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HOACHUTEJBHAA 3AIINCKA KYPCA <MATEMATHKA 10-11»
VYuebnsiii kypc «Matematuka 10-11» coctouT u3 KypcoB «Anredpa ¥ Hayaia
Marematuyeckoro anamuza 10-11», «l'eometpuss 10-11» u «BeposiTHOCTH U
craructuka 10-11».

Ha uzydenue kypca «Martemaruka 10-11» oTBoauTcst Ha yriiyOJE€HHOM YpPOBHE
otBoauTcs 544 vaca: B 10 kmacce — 272 4aca (8 gacoB B Hefeno), B 11 kitacce —
272 gaca ( 8 4acoB B HEJIEIIO).

Ha m3yuenue ydueOHOTO Kypca «AnrebOpa W Hadaja MaTeMaTHUYECKOTO aHAIIN3a)
otBoauTcs 272 4aca: B 10 kmacce — 136 gacoB (4 yaca B Heaeno), B 11 kimacce —
136 yacoB (4 yaca B HEJIEIIIO).

Ha wusyuenue ydeOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).

Ha wu3ydyenue yuyeOHOTO Kypca «BeposiTHOCTP M CTaTUCTHUKA» Ha
yrayOneHHOM ypoBHE oTBoauTca 68 yacoB: B 10 kmacce — 34 uvaca (1 ydac B
Hezenmo), B 11 kiacce — 34 yaca (1 yac B Hezelnto).

HOACHHUTEJBHAA 3AIIMCKA KYPCA «Auaredpa uW Havaja
MaTeMaTndeckoro anajausa 10-11»

VY4eOHbIil Kypc «Anredpa M Hayajlla MaTeMaTU4YECKOTO aHaU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMBIX B MPOTrpamMMe CPEIHEro oOLIero oOpa3oBaHUS,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIeYnBAeT WHCTPYMEHTAIbHYIO 0a3y aus
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYrod CTOPOHBI, (hopMUpYeET
JIOTHYECKOE M aOCTPaKTHOE MBIIIEHUE O0y4arolUXCcsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOE€HUS MH(POPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca 0OydaroIiuecs OBIIAJEBaOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOH
JOCTHKEHHS B MATEeMaTH4IecKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hauajdl MaTEeMAaTUYECKOTO aHaln3a 3aKja/bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMHM (U3MKH, XUMHH, OMOJIOTHH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMM KOHCTPYKLUSMHU aireOppl M MaTeMaTU4YeCKOro aHalu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPKIACHUS C NMOMOLIBI0O MHAYKLUMU W PACCYKIAaTh NEIyKTHBHO, UCIOJIb30BAThH



00001IeHrEe W KOHKpETU3aluio, adCcTparupoBaHHe U aHAJIOTHIO, (opMuUpyeT
KpPEaTUBHOE U KPUTUYECKOE MBILLICHUE.

B xome uzyuenus yueOHOro kypca «Anredpa M Hauyanda MaTeMaTHUYECKOTO
aHanu3a» OOy4YaroIIMecs IMOJY4YaloT HOBBIA OMBIT PEIICHHUs NMPUKIAJAHBIX 3a/aad,
CaMOCTOATENIBHOTO TOCTPOEHHSI MAaTEMATHYECKUX MOJENEN PEANbHBIX CHTYalLHM,
UHTEpPHpPETallM  IOJIyYEHHBIX  pPELICHUM, 3HAKOMATCSI C  NPUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEH B MpPUPOJAE, HAyKe U MCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHblii Kypc 00danaeT 3HAYUTENBHBIM BOCIUTATENBHBIM TOTEHIIHAIIOM,
KOTOPBI peanmu3yeTcss Kak uepe3 Yy4eOHbIi Marepualn, CIOCOOCTBYIOIMINN
(OpMHUPOBAHNIO HAYYHOIO MHMPOBO33PEHMS, TaK W 4epe3 CHeUPUKYy y4yeOHOMH
NESATEIbHOCTH, TpeOyroleld MpOJOJDKUTENIBHON  KOHLUEHTPAllUM  BHUMAaHUS,
CaMOCTOSITEJIbBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 IOJyYECHHBIN
pe3yJnbTar.

B ocHoBe Mmeromuku o00ydeHust anreOpe M HauvajgaM MaTeMaTHYeCKOTro
aHaJIn3a JISKUT AESITETbHOCTHBIN NPUHIUNI 00yUYEeHMUS.

B crpyktype yueOHOro kypca «Anredpa M Hayaja MaTeMaTHYECKOTro
aHaJIM3a» BbIICJIEHBI CIEAYIOLIUE COAEpPKATEIbHO-METOANYECKUE TuHUMU: «Yucna
U BbIUKCIEHUD», « DyHKUNU U TpaduKu», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro asHamusa», «MHoxkecTBa H  JIOTHKa». Bce OCHOBHBIE
COZIEPKATEIBHO-METOAMYECKUE JIMHUM H3Y4aroTCs Ha IPOTSHKEHUM JIBYX JIET
oOydeHHss Ha YpPOBHE CpEIHEro OOIIer0 OO0pa30BaHMs, €CTECTBEHHO JJOMOJHSSA
JIpyr Apyra U MOCTENEHHO HaChIIasACh HOBBIMU TEMAaMH M pa3jaenaMu. JlaHHBIHA
y4eOHBIA KypC SIBISIETCS WMHTETPAaTUBHBIM, TIOCKOJBKY OOBeauHseT B cebe
COJIEpP’)KaHUE HECKOJIbKMX MAaTeMaTH4YEeCKUX JUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MAaTEMAaTUYECKUI aHAIW3, TEOPUS MHOXKECTB, MaTEeMaTHYeCKas
goruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEBAlOT Bc€ Oosee
IIMPOKUM MATEMAaTHYECKUM allapaToM, Y HUX MOCJIeI0BATENIbHO POpMHUpYeETCs U
COBEPIICHCTBYETCS yMEHUE CTPOMTH MAaTEMaTU4YECKyl0 MOJENIb pealbHOU
CUTyalluu, IPUMEHATh 3HAaHUS, MOJIyYEHHBIE [IPU U3yYEHUU YUEOHOro Kypca, i
pEILICHUs] CaMOCTOSITENIbHO C(hOPMYIMPOBAHHOW MaTeMaTUYECKOH 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenbHO-MeTOaUYECKas JIMHUS «Hucna M BBIYUCICHUS» 3aBEpPIIACT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS AEHCTBUTEIbHBIX YHUCET, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO 0011ero oopa3osanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss (OPMUPOBAHUIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B CEO0sl MCIIOJNb30BAHUE PA3THYHBIX
dopM 3amucu 4Ymcia, YMEHHE JAeNaTh NPUKHUIKY, BBHIMOJIHITH MPUOIMKEHHBIC
BBIUMCJICHMSI, OLIEHUBATh YUCJIOBBIC BBIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMHU



KOHCTaHTaMH. 3HAKOMble OOYYaroUIMMCSI MHOKECTBAa HATYypaJbHBIX, LEINbIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX YMCEJ  JOINOJHSKTCI  MHOXECTBOM
KOMIUIEKCHBIX 4YHuCell. B KaxaoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOICTBEHHBIE €My crenuduueckue 3amadydl M OINepaluu: JAeJCHHe HaIeo,
ONEpUpPOBAHME OCTATKAMU HA MHOXKECTBE UEJIbIX YHCEN, 0COOble CBOMCTBA
paLMOHAJIbHBIX U UPPALMOHATIBHBIX YHCENl, apu(PMETUUECKUE ONEpaluu, a TaKkKe
U3BJICUCHNE KOPHSI HAaTypaJbHOM CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaronmapsi mocnenoBaTeabHOMY PACIIMPEHUIO KpYyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHHUS JJI1 PEIICHUs Pa3iuyHbIX 3a1a4
(dbopMHpyeTCsl PENCTAaBICHUE O €AUHCTBE MAaTEMAaTUKH KaK HayKHM M €€ poju B
IOCTPOCHUU MOJIETIEN peanbHOro MHUpa, HIMPOKO HCHOJIb3YHOTCS O00O0OIIeHHE U
KOHKpETH3aLusl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pPEANM3YETCA HA MPOTSHKEHUM BCETO
o0ydeHHsT Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHMSs, MOCKOJIBKY B KaXKIOM
pazzene lIporpamMmsl HNPEAyCMOTPEHO PELICHHE COOTBETCTBYHOUIMX 3aaad. B
pesynbraTe OoOydaroluecs OBIAJEBAlOT Pa3IUYHbBIMH METOJaMH  pPELICHUS
palMOHANIbHBIX, HUPPALUOHAIBHBIX, IOKA3aTEIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHHWI, HEPaBEHCTB M CHUCTEM, a TakKXKe 3ajady,
comepxammx napaMmerpbl. [lomydeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS MpU
UCCIIEIOBaHUM (PYHKIUI C TOMOIIbIO NMPOU3BOJIHOM, NPU PELICHUHN MPHUKIAIHBIX
3aJla4 U 3a]la4 Ha HaXO)K/IeHWEe HauOOJIbIIUX U HAaUMEHbIINX 3HAYECHUN (YHKIUH.
JlanHast copepkarenbHas IMHUS BKITIOYAeT B ce0s Takke (OPMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€tel 1o  QopmyiaMm, MpeoOpa3oBaHHUS  PaMOHATBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAKKE BBIPAKECHUU,
COJIepKallluX CTerneHu M Jjorapudmbl. brarogaps u3yueHuro anreOpandecKkoro
Marepyaga IPOUCXOJWUT  JAJbHEWIIEe  pPAa3BUTHE  AITOPUTMHYECKOTO U
aOCTPAaKTHOrO MBIIUIEHUs OOy4Yaromuxcs, (GOPMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHMBOJBHBIMH  (OpMamMHu,  NPEICTABICHUS
3aKOHOMEPHOCTEN M 3aBHUCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBHl Uil PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33714, HAIJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
SI3bIKa HAYKU.

CopepxxarenbHo-MeToAMYecKass JUHUA «DyHKIMM W TpaQuKA» TECHO
nepernseTaeTcs ¢ IPYTrMMH JIMHUSAMU y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIEN0BATEIbHOCTh U3YUeHUsl MaTepraia. M3yueHue CTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHMA, UX CBOWCTB
U rpaduKoOB, UCTIOIB30BaHUE (DYHKIMU IS PEIICHUs 3a7ad U3 JPYTHX Y4eOHBIX
IPEAMETOB U PEANbHOW U3HHM TECHO CBA3AHO KaK ¢ MaTEMaTUYECKUM AHAIM30M,
TaK U C pELICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM Oo0iblIOE BHUMaHME



yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMy 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIMYMHAMHU, HCCIEOBATh TMOJIy4eHHbIC (YHKIHMHU, CTPOUTh HX
rpaduku. Matepuan 3Toi coJiep>KaTesIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
W HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4yHOi (GopMe: aHATUTHIECKOM, Tpadudeckoir um cioBecHOW. Ero m3ydenwme
CIIOCOOCTBYET PAa3BUTHIO  AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHUIO U KOHKPETU3AIMH, UCTIOIH30BAHUIO AaHAJIOTHA.

ConepxartenbHas auHus «Havama mMaremMaTH4ecKOro aHaiv3ay IO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTEeMaTUYECKUX, TaK U MPUKIAJIHBIX 3ajad,
JIOCTYIHBIX OOYYaroIIMMCS, TaK KaK y HHUX MOSBIISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKIHM, ONpeAesiaTh WX HauOOJbIINE W HaUMEHbBIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (GUTYP U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
yCKOpeHusi TmpolneccoB. JlaHHasi cojepxkaTenabHas JUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUST MAaTeMaTHYECKUX MOJEIeH peadbHbIX CUTYyallUi,
MO3BOJIIET HAXOAUTh HAWIYYIIEE pEUIEHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COLMAJIbHO-D)KOHOMUYECKUX, 3a7jayax. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO
aHaiM3a CrocoOCTBYET pa3BUTHIO aOCTPAKTHOro, (OPMabHO-JIOTHYECKOTO U
KPEATUBHOIO MBbINLICHUS, (POPMUPOBAHUIO YMEHUU paClO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe M HcKyccTBe. OOydarommuecss y3HAIOT O
BBIJJAIOIIMXCS pEe3yJIbTaTaX, IOJIYYEHHBIX B XOJ€ pPa3BUTUS MAaTEMAaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopnepxkaTeapbHO-MeToANYeCcKas JIMHUST «MHOXeCTBa U JOTUKAa» BKJIIOYAET B
cels SIEeMEHThl TEOPUU MHOXKECTB M MaTeMaTU4YeCKOW JIoruku. Teoperuko-
MHOECTBEHHBIE NTPEACTABICHUS IPOHU3BIBAIOT BECh KYPC IMIKOJIHHON MaTeMaTUKU
U TIpeaiaraloT HauOoJiee YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIIONIMI BCE pa3Jiesibl
MaTeMaTUKU W €€ NPWIOKEHHI, OHHU CBS3BIBAIOT pa3Hble MaTEMATHYECKHUE
JUCHMIUIMHBL U HUX TPUIOXKEHUS B eauHoe uenoe. [loaTomy BakHO naTh
BO3MOXKHOCTh OOy4YarmeMycCss IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MAaTEeMaTUKHU U WCIOJIb30BaTh €0 I BBIPAXKEHUS CBOUX MBICIIEH.
JApyruM BaXXHbIM TMPU3HAKOM MAaTEMaTUKM KaK HAyKd CJIEAyeT MpPU3HAThH
CBOMCTBEHHYIO €W CTpOroctb OOOCHOBAaHUW U CIIEIOBAaHUE OMpPEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
o0yyJaronmxcsi, mo3BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, OPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUSI.

B yueGHOM Kkypce «Anrebpa W Hadala MaTeMAaTUYECKOTO aHAIN3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIUPOBAHUS, KOTOPhIE MPU3BAHBI
Croco0CTBOBaTh ()OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMil, MCCIENOBaHUS ATHUX MOJEJIEeH C MOMOINbI0 amnmapara anreOpsl U



MaTEMaTUYeCKOr0 aHaliM3a, MHTEPIpEeTallui TOJYYeHHBIX pe3ylbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXK/IBIN U3 Pa3/IeIOB MIPOrPaMMBbl, TOCKOJIbKY BECh MaTEepHal
y4eOHOro Kypca IHIMPOKO HCIOJIb3YeTCs JJIA peuieHUs] MPUKIaAHbIX 3anad. [lpu
pelIeHNHd  pealbHBIX  NPAKTUUECKUX  3a7ad  OOydYarollhecs  pPa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HAaxXOIWTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCA,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETH3UPOBaTh  MpoOsemy.
JestenbHOCTh 1O (OPMUPOBAHMIO HABLIKOB PEIICHHS TNPUKIAJHBIX 3a7a4
OpTaHU3YETCS B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hadaia
MaTeMaTUYECKOTO aHaJIN3ay.

Ha wusydyenme yuebHOro kypca «AnreOpa W Hayala MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).

MNOACHUTEJIBHASA 3AIIMCKA KYPCA «I'eomerpust 10-11»

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
oO1ero oOpa3oBaHus, TaK Kak 00€CIeurnBaeT BOZMOXHOCTh U3YUYEHHUs JUCIUILIUH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IMKJIA.
[TockonpKky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpYEeMOE€  TpU  HU3YYCHUU
00yJaronMMucs MOHATUHHBIX OCHOB T'€OMETPHH, MPHU J0KA3aTeIbCTBE TEOPEM U
IIOCTPOCHUM LIENIOYKH JIOTUYECKUX YTBEPXKACHUU IPU PELICHUU N€OMETPUYECKUX
3a1a4, YMEHHME BBIIBUIaTb W ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJNB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
(du3nUecKux 3aaau.

[lens ocBoeHUst mporpaMMbl ydeOHOro kypca «l'eomeTpus» Ha yriyOoaéHHOM
YpPOBHE — pa3BUTHE WHAUBUAYAJIbHBIX CIHOCOOHOCTEH O0O0ydYaromuxcsi Mmpu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeIMeTHON obiactu «MartemaThka u
uHpopMaTUKa»  4yepe3  OoOecleueHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsI OoJjiee TIyOOKMX T'E€OMETPUYECKUX 3HAHMM U JEeHCTBUI,
crienu(UYHBIX TEOMETPUU, U HEOOXOJUMBIX JJI YCHEIIHOTO MPOQECCHOHATIBHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHKH.

[TpuoputeTHBIME 3a7ayaMy Kypca TEOMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISOTCS:

paclIMpeHre NPEACTABICHUS] O TEOMETPUM KaK 4aCTU MUPOBOU KYJIBTYpPhI U
dbopMHpoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMupoBaHrEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTYypax Kak o
BAKHEUIIINX MATEMAaTHYECKUX MOJEIAX, IMO3BOJSIONIMX OINUCHIBATH M M3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MMOHATUIHOTO armapara no pasaeiy
«CtepeoMeTpus» y4eOHOTO Kypca reOMETpHUH;



dbopMHupoBaHHEe  yMEHHUS ~ BJIaJ€Th  OCHOBHBIMH  TMOHSTHUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX UM HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEeHHE HUX TPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHIapTHBIE CTIOCOOBI peIIeH s 3a/1a4;

(opMHpOBaHKME YMEHHS PAacCliO3HABATh HA YEPTEKAX, MOJEISIX U B PEaJbHOM
MUpPE MHOIOTPaHHUKHM M Te€ja BpalICHUs, KOHCTPYHMPOBATH I'€OMETPUUYECKHE
MOJENH;

(opMHpOBaHHE MOHUMAHUS BO3MOYKHOCTH AKCMOMATHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHM, (OPMUPOBAHUE MOHUMAHUS POJIA AKCUOMATHKU IpHU
IIPOBEJCHNN PACCYXKIECHUN;

(GopMUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeJbCTB M AITOPUTMOB
peuieHus, yMEHUsl HUX INPUMEHATh, MPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C MPAKTUYECKUM COJEPIKAHUEM,
(dbopMHpOBaHHE MPEACTABIEHUS O HEOOXOAUMOCTH JIOKa3aTelabCTB  IpHU
000CHOBaHNMU MaTEMaTUUYECKUX YTBEPKACHUN U POJIM AaKCUOMATUKH B POBEACHUU
JNENYKTUBHBIX PaCCyKICHU;

pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUIEKTYalbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEH 00yJaronuxcs, MO3HABaTeIbHONH aKTUBHOCTH, MCCIICIOBATEIHLCKIX
YMEHUH, KpUTUYHOCTU MBIIUIEHUS, UHTEpPECAa K U3YUEHUIO TEOMETPHUH;

dbopmupoBaHrue (PYHKIIMOHAILHONW TPAaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHMsI pacro3HaBaTh MPOSIBICHUS TI'E€OMETPUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B peaibHBIX >KM3HEHHBIX CUTYallUSX W IPH U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSL PEATBHBIX CHUTYAllMil, HCCIEAOBAHMS TOCTPOCHHBIX MOJEIEH,
VWHTEPHPETALNH [TOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMHU COZEpKATEIbHBIMU JUHUSIMH yuyeOHOTo Kypca «l'eomerpusi» B
10-11 xmaccax sBisroTca: «lIpsmMble W IUIOCKOCTM B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopsl W  KOOpIHWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSMMY», PEIEBAHTHBIMU T€OMETPUM Ha YIIyOJEHHOM YypOBHE OOYy4eHMs B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJIEpPkKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a
(GopMHpOBaHHE JIOTMYECKUX YMEHUH  paclpeaensercds He  TOJbKO 0
CoJIepKaTeIbHbIM JINHUSAM, HO U 10 rojgaM oOyueHus. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOILIEE NMPEAMETHBIM pe3ysibTaTaM OocBoeHMsI DenepanbHON paboueit
IpPOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0y4YeHHs, CTPYKTYPHpPOBAaHO TaKUM
o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIPOCaM 00y4Jaromuecs
oOpamaiiuch HEOJHOKPATHO. OTO TO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMHU MMOHATHSIMHU U HaBBIKAMH ITOCJIEI0BATEIBHO U IIOCTYIIATEIBHO, C



cOOJII0/ICHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIIYIO
CHUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCs, PACIIUPSIS U yrayOssis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE TIO3BOJISICT:

co3nmatb ycinoBus qns  auddepennmanuu  oOy4deHUs, MOCTPOCHHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOECHEeUUTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIISIONICH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAOMIMXCA K TPOJODKEHUIO H3YyUYCHUS MATEeMAaTHKUA C
yaéToM BBIOOpa Oymymel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 IpoeccroHaTEHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomeTpusi» Ha yriyOJE€HHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kiracce — 102
yaca (3 Jaca B HEJIeINIO).

MNOACHUTEJBHASA 3AIIMCKA KYPCA «BepositHocTs 10-11»

VYuebnsiii kypc «BeposiTHOCTH W CTaTHCTHKa» YIIyOJIEHHOTO YpPOBHSA
SBISICTCS  TIPOJODKCHHEM W Pa3BUTHEM OJHOMMEHHOTO YYeOHOro Kypca
yrayOn€HHOTO YPOBHS HAa YPOBHE CPEIHETO 00Iero oopasoBaHus. YUeOHBIA KypC
npeaHa3HadyeH il GOpMUPOBAHUS y 00YHAIOIIUXCSl CTATUCTHUECKONW KYJIbTYPhI U
MMOHMMAHMS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YYCHUS CIyYalWHBIX COOBITHMH, BETWYWH W TpolieccoB. [Ipm m3ydeHunm Kypca
o0OoramaroTcsi TMPEACTaBICHUA OOYyYalOIIUXCS O METoJax HCCIeIOBaHUs
W3MEHYMBOTO MHpa, Pa3BUBACTCS MOHUMAHHE 3HAYUMOCTH U  OOIIHOCTU
MaTeMaTHYECKUX METOJOB IMO3HAHUS KaK HEOTHEMJIEMON YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HaNpaBiI€HO Ha 3aKpelUIeHWE 3HaHUM,
MOJIYYCHHBIX MPU U3yUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, U
Ha pa3BUTHE MPEACTABICHHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXIY
HUMH Ha BaKHBIX MPHUMEPAX, CIOKEThI KOTOPHIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00y4aromuxcs 10KHO C(OPMUPOBATHCS MPEJICTABIICHUE O
HanOoJIee YyImOTPEOUTETHHBIX M OOINX MAaTEeMAaTHUYCCKUX MOJEIISX, UCIIOIh3YEMBbIX
JUISL  OMHMCAHUS ~ AHTPOTIOMETPUYECKUX U JeMOTpaUUECKUX  BEITUYHH,
MOTPENTHOCTEW B pa3lIMYHBIE pOJAa U3MEPEHUSX, UIMTEIBHOCTH O€e30TKa3HOU
paboThl TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHUM U MPOIIECCOB
B oOmiecTBe. YUeOHBIM Kypc sIBiseTcs 0a30i IT OCBOCHHS BEPOSTHOCTHO-
CTaTUCTHUYECKUX METOJ0B, HEOOXOJUMBIX CHEIUAMCTAM HE TOJbKO MHKEHEPHBIX
CIICLMAIBHOCTEH, HO TAaKXE€ COIMAJbHBIX M TCUXOJOTHYECKUX, IOCKOIbKY
COBpPEMEHHBIE OOIIIECTBEHHbIE HAYKH B 3HAUMTEIBHOW Mepe MCIOJIBb3YIOT amnmnapar



aHain3a OoibIIMX JaHHBIX. lleHTpanbHYI0 4YacTh y4eOHOTro Kypca 3aHHMaeT
oOcyXJeHlEe 3aKOHa OOJIbIIMX 4YHcCed — (YHIAMEHTAIbHOIO 3aKOHA MPUPOJIBL,
MUMEIOLIET0 MaTEMaTHYECKYI0 (pOopMaIn3aluIo.

B cooTBeTcTBUMM € YyKa3aHHBIMU LIEJIIIMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP M CTaTHCTHMKAa» Ha YIrIyOJNEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
coJiepkareibHble TMHUN: «CiyyaiiHble COOBITHS M BeposiTHOCTU» U «CiryyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHUCEID.

[ToMrMMO OCHOBHBIX JIMHHMW B y4€OHBIA KypC BKJIIOUEHBI 3JIEMEHTHI TCOPHH
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIC MJIi TIOJHOLIEHHOTO OCBOCHHS
MaTepuaiga JaHHOTO Y4eOHOTO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.

Conepxxanue nuHUM «CiyyailHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOW 11711 (pOpPMUPOBaAHUS MPEACTABICHUN O pACIPEAETICHUH BEPOSATHOCTEN
MEKly 3HAYCHUSMH CIIy9alHbIX BEIUYUH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHON
JVHUM 3aHUMAET U3YYeHHE F€OMETPUUECKOr0 1 OMHOMHUAJIBHOTO PaCIpeieeHUN U
3HAKOMCTBO C WX HEINPEPBIBHBIMHA AHAJIOTaMU — IOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacipeneIeHUsMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMA BEJIMYMHAMU U
pacmpesieieHus MU, aKIIEHTUPYIOT BHUMaHHE OOydYaloluXCsl Ha OMNHCAHUU H
U3YYEHUU CITyYalHBIX SIBJICHUN C TIOMOIIBIO HENpephIBHBIX (QyHKIUN. OCHOBHOE
BHHUMAaHME YEISIETCS OKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEACICHUSM.

B ydeOHOM Kypce mpeaycMaTpHBAETCs O3HAKOMUTEIBHOE W3YUYEHHE CBSI3U
MEXKIy CIy4YalHbIMA BEIMYMHAMHA W OIMCAHME ITOW CBA3M C IOMOILIBIO
KO3 UIIMEHTa KOPPENSIUU M €ro BBIOOPOYHOTO aHaiora. T 3IIEMEHTHI
COJIepKaHUs Pa3BUBAIOT TEMY «/lnarpamMmsl pacCceMBaHMs», N3YYEHHYIO HA YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, U BO MHOIOM OIMPAIOTCSl Ha CBEACHUS U3
KyPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH  2IEMEHT  COIEpXKaHWs, KOTOPBIM  MpeaIaraercs  Ha
O03HAaKOMHTEJIBHOM YPOBHE — IOCIEAOBATEIBHOCTh CIy4alHBIX HE3aBUCUMBIX
COOBITHM, HACTYNAIOIINX B €IUHUIYy BpeMeHH. O3HaKOMJICHHE C pacipeieIeHUEM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCHUT pPa3BUBAIOLIMN XapakTep HU
SABIIACTCS aKTYaJIbHBIM JJIs1 OyaymnX aOMTypHEHTOB, MOCTYHAIOMINX Ha y4eOHbIE
CHEIMAIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, TICUXOJOTHEH U
YIPABJICHUEM.

Ha wu3yuenune yueOGHOro Kkypca «BeposTHOCTP U CTaTHCTHKa» Ha
yrayOneHHOM ypoBHE oTBoauTcs 68 dacoB: B 10 xmacce — 34 uwaca (1 dac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COAEP KAHUE OBYYEHUSA KYPCA «Aaredbpa u  Hayaja
MaTeMATH4YeCKOr0 aHAJIN3a»

10 KVIACC

Yucia v BLIYHCIEHUS

Panmonaneubpie uncima. OOBIKHOBEHHBIE U JECATHYHBIC IPOOH, MPOIICHTHI,
OeckoHeuHble mepuoguueckue apodu. [Ipumenenne npoOGeit W MPOLIEHTOB MAJIS
pelIeHUs MPUKIAIHBIX 33714 U3 Pa3IMYHbIX OTpaciieil 3HaHUHN U peanbHOMN )KU3HHU.

JleiicTBuTenpHblEe uucia. PalyoHanbHBIE W HMppAallMOHAIbHBIE YHCIA.
ApudmeTnueckne  onepanuu € JACUCTBUTEIBHBIMU  YUCIaMd.  Moaynb
JEHCTBUTENHFHOTO YKCa U ero cBoicTBa. [IpnOnmkEHHbIE BRIUMCIICHUS, TTPaBUIIa
OKpYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BhIUMCICHUH.

Crenenp c¢ 1enbiM mokaszareneM. bunom HeroToHa. HMcnonb3oBanue
NOJXOJAIIEeH (OPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN IJISl PEILICHUS TPAKTUYECKUX
3a]a4 U TIPE/ICTABICHHS TAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHb C palMOHAJIbHBIM I[IOKa3aTeleM M €€ CBOMCTBa, CTENEHb C
JEHCTBUTENBHBIM [TOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHbie W HaATypasbHbIC
aorapuMsl.

CuHyc, KOCHHYC, TaHT€HC, KOTAaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa W TOXACCTBEHHBIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIBbHBIC ypaBHEHHS W YypaBHEHHs-cleAcTBHs. HepaBeHcTBO,
pelIeHne HEPABEHCTBA.

OCHOBHBIE METO/bI PEUICHUSI LIETbIX U APOOHO-PALMOHANIBHBIX YPaBHEHUH U
HEpaBeHCTB. MHOTOWIeHbl OT OJHON NEepeMEeHHOH. JleneHue MHOrouieHa Ha
MHOIO4JIEH C ocTtaTkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMA
kodpdunuentamu. Teopema Buera.

[TpeoOpa3oBanus YMCIOBBIX BBIPAXKEHUN, COJIEPKALNX CTEIEHHU U KOPHH.

WppanmonansHble YpPaBHEHUS. OcHoBHbIE METO/IbI pelieHus
UPPAIMOHATIBHBIX YPaBHEHHIA.

[ToxazarenpHble ypaBHeHHS. OCHOBHBIE METOJbI PEIICHUS MOKAa3aTEIbHBIX

YPaBHECHUM.
[TpeoOpa3oBaHue BbIpaXXEHUM, COEPIKALUX JTOTapUPMBI.
Jlorapudmuueckue YPaBHEHUSL. OcHOBHBIE METOBI peleHus

Jgorapu(pMUUYECKNX YpaBHEHUH.



OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [Tpeobpa3oBanue
TPUTOHOMETPUYECKUX BbIpaXEHUW. PelieHne TpUroHoMeTpuyecKuX ypaBHEHU .

Pemenne cucrem JIMHENMHBIX YpaBHEHUM. Marpuiia CUCTEMBI JIMHEHHBIX
ypaBHeHUI. OmnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOWCTBA, BBIYHCIICHUE €T0 3HAYEHUsI, IPUMEHEHUE ONPEICIUTENS ISl PELICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 33a[a4 C MOMOIIbIO
CHUCTEMBl JIMHEMHBIX ypaBHEHWU. lMccinenoBaHWe TMOCTPOEHHOW MOJENU €
ITOMOIIBIO MATPHI] U OTIPEIEITUTEIIEN.

[TocTpoeHne MaTeMaTUYECKUX MOJENEH PEANbHOM CHUTyalldd C TMOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHEeHHE ypaBHEHHMN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3aJad M3 pa3IMyHbIX O00JacTel HayKh M peanbHOU
KU3HU.

@OyHkuuu U rpadpuku

Oynkums, crnocoObl 3amanus (yHKIUU. B3amMmHO 00paTHBIe (QYHKIIHH.
Kommnosumms ¢gynknuit. 'paduk QyHKIuu. nemeHTapHble Npeodpa3zoBaHusd
rpadukoB QyHKIIHIA.

OO6unacTh ompeneneHuss ¥ MHOXKECTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomexxyTkH 3HaKonocTossHCTBA. YETHbIE M HeuéTHbIe (pyHKuMH. [leproanyeckue
¢bynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIHH. MaKCUMyMbI U MHUHHUMYMBI
¢bynkuuu. Hanbosnpiiiee 1 HauMeHblee 3HaueHus: QyHKIIMY Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHUE U TOCTPOCHUE UX TPAPHKOB.

CreneHHast pyHKIMS ¢ HATypajdbHBIM U LEJNbIM NOKa3zareneM. E€ cBoiicTBa u
rpajux. CpoiicTBa M TpaduK KOpHS N-OM CTENEHW Kak (QYHKIMH OOpaTHOM
CTEIIEHU C HaTypaJbHBIM ITI0KA3aTEIIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIUUA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GYyHKIIUHN A peIICHUS YpaBHEHUA.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IpOLECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hayaja MaTeMaTH4eCKOro aHajIu3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS ITOCJICAOBATEILHOCTEH. MeTon
MaTeMaTH4eCKON UHAYKIUH. MoHOTOHHBIE " OTrpaHUYCHHBIC
IIOCJIEIOBATENBHOCTH. VICTOpHSI BO3HMKHOBEHHSI MAaT€MATHYECKOIO aHajlu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas 1 reoMeTprUUecKas nporpeccuu. beckoneuyHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
IIPOIrpEeCCUH. JIMHENHBIN U YKCIOHEHIIMAIBHBIA pocT. Hucio e. @opMyra CII0kKHbBIX



IpoueHTOB. Mcnonp30BaHWE MNPOrpeccuy Uil  PEIICHHs] pEeANbHBbIX — 3a7ad
IPUKJIAJHOIO XapakTepa.

HenpepeiBHble ¢QyHKIMM U uX cBoicTBa. ToOuykM pa3pbiBa. ACHUMITOTEHI
rpaduxoB ¢yakiuii. CBolicTBa (QYHKIMII HEMPEpHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB [UIl PELICHUS HEPABEHCTB. l[IprMeHEHHME CBOWCTB HENPEPBIBHBIX
(GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUUecKuil 1
buznyecKuii CMBICI MPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHH.

[IpousBoaHble  3neMeHTapHbIX  (QyHKuud.  IIpousBomHass ~ CyMMBl,
MIPOM3BENICHNUS, YACTHOTO U KOMITO3UITUHU (DYHKITHIA.

MHokecTBa M JIOrHKA

MHOX€ECTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBa. J[narpammsl
Oitnepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAaHMs PEANBbHBIX MPOLECCOB WM SABJICHWUW, IPU PELICHWM 3a7ad W3 JPYIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHECHMUS.

11 KJIACC

Yucia v BLIYHCTEHUS

HatypaneHbie u nensle yucna. [I[puMeHeHrne mpU3HAaKOB JEIMMOCTH LIEIBbIX
yucen, HauOonpmuid oOmui gemurens (manee — HOJl) v HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octatkoB no Mmoaymto, anropurma EBknnja aiis pemenus
3aJ1ay B LEJbIX YHCIIAX.

KommiekcHple umcna. AnreOpanyeckas W TpUTOHOMETpHUYEcKas (OPMBI
3alUCcH KOMIUIEKCHOrO 4Hcia. ApudMeThyecKkue omnepanuu ¢ KOMIUIEKCHBIMU
yucaamMu. M300pakeHHue KOMIUJIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
dopmyna Myaspa. KopHu n-oii creneHu 3 KoMIuleKCHOro uucia. Ilpumenenue
KOMIUTIEKCHBIX YHCEI IS PEeIIeHUs (PU3MUECKUX H TEOMETPHUUECKHX 3a71ad.

YpaBHeHNs U HEPABEHCTBA

Cucrema M COBOKYIIHOCTb YpPaBHEHMH W HEpPAaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1Oop  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPHUUECKOI OKPYKHOCTH. PelieHne TpuroHoMeTpuieckiux HepaBeHCTB.

OCHOBHBIE METOJbI PEIICHUS TMOKa3aTeIbHBIX U  JIOTapU(PMUIECKIX
HEPaBEHCTB.

OCHOBHBIE METOIbI PELLIEHUS UPPALIMOHATbHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEHICHHWS CHCTEM M COBOKYMHOCTEH pallMOHAIbHBIX,
UPPAIMOHATILHBIX, IOKA3aTEIBHBIX U JIOTAPU(PMUIECKIX YPAaBHEHUH.



YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C IIapAMETPAMH.

[IpumeHeHne  ypaBHEHMH, CUCTEM W HEPAaBEHCTB K  PEIICHMIO
MaTeMaTHMUECKUX 3aJad U 3a/Jad U3 pa3IuyHbIX oOJacTell HayKu M peaJbHOU
YKWA3HU, UHTEPIIPETALNS OJYYEHHBIX PE3YyJIbTATOB.

@OyHkuuu U rpadpuku

I'padpux xommosuruu Qyukiuii. ['eomerpudeckue o0pa3bl ypaBHEHHN U
HEPaBEHCTB Ha KOOPAWHATHOM IIOCKOCTH.

Tpuronometpuyeckue GyHKIINHN, UX CBOWCTBA U TPadUKH.

['padmyeckue MeTOABl pEIICHHs YpaBHEHHWH W HepaBeHCTB. | paduueckue
METO/bI PELICHMS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3HMKAIOT MPU PEUICHUM 3alad U3 IPYrHX Y4eOHbIX
IIPEAMETOB U PEATbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHajIu3a

[TpuMmeHeHre MPOU3BOJHON K MCCIIEJOBAaHUIO (PYHKIMII HA MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0o UM HAaUMEHbBIIErO0  3HAYEHUH
HENpepbIBHON (QYHKIIMHU Ha OTPE3KeE.

[IpumMeHeHnEe TPOU3BOMHOM JUIA HAXOXKACHUS HAWIIY4IIEro pEIICHHS B
NPUKIIAIHBIX 3a1a4ax, Il ONpPEACIEHUS CKOPOCTH M YCKOPEHHWs Mpolecca,
3a1aHHOTO (DOPMYIION WIIH TpadUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IllepBooOpa3Hbie
aneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

WNHuterpan. I'eomeTpuuecknit CMBICII HHTErpasa. Brruncienne
onpeaen€éHHoro nurerpaia no popmyne Hetotona-JIeibuua.

[TpumeHeHrne uHTErpajsa A HaXOXKJIEHUS IUIOIafel MiIockux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemennii muddepeHINanTbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHInaIbHbIX
YPaBHCHUU.

COJAEPKXAHUE OBYYEHUSA KYPCA «I'eomerpust 10-11»
10 KJIACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TIOHSTHS  CT€pEOMETpUU. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCHOMAaTHYECKOM TOCTPOSCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.



B3anmHoe pacnoyioxkeHHe MpsSMBIX B MNPOCTPAHCTBE: IEpPECEKarolInecs,
napajuielibHble W CKpellMBaroluecss npsimble. [Ipu3Haku CKpelumBaromuxcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U ITIOCKOCTENW B MPOCTPAHCTBE: Mapalie/IbHbIC
IPsIMBIE B POCTPAHCTBE, NAPAJLIETBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD MPSIMOU
U 1ockocTH. [lapamienbHO€ W LEHTpPANIbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OcCHOBHBIE CBOMCTBAa NapaJJIEILHOTO MPOEKTUpOoBaHUs. M300paxenue
buryp B mapaysiesibHOW MPOEKIMU. YTJIbl C COHAMPABICHHBIMUA CTOPOHAMHM, YTOJI
MEXKIy NMPSAMBIMU B IIPOCTPAHCTBE. [lapajienbHOCTh MIIOCKOCTEN: NapajuieiIbHbIE
IIJIOCKOCTH, CBONCTBA IapajulesIbHBIX IIJIOCKOCTEH. IIpocrenmme
IPOCTPAHCTBEHHbIE (GUTYPHl HAa TUIOCKOCTH: TETpajap, NapajuleNenumnen,
IIOCTPOEHHUE CEYECHUI.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISIPHbIC MPSMbBIE B
IIPOCTPAHCTBE, NPSAMBIE NapPAUICIBHBIE M TEPNEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, TeOopemMa O MpsSMOU
NEPHEHINKYIAPHON MJIOCKOCTH. OpToronansHOE MPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MIJIOCKOCTH, PACCTOSIHUE
OT  TpsAMOM 110  IJIOCKOCTH,  Tpoekius  GUrypel  Ha  TUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEW: NPU3HAK  MEPIECHIUKYJSIPHOCTH — ABYX
mIocKocTer. Teopema o TpEX NEPHEHIUKYISPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXIpaHHbIA U MHOTOIPAHHBIE YTJIbIL.
CBoONCTBa IUJIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKH

Buapsl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. lIpu3ma: n-yrosibHas
npusMa, mpsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBasi U TOJHAs MOBEPXHOCTH MPHU3MBI.
[Tapaytenienunen, NOPSAMOYTOJBHBIA — Napajuleenunes; ©W €ro  CBOMCTBA.
Kparuaiiiime mnyTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. [lupamupa: n-yrojgbHas mDUpamMuiaa,
npaBuwibHas W yceu€HHas nupamuabl. CBoiictBa péOep U OOKOBBIX TIpaHel
npaBWiIbHOW nUpamuibl. IIpaBuibHbIE MHOTOTpAaHHUKH: NPABWIbHAS TpHU3Ma U
IIpaBWJIbHAs MHWPAMHIA, NPABUIIbHAA TPEYroJibHAs IHpPaMHAA W TIPaBUJIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTad/Ip,
JOJIEKa’Ip U UKOCAIP.

Brruucienne SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AWAaroHa W, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IUIOIAb OCHOBaHUM, TeopeMa O OOKOBON TOBEPXHOCTH TMPSMOW MPHU3MBL



[Tnomanp OOKOBOM NOBEPXHOCTM U TOBEPXHOCTH NPABWIBHON NUPAMUIBI,
TeOpeMa O IUIOLIAAN YCEUEHHON TMPaMUIBI.

CuMmmMmeTprss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  NPABWIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJienunena, CUMMETPHUS TPABWIBHBIX NPU3M, CHUMMETPHS IPABHIIBHOU
UpaMUIbl.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IMPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. J[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbBKUX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[lonaTHe KOMIUTaHApHBIE BEKTOPBI. lIpHM3HAK KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O Pa3IOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsmoyrosnpHasg  cucrtema  KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA H
KOOpJIMHAaTaMH TOYEK. YTOJN MexXay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[loHsATHA: UUIAMHAPUYECKAS TOBEPXHOCTb, KOHHMYECKAS ITOBEPXHOCT,
chepuyeckas TOBEPXHOCTh, OOpa3yromme TOBEpPXHOCTEH. Tema BpalieHus:
IUJIMHAP, KOHYC, YyCEUYEHHBIM KOHYyC, cdepa, map. BzaummHoe pacmosioxeHue
cheppl M IUJIOCKOCTH, KacaTelbHash IIOCKOCTh K cdepe. M3o0paxenue Tten
BpamieHusl Ha TIockocTh. Pa3BépTka mwmHapa u koHyca. CuMmmeTpust chepsl u
mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
IPSIMOYTOJILHOTO Tapajuienenunena M ciaeactBuss u3z He€. OO0bEM mpsMoil U
HAKJIOHHOW MPU3MBI, [WIMHJIpA, TUpaMuabl U KoHyca. O0OBEM I1apa U mapoBOro
CETMEHTA.

KomOunanuu Ten BpalieHus U MHOTOTpaHHMKOB. [lpu3ma, BhOucaHHas B
HWIMHAP, ONHCaHHas okojio IwiuHiapa. llepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue miapa u cdepbl MmiIockocThio. [loHSTHE MHOrorpaHHUKA,
OTIMCAaHHOTO OKOJIO cdepbl, chephl, BIUCAHHOW B MHOTOTPAHHUK WIIA TEJIO
BpAILICHUA.

[Inomanas MOBEPXHOCTH LUIUHJpA, KOHYyca, Ionaas chepbl U e€ vacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nonoOHeIx ¢uryp. I[lpeoOpazoBanue mnomobusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.



[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUS: CEYEHUS LUIIMHIpA
(mapayuienbHO YW TNEPHEHAMKYJISIPHO OCH), CEUYEHHUsI KOHyca (mapaluielibHbIe
OCHOBAHUIO M MPOXOJSIINE Yepe3 BEPUINHY), CEUCHHUS IIapa, METOJIbI TOCTPOCHHUS
CEUYEHHNH: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Ornepauuu Haja BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO yMHOXeHUA. lIpsmoyronpHas
cucTeMa KoopAuHaT B IpocTpaHcTBe. KoopanHare!l BekTopa. Pazmoxenne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TeOMETPUUYECKUX
3a7ad.

JABUKeHUs1 B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OTtoOpakeHwms. [[BKeHUS W PaBEHCTBO (HUTYP.
OO6mme cBoiicTBa JBMXKEHUM. BuIbl JBWXKEHUN: TMapaulebHBIM IMEpeHoc,
LEHTpaJbHAasl CHUMMETpUs, 3€pKajbHas CUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.

COAEP KAHUE OBYYEHUSA KYPCA «BepostHocTh u cratuctuka 10-
11»

10 KJIACC

I'pad, cBsa3HbBIN rpad, myTH B Tpade: mukibl 1 nenu. CTerneHb (BaJICHTHOCTD)
BepnHbL. ['padsl Ha iockocTU. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTIBITHI) M CIy4alHbIe COOBITUSI. DIIEMEHTAPHBIC
coObITUsl (Mcx0/bl). BeposiTHOCTH citydallHOro coObITHS. BiIM30CTh 4YacTOTHI U
BEpOSITHOCTH  coObITui.  Ciy4ailHple ~ ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu Haj COOBITUSIMU: TepecedeHue, 00beIUHEHNE, TPOTUBOIIOIOKHBIE
coObITust. Jlnarpammel Diinepa. @opmMyrna CIOKEHUST BEPOSITHOCTEH.

VYcmoBHAsE BEPOSATHOCTb. Y MHOKEHUE BEPOSTHOCTEH. JlepeBo ciydailHOro
skcniepuMmenTa. Gopmyna nosHoM BeposaTHocTu. Dopmyna balieca. HezaBucumbie
COOBITHSL.

bunapHbIil ciiydaiiHbIl ONBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucrumeblie
ucnbiTanust. Cepusi HE3aBUCHMBIX UCIIBITAHUW 110 MEepBOro ycrexa. IlepecranoBku
u (axtopuan. Yucno couertanmii. Tpeyrompuuk Ilackams. dopmyna OmHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnbITaHUUA bepHymm. CnydailHpld  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.



CnydaitHas  BennuuHa. Pacnpenenenune  BepodtHocteil.  [{uarpamma
pacnpenenenus. Onepanuu HaJ CIyYailHbIMU BEIMYMHAMU. bUHapHas ciyyalHas
BesMuuHa. IIpumepsl pacnpeneneHuil, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJIBHOE.

11 KIIACC

CoBMeCTHOE pacrpelesieHue ABYX CIy4YalHbIX BeJlWunH. Hes3aBucumbie
CIIy4YallHbIE€ BEJIUYVHBI.

MaremaTuueckoe OXUJaHUE CIy4YallHOM BENIWYMHBI (pacmpencsicHus).
[Tpumepsl MpUMEHEHUsS MAaTeMaTHUYeCKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEpes).
Marematuueckoe OKuJaHue OWHApHOUM ClydyaiiHOM BeIMYMUHBI. MaTeMaThuueckoe
OXKHUJAHHE CYMMBl CIy4allHbIX BEJIMYMH. MaremaThuueckoe  OXUIAHHE
T€OMETPUYECKOI0 U OMHOMHAIBHOT'O paclpeiesIeHUN.

Jucnepcuss W craHgapTHOE  OTKJIOHEHHME  CIIyYalHOM  BEJIMYUHBI
(pactipenenenust). Jucnepcust OMHapHOUM cydailHOM BeMYMHBI. MaTeMaTtnyeckoe
OXUJAHHWE T[IPOU3BEACHUS W JHUCIEPCHUS CYMMBbI HE3aBUCHUMBIX CIIyYalHBIX
BennunH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIBHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHUE T'E€OMETPUYECKOTO
pacupeneneHus.

HepasenctBo YeObiméBa. Teopema YeOwiméBa. Teopema bepnymiu. 3akon
Oonpmmx  uyuced. BwiOopounslii  Merox — wccneaoBaHud.  Bribopounbie
xapaktepucTuku. OneHUBaHUE BEPOSITHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOIIBIO U3YYEHHBIX PACTIPEIEIICHAMN.

HenpepeiBHbie ciywyalinble BenuuuHbl. [Ipumeppl. @DyHKIUSA IUIOTHOCTH
BEPOSITHOCTU paclpelielicHusi. PaBHOMEpHOE paclpenesneHue M €ro CBOMCTBaA.
3ajauun, NpUBOASIIME K MTOKA3aTEIIbHOMY paclpeeeHuI0. 3a1aun, MPUBOIASIINE K
HOPMAaJIbHOMY pacrpeneneHuIo. OyHKIMA TIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeAesieHus], PyHKIUS INIOTHOCTH BEPOSITHOCTH HOPMAIBHOTO
pacupenenenust. OyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PaCIIpeIeIICHUS.

[TocnenoBaTeIbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
IPUBOJAIINE K pacupenesennto [lyaccona.

KoBapuanusa nByx ciuy4yailHeiX BennuyuH. KosdduuueHnt nuHEHHOU
koppensiiuid.  CoBMeCTHbIE  HaOMIOJEHUS JIBYX BeNWYMH. BbIOOpOUHBIN
kKoahuimeHT xoppensiuu. Paznuune Mexay JIMHEWMHOW CBSI3bI0 U MPUYMHHO-
CJIEACTBEHHOMU CBA3bI0. JIMHEWHAs perpeccusi, METOJ HauMEHBIINX KBAIPATOB.



INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«MATEMATHUKA 10-11» (YIJIYBJIEHHBIM YPOBEHbL) HA VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MOZUIIMU 00YUAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOI'O  WIEHAa  POCCHUMCKOTO  OOIecTBa,  MPEJICTAaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (hYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHH,
MpoIeTyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JAPYTroe), YMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMHA 1 HA3HAUYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOMN TpaKAaHCKOW HMICHTHUYHOCTU, YBAXKEHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJB30BAaHME OTUX JOCTHXKEHWM B JPYrUX HaykKaX, TEXHOJOTHsX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOro Hapoaa, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHCHUEM JIOCTH)KCHUW HAyKU M JICSTEIbHOCTHIO YUYE€HOTO, OCO3HAHHUE
JUYHOTO BKJaJa B IOCTPOCHUE YCTOMUYUBOTO OYyIYIIETO;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, O0BEKTOB, 3aJiay, PelIeHU, pacCyKISHUH, BOCTIPUUMUYHNBOCTh
K MAaTeMaTUUYECKUM aCIleKTaM pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHUSA TNPUMEHATh MaTeMaTU4YeCKUEe 3HAHUS B
WHTEpecax 3J0pOBOTO M 6€30IMacHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 30pOBBIO (3710pOBOE MHUTAHHUE, COATAaHCUPOBAHHBIM PEKUM 3aHITUH U
OT/BIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIISHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPyAy, OCO3HAaHWE IICHHOCTH TPYAOJIIOOUs, HWHTEpEC K
pa3muuHbIM  chepaM  NMPOGECCHOHAIBHOM  JESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M e€¢ NPHIOKCHHSAMU, YMEHHE COBEpINAaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHIO W



CaMOOOpa30BaHUI0 Ha TMPOTSIKEHUH BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOM HaNPaBICHHOCTH;

7) 3K0JI0rH4eCKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTH  JKOJIOTUYECKOW  KYJIbTYphbl, TTOHUMAaHUE BIUSHUSI
COIMAJIbHO-PKOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJHONU M COLUAIBHOU
Cpebl, OCO3HAHUE TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX MPOOIeM, OpHUeHTAITUS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHWUW IS peleHus 3amad B o0JiacTu
OKpYy>Kalolllel cpeipl, MUIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW U OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTUYECKOW HayKdh Kak c]epbl 4enoBEUECKOW esATeNbHOCTU, 3TamnoB €€
pPa3BUTUS M 3HAYUMOCTH ISl DPA3BUTHSL LIMBUJIU3AIMU, OBJAJECHUE SI3BIKOM
MaTE€MAaTUKM W MaTeMaTUYEeCKOW KYJIbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEILCKYIO JEATEIbHOCTD
WHJIMBUIYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHMBeEPCAJIbHbIE YUueOHbIe [eliCTBUS

Ba3oBble jornueckue geicTBus:

BBISIBIISITh M XapaKTEpHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEeMaTUYECKHX
00OBEKTOB, TOHSTUN, OTHOIICHUM MEXIYy TMOHSATHUSMH, (QOPMYJIHPOBATH
oTmpezieNieHus TIOHATUH, YCTAHABIMBATD CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIIHH,
OCHOBaHUS AJis1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH MMPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (QopMynupoBaTh U NPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (hakTax, JAHHBIX, HAONIONCHUAX W YTBEPXKACHUAX, MpeiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIIOUEHHH 110 aHATIOTHH;

POBOJANTH CAMOCTOSITETIFHO JT0KA3aTebCTBA MATEMAaTHUYECKUX YTBEPKICHHIMA
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAWBATh aPTYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBL;

BBIOMpATh CMOCOO pelieHus Y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMIMU ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble nccienoBare/bCKkue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUME  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApryMEHTHPOBATH
CBOIO TTO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CINITAHUPOBAHHBIA 3KCIIEPUMEHT, MCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYECKOTO 00bEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TTPOLIECCAMH;

CaMOCTOSITETbHO (hOPMYJIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCICAOBaHWS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 0000IICHUIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpOIecca, a TaKKe BbIJIBUTATh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATH Je(UIATHI HHPOPMAINH, JaHHBIX, HCOOXOIUMBIX ISl OTBETAa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATH HHPOPMAIIUIO DPA3IUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpPUPOBaTh WHGOPMAIHIO, TPEICTABIATh €€ B PA3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH Tparueck;

OIICHUBATh HaJEKHOCTD uHdopmMauu o CaMOCTOSITEJIbHO
chopMyITUPOBAaHHBIM KPUTECPHUSIM.

KoMMyHUKATHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e AelCTBUS

OOmenmne:

BOCIIPUHUMATH U (JOPMYIIMPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBUSIMH U
IeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX M TIHMChbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAYy PEIICHHS 3a7adH,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI 0 CYIIIECTBY OOCYXIaeMOW TEMHI,
mpoOJIeMBbl, pemaeMol 3a7avd, BHICKA3bIBaTh WJEH, HAICIICHHBIE Ha ITOUCK
pEIICHMS, COIMOCTABJIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
Jvajora, oOHapyXKUBaTh Pa3linuie M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (opme
bopMyIUpPOBaTh PA3HOTIIACHS, CBOH BO3PAKCHUS;

MIPEACTABIIATh PE3yJbTAThl PEIICHUS 3a/1aui, SKCIIEPUMEHTA, HCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Yy4ETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a7a4d, BEIOMPATh CIIOCOO pEeIIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM HMH(OpPMAIIUH.

CaMOKOHTPOJIb, SMOIUOHAJIBHBIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbLHOW  pediekcmr KaKk  OCO3HAHUS
COBEPIIIAEMbIX JACHCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB, BIAJIEThH
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJISi Tpoliecca W pe3yjbTaTa pelieHus
MaTeMaTUYECKON 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJTU U YCIOBUAM, OOBSICHATH TPUUUHBI
JTOCTIDKCHUSI WU HEIOCTHKEHUST PE3YNIbTaTOB JCSITCIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPUOOPETEHHOMY OTIBITY.

CoBmecTHAas1 1eATEJIbHOCTD:

MOHUMATh M MCIOJIB30BATh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThl TpU peHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1I€Jb COBMECTHOM
NEeATETLHOCTH, TJIAHUPOBATh OPTAHHU3AIIMI0 COBMECTHOW pPabOTHI, pacrpeaeiisaTh
BUJIbI pabOT, JOTOBapuBaThCsA, OOCYXKIAaTh TMPOIECC U pe3ysbTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyNMHoOBBIX Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMBD» H HWHBIE), BBINIOJHATh CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOWM JEHCTBUS C JOPYTMMH WICHAMH KOMAaHIIbI, OIICHWUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

HNPEIMETHBIE PE3YJIBTATHI 10 KYPCY <kMATEMATHKA 10-11».
MHNPEJMETHBIE PE3YJIBTATDBI [ 1(0) KYPCY «Adareopa "
MaTeMaTnueckuid anaans 10-11».

K xonmy o0yuenus B 10 kiacce oOyd4aromuics TOJYyYUT CIEIYIOLIUE
NpeAMETHbIE PE3yIbTaThl MO OTIEJIbHBIM TeMaM pabouell MporpamMmbl yu4eOHOTO
Kypca «Anredpa U Hayaja MaTeMaTHYECKOr0 aHAIN3a»:

Yucaa 1 BBIYUCTCHUA:

CBOOOJIHO OTEpUPOBATh MOHATUSIMU: PaAlMOHAIBHOE YHUCIIO, OeCKOHeyHas
nepuoguyeckasl JpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIBHOIO YHCIIA;

NPUMEHATh NpoOW ¥ TIPOIEHTH IS PEIICHWS MPUKIAIHBIX 3a7ad W3
PAa3JIMYHBIX OTPACJIEH 3HAHUU U PEATIbHOU KU3HU;



IPUMEHATH NPUOIMKEHHBIE BBIYMCIICHUS, ITPaBUIa OKPYTJICHUS, IPUKUIKY U
OLICHKY pe€3yJbTaTa BbIYHMCICHUN;

CBOOOZHO ONEpUpOBaTh MOHSATHEM: CTENEHb C LEJNbIM I0Ka3aTeseM,
MCIIOJB30BATh MOAXOIAILYI0 (POPMY 3alKCH EHCTBUTEIBHBIX YUCEN ATl PEIICHUs
NPaKTUYECKUX 3a]1a4 U MPEJACTABICHUS JaHHbBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYpajJIbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENIEHb C PALlMOHAIBHBIM [TOKA3ATENIEM;

CBOOOMHO OINEpPUPOBATh TMOHATUSAMU: JorapudM 4dHCIa, IECATUYHBIE H
HaTypaJbHBIE JIOTApU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHSTUSMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOIO apTyMEHTA;

ONEepUPOBATh MOHIATHIAMU: APKCUHYC, aPKKOCHUHYC M apKTAHIE€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pa3jJU4HblE METOAbl PEIICHHS palUOHAIBHBIX U JAPOOHO-
paMOHAIBHBIX ypaBHEHWH, NPUMEHATh METOJ WHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C IeNbMH KO3 (dUIMEeHTaMH, KOPHH MHOTOYJIEHA, MPUMEHSThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL peLIeHus 3a/1ay;

CBOOOZHO ONEpUpOBaTh MNOHATHSIMM: CHUCTEMa JMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENEIUTENh MATpULbl 2 X 2 W €ro IeOMETPUYECKUHA CMBICI,
UCITIOJI30BaTh CBOMCTBA ONpENEAuTeNs 2 X 2 JUisl BBIYMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPEICIUTENH [JIsl PELIEHUs CUCTEMbl JIMHEWHBIX YpPaBHEHH,
MOJIEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUN,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIUBID MAaTpUIl U ONPEACIUTEINIEH,
VMHTEPHPETUPOBATH NIOJIYYCHHBIN PE3YJIBTAT;

UCIIOJI30BaTh CBOMCTBA JIEWCTBHII C KOPHSAMU MJis HpeoOpa3zoBaHUs
BBIPAKEHN;

BBITNOJIHATH MPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIIMX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTENIEM;

UCTIOJIb30BATh CBOICTBa Jorapudmon ISt npeodpa3oBaHus
Jaorapu(pMUYECKHX BBIPAKECHHI;



CBOOOZHO ONEpUPOBaTh MOHATHUAMU: HpPpaALMOHAJIbHBIC, MOKA3aTeIbHbIE U
Jgorapu(pMHUUECKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C TOMOIIbIO PaBHOCUIIbHBIX
NEPEXO0JI0B WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUECKHUE (HOPMYIIBI sl TPeoOpa30OBaHUS
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOZHO OINEpPUPOBaTh TMOHSATHUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpMyJbl  JUIsl  PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHIA,

MOJICJIMPOBATh pealbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3aJayd, MCCIEIOBATh
IOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAaHUEM alllapara ajareopsl.

DOyHKUMH U TPaPuKu:

CBOOOZHO OMEpUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3amaHus QyHKIUH,
B3aMMHO OOpaTHbie (QYHKIUH, KOMOO3UIMSA (yHKIMHA, TpapuK QyHKIHH,
BBITNOJIHATH 3JIEMEHTApHBIE TPe0Opa3oBanus rpadUKoB PyHKLINH;

CBOOOZHO ONEpPUPOBATh MOHSTUSAMU: OOJIACTH OINpPEAEIECHUS U MHOMXECTBO
3HaYEHUHN PYHKIMH, HYyTU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMEpUPOBATH TMOHATUSMHU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanueckre QyHKINH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (yHKLIMH, HaumOojbllee M HauMEHblllee 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO OTEpPUPOBATH MOHITUSIMH: CTETIEHHAsT (DYHKIUS C HATYpaJbHBIM H
[ENBIM TOKa3zareiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJIbHBIM W LEJIbIM
nmokasarenemM, rpa@ukK KOpHS N-0il CTeNeHM Kak (PYHKIMH OOpaTHOW CTETEeHU C
HaTypaJIbHbIM I10Ka3aTeseM;

ONEepUpPOBaTh MOHATUSIMM: JIMHEHHAs, KBaJpaTW4yHas U JPOOHO-TMHEHHas
(GYHKINH, BBITIONHATH JIEMEHTAPHOE HCCIIE0BAHUE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOMHO OIEpPUPOBATh MOHSATHUSAMU: TOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBAa M TrpauKu, HCMHOJIb30BaTh MX IpauKu A pelieHus
YPaBHECHUM;

CBOOOZHO ONEpPUPOBAaTh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oTpeesieHue TPUTOHOMETPUIECKIX (DYHKIIUH YUCIOBOTO apTyMEHTa;

UCTIONB30BaTh rpaduku  (GYHKIUH Ui HCCIEAOBAHUA TPOIECCOB H
3aBUCHUMOCTEHN MpH PELIECHUM 33Jad U3 JPYruX Y4eOHBIX MPEIMETOB U PEATbHOU
KHU3HU, BBIpAXXaTh (HOPMYyIaMH 3aBUCUMOCTH MEX]ly BEIMUMHAMY;

Hauaja maTeMaTH4eCKOro aHAJIM3a:

CBOOOMHO OMEpHpPOBaTh MOHATHIMH: apuPMETHUECKas U TeoMeTpHYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsi T€OMETPUIECKasi MPOTPECCHs], TMHEUHBIN 1



HKCIMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLEHTOB, UMETh IIPE/ICTABICHHUE
0 KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUU Ul PELICHUs pEeajbHBbIX 3a7ad IPUKIIAJHOTO
Xapakrepa;

CBOOOJIHO ONEpPUPOBATh NOHATUSAMU: MMOCIEA0BATEIBHOCTD, CIOCOOBI 3aJaHuUs
IIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCJIEOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOIO0 aHaJIh3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OINEpUPOBAaTh MOHSATHUSMHU: HENPEPBIBHbIE (DYHKIHMH, TOYKHU
pa3pbiBa rpaduka QyHKIIMHA, aCUMIOTOTHI rpaduka QyHKIIHH;

CBOOOZHO ONEpUPOBaTh NOHATHEM: (DYHKLHMS, HENpPEphIBHAs Ha OTPE3KeE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJIs1 peLICHUs 3a/1a4;

CBOOOJTHO OIEpUPOBaTh MOHATUSIMHU: TIepBas U BTOpas IPOU3BOIHbBIE
byHKIMM, KacatenbHas K TpaduKy QyHKINH,

BBIYMCIIATH [TPOU3BOAHBIE CYMMBI, IIPOU3BEIACHUSA, YaCTHOIO M KOMIIO3ULIUU
IBYX (YHKUUH, 3HATh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUI CMBICT MPOU3BOIHON is
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBAaTh MOHATHUSMU: MHOXKECTBO, ONEpALUU  Haj
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alliapar sl OIMCAHUs PEATbHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUN 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OINEpUPOBATh MOHATHSIMU: OINPEIECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUJIBHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyd4aromuics TOJYYHUT CIIETYIONTHE
IpPEIMETHBIE PE3YJIbTAThl MO OTAEIbHBIM T€MaM pabouyell MporpamMmbl y4eOHOIO
Kypca «Anredpa ¥ Hayaia MaTeMaTHYECKOI0 aHAJIU3ay:

Yuciia ¥ BbIYHCICHHSA:

CBOOOZHO ONEpUPOBATh TMOHATHUSMU: HATYpaJbHOE M I€JI0€ YHCIIO,
MHOKECTBA HATypaJbHBIX W LEJBIX YUCEJ, MCIIOJIb30BaTh MPHU3HAKU JEIMMOCTH
uensix yncen, HOJl u HOK HaTypanbHBIX 4Mces Al peleHus 3a1ay, IPUMEHATh
anroput™ EBKnnna;

CBOOOZHO OIEpUpPOBaTh MOHATHEM OCTaTka [0 MOJYJI0, 3alUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JTUYHBIX [TO3UIIHOHHBIX CHCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPHUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO UM MHOYKECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YWCia B airedpandeckor u



TPUTOHOMETPUUECKOU (hOpMe, BBIMIOIHATH apUPMETHUECKUE ONepaliu ¢ HUIMU U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATHh MOHATHSMU: HpPpALMOHAIbHBIE, MOKAa3aTeIbHbIE WU
jJorapu()MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C TMOMOLIBIO
PaBHOCHUJIBHBIX IIEPEXOJIOB;

OCYIIECTBIISAITh OTOOp KOpPHEM TMpU pElEeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOJTHO ONEPUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (OPMyNbl ISl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYTHOCTh YpaBHEHUI U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YpaBHEHUIN U HEPABEHCTB;

peuarp palMOHaJbHBIE, UppalrOHAJIbHBIE, II0Ka3aTeJbHbIE,
jgorapuMuyUeckue UM TPUTOHOMETPUYECKHE YypaBHEHUS M HEpaBEHCTBA,
COZEpIKAIINE MOIYJIU U TapaMeTPHI;

NPUMEHATH TpadudecKue METOMBI JJIsl PEeIIeHUs] YpaBHEHUN U HEPAaBEHCTB, a
TaKXe 3a7a4 C [TapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJISATh
BBIPAXXEHUsI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IIO YCIIOBHUIO 3aJadyH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENM C HCIOJb30BAHHEM ammapara anreOpsl,
WHTEPIIPETUPOBATH ITOJTYUYECHHBIN PE3yJIbTAT.

DyHKUMHA U TPaPuKu:

CTpPOUTh TIpaUKM KOMIO3UIUM (PYHKUUMNH C TIOMOIIbIO 3JIEMEHTApHOIrO
WCCJICIOBAHMS U CBOMCTB KOMIIO3HIINU ABYX (yHKIIUH;

CTPOUTh TEOMETPUYECKHEe O00pa3bl YypaBHEHHH M  HEPaBEHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUAMU: TIpaPUKH TPUTOHOMETPUUYECKUX
byHKIU;

OpUMEHATh (QYHKUMUA JII MOJEIMPOBAHUS M HCCIEAOBAHUS peajbHBIX
ITPOLIECCOB.

Hayasa MmaTeMaTH4eCKOro aHa/IM3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJUTh HAaMOOJbIIEE U HAUMEHbLIEE 3HAUCHHS (DYHKI[MU HENPEPHIBHOM Ha
OTpE3KE;



UCITOJIB30BaTh IPOM3BOJHYIO JUIS HAXOXKICHMsI HAWIydlIero peleHus B
IPUKIAAHBIX, B TOM 4YHUCJIE COLMAJIBHO-DKOHOMHYECKHMX, 3ajadax, i
ONpeziesieHusT CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOro (opmynod wim
rpaduxom;

CBOOOMHO OMEpUpOBaTh TOHATHUSAMHU: TEpBOOOpa3Hasi, OMPEACIEHHBIN
UHTETpaJl, HaXOJAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKUMA W BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HAXOAWTH IJIOMIAN TIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBI0 HHTETPAIA;

UMETh TPEJCTABICHUE O MATEMaTUYECKOM MOJIEIMPOBAHUU HA TNpPUMEpE
cocTaBiieHUs TUQdepeHaNbHbIX YPABHEHHUI;

pemiaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKOTO U
(u3MYECKOT0 XapaKkTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaJIN3a.

NPEAMETHBIE PE3YJBTATBI KYPCA «I'eomerpus 10-11»

K koniry 10 kiaacca oO0yyaromuiics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TPHU
pELIeHUH 337a4 U TPOBEACHUN MaTEMAaTHUYECKUX PACCYKICHHI;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJIECACTBUSI U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TMPAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBaTH MOHATUSAMHU, CBSI3aHHBIMU C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIYy MNPSIMOM U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;

e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIbBI MHOTOIPAHHHUKOB (IIpU3Ma,
nupamuja, NpsMOyroJbHBIN Mapaienenunes, Kyo);

e KJIaCCU(QUIIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHUKOB TJIOCKOCTBIO;

e BBINOJHATh napajuiesbHOE, LEHTPAIbHOE u OpPTOTOHAJILHOE
MPOCKTUPOBaHKUE (DUTYpP HA TUIOCKOCTH, BBINOIHATH MU300pakeHus: Guryp
HAa IJIOCKOCTH;

e CTPOUTH CEUYCHUS MHOTOIPAHHUKOB PA3TUYHBIMU METOJIAMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEHKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP:
BHUJI CBEPXY, COOKY, CHUY;



BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAaHHHUKOB  (TpHU3Ma,
nupamMuza), TCOMETPUUYECKUX TeJ ¢ TPUMEHEHUuEM hopMy;

CBOOOJTHO OMEpPUPOBATh MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OChb U IUIOCKOCTb CHUMMETPHUM, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
durypsr;

CBOOOJIHO OMEPUPOBATH MMOHATUSAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemarb 3aJadyd Ha JOKAa3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUWA U
HaXOXKJEHUE TE€OMETPUUYECKUX BEJIMYUH, NPHUMEHSST WU3BECTHBIE METOJIbI
pU PEIICHUN MAaTEeMAaTHYEeCKUX 3aJ1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a]1a4;
U3BJIEKATh, MPEOOpa3oBbIBATh M HMHTEPIPETUPOBATH HWHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTrypax, TMpEJACTaBICHHYIO Ha
yepTexkax U pucyHKax;

NPUMEHSTh TOJIydEHHbIE 3HAHMS HAa TMPAKTUKE: CpPaBHUBATh U
aHaJTU3UPOBATh peajbHbIE CUTyallUHd, MPUMEHSATh U3YUYEHHBIC MOHATHUS B
mpoliecce IMOMCKa  pelIeHUsT MaTeMaTU4ecKd  CPOpMYIMPOBAHHON
npoOIemMbl, MOJAEIMPOBATh peajbHbIE CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJENHN C MCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHSATUNA M TEOpEM, ammapara anreOpbl, peliaTth MPaKTUYECKUe 3a1aqi,
CBSA3aHHBIE C HAX0XKJIEHUEM F€OMETPUYECKHUX BEJIMYMH;

UMETh MpeACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHUS TE€OMETPUU Kak
COCTaBHOM yacTu (pyHIaMEHTa pa3BUTHUS TEXHOJOTUHA.

K xonmy 11 kiacca o0yJaronuiics HayIuTCs:

CBOOOJITHO OIEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMU C LWJIMHIPUYECKOM,
KOHMYECKOH U cepuyecKoil MOBEPXHOCTSMH, OOBSCHITH CIOCOOBI
HOJTyYEHUS;

ONEpUPOBATh MOHATUSAMH, CBSI3aHHBIMU C TEJIAMM BpAILlEHUs: [UJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpalleHus (UUIUHAP, KOHYyC, cdepa W map) u
OOBSACHATH CIOCOOBI MOTYYEHUSI TE BPALLCHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUS,
00BEMBI M TUIOMIAJIM TOBEPXHOCTEW MHOTOTPAHHUKOB M TEJ BpAIICHUS,
F€OMETPUYECKHX TEJ C IPUMEHEHUEM (POPMYIT;



CBOOOJITHO OTEpPUPOBATH MOHITUSIMHU, CBA3aHHBIMH C KOMOMHAIUSMU TEJ
BpallleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAaHHBIM B cdepy u
OTHCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAILICHUS,

BBIYUCIISITh COOTHOLIEHUSI MEXKY TUJIONIAISIMU MOBEPXHOCTEH U 00BEMaMU
IIOJJOOHBIX TEN;

u300pakaTh u3ydaemble (UTYphI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUEHHUS TEJ BPAILICHUS,

U3BJIEKATh, WHTEPIPETUPOBATH M MPEOoOpPa30oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeEJACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOHO OINEpUPOBATH MOHSITHUEM BEKTOP B IPOCTPAHCTRBE;

BBITOJIHATH ONEPALMY HAJl BEKTOPaMHU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelaTh TEOMETPUUECKUE 3a1a4l HA BBIYMCIICHUE YIJIOB MEXAY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIYMCIICHUE PACCTOSHUM OT TOYKHU JO IUIOCKOCTH, B
L[€JIOM, HA TPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METOAA IPU PELICHUH;
CBOOOJHO OMNEpPUPOBATh TMOHATUSIMHU, CBA3aHHBIMU C JBIJKCHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHU;

BBITIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MpHU
MapaJyIeIbHOM ~ TEPEHOCE, UEHTPAIBbHOM CHUMMETPUH, 3€PKAIbHOMU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOH, IpeoOpa3oBaHMs TOI00MS;
CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB W TEJI BPAILCHUS: CCUCHUS LUIUH]IPA
(mapasuieNnbHO U MEPIEeHIUKYIISIPHO OCH), CEYEHUsI KOHYca (MapauiebHbIe
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILUHY), CEUCHHUS 1I1apa;
MCMOJIb30BaTh METOJIbI MOCTPOEHUSI CEYEHUM: METOJ CJIEA0B, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

OPUMEHSTh TeoMeTpuueckue (akThl JJISi PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MNPEANOJararoliuX HECKOJBKO IIaroB PELICHUs, €CIU YCIIOBUS
IPUMEHEHUS 3a/1aHbI B IBHOW W HESBHOU (hopMme;

pelarh 3ajJadyd Ha J0Ka3aTelbCTBO MATEMAaTHYECKMX OTHOLICHUN U
HaXO0XJICHUE T€OMETPUUECKUX BEJIUYMH,;

IIPUMEHATH MPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;

MPUMEHATh  TOJYYEHHbICE  3HAHUA  HA  MPAKTHKE:  CpPAaBHUBATh,
AHAJIM3UPOBATh U OLICHUBATH PEANIbHBIE CUTYAIIUU, IPUMEHSITh U3YUYCHHBIE
IIOHATUS, TEOPEMBbI, CBOMCTBA B  MPOLECCE TNOUCKA  PELICHUs



MaTeMaThyecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBATH
peajbHbIe CUTYyallUM Ha $I3bIKE T€OMETPHUH, HCCIEAOBATh MOCTPOCHHBIC
MOJIENIM C HCIIOJIb30BAHUEM TE€OMETPUUECKUX TIOHSATHH U TEOopeM,
anmapata anreOppl, pemaTrh MNPAKTUYECKUE 3a7add, CBSI3aHHBIE C
HAXO0KJEHUEM T'€OMETPUUYECKUX BEIUYHH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHIaMEHTa pa3BUTHUS TEXHOJOTUHA.

HPEIMETHBIE PE3YJIBTATBI KYPCA «BeposTtHocTh M ctaTucTuka 10-
11»

K koniry 10 kiacca oOyyaromuiics HayquTCs:

CBOOOZHO OMEpUPOBATh MOHATUSAMU: Tpad, MIOCKU# Tpad, CBSI3HBIA Tpad,
nyTh B rpade, Lenb, LUUKI, AEPEeBO, CTENEHb BEPUIMHBI, JEPEBO CIyYalHOIO
DKCIIEPUMEHTA;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: CIyYalHBIA OSKCHEPUMEHT (OIBIT),
cllydaiiHOe cOOBITHE, JIEMEHTAapHOE CiIydailHOe COOBbITHE (IJIIEMEHTAapHbBINA UCXOM)
CIIy4aifHOTO  OMbITA, HAXOAWTh BEPOSTHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU COOBITUSMU;

HaXoAUTh U (POPMYIUPOBATH COOBITUS: MepeceuyeHrne, 00bEINHEHNE JaHHbIX
COOBITUH, COOBITHE, MPOTHBOIOJIOXHOE JAaHHOMY, HCIOJIb30BaTh JUarpaMMbl
Diisiepa, KOOPAMHATHYIO MPSAMYIO JJI PEIICHMs 33/Jad, MOJb30BaThCsl (POpMyIIOn
CJIOKEHHSI BEPOSITHOCTEH NIl BEPOSTHOCTEH JABYX M TPEX CITyYalHBIX COOBITHIA,

ONepUpoOBaTh  MOHATHSAMHU:  YCJIOBHAs  BEPOATHOCTb,  YMHOXEHUE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITUS, JE€PEBO CIIy4allHOTO SKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUHA C MOMOULIbIO MpaBUjia YMHOXEHHS, JepeBa
CIIy4aifHOTO OTIBbITA, HMCIOJB30BaTh (HOPMYINy MOJHOM BEpOSTHOCTH, (HOPMYITY
baiieca npu pemieHuu 3a1a4, ONpeAesaTh HE3aBUCUMOCThH COOBITHIA TIO opmyTie U
110 OPTaHMU3ALMH CIIyYalHOTO KCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpHBIE (QOPMYJIbl JJIsl MEPEUUCIICHUS
3JIEMEHTOB MHOXXECTB, 3JIEMEHTApHbIX COOBITUH CIIy4allHOTO OIIBbITA, PEIICHHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEM;

CBOOOMHO OMEpUPOBATh TMOHATUAMU: OWHApPHBIA  CIyYaWHBIA  OMBIT
(ucmipITaHME), yCHexX W HeyJada, HE3aBUCHMBIE WCIIBITAHUS, CEPUsl HCIBITAHUH,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEPUM HCIBITAHMM O MEPBOTO ycCIexa, B
CepuM WCTIbITaHUNA bepHyiH, B OmbITE, CBA3aHHOM CO CIIyYailHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;



CBOOOZHO ONEpPUPOBATh MOHITHUSIMM: ClydyaliHash BEJIMYMHA, pacIpeleleHHe
BEPOATHOCTEW, JAuMarpaMma paclpeneieHusi, OuHapHas cioydyaiiHas BeJIMYMHA,
reoMeTpUYEeCcKoe, OMHOMHUAIILHOE paclpeiesieHue.

K xonmy 11 kiacca o0y4aromuiics HayIuTCs:

ONEPUPOBATh MOHATUSAMM: COBMECTHOE PACHPEACIICHUE NBYX CIIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpENENIeHUs IBYX CIIydalHbIX
BEJIMYMH JUI BBIACIICHUSA PACIPEACIICHUS KaXKIOH BEIWYUHBI, OIpPEACICHUs
HE3aBUCUMOCTH CIIyYalHBIX BEJINYUH;

CBOOOJITHO ONEPHPOBATH MOHATHEM MATEMAaTUUYECKOIO OXUIAHUS CIydaillHOU
BEJIMYMHBI (pacupeseseHus1), TPUMEHSITh CBOMCTBA MAaTEeMaTHYE€CKOrO OKHUIaHUS
IpU PEIIEHUU 33/1a4, BHIYUCIATh MAaTEMATUUYECKOE 0KHMJIaHUE OMHOMMAIIBHOTO U
r€OMETPUYECKOIO PaCIIpEICICHUN;

CBOOOJIHO ONEpUPOBATh MOHATUSMHU: JHUCIEPCUS, CTAHIAPTHOE OTKIOHEHUE
CIy4YallHOW BEJWYMHBI, MPUMEHATH CBOWCTBA AUCHEPCUU CIyYaWHOW BEIMYHMHBI
(pactpeneneHys) OpU PELICHUU 3a7ad, BBIYUCIATH JUCIEPCUI0 U CTaHIApTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 U OMHOMUAIBHOTO paCIIpeeIeHU;

BBIUUCIIATH BHIOOPOYHBIE XaPAKTEPUCTUKHU 1O JAHHOM BBIOOPKE U OLIEHUBATH
XapaKTEPUCTUKNA TEHEPATIbHOM COBOKYINHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapakTepucTukaM. OIeHUBaTh BEPOSITHOCTA COOBITUN M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUITOTE3BL, MTOIb3YACh U3YUYECHHBIMU PACIIPEACICHUAMM.



TEMATHUYECKOE IINTAHUPOBAHUE KYPCA «Auredpa u Hayajia MmaTeMaTu4eckoro anaausa 10-11»

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMbl Bcero Konrpoaprivie  Hpakririeckite o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHokecTBO N1eHCTBUTENBHBIX YHCE.
1 MHorounensl. PannonanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUNU
) Oyukuuu u rpaduku. CreneHHas QyHKIUS C 12 |
LEJIBIM TOKa3aTelleM
3 Apudmernueckuii KOpeHb N-0il CTENEHH. 15 1
HppanmonaibHble ypaBHEHUS
4 [Toka3zatenpHast pynkius. [TokazaTenbHble 10 1
YPaBHEHHUS
5 Jlorapudmuueckas GyHKUIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuueckre BIpaXeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTenbHOCTH U IPOTPECCUM 10 1
8 HenpepsiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3aIUs 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposnbie)
n/n NPOrpaMmbl Bcero Konrponeuie  Ipaxtiseckie o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| HccnenoBanue GyHKIHI C TOMOIIBIO 2 |
IIPOU3BOTHOM
2 [lepBooOpa3Has 1 UHTErpa 12 1
3 ['paduku TpuroHomerpuueckux GyHKIUH. 14 1
TpuronomeTpuueckne HEpaBeHCTBA
4 WppaunonanbHble, okazareiabHble U 24 |
norapu(pMUUECKIE HEPABEHCTBA
KommnekcHele uncna 10 1
Harypasibnble u niensle yncia 10 1
CucreMsl pallMOHaIbHBIX, UPPALMOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(HMUIECKUX 12 1
ypaBHEHUU
8 3aa4yy ¢ napaMeTpamu 16 1
9 [ToBTOpenHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




TEMATHYECKOE IINTAHUPOBAHUE KYPCA «I'eomerpusi 10-11»

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMbl Bcero Kontpoavupie  Ipakruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxenue npsMbIx B 6 |
IPOCTPAHCTBE
3 [TapanienbHOCTb NPAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHIUKYISPHOCTD MPSMBIX U )5
IIJIOCKOCTEN B IPOCTPAHCTBE
VYTIubl U pacCTOSHUS 16 1
MHororpanHuku 7 1
Bexkrops! B mpocTpaHcTBE 12
? HOBTOPCHI/IC, 0000I11IeHre U cUCcTeMaTU3alus 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3je/ioB U TeM Kourponsusie  Tpaxruseckie (uu¢posbIe)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanuThueckas reoMeTpHs 15 1
) [ToBTOpeHwue, 0606meHI:Ie u 15 |
CUCTEMAaTH3alMsl 3HAaHUU
O06bEM MHOTOTpaHHUKA 17 1
Tena BpameHnus 24 1
5 [Tnomaau moBEpXHOCTH U OOBEMBI 9 1
KPYIJIBIX TEJ
6 JBroxeHus 5 1
7 [ToBTOpeHwue, 0606meHI:Ie u 17 )
CUCTEMAaTH3alMsl 3HAaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




TEMATHUYECKOE IINTAHUPOBAHUE KYPCA «BepossiTHOCTDh M cTaTucTHKa 10-11»

10 KUIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpoasnbie IIpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 DnemeHThl Teopuu rpados 3
) Ciy4aiiHbI€ OIBITHI, CIIy4aiiHble COOBITHS U 3
BEPOSITHOCTH COOBITHI
Onepanuu Hajg MHOXKECTBaMU U
3 coObITHsIMH. CI0XKEHHE 1 YMHOXKEHUE 5
BEPOATHOCTEN. Y CIIOBHAsI BEPOATHOCTb.
He3zaBucumeble coObITUS
4 DneMeHTbl KOMOMHATOPUKU 4 1
Cepun nocieoBaTeNIbHbIX UCIIBITAHUH.
5 Wcneiranusa bepnymmu. CiyyaiiHblidl BBIOOD 5
13 KOHEYHOW COBOKYITHOCTH
6 CrnyuaiiHble BEJIMUUHBI U PACIIpENEICHUS 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 2 0




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3/ieioB U TeM (undposwbie)
Ne ni/m Kourpoabubie IIpakTuyeckue

NPOrpamMMmsbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl

3aKoH OOJBITUX YHCET

DNEeMEHTBl MaTEMATUYECKOM CTaTUCTUKU

HenpepbiBHbIE CiTydaliHbIE BEJIMUUHBI

(pactipenenenus), MoKa3aTeabHOE U 4

HOPMAaJIbHOE paclpeieeHus

Pacnpenenenue Ilyaccona

CBsi3b MEX]y CIIy4ailHBIMHU BEJIMYUHAMU

O060011eHre U cucTeMaTU3alus 3HaHU| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOUYHOE IINTAHUPOBAHUE KYPCA «Aaredopa n Hayaia maTeMaTuyeckoro anaausa 10-11»
10 KJIACC

Ne
n/n

Tema ypoka

[[MHuOkeCTBO, oneparuy HaJ MHOKECTBAMH
U UX CBOWCTBA

KogunuyecTBO 4acoB

KonTtpoJuabnsbie

Bcero
padoThI

IIpakTH4eckune
padoThI

Jlara
U3yUeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Huarpammel Diinepa-Benna

HpI/IMeHeHHe TCOPCTUKO-MHOKCCTBECHHOT'O
arrapara JJisl peuICHUA 3a1a4

Pammmonansusie unciaa. OOBIKHOBEHHBIE U
JECSTUYHBIC TPOOH, TTPOLICHTHI,
OeCcKOHEYHbIC IEPUOANYECKUE IPOOH

Pammmonansusie unciaa. OOBIKHOBEHHBIE U
JECSTUYHBIC TPOOH, TTPOLICHTHI,
OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH

[Tpumenenue apoOeil ¥ NPOLIEHTOB IS
pelieHus IPUKIaAHbIX 3a1a4
[Ipumenenue apobeii v NPOLEHTOB JUIs
pelIeHus IPUKIaAHbIX 3a1a4

10

JeiicTBuTenbHbIe yncia. PanimonanbHbIC U
HWppalUOHAIIBHBIE YHCIIA
Apubdmerndeckre onepanuu ¢
JICCTBUTEIbHBIMU YK CIaMU

Mopnynp A€MCTBUTEIBHOTO YHCIIA U €TI0
CBONCTBA




11

12

13

[TpubnmxEHHBIE BRIYUCIICHUS, TIPAaBUIIA
OKpYIJICHUS, IPUKHUIKA U OLICHKA
pe3yJibTaTa BEIYUCIECHUN

OCHOBHBIE METO/IbI pELICHHUS LIETbIX U
IpOOHO-pallMOHABHBIX YPAaBHEHUH U

HEPaBEHCTB

OCHOBHBIE METO/IbI pEIICHHUS LETbIX U
JIpOOHO-pallMOHABHBIX YPaBHEHUH U

HEPaBEHCTB

14

OcHOBHBIE MCTOJbI pCHICHUA LCJIbIX U
JNPOOHO-paLOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOrO4YIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ meabMu KodhpuimeHramu.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucrem JIMHENHBIX ypaBHEHUN

Martpuua cucTeMsl JIMHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpULBI 2X2, €r0o
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

Onpenenurens MaTPHUILHI 2X2, €70
Te€OMETPUUYECKUN CMBICT M CBOMCTBA;
BBIYMCIIEHHE €0 3HAUCHUS

21

[IpuMeHeHne onpenennuTens A peueHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

23

Pemenue npuknaaseix 3a1a4 ¢ NOMOILIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenue npuknaaHeix 3a1a4 ¢ NOMOILIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN

24

KonTponbhas padora: "Pannonanbhble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIUA, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3aumno oOparnsie pynkun. Komnosunus
byHKIHIT

I'padux GpyHkunu. DeMeHTapHbIe
npeoOpa3oBaHus rpapuKoB QyHKIHHA
OO6macth onpeesieHuss © MHOYKECTBO
3HayeHu pyHkuuu. Hynu pyHkuuu.
ITpomexyTKH 3HaK MOCTOSIHCTBA

28

YéErHble U HEYETHBIE PYHKIIUH.
[lepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MaxkcuMyMbl © MUHUMYMBI (DYHKITHH.
Haubonbiiee u HauMeHbllIee 3HaYEHHE
(GyHKIIMU Ha IPOMEKYTKE

Jlunelinas, KBaJpaTu4Has U IpoOHO-
JTUHEeHHas QYHKIUU

DneMeHTapHOE UCCIICIOBAaHNE U
oCcTpoeHue rpauKoB 3TUX (QYHKIUN

32

33

DneMeHTapHOE UCCIICIOBAaHNE U
MOCTpOeHUE I'paUKOB ATUX PyHKUIUN

CrerneHs ¢ LIEJIBIM MOKa3aTeleM. buaom




Hrrotona

CreneHs C 1EIBIM TToKa3areiaeM. biuaom

34 Herorona
CrenenHast QyHKIUS C HAaTypalIbHBIM U

35 LeNbIM T0Ka3aTeseM. E€ cBoicTBa U
rpaduk

36 Konrtponbnas padora: "CreneHHnas
¢yukus. E€ cBoiicta u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

18 ApudpmeTnueckuilt KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH,
CoJlepaKaILMX CTEIEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH,
CoJlepaKaILMX CTEIEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHUI,
COJIep KallMX CTEIEHU U KOPHU
Wppanunonanssble ypaBHeHUs. OCHOBHbBIE

42 METO/Ibl PELIECHUS UPPALMOHAIBHBIX
YpaBHEHUI
Wppanumonanssble ypaBHeHUs1. OCHOBHbBIE

43 METO/]Ibl PELICHUS UPPALMOHAIBHBIX
ypaBHEHUU
Wppauunonanshble ypaBHeHUs. OCHOBHbBIE

44 METO/BbI PELICHHS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUHU




UppalOHAIBHBIX YpPaBHEHHH

PaBHOCHIIBHBIE ITEPEXO/IBI B pELIEHUU

46 UPPaLMOHAIIBHBIX ypaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXOIbI B PELLICHUT
UppalMOHATIbHBIX YpaBHEHUN

43 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUHT
UPPaLMOHAIIBHBIX ypaBHEHUN
CaoiicTBa ¥ rpaguK KOpHSI N-Oi CTENEHU

49 KaK (pyHKIIMM 0OpaTHOM CTENeHu ¢
HaTypaJIbHBIM IOKa3aTelIeM
CaoiicTBa ¥ rpa@uK KOpHSI N-Oi CTEEHU

50 Kak (QyHKIIMH 0OpaTHOU CTEINEeHHU C
HaTypaJIbHBIM MOKa3aTelleM
KonrtponbHas padora: "CpoiicTBa u rpagux

51 KOpHs n-o¥ creneHu. MppanroHanbHbIe
ypaBHEHHS"

57 CreneHsp ¢ palMOHAJIbHBIM [IOKA3aTENEM U
e€ CBOMCTBA

53 CreneHb ¢ pallMOHAJIbHBIM [TOKA3aTENIEM U
e€ CBOMCTBA

54 CreneHb ¢ pallMOHAJIbHBIM [TOKA3aTENEeM U
e€ CBOMCTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpadpuka QyHKIUN A5
pelIeHusl ypaBHEHUI

57 Hcnonbs3oBanue rpadpuka QyHKIUN A5

pelieHus: ypaBHEHUI




IlokazaTenbHbIC YpaBHCHUA. OcHoOBHbBIC

58 METO/BbI PEIICHMS [TOKA3aTEIbHBIX 1
YpaBHEHUI
IlokazarenbHble ypaBHEHUA. OCHOBHBIE

59 METO/Ibl PELICHNUS [T0KA3aTEIbHBIX 1
ypaBHEHUU
[TokazaTenpHbie ypaBHeHUS. OCHOBHBIC

60 METO/BbI PEILIECHUS [IOKA3aTEIbHBIX 1
ypaBHEHUU

61 KonTponbnas padora: "[lokazarenbHas |
¢yukus. [lokasarenbHble ypaBHeHUA"

62 Jlorapudm uucna. CoiicTBa jorapugma 1

63 Jlorapudm uucna. CpoiicTBa norapugpma 1

64 Jlorapudm uucna. CoiicTBa jorapugma 1

65 JlecATUUHBIE U HATYpaJIbHbIE JOraprU(pMbl 1

66 JlecsiTuuHBIE U HATYpaJIbHbIE JIOTapUPMbI 1

67 [IpeoOpa3oBanue BbIpaXKEHUN, COACPIKAILIUX 1
sorapupmbl

68 [IpeoOpa3oBanue BbIpaXeHHH, CoepIKaLIUX |
Jorapu@msl

69 IIpeoOpa3oBaHue BbIpaXKEHUN, COACPIKAILINX 1
Jorapu@msl

70 Jlorapudpmuueckas pyHkius, e€ CBONCTBA U 1
rpaduk

71 Jlorapudmuueckas GpyHkuus, e€ cBoCTBa U |
rpauk

7 Hcnonb3oBanue rpaduka GQyHKIUM 115 1

pellIeHns] ypaBHEHUI




Hcnonb3oBanue rpaduka QyHKIUM 15

73 pelIeHusl ypaBHEHUI
Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE

74 METObI peIIeHus JIorapupMUIECKUX
ypaBHEHUU
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

75 METO/Ibl pelIeHUs Jorapu(pMUUECKUX
ypaBHEHUU
Jlorapudmuaeckue ypaBaenusi. OCHOBHBIC

76 METO/Ibl pelIeHUs JorapupMUUECKUX
YpaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUHT
Jorapu(MUUECKUX ypaBHEHUN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PELIEHUHT
JorapupMHUUECKUX YpaBHEHUN

79 KonTponbnas pabora: "Jlorapudmuueckas
¢byukus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC
YKCJIOBOTO apryMeHTa

21 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC
YKCJIOBOTO apryMeHTa

%) ApKcuHYC, apKKOCHUHYC U apKTaHT'€HC
YHCJIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YKCJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyXHOCTb,

84 OIIpeEeIEHUE TPUTOHOMETPUUECKHUX

(GyHKIMN 4UCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 ompeeseHue TPUTOHOMETPUUECKIX 1
(yHKIIUI YKCI0BOrO apryMeHTa

86 OcCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1

88 OcHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

89 OCHOBHbIE TPUTOHOMETPUYECKHE POPMYJIbI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

91 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

9 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX |
BBIpAKEHUN

93 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN 1

96 Peniennie TpUroHOMETPUYECKUX ypaBHEHUI 1

97 Pemenne TpuroHoMeTpU4ECKUX ypaBHEHUN 1

98 Peniennie TpUroHOMETPUYECKUX ypaBHEHUI 1

99 Pemenuie TpUroHOMETpUUECKUX ypaBHEHUI 1

100 Pemienre TpUroHOMETPUYECKUX YPaBHEHUN 1
KonTponbHas pabora:

101 "TpUroHOMETpUYECKUE BbIPAKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS i

nociieoBaTeabHoCTe. MeTon




MaTeMaTHu4eCKOi WHAYKIIUU

MOHOTOHHBIE K OIrpaHUYCHHBIC

103 [OCIEN0BaTENbHOCTH. MicTopus aHanusa
0ECKOHEUHO MaJIbIX

104 Apudmerndeckas mporpeccust

105 ['eomeTrpuueckas nporpeccus

106 beckoneuno yObIBaromIas reoMeTpruiecKas
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
reOMEeTPUUYECKOI MpOorpeccuu

108 JIMHENHBIN U DKCIIOHEHIUAIIBHBIN POCT.
Yucno e. Dopmyra CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX TPOLEHTOB

110 Hcnonp30BaHue Iporpeccuy A peleHus
pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrpomnbHas pabora:
"IlocienoBaTeIbHOCTH U IPOTPECCUU "

112 HenpepriBHble GYHKIIMN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMOTOTHI TPaQHUKOB
byHKIMII

114 CpoiicTBa (QyHKIIMI HETIPEPHIBHBIX Ha
OTpE3Ke

115 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl PELICHHUS

HCPAaBCHCTB




Meton HWHTCPBAJIOB JISI pCHICHUSA

117
HEPaBEHCTB

118 MeTto MHTEPBAJIOB JUIsl PEIICHHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 peteHus 3aaa4

120 IIpumeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKIUH 1715 peeHus 3aaa4

€pBasl ¥ BTOpasi IPOU3BOIHbIE KIIUH

121 IT

122 Omnpenenenne, reOMETPUUECKUN CMBICTT
IIPOU3BOIHOMN

123 Onpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOAHOMN

124 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIIN

125 VYpaBHeHHe KacaTelbHOU K rpaduky
byHKIIN

126 [Tpon3BoiHBIE ANIEMEHTAPHBIX (QYHKIUN

127 [Ipon3BoIHbIE AIEMEHTAPHBIX (PYHKIIMIA

128 IIponsBoHas CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O U KOMITO3UIIMU (QYyHKIMH

129 [Ipou3BoiHast CyMMBI, TIPOU3BEACHHUS,
YaCTHOT'O U KOMITO3UIIMU (QYyHKIMUH

130 [Ipou3BoiHast CyMMBI, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI

131 Konrtponsnas padora: "[IpousBoanas”

132 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IEHNE, CHCTEMATH3 AL 1

3HaHui: "Oynkiun"
134 Wtorosas koHTpoJibHasE paboTa 1 1
135 HTorosast KOHTpOJbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IEHNE, CHCTEMATH3 AL |

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTtpoJbHbIe
Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yUeHust

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npon3BOIHOM K
MCCIIeI0BaHNI0 (DYHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
MCCIIeI0BaHNIO (DYHKIINI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCJICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCJICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
UCCIIeI0BaHUIO (PYHKIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
MCCIIeI0BaHNI0 (DYHKIINHI Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI

HaxoxneHnue HanOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHOU

(GYHKIIMHM Ha OTpe3Ke

HaxoxneHnue HanOOJIBIICTO U




HaMMEHBIIIET0 3HAYEeHUs HEIIPEPBhIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxxaenue HanOoJIbIIero u
HaMMEHBIIIET0 3HAYEeHUs HEIIPEPBhIBHOM
(GyHKLIUU Ha OTpe3Ke

10

Haxoxnenne Hanbospmero u
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKLIUU Ha OTpe3Ke

11

12

13

14

Haxoxnenne HanbospIero u
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxxaenre HauOobIIero u
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

[Ipumenenre npou3BOIHON IS
HAXO0KJICHUS HAWIYYILIEro perieHus B
MPUKJIATHBIX 3a/1a4ax

[IpuMeHeHne NpoOn3BOHOMN IS
HAXO0KJICHUS HAWJIYYILIEro perieHus B
MPUKJIAHBIX 3a/1a4ax

15

[IpuMeHeHne Mpon3BOHON s
OIIpEIEJIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro (opMyIol Uiu
rpadukom

16

[IpuMeHeHne pON3BOHOM s
OIIpEIEJIEHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (GopMyIon Uiu
rpaduxkom




17 Komnosunus ¢pynkunit

18 Komnozunus ¢pyHkimit

19 Komnosunus ¢pynkunit

20 I'eomerpuueckue o6pa3bl ypaBHEHHM Ha
KOOPJMHATHOM TIOCKOCTH

1 ['eomerpuueckue oOpa3bl ypaBHEHH Ha
KOOPAWHATHOW INIOCKOCTH

” KonTtponsHas pabdora: "Mccnenoanue
(GYHKIHMI ¢ TOMOIIBIO TPOU3BOTHON"

” [IepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 [TepBooOpasubie AeMeHTAPHBIX (YHKIIHA.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX

25 [lepBooOpa3HbIe 3eMEHTapHBIX (PYHKIUIA.
[IpaBuna Hax0XJIEHHs IEPBOOOPA3HBIX

2 Wuterpai. ' eoMeTpuyeckuii CMbICT
UHTErpaia

27 Brruucnenue onpenenéHHoOro nHTerpaia
1o popmyne Herotona-Jleltonuma

)3 Boruncnenue onpenenéHHOro nHTerpaa
no popmyne Herotona-Jleiiouuma

29 [IpumeneHue nHTerpana Juis HaXOXKIACHUS
IUI0IIAAeH IIOCKUX (GUryp

30 [IpumeneHue nHTErpana Juist HaXOXKIACHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps! pemenuit uddepeHanTbHbIX

YPaBHEHUHU




[Tpumeps! pemenunit uddepeHanTbHbIX

32 .
ypaBHEHHHA
MareMaTHuecKoe MOJICIIUPOBAHUE

33 pEeaJIbHBIX IIPOLIECCOB € IIOMOLLBIO
TuddepeHaIbHbIX YpaBHEHUN

34 Kontponbnas padota: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpudeckne QyHKINU, HX
CBOICTBa U rpadUKu

16 Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U IrpaduKu

37 Tpuronomerpudeckue QyHKINN, HX
cBOIcTBa U rpaduKu

18 Tpuronomerpuyeckue GyHKINU, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUI C TOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

42 YPaBHEHUH € IOMOILLBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

13 OT100p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH € IOMOILBIO




TpHFOHOMCTquCCKOﬁ OKPYKHOCTH

Pemenne TpuroHOMeTpU4YECKNX

44
HEPABEHCTB

45 Pemenue TpuronomeTpuueckux
HEPABEHCTB

46 Pemenue TpuronomMeTpuuecKux
HEPABEHCTB

47 Pemenue TpuronomMeTpuueckux
HEPABEHCTB
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIHH.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcHOBHBIE METO/BI PELLICHUS
II0KAa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLICHUS
II0KAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELLIEHUS
MO0Ka3aTeIbHbIX HEPABEHCTB

57 OcHOBHBIE METO/IBI PELLIEHUS
II0Ka3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELLICHUS
J0rapupMHUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IbI PELLIEHUS
norapu(pMUUECKIX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
J0rapupMHUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IbI PELLIEHUS

HOFapI/I(I)MI/I‘-ICCKI/IX HCPAaBCHCTB




OcHOBHBIC MCTObI pCHICHUA

>7 UppaIMOHATLHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEeIICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATHLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppaIMOHATHLHBIX HEPABEHCTB
61 I'padmueckue MeTo bl peLIeHUs
UppalMOHATIbHBIX YPAaBHEHHH
& I'paduaeckne MeTOIBI peICHHS
UppaMOHATFHBIX YPaBHEHHHA
63 I'paduueckue MeTo bl peLICHUS
[OKa3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTOIbl peLICHUS
HOKa3aTeIbHbIX HEPABEHCTB
65 I'paduaeckne MeTOIBI peICHHS
Jorapu(MUUECKUX YpaBHEHUN
66 I'paduueckue MeTo bl peLICHUS
J0rapupMHUECKUX HEPABEHCTB
67 I'paduaeckne METOIBI peICHHS
J0rapupMHUECKUX HEPABEHCTB
I'paduaeckne METOIBI peICHHS
68 MOKa3aTeNbHBIX U JOrapu(pMUIEcKux
ypaBHEHUU
I'paduueckue MeTo bl peLIeHUS
69 MOKa3aTeNbHBIX U JOrapuGMUIEcKux

ypaBHEHUU




70

71

72

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeNbHBIX U JOrapu(GMUIecKux
HEPABEHCTB

I'paduueckue MeTobI penieHus
MOKAa3aTeNbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

KonTponbnas pabora: "UppannonaibHele,

HoKa3aTesbHbIe U Jorapudmudeckue
HepaBeHcTBa"

73

KowmmnekcHeie yncna. AnreOpandeckas u
TpUrOHOMETpHUecKas (HOpMbI 3aITUCU
KOMIUIEKCHOTO YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpandeckas u
TpUrOHOMETpHUecKas (HOpMbI 3aITUCU
KOMIUIEKCHOTO YHCIIa

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
ApudmeTrnueckue onepanuu C
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3obpaxeHne KOMIJIEKCHBIX YHCEIT Ha
KOOPAMHATHOW INIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YHCel Ha
KOOPJIMHATHOM MJIOCKOCTH

®opmyia Myaspa. KopHu n-oii cTernenun
13 KOMIUIEKCHOTO YHClia

80

81

®opmyiia Myaspa. KopHu n-oii cTenenun
U3 KOMIUJIEKCHOTO YHCIIa

HpHMCHCHI/Ie KOMIIJICKCHBIX YU CCII OJIA




petieHus GU3NYECKUX M TEOMETPHUCCKUX
3a7a4

KonTtponpHas pabdora: "KomruiekcHble

82 |
qucia

83 Harypanbhble u nensie yucia

84 Harypaibnble u 1iensle yucia

85 [IpumMeHeHwe MPU3HAKOB AETUMOCTH
LEJIbIX YUCel

26 [IpumeHeHure NpU3HAKOB AETUMOCTH
LEJIBIX YUCel

%7 [IpumeHeHue NpU3HAKOB AETUMOCTH
nensix uncen: HOJ u HOK

28 [IpumMeHeHwe MPU3HAKOB AETUMOCTH
nensix yrcesr: HOJl m HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIbIX YUCEeJI: OCTATKH [0 MOIYJIIO

90 [IpumeHeHre NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOYJIO
[IpumMeHeHre MPU3HAKOB AETUMOCTH

91 LEJbIX Yucell: anroput™ EBkinuaa st
pelIeHus 3a/1a4 B LIEJIbIX YnciIax

9 KonTponbnas pabora: "Teopust nenbix
yucen"
Cucrtema ¥ COBOKYITHOCTh YPaBHEHUIA.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJICAICTBUS

94 CucremMa 1 COBOKYITHOCTb YpaBHEHUH.

PaBHOCHUIIBHEIE CUCTEMBI B CUCTEMBI-




CIICACTBUA

95 OcCHOBHEBIC MCTOABI pCIICHHUA CUCTEM U
COBOKyHHOCTCfI panrOHAJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIEC METO/IBI PEIICHUS CUCTEM U
96 COBOKYITHOCTEW MppalliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUNU

OcHOBHEBIC MCTOABI pCIICHUA CUCTEM U

99 COBOKYITHOCTEH JIOrapu(pMUIECKHX
YpaBHEHUNU

OCHOBHBIEC METO/IBI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JorapuMUIECKUX
ypaBHEHUU

[IpumeHeHne CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 ¥ 3a7a4 U3

101 pa3IUYHbBIX 00J1aCTe HayKu U peallbHON
YKU3HU, UHTEPIIPETALUs OJTyUYEHHBIX
pe3yabTaToB

[IprMeHeHne cUCTEM K PELIEHUIO
MaTeMaTUYEeCKUX 3a7a4 ¥ 337a4 U3

102 pa3IUYHbBIX 00J1aCTe HayKU U peallbHON
YKU3HU, UHTEPIIPETALUs OJTy4YEeHHBIX
pe3yJIbTaToOB




HpI/IMeHeHI/Ie HCPABCHCTB K PCHICHUIO
MaTEMAaTHYCCKUX 3aJa4 U 3aJa4 U3

103 pa3IUYHbBIX 00J1aCTe HayKu U peallbHOMN
YKU3HU, UHTEPIIPETALUS OJTyUYEHHBIX
pe3yabTaToB
KonTtponbHas pabdora: "Cucremsl

104 PaLMOHATIBHBIX, UPPALIMOHAIBHBIX
MOKa3aTeNbHBIX U JOrapu(pMUIEcKux
ypaBHEHUI"

105 PannonanbHbIe ypaBHEHUs ¢ IapaMeTpamMu

106 PannonansHbIE HEPABEHCTBA C
napaMeTpamu

107 PanyonanbHbIE CUCTEMBI € ITapaMeTpaMHu

108 WppannonaibHble ypaBHEHHUS,
HEPABEHCTBA € IIapaMeTpaMHu

109 HppanmonaibHbIE CUCTEMBI C
napaMeTpamu

110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 IToka3aTenbHbIE CUCTEMBI C IIAPAMETPAMHU

112 Jlorapudmuueckre ypaBHEHUS,
HEPaBEHCTBA C apaMeTpamMu

113 JlorapugpmuuecKkue CUCTEMBI ¢
napaMeTrpamu

114 TpuronomeTrpuyeckue ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTpru4ecKue HEPABEHCTBA C

napaMeTrpamu




116

117

118

TpuronoMeTpuyECKruEe CUCTEMBI C
napaMeTpamu

[locTtpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYalUi C IOMOILBIO YPAaBHEHUH C
rapaMeTpamu

[Toctpoenue u ucciaegoBaHue
MaTEeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYaIMi C MOMOUIBIO CUCTEM YPaBHEHUN
C mapameTpamu

119

[Toctpoenue u ucciegoBaHue
MaTEMAaTUYCCKUX MOI[GJ'IGIZ PCaIbHBIX
CUTYaIMi C MOMOUIBIO CUCTEM YPaBHEHUN
C mapameTpamu

120

121

122

KonTtponbhnas pabora: "3agauu c
napamerpamu”

[ToBTOpenue, 060061IeHNE,
cucTeMmarusanus 3HaHuii: "YpaBHenus"
[ToBTOpenue, 060061IeHNE,
cucTeMaru3auus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, o6obmIEeHNE,
cUCTeMaTH3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

124

125

[ToBTOpenue, o6obmIEeHNE,

cucreMartusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHnue, 060061IEHNE,
cucremarusanus 3Hanuii: "HepaseHncrsa'

126

[ToBTOpenue, o6obmIEeHNE,




cucremarusanus 3Hanuii: "Hepasencraa"

[ToBTOpenue, o6obmEeHNE,

127 cucreMarusanus 3Hanuil: "[IponszBonHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obmEeHNE,
128 cucremarusanus 3Hanuil: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obmIEeHNE,
129 cucremarusanus 3Hanuil: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpeHnue, 060061IeHNE,
130 cuctemarusanus 3HaHuil: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 060061IeHNE, 1
cucreMarusanus 3HaHuil: "OyHkuun"
132 [ToBTOpenue, o6obmEeHNE, |
cucreMaru3anus 3HaHui: "OyaKmn"
133 [ToBTOpenue, 060061IeHNE, 1
cucreMaru3anus 3HaHuil: "OyHkunn"
134 Hrorosas kKoHTpoJbHAsA paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 [ToBTOpeHnue, 06061IeHNE, 1

CHCTEMaTHU3alus 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136

10




IHOYPOUYHOE INTAHUPOBAHHUE KYPCA «I'eomerpus 10-11»
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, ITapaJljIeJIbHbIX
HpPSAMBIX (OTPE3KOB), CEPEINHbI OTpEe3Ka

KoauuecTBo yacoB

Bcero

KonTtpoJuabnsbie
padoThI

IIpakTH4eckune
padoThI

Jlara
U3yUeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[TonsATHS cTepeomMeTpHun: TOUKA, IIpsAMas,
IUIOCKOCTh, MMPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha PUCYHKE
IUIOCKOCTH, MapajIeIbHbIX MPSMBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka

[TonsTHs: nepecexarouuecs MIOCKOCTH,
nepeceKaroIuecs npsmasi 1 miIocKoCTh;
HOJIYTIPOCTPAHCTBO

[Tonsatus: nepecekarouuecs MIOCKOCTH,
nepeceKaroIuecs npsmas ¥ miocKoCTh;
HOJIYTIPOCTPAHCTBO

MHororpaHHuKku, n300pakeHne
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIIHNX 00BEKTOB
MHororpaHHuKH, n300pakeHue
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




CJIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTsus n3 HuX. CnocoOnl 3a1aHus
MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTRBE.
O06o03HaueHUs IPSMBIX U IJIOCKOCTEH

10

N306paxkenue ceueHuii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHus
MOJIy4EHHBIX IIIIOCKOCTEN. PackpammBanue
IOCTPOCHHBIX CEYEHUN pa3HbIMU LIBETAMU

11

N306paxkenue ceueHnit nupamubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHus
IIOJIY4EHHBIX IIIIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUN pa3HbIMU LIBETAMU

12

N306paxkenue ceueHuii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHus
IIOJIy4EHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

13

N306paxkenue ceueHuii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT Yepes3 UX
pé6pa. N3o0OpaxeHue nepecedeHus
IIOJIy4EHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU LIBETAMU

14

Merton cieoB i MOCTPOCHUSI CEUSHUN




15

16

17

Mertopa cienoB Uit HOCTPOSHUS CEUEHHI.
CaolicTBa niepeceyeHui MpsIMbIX U
IUIOCKOCTEN

Meron cieoB AJis IOCTPOCHUS CEUECHUM.
CBoiicTBa epecevyeHUi MpsMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuii B mupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3alUCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YePTEKEH U 3aITCh II1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MOCTPOEHUS

21

22

[ToBTOpenue nmnanumerpun: Teopema o
IPONOPLUMOHANIbHBIX oTpe3kax. [logodue
TPEYTOJILHUKOB

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHHUSIX Ha
BBIHOCHBIX 4yepTexax. McTtopus pazButus
IJIAHUMETPUU U CTEPEOMETPUM




23

24

25

26

27

Kourponbsuas pabora "AKCHOMBI
p
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxenue npsMbIx B
npocrtpancTse. CKkpemyBaronmecs
npsimble. [Ipru3Haky cKpeluBaromumxcs
npsameix. [lapannensHble npsmble B
IPOCTPAHCTBE

TeopeMa 0 CyIeCTBOBAaHUU U
€MHCTBEHHOCTHU IIPSIMOM MapalIeIbHOU
JAHHOH IPSIMOM, IPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKALLEH Ha JaHHOU
npsaMoi. JleMMa o nepecedeHnn
NapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

[TapannenbHOCTB Tpex mpsiMbIX. Teopema o
TpEX MapasuieNbHbIX NPAMbIX. Teopema o
CKPELIUBAIOIIMNXCS MPAMbIX
[TapannenpsHOE NPOEKTUPOBAHUE.
OcCHOBHbIE CBOICTBA apaJIEILHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
buryp B napaienbHON IPOEKIUN

28

[lenTpanbHas mpoekuus. Yroi ¢
COHAIIPaBJIICHHBIMU CTOPOHAMU. YTOII
MEXY NPSIMBIMHU

29

3agaun Ha JOKA3aTeIbCTBO U
HCCIIEIOBAHKE, CBI3aHHBIE C
pAacIonoXeHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonsaTus: mapanieabHOCTh NPSIMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
NapajuIeIbHOCTU MPSIMON U TUIOCKOCTH.




31

32

CaolicTBa napauIeaIbHOCTU IPSIMON U
IUIOCKOCTH

FCOMeTpI/I‘-IeCKI/IC 3aJa4d Ha BBIYHMCICHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapaiCJIbHOCTBIO IIPAMBIX U ILIOCKOCTEH
B IIPOCTPAHCTBC

[TocTpoeHue ceueHns, MPOXOAAIIETO Yepes3
JAHHYIO IIPSIMYIO Ha YEPTEKE U
[apaJIeJIbHOrO APYroy npsmon. Pacuér
OTHOLLEHUN

33

[TapannenpHas npoekuus, IpUMEHEHNE s
MOCTPOCHHUS CEYeHUH KyOa U
napauienenunena. CpoicrTsa
napauleJIenune1a u Ipu3Mbl

34

35

36

37

[TapannensHble muockoctu. Ipuznaku
NapauIeIbHOCTU JBYX IIOCKOCTEH

Teopema 0 napaieIbHOCTH U
CAUHCTBCHHOCTH ITJIOCKOCTH, HpOXOJISIIIIGfI
yepes TOUKY, HE MPUHAJICKAILYIO JaHHOK
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajulIeIbHBIX IUNIOCKOCTEN: O
[apaJIEJIbHOCTH NPSAMBIX IIEPECEUCHUS
IIPHU [IEPECEYEHNN IBYX MTapasjIelIbHbIX
IIJIOCKOCTEN TpeThen

CaoiicTBa napanienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauleIbHBIX MPAMBIX,
3aKJIF0YEHHBIX MEXy NapalieIbHbIMU
IUIOCKOCTSIMU; O NIEPECEUCHUH MPSMOH ¢
JBYMsI ITapajlyIeIbHBIMU TJIOCKOCTSIMHU




38

39

[ToBropenue: Teopema ITudaropa na
IUIOCKOCTH

[loBTOpEHME: TpUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunesa

Brruncnenue 1MH OTPE3KOB B KyOe U
PSIMOYTOJIBHOM Mapajieenure/ie

IleprieHIUKyYIAPHOCTD NPSMOU U
nockocty. [Ipusnak
NEPIEHAUKYJIAPHOCTU IIPAMOHN U
IIJIOCKOCTH
[lepnieHIUKyYIAPHOCTD NPSMOU U
nockocty. [Ipusnak
NEPIEHAUKYJIAPHOCTU IIPAMOHN U
IIJIOCKOCTH

44

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAILEH
4yepe3 TOYKY IIPOCTPAHCTBA U
MEPIECHIUKYIISIPHOMN K IUNIOCKOCTH

45

46

47

[ImockocTH U nepneHIuKyIIpHbIE UM
IIPSIMBbIE B MHOTOI'PaHHHUKAX

[InockocTy U nepneHAUKYISPHBIE UM
IpsSIMbIE B MHOTOTpaHHHKAX
[leprienaAuKynAp U HAKIOHHAS.
[TocTpoenue nepneHuKyIsipa U3 TOUKH Ha
IPSIMYIO

48

[lepnieHauKyIsp ¥ HAKIOHHAS.




[TocTpoenue nepneHuKyIIsipa U3 TOUKH Ha
IPSIMYIO
Teopema o Tpéx nepneHauKyIsIpax

49
(npsimast u oOpaTHast)

50 Teopema 0 TpEX nMepHneHIUKYISIPax
(npsimas u oOpatHast)

51 Yrois MexXay CKpEIUBaOIUMUCS
IPSIMBIMU
[Touck neprneHuKyIIpHBIX NPAMBIX C

52 IIOMOUIBIO NEPIIEHANKYIIAPHBIX
IJIOCKOCTEN

53 OpTtoroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenuii kyba, mpU3MbI,

54 IIPABWJIBHOM MUPaMUbI C IIOMOILBIO
OpPTOTOHAJILHON IIPOEKIUU
[Toctpoenue ceuenuii kyba, mpU3Mbl,

55 [IPaBUIBHOM MUPAMUBI C IIOMOLIBIO
OPTOrOHAJILHOM IIPOEKIUU
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IUIOCKOCTHU. IInockocT
CUMMETpUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyJISIPHOCTH IPSMOM 1
IJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH O IMJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 MJIOCKOCTH

60 CniocoObl OIIyCTUTh NEPIIEHANKYISAPDL:




61

CUMMETpHUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON
CuBur no HenapamuienbHON IPSIMOH,
U3MECHEHUE PACCTOSHUN

62

KonTponbnas pabora "B3aumuoe
pAacMoJIOKEHNUE MPSIMBIX U MJIOCKOCTEN B
npocTtpaHcTse"

63

64

65

[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

[ToBTOpEHUE: yrom Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B

IPOCTPAHCTBE

FCOMeTpI/I‘-ICCKI/IC METOAbI BEIYMCICHUA
yriia MCXKXAy NpAMBIMA B MHOT'OI'paHHUKAX

66

JIByrpansbliii yroja. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAaHHOTO yria

67

68

69

[lepnennukynspHble niaockoctu. CBoicTBa
B3aMMHO NEPIEHIUKYIISPHBIX MIIOCKOCTEN

[Ipu3Hak nepnesauKyJIspHOCTH
IIJIOCKOCTEH; TEOpeEMa O NPSMOK
[IEPECEUCHHUS IBYX IUIOCKOCTEH
NEPNEHAUKYJISIPHBIX TPEThEH IIIIOCKOCTH
[IpsimoyromnbHbIi napauienenunesn; Kyo;
U3MEPEHMUs], CBOUCTBA IPAMOYTOJIbHOTO
napajuienaenunena

70

TeopeMa 0 rMaroHany NpsAMOYTOJIbHOTO




71

72

napajuiejenunea 1 clieJICTBUE U3 Hee
CrepeomeTpudecKue 1 IPUKIIaTHbIC
3a/1a4u, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM TIPSIMBIX U TJIOCKOCTH
[ToBTOpEHME: CKpENTMBAIOIINUECS TPSMBIE,
napajuieibHble INIOCKOCTH B CTAHJAPTHBIX
MHOTOIPAaHHHUKAX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEXIY CKPEIIUBAIOIIMMHUCS MIPSIMBIMHU B
MPOCTBIX CUTYAIUSIX

74

75

76

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIISPHON IIJIOCKOCTH

TpéxrpaHHslil yroi, HEpaBeHCTBA JUJIs
TpexrpaHHbIx yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

77

DeMeHTHI ChepUIECKON T€OMETPHH:
reoJIe3NYECKUe JINHUU Ha 3emiie

78

79

KontponpHas padora "Yrisl u
paccrosiHus"

Cucremaruzanus 3HaHuN "MHOTOrpaHHUK
U €T0 JIEMEHTHI"

80

[Inpamua. Bunel nupamua. [IpaBunsHas
nupamuaa




[Tpusma. IlpsiMast 1 HaKJIOHHAsS IPU3MBI.

81 [IpaBunbpHas npusma !

20 [IpssmMoit napannenenunesn, 1
OpSMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Boinyxkiible MHOrorpanHuku. Teopema |
Ditnepa
Brinykisle MHOrorpanHuku. Teopema

84 Ditnepa. [IpaBriibHBIC U TTOTYITPaBUIBLHEIE 1
MHOTOTpaHHUKH

85 KonTtponbHas padora "MHororpaHHUKH" 1

26 [TonsiTHe BekTOpa Ha MJIOCKOCTHU U B |
IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuio napasmenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJTHON 1
IJIOCKOCTH

92 CkansipHo€ MpOU3BEICHHE 1

93 Boruncnenue yria Mexy BEKTopaMu B |
IPOCTPAHCTBE

94 [Ipocreiimue 3anauun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3ana4u ¢ BEKTOpaMHU 1

96 [Ipocreitmme 3agauu ¢ BEKTOpaMu 1

97 IIpocreiiue 3aga4u ¢ BEKTOpaMHU 1

98 O00011eHNe U CUCTEMATU3ALMS 3HAHUN 1




99 O06o0011eHre U cucTeMaTu3alus 3HaHU! 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosast kKoHTpoJbHAS paboTa 1
102 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
Hdara uugposbie
Nen/m  Tema ypoka Kourpoabubie IIpakTuyeckue
Bcero U3y4yeHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcesl
| [ToBTOpenue Tems! "KoopauHaThl BEKTOpa |
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
) [ToBTOpenue tems! "CkansipHoe |
IpOU3BeIeHNE BEKTOPOB"
3 [ToBTOpeHue TeMs! "Boruncienue yria ]
MEXly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpenue Tems! "YpaBHEHHE IPAMOIA, |
MIPOXO/ISIICH uepe3 JBe TOUKH"
5 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, |
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHME IJIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTPE3KaxX
7 BektopHoe npousBeneHne 1
2 JIuHeliHbIC HEPABEHCTBA, JIMHEMHOE 1
IPOrpPaMMUPOBAHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE |
IPOrpPaMMUPOBAHUE
10 AHaTMTUYECKHE METOIbI pacuéTa yria |
MEXly NPSMbIMH B MHOT'OIpaHHUKAaxX
1 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXY INIOCKOCTSIMA B MHOTOTpaHHHUKAX
12 dopMyna pacCTOSIHUASA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAHWHATAX

HaxoxaeHnne paccTosiHuiA OT TOYKH 10

13
IUIOCKOCTH B KyOe

14 Haxoxaenue paccTossHUM OT TOYKHU 710
IUIOCKOCTH B MPaBUJILHON TUPAMU/JIE

15 KonTtponbHast pabora "AHanutuueckas
reoMerpust”

16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE
MHOT'OI'PaHHUKH

17 CedeHust MHOTOTPAHHUKOB: METO/T CJIC/IOB
CeueHuss MHOIOTPAaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, IIEPECEUEHUS NIPAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble NpsIMbIE U IIOCKOCTH:
napaJuleJIbHbIE CEUECHHUS

20 [TapannenbHble NpsMbIE U IIOCKOCTH:
pacy€r OTHOLIECHMI
[TapannenbHble NpsIMBbIE U IUIOCKOCTH:

21 YIIIbI MEXKY CKPELIMBAIOILIUMUCS
OPSIMBIMU
[lepneniuKynsipHbIe NPsIMbIE U

” IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHUKYJIPHBIX TUIOCKOCTEN U
HPSMBIX, CAMMETPUH MHOTOTPaHHUKOB
[lepnenukynsipHbIe NpsIMbIE U

23 MJIOCKOCTH: T€OpEMa O Tpex
HepHeHIuKYIspax

24 [IepnieHauKyIsIpHBIE IPSAMBIE U




25

IIJIOCKOCTH: BBIYUCJICHUSA AJINH B
MHOI'OIpaHHUKax

[ToBTOpEeHUE: muomamu
MHOTOYTOJIbHUKOB, ()OPMYIIBI JIS
iomiaen, cooopakxeHus moaoous

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JITIs
iomiaien, cooopaxeHus moaoous

27

28

29

30

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JUIs
TJI0IIAJIEH, COOOpaKEHUSI IO 100Ms

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
IUTOINAH TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS 101001t

[Tnomany ceueHnit MHOrOrpaHHUKOB:
IUIOIAAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpakeHUs MOA00Us
KonTtponbhas padora "[loBropenue:
MHOT'OI'PaHHHUKH, CEUEHHS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

3anmaun 00 yaBOoeHUHU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIINH yIJia
CtepeoMeTprueCcKUe 33a]a41, CBSI3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO
napasuieNienumnena

34

[Ipuknagueie 3a1a4n, CBI3aHHBIE C




BBIYHCICHHEM 00bEMaA npsAMOYT'OJIbHOI'O

napasuiesenumnena

35 O06BEM npsMOit IPU3MBI

36 CrepeoMeTpHUueCcKUE 3a]a4l, CB3aHHbIE C
BBIUMCJIEHHUEM 00BbEMOB IIPSIMON IIPU3MBI

37 [Ipuknansble 3a1aun, CBSI3aHHBIE C
00BEMOM NPSIMOM PU3MBI
Brruncienne 00bEMOB TEJI ¢ IOMOILBIO

38 omnpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBbI
Brruncienne 00bEMOB TEJ ¢ IOMOILBIO

39 onpenenéHHoro uuaterpaiga. Oopém
TTUPAMH/TBI

40 dopmyna 06béMa nupamuibl. OTHOIIEHUE
00BeMOB nUpamMu ¢ OOLIUM YIIIOM

A1 dopmyna 00béMa nupamuibl. OTHOIIEHUE
00BEMOB MUPaMHU/L C OOLIUM YTIIOM

0 CrepeoMeTpHUueCcKUE 3aJa4l, CBI3aHHbIE C
00BbEMaMH HAKJIIOHHOW MTPU3MBI

13 CrepeoMeTpUUeCKUE 3a]a41, CBA3aHHBIE C
00BbEMaMH TUPAMHUTBI
[Ipuknanueie 3agaun o Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
PU3MBbI

45 [Ipukanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIbI

46 [Ipumenenne 06bEMOB. Boruncienue

PaCCTOSAHUA A0 IMIOCKOCTH




KonTtponsHas padora "O0beéM

47 "
MHOTOI'PaHHHUKA
unuuapuyeckasi HOBEPXHOCTb,

48 o0pa3yronue HUINHAPUISCKON
MOBEPXHOCTHU

49 Hunuanp. [psamoi KpyroBon HUIUHAD.
[nomane MOBEPXHOCTH LIMJIMHApPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHHYECKOU IoBepxHOCTH. KoHyC

51 CeueHue KOHYca MIOCKOCTBIO,
napajuieIbHON MIOCKOCTH OCHOBaHUS

57 VYceuénnslii konyc. M3o0paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaapr GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tnouaapr GOKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpudecKkue 3a1a4i Ha

55 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE,
MOCTPOEHUEM CEYEHUHN HUINHAPA, KOHYyCca
CrepeomeTpuyecKkue 3a1a4i Ha

56 JI0Ka3aTeILCTBO U BLIUMHUCIICHUE,
MOCTPOEHUEM CEUCHUH IUINHAPA, KOHyCa

57 [Ipukiaguelie 3a7a4n, CBSI3aHHbBIE C
UUAJIUHAPOM

53 [Ipukitamubie 3a7a4n, CBsI3aHHBIE C
UUAJIUHAPOM

59 Cdepa u map




60

61

62

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. By u n306pakenue mapa

[lepeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. B 1 n3o6paxkenue mapa
VYpaBuenune chepsrl. [Lnomans chepsl u eé
yacTen

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTrpuueckue 3aJauu Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO c(hpepoi U 1apom,
MOCTPOECHUEM UX CEYEHMH MIIOCKOCTHIO

CrepeoMeTrpuueckue 3aJauu Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoi U 1apom,
IIOCTPOECHUEM UX CEYEHMH IJIOCKOCTBIO

[IpuxnagHeie 3a1a4n, CBI3aHHbBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIYHCJICHUSA B OKPY)KHOCTI/I, CTaHI[apTHI)Ie
og00ust

Paznuunblie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOI'OIrpaHHUKOB

3anaun o reMme "Tena v MOBEpXHOCTH
BpaiueHus"

70

3amauu o Teme "Tena u MOBEPXHOCTH
BpaiueHus"




71

72

KonTtponbHas padora "Tena u
MOBEPXHOCTH BpaleHus"

O06wém nununaapa. Teopema 06 00bEME
OpSAMOTO LMJIMHAPA

73

Brruncienne 005EMOB TEJ ¢ IOMOILBIO
onpenenéHHoro uuterpaiga. Oobém
KOHYycCa

74

75

76

ITimomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYCa
CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB IMIIMHIPA,
KOHYyca

[Ipuxanueie 3agaun mo Teme "OO0bEMBI U
101U TOBEpXHOCTEN Ten"

77

O0BEM 1mapa u MapoBOTO CEKTOpAa.
Teopema 06 06BEme mrapa. [1nomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYHCIIEHUEM 00BEMOB
nrapa, mapoBOTro CETMEHTA U IapOBOTO
CeKTOpa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa 1
miomaaso cepbl. COOTHOMIEHUS MEKITY
IUIOIA/IIMU TTOBEPXHOCTEH U 00bEMaMU
MOJOOHBIX TEll

79

[TonoOHbIe TENNa B MPOCTPAHCTBE.
N3menenue 06bEMa npu mogo0uu.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C




80

BBIUKCIIEHHEM O00BEMOB TEJI M IUIOIIAAEH
MMOBEPXHOCTEN

KonTtponbHas padora "[1nomanau
MOBEPXHOCTU U 00BEMBI KPYTIIBIX T

81

JBuxenus npoctpancTBa. OToOpaskeHusl.
JBxenus u paBeHCTBO puryp. O0mme
CBOICTBA JBHKCHUMN

82

83

84

Buapl nBukeHnil: napaiebHbIN
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKaJibHasi CAMMETPHUS, TOBOPOT BOKPYT
IpSAMOiL

[Ipeo6pazoBanust mogobus. [Ipsmas u
cthepa Diinepa

['eomerpuueckue 3anaun Ha TPUMEHEHUE
JIBKCHUS

85

86

87

88

Kontponbnas padota "BekTops! B
npocTtpancTse"

Ob6o6maroree nopropenue 11 noHsATuit u
MeTOJ10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHsI 3HAHMIA:
"ITapanienbHOCTb MPSMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"

Ob6o06maroree nopropenue 11 noHsATUi U
MeToJ10B Kypca reometpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIlHsI 3HAHMIA:
"BexTops! B mpocTpaHcTBe"

Ob6o6maroree noropenue 11 noHsATuit u
MeTOJI0B Kypca reomerpun 10-11




89

90

KJIaCCOB, CUCTEMaTHU3aIUsl 3HAHU:
"BexTops! B mpocTpaHcTBe"

Ob6o6maroree nopropenue 11 noHsATuil u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTHU3aIUsl 3HAHU:
"O6bemM MHOTOrpaHHUKa"

O6o0maromiee moBTopenue 11 moHsTHII 1
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIUsl 3HAHUI:
"O0beM MHOTOrpaHHUKa"

91

O6o0maromiee moBTopenue 11 moHsTHI 1
MeT0/10B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3allsl 3HAaHWI:
"Tlnomaay NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

92

O6o0maromiee moBTopenue 11 moHsTHI 1
MeT0/10B Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3allsl 3HAaHWI:
"Tlnomaay NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

93

Wrorosas koHTposibHasA paboTa

94

95

Hroropas KOHTpPOJIbHAaA pa60Ta

[ToBTOpeHue, o60bIIEHNE 1
CUCTEeMAaTH3aIHsI 3HAHHUHA

96

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ pOJlb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

98

99

100

101

Hcropust pa3BUTHS CTEPEOMETPUU KAK
HAYKHU U €€ POJIb B PA3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BuTus CTEpEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTUs CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Wcropus pa3BuTus CTEpEOMETPUU KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




IHOYPOUYHOE IINTAHUPOBAHHUE KYPCA «BepositTHOCTDh U cTaTucTiKa 10-11»
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBs3HBI rpad, npeacraBieHue
3aJ]auy ¢ MOMOIIBIO rpada

KoauuecTBo yacoB

Bcero

KonTtpoJuabnsbie
padoThI

IIpakTH4eckune
padoThI

Jlara
U3yUeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Crenenb (BaJIeHTHOCTb) BeplIuHBL. [1yTh
B rpade. Llenu u mukibr

I'padsl Ha mockocTu. [lepeBo
CIIy4aliHOTO KCIIEPUMEHTA

CnyyaitHble S5KCIEPUMEHTHI (OTBITHI) U
cllyyaitHble cOOBITHSA. DIeMeHTapHbIe
COOBITUS (MCXOBI)

BeposiTHOCTB cityuyaliHOTrO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU
COOBITUSIMH

BeposiTHOCTB citydyalfHOTrO COOBITHS.
BeposiTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU
COOBITUSMH

[lepeceuenue, 00beTMHEHHE MHOXKECTB
U COOBITUMN, TPOTUBOIIOJIOKHbBIE
coObITUs. POopMyia CII0KEHUS
BEPOATHOCTEMN




YciaoBHas BCPOATHOCTD. YMHOXEHHE

8 BepositHOoCcTel. Dopmyna ycioBHOU
BEPOATHOCTH
VYcioBHas BEpOATHOCTb. Y MHOKEHHE

9 BeposiTHOCTER. DOopMmysia yCIIOBHOU
BEPOATHOCTH

10 dopMyta MOTHON BEPOATHOCTH

1 ®opmyna baneca. HezaBucumele
cOOBITHSA

12 KomOuHaTOpHOE MPaBUIO YMHOKEHHUS.
IlepectanoBku U pakTOpUal

13 UYucno couerannid. TpeyroJbHUK
ITackans

14 ®opmyna 6bunoma HeroToHa
KonrtponbHas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOuHaTopuka"
bunapHBIii CIy4alHBII OIBIT
(ucmibITaHue), ycrex 1 Heyjlaya.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUHN 10 IEPBOIO
ycrexa

17 Cepust HE3aBUCUMBIX HCIIBITAHUH J10
IIEpBOro ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
beprymm

19 CryvaiiHplif BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

21

[IpakTryeckas pabora c
HCII0JIb30BAaHUEM DJIEKTPOHHBIX TAOJIULL

Cnyuaitnas BennuuHa. Pacripenenenue
BEpOSTHOCTEN. [Iuarpamma
pacupeneneHus

22

Onepauuu Haj ciaydaiHBIMU
BennuuHaMu. [Ipumeps! pacnpeneneHui.
bunapnas cirydaiinas BeIu4vHa

23

24

25

26

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHmne

MaremaTuyecKoe OKHUIAHUE CIYyYalHON
BenMuuHbl. COBMECTHOE paclpeesieHne
JIBYX CIIyYalHBIX BEJIMYHH

HesaBucumsble ciiydyaiiHbI€ BEJIMUUHBI.
CBolicTBa MaTEMAaTUYECKOTO OXKUAAHHUS.
MaremMaTHuecKoe 0KuaHne OnHApHOM
CIIy4allHOM BEIUYHMHBI

MaremMaTudeckoe OXKugaHue

reOMETPHUECKOro U ONHOMHUAIBHOTO
pacrpeneeHun

27

28

29

Jlucniepcus U CTaHAAPTHOE OTKJIIOHEHHE
Jlucniepcust OMHApHOM citydaitHON
Benn4uHbL. CBOMCTBA JUCIIEPCUU
MaremMaTudeckoe OXKugaHue
[IPOU3BEICHUS U TUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIy4alHbIX BEIUYHUH

30

[IpakTuueckas pabota c
HCITIOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/IH




Jucnepcust OMHOMHATIBHOTO
31 pacnpenenenus. [lpakruueckas padota ¢
HCITIOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/IH

32 O0001IeHYE ¥ cUCTEMaTU3aLUsl 3HAHUI

Kontponbnas padota No2: "Mcnbiranus

33 bepnymnu. CiyyaiiHbple BETUYUHBI U 1
pacnipeneneHus"
34 O060061eHre U cucTeMaTu3alus 3HaHu| 1
OBILIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KoHTtpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yUeHust

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencro Yebnimena. Teopema
Yeorpimesa. Teopema beprymmm. 3akon
OOJIBIINX YKCeNT

Hepasencro YebOnimena. Teopema
Yeorimesa. Teopema bepnymmm. 3akon
OOJBIITUX YKCEeT

HepagenctBo YeObimera. Teopema
Yeonimera. Teopema bepnysu. 3akon
0O0JIBIINX YKCe

Br160pouHbBIi METOJT MCCIIEIOBAHUIMA

[IpakTrueckas paboTa ¢ UCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

I'enepasibHast COBOKYIIHOCTb U CIIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctiukamu. OLieHKa CpeTHEro U
JUCIIEPCUU TeHEPAIbHON COBOKYITHOCTH C
ITOMOUIbIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepasibHast COBOKYIIHOCTb U CIIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctiukamu. OLieHKa CpeIHEro U
JUCIIEPCUU TeHEPaAIbHOM COBOKYITHOCTH C
ITOMOUIbIO BEIOOPOYHBIX XapaKTEPUCTHK




OneHnBaHUE BEPOSTHOCTEN COOBITUH TIO
BBIOOpKE

CrarucThyecKas TUIIOTE3a. HpOBCpKa

HpOCTCfII.HHX TUIOTE3 C IOMOIIBIO CBOMCTB
HU3YUCHHBIX pacnpeﬂeneHHﬁ

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C MOMOILBIO CBOMCTB
M3YYEHHBIX pacrpeaesieHuit

11

12

13

[IpakTrueckas paboTa ¢ HCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

ITpuMepb! HENTPEPBIBHBIX CITyYailHbIX
BeMUYMH. OYHKIUS IIIOTHOCTH
BEPOATHOCTH

PaBHOMepHOE pacnipenenenue. [Ipumepsr
3ajJa4, IPUBOAIIMX K [TOKA3aTEIbHOMY U K
HOPMaJIbHOMY pacIpeIeIeHUSIM

14

CDYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCcpCaCICHUA

15

16

17

@yYHKIUA ITIOTHOCTU BEPOSITHOCTH
HOPMaJIbHOTO pacrpeeseHus

ITocnenoBarenbHOCTh OIMHOYHBIX
He3aBUCUMBIX coObITuil. [Tpumep 3anaun,
IIpUBOALIEH K pacnpenenenuto Ilyaccona

ITpakTryeckas paboTa ¢ UCIOJIB30BAaHUEM
3JIEKTPOHHBIX TAOJIHUI]

18

19

KoBapnanus nByx ciy4allHBIX BEJIMYUH.
Koaddunuent xoppensauuu

CoBMeCTHEIC Ha6J'IIO,IleHI/I$I ABYX BCJIIMYHH




20 Bri0opounslit k03 puueHT koppensuu

71 Paznuune Mexy TMHEHHOMN CBA3BIO U
IIPUYMUHHO-CJIEICTBEHHOM CBSI3bIO

22 Jluneitnas perpeccus

” [IpakTruyeckas paboTa ¢ UCIOIB30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOJIUI] ¥ IUarpamMM, ONHCaTeIbHAS
CTaTUCTUKA

’5 OnbITHI ¢ PABHOBO3MOKHBIMU
3JIEMEHTapPHBIMUA COOBITUSIMHU

2% Beruucnenue BeposiTHOCTEH cOOBITHI C
npUMeHEeHHEM (hopMyI
Brruncnenue BeposiTHOCTEN COOBITUI €

7 IPUMEHEHHEM TpapUUECKUX METOOB!
KOOpJAMHATHasl IIpsiMas, 1€pPEBO,
auarpamma Oiiepa

28 CrnyyaiiHble BEIMUMHBI U paclpeieaeHus

29 MareMaTnuyeckoe 0KMIaHUE CIIy4aliHOU
BEJIMYHHBI

30 MaremaTH4ecKo€e OKHUIAHUE CIYyYAHOMN
BEJIMYHHBI

31 KonTponbnas padora: "BepositHOCTh U
cTaTuCTUKA"
Beruucnenue BeposiTHOCTEH cOOBITUI C

32 npUMeHeHHeM (GopMyIT U TpaprUecKuX
METOJI0B

33 Beruucnenue BeposiTHOCTEH cOOBITUI C




npUMeHeHHeM (GopMyIT U TpapruecKux
METOJI0B

34 MareMaTnuyeckoe 0KMIaHUE CIIy4aliHOU
BEJINYUHBI

CJ'Iy‘IafIHLIe BCJIMYHHBI U paClIpCICIICHUA.

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

Anre6pa u Hauyana marematndeckoro ananmu3a. 10 k. C.M.Hukonbckuii u ap.
M., IIpocsemenne, 2018

Anre6pa u Hauyana marematndeckoro ananu3za. 10 k. C.M.Hukonbckuii u ap.
M., IIpocsemenne, 2018

I'eomerpus 10-11, JI.C.Artanacsu u np., M., [Ipocsenienne, 2018
Bepostaocts u ctatuctuka 10-11. M.JL.bpoackwuii u ap., M., HaponHoe
oOpazoBanue, 2009
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I'eomerpus 10-11. JI.C.AtanacsH u ap. [lunaktudueckue MaTepHuaibl.
M.IIpocsemienue, 2018

AnreOpa u Hauana matematuyeckoro anaiausa 10-11. C.M.Huxkonbckuit u ap.,
Junaktnueckne marepuansl. M., [Toceemenue, 2018.
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