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[Tporpamma pazpaboTaHa B COOTBETCTBHU

c (eaepasbHBIM TOCYAAPCTBEHHBIM OOpa30BaTeNbHBIM CTAaHAAPTOM CpeaHEero oOIIero
oOpaszoBanusi (yTBEp)KJE€H MPUKA30M MHUHUCTEPCTBA O0Opa3oBaHUsT W Hayku Poccuiickoi
®eneparun ot «17» masg 2012 r. Ne 413, B pen. npukaza Muno6pnayku Poccun ot 11.12.2020
r. Ne712

¢ (enepanpHOI paboyeil mporpaMMoii Mo MaTeMaTHKe, BKIIIOUEHHON B COJEpKATENbHBIN pa3ien
dbeneparbHON 00pa30BaTEIBLHON MPOTPAMMBI CPETHEro OOIIero o0pa30BaHMsI, YTBEPKIAEHHON
npuka3zom Munnpocsemenns Poccnn ot 18 mast 2023 roma Ne 371.

¢ yuétom YMK

«Maremarnka: anredpa W Hadajga MaTeMaTHYeCKOro aHalIW3a, reoMerpus. Anrebpa W Hadaima
MaTeMaTHuecKoro aHanuza». 10 kmacc. : yued. ans obmeoOpa3oBaT. opranusanuii : 6a3oBblil u
yriryon. ypoBau / FO. M. Komsirun, M. B. Tkauésa, H. E. ®&énoposa u np. — 8-¢ m3a. — M. :
IIpocsemenue, 2020.

«MareMaTuka: anreOpa W Havaja MaTeMaTHYSCKOTO aHaln3a, TeoMeTpus. AnreOpa W Havaja
MaTeMaTHYeCKoro aHamusa». 11 kmace. : y4e0. ans oOmieo0pa3oBar. opranu3aiuii : 0a30BbIA U
yray6s. yposau / FO. M. Konsrun, M. B. Tkauésa, H. E. ®&noposa u ap. — 8-¢ uzn. — M. :
IIpocsemenue, 2020.

«MaremaTrka: anreOpa ¥ Hadaja MaTeMaTW4YecKoro aHaius3a, reomerpus. ['eomerpus. 10-11
KJacchl : y4de0. mis oOmeoOpa3oBaT. opraHuzamuii : 0a3oBeiid u yrayon. yposau / JI. C.
AtanacsH u 1p.— 9-¢ u3a. M. : [Ipocsemenue, 2021.



NNOACHUTEJIBHAA 3AIIUCKA

VY4eOHblll Kypc «Anrebpa W Hayajga MaTEeMaTH4ECKOTO aHAIW3a» SBSIETCS OAHMM M3 HamOosee
3HaYMMBIX B POrpaMMe CpeIHEro o0Iero o0pa3oBaHus, MOCKOJIBKY, C OJHOM CTOPOHBI, OH 00EeCTIeYHBAET
UHCTPYMEHTAJbHYIO 0a3y Al M3Y4YEHHS BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JAPYrod CTOPOHBI,
dopmupyeT Joruyeckoe M aOCTPAKTHOE MBIIIJIEHHE OOydYaroUIMXCs Ha ypOBHE, HEOOXOAMMOM s
OCBOCHMS HH(OPMATUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYTUX IUCHMIUIMH. B pamkax
JAHHOTO Y4eOHOro Kypca OOydaroluecs OBJIAZIeBAIOT YHHBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HAayKH,
KOTOpast (OpMyJIHPYET CBOU AOCTHXKEHHSI B MAaTEMaTHIECKOH (hopme.

VYuebHblil Kype anreOpbl M Hayajd MaTeMaTHYeCKOIo aHajIu3a 3aKjIabIBaeT OCHOBY Ui YCIEIIHOTO
OBJIa/ICHUS 3aKOHAMU (U3UKU, XUMHUH, ONOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHAECHIUI pa3BUTHSI SKOHOMUKHU
U OOIIECTBEHHOW >KU3HH, IMO3BOJISICT OPUEHTHUPOBATHCS B COBPEMEHHBIX LU(MPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCIIONB30BATh UX JUIA JalbHEHIIEro 0Opa3oBaHus U B IIOBCEIHEBHON KHU3HU. B TO
K€ BpeMs OBJaJeHUEe aOCTPaKTHBIMM UM JIOTMYECKHM CTPOIMMHU KOHCTPYKLMSMHU —aiureOpbl U
MaTeMaTHYeCKOro aHaliu3a pa3BUBAET YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb WCTHUHHOCTb,
JIOKa3bIBaTh YTBEPXKICHHSI C TIOMOIIBI0 HHAYKIIMU M PACcCyKAaTh JCAYKTUBHO, UCIIOIB30BaTh 0000IICHNE
¥ KOHKpPETH3aIH1Io, a0CTparupoBaHue U aHAJIOTHIO, (OPMHUPYET KpEaTUBHOE U KPUTUIECKOE MBIIIICHHE.

B xozne uzyuenust yuebHoro kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOIO aHajan3a» 00ydaroluecs
[OJIy4at0T HOBBIM OIBIT pelIeHHs] NPUKIAJHBIX 33a4, CAMOCTOATEIBHOIO MOCTPOCHHUS MaTeMaTHYECKUX
MOJIeNIell peabHBIX CUTYaIlMi, WHTEPIPETAlMU TOJYYECHHBIX pPEHICHUH, 3HAKOMATCS C MpHUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKe M MCKYCCTBE, C BBIJAIOIIMMUC MAaTeMaTHIECKUMHU
OTKPBITUSAMH U UX aBTOPAMH.

VY4eOHbIl Kypc o0nagaeT 3HAUYUTEIbHBIM BOCIUTATEIbHBIM IMOTEHIIMAJIOM, KOTOPBIM peanu3yercs
KaK 4epe3 yueOHBbI MaTepuall, CiocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U YepPe3
cnenu(uKky y4eOHOW JESATENbHOCTH, TpPeOYIOMmed MPOJODKUTEIPHON KOHIEHTPAIIMH BHHUMAHWS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IOJIYUYEHHBINA Pe3ysbTaT.

B ocHoBe Meromuku oOyueHuss aireOpe M HayaJaM MaTeMaTUYEeCKOro aHalu3a JISKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B crpykrype yuebHOro kypca «Auredpa M HayaJa MaT€MaTHYECKOTO aHalu3a» BbIIEICHBI
CIIEYIOIINE COJEpPKATEIbHO-METOANYECKHE JTUHUU: «Yucna W BeIUUCIEHUS», «DyHKUUU U TpaduKuy,
«YpaBHEHUS M HepaBeHCTBa», «Hauama maTeMaTHdeckoro aHainsa», «MHOXeCTBa W JIOTHKa». Bce
OCHOBHBIE COJIEP’KATENbHO-METOANYECKHE JIMHUU HM3y4yaroTcs Ha MPOTSHKEHUU ABYX JeT OoOydeHHs Ha
YpOBHE CpeAHEro o01ero o0pa3oBaHMsl, €CTECTBEHHO JOMOJHSS APYr JIpyra U MOCTENEHHO HAaCHIIASCh
HOBBIMH T€MaMH U pasnienaMu. JlaHHBII y9eOHbII KypcC SBISETCS HHTETPATUBHBIM, TIOCKOJIBKY OOBEAHHSET
B cebe conep)kaHHe HECKOJIbKMX MaTeMaTHYeCKUX IUCHMIUIMH, TaKuX Kak anreOpa, TPUTOHOMETpPHS,
MaTeMaTHYeCKUH aHajau3, TEOpUs MHOXKECTB, Maremarhyeckas joruka u npyrue. Ilo mepe Toro kak
oOyuaroluecs: OBJa/leBalOT BcE OoJjiee MIMPOKMM MAaTEMaTHYECKUM ammnaparoM, y HUX MOCIeI0BaTeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYeCKyI0 MOJEb pealbHOM CHUTYyaluH,
OPUMEHATh 3HAHUS, MOJYYEHHbIE NpPU HM3YyYEHHH Y4eOHOro Kypca, A PpeIIeHUs CaMOCTOATEIbHO
copMyIHPOBaHHONW MaTeMaTHUECKON 3ajlauHl, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopepxarenbHo-MeTOANYECKas TUHUS «Yucaa ¥ BRIYUCIIEHUS» 3aBepIlaeT (OpMUPOBaHHE HABBIKOB
UCIIOJIb30BAaHUsl JICHCTBUTENBHBIX 4YHCEN, KOTOpoe OBLJI0 HAayaTO Ha YpOBHE OCHOBHOTO OOLIEro
oOpa3oBanus. Ha ypoBHe cpenHero oomiero oopasoBanus ocoboe BHUMaHUE yaemnseTcs (HOpMUPOBAHHIO
HaBBIKOB PAI[MOHAIBHBIX BBIYMCICHUH, BKJIIOYAIOMIUX B ceOs UCIOIb30BaHUE PA3IUYHBIX (OPM 3amucu
yyciaa, yYMEHHE JelaTh NPUKUAKY, BBINOIHATH NPUOIMKEHHBIE BBIUMCICHUS, OLIEHUBATh YHCIIOBBIE
BbIp@XEHUs, paboTaTh € MaTEeMaTHYECKUMH KOHCTAHTAMU. 3HAKOMbIE OOYYaroIMMCS MHOXECTBa
HATypalbHbIX, IEJbIX, PAIUOHAIBHBIX M JCWCTBUTENBHBIX YHCENT JOIMOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4HMceld. B KakaoM M3 3TUX MHOXECTB pPACCMATPUBAIOTCS CBOMCTBEHHBIE €My
ceunduyeckre 3aaun U ONepalyu: JeJIEHUE HaleNno, ONEPUPOBAHUE OCTATKAMU HAa MHOXKECTBE LIENbIX
quces, 0coOble CBOWCTBA PAllMOHAIBHBIX U UPPALMOHATIBHBIX YUCEN, apU(PMETUIECKHE ONEpaluH, a TaKXKe
U3BJICUCHHE KOPHS HATYpaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uucenl. bmarogaps



MI0CJIEI0BATEILHOMY PACIIHPEHUI0 Kpyra HCIOJb3YEMBIX YHCET W 3HAKOMCTBY C BO3MOYKHOCTSMH HX
NPUMEHCHHS ISl PEIICHHUS Pa3InYHbIX 3a7a4 (POPMUPYETCS MPEACTaBICHHE O CAUHCTBE MATEMAaTHKU Kak
HayKd W €€ PO B TOCTPOCHHH MOJENEH peaabHOr0 MHpa, MIHUPOKO WCIIONB3YIOTCS 000O0IIEeHHE U
KOHKPETHU3aIHSI.

Jluaus «YpaBHEHHUS W HEPABCHCTBA» pPEaM3yeTCsl Ha MPOTSHKCHHU BCEro OOYYCHHs Ha YpPOBHE
cpeaHero ooOmiero oopa3oBaHUs, MOCKOJIBKY B KaXIOM paszeic IIporpaMMbl MPeIyCMOTPEHO pEIIEHHE
COOTBETCTBYIOIIMX 3a1a4. B pe3yinbraTe 00y4aromIuecss OBIAAEBAIOT Pa3IMYHBIMM METOJAMH PELICHHS
palMoOHABHBIX, HMPPAIMOHAIBHBIX, [OKAa3aTeIbHBIX, JOTAPUPMHUCCKUX H  TPUTOHOMETPHUCCKUX
ypaBHCHMIA, HEPABEHCTB M CHUCTEM, a TakKXKe 3ajay, COJCP)KALIMX IMapaMeTphl. [lonydeHHbIE yMEHHUs
HIMPOKO HCIOJIB3YIOTCA MPH HCCIEAOBAHHHM (YHKIHHA C IOMOIIBIO IPOM3BOJHOM, IPH pEIICHUU
NPUKIAJHBIX 3a[a4 M 33Ja4 Ha HaXOKJICHHE HanOOJBIINX M HAWMMEHBINUX 3HauYeHUi (yHKkuuu. laHHas
coJepKarelibHas JIMHUS BKIOYaeT B ceOs Takke (GOPMHUPOBAHHUE YMEHHM BBINOJIHATH PACUYEThI I10
bopmynam, npeoOpa3oBaHUs PAIMOHAIBHBIX, HPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHMU, a
TAK)KE BBIPAKCHHM, COMACPKAIIMX CTEICHH | JorapuMmbl. briarogaps H3y4eHHIO anreOpandecKoro
Marepuaja IPOUCXOAWT HalbHEHIIEe pa3BUTHE aJrOPUTMHUYECKOTO W aOCTPaKTHOTO MBIIIJICHUS
oOyuaromuxcst, GOPMUPYIOTCS HAaBBIKH JCAYKTUBHBIX PaCCyXICHHUI, pabOThl ¢ CHMBOJIBHBIMU (hOPMaMH,
Npe/ICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIC PABCHCTB M HEPaBEHCTB. AyireOpa mpe/araer
3¢ PEeKTUBHBIE HHCTPYMEHTHI JUIS PEHICHUS MPAKTHYSCKHX M E€CTCCTBEHHO-HAYYHBIX 3ajad, HarjsIHO
JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK s3bIKa HAYKH.

ConepxaTenbHO-MeTOAnYeCKast JTUHUS «DYHKIUKH W TpadUKHu» TECHO MEpEeIuIeTacTes ¢ APYTuMU
JMHUASIMH y4eOHOrOo Kypca, IMOCKOJBKY B KAKOM-TO CMBICIE 3a1aéT IOCIeI0BATeIbHOCTh H3YUCHHUS
Mmarepuana. M3ydeHue CTEeNeHHOM, MoKa3aTeIbHOM, JJorapu(MUIECKOH U TPUTOHOMETPUIECKUX (DYHKIIUH,
UX CBOMCTB W TpaMKOB, HCIIOJIb30BaHHE (PYHKIUI ISl PEIICHHS 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U
pearbHON KH3HK TECHO CBS3aHO KaK ¢ MaTEMAaTHYECKHM aHAJIN30M, TaK M C PCIICHHEM YpaBHEHHH U
HepaBeHCTB. [Ipu 3TOM 00JbIIOE BHUMAHHE yCHsieTcss (POPMUPOBAHHIO YMEHHUS BBIpaXaTh (OpMyIaMu
3aBHCUMOCTH MEXJy pPa3IMYHBIMH BEJIMYWHAMHU, HCCIICOBATh IOJYYCHHBbIC (YHKIUH, CTPOHMTH HX
rpaduku. Matepuan 53TOW CcoJepXKaTelbHON JIMHUM HAllEJIeH Ha pPa3BUTHE YMCEHHA W HAaBBIKOB,
MO3BOJISIOIINX BBIPAKATh 3aBUCHMOCTH MEXAy BEIMYHHAMH B pa3inyHONW (opMe: aHaIUTHYECKOM,
rpaduueckoil u cnoBecHoil. Ero u3yueHue crnocoOCTBYET pPa3BUTHIO aJTOPUTMHYECKOIO MBILIUICHUS,
CIIOCOOHOCTH K 000OIIEHUIO 1 KOHKPETU3AIlMH, UCTIOIb30BAHUIO AaHATIOTHH.

ConepxatenpHast TuHUS «Hadana MareMaTndeckoro aHajiu3ay Mo3BOJISET CYIIECTBEHHO PACIIHPUTH
Kpyr KaK MaTeMaTHYeCKHUX, TaK W NPUKIAJHBIX 3aJad, JOCTYIMHBIX OOYJalomMMCs, TaK KaK y HHX
MOSIBIISICTCS.  BO3MOKHOCTh CTPOHUTH TPapHUKH CIOXKHBIX (DYHKIHH, OMpeaesTh WX HaWOONbIIHE U
HAVMEHBIIIME 3HAYCHUS, BBIUUCIIATH IUIOMAIU (GUTYp U OOBEMBI TEJ, HAXOTUTh CKOPOCTH M YCKOPEHUS
nporieccoB. JlaHHas ~ cojpepikaTeNbHAs JIMHUAS ~ OTKPHIBAET HOBBIE BO3MOYKHOCTH  TOCTPOCHUS
MaTeMaTHYECKUX MOJEICH pealbHBIX CHTyalWid, TIO3BOJIIET HAXOAWUTh HAWIyYIlee peEIIeHHue B
NPUKIAJHBIX, B TOM YHCIE COIMAJbHO-DKOHOMHYECKHX, 3aJadaxX. 3HAKOMCTBO C OCHOBAMH
MaTeMaTHUECKOTO0 aHajlu3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOro, (HOPMAIbHO-JIOTHUECKOTO U
KPEaTUBHOTO MBbIILICHHS, (OPMUPOBAHUIO YMEHHH paclo3HaBaTh MPOSIBICHHS 3aKOHOB MAaTEMAaTUKH B
HayKe, TEXHUKE M HcKyccTBe. OOyUarommecs: y3HalOT O BBIAAIOIINXCS Pe3y/IbTaTax, MOJIYYeHHBIX B XOJ€
pa3BUTHS MaTEMAaTHKK KaK HAyKH, ¥ 00 UX aBTOpax.

ConepxaTenpHO-MeToAn4YecKast TMHUS «MHOXECTBa U JIOTHKA» BKIIOYAET B CE0S DIEMEHTHI TCOPUHU
MHOXECTB ¥ MaTeMaTHYECKOH JIOTMKH. TeOopeTHKO-MHOXKECTBEHHBIC MPEICTABICHHS MPOHU3BIBAIOT BECh
KypC IIKOJBHOM MaTeMaTHKH W TMpeaiaraloT Haubojee YHHBEPCAIbHBIN S3bIK, OOBEAMHSIONINI BCe
paszensl MaTeMaTHKH W €€ MPHIOKCHHM, OHU CBS3BIBAIOT Pa3Hble MAaTeMaTHUECKUE TUCIMILIMHBI U HX
NPUIOKCHUS B eauHOE 1iesioe. [103ToMy BakHO 1aTh BO3MOXHOCTh O0YYAIOIIEMYCsl TIOHUMATh TEOPETHKO-
MHOYECTBEHHBIN SI3bIK COBPEMEHHONW MATEMAaTHUKU M MCIIOJB30BaTh €r0 JJISl BBIPAXKCHUS CBOMX MBICIICH.
JIpyruM BaKHBIM MPH3HAKOM MATEMAaTHKU KaK HayKH CIEAyeT MPHU3HATh CBOMCTBEHHYIO €d CTPOTOCTh
000CHOBaHMH M CIICJIOBAaHME OIMPEACIEHHBIM IPaBHIaM IOCTPOCHHS JIOKA3aTEIbCTB. 3HAKOMCTBO C
9JIEMEHTAMH MAaTeMaTHYECKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOI'O MBIILICHHUS OOYYaIOIIMXCS,



MO3BOJISIET WM CTPOUTH CBOM PACCY)KICHHs Ha OCHOBE JIOTMYECKHX TIpaBWI, (OPMHUPYET HABBIKU
KPUTHYECKOTO MBIIIJICHHUS.

B yueOHOM Kkypce «Aunrebpa W Hayajla MaTEMaTHYECKOTO AaHajW3a» IPUCYTCTBYIOT OCHOBBI
MaTEeMAaTHYECKOTO MOJICIIMPOBAHMS, KOTOPBIC TPHU3BAaHBI CHOCOOCTBOBATh (HOPMUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJICTICH peaslbHbIX CUTYAIlMi, UCCICIOBAHMS STUX MOJIENICH ¢ IOMOIIBIO armapaTa aareopbl
U MaTeMaTHYECKOTO aHaliu3a, WHTEPIPETAIUU IOJyYSCHHBIX pPe3yJbTaToB. Takue 3aJaHus BIUICTCHBI B
KaXIbIii M3 pa3lIeIOB IPOTPaMMBI, IOCKOJIBKY BECh MaTepHai y4eOHOTO Kypca MIMPOKO HCIIOIB3YeTCs IS
pelIeHUs MPUKIATHBIX 3a1ad. [Ipu pemeHun peallbHbIX MPAKTHYECKUX 3a/ad 00ydJaromuecs: pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOIb30BATh AHAIOTHIO,
00001IaTh ¥ KOHKPETH3UPOBATh MpobdieMy. JlesTenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEUICHUS
NPUKIIAJHBIX 33724 OpraHU3yeTcs B MpPOIecCce M3YYEHUsS BCEX TeM Y4eOHOro Kypca «AureOpa m Havaia
MaTeMaTHYECKOTO aHAIIN3ay.

Ha u3yyenune yueOHoOro Kypca «Anredpa u Hayajga MaTeMaTHYECKOTr0 aHaJM3a» OTBOAMTCS 272 yaca:
B 10 kimacce — 136 vacoB (4 gaca B Heneno), B 11 kiacce — 136 yacoB (4 yaca B HEJIEIIO).

['eomeTpus saBnsieTcs OAHUM U3 0a30BBIX KypCOB HA YPOBHE CpeAHEro o0miero o0pa3oBaHus, Tak KaKk
o0OecnieunBaeT BO3MOKHOCTh U3YUEHUS AMCLUIUIMH €CTECTBEHHO-HAYYHON HalpaBJICHHOCTH U MPEJAMETOB
rymMaHuTapHoro Iwukina. IlockonbKy —Joruyeckoe MbllUIEHHE, (QOpMHpyeMOe IpH  HM3y4eHUU
00y4aroIUMHUCs MOHATHHHBIX OCHOB T'€OMETPUHU, IPU JO0KA3aTEIbCTBE TEOPEM U MOCTPOCHUM LIENOYKU
JIOTUYECKUX YTBEPXKACHUN IpPHU PEIIEHUH T€OMETPUYECKUX 3a/]ay, YMEHHUE BbIIBUIaTh U OIPOBEPIaTh
TUIOTE3bl HEMOCPEICTBEHHO MCIIONb3YIOTCS IPU PELICHUH 33Jad €CTECTBEHHO-HAyyHOro LIMKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajay.

Ilenp ocBoeHusi mporpaMmsel yyeOHOro Kypca «I'eomerpus» Ha yriyOlnE€HHOM ypOBHE — Pa3BUTHE
UHAMBUAYAJIbHBIX CIIOCOOHOCTEH O0OydYaloIMXCsl NpU H3YYEHMM TEOMETPHH, KaK COCTaBIISAOLIEH
npeaMeTHol obnactu «MaremaTika U nH(oOpMaTHKa» yepe3 obecrieueHue BO3MOKHOCTH PUOOPETEHHSI U
UCIOJIb30BaHUsl OoJyiee TIIYyOOKHX T€OMETPUYECKMX 3HAaHMW W JAEHCTBHM, crenuu(UYHBIX T'€OMETPHH, U
HEOOXO/IUMBIX JJIsl YCHEIIHOro Mpo(ecCHOHATBHOrO 00pa30BaHUs, CBS3aHHOIO C MCIIOJb30BaHHEM
MaTEMAaTHKH.

[TpropuTeTHBIMM 3a3JayaMu Kypca TI€OMETpUM Ha YIriayOJI€HHOM YypOBHE, PpACHIMPSIOLIUMU U
YCUJIMBAIOIIMMU Kypc 6a30BOT0 YpOBHS, SIBISIOTCS:

pacuIMpeHre MpeiCTaBIEeHUs] O TEeOMETPUU KaK YacTH MHUPOBOH KyJIbTypbl M (OpMHUpOBaHUE
OCO3HAHHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupOBaHUE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaXHEHIINX MaTeMaTHYECKUX
MOJIESIX, TO3BOJISIIOIIMX ONKMCHIBaTh M M3y4yaThb pas3HbIe SBJICHUS OKPYXKAIOUIEr0 MHUpPA, 3HAHHE
HNOHSATUIHOTO amnmapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpHH;

¢dopMHpoBaHHE yMEHHUS BJIAJEThb OCHOBHBIMU MOHATHUSMH O IMPOCTPAHCTBEHHBIX (GUrypax U HUX
OCHOBHBIMHM CBOWMCTBaMH, 3HAHHME TeopeM, (OpMyll U YMEHHE HUX TNPUMEHSITh, YMEHHUS OKa3bIBaTh
TEOpPEMBbI U HaXOJUTh HECTaHAaPTHBIE CIIOCOOBI pELIeHHMs 33/1a4;

dbopMHpoBaHHE YMEHHUS PAaclO3HABATh HA YEPTEXKaX, MOJCIAX U B PEaJbHOM MUPE MHOTOI'PaHHUKH
Y TeJla BpallleHUs, KOHCTPYHPOBATh FEOMETPUUECKHE MOJIEIH;

dbopMupOBaHHE TOHMMAHUS BO3MOXHOCTHM aKCHOMATHUYECKOTO TOCTPOEHUS MaTeMaTHUYeCKUX
Teopuil, popMUPOBaHNE TOHUMAHUS POJIM aKCHOMATUKU MIPU MTPOBEJIEHUH PACCYKICHHIH;

¢dopMHpOBaHHE yMEHHUS BIaJeTh METOAAMHU JOKa3aTEeIbCTB M AJTOPUTMOB PEIICHHUS, YMEHUS HUX
IPUMEHATD, IPOBOAUTH JOKA3aTEIbHbBIE PACCYKIEHUS B XO/I€ PELICHHs CTEPEOMETPUUECKUX 3a]a4 U 3a]1a4
C MPAKTUYECKUM COJepkKaHUeM, (OPMHUPOBAHUE NPEACTABIECHUS O HEOOXOAMMOCTH J0KAa3aTeNbCTB IpPU
00OCHOBaHMM MAaTEMaTHYECKUX YTBEPKAECHUH M PpOJIM AKCUOMAaTHKU B IIPOBEAECHUHU JAETYKTHBHBIX
paccyXJIeHU;

pa3sBUTHE U COBEPIICHCTBOBAHNWE MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00y4aromuxcs,
NIO3HABATENILHOM AKTMBHOCTH, HCCIIEAOBATEIbCKUX YMEHMH, KPUTHUYHOCTH MBIIIJICHHUSA, HHTEpeca K
U3y4EHHUIO T€OMETPUH;



dbopMupoBanre (PyHKIHMOHATIBHON T'PAaMOTHOCTH, PEJIIEBAHTHON T'€OMETPUU: YMEHHUS paclo3HaBaTh
NPOSIBIICHUSI TEOMETPUYECKUX TOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTyallMsiX W TpPU U3YYEHUH JPYrUX Y4YeOHBIX TIPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEAIbHBIX CHUTYyallMil, MCCIEN0BAaHUS IOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALUN [TOJTYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJZIEP)KATCIIbHBIMA JIMHUSAMU yueOHoro kypca «l'eomerpusi» B 10-11 xmaccax
apisitoTes: «[IpsiMble U TIIOCKOCTH B IPOCTpaHCTBey», «MHororpanHukuy, «Tena Bpamenus», «Bektopsl u
KOOpJMHATHI B IPOCTPAHCTBEY, «/|BUXKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo DI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATUSIMEY,
pElIeBaHTHBIMH T€OMETpUU Ha YriiyonéHHoMm ypoBHe oOyuenus B 10—11 kmaccax, OTHOCHTCS KO BCeM
COJIepKaTeNbHBIM JIMHUAM y4eOHOro Kypca, a (OpMHUpPOBAHHME JIOTHUYECKHX YMEHUU paclpeiesnsieTcss He
TOJNBKO TIO COJEpXKATEIbHBIM JIMHUSAM, HO W 1o roxam oOydenus. CopepikaHue 0Opa3oBaHMS,
COOTBETCTBYIOIIIEE IPEIMETHBIM pe3yiabTaraM ocBoeHus DenepanbHOi  pabouell  MpPOrpaMMbl,
pacrpefieIéHHBIM 10 ToJaM O0y4YeHUs, CTPYKTYpUPOBAHO TaKUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIIMIIAAIBHBIM BOMpocaM obOydaromuecs oOpalainich HEOAHOKPATHO. DTO MO3BOJSET OpraHU30BaTh
OBJIAJICHUE TEOMETPUUYECKUMH TOHATUSMU UM HaBbIKaMHM IIOCJIEJOBATEIbHO M IOCTYNATENbHO, C
cOoONIOZICHUEM MPUHLMIIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYaTh B OOILYI0 CHCTEMY
TEOMETPUUECKUX MPEJCTaBICHUN OOydYaloIIuXcs, pacmmpsis W yrayomss e€, oOpasys mpodHbIe
MHO>KECTBEHHBIE CBS3H.

[Tepexoxa k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math  ycioBus g auddepeHnmanyu  0OydeHUs,  IOCTPOCHHUS  WHAWBUIYAIBHBIX
o0pa3oBaTeNbHBIX MPOTrpaMM, OOECHeUnuTh YIIyOJNEHHOE H3yYeHHE TEeOMETPUM Kak COCTaBJISIOLICH
yueOHoro npenmera «MartemaTukay;

MOJTOTOBUTh OOYYAIOIIMUXCS K MPOJIOJDKEHUIO M3YyYEHHs] MaTeMaTHUKU C y4€TOoM BbIOOpa Oymyuiei
npodeccuu, odecrnednBas MPeeMCTBEHHOCTh MEK/Ty OOIIMM U MPOo(heCCUOHATBLHBIM 00pa30BaHUEM.

Ha uzyuenune yuyeOHoro kypca «I'eomeTpusi» Ha yriyOoia€éHHOM ypoBHe oTBojuTcs 204 dvaca: B 10
knacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Hezemto).

Pabouass mporpamma ydeOHOro kypca «BeposSTHOCTP M CTaTHCTHKa» 0a30BOrO0 YPOBHS st
obywaronuxcsi 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOro rocyaapCTBEHHOTO
00pa30BaTeNLHOIO CTaHAapTa CpegHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, PEeIbABIIEMBIX K MAaTEMaTHYECKOMY 00pa30BaHUIO, U TPAJUIUI pOCCUIICKOr0 00pa3oBaHMUsL.
Peanuzanuss mporpamMmbl 00€crieUMBAET OBJIAJICHUE KIIOYEBBIMU KOMIIETEHLHUSAMHU, COCTABJISIOIINMU
OCHOBY JJIsl CAMOPA3BUTHUS U HETIPEPHIBHOTO 00pa30BaHMsl, 1IEIOCTHOCTh OOLIEKYIbTYPHOT0, JINYHOCTHOTO
Y T03HABATEIBHOTO PA3BUTHUS JINYHOCTH O0YUAIOIIUXCAL.

VYueOHbllt Kypc «BeposSTHOCTb M CTAaTUCTHKa» 0a30BOr0 YpPOBHS SBISETCS NPOAODKEHHEM U
pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOM HIKoibl. Kype npenna3zHaueH juis
dbopMupoBaHUsa y 00Y4arOMIMUXCS CTAaTUCTUYECKOW KYJIbTYpbl U MOHUMAaHUS POJU TEOPUU BEPOATHOCTEU
KaK MaTeMaTUYeCKOTO MHCTPYMEHTa JUIsl U3yYEHHUs CIy4yalHBIX COOBITHH, BETUYMH M mporeccoB. [Ipu
U3y4eHHH Kypca 00OramaroTcs MpeCTaBIeHHs] YYalluXxcst O METoaX MCCIEeI0BaHU M3MEHYHMBOTO MUPA,
pa3BUBAeTCs IOHUMAaHME 3HAYMUMOCTH M OOIIHOCTM MAaTeMaTHYeCKUX METOJOB IIO3HAHUS Kak
HEOTHEMJIEMOM YaCTH COBPEMEHHOTI'O €CTECTBEHHO-HAyYHOT'O MUPOBO33PEHHUS.

CopepxaHue Kypca HaIpaBIICHO Ha 3aKpEIUICHUE 3HAHWW, IOJYYCHHBIX IIPU HM3YyYEHUH Kypca
OCHOBHOI IIKOJIBI M Ha pPa3BUTHE NPEICTABICHUN O CIy4yalHBIX BEIMYMHAX U B3aUMOCBS3SIX MEXKIY HUMU
Ha Ba)XHBIX NIPUMEPAX, CIOKETHI KOTOPBIX OUYEPIIHYTHI U3 OKPYKAIOIIET0 MUpa.

B cooTBeTcTBUM C YKa3aHHBIMU LIEJISIMHU B CTPYKTYpe y4eOHOro Kypca «BeposTHOCTh M CTaTUCTUKA»
cpeAHel IIKoibl Ha 0a30BOM YPOBHE BBIIENEHBI CIEAYIOUIME OCHOBHBIE COJAEpXKATEIbHbIC JMHUU:
«CrnyuaiiHple cOOBITHS M BEPOATHOCTHY, «CiTyyaiiHble BETMUMHBI M 3aKOH OOJIBIINX YUCEID».

BaxHyio yacTh Kypca 3aHMMaeT U3y4yeHHE reOMETPUYECKOT0 M OMHOMUAIBHOTO pacHpeAeieHUN U
3HaKOMCTBO C UX HETPEPHIBHBIMU aHAJIOIAMH — ITOKA3aTeIbHBIM U HOPMAJIBHBIM PaCIpPEICIICHUSMH.



Conepxanne muHUN «CIyqaifHbIe COOBITHSI M BEPOSTHOCTHY CIYXUT OCHOBOW /I (JOPMUPOBAHUS
MPEJICTAaBICHUI O paclpeielieHnH BEPOSITHOCTEN MEXIy 3HAUEHMSIMHM CITydalHBIX BEJTMYMH, a TAK)Ke 3Ta
JUHUSA HeoOxoauma Kak 0asza Juisi M3y4deHHUs 3aKOoHa OOJBIIMX Yucel — (PyHIaMEHTAJIbHOTO 3aKOHa,
JNEHCTBYIONIETO B MPUPOAEC W OOINECTBE W HMEIOIIETO MaTemaruueckyro (opmanuzanuioo. CaMm 3aK0H
OOJIBIINX YHCENI npeajiaractcsa B 03HAaKOMUTEIbHOMI (bopMe C MHUHHUMAJIBHBIM HCIIOJIB30BAHHUEM
MaTeMaTU4ecKoro ¢popmanusma.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMH CIy4YalHBIMM BEJIWYMHAMH, aKIEHTUPYIOT BHHUMaHUE
IIKOJHHUKOB Ha ONHCAHUM U HW3YYCHHH CIyYalHbIX SIBICHHH C TIOMOIIBIO HENPEPHIBHBIX (YHKIUH.
OcHOBHOE BHHUMAaHHE yJIEIsIeTCS IOKa3aTeIbHOMY W HOPMAaIbHOMY pAacCHpeleCHUsM, TPU ITOM
IpeJrnoiaraeTcs 03HaKOMUTENIbHOE H3yueHHe MaTepralia 6e3 10Ka3aTeIbCTB IPUMEHAEMbIX (DaKTOB.

Ha uzyuenue kypca «BeposATHOCTb U CTaTUCTHKa» Ha 0a30BOM ypOBHE OTBOAMTCA | yac B HENENIO B
TEUYEHHUE KKIOro rojia o0y4deHus, Bcero 68 ydeOHbIX 4acoB.



COJEP)KAHUE OBYYEHUA
10 KJTACC

Yuciia v BBIYMCTICHUS

Parnmonansheie yncna. OOBIKHOBEHHBIC U JECITUYHBIE APOOH, MPOLIEHTHI, OECKOHEUHBIE MTEPUOANIECKHE
npo6u. [Ipumenenue apobdeli U IPOIECHTOB IS PEIICHUS TPUKIAIHBIX 33729 U3 Pa3IMYHbIX OTpaciieil 3HaHUN U
peanbHOM KU3HU.

JlelicTBUTENbHBIE 4Yncia. PalyoHalbHble M MppalUMOHaibHbIE uyucia. ApupMEeTHYECKHE OIepaluu ¢
JEeWCTBUTENFHBIMU YHCIaMUd. MoOIysIb AEHCTBUTEIHHOTO YKCTIa U €ro cBoicTBa. [IpnbnmkEHHbIC BHIYNCIICHUS,
IIpaBWJ1a OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BhIYMCICHUN.

Crenenp c 1enbiM mokasareneM. bunom Heiorona. Hcmonb3oBanme moaxomsmied (Gopmbl 3amucu
JNEHCTBUTEIIBHBIX YACET VISl PELICHHs TPAKTUYECKUX 334 U IIPEICTaBICHUS JaHHBIX.

Apudmernieckuil KOpeHb HaTYypaJIbHON CTEIIEHH U €T0 CBOMCTBA.

CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTeNIEM U €€ CBONCTBA, CTENEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uucna. CoiicTa gorapudma. JlecaTUUHbIE U HATypaJIbHbIE JIOTapU(pMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI'€HC 4YMCIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHus1 U HepaBeHCTBA

ToxnectBa M TOXIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOpEHb YpaBHEHHUS. PaBHOCHIIbHBIE
YPaBHEHUs U ypaBHEHUs-cleACcTBYs. HepaBeHCTBO, pelieHuEe HEpaBEHCTBA.

OCHOBHBIE METO/IbI PELICHUS LIEIbIX U APOOHO-pallMOHAIBHBIX YpaBHEHUI U HEPABEHCTB. MHOIOUJIEHbI
OT OJHOM IMEepeMEHHOM. JleleHrne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTtkoM. Teopema be3y. MHorousneHsl c
nesnbiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAIIMX CTENIEHU U KOPHH.

WppanmonansHble ypaBHeHUs. OCHOBHBIE METObI PELLIEHUS UPPAIIMOHATIbHBIX YPAaBHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbBIE METObI PEIIEHUS JTorapu(PMUUECKUX YpaBHEHHM.

OcHoBHblEe TpUroHoMeTpuueckue (opmynsl. IIpeoOpa3oBaHrne TPUTOHOMETPUUECKUX BBIPAKEHUI.
Pemenne TpuroHOMeTpUYECKNX YPAaBHEHHM.

Pemenne cucreM NMHEWHBIX ypaBHEHHMH. MaTpuia CUCTEMBbl JIMHEWHBIX ypaBHeHui. Onpenenurens
MaTpulbl 2X2, €ro TIeOMETPUYECKMH CMBICI M CBOWCTBA, BBIYMCIEHUE €r0 3HAYCHUS, IPHUMEHEHUE
OTIpeACTUTENS JIIsl PELIEHUs] CUCTEMbl JMHEMHBIX ypaBHEHMH. PelieHue mnpuKIagHBIX 3a4ad C IOMOIIBIO
CHCTEMBI JINHEHHBIX ypaBHeHUH. MccienoBanue mocTpoeHHOW MOJIETH C MTOMOILIBI0 MaTPUIL U ONIpeieIuTeNeH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEN PEaTbHOM CUTyallud C IOMOIIBIO YPAaBHEHUN M HEPAaBEHCTB.
[IpumeHeHHe ypaBHEHUI U HEPAaBEHCTB K PELICHUI0 MaTeMaTHUECKUX 3ajlay U 3a7ay U3 PasInYHbIX oOyacTei
HayKU U PEAIbHON KU3HH.

DyHKIUH U TpadUKH

@Oynkius, cnocoOsl 3aganus GyHkuu. B3aumuo obpataslie GyHkiuu. Kommnosunus ¢yukuuid. ['papuk
¢byHKIMU. DIeMeHTapHbIe Tpeodpa3oBaHus TpapuKoB ()yHKITHA.

Ob6nacth ompeneneHuss W MHOXeCTBO 3HaueHuM ¢yHkiuuu. Hymu @ynaxkumn. I[Ipomexyrtku
3HaKomnocTosHcTBa. YETHble U Heu€THble (QyHKUMU. [leprnonuueckue ¢pyHkuuu. [IpoMexyTkM MOHOTOHHOCTH
¢bynkuuu. MakcumMymbl M MHHUMYMBI ¢GyHKuud. HauOonbiiee W HauMmeHbllee 3HaueHUS (YyHKIMM Ha
IIPOMEXKYTKE.

Jlunelinas, kBagpaTU4Has U IPOOHO-IMHEHHAS QYHKIMH. DJIEMEHTAPHOE MCCIICIOBAHUE W TIOCTPOCHUE
WX TpaduKoB.

CreneHHass (yHKIUS ¢ HATypaJbHBIM M LENbIM Moka3aTeneMm. EE cpoiictBa u rpadux. CBoiicTBa U
rpaduK KOpHS N-O CTeNeHH Kak PYHKIIMH 0OpaTHOM CTETEHU C HATYPaJIbHBIM ITOKa3aTENIEM.

[TokazarenbHas U jorapudmuueckass (GyHKIMH, WX CBoWcTBa M rpaduku. McmonmpzoBanue rpaduxon
GyHKIMHA 7151 peIIeHns] ypaBHEHUM.

Tpuronomerpuueckass OKpYXHOCTb, OINpPENEIECHUE TPUTOHOMETPUYECKUX (YHKIMH  YHCIOBOTO
apryMeHTa.



OyHKIMOHAIBHBIE 3aBHCUMOCTH B pealbHBIX IMpoleccax M SBICHUSX. ['papuku peanbHbBIX
3aBUCUMOCTEM.

Havana maTteMaTH4ecKoro aHajimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs TOCIEAOBaTeNbHOCTEH. MeTo/l MaTeMaTHu4ecKOl WHIYKIUH.
MOHOTOHHBIE U OTpPaHUYEHHBIE IIOCIEN0BATEIBHOCTU. VCTOpHUS BO3ZHMKHOBEHHsS MaTEMaTUYECKOIO aHaJIA3a
KaK aHanu3a 0ECKOHEYHO MaJbIX.

Apudmernueckas U TreoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromias reoMeTpudecKas
mporpeccusi. Cymma  OecKOHEYHO  yOBIBalONIeH  TeoMeTpudecko  mporpeccuu.  JIuHelHBI U
OKCIIOHEHIMAIBHBIA pocT. Yucno e. dopmyna CIOXKHBIX IPOLEHTOB. lCIonb30BaHHE IIPOrpPECCUM UL
pelieHus peasibHbIX 3a7a4 PUKIIAJHOTO XapaKTepa.

HenpeprsiBHble QyHKIIMM ¥ UX CBOWCTBA. TOUkHM pa3pbiBa. AcUMNTOTHI TpadukoB ¢yHkuuid. CBoWcTBa
(GyHKIMH HEmpepbIBHBIX HA OTpe3Ke. MeToJ MHTEpBAJOB Ui peUIeHHus HepaBeHCTB. [IprMeHeHHe CBOICTB
HETPEPbIBHBIX (DYHKIHMIA IS peIIeHus 3a/1a4.

IlepBass u BTOpas mpousBogHble GyHKIUH. OmnpeneneHue, reoMeTpUdecKuil U (U3MUECKUN CMBICT
MIPOM3BOIHON. YpaBHEHHE KacaTeNIbHOM K TpaduKy GyHKIHH.

[TpousBonaHbie aeMeHTapHBIX QyHKIMHA. [Ipon3BOIHAS CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMIIO3HUIINU
GyHKIHH.

MHo:xecTBa M JIOTUKA

MHoOXecTBO, ONepaly HaJl MHOKECTBAMHM U UX cBoWcTBa. Jlnarpammbl Oinepa—BenHna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmapara Uil ONMCAaHUs PEaJbHBIX IPOLECCOB U SABJICHUM, IPU PELICHUU 3a/1a4
U3 IpYrux y4eOHBIX [IPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, CIEACTBHE, JO0Ka3aTeNbCTBO,
PaBHOCHUJIBHBIE YPaBHEHHS.

11 KIIACC

Yuciia v BBIYHCICHUSA

HarypanbHble u nensie yncina. [IpumeHeHne mpu3HaKkoB JAEIMMOCTH LEIbIX YUCEeN, HanOOIbIINM 00muii
nenutensd (nanee — HOJl) u mHanmensinee odmiee kpatHoe (manee — HOK), octatkoB mo mMosyito, alropurma
EBknnza Juist perieHus 3a/1a4 B LIEJbIX YHCIax.

KommnekcHble uncna. AnreOpanyeckas ¥ TpUroHoMeTrpuyeckas (JOpMbl 3alIMCH KOMILJIEKCHOTO YHCIIA.
Apudmernueckue oOnepalud C KOMIUIEKCHBIMM 4HciaamMH. M3o00pakeHHe KOMIUIEKCHBIX YHCeNl Ha
KOOpAMHATHOU Tuiockoctu. @opmynia Myaspa. KopHu N-oi1 cTeneHn M3 KOMIUIEKCHOTO yucna. IIpumenenune
KOMIUIEKCHBIX YMCeI JUIsl pelieHns (PU3HMUEeCKUX U FTeOMETPUUECKUX 3ajau.

YpaBHeHHs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHHH M HEpPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI U CHUCTEMBI-CIIE/ICTBUS.
PaBHOCHITEHBIE HEPABEHCTBA.

OT160op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUIH C MOMOIIbIO TPUTOHOMETPUYECKON OKpPYKHOCTH.
Pemenne TpUroHOMETpUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKa3aTEeIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPAIIOHATbHBIX HEPABEHCTB.

OcCHOBHbIE METOJbl PEIICHHUS CHUCTEM M COBOKYIMHOCTEH pallMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapu(PMUYECKUX YpaBHEHUI.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C [TAPAMETPAMH.

IIpuMeHEeHHE ypaBHEHWH, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX 3alad M 3a1ad Hu3
pa3nuyHbIX 001acTel HAyKU U peasIbHOM XKU3HHU, HHTEPIPETalUs IOIYyYEHHBIX Pe3yJIbTaToB.

DYyHKUMH U TPaPUKHU

I'padpux xommozuimu QyHkuid. ['eomerprueckue oOpa3bl ypaBHEHHI M HEPABEHCTB HA KOOPIAMHATHON
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U rpadUKH.



I'padmyeckue MeTonbl pelieHUs ypaBHEHUN U HepaBeHCTB. ['paduueckue MeTonbl pelieHus 3anad c
rapameTpamH.

Ucnons3zoBanne rpadukoB QGYHKIUNA JUIsI MCCIECIOBAHUS TPOIECCOB W 3aBUCUMOCTEH, KOTOPBIC
BO3HUKAIOT MPH PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peabHON JKU3HU.

Hauvana maTeMaTH4ecKoro aHajamu3a

[IpumeneHne NpOU3BOJHON K HCCIeA0BaHUIO0 (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. Haxoxnenue
HauOOJIbIIEr0 U HAMMEHbILIEr0 3HAYCHHUI HEeNPepbIBHONW (DYHKIIMU Ha OTPE3KE.

HpI/IMeHeHI/Ie HpOI/ISBOIIHOﬁ UL HAXOXIACHUA HAWITy4dlICro pelcHHA B NPUKIIAAHBIX 3aJaydax, JJId
OTIpeieNICHUs] CKOPOCTH U YCKOPEHHS MpoIiecca, 3aJaHHOro (hOpMYIION WiH TpaduKoM.

[lepBooOpa3zHas, OCHOBHOE CBOWCTBO IepBoOOpa3HbIX. [lepBooOpasHbie 3JIEMEHTAPHBIX (DYHKIUM.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX.

WNuterpan. 'eomeTpudeckuii cMBICI MHTETpasia. Beraucienue onpeaenéHHOro uHTerpaia mo gopmyie
Herorona-JleiiOauma.

[Ipumenenue nHTErpaia AJig HaXOXKACHUS IJI0Ma/Iel TUIOCKUX GUTYp U 00BEMOB FeOMETPUUECKUX TEll.

[Ipumepsl pemienuii muddepeHIHaNbHBIX ypaBHEHUH. MareMaTH4eckoe MOJEIHPOBAHUE peaTbHBIX
MIPOIIECCOB € TOMONIBIO AU PEPCHINATHHBIX YPABHEHUIA.

COJAEPKAHUE OBYYEHMUA 110 TEOMETPUHN
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, MpocTpaHcTBO. I[lonsTne 00
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX.

B3auMHOe pacnonokeHue INpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIMECS, IapajulelIbHbIE U
cKpenuBaromuecs npsamele. I[Ipu3Haku ckpemuBaromuxcs npsamelx. [lapamienbHOCTh NpAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE: IapaJUIeIbHbIE IPSMBIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX NPSIMBIX, MAPATUIEIBHOCTH
npsMoil M miockoctu. IlapamienbHoe M LIEHTpaidbHOE NMPOEKTHpOBaHUE, M300pakeHue (uryp. OCHOBHBIE
CBOWCTBa NapajjieIbHOTO TNPOEKTHpoBaHUs. M3o00paxeHune ¢uryp B mapaieNbHOM NpoeKIMU. YTIbl ¢
COHAIPABJICHHBIMA CTOPOHAMH, YIrOJl MEXKAY MNpsAMBIMA B IIpOCTpaHCTBE. llapamnenbHOCTH INIOCKOCTEH:
napajulesibHble MJIOCKOCTH, CBOMCTBA MapajljiesibHbIX IIockocTeil. [Ipocreiimme mpocTpaHCTBEHHbIE (DUTYPBI
Ha IJIOCKOCTH: TETPa3p, MapajuieIenuIe], IOCTPOCHUE CEUEHUM.

IlepneHUKyYIAPHOCT IPSMOM M IJIOCKOCTH: IEPIEHIUKYISPHBIE IPSIMBIE B IIPOCTPAHCTBE, IPSIMBIC
NapajuleJIbHbIE U NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, NPU3HAK NEPHEHAMKYISIPHOCTH NPAMOU U IUIOCKOCTH,
TeopemMa O MNPSIMOW MEPINEeHIUKYIAPHON IUIOCKOCTH. OpTOroHaIbHOE NpOoeKTHpoBaHue. lleprneHnukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE OT MPSMOI /10 TUIOCKOCTH, MPOEKIUsS GUTYpHI Ha
IIJIOCKOCTb. [IepneHIuKyIapHOCTD INIOCKOCTEN: MIPU3HAK MEPIICHAUKYIIPHOCTH IBYX IUIOCKOCTeH. TeopeMa o
TpEX MEPIECHIUKYIAPaX.

Yrael B OpOCTPAHCTBE: Yrojl MEXKIY HPSMOW U IUIOCKOCTBIO, JBYIPaHHBIA yroji, JIMHEHHBIA Yroji
JNBYTPAHHOTO yrija. TpE€XrpaHHbBII M MHOTOrpaHHblE yribl. CBOMCTBA IJIOCKHMX YIJIOB MHOTOIPAHHOIO YIJIA.
CBolicTBa IUIOCKMX U JABYIPAHHBIX YIJIOB TPEXTPaHHOro yria. TeopeMbl KOCHHYCOB M CHHYCOB s
TPEXTPAHHOTO YyIJIA.

MHororpaHHMKH

Bubl MHOTOrpaHHHKOB, pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrosipHas npusma, npsimas 1 HaKJIOHHAs
puU3Mbl, OOKOBAs M MOJIHAS OBEPXHOCTH MpU3Mbl. [lapamnenenumnen, NpsiMOYroIbHBIN MapayieNenuIes] 1 ero
cBoiicTBa. KpaTuaiilme myTy Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oitnnepa. [IpocTpancTBeHHast TeopeMa
[Mudaropa. IMupamuga: Nn-yrojgpHas mupamuia, NMpaBuUibHas W yceu€HHas nupamuisl. CBoiicTBa pébep u
OOKOBBIX TpaHel NpaBUIBHOM MupaMuibl. [IpaBuIbHbIE MHOTOTPaHHUKYU: MpPaBUIIbHAS NMPU3Ma U NpaBUIIbHAsS
NUpaMyU/ia, IpaBUIbHAS TPEYroJbHas MUpaMHIA U TPAaBUIBHBIA TeTpasap, ky0. [IpencraBienue o mpaBUIbHBIX
MHOT'OIPaHHUKAX: OKTa3p, JOAEKAd AP U UKOCAP.



Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&0pa, AuaroHanu, yrisl. [Inomaas 60K0BOI MOBEPXHOCTH U
MOJTHOW TTOBEPXHOCTHU MPSMON TPHU3MBI, IUJIOMIAAh OCHOBaHWH, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSIMOUN
npu3Mebl. [lnomanps OOKOBOW MOBEPXHOCTH W MOBEPXHOCTH NPABWIBHOM MHUpaMUAbI, TEOpeMa O IUIOIIAIN
YCEYEHHOU IMUPAMHUJIBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU MPABWIBHBIX MHOTOIPAaHHUKOB. CUMMETpHUsSl B
MPaBWJIBHOM MHOTOIPAaHHUKE: CHUMMETpHUs Mapajulefienuea, CUMMETPUsl MPAaBUWIBHBIX MPU3M, CUMMETpPUS
MPaBWJIbHOM MUPaMUJIbIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsTHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOI'O BEKTOpAa, BEKTOPHI
KOJUIMHEApHbIE, COHANpaBIE€HHbIE W MPOTHBOIMOJIOKHO HAMpaBJIEHHbIE BEKTOPHl. PaBEHCTBO BEKTOPOB.
JleicTBUsI ¢ BEKTOpaMHU: CJIOXKEHHE W BbIUMTAHUE BEKTOPOB, CyMMa HECKOJBKHMX BEKTOPOB, YMHOXXEHHE
BeKTOpa Ha uucio. CBolicTBa cioxkeHusi BekTopoB. CBOMCTBAa yMHOXEHHUS BeKTOopa Ha uucio. Ilonsrue
KOMIUIaHapHble BeKTOpbI. [Ipu3Hak koMImaHapHOCTH TpEX BeKTOpoB. [IpaBuio napamienenunena. Teopema o
pa3joKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaMm. [IpsMoyroipHas cucreMa KOOpPAMHAT B
npoctpanctBe. Koopaunarsl BekTopa. CBsI3b MEXKIQy KOOpPAMHATAMHU BEKTOpa M KOOpAMHATAMHU TOYEK. YTOI
Mexy BekTopaMu. CkalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[ToHATHS: UMIMHApPUYECKAs TOBEPXHOCTh, KOHHWYECKAas IOBEPXHOCTh, CQepuueckas IOBEPXHOCTb,
oOpasyromme moBepxHocTei. Tena BpameHus: TWIMHAD, KOHYC, YCeu€HHBIH KoHyc, cdepa, map. B3anmuoe
pacrioyio’)keHue cepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHUs Ha
iockocT. Pa3BépTka nunuHpa u konyca. Cummerpust chepsl U mapa.

O06bEM. OcHOBHBIE CBOICTBA 00bEMOB Tesl. Teopema 00 00bEME PSMOYTOJIBHOTO Mapalijiesienuneia u
cienctBus u3 He€. OOBEM MPSMOI U HAKIIOHHOW TPHU3MBI, IUIWHIPA, TUpaMHUIbl U KoHyca. O0BEM miapa u
I1apOBOT'O CErMEHTA.

KomOuHnanuu Ten BpalieHHss ¥ MHOrorpaHHMKOB. Ilpu3ma, BOucaHHas B LMIMHJIpP, ONMHUCAHHAs OKOJIO
mwmHApa. Ilepeceuenue cdepsl u mapa ¢ miockocthio. Kacanme mapa u chepsl miuockoctsio. Ilonstue
MHOTOTpaHHHUKA, OITMCAHHOT'O OKOJIO cephl, chepbl, BIUCAHHON B MHOTOTPAaHHUK WJIU TEJIO BPAILLEHUS.

[Inomianp mMoBepXHOCTH LMIMHAPA, KOHYca, Iulomans cepbl u e€ yacteil. [lonobue B mpocTtpaHCcTBe.
OtHomeHne 06bEMOB, IUIOMAAeH MmoBepxHocTel MoAo0HBIX (uryp. IlpeoOpa3oBanue mogo6Hst, TOMOTETHS.
Pemenue 3a1a4 Ha MIIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[loctpoeHne ceueHU MHOTOIPAaHHUKOB M TEJ BpalllEeHUS: CEYeHUs LUIuHApa (mapajulebHO U
MEPIEeHIUKYIAPHO OCH), CE€YeHMs] KOHyca (MapajljiesIbHble OCHOBAaHHIO M MPOXOSIIME 4Yepe3 BEpIIHUHY),
CEUEHUs Il1apa, METOJbI ITOCTPOEHUS CEYEHMI: METOJ CJIE0B, METOJl BHYTPEHHETO NMPOEKTUPOBAHUSA, METOL
IIEPEHOCa CEKYIIEN MIIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTBe. Onepanuu HaJ BeKTOopamu. BekTopHOEe ymMHOKEHHME BEKTOpoB. (CBolcTBa
BEKTOPHOI'O YMHOKeHHUA. [IpsMoyronpHas cucremMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTsl BeKTOpA.
Paznoxenue BexTopa 1o 6a3ucy. KoopuHaTHO-BEKTOPHBIA METO/1 IPU PELICHUU T'€OMETPUYECKHX 3a/1a4.

J{BHKeHHS B IPOCTPAHCTBE

JIBmxenust mpoctpanctBa. Otobpaxenus. JBrmkeHus U paBeHCTBO ¢uryp. OOmue cBoicTBa ABMKEHUM.
Bunel nBrkeHMil: mapanienbHbli IEPEHOC, IEHTpalbHasi CHMMETPHS, 3€pKajlbHasi CAMMETPHs, IOBOPOT BOKPYT
npsmoii. [IpeoOpazoBanus mogobus. Ipsmas u chepa Ditnepa.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJTACC



[IpencraBienre NaHHBIX € MOMOLIbI0 Tabmun u auarpamMm. CpenHee apudMeTHUEcKOoe, MeIuaHa,
HauOoJblllee U HaMEHbIIee 3HAaUCHUs, pa3Max, JUCTIEPCHUS U CTaHIapTHOE OTKIOHEHUE YHUCIOBBIX HAOOPOB.

CrnydaifHple SKCHEPUMEHTHI (OIMBITHI) M CIy4alHbIE COOBITHS. DJEeMEHTapHbIE COOBITHS (MCXOJBI).
BeposiTHOCTE ciydaitHOTO cOOBITHSA. BInM30CcTh 4acTOThI M BEpPOSATHOCTH COOBITHH. CiydallHBIE OIBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapPHBIMU COOBITUSMU. BeposiTHOCTH COOBITUH B OMBITaX C PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITHUSMHU.

Onepanuu Haja COOBITUSIMU: TIEpEeceYCHHE, OOBEIUHEHHE, MPOTHUBOMOJIOKHBIE COOBITHS. J(MarpaMmel
Diinepa. opmyna ClI0XKEHUs BEPOSATHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOKEHHE BEpOSTHOCTEH. JlepeBO cilydailHOro skcrnepuMmentra. Popmyia
MIOJIHOM BeposiTHOCTU. He3aBucumbie COOBITHS.

Komb6unaropaoe npaBuino ymHoxeHus. [lepecranoBku u ¢dakropuan. Yucno coderanuit. TpeyronbHUK
[Tackanst. @opmyna 6mHOMa HproToHA.

bunapublii crmyuyailiHbpld ONBIT (MCHBITaHHE), ycmex WM Heynada. HeszaBucumble wucnbitTanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUHN 10 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHymu.

CnyuaitHass BenuuuHa. Pacnpenenenue BeposiTHocTeidl. Jluarpamma pacnpenenenus. I[Ipumepsr
pacrpeiesieHdid, B TOM YHClie, TEOMETPUIECKOe 1 OMHOMHAIIBHOE.

11 KJIACC

UucnoBele XapaKTEPUCTHKH CIy4allHBIX BEJIMYMH: MaTeMAaTU4YECKOE OXXHMIAHUE, IUCHEPCHA U
CTaHAAPTHOE OTKJIOHEHHE. lIpumepsl NpUMEHEHUsT MaTEMaTU4YECKOTO OKUJAHUs, B TOM YHUCIE B 3a/Jadax W3
MOBCEIHEBHON KU3HU. MaTemaThueckoe O)XHMJaHue OWMHApHOM ciydailHONM Benu4MHbL. Maremarnyeckoe
OKHMJIAHHE CYMMBI CIIy4aiiHbIX BEIWYMH. MaremaTudeckoe OXUJaHUE U JMCIEPCHs TeOMETPHUYECKOro M
OMHOMHAJIBHOTO pacIpe/IeICHUN.

3aKoH OOJIBIIMX YUCEN U €r0 poJib B HayKe, MpUpojie U oliiecTBe. BEIOOPOUHBIM METO HCcCaeI0BaHUH.

IIpumepsl HENpEpBIBHBIX CIydyalHbBIX BeIWMYMH. [IOHATHE O IJIOTHOCTH pacHpeleNeHus. 3aaauu,
IIPUBOALINE K HOPMAIILHOMY pacipezesieHuIo. [IousaTre 0 HOpMallbHOM pacIpeieIeHUN.



IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA VYYEBHOI'O KVYPCA «AJI'EBPA WU HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHEIO
OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIUH O00YYArOIIErocsi Kak aKTMBHOTO M OTBETCTBEHHOTO WJICHA
poccuiickoro o0IecTBa, MPEACTAaBICHWE O MAaTEeMAaTUYECKUX OCHOBaX (DyHKIMOHMPOBAHUS Ppa3IMYHBIX
CTPYKTYp, SBIEHHH, TMPOLEAYp Tpa)xIaHCKOro oOImecTBa (BBIOOPBI, OMNPOCHl H JPYroe), yMEHHe
B3aMMOJICHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIUSIMU M Ha3HAUCHUEM;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUHUCKOMN IPAKTAHCKOW MICHTUYHOCTH, YBAKEHUS K MPOILIOMY H HACTOSIIEMY
POCCUICKON MAaTeMATHKH, IEHHOCTHOE OTHOLIECHUE K JTOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCHICKON
MaTeMaTUYeCKON IIKOJbI, WCIOJIb30BAHUE OSTUX JOCTIDKEHUH B APYrUX HayKaxX, TEXHOJOTrusx, chepax
3KOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMSA:

OCO3HAHME TyXOBHBIX [IEHHOCTEH POCCHIICKOTO HapoJa, cpOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOI'O MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM NPUMEHEHUEM JIOCTHUKEHUN HAYKU U JEATEIbHOCTbhIO
y4€HOT0, OCO3HaHHE JTUYHOTO BKJIa/1a B IOCTPOCHHUE YCTONUYMBOIO OYIyIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOUasl ICTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEHN, 0ObEKTOB,
3a/1a4, pEUIeHUH, pacCyKJEHUW, BOCIPUMMYMBOCTh K MATEMaTHYECKUM AacleKTaM pa3lIMYHbIX BHUIOB
HCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHMSI NPHUMEHSTh MaTeMaTUYeCKHMEe 3HAHMS B HHTEpecax 3/0pOBOTO U
Oe3omacHOro o6pa3a JKM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pOBbIO (3I0pPOBOE IHUTAHMUE,
cOaNmaHCUPOBAHHBIM PEXKUM 3aHATUM W OTIbIXA, peryispHas (u3nueckas aKTUBHOCTH), (hHU3HUECKOe
COBEPIICHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM JAEATENBHOCTHIO;

6) Tpya0BOr0o BOCIMTAHUS:

TOTOBHOCTb K TpPYyAY, OCO3HaHHE IIEHHOCTH TPYIOJMIOOUS, HHTEpeC K pa3IuyHbIM cdepam
npohecCHOHANBFHOM NIeATENHHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U e€ MPHIOKEHUSMU, YMEHHE COBEpPIIATh
OCO3HAHHBIN BBIOOp Oymyrieit mpodeccuu u peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIaHbI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYecKoMy oOOpa30oBaHHIO M CaMOOOpa30BaHMIO HA MPOTSIKEHUH BCEW KU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU MPAKTUYECKUX 33/1a4 MAaTEMAaTUYECKON HANlpaBIeHHOCTH;

7) 3KOJI0OTNYeCKOr0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphl, MOHUMAHHE BIMSIHHUS COLUATbHO-IKOHOMHYECKUX
IPOLECCOB HA COCTOSIHUE MPUPOAHOM M COIMAIBHOM Cpeibl, OCO3HaHHME TIJI00AIbHOTO XapakTepa
9KOJIOTHYECKUX TpoOJieM, OpHEeHTallUsd Ha TPUMEHEHHWE MAaTeMAaTUYeCKUX 3HAHWM IS pelleHus 3aJad B
o0yacTu OKpyXawleld cpeipl, MIAaHUPOBAHUE IMOCTYIKOB M OILEHKH WX BO3MOXHBIX TMOCIEICTBUN s
OKpYKaloIleu Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHON MPAKTUKK, MOHMMAaHWE MAaTeMaTUYeCKOW HAyKH Kak cepbl 4eloBEUYEeCKOW AESTeTbHOCTH,
3TanoB €€ pPAa3sBUTHUS W 3HAYMMOCTH JUIsl Pa3BUTHS LMBWIW3ALUHU, OBJIAJCHHE S3BIKOM MAaTEMaTUKH H
MaTE€MaTUYeCKON KYJIbTYPOU KaK CpPEIACTBOM IIO3HAHUS MHPA, FOTOBHOCTH OCYHIECTBJIATH MHPOEKTHYIO M
MCCJIEI0BATENbCKYIO ICSITENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS



Ba3oBble Jiornueckue AeicTBUSA:

BBISBIIITh U XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTU4ECKUX OOBEKTOB, IOHSITHH,
OTHOLICHUH MEXJy MHOHATHAMH, (HOPMYIMPOBATH OINpPECIICHUS MOHSTHUM, YCTaHABIMBATH CYIIECTBEHHBIN
NpU3HAK KiacCU(UKALMU, OCHOBAHMS JUIsl 000OIIEHUS M CPAaBHEHUS, KDUTEPHH ITPOBOIUMOTO aHAIIN3A;

BOCIIPHHUMATh, (POPMYJIMPOBATh M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHbBIC U OTPHULIATEIILHBIC,
€/IMHUYHbIE, YaCTHbIE U O0IINE, YCIIOBHBIE;

BBISBJIATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M HPOTHBOpeUMsl B (pakTax, IaHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX, TIPEAIaraTh KpUTEPUH JUIsl BEISIBICHUS 3aKOHOMEPHOCTEH U POTUBOPEUHIA;

JIeJ1aTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJ/IIOUECHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIPHO JI0OKa3aTeNbCTBA MAaTeMaTHMYECKUX YTBEpXkAEHUH (mpsMble U OT
IOPOTHBHOTO), BBICTPAWBATh APryMEHTALMIO, NPUBOAUTH TPUMEpPhl U KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYKIEHUS U BBIBOJbI;

BBIOMpATh CIIOCO0 peleHust yueOHoH 3a/1aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB PELICHMS, BBIOUPAThH
HaunOoJiee MOAXOAIUN ¢ yYETOM CaMOCTOSITEIIbHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIIEAOBATEILCKUN MHCTPYMEHT IMO3HAHHSA, (DOPMYIHPOBATH BOIPOCHI,
duKkcupyoomue NpoTUBOpedre, MpodieMy, yCTaHaBIMBaTh HMCKOMOE U JaHHOE, (OopMUpOBaTH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAMTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIEAO0BAaHUE II0 YCTaHOBJIEHUIO
OCOOEHHOCTEl MaTeMaTUYecKOro OOBEeKTa, SBJIEHUS, IPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (pOPMYNIHpOBaTh 0OOOOIIEHHUS U BBIBOBI 110 pe3yibTaTaM MpOBEeIEHHOIO HAaOII0ACHNU,
UCCJIEIOBAHMSI, OLICHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHUII;

IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIEcca, a TAK)KE BBIIBUTaTh MPEAINOI0KEHHS O €r0 pa3BUTUU
B HOBBIX YCJIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISBJIATH J1eULNTH MHDOpPMALUU, JaHHBIX, HEOOXOIUMBIX JJIi OTBETa Ha BOMPOC U JUISl pEIICHUS
3a/1a4i;

BbIOMpPATh MHGOPMALMIO M3 HMCTOYHHUKOB Pa3IMYHBIX THUIIOB, aHAJIU3UPOBAaTh, CUCTEMAaTU3UPOBATh U
UHTEPIPETUPOBATH MHPOPMAIIUIO PAa3IMUHBIX BUJOB U (POPM MPEICTABICHHUS;

CTPYKTYpUpOBaTh HH(pOpPMAIMIO, NPEACTaBIATh €€ B pa3IU4HbIX (opMax, HIUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eiiCTBUSA

Oo01enue:

BOCIPUHUMATh U (hOPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH OOLIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
X0y pellieHUs 3aa4i, KOMMEHTHPOBATh MOJTYYEHHBIN pe3yabTaT;

B X0Jie OOCY)XIEHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOW TEMbI, MPOOJIEMBI, perraeMoi
3ala4ui, BBICKA3bIBaTh U/JC€HU, HAIICJICHHBIC HaA IIOHUCK pel_HeHI/IH, COITIOCTABJIATH CBOU CY)K,HeHI/IH C CY)K)ICHI/IHMI/I
JIPYTruX YYacTHUKOB JHajora, OOHapyXHBaTh pa3jiMyde M CXOACTBO NO3HMLMH, B KOpPpEeKTHOW Qopme
dbopMyITUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKCHHUS;

MIPEACTABISITh PE3YNIBTATHI PEIICHUS 3a]1a4H, YKCIIEPUMEHTA, UCCIICIOBAHUS, MIPOEKTa, CAMOCTOSATEIHLHO
BBIOMPATh (JOpMAT BBICTYIUICHHSI C YIETOM 3a/1a4 MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranusamnus:



COCTaBJISITh IJIaH, aJTOPUTM pEIIEHUsl 3aJaud, BBIOMPATh CHOCOO pelIeHUs C y4ETOM HMEIOIIMXCS
pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BapHAHTHI PEIIEHUN C
y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPO.JIb, SMOIIHOHAIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMHU TIO3HABATEIHLHOM pEQPIIEKCMM KaK OCO3HAHUS COBEPIIAEMBbIX JACHCTBHA U
MBICTTUTEINIbHBIX MPOIIECCOB, X PE3YyIbTATOB, BIAJAETh CIIOCOOaMU CaMOMNPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U
pe3ynbTaTa pelieHUss MaTeMaTUYEeCKOU 3a1a4u;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPHU PEIICHUHU 337a4Md, BHOCUTh KOPPEKTUBHI B
NeSATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHUE pe3yJibTaTa €I U YCIOBUSAM, OOBSICHATh HPUYUHBI JOCTHMKCHHS WU
HEJOCTH)KEHUS PE3YJbTATOB JIESTEIbHOCTH, HAXOJUTh OUIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITeIbHOCTD:

MOHUMAaTh W HUCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHOW M WHIMBUAYAIbHOW pabOTHl MpPHU pELICHUU
yueOHBIX 3a/ay, MPUHUMATh LEdb COBMECTHOW JAEATEIbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOMN
paboThl, pacrpenensiTh BUIbl paboOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U pe3ynbTaT paboThl, 06001IaTh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBATh B TPYMIIOBEIX (popmax paboTwl (0OCYKIeHUS, OOMEH MHEHH, «MO3TOBBIC HITYPMBD» H
WHBIE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM ACHCTBUS C JAPYTUMHU WICHAMU KOMaHJbI,
OILICHMBATh Ka4eCTBO CBOETO BKJaJa B OOLIUI MPOIYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM YYACTHUKAMU
B3aUMO/JICHCTBUA.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy obyuyenus B 10 kiiacce oOyyarouiuiicss MOJy4YUT CIEAYIOUIUE MPEIMETHBIE PE3yIbTaThl MO
OTJIENTbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Aredpa 1 Hadala MaTeMaTHUYeCKOTO aHAIU3a):

Yucsia 1 BBIYUCTEHUSA:

CBOOOJHO ONEpUPOBATh TMOHATHUSAMHU: PAIMOHATBHOE YHCIO, OECKOHEUHas Mepuoandeckas Ipoob,
MPOLIEHTBl, HMPPALMOHAIBHOE YHUCIO, MHOXECTBAa PALMOHAIBHBIX W JCHCTBUTEIBHBIX YHUCEN, MOIYJb
JIEMCTBUTEIILHOTO YHCIIA;

MPUMEHATH JAPOOH U MPOILCHTHI JIJIsl PEIICHUs] NMPUKIATHBIX 3a7a4 U3 Pa3IMUYHbIX OTpacied 3HaHW U
peanbHON KU3HU;

MPUMEHSTh TPUOIMKEHHBIE BBIUMCICHHS, TPaBHUIIA OKPYIJICHHs, MPUKUAKY M OIEHKY pe3ylbTara
BBIUHCJICHHI;

CBOOOJIHO OTEpUPOBATh TOHSATHEM: CTEMEHb C IEJIBIM IOKa3aTelieM, HCIOIb30BaTh TMOIXOISAITYIO
dbopMy 3amucu IeHCTBUTENBHBIX YHCEN IS PEHICHHS MPAKTUYSCKUX 33]1a4 U MIPEICTaBICHUS TaHHBIX;

CBOOOHO OMEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYypaJIbHOM CTETICHU;

CBOOOJTHO OTIEpPUPOBATH IOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOJTHO OTIEpUPOBATH MOHATHSIMU: JTIOTapU(M YUCIIa, TECATUYHBIE U HATYPAIbHBIC JOTapU(MBI;

CBOOOIHO OMEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHCIOBOTO apTyMEHTa,

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO OTIEpUPOBAThH MOHITHSIMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPaBHEHUS
Y YpaBHEHUS-CIIEJICTBUSI, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3JIMYHBIE METOJbI PEIICHUS PAHOHAIBHBIX U JAPOOHO-PAIMOHANFHBIX YpaBHEHHH,
MPUMEHSATh METOJ MHTEPBAJIOB ISl pELIEHUSI HEPABEHCTB;

CBOOOZHO ONEpUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOW, MHOTOWIEH C IIeJIbIMU
KOd(pUIIMEHTaMH, KOPHU MHOTOWIEHA, MPUMEHSTh IEICHWEe MHOTOWIEHA HAa MHOTOYIEH C OCTaTKOM,
teopemy be3y u reopemy Buera ains perenus 3anay;

CBOOOZHO OMEpUPOBaTh MOHATHSAMH: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpula, OIpeaeIuTelb
MAaTpHIIbl 2 X 2 U €r0 FT€OMETPUUECKUNA CMBICII, UCTI0JIb30BATh CBOMCTBA OMPEACIUTENS 2 X 2 JIsl BBIYUCICHUS
€ro 3HAYCHHs, NPUMEHSTh ONPENCIUTENN ISl PEIICHUS] CUCTEMbl JIMHEHWHBIX YpaBHEHUW, MOIECIUPOBATH



peabHbIE CUTYallud C TIOMOIIbIO CHUCTEMBI JIMHEWHBIX YPaBHEHMH, HCCIEA0BATh MOCTPOCHHBIE MOJAEIHU C
MOMOIIbIO MaTPUIL U OIIpe/IeUTeNel, UHTEPIPETUPOBAThH MOTYyYEHHBIN PE3yiIbTaT;

WCITOJIH30BaTh CBOMCTBA JIEHCTBUI ¢ KOPHSAMH JIJISl IPEOOPa30BaHUs BRIPAKCHHI;

BBHITIOJHATh TMPEOOpPa30BaHUs UHWCIOBBIX BBIPAKECHUU, COACPIKAINIUX CTEIECHU C PalMOHAIBHBIM
1oKa3aresieM;

UCIIOJIb30BaTh CBOMCTBA Jorapu(MoB Juis peoOpa3oBaHusl JOrapu(MUUECKUX BhIPAKECHHUIA;

CBOOOJHO ONEpUPOBaTh TMOHATHUAMU: HUPpPALUOHANBHBIC, IIOKa3aTeJbHBIE M Jorapudmuueckue
YpaBHEHHUS, HAXOJWUTh MX PEHICHHs] C TOMOIIBIO PABHOCUJIBHBIX IMEPEXOAO0B WM OCYIIECTBIISS MPOBEPKY
KOpHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYEcKHe (HOpPMYINbI Jid MPeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BBIPAXKEHUI;

CBOOOJTHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, IMPHUMEHSATh HEOOXOIUMBIE
(bopMyIIBI TSl pEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHUX ypaBHEHUMH;

MOJICJIMPOBaTh peajbHble CUTyalldd Ha s3bIKE anreOpbl, COCTaBISATh BBIPAXKECHHS, YpaBHEHMUS,
HEPABEHCTBA M0 YCJIOBHUIO 33/1a4H, UCCIIEI0BATh MOCTPOSHHBIE MOJIEH C UCIIOJIb30BAHUEM alapara anreOphl.

DyHKIUUHA U TPaGUKH:

CBOOOJTHO OMEpPUPOBATh MOHATHAMHU: (YHKIHSA, CHOCOOBI 3amaHus (PYHKIUH, B3aMMHO OOpaTHBIE
byHKMH, KoMro3uuus GyHKIMH, rpaguk (yHKIMH, BHIIOIHATH dJIEMEHTapHbIE MTpeodpa3oBaHus rpadukos
byHKIM;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: 00JACTh ONPEACICHUS U MHOXKECTBO 3HAYCHHWH (YHKUIWHU, HYIH
(GYHKITHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpPUPOBATh MOHATUSAMHU: YETHbIE W HEYETHbIE (DYHKUIMU, NEpUOIUYECKUE (PYHKIIHH,
MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbl 1 MUHUMYMbI ()YHKIIUU, HauOOJbIIEe U HAUMEHbIIEE
3HaueHUE (PYHKIMH HAa IPOMEKYTKE;

CBOOOJHO OIEPUPOBATH TOHATHUSMHU: CTETICHHAs (DYHKIHS C HATYpPAIbHBIM M IEJIBIM TOKA3aTeNeM,
rpaduk creneHHOW (YHKIMU C HATYpalbHBIM W IIENbIM TMOKa3zareneM, Tpaduk KOpHS N-OW CTENeHU Kak
GbyHKIIMM 00paTHOM CTENEHH ¢ HaTypalbHBIM MOKa3aTelleM;

OTIEpUPOBATh TMOHATHSAMU: JIMHEHHAs, KBaJgpaTWdHas W JApOOHO-IHHEHHAas (YHKIUH, BBIMOTHSITH
JJIEMEHTApPHOE MCCIIEIOBAHNE U TOCTPOEHHE UX TPaUKOB;

CBOOOJHO OMEpUPOBATH MOHATUSMU: TMOKa3aTelbHass U Jorapupmudeckas (QyHKIUH, UX CBOHCTBA U
rpaduKu, UCTIOIB30BATh UX TPAPUKU AJS pELICHUS YpaBHEHHI;

CBOOOJTHO ~ OMEpPHpPOBATh  TOHATHUSAMH:  TPUTOHOMETPHYECKAss  OKPYXKHOCThb,  OIpeleleHue
TPUTOHOMETPHUCCKHUX (PYHKIIMIA YUCIIOBOTO apTyMEHTa;

UCTIONIb30BaTh TpauKu PYHKIMIA A UCCIEAOBaHUS MPOIIECCOB M 3aBUCHMOCTEH MPH PElIeHUU 3a/1a4
U3 JpYyruX Yy4eOHBIX TMPEAMETOB M pEAbHOM JKU3HU, BBIpaXaTh (GOpMylaMd 3aBUCUMOCTH MEXKIY
BEJIMYNHAMU;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO OMEpPHPOBATh MOHATHAMH: apu(pMETHUECKas U TeoMeTpUYecKas mporpeccus, 0eCKOHEYHO
yOBbIBaroasi reoMeTpudecKkas MpOTrpeccHs, JTUHEHHBIH W JKCHOHEHIUANBHBIA pPOCT, (hopMyna CIOKHBIX
NPOIICHTOB, UMEThH MPEICTABIICHHE O KOHCTAHTE,

UCTIOJTB30BAaTh MIPOTPECCHH JUTS PEIICHUS PEaATbHBIX 33134 MPUKIIATHOTO XapaKTepa,

CBOOOJIHO OINEPUPOBATH MOHATUAMU: TOCIEIOBATEILHOCTD, CIIOCOOBI 3aJaHMsl MOCIeI0BATEIbHOCTEH,
MOHOTOHHBIE W OTPaHUYCHHBIE MOCIEAOBATEIHLHOCTH, MOHUMATh OCHOBBI 3apOXKIACHHS MaTeMAaTHYECKOTO
aHaJIM3a KaK aHaJIn3a 0ECKOHEUYHO MaJIbIX;

CBOOOJIHO ONEPUPOBATH TMOHATUSMU: HENpPEpPbIBHbIE (DYHKIIMH, TOYKH pa3pbiBa Tpaduka (QyHKIIWH,
acUMIITOTHI rpaduka GyHKINY;

CBOOOZHO ONEpUPOBATh TOHATHEM: (YHKIHS, HEMPEPbIBHAS HA OTpPE3Ke, NPHUMEHSATH CBOWCTBA
HENPEPBIBHBIX (PYHKIUN AJIs1 pEeIIeHUs 3a1a4;

CBOOOJHO OMEpPUPOBATH MOHATHIMHU: TIEpBasi U BTOPasi MPOU3BOAHbBIE QYHKIINH, KacaTelabHas K rpaduKy

byHKIINN;



BBIUMCIIATh MPOU3BOAHBIE CYMMBI, IPOU3BEIEHHUS, YaCTHOTO U KOMIO3UIMU JABYX (DYyHKUIUH, 3HATH
MIPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

HCIIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a1a4.

MHokecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allmapar AJisi OMUCaHUs peallbHBIX MPOILIECCOB U SIBICHMUIA,
IPU PEIICHUH 3a/]a4 U3 JPYTUX y4eOHBIX MPEIMETOB;

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: OIpEJCIICHUE, TEeopeMa, YpaBHEHHE-CIEJCTBHE, CBOHCTBO
MaTeMaTHYECKOro 00BbEeKTa, JOKa3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHUS M HEPABEHCTBA.

K konny obyuyenus B 11 kiiacce oOyyarouiuiicss mOIy4YUT CIEAYIOUIUE MPEIMETHbIE PE3yIbTaThl MO
OTJIeIbHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca «Anredpa U Hayalla MaTeMaTUYECKOTO aHAIIu3ay:

Yucjia ¥ BBIYUCIEHHA:

CBOOOJTHO OIIEPHUPOBATH MOHATUAMU: HATYPAIILHOE U LIEJI0€ YMCIO, MHOXKECTBA HATYypPAIbHBIX U IEIBIX
yucell, UCMOJIb30BaTh NMpu3HaKku aenumoctu nenbix yucen, HOJl u HOK narypanbHbIX umcen Asl pelieHus
3a/1a4, IPUMEHITh anroput™ EBkinuma;

CBOOOJTHO OTIEPUPOBATH MOHITHEM OCTaTKa MO MOJYJIIO, 3aIMCHIBATh HATYpabHbIC YHCIA B PA3THYHBIX
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

CBOOOJHO OMNEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX YHCEl,
NPEJICTaBISITh KOMIUIEKCHBIE 4YHCJIa B anreOpanyeckoil M TPUTOHOMETPUYECKOW (opme, BBHIIOIHATH
apru(MeTHIECKUE OTIepalliy ¢ HUMU B U300pakaTh Ha KOOPAWHATHOM IIIIOCKOCTH.

YpaBHeHUSs] U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATh TNOHATUAMU: HUPPALMOHANBLHBIC, TIOKa3aTeNbHBIE M Jorapudmuueckue
HEpaBEHCTBA, HAXOJUTh UX PEIIEHHs C TOMOIIBIO0 PABHOCUIIBHBIX EPEXO/I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPHYECKOTO YPAaBHEHUS;

CBOOOJTHO OTEPUPOBATH IMOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IMPHMEHSATh HEOOXOIUMBIE
dbopMyIIbI TS pEIIeHUS] OCHOBHBIX TUTIOB TPUTOHOMETPHUYECKIX HEPABEHCTB;

CBOOOJTHO OINEpPUPOBATH TMOHATHSAMM: CHCTEMa M COBOKYIIHOCTb YypaBHEHMH U HEPAaBEHCTB,
PaBHOCWIIBHBIE CHCTEMBI W CHCTEMBI-CIIEICTBUS, HAXOAWUTh PEIICHHS CHCTEMBI W COBOKYITHOCTEH
palMoHaATBHBIX, UPPAIIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHI U HEPABEHCTB;

peliaTh palMoHANbHbBIE, UPPALIMOHANBHEIE, TOKa3aTeIbHbIe, JIOTApUDMUIECKUE U TPUTOHOMETPHUYECKHE
yYpaBHEHHUS U HEPABEHCTBA, COJEPIKaIIFe MOAYIIH U MapaMeTphl;

NPUMEHATh Tpaduveckue METONbl Ui pPEUIeHWs ypaBHEHWH W HEPAaBEHCTB, a TaKkKe 3a7ad C
napamMeTpamu;

MOJICTIMPOBATh peajbHble CUTyalldd Ha S3bIKE anreOphl, COCTaBJISATh BBIPAKCHHS, YPaBHEHHUS,
HEpaBEHCTBAa W MX CHUCTEMBI MO YCIOBMIO 3a/1a4yM, MCCIEA0BaTh NMOCTPOEHHBIE MOJEIH C HCHOJIb30BAHUEM
ammapara anreOpbl, HHTepIPETUPOBATH MOTyYSHHBIH Pe3yiIbTar.

DyHKIUHN U TPaQUKH:

CTpOUTH Tpa(UKH KOMIO3ULIUM (YHKIHMHA C MOMOILBIO 3JIEMEHTAPHOTO HCCIIEAOBAHHUS U CBOMCTB
KOMTIO3UINH IBYX (DYHKIIUIA;

CTPOHTH T€OMETpHUECKHE 00pa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPIMHATHOM IIIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH OHATHIMH: TPAQUKH TPUTOHOMETPHUIECKUX (DYHKITHIA;

NPUMEHATH QYHKIIMH [T MOJIETUPOBAHMS U UCCIIEIOBAHUS PEANbHBIX MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOro aHaJIn3a:

MCIIOJIb30BaTh IPOU3BOAHYIO JJI UCCIIEIOBAaHUS (PYHKIIMM HAa MOHOTOHHOCTb U S3KCTPEMYMBI;

HaXOJUTh HauOoJbIIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIUY HEPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOIHYIO NIl HAXOXKICHUS HAWTYYIIEro PEIICHUS B MPUKIATHBIX, B TOM YHUCIIe
COLMAIbHO-9KOHOMHYECKUX, 3aJadax, [UId ONpEAENCHUS CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOTO
dopmynoit unm rpadpukom;

CBOOOJHO OMEpUPOBaTh MOHATHSIMH: TEpBOOOpa3Hasi, OMNpENelIEHHbI HMHTErpaj, HaXOIUTh
nepBOOOpa3HbBIC MIEMEHTAPHBIX (PYHKITUN U BBIYUCIIATH UHTETpal 1o ¢hopmyse HetoTona-JleliOnuna;

HaXOJUTh IJIOUIAIU IJIOCKUX (PUTYP U 0OOBEMBI TEJI C TOMOIIBIO HHTErpaa;



UMETh  TPEJCTaBICHHE O MaTeMaTHYeCcKOM  MOJICIIMPOBAaHUM HA  TPUMEpE  COCTaBJICHUS
nuddepeHIaTIbHBIX YPaBHCHHUH;

pemarh MPHUKJIAIHBIE 33/1a4d, B TOM YHUCIIE COIUAIbHO-IKOHOMHYECKOTO W (PU3NYECKOTO XapakTepa,
CpeACTBaMU MaTEMaTHYECKOTO aHAN3a.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA VYYEBHOI'O KYPCA «I'EOMETPUS»
(YTJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJJTHET'O OBIIIETO OEPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpazkianckoe BoCIMTAHME:

Cc(OPMHUPOBAHHOCTb I'PAXIAHCKOW MO3UIUK O0YYaroIerocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O WJieHA
poccHiicKOro oOIIecTBa, MPEACTaBIEHUE O MaTeMaTHYEeCKUX OCHOBaX (PYHKLIMOHHUPOBAHUS pPa3JIMYHbBIX
CTPYKTYp, SBICHHI, TMpPOLEAYp TPaXXITaHCKOTO oO0ImecTBa (BBIOOPHI, OMPOCHl W JPYroe), yMEHHUe
B3aMMO/ICHICTBOBATH C COLMAIIHBIMUA MHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIMSIMHU M Ha3HAUCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(OPMHUPOBAHHOCTb POCCUICKON IPaXk1aHCKOM MJIEHTUYHOCTH, YBRKEHHUS K MPOLUIOMY U HACTOALIEMY
POCCUICKON MAaTeMAaTHKH, IEHHOCTHOE OTHOLIEHUE K TOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCHUCKOMN
MaTeMaTHYECKOW UIKOJBI, HCIIOJIb30BaHUE OSTUX JOCTIDKEHHH B JPYrUX HayKax, TEXHOJOTHsAX, chepax
9KOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHE TyXOBHBIX [IEHHOCTEN POCCUICKOr0o Hapojaa, c(popMHUpPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMS,
STHUYECKOIO MOBEJECHUS, CBA3aHHOIO C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAayKH U JAESITeIbHOCThIO
y4€HOro, 0OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOSHHUE YCTOWYMBOIO OyIyIIero;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOLIEHHE K MUpPY, BKIIIOUasi 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEHN, 0ObEKTOB,
3a/a4, PpEUIeHUH, pacCyX JAEHWH, BOCHPHUMMUYMBOCTb K MAaTEMaTHYECKHUM AacleKTaM pas3JIMYHbIX BHJIOB
HCKYCCTBA,

5) ¢pusuveckoe BocnuTaHue:

c(OPMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAaHUS B HHTEpecax 3/0pOBOTO U
Oe3omacHoro oOpas3a JKHM3HM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0pPOBbIO (310pOBOE IHTAHUE,
cOaNaHCUPOBAaHHBIM PEXUM 3aHITHUH W OTIbIXa, peryispHas ¢u3nueckas aKTUBHOCTH), (hu3HuecKoe
COBEPLICHCTBOBAHUE IIPH 3aHITHUSIX CIIOPTUBHO-03JJOPOBUTEIBHON NEATEIBHOCTBIO;

6) TpynoBoe BocniuTanue:

FOTOBHOCTb K TpPYyAY, OCO3HaHHE IEHHOCTH TPYIOJIOOUs, HHTEpeC K pPa3IUYHBIM cdepam
npohecCHOHANBHOM N1eATENbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW W €€ MPUJIOKEHUSMHU, YMEHHE COBEpIIaTh
0CO3HaHHBII BeIOOp OyayIel mpodeccun M peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI, TOTOBHOCTh U
CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHMIO M CaMOOOpa30BaHHMIO Ha MPOTSIKEHUU BCEH JKU3HHU,
TOTOBHOCTb K aKTUBHOMY YYacTHIO B PEIICHUU MPAKTHUECKUX 3a7ja4y MaTeMaTHUeCKO HalpaBiIeHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTh HKOJIOTHYECKON KYIbTYphl, MOHMMAHHE BIUSHHUS COLMATIBHO-IPKOHOMHYECKHX
IPOIIECCOB HA COCTOSIHME NPUPOAHOM W COIMAIBHOM Cpelbl, OCO3HAHME TIJIOOATBHOTO XapakTepa
9KOJIOTUYECKUX MpOo0JieM, OpUEHTAllMs Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU JUIsl pellleHus 3aaad B
001acTH OKpY’Karolled cpenbl, MIaHUPOBAHUE IOCTYNKOB U OLEHKHM MX BO3MOXKHBIX MOCIEICTBHM A
OKpYKarollEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH U
OOIIECTBEHHON IMPAKTUKH, MOHUMAHWE MAaTEeMAaTU4YECKON HAyKH Kak c(epbl 4eloBEYECKOH NesTeIbHOCTH,
3TanoB €€ pa3BUTHUS M 3HAYUMOCTU [UIsl PAa3BUTUS LUBUIM3ALMH, OBJAJACHHUE SI3BIKOM MaTEMAaTUKH U



MaTeMaTUYeCKOMl KyJIbTypoil KakK CpeICTBOM IIO3HAaHUS MHpA, TOTOBHOCTh OCYHIECTBIIATH MPOEKTHYIO M
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITH W XapaKTEPH30BAaTh CYIIECTBEHHBIC TPU3HAKH MAaTEMaTHYECKHX OOBEKTOB, MOHSTHIA,
OTHONIICHUN MEXAy TOHATUAMHU, (HOPMYIUPOBATH OMPEICIICHUs TMOHSTHH, yCTaHABIMBAThH CYIICCTBEHHBIN
NpHU3HAK KIACCH(PUKAIIUU, OCHOBAHHUSI JIJIsl 000OIICHUS U CPAaBHEHUS, KPUTSPUHU TIPOBOJIUMOTO aHAIIN3A;

BOCIPUHUMATh, (GOPMYIUPOBATh U NMPE0oOPa30BBIBATH CYXKIIEHUS: YTBEPAUTEIbHBIE U OTPUIATEIbHBIE,
€IMHUYHBIE, YaCTHbIE U OOLIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M WM IMPOTUBOpEuYUsi B (DakTax, MAHHBIX,
HAOJIOZICHUSX U YTBEPKACHUSX, MIPEJIaraTh KpUTEPUH AJI BHIABICHHS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;

JIeJIaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUCHH,
YMO3aKJIIOUEHU 1T aHaJIOTHH;

MPOBOJIUTh CAMOCTOSITEJIBHO JIOKA3aTeNbCTBA MATEMATHMUYECKUX YTBEPXKACHHHM (NpsMble W OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TPHBOIUTH NPHUMEPHl W KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CY>KJICHUS U BBIBObL;

BBIOHpaTh Ccroco0 penieHus yueOHoil 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHUS, BHIOMPATH
HanboJiee MOAXOASAIINMN C YIETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

HCIIONIb30BaTh BOMPOCHI KaK HMCCIEIOBATENbCKUIT MHCTPYMEHT MO3HaHMS, (OPMYIHUPOBATH BOMPOCHI,
dukcupyrone MpoTUBOpeYne, MpodlieMy, yCTaHAaBIMBAaTh HMCKOMOE U JaHHOe, (OopMHpOBaTh THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, HCCIEAOBAaHUE TIO0 YCTAHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, TNPOIECCca, BBIABICHUIO 3aBUCHUMOCTEH MeEXIy
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU,

CaMOCTOSITENIbHO (POPMYITHPOBATH 00OOIIEHUS U BHIBOBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOIEHUS,
MCCJIEIOBAHMS, OLICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyIbTaTOB, BEIBOJOB U 00OOIIECHUH;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MpOIlecca, a TAK)KE BBIIBUTATh MPEANOIOKEHHS O €0 Pa3BUTUU
B HOBBIX YCJIIOBHSIX.

Pabora ¢ undopmaumeii:

BBISBJIATH JIeUIUTH WHDOPMAIMH, TaHHBIX, HEOOXOMUMBIX JIJII OTBETa HA BOMPOC W JUISl PEIICHUS
3a/1a4u;

BbIOMpaTh MH(OPMAILIUI0O U3 MCTOYHUKOB PA3UYHBIX THUIIOB, aHAIU3HPOBATh, CUCTEMATU3HPOBATH U
WHTEPIPETHPOBATh HH(POPMAITHIO PA3IMYHBIX BHIOB U (hOPM MPEICTABICHNUS,

CTPYKTYpUpOBaTh HWHGOPMAIUIO, TIPEACTABISITE €€ B Pa3IHYHBIX (PopMax, WLIIOCTPUPOBATH
rpaduvecKku;

OIICHUBATh HAJEKHOCTh MHPOPMAIIHH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

OO0uenne:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHSMH U LEISIMU OOILEHHS, SICHO,
TOYHO, TPAMOTHO BbIpa)kaTb CBOK) TOUKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS IO
XOJly pellieHus 3aJaul, KOMMEHTHUPOBATh MOJYyUCHHBINH Pe3yibTar;

B Xo0Zle OOCY)XIEHHs 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXTaeMOW TEMbI, MPOOJIEMBI, perraeMoi
3a/1a4M, BBICKA3bIBaTh MJIEU, HALIEJICHHBIC HAa ITOMCK PELIEHMs], COIOCTABISATh CBOU CYXACHUS C CYXIACHUSIMU
JPYTrUX YYacTHUKOB JAHMAajiora, OOHapyXHBaTh pa3jiMyde M CXOJACTBO IO3MLMH, B KOpPpeKTHOU (opme
bopMynUpOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;



MPEJICTaBIISTh PE3yIbTaThl PEIICHUs 331a4u, SKCIIEPUMEHTA, UCCIeI0BaHus, TPOEKTa, CAMOCTOSTEIIHLHO
BbIOHMpaTh OpMAT BBHICTYIJICHHUS C YUETOM 33/1a4 MPE3EHTALNN U 0COOEHHOCTEN ayTUTOPUH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJIAITh TUIAH, AITOPUTM pEIICHUs 3aJlayd, BBIOMpATh CIOCOO peHieHUs ¢ YYETOM HMMEIOITUXCS
pECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTHPOBATh BapHAHThI PEIICHHH C
y4€TOM HOBOU HH(OPMAITHH.

CaMOKOHTPO.JIb, SMOIIHOHAIbHBIH HHTE/JIEKT:

BIIQJICTh HABBIKAMH TI03HABATEIbHOM pe(IeKCMM KaK OCO3HAHHWS COBEpIIAeMbIX JIEUCTBUH U
MBICJIUTEIILHBIX TTPOIIECCOB, UX PE3YyIbTAaTOB, BIAJETh CIIOCOOAMHU CaAMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca u
pe3yJbTaTa peleHrus MaTeMaTH4YeCKOM 3a1a4u;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPHU PEIICHUH 337a4Md, BHOCUTh KOPPEKTUBHI B
JESITEIbBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB, JAaHHBIX, HAWJEHHBIX OIIMOOK, BHIABICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE pe3yJbTaTa IeId U YCIOBUSM, OOBICHATh MPUYUHBI JOCTHKCHHS WU
HEJOCTH)KCHHS PE3YJIbTATOB JISATEIBHOCTH, HAXOUTh OMIMOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHaA 1eITEJIbHOCTD:

MOHMMATh W MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYAIBHOW PaOOTHI MPHU pPEUICHUU
yueOHBIX 3a/ay, MPUHUMATh Ledb COBMECTHOW JAEATEIbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOMN
paboThI, pacpeeNiATh BUIBI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIECC U Pe3yIbTaT padOThl, 0000IIATh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TPYMIOBLIX (popmax paboThl (00CYykaeHHs, OOMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
WHBIE), BHIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOM ACHCTBUS C JAPYTUMHU UWICHAMH KOMAaHJbI,
OIICHUBATh KauyeCTBO CBOETO BKJIaJa B OOIIUH MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH
B3aUMOJICUCTBUSL.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0yJaromuiicss HAyquTCs:

e cBOOOJIHO ONEPHUPOBATH OCHOBHBIMH MOHATHIMU CTEPEOMETPHUHM MPH PELICHUH 3a]a4 U MPOBEJCHUN
MaTeMaTHYECKUX PaCCyKICHUN;

® [IPUMEHSTh AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX MPH PEILICHUH F'€OMETPHUECKUX 3a]au;

e knaccuuUUpOBaTh B3aUMHOE pACHOJOXKEHHE TPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO OINMEPUPOBATH MOHATUSAMH, CBI3aHHBIMHU C YIJIaMU B IMPOCTPAHCTBE: MEXAY MPSIMBIMHU B
MIPOCTPAHCTBE, MEXKTY MPSIMOH H IIIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e cBOOOJHO PacHO3HABATh OCHOBHBIE BHJIbI MHOTOTPaHHMUKOB (IIpHU3Ma, MUPAMUIA, MPSIMOYTOJIbHBINA
napajuienenunesn, Kyo);

e Kjaccu(uUIUpoOBaTh MHOIOTPAHHHUKH, BEIOMPAs OCHOBAHUSA IS K1acCU(UKAIIHY;

e cBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBI3aHHBIMHU C CEUEHHEM MHOTOI'PAaHHUKOB IIOCKOCTHIO;

¢ BBINOJHATH MapajieIbHOE, [IEHTPAIFHOE U OPTOTOHAIFHOE NMPOSKTHPOBAaHNE (PUTYp HA IIOCKOCTH,
BBITOJIHATH U300paxkeHus: GUTyp Ha IIIOCKOCTH;

® CTPOWTH CEUYCHHMsS MHOTOIPAaHHHMKOB PA3IMYHBIMHA METOJIaMH, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE
YEePTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y;

®  BBIUUCIIATH IUIOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, THPAMHJIA), TEOMETPUUECKUX Tell C
npUMEHEeHHEM QOpMYIT;

e CcBOOOJHO ONEPHPOBATh MOHATHAMM: CHMMETPHUS B TIPOCTPAHCTBE, LEHTP, OCb U IJIOCKOCTb
CUMMETpPHUH, IICHTP, OCh U IJIOCKOCTh CAMMETPHHU (DUTYPHI;



CBOOOJHO  ONEpPHPOBATH TMOHATHUSMH, COOTBETCTBYIOUIMMM BEKTOpaM W KOOpJIMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelaTh 3aa4d Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUM M HAXOKICHUE IeOMETPUYECKUX
BEJIMYUH, IIPUMEHSAS M3BECTHBIE METOJBI IIPU PELICHUHM MATEMaTU4ECKUX 3a]ay IOBBIIICHHOIO U
BBICOKOT'O YPOBHS CIIOKHOCTH;

IIPUMEHSATD IIPOCTEHUIINE IPOIPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPH
PEILIEHNU CTEPEOMETPUYECKHX 3a/1a4;

U3BJICKaTh, NPeoOpa3oBbIBATE M HMHTEPIPETUPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (pUrypax, npeacTaBICHHYIO Ha YepTeKaX U pUCYHKAX;

IIPUMEHSATD IOJYYCHHBIE 3HAHUS HA IIPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATh PEAIBHBIE CUTYAlLlUH,
IPUMEHATh U3YUYEHHBIE ITOHATHUS B IIPOLIECCE TOUCKA PELLICHUS MaTeMaTH4ecku chopMyIupoBaHHON
npoOIeMbl, MOAEIUPOBAaTh PealIbHbIe CUTYallUd Ha S3bIKE T'€OMETPHUM, UCCIIEO0BATh MOCTPOCHHbIE
MOJIENI C HWCIIOJIb30BAaHUEM T'E€OMETPUYECKUX IOHATHH W TEOpeM, ammapara aireOpsl, pemaTh
IIPaKTUYECKHE 3a7a4H, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUYECKUX BEIUYMH;

UMETh MPEJCTaBICHUsT OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUM KaK COCTAaBHOM dacTu
byHaaMeHTa pa3BUTHs TEXHOJIOTUH.

K konny 11 kiacca o0yyaronuiicss HAy4uTcs:

CBOOOJHO ONEPUPOBATh MOHATUSMU, CBSI3aHHBIMU C IIJIMHIPUYECKON, KOHMUECKOH U chepuueckoit
MOBEPXHOCTSAMU, OOBSICHITH CIIOCOOBI MOJTYUCHUS;

ONEepUPOBATh TMOHITUSIMH, CBS3aHHBIMU C TEJlaMU BpAILEHUS: IMIMHIPOM, KOHYCOM, chepoi u
1apom;

pacrio3HaBaTh TeJsa BpalleHus (LIMIUHIP, KOHYC, chepa U map) U 0ObACHATh CIOCOOBI MOTY4YEHU S
TEJ BpallCHHUS;

KJIaccU(UIIMPOBaTh B3aUMHOE PACHOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPDAaHHMKOB M TeJ BpalleHus, OOBEMBI U IJIOLIAU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALIEHUS, TEOMETPUUYECKHX TeJ ¢ IPUMEHEHHEM (OpMYII;
CBOOOJTHO ~ONEpUPOBaTh IOHATHUSAMM, CBS3aHHBIMM C KOMOMHALMSMHU TeNl BpallleHUs |
MHOTOTPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBbIM B cdepy M ONUCaHHBIK OKOJIO cdepbl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIYUCIIATH COOTHOILICHUS MEXy TUIOIIAAsIMU TOBEPXHOCTEN 1 00bEMaMU IOJJOOHBIX TEIT;
u300pakaTh U3y4aeMble (PUTYpPHI, BHIIOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX QUTYp: BUJl CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHus;

U3BJICKaTh, HWHTEPIPETUPOBATE M  MpeoOpa3oBbIBaTh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, MpeJCTaBICHHYIO Ha YepTexaxX U PUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALIMM HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;

pelaTte TeOMEeTpUYECKHEe 3aJaud Ha BBIUMCICHHE YIJIOB MEXAY HpPSIMBIMH M IUIOCKOCTSIMH,
BBIUMCJIEHUE PACCTOSSHUM OT TOYKM JI0 IUIOCKOCTH, B IIE€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia MPU PELICHHH;

CBOOOJTHO ONEpUPOBATHh MOHSATHIMMU, CBS3aHHBIMU C BMKCHHEM B MPOCTPAHCTBE, 3HATh CBOMCTBA
JIBIDKCHMI,

BBINOJIHATh M300paKEHUS MHOTOTPAHHMKOB M TeJl BpAIICHUS INpPU MapajuleIbHOM IEepeHoce,
LHEHTPAJIBHOM  CUMMETPHH, 3€pKaJbHOM CHMMETPUHU, MpPH TOBOPOTE BOKPYr  MPSMOM,
npeoOpa3oBaHusl IOI00MS;

CTPOUTh CEYEHHsS] MHOTOTPAHHHMKOB M TeJ BpALEHUS: CEYEHMs] IWIMHIpa (MapajyieibHO U
NEPIEHIUKYIIPHO OCH), CEUEHHUs KOHyca (MapajuiesibHbleé OCHOBAaHMIO M IPOXOJAIIME 4Yepes
BEpILMHY), CEYEHHUS 11apa;



® CIOJIB30BaTh METO/bI IIOCTPOEHUS CEYEHMI: METO] CIIEI0B, METOJ] BHYTPEHHETO IPOEKTHPOBAHMSI,
METO/]] IEPEHOCA CEKYIEH MIIOCKOCTH;

®  JI0Ka3bIBaThb T€OMETPUUECKHUE YTBEPKICHUS;

® [pPUMEHSTh TeoMeTpuyeckue (akThl IJi PEIICHUs CTEPEOMETPUUYECKUX 3afad, MPearnoJiararolinx
HECKOJIbKO IIaroB PEIICHHs, €CIIU YCIIOBHSI IPUMEHEHU 3a/IaHbl B SIBHOM M HESIBHOU (hopMme;

e pelaTh 33Ja4d HA JI0KA3aTEIbCTBO MAaTEMAaTUYECKUX OTHOIICHHM M HAaXOXICHUE T€OMETPUUYECKUX
BEJIMYUH;

® [IPUMEHATh IPOrPaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IPU PELIEHUU
CTEPEOMETPUYECKUX 3a/1aY;

® [IPUMEHSATH [IOJIyUEHHBIE 3HAHUS HA [IPAaKTUKE: CPAaBHUBATh, AaHAIIM3UPOBATh U OLICHUBATh PEaIbHbIC
CUTyalluu, NPUMEHATh W3YYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B IPOLIECCE IMOMCKA PELICHUS
MaTeMaTU4ecKu c(hOopMyIUpOBaHHOM MpPoOIEMBI, MOJEIUPOBATH PEAJbHBIE CUTYyallMM Ha S3bIKE
T€OMETPUH, UCCIEN0BATh MOCTPOCHHBIE MOJEIHU C HMCIOJb30BAHUEM I€OMETPUUECKHX MOHITHH MU
TEOpeM, amnapata ajireOppl, pelaTh IPAKTUUYECKUE 3a/ladd, CBSI3aHHBIE C HAaXOXICHHEM
F€OMETPUUECKUX BEJIINYUH;

e UMETh IMpeAcTaBieHUS OO0 OCHOBHBIX JTanax pPa3BUTUS TEOMETPUM KaK COCTAaBHOM 4YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE  pe3ynbTaThl  OCBOEGHHUS  IporpaMMbel  ydyeOHoro  mpenmera  «Martemarukay
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMKM 00y4aIOUIErocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O 4JIEHA
poccuiickoro oOmiecTBa, MpPEICTaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DYHKIHMOHHPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBICHUN, TPOIEAyp TpaxkIaHCKOro oOmiectBa (BBIOOPHI, ONPOCHI W TMp.), yMEHHEM
B3aMMOJICHCTBOBATH C COLIMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUSIMHU M Ha3HAUCHUEM.

IIaTpuoTnyeckoe BocIUTaAHUE:

c(OpPMUPOBAHHOCTBIO POCCHUICKOM TpaKAAaHCKOW HWIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHUMCKOM MaTeMaTHKW, II€HHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHHSIM POCCHUHCKHUX
MAaTE€MaTUKOB U POCCUUCKOM MaTEeMaTUYECKOM IIKOJIbI, K HCIOJIBb30BAHUIO ATHUX JOCTHKEHUU B JPYTrUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKHU.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Hapoaa; CPOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHHUsI, 3THUYECKOTO0 MOBEACHMS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHHEM JAOCTHKEHUM HayKu U
JESATENIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONUYUBOIO OYIyIIEro.

JcTeTnyecKoe BOCIIUTAHME:

ACTETUYECKMM OTHOILIEHHEM K MHpPY, BKJIIOYAs HSCTETHUKY MATeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aa4, PEUICHUH, pacCyXIeHUN; BOCIPUUMYUBOCTHIO K MAaTEMATUYECKUM aCTEKTaM pPa3InYHBIX
BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHME:

c()OPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMAaTHUYECKHWE 3HAHWS B HMHTEpPEcax 370POBOTO H
Oe3omacHOro oOpas3a >KHU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/J0pOBBIO (30pOBOE IMHTAHHE,
COQIAaHCHUPOBAHHBIA PEXUM 3aHATHH M OTIbIXa, perysipHas Quanueckass aKTHBHOCTH); (HU3UIECKOTO
COBEpIICHCTBOBAHUS, IIPU 3aHITUIX CIIOPTUBHO-03J0POBUTENBHON NEATEIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; WHTEPECOM K pa3IHuHBIM cdepam
npoecCuOHANBHOM AEITEeIbHOCTH, CBA3aHHBIM C MAaTEMaTUKON U €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIATh



OCO3HAHHBIN BBIOOp OyAyIIei nmpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI; TOTOBHOCTHIO
U CIIOCOOHOCTBIO K MaTeMaTHuecKoMy OOpa3oBaHHUIO M CaMOOOpPa30BaHHIO Ha MPOTSXKEHUU BCEU >KU3HU;
FOTOBHOCTBHIO K aKTUBHOMY YYacTHUIO B PEHICHUH MTPAKTUUYECKHUX 3a]]a4 MaTeMaTHUECKON HalpaBICHHOCTH.

IK0JIOTHYECKOE BOCITUTAHUE:

C(bOpMI/IpOBaHHOCTBIO SKOJIOTHYECKOHU KYJbTYPbI, IOHUMAaHUEM BJIMAHHUA COLUAIIbBHO-3KOHOMUYCCKHUX
MPOLECCOB Ha COCTOSIHHE MPHUPOJHON M COIMAIBHON cpeibl, OCO3HAaHHWEM TJ00aIbHOIO XapakTepa
9KOJIOTHYECKHUX MpOoO0JieM; OpHEeHTalueld Ha MpUMEHEHHEe MAaTeMAaTUYeCKUX 3HAHUU IS pelieHus 3a1ady B
00JIaCTH OKpYXAIolel CpeJibl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKHM HUX BO3MOXKHBIX IOCICACTBUN IS
OKPYKaroILEeH Cpebl.

LleHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBCHHON MPAKTUKK, MOHMMAHUEM MAaTeMAaTHYeCKOH HAayKd Kak c(epbl 4eIOBEUYECKOW AESITeIbHOCTH,
JTarnoB eé PasBUTHUA W 3HAYUMOCTH [JISI Pa3BUTUA HHUBUWIHW3ALMH, OBJIAJACHUCM SA3BIKOM MATCMATHKU H
MaTeMaTUYeCKON KyIbTYpOH KakK CpPEJACTBOM IO3HAHUS MHPA; TOTOBHOCTHIO OCYHIECTBIIATH MPOCKTHYIO U
HCCJIEIOBATEILCKYIO AESITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeaMmeTHble  pe3ylbTaThl OCBOGHMSI MporpaMmbl  ydebHoro mpeamera «MaTemaTtukay
XapaKTepU3YIOTCS OBJAJCHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU  OCliCMBUAMY, VHUBEPCAIbHbIMU
KOMMYHUKAMUSHBIMU OCLICMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCEUIMU.
1)  Vuueepcanvuvie nosmasamenvhnvle Oeticmeus, obecneuusarom — Gopmuposanue  H6A308bIX
KOZHUMUBHBIX NPOYECcCco8 00yuanwuxcsa (0ceoenue Memooo8 NO3HAHUS OKPYICAIOWe20 MUpa, npumMeHeHue
JI02UHECKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).
Ba3oBble 1oruveckue aeicTBUA:
® BBUIBJIATH U XapaKTE€PU30BaTh CYLIECTBEHHbIE MPHU3HAKM MaTeMaTHMYECKUX OOBEKTOB, MOHSATHM,
OTHOWICHWA MEXIy TMOHATUAMHU; (OPMYIHUPOBATH OIpPEICIICHUS] TIOHATHIA; YCTAaHABINBATh
CYIIIECTBEHHBIN TMPHU3HAK KIACCU(PHUKAINHA, OCHOBAHUS ISl OOOOIIEHWS W CpaBHEHHS, KPUTEPHU
POBOJIUMOI0 aHAJIN3a;
® BOCIpPUHUMATH, (OpPMYIHpPOBaTH H  TPeoOpa3oBHIBATH  CYXICHHs:  yTBEPIUTEIbHBIE W
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IINE; YCIOBHBIE;

® BBUIBJIATh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpeUMs B (pakTax, JaHHBIX,
HAOJMIONEHUAX M YTBEPXKACHUAX; NpeasaraTb KPUTEPUM JJsl BBISABICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JenaTb BBIBOJBl C MHCIOJB30BAaHMEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX H  HHIYKTHBHBIX
YMO3aKITIOYEeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIBHO JIOKAa3aTeIbCTBA MAaTEMAaTUYECKHX YTBEpXKIEHHH (MpsiMble M OT
NPOTHBHOTO), BEICTPANBATh apTyMEHTAIUIO, TIPUBOUTH IPHUMEPHI M KOHTPIIPHMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

e BBIOMpaTh croco0 pemieHus y4eOHOHM 3afaun (CpaBHHMBATh HECKOJIBKO BAapHUaHTOB pELICHHUS,
BBIOMpATh HanOOJIee MOIXOASIIHNHI ¢ YIETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA:

® UCIOJb30BATH BOMPOCH KaK MCCIEI0BATENbCKUI HHCTPYMEHT MO3HAHUS; POPMYINpPOBATH BOIIPOCHI,
¢uKkcupyomue MpoTUBOpEeYre, MpoOieMy, YCTaHABIMBATh HCKOMOE M JaHHOE, (OPMHPOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;

® [IPOBOJIUTH CAMOCTOSITENIFHO CIUIAHMPOBAHHBIA SKCIEPUMEHT, HCCIEJOBAaHUE MO YCTAHOBJICHUIO
0COOEHHOCTE MaTeMaTU4YecKOoro 00beKTa, SIBICHUS, MPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMu, SIBJICHUSIMH, ITPOLIECCaAMU;

® CaMOCTOATENbHO (opMynHpoBaTh OOOOLIEHUS W BBIBOABI IO pe3ylbTaTaM MpPOBEAEHHOTO

HaOJIOICHNUs, UCCIIEOBAaHUs, OIICHWBATh JIOCTOBEPHOCTH IOJIYUYEHHBIX PE3YJIbTAaTOB, BHIBOJAOB M
0000I1IEHHI;



MMPOTrHO3UPOBATE BO3MOKHOC PA3BUTUC IIPOLICCCA, a TAKIKC BbIABUTATb MNPCAINOJIOKCHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ undopmanmeii:

2)

BBISBJISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA HA BOMPOC U ISl PEIICHUS
3aj1auu;

BEIOMpaTh MH(DOPMALIHIO U3 UCTOYHUKOB PA3IIMYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATU3HPOBATh U
UHTEPIPETHPOBATH HHPOPMAITUIO PA3ITUYHBIX BHIIOB U (POPM IMPEIICTABICHHS,

CTPYKTYpUPOBaTh WH(POPMAIUIO, TPEACTABIATh €€ B Pa3lIW4YHBIX (opMax, HIUTFOCTPUPOBATH
rpaguvecKu;

OILICHUBATh HAAEKHOCTh HH(OPMAIIHH IO CAMOCTOSTEIIEHO C(HOPMYTHPOBAHHBIM KPUTECPHSIM.
Vuueepcanvuvie KOMMYyHUKamugHbvle Oelicmausi, 00ecneuusarom chopmupo8aHHOCmMb COYUATbHBIX

HABIKO8 00YUAOUWUXCAL.
Oomenue:

BOCIPUHUMATh U (OPMYJIUPOBATh CYXJIECHUS B COOTBETCTBUU C YCIOBUSMHU U LEJISAMU OOLICHMUS;
SCHO, TOYHO, I'PaMOTHO BbIpa)kaTb CBOIO TOUYKY 3PEHHS B YCTHBIX M NMHMCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUSI 110 XO/1y PELICHHs 33/1a4i, KOMMEHTHPOBATh MOJIYYEHHBIH PE3yNbTaT;

B XOJIe OOCYXXICHHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMBbI, IPOOIEMBbI, peraeMoi
3a]a4M, BBICKA3bIBaTh WJICH, HAICJICHHbIE HA MOUCK PEUICHHS; COMOCTaBJIATh CBOU CYXKICHHUS C
CYXJIEHUSIMH JAPYIHX YYaCTHHKOB JMANOra, OOHApYKHMBAaTh PAa3IMYM€ M CXOJCTBO IO3WIMI;, B
KOPPEKTHOH (popme hopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISATh  PEe3yJbTaThl  PEIIEHUs 3aJauyd, JKCIEPUMEHTAa, MCCIEJI0BaHUsA, IPOCKTa;
CaMOCTOSITENIFHO BBIOMpATh (pOpMAT BBICTYIUICHUS ¢ YUETOM 3a/ad MPE3eHTAUd U OCOOCHHOCTEH
ayJUTOpUH.

CoTpyanunuecTtBo:

MOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAWBUIYaIbHOM paOOTHI MPU PElIeHUN
yueOHBIX 3a/la4y; NPUHUMATh I1IeJb COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIUIo
COBMECTHOM paboThI, pactipeiesiaTh BUABI paOdOT, JOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yIbTaT
paboThl; 06001IaTh MHEHHUST HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B IPYIIOBHIX (popmax paboThl (00CykACHUS, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBI» U
WHBIE); BBINOJIHATH CBOIO YacTh paOOThl U KOOPAMHUPOBATH CBOW ACHCTBUSA C APYTHUMHU UYJIEHAMHU
KOMaHJbl; OIEHUBAaTh KAaueCTBO CBOEr0 BKJIaga B OOHIMI TOPOAYKT TO KPHUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynsamusnsle oeticmeus, obecneuusaiom Gopmuposanue CMbiCl08bIX YCMAHOBOK
U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBIATh IUIAH, aJTOPUTM DEIIECHUS 3a/Ja4y, BBIOMpATh CIOCOO peIIeHHs ¢ YYETOM HMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAapUaHThl PELIECHUI ¢
y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTpPOJIb:

BJIaJACTh HaBBIKaMH MO3HaBaTEeIbHON perJ'IeKCI/II/I KaK OCO3HaHUA COBEpIIACMBIX HeﬁCTBHfI u
MBICTUTENIBHBIX MPOIIECCOB, UX PE3YyIbTATOB; BIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOIS
mpolecca U pe3ysibTaTa pelieHusl MaTeMaTH4eCcKol 3a/1auu;

npeaABUACTb TPYAHOCTH, KOTOPLIC MOT'YT BOSHUKHYTH IIPU PCIICHHUU 3a/la4, BHOCUTb KOPPCKTUBELI B
JEeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWICHHBIX OMIMOOK, BBISIBICHHBIX
TPYAHOCTEMH;

OLICHMBATh COOTBETCTBHE pPE3yjbTaTa I€JId U YCIOBHSIM, OOBSCHATH MPUUMHBI JOCTHKEHUS WU
HEJOCTH)KEHUS PE3YJIbTATOB JEATEIbHOCTH, HaXOAUTh OMIMOKY, /1aBaTh OLIEHKY MPUOOpPETEHHOMY
OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI



10 KUIACC

UuTath U CTPOUTH TAOJHIIBI M TUATPAMMBI.

OnepupoBaTh NOHATUSAMHE: CpelHee apupMeTUYeCcKoe, Merana, HauboplIee, HAMMEHbIIEe 3HAYCHHUE,
pa3Max MacCHBa YHCIIOBBIX JIaHHBIX.

OnepupoBaTh MOHATUSMH: CIY4YalHBIN SKCIIEPUMEHT (OIBIT) U CllydallHOE COOBITHE, 3JIEMEHTapHOE
coObITHE (3JIEMEHTAPHBII UCX0/1) CIIy4aliHOT'O OIIBITA; HAXOJUTh BEPOSITHOCTHU B OIbITaX C PABHOBO3MO>KHBIMU
CIly4yallHBIMH COOBITHSIMH, HAXOJWUTh W CPaBHHUBATH BEPOSITHOCTU COOBITMH B M3YYEHHBIX CIIy4aiHBIX
IKCIIEPUMEHTAX.

Haxomuts u ¢dopMynupoBath COOBITHA: MEpecedeHHe W OObEeIMHEHUE NAHHBIX COOBITHIl, COOBITHE,
MPOTUBOINOJIOKHOE JAaHHOMY COOBITHIO; IOJb30BAThCS AUarpaMmamu Diiiepa U QOpMYIOH CIOXKEHHS
BEPOATHOCTEN IIPH PEIICHUHU 33]1a4.

OnepupoBaTh NOHSTUSMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMbIE COOBITHS; HAXOAUTh BEPOATHOCTH C
MOMOIIIBIO TIPAaBUJIa YMHOKEHHS, C TIOMOIIBIO JIEPEBa CITYYaitHOTO OTbITA.

[TpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELICHUH 3a/1a4.

OnepupoBaTh TOHSATHUSMU: HUCHBITAHHE, HE3aBUCHUMBIC HCIBITAHHS, CEPHUS WCIBITAHUH, yCHeX H
HeyJlaua; HaXOJAUTh BEPOSITHOCTU COOBITHI B CEpUH HE3aBUCUMBIX HUCIIBITAHUN JI0 TIEPBOTO yCIEeXa; HAXOIUTh
BEPOATHOCTH COOBITHI B ceprH UCTIbITaHui bepHyim.

OnepupoBaTh MOHATUSMHU: CilydailHasi BEJIMYMHA, pACIpEACNICHUE BEPOATHOCTEH, Juarpamma
pacnpeneseHusl.

11 KUIIACC

CpaBHUBaTh BEPOSTHOCTH 3HAUEHUH CIydyallHOW BEIMYMHBI TIO PACHPENEICHUIO WM C IOMOIIBIO
JUarpaMm.

OnepupoBaTh TMOHATHEM MATEMATUYECKOTO OXHUIAHHS, TPUBOJUTH MPUMEPHI, KaK TPHUMEHSETCS
MaTeMaTUYeCKOe OXHUJAAHHE CIy4alHOW BEIMYMHBI HAXOJIUTh MAaTEeMAaTUYECKOE OXKHJaHWE M0 JaHHOMY
pacnpeneeHuIo.

HmeTs npescTaBiieHne 0 3aKOHE OOJIBIINX YHCE.

HmeTs npeacTaBiieHne 0 HOpMaJabHOM paclpeesieHUH.



TEMATHYECKOE INTAHUPOBAHHUE I10 AJI'EBPE U HAYAJTY MATEMATHYECKOI'O AHAJIN3A

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Nen/m . HaummeHoBaHMe pa3/iejioB M TEM NPOTrPAMMBbI Kourpoabsnbie IIpakTuyeckue (wnbpossie)
Beero oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypenr
MHOK€eCTBO ICHCTBUTENBHBIX YUCe)l. MHOTOYJICHBI.
1 PaunonaneHble ypaBHEeHMs U HEpaBeHCTBA. CHCTEMBI 24 1
JTUHEHHBIX YpaBHEHHIA
5 Oyukuuu U rpadpuku. CreneHHas GyHKIHS ¢ HETbIM 12 1
MOKa3aTeaeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaunoHaiibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHble ypaBHEHUS 10 1
5 Jlorapudmuueckas ¢pynkuus. Jlorapudmmuueckue 18 1
ypaBHEHUs
6 Tpuronomerpuyeckue BoIpa)KeHUS U ypaBHEHUS 22 1
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHme, 06001IeHNE, cCUCTeMaTH3allus 3HAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
11 KJIACC
Ne HanmeHoBaHMe pa3eioB U TeM KosimuecrBo yacos DJIEKTPOHHBIE
n/n nporpaMmel Bcero Konrpoubusie IIpakruueckne  (uuppoBbie)
padoThI padoThI o0pa3oBaTe/IbHbIE




pecypchbl

HccnenoBanue (GyHKIHIA C TTOMOIIBIO

. 22 1

MIPOU3BOIHOM

[TepBooOpasHast 1 HHTETpa 12 1

I'paduku TPUrOHOMETPHUECKUX (HYHKIIUH. 14 1

Tpuronomerpruyeckue HepaBeHCTBA

HppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1

norapuMUIECKHe HEPABCHCTBA

KomriekcHsie yncna 10 1

HarypanbHble u 1enble ynucna 10 1

CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX

[IOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1

YpaBHEHUU

3aza4yu ¢ mapaMmeTpamu 16 1

HOBTOPGHI/IG, 0000111eHHe, CHCTEMATH3aIIUs 16 9

3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

TEMATUYECKOE IINTAHUPOBAHUE 11O TEOMETPUH
10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Konrponbivie  Hpakriieckite o0pa3oBaTe/bHbIe
padoThI padoThI

pecypcbl




1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTB MPSIMBIX | INIOCKOCTEH B g
IPOCTPAaHCTBE
4 HepHeHl[I/IIiy.]ISIpHOCTB MPSIMBIX U o5
TUIOCKOCTEH B MMPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpaHHUKH 7 1
7 BekTopsl B pocTpaHcTBE 12
3 HOBTOPGHHC, 00001IeHNE U CHCTeMaTH3alus 5 5
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
11 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne i/ I;;;?:)::f;::me pasieIon HTeM Beero Kourpoabnbie IIpakTuyeckue f)lgll)(zl:foo:ab::lbnue
padoThI padoThI pecypesr
1 AHanuTh4eckas reoMeTpHs 15 1
5 [ToBTOpEHME, 0606meHI:Ie n 15 1
cUCTEeMaTH3aIHs 3HAaHUH
OOBEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1




[Tnomaau MOBEPXHOCTU U OOBEMBI

5 9 1
KPYIJIBIX TEJ
6 JIBrkeHus 5) 1
7 [ToBTOpEHME, 0606H_ICHI:IG u 17 5
cucTeMaTHh3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
TEMATHUYECKOE IINIAHUPOBAHHUE 110 BEPOSITHOCTHU U CTATUCTUKE
10 KJIACC
KouanuectBo yacos JJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3jgeioB U TeM Korrrpomsusre  MpaxTiseckie (uudpossbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebi
1 [IpencraBieHne faHHBIX U ONUCATEIbHAS 4
CTaTUCTHKA
CrnyyaliHble ONBITHI U CIIy4aiHbIE COOBITHS,
2 OIIBITHI C PABHOBO3MO>KHBIMHU 3 1
3JIEMEHTApHBIMU UCXOJaMU
3 Oneparuu Hauzl COOBITHUSAMHU, CJIOKEHHE 3
BEPOSTHOCTEH
VYciioBHast BEpOSATHOCTh, IEPEBO
4 CIIy4aifHOT'O OTbITa, (hOpMyIIa MOJIHOMN 6
BEPOSITHOCTH U HE3aBHCUMOCTh COOBITHIA
OneMeHThl KOMOMHATOPUKU
Cepuu 1ocie10BaTeNbHBIX UCTIHITAHUN 3 1




7 CrnyualiHble BEJIMUMHBI U paclpeeIeHUs
8 O060011IeHne U cUcTeMaTU3alus 3HAaHUN 5 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2
11 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne n/m P Konrpoabnsie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl
1 Matematuueckoe OXKHIaHue CIy4aliHON 4
BEJTMYUHBI
) Jlucriepcust M CTaHAAPTHOE OTKIIOHEHUE 4 1
CIy4aiiHOM BEJTUYUHBI
3 3aKoH OONBIINX YHCET 3 1
4 HenpeprsiBHbBIE ClTydaiiHbIE BETUYHMHBI 5
(pactipenienenus)
5 HopwmanbHoe pacnipenenenus 2 1
5 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 19 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




COI'NTACOBAHO

MPOTOKOJI 3aCeIaHUsI METOTUIECKOTO
00BbeTMHEHUS yUUTETIeH MaTeMaTHKH,
uHpopmatuku, puzuku MAOY MO Jluackoit
paifon COILI Ne30 umenu H. A. Ilpumaka ot
«29 » aBrycra 2023 1. Ne 1

PykoBonurens MO
/Topnuenxo JIJL./

COI'-TACOBAHO

3amecturens aupekropa no YBP MAOY

MO JluHckol paiioH

COII Ne30 umenu H. A. IIpumaxka
/Jlernna U.H./

« 29 » aBrycra 2023r.




1 IHOYPOYHOE IINTAHUPOBAHHME
2 10 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 MHOKeCTBO, ONepaly HaJl MHOYKECTBaMU 1
M UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHEBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MIPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
6 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
penieHust MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
8 JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHbBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepanuu c 1
JIEMCTBUTEIILHBIMH YK CIaMHU
10 Mopynp AeiCTBUTEIBLHOTO YHUCIIA U €r0 1
CBOIiCTBa




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas u 1poOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHnas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAIINX CTETIEHH U KOPHU

40 [IpeobpazoBaHust YHCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATTEHBIX
yYpaBHEHUHU
Wppanmonansusie ypaBaeHusi. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATIBHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTtponpHast padora: "CBolicTBa u rpapux

51 KOpHsI N-oii ctenenu. VppanmoHanbHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

65 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH (MBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1

peueHust ypaBHEHU I




Ucnonb3oBanue rpaduka GyHKIuN 1is

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHUSI JIOTApUPMUISCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 KonrtponsHas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmuueckne ypaBHeHuUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyYHKIIMI YHCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

nocJieroBaTeabHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLIIUHU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIiasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMHA HENPEPHIBHBIX Ha
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTelIbHOU K rpauKy
byHKITUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs




3HaHuil: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerepBIBHOI\/'I

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOIHOM JJIst
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHoro (GopMyIIoi UITn
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HotoTona-JIeliOnuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BEMOB Ir€OMETPUUYECKHX Tell

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpaszHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuieckne GyHKINHU, HX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJT IJId




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
pelIeHurs 3a/1a4 B LIEJIbIX YHCIaxX

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema v COBOKYITHOCTh YPaBHEHMIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE MCTOJBbI pCHICHUA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PannonaneHbIE ypaBHEHHUS € TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amgauu c
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpEeHue, 0600IIEHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




COI'JTACOBAHO

MIPOTOKOJI 3aCEIaHUS METOINIECKOTO
00BbEIMHEHUS yUUTENeH MaTEMaTHKH,
uHpopmaruku, puzuku MAOY MO Jlunckoii
paiion COIII Ne30 umenu H. A. IIpumaka ot
« 29 » aBrycra 2023 1. Ne 1

PyxoBonurens MO

/T'opnuenxo JI.JL./

COI''TACOBAHO

3amectutens aupekropa no YBP MAOY

MO JluHckol paiioH

COL Ne30 umenu H. A. IIpumaxka
/Jlernna U.H./

« 29 » aBrycra 2023r.
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