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PABOQUYAS ITPOI'PAMMA
10 Y4eOHOMY NpeaMeTy
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(5 wacoB B Hemenmo), B 11 kmacce — 204 vaca (6 yacoB B HeEEIIO).
«AJaredpa n Hayaj1a MaTeMaTuuyeckoro aHaamsa» — 170 gacos: B 10 kiacce — 68
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(2 yaca B HE/IETIO).
«BeposiTHOCTh M cTaTtucTHKa» — 68 vacoB: B 10 kmacce — 34 gaca (1 wac B Hememo), B 11
kyacce — 34 yaca (1 gac B Hezeno).
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IHOACHUTEJIbHAS 3AIIMCKA

[IporpamMmMa mo MaremMaTuke Ha ypOBHE CpellHEro odmiero oopa3oBaHus pa3padOoTaHa HA OCHOBE
OI'OC COO ¢ y4€ToM COBpEMEHHBIX MHMPOBBIX TPEOOBAaHUM, MPEABSBISIEMbIX K MAaTEMaTHUYECKOMY
o0pa3oBaHuIO, M Tpaauluil poccuiickoro obpa3zoBaHus. Peannzanus nporpaMMsl 10 MaTeMaTHKe
o0ecrneynBaeT OBJAJICHUE KIIOYEBBIMM  KOMIETEHUUSMHM,  COCTAaBJAIOUIMMHU  OCHOBY s
CaMOpPa3BUTHUS U HENPEPBIBHOTO 0OPa30BaHUs, IEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO M
MIO3HABATEIBHOTO Pa3BUTHS JMYHOCTH 00YYaIOIIHXCS.

B nporpamme 1o MareMaTHKe YYTEHBl HJAEM M TOJNOXKeHHs KOoHIenuu pa3BUTHS
mMaremaTtudeckoro odopasoBanus B Poccuiickoit @enepannu. B cOOTBETCTBUM ¢ Ha3BaHWEM KOHIIETIIINH,
MaTeMaTHYecKoe 00pa3oBaHHE JOJDKHO, B YAaCTHOCTH, IPEAOCTABIATh KaKIOMY OOydaromieMmycs
BO3MOXHOCTh JOCTMDKEHHUSI YPOBHSI MaTeMAaTH4ECKUX 3HaHUHM, HE0O0XOAMMOro [yisd JajibHeHei
yCIIEMIHOM ku3HM B oOuiectBe. VIMEHHO Ha pelleHHe 3TOM 3ahayd HaleJeHa IporpamMma Io
MaTeMaTHKe 0a30BOI0 YPOBHSI.

B snoxy mudpoBoii Tpanchopmanmmuu Bcex cdep UeIOBEUECKOH NeATENTHHOCTH HEBO3MOXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOM MaTEMaTHYECKON MOJITOTOBKH. YK€ B
IIKOJIE MAaTEeMaTUKa CIIY)KUT OTIOPHBIM IPEJAMETOM JUISI U3YUEHHS] CMEKHBIX TUCIHHIUIMH, a B KU3HH
[0CJI€ LIKOJIbI PeajbHONM HEOOXOIUMOCTbIO CTAaHOBMTCS HENpEphIBHOE O00pa3oBaHME, 4TO TpelyeT
IOJHOLIEHHOHM 0a30Boi 0011€00pa30BaTeNbHOM MOATOTOBKH, B TOM YHUCJIE U MaTeMaTHYecKou. DTo
o0ycJOBJIEHO TEM, 4YTO B HalIM JHU pacTéT 4YHMCIO CHELMANTbHOCTEH, CBSI3aHHBIX C
HEMOCPEACTBEHHbIM IPUMEHEHHEM MaTeMaTWKU: M B cdepe SKOHOMUKH, U B Ou3Hece, U B
TEXHOJIOTHYECKHUX O0JIACTSAX, U Jake B TyMaHUTapHBIX chepax. Takum oOpa3oM, Kpyr 00ydaronuxcs,
JUTSE KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM IPEIMETOM, CYIIECTBEHHO PaCIIUpPSIETCSI.



[IpakTyeckas MOJNE3HOCTh MAaTE€MAaTUKH OOYCIIOBJIEHAa TEM, 4YTO €€ NPeAMETOM SBISIOTCS
¢yHaaMeHTanbHBIE CTPYKTYpPHl HAIIer0 MHpa: HPOCTPAHCTBEHHBbIE (OPMBI M KOJIUYECTBEHHBIC
OTHOLIEHUS OT MPOCTEHUIINX, YCBAUBAEMBIX B HEIOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX,
HEOOXOJUMBIX JUISl Pa3BUTHS HAYYHBIX M TEXHOJIOTHYECKUX HeH. be3 KOHKpPETHBIX MaTeMaTHYeCKUX
3HaHWUW 3aTPyJHEHO NOHMMAaHUE NPUHLMUIIOB YCTPOMICTBA U UCIOJIb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIIpUATHE U MHTEpPHpETalus pa3HOOOpa3HOM COLMAIbHOH, 3KOHOMUYECKOM, IOJIUTUYECKON
uHpopManuu, ManodpGeKTUBHA MOBCEIHEBHAS NMPAKTUYECKas ACATENbHOCTh. KakIoMmy uenoBeky B
CBOEM JKM3HM IPUXOJAUTCS BBINOJHATH JOCTATOUHO CIIOKHBIE PACUETBI U COCTABJIATH HECIOYKHBIE
QITOPUTMBI, HaXOAUTh HY)XHble (DOPMYJbl U NPUMEHATh HX, BIAJETh MPAKTUYECKUMHU NPUEMAMU
IreOMETPUYECKUX H3MEPEHUH M IMOCTPOEHHM, YuTaTh HWH(MOPMALMIO, HPEICTABICHHYIO B BHIY
TabIML, IUarpaMM U rpa@ukKoB, )KUTh B YCIOBMSIX HEONPEAEIEHHOCTH U MOHUMATh BEPOSATHOCTHBIN
XapakTep CIyYalHbIX COOBITHH.

OZHOBPEMEHHO C paclIMpeHreM cep NpUMEHEHHsI MaTeMaTUKH B COBPEMEHHOM OO0IIeCTBE BCE
Oosiee Ba)KHBIM CTAaHOBUTCSI MaTeMaTHUECKUI CTHJIb MBILUICHUS, IPOSBISIOLINICA B ONpenenEHHbIX
YMCTBEHHBIX HaBbIKax. B mpoliecce n3yuyeHus MaTeMaTUKU B apceHa IPUEMOB U METOJIOB MBILUICHUS
YelloBeKa eCTECTBEHHBIM 00pa3oM BKIIOYAIOTCA MHAYKOWS W JACAYKIWs, OO0OOIIeHHEe W
KOHKPETHU3aIHsl, aHAIN3 ¥ CHHTE3, KJacCU(UKAUA ¥ CHCTeMaTH3anus, abCTparupoBaHNe U aHAJIOTHUSI.
OOBbeKThl MaTEMaTHUECKUX YMO3aKJIIOUEHUH, IpaBUjla UX KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXAaHU3M
JIOTHYECKUX TOCTPOCHHH, CIIOCOOCTBYIOT BBIPaOOTKE yMeHHS (HOpPMYyIUpOBaTh, OOOCHOBBIBATH H
JIOKa3bIBaTh CYXJECHUsI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBbIIIJIEHUE. MaTeMaTuke MpUHAAIEKUT
BeAymass poyib B (OPMHPOBAHUU AaNTOPUTMHUYECKOW KOMIIOHEHTHI MBIIUICHHS ¥ BOCIHUTAaHHUU
YMEHMM JeWCTBOBaTh 10 3aJaHHBIM aJIFOPUTMaM, COBEPLIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh
HOBBIE. B mporiecce pemieHus 3aj1ad4 — OCHOBHOW y4eOHOM JEsTENbHOCTH Ha ypoKaX MaTeMaTUKHU —
Pa3BUBAIOTCS TBOPUECKAS U MIPUKIJIAIHASL CTOPOHBI MBIILJICHUS.

OOyuenne MatemMaTuKe Ja€T BO3MOKHOCTh Pa3BHBATh y 00YYAIOLIMXCS TOYHYIO, pAallUOHATIBHYIO
U UHPOPMATUBHYIO pedb, YMEHUE OTOHMpaTh Hambosee MOIXOISIIUE S3bIKOBbIE, CUMBOJIUYECKUE,
rpaduyeckre CpeicTBa IS BBIPAXKEHUS CYXKACHUHN U HATJISIHOTO UX MPEICTABICHMUS.

Heo6xoauMbpIM KOMIOHEHTOM 0OOIIel KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUM SIBIISETCS oOlee
3HAKOMCTBO C METOJAaMH IIO3HAHMs JIEHCTBUTENBHOCTH, NPEJCTABICHUE O TPEAMETE U METOHE
MaTeMaTHKH, €ro OTJIMYHMS OT METOJOB €CTECTBEHHBIX M T'YMaHMTapHBIX HayK, 00 OCOOEHHOCTSAX
OPUMEHEHHUs MaTeMaTUKM JJs pPELIeHHs HayuyHbIX U NPUKIAAHBIX 3aaad. Takum oOpazom,
MaTeMaTHYecKoe 00pa3oBaHNe BHOCUT CBOM BKJIAJ B (pOPMUPOBaHUE OOLIEH KyJIbTyphl YEIOBEKA.

N3ydyeHne MareMaTHKU CHOCOOCTBYET 3CTETMYECKOMY BOCIIHMTAHUIO YEJIOBEKA, MOHMMAHHUIO
KpacoTbl M M3SIIECTBA MaTEeMaTHUYECKUX PpACCYKICHHMH, BOCIPHUATUIO TE€OMETpHUYECKUX (opM,
YCBOEHHUIO UJIEU CUMMETPHHU.



[IpuopurernpiMu 1iensiMu 00yudeHuss marematuke B 10—11 kmaccax Ha 0a30BOM ypoOBHE
SABJIAKOTCA:

(dhopMUpOBaHHE NEHTPATBHBIX MAaTEMATHYECKUX TMOHSTUN (YHCIIO, BEIMYMHA, T€OMETPHYCCKas
durypa, TIepeMeHHas, BEPOSATHOCTh, (YHKIHA), OOECHEUYMBAOIINX MPEEMCTBEHHOCTh U
NEePCIEeKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHus 00ydaroInXCs;

MOJBEICHNE OOYYaIONIMXCS HA JOCTYITHOM JJsi HUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MAaTCMAaTUKH MW OKPYXKAmero Mupa, MNOHHUMAHUC MATCMATUKHW KaK 4YaCTu O6H.[Cﬁ KYJbTYPBbI
YeJI0BEYECTBA;

pa3BUTHE WHTEIICKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH O0Oydaromuxcs, MO3HaBaTEIbHON
AKTUBHOCTH, HCCICAOBATCIBbCKUX YMCHI/II\/JI, KPUTHYHOCTH MBINJICHUSA, MHHTCPECAa K H3YUYCHUIO
MaTeMaTUKH;

¢dbopMupoBanre (QYHKIIMOHATHHOW MAaTEMaTUYEeCKOW TpPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTUYeCKUe  AacleKThl B  PEAIbHbIX KU3HEHHBIX CUTYallUSIX W IPU HU3YYEHUU JPYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMyIHPOBAaTh UX Ha SI3bIKE
MAaTCMAaTUKH U CO3JaBaTb MATEMATUYCCKHUC MOACIIHU, I[IPUMCHATH OCBOCHHEIM MaTeMaTHYECKUU
amnmnapar i1 pelICHHA HNPAKTHKO-OPUCHTUPOBAHHLBIX 3aad, HHTCPIIPETUPOBATL MW OLCHUBATH
MOJIYYCHHBIC PE3YJIbTATHI.

OcCHOBHBIMU JHMHMAMHU conepkaHust marematuku B 10-11 kiaccax sBisroTes:

«Yucna u BerUucIeHUS», «Asredpay («Asredpandeckue BhIpaXXEHUs», «Y paBHEHUS U HEPABEHCTBAY),
«Havana maremarnyeckoro anamuza», «l'eomerpus» («['eomerpuueckne (QUrypsl M HUX CBOMCTBay,
«I3mMepeHre TreoMeTpUYecKUX BeIUYMH»), «BeposTHocTh M cratuctuka». JlaHHbIE  JIMHUU
pa3BUBAIOTCSl MapajyielbHO, Kaxaas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HeE
HE3aBUCHMO OJIHAa OT JPYroii, a B TECHOM KOHTaKkTe M B3aumojeicteuu. Kpome 3toro, ux o0benuHser
JIOTMYECKasl COCTAaBJISIIONIAsl, TPaJWLMOHHO TIPUCYLAs MaTeMaTUKE U IPOHM3BIBAIOILAS BCE
MaTeMaTHuYeCKue Kypcol U cojepxarenbHble TuHuu. ChopmynupoBanHoe B PI'OC COO tpeboBanue
«BIIAJICHUE METOJaMH J0Ka3aTeNbCTB, AJIrOpPUTMaMHU peIIeHUs 3aaad, yMeHue (opMynupoBaTh
orpezeNeHusl, akCHOMbI U TEOPEMBI, IPUMEHATh UX, IPOBOJIUTh JT0OKA3aTEIbHbIE PACCYXKACHUS B XO/€
pelieHns 3a/ad» OTHOCUTCS KO BCEM Yy4eOHBbIM KypcaM, a (OpMHUpPOBAaHUE JIOTMUECKUX YMEHHH
pacripenensercss Mo BCeM TojaM OO0Yy4eHHUs Ha YpOBHE CPEIHEro o0Iero oopa3oBaHMsL.

B cootBerctBun ¢ ®I'OC COO marematuka siBiseTCsl 005S3aTEIbHBIM MPEIMETOM Ha JaHHOM

ypoBHEe oOpa3oBaHus. I[Iporpammoli Mo MaremaTuke MpeAycMaTpUBaeTcd H3y4YeHHE  y4eOHOro
npeamera «MaremaTuka» B paMKax TpEX Y4eOHBIX KYypCOB:
«Anrebpa M Havajga MaTeMaTUYECKOTro aHaiausa», «leoMmerpus», «BeposSTHOCTb W CTATUCTHUKAY.
dopMHUpOBaHUE JIOTHYECKUX YMEHHM OCYIIECTBISIETCS Ha MPOTSHKEHUH BCEX JIET 00ydeHUs Ha YPOBHE
cpeaHero ooiero oopa3oBaHMs, a HJIEMEHTHI JIOTHMKH BKIIIOYAIOTCS B COJAEp)KaHUE BCEX HA3BaHHBIX
BbIILIE Y4E€OHBIX KYpPCOB.

OO1ee 9uCIIO YacoB, peKOMEHIOBAHHBIX I W3ydeHus: MaremMatuku — 340 gacos: B 10 kmacce
— 170 gacoB (5 yacoB B Hemenmo), B 11 kmacce — 204 yacoB (6 4acoB B HEIEIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATUKE HA YPOBHE CPEJJHET'O OBILIEI'O OBPA30OBAHUSA

W3yuenne MaTeMaTHKM Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHMsA HANpPaBICHO Ha
JOCTIDKEHUE OOyYaroIMMUCS JMYHOCTHBIX, METAlpeAMETHBIX W IPEeIMETHBIX 00pa30oBaTeIbHbBIX
pe3yJbTaTOB OCBOCHMSI YUeOHOTO MpeaAMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare wu3yyeHuss MaTeMaTHKH Ha YpOBHE CpelHEro oO0miero oOpa3oBaHUs Yy
oOyuatotierocst 6yayT copMUPOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3YIbTaThI:

1) rpaxaanckoro BocnUTAHHUS:

cOPMUPOBAHHOCTH TPAKIAHCKON MO3UIMK 00y4aromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHHCKOrO OOIIeCTBa, MPEACTaBICHHE O MaTEeMAaTHYECKMX OCHOBAX (YHKIMOHHPOBAHHS
pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP T'PakJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI M JPYTOe),
YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTAaMH B COOTBETCTBHHM C UX (YHKIHMSIMU U
Ha3HAUYCHUEM;

2) NaTpHOTHYECKOT0 BOCTIHTAHMUSI:

c(hOpPMHUPOBAHHOCTH POCCUICKON rpaXxJaHCKOM HICHTUYHOCTH, YBaXEHHUS K
MPOIUIOMY M HACTOAILIEMY POCCHUMCKOM MATeMaTUKH, LUEHHOCTHOE OTHOLIEHUE K JOCTHUKEHUAM
POCCHIICKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTHUYE€CKOM LIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTUKEHUN
B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SKOHOMUKH;

3) 1yX0BHO-HPABCTBEHHOr0 BOCHUTAHMUS:

OCO3HaHHE JYXOBHBIX ILIEHHOCTEH POCCHUHCKOro Hapojaa, cHOpMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHUMA, 3TUYCCKOI'0 MOBEACHHA, CBA3AHHOTO C MMPAKTUYCCKHUM IMPUMCHCHUEM I[OCTI/DKCHI/Iﬁ HAayKH U
JeSITeIbHOCTBIO YUEHOT0, OCO3HAHME JINYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYMBOIO OYAYILEro;

4) rcTeTH4ecKOro BOCIUTAHMUS:

OCTECTUYCCKOC OTHOHMICHUC K MHUPY, BKIIOYAA IOCTCTUKY MATEMATHYCCKUX 3aKOHOMepHOCTeI71,
00BEKTOB, 3ajad, pelIeHHH, pacCyXkAeHUH, BOCIPHUMYUBOCTh K MATEMATUYECKMM AacHeKTaM
Pa3IMYHBIX BUJOB HCKYCCTBA;

5) ¢usuueckoro BocnuTaHMI:

c(OPMHPOBAHHOCTh YMEHMs NPUMEHATh MaTeMaTUYeCKHe 3HaHMS B MHTEpecax 3JI0pOBOrO U
Oe3omacHoro obpas3a >KU3HH, OTBETCTBEHHOE OTHOLICHUE K CBOEMY 3A0POBBIO (3J0pPOBOE IHMTAHMUE,
cOaaHCUPOBAaHHBIM PEKUM 3aHATUH U OTAbIXA, PEryisipHas Qu3nyeckas aKTUBHOCTb), (U3UUYECKOE
COBEpPILEHCTBOBAHUE ITPH 3aHATUSIX CIIOPTUBHO-0370POBUTEIBLHON AEATEIBHOCTBIO;

6) TpynoBoro Bocnuranus:
rOTOBHOCTh K TPYAY, OCO3HAHHE LEHHOCTH TPYHOIOOMs, MHTEpec K paslIMyHbIM cdepam
npo)eCCHOHANBHON  JIeATEeNLHOCTH, CBS3aHHBIM C MAaTeMAaTHKOH M eé



NPWIOKEHUSIMH,  yYMEHHE  COBEpIIaTh  OCO3HAHHBIM  BbIOOp  Oymymedr  mpodeccuu u
peann3oBbIBaTh ~ COOCTBEHHBIC  JKU3HEHHBIE  IUIAHBI, TOTOBHOCTH W CIIOCOOHOCTh K
MaTEeMaTHYECKOMY O0Opa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSHKCHHHM BCEW KHU3HU, TOTOBHOCTH K
AKTUBHOMY YYAaCTUIO B PCIICHHUU IMPAKTUYCCKUX 3aaa4d MaTeMaTUYEeCKOU HaIlpaBJICHHOCTH;

7) KO0JIOrHYECKOI0 BOCITUTAHMS:

c(hOPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYJIbTYphl, IOHUMAHHWE  BIMSHUS  COLUAIBHO-
SKOHOMHUYECKHX IMPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COUATILHOM Cpebl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJOTHYECKHX NpOoO0JIeM, OpHEHTAIMs Ha MPUMEHEHHWE MaTEeMaTHYCCKUX 3HAHWUW s
pEelIeHMS 3a/1a4 B 00JIaCTH OKPYXKAIOIEH Cpe/ibl, TUITAHUPOBAHUE TIOCTYIIKOB M OLIEHKH WX BO3MOKHBIX
MOCJICJICTBHM JIJISl OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOLIECTBEHHOM MPAKTHKH, IOHUMAHWE MAaTeMaTHMYeCKOW HayKu Kak c(epbl YesIOBEUeCKOM
NeSITebHOCTH, TANOB €€ Pa3BUTUS U 3HAYMMOCTH JUIsl pPa3BUTUS LUBWIN3ALUN, OBJIQJCHUE S3BIKOM
MaTeMaTUKd M  MaTeMaTH4YecKOW  KyJIbTYypoH Kak CPEICTBOM MO3HAHUSA MHpa,
TOTOBHOCTh ~ OCYILIECTBIIATh  NPOEKTHYIO M MCCIEI0BATEIbCKYIO IEATEIbHOCTh HHANBUYAIbHO U
B TpyIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbpTaTe 0cCBO€HHUS IPOrpaMMBbI [10 MaTEMATHKE HA YPOBHE OCHOBHOT'O 00I1I€r0 00pa3oBaHus
y oOyuaromerocss OyayT chOpMUpPOBaHBI MeETalpeIMETHBIE pPe3YNbTaThl, XapaKTepPHU3YIOIIUecs
OBJIaJICHUEM YHHUBEPCATbHBIMU M03HABATEIbHBIMU NEHCTBUSIMU, YHHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBUSIMHA U YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMHU.

ITo3naBaTebHbIEe YHUBEpPCAJIbHbIEe Yy4eOHbIe AelicTBUSA
ba3oBrble 1oruyeckue Aencreus:

BBISIBJISITH M XapaKT€PU30BaTh CYLIECTBEHHbIE MPU3HAKH MATEMaTUYECKUX OOBEKTOB, MOHATHIHA,
OTHOLIEHUH MEXAYy MOHATHSAMH, (OpPMYJIUPOBATh ONpPEIENECHUsS TOHATUH,  yCTaHaBIUBATh
CYLIECTBEHHBIH MPU3HAK KIACCU(UKALMK, OCHOBaHUA Il OOOOIIEHUS W CpaBHEHHS, KPUTEPUH
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHMMATh, (opMynupoBaTb U NpPeoOpa3OBBIBATH CYXKJEHHS: YTBEpAMTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHMUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTHUBOpEYUs B  (akTax,
JIAHHBIX, HaOJII0IeHUSIX u YTBEPKIACHUSX, IpeaiaraTb KpUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeJIaTh  BBIBOJABI C HCIIOJIB30BAHMEM 3AaKOHOB JIOTMKHM, JEAYKTMBHBIX M HMHIYKTHUBHBIX
YMO3aKJIIOUEHHUH, YMO3AKIIFOUEHUI 110 aHATIOTUU;



MIPOBOAUTH CAMOCTOATEIBHO JI0KA3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKIACHHM (TpsSMble U OT
IPOTHBHOTO), BHICTPANBATh apryMEHTAIUIO, IPUBOANUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYKJEHUS U BBIBOJbI;

BBIOMpPATh CIOCO0 pemeHus y4eOHON 3amayn (CpaBHHUBATh HECKOJIBKO BapHaHTOB PELICHHMS,
BBIOMpPATh HANOOJIEE TOIXOAAIINHA C YIETOM CAaMOCTOSATEIBHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarelbcKue JeiiCTBUS .
HCIOJIE30BATh BOIPOCHI Kak  HCCIEeN0BaTeIbLCKAM UHCTPYMEHT MO3HAaHU,
(GhopMyIUpPOBaTh BOMPOCHI, (PUKCHUPYIOIIHE MPOTHBOPEUHE, MPOOIeMy, yCTaHABIMBATH HCKOMOE 1
JIaHHoe, GOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIIUI0, MHEHHUE; TTPOBOANTH
CaMOCTOSTCIIBHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIE0BaHHIE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MATEeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCA, BBISBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, IIPOLIECCaMU;

CaMOCTOATENIbHO (HOpMYyJIHpOBaThH OOOOIICHHWS W BBIBOJABI 110 pe3yjibTaTaM IPOBEAEHHOTO
HAOJIOZICHUS, UCCIEAOBAHUS, OIEHUBATH JOCTOBEPHOCTh IOJYYCHHBIX pE3YyJIbTaTOB, BHIBOJAOB U
000011IeHMI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLIECCa, a TaKXKe BBIIBUTATH MPEIIOJIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Padora c undopmanmeii:

BBISBJIATH ACPUIUTHI MH(GOPMALMU, JaHHBIX, HEOOXOAMMBIX [JIsi OTBETa Ha BOMPOC U JUIA
peuieHus 3a/1a4u;

BEIOMpaTh ~ WMHPOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIUIO PA3TMYHBIX BUAOB U (OPM MPEICTABICHHUS,

CTPYKTYypUpPOBaTh HH(DOPMAIHIO, TPEACTABIAT, €€ B Pa3IUYHBIX (QopMax, HUILUTIOCTPHUPOBATH
rpauyecKu;

OILICHUBATh HAAEKHOCTh MH(OPMALMU MO CAMOCTOSITENILHO CPOPMYIHUPOBAHHBIM KPUTEPHSIM,
chopMyITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHuKaTHBHBIC YHHBePCAJIbHbIC y4eOHbIC NelCTBHA:

BOCIIPUHMMATh U (QOPMYJIUPOBaTh CYXKAECHHS B COOTBETCTBUM C YCIOBUSIMHM U LEISIMU
oOLIeHMs, ICHO, TOYHO, TPAMOTHO BBbIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 X0y PEIICHHUS 3a/1a4l, KOMMEHTUPOBATh IIOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXKIEHHUs 3a7aBaTb BONPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbI, NPOOJIEMBI,
pelmaeMoi 3a1ayd, BBICKA3bIBaTh HJIEH, HAILIEJEHHBIE Ha IIOMCK PELIEHUs, COIOCTaBIATh CBOU
CYXKICHHUS C CYXKICHUSMH JIPYTUX YYaCTHUKOB JUajiora, OOHapyXHUBaTh pa3JIMYMe U CXOJCTBO
MO3UIMH, B KOPPEKTHON opMe GOpMyIUPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

MPEICTaBIATh pPEe3yibTaThl pPELIEHUS 3aJauM, OKCIEPUMEHTa, HCCIEeOBaHUs, IIPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 33jay MpPE3eHTAlMM U OCOOCHHOCTEH
ayJIUTOPHUH.



PeryasiTuBHble YHUBepcaJbHbIe y4eOHbIE [1eilCTBUSA
Camoopranu3aums:

COCTaBJIATH IUIaH, AJITOPUTM PELIEHHS 3a/1a4M, BHIOMPATh CIIOCO0 PEeLICHHs ¢ YUETOM MUMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOI MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHAIbHbI HHTEJVIEKT:

BJIaJICTh HaBbIKAMH ITO3HABATEIBHON pEQIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX ICHCTBUH U
MBICIIUTENBHBIX MPOIECCOB, MX PE3yAbTaTOB, BIAICTh CIOCO0AaMH CAaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3ysbTara pelleHus] MaTeMaTHYeCKOl 3a1auH;

IPEIBUAETh TPYAHOCTH, KOTOpbIE MOIYT BO3HHMKHYTh [P pELIEHUM 3a/Jadyd, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JIAHHBIX, HaWJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBHSIM, OOBSICHATh MPHYUHBI TOCTHKCHUS WITH
HEIOCTHKCHUS PE3YyJIbTAaTOB JEATEIbHOCTH, HAXOAWTh OIIMOKY, /1aBaTh OICHKY NPHOOPETEHHOMY
OTIBITY.

CoBMecTHast 1eSITeJIbHOCTD:

MOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAHAHON W HMHIUBUAYaJbHONH paboOTHl MpH
peleHnn y4eOHbIX 3a/1a4, IPUHUMATh 1IeJIb COBMECTHOM NIEATENFHOCTH, INIAHUPOBATH OPTaHU3AINIO
COBMECTHOHM PabOThI, pacHpeAesaTh BHIBI padoT, JOroBapuBaThHCs, 00CYKIAaTh MPOIECC U Pe3ysbTaT
paboTbl, 06001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (00cykIeHus, OOMEH MHEHUH,

«MO3TOBBIE IUTYPMbI» U UHBIE), BBIIOIHATH CBOIO YacTh PabOThl U KOOPJUHUPOBATH CBOM JICHCTBHS C
JPYTUMH 4I€HAaMH KOMaH/bl, OLICHUBAaTh Kaue€CTBO CBOEr0 BKJaJa B OOLIMI MPOJYKT MO KPUTEPHSIM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEJIMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS MIPOrPaMMBbI IO MaTeéMaTHKe Ha 0a30BOM YpPOBHE Ha YpPOBHE
cpeaHero obiero oopa3oBaHMs NPEACTABICHbI 0 TofaM O0y4eHHs B paMKaxX OTIENbHBIX y4EOHBIX
KypCOB B COOTBETCTBYIOIMX pa3fesiax MporpamMMbl IO MaTEMATHKE.



INOACHUTEJIbBHASA 3AIIMCKA

VY4eOHbIil Kype «AreOpa ¥ Havaia MaTeMaTHYeCKOTO aHaIn3ay SIBIISIETCS OJIHUM U3 Haubolee
3HAYMMBIX B TMpOrpaMMe CpeJHero ooOmero oOpa3oBaHMs, ITOCKOJBbKY, C OJHOW CTOPOHBI, OH
o0ecrieyrBaeT MHCTPYMEHTAIBHYIO 0a3y JJIsl U3y4CHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
JIPyroii CTOpOHBI, (HOPMUPYET JIOTUYECKOE W aOCTPAKTHOE MBINUICHHE 00YUYaIONIMXCsl HA YPOBHE,
HEOOXOJMMOM JUISI OCBOCHHS YYEOHBIX KypCOB HMH(OPMATHUKH, OOIIECTBO3HAHUS, HWCTOPHH,
CIIOBECHOCTH. B pamkax y4yeOHOro Kkypca «AnreOpa W Hayajla MaTeMaTHYECKOTO aHalIM3a»
oOyyJaromuecs: OBJAJICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KoTopas (HopMyIupyer
CBOH JIOCTIDKEHHSI B MATEMaTHUECKOU (hopMe.

Y4eOHbIi Kypc areOpbl ¥ Hayajl MaTeMaTHYeCKOTO aHaIM3a 3aKJIabIBACT OCHOBY JIIS
YCIICLIHOI'O OBJIAJECHUSA 3aKOHAMM buzuku, XUMHUH,  OHOJIOTMH, OHMMaHHUS
OCHOBHBIX TCHI[GHHI/Iﬁ SKOHOMHUKHN HO6HICCTBCHHOﬁ JKH3HU, II0O3BOJISIET
OPHUCHTUPOBATHCA B COBPCMCHHBIX III/I(prBI)IX N KOMIIBIOTCPHBIX TEXHOJIOTUAX,
YBECPCHHO HCIIOJIB30BATh HX B HOBCCIIHGBHOP'I Xkn3Hu. B Toxke BpEMs OBJIAJICHUC a6CTpaKTHI)IMI/I
" JIOTUYCCKU CTPOrUMU MATCMATHYCCKUMH KOHCTPYKIUAMU Pa3BUBACT YMCHUC HaXOo4AuTh
3aKOHOMCPHOCTH, 000CHOBBIBATL HMCTUHHOCTD YTBCPKACHUA, UCITIO0JIb30BATH O606HI€HI/IG
u KOHKPETHU3AIHIO, abcTparmpoBanue u aHAJIOTHIO, (HOpMHpYET
KpCaTHuBHOC U KPUTUUYCCKOC MBILIJICHUEC. B X04€ U3yuCHUs anre6p1>1 U Ha4YaJI MaTEMaTU4YCCKOIro
aHaJM3a Ha YPOBHE cpeaHero odirero oOpa3oBaHUsi 0OyYarOIIMECs MOJYYarOT HOBBIM OMBIT
pEeICHUA MPUKIIAJHBIX 3a1a4, CAMOCTOATCIbHOI'O MOCTPOCHUA MAaTEMATUUCCKUX MOI[eJ'Ief/'I
pealbHBIX CHTYyallMd W HMHTEPIPETAlUM TOJYYCHHBIX PEIICHHUI, 3HAKOMATCS C MPUMEpaMH
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIC, HAYKE M B UCKYCCTBE, C BHLIAIOIUMHUCS
MaTeMaTUYECKUMU OTKPHITUSIMH U UX aBTOpaMU. YUeOHbI Kypc anreOpbl U Hayal
MaTEeMaTHYeCKOr0 aHajau3a o0JiajaeT 3HAUYUTENbHBIM BOCHUTATENBHBIM MOTEHIIMAJIOM, KOTOPBIN
peanusyeTcss Kak uepe3 y4eOHbIN MaTepual, CoCOOCTBYIONINI (OPMUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUs, TAK U 4Yepe3 CHenuduKy y4eOHON AedaTeiabHOCTH, Tpedyromeit
CaMOCTOSITENIbHOCTH, aKKYpPaTHOCTH, TMPOJOJDKUTENFHON KOHIIEHTpAllM BHUMAHHS |
OTBETCTBEHHOCTHU

3a IONTyYEHHBIN pe3ynbTarT.

B ocHoBe Meromauku oOydeHHs anrebpe M HavajdaM MaTEeMaTHYeCKOTO aHajau3a JIEKHT
NEeSATENIbHOCTHBIN MPUHIIUT O0yYEHUSI.

B crpykrype mnporpamMMbl 1o anrebpe W HadalaM aHaM3a BBUICTSIOTCS — CIETYIOIINe
coJiep)KaTebHO-MeToANYeckre JMHUU: «Yucna u  BelMUCHEHUA», «DYyHKIUU U TpaQUKm»,
«YpaBHEHUS] W HEpaBEeHCTBa», «Hauama MmaTeMaTHYeCKOro aHaIn3ay,

«MHOXecTBa W JIOTHKa». Bce OCHOBHBIE cOAepX)aTeNbHO-METOANUYECKHE JHHUM U3y4daloTcs Ha
NPOTSDKEHUH JIBYX JIET 00ydeHHsI Ha YPOBHE CpPeHETro 00IIero o0pa3oBaHMs, €CTECTBEHHO IOTOTHSIS
IpyT Apyra U MOCTENEHHO HACHINASCh HOBBIMU



TeMaMu U pazzaenamu. J[aHHbBIN yuyeOHBIN Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIbKY OObEIUHSET B
cebe comepkaHME HECKOJIBKMX  MaTeMaTHYeCKMX JUCHMIUIMH: anreOpa, TpUTOHOMETpus,
MaTeMaTHYECKUI aHaIn3, TEOPHSI MHOXKECTB | apyrue. [1o Mepe Toro kak oOydaronmecs: OBJa/eBalOT
BcE Ooiiee MIMPOKUM MaTEMaTHYECKUM ammaparoM, Yy HHX IOCIEAO0BaTEeIbHO (GOopMHUpYETCS U
COBEPILEHCTBYETCS YMEHHUE CTPOUTh MAaTEMaTHUECKYI0 MOJENb pEalTbHOM CHUTyallud, TNPUMEHATh
3HaHUS, TOJY4YCHHbIE B y4eOHOM Kypce «AunreOpa M Hadala MaTeMaTHYeCKOro aHajiu3ay, IS
peIIeHHs] CaMOCTOSTENIFHO CPOPMYIMPOBAaHHON MaTEeMaTHUECKOH 3a7a4yM, a 3aTeM MHTEPIPETHPOBAThH
IIOJIYYECHHBIN pe3yibTarT.

CopepxarenpbHO-MeTOMYeCKass JUHHUS «Yuciaa W BBIUMCICHMS» 3aBepuiaeT (GpopMUpOBaHUE
HABBIKOB HCIIOJIb30BAaHUSl JIEHCTBUTENIBHBIX YHCEN, KOTOpoe ObUIO HA4aTO Ha YpPOBHE OCHOBHOI'O
obmero obpazoBanus. Ha ypoBHe cpemnero oOrmiero o0Opa3oBaHHs 0CO00€ BHUMAHUE YJIEISACTCS
(GOpMUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIMX B ce0s HCIIOJIb30BaHHE
pa3IMyYHbIX (OpPM 3amucH JIEHCTBUTEIBHOIO YHUCIA, YMEHHE PAIlMOHAJIbHO BBIMNOJIHATH JACUCTBUA C
HUMHU, JeNaTh NMPUKUIKY, OLIEHUBATh pe3ynbTar. OO0ydaromuecs MoJyq4aoT HaBBIKH MPUOIMKEHHBIX
BBIUMCJICHUM, BBIIIOJIHEHUSI JIEHCTBUN C 4YHCIaMH, 3allMCaHHBIMM B CTaHAapTHOU Qopme,
UCIIOJIb30BAaHUSI MATEMATUYECKUX KOHCTAHT, OLEHUBAHUS YHCIOBBIX BHIPAKEHUN.

CopepxarenbHas JTUHUS «YpaBHEHUS u HEPaBEHCTBA» peanuszyercss Ha
MOPOTSKEHUH BCEro OOyuYeHHUs Ha YpPOBHE CpPETHEro OOIIer0 O0pa30BaHUS, MOCKOJIBKY B KaXJIOM
paszesne mporpaMMBI IMPEyCMOTPEHO PEIICHHE COOTBETCTBYIONMUX 3a1a4. O0yJaronuecs OBIaeBaloT
Pa3IUYHBIMU METOJAMH PCIICHUS IICNbIX, PAIMOHATBHBIX, HPPANNOHATBHBIX, [OKA3aTeIIbHbIX,
JOrapu(MUICCKIX W TPUTOHOMETPUYCCKUX YpaBHEHWI, HEPABEHCTB M WX cHcTeM. [lomydeHHbIe yMEHUS
UCTIOJIB3YIOTCS TIPU MCCIIEOBAHNH (DYHKIMIA C TTOMOIIBIO TIPOM3BOIHON, PEIICHHH MPUKIIAJHBIX 33a1a49 U
3aJa4 Ha HaXOXJEHHE HAMOOJIBIIMX M HAMMEHbIIMX 3HaueHW (yHxmmm. JlaHHas comepkaTenbHas
JUHHS BKJIIOYAaeT B cebs Takke (OpMHpOBAHWE YMEHHM BBITIONHATH Pacd€éThl 1O (opMyliaM,
peoOpa3oBaHus IEJIBIX, PAIMOHAIBHBIX, UPPAIMOHATBHBIX W TPUTOHOMETPUYCCKHX BBIPAXKCHUH, a
TaKXKe BBIPAKEHHH, COIEpKAIUX CTENEeHH W Jorapudmel. brarogaps M3yd4eHHIO ainredpandeckoro
Marepuaja TpPOMCXOIUT JalbHEUIee pa3BUTHE AaJTOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
oOydaromuxcsi, (OPMUPYIOTCS HABBIKM JETYKTUBHBIX PACCYXKIEHUH, PaOOTBl ¢ CHMBOJBHBIMH
dopmamu, TpeicTaBICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BUJIE PAaBEHCTB U HEPABEHCTB. AnreOpa
npemiaraeT 3hGeKTHBHbIE UHCTPYMEHTHI Uil PEIIeHHs MPAKTUYECKUX M €CTeCTBEHHO-HAy4YHBIX 3aj/1ad,
HATJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKA HAYKH.

ConepxatenbHO-MeToandecKas THHAS «DYHKIMH U TpapUKN» TECHO MEPETIETaeTCs C PYTUMHU
JUHUSAMH y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 33/1aéT MOCIIE0BATeIbHOCTh M3yYeHHS
MaTepuana. V3yueHue CTENeHHOW, IOKa3aTeNbHOM, JOTapu(PMUYECKOH U TPUTOHOMETPUUYECKHX
GyHKIM, UX CBOMCTB U IpadUKOB, UCIIONIb30BaHNE (DYHKIUH ISl pelIeHus 3a7a49 U3 IPYTUX YUeOHBIX
MPEIMETOB U PeabHOM KU3HU TECHO CBA3aHO KaK ¢ MAaTEMATHYECKUM aHAIM30M, TaK U



C pelleHHeM ypaBHEHHIl U HepaBeHCTB. [lpu »TOM Oonblioe BHUMaHuE YyaenseTcss GOPMUPOBAHUIO
yYMEHHMsI BbIpa)kaTh (opMylaMu 3aBUCUMOCTH MEXKY Pa3IUYHbIMU BEIMYMHAMH, UCCIEIOBAThH
NOJydeHHbIe (YHKIMHU, CTPOUTHh UX rpaduku. Marepuain copepkaTelbHON JIMHUM HallelieH Ha
Pa3sBUTHUC YMGHI/If/'I 1 HAaBBIKOB, ITO3BOJIAIOIIHUX BbIPpAXATh 3aBUCUMOCTU MCXKIAY BCIIMYHMHAMU B

pa3nu4HON QopMe: aHATUTHYECKOH, rpaduueckoit u cnoBecHOU. Ero n3ydenne crocooCcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIILIEHUS, CIOCOOHOCTH K 0000IIEHUI0 U KOHKPETHU3ALIUH,
MCIOJIb30BAaHUIO aHAJIOTUH.

CopepxarenpHast JuHHS «Hayama wmareMaTHdyeckoro aHajiu3a» MO3BOJIAET CYIIECTBEHHO
PAaCIIMPUTL KPYr' KaK MAaTCMATUYCCKUX, TaK W HNPUKIAJHBIX 3ada4d, AOCTYIIHBIX O6y‘-IaIOH_[I/IMCSI, y
KOTOPBIX MOSBJISETCS BO3MOXHOCTh HMCCIENOBATh W CTPOUTH Trpaduku (DYHKIMHA, OMpPEensiTh HX
HaI/I6OJIbH_II/IC 1 HAaMMCHBIIMC 3HAYCHHA, BBIYUCIATH ILIOIIAAU (bnryp u O6’béMBI TCJI, HaXOIUThb
CKOpOCTM M YyCKOpeHus mporeccoB. CopaepikaTelbHasi JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHHUS MAaTEMAaTUYECKUX MOJENIel peabHbIX CUTYyalluid, HAXOXKJIECHUS HAWIYYIIEero pelieHus B
OPUKIAIHBIX, B TOM YHCIE COLHUAIbHO-d)KOHOMUYECKUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMU
MaTeMaTHUYECKOT0 aHallh3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOro, (HOPMaIbHO-IOTUYECKOTO H
Kp€aTHuBHOT'O MBILIJICHUA, (bOpMI/IpOBaHI/IIO yMeHI/Iﬁ Pacrio3HaBaTh NPOABJIICHUA 3aKOHOB MaTCMaTUKU B
HayKe, TeXHHKE M HcKyccTBe. OOydaronyecs y3HAIOT O BBIJAIOIIUXCS PE3yNIbTaTax, MOJYyYCHHBIX B
X0€ pa3sBUTUA MATEMATUKH KaK HAYKH, U UX aBTOpax.

CopepxarenpHO-MeTONMYeCKass JUHUS «MHOXeCTBa M JIOTHUKa» B OCHOBHOM IIOCBAIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeOopeTUKO-MHOKECTBEHHbIE IPEICTABICHUS TPOHU3BIBAIOT BECh KypC
HIKOJILHOM MaTeMaTUKU U MpeiaraloT Haubosee YyHUBEpCaIbHbIN S3bIK, 00bEIUHSIONINN BCE pa3/Ieibl
MaTEeMaTHUKH U €€ HpI/IJIO)KeHI/If/'I, OHU CBA3BIBAIOT PA3HBIC MATCMATHYCCKUC AWCHHUILUIMHBI B CIWHOC
nenoe. [loaToMy BaKHO aTh BO3MOYKHOCTH OOydaromeMycsi TOHUMATh TEOPETHKO-MHOKECTBEHHBIN
SA3BIK COBpeMeHHOﬁ MAaTCMAaTHUKH U UCITIO0JIB30BATD €T0 JIA BBIPAKCHHA CBOUX MEICJIEN.

B yuebHOM Kkypce «Anrebpa M Hayala MaTeMaTHYECKOTO aHaIu3a» IPHUCYTCTBYIOT TaKkKe
OCHOBBI MaTE€MAaTUYECKOTO MOJICTUPOBAHUS, KOTOPBIE MPU3BaHbl CPOPMHUPOBATH HABBIKM TMOCTPOCHUS
MoJieliel pearbHBIX CUTYyalluid, HCCIEAOBaHUS OSTUX MOJEJe ¢ MOMOIIbIO ammapaTa ainredpsl u
MaTeMaTHUYECKOTO aHaIn3a ¥ WHTEPIPETAIH MOMyYEeHHBIX Pe3ylbTaToB. Takue 3aJaHus BILUIETEHBI B
KaXIbId W3 pa3leroB MpOrpaMMbl, IOCKOJBKY BECh MaTepHal Y4eOHOro Kypca MIMPOKO
HCIOJIB3YCTCA JI1 PCIICHHA HNPUKIIAAHBIX 3adad. HpI/I PEIICHHUHU PCAJIBbHBIX ITPAKTUYCCKUX 3aJa4
oOyyaromuecsi  pa3BHBAIOT  HAONOJATEIbHOCTh,  YMEHHE  HAXOAWUTh  3aKOHOMEPHOCTH,
abcTparupoBaThbcs, HCIOJIB30BaTh AHAIOTHIO, 0000mIaTh W  KOHKPETU3HPOBATh MPOOIIEMYy.
JestenbHOCTh MO (hOPMHUPOBAHUIO HABBIKOB PELICHHS MPUKIAIHBIX 3a7ad OPraHU3yeTCs B MpoIlecce
M3YYEHHUS BCEX TeM yueOHOro Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTrO aHaIIu3ay.

OO1ee yuCIO YacoB, PEKOMEHIOBAaHHBIX ISl M3Y4EeHUS ydeOHOro Kypca «AnreOpa M Hauana
MaTeMaTHYeCKoro aHaiau3a», — 170 gacoB: B 10 kimacce — 68 yacoB (2 uvaca B Hemento), B 11 kimacce
—102 gaca (3 gaca B HeJeIO).



COJEPKAHUE OBYUYEHUA

10 KJIACC
Yucsa v BBIYHCICHUS

Panmonanehbie ywcna. OOBIKHOBEHHBIE W JCCATUYHBIC JPOOH, MPOILEHTHI, OCCKOHEUHBIC
nepuoanueckue Apodu. ApudmMerndeckue onepanuy ¢ palloHaIbHBIMU YMCIAMU, TPeoOpazoBaHuUs
YHUCIIOBBIX BhIpakeHWid. [IpruMeHeHne apoOel W TPOIEHTOB JUIsl PEIICHUs MPHKIATHBIX 3a7ad U3
Pa3IMYHBIX OTpACIEN 3HAHUW U PEaIbHOW JKU3HU.

JleiicTBuTeNnbHBICE 4YHUCHIA. PanuoHaNbHBIE ¥ HppalMOHANBHBIE 4HcTa. ApudMerndecKue
omepanuu ¢ JCHCTBUTENbHBIMH 4HclaMu. [lpuGnmk€éHHbIE BBIUMCICHUS, MpaBHJIa OKPYTJIEHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenbiM mokazateneMm. CranmapTHas (opMa 3amucH  JEHCTBUTENBHOTO 4YHCHA.
Hcnonp3oBanue  moaxoxasimed  ¢GopMbl  3alucH  JCUCTBUTENBHBIX  YHCEN  JUIsl pelIeHUus
MPaKTUYECKHX 3aJ1a4 U NPECTABICHUS JaHHBIX.

ApudmeTrnueckuii KOpeHb HaTypalibHOH cTemeHu. JleiicTBus ¢ apudMeTHYeCKUMH KOPHSAMU
HaTypaJbHOM CTEIEHHU.

CuHyc, KOCMHYC M TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHUCJIOBOT'O apryMEHTA.

YpaBHeHus 1 HepaBeHCTBA

ToxnaecTBa 1 TOKIECTBEHHbBIE IPEOOPA30BAHMUS.

[TpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHHUIA. OcHoBHbIE
TPUTOHOMETpHYECKHUE (DOPMYIIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHHe HepaBeHCTBA. METOa HWHTEpPBAJIOB.

Pemenue nenbix u ApoOHO-pAIMOHATIFHBIX YPAaBHEHHM U HepaBeHCTB. Pemenue

HppalMOHATIbHBIX YpaBHEHUI U HEPaBEHCTB.

Pemenue TpuroHoMETpUYECKUX ypaBHEHHN.

[IpuMeHeHMe ypaBHEHUI U HEPABEHCTB K PEIIEHUI0 MaTeMaTHUECKUX 3a/1a4 U 33]1a4 U3 Pa3ITUUHbIX
oOractell HayKu U peaJIbHOM JKU3HH.

DYyHKUUH U TPAPUKH

@ynkius, cnocoOwl 3aanus ¢yHkuuu. ['paduk GyHkiuu. B3anMHo oOpaTHBIE QYHKIHMH.

OO6nacte  ompeneneHus U MHOXXECTBO 3HA4YECHUH ¢bynkunu. Hymm GbyHKIUH.
[TpomexyTKH 3HAKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE (DYHKIUH.

CrenenHass (QyHKIUS C HaTypaJbHBIM W LIEJbIM IoKa3aTeneMm. EE€ cBoiicTBa u rpaduk.
CaolicTBa U rpauK KOpHSI N-0i CTENEHHU.

Tpuronomerpuueckas OKpy>KHOCTb, OIPEAETICHUE TPUTOHOMETPUYECKUX (PYHKIUI YHCIOBOTO
apryMeHTa.

Hauana MmaTeMaTH4YeCKOIr0 aHAJIN3A
IlocnegoBaTenbHOCTH, CIOCOOBI 3aJaHMs ITOCJIENOBATEIFHOCTEH. MOHOTOHHEIC
MOCJIEIOBATEHLHOCTH.



Apudmernueckas U reomeTpuueckasi nporpeccuu. beckoHeuHo yObIBaroIias reoMeTrpuueckas
nporpeccusi. Cymma OeckoHeuHO YOBIBaromiei reomerpudeckoil mporpeccun. Popmyia CIOKHBIX
Mpo1eHTOB. Mcnonb30BaHne MPOrpecCuu i pEIICHUs pealbHbIX 3aja4 MPUKIIATHOTO XapaKkTepa.

MHoxkecTBa U JIOTHKA

MHuoxecTBO, omepauuu HajJ MHOXecTBamH. Jluarpammbl Oinepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOTO armnapara Jjisl ONUMCaHUsl pealbHbIX MIPOLIECCOB U SIBJIICHUM, IIPU PELICHUU
3aJa4 U3 IPYrux y4yeOHbIX MPEAMETOB.

OnpeﬂeneHHe, T€OpEMa, CICACTBUC, 1OKA3aTCIbLCTBO.

11 KJIACC

Yucia u BBIYMCICHUS
Hatypanbnsle u nensie uncina. [Ipuznaku nenumoctu nenbix uncen. CTeneHs ¢
panMoHaIbHBIM MOKa3zaresneM. CBOWCTBA CTENEHH.

Jlorapudm uncna. /lecaTndabie U HATYpaIbHBIE JOTAPU(PMBIL.

YpaBHeHMs M HEPABEHCTBA

[IpeoOpa3oBanue BIpaKEHU, COACPIKAIINX JTOTAPUPMBI.

IIpeoGpazoBanue BBIpa)KEHUM, coJep KaluX CTETIEHU C  PalMOHAIBbHBIM
II0KA3aTeJIEM.

IIpumepsl TpUroHoMeTpudeckux HepaBeHCTB. [lokazarenpHble

YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHeHHs U HEPABEHCTBA.

CucreMpl JTMHEWHBIX ypaBHEHUI. PemieHue npuKIagHbBIX 334ad C IOMOIIBIO CHCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHHE ypaBHEHUH, CUCTEM M HEPABEHCTB K PEILICHMI0 MAaTEMaTUYECKUX 3aJad U 3a7ad
U3 pa3IMuYHbIX o0JacTel HayKU U pealbHOM KU3HU.

DYyHKUUH U TPAPUKH
Oynkius. [epuonuueckne Gynkiuu. IIpomexyTkn MOHOTOHHOCTH (QYHKUIUH. MakcUMyMbl U
MUHUMYMbI QyHKIMH. Hanbosblee 1 HanMeHbllee 3HayeHne (PyHKIUN Ha TPOMEKYTKE.
Tpuronomerpuyeckue QyHKIUHU, UX CBOMCTBA U rpaUKH.
[lokazarenbHast u jorapudmuueckas (QyHKIMHM, UX cBoiicTBa U rpaduku. Mcrnonbp3zoBaHue
rpadukoB GYHKIIUN 17151 pEIICHUs] YPaBHEHUN U THHEHHBIX CUCTEM.
Hcnonb3oBanue rpagukoB GyHKIMHA Ui UCCIIEA0BaHMS MPOLIECCOB U 3aBUCHUMOCTEN, KOTOpbIE
BO3HUKAIOT MPH PELICHUHU 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U peaabHON KU3HU.

Havajia MaTeMaTH4€CKOI0 aHAJIN32
HenpepsiBable (yHKIME. MeTon HMHTEpBajOB A pelieHus HepaBeHCTB. lIpousBoaHas
¢bynkuuu. ['eomerprueckuii u Gpu3nyeckuii CMBICI IPOU3BOTHOM.



[IpousBogHbIe dMeMeHTapHBIX (GYHKIMH. DOPMYIIbI HaXOXKICHUS MPOU3BOTHON CYMMBEI,
NPOM3BEACHUS M YACTHOTO (DYHKIIUH.

IIpumeHeHnre  NpPOM3BOAHOM K MCCIEAOBAHUIO ¢GyHKIMIE  Ha  MOHOTOHHOCTB u
sKcTpeMyMbl. HaxosxaeHne HanbombIero 1 HAMMEHBILETO 3HaUeHUs! (YHKIIMU Ha OTPE3KeE.

[IpumeHeHne MpoU3BOIHOM /17151 HAXO0XKIEHU S HAWITY4UILEro PEIIEHUs B IPUKJIaHbIX 3a1a4ax, sl
OTIpeIeNIeHUs] CKOPOCTH IpoIecca, 3a1aHHOr0 (hOpMYIIO WU rpaduxom.

[TepBooOpasnas. Tabnuiia mepBooOpPa3HBIX.
WuTerpan, ero reoMeTpudeckuii 1 GU3NYECKU CMBICI. Bpruucienne wHTErpaa mo Gopmyiie
Herorona—Jleiiouuma.

MNPEJIMETHBIE PE3YJIbTATHI
K xonuy o0y4yenus B 10 kacce 00ydaroniuiics OIYIUT CIEAYIOMINE IPEIMETHBIC Pe3yIbTaThl:

Yucia v BbIYMCJIEHUS

OHepI/IpOBaTI) IIOHATUSIMU . paI_II/IOHaJII)HOC nu I[CflCTBPITGJIBHOG quciio, O6I>IKHOB€HHa$I 158
JeCATUYHAs APOOb, TPOLIEHTHI;

BBITIOJIHATH apU(PMETHICCKHE OTIEPALIMH C PAIlMOHAIBHBIMH U JICHCTBUTEILHBIMU YUCIIAMU;

BBITTOJIHATH NPUOIMKEHHBIC BEIYUCIICHHSI, NCIIOIB3Ys MPaBUIIa OKPYIJICHUS, AeTaTh IPUKUAIKY U
OLICHKY pe3yJIbTaTa BEIYMCIICHHI;

OTIEpUPOBATh TOHATHAMU: CTENCHb C IIEJBIM IIOKa3aTeleM, CTaHaapTHas ¢opMa 3amucu
NEHCTBUTENBHOTO YKCia, KOPEHb HATYPaJbHOM CTENEHU, HCIOIb30BaTh MOAXOASILYI0 GOopMy 3amuCH
I[CﬁCTBI/ITGJILHLIX HUCCJI OJIA pemeHI/m HpaKTI/IquKI/IX 3a1a4 U HpeIlCT ABJICHUA JAHHBIX,

OHepI/IpOBaTI) IIOHATUAMMN . CI/IHyC, KOCI/IHyC U TaAHTCHC HpOI/IBBOJII)HOFO erIa, HCIIOJIB30BATh
3aIKCh MMPOU3BOILHOTO YTIIa Yepe3 0OOpaTHBIC TPUTOHOMETPUICCKHE (PYHKITHH.

YpaBHeHus 1 HEPABEHCTBA:

ONIEpUPOBATh TOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJI0€, PALMOHAIBHOE,
VPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YPABHEHHUE;

BBIIIOJIHATH npeoOpa3oBaHuUs TPUTOHOMETPUYECKUX BBIPAKECHUI u peuarhb
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITIOJHATH MIPE00Pa30BaHUs 1I€JIbIX, PAllMOHATIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUHN U peliaTh
OCHOBHBI€ THIIBI LENBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB;

IIPUMEHATh YPaBHEHHs WM HEPABEHCTBA JUIsl PELICHUs MaTeMaTH4eCKUX 3aJad M 3a1ad M3
pa3IUYHbBIX 00JaCTel HayKH U peasibHOM JKU3HH;

MO/JICJINPOBATh pealibHble CUTYallMM Ha SI3bIKE alureOpbl, COCTABIATh BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA IO YCJIOBHIO 3aJa4dd, MCCIEAOBAaTh IOCTPOCHHBIE MOJCIN C HCIOJIB30BAHUEM
amrmapara anreopsbl.



DyHKIUH ¥ TPAaQUKU:

ONEpPUPOBATh TMOHATUSAMU: (QYHKIHS, CHOCOObI 3amaHusi (QYHKUHUH, OOJIACTH ONpPENCICHUS U
MHOKECTBO 3HAUCHUH (QyHKIMH, TpaduK PyHKIIMH, B3AUMHO 0OpaTHbIE (DYHKITUH;

OTIEPUPOBATH TOHITHSIMH: YETHOCTh U HEYETHOCTh (YHKIUHU, HYIH (DYHKIHH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA;

WCTOJIb30BaTh rpaduku GYHKUIUH U1 pelIeHUs] ypaBHEHUI,

CTPOUTH U YUTATh I'padUKU JIUHEHHON QYHKINH, KBaAPAaTUIHOW (yHKINH, CTETIEHHOH QyHKINN
C LIEJIBIM TI0Ka3aTeJIeM;

UCTOJIB30BaTh rpaduKu GYHKIUN U UCCIEIOBAHUS MIPOIECCOB U 3aBUCUMOCTEN NMPH PELICHUU
3a7a4 U3 JpYruxX y4eOHBIX NPEIMETOB W peallbHOI XHM3HHU, BBIpaKaTh (OpPMYyJaMH 3aBHCHMOCTH
ME/1y BETMIMHAMH.

Hauana MaTemMaTH4ecKOro aHAIN3a:

OIIEepPUPOBATH MOHATHUSIMHU: MOCJIEeI0BATEIbHOCTb, apupmMeTHIecKas u
reOMETpUYECKasi MPOrPECCUH;

OTIEpUPOBATH MOHATUAMU: OECKOHEUHO YOBIBAIOIIasi TeOMETpUYecKasi MPOTPECCHs], CyMMa
0ecKOHEYHO YOBIBAIOIIECH reOMETPUIECKON TPOrPECcCUi;

3aJ1aBaTh [10CJIE0BATEILHOCTH PA3IMYHBIMU ClIOCO0aMU;

UCIOJIb30BATh CBOWCTBAa  MOCJEIOBATEIbHOCTEN U TpPOrpeccHuil s pelieHus
peanbHBIX 33/1a4 MPUKIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA:
OHepI/IpOBaTI) IIOHATHUAMU. MHOXECTBO, onepam/m Haa MHOXECTBaMU, UCIIOJIL30BaTh
TeOpeTI/IKO-MHO)KeCTBeHHHﬁ armapaT IJIA OIMUCAaHUA peaJII)HI)IX

MPOLIECCOB U SBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEAMETOB; ONEPUPOBATH
MOHATUSIMU: ONIPENETIEHUE, TEOPEMA, CIEIACTBHUE, NOKA3ATEIbCTBO.

K xoniy o6yuenus B 11 ki1acce oOyqaronuiicst MOJy4UuT CIASAYIOMINUE TPEAMETHBIEC PE3YIbTAThI:

Yuciaa v BbIYMCTIEHUS

ONEPUPOBATh MNOHATHUAMU: HATYPAJIBHOE, LEJI0E€ YHUCIO, MCIIOIb30BaTh NPU3HAKU JACIUMOCTH
LEJIbIX YHCEII, PA3JIOKEHHE YHCIIAa HAa TPOCThIE MHOKHUTENH IS PEIICHUS 3a/1a4;

OHepI/IpOBaTI) IIOHATHUEM:. CTCIICHDb C paIII/IOHaJ'[I)HI)IM IIOKa3aTCIIEM,

ONEepUPOBATh NOHATUAMU: JorapudM yucia, 1eCATUYHbIE U HATYpaJIbHbIE JOrapU(PMBL.

YpaBHeHus 1 HepaBeHCTBA:

NPUMEHATh CBOICTBA CTENEHU sl NMPeoOpa3oBaHMs BHIPAKEHUH, ONEpUPOBATh MOHATUSAMU:
MIOKAa3aTeIbHOE YPaBHEHUE U HEPABEHCTBO, pEIIaThb OCHOBHBIE THUIIBI NTOKA3aTEIbHBIX YPAaBHEHHUH W
HEPABEHCTB;

BBINOJIHATE NPE0Opa30BaHUs BBIPAKEHHM, COAEPIKAIINX JOTapr(pMbl, OTIEPUPOBATH TOHATHIMMU:
Jorapu(pMHUECKOe ypaBHEHHE M HEPAaBEHCTBO, pPelIaTb OCHOBHBIE THUIIBI



JOrapu(pMHUUECKUX YPABHEHUI U HEPABEHCTB;

HaxOJUTb PELICHUs IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONIEpUPOBATh IIOHATUSMU: CHCTEMA JIMHEWHBIX YPaBHEHHW M €€ pEIICHHE, MCIIO0Ib30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUUIS PEILICHUS IPAKTUYECKUX 3a/a4;

HaxOJUTh PELICHUs IMPOCTEHIIMX CUCTEM M COBOKYIHOCTEH palUOHAIbHBIX YPABHCHUH H
HEPaBEHCTB;

MOJICJINPOBATh peaJIbHble CUTYallMM Ha SI3bIKE aureOpbl, COCTABIATH BBIPAKEHMSI, YPAaBHEHMS,
HEPABEHCTBA M CUCTEMBI 10 YCIOBHUIO 3a1a4H, UCCIEA0BATh IIOCTPOCHHBIE MOJENIHN C UCIIOIb30BaHUEM
ammapara anreOpsbl.

DyHKIUH ¥ rPaQUKU:

OIIEpPUPOBATh MOHATUAMU: NepHoAMYEecKas (PYHKIMs, MPOMEXKYTKH MOHOTOHHOCTU (DYHKIUH,
TOYKH HKCTpeMyMa (YHKIMM, HauOoibllee W HauMEHbIIee 3HA4YeHUS (YHKIUHA HA TPOMEXKYTKE,
UCTIOJIB30BaTh MX JIJISl KCCIIEAOBAHUS (DYHKITUH, 3a]JAHHOHN TpauKoM;

OIIEPUPOBATH TOHSATHSIMH: rpaduKu MOKa3aTeIbHOM, JorapuPMHUUECKOr |
TPUTOHOMETPUUYECKUX (DYHKLIMH, N300pa’kaTh MX HAa KOOPAMHATHOM IUIOCKOCTH M HMCIIOJIb30BaTh JUIS
pelleHNs ypaBHEHUH U HEPABEHCTB,;

n300pakaTh ~Ha  KOOPAMHATHOM  IUIOCKOCTM  TpaUKM  JMHEHHBIX  ypaBHEHUH U
UCIIOJIb30BaTh UX /IS pEILICHHs CUCTEMbI IMHEWHBIX YpaBHEHUI;

WCTIOJIB30BaTh TpapuKi (PYHKIUH ISl MCCIEJOBaHUS MPOIECCOB U 3aBUCUMOCTEH M3 APYrHX
y4€OHBIX AUCLUIUINH.

Hayana maTemaTH4yecKkoro anajamsa:

ONEpPUPOBATH TOHATUAMHU: HENpepbIBHAS (DYHKIMSA, Tpou3BOMHAs (YHKIMH, HCIOIH30BaTh
FeOMETPUUECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM /7S peLIeHMs 3a/1a4;

HaXO/JWUTh MPOM3BOJHBIC AIIEMEHTAPHBIX (DYHKIMI, BBIUUCIATH IPOU3BOJHBIE CYMMBI,
MPOU3BENIEHUS, YACTHOTO (PYHKIINIA;

UCMOJb30BaTh  MPOU3BOJHYIO  JAJs  HUCCIeloBaHMs  (YHKIMM HAa  MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHSATH PE3YyIbTAThl UCCIEA0BAHM K TIOCTPOEHUIO IPa(UKOB;

HCIIOJIb30BaTh IIPOU3BOHYIO JUTS HAaXOXKJICHHUS HaWIy4Ilero pelieHus B
IIPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a7a4ax;

ONEpPUPOBATh MOHATUSAMM: IE€pPBOOOpa3HAas M HUHTErpaj, IMOHMMAaTh TE€OMETPUYECKHH U
(buznyecKkuil CMbICI UHTETpaa;

HaXO/JUTh MEepBOOOpa3HbIE HIEMEHTAPHbIX (YHKLUUH, BBIUUCIATH HHTErpail Mo (Gopmyie
Hrrorona—Jleiiouunia;

pelmars NpUKIAJHBIE 3aJaud, B TOM YHCIE COLHaIbHO-3KOHOMHYECKOTO M (PU3UYECKOIO
XapakTepa, CpeACTBAMHU MaTEMaTUYECKOTIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanue pasgena Konnuectso OcHoBHOE cofiepxKaHue OcCHOBHBIE BUBI JESITENBHOCTH
(Temsl) Kypca JacoB oOyJaromuxcs
MHOX€eCTBa pallMOHAIbHBIX 1 14 MHOX%eCTBO, onepanun Hcnoab3oBaTh TEOPETUKO-
IEHCTBUTEIIbHBIX YHCET. HaJ MHOXkecTBaMu. JluarpamMmmsl Diinepa— MHO>KECTBEHHBIH anmnapar JUis
PanuonanbHble ypaBHEHUSA U Konmp.p.-2 | Beppa, OIMCAHMUA X0J1a pELIEHUs

HEepaBeHCTBA

Paumonaneshbie uncna. OOBIKHOBEHHBIE U
NECSITAYHBIC TPOOH, TPOIIEHTHI, 0ECKOHCUHBIC
MEePUONYECKHIE TPOOH.

ApudmeTrnueckue oOmnepanuu C
paluroHaIbHBIMU YHUCJIAMH,
npeoOpa3oBaHMs YUCITOBBIX

BbIpakeHuil. [Ipumenenue nqpodeit u
MPOLEHTOB JJIsl pENIEHUS TPUKIIAIHBIX 3a/1a4
U3 pa3In4HbIX OTPACIIed 3HAaHUN U PEAIbHOU
KU3HHU.

JeWcTBuTenbHble yncia. PalimonanbHbie U
HWppalMOHAIIbHBIC YHCIA.

ApudmeTndeckue onepamuu ¢
JNEHCTBUTENbHBIMU YUCIIAMH.
[TpubnmxEHHBIC BEIYUCIICHHUS, TIPaBUIIA
OKpYTJICHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa
BBIUMCIICHH.

MaTEMAaTHYECKHUX 3a1a4, a TAKIKE

peaNbHBIX MPOIICCCOB H SBJICHUM, TIPH
pEIIeHnH 3a7a4 U3 IPYTUX y4eOHbIX
MIPEAMETOB.

OnepupoBaTh NOHATHIMU: PAITHOHAIBHOE
YHCJIO, IENCTBUTEIBHOE YHCIIO, OOLIKHOBEHHAS
IpoOb, NecATUYHAS APOOb, TPOIEHTHI.
Boinoanars apudpmMeTuiecKue oneparuu ¢
parMoOHATBHBIMUA U JIEHCTBUTEIbHBIMU
qrclaMu; TPUOIMKEHHBIE BEIYHUCIICHHS,
MCIIONB3Ys TpaBuia okpyrieHus. Jlenars
NPUKUAKY U OLIEHKY pe3yibTaTa
BBIYHCIICHHUH.

OnepupoBaTh NOHATHAMM:

TOXIECTBO, yPaBHEHHE, HEPABEHCTBO;




ToxaecTBa U TOXACCTBCHHBIC
npeoOpazoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HEpaBeHCTBA. METO1 HHTEPBAJIOB.
Pemenwue nensix u [poOHO- palliOHATBLHBIX
YPaBHEHUU U HEPABEHCTB

L[E€JI0€ ¥ pPaLllMOHAJIbHOE YPAaBHEHMUE,
HEPABEHCTBO.

BoinoaHATL mpeodpa3oBaHus LENIbIX U
panrOHaJIbHBIX BBIpa)KeHI/If/'I.

PemiaTb OCHOBHBIE THIIBI LIEIIBIX
MPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.
IIpuMeHATH palliOHATIbHBIE

YpaBHEHUS U HEPABEHCTBA

JUISl pEeLLIEHUs MATEMAaTUYECKUX 3a1a4 U
3a/1a4 U3 pa3InyHbIX 001acTe HAYKU U
peanbHON KU3HU

@ynkuuu U rpagpuku. CTeneHs ¢
LeJIBIM [TOKa3aTeseM

Konmp.p.-1

OyHKIMA, CcrnocoObl 3agaHusi  (QYHKIHH.
Bzaumno oOparable ¢ynkuun. ['padux
GbyHKIMU.

O6mactp ompeneNeHuss W MHOXKECTBO

3HaueHud ¢yHkumu. Hymum  ¢yHkuum.
[IpomexKyTKH 3HaKOIOCTOSIHCTBA.

Yérnble u Heu€THbIE QyHKIMU. CTeneHs ¢
1enbIM nokasaresneM. CrangaptHas Gopma
3aIUCH JIEHCTBUTENBHOTO YHCTIA.
Hcnonb3oBanue noaxoasuieit popmel 3anucu
JeHCTBUTEILHBIX YMCET

IUIs pellIeHUsI TPaKTHYECKUX 3a/1a4 U
MPEJCTAaBICHNS JaHHBIX.

OnepupoBaTh NOHATUIAMM: YHKITHS,
crocoObl 3aJjaHus (PYHKIMH, B3aUMHO
oOpaTHble GYHKINH, 00JIaCTh ONPEICICHUS U
MHOYECTBO 3HaUCHUH (QYHKIHH, TpapuK
(GyHKIMM; YETHOCTh U HEUETHOCTh (DYHKIUH,
HYIM QYHKIUH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA.

BeinoaHsaTs npeodpazoBaHus

CTENEHE! C IeJIbIM MTOKa3aTeleM.
Hcnonb30Bath cTaHAAPTHYIO GOPMY 3alHCH
JeMCTBUTENIBHOTO YHCIA.

®opmyIMpoOBaTH

U MULTIOCTPUPOBATH rpaguyecku




Crenennast GyHKIUS C HATYPAIbHBIM U CBOICTBA CTETIEHHON (PYHKIIHH.

LeNbIM IToKa3aresieM. E€ cBolicTBa u rpaduk BoipaxaTthb (popMyJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYHMHAMU.

HUcnoab3oBaTh nuudppoBbIe pecypesbl 11
mocTpoeHus rpadukoB PyHKIIUU U

M3yYEHUS UX CBOWCTB

ApudmeTrnaeckuii KOpeHb 18 ApudmeTnueckuii KOpeHb HaTypaJIbHOM ®opMyJIMPOBaTh, 3aNINCHIBATH B

n—oiu crenenu. MppannonansHeie creneHu. [leicTeus CHMBOJIMYECKOH (popme

YpaBHEHUS U HEPABEHCTBA Konmp.p.-1 | ¢ apupMETHYECKUMH KOPHSIMH N—O¥ CTETICHHU. ¥ MULTIOCTPHPOBATH IPUMEPaMHU
Pemienne uppanoHaabHbIX ypaBHCHHH H CBOMCTBA KOPHS N-0i CTENEHHU.
HEPaBCHCTB. BoinmoanaTs npeodpazoBaHus
CaoiicTBa 1 rpaduK KOpHS N-0# CTEIeHU MPPALMOHATLHBIX BHIPAKEHUH.

PemiaTe OCHOBHBIE TUIIBI
UppalMOHAJIbHBIX YPAaBHEHUH U
HEPaBEHCTB.

I[IpuMeHATH A5 pelieHus Ppa3InyHbIX
3a/1a4 UppanroHabHbIC YPaBHEHUS H
HEpPaBEHCTBA.

CrponTtb, YuTaTh rpadUK KOpHS N-0if
CTEIEHU.

Hcnoab30BaTh HH(POBHIE pecypehl TS
noctpoeHus rpadukoB GyHKIMHA U
U3y4EHHsI X CBOMCTB




DopMyIIbl TPUTOHOMETPHH. 22 CuHyC, KOCUHYC U TAHT€HC YU CIIOBOT'O OnepupoBaTh NOHATHSIMHU: CUHYC, KOCUHYC
Tpuronomerpryeckue aprymeHnTa. ApKCHUHYC, apKKOCHHYC Y TAHI'€HC IIPOU3BOJIBHOIO yIJIa.
YpaBHEHHUS Konmp.p.-1 | ¥ apKTaHI'€HC YMCIOBOTO apryMEeHTA. Hcnoab30BaTh 3al1MCh IIPOU3BOIBHOIO YIila
Tpuronomerpuyeckas OKpyKHOCTBb, yepe3 00paTHbIe TPUTOHOMETPHUUECKUE
OIpeIeTICHNE TPUTOHOMETPUYECKUX QYHKIUH | (QyHKIUU.
YHUCJIOBOI'O apryMEHTA. BbInoyHATHL Ipeodpa3oBaHus
OCHOBHBIE TPUTOHOMETPUYECKUE TPUTOHOMETPUYECKHUX BBIPAKCHUM.
¢bopmyisl. [IpeobpazoBanue PemiaTtb OCHOBHBIE THUIIBI
TPUTOHOMETPUUYECKUX BBIPAXKCHUM. TPUTOHOMETPUUECKUX ypaBHEHUI
Pemenne TpuroHoMeTpuuecKux
YpaBHEHUU
[TocnenoBarenbHOCTH U 5 ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS OnepupoBarb NOHATHSIMH:

MpPOrpeccuu

MOCIIe0BaTENbHOCTEH. MOHOTOHHBIE
MOCIIEA0BATEIbHOCTH. ApudMeTniecKas u
reoMeTpuyecKast mporpeccuu. beckoHeyHo
yOBIBaIOIasi FreOMETPUYECKasi IIPOrPECCHsL.
CymMma 6eckoHe4HO yObIBatoIIen
r€OMETPUYECKON ITPOTrPECCHUH.

dopmyiia CII0KHBIX TPOLIEHTOB.
Hcnonp3oBaHue Nporpeccuu is
peleHus peaabHbIX 3a1a4

MIPUKIIAHOTO XapakTepa

[I0CJIEI0BATENbHOCTD,
apudmerrnyeckas U reoMeTpuiecKas
nporpeccuu; 0eCKOHEYHO YObIBAIOIIAS
reoMeTpUYecKasl Iporpeccusi, cymma
OECKOHEYHO yOBIBAIOIICH
reOMETPUUYECKON NMPOTrPECCUHN.
3agaBaTh 10C/I€10BaTENbHOCTH
Pa3IUYHBIMH CIIOCOOaMHU.
IIpuMeHATH (pOPMYITy CII0KHBIX
NPOLIEHTOB /ISl pellleHusI 3a/1a4 U3
peaIbHOM MPAKTUKH

(c MCIIOJIB30BAHUEM KAJIBKYJIATOPA).
Hcnoab3oBarh cBOMCTBA
MOCJIe0BATENbHOCTEN 1 IPOTpECCHit




JUISL pEIICHUS PealIbHBIX 33]1a4 MPUKIIATHOTO
Xapakrepa

[ToBTOpenue, 0600IIeHHE, 3 OcHoBHbIE TOHATHUSA Kypca anreOpsl u IIpuMeHSITH OCHOBHBIE MOHATHS Kypca
CUCTEMAaTU3aLMsI 3HAHUH Hayajl MaTemaruueckoro asammsza 10 anreOpbl U Ha4YaJl MaTeMaTHYECKOTO aHAIHN3a
Konmp.p.-1 | Kmacca, 00001eHNe JUTSI pelIeHuUs 3a/1a4
U CUCTEMaTU3alus 3HaHUU 13 peasIbHOM JKU3HU U APYTUX HIKOIBHBIX
JTUCIUTLIAH
OBILEE KOJIMYECTBO 69

UYACOBIIO ITPOI'PAMME




11 KJIACC

HaumenoBanue paszaena KomunuecTtBo OcHOBHOE coJiep:KaHue OcHoOBHBIE BUIBI JEATSILHOCTH 00YJaIOIIIXCS
(Temsbl) Kypca 4acoB
CrermneHs ¢ paloHaIbHBIM 12 CreneHs ¢ palMOHaJIbHBIM ®opMyJINPOBaTh, 3aIUCHIBATDH B
[IOKA3aTeJIEM. Konmp.p.-2 | 1oxa3zarenem. CBONCTBA CTEICHH. CHMBOJIMYECKOH (popme
[Toxa3zaTenbHast QyHKITHSL. ITpeoOpa3zoBaHue BbIpaXKEHUM, COIEPIKALINX 1 WJUTIOCTPUPOBATh IPUMEPAMM
[loka3aTenbHbIE ypaBHEHUS U paloHaIbHbIE CTETICHH. CBOIICTBA CTEIIECHHU.
HEPaBEHCTBA [TokazarenbHbIC ypaBHEHUS U IIpumeHSATH CBOMiCTBA CTENIEHU IS
HEPABEHCTBA. peoOpa3oBaHus BbIPAKEHUH.
[ToxazarenbHast GyHKIMS, €€ CBOWCTBA U ®opmyJIHMpOBaTH
rpadux 1 WJUIIOCTPUPOBATH rpaduyecku
CBOICTBA OKA3aTeIbHON ()YHKIINH.
Pemiatb OCHOBHBIE TUIIBI
II0KA3aTEJIbHBIX YPABHEHUHN U
HEPaBEHCTB.
Hcnoab3oBars uudppoBbIe pecypesl s
NOCTpOoeHUs rpauKOB PYHKIUHI U U3yUSHHS UX
CBOMCTB
Jlorapudmuueckast GyHKIIHS. 12 Jlorapudm uucna. Jlecstuansie u DopMyIHPOBATH, 3ANIUCHIBATH B

Jlorapudmuueckue ypaBHeHUs U
HEpaBeHCTBA

HaTypajbHbIE JOrapuPMBbl.
[TpeoOpa3oBaHue BeIpaXKeHHIH,
coJieprKalIiX Jorapru@mel.
Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA.

CHUMBOJIHYECKOH opme

U MJLJIIOCTPUPOBATH IPUMepPaMu
CBOMCTBA JiorapugmMa.

BbInoaHATH IpeoOpa3zoBaHus
BBIPAXEHU, COEPKAIINX JIOTaApUPMBI.
®opmyJIMpoOBaTh




Jlorapugmuueckas GyHKIus, €€ CBOMCTBA U
rpaduk

1 WJUTIOCTPUPOBATH rpaduyiecku

cBOMCTBA JToraprupmMudeckoit QyHKIINN.

Pemiatb OCHOBHBIE THIIBI

JorapupMHUYECKUX YPaBHEHHUH U

HEPaBEHCTB.

Hcnoab3oBath nngpoBbie pecypesbl 1Jis
noCTpoeHUs rpapukoB PyHKUUN U U3yUEHUS

HX CBOWCTB.

3HAKOMUTBCS C UCTOPHUE Pa3BUTHSI MATEMATUKHU

Tpuronomerpuueckue GyHKIUU U
uX rpaduku.
Tpuronomerpruyeckue
HEPaBEHCTBA

9
Konmp.p.-1

Tpuronomerpudeckue GyHKIMH, UX CBOWCTBA U
rpaduku.

[TprMeps TPUTOHOMETPHUYECKHX

HEPaBEHCTB

OnepupoBarb

NOHATHEM neproanyeckas GyHkuus. CTpouTh,
aHAJM3UPOBATh, CPABHUBATH IpapUKH
TPUTOHOMETPUUYECKUX (QYHKLUH.
®opmyJIHMpPOBaTH

Y WULJIIOCTPUPOBATH rPpapMuecKu CBOMCTBA
TPUTOHOMETPHUYECKUX (DYHKITHH.

Pemates npocreinme TpUroHOMETPUYECKHE
HEPaBEHCTBA.

Hcnoab3oBath rpadpuxu s

peLIeHUs TPUTOHOMETPUUYECKUX

HEPABEHCTB.




HUcnoab3oBaTh nudppoBbIe pecypesbl 11
nmocTpoeHus rpadukoB PyHKIIUN U
M3yYEHUS UX CBOWCTB

[IponsBoaHas. [Ipumenenue
MIPOU3BOTHOM

24
Konmp.p.-1

HenpepeiBabie pynkuuu. Meron
MHTEPBAJIOB JIJISl PELLICHUS] HEPABEHCTB.
[Tpou3BonHast GyHKIUH.
['eomeTpuuecKuii 1 PU3MIECKUI CMBICT
IIPOU3BOJHOM.

[Tpon3BoHBIC ANIEMEHTAPHBIX (QYHKIINH.
ITponsBoaHast CyMMBI, IPOU3BENCHNUS,
9aCTHOTO () yHKITHIA.

IIpuMeHeHne Npon3BOIHON K
UCCIIEIOBaHUIO (DYHKIIHIA

HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue Hanbomb1Iero

Y HaMEHBLIETo 3HaUYeHHUs PYHKIIUU Ha
OTpE3KeE.

[IprMmeneHnne nporu3BOIHOMN ISt
HaXO0XIECHNS HaWTy4IlIEero

pelIeHus B IPUKIIAJAHbIX 331a4ax,

JUTsI OIIPENIETIEHHsI CKOPOCTH ITpolLiecca,
3aJJaHHOTO (pOpMyJIOH MK rpaduKOM

OnepupoBaTh NOHATHUAMMU: HETIPEPHIBHAS
(byHKIMS; TPOU3BOAHAS (DYHKIIH.
Hcnoab30BaTh reOMeTpHUYSCKUN

1 GU3NYECKUN CMBICI TPOU3BOAHOM JUIs
peleHus 3a1au.

HaxoauThb npou3BoiHbIe

3JIEMEHTAPHBIX (PYHKIMH, BHIYHCIATH
MIPOU3BOIHBIE CYMMBI, IIPOU3BEICHUS,
YaCTHOTO (QyHKIUH.

Hcenonb30BaTh NpOU3BOJHYIO JUJIS
uccIeIoBaHus (QYHKIIMH

Ha MOHOTOHHOCTB M 9KCTPEMYMBI, IPUMEHSATH
Pe3yJabTaThl HCCIEI0BAHMSA K IOCTPOCHUIO
rpa¢ukoB. [IpuMeHATH TPOU3BOHYIO TS
HaXO0XKJICHUS HaWTy4Ilero

pelieHuss B MPUKIAAHBIX, B TOM 4HCIE
COLMAIBHO-9KOHOMHYECKHUX, 3a/1aqax.
3HAKOMHUTBCH € HCTOPHeH  pa3BUTHSA
MaTeMaTHUYeCKOIo aHalln3a




WuTerpa 1 ero npuMeHEHUs 9 [TepBooOpaznas. Tabmuia nepBooOpas3HbIX. OnepupoBarb NOHATHSIMHU:
WuTerpai, reoMeTpu4ecKuii nepBooOpasHasi, MHTerpail.
U (pu3HUecKuil CMBICT HHTETpaa. Haxoautb nepBooOpasHbie
Beruucnenue uaTerpaa mno gpopmyie 3JIEMEHTAPHBIX (PYHKIMI; BBIYHCIATH
Hrerorona—JIeiiOnuna UHTErpai no gpopmy.ie
Herotona—JIeitOnuna.
3HAKOMMTBCS ¢ MCTOPHEH Pa3BUTHUS MATEMAaTUYECKOTO
aHaym3a
CucreMbl ypaBHEHHI U HEPABEHCTB 12 CucreMbl TMHEWHBIX YpaBHEHUH. OnepupoBaTb NOHATUAMHU CUCTEMA JIMHEMHBIX
Pemenne npuknaaHeIx 3aga4y ypaBHeHul u €€ pemeHue. Mcnob3oBaTh cucteMy
Konmp.p.-1 | CTOMOIIBIO CHCTEMbI INHEHHBIX YPABHCHHUIA. JMHENHBIX YPAaBHEHUH Ul PEIICHUS IPAKTUYECKUX
CucreMbl U COBOKYITHOCTH LIETIBIX, 3azad.
palOHaIbHbIX, UPPALUOHAIBHBIX, Haxoautp pemeHns IpOCTENIINX CUCTEM U
HOKa3aTeJIbHbIX, JOrapuPpMUUECKUX COBOKYITHOCTEW palliOHAIbHBIX YPaBHEHUM
YPaBHEHUI U HEPABEHCTB. Y HEPaBEHCTB.
Vcnonb3oBanne rpagukos GyHKUMIM JU1st Hcnoab3oBath rpaduku QyHKIUN A pelICHUS]
pEILIEHUs] YPAaBHEHUHN U CUCTEM. ypaBHEHHIA.
IIpumenenne ypaBHEHUH, CUCTEM U MoaeanpoBaTh peanbHble CUTyalluu Ha S3BIKE
HEPABCHCTB K PEIICHUIO anreOppl, COCTABIATH BBIPAXKEHUS, ypaBHEHMS,
MATCMaTHICCKUX 3a/a4 U 3ajad U3 HEPaBEHCTBA U CHCTEMBI TI0 YCIIOBHUIO 33/1a4H,
pasoMYHBIX  O0JacTei HAYKH U HCCJIeA0BATH MOCTPOCHHbIE MOJIEJIH C
peanbHON KU3HHI MCII0JIb30BaHUEM alllapara ajareopbl
HatypanbHble 1 11enble yncia 6 HatypasbHble u Liesble uncia B OnepupoBarb NOHATHAMM: HATYpAJIbHOE YUCIIO, LIETI0E

3a71a4ax U3 peabHOM )KU3HH.
[Ipr3HaKu 1eTMMOCTH LEBIX YHCEN

yucio. Ucnmob30BaTh MIpU3HAKA JCIMMOCTHU LCIIBIX
YUCCII, pa3JIOKCHUEC YrClia
Ha IMPOCTBIC MHOXKUTCIIN JJIA pCIICHUA 3a1a4




[ToBTOpenue, 00001IEHNE, 18 OcCHOBHBIE OHATHS Kypca anreopsl 1 Pemarb NPHUKJIAHbIE 3aja4u u3
CUCTEMATHU3alMsI 3HAHUU Hayajl MaTeEMaTHYECKOI 0 aHAJIN3a, pa3iaMuYHbIX 00JacTel HAayKH U pealibHON
Konmp.p.-1 0000111eHIe U cUCTeMaTU3alus 3HAHUH KU3HU C IOMOLIBIO

OCHOBHBIX TOHSATHH Kypca anreOpsl M Hauaiul
MaTeMaTU4eCKOro aHaIu3a. Beiouparsb
ONTUMAJIbHBIE CTIOCOOBI BBIYHCIICHHA.
Hcnonb3oBath 1M pelieHNs 3a/1a4 YpPaBHEHUS,
HEPABEHCTBA U CUCTEMbl YpaBHEHUH, CBOWCTBA (QYHKIIUI
U TpaUKOB

OBIIEE KOJIMYECTBO YACOB 102

[10 ITIPOTPAMME







PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MOACHUTEJIBHASA 3AIIMCKA

BaxxHocts y4ueGHOrO Kypca  I€OMETpPHUU HAa YypPOBHE cpenHero oouiero
oOpa3zoBaHusi  00ycCIOBJEHA IIPaKTUYECKOM  3HAUYUMOCTBIO MeTanpeIMEeTHbIX u
MPEAMETHBIX PE3yJIbTaTOB 00y4eHHs TEOMETPUH B HAIMpPaBJICHUU JIMYHOCTHOTO PA3BUTHUS

o0yyaromuxcs, dbopmupoBaHus (GYHKIMOHATBHOH ~ MaTeMaTH4YecKOi
IPaMOTHOCTH, U3YYEHHS IPYTUX Yy4eOHBIX AUCHUIUTMH. Pa3zBuTHe y 00ydyarommxcs MpaBHIbHBIX
NPEJCTAaBICHUNA O CYIIHOCTH W IPOUCXOXKJICHUU TE€OMETPUUYECKHUX a0CTPAKIUM, COOTHOILICHUN
peanbHOTro WUCATBHOTO,XapakTepe  OTPAKECHUS MaTEMAaTUYECKON HAYKOU
SBJICHHUI U TIPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU B CHCTEME HAayK M POJIU
MaTeMaTHYECKOTO MOJICITMPOBAHUSI B HAYYHOM TO3HAHUH M B IIPAKTHKE CIIOCOOCTBYET
(hOopMHPOBaHHIO HAYYHOTO MUPOBO33PEHHS 00YUArOIINXCS, @ TAK)KE KAYECTB MBIIIJICHHS,
HEOOXOMMBIX IS aJJaNTaIlli B COBPEMEHHOM o01iecTBe. ['eomMeTpust ABisieTcst OTHUM U3 0a30BbIX

IPEMETOB Ha YPOBHE CPEIHEro 001ero oopa3oBanus, Tak Kak oOecrednBaeT
BO3MOXKHOCTh HM3YYEHHUS KaK TUCLUILTNH

€CTECTBEHHO-HAay4YHOM HANPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHUE, GOPMUPYEMOE MPU U3YUYEHUU OOYYarOIIMMUCS MOHATHUIHBIX OCHOB
TE€OMETPUH ¥ TIOCTPOCHUH IIETIOYKH JIOTHYECKUX YTBEPXKICHUH B X0JI€ PEIICHUSI TEOMETPUIECKUX
3aJa4, yMEHHUE BBIIBUTATH U OMIPOBEPTaTh THIIOTE3bI HETIOCPEACTBEHHO HCIIONB3YIOTCS IPU PEIICHUT
3aJa4 €CTECTBEHHO-HAyYHOT'O IMKJIa, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTAX
NesITeIbHOCTH YenoBeka. OpHEeHTaIusl 4YelioBeKa BO BPEMEHH W INPOCTPAHCTBE — HEOOXOIMMOE
YCIIOBHE €r0 COLMAIBHOrO OBITHS, (hopMa OTPAKEHHsI OKPYXKAIOIIEro MUpPA, YCIOBHE YCHEIIHOTO
MO3HAHUS U aKTUBHOT'O MpeoOpa3oBaHus AEHCTBUTEIBHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMU
oOpa3aMu OObeAMHSAET pa3Hble BUABI  y4eOHOM M TPYAOBOM  JEATENBHOCTH,  SIBIISETCS
OJTHUM M3 MpO(EeCcCCHOHATBbHO BaKHBIX KayecTB, MO3TOMY aKTyajbHa 3ajaya (hOPMUPOBAHHS Yy
00yYaroImuxcst MPOCTPAHCTBEHHOIO MBIIUIEHUS KaK Pa3HOBUJHOCTH OOpPa3HOIO MBILIUICHUS —
CYIIECTBEHHOI'O KOMIIOHEHTAa B TIIOATOTOBKE K IPAKTHUYECKOW JAEATENbHOCTH IO MHOTUM
HalpaBJICHUSIM.

Lenb ocBOeHUsE MporpaMMel yueOHOro Kypca «l'eomerpus» Ha 0a30BOM ypOBHE OOY4EHHUS —
o0mieoOpa3oBaresibHOE U OOIIEKYJIBTYpHOE pa3BUTHE OOydaroIuxcs dYepe3 obecredeHue
BO3MOXXHOCTH HPUOOPETEHUS U MCIIOJIb30BAaHHUSI CHCTEMAaTHMYECKHMX TE€OMETPUYECKMX 3HaHUU WU
JecTBUH, CrIeNU(pHUHBIX T'€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJODKEHHsI 00pa3oBaHUs MO
CTHEUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCITOJE30BaHHEM T€OMETPHH.

[IpuopuTeTHBIMM ~ 3a7adaMH  OCBOEHHUs ydeOHoro kypca «['eomerpumn» Ha 6a30BOM
ypoBHe B 10—11 kiaccax ABiIsOTCA:



(dbopMUpOBaHHE MPEJCTABICHUSI O T€OMETPUH KaK 4YacTU MUPOBOM KYJIbTYpPhl U OCO3HAHHE €&
B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

(dbopMHpOBaHHE TPEACTABICHUS O MHOTOTPaHHUKAX M TeNax BpalleHHs KakK o
BOKHEHIINX MATEMaTHUYECKUX MOJEISAX, MO3BOJSIONIMX OMMCHIBATH U M3Y4aTh pa3HbIC SBICHUA
OKPY’KaIoIlero MUpa;

¢dbopMHpOoBaHHE YMEHHs paclO3HaBaTh Ha 4YepTeXkax, MOAEISIX M B pealbHOM MHpE
MHOTOTPAaHHHMKH U TeJla BpaIlleHHS;

OBJIA/ICHUE METO/IaMU PEIIeHHs 3a7ay Ha MOCTPOSHUS Ha N300paKEHHSIX MPOCTPAHCTBEHHBIX
duryp;

(dbopMupoBaHue YMEHHUSI OIIepUpPOBATH OCHOBHBIMH MOHATUSIMH O
MHOTOTpPaHHHMKAX ¥ TeJaxX BPAIEHUs U UX OCHOBHBIMH CBOICTBaMU;

OBJIAJICHHE aJTOPUTMAaMU pEIIEHUs OCHOBHBIX THUIOB 3a/4ay, (OPMUPOBAHUE YMEHUs
IIPOBOJUTH HECIIOKHBIE JOKA3aTeIbHBIC PACCYXKACHUS B XO/€ PEIICHUS CTEPEOMETPUUYECKHX 3a/1a4
U 3a71a4 C MPAKTUYECKUM COJIEP>KaHUEM;

pa3BUTHE UHTEIUICKTYaIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH 00ydYaromuXcs, MO3HABATEIIEHON
AKTUBHOCTH, UCCIIEIOBATEIBCKIUX YMEHUH, KPUTUIHOCTH MBIIUICHHUS;

dbopMupoBanue (YHKIHMOHATBHOW TIPAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYAIMsIX W MPU W3YUYECHUH APYIHX YUICOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEN
U 3aKOHOMEpHOCTEH, (HOpMYIHpPOBATH WX Ha S3bIKE T'€OMETPHUM M CO37aBaTb T€OMETPUYECKHE
MOJIENI, TPHUMEHSATh OCBOCHHBIH TI'E€OMETPUYECKHMH ammapar Juisi pPEHICHHs IMPAKTHKO-
OpPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH U OLICHUBATDH MONyUYEHHBIE PE3YJIbTATHL

OTIUYUTENBbHON O0COOEHHOCTHIO MPOTPAMMBI 110 TE€OMETPUU SIBJSIETCS BKIIOUYEHHE B KYpC
CTEpEOMETPUU B Hayalle ero M3Yy4YeHHs 3a/ay, pellaeMbIX Ha YpOBHE MHTYUTHUBHOTO MO3HAHUSA,
U OIpenenéHHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET TPOTEKaHWE WHTYHUTHBHBIX
IPOIIECCOB, MOTHUBHUPYET K JAIbHEHIIEMY U3yUEHHIO MTPEeIMETA.

[Ipennourenune oOTHAETCAd HAIISAIHO-KOHCTPYKTHBHOMY METOJQy OOYy4YeHHs, TO €cCTb
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEHl OCHOBE UYBCTBEHHOCTh NPEAMETHO- MPAKTUYECKON
NesITeAbHOCTH.  Pa3BUTHE  NPOCTPAaHCTBEHHBIX  MPEACTABICHUN y OO0ydarolmMxcs B Kypce
CTEpEOMETPUHU TPOBOAUTCS 3a CUET pelIeHMs 3ajiad Ha CO3/1aHue MPOCTPAHCTBEHHBIX 00Pa30B U
3a/1a4 Ha OMEPUPOBAHME MPOCTPAHCTBEHHBIMU  oOpaszamu. Cozmanue oOpa3a  MPOBOJUTCA
C  OIOpOii Ha HATJSAHOCTB, & ONEPUPOBAHIE 00PA30M — B YCIIOBUSAX OTBJICYCHHUS OT HATJISITHOCTH,
MBICIIEHHOTO N3MEHEHHSI €r0 HCXOTHOTO COEePIKaHusI.

OCHOBHBIMHU ~ COZIEp)KaTeNbHBIMU JTUHUSIMU ydeOHoro kypca «['eomerpusi» B 10-11
KjJaccax  SABIAOTCS:  «MHororpaHHukm»,  «[IpsMble ¥ IJIOCKOCTH B MPOCTPAHCTBEY,
«Tena BpamieHus», «BeKTOpbl U KOOPAUHATHI B MPOCTPAHCTBEY.



dopmMupoBaHUE JTOTMUYCSCKHX YMEHHH PACTIPEISISICTCS HE TOJIBKO 110 COJIEPIKATEIbHBIM JIMHHASIM, HO H
1o rojilaM o0y4YeHUsl Ha YPOBHE CPETHETO O0IIero 0Opa3oBaHusl.

Copepxanrie  00pa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yidbTaTaM OCBOCHUS
POrpaMMbl [0 T€OMETPHUHU, PACHPENCIEHHBIM II0 ToJaM OOy4YeHHs, CTPYKTYPHPOBAHO TaKHM
o0pa3oM, YTOOBI OBJIQJICHHE TICOMETPUYCCKHMMH TOHATHAMH W HABBIKAMH OCYIIECTBISIOCH
MOCJICIOBATEIPHO U MOCTYIATEIBHO, C COOJIIOICHUEM MPUHITUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC
3HAHUS BKIIOYAJIMCh B OOIIYID CHCTEMY TE€OMETPHYCCKUX IPEJICTABICHHH O00ydJaromuxcs,
pacmupsis ¥ yray0ssis e€, o0pa3ysi MPpOYHbIC MHOXKECTBCHHBIC CBSI3H.

OO0Imee 4YKMCIO YacoB, PEKOMEHIOBAHHBIX JUIS HM3ydeHHUs Y4eOHOro Kypca
«"eomerpusi» — 136 gaca: B 10 xmacce — 68 gacoB (2 waca B Hemeno), B 11 kimacce — 68 gacos (2
yaca B HEJICINIO).

COJEP)KXAHUE OBYYEHMUSA 10

KJIACC

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TOHATUSI cTepeoMeTpur. Touka, mpsMas, MIOCKOCTb, IpOocTpaHcTBO. [ToHsTHE 006
AKCOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacnosiokeHue MpSMBIX B IPOCTPAHCTBE: IMEpPECEKAIOLIUEcs, NapajulebHble U
cKpemuBamomuecss npsMele. [lapamuienbHOCTP NOpPSMBIX M IUIOCKOCTEH B HPOCTPAHCTBE:
MnapajiCJIbHbIC MMPAMBIC B IMIPOCTPAHCTBEC, NAPAJUICIIbBHOCTD TpéX MpsAMBIX, TApPAJIJICIbHOCTD Hp?[MOfI
U IUIOCKOCTH. YIUIBI C COHAIIPABICHHBIMU CTOPOHAMM, YrOJI MEXIY INPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MJIIOCKOCTEW: TMapajulesibHbIE MIOCKOCTH, CBOKMCTBA MAPAIJIEIbHBIX IJIOCKOCTEM.
[IpocTeitmme mnpocTpaHCTBEHHBIE (GUTYPHI HA TUIOCKOCTH: TETpa’jp, KyO, Mapasuiesenurmne],
IIOCTPOEHUE CEYEHU.

[lepneHuKyIsIpHOCTh  MPAMOM W IUIOCKOCTH:  NEPHEHAMKYJSPHbIE  MpsMble B
MPOCTPAHCTBE, TMpsIMbIE MapajuieIbHbIE M MEPHEHIUKYISIPHbIE K  IJIOCKOCTH, MPHU3HAK
NEePHEHANKYIISIPHOCTH MPAMON M MIJIOCKOCTH, TEOpPEMa O MPSIMOM MEPIEHAUKYISAPHON IIIOCKOCTH.
Vribl B IPOCTPAHCTBE: YroJl MEXIY INPSIMOM U IMJIOCKOCTBIO, ABYTPAHHBIM YroJj, JMHEHHBIM yro
JIBYrpaHHOro yrina. IlepneHauKkynsip ¥ HaKIOHHBIE: PAcCTOSIHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHUuE OT MPSMOM 10 TUIOCKOCTH, MPOEKIUs (UTYpbl Ha IUIOCKOCTH. [lepmeHIuKymsipHOCTD
IJIOCKOCTEN: MpU3HAK NMEPIEHIUKYISIPHOCTU ABYX IUTOCKOCTeN. Teopema o TpéX neprneHIuKyspax.

MHororpaHHuKHu

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHMKA, BBIIMYKJIBIE U HEBBITYKJIbIE
MHOTOI'PAHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: N-yronpHas NnpusMa, TpaHd U OCHOBAaHHUS
OpU3MBbl, TpsAMas W HAKJIOHHAas TMpPU3MbI, OOKOBass W TIOJHAs TOBEPXHOCTb MPHU3MBL.
[Tapamienenunen, IpsAMOYIOJIbHBIN NAPAIIICIICIIUIIE]



u ero cpoictBa. [lupamuma: n-yronpHasi mapamMua, TpaHd ¥ OCHOBAHHWE MHUPAMHJIBI, OOKOBas U
MOJIHAs TOBEPXHOCTh MUPaMUJIbl, MPaBUIbHAS W YCEUEHHAs NUpaMUla. DJIEMEHTHI MPU3MBI U
nupamubl. [[paBuabHBIE MHOIOTPAHHUKH: MOHSTUE IMPABUIBHOTO MHOIOTPAHHUKA, MPaBUIIbHAA
Mpy3Ma U MpaBUibHAsg NMUMPAMUIA, TPABUIIbHAS TPEYroJibHAs NUPAMUA YU MPABUIIbHBIA TETpa’ap,
ky0. [IpencraBinenne o MpaBUIBHBIX MHOTOIPAHHHMKAX: OKTAdJIP, MOACKadAp U uKocadap. CeueHus
MIPU3MBbI U TUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIBHO TOUYKH, MPSAMOM, IUIOCKOCTH.
DJIEeMEHThl CAMMETPHUH B MUpaMUAaX, Mapajijieienuneaax, NpaBuibHbIX MHOTOIPaHHHUKAX.

Brruucnenue 3J1eMEHTOB MHOTOTPAaHHHMKOB: pE&Opa, auaroHanu, yriel. [liomans OG0koBOM
MMOBEPXHOCTH M MOJTHOW MOBEPXHOCTH MPSIMOM MPU3MBI, IIOIIAIb OCHOBAaHHH, TeopemMa 0 OOKOBOM
MOBEPXHOCTH TpsMOW mpu3Mbl. [lnomans OOKOBON MOBEPXHOCTH M IMOBEPXHOCTH MPAaBUIBHOM
MUPAMHUJIBI, TEOPEMA O TUIOIMIAIM yceu€HHON mupaMusl. [lonstue 06 06véme. OOBEM mUpamMuIbl,
MIPU3MBI.

[Tomobuble Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXIy IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX TEI.

11 KJIACC

Tesa BpameHust

[unuHapuueckass MOBEPXHOCTh, OOpa3ylollve LMIMHAPUYECKOM TMOBEPXHOCTH, OCb
IWIMHIPUYECKON TMOBepXHOCTH. LlumuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTH, OOpasyromas H
0CB, IUIOIIA/Ib OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konudeckass TOBEpXHOCTh, OOpa3yrolue KOHUYECKOW IOBEPXHOCTH, OCh W BEpIIHHA
KOHHUYECKOW MOoBepxXHOCTH. KOHyC: OCHOBaHWE W BeplIrHa, 0Opa3yromas U 0Cbh, TIIOMAaAb OOKOBOM
U TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYyC: OOpa3ylollMe M BBICOTA, OCHOBAaHUS U OOKOBas
HIOBEPXHOCTb.

Cbhepa wm map: meHTp, paguyc, AWAMETp, IUIOMAAb IOBEpXHOCTH cdepsl. BianmHuoe
pacnosiokeHue cepbl U MI0CKOCTH, KacaTeabHas INIOCKOCTh K cdepe, MIomaab chepsl.

N300pakeHne Te BpaleH:ust Ha TUIOCKOCTH. Pa3BEépTKa IIMHApa U KOHYcCa.

KomM0Ounanmu ten BpamieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OIMCAaHHBINA OKOJIO C(epbl,
cdepa, BIMCaHHAsi B MHOTOI'PAaHHUK, WM TEJIO BpaILlEHHS.

[Tonstne o006 oO0béme. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Mapaienenunena u cieactsus u3 He€. O0beM nunuuapa, konyca. O6béM mapa
U TUI0IIAE ChEepHI.

ITonoOGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOIIAJSIMH IOBEPXHOCTEH,
00BEMaMHU TOJO0HBIX TEJI.

Ceuenuss mwinMHIApa (MapauIeIbHO W TEPHEHAUKYISIPHO OCH), CEUYEHUsS KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOJIAIIEe Yepe3 BepIINHY), CEUeHHUs IIapa.



BekTopbl U KOOPAUHATHI B POCTPAHCTBE

BexTop Ha minockoctd u B mpocTtpaHcTBe. ClOKEHUE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. PasnokeHue BekTopa MO TpEM HEKOMIUIAaHAPHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenue 3aqad, CBA3aHHBIX C MPUMEHEHUEM IMPABUJ JACUCTBUN C BEKTOPaMH.
[TpsimoyronbHas cucteMa KoopauHaTt B npoctpaHcTse. Koopaunats! Bektopa. [Ipocreiimue 3agauu B
KOOpAMHATax. YTroi Mexay Bekropamu. CKalspHOE MPOM3BEICHUE BEKTOPOB. BhruncieHue yrios
MEXy MPSMBIMH U TUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBINA METO/] IPU PEIICHUU FeOMETPUUECKUX
3ajau.

INPEJIMETHBIE PE3YJIbTATbBI

K konny oOyuenuss B 10 kuacce OOyYarOIIMICS TONYYUT CIEAYIOUIME IPEIMETHBIC
pe3yJbTaTh:

OIICpHUPOBATH MIOHATHUAMU: TOYKA, I[TPpAMasd, IJI0OCKOCTb,

IPUMEHATh aKCHOMBlI CTEPEOMETPUU U CIEJCTBHUS M3 HHUX IPU PEIIEHUM TeOMEeTPUYECKHUX
3aja4;

OIICPHUPOBATH NOHATUAMU: MAPATIJICIIBHOCTD U NCPHCHAUKYIIAPHOCTD IMPAMBIX U HHOCKOCTeﬁ;

KJ1accu(puIupoBaTh B3aUMHOE pacIoyioKeHue HPSIMBIX U IUIOCKOCTE B
IIPOCTPAHCTBE;

OIEpUPOBATh MOHATUSAMU: ABYIPAHHBIN yroJ, TpaHU JBYIPAHHOrO yrja, pedpo JBYrpaHHOIO
yTJ1a, JUHEHHBIN Yrojl ABYTPAaHHOTO YIJIa, TPajyCHas Mepa ABYTPaHHOTIO YIJIa;

ONEpUPOBATh TOHATUAMU: MHOTOIPAaHHMK, BBINTYKJIBIH M HEBBIIYKJIbII MHOTOIPAaHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, PaBUJIbHBIA MHOI'OIPaHHUK;

pacrno3HaBaTb OCHOBHBIE BHJIbI MHOIOIPDAaHHUKOB (MHMpamMyaa, Opu3Ma, HPSIMOYTOJIbHBIN
napajuienenunesa, kyo);

KJ1accu(UIUpPOBaTh MHOTOTPAHHUKY, BBIOMpasi OCHOBAHUS IS Kiaccupukanuu (BBITYKIIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, NPaBWIbHbIE MHOTOTPAHHUKH, IpPSIMble M HAKJIOHHBIE INPHU3MBI,
napaeNnenune/sl);

ONCpHUpOBATh NOHATUAMM: CCKYyHIasA IMJIOCKOCTh, CCHCHUC MHOTI'OIPAaHHUKOB, OOBICHSTD

MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCII0Nb3Yysl METO/]I CJIEIOB;

CTPOUTh CEUYEHHMsS] MHOTOTPAaHHUKOB METOJOM CJIEZIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHUE
YepTeKU U3 PUCYHKOB NPOCTHIX 00BEMHBIX (DUTYDP: BUJ CBEPXY, COOKY, CHU3Y;

peliaTh 3aJa4d Ha HaXO0XIACHUC I'COMETPUUCCKUX BCIIWYUH I10 06pa3uaM WK aJirOpUTMaM,
MMPUMCHAA U3BECTHBIC aHAIITUTUYCCKUEC METOAbI ITPHU PCIICHHUU CTAHAAPTHBIX MAaTEMATUUCCKUX 3a/1av
Ha BBIYHCJICHHUEC paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKHU 00 HpﬂMOI\/’I, OT TOYKH 10 IINIOCKOCTH,
MEXY CKPEUIMBAIOIIUMUCS MPSIMbIMU;

pemaTh 3a7aydl Ha HaXOXKJEHHWE FeOMETPUYECKUX BEIMYHMH MO0 o0pas3laM WM alropuTMam,
IPUMEHSISI U3BECTHBIE AHAIUTUYECKHE METOJBl TIPU  PEIICHUU



CTaHAAPTHBIX MAaTEMaTHYCCKHUX 3aJad Ha BbIYUCICHUC YIJIOB MCXKAY CKPCIIMBAOIIUMHCA
MMpAMBIMHA, MCXKIY pr[MOfI " IMJIIOCKOCTBIO, MEXKY IINIOCKOCTAMU, ABYI'PAHHBIX YTJIOB;

BBIYHCIATH O0OBEMBI M IUIOMIAJHM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpHU3Ma, MHUpaMHaa) C
npuMeHeHneM (HOpMyJ1, BEIYUCIATh COOTHOIICHUS MEXY IUIOUIAIIMU MOBEPXHOCTEH, 00bEMaMu
HOI[O6HBIX MHOI‘OFpaHHI/IKOB;

OIICPpHUPOBATH IMOHATHUAMU: CUMMETPHA B IIPOCTPAHCTBE, LHCHTP, OCh U IINIOCKOCTh CUMMCTPHH,
IEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPHI,

HU3BJIEKATD, npeoOpa3oBbIBAThH u UHTEPIPETUPOBATH uH(pOpMaLIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepPTEkKaX U PUCYHKAX;

IIPUMCHATH FrCOMETPHYCCKUEC (baKTBI JJIA PEIICHUA CTEPCOMETPHUICCKUX 3aja4,
nmpeamnojgaralomux HECKOJBKO IIaroB pCHICHUA, €CJIM YCIOBHUA IPHUMCHCHHA 3aJaHbl B SIBHOM
dopme;

HpI/IMeHﬂTB HpOCTGfIHIPIG HpOFpaMMHI)IG Cpe,I[CTBa nu E)JIGKTpOHHO- KOMMyHI/IKaIII/IOHHBIG
CHUCTCMBI ITPU PCHICHUH CTCPCOMETPUUCCKUX 3aqay;

INPUBOJUTL IIPUMEPBI MATCMATHYCCKHUX BaKOHOMepHOCTeﬁ B IIPHUPOJC U KU3HU, PACIIO3HABATb
IMMPOSBJICHUEC 3aKOHOB I'€COMCTPUHU B UCKYCCTBE,

HpI/IMeHﬂTB nonyquHHe 3HAHUA Ha HpaKTI/IKGI aHaJII/ISI/IpOBaTI) peanLHme CI/ITyaHI/II/I nu
HpI/IMeHﬂTI) I/ISYTIGHHI)IC IIOHATUA B HpOHCCCC IIOUCKa pGIHGHI/IH MaTCMATUYCCKHU
C(l)OpMynPIpOBaHHOI‘/'I HpO6J’IeMI>I, MOJCIIMPOBATh PCAJIbHBIC CHTyallMM Ha A3BIKC TI'COMCTPUM,
HCCJICAO0BATL ITOCTPOCHHBIC MOACIIM C HCIIOJIb30BAHHEM TI'COMCTPUYCCKHX OOHATUH U TCOPEM,
alrapara aJ'IFC6pBI, peuiaTh IPAKTHUYCCKUC 3ada4M, CBA3AHHLIC C HAXOXICHUCM I'COMCTPHYCCKUX
BCJIIMYHH.

K xoniry o0yuenus B 11 ki1acce o0ydaromuiicss Hay4uTCs:

ONEepPUPOBATh MOHATHSAMU: IMJIUHAPHUYECKAs] MOBEPXHOCTb, O0pa3yloIiue IMIUHIPHUYECKON
MOBEPXHOCTH, LWIMHJP, KOHWYECKas IOBEPXHOCTh, 0Opa3yrollue KOHUYECKOH IOBEpXHOCTH,
KOHYC, chepuyecKas OBEPXHOCTb;

pacro3HaBaTh TeJa BpaiieHus (MUInHAP, KOHYC, cdepa U map); 0ObsICHATD

CHocoObl MOTYYEeHHUs TeJl BPALeHUs; KJIacCu(UIMPOBAaTh B3aUMHOE

pacroniokeHue cepsl U MITOCKOCTH;

ONEpUpPOBATh TMOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTa,
IapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOSI, BBICOTA HIAPOBOIO CJI0s, IIAPOBOM CEKTOD;

BBIYUCIISITE OOBEMBI U IJIomaaun HOBerHOCTCI\/’I TSI BpallCHUA, TCOMETPHUYCCKUX TCII C
npUMeHeHHeM GopMyII;

OIEepPUPOBATH MOHATUSMHU: MHOTOTPAHHHK, BIIUCAHHBINA B c(epy U OMHMCAHHBIA OKOJIO CepHl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIM TCJIO BPAIICHHA,

BBIYUCIIATE COOTHOUMICHUA MCXKAY IIOIIaAIMU HOBerHOCTeﬁ 1 00bEMaMH HO)IO6HI)IX TECI,



n3o0pakaTh H3ydaemble (UTYpbl OT PYKH M C TMPUMEHEHHEM TPOCTBIX YEePTEKHBIX
HHCTPYMEHTOB,;

BBINOJIHATE (BBIHOCHBIC) IIOCKHE YEPTEKH M3 PUCYHKOB HPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJI BPAIICHHUS,

HU3BJICKATh, HHTEPIPETUPOBATD " peoOpa3oBHIBATH UHPOPMALIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTEkKaX U PUCYHKAX;

OIICpHUPOBATH MOHATHEM BCKTOP B IPOCTPAHCTBC,

BBIITIOJIHATH I[CﬁCTBHSI CJIOKCHUS BGKTOpOB, BbIYHUTAHUSA BCKTOpOB 158 yMHO)KeHI/ISI BGKTOpa Ha
YUCII0, O0OBICHATH, KAKUMU CBOMCTBAMH OHM 00J1aJal0T;

HNPUMEHATE IPAaBUIIO MapAIIIEICINIENA;

OIIEPUPOBATh IMMOHATHUAMH: [IE€KAPTOBbI KOOPAMHATBHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOpPAWHATBI BCKTOpaA, Yrojl MCXKAY BCKTOpaMH, CKAJISIPHOC
MMPOU3BCACHUC BCKTOPOB, KOJNIMHCAPHBIC U KOMIIJIAHAPHBIC BECKTOPLI;

HaxXOJUuTb CYMMY BCKTOPOB M IIPOHU3BCACHUC BCKTOPA Ha 4YHCJIO, Yrojl MCXKIAYy BCKTOpaMH,
CKaJIIPpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOPAM;

3aaBaTb IIJIOCKOCTb YPAaBHCHUECM B ,HeKapTOBOﬁ CUCTCMC KOOpAWHAT, IPUMCHATH

FGOMeTpI/ILIGCKI/Ie (baKTI)I JJIA pemeHI/m CTepeOMCTpI/I‘-IeCKI/IX 3ajaa4,

MMpearoJaratomux HECKOJBKO IMaroB PpCeHICHUA, €CJIN YCIIOBUA IPUMCHCHUA 3aJlaHbl B SIBHOU
dopme;

pemaTL HpOCTCﬁHIHG FGOMeTpI/I‘-IeCKI/Ie 3aa4u Ha HpI/IMeHeHI/IG BGKTOpHO- KOOpI[I/IHaTHOFO
METO0/J1a;

pemaTb 3aa4Yrl Ha J0Ka3aTcIbCTBO MATEMATHUYCCKUX 0THOHICHI/II71 U HaAaXO0XICHUC
TCOMCTPUYCCKUX BCIWYHUH II0 06pa3uaM WK aJIroputMaM, IPUMCHAA HU3BCCTHBIC MCTOJbLI IIpU
PEIICHUN CTAHAAPTHBIX MAaTEMATHYCCKUX 3aJlav;

MIPUMCHAITH HpOCTCfII.HPIG MNporpaMMHBIC CPEACTBA U JBJICKTPOHHO- KOMMYHUKAIIMOHHBIC
CHUCTCMBI ITPU PCHICHUH CTCPCOMETPUUCCKUX 3a/1a4;

MNPUBOAUTH ITPUMCPBI MATEMATUYCCKUX 3aKOHOMCEPHOCT! el B pupoAc 1 )XU3HU, PACTIO3HABATDH
HpOSIBJ'IeHI/IC 3aKOHOB FCOMeTpI/II/I B I/ICKyCCTBe;

MNPUMCHATH IIOJYYCHHBIC 3HAHHWA HaA IIPAKTHUKE: AaHAJIM3UPOBATH PCAJIbHBIC CUTYyAllUU U
HpI/IMerlTI) I/I?,leeHHI)Ie IIOHATUSA B npouecce IIOUCKa peHIGHI/ISI MaTeMaTU4YCCKU C(i)OpMyJ'II/IPOBaHHOI\/JI
HpO6J’I€MI>I, MO)IGJIHpOBaTI) pCaJ'II)HBIG CI/ITyaHI/II/I Ha SI3BIKEC FGOMeTpI/II/I, HUCCJIICOA0BATH HOCTpOGHHI)Ie
MOJIEJIM C HUCIOJB30BAaHUEM TI'€OMETPUUECKHUX MMOHATHH M TeopeM, ammapaTra aareOphl, pemarb
HpaKTI/I‘ICCKI/Ie 3aa4yiu, CBA3aHHBIC C HAXOXIACHUEM FGOMCTpI/I‘-IeCKI/IX BCIIMYHNH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanue paznena KonngectBo OcHoBHOE conepKaHue OcCHOBHBIE BUBI JESITENBHOCTH
(Tembl) Kypca 4acoB 00yJaroIuXCs
BBenenue B cTepeoMeTpHIo 10 OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA, AKTYanu3upoBaTh (HaKThl U METOBI
npsimasi, IJI0CKOCTh, IPOCTpaHCTBO. [IpaBuia | MiIaHUMETpPUH, pEIEBAaHTHBIE TEME.
1300pakeHUs Ha PUCYHKAX: U300paXKeHus IoyuaTs pe/ICTaBICHNS
IJIOCKOCTEH, TIapajiie/IbHbIX IPSMbIX 0 MPOCTPAHCTBEHHBIX (PUrypax, pazdupars
(OTPE3KOB), CepeIUHbI OTPE3Ka. IIpOCTEHIINE TpaBUiIa N300paXKEHUS 3TUX
[TonsaTHs: nepecekaromuecs MIOCKOCTH, duryp.
nepeceKaroImecs npsiMas U miocKoCTb. M306paaTh IPAMYIO U IIOCKOCTh Ha
3HaKOMCTBO C MHOT'OI'PaHHUKAMH, PHCYHKE.
M300paKCHHE MHOTOIPaHHUKOB Ha Pacno3HaBaTh MHOTOIpAHHUKH,
PHUCYHKaX, Ha NPOCKIINOHHBIX nUpaMuLy, KyO, Ha3bIBaTh UX
yeprexax. HauanbHble cBeieHUS O SIIEMEHTEL
Kybe i nmupamuie, UX pasBEPTKH Jenarb pUCyHOK KyOa, MUpaMuibl, HAaXOAUTh
n Mozienu. CeyeHnst MHOTOTPAHHUKOB. OIIMOKH B HEBEPHBIX H300PaKEHISX.
[TonsiTHE 006 aKCMOMaTUYECKOM IOCTPOEHUU 3HAKOMHUTLCS C CEYEHUSMU,
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U C METOJIOM CJIE/IOB; HCTIOIB30BATh JUIS
CICACTBHA U3 HUX IIOCTPOEHUS CEYEHUsI METOJ CIIEJI0B,
KpaTKO 3alUChIBATh ILIAr'H TIOCTPOCHUS
CEYEHHUS.
Pacno3naBaThb BHJ ceUeHHS




u OTHOMCHHﬁ, B KOTOPBIX CCYHCHUEC ICIIUT
pebpa kyda, HAXOAUTH TUIOMIAH CCUCHHUS.
Hcnonb3oBath nogodue npu petieHuu
3a/1a4 Ha ITIOCTPOEHUE CEYEHUM.
3HAKOMHTHCS C AKCHOMATHYECKUM
IIOCTPOCHUEM CTEPEOMETPHH,

C aKCMOMaMH CTEPEOMETPHUH U
CJICACTBUAMMU U3 HUX.
HNitrocTpupoBaTh aKCMOMBI

PUCYHKaMU U IpUMEpaMu

U3 OKpYXKarolie 00CTaHOBKU

[TpstMble ¥ IUIOCKOCTH B
IPOCTPAHCTBE.
[TapaienbHOCTB IPSMBIX U
[IJIOCKOCTEN
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B3anmHoe pacnionokeHue npsMbIX B
MPOCTPAHCTBE: NMEPECEKAIOIINECS,
MapayIeIbHbIE U CKPEIIMBAIOIIAECS

MIpsIMBIE.

[TapamiensHOCT MPAMBIX

Y IUIOCKOCTEMN B IPOCTPAHCTBE: MapajlIeIIbHbIE
MpsIMbIE

B [IPOCTPAHCTBE; NapAJLIEIIbHOCTh TPEX
MPSAMBIX; IAPAIIIETBHOCTD MPSIMON U
TIOCKOCTH. YTIBI

C COHAIPABJICHHBIMU CTOPOHAMM; YTOJI MEKY
MPSAMBIMH B IIPOCTPAHCTBE.

AKTYyanu3upoBaTh HakThl U METObI
TUTAHUMETPHH, PEJICBAaHTHBIE TEME, IIPOBOANTH
AHAJIOTHH.

ITepeuncasiTb BO3MOXKHBIE CITOCOOBI
PacIIONIOKEHUS IBYX MPSAMBIX

B [IPOCTPAHCTBE, WITIOCTPUPOBATh UX Ha
npUMepax.

JaBarthb onpenejieHue
CKPEIUBAIOIINXCS TPSIMBIX,
(bopMyIUpOBaTh MPU3HAK
CKPEIMBAIOIIUXCS MPSIMBIX

U IPUMCHATH €ro Mpu pCuICHUN







[TapamienbHOCTB INIOCKOCTEN: MapajlIeIbHbIE
IUIOCKOCTH; CBOMCTBA MapasuIeIbHbIX
IJIOCKOCTEM.

[Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA
IUTOCKOCTH: TETPadIp, KyO, mapasuienenumnesn;
IIOCTPOEHHE CeUCHUN

3ajad.
PacnoznaBarth npusmy, Ha3bIBaTh €€
JJIEMEHTBI.

CTpouTh ceueHus NpU3Mbl Ha

TFOTOBBIX YCPTCIKAX.

IMepeuncasiTb BO3MOXKHBIE CITOCOOBI
B3aUMHOTI'O PACIOJIOKECHUS IIPSIMOUA U
IUIOCKOCTH B IIPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOIIME IPUMEPHI U3 PEaIbHON
JKHU3HHU.

JaBaTh onpenenenue
[IapAJUIEIILHOCTH IIPSIMOU U

IJIOCKOCTH.

DopMyIMPOBATH NPU3HAK
MapajuIeIbHOCTU MPSIMOU

U IUIOCKOCTH, YTBEPKACHUE O IPSAMOI1
MEePECEUCHHUS IBYX TUIOCKOCTEH, TPOXOISIINX
yepe3 napajiesibHbIe MPsIMBIE.
Pemath npakTuyecKue 3a/1a4n Ha
MIOCTPOEHUE CEYEHUH MHOTOTPaHHUKA.
OO0bsACHATH CITyYyan B3aMMHOTO
pacIoNa0KeHUs MIOCKOCTEM.

JlaBaTh onpeesieHue MapayIeTbHBIX
MJIOCKOCTEN; MPUBOJIUTH TPUMEPDI




U3 PEAIbHOM JKU3HU U OKpYXKarolen
00CTaHOBKH, WJUTIOCTPUPYIOLIHE
[IapAJUIEIBHOCTD IIJIOCKOCTEMN.
Hcnonb3oBaTh Npu3HaK napajjieibHOCTH
JBYX IUIOCKOCTEH, CBOMCTBA IapajlIEIbHBIX
IUIOCKOCTEH NPHU PELICHUH 33/1a4 Ha
nocrpoeHne. OOBACHATD, YTO HA3BIBACTCS
NapajuleIbHbIM IPOEKTUPOBAHUEM

Y KaK BBITNOJIHAETCS IPOEKTUpOBaHUe (GUryp Ha
IJIOCKOCTb.

MN300paxkaTth B mapauiebHON MTPOCKIIUU
pa3ianyHbIe

reomerpuueckue Gpurypsl. MoaeanpoBaThb
pEalIbHbIE CUTYallUH Ha A3BIKE TEOMETPHH,
UCCJIE0BATh IOCTPOCHHBIE MOJEIIN

C UCTIOJIb30BaHUEM T'€OMETPUYECKUX MOHATHH.
Hcnonb3oBaTh Npu pelieHny 3a/1a4 Ha
IIOCTPOCHUE CEYEHUH MTOHSTHE
NapaJuIeIbHOCTH, IPU3HAKU

Y CBOMCTBA NapajlIeIbHBIX IPSMbIX Ha
IJIOCKOCTH







[leprieHAMKYASAPHOCTD TPSAMBIX U
[IJIOCKOCTEHN
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[leprieH UK YASAPHOCTH MPAMOMN

U IJIOCKOCTH: MEPIICHIUKYJIISPHBIE MPSAMbIE

B IIPOCTPAHCTBE, NPSIMbIE NapaJlJIEIbHbIE U
MEePHEHIUKYISIPHBIE K IIJIOCKOCTH, MPU3HAK
MEePIEHIUKYIISIPHOCTH TIPSIMOi

U TJIOCKOCTH, TEOpeMa O MpsiMOit
MEPIIECHANKYISIPHOMN TIJIOCKOCTH
[lepnienuKymsip U HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JO IJIOCKOCTH, PACCTOSIHUE OT MPSMOI
J10 TNIOCKOCTHU

AKTYaJIu3upoBaTh GakThl U METObI
IUIAHUMETPHUHU, PEJIEBAHTHBIE TEME, IPOBOJUTH
aHAJIOTUU.

OO0BSACHATB, KAKOW yroJI Ha3bIBACTCS YIJIOM
MEX1y MEpECeKaOIMMUCS IPSIMbIMH,
CKPELIMBAIOIIMMUCS

IpsIMBIMU B IpOCTpaHcTBe. JlaBaTh
onpeseeHue MepreHIMKYJIIpHBIX

IIPSAMBIX U IIPSMOMH,

NEPIEHIUKYISIPHON K IJIOCKOCTH.

HaxoauTh yribl MeXay

CKPEIIHUBAIOIIUMUCSA IPSMBIMH B KyOe U
UpamMuie.

ITpuBoAUTH MPpUMeEPHI U3 PEATTBHOMN KU3HU U
OKpYXaroliei 00CTaHOBKH, WILTIOCTPUPYIOIIUE
MEePHEHAUKYIISIPHOCTD MPSIMBIX

B [IPOCTPAHCTBE

Y IEPIEHUKYISIPHOCTD MPSAMOUN K
IIJIOCKOCTH.

®opmyMpPOBaATh IPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U

IJIOCKOCTH, IPUMEHSTH €ro Ha

MPAKTUKE: OOBSICHATH

NepIEeHIUKYIIPHOCTh pedpa Kyda

U IMaroHajM ero rpalu, KOTopas ero







HE COJICPKUT, HAXOJUTh JJINHY AHArOHaIn
KyOa. BBIUMCIIATE BRICOTY IPAaBUIBHOM
TPEYTroJbHOU

Y [TPaBUJIbHOM YETHIPEXYTOJbHOM TUpaMuJ 110
JIuHAM peEdep.

Pemarhb 3a7aun Ha BBIYUCIIEHUS, CBA3AHHBIE C
NEPIEHIUKYJISIPHOCTBIO MPSAMON U IJIOCKOCTH,
C UCIIOJIb30BaHUEM IIPU PELIEHUH
IUTAHUMETPUYECKHUX (PaKTOB

Y METOJIOB.

OO0BSCHATD, YTO HA3BIBAIOT
NEPIEHIUKYJIIPOM U HAaKJIOHHOHN U3

TOUKH K IUIOCKOCTH; ITPOEKIUEH

HAKJIOHHOM Ha INIOCKOCTh. OOBACHATH, YTO
Ha3bIBAETCS PACCTOSTHUEM:

OT TOYKH JI0 TNIOCKOCTHU; MEXY
napauiebHBIMU IUIOCKOCTSIMU; MEXKIY MPSAMOM
Y NapaJljIelIbHOM €1 INIOCKOCTBIO; MEXKIY
CKPEIIHUBAIOIIUMHUCS MTPSMBIMHU.

HaxoauTthb 5TH paccTOSTHUSA B IPOCTBIX
ciydasix B Kyoe, mupamuje, mpusme.
MopennpoBaTh peajabHble CUTYalllN Ha
A3bIKE TEOMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN

C UCTIOJIb30BAHUEM I'COMETPUICCKUX




MTOHATHM.

Hcnonb3oBaTh 1pu pelieHny 3a/1a4 Ha
nmocTpoeHue ceueHuit reopemy Iudaropa,
CBOMCTBA MPSAMOYTOJbHBIX TPEYTOJbHUKOB




VYTIIBI MEXTY IPSAMBIMH U
[JIOCKOCTSIMU
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Konump.p.-1

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOU U
IUIOCKOCTBIO; ABYTPAHHBIN yroJl, JIUHEHHBIN
yroJ IBYIPaHHOIO YIJIa.
[TeprieHAMKYAAPHOCTD IUIOCKOCTEMN: MTPU3HAK
NEPIEHIUKYISIPHOCTHU IBYX IIOCKOCTEH.
TeopeMa 0 TpEX NEPIEHIUKYIPax

AKTYyaIu3upoBaTh HakThl U METObI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOJUTH
aHAJIOTHU.

JlaBaTh onpeaejieHHe yriia MEKy IpsIMOU
U IIJIOCKOCTBIO, (POPMYIHPOBATH TEOPEMY O
TPEX MEepPHEeHIUKYIIsIpax 1 00paTHYIO K HEH.
Haxoaure yroa mexnay npsMon u
IUIOCKOCTBIO B MHOIOI'PaHHUKE,

PAacCTOSIHUE OT TOYKH A0 IIPSAMOM

HA IIJIOCKOCTH, UCIOJIb3YS TEOPEMY

0 Tpéx nepneHaukyispax. [IpoBomuts Ha
yepTeKe MNEpPHEHAUKYISAp: M3 TOYKM Ha
IPSIMYIO; U3 TOYKHU Ha IJIOCKOCTb.

JaBaTh onpeieNIeHuEe IBYTPAHHOTO YIJIa U
ero 31eMeHTOB. OOBICHATh PABEHCTBO BCEX
JMHENHBIX YTJIOB IBYTPAHHOIO yIJa.
Haxoautp Ha yepTexe IBYTpaHHBIA yroJl
npu  peOpe  nupaMuibl,  HPU3MBIL,
napajuIesIenuIe a.




JlaBaTh omnpeaeleHHe yria MeEXAy
IUIOCKOCTSIMM.

/laBaThb onpenejieHue

u  (opMyJHUpPOBaATHL MPHU3HAK

B3aUMHO NepPHEHANKYISPHBIX
IIJIOCKOCTEH.

HaxoauTsp yribl MeX1y IJIOCKOCTSIMU B

KyOe 1 mupamu/e.

Hcnoab3oBaTh IpH peLLIEHUH 33]Ja4 OCHOBHBIE
TEOPEMBI U METO/IbI ITAHUMETPHUH.
MoaeanpoBaTh peaibHble CUTYallud Ha
SI3bIKE TEOMETPHUH, UCCJIEI0BATH
MIOCTPOEHHBIE MOJIETN

C UCIIOJIb30BAHUEM T€OMETPUUYCCKUX TTOHATUH.
Hcnoab3oBaTh Ipu pelIeHUH 33124 HA
IIOCTPOEHUE CEYEHUN COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE




MHOrorpaHHUKH
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Konmp.p.-1

[ToHsiTHE MHOTOIpaHHHKA,

OCHOBHBIE 2JIEMEHTHI MHOTOI'PAHHUKA,
BBIITYKJIBIE U HEBBIITYKJIBIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOIOIPAaHHHUKA.

[Ipu3ma: N-yroyibHas npusma; rpaHu

AKTYyanu3upoBaTh (HaKThl U METOBI
IUIAaHUMETPHUH, PEJIEBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

JlaBaTh onpejesieHHe apajuleIenIeaa,
PAaco3HaBaTh €ro BU/bI U U3y4aTh CBOMCTBA.




Y OCHOBAHUS TIPU3MBIL; IpsSIMasi U
HaKJIOHHAsI TIPU3MBbI; OOKOBast

U TIOJIHAsl IOBEPXHOCTH MPU3MBI.
[Tapamienenunen, npsIMOYIrOJIbHbBIN
napaJulesenuIe]] 1 ero CBOHCTBA.
[Tupamua: N-yronpHas MupamMuIa, TPaHu |
OCHOBAHHE MHUPAMHU/JIBL; OOKOBAs M MOJTHAS
MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHas THpaMHa.

DeMeHThl IPU3Mbl U TUPaAMU/IBL.
[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSTHE
MPAaBUIBLHOTO MHOTOTPAaHHUKA; TPABUIIbHAS
npusMa

Y IIpaBUJIbHAS TUPAMK/IA; TPABUIIbHAS
TpeyrojbHasi MupaMuaa

U MPaBUJILHBIN TETpadip; KyO.
[IpencraBnenue o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa3Ip, T0JAeKa’p U
MKOCadIP.

CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEIIbHO TOYKH, TIPSMOM, TNTOCKOCTH.
DeMeHTHl CHMMETPUH B MUPAMHUTIAX,
napaiesienuneax, NpaBUIbHbBIX
MHOT'OTpaHHHKaX.

JlaBaTh onpeeseHne NTupaMubl,
PaCmo3HABaTh BUbI IUPAMUJ,
(¢opmympoBaTh cBoOIicTBa p&OEp, rpaHeil u
BBICOTBI ITPaBUJIBHON ITMPAMMU/IBL.

HaxoauTth miomanb moiIHOM

1 OOKOBOM MOBEPXHOCTU UpaMu/sl. JlaBaTh
onpeeeHue yCeUEHHON MUpaMUIBbI,
Ha3bIBaTh €€ DJIEMECHTHI.

®opMyJIMpPOBATH TEOPEMY

0 mIoIaau OOKOBOW TOBEPXHOCTU
IIPaBWIBHON yceu€HHOM nupamuabl. Pemars
3aJla4M Ha BBIUNCIICHHUE, CBA3AHHBIE C
IMpaMMJIaMu, a TAKXKe 3a7ja4ul Ha [IOCTPOEHUE
CEYCHUM.

JaBaTh onpeaejieHue IIPU3MBI,
pacnmo3HaBaThb BUJbI IPU3M, H300pakaTh
pu3Mel Ha yeprexe. HaxoauTsb muomans
MOJTHOM MM OOKOBO MOBEPXHOCTU IPU3MBI.
N3yuats cooTHOLEHUS Ditniepa 1uist

qrcia pédep, rpaHell U BepIIuH
MHOTOI'PaHHUKA.

N3yuarh Buabl IPaBUIBHBIX
MHOT'OTPaHHHUKOB, X HA3BAHUA U
KOJINYECTBO I'PAHEM.




BrrunciieHne 31€MEHTOB MHOTOTPAaHHHUKOB:
pé6pa, nuaronanu, yrisl. [ nomans 60xoBoM
MOBEPXHOCTH U MOJHOM ITOBEPXHOCTH
MPAMON NPU3MBIL, IUIOIIAAb OCHOBAHU,
TeopemMa 0 OOKOBOH MOBEPXHOCTH MIPSIMOM
npu3Mmbl. [1n01mans 60KOBOM MOBEPXHOCTH H
IMOBEPXHOCTH MPABUIILHON MHUPAMUJIBI,
TeopeMa

0 II0IaIM OOKOBOM MOBEPXHOCTU YCEUEHHOMN
MUPAMUJIBI

H3yyaTs cUMMETPHIO

MHOT'OTPaHHUKOB.

OO0BACHATD, KAKHE TOYKHU

Ha3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOM TOYKH, IPSIMOU WITN
IIJIOCKOCTH, YTO HAa3bIBAIOT LIECHTPOM, OChIO
WJIH TIJIOCKOCTBI0 CUMMETPHH (DUTYPBI.
IIpuBOAMTH MPUMEPBI CUMMETPUYHBIX
buryp B apXuTeKType, TEXHUKE, IPUPO/IE.
MoaeanpoBaTh peaibHbIE CUTYALIMU Ha
S3bIKE€ TEOMETPUH, UCCIIEI0BATh
MMOCTPOEHHBIE MOJIETT!

C UCIIOJIb30BAHUEM F€OMETPUYECKHUX TTOHSATHH,
HCII0JIH30BaTh MOA00ME MHOTOTPAaHHUKOB

OO0BEMBI MHOTOI'PaHHUKOB

10

Konmp.p.-1

[Tonsatue 06 06bpéMe. OOBEM NUpaMubl,
MIPU3MBI

AKTYaJIu3upoBaTh GaKkThl U METObI
TJITAHUMETPUH, PEJICBAaHTHBIE TEME.
OO0BbACHATH, KAK U3MEPSIOTCS
00BEMBI TEJ, IPOBOJIST AHAJIOTHIO C
M3MEPEHHUEM ILIONIaIen
MHOTOYTOJIbHUKOB. MOpMYJINPOBATH
OCHOBHEIE CBOMCTBA 00BEMOB.
H3y4yarTs, BBIBOAUTH (pOPMYJIbI




00BEMa TIPSMOYTOJIBHOTO

napajjaeiacnuiicaa, ipu3mMbl 1

nupaMubl.

BbI4ucasiTe 00bEM IPU3MBI

" IUpaMHUIBbI 11O UX 3JICMCHTAM. HpI/IMeHHTb
00BEM /ISl pEIICHHSI CTEPEOMETPHUUSCKIX
3a/1a4 1

JAJI1 HAXOKACHUA TCOMETPHUICCKUX BEJIIMYMUH.
MopeaupoBaTh peajbHbIC CUTYalluH Ha
SI3BIKE TCOMETPUH, HCCIE0BATH
HOCTPOCHHBIE MOJIEIN

C UCIIOJIb30BAaHUEM F€OMETPHUYCCKUX TTOHATHIL

[loBTOpEHNE N3Y4EHHOTO!
CEYEHMs], pACCTOSHUS U

YTJIbI

Konmp.p.-1

[Toctpoenue ceuenuii B

MHOTI'OI'paHHUKCE.

Brluucnenue paccTosHUN: MEXY IBYMs
TOYKaMH, OT TOUKH J0 IPSIMOU, OT TOUKH 10
TJIOCKOCTH; MEXKITY CKPEITUBAIOIINUMHUCS
IIPpsAMBIMH.

Brruucnenue yrios: Mexay
CKPEUIUBAIOIIUMHUCS IPSIMBIMH, MEXKY
HpHMOﬁ " IJIIOCKOCTBIO, IBYT'PAHHBIX YIJIOB,
YTJIOB MEKY IJIOCKOCTSAMU

CTpouTh ceueHrue MHOTOTpaHHUKA METOA0OM
CJIEJIOB.

JaBaThb onpeaesieHre paCCTOSHUS MEXKIY
burypamu.

Haxoauts paccrosiHue Mexay
MapaJuIeIbHBIMU IJIOCKOCTSIMH,

MEXY INIOCKOCTBIO U NTapAJIIEIbHOU €1
IPSAMOM, MEXK Y

CKpEIIMBAIOIMMMHUCS NPAMBIMU. CTPOUTH
JIMHEWHBIN yroJl ABYTPAHHOIO yIila Ha
yepreke




MHOTI'OrpaHHUKA U HAXOAWUTD €0 BCJINYUHY.
Haxozme YTJIbI MEKAY IINIOCKOCTAMU B
MHOTI'OrpaHHUKax

OBILIEE KOJIUYECTBO
JACOB IIO [TIPOI'PAMME
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11 KJIACC

HaumenoBanue pasgena Konnuectso OcHoBHOE cofepxKaHue OcCHOBHBIE BUBI JESITENBHOCTH
(Tembl) Kypca 4acoB 00yJaroIuXCs
AHATUTHYECKAT TCOMETPUS 12 BekTop Ha II0cKoCcTH AKTyaIM3upoBaTh (GaKkThl K METO/IbI
u B ripoctpanctse. CioxeHue IUTAHUMETPHUU, PEJIEBAHTHBIE TEME,
Komrp.p.-1 | Y BPIUHTAHHC BEKTOPOB. YMHOXECHHE NPOBOAUTE aHaIorny. OnepupoBarh

BCKTOpPA HAa 4YHCJIO. Paznoxenue BCKTOpa I10

TpéM HCKOMILIaAHAPHBIM BECKTOpaM.
HpaBI/IJ'IO ImapaJuICaCIiuIcaa.

Pemenne 3aga4, CBI3aHHBIX

C IPUMEHEHNEM IIPABUII IEUCTBUM C
BEKTOPAMH.

[IpssMoyronbHas cucTeMa KOOpAUHAT B
npocrpancTse. KoopauHarsl BEKTOpa.
[Ipocrenimme 3amgaun

B KOOpJMHATaX. YTOJI MEXIy
BeKTOpamu. CKaJIsIpHOE TPOU3BEACHUE
BEKTOPOB.

Boruncnenue yrioB My NpsIMbIMU U
IIJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJ

IIpU PCIICHNUU T'COMETPUICCKUX 3a1avd

MOHATHEM BEKTOP B IPOCTPAHCTBE.
®opMyIMpPOBATh IIPaBUIIO MapajuIeIeIuIIe a
IIPU CJI0KEHUU BEKTOPOB.

Cxy1aabIBaTh, BBIYUTATH BEKTOPBI,
YMHOKATh BEKTOp Ha uuciio. U3yuyars
OCHOBHBIE CBOMCTBA ATUX OMEPALIHIA.
JaBathb onpeneneHue npsMoyroibHOU
CHUCTEMbI KOOPJMHAT B IPOCTPAHCTBE.
Boipa3uth KOOpAUHATHI BEKTOPA Yepe3
KOOPJMHATHI €r0 KOHIIOB.

BbiBoauThH, HCNI0JIB30BATH GOPMYJTY JUTHHBI
BEKTOPA U PACCTOSHUS MEXIY TOUKAMM.
BripaxaTh CKaJISIpHOE IPOU3BEICHUE
BEKTOPOB Y€PE3 UX KOOPAUHATHI, BHIYUCISATD
YTOJI MEXKTY IBYMSI BEKTOPAMHU, ABYMS
MIPSIMBIMH.

HaxoauTh yroy Mex1y npsamon

Y TUIOCKOCTBIO, YTOJI MEXY ABYMS
TJIOCKOCTSIMU aHATUTHYECKUMU METOJAMH.
BopiBoaUTH, HCN0JIB30BATH (hOPMYJTY
paccTOAHUS OT TOYKH 10

IJIOCKOCTH

Pemars npocreiiimme 3ag1a4m Ha




HaXO0KJCHHE JUIMH U YTJIOB B

reoMeTpUUEeCcKuX (purypax,

npuMeHsTh Teopemy [udaropa, Teopemsl

CHHYCOB M KOCHHYCOB.

HaxoauTh miomna b MHOTOYyroJIbHUKA, Kpyra.

Pacno3naBaTh 11o100HbIe GUTYPBI, HAXOIUTh

OTHOILEHUS JUIUH

U IUIOIIAJIEH.

Hcnoab30BaTh Npu pelieHud
CTEpEOMETPUYECKUX 3a1a4 (PaKThl U

METOAbI INITAHUMETPUU

Ceuenus mapa

[loBTOpEHue, 06001IEHNE U 9
CHCTeMaTH3alus 3HAHUI: METOJIbI K 1
perieHus 3a1a4 OHTp-p.-
O0beM MHOTOTpaHHUKA 12
Kourp.p.-1
Tena BpamieHus 19 Coepa u map: HeHTp, paanyc, THaMeTp; AKTYaJIu3upoBaTh (pakThl U METOIBI
TUIOIIA b TIOBEPXHOCTH cephl. B3anmHoe IUITAHUMETPUH, PEJIEBaHTHBIC TEME, TPOBOIUTH
pacrionioskeHue chepbl U TIOCKOCTH; aHAJIOTHH.
KonTp.p.-1 | KacaTelbHAas MIIOCKOCTh K cdepe; mIomaas JlaBaThb onpe/esieHusi Cepsl U mapa, ux
cepsl. IIEHTpa, paguyca, IMaMeTpa.
N3o6pakenue chepsl, mapa Ha OmnpeneasTh chepy Kak GUTYpy BpaleHus
TUTOCKOCTH. OKPYXHOCTH.

HccaenoBaTh B3auMHOS

pacmosoxeHue cepbl U MI0CKOCTH, IBYX
cdep, HITICTPUPOBATH ITO HA YePTEKAX

U pUCYHKaX.

dopmyMpoBaTh OTPE/ICTICHUE KacaTeIbHON
TIJIOCKOCTH K cdepe,




CBOICTBO U IPU3HAK KACATEIBbHOMN IIIOCKOCTH.
3HAKOMUTBCSH C I€0/Ie3NYECKUMU JINHUSAMU Ha

chepe

[Tomany moBepxXHOCTU U 0OBbEMBI
KPYTJIbIX TEJ

11

KonTtp.p.-1

Huannapuyeckas NOBEPXHOCTh,
00pa3yronye MUIHHAPHYECKON
MOBEPXHOCTH, OCh IIMIIMHIPHYECKON
MOBEPXHOCTHU. LIMITMHIP: OCHOBaHUS U
OOKOBasI TIOBEPXHOCTD,

o0pa3yromias U 0Ch; IIIOMAas OOKOBOM
MOJTHOW TTOBEPXHOCTH.

N3o0pakenue mumHapa

Ha TuIockocTH. Pa3BépTka mummHpa.
Ceuenus nuivMHIpa (MII0OCKOCTHIO,
MapayuIeIbHOM WU TICPIICHAUKYISIPHON OCH
IUAJTUHIPA)

KoHuyeckasi noBepXHOCTD,
o0Opa3zyromire KOHHIeCKOM
MMOBEPXHOCTHU, OCh M BEPILIMHA
KOHUYECKOM MOBEPXHOCTH.

Konyc: ocHOBaHue 1 BepIIMHa,
oOpasytoias 1 OCh; TJI0MAb OOKOBOM
Y IOJIHOW OBEPXHOCTH. Y CEYEHHBIN
KOHYC: 00pa3yrollre 1 BhICOTA;
OCHOBaHUS U OOKOBasi IOBEPXHOCTb.
N300paxeHne KoHyca Ha INIOCKOCTH.
Pa3BépTka KoHYCa.

CeueHnust KoHyca (TITOCKOCTHIO,
NapajuIeIbHON OCHOBAHHUIO,

U IUNIOCKOCTBI0, IPOXOASAIIEH Yepe3
BEPILUHY)

KomOunanus Ten BpameHus

OO0BbSACHATB, YTO HA3BIBAIOT IIMJIMHIPOM,
Ha3bIBaTh €ro 3JeMeHThl. U3yuaTs,
00BSICHATD, KaK MOJYYUTh UIUHJIP TYyTEM
BpaILCHUS

MPSIMOYTOJIbHUKA.

BbIBOAMTE, HCI0JIB30BATH (POPMYITBI TS
BBIYHMCIICHHS TUIOIIAK OOKOBOM MTOBEPXHOCTH
HUATUHPA.

H3yuarsb, pacno3HaBaTh pa3BepTKy HAIMH/PA.
N300panxaTh LUIMHIP U €0 CEUEHUS
MJIOCKOCTBIO, TPOXO/ISIIEH Yepe3 ero och,
napajuieJIbHON WIN NMEePIEHIUKYISIPHONU OCH.
HaxoauTh mIomanay STUX CCUCHHI.
MoaeanpoBaTh peanbHble CUTYallUN Ha
SI3bIKE TEOMETPHUH, HCCJIEI0BATH
MTOCTPOEHHBIE MOJIETN

C UCIIOJIb30BAHUEM T€OMETPUUECKUX TIOHATUN

OO0BSICHATH, KaKO€ TEJI0 Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 AJIEMEHTHI.
N3yuath, 00bACHATH, KaK OJYYUTh KOHYC
IIYTEM BpAILCHUSA

MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
MN300paxkaTh KOHYC U €r0 CEUECHHUS
IIJIOCKOCTBIO, IPOXOALIEH Yepes3 OChb, U
IIJIOCKOCTBI0, NEPIEHAUKYIIIPHON

K OCH.

HN3yuarsb, pacno3HaBaTh pa3BEPTKY KOHYCA.
BbIBOAMTE, HCI0JIB30BATH (POPMYITBI IS




Y MHOTOT'PaHHUKOB. MHOTOTpaHHUK,
OIMCaHHBIN 0KOJIO cdepsl; chepa, BIHCaHHASL
B MHOTOTPAaHHHK WU

B TEJIO BpaILlEHUS

BBIUUCIICHUS IO 11 OOKOBOI MOBEPXHOCTH
KOHYCa.

HaxoauTp miomany ce4eHuit, IpoXoJamx
4yepe3 BEpUIMHY KOHYCa WU
NEPIEHIUKYIISPHBIX €r0 OCH.

OO0BSICHATH, KAKOE TEJI0 HA3bIBAETCS
yCE4EHHBIM KOHYCOM.

N3yuathb, 00bACHATSH, KaK €ro IOJyYUTh
IIyTEM BPALLCHU IPIMOYTOJIbHON

Tpanenuu.

BbIBOANTB, NPUMEHATH GOpMYITy [UIs
BBIYUCIICHHSI TUTOIIAId OOKOBOW TOBEPXHOCTH
YCEUEHHOr0 KOHYCa

AKTYaJIu3upoBaTh GakThl U METOIbI
IJITAHUMETPHUH, PEJICBAHTHBIE TEME, IPOBOJAUTH
aHaJIOTUU.

Pemates crepeomerpudecKue 3a1auu,
CBS3aHHbIE C TE€JIaMH BpPALICHMUS, IOCTPOCHUEM
CEUeHMI TeJ BpallleHus!, ¢ KOMOMHALUAMU Tel
BpalleHust

Y MHOTOTPaHHUKOB Ha HAX0XKJIEHUE
reOMEeTPUYECKUX BETNYMH.

Hcnonb3oBaTth npu pelieHUU
CTEPEOMETPUYECKUX 3a/1a4
IUIaHUMETpUUECKUe (PaKThl U METOJIbI 3a]]auu
Ha BBIYUCIICHUE

U JI0Ka3aTeNbCTBO.

MopenupoBaTthb peajabHble CUTYallll Ha
S3bIKE TEOMETPUH, HCCJIE10BATH
ITOCTPOEHHBIE MOJIETN

C UCTIOJIb30BaHUEM IT'€OMETPUUYECKUX TTOHSITUI




J{BrKeHus 2
[loBTOpEHNE U3yUEHHOTO 3 OcHoBHbIE (HUTYPBI, PAKTHI, TEOPEMBI Kypca Pemarp npocreiimme 3amaud Ha
IUTAHUMETPUH. 3aJa4u INIAHUMETPUHU U HaxXOoXJEHWe JUIMH M YIJIOB B
METObI UX reoMeTpHUecKuX (purypax,
pelIeHus. npuMeHsTh Teopemy [udaropa, Teopemsl
OcHoBHbIe (GUTYPHI, (HAKTHI, TEOPEMBI Kypca CHHYCOB 1 KOCMHYCOB.
CTepeoMeTpHN. 3a1aqn HaxoauTh miona b MHOTOYyroJIbHUKA, Kpyra.
CTEPEOMETPHY H METOJBI HX PElIeH s Pacno3naBath 110,100HbI€ GUTYPBI, HAXOIUTh
OTHOIIECHUS UTUH
U IUIOLIAJEH.
Hcnoab30BaTh Npu pellieHud
CTEpEOMETPUYECKUX 3a1a4 (GaKThl U
METOBI INITAHUMETPUN
OBUIEE KOJIMYECTBO 68

UYACOBIIO ITPOI'PAMME




PABOYASA TIPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

IHOACHUTEJIbHAS 3AIIMCKA

VYuebublil Kypc «BeposTHOCTh M CTaTUCTHKa» 0a30BOT0 YPOBHsS SBISAETCS MPOJOJKEHHUEM U
pa3BUTHEM OJHOMMEHHOIO y4eOHOTro Kypca 0a30BOrO YpOBHS OCHOBHOTO OOIIEro oOpa3oBaHMS.
YueOHbIN Kypc mpeaHaszHaueH i (opMUpOBaHUS y OO0yYarOIIMXCS CTaTUCTHUYECKOH KYIbTYphl U
NIOHMMAHHSA POJU TEOPUM BEPOSTHOCTEH Kak MaTEMaTHYECKOrO0 HWHCTPYMEHTA [UId H3y4YCHUS
CllyyallHbIX COOBITHH, BEIWMYMH M MpoueccoB. llpm wu3ydeHun y4yeOHOro Kypca oOOramarTcs
NpPEICTaBICHUS OOYYaIOIIMXCS O METOJaX MCCIeJOBaHUS HW3MEHYMBOTO MHpA, pPa3BHBAETCS
NOHMMaHHME 3HAYUMOCTH M OOIIHOCTH MaTeMaTHYECKUX METOJIOB MO3HAHUS KaK HEOTHEMIIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Coneprkanue yueOHOro Kypca HalpaBJIeHO Ha 3aKpeIIeHHe 3HaHWMH, IOJIYYESHHBIX PU U3yYEHUU
Kypca Ha ypOBHE OCHOBHOTO O0mIeTro oOpa3oBaHMSA, M HA PA3BUTHE NPEICTABICHHH O CIyJalHBIX
BEJIMYMHAX M B3aMMOCBA3SIX MEXIYy HUMM Ha BaXKHBIX IPUMEpaX, CIOKEThl KOTOPBIX IOYEPIHYTHI
U3 OKpyKaroliero mupa. B pesynprare y oOyuarommxcst JOJKHO cpOpMUPOBATHCS MpEACTaBIECHUE
0 HauOoJiee ynoTpeOUTENbHbIX M OOIIMX MAaTEeMAaTUYECKUX MOJENSIX, UCHOJIb3YEMBIX Ul ONUCAHMS
AHTPOIIOMETPHUYECKUX U JIEMOTpaUIeCKUX BEITUYNH, TOTPEITHOCTEH B PA3TUIHOTO POJa U3MEPEHUSX,
JUTUTENIEHOCTH 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUU U
IPOLIECCOB B OOIIECTBE.

B coorBercTBUM C yKa3aHHBIMH LEISIMH B CTPYKType YydeOHOro Kypca
«BepoATHOCT M CcTaTHCTUKa» JUIsl YPOBHS CpelHero oOiiero oOpa3oBaHuss Ha 0a30BOM YpPOBHE
BBIJICJIEHBI CIIEAYIOIINE OCHOBHBIE cO/epKaTeNbHble TUHUU: «CiaydaiiHble COOBITUS U BEPOSTHOCTH,
«Cny4aiiHble BEJIMYUHBI U 3aKOH OOJIBILINX YUCEID».

BaxHylo uyacTb yuyeOHOro Kypca 3aHMMaeT H3y4YE€HHE TI'€OMETPUYECKOro M OMHOMHUAIBHOTO
pacnpeneseHnii U1 3HaKOMCTBO C MX HENPEPbIBHBIMU AaHAJIOIAaMU — IOKa3aTeNbHBIM M HOPMaJIbHBIM
pacrpeeNeHusIMHU.

Conepxanne mauHMHM «CiyyaiiHble COOBITHSI M BEPOSTHOCTH» CIY)KUT OCHOBOM JUis
(dbopMHpOBaHHUS MPEICTABICHUNA O PAaCHpeleNCHUH BEPOATHOCTEH MEXAy 3HAUEHUSMH CIydaiHBIX
BEJIMYMH, a TakXe JTa JIMHHUA HeoOXoauMa Kak 0a3a /uid W3ydeHMsI 3aKOHa OOJIbIIUX YHCEN —
(yHZAaMEHTAILHOTO 3aKOHA, JEHCTBYIOIIEro B MPUPOJAE U OOLIECTBE M MUMEIOIIEr0 MATEMaTHYECKYIO
dopmanmuzanuio. Cam 3akoH OOJBIIMX YHCEN TMpejiaraercs B O3HAKOMUTENbHOH Qopme ¢
MHUHHMMaJIbHBIM HCIOJIb30BAHNEM MaTEMaTHYeCKOro opMainu3ma.

Tembl, cBA3aHHBIE C HENPEPHIBHBIMU CIIyYallHBIMH BEJIMYWHAMH, aKIEHTUPYIOT BHHUMAaHHE
oOyJaronuxcsl Ha OMMCAHUU U U3YYEHUU CIIy4alHBIX SBJIEHUH C IIOMOILBIO HETIPEPHIBHBIX  (PYHKIIHM.
OcHOBHOE BHHMMAaHHE YJAEISAETCS IOKA3aTE€IbHOMY M



HOpMAaJIbHOMY pacrpeieneHusM, IpU  3TOM  Mpernojaraercs O3HAKOMUTENHHOE
u3ydeHue MaTepuana 6e3 JoKa3aTesIbCTB MPUMEHSIEMbIX (DaKTOB.
OOmee  4yucIO  4YacoB,  PEKOMEH]IOBAHHBIX Ui u3ydeHus ~ yd4eOHOro  Kypca

«BepositHoCcTh M cTaTHCcTHKa» — 68 vacoB: B 10 kiacce — 34 waca (1 gac B Hexmenio), B 11 kitacce —
34 gaca (1 gac B HenemIO).

COJEP)KXAHUE OBYYEHMUSA 10

KJIACC

IIpencraBneHue AaHHBIX C IOMOIIBIO TabauI U Auarpamm. CpenHee apupmMeTuyeckoe, MeIuaHa,
HanOoJIpIlIee ¥ HAaUMEHbIIEEe 3HAUYEHUS, pa3Max, JAUCHEPCUS M CTAHAAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabOpOB.

CrayvaiiHple SKCIEPUMEHTHI (OMBITBI) W CIIydailHble COOBITHS. OJEMEHTapHbBIE COOBITHS
(ucxozpl). BeposiTHOCTB cityyallHOro coObITHA. bBiHM30CTh 4acTOTBI M BEPOATHOCTH COOBITHI.
CnyyaiiHple ONBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU. BeposiTHOCTH CcOObITHI B
OIBITaX C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMH COOBITUSIMH.

Onepanu  HaJx COOBITHSIMH: TIEpECeUCHHE, OOBEAMHEHUE, NPOTUBOIOIOKHBIE COOBITHS.
Huarpammsl Ditniepa. opmyiia cia0KeHUsI BEPOATHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOMKEHHE BEPOATHOCTEH. JlepeBO CiydallHOro 3KCIIEPUMEHTA.
®dopmya moaHO# BepoaTHOCTU. HezaBucumeblie COOBITHS.

KomOunatopaoe mnpaBwio ymHOXeHus. [lepectanoBku u ¢akropuan. UYucio codeTaHHid.
Tpeyronsauk [Tackans. @opmyna 6maoma HeroToHa.

buHapHbIif ciay4yaliHbli ONBIT (MCIIBITAaHUE), yenieX U Heynada. HeszaBucumele ucnsitanus. Cepus
HE3aBHCHUMBIX MCIIBITAaHUM 0 niepBoro ycnexa. Cepus He3aBUCUMBIX MCTIBITAHUNM bepHyim.

CrnyyaiiHas BenmunHa. Pacripenenenue BeposiTHOCTeN. Jlnarpamma pacrpeieneHusl.

[Tpumepsl pacnpeieneH i, B TOM 4nciIe, FeOMETPUIECKOe i OMHOMHAIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIydalHBIX BEJIWYMH: MaTEMAaTHYECKOE OKHMIAHUE, AMCIEPCUS U
CTaHJapTHOE OTKJIOHEHue. IIpumepsl NpHMEHEHUsS MaTeMaTH4YEeCKOro OXHUIAaHWA, B TOM YHCIE B
3a/la4ax M3 MOBCEJHEBHOW XU3HU. MaTemaTuueckoe OKHUJaHuEe OMHApHOHN Ccily4yailHON BEIWYUHBI.
MaremaTtnueckoe OKHJIaHHE CYyMMBI CIIy4alHBIX BEJIMYMH. MareMaTudeckoe 0KUIAHUE U JUCIIEPCHS
reOMETPUUECKOT0 M OMHOMHAJILHOTO pacipeleIeHUH.

3akoH OOJBIIMX YUCENl U €ro pojb B Hayke, NMpUpojae U oduiectBe. BbIOOpOUHBIH MeTOn
HICCIIENOBAaHUMN.

IIprmepsl HENPEPBIBHBIX CIIy4alHbIX BeIUYMH. [IoHATHE O TUIOTHOCTH paclpenenacHus. 3anaud,
IPUBOAAIINE K HOPMAJIbHOMY pacnpeneneHuto. IIoHsaTHe o HOpManbHOM paclpenesIeHUH.



INPEJIMETHBIE PE3YJIbTATbBI

K xonuy o6y4yenus B 10 kiacce o0y4daronuiics NOIy4YuT CleAYIOIINE IPEIMETHbIC Pe3yIbTaThl:

YUTATh U CTPOUTH TAOJIULIBI U JUArPaMMBL;

ONEpPHUPOBATh TOHATHAMHU: CpelHee apupMeTHYecKoe, MeauaHa, HauOojbllee, HauMEHbIIee
3HAa4YCHHE, pa3Max MacCUBa YHCIOBBIX JaHHBIX;

ONEPUPOBATh MOHATUSAMM: CIy4YalHbI OSKCIepuMEHT (OmbIT) M Ccly4yailHoe CcoObITHE,
AIIEMEHTApPHOE COOBITHE (DJIEMEHTApHBIA MCXOMA) CIY4alHOTO OIBITA, HAXOIUTh BEPOSTHOCTH B
OIBITaX C PABHOBO3MOXXHBIMH CIy4alHBIMH COOBITHUSIMH, HAXOJUTh W CpPaBHUBATh BEPOATHOCTHU
COOBITHH B U3YYEHHBIX CIy4YailHbIX 3KCIIEPUMEHTAX;

HaxXoauTh M (HOPMYIHPOBATh COOBITHS: IE€pecedeHHe M OOBEAMHEHHE MTaHHBIX COOBITHIA,
cOOBITHE, MTPOTHUBOIOIOKHOE JAHHOMY COOBITHIO, MOJIb30BAThCs JHarpaMMaMu Diijepa U GpopMyIioi
CJIOKEHMSI BEPOSITHOCTEN MPU PELLIEHUH 33/1a4;

ONEpPUPOBATh TOHATUSIMH: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIC COOBITHS, HAaXOIUTh
BEPOATHOCTH C IIOMOUIBIO MIPABUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIy4aliHOTO OIbITA;

OPUMEHATh KOMOMHATOpPHOE MpaBWJIO YMHOXKEHHsS HpU pPEUIeHHH 33Jay; OIepUpoBaTh

NOHSATUAMM: HUCIHBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpHs
UCTIBITAHUH, YCIIEX U HeyJjaua, HAaXOAUTh BEPOSITHOCTU COOBITUI B CepUU HE3aBUCUMBIX HCIIBITAHUI 10
IIEpBOTO yclexa, HaX0UTh BEPOSITHOCTU COOBITUN B cepuM UcIbITaHui bepHyuu;

OIIEpUPOBATh IOHATHAMM: CIIydalHas BEJIMYMHA, PACIPENEICHUE BEPOATHOCTEH, Iuarpamma
pacnpezneseHusl.

K xoniy o6yuenus B 11 ki1acce oOy4aroniuiicst HoJy4uT CIASAYIOIINUE TPEAMETHBIC PE3YIbTAThI:

CPaBHUBATH BEPOATHOCTU 3HAYECHUM CIIy4alHOM BEIUYMHBI I10 PACIPEIEICHUIO WA C TTIOMOLIBIO
IUarpamm;

OIIEpUPOBATh NOHATHEM MATEMAaTHUYECKOTO OKUIAHMS, IPUBOJIUTH IPUMEPBI, KaK MPUMEHSETCA
MaTeMaTUYeCKOe OXKUAAHWE CIy4ailHOW BENWYMHBI HAaXOAWTh MaTeMaTHYecKoe OXKUIAHHE I10
JTAHHOMY pacIpeleNICHHUIO;

UMETh TPEACTABIIEHUE O 3aKOHE OOJBIIMX YHCEN, HMETh

IpeJICTaBICHUE O HOPMAJILHOM pacIipe/leleHu .
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KJIACC
Haumenosanue paznena  |KommaectBo OcHOBHOE coziep>KaHne OcHOBHBIE BU/IBI IESITEIBHOCTH
(Temnl) Kypca 4acoB oOyyJaronmxcs
[IpencraBieHne TaHHBIX 4 IIpencrasneHue JaHHBIX C TOMOLIBIO N3Baexats nHGopManuio u3 TadbIUI
Y OIKCATEeIbHas CTAaTUCTHKA Tabnui u quarpamm. Cpennee U AMarpaMm, MCIoJab30BaTh TaOIHIIbI
apu(pMeTHYecKoe, MeIaHa, Y IMarpamMMBbl JUIs IPEICTABICHUS
HauOosbllIee U HAUMEHbLIEE CTaTUCTUYECKUX JaHHBIX.
3HA4YEHUS, pa3Max, JUCIIEPCHs, Haxoaurts onucarenbHbIe
CTaHJaPTHOE OTKJIIOHEHHUE YU CIIOBBIX XapaKTEPUCTUKN JAHHBIX.
HabOpoB BbiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CiydalHON U3MEHYUBOCTU
u onpenenstonux e€ pakropax
City4aiiHbIE OIIBITHI 3 CrnyyaliHble SKCIEpUMEHTHI (OTIBITHI) BoiaeasiTe Ha IpUMepax ciry4aiHble

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AIIEMEHTAPHBIMU UCXOdaMU

U CIy4aiiHbIe COOBITHS.
DOneMeHTapHbIe COOBITUS (MCXOIBI).
BeposTHOCTB CilyyaliHOTO COOBITHS.
BepositHOCTH COOBITHIA B OTTBITAX

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH.
[IpakTuueckas pabora

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OIIBITE.

DopMyJIUPOBATH YCIOBUA TPOBEICHUS
CIIy4alHOTO OIBITA.

Haxoautb BEpOSITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMU.

MoaeaupoBaTh ONBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
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ncxoaaMu B Xo0J1€ HpaKTH‘ICCKOﬁ pa6OTI)I

Onepanuu Haj COOBITUSIMU,
CJIO’KEHUE BEPOSITHOCTEN

Omnepanuu HaJ COOBITHSMHU: TIEpECeUeHUE,
0o0BbeMHEHNE COOBITH, TPOTUBOMOIOKHBIE
COOBITHSI.

Huarpammsl Dinepa. @opmyiia CIOKEHUS
BEPOATHOCTEMN

Hcnoan3oBath quarpaMmel Ditiiepa 1
CJIOBECHOE OMHUCAaHHE COOBITHI JIIst
(GOPMYIUPOBKYU U U300paKCHIS

00BbEIMHEHUS ¥ TIEPECEUCHUS COOBITHA.
Pemiath 3a1a4u ¢ UCMOJIL30BaHUEM (OPMYIIBI
CJIOKEHHSI BEPOSITHOCTEM

Y ci10BHasi BEPOSTHOCTD, JEPEBO
CIIy4aifHOr'o O1bITa, popmyia
IIOJIHOM BEPOSATHOCTH

1 HE3aBUCHMOCTH COOBITUH

VYcioBHas BEpOATHOCTb. Y MHOXKEHHE
BEpOATHOCTEN. JlepeBO CiIydyaliHOrO
skcnepuMenTa. Popmyra moJIHON
BeposiTHOCTH. HezaBucumbie COOBITHS

Pemath 3a1aum Ha HAXOXKICHUE
BEPOSTHOCTEH COOBITHIA, B TOM YHCIIC
YCIIOBHBIX C IIOMOILBIO JIEPEBA Cy4YaitHOTO
OTIBITA.

OnpeneasiTb HE3aBUCHMOCTh COOBITHIA TTIO
dbopMyIe U o opraHu3aIfy CIy4aitHoro
OTIBITa

DIEMEHTHI KOM6I/IHaTOpI/IKI/I

Komb6unaropHoe npaBuio

ymHO)KeHus. [lepecranoBku

u ¢akropuain. Yucio couetaHuil.
Tpeyronsauk [Tackans. @opmysna GuHOMA
Herorona

Hcnoab30BaTh IPaBUII0 YMHOXKEHUS JUIS
NEePeUUCIICHUs COOBITHIH

B CJIy4YallHOM OIIBITE.

IMoab30BaThest GopMyIoOi U
TpeyroibHUKoM Ilackamns

JUISL OIIPEICIICHUS YU CIIa COYETAHUN
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Cepuu nocuaea0BaTeIbHbIX
HUCTIBITAaHU I

bunapHblii ci1y4aiiHbIN ONBIT (MCIIBITAHUE),
ycliex U Heyzaaya.

HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX MCIIBITAHUM 10 IEPBOTO

Pa30uBaTh Ci105KHbIE SKCIIEPUMEHTHI Ha
OT/IEIbHBIC UCTIBITAHUS.

OcBauBaTh NOHATHS . UCIIBITAHUE, CEPUS
HE3aBHCHUMBIX UCIIBITAHUH.
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ycnexa. Cepust He3aBUCUMBIX HCTIBITAaHUM IIpuBoaMTHL NPUMePHI CEPUIl HE3ABUCUMBIX

bepnymnu. WCIIBITAHUM.

[NpakTuyeckas pabora PemaTth 3a1a4um Ha TOMCK BEPOSITHOCTEM

C HCTIOJIb30BAaHUEM JIEKTPOHHBIX TaOJIHII COOBITHIi B CCPHH UCIILITAHUIL IO [IEPBOIO
ycrexa

U B cepusix ucnbeitanuid bepnymnu. U3yuars B
X0/1e MPAKTU4ecKoii padoThI C
MCIOJIb30BAHNEM DJICKTPOHHBIX TA0JIHII
BEPOSITHOCTH COOBITHI B CEpUSIX HE3aBUCHUMBIX

WCIIBITAHU I
CrnyuaiiHble BETUYHUHBI U 6 Crnyuaitnas BennuuHa. Pacnipenenenue OcBauBaTh NOHATHSA: CIy4daliHas BEJIINYMHA,
pacnpezneneHus BEPOATHOCTEH. pacripeniesieHue, TabIuIa pacipeaesieHus,
Huarpamma pacnpenenerus. Cymma ArarpaMma pacipeaciacHus.
U IPOU3BEICHUE CIIyYaiiHBIX BEJIMYUH. IIpuBoauTHL NpUMeEpPHLI
[Ipumeps! pacipeiesieHnid, B TOM 4YHCIIe pacipeneneHui, B TOM YUCie
T€OMETPUUYECKOE reOMEeTPUYECKOT0 1 OMHOMHUAIIBHOTO.
1 OGMHOMHUAILHOE CpaBHUBATB pacIpeelICHUs] CITyIaiHbIX
BEJIMYNH

HaxoauThb 3Ha4€HUS CyMMBI

Y IPOU3BEACHHUS CITyYaliHbIX BEJIUYH.
CTpouth M pacno3HaBaTh
reoMeTpHuecKoe 1 OMHOMUAIbHOE
pacripezienieHue
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[ToBTOpEeHwme, 0600IIEHTE, 5 OnucarenbHas cratuctuka. CiydaitHbie IHoBTOPATH HU3y4YECHHOE
cHUCTEeMaTu3aIus 3HAaHU I OTIBITHI U BEPOSATHOCTHU CIIYYaWHBIX COOBITUM. | ¥ BBICTPAMBATH CUCTEMY 3HAHHI
Omnepanuu Haa COOBITHAME. DIIEMEHTBI
KOMOMHATOPHKH, CEPUU HE3aBUCUMBIX
HUCTIBLITAaHUH

OBIIEE KOJIMYECTBO YACOB 34
110 [TIPOTPAMME
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11 KJIACC
HaunmenoBanue pasgena Komnuectso OcHoBHOE cofepxKaHue OcHOBHBbIE BUIbI JEATEIBHOCTH
(Temsl) Kypca 4acoB o0OyJaromuxcs

MaremaTnueckoe OKugaHue 4 [Tpumepsl npUMEHEHHUs OcBauBaTh [NOHATHE MATEMAaTUYECKOTIO

CIIy4aifHOM BEJIMYUHBI MaTEMaTUYECKOTO OKUIaHUS OKUJAHUS.
(cTpaxoBaHue, J0TEPES). IIpuBoauTH U 00CYKIATH IPUMEPHI
Matematuyeckoe 0XKHIaHUE CYMMBbI [IPUMEHEHUS MaTEMaTHUECKOT O OKUJaHUSI.
CIIy4aifHbIX BETUYHH. Boruncnsars
MatemaTtuuyeckoe oxKuiaHue MaTeMaTHUYECKOE OKUAAHNUE.
r€OMETPUYECKOTO U OMHOMHUATILHOTO Hcnonb3oBaTh NOHATHE
pacnpezeneHui MaTEMaTHYECKOI0 0)KMJIaHUS U €r0 CBOWCTBA

IIPU PELICHUH 3a/1a4.
HaxoauThb 110 13BeCTHBIM (hopMyIam
MaTEMaTHYECKOE OKHUAAHUE CYMMBI CIIy4aiHbIX
BCJIMYHH.

Haxoauthb 1o u3BeCTHBIM (opMyIaM
MaTEMaTHYECKNE 0’KUJAaHUS CITy4alHbIX
BCJIMYMH, UMCIOIINX I'COMETPUUCCKOC

1 OMHOMMAJILHOE pacIpeesieHUs
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Jucnepcus u ctanaapTHOE
OTKJIOHEHHE CIIy4alHOU
BEJIMYMHBI

Jucnepcus u ctanaapTHoOe

OTKJIOHEHHE. J(ucnepcuun
TCOMETPHUICCKOI'O 1 6I/IHOMI/IaJIBHOFO
pacripesiesieHusl.

[TpakTuueckas pabora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX TaOIHII

OcBauBaTh MOHATHUS: IUCHIEPCHS,

CTaHJapTHOE OTKJIOHEHUE CIIy4aiHOM BETUUMHBIL.
Haxoauts qucnepcuto no

pacnpeeseHuto.

Haxoauth 110 3BeCTHBIM (hopMyITam
JUCIIEPCUIO0 TEOMETPUUECKOTO

1 OMHOMUAIBHOTO pacipeesieHus, B TOM

YHCJIEC B XO/I€ MPAKTHYECKOM pabOTHI C
MCIIOJIb30BAaHUEM DJICKTPOHHBIX TAOJIHIL

3aK0H OOJBIINX YHCEIT

3akoH OoJbIIKX yrcesl. BeiOOpouHbIil MeTOT
HUCCIEeOOBaHUN.

[TpakTudeckas pabota

C UCTIOJIb30BAaHUEM DJICKTPOHHBIX TAOJIHI

3HAKOMHUTBCS C BBIOOPOYHBIM METOJIOM
HCCIIE0BAHUS COBOKYITHOCTH JJAHHBIX.
H3yuatsb B X0/1€ MpaKTUUIECKON pabOTHI C
HCITOJIb30BAaHNUEM JJIEKTPOHHBIX

TabJINL MPUMEHEHNE BBIOOPOYHOTO METO/1a
WCCIIEJOBAHMS

HenpepsiBHBIE CilyyaliHble
BEJIMYMHBI (pacrpeiesieHns)

IIpuMepsl HENPEPBIBHBIX CIIy4alHbIX
BennurH. OyHKIKS II0OTHOCTH
pacnpenenenusi. PaBHomepHOe
pacrpeieIeHne U €ro CBOMCTBA

OcBauBaTh NOHATHUSA: HENIPEPBIBHAS CllydailHas
BEJINYMHA, HEIIPEPBIBHOE PACIIPECIICHHUE,
(GyYHKIHS IUIOTHOCTU BEPOSITHOCTH.

IIpuBOAMTH IPUMEPBI HEIIPEPBIBHBIX
CITyYailHBIX BEJIUYMH.
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HaxoauTthb BepOSITHOCTH COOBITUI
10 JAHHOU (DYHKITMH IIJIOTHOCTH, B TOM YHCJIC
PaBHOMEPHOTO pacIpeeICHHS

HopwmainbHoe pacnpenenenue 2 3ajauu, IPUBOAAIINE K HOPMAIIBHOMY OcBauBaTh MOHATHS: HOPMAJIbHOE
pacupeneneHnto. OyHKIMS IUIOTHOCTU U pacnpeneieHue.
CBOMCTBAa HOPMAJIBHOT'O PACIPEICIICHHUS. Bo1aessiTh 110 OIMCaHUIO CITy4YaliHbIEC BEJIUYUHBI,
[NpakTuueckas padora pacmpesienéHHbIe
C UCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJINIL TI0 HOPMaJIbHOMY 3aKoHy. IIpuBoANTE

NpHUMePBI 33]a4, IPUBOJAIINX K
HOpMaJIbHOMY pacripeienienuto. Haxonuts
YHCJIOBBIE XapaKTEPUCTUKU HOPMAJIbHOTO
pacnpeseneHus o N3BECTHBIM (OpMyIIam.
Pemats 33124, CBSI3aHHbIE

C IPUMEHEHHEM CBOMCTB HOPMAJILHOTI'O
pacripesiesieHuil, B TOM 4ucie

C UCTIOJIb30BaHUEM AJIEKTPOHHBIX TAOIUI]

[ToBTOpenue, 0000IICHNE U 19 [TpencraBiaeHre JaHHBIX C MOMOIIBIO TabauI | [IOBTOPSATH U3yYCHHOE M BBICTPAUBATh CUCTEMY
cucTEMaTH3als 3HaHUI W Harpamm, orucareabHas CTaTUCTHKA, 3HAHWI

OIIBITHI

C PaBHOBO3MOKHBIMH 3JICMEHTaPHBIMU

COOBITHSIMH,

BBIUHCJICHHE BEPOSITHOCTEN COOBITUI
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C mpuMeHeHueM GopmyI u

rpaduuecKux METOI0B

(xoopauHaTHas OpsAMas, IepeBo, uarpamma
Ditniepa), clly4aifHbIe BETMYUHBI 1
pacnpeziesieHusi, MaTeMaTUYECKOe
0KUJAHUE CIyYailHON BEJIMYHUHBI

OBILEE KOJIMYECTBO
JACOB I10 [TIPOI'PAMME

34




