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AJITEBPA U HAYAJIA MATEMATHUHYECKOTI'O AHAJIM3A
MNOACHUTEJIBbHAS 3AIINCKA

Pabouas nporpamma yue6HOro Kypca «Anredpa 1 Hadajga MaTeMaTH4YECKOTO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYIaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIIETEHIIMSIMH, COCTABJIIOIIMMU OCHOBY JJIsi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LEJIOCTHOCTh OOLIEKYIBTYPHOIO, JMYHOCTHOTO U MO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajsa MaTeMaTHYECKOTO aHAN3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOM CTOPOHBI, (OPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB WH(GOpPMATHKH, OOIECTBO3ZHAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecsi OBJAJIeBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKON (opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCTEIIHOTO OBJAJCHHUS 3aKOHAMU (DU3WKH, XUMHUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBJIaJeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBacT YMCHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl W HayaJdl MaTEeMaTHYeCKOrOo aHalh3a B CTapiled IIKoJe ydaruecs
MOJIYYAIOT HOBBIM OIBIT PpEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeNie peaslbHbIX CUTyalluid W HHTEPIpPETAIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTE B TMpUPOJAE, HAYKe U B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTHUYECKUMHU OTKPBITHUSIMU B UX aBTOPaMH.

Kypc obGnamaer 3HaUMTENBHBIM BOCIUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIIbHOCTH,



TpeOyroLen CaMOCTOATEJIBHOCTH, aKKypaTHOCTH, IIPOJOJDKUTEIIBHON
KOHIICHTPAIIMX BHUMaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIIEAYIOIIME COAECP/KATEIBHO-METOIUYECKME JUHUK: «HUucna M BBIYKCICHUS,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKoro aHainusza», «MHoOXkecTBa U JIOTHMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSKEHUH JABYX JIET
oOyuyeHusl B CTaplueil IIKoJie, €CTECTBEHHO JOMOJHSSA APYr ApPyra U MOCTEIEHHO
HAChIIAsICh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SBISIETCSA
WHTErPATUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro xak ywammMecs OBJIAZeBalOT BCE Oosee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYIO MOJENb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOTrO aHalu3ay, JUIsl PELICHUS] CaMOCTOATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikoJsie. B crapmieli mikoise oco00oe BHUMAaHHE YJEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecss NOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHMs] B CTaplled IIKOJIe, TOCKOJbKY B KaXJOM pa3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loiydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cel0s Takke (opMupoBaHHEe YMEHUN
BBIMIOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJIEpKalMX CTeNeHu M Jorapudmel. bmaronmaps u3ydeHuio anreOpandyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEEe  pPa3BUTHUE  ANTOPUTMHYECKOIO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaracT 3(PQGeKTUBHBIE WHCTPYMEHTHI JUISI PEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETAeTCs C APYTUMHU JIMHUSIMU KypCa, MIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTrepuana. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMU M HepaBeHCTB. [Ipu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCITH TUIOMAnn (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWJY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HuckycctBe. OOywarommuecss y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU Kak
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  JJEMEHTaM TEOPUH  MHOXKECTB. T€OpEeTMKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC WIKOJIBHOM MAaTEMATUKU M MPEIJIararoT



HanboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINI BCE pa3/iesibl MATEMAaTUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAlU, HCCIET0BAaHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VWHTEPHPETAUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCIOJIb3YETCS
JUISl pellieHUs] PUKIAAHbIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHUYECKUX 3aaad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TEM Kypca «AiredOpa M Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydYeHHME Kypca anreOpbl MU Hadall MaTEMaTUYECKOTO
aHanun3a Ha 6a30BOM ypoBHE OTBOAUTCS 2 yaca B Heaento B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KIIACC

Yuciia ¥ BIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApuMeTHUYecKue  omepanud  C
palMOHAIIBHBIMU YHCIaMU, TPpeoOpa30BaHus YHCIOBBIX BeIpaxeHui. [IpuMenenne
Ipo0ell U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAaHUU U pPEaJbHOM KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTENbHBIMU uHciaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
neicTBUTENbHOrO  uMcna. Mcnonp3oBaHue mnoaxondmedl  (opMbl  3amMcu
JEUCTBUTEIBHBIX YMCEN I PELICHUS NPAKTUYECKUX 3a4ad U IPEICTABJIICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  crTemeHu.  JlelictBus ¢
apru(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix ¥ 1poOHO-pALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHEHNE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHkius, crnocoObl 3amanus (yuknouu. [paduk  GyHkiuu. B3aumuo
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu QyHkium.
[IpomMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUH.

CrenenHas QpyHKIMS C HATypaJbHBIM U IIENIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-0i CTENEHHU.

TpuroHoMerprueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GyHKUUNA YUCIOBOTO apryMEHTA.



Havana maTeMaTH4ecKoro aHajm3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeA0BATEIIbHOCTEH.
MOHOTOHHBIE MOCIIENOBATEIBHOCTH.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yosiBaromias
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TreOMETPpUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lcmonbs3oBaHue mporpeccuu Iuis
peleHns peajabHbIX 3a/1a4 IPUKIIAIHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOI'O ammnapara Uil ONMCaHUs PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIECICTBUE, JOKA3ATEIBCTBO.

11 KIIACC

Yucaa v BBIYMCICHUA

HartypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTr HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTuUHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
MTOKA3aTEIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHMU. PellleHne MpuKIIagHbIX 3a1a4 C MOMOLIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeil HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPaPUKHU

Oyukrus.  [lepuomuueckne  dyaknuu. [IpomMexyTku  MOHOTOHHOCTH
¢bynkun. MakcumyMbl U1 MUHUMYMbI (QyHKIuu. HauGomnblee u HauMeHblee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckure QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.



Hcnons3oBanue rpadukoB (yHKUMNA A7 HMCCIEIOBAHHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUHU 3aady W3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOI0 aHAJIN3a

HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[MIpousBognass  ¢yakuuu. ['eomerpuueckuii ¥ (U3MYECKUNH  CMBICI
IIPOU3BOTHOMN.

[TpousBogHble  3neMeHTapHbIX  QyHKiuil.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHIA.

[TpuMmeHeHre MPOU3BOIHOM K UCCIIEOBAaHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxkaenue HanOoNbIIero 1 HAaMMEHbILIEro 3HayeHus1 (QyHKIUHA Ha
OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEILICHUS B
IPUKIAJAHBIX 3aJadax, Uil OIpPENeNIeHUs CKOPOCTH IIpoLecca, 3aJaHHOTro
(bopmynoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (uU3MYecKuid cmbicia. Bberuucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IIJIAHUPYEMBIE PE3YJIBTATHI

OcBoenne ydeOHOro mnpeamera «MaremaTuka» JOJDKHO 00€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHUsl CICAYIOMIMNX JIUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI TMPOTpPaMMbl y4eOHOTO TIpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOIO 4WI€Ha POCCHUUCKOro OOIIeCTBA, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHHIA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM.

[TaTproTHyecKkoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKON MaTEMAaTUKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIETo.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHN, pacCyXJIEeHU;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTUYECKHE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATANA U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3rUecKoro
COBEpIIIEHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/JOPOBUTEIBLHON
JEATEIBHOCTBIO.

TpynoBoe BoCIUTaHUE:
TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUs; MHTEPECOM K
paznuuHbiM  chepam  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C



MaTEMaTUKOW W €€ TPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEeMAaTHICCKOW HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COLMATbHO-PKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJIHON W COIMATBLHON
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX IMpoO0ieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHUM JJIsl pellleHus 3ajad B
00JaCTH  OKpY)KAIOMICH Ccpepl, ITUTAHUPOBAHUS IIOCTYIIKOB H OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOCKTHYI0 M HCCIEIOBATEIBbCKYIO JIESTEIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvnvie = noznasamenvhvle — Oelicmsus, — 0OeCnevuUsarOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCco8 o0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUS  OKpYdcanowe2o  Mupa,  HpuMeHeHue  JI02UYeCKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEICICHUs]  TMOHSATUH; YCTaHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIaCCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
MPOBOJIMMOTI0 aHAJIN3A;

e BOCIpUHUMATH, (opmMyIupoBaTh U  MNpPeoOpa3oOBbIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;



e BBIBISITH  MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (paKTaxX, HAaHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBO/IBI;

e BbIOMpaTh CHOCOO peleHus y4eOHOM 3aJayu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBeIe Hcce0BaTENIbCKUE NECTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUEe, MNpodIeMy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSATEIIBHO CIUTAHUPOBAaHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOLIECCA, a TAKXKE BbIIBUTATh
IPEATOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PaGoTa ¢ undopmarnueii:

e BBIABIATH AchUIMTH MHGOPMAIIUM, JTAaHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh HH(OpPMALMIO U3  HMCTOYHUKOB  PA3IMYHbIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.



OOmtenue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTYYEHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHHS 3aaBaTh BOIPOCHI 10 CYILECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BhICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOMCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUTyaTbHON pabOThI MPU PENICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOH JESITeNbHOCTH, IUJIAHHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBAaTh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

GopmuposaHrue cmMviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
CamoopraHu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3yJsibTara pelieHuss MaTeMaTHYeCKO 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IPUYHHBI JTOCTHKEHUS WIH HEJOCTH)KEHHSI PE3YJIbTaTOB JEATEIbHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayaja MaTEMATUYECKOTO aHAIN3a»
Ha YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS JOJDKHO 00ECIeUHWBATh JTOCTHKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh MOHATUSAMH: PAUUOHAIBHOE M JCHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BelnonHAT,  apupMETUYECKHE  ONepaludd €  paldOHAIBHBIMH U
JEWCTBUTEIbLHBIMU YUCIIAMU.

BoInoHATh TPUOTMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJIBIM IOKa3aTelieM; CTaHJIapTHas
dbopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alliCU JEHCTBUTENBHBIX YUCEI JIJIsl PEIECHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOIO YIJa;
MCITIOJIB30BATh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKINU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LEJIOE,
panuoHaIbHOE, UPPAlMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BrimonHITh peoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUNW M PEIIaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQXEHU M  pelaTrb OCHOBHBIC THUIBI  IEJBIX, palMOHAIBHBIX U
UPpALMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U1 HEPABEHCTBA JJI PEIICHUS MATEMAaTHUECKUX 3a7a4
U 3aJ1a4 U3 PA3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKe alreOpbl, COCTABIATH
BBIPDAKECHUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 33/1auyd, MCCIEIOBATh
MOCTPOEHHBIE MOJIEIIU C MCIIOIb30BAHUEM arapara ainreopsl.

DYyHKIUHN U TPAPUKH



OmnepupoBaTh MOHATHUSAMU: (YHKIIHS, CIOCOOBI 3aJaHusl (PYHKIIMH, 00JIacTh
OTIpEe/IeNICHUs] ¥ MHOXECTBO 3HayeHWi (yHkuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarb NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKLUUH, HYJIU
(GYHKIUM, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKINU, KBAAPATUUHON (PyHKIINH,
CTENEHHOMN (PYHKIIMH C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBate rpaduku (QyHKUMHA Ui HKCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKAs] IIPOIPECCUM.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs IE€OMETPUYECKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUM.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOIPECCUN IS PEILIEHUS
peanbHbIX 3a]a4 PUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXXECTBEHHBIM — ammapar Ui OIMCaHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  NOHATUAMM: ONpENENIEHNE,  TEopema, CIIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

Yucua ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSMH: HATypAJIbHOE, LEJNOE YHCIO; HCHOJIb30BAThH
MIPU3HAKH JIEJIMMOCTH LIENBIX YUCEI, PA3JI0OKEHUE YUCIIA HAa MPOCTHIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM ITOKA3aTEJIEM.

OmnepupoBaTh NOHATHUAMU: JOrapudM uucia, ACCITUYHBIE U HATypalbHbIC
JorapuMsl.

YpaBHeHUs U HEPABEHCTBA

[IpumensaTy cBoicTBa CTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIBHOE YPAaBHEHHWE W HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.



BremmonusaTe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIUX JIOrapudMBl;
OTNEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTs pemenns NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHU! U HEPABEHCTB.

MognenvpoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUSAMM: MEpUOAUYECKass  (PYHKUMS, MPOMEXKYTKU
MOHOTOHHOCTH (YHKLUMH, TOUYKH OJKCTpeMyMa (yHKuMH, Hauboibliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKU MOKA3aATEIbHOH, JIorapupmMu4eckon u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM TMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUUN
Y WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpaduku (QyHKUMA JUIS HKCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
MCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3MUECKHUI CMBICI MPOU3BOIHON IJIsl pelIeHUs
3a;ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasi W  HUHTErpall; MOHUMATH
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxoauts mepBooOpa3Hble 3JI€MEHTAPHBIX (DYHKUWN; BBIYMCIATH WHTErpal
no popmyne Herorona—Jleibuua.

Pemware mpukiianHele 3a7a4d, B TOM YHUCJIE COLUAIBHO-3KOHOMMYECKOIO M
(U3MYECKOT0 XapaKkTepa, CpeACTBAMU MaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXecTBa pallMOHAIILHBIX U
1 eMCTBUTEIBbHBIX YHcell. ParimonanbpHbIE 14 1 bubmorexa LHOK
A -rat https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
MoKa3zarejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1 Bbu6mmoteka [JOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:“OI}-,IOMG nn. TpuronoMeTpuyecKrue 22 1 bubmorexa LOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHECHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCUU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bu6nunorexa LIOK
3HAHHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 0



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1 bubmorexa LOK
YHEIHL. https://m.edsoo.ru/f11c4afd
YpaBHEHUA U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronoMmerpuueckue KIIMN U UX
3 rpa(bmcn TTpI/IFOHOMe q)IZII{{ecIIIme 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero npiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 Cheremst ypasHeriit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHblie u 11en1ble yncina 6 bubmorexa HOK
P " https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOII MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yjabrara
1 Ywuciia v BEIYUCICHUS
11 OnepupoBarh TMOHATUSIMH: PALUOHAIBHOE W JACHUCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS M JICCATHYHAS IPOOb, MPOIICHTHI
12 BreimonHAT,  apudMETHYECKHE  ONEpalk ¢ palMOHAIBHBIMH U
' IEHCTBUTEIHHBIMU YHCIAMHU
13 BoimonasaTe npuOMk€HHBIE  BBIYMCIICHHUS,  UCIOJB3YS  MpPaBHIIA
' OKpYTJICHUS, 1eJaTh MPUKUIKY U OIICHKY PEe3yJIbTaTa BRIYUCICHUN
OrnepupoBaTh MOHITHAMHU: CTENEHb C LIETBIM MOKa3aTeIeM, CTaH apTHas
14 dbopMa 3amucH AEMCTBUTENHHOIO YKCIIa, KOPEHb HATypalIbHOW CTEINEHHU;
' WCIIOJIB30BaTh MOAXOIAIIYI0 (OPMY 3alUCH JIEHCTBUTEIBHBIX YHCET IS
pelieHus: TpakTUYECKHX 3a/1a4 U MPEICTABICHUS TAHHBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TAaHI'E€HC MPOU3BOJIBHOTO
15 yIjla; WCIOJIb30BaTh 3alKCh IPOU3BOJBLHOTO YIyla Yepe3 oOpaTHBIC
TPUTOHOMETpHUYECKHE (PyHKINUU
2 VYpaBHEHUs U HEpABEHCTBA
OnepupoBarh NOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 paroHaIbHOE, HWPPAMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
25 BreimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA U
' peraTh TPUrOHOMETPUUECKHIE YPAaBHEHUS
BrImonHATs IpeoOpa3oBaHus HENbIX, PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX
2.3 BBIDQKECHHN H peliaTh OCHOBHBIC THIBI IIE€JBIX, PAIlMOHAIBHBIX W
HpPPALMOHATIbHBIX YPABHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JUIsl PEIICHHS MaTeMaTUYeCKHX
' 3a/1a4 ¥ 3a71a4 U3 Pa3IuvIHbIX 00JacTell HAYKH M peaabHOM KU3HU
’g MopenupoBaTh peajdbHbIE CHUTyallMM Ha S3BIKE ajareOphbl, COCTaBIATH

BBIPQ)KCHMS, YPABHEHUs, HEPABCHCTBA 110 YCJIOBUIO 3a1a4M, UCCIIEN0BATh




MTOCTPOECHHBIE MOJIEJIN C HCIOIb30BAaHUEM allllapara aareopbl

3 OyHKIMU U Tpaduku
OnepupoBaTh NOHATUAMM: (QYHKLIHSA, CIOCOOBI 3alaHus (YHKIMH,
3.1 o0JIacTh OmpeneNeHuss W MHOXECTBO 3HAueHUil (QyHKIuH, Trpadux
(dbyHKIIMH, B3aUMHO 0OpaTHBIC (PYHKITUN
39 OnepupoBaTh NOHATHSAMM: YETHOCTh M HEUYETHOCTh (YHKLMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOITOCTOSIHCTBA
3.3 Hcnonb3oBatek rpaduky GyHKIMHA U1 pELICHUs] ypaBHEHU
34 Crpouts u uuTaTh rpaduku IUHEHHOW (YHKIUHU, KBaJAPATHUYHOMN
' (GyHKINH, CTENEeHHON (DYHKIMH C IIeJTBIM TIOKa3aTeIeM
Hcnonp3oBarte Tpapuku (QYHKUIUH IS HMCCIEJOBAaHUS TPOIECCOB U
35 3aBUCUMOCTEH NpH PELICeHUHU 3a7ady U3 JPYTruX y4yeOHBIX NPEeIMETOB U
' peambHONH JKM3HHW, BBIpaXaTh (OpMyJaMH  3aBHCUMOCTH  MEXITY
BEIIMYMHAMU
4 Hauana maTremaTueckoro aHaiunsa
11 OmnepupoBaTh MOHATUAMHU: MOCJIEIOBATENbHOCTh, apudmMeTHueckass u
' reoMeTpuyecKas Iporpeccuu
OnepupoBaTh NOHATHUAMU: OECKOHEUHO YOBIBaOIIas TeOMETpUYecKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  yOBIBaloIlell  IeoMeTpHuYecKOM
MIPOrpeccuu
4.3 3anaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEM W IMPOrPECCHU I
' pellIeHrs peabHbIX 3aJa4 MPUKIaHOTO XapaKTepa
5 MHosxecTBa U JIOTHKa
5.1 OnepupoBarh MOHATUSAMHU: MHOXECTBO, OTIEpAIK HAJl MHOYKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT A ONHMCaHUSA
5.2 peanbHBIX MPOLECCOB W SIBICHUHM, NpU peIIeHUH 3ajad M3 JPYrux
y4eOHBIX TIPEIMETOB
5 3 OnepupoBaTb  NOHATUSMHU:  OIpPENEICHHE, TEOpPEMa,  CJIEICTBHUE,
' JI0Ka3aTeNIbCTBO
11 KJIACC

Kon
NpoBepsieMoOro

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeHero 001ero 00pa3oBaHus




pe3yjabTarta

1

1.1

1.2

1.3

Yucna v BRIYUCICHUS

OrniepupoBaTh MOHSATUSMU: HATypaJIbHOE, 1IE€JI0E€ YHCIIO; HCIOIb30BaATh
MPU3HAKK JEIUMOCTU IEJbIX YHCEJ, Pa3IOKEHUE YHuclia Ha MPOCThIE
MHOKHTEIIH I PELIECHUS 3a]1a4

OrniepupoBaTh NOHITHEM: CTENIEHB C PAIIMOHATBHBIM MOKa3aTeleM
OnepupoBaTh  MOHATUSAMHU:  Jorapum  YuCia, JCCATHYHBIE W

HaTypaJibHbIe JIorapu(Mbl

ypaBHeHI/Iﬂ 1 HCPAaBCHCTBA

2.1

2.2

2.3

2.4

2.5

[IpumensaTs cBOWCTBAa CTENEHU JUId MPeoOpa3OBaHUs BbIPAKEHUH,
OIEpUPOBATh IMOHATHAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;

pemaTh OCHOBHBIE THIIBI [I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
Bemonaate npeoOpa3oBaHUs BBIPAKEHHUN, COACPIKAIIHMX JIOTapu(MBI;
OIEpPUPOBATH MOHATUSAMMU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTapUPMUUECKUX YPaBHEHUI U HEPaBEHCTB
Haxoauts pemenus npocTenmmnx TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEMHBIX ypaBHEHUH U €€
pELICHUE; UCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUW IS PELLCHUS
MIPaKTHYECKUX 3a/1a4

Haxomute  pemieHMst NOPOCTEHINMX  CHUCTEM M COBOKYITHOCTEH

panrOHAJIBHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.6

MogenupoBaTh peaibHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPAXKEHHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 33JaYH,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEIH C HCIOJIB30BAaHWEM ammnapara

anreOpbl

OyHKIUHU U TpapUKU

3.1

OnepupoBaTh MOHATHSMHU: TEPUOAMYECKAs (QYHKIMSA, MPOMEKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH 3KCTpeMyMa (YHKIUH, HauOoJsbliee U
HaMMeHblllee 3HaUeHHUs (PYHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIA

ucclienoBaHus (PyHKIUM, 3aJaHHON rpaduKkoM

3.2

OneprpoBaTh TOHATUSIMHE: TpadUKH MOKA3ATEIBHOM, JIOTapU(PMUIECKON U
TPUTOHOMETpUYECKUX (yHKIMH; H300pakaTh HMX Ha KOOPJHMHATHOM

TUIOCKOCTH U UCTOJIb30BATh JIJIs pellieHHs] ypaBHEHHI 1 HEpaBEHCTB

3.3

N300pakath Ha KOOPAWHATHOM TUIOCKOCTH TpaduKku JTUHEHHBIX




ypaBHeHI/Iﬁ U HCIOJB30BAaTh HUX OJId PCIICHUA CHUCTEMBI JIMHEHHBIX

yYpaBHEHUI
34 Ucnonp3oBate Tpaduku (yHKIMHA A7 HCCIEIOBAHUS IPOLECCOB H
' 3aBUCUMOCTEH U3 JPYrux y4eOHBIX AUCLUILINH
4 Hauana maremMaTHueckoro aHajimsa
OnepupoBaTb INOHATUSAMM: HeNpepbiBHas (YHKLIMSA, NPOU3BOJHAL
4.1 (yHKUIMHU; HCHOIB30BATH T'€OMETPUYECKUH U (DUBHYECKHA CMBICTT
IPOM3BOIHON JIS peIleHus 3a/1a4
42 HaxonuTe  mpoM3BOAHBIE  3JEMEHTApHBIX  (QYHKIMHA, BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI
Hcnonb30BaTe NPOM3BOJHYIO JUIl  HCCIEAOBAaHUS  (QYHKIUM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATh PE3YIbTAThI UCCIEIOBAHHS K
HOCTPOCHMIO rPpahuKoB
44 Hcnonb30BaTh NPOU3BOJHYIO JUISI HAXO0XKJIEHHUS HAWIYUIIero peuieHus B
' NPUKJIAJHBIX, B TOM YHCJIE€ CONUATbHO-YKOHOMHUYECKHX, 3aauax
A5 OnepupoBaTh TOHATHAMHU: TEPBOOOpa3Has W WHTErpajl; IOHUMAThH
' reoMeTpruYecKuil 1 pU3nYecKuii CMbICIT HHTETpaja
46 Haxonute mnepBoOOpa3zHble 3JIEMEHTAPHBIX  (QYHKIUH, BBIYUCIATH
' uHTerpai no gopmyne Hototona — Jleitbuuna
47 Pemate npuknanHbie 331249, B TOM YUCIIE COIUATEHO-IKOHOMUYECKOTO

u (I)I/BI/I‘-ICCKOFO XapaKkTepa, CpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna ¥ BEIYUCIIEHUS

Panmonaneubie umcima. OOBIKHOBEHHBIE W JIECATHYHBIE JIPOOU, TPOIEHTHI,
OCCKOHEUYHBIE  TEpHOAUYecKre  IpoOu.  ApudMeTHdyeckue  omepanuu ¢

1.1 palMoHATBHBIMHA YHCJIAMU, TIPEOOpa30BaHUs YUCIIOBBIX BbIpakeHuid. [IpuMeHeHue
IpoOeil ¥ TMPOICHTOB JUIsl PEUICHHsS NMPUKIATHBIX 33a1a4 W3 Pa3IMYHBIX OTpaciel
3HAHUW U peabHOU KU3HU

19 JlercTBUTENIbHEIC qycia. PanmonanbHbIe U WppalMOHAIbHBIE  YHCIA.

Apudmernueckue omnepanuu C JACHCTBUTEIbHBIMH 4YuciaaMu. [IpuOmmkéHHbIC




BBIUMCJICHHUS], TPaBUJIa OKPYTJICHUS, MPUKHJIKA U OIICHKA Pe3yJIbTaTa BRIYUCICHUN

Crenenb C OCJIBIM IIOKa3aTCJIEM. CTaH,Z[apTHaH (bopMa 3aI1ucu HCﬁCTBHTeHBHOFO

13 yucia. Mcrnonb3oBanue moaxozsimei (GopMbl 3amuCH ACUCTBUTEIbHBIX YHCEN IS
pELIECHUs IPAKTUYECKUX 3a1a4 U IPEICTABICHUS JAHHbBIX

14 Apudmerndeckuii KOpeHb HaTypaldbHOW creneHu. JlelicTBus ¢ apupMeTHIECKUMHU
' KOPHSIMU HaTypaJbHON CTENIEHU

L5 CuHyCc, KOCMHYC W TAaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA

2.1 TosxecTBa U TOXKIECTBEHHBIE MPE0Opa3OBaHUS

25 [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPaKCHU. OcHoBHbIE
' TPUTrOHOMETpHUUYECKHE (HOPMYJIbI

23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB

2.4 Pemenue nenbix 1 IpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB

2.5 Pemienne nppaninoOHAIbHBIX YPaBHEHU U HEPABEHCTB

2.6 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN

57 [TpuMeHeHne ypaBHEHMI U HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3a]1a4 U 3a7a4
' U3 pa3IMuHBIX o0NacTell HayKU U peabHOM KU3HU
3 @yHKIMY U TpaduKu

31 OyHkuus, cnocodsl 3amanug ¢yHkuuu. ['paduk ¢yHxuuu. BzanMHO oOpaTHBIE
' byHKIIMHN

39 Ob6nacTtp ompeneneHUs W MHOXECTBO 3HaueHuWd ¢yHkuuu. Hymm QyHKum.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUN

33 Crenennass (QyHKIMS ¢ HaTypajJbHBIM W IIEJBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETeHU

34 Tpuronomerpuyeckasi OKpYKHOCTb, ONpPEIEICHNE TPUTOHOMETPUUECKUX (DyHKUIUN
' YKCIIOBOTO apryMeHTa
4 Hayana maTematnueckoro aHainsa

41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEIOBATEIbLHOCTEH. MOHOTOHHBIC
' IOCJIE0BATENBHOCTH

49 Apudmernueckass U TeoMeTpHuecKas Iporpeccuu. beckoHeuHo yObIBaromias

reoMerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAIOIIEH TeOMETPUYECKON




nporpeccuu. dopmyna CIOXKHBIX MPOLEHTOB. Mcmonp3oBaHue mnporpeccuu Ass

pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOI0 XapaKTepa

5} MHoOXecTBa U JIOTUKa
MHoxecTBO, omnepaluu Haja MHOxecTBamu. Jluarpammbl Diinepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOKECTBEHHOIO amnmapara JUisi OMHCAHMs pPeabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX MIPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KNIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 UYucna v BBIYUCIICHUS
1.1 Harypanbuble u nensie yrcina. [Ipu3Haku 1e1MMOCTH HENbIX YHCeT
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I'EOMETPUS
MHOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00YyYarOmMnXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHONM MaTeMaTH4eCcKOou
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
NpPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIECHUU T'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH PEAIbHOIO0 M HUICANBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
rE€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllMXCs, a TaKKe KayeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblIUIeHHE, (HOpMUPYEMOE NpPU H3YYEHHH OO0Yy4YaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI y4E€OHOM U TPYIOBON NE€ATEIHLHOCTH,
SBIISICTCS OAHUM M3 MPO(PECCHOHANIBHO BAXKHBIX KadecTB, MOATOMY aKTyaJlbHa



3amada (HOpMUPOBAHUS y OOYYAOIIMXCS MPOCTPAHCTBEHHOT'O MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUI,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
00y4Yaromuxcsi CPeIHEH IIKOIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHCHUI
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
COo crenu@uKod TEeOMETPUHM U HEOOXOAMUMBIE [JIl JKM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON €SI TETLHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCA PpEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIONIUX OMKUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATH Ha YEPTEXKaX, MOJACISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIlCHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHMKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccyXJeHuss B XOJC PEIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE UHTEJUIEKTYaJbHbBIX U TBOPYECKHUX CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar [Js pEIIeHHs NPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbIE PE3YIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3a7a4 Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENLHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpumn oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH MPAMONM M IUIOCKOCTH, TEOpemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpsSIMOM 10  TUIOCKOCTH,  TPOEKUusi  (GUrypbl  Ha  TUJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUIA; NpPaBWIbHAs TPEYroOJbHAs NUPAMHUAA W MPABUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAax, Mapauielienunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

[HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrorniue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpaIleHUS.

[Tonsarue 00 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. O0bEM LUIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Tomo6ueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B nipocTpancTBe. CI0KEeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. KoopamHatel BekrTopa. [Ipocreimme 3amaum B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IIJTAHUPYEMBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCUHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakAaHCKOW UJICHTUYHOCTHU, YBAXKCHHUS K
MIPOLIIOMY Y HACTOAILIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTH)KCHUM B JPYTrUX HayKaxX, TEXHOJOTrusX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OYyAYIIETO.

JdcTeTHYeCKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BociuTanue:



TOTOBHOCTBIO K TPYyAy, OCO3HAHWEM IIEHHOCTH TPYAOIIO0HWS; HHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMH, YMEHUEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 33/1a4 MATEMATHYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa JKOJOTMYECKUX MpoOlsem;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{leHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpOM KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJICAwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAY MOHATUAMH, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATH, (OPMYyJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amadu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUA:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOUIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4e€CKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3NIMYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATh HAaJIE)KHOCTD uH(pOopMauu o CaMOCTOSTENIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbI, pelIaeMoi 3aJ1auM, BbICKAa3bIBaTh UAECH, HALIEJICHHBIE HA TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

GopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MO3HABATEIbHOU pC(I)JICKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[GI\/'ICTBI/II\/'I N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,



BJIAQJIeTh CIOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJIA Mpolecca U
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTH TPYIHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IIpU pELICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IPUYHHBI JTOCTHKEHUS WIM HEIOCTHXKEHHS PE3YyJIbTaTOB JIEATEIBbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMAs, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX NPU PEIICHUU
TeOMETPHUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M MEPICHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBaTe B3aUMHOE PpAacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIH Yrojl ABYTPAHHOTO yIia; TpajycHas mepa
JIBYTPAHHOI'O yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIBHBIN Napajijiesienunen, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKAaUUU (BBIMYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TpPaBUIIbHBIC
MHOTOTPaHHHUKH; MPSMbIC U HAKJIOHHBIE MPU3MBI, TapalIeIICTUTIE b ).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHATh
(BBIHOCHBIE) IUJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Permatp 3a1aun Ha HaXOXKACHUE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHYECKHE METOJbl MPHU PELICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 HAa BBIYMCICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 10 00pas3iaM Uiu
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJIUTHYECKHE METOJbl MPHU PELICHUH



CTAHJAPTHBIX MAaTeMaTUYECKUX 3a/lad Ha BBIYUCJIEHUE YIJIOB  MEXKIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.

Boruucisate 00bEMBI M TUIOMIAAM TOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMyga) ¢ nOpuMeHeHueM (GOpMyJl; BBIUMUCISATH COOTHOIICHHUS MEXKIY
TUIOMIAASIMHU TTIOBEPXHOCTEH, 00hEMaMU TTOIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHSATUAMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb U
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBATH M HHTEPIPETHPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3aJlay, MpEeANoIararouX HECKOJIbKO IAroB PEIICHUs, €CIM YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a/1au.

[IpuBOIUTH TpPUMEpPHl MaTEMAaTHUUECKUX 3aKOHOMEPHOCTEW B MpPUPOAEC U
YKW3HU, PACIIO3HABATh MPOSIBJIEHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpumeHsTh MONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peabHBIC
CUTyalli W TIPUMCHSTh W3yYCHHBIE TIOHATHS B TMPOIECCE ITOMCKA PEIICHHUS
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TPOOJEMbl, MOJIETUPOBATh PpPEAJIbHbBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJIEIU C
WCITIOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TE€OpeM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUYHH.

11 KJIACC

OnepupoBaTh MOHATUAMH: IWIMHAPUYECKAsS MOBEPXHOCTh, 0O0pa3yrolinue
MUJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHNIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSACHITH CITOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CJOS;
L1apOBOU CEKTOP.

Boruncnsate  00BbEMBI M IJIOMIAAM  TOBEPXHOCTEH Tesl  BpalleHwus,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.



Bb4uchsTe COOTHOLIEHUSI MEXIY IUIOLIAASIMU MOBEPXHOCTEH U 00BEMaMu
10/T0OHBIX TEJI.

N300paxaTh u3yyaemble (UTYpHl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH W MPeoOpa3oBBIBATH HMH(POpPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJJalOT.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXAY
BEKTOPaMHM, CKaJIsIpPHOE NPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAIbIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEApHBIM BEKTOPAaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensaTs reomerpuyeckue (HaKTbl Ui PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, [PEANOJIararoluX HECKOIbKO 11aroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate mpocremme reoMeTpuyecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOpPIMHATHOI'O METO/A.

Pemlarp 3amaum Ha [I0OKa3aTeslbCTBO MATEMATHUYECKUX OTHOLICHHM W
HAXO0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WM alropuT™MaM, MPUMEHsIS
V3BECTHBIE METO/IbI IIPU PELICHUM CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaATs mOpocTEdlIe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKALIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYEeHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLIECCE IIOUCKA PELICHUs
MaTeMaTHYeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH peajbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, WCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXIEHUEM I'€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edso0.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P T https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! U KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsMasi, INIOCKOCTb
25 [IpyMeHsTh aKCMOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU pEIICHUU
' reOMEeTPHUECKUX 3a]a4
- OnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M TMEPIEHIUKYISIPHOCTh
' MPSAMBIX U IJIOCKOCTEN
24 KnaccuunupoBaTh B3aMMHOE PacrloOKEeHUE MPSIMbIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JIBYTPaHHOTO YIJa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yroil ABYTPaHHOIO yIJia, FpaaycHas
Mepa JBYTpaHHOIo yria
26 OmnepupoBaTh MOHITUSIMH: MHOTOTPAaHHHK, BBIMYKJIBIA W HEBBITYKIIBINA
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'paHHUK
27 Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHpaMuja, MpHu3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne;, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS s
- kinaccuukauuu  (BBIMYKJIBIE WM HEBBINYKJIbIE  MHOTOIPAaHHMKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TPU3MBL,
napaiesIenune /1bl)
- OnepupoBatb MOHSITUSIMHU: ceKymas IJIOCKOCT, ceveHue
' MHOT'OI'PaHHHKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' UCIIOJIb3YSl METO/] CIIEZ0B
Ctpouth ce4yeHUs MHOTOTPAHHUKOB METOJOM CJIEJO0B, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QHUTYD:
BHJI CBEpPXY, COOKY, CHU3Y
7.12 Pemate 3amaun Ha HAXOXKACHUE TE€OMETPHUECCKUX BEJIIMUMH IO 0Opas3iamM




7.13

7.14

WM aJiroputMaM, MNPHUMCHASA HM3BCCTHBLIC AHAJIUTUYCCKHUE MCETOJbI IIPpH
peiCcHUKU CTAHAAPTHBIX MATCMATUYCCKHUX 3aJad Ha BbIYUCIICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOUYKH OO HpHMOﬁ, OT TOYKH OO0

IIJIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS IMPAMBIMHA

Pemrats 3aa4u Ha HAaXOKACHUC I'COMCTPHUYCCKUX BCIIMYUH I10 o6pa3uaM
WM aJIrOpuTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUE MCETOAbI IIPpH
peIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMMCA IIPSAMBIMH, MCXKIY HpHMOﬁ 1 IINIOCKOCTBIO,

MCKAY MJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOMIAJM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEKITY IIOMIAAsIMHU MTOBEPXHOCTEM, 00bEMaMu MO00HBIX

MHOI'OI'PaHHUKOB

7.15

7.16

OHepI/IpOBaTL MNOHATUAMHA: CHMMCTpPHUS B IIPOCTPAHCTBC, LCHTP, OCb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUU (PUTYPBI
W3BnekaTtb, mpeoOpa3oBbIBATh U HHTEPIPETUPOBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha

yepTekax U pucyHKax

7.17

HpI/IMeH}ITB reoOMCTPHUICCKUC (I)aKTLI I peHICHUS CTECPCOMETPUUCCKUX
3aaa4, Mpeamnojararomux HECKOJbKO HIaroB pCliCHUs, €CJIM YCIOBUA

IMPUMCHCHUS 3a/IaHbI B SIBHOM (bopMe

7.18

7.19

IIpuMeHATH mpocTEHIIMe MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOaMTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U

JKU3HH, PACIIO3HABATH MPOABJICHUC 3daKOHOB TCOMETPHUUN B UCKYCCTBEC

7.20

[TpuMeHSATH MOTyuYeHHbIE 3HAHHSI HAa IPAKTHUKE: aHAJIM3UPOBATh PeallbHbIE
CHUTyallud W TIPUMEHSTh W3y4YCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooIIeMBl,
MOJISIIMPOBATh peajbHbIE CUTYaIlMH Ha SI3BIKE TEOMETPHH, MCCIIE0BATh
MIOCTPOEHHBIE MOJENH C HCIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TeopeM, anmnapara ajareOpsbl, perarh NPaKTHUECKUe 3aauu, CBA3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH

11 KIIACC

Kon

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM




MPOBEPAEMOro o0pa3oBaTe/IbHOIl MPOrPaMMBbI CpeHero 001ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
OnepupoBaTh NOHATHIAMU: [UIMHIPUYECKast TOBEPXHOCTh, 00pa3yromine
6.1 HWIMHIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpa3yione  KOHHUYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (UIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccudumupoBars B3aUMHOE PacriofiOKeHHE CPEPhl U MIIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBONW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEW TeNl BpallCHHS,
' FEOMETPHUUECKUX Tell C MPUMEHEHUEM PopMy
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIHCaHHBIM B cdepy u
6.7 OIMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOIOIPAHHUK WIN TEJI0
BpallleHus
68 BbluncnaTe  COOTHOLIEHMS MeXAy IUIOIAASMU TOBEPXHOCTEH H
' 00BEMaMHU MTOOOHEIX TEIT
69 N3ob6pakaTh n3ydaeMbie GUTYpHI OT PYKH U C IPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IUIOCKHE YEepPTEXKHW U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTbH CEUEHUS Tell
BpalleHus
W3BnekaTh, MHTEPIPETHPOBaTh M NPeoOpa3oBbIBaTh HH(POPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIrypax, NPEICTaBICHHYI Ha
YepTekax U pUCyHKax
[TpumensTh reomerpuueckue (akThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MpearojaralolluX HECKOJbKO IIAroB pPELIeHHs, €CJIU YCIOBHS
MPUMEHEHHUS 3aJlaHbl B ABHOU (hopMme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BbIonmHATE J€MCTBHS CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
6.14 YMHOXEHHUSI BEKTOpa Ha YHCIIO, OOBACHATh, KAKUMU CBOMCTBAMHU OHH

o0JagaroT




6.15

IIpuMeHATH MpaBWIIO NApAIIEIECIIUIIEAA [IPU CII0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalsApHOEC IPOU3BEIECHHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIaHAPHBIE BEKTOPHI

Haxogute CyMMy BEKTOPOB M IIPOMU3BENCHHE BEKTOpA Ha YMCIIO, YroJl
MEXy BEKTOPAaMH, CKAIAPHOE MPOU3BEACHUE, PACKIIAAbIBATh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

BaIlaBaTb IIJIOCKOCTH YPABHCHHUEM B I[CKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemwate mpocredimne TreOMETpUYECKHME 3aJadyd  Ha I[IPUMEHEHME

BCKTOPHO-KOOPAWHATHOI'O METOAa

6.20

6.21

6.22

Pemate 3amaun Ha AOKa3aTEIbCTBO MAaTEMATHUYECKHX OTHOIICHHM M
HaX0XIACHUC I'COMCTPUYCCKHUX BCIMYHUH I10 06pa3uaM HJIN aJITOPUTMaMm,
IMPUMCHA HU3BCCTHBIC MCTOAbI IIpu peICHUN CTaHAAPTHBIX

MAaTeMaTHYCCKUX 3a1a4

[IpuMeHATh mnOpocCTEHIIME NPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHNN CTEPEOMETPHUUECKHX 3a]a4
[IpuBonTH MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U

JKU3HHU, paCliO3HABATh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHsATh TONydYeHHbIE 3HAHMA Ha TNPAKTUKE: aHAJTU3UPOBAThH
peasbHbIE CUTyallUM W TPUMEHSATh H3y4YeHHbIE TOHATHSA B IIpoIEcce
MOUCKAa PELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBaTh pPealbHbIE CUTYallMd Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
IIOCTPOEHHBIE MOJENN C UCIOJIb30BAaHUEM I€OMETPUYECKUX IOHATHI U
TeopeM, amnmnapara aareOpbl, pelaTh NPakTUYeCKUe 3aJ1a4l, CBSI3aHHBIE C

HaXOXXIACHUCM I'€COMCTPHUYICCKUX BCIINYNH

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KIIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Kon
7 I'eomerpus
OcCHOBHBIE TOHATUS CTepEOMETpUH. Touka, TpsiMasi, IJIOCKOCTh, MPOCTPAHCTRBO.
7.1 [TonsiTue 00  aKCMOMATHYECKOM  TOCTPOECHHUU  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMCTPHU U CIICACTBUA U3 HUX




1.2

7.3

7.4

7.5

B3auMHOe  pacnosokeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
MapajulesibHble M CKpelIMBaroIIMecs npsaMble. [lapaiuienbHOCTh MNPAMBIX U
IUIOCKOCTEM B  IMPOCTPAHCTBE: MapajulelibHble INpsIMble B  MPOCTPAHCTBE,
MapajuIeNIbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MNPSIMOM U IUIOCKOCTH. YTJIBI C
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXAYy NpsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaJuleibHbIE MIOCKOCTH, CBOKMCTBA MAPaJIIEIbHBIX
wiockocteil. [Ipocteiimve npocTpaHcTBEHHBbIE (GUTYPBI HAa IUIOCKOCTH: TETPadp,

KyO, mapajuienenumne, IoOCTPOSHHE CeUeHHM

IlepneHquKyISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IPAMBIE MTapaJUICIbHbIE U NIEPIEHAUKYIISAPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMON NTEPIEHIUKYIISIPHON
IUIOCKOCTH. YINIBI B IPOCTPAHCTBE: Yrojd MEXIy IMpsAMOM M  IIJIOCKOCTBIO,
JBYI'PAHHBIA yTOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PAcCCTOSHHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT HIPSIMOM 0
IJIOCKOCTH, MPOEKIMsI (PUrypbl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
IPU3HAK  [EPHEHAMKYISIPHOCTM  JIBYX  Iulockocted. Teopema o Tpéx
NEPHEHANKYIIAPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHHKA, BBIITYKJIBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: Nn-yroibHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpU3MbI, OOKOBas U
IIOJIHAs TTOBEPXHOCTH Npu3Msbl. [lapaienenuren, mpsAMOYroJIbHBIN ITapauIeIICIIUIIE]
U ero ceoicraa. [Impamuaa: N-yroiapHas nupamMuaa, TpaHd U OCHOBAHUE ITHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh NMUPAMHU[BI, IPABUIbHAS M yCEeUEHHAs MUPaMUAA.
OJeMeHTBl TOpu3Mbl W nupamuibl. [IpaBUIBHBIE MHOTOIpDAaHHMKHU: IOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIPU3Ma M IPaBWIbHAs IUPAMHUIA,
IpaBWIbHAs TPEYrojbHas MUpaMUAa U IPaBWIBHBIA TeTpasap, Kyo. IlpencraBnenue
O MpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBI 1 TUPAMHUIBI
CI/IMMCTpI/IH B NOPOCTPAHCTBE: CHMMCETPpUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUJiax, mapaiiCjaCciuuneaax, nmpaBUIbHBIX

MHOT'OI'paHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOW TIOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TIPSMON TPHU3MBI, IIJIOMIATh
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6okoBoi

MOBEPXHOCTU M TOBEPXHOCTH MPaBWIBHOM MNHUpaMUAbI, TEOpeMa O IUIoUaau




yceuéHnHoi nmupamuibl. [lonstre 06 00béMe. OObEM MUpaMuIbl, TPU3MBI

HOI[O6HBIC T€JIa B IIPOCTPAaHCTBE. CooTHoOIICHUS MCXKAY IUIomagsiMu HOBCpXHOCTefI,

00BpEMaMU ITOOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

6

['eometrpus

6.1

Hunuaapudeckasi MOBEPXHOCTb, 00pa3yrolfe HUINHAPUIECKONH MOBEPXHOCTH, OCh
UATUHIPUYECKONW moBepxHOCTH. LluimHIp: ocHOBaHMS W OOKOBasi MOBEPXHOCTb,

o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHNYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ioniaab OOKOBOM M TOJTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyrouiue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

Cdepa u map: neHtp, paauyc, AMameTp, IIOMAAb MOBEPXHOCTU cdepbl. BzanmHoe

pacrioniokeHue cepsl U IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe, TUIomaib

cdepbl

6.4

N300paxeHnue Ten BpalleHUs Ha II0CKOCTH. Pa3BépTka HMIMHApPa U KOHYca

6.5

KoMOuHanmu Tten BpalleHuss U MHOTOTPAaHHMKOB. MHOIOTpaHHUK, ONUCAHHBIN

OKOJIO C(bepbl, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJINU TCJIO BpallICHUSA

6.6

6.7

6.8

6.9

6.10

[Tonste 060 o6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayiesienunena u ciaeactBus u3 He€. OO0bEM IWIMHApA,

konyca. O0bEM 1mapa u mionaab cQepobl

HO,I[06HLIC TCI1a B IMPOCTPAHCTBC. CooTtHomeHHs MCKOAY IomaasaMu

MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

CeueHns ONUINHApAa (HapannenLHo U TCPHCHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCa

(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHHUs 1apa

Bextop Ha miockoctd W B mpocTpaHcTBe. ClOKEHHE M BbIUUTAHUE BEKTOPOB.
YMHO)XeHue BekTopa Ha yucio. Pa3noxkeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C

MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsiMmoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitimne 3agaun B KOOpAMHATaX. YTon Mexay BekTopamu. CkaisipHoe
MIPOU3BEICHUE BEKTOPOB. BhIunCieHHE yIIIOB MEXAYy NPAMBIMH U IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




BEPOATHOCTDb U CTATUCTHUKA
MHNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «BeposiTHOCT W CTaTHUCTHKa»
0a3zoBoro ypoBHs Jisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEAHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanms. Peanmm3zaiusi mporpaMMbl OOCCIIEUHMBACT OBIAJCHHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CaMOPa3BUTHS W HETPEPHIBHOTO
00pa30BaHMsl, IEJTIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposTHOCTh M CTATUCTHKA» 0a30BOr0 ypOBHS SIBIISETCA
IPOAODKEHUEM M Pa3BUTHEM OZHOMMEHHOIO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mmikoiyibl. Kypc mpenHasHaueH 1jisi (pOpMHpPOBaHUS y OOYYarolIUXCS
CTaTUCTUYECKOM KYJBTYpbl M IIOHUMaHHsS POJM TEOPUU BEPOSTHOCTEH KaK
MaTeMaTUYECKOr0 MHCTPYMEHTA Uil MU3y4eHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccos. Ilpu u3ydeHum kypca 00OramaroTcs NPEACTABICHUS YYallUXCs O
METO/IaX MCCIEAOBAHMS U3MEHUYMBOTO MUPA, PA3BUBAETCS MIOHUMAHUE 3HAUUMOCTHU
¥ OOIIHOCTH MAaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOI'O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, MOJYYEHHBIX IPH
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIy4alHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEXIYy HUMU Ha BaXKHBIX MPUMEpaxX, CHOKEThI
KOTOPBIX IMOYEPIHYTHI U3 OKPYKAIOLIErO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU IEJSIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT M CTaTUCTUKa» CpelHEN MIKOJIbl Ha 0a30BOM YPOBHE BbIJIEICHbI
CIIEQYIOIIE OCHOBHBIE coAepXkaTeiabHble JIMHUU: «CiydaliHble COOBITHA M
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxxHyro d4acTb Kypca 3aHMMaeT H3y4YE€HHE T[EOMETPHUYECKOro U
OMHOMUANBHOTO paclpeesieHuii U 3HAKOMCTBO C MX HEIMPEPhIBHBIMU aHAJIOTaMU
— IIOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSIMU.

Conepxxanne nuHUM «CiydyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM 111 ()OPMHUPOBAHUS TPEACTABICHUI O PACHPEECICHUN BEPOSITHOCTEN
MEXIy 3HAUCHUSAMU CIyYalHBIX BEJIMYHMH, a TAKXKe 3Ta JIMHUS HEOOXOJuMa Kak
0a3a s W3ydeHUs 3aKoHa OOJBIIMX Yuced — (yHIaMEHTAIbHOTO 3aKOHa,
JNEHCTBYIOIIEr0 B IpUpPOAE M OOIIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO



dbopmammzaruto. CaMm 3aK0H OONBIIMX YHCEN MPEaaracTcsi B 03HAKOMUTEIHHOU
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYalHBIMH  BEJIHMYHMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QYHKIMA. OCHOBHOEC BHUMAaHUE YICISACTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.

COAEPKAHUE YYEBHOI'O KYPCA

10 KVIACC

[IpencraBienrie JaHHBIX C TMOMOIIBIO Tabnuy u auarpamm. CpenHee
apupMeTHIecKoe, MeIuaHa, HauOoJblllee U HAUMEHbIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHS ¥ CTAaH/IapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CTy4ailHbIe COOBITHS. DJIEMEHTapHBIC
coObITHs (MCX0Jbl). BeposITHOCTH ClydaitHOTO COOBITHSA. BauM30CcTh Y4acTOTHI M
BeposiTHOCTH ~ coObiTuii.  CilydaifHble  OMBITBI € PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU  COOBITUAMH.  BeposTHOCTM  COOBITMII B ONBITaX C
PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIOKHbBIC
coObITHs. Jlnarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHasg BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
sKcriepuMenTa. @opMyiia MoTHOM BeposTHOCTH. HezaBrucumbie COOBITHS.

KomMOunatopaoe npaBuino ymHoxkenus. [lepectranoBku u ¢akropuan. Yucmo
coueranuid. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHbli ONBIT (MCMIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanug. Cepusi HE3aBUCUMBIX HCOBITaHUM 10 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuaiiHas  BenuuuHa. Pacnpenenenue  BeposTHocTed.  Jlmarpamma
pacnpenenenusd. llpumepsl pacnpeneneHuil, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAIIBHOE.

11 KUIACC

UucnoBple  XapakTEpUCTHKUA  CIY4YalHBIX BEJIMYMH: MaTEMaTHYECKOE

OKMJIAHUE, JUCIIEpCHUS WU CTaHJApTHOE OTKIOHEeHHWE. [Ipumepbl NpUMEHEHHS



MaTeMaTUYECKOr0 OXKHUJIaHUS, B TOM YHUCJE B 3aJa4aX W3 MOBCEJHEBHOU KU3HHU.
Matematuyeckoe oxugaHue OMHAPHOW Cly4yalHOUM BelWyuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIyYailHbIX BEJIMYMH. MaremMaTU4ecKoe OXUJAHUE U
JUCTIEPCHS TEOMETPUUECKOTO M OMHOMHUAIILHOTO PACTIPEICICHHM.

3akoH OOJBIIMX 4YUCET M €ro pojib B HayKe, MPUPOAE U OOIIECTBeE.
Br160p0oYHBIN METO/T HCCIIEAOBAHUM.

[IpuMepbl HENpPEpPBIBHBIX CIIy4yaWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacripenieneHus. 3ajiaud, NPUBOASIINE K HOpMaJbHOMY pactpenenenuto. [lonarue
0 HOPMAJIbHOM PacCIpeEICHUN.

IIJTAHUPYEMBIE PE3YJIBTATBI
JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4E€OHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yIOTC:

I'paknanckoe BocnMTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUUHOCTU, YBAKCHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
chOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIIEro.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pelIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCleKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Dusnyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATHNA U



OT/AbIXA, perynsipHas dusnaeckas AKTUBHOCTb); (bU3UIECKOTO
COBEPILICHCTBOBAHHS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JESTENBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyHy, OCO3HAHUEM IIEHHOCTU TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHHMAHHUEM BIIMSHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLUAIBHOM
Cpelbl, OCO3HAHHEM T[JOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpooJieMm;
OpPHUEHTAIIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW [JIA PELICHUs 337a4y B
0o0JIacTU OKpYKalollel cpenbl, IUIAHUPOBAHUS IIOCTYNKOB M OICHKH HUX
BO3MOYKHBIX ITOCIIEICTBUU JIJIL OKPY’KAIOLIEN CPEabI.

IleHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW AEsTEIBHOCTU, STAroB €
Pa3sBUTUS W 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYpPOM KaK CpPEICTBOM IIO3HAHUS MUPa;
FOTOBHOCTBIO OCYILIECTBIISATH MPOEKTHYK) W MCCIEAOBATENBCKYIO AEATEIBHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«Maremartukay XapaKTEPU3YIOTCS OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vhusepcanvuvie  nozmasamensHvle  Oelicmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK



KJIacCU(pUKALUK, OCHOBAHMS A1 OOOOIICHHS M CPaBHEHHS, KPUTEPUU
IIPOBOJMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npeiaratb  KpUTEpUM Uil BBISIBJICHUS ~ 3aKOHOMEPHOCTENM U
MIPOTUBOPECUNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUY;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAWBATh apryMEHTALIMIO,
OPUBOJUTH MPUMEPHl M KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIOco0 pemeHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUA MHCTPYMEHT IMO3HAHMUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpoOIemy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIHO (POPMYIHPOBATH 0000ILEHUSI U BBIBOABI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBISIBJIATD JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U IS pELLICHM 3a/1a4u;

BbIOMpaTh ~ MHGOpPMAIMI0 U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,



e CTPYKTYypHUPOBaATh MHGOPMAIUIO, TIPEACTABISTH €€ B PA3IMYHBIX (PopMax,
WLTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIEHO
c(OpMyIMPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

chopmMuUpo8aHHOCMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

Oo0enue:

e BOCHpUHUMATh H (OPMYJIHPOBATh CYXIEHHUS B COOTBETCTBHUU C
YCIOBUSIMHU M LIETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy pelIeHus 3aja4l, KOMMEHTHPOBATh MOJTYYCHHBIN pe3yIbTarT;

e B X0JI¢ 0OCYXXKJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIeMBbI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAlIora, OOHApYKHBaTh Pa3U4Me U CXOJCTBO TO3WIIUN; B
KOppEKTHOM popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

e TPEICTaBIATH  pE3yJNbTaThl  pEHIeHHs  3aJayd,  OSKCICPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHu4ecTBo:

e TOHMMAThb W  WCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM W
VHAMBHUIYaJIbHON pabOoThI IPU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOH JESITEeNbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

e YYacCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH WiIE€HAMH KOMAaHJIbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaga B OOIIUN MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusamnus:

COCTABJISITh IJIaH, AJITOPUTM PEILICHUS 3a/lauu, BIOUpaTh CIOCOO PELICHUs C
y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGpOpMAIUU.

CaMOKOHTPOJIb:

e BIAJACTh HAaBbIKAMH IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUSA

COBEpLIAEMBIX JAEHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;



BJIAQJIeTh CIOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJIA Mpolecca U
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IPUYMHBI JTOCTHKEHUS WIH HEJOCTH)KEHHS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC
Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.
OnepupoBaTh  MNOHATHSAMHU:  CpeAHEE  apuPpMETHUYEeCcCKoe,  MeauaHa,

HauOoJbllIee, HAUMEHbLIEEe 3HAaU€HUE, pa3MaX MacCHBa YMCJIOBBIX JaHHbBIX.

OmnepupoBaTh NOHATUSAMU: CIyYaWHbIM SKCIEPUMEHT (OIBIT) U CIIy4aiiHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JEMEHTApHBIM HMCXOJ) CIy4aillHOTO OIIbITa;
HAXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIy4ailHBIMH COOBITHSIMH,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxomute u ¢opMynupoBaTth COOBITUSA: TEpeceueHne U OOBEIUHECHHE
JQHHBIX  COOBITHM, COOBITHE, MPOTUBOMOJIONKHOE  JAHHOMY  COOBITHIO;
MOJIb30BAThCS AUAarpaMmaMu Oisepa u popMyIsioN CII0KEHHUS] BEPOSTHOCTEN MpHU
pELIeHUH 3a4ad.

OmneprpoBaTh MOHATUSIMH: YCIOBHAsi BEPOSATHOCTb, HE3aBUCHMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IOMOIIBIO NPABHUJIA YMHOXXEHHS, C ITOMOILBIO JEpPEBa
CJIy4ailHOTO OTbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HUCHBITAHMS, CEPHS
UCIBITAaHUHM, yCleX M HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUH B CEpHUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIE€Xa; HAXOAUTh BEPOSITHOCTUA COOBITHIA B
CEpUHU UCTIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydyailHas ~ BEJIMYMHA,  paclpeleeHue
BEPOSITHOCTEN, TMarpaMMa pacIipeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAUYEHUW  CIIyYalHOM  BEJIMYMHBI IO
pacrpeeeHUI0 WK C MOMOILBIO JUATPAMM.

OnepupoBaTh MOHATUEM MATEMATHUYECKOTO OXKUIAAHUS; IPUBOJAUTH IPUMEPHI,
KAaK MPUMEHSETCS MATEeMAaTHYECKOE OKHUJAHWE CIIy4ailHOM BETWYMHBI HAXOJIUTh
MaTEMaTUYECKOE 0KHUJIaHUE 10 TaHHOMY PacIpeesICHHIO.

Nmetn IMPEACTABJICHUC O 3aKOHEC OOJIBIINX YMCEIL.
Nmetn MMpEACTAaBJICHUC O HOPMAJIbHOM PaCpeCaCICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [IpencrasieHue TaHHBIX U ONKMCATEIBHAS 4 bubnuoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIE OIIBITBI M CITy4aliHBIC COOBITHS,
2 omfim c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
3 Orneparuy HaJy COOBITHUSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOSITHOCTB, IEPEBO
4 CIIy4altHOTO OTbITa, (hOpMYyJia TOJTHON 6 bubmorexa HOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI
bu6mmoreka [IOK
4
> DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepun nocaea0BaTENbHBIX UCITBITAHUH 3 1 bubmmorexa [TOK
P A https://m.edsoo.ru/e0b7b0f1
7 Cny4aiinple BEIUYHNHEI U paclpeaeeHns 6 bubmorexa HOK
i pactipea https://m.edsoo.ru/e0b7b0f1
N bubmuorexa [JOK
8 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 5 2 htts://m.edsoo.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unppoBbIie
Ne n/m P Konrpoabubie | IpakTuueckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 MaremaTHyecKoe OKHUIAHUE CIy4YaliHOM 4 bubmuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucniepcrs 1 CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOM BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3aKon GospumX tncen 3 1 https://m.edsoo.ru/5fbc5dcl
HenpepsiBHBIE CiydaliHbIE BEITMYHHBI bubnnorexa [HOK
4 2
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
H 2 1
> OPMBIILHOE PaclipeReieii https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHUEe, 060061IEHNE 1 bubnnorexka [JOK
6 . 19 2
CUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



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

IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
OnepupoBaTh MNOHATHSMH: CpelHEEe apumeThyeckoe, MeAHaHa,
6.2 HauOospllee, HaMMEHbIIEEe 3HAUYEHUE, pa3MaX MacCuBa YHMCIOBBIX
TaHHBIX
OnepupoBaTh MOHATUSAMHU: CIY4YaWHbI 3KCHOEPUMEHT (OMBIT) U
cllydaiiHOe COOBITHE, 3JIEeMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ)
6.3 CIlyYaifHOrO  OMNBITAa;  HAXOAWUTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMH CITyYallHBIMM COOBITUSIMH, HAaXOJUTh U CPAaBHUBATb
BEPOATHOCTH COOBITHI B U3yYEHHBIX CIy4YalHBIX IKCIIEPUMEHTaX
Haxomute u ¢dopMynupoBath cOOBITHS: IepeceueHue U OObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOKHOE ITAHHOMY COOBITHIO;
' MOJIb30BAThbCA  JUarpamMmMamMu  OWinepa U GOpMYyJOM  CIIOXKEHHUS
BEPOATHOCTEN IPH PELICHUHU 33124
OnepupoBaTh MOHATUAMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMbIE
6.5 COOBITHS; HAXOJUTh BEPOATHOCTH C IOMOILBIO MpaBUjIa YMHOMKEHHUS, C
MIOMOLUIBIO JEPEBA CIIYYailHOTO OIIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELISHNUH 33134
OnepupoBaTh NOHATUSAMM: UCTBITAHNUE, HE3aBUCUMBIE UCIBITAHUS, CEPHUS
6.7 UCIBITaHUH, yCIIEX U HeyAaya; HaXOAUTh BEPOSTHOCTU COOBITUH B CepUU
' HE3aBUCUMBIX HCIBITAaHUNA 1O MEPBOr0O ycIlexa, HaXOAUTh BEPOSITHOCTU
cOOBITUH B cepuu UctibITanuil bepHysn
6.8 OnepupoBarh MOHATUAMM: CIydallHas BEIWYMHA, pacHpeieieHue
' BEPOATHOCTEN, JUarpamma pacipeeseHus
11 KJIACC
Kon IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI

MPOBePSIEMOT0

0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus




pe3yjabTarta

5 Teopust BEpOATHOCTEH U CTATUCTHUKA
51 CpaBHHMBaTh BEPOSTHOCTH 3HAUYEHMM CIIydailHOM BEIWYHMHBI IO
' pacIpeieseHuI0 WK C IOMOIIBIO AUarpaMm
OnepupoBarh MOHATHEM MAaTEMaTUYECKOIO OXHIAHWS, NPUBOJIUTH
£ IIpUMEpPbl  TOIO, KaK MPUMEHSETCS MaTeMaTU4ecKOoe  OXHUJIaHUE
' CIIy4yallHOM BEJIMYMHBI, HAXOJIWUTh MAaTEMATUYECKOE OXHJIAHHE [0
JTAHHOMY pacIpeeIeHUIO
5.3 NmeTh nipencTaBiieHne 0 3aKOHE OOJIBIINX YHCE
5.4 Nmets npencraBieHue 0 HOPMaIbHOM PacCIpeAcIICHHN




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Teopust BEpOATHOCTEHN M CTATUCTUKA

6.1

[IpenacraBnenne MaHHBIX C MOMONIbIO Tabimm wu  guarpamm. CpenHee
apudmernueckoe, MeauaHa, HawOOJIbIIEE W HAMMCHbBIGE 3HAYCHUS, pa3Max,

AUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHUEC YHCIIOBBIX Ha60pOB

6.2

CrnyuaiiHple SKCHEpUMEHTHI (OMBITBI) W Cily4ailHble COOBITHS. DIIeMEHTapHbIE
coObITs (MCX0bI). BeposiTHOCTH ciydaliHOTO COOBITHSA. BiHM30CTh YacTOTHI U
BEPOATHOCTH COOBITUH. Ciy4ailHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposiTHOCTH  COOBITMH B OMBITAaX C  PaBHOBO3MOXXHBIMU

QJICMCHTAPHbIMU COOBITUSIMH

6.3

OnepauHH Hanqg COOBITUSIMH: MepeCCUCHUC, 06’beIII/IHCHI/Ie, IMPOTHUBOIIOJIOXKHBIC

coObITud. Jlnarpammsl Ditnepa. @opmyna ciaoxkeHus: BEposSTHOCTEN

6.4

VYcnoBHas  BEpPOSTHOCTb. YMHOKEHHE BEpOSATHOCTEH. JlepeBO  CiaydalHOro

OKCIICPUMCHTA. d)opMyna MOJTHOH BEPOATHOCTH. HesaBrcuMeblie cOOBITHS

6.5

KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxtopuan. Ywucio

couetanuil. Tpeyronbuuk Ilackang. @opmyna Ounoma HeroToHa

6.6

bunapHblif ciaydaliHel ONBIT (MCHBITAHME), ycmex W Heyaada. HesaBucumbie
ucnelTanusd. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus

HE3aBUCHMBIX MCIILITAHUN EepHYJ'IJ'II/I

6.7

CnyqaﬁHaﬂ BCIIMYHHA. Pacnpe;[eneHHe BCPOHTHOCTCf/'I. I[I/Ial"paMMa pacnupCaciICHUA.

[Ipumeps! pacnpesiesieHnid, B TOM YHCIIe T€OMETPUUYECKOe U OMHOMUAIbHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

YucnoBbie XapPaKTCPUCTUKHU CHy‘IaI\/'IHbIX BCINMYHMH:. MATCMAaTH4YCCKOC OXHAAHHC,
JUCTIepCusl U CTaHAapTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHusT MaTeMaTu4ecKOro
OXHnaaHudaA, B TOM 4YHCJIC B 3agadyax H3 HOBCCIIHGBHOI\/'I KHU3HU. MaTteMatudeckoe
OXHMJIaHue OWHAPHOM CIIy4ailHOW BENMMYMHBI. MaTeMaTHYeCKOe OXXHIAHHE CYMMBbI

cnyqaﬁHHx BenInunH. MaTeMaTHuecKoe OKHNIaHHUC U JUCTICPCUA TCOMETPUUCCKOIO




¥ OMHOMUAJBHOTO pacrpeaeneHuit

3akoH OOJBIIMX YHUCENl M €ro posib B Hayke, Mpupoae U olriectBe. BriOopouHbIit

5.2

METOJI UCCIIEIOBAHUN

[IpuMepsl  HenpepsIBHBIX — Clly4aliHbIX BenuuuH. [loHATHE O IJIIOTHOCTH
5.3 pacnpezneneHus. 3aJa4y, IPUBOIALINE K HOpMAJIILHOMY pacnpezenenuto. [lonsatue o

HOPMAaJIbHOM pacmpeieICHuU




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPeAMETHBIM Pe3yJbTaTaM O0CBOEHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Bianenne Meromamu  10Ka3aTeNbCTB, QJITOPUTMAMM  pELIEHUs 3a7ad;
yMeHue (GOpMYIHpPOBAaTH W ONEPHPOBATH TOHATHSAMH: OIpEACIICHHUE,
aKCHMOMa, TeopeMa, CIEIACTBHE, CBOMCTBO, IPU3HAK, J0KA3aTEJIbCTBO,
paBHOCWIIbHBIE (POPMYIHMPOBKH; MPUMEHSATh UX; yMEHHE (OPMYIHPOBATH
o0paTHOE M TPOTUBOIOJIOKHOE YTBEPXKIEHUE, MPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HUCIOJIB30BaTh METOJ MaTE€MaTU4YeCKOM HHIYKLHUH;
IIPOBOJUTH JI0KA3aTEIbHBIE PACCYXKACHUSA IIPU PELICHUM 3a/ay, OLICHUBATh
JIOTUYECKYI0  IPaBMJIBHOCTb  PACCY)KIEHUH; yMEHHME  OIEpUpPOBaTh
MOHATUSMH: MHOXECTBO, ITOJAMHOKECTBO, OIl€palMy HaJ MHOXECTBAMU;
YMEHHUE UCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar s ONMCaHUs
pearbHBIX IPOLECCOB U SIBICHUM W IIPU PEUICHUM 3a7a4, B TOM YHUCIIE U3
JIpYTUX Yy4eOHBIX TNPEAMETOB; YMEHHE ONEepUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIM Tpad, nepeBo, LMK, rpad Ha IIIOCKOCTH; YMEHHME 3a7aBaTh U
ONHUCBHIBATh T'padbl Pa3IUYHBIMU CIIOCOOAMHM; HCIOJIB30BaTh rpadbl HpU
peLIeHUH 3a1a4

YMeHue omnepupoBaTh TOHATHSMHU: HATYPaIbHOE YHCIO, IEI0e YHUCIIO,
CTETICHb C IICJIBIM TOKa3aTelieM, KOPeHb HATYPaJTbHOW CTEIECHHU, CTCTICHD C
paloHaIbHBIM TIOKa3aTelleM, CTENEHb C JCWCTBUTEIbHBIM IOKa3aTelleM,
jgorapuM 4YHUCIa, CHHYC, KOCHMHYC M TaHI€HC IPOU3BOJILHOTO YHCIA,
OCTAaTOK IO MOJYII0, PAlMOHAIBFHOE YHCIO, HPPAIMOHATBLHOE YHCIO,
MHO>KECTBA HATYPAIbHBIX, IETBIX, PAIMOHAIBHBIX, JeHCTBUTEIHLHBIX YHCET;
YMEHUE WCIOIb30BaTh TPU3HAKH JICTMMOCTH, HAWMEHBIIUNA OOIIMA
JeNATEIh W HaWMEHbIee oO0Iee KpaTHOe, aJropuT™M EBkimumga mpwu
pE€mICHUN 3aJa4; 3HAKOMCTBO C Pa3JIMYHBIMU IMO3UIIMOHHBIMHU CHCTCMaMM
CUHUCIICHUA, YMCHUC BBIINNOJIHATE BBIYUCICHUC 3HA4YECHUHU U Hpeo6pa303aHI/I$[
BBIpQXEHUI CO CTEemeHsMH U Jorapudmamu, mpeoOpa3oBaHUs TPOOHO-
palioOHaTIbHBIX  BBIPAKEHUN;  YMEHHE  ONEPUPOBATh  MOHATHSIMHU:
MOCIIEAOBATENbHOCTh, apudMeTHdeckass MPOrpeccusi, TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBAWOIAs TeOMETpPUYECKas MpPOTrpPEecCHs;
YMCHHUC 3alaBaTb MOCICAOBATCIBHOCTH, B TOM YHUCIIC C TIOMOIIBIO
PEKYPPEHTHBIX (HOpMYJ; YMEHHE ONEPUPOBATh MOHITHUSIMHU: KOMILICKCHOE
YHCIIO, COMPSDKEHHBIE KOMIUICKCHBIE 4YHCIA, MOIYlIh W apryMeHT
KOMIUIEKCHOTO  4Ymcia,  (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass u anreOpamdeckas), yMeThb
MPOU3BOJUTh apU(PMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;




MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMU:  Martpuma 2x2 u  3%3,  onpenenureslb  MaTpUIIbl,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHHue onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIEC, JOrapu(PMHUECKHE, TPUTOHOMETPUUYECKHE
YPaBHEHHUS M HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEPUPOBATH MOHATUSAMMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPUEMOB; PEIIaThb YPABHECHMs, HEPABCHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPAaBHEHUSI, HEPABEHCTBA, UX CHUCTEMBI
JUI PEUICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 pa3iIuuHbIX objacreit
HayKU U PEAIbHOU KU3HU

YMenue omnepupoBaTh MOHATHAMH: (QYHKIMSA, YETHOCTh (PYHKIHH,
NEPHOANYHOCTh (YHKIIUU, OTPAHWUYECHHOCTH (YHKIIMH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (YHKIIUU, HauOOJbIIee W HAaWMEHBIICEC 3HAYCHUS
(GYHKIIMM Ha MPOMEKYTKE, HENpepbiBHAS (YHKIUS, aCUMIITOTHI Tpaduka
byHKIMM, TIepBas U BTOpas MPOU3BOJHAS (DYHKIIUH, TE€OMETPUYECKUU U
(GU3MYECKUH CMBICII  NPOW3BOJHOM, IepBOOOpa3Has, OIpeACIEHHbBIN
WHTETpaJl; YMEHHE HaXOAWUTh AaCHUMITOTHI Tpaduka QYHKIMUA, YMEHHUE
BBIYUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEAEHHUSI, YACTHOIO U KOMIIO3ULIMU
GbyHKIMI, HAXOIUTH YpaBHEHUE KacaTeIbHOU K Tpaduky QYyHKINU; YMEHHUE
HAXOJIUTh MPOU3BOJIHBIE AIEMEHTAPHBIX (DYHKIIHM; YMEHUE HCIIOIh30BaAThH
MPOU3BOJHYIO JUIsl UccleoBaHusl (YHKIUNA, HAXOIUTh HAWOOIBIIME U
HAaWMEHbBIINE 3HA4YCHUs] (PYHKIUH; CTPOUTH TpauKUd MHOTOUICHOB C
WCIIOJIb30BAaHWEM  allapaTa MaTeMaTH4YeCKOro AaHalli3a; IPUMEHSTh
MPOU3BOAHYIO JUISl HAXOXKACHUS HAWJIY4dIlIEero PElICHUs] B MPHUKIATHBIX, B
TOM YHCII€ COI[MAIbHO-DKOHOMUYECKHX M (DPU3MUECKUX 3a/ladax; HaXOAUTh
IoMAaAd U 00BEMBI (PUTYp C TMOMOIIBI0 MHTETpasia; MPUBOAUTH MPUMEPHI
MaTEeMaTHYECKOTO MOJIEIUPOBAHMSI C TOMOIIBID U depeHIHaTbHBIX
yYpaBHEHUN

YMeHue onepupoBaTh HOHATHAMU: rpaduk (yHKIMU, oOpaTHas (QyHKIMA,
KOMIO3UIUS (DYHKIMHA, JuHeHHas QYHKUUS, KBaJIpaTU4Has QYHKIUS,
paunoHanmbHas (YHKUUSA, CTeneHHas (YHKIMS, TPUTOHOMETPHUUECKUE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKIWH, IOKa3aTelbHas H
jgorapudmuueckas (QYHKIMHM, YMEHHUE CTPOUTh TpadUKH M3YyUYEHHBIX
(GyHKIMH, BRIIOTHATH NpeoOpa3oBaHusl rpa@ukoB QPyHKINNA, UCTIOIB30BATh
rpaduKu JUIg U3y4EeHUs MPOLECCOB U 3aBUCUMOCTEH, IIPU PEIIEHUM 3aaad
U3 JIpyTux y4deOHBIX NMPEIMETOBU 3aJad M3 pealbHOH KHU3HM; BbIPAKaTbh
(GopMynaMu 3aBUCUMOCTH MEXIY BEIMUYMHAMMU; MCIOJIb30BaTh CBOWCTBA U
rpadukn (QYHKIUH A7 pelieHus ypaBHEHHWH, HEPaBEHCTB M 3agad C
napamMeTpamMu; Hu300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA
pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemarb TEKCTOBBIE 3a/Jaud pa3HbIX THUMIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U 4YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladydl U3 O0JacTU YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBbl 1O YCIOBHIO 3aJauyd, HCCIIEJOBATh IIOJIyUYEHHOE pEIIeHue |
OIICHUBATh MPABAONOJOOHOCTh PE3yJAbTATOB; YMEHHE MOJCIUPOBATH
pealibHbIE CHUTYallUM Ha $3bIKE MAaTEMATHKH; COCTaBISATh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CHCTEMbI MO YCJIOBHIO 3a/1a4H, UCCIIEIOBAThH
NOCTPOCHHBIE ~ MOJIEIM  C  HWCHOJB30BAHMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MMOTYYSHHBIN pe3ynbTar

YMeHne omepupoBaTh MOHATUSMHU: CpefHee apu]mMeTHdecKkoe, MeAHuaHa,
HanOoJpIlIee M HaWMEHbIIee 3HAYCHUs, pa3Max, JAHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOPMALIMIO, TPEACTABICHHYI0 B TaOJMIAX, HAa AMarpamMmax, rpaQmukax,
OTPaXKAIOUIYI0 CBOMCTBA PEAIBHBIX IMPOIECCOB W SIBICHHIA; MPEICTaBIIATH
UHQOpMAIMIO C TOMOWIbIO TaONWI] W  JAWarpaMM; HUCCIEIO0BaTh
CTaTHCTUYECKHE [aHHBIC, B TOM YHCIE C IMPUMEHEHHUEM TIpapHUuecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; rpa)MuecKy MCCIEI0BaTh COBMECTHBIC
HaOJIIOICHNUS C TOMOIIBIO JIarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe ONepupoBaTh IMOHATUSAMM: CIIYYallHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C MCIIOJNb30BaHMEM TIpaUUecKuX METOJI0B; MPUMEHSThH
(GopMyIbl CIIOXKEHHUSIT M YMHOXEHMSI BEpOSTHOCTEH, (opMmyny MOJIHON
BEpOATHOCTH, (Popmyny bepHysmin, koMOuHaTOpHBIE (QakThl U (HOPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peajbHBIX COOBITHI; yMEHHE OIEepPUPOBATh
MOHATUSAMHM:  Clly4aiiHash  BEIWYMHA, PpACIPEICICHUE BEPOSTHOCTEM,
MaTE€MaTU4eCcKoe OKHMJIAHHWE, IUCIEPCUs MU CTaHIApTHOE OTKJIOHECHHE
CllyyaliHOM  BEeNWYMHBL, (QYHKIMM  paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOI'0, IOKA3aTEIbHOI0 U HOPMAJIBHOI'O PACIpPENCIICHUN; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCIpElesICHUN s peLIeHMs 3a/1ad;
3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX
UCCJIEIOBaHMM; YMEHUE MPUBOJUTH MPUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
YyHucesl B NPUPOJHBIX M OOIIECTBEHHBIX SIBJICHHIX; YMEHHE OIEepUpOBaThH
MOHATUSMH: COYETaHUE, TEPECTAHOBKA, YHCIO COYETAHHWW, YHUCIO
nepectaHoBoK; OuvHOM HblOoTOHA; yMmMeHHe NHPUMEHSTh KOMOWHATOPHbBIE
dakThl M pacCyKIeHHMs JUIs pEIIeHUs 3aJad; OIEHMBATh BEPOSTHOCTH
peasbHBIX  COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOJTYUEHHBIN pe3ybTar

YMeHne onepupoBaTh  IOHATUSAMH: TOYKA, MpsMas, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YIJla, IUIOCKUH YIoJI, JBYTPaHHBIN
Yroj, TPEXTPAHHBIA YroJl, CKPEIIUBAIOLIUECS IPSAMBIEC, MapaUIeIbHOCTD U
NEPIEHAUKYJIAPHOCTD NMPAMBIX U IUIOCKOCTEH, YIOJl MEXKY MPSMBIMHU, YrOJl
MEXIY NPSMON U IJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU, PACCTOSHUE OT




TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMU, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad H3YYCHHBIE
GbakThl U TeOpeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPY’KAIoIIer0 MHpa; CTPOUTh MAaTeMaTH4YECKHE MOJENIU C TOMOIIbIO
FEOMETPUUECKUX TMOHSATHM UM BEJIUYMH, pEIIaTh CBS3aHHBIE C HUMU
MpaKTUYECKHE 3a7a4n
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YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpb, 00BEM (GUTYDHI,
MHOT'OIPAHHUK, IPAaBUJIbHBIA MHOTOIPAHHHUK, CEYEHHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, mnpusMa, Oupamuaa, ¢GuUrypa U MOBEPXHOCTh
BpallleHus, LWIMHAP, KOHYyC, mmap, cdepa, miom@anb cdepbl, IUIONIAIb
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IOPSIMOYTOJIBHOTO  Mapajijiesienuieaa, MNHpaMuabl, PU3MBbl, LHIUHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMsS KOHyca U LMIMHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE 1I11apa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpaleHUs, UX CEUEHHUsI, B TOM UYUCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHUMEHSATHh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIBHO
dopMyHpOBaTH ONMpeAeTICHNUs H3y4aeMbIX (DUTYp, BBIABHTATh TUIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMETpUYecKuX (uryp, 0OOCHOBBIBATHUIIN
OnpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccupukauuwo Guryp 1o
pa3IUYHBIM TpPU3HAKAM, BBITIOJHIATH HEOOXOIUMBIE JIOTIOJIHUTEIbHBIE
IIOCTPOEHHUS
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YMeHue onepupoBaThb  MOHATHSAMH:  JBHKEHHE B  IPOCTPAHCTBE,
HapaJ'IJ'IGJ'II)HI)H\/JI MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAaHCTBE,
MOBOPOT, MpeoOpa3oBaHWe M0J00Us, TNOJOOHBIE (UIYPBI; YMEHUE
pacno3HaBaTh paBHbIE U TMOAOOHBIE (PUIYypbl, B TOM YHCIE B TNPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJIb30BaTh N€OMETPUUYECKHE OTHOLIEHUS MpH
pelIeHUH 3ajiay; HaXOJUTh T'€OMETPUUYECKHE BEIMYUHBI (UIMHA, YTOI,
I0IaAb, 00BEM) IPU PELICHUU 33]a4 U3 JPYTUX y4eOHBIX MPEIMETOB U U3
peasbHOM JKU3HM; YMEHUE BBIYMCIATH T€OMETPUYECKHE BEIHMUUHBI (JITHHA,
yroJ, IUIOHIaJb, O0BEM, IJIOWIAAb IMOBEPXHOCTH), HCHOJIb3Ysl M3y4EHHBIE
q)OpMy.]'II)I N MCTOABI, B TOM 4YHCIIC: IINIOIIaAb ITOBECPXHOCTH IMHPAMHIEBI,
NpU3Mbl, KOHyCa, I[WJIMWHApa, IUlomanas chepb; 00bEM  KyOa,
MNpAMOYTOJIBHOI'O mHapajuiCCnuicaa, nupaMuabl, IMIpU3MbI, LTUIWHApPA,
KOHYCa, 1apa; yMEHHEe HaXOIUTh OTHOILIEHHUE 00BEMOB OJOOHBIX (pUTYp
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YMeHue omnepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAs cUCTeMa KOOpAMHAT,
BEKTOP, KOOPJIWHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MpPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joXKEHHEe BeKkTopa Mo 0Oaswucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE MPOU3BEACHUE, YIOd MEeXay
BEKTOpAaMHU; YMEHHE HCIOJb30BaTh BEKTOPHBIN U KOOPIAUHATHBIN METO IS
peLIeHHUs TeOMETPHUECKUX 3aa4 U 3a/1a4 JPYTruX y4eOHBIX MPeMETOB
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YMeHne BbIOUpaATh MOAXOSAIINN METOI JIsl PEIICHUS 3a/1au; IIOHUMAaHHE




3HAUMUMOCTH MATEMATHKU B W3YYCHUU MPHUPOJHBIX U OOIIECTBEHHBIX
IPOLECCOB U SBJICHWH; YMEHHE pAaclo3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MATEMATUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxa
1 Yucna u BIYUCIECHUSA
1.1 | HarypanbHble u nensle yncia. IIpu3Haky 1eIMMOCTH LENbIX YUCET
12 Panuonanenple  4yuciaa. OOBIKHOBEHHbIE U J€CATUYHbIE JPOOM, IPOLEHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHON cTeneHu. JleWcTBUsS ¢ apudMeTHYECKHUMH
' KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenenb ¢ nenbiM nokasarenaem. CTeneHb ¢ palMOHalIbHBIM MOKa3areneM. CBoiicTBa
' CTerneHu
15 CuHyc, KOCHHYC ¥ TAaHIEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm uyucna. JlecaTuynbie U HaTypajIbHbIC JOrapudMbl
JeiicTBuTenpHbIEe Yncaa. ApUPMETHIECKHE ONEepalii C ICHCTBUTEIBHBIMUA YUCIAMH.
1.7 | IlpubnuxEHHbIE BHIYUCICHUS, IIPaBUa OKPYIJIEHUS, IPUKUAKA U OLIEHKAa pe3yJbTaTa
BBIYHCIICHU
1.8 | IIpeoOpa3oBanue BEIpAKESHUH
19 | KowmmiekcHsie yncna
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1 | llensle 1 IpoOHO-palMOHATIBHBIE YPABHEHUS
2.2 | HppaunoHanbHBIE YpaBHEHUS
2.3 | TpuroHomeTpuieckue ypaBHEHUS
2.4 | Tloka3arenbHble U JorapupMuyeckre ypaBHEHUs
2.5 | llensie 1 1poOHO-paIMOHAIEHBIE HEPABEHCTBA
2.6 | HppaunoHanabHblEe HEPABEHCTBA
2.7 | Tloka3arenbHbIe U JIorapu(pMUIecKre HepaBEHCTBA
2.8 | Tpuronomerpuyeckue HepaBeHCTBA
2.9 | CucteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 | VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11 | Martpuna cuctembl TUHEHHBIX ypaBHeHUH. OnpeaenuTens MaTpHIIbI
3 OyHKIMH U TpaduKu
31 OyHKuMsA, crnocodbl 3agaHus QyHKuuu. ['paduk QyHkinun. B3aumao oOparHbIe
' ¢ynkuuu. YétHble 1 HeuéTHbIe pyHKuuuU. [lepuognueckue GpyHKIIHN
OOnacTtp ompeneneHuss M MHOXXECTBO 3HaueHuM QyHkuuu. Hymm  QyHKum.
3.2 | IlpomexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

MaxkcumMyMbl 1 MUHUMYMBI pyHKIIMU. Hanbosnblee 1 HauMeHbIlee 3HaueHne QyHKIu




Ha MPOMEXKYTKE

CrenenHass pyHKIMS C HaTypaJbHBIM M IeJBIM MOKa3ateneM. E€ cBoiicTBau rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 | Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5 | Iloka3arenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHKIMA. CBoKCcTBAa (DYHKIIHHI, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7 | TlocnenoBaTenbHOCTH, CIOCOOBI 3aJJaHUS TOCIIEI0BATEILHOCTEN
3.8 | Apudmernueckas u reomerpuueckas nporpeccun. @opMyina CI0KHBIX MPOIECHTOB
4 Hauana marematnyeckoro aHnaamsa
4.1 | IIpousBonnas ¢pyHkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (YHKIHUN
[IpumeHeHre mNPOU3BOAHON K HCCIEAOBaHHUIO (GYHKIMH HAa MOHOTOHHOCTh U
4.2 | oskctpemyMmbl. Haxoxaenue HamOOJNBIIEro W HAaUMEHBIIETO 3HA4YEHUS (YHKIMHA Ha
oTpe3Ke
4.3 | TIlepBoobOpasnas. MaTerpan
3) MHoxecTBa U JIOTHKa
5.1 | MHoxecTBO, onepanuu HajJ MHOkecTBamu. [luarpammel Diinepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 | OmnucarenbHasi CTATUCTHKA
6.2 | BeposTHOCTD
6.3 | KomOunaropuka
7 I'eomerpus
7.1 | @urypsl Ha IUIOCKOCTH
7.2 | TlpsMbIe ¥ TUTOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4 | Tena 1 NOBEPXHOCTHU BpaIlCHUS
7.5 | KoopauHaTsl U BEKTOPbI
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