YMCHHE 3a/aBaThb W OIKCHIBATH Tpadbl pa3InIHBIMU
croco0aMu; MCIIOJIb30BaTh rpadbl MPH PEIICHUH 3314

YMeHue onepupoBaTh MOHATHUSAME: HATYypPaTbHOE YHCIIO, IENI0C YUCIIO, CTEICHD C IETBIM
moKasareyieM, KOpeHb HAaTypajbHOM CTCIEHH, CTCNEHb C PAlMOHAIBLHBIM TOKa3aTelIeM,
CTEleHb C JIeHCTBUTENbHBIM MMOKa3aTeseM, JIorapiu(M 4ucia, CHHYC, KOCUHYC U TaHI'€HC
MPOU3BOJIBHOTO YHCIIA, OCTATOK 10 MOIYJII0, PAallMOHATBHOE YHCIO, UPPALHOHATBHOE
YHCJIO0, MHOXKECTBA HATYPaJbHBIX, LENbIX, PAIHOHATBHBIX, JICHCTBUTEIBHBIX YHCEI;
YMEHHE HCIIOJIb30BaTh MPHU3HAKH JCIUMOCTH, HAUMEHbUIMN OOIIUIA JENUTeNh U Hau-
MeHbIlee 00Ilee KpaTHoe, ainropuT™ EBKIMIa [pU pelIeHHWH 3a/1a4; 3HAKOMCTBO
C Pa3IMYHBIMHU MO3UITMOHHBIMHA CUCTEMAMH CUUCIICHHUS; YMEHHUE BBITIONHATH BBIYMCICHUE
3HAQUeHWH ¥ T1peoOpa3oBaHMsl BBIPAKEHHH CO CTEHNCHAMH H  Jiorapupmamu,
npeobpa3oBanust POOHO-PAIIMOHAIBHBIX BRIPAKEHUHN; YMEHHE OIEPUPOBATH MOHATHSIMU:
MOCJIEIOBATEIBHOCTD, apH(pMeTHYecKasi IpOrpeccusi, TeOMeTpHYecKas IpOrpeccHs,
OecKkOHEYHO  yObIBarolllasi  IeOMETPHYECKass  [POrPecCHs;  yMEHHE  3a/1aBarh
MOCJIEIOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX (opMyln; yMeHue
ONICPUPOBATh TMOHITUSIMH: KOMIUIEKCHOE YHCJIO, COMpPSIKEHHBIE KOMIUICKCHBIC YHCIIA,
MOIyJb ¥ apryMEHT KOMIUICKCHOTO 4YHucia, (opMa 3amucH KOMIUICKCHBIX YHCEN
(reomeTpuueckas, TPUTOHOMETpUYECKas W aireOpawdeckas), yMEThb INPOHU3BOIUTH
apu(pMETUICCKUE JCUCTBHUS C KOMIUICKCHBIMU YHCIAMH; MPHUBOAUTH MPUMEPHI UCIIOIb-
30BaHMS KOMIUICKCHBIX YHCEN; OINCPUPOBATh MOHATHAMH: Matpuia 2x2 wu 3X3,
OIPEICIUTENb MATPHIIBI, FEOMETPHUCCKHI CMBICI OIPEISIUTEIS

YMeHnue onepupoBarh MOHATUSAMU: pallMOHAIbHBIE, UPPALMOHAIBHBIE, [10Ka3aTElIbHBIE,
CTEIICHHBIE, JIOTapU(MHUCCKHE, TPUTOHOMETPUUECKUE YPAaBHEHHMS M HEPAaBEHCTBA, MX
CHUCTEMbI;  yYMEHHE  OIEepUpPOBaTb  MNOHATUSAMH:  TOXIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH M HEPaBCHCTB,
PaBHOCUJIBHOCTh ypPaBHEHM, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YypaBHEHHS,
HEPABEHCTBA W CHUCTEMBI C IIOMOLIbIO pPa3IMYHBIX NPUEMOB; peIIaTh YpaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C TApaMEeTPOM; IPUMEHSTh YPABHEHHU S, HEPABEHCTBA, UX CUCTEMBbI
JUISL peIieHHs MaTeMaTHIeCKUX 3a/1a4 U 3a/1a4 U3 pa3In4HbIX 001acTel HayKH U pealbHOM
KU3HU

YMeHue OnepupoBaTh MOHATUAMH: (QYHKIMSA, YETHOCTh (PYHKIMH, MEPHOTUYHOCTD
(YHKIINY, OTPaHUYEHHOCTh (DYHKI[MH, MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMyM (DYHKIIUH,
HanOoIbIIee M HaNMEHbIIIee 3HaYeHUS (PYHKINH Ha TIPOMEXYTKE, HeNpephIBHAS (yHKITHA,
acHMITOTHI TpadiKa GyHKINH, TIepBas ¥ BTOpast MPOU3BOIHAS (QYHKIIUN, TEOMETPHIECKUI
U (GU3NUECKUii CMBICIT IPOU3BOAHOMN, epBOOOpa3Hast, ONPEACIEHHBIN HHTErpall; YMEHUE
HaXOIWTh ACHMNTOTH Tpaduka (YHKINH, YMEHHE BBIUHCIATH NPOHM3BOIHBIE CYMMBL,
MIPOM3BE/ICHNS, YACTHOTO ¥ KOMIO3UINK (YHKIMH, HAXOJUTh YpaBHEHHE KacaTeIbHOHN K
rpapuKy (QyHKINU; yMEHHE HAXOAWUTH MPOM3BOAHBIC SJIEMCHTAPHBIX (DYHKIIHH; YMEHHE
WCTIONb30BaTh TPOM3BOMHYIO JUIS HCCIENOBAaHMSA (YHKIHUH, HAaXOIUTh HauOOJbIINE M
HaMMEHbIINE 3HadeHWs (QYHKIMH; CTPOUTH TpaKM MHOTOWIEHOB C HCIIOJIb30BaHHEM
ammapara MaTeMaTH4ecKOoro aHaln3a; IPUMEHATh MPOM3BOAHYIO ISl HAXOXKICHHS
HAWIYYIIeT0 PEUICHUS B TNPHKIAAHBIX, B TOM YHCIEC COIMAIbHO-?)KOHOMHYECKHX U
¢GM3UYecKNX 3a/1a4ax; HaXOAWTH IUIOMAIH W O0BEMBI (UIYp C IOMOIIBIO HHTETpala;
MIPUBOIUTD IpUMEPHI MaTEeMaTHYECKOTO MOJICTUPOBAHUS c MIOMOIIIBIO
g depeHpanbHbIX ypaBHEHHUH

YMeHHe ornepupoBaTh MOHATHSAMH: TpaduK (QYHKIUH, oOpaTHas (QyHKIHS, KOMIO3HUINL
¢GbyHKIWA, JguHEHHas GYHKIWS, KBaapaTHyHas (GYHKIWS, paluoHANbHas (YHKIHS,
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OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

CTeTNeHHAasT (YHKIUSI, TPUTOHOMETPUYIECKUE (YHKIMH, OOpaTHBIC TPUTOHOMETPUYECKUE
GyHKIUY, TMMOKa3aTenbHas W Jorapupmudeckas (QYHKIHUH; yMEHHE CTPOHUTH TIpa(uKH
M3YYCHHBIX (DYHKITUH, BBITIONHATH NpeoOpa3oBaHus rpagukoB (yHKIHMA, HCIIOIB30BaTh
rpaduKy JUTS M3YYCHHS IMPOIECCOB M 3aBHCUMOCTEH, NMPH PEIICHUH 3a7ad U3 APYTHX
yUeOHBIX PEIMETOB
W 3aJla4 U3 pealbHO )KU3HU; BhIpakaTh GOpMyIaMu 3aBUCHMOCTH MEKIY BEIHMYMHAMHU;
HCIOJIE30BaTh CBOMCTBA U rpaduku QYHKIUH I pElICHUs YpaBHEHUH, HEPABEHCTB U
3aja4d ¢ mapaMeTpamu; n300paxarh Ha KOOPAWHATHOW TUIOCKOCTH MHOMKECTBA PEIICHUN
ypaBHEHHH, HEPABEHCTB U MX CHCTEM

YMeHue pemaTbh TEKCTOBBIE 33/la4X PAa3HBIX TUIOB (B TOM YHCIE HA IPOLEHTHI, JOJIU U
YacTH, Ha JIBIDKEHME, paboTy, CTOMMOCTb TOBAapOB U YCIyT, HAJOTH, 3aJa4d U3 00JacTu
YIpaBJICHUS JINIHBIMA ¥ CEMEHHBIMH (DMHAHCAMM); COCTABIISATH BBEIPAKEHISI, YPABHEHHUS,
HEPaBEHCTBA M UX CUCTEMBI MO YCIOBHUIO 33/1a4d, HUCCIEAOBATh MOIYUYEHHOE pelIeHUE U
OLIEHUBATh NPaBJONOJO0HOCTh PE3YIbTATOB; YMEHUE MOJCIUPOBATh PEAbHbIC CUTYaIN
Ha sI3bIKE MaTeMaTUKHU; COCTABIIATh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI
[0 YCJIOBHUIO 3aJjaud, MCCJIEeNOBaTh IOCTPOECHHBIE MOJENN C UCIIOJNIB30BaHUEM arapara
aJIreOpsl, HTHTEPIPETUPOBATh NONTYUCHHbIH Pe3yabTaT

YMeHne onepupoBaTh NOHATHSAMHE: cpeqHee apu(MeTHIecKoe, MeInana, HanOobIiee U
HaMMeEHbIlIee 3HAYCHUS, pa3Max, TUCIIEPCHUs, CTaHIapTHOE OTKIOHEHHE YHUCIOBOT0 Habopa;
YMEHHUE U3BJIEKaTh, UHTEPIPETUPOBATh HH(OPMAIUIO, IPEACTABICHHYIO B Ta0JIMIaX, Ha
IuarpamMMmax, Trpadukax, OTpa)KaroUlyl0 CBOHCTBa pEalbHBIX MPOIECCOB M SIBICHUN;
MPEICTaBIATE HWH(GOPMAIMIO C TIIOMOIIBI0 TaONWI] ¥ JAWarpaMM; HCCIEIOBaTh
CTaTUCTHYECKHE [laHHBbIE, B TOM 4HCJIE C TMPUMEHEHHEM TpadUuecKux METOJO0B H
AIIEKTPOHHBIX CPEACTB; TPpaMUECKH UCCIEI0BATh COBMECTHBIE HAOIOACHHS C IIOMOIIBIO
JIMarpaMM PacCeMBaHUS W JTMHEHHON perpeccuu

YMeHue onepupoBaTh NOHATUAME: CIy4ailHbIH ONBIT U CITydaiiHOE COOBITHE, BEPOSITHOCTh
CITy4aifHOTO COOBITHS; YMEHHE BBIYUCIISITH BEPOSTHOCTD C MCIOJIB30BaHUEM IpaduaecKnx
METOJIOB; IPUMEHSTH ()OPMYIIBI CTIOKEHUSA M YMHOXKEHUS BEPOSTHOCTEH, (hopMyiTy momHON
BEPOSITHOCTH, (GopMmyny bepHymin, xomOuHaTopHBIC (AKTBI U GOPMYJIBI; OIECHHUBATH
BEPOATHOCTH pEaNbHBIX COOBITHH; yMEHHE OICpHPOBAaTh MOHATHAMHU: ClTydaifHas
BEJINYMHA, pacIipe/IeNICHNE BEPOSTHOCTEH, MaTeMaTHIECKOE OXKHUIAHNE, AUCTIEPCHS U CTaH-
JapTHOE OTKJIOHEHHE CIIydailHOM BENMUYMHBI, (PYHKIMH paclpeneieHus W IMIOTHOCTU
PaBHOMEPHOTO, MTOKA3aTEIFHOTO M HOPMAJIBHOTO pacHpeeNieH!ii; YMEHHEe HCII0JIb30BaTh
CBOIiCTBa M3YYEHHBIX PACHpENeNICHNH JUIA PeIeHUS 33a7ad; 3HAKOMCTBO C TOHATHAMI:
3aKOH OOJBIIMX YHCEJ, METOAbI BHIOOPOYHBIX HCCIEAOBAaHMUN; YMEHHE INPHBOAUTH
MIPUMEPHI IPOSBIICHUS 3aKOHA OOJIBIINX YHCENT B IPUPOJHBIX M OOIIECTBEHHBIX SIBICHHUSIX;
YMEHHE ONepHUpOBaTh MOHATHUSAMHM: COYETaHWE, NIEPECTAHOBKA, YNCIIO COYETAHUH, YHCIIO
nepecTaHoBOK; OmHOM HbIOTOHA; yMeHHE TIPUMEHSATh KOMOWHATOpHBIC (DAKTBI U
paccyXAeHus AT pEIIeHHs 3a/1ad; OICHHUBATh BEPOSATHOCTU pPEaJbHBIX COOBITHI;
COCTaBJISITh BEPOSTHOCTHYIO MOJICNIb M HHTEPIIPETHPOBATH MOTYUSHHBII pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOUKA, IpsiMasi, MIIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jyd, BEIUYMHA YyIJa, IUIOCKUM yroj, [JBYIPaHHBIM yroja, TpEXTPaHHBIA yroi,
CKpPEIIMBAIOIIUECS MpsMBIE, MApaUIEIbHOCTh U IMEPHEHAUKYISIPHOCTh NPSAMBIX U
IJIOCKOCTEH, yrojl MEXAy IPSMBIMU, YTOJ MEXAY IPSAMOM M IUIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSMHU, PAacCTOSHUE OT TOYKM [JO IUIOCKOCTH, PACCTOSHUE MEXKIY MpPsIMBIMU,
PacCTOsIHUE MEXIy INIOCKOCTAMH; YMEHHUE HCIIONIb30BaTh [P PEIICHUY 331a4 U3y4YEHHBIE
(hakTHl U TEOPEMBI IUNIAHUMETPHH; YMCHUE OLIEHUBATH PasMepbl OOBEKTOB OKPY>KAIOIIETO
MHpa; CTPOUTb MATEMaTHUUYECKUE MOZEIU C IOMOUIbI0 T'€OMETPUUYECKUX IOHITUH U
BEJIMYUH, PEIIATh CBSA3aHHBIE C HUMH IIPAKTHYECKHUE 331a41

10

YMeHne onepupoBaTh MOHATHUSAMH: TUIOMAAb (GUTYphl, 00bEM (UTYpPBI, MHOTOTPAHHUK,
MPaBWIBLHBIA MHOTOTPaHHHK, CEUYEHHWE MHOTOTPAHHWKA, KyO, Mapajulelenume, npu3Ma,
nupaMua, GUrypa U MOBEpXHOCTh BPALICHHS, HWIHHIP, KOHYC, map, chepa, Mmiomaan
cdepbl, mIonaab MOBEPXHOCTH MHUPAMHIIBI, MPHU3MbI, KOHYCa, LUJIMHIPA, 00BEM KyOa,
MPSIMOYTOJILHOTO TapajlieNienuneNia, MUpaMujibl, NPU3MBL, IMIWHApa, KOHYca, miapa,

45




Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

pa3BépTka MOBEpXHOCTH, CEYEHHMs KOHyca M IWIMHIpA, NapaulelbHble OCH WM
OCHOBAHHIO, CEYCHHUE MIapa, INIOCKOCTh, Kacarommascs cepbl, HIIHHAPA, KOHyCa; yMEHHUE
CTPOUTH C€UEeHHE MHOTOTPaHHHUKA, N300paXaTh MHOTOTPaHHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpallleHHs, UX CEYEeHWs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE
MPUMEHATh CBOMCTBAa TEOMETPUYECKHX (Hryp, CaMOCTOSATENIBbHO (hopMyaHpoBaTh
OTIpeNeNICHNs] W3y4aeMBIX (HUryp, BBIIBUTATH THIIOTE3Bl O CBOHCTBAX M TPU3HAKAX
reOMEeTPHYECKUX ¢buryp, 000CHOBEIBAThH
WIA ONpOBEpPraTh WX; yMEHHE IPOBOIUTH KIACCH(UKAIMIO (QUTYD IO Pa3THIHBIM
MPHU3HAKAM, BBIITOJTHATH HEOOXOIMMBIE JONOIHUTEIHHBIE HOCTPOCHUS

YMeHHe oneprupoBaTh MOHATHSIMU: JBIKEHHE B IPOCTPAHCTBE, MapauIeNIbHbIA IIepeHocC,
CUMMETpHUsSl Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHHE MNOAOOHS,
mooOHbIe (UTYpBI; YMEHHE PACIIO3HABATh paBHbBIC W MOJO0HBIE (DUTYPHI, B TOM YHCIIE
B IIPHPOJIe, MCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPUYECKHE OTHOIICHHS IpU
pelIeHny 3a/1a4; HaXOJUTh FeOMETPUUYECKUE BEJIMYUHBI (JUIMHA, YT, TUIOMaab, 00bEM)
11 MpY pElIeHWH 3a7ad W3 JIPYTUX Y4eOHBIX NPEIMETOB M W3 PealbHOW KHU3HH, YMCHHE
BEIUUCIIATE TEOMETPUYECKHE BEIWYMHBI (IUIMHA, YTOJN, IDIOMAAb, OOBEM, IUTOMIATh
MOBEPXHOCTH), HUCIOJB3Ysl HM3YYeHHBIE (OPMYIBI M METO/BI, B TOM WYHCIE: IUIOMIA/Ib
MTOBEPXHOCTH IMUPAMHIIBI, TPU3MBI, KOHYCa, IMIUHIPA, IUIomans chepbl; o0bEM Kyoda,
MPSIMOYTOJIFHOTO MapaJUIelIeUIIe 1, TNPAaMUIBL, IPU3MEL, IIIJIHHAPA, KOHYyCa, apa; yMEHNE
HAaXOJUTh OTHOILIECHHE 00bEMOB MOJOOHBIX GUTYD

YMeHHe OmNepUpoBaTh MOHATHUSAME: TPSAMOYTOJBHAs CHCTEMa KOOPOMHAT, BEKTOP,
KOOPIUHATHI TOYKH, KOOPIUHATH BEKTOPa, CYMMa BEKTOPOB, IPOU3BEICHIE BEKTOpa Ha
YHCIIO, pa3lioKEHHE BEKTOpa Mo 0a3ucy, CKas[pHOEe IIPOU3BEJCHHE, BEKTOPHOE

12 MPOW3BEACHUE, YroJ MEXAY BEKTOPaMH;, YMEHHE WCIIOIb30BaTh BEKTOPHBIH H KO-
OpAMHATHBIA METOA JUIS PEIIeHHs TeOMETPUYECKHX 3aJad W 3aJad JIPYTuX Y4eOHBIX
MpeIMETOB
YMeHue BBIOMpATh MOIXOMSIINN METOA JJIS PEUICHHS 3aJa4yl; TOHUMaHHe 3HAYUMOCTH
13 MaTEeMaTHKH B W3YYEHUH TPUPOJHBIX M OOMIECTBEHHBIX MPOIECCOB W SIBJICHUM; yMEHHUE

pacro3HaBaTh MPOSBIECHHE 3aKOHOB MAaTEMAaTHKHM B MCKYCCTBE, yYMEHHME IPUBOJIUTH
MPUMEPHl MATEMATHYECKUX OTKPBITHI POCCUUCKON U MUPOBOM MaTeMaTUYECKON HAYKH

HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BEIYMCIIEHUS
1.1 |HarypamsHble u nesnple gncia. [Ipu3Haky IeTUMOCTH IEIBIX THCEI
12 PaumonanpHple  uncna. OOBIKHOBEHHBIE U JCCSITHYHBIE JAPOOM, TIPOLCHTHI, OECKOHEYHBIE
HNepUOUIECKUE TPOOH
ApudpmMeTHyecKrii KOpPEeHb HaTypalbHOH creneHW. JleWcTBUS ¢ apuQMETHYCCKAUMH KOPHSIMH
HaTypajlbHOW CTENIEHU
1.4 | CreneHnsb c uenbiM nokazareneM. CTeNeHb ¢ pallMOHAIbHBIM NoKa3aTeneM. CBONCTBA CTENEHU
15 CuHYyC, KOCHHYC ¥ TaHTEHC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO
aprymMeHTa
1.6 |Jlorapudm uncna. JecsiTnaHbe M HATYpaTbHBIC JOTapH(OMBI
17 [eiicTBuTensHbIe yncna. ApupMeTnIecKue onepanui ¢ JeHCTBUTEIEHBIMH “THCIIAMH. [Tpubmmxénnsie
BBIUMCIJICHUS, PaBUJIa OKPYTJICHHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN
1.8 |IIpeoOpazoBaHue BbIpaKCHHUN
1.9 |KomruiekcHble gncia

2 YpaBHEHUs U HEPABEHCTBA

13
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Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
2.1 |Ilensle u 1poOHO-palIOHATEHBIE YPaBHEHUS
2.2 |HppanmonansHbie ypaBHEHHS
2.3 | TpuroHoMeTpH4ecKre ypaBHEHHs
2.4 |IlokazatenpHble 1 JoTapuPMUUECKUE YPABHEHUS
2.5 |llensre u 1poOHO-paIIOHATEHBIE HEPABEHCTBA
2.6 |HppanmonanpHble HepaBeHCTBA
2.7 |IlokasarenbHbIe U JIOTapu(MUYECKHE HEPABEHCTBA
2.8 | Tpuronomerpuyeckrie HepaBeHCTBA
2.9 |CucTembl ¥ COBOKYITHOCTH YPaBHEHUH U HEPAaBEHCTB
2.10 | YpaBHeHHs, HEpAaBEHCTBA U CHCTEMBI C ITApaMEeTPaMH
2.11 |[Marpuna cucteMbl THHEHHBIX YpaBHEeHHN. ONPEAeIUTENIh MATPUITHI
3 DyHKINU U rpaduku
31 Oyrkus, ciocoOs! 3ananus Gynkiun. ['paduk ¢pynkunu. Bzaumuo obpartHble ¢yHkimn. YéTHEIE U
HeuétHble GpyHkunn. [lepnogndeckre GyHKIUH
OO0OnacTh OmpeieicHUS ¥ MHOXECTBO 3HaueHWd ¢yHkuud. Hymu ¢ynkmun.  [IpomexyTku
3.2 [3HakomocTtosiHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (yHKIMH. MakCHMyMbl W MUHHMYMBI (DYHKLIVH.
HawuGosbiiee 1 HauMeHblee 3HaYeHHe QYHKINH Ha TIPOMEXYTKE
33 CrenenHass  QyHKOuMsS ¢  HAaTypalbHBIM ®  [eNbiM  IokazaremeM. EE€  cBoiictBa
u rpaguk. CoiicTBa u rpaduk KOpHs N-0if CTeNeHH
3.4 | Tpuronomerpuyeckre QyHKIMH, UX CBOWCTBA U TPaUKH
3.5 |IlokasarenpHas u gorapudmMuyeckas GpyHKINH, HX CBOMCTBA U rpaduKH
3.6 |Touxu paspeiBa. AcumMnToTH TpadukoB GyHKIMi. CBOMCTBa QYHKIWIA, HEPEPHIBHBIX HA OTPE3Ke
3.7 |IlocnenoBaTenbHOCTH, CIOCOOBI 33/IaHHUS ITOCIIEI0BATEIBHOCTEH
3.8 | Apudmerndeckas u reomerprudeckas nporpeccun. ®opMysa CI0KHBIX MPOIIEHTOB
4 Havaya MaTeMaTH4eckoro aHanusa
4.1 |IlponsBoxHas ¢pyHKImHU. [Ipor3BOIHBIE 3JIEMEHTAPHBIX (QYHKINH
492 [IpumeHeHne POU3BOTHOI K UCCIEAOBaHHIO (PYHKIMI HA MOHOTOHHOCTB M 9KCTpeMyMbl. Haxoxnenune
HanOOJIBIIEr0 ¥ HAMMEHbBIIEro 3HaueHUs1 QYHKIMU Ha OTpe3Ke
4.3 |IlepBooGpasnas. MaTerpan
5 MHo>KecCTBa U JIOTHKA
5.1 [MnoxecTBo, onepanuu HaJx MHOXecTBaMu. Jlnarpammel Ditiepa — Benna
5.2 |Jloruka
6 BeposTHOCTE 1 cCTaTHCTHKA
6.1 [OnwucarenbHas cTaTucTHKa
6.2 |BeposTHOCT
6.3 | KomOunaropuka
7 I'eomeTpus
7.1 | ®urypsl Ha IIOCKOCTH
7.2 |TIpsiMble ¥ TITIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOrpaHHHUKH
7.4 |Tena u moBepXHOCTH BpalicHUS
7.5 |KoopnuHaThl 1 BEKTOPHI
10 KIIACC
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Kon . .
IIpoBepsieMble peaMeTHbIE Pe3yJIbTAThI 0CBOEHHUsI OCHOBHOI 00pa3oBaTeIbLHOI

NpOBEPsIeMOr0
NpOrpaMMBbI CpeIHero 0011ero 0opa3oBaHus
pe3yabTara
6 Teopust BepoATHOCTEN U CTATUCTUKA
6.1 UuTaTh ¥ CTPOUTH TAOIHIBI U JUArPaMMbl
6.2 OmnepupoBaTh MOHATHSIMU: CpeHee apupMeTnIeckoe, MeIuana, HanbobIee, HanMeHbIIIee

3HA4YCHUC, pasMax MacCHBa YMCJIOBbBIX JaHHBIX

OnepupoBaTh MOHATHAMH: CIIy4alHBIA OSKCIIEPUMEHT (OMBIT) W CllydailHOE COOBITHE,
6.3 AIIEMEHTapHOE COOBITHE (DIIEMEHTAPHBIN UCXO) CIIYYAHOTO OIBITA; HAXOAUTH BEPOSITHOCTH
B ONBITAX C PABHOBO3MOXXHBIMH CIYYalHBIMH COOBITHSIMH, HAaXOIHWTh U CPAaBHUBATH
BEPOSITHOCTH COOBITUI B M3YUCHHBIX CIYYaiHBIX IKCIIEPHMEHTAX

Haxoauts u (bOpMYJ'II/IpOBaTL COOBITHSL: nepeceuycHue nu O6I)€I[I/IHCHI/I€ JaHHBIX COGLITI/II\/'I,

6.4 COOBITHE, TPOTHBOIIOJIOKHOE TaHHOMY COOBITHIO; MOJIB30BAaTHCS AUArpaMMaMu OJifnepa u
(hopMyIoH CIIOKEHHUS BEPOSITHOCTEH NIPH PENICHNH 33134

6.5 OnepupoBaTh TMOHATUSIMHU: YCJIOBHAas BEPOSITHOCTb, HE3aBUCUMbIE c06111m;1; HaXOJUTh
BEPOSITHOCTH C TIOMOIIEIO TIPaBIJIA YMHOXKEHHS, C IOMOIIBIO IepeBa CIYIaifHOTO OIBITA

6.6 [TprMeHATs KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NP PEIICHUH 3a/1a4
OmnepupoBaTh NOHATHAME: UCTIBITAHKE, HE3aBUCUMBIE HCTIBITAHUS, CEPHS UCTIBITAaHUH, yCIIeX

6.7 U HeyJa4da; HaXOJUTh BEPOSITHOCTH COOBITHI B CEPUH HE3aBICUMBIX UCTIBITAHUN JI0 TIEPBOTO
ycrexa, HaXOJUTh BEPOSITHOCTU COOBITHH B CepHM UCTIBITAHUN bepHymm

6.8 OrnepupoBaTh MOHATUSIMU: CITydaiiHasi BETMYNHA, PAcTIpeieNIieHe BEPOSTHOCTEH, TuarpamMmma
pacripeneneHus

11 KJIACC
Kon

IIpoBepsieMble IpenMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTeILHOI

TpoBepsemMoro MPOrpaMMbI CpeaHero oo1ero o0pa3oBanus
pe3yJabTara
5 Teopust BEpOSITHOCTEN U CTATUCTHKA

51 CpaBHUBAThH BEPOSATHOCTHU 3Ha4YECHUU ciayyaiHOU BEJIMYMHBI
10 paclpeieleHUIO WIK C IIOMOUIbIO TUarpaMm
OHepI/IpOBaTL MOHATUEM MAaTCMAaTUYCCKOI'0 OXKHUJAaHHUA, IPUBOAUTH IPUMEPHI TOI'0, KaK

5.2 MIPUMCHSICTCA MaTEMaTH4YCCKOC OXXHNaaHue CHy‘laﬁHOﬁ BCJIMYHHBI, HaXodUuTh
MaTEMaTUYECKOE OXKMJIaHUE [0 JAHHOMY PaclpeesIeHUI0

5.3 VMeTsb npeacTaBICHUE O 3aKOHE OOIBIINX YHCENT

5.4 MMeTs npepcTaBieHrne 0 HOpMaJIbHOM PacipeesIeHuI

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC
Kon IIpoBepsieMbIii 3JIEMEHT COAEPKAHUSA
6 Teopust BeposITHOCTEN M CTATUCTUKA

[IpencrariieHre TaHHBIX ¢ MOMOLIbIO Tabmui U auarpamM. CpenHee apudmeTHdeckoe, MeaHaHa,
6.1 |mamboJplnce M HAaMMEHBIIEE 3HAYCHUS, pa3MaX, TUCIIEPCUS U CTAaHJAPTHOE OTKIOHCHUE YHCIOBBIX
Ha0OpOB

CaydaitHple SKCIIEpUMEHTHI (OMBITHI) M CIyYaiHBIC COOBITHSA. DJIEMEHTapHBIE COOBITHS (MCXOIBI).
BeposTHOCTB CIly4aifHOTO COOBITHSL. bnuzoctsb Y4acTOTHI
6.2 |u BepoaTHOCTH cOOBITHH. CiydaifHbIC OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMH.
BepostHocTn cOOBITHI B OIIBITaxX
C PAaBHOBO3MOKHBIMH AJIEMEHTAPHBIMH COOBITHIMU
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Kon IIpoBepsieMbIii 3JIEMEHT COAEPKAHUSA

6.3 Omnepanuu HaZl COOBITHUSIMHE: TIEpECEUCHIE, 00BEINHEHUE, IIPOTHBONOIOKHBIE COOBITHS. JlnarpaMmsl
Oinepa. DopMyia ClI0XKEHHUs BEPOSITHOCTEH
6.4 VYcnoBHas BEpOATHOCTh. Y MHOXKEHHUE BEpOATHOCTEH. JlepeBo ciydaiiHoro skcriepumenTa. Gopmyna
) MTOJTHOM BeposATHOCTH. HezaBuCHMBIE COOBITHS
65 KomOunaropHoe npasuno ymHoxeHus. llepectaHoBku u (axropuan. Uucnao coueranuid. Tpe-
) yronbHuK [lackans. ®@opmyna 6mHoma HeroToHa
6.6 BunapHBIll cinyuaifHbI ONBIT (MCHBITaHKE), ycnex W Heynada. HeszaBucumele ucnbitanus. Cepus
' HE3aBUCUMBIX UCTIIBITAHUH 10 miepBoro ycrnexa. Cepusi He3aBUCUMBIX UCTIBITaHui bepHymmm
Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHocTell. [luarpamma pacnpeneneHus. Ilpumepst
6.7 |pacnpeneneHui, B TOM qucie reoMEeTPUIECKOe
1 OMHOMHAIBHOE

11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 Teopust BEpOSTHOCTEN U CTATUCTHKA

YucioBble XapaKTePUCTHKH CIIyYalHBIX BEIHYUH: MATEMAaTUYECKOC OXKHIAHHE, TUCIICPCHUS
U CTaHIapTHOE OTKIOHEHHUE. [IprMephl MPUMEHCHUS MATEMATUIECKOT0 OXKUIAHHUS, B TOM YHCIIE
51 B 3a/1aYax W3 IMOBCEIHEBHOW XU3HU. MaTeMaTHYECKOe OXKUaHHe OWHAPHOW CIyYaiiHOUW BEIH-
9uHbL. MaTreMaTn4ecKoe OKHIaHHe CYMMBI CIIy9aliHBIX BEJIMUYMH. MaTeMaTHUeCKOe OXKHIaHne
U TUCTIEPCHUS TEOMETPUYECKOT0 W OMHOMMATIBHOTO pacIpeieICHHI

52 3aKoH OOJBIIMX YHCEI U ero poiib B HayKe, IPHpoAe U odlecTBe. BIOOpOUHBIil MeTo T Hccie-

OBAaHUN

IIpuMeps! HENIPEPHIBHBIX CITyYaiHbIX BeMU4IUH. [IoHATHE 0 IUIOTHOCTH pacmpeneneHus. 3a1auy,

53

MPUBOSIINE K HOpMaJbHOMY pacipeenenuto. [loHsTre 0 HopMaJIbHOM pacipeieieHu!

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
1. Maremaruka: anrera N Hadajla MAaTCMaTH4YCCKOI'O aHalin3d, I'COMCTPHA.

Anrebpa u Hayana matemMatuyeckoro aHammza 10-11. Ga3oBbiii U yrayOJeHHBIM
ypoBHu. AnmmmoB III. A., Komsarun 1O. M., TkaueBa M.B. u apyrue. AKIHOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemienne.

2. Maremaruka: anreOpa M Hayaja MaTeMaTHYECKOTO aHaiu3a, TeOMETPHS.
I'eometpus 10-11. 6azoBblil u yrayosnenssiil ypoBau. Atanacss JI.C., bytysos B.®.,
Kanomiie C.b. u npyrue. AxkunonepHoe o0iectBo «M3aarensctBo «lIpocBemnienue.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIA YAEHUKA
1. Marematuka: anreOpa M Hadaja MaTEMaTHYECKOTO aHajan3a, T'C€OMETPHS.
AnreOpa u Havasia MaTeMatuyeckoro ananu3a 10-11. 6a30BbIii U yriyOJIeHHbIN
ypoBHu. AnumoB III. A., Komsrun 0. M., Tkauesa M.B. u npyrue.
AxnnonepHoe obiiectBo «M3aarensctBo «IIpocBenienue.
2. Marematuka: anreOpa M Hadajla MaTeMaTHYeCKOro aHaliu3a, TeOMETpHs.
I'eometpust 10-11. 6a30BbIit U yriuyonennsiii ypoBau. Atanacsa JI.C., byty3os B.®.,
Kanomies C.b. u agpyrue. Axkiinonepnoe oomiectBo «M3marenscrBo «IIpocsemienuey.
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METOJINYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. Anrebpa u Havasna MmaTeMaTudeckoro ananausa. CoopHuk padounx nporpamm. 10-
11 knaccel: y4eb. mocobue s yuuTened oO0Ieo0pa3oBaTeIbHBIX OpraHU3aIui:
0a30BbIN U yriyOseHHBIN ypoBHHU / [cocT. T. A. Bypmucrpona].

— M.: [Ipocsemenue, 2016.

2. Ilporpammbl  0o0mieoOpa3oBaTeIbHBIX —yUpexaeHud. Anredpa u Hayana
MatemaTudeckoro aHanu3a. 10-11 kmaccel. [coct. T. A. BypMucrposal.

— M.: IIpocsemenue, 2009.

3. Ilporpamma mo reometpun 10-11 xmacc/ JI.C. Aranacan, B.®. byrysos, C.b.
Kanmomiies u n1p./CoopauK padounx nporpamm. 10-11 kmaccel: mocobue s yauTene
obmieoOpa3zoBarenbHbix opranuszanmmii / [coct. T. A.. bypmuctpoBal. M.:
[Ipocsemenne, 2014.

4. T'eometpusi. COopHuk pabouux mporpamm. 10-11 kmaccer: yueb6. mocobue s
o011eo0pa3oBaTeNbHBIX OpraHu3alnii: 0a30BbIi U yriayOaeHHbIN ypoBHU / [cocT. T. A.
bypmuctposa]. — M.: IIpocsemenue, 2018.

5. Maremaruka: anreOpa ¥ Hadaja MaTeMaTUYECKOro aHaIu3a, reomeTpus. Anredpa
M Hayajga Maremaruueckoro aHamm3a. 10-11  kmaccel:  yueOHUK IS
oOmieoOpa3oBaTeNbHBIX ~ OpraHu3aluii:  0a30BbIA W YIIYOJIEHHBIA  ypOBHU
/UI.A.AnmumoB, FO.M.Konsarun, M.B.Tkauésa u ap./ — M.:IIpocBemenue, 2024.

6. YueOHuk: Matemaruka: anredpa v Hayajia MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHUSL.
I'eomerpusi, 10-11 xmaccel: y4yeOHMK Uil 00IIE00pa30BaTENbHBIX OpraHU3alun
/J1.C.Atanacsan, B.®.byry3oB, C.b.Kanomies u ap. — M.: [IpocBemienne,2024 r.

7. Iumaktudeckne marepuansl mais 10-11 kmaccop/M.M.1labyamr u ap. — M.:
[Ipocsemenue, 2024.

8. Metoanueckue pekomernaanuu 10-11 kmacesl /H.E.®émoposa, M.B.Tkauéra. — M.
[Ipocsemenue, 2024.

9. Tematnueckue tectol M1 10-11 xmaccoB /H.E.®énoposa, M.B.TkauéBa. — M.:
[Ipocsemenue, 2024.

10. C. M. Caaksan. WMzyuenme reometpuu B 10-11 xmaccax: Metoauueckue
pexomenganuu kK y4eonuky: Ku. Ins yuurtens /C.M.Caaksn, B.®.byry3oB. — M.:
[Ipocsemenune, 2024.

11.3uB b. I'. JIumaktuueckue marepuaibl mo reometpuu mnga 10 kmacca. — M.:
[Ipocsemenune, 2024.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBlI U PECYPCBbl CETH
NHTEPHET
1. http://www.math.ru  Matepuansl 1o MaTtemMaTHKe B EJWHOW KOJUICKIMH
M(pOoBBIX 00pa30BATEIBHBIX PECYPCOB
2. http://school-collection.edu.ru/collection/matematika MOCKOBCKUH  IIEHTp
HCIIPCPBIBHOI'O MATCMATHUYICCKOI'O 06pa3013aH1/1;1
3. http://egemath.ru/ TToaroroska k EI'D
4. https://math-ege IToaroroska k EI'D
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