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HOACHUTEJBHASA 3AIINCKA

VYyebOnblii mpeamet «MaTeMaTuka» COCTOUT U3 TPEX MOYJICH:
— «Anrebpa»
— « I'eomerpus»

«BeposATHOCTh U CTATUCTUKA»

Mooynv «Aneebpay

VYueOHblil Kypc «Anrebpa M Havaja MaTeMaTH4YECKOTO aHaIM3a» SIBIISETCS
OJTHUM U3 HauboJjiee 3HAYUMBIX B MPOrpaMME CpEAHEro OO0IIero oOpa30BaHUA,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHeYMBAaeT HHCTPYMEHTaJbHYIO 0a3y A
M3YYCHHUS BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (popmupyer
JIOTHYECKOe U abCTPaKTHOE MBINIJICHHE 00YJarOIUXCsl Ha YPOBHE, HEOOXOAMMOM IS
OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH M JIPYIHX
IUCLMIUIMH. B paMkax paHHOro ydeOHOro kypca oOydYaroIuecs OBJIJ€BAIOT
YHUBEPCATbHBIM SA3BIKOM COBPEMEHHOH Hayku, KoTopas (GOpMyJIHUpYyeT CBOH
JTOCTHKECHHS B MAaTEeMaTH4IeCKon (hopme.

VY4eOHblil Kypc anreOpbl M Hadajdl MaTeMaTHYEeCKOro aHajli3a 3aKJaJbIBacT
OCHOBY JJisl YCIELIHOTO OBJAJACHHUS 3aKOHaAMU (U3MKH, XUMUHU, OHOJIOTHH,
MOHMMAHUS OCHOBHBIX TEHACHLMN Pa3BUTUS 3KOHOMUKH U OOILIECTBEHHOW >KM3HH,
MO3BOJIAET OPHUEHTUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh WX ISl JajdbHEWIero oOpa3oBaHHs U B
MOBCEIHEBHOM KHU3HU. B TO ke BpeMs OBIajeHHE aOCTPAKTHBIMHU U JIOTHUYECKU
CTPOTUMHU KOHCTPYKLMSIMH aJIreOpbl 1 MAaTEMAaTUYECKOTO aHAJIN3a pa3BUBAET YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh NCTUHHOCTBD, JIOKA3bIBATh YTBEPKACHUS C
MOMOIIBI0 HWHIYKIIMM W pacCyXaaTh NEAYKTHBHO, HCIOJIb30BaTh 000OIICHUE WU
KOHKPETH3aIMio, a0CTparupoBaHWEe | AaHAJIOTHUIO, (QOPMHUPYET KpeaTHBHOE W
KPUTHUYECKOE MBIIIUICHHUE.

B xone usywyenus ydeGHOro kypca «AinreOpa M Hadajga MaTeMaTHYE€CKOrO
aHaM3a» OOydaroluecss TOMy4YaloT HOBBIA OMBIT PEHICHHUS MPHUKIAJHBIX 3a1ad,
CaMOCTOSITEJIBHOIO IIOCTPOCHUSI MAaTeMaTUYECKUX MOJEJIEH pEaJbHbIX CHUTYalUH,
MHTEPIIPETALNN MOJYYEHHBIX PEIICHUN, 3HAKOMSTCS ¢ MPUMEPAMU MaTeMaTUYECKUX
3aKOHOMEPHOCTE B MpUPOJE, HayKe U HCKYCCTBE, C  BbLIAIOIIUMUCS
MaTEeMaTHYECKUMU OTKPBITUSIMU U UX aBTOpaMH.

Y4uebHbIll Kypc o0sajaeT 3HAYUTEIbHBIM BOCIUTATEIbHBIM MOTEHIIMAJIOM,
KOTOPBIM  peanu3yeTcss Kak uepe3 Y4eOHbI Marepuan, CIIOCOOCTBYIOIIMIA
(GOpMUPOBAHUIO HAy4YHOTO MHUPOBO33pPEHUS, TaK M yepe3 creuupuky ydeOHOU
AESTeNIbHOCTH,  TpeOylome  MpOAOKUTENbHOM  KOHLUEHTPAlMM  BHUMAHMUSA,
CaMOCTOSITEJIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IMOJY4YE€HHBINA Pe3yNbTaT.



B ocHoBe Meronuku oOy4yeHus anreOpe M HayalaM MaTeMaTHYECKOrO aHaIHu3a
JICKUT ACSITEIbHOCTHBIN MPUHITUI 00YYCHHUS.

B cTpykType yuebHOrO Kypca «Anredpa U Hayajla MaTeMaTUYECKOTO aHATH3a
BBIJICTICHBI  CIEAYIONIME  COJACpXKaTelbHO-METOANYeCKne JinHuU: «Yumcna w
BBIUMCIICHUS», «DYHKIMH W Tpadukn», «YpaBHEHUS M HepaBeHCTBay», «Hauama
MaTeMaTHYeCKOro  aHanm3a», «MHoXkecTBa ©  JOruka». Bce  OCHOBHBIC
COJIEPKATEIbHO-METOANYECKHE JIMHUMA M3y4aloTCsd Ha MPOTSHKEHUH JBYX JIET
oOydJeHHUs1 Ha YpOBHE CpEIHEro oomero oopa3oBaHus, ECTCCTBEHHO IOIOJHSS JPYT
ApyTa U TMOCTENIEHHO HACHIIAsCh HOBBIMH TeMaMU W pa3zaeiiaMu. J{aHHBIA ydeOHBIH
Kypc SBISI€TCSI WHTErPaTUBHBIM, IOCKOJIBbKY OOBEAMHSET B cebe cojaepKaHue
HECKOJIbKUX MaTeMaTHYeCKHX AWCUUIUINH, TaKUX Kak anre0pa, TPUTOHOMETpPHS,
MaTeMaTHYECKU aHalIu3, TEOPHsl MHOXKECTB, MaTeMaTu4ecKas Jioruka u apyrue. [o
Mepe TOro Kak oOydyaromliuecs OBJIaJeBalOT BCE Oosiee HIMPOKUM MaTEMaTHUYECKUM
anmapaTtoM, y HHMX IOCJIEI0BaTeNIbHO (OPMHUPYETCS M COBEPLIECHCTBYETCS YMEHUE
CTPOUTh MAaTEMATHYECKYI0 MOJeNb pPEalbHON CHUTyallud, NPUMEHATh 3HAHMS,
MOJlyYeHHBIE TPU H3YyYECHUH YUeOHOTOo Kypca, UIsl PEIIeHUS CaMOCTOSTEHHO
chOpMyIMPOBAHHON MaTeMaTUYECKOW 3aJayd, a 3aTeM HWHTEPIPETHPOBATH CBOU
OTBET.

CopepxarenpHo-MeTOIMYEeCKass JMHUS «Yuciaa W BBIYMCICHUS» 3aBeplIacT
dbopMHpOBaHNE HABHIKOB HCIIOIB30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO
HayaTo Ha ypOBHE OCHOBHOTrO o01miero odopasoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpa3oBaHMs 0c000€ BHUMaHHE yaensercs (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX
BBIUHCIICHUM, BKIIOYAIOIIKX B ce€0s1 UCHOJIb30BAaHUE PANUYHBIX (POPM 3aMKCH YuCIa,
YMEHHE JeJIaTh NPUKUIKY, BBITIOTHATH MPUOIVMKEHHBIC BBIYHCICHUS, OIICHUBATH
YHCIIOBBIE BBIPAKEHUS, pabdOTaTh C MAaTeMAaTHYECKUMHU KOHCTAHTAMH. 3HAKOMBIC
oOydaromuMcsi ~ MHOXECTBAa  HATypajbHBIX,  LEJIBIX,  pPAlMOHAIBHBIX U
JIEHCTBUTENBHBIX YUCEN TOMOJIHSIIOTCS MHOKECTBOM KOMILUIEKCHBIX yKcell. B kaxxaoM
U3 ATUX MHOKECTB pacCMaTPUBAIOTCS CBOMCTBEHHBIE €My crelUpUUEeCcKUe 3a4auu U
oTiepaIiy: JeJieHNe Hallelo, ONeprupOBaHNE OCTaTKaMU Ha MHOYKECTBE IIEJIbIX YHUCEl,
0coObIE CBOWCTBA paIlMOHAJBHBIX W HMPPANMOHANBHBIX YHCEN, apumeTndecKkue
omepaly, a TaKXKe HW3BJICYCHHE KOPHS HATypadbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX ~ 4Hcesl. brarogapss mocienoBaTeIbHOMY PacUIMPEHUI0  Kpyra
UCIIOJIb3YEMBIX YHCET M 3HAKOMCTBY C BO3MOXXHOCTSIMM HMX NPUMEHEHUs Jis
pelIeHUsT pa3IUYHbIX 33134 (hopMHUpYyeTCs MPEACTaBICHHUE O €AMHCTBE MAaTeMAaTHUKU
Kak Hayku U €€ pOJM B TIOCTPOCHHWH MOJENEH peajpbHOro MHpa, IIHPOKO
UCIOJIB3YIOTCSl 0000IIEHIE U KOHKPETH3aIHSI.

Jluaust «YpaBHEHUS U HEPABEHCTBa» pPEATM3YyeTCs] Ha MPOTSKEHUU BCETO
oOyueHusi Ha YPOBHE CpeaHero oluiero o0pa3zoBaHusi, HOCKOJIBKY B KaXKJIOM pas3zelie
[IporpaMMbl TIpeyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3a7ad. B pesynbrare



oOyJaroluecs: OBJIAJAEBAIOT PA3IUYHBIMH METOJAMU DPEIICHUS PalMOHATbHbIX,
UpPPALMOHATIBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUECKHMX H TPUTOHOMETPUUECKHUX
YpaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXKe 3aJad, COJACpXKAIIMX IapameTphl.
[TosyueHHbIE yMEHUS IIMPOKO HCIIOJIB3YIOTCS MPU HUCCIENOBAHUM (PYHKIUNA C
IIOMOILBIO ITPOU3BOAHON, IPH PELICHNN NMPUKIAJHBIX 33/1a4 U 3a7a4 Ha HAXO0XKJICHHE
HauMOOJBIINX W HAUMEHBIIUX 3HaYeHW (GyHKIUHU. JlaHHas coaepsKaTenbHas JUHUSA
BKJIIOYAET B ce0s Takke (GOPMUPOBAHNE YMEHHUM BBITIOJIHATH Pacu&Thl MO (HopMynam,
npeoOpa3oBaHusl PALMOHAIBHBIX, HWPPAUUOHAIBHBIX M  TPUTOHOMETPUUECKHUX
BBIPQXKEHUI, a TaK)Ke BBIPAXKEHUM, COJIEpKalINX CTENEHU U Jlorapupmel. braaroxaps
M3YYEHHUIO anreOpandeckoro Marepuaja MpPOMCXOAMUT JalibHEWIIee pa3BUTHE
AITOPUTMHYECKOTO M a0CTPAKTHOTO MBILUICHHUS OO0y4aromuxcs, (OpMHUPYIOTCS
HaBBIKM JI€AYKTUBHBIX pAacCyKJI€HUW, pabOThl € CHUMBOJBHBIMU (hopMamu,
IIPEICTABJICHNS] 3aKOHOMEPHOCTEW U 3aBUCHMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraer 3()(QeKTUBHbIE MHCTPYMEHTHI JJISl PEILEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarysiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKU.

ConepxarenpHo-MeToauueckass JHHUS «DYHKOMU HW  Tpa@uUKA» TECHO
neperjieTaeTcss ¢ JPYTMMM JIMHUSAMHM Y4Y€OHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 337a€T MOCIEN0BATENBHOCTh M3YYEHHs] Marepuaia. M3ydeHHe CTENeHHOM,
MOKa3aTeJIbHOM, TOrapupMUYECKON U TPUTOHOMETPUUECKUX (DYHKIIHI, X CBOMCTB U
rpa@uKoB, HWCIONb30BaHWE (PYHKUUH JUIsl PEIIeHHs] 3aJad U3 JPYyrux y4eOHbIX
IIPEAMETOB U PEaJbHOM )KU3HU TECHO CBA3aHO KAaK C MaTEMAaTHYECKUM aHAJIM30M, TaK
U C pelIeHneM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Ooiibliioe BHUMaHUE YIENISeTcs
(GOpMUPOBAHUIO YMEHHUSI BbIpaxaTb (OPMYIaMH 3aBUCHUMOCTH MEXY Pa3IMYHbIMU
BEJIMYMHAMU, MCCIIEIOBATh MOJy4YeHHbIE (YHKLIHUU, CTPOUTh UX rpaduku. MaTepuai
ATOM COAEPKATENBHOM JIMHAM HAlEJEeH Ha pa3BUTUE YMEHUM M HAaBBIKOB,
MO3BOJIAIOIIMX BBhIpAXKaTh 3aBUCUMOCTH MEXAY BEITUYMHAMU B Pa3IU4HON (opMme:
aHATMTHYECKOM, TpaduuecKkor U cioBecHOU. Ero nzydeHnue cnocoOCTByeT pa3BUTHIO
ANTOPUTMHYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K OOOOUIEHUI0 U KOHKPETH3allUH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHass nuHMs «Hagama maTreMaTHyecKkoro aHaiau3a» IO03BOJISET
CYLECTBEHHO PAaCIIMPUTh KPYyr KaK MaTeMaTHYECKUX, TaK W MPUKIAIHBIX 3aj]ad,
JOCTYNHBIX OO0YYaroUIMMCs, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOMTH
rpa@uKy  CHOXHBIX (YHKIMI, ONpeAensiTh WX HauOOJbIIME M HaWMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOWAAN (GUIYp U OOBEMBI TEl, HAaXOAUTh CKOPOCTH U
YCKOpeHHUsl TmpoueccoB. JlaHHasg coaep)karenpHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHSI MATEMATHYECKUX MOJENENd peajbHbIX CHUTYalHil,
MT03BOJISIET HAXOJAUTh HAWJIy4lllee PEICHHE B MPUKIAIHBIX, B TOM YHCIIE COUUAIBHO-
DKOHOMHUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAMM MAaTE€MAaTHYECKOI'O aHajau3a



CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMANBHO-JIOTMYECKOTO U KPEaTHBHOIO
MBIIUICHUS, (OPMUPOBAHHIO YMEHUH pacrmo3HaBaTh MPOSBICHUS  3aKOHOB
MaTE€MaTUKHU B HAyKe, TEXHUKE U UCKyccTBe. O0yUaromuecs y3HaT O BIAAKOIINXCA
pe3yibTaTax, MOJYYEHHBIX B XOJE pa3BUTHSA MaTEeMaTUKM KaK HAayKH, U 00 uX
aBTOpax.

ConepxxarenpHO-MeTOAUYECKass TUHUSA «MHOXeCTBa M JIOTHKa» BKJIIOYAET B
ceOst DJIEMEHThl TEOPHUH MHOXKECTB M MaTeMAaTUYECKOM JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHbBIE MPEICTABIECHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHON MaTeMaTHUKU U
npearaloT HauOosiee YHHMBEpPCAIbHBIA S3bIK, OOBEAMHSAIOIIMN BCE pa3/eibl
MaTreMaTHUKu W €€ NPWIOKEHUN, OHM CBS3BIBAIOT pAa3HbIE MaTEMaTUYECKUE
JUCIUIUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. lloaromy BaxHO 1aTh
BO3MOKHOCTh ~ OOy4aroleMycs TOHUMaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MAaTEMAaTHKU M MCIOJB30BaTh €0 JJIA BBIPAXKCHHUS CBOMX MBICIEH.
JpyruM BaXHBIM IPHU3HAKOM MaTeMaTUKH KaK HayKH CIEIyeT IPU3HATH
CBOMCTBEHHYIO €11 CTpOrocTb 00OCHOBAaHUM U CIIEIOBAHUE OINPEACIIEHHBIM MPaBUIaM
MOCTPOEHUSI J0KAa3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MAaT€MAaTHYECKOW JIOTHUKU
CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOrO MBIIIIEHUS OOYYalOIIMXCs, MO3BOJSET UM
CTPOUTH CBOM PACCYKJIEHUS Ha OCHOBE JIOTMYECKHUX IMpaBui, (OPMUPYET HABBIKU
KPUTHYECKOTI'O MBIIUICHHUS.

B yuebHOM Kkypce «AnreOpa ¥ HayaJa MaTEMaTUYECKOTO AaHAIIA3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOIO0 MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
CHoCOOCTBOBAaTh  (POPMUPOBAHUIO HABBIKOB IOCTPOCHMS MOJEIECH peaslbHbIX
CUTyallul, HCCIEIOBAHMUA OTUX MOJENed C IOMOIIBI0 ammapara anreOpsl u
MaTe€MaTUYeCKOro AaHalli3a, WHTEPIpPETaluy IIOJYyYEHHBIX pe3yiapTaToB. Takue
3a/laHusl BIUIETEHBI B KaXKIbI M3 pa3/iesIOB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOIro Kypca IIMPOKO HCMOJIB3YEeTCs Il pelIeHus MPUKIaIHbIX 3anad. [lpu
pEelIeHWH  peabHbIX  MPaKTUYEeCKHX  3aJad  oOydarolluecss  Pa3BUBAIOT
HAOJIIOIaTEIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
MCIIOJIb30BaTh aHAJIOTHIO, 00001AaTh U KOHKPETU3UPOBATh MpodiaemMy. JlesTenbHOCTh
1o (OpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a7a4 OPraHu3yeTcs B Ipolecce
M3y4eHUs1 BCEX TeM Yy4eOHOro kypca «Anredpa M Hayala MaTEeMaTHUYECKOIO
aHaIN3a».

Mooynv «l eomempus»

['eomeTtpus gBisieTcsi OMHUM U3 0A30BBIX KYpCOB Ha YPOBHE CPEIHEr0o OOILEro
oOpa3oBaHMs, Tak Kak oOecrneyuBaeT BO3MOXXHOCTb H3Y4YEHMS] TUCLUIUINH
€CTECTBEHHO-HAYYHOI HANpaBJIEHHOCTH W MPEAMETOB TyMaHUTApPHOrO LIMKJIA.
[TockonbKy JOTHYECKOe MbIILIEHUE, (OPMUPYEMOE MPU MU3YyUYEHUU O00YyHarOIIUMUCS
MOHSATUMHBIX OCHOB T€OMETPUH, IIPU TOKA3aTEIbCTBE TEOPEM U IOCTPOEHUH LIENOYKH
JIOTUYECKUX YTBEPKACHUN IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4, YMEHUE BbIJIBUraTh



Y OIPOBEpPraTh TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCSA IPHU PELICHUH 3a]ad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llens ocBoeHMsT mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha yriiyOJIEHHOM
YPOBHE — PAa3BUTUE MHAMBHUAYAIbHBIX CIIOCOOHOCTEW OOYyYarOUIMXCs MPU U3YYEHHUU
reOMETpUH, KaK COCTaBJSIIOIIEd mpeaMeTHol obOnactu «Marematuka U
uH(pOpMaTHKa» depe3 odecreyeHrne BO3MOKHOCTU MPUOOPETEHUS U HUCIOIb30BAHHUS
0osee TITyOOKHUX TEOMETPUUECKUX 3HAHUNA U JCHCTBUM, CIEIHU(PUUHBIX T€OMETPUH, U
HEOOXOAUMBIX JI YCHEIIHOTO Mpo(ecCHOHAIbHOTO 00pa30oBaHUs, CBA3aHHOIO C
UCII0JIb30BAaHUEM MATEMATUKH.

[IpyoputeTHBIMM 337auyaMu  Kypca T€OMETPUM Ha YIriayOJIEHHOM YpOBHE,
PaCHIMPSIONIMMH U YCUIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacUIMpeHUe NPEICTaBICHUS O T€OMETPUU KaK 4YacTH MHUPOBOM KYJIbTYpbI U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHHE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIYpax KakK o
BAKHEUIIUX MATEeMAaTHYECKMX MOJEIAX, IO3BOJIIONIMX OINUCHIBaTh W H3ydaThb
pa3HbIE SIBJICHUS OKPY>KAIOIIET0 MHUPA, 3HAHWE MOHATUITHOTO arapara o pasaeny
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETPUH;

(opMupOBaHHE YMEHUS BIaJETh OCHOBHBIMU MOHSATUSIMU O MPOCTPAHCTBEHHBIX
¢durypax m MX OCHOBHBIMHM CBOWCTBAMH, 3HAHHE TeopeM, (OpMYyT M yMEHHUE HX
MPUMEHATh, YMEHHUS JOKa3bIBaTh TEOPEMbl W HAXOJIUTh HECTaHAAPTHBIE CHOCOOBI
pelieHus 3a1ay;

(opMupOBaHHE yMEHMsI pacro3HaBaTh Ha UepTEkKaxX, MOJAEIAX U B pealbHOM
MHpPE MHOTOTPAaHHUKH U T€JIa BPAIICHMs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

(opMupOBaHHE TMOHUMAHUS BO3MOXHOCTH AKCHOMAaTHYECKOTO0 MOCTPOEHUs
MaTeMaTUYeCKUX TeOopHuil, (OpMUpPOBaHME NOHMUMAHHUS POJU AKCHOMATUKH MpH
IIPOBEJICHUH PACCYX IECHUN;

(¢opMupoBaHHE YMEHHUS BIAJETh METOJAAMH JO0Ka3aTeIbCTB U aJTOPUTMOB
pEeLIeHHs, YMEHHS UX NPHUMEHSITh, IPOBOAUThH JOKA3aTEJIbHBIE PACCYXKIECHUS B XOJE
pElIeHUs] CTEPEOMETPUYECKUX 3aJlad W 3a/lad C MPaKTUYECKUM COJIEp KaHHEM,
(dhopMHUpoBaHUE TPE/ICTABIICHUS O HEOOXOIUMOCTH JI0Ka3aTeNbCTB MIPU 0OOCHOBAHUU
MaTEeMaTUYECKUX YTBEPKIACHUN U POJIM aKCMOMATUKU B MPOBEACHUM JEAYKTHUBHBIX
paccyXICHUN;

pa3BUTHE W  COBEPIICHCTBOBAHUE HWHTEJUIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEM 00yYaromuxcsi, MO3HABATEILHON aKTUBHOCTH, HCCJIEAOBATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIIIJICHUS, UHTEPECA K U3YYECHHUIO T€OMETPUH;

(dopmupoBanrue (YHKIIMOHATIBLHOW TPAMOTHOCTH, PEIEBAHTHOM T'€OMETPUU:
YMEHHSI pacro3HaBaTh MPOSIBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEANbHBIX >XU3HEHHBIX CUTYaUUsSIX W MPU U3YYEHUU APYIHX
yuyeOHBIX  NPEAMETOB, NPOSBICHUS  3aBUCUMOCTEHW U 3aKOHOMEPHOCTEW,



MOJIETTUPOBAHUSl PpEaJbHBIX CUTYyallMid, HCCIEIOBAHUS TOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNN OTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMU COZIEpkKATEIbHBIMU JINHUAMH y4eOHOT0 Kypca «I'eomerpusi» B 10—
11 knaccax siBnsitotest: «IIpsMble U MIIOCKOCTH B MPOCTPAHCTBEY, « MHOTOIpaHHUKIY,
«Tena Bpamenus», «BekTopbl M KOOpAWHATHI B MPOCTPAHCTBE», «JIBUXKeHUS B
MIPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TtpeboBaHuE «yMETh OIEPUPOBATH
MOHATUSMUY, PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00y4yeHust B 10—11
KJIaccaX, OTHOCHUTCSI KO BCEM COJIepKaTelIbHbIM JIMHUSM Yy4yeOHOTO Kypca, a
dbopMUpOBaHME  JIOTUYECKMX  YMEHHUH  pacrpejaensieTcss He  TOJIbKO IO
coJlep KaTeNIbHbIM JIMHUSAM, HO W 10 rojgam oOydeHus. Coaep:kaHue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEIAMETHBIM pe3ysbTaTaM ocBoeHus DenepanbHON padoueit
IpPOrpaMMbl, paclpeneNEéHHbIM 10 ToAaM OOyYeHHs, CTPYKTYPUPOBAHO TaKUM
o0Opa3oM, YyTOObl KO BCEM OCHOBHBIM, MPUHIMIIHAIBLHBIM BOIIpOcaM OOydaromuecs
oOpamjaJiuCch ~ HEOJHOKPATHO. OJTO  TMO3BOJIAET  OpPraHW30BaTh  OBJIAJICHUE
reOMETPUUYECKUMHU TIOHATUSMU M HABBIKAMHU TIOCJIEIOBATENIbHO W MOCTYIATEIbHO, C
COOJTIOICHHEM TPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHHWS BKIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUECKHX MPEICTABICHUIN 00yUYarouXcsl, paclIupsis U yriyosss eé,
oOpa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexoa K U3yYEHUIO TEOMETPUHN Ha YIriayOJIEHHOM YPOBHE MO3BOJISET:

co3matb  ycioBus s auddepeHumanuu  oO0ydeHUs, — MOCTPOCHUS
MHAMBHUAYAIbHBIX 00pa30BaTeIbHBIX IPOrpaMM, 00eCHeUnuTh YriayO0aEHHOE N3yYeHHE
reOMEeTPUH KaK COCTaBIIsIIoNIeH yueOHoro npeamera «MareMaTikay;

HOJATOTOBUTH 00YYAIOIIUXCS K MPOJOJKEHUIO 3YUEHHSI MAaTEMATHKHU C YYETOM
BbIOOpa Oynymied mnpodeccuun, obecreurBasi MPEEMCTBEHHOCTh MEXKIY OOIIUM M
npodeCCUOHATIBHBIM 00pa30BaHUEM.

Mooynw «Beposmnocmo u cmamucmuxay

VYyeOnblil Kypc «BeposATHOCTh U CTATUCTHKA» YIIIYOJIEHHOTO YPOBHS SIBIISIETCA
MPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriayOia€HHOro ypoBHS
Ha ypOBHE cpeaHero oOmiero obpazoBaHus. YUeOHBIM Kypc MpeaHa3HAYCH ISl
dbopMupoBaHus y OOydaroOIIMXCsl CTATUCTUYECKOW KyJIbTYpPbl M MOHUMAHUS POJIU
TEOPUU BEPOSATHOCTEH KaK MaTEMAaTHYECKOTO WHCTPYMEHTA M1 HW3yYCHUS
CIIy4alHBIX COOBITUM, BEJIMYMH M TpolieccoB. [Ipu m3ydeHun kypca oOoraiarorcs
npencTaBieHusT OOYyYaloIIUXCSl O METOAAaX MCCIEA0BaHUS HW3MEHYUBOTO MHUPA,
pa3BUBAaeTCAd TOHMMAHUE 3HAYUMOCTH M OOLIHOCTH MAaTEMaTHYECKHMX METOOB
IIO3HAHUS KaK HEOThEMJIIEMOM 4YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

ConepxaHnue y4yeOHOro Kypca HalpaBiI€HO Ha 3akpervieHue 3HaHUM,
MOJIyYEHHBIX MPU U3YYEHUH Kypca Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHus, 1 Ha



pPa3BUTHE NPEICTABICHUN O CIyYalHbIX BEJIMYMHAX U B3aUMOCBSA3SIX MEXI1Y HUMHU HA
BAXKHBIX MPUMEPAX, CIOXKEThl KOTOPBIX MOYEPIHYTHl M3 OKpyXkaromero mupa. B
pe3ynbTaTe y 00y4aronmxcs J0KHO chopMHpOBaThCs MpeACTaBlIeHHE O Hanbosee
YIOTPEOUTENbHBIX M OONIMX MAaTeMAaTHYECKUX MOJENSIX, MCHOJb3yeMbIX s
OMKCAHUS AHTPOMOMETPUUECKUX U JeMOrpaduuecKuX BEJMYWH, MOTPEIIHOCTEH B
pa3jnyYHbIe pOJa HU3MEPEHUsSX, JJIUTEIBHOCTH O€30TKAa3HON pPabOThI TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUN U MPOIIECCOB B 00IIeCTBE. YUEeOHBIN
Kypc sBisieTcsi 0a30if JUisi OCBOEHHUSI BEPOSITHOCTHO-CTATUCTUYECKUX METOIOB,
HEOOXOUMBIX CIEIHMATMCTAM HE TOJIBKO MHXKEHEPHBIX CHEIUATbHOCTEH, HO TaKKe
COLIMAJIbHBIX U TICUXOJIOTUYECKUX, IIOCKOJIBKY COBPEMEHHbBIE OOLIECTBEHHbIE HAYKH B
3HAYUTETHLHON MEpe MCHOJB3YIOT aNnapar aHajau3a OoNbIINX JaHHBIX. L{eHTpalibHyI0
4acTh y4eOHOro Kypca 3aHUMaeT OOCYXKJIECHHE 3aKOHa OOJIBIIUX YHCET —
(GyHIaMEHTaJIBHOTO 3aKOHA MPUPO/Ibl, UMEIOIIET0 MATEMAaTHUYECKYIO (POpMaIIN3alIHIO.

B coorBercTBMM € yKa3aHHBIMM LEISIMH B CTPYKType ydeOHOro Kypca
«BepodATHOCTh M CTATHCTHKA» Ha YIIyOJIEHHOM YPOBHE BBIJCIECHBI OCHOBHBIC
conepxatenbHble JTUHUM: «CilydaiiHble COOBITHS M BeposTHOCTH» U «CilydailHbie
BEJIMYMHBI U 3aKOH OOJIBIIUX YHCEID».

[ToMUMO OCHOBHBIX JUHUN B Yy4€OHBIM KypC BKIIIOUEHBI DJIEMEHTHI TEOpPUU
rpadoB ¥ TEOPUU MHOXKECTB, HEOOXOJUMbIE JJIs TOJIHOLIEHHOT'O OCBOEHUS MaTepuaa
JAHHOTO Y4EOHOT0 Kypca U CMEXHBIX MaTEMaTUYECKUX y4E€OHBIX KypPCOB.

Conepxxanue nmuHun «CiydailHble COOBITHS U BEPOSTHOCTH CIIY>KHUT OCHOBOM
s (OPMUPOBAaHUSL TMPEACTABICHUN O paclpeieseHUH BEPOSTHOCTEH MEXIY
3HAYCHMSIMH CIIyYalHbIX BEJIIMYMH. BaXHYIO0 4acTh B 3TOW COAEPHKATEIbHON JIMHUU
3aHMMaeT W3Y4YEHHE TEOMETPUYECKOr0 U OWHOMMAIBHOTO paclpeleieHui u
3HAKOMCTBO C WX HENPEPHIBHBIMH AHAJIIOTAMH — MOKAa3aTEIbHBIM M HOPMaJbHBIM
pacrpeneneHusMH.

TeMbl, CBSI3aHHBIE C HENPEPBHIBHBIMU  CIyYallHbIMM  BEJIMYUHAMU U
pacnpeneNeHusMHA, AaKIEHTUPYIOT BHHUMaHHE OOYyYaroluxcsi Ha OINWCAHUU W
M3YYEHUU CIy4YalHBIX SBJICHHM C MOMOIIbIO HENpepbiBHBIX (yHKIMI. OCHOBHOE
BHUMAaHHUE YAENSAETCA MOKA3aTEIbHOMY U HOPMAJIBHOMY PaCIpPEACICHUSM.

B yueGHOM Kypce mpeaycMaTpuBaeTcsi O3HAKOMHUTEIbHOE M3YyYEHUE CBS3U
MEXIy CIy4alHbIMA BEJIMYMHAMH M OIHCAHME J3TOM CBSI3W C TMOMOUIBIO
Kod(phuUleHTa KOPpEIAMHM ¢ €ro BBIOOPOYHOrO aHaJiora. OTH  DJIEMEHTHI
COJIEp’KaHMS Pa3BHUBAIOT TeMY «JlHmarpaMmbl paccenBaHUs», U3YYEHHYIO Ha YPOBHE
OCHOBHOI'O 00111eT0 00pa3oBaHusi, 1 BO MHOIOM OIMPAIOTCS HA CBEICHUS U3 KypCOB
anreOpbl U TEOMETPHUH.

Emé ogun aneMeHT conepkaHusl, KOTOPbIM MPEIaracTcs Ha 03HAKOMUTEIBHOM
YPOBHE — MOCJIEA0BATEIBHOCT CyYalHbIX HE3aBUCUMBIX COOBITHI, HACTYTIAOIINX B
eauHuny BpeMeHH. O3HAaKOMJIEHHE C PACHPEACIICHUEM BEPOSTHOCTEW KOJHWYECTBA



TaKUX COOBITUH HOCUT pa3BUBAIOIIMM XapaKTep M SBISAETCS AaKTyaJbHBIM IJIs
Oyayux abUTYypHUEHTOB, MOCTYHAIONINX HA y4eOHbBIE CIEIUAIbHOCTH, CBSI3aHHBIC C
0OILIECTBEHHBIMU HAyKaMU, IICUXOJIOTUEN U YIIPABICHUEM.

Ha m3ydenne yuebHOTO Kypca «Anrebpa v Hadajga MaTEMaTHUECKOTO aHATN3a»
orBoauTcs 272 vaca: B 10 kinacce — 136 gacoB (4 gaca B Heneno), B 11 kimacce — 136
yacoB (4 Jaca B HEJEINIO).

Ha n3yuenue yuebHoro Kypca «I'eoMmeTpus» Ha yriryoJ€HHOM ypOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Heaenio), B 11 kmacce — 102
yaca (3 yaca B HeJIeJIO).

Ha n3yuenue yuyeOHOro Kypca «BeposiTHOCTh U CTaTUCTHUKA» HA YIIIyOJICHHOM
ypoBHe oTBoauTCs 68 "acos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 knacce —
34 gaca (1 gac B Hezemio).



COILEPKXAHUE OBYUYEHUASA
Mooynb «Anzebpa u Hauana mamemamuiecko20 aHaiu3ay
10 KJTACC

Yuciia 1 BbIYMCTICHUS

Panmonaneupie umucna. OOBIKHOBEHHBIE U JIECATUYHBIE JAPOOU, MPOIICHTHI,
OeckoHeuHble nepuoanyeckue Apodu. Ilpumenenue npoOGeil W MPOLEHTOB s
peLIeHUs NPUKIAIHBIX 3a4a49 U3 Pa3JINYHbIX OTPACIIE 3HAHUN U PEAIbHON KU3HU.

JleiicTBuTENbHBIE 4uCia. PalMOHanpHBlE W UPpPALMOHAIBHBIE  YHUCIA.
Apudmernueckue — onepanud € JEHCTBUTENBHBIMM  uyuciaMd.  Mojayib
JNEHUCTBUTEIBHOTO 4YKcia U ero cBoicTBa. [IpuOmMkE€HHbIE BBIUKCIEHUS, MPABUIIA
OKpPYIJICHMS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1nenbIM  nokasareneM. buHom  Herorona. Hcenonbs3oBaHue
noaxosue Gopmbl 3aIUCH IEHCTBUTENBHBIX YHMCEN JJSl PEHICHUs MPaKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp ¢ palMOHANIBHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTEIEHb C
JEHUCTBUTEIBHBIM I1I0KA3aTEIIEM.

Jlorapupm uymcna. CsoiicTBa norapudma. JlecaTMuHble W HaTypaJlbHbIE
Jorapu@Msl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC,
apPKKOCHUHYC M ApKTaHT'€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHMS. PaBHOCWIIbHBIE ypaBHEHHS W YypaBHEHUs-cieAcTBHs. HepaBeHCTBO,
pelIeHne HEPAaBEHCTBA.

OCHOBHbBIE METOJIbI PELIECHUS LENbIX M APOOHO-PAallMOHAIBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOIrO4YIEHBI OT OJIHOM TMEepeMEHHOW. JleJeHne MHOrodjJeHa Ha
MHOTOwIeH ¢ octaTkoM. Teopema be3y. MHorowiens! ¢ 1neinbiMu Ko3hGUiieHTamu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKALINX CTEIEHU U KOPHHU.

HppaurionaneHble ypaBHEHUS. OCHOBHBIE METO/BI PELICHUS MPPALMOHAIBHBIX
YpPaBHEHUM.

IloxasatenbHble ypaBHeHUs. OCHOBHBIE METOABI PEIICHMS IIOKA3aTEJIbHBIX

YPaBHECHUU.
[IpeoOpa3oBanue BbIpaXeHH, COAEPIKALIUX JTOTapU(PMBI.
Jlorapupmuueckue yYpaBHEHHUSI. OcHoBHbIE METO/IBI peleHus

norapu(MUYECKUX YpaBHEHUH.



OcHoOBHBIE TPUTOHOMETPUYECKUE (hOpMYIIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHNN. PerieHne TpuroHOMEeTpruIeCKuX ypaBHEHUN.

Pemienne cucreM JIMHEMHBIX YypaBHEHHMHA. MaTpuua CUCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenennTesib MaTpULIbl 2X2, €ro TEOMETPUUECKHUI CMBICII U CBOWCTBA,
BBIYMCJIEHUE €r0 3HAYECHUs, MPUMEHEHUE ONPEACIIUTENS Il PEUIEHUS CHUCTEMBI
JIMHEMHBIX ypaBHEHUW. PemieHne NPUKIAAHBIX 3aJa4d € [OMOIIBI0 CUCTEMBI
JMHEWHBIX ypaBHeHUU. McciienoBanue NoCTpOEHHOW MOJEIM C MOMOIIBIO MaTpPHULl U
OIPEICITUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH pealbHOM CUTyallud C ITOMOIIBIO
YpPaBHEHUII M HEpaBeHCTB. lIprMeHEHHE ypaBHEHHWH W HEPaBEHCTB K PELICHHUIO
MaTeMaTUYECKHX 3aJ1ay M 337a4 U3 pa3IMYHbIX 00JIacTell HAYKU U PEAIbHOM KU3HU.

DOyHKUMU U TpaGUuKH

OyHKIuUsA, crnocodbl 3amanus (QyHKIuH. B3aumMHO oOpaTHbIE (YHKIIUU.
Komnosumuss  dynkuuit. [padux  dyskmum. DnemeHTapHble NpeoOpa3oBaHUs
rpa@uKoB (QyHKIHA.

OO6mnacth omnpeneneHuss U MHOXKECTBO 3HaueHU (yHkuuu. Hynmu ¢yHKUuuu.
[TpomMexyTku 3HaKONMOCTOSTHCTBA. UETHBIE M HeuéTHble QyHKUMH. [lepuogumyeckue
¢yakun. IlpomexxyTku MOHOTOHHOCTH (QYHKUUMU. MakCUMyMbl U MUHUMYMBbI
¢bynkuun. Haubosnpiiee 1 HauMeHblee 3HaueHus: QyHKIIMM Ha POMEXYTKE.

Jlunelinasi, KBajgpaTu4yHas M JpOOHO-TMHEWHAs (QYHKIUU. DJIEMEHTapHOE
MCCJIEIOBAHKE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas (yHKIMs ¢ HaTypaJbHbIM U LEJNbIM MOKa3aTeneM. EE cpoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i cTeneHu Kak PyHKIIMU 0OpaTHOM CTETICHH C
HaTypaJbHbIM OKa3aTEJIEM.

[lokazaTenbHass W Jorapupmuueckas (yHKUHUH, UX CBOMCTBA M TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKLIMMA 715 pelIEHUs] YpaBHEHUH.

TpuroHomerpuyeckass OKPYXHOCTb, ONPEAEICHUE TPUTOHOMETPUUYECKHUX
(GyHKIUI YHMCIOBOTO apryMEeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U siBiieHusax. [ papuku
pEabHBIX 3aBUCUMOCTEM.

Hayaja MmaTeMaTH4ecKoOro aHajamnsa

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUs  IIOCJIeNOBaTeIbHOCTEH. MeTon
MaTeMaTHYeCKOM MHAYKIMU. MOHOTOHHBIE U OIPAaHUYEHHBIE MTOCIIEI0BATEIBLHOCTH.
Hcropusi BO3HMKHOBEHHMS MAaTEMaTHYECKOIO aHaliM3a Kak aHalu3a OEeCKOHEYHO
MaJbIX.

ApudmeTrnueckas M reomMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccuy. JIMHEMHBIM U DKCHOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CIOKHBIX



NpoUeHTOB. lcnonp3oBaHue mporpeccuu Ui PEHIEHUs PEallbHBIX — 33/a4
MPUKJIAHOTO XapaKTepa.

HemnpeppiBHBIE (QYHKIIMM W WX CBOWCTBAa. TOuYkw pa3pbiBa. ACHUMIITOTHI
rpadukoB (Qynknuid. CBoiicTBa (QYHKIMA HENpEphIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB JUIsl PELICHUS HEpPaBEHCTB. IIpuMeHeHHE CBONCTB HENPEPBIBHBIX
GbyHKIU 75 penieHus 3a1a4.

[lepBas u BTOpas mpousBoaHble GyHKIMUA. OnpeneneHne, TEOMETPUISCKUN U
(u3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHON K TpaduKy QyHKIUU.

[IpousBoaHbie neMeHTapHbIX (GyHKIMHA. [Tpou3BoaHAS CyMMBI, IPOU3BEICHNUS,
YaCTHOTO ¥ KOMIO3UIUU (HYHKIIUHA.

MHoxecTBa M JIOTUKA

MHOKECTBO, OIEpallMi HaJl MHOXECTBaMH M WX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. [IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO aIapara JJjisl OIUCaHUS
pealbHBIX TMPOIIECCOB M SIBIICHWW, MPU PEIICHUH 3a7ad U3 JPYTrux Yy4eOHBIX
MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEeMaTUYECKOTO OOBEKTa, CIIC/ICTBUE,
JIOKA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KUIACC

Yuciaa v BIYUCICHUA

Harypanbnbpie u nensie yucna. lIpuMeHeHne NPU3HAKOB JEIMMOCTH LEIBIX
yucen, HauOonbmui obmmuit genutens (manee — HOJl) u Haumenbliee oOiee
kpatHoe (manee — HOK), ocratkoB nmo mony:nio, anroputma EBkinaa uist peiieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kowmrmnekcupie uncna. Anredpandeckas ¥ TpUrOHOMeTpu4eckasi (hOpMbl 3aMncu
KOMIUIEKCHOTO YHcia. ApudMETHUYECKUE OINEpalvi ¢ KOMIUICKCHBIMH YHCJIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAWMHATHOM TUIOCKOCTH. dDopmyra
Myagpa. Kopau N-oii cTeneHu u3 KOMIUIEKCHOTO uncia. [[puMeHeHne KOMIUIEKCHBIX
qUCeN JIs pelieHns GU3NIECKUX U TeOMETPUUECKUX 3a1ad.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUW U HEPABEHCTB. PABHOCHUIIBHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUA. PaBHOCUIIbHBIC HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX  YPABHECHUU Cc IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPABEHCTB.

OcCHOBHBIE METOJIBI PEIICHUS TTOKA3ATEIbHBIX U JOTapU(MUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CHCTEM W COBOKYNHOCTEH palMOHAJIBHBIX,
HPPAIMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(MUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMMU.



[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX
3a/la4y ¥ 3a7a4 U3 pa3audHbIX 00JIacTell HayKH M PEeaIbHOW JKWU3HH, MHTEpIpeTalus
ITOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TpaduKku

I'paduk kommosunum ¢GyHkIUA. ['eomerpuyueckue o0pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

I'paduueckue Meronbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduyeckue
METObI PEILICHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (YyHKUMH A8 MCCIEAOBaHUA IPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT IPU PEUICHUH 33Jad U3 JPYTrux Yy4eOHBIX
MIPEAMETOB U PEATIbHOMN KU3HMU.

Hayana mareMaTH4ecKOro aHaIu3a

[IpumeHeHne TPOU3BOAHOM K MCCIEAOBaHUIO (YHKIMH Ha MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxaeHrne HauOOJbIIEro U HAMMEHBIIET0 3HAYCHU HENpPEephIBHOM
(yHKLIHMH Ha OTPE3KE.

[IpuMeHeHrne NPOM3BOJHON JUIsi HAXOXKIAEHUS HAWIYYIIEro pEIIeHHs B
NPUKIAAHBIX 3a7adax, s OINPENEJICHUs] CKOPOCTM M YCKOPEHHMs Ipoliecca,
3aJ1aHHOTO (HOPMYJIIOH M TpaPuKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmiepBOoOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHNs TepBOOOPA3HbIX.

HNurerpan. I'eomerpuuecknii CMbICIT MUHTErpaia. BeiuncieHue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonua.

[Ipumenenne wuHTerpajga A HAXOXKICHHs IUIOMIAJied IUIOCKUX (uryp u
00BEMOB r€OMETPUUECKUX TEJL.

[Ipumepsl  pemennit  auddepeHranbHbIX  ypaBHeHHd. Maremaruyeckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 TG (HepeHIINATbHBIX YPaBHEHHIA.

Mooynv «'eomempusiy
10 KJTACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpur. Touka, mpsiMas, IOCKOCTh, TPOCTPAHCTBO.
[TonsiTHe 006 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUHU
U CJIEJICTBUS U3 HUX.

B3auMHOEe pacnosio)keHHEe NpsSMbIX B MPOCTPAHCTBE: IEPECEKAIOIIHUECS,
napajuieiabHble U CKpeluBaromuecs npsaMble. [Ipu3Haku CKpemuBarOIMUXCs NPSIMBbIX.
[TapamienbHOCTh ONPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapalIEIbHbIE NPSIMbIE B
OPOCTPAHCTBE, MapaIEAbHOCTh TPEX TMPSAMbBIX, NApAJJICNBHOCTh MPSIMONM U



wiockocTH. [lapannensHoe U LEHTpalbHOE MPOEKTUPOBAHUE, U300paKeHHuEe QUTYp.
OcHOBHBIE CBOWCTBAa NapaUIETBLHOTO MpoeKkTHpoBaHus. W3o0paxkenue ¢uryp B
[IapaJuIeIbHOM NPOEKUWH. YTJbl C COHANPAaBICHHBIMA CTOPOHAMH, YIOJl MEKIY
OpsIMBIMM B IIpocTpaHcTBe.  [lapajulenbHOCTh  IUIOCKOCTEH:  IapajllelbHbIC
IUIOCKOCTH, CBOMCTBA INapajuIeIbHbIX IIIOCKOCTeN. [IpocTeiime npocTpaHCTBEHHbBIE
Gurypsl Ha MIIOCKOCTHU: TETPAdAP, MapajlieIeHIIe ], TOCTPOSHUE CEUCHUI.

[leprieHIUKYISIPHOCTh OPSIMOM M IUIOCKOCTH: NEPNEHIAUKYJSPHBIE IPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MTapaJUICIbHbIE U NIEPIEHANKYIIIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPSMOM MEPIIEHAUKYIISIPHON
I0cKOoCTH. OpTOroHajIbHOE NPOEKTHpOBaHHE. [leprnEeHIUKYIsIp M HAKIOHHBIE:
pacCTOSIHME OT TOYKMA 10 IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM 10 IUIOCKOCTH,
npoekuusi (Urypbl Ha IUIOCKOCTh. llepneHAMKyJIIpHOCTh IUIOCKOCTEH: NpHU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IIOCKOCTEU. Teopema o TpEX NeprueHIUKYIIApax.

VYTIuibl B IPOCTPAHCTBE: YO MEXKAY IPAMOU U INIOCKOCTBIO, IBYIPaHHBIN yroll,
JIMHEWHBIA YroJI IBYTPAHHOIO yria. TpEéXrpaHHbI U MHOTOIpaHHble yribl. CBOKWCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB JUISI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHukoB, pa3BEépTka MHOrorpaHHuka. lIpusma: n-yroapHas
MpU3Ma, MpsiMasi U HaKJIOHHAs MPU3MbI, OOKOBasi M MOJHAS MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, TpsAMOYroJabHBIA MAapaJUIEICINUNE] U €ro CBOMCTBA. Kparuaitume
IyTH Ha TMOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpoctpaHcTBeHHas
teopeMa [ludaropa. Ilupamuna: n-yronbHas nupamupjaa, npaBuibHas M ycedEHHas
nupamupl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUIBHOM IMMHPAMUIBI.
[IpaBuibHBIE MHOTOTDAHHUKH: MpPAaBUIbHASA IpU3Ma W NpPABUIIbHAs TNHPAMHUAA,
MpaBUJIbHAs TPEyroJibHas MUpaMuia M NPaBUIbHBINA TeTpadap, KyO. IlpencraBienue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCABP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEdpa, AuaroHanu, yrisl. [Inomanpb
OOKOBOW TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTH TMPSMOW MPU3MBI, IUIOIIA]Ib
OCHOBaHM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpAMOM Mpu3Mbl. [lnomaas 60koBoit
IIOBEPXHOCTU M ITOBEPXHOCTH IPABUIBHOM MNHpPaMHUABL, TEOpEMa O IUIOMIAAH
YCEUEHHOM MTUPAMUBI.

CummeTpuss B OPOCTPAHCTBE.  ODJIEMEHTBI  CUMMETPUM  MPaBUIIbHBIX
MHOTOTPaHHUKOB. CHMMETpUST B IPAaBWIBHOM MHOTOTPAHHHUKE: CHUMMETPHUS
NapaJIeJIeIMIEa, CUMMETPHS IPABUJIBHBIX IMPHU3M, CHMMETPHUs IIPaBUIBHOU
ITAPAMUIBI.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJIEBOTO
BEKTOpAa, BEKTOpPHl KOJUIMHEApHbIE, COHAIIPABICHHBIE W  IPOTUBOIIOJIOKHO



HaIIpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[€MCTBUS ¢ BEKTOPAMU: CIOKEHHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO.
CaoiicTBa ciioxkeHusi BeKTopoB. CBoMCTBa YMHOKEHHUS BEKTOpa Ha yucio. [lonarue
KOMIUIaHapHble BeKTOphl. [Ipu3Hak KoMIaHapHOCTH TpEX BeKTOpoB. IIpaBuio
napayenenunena. Teopema O pas3lIoKEHUH BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTOpaMm. lIpsMoyronpHas cuctemMa KOOpAMHAT B IIPOCTpaHCTBE. KoopauHaTel
BekTOpa. CBf3b MEXIy KOOpJIMHATaMHU BEKTOpA M KOOpPAMHATAMH TOYEK. YTOI
Mexay BekTopaMu. CKaJlsipHOE IPOU3BEACHUE BEKTOPOB.
11 KJTACC

Tesa Bpamenus

[loHsiTHSA:  HMWIMHIpPUYECKAss TOBEPXHOCTb, KOHHMYECKAass  IOBEPXHOCTb,
chepuyeckas MoBepXHOCTh, 00pa3yrolie moBepxHocrel. Tena BpaleHus: HUIUHAD,
KOHYC, yCEUYEHHBIM KOHyC, cdepa, map. BzaumHoe pacnonoxenue cdepbl u
IJIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe. M3o0paxkeHue Ten BpalieHWs Ha
miockocTh. Pa3BépTka nnnuuapa u konyca. CumMmmerpus chepsl 1 mapa.

O0béM. OcHoBHBIE cBocTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuieienunena u ciueAcTBuss u3 He€. O0bEM mnpsmMoil u
HAKJIOHHOW TIPU3MBI, MUJIWHApPA, MUpaMHUIbl U KoHyca. OO0BEM mapa W IIapoOBOTO
CETMCHTA.

KomOuHanuu Tten BpamieHuss W MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
UJIUHAP, ONMCaHHas okoJo nuiauHapa. [lepeceuenue cdepsl U mapa ¢ mIOCKOCTHIO.
Kacanue mapa u cdepsl miockocTrio. [loHsITHE MHOTOrpaHHHKA, OMTUCAHHOTO OKOJIO
cdepsl, cepbl, BOUCAHHOW B MHOTOTPAHHUK HITH TEJIO BPAICHUS.

[Inomaas MOBEPXHOCTH WWIUHIpA, KOHYca, IUlomaab chepbl M €€ vacTeu.
I[Tonobne B mpocTtpancTBe. OTHOImIEHHE OO0BEMOB, TIUIOMIAJACH TTOBEPXHOCTEH
nonoOHeIx (uryp. IIpeoOpazoBanme momobusi, romorerus. PermeHue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKIX METOIOB.

[TocTpoenre cedeHUit MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUS IUJIUHApPA
(mapajuiebHO MW MEPIEHAMKYJISIPHO OCH), CEUEeHHMs KOHyca (IapajiesibHbIe
OCHOBAHHIO M TPOXOJIAIIKE Yepe3 BEPIINHY), CEUEHHUS Iapa, METOAbl MOCTPOCHUS
CEUYCHMI: METOJ CIEJ0OB, METOJ BHYTPEHHETO MPOCKTUPOBAHMS, METOJ MepeHoca
CEKYILIEH TIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bexropsr B mpoctpancTBe. Onepariuu Haa BeKTopamu. BekTopHoe yMHOKEHUE
BekTOpOB. CBOWCTBA BEKTOPHOTO YMHOXKEHUS. [IpssMoyronpHas cucreMa KOOpIUHAT
B mpoctpancTtBe. Koopamnatel BekTopa. Pasnmokenme BekTopa 10 0as3ucy.
KoopnHaTHO-BEKTOPHBIN METO MPU PEIIEHUH T€OMETPUUYECKHX 3a/1ay.

JABU:KEeHMSI B IPOCTPAHCTBE



JIBmxenuss npoctpancTBa. OToOpakeHus. J[BMKEHUS W PaBEHCTBO (Quryp.
OOmme cBOWCTBA [BWKCHHWHA. BuIbl ABWKEHWI: MapaieIbHBIA  IMEpPEeHoC,
[IEHTpaJIbHAsI CHUMMETPHS, 3€pKajbHAs CHMMETpPHs, IOBOPOT BOKPYT TIPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Ditnepa.

Mooynv «Bepoamnocms u cmamucmuray
10 KJTACC

I'pad, cBsa3ubiif Tpad, mytu B rpade: mukisl U nenu. CreneHb (BaJeHTHOCTD)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrnydaliHple SKCIIEpUMEHTHI (OTBITHI) M CIIy4ailHble COOBITHUS. DJIeMEHTapHbIE
coObITUsI (MCXOJbI). BeposiTHOCTh cliydailHOTO COOBITHSI. BIM30CTHh YacTOTHI U
BEPOATHOCTU COOBITHI. CilyyaliHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU.

Omneparuu HaJl COOBITUSIMU: TepecedeHue, 00beIMHEHNUE, MPOTUBOIMOJIOKHBIC
coObITHs. J{narpammel Ditnepa. @opMyiia CI0KEHHSI BEPOATHOCTEN.

VYcnoBHAsE BEpPOSTHOCTb. YMHOMKEHHE BEPOSTHOCTEH. JlepeBo Ciry4allHOIO
skcriepumenTa. @opmyna mosiHOW BeposTHOocTH. Dopmyna baiieca. HezaBucumsblie
COOBITHSI.

bunapHbIii cnydaliHbIN ONBIT (MCTBITAHKE), yCIeX W Heyaada. HesaBucumbie
ucnbiTanus. Ceprsi HE3aBUCUMBIX UCHBITAHUN 10 MEPBOTO ycrnexa. [lepecTaHOBKU u
daxropuain. Yucno coueranuid. Tpeyronapuuk Ilackans. ®opmyna 6uHoma HeroToHa.

Cepus He3aBUCUMBIX UCTBITaHUM bepHymn. CiaydallHbI BBIOOp U3 KOHEYHOMU
COBOKYITHOCTH.

Cnyuaitnas  BenuuuHa.  Pacnpenenenue — BepostHocte.  Jlmarpamma
pacnpeaenenus. Onepanyu Haja CIy4yalHbIMU BEJIMYMHAMHU. bUHapHas ciydaiiHas
BennunHA. [Ipumepsl  pacnpeneneHud, B TOM YHUCJIE TE€OMETPUYECKOE H
OMHOMHAIILHOE.

CoBMmecTHOE paclpeneieHue JBYX CilydalHbIX BeluuuH. He3aBucumblie
Clly4yalHble  BEIWYMHbL.MaremMaTU4eCcKoe  OXHUAAHWE  CIIyYalHOM  BEIIMYUHBI
(pacnpenenenus).  [lpumepsl  NMPUMEHEHUS  MaTeMaTHYECKOTO  OXKWJAHUS
(ctpaxoBaHue, Jjotepes). MaTeMaThueckoe OXHIaHUE OWHApPHOW ClydaiHOM
BEJIIMUMHBL. MareMaTH4ecKoe  OXUJAHHE CYMMbl  CIyYalHBIX  BEJIWYUH.
MareMaTrnyeckoe 0KHJIaHue TEOMETPUIECKOTO U OMHOMHAIIBHOTO pacipeielICHUH.

Jucriepcuss W CTAaHIApPTHOE  OTKJIOHEHUE CIy4YahHOM  BEJIUYUHBI
(pacnpenenenus). Jucnepcuss OMHApHOW clydailHOM BenudyuHbI. MaTemaTtuueckoe
0XKUJAHHUE MTPOU3BEICHUS U JUCIEPCUS CYMMBl HE3ABUCUMBIX CIYYaWHBIX BEJIUYMH.
Jlucnepcust ©  CTaHAAPTHOE OTKJIOHEHHWE OWHOMHAIBLHOTO  PaCIpECIICHHS.
Jlucnepcus v CTaHIAPTHOE OTKJIOHEHHE TEOMETPUUECKOTO PACTIPEAECITICHHUS.



11 KITACC

HepasenctBo YeOwiméBa. Teopema UYeoObiméBa. Teopema bepuymnu. 3akoH
OOJIBIINX yHcell. Bri6opounsiit METO]I HUCCIIeI0OBaHUM. Bri6opounbie
xapakTepucTuku. OIEeHUBaHUE BEPOSTHOCTH COOBITHSI MO BBIOOPOUHBIM JaHHBIM.
[TIpoBepka NpOCTENIINX TUIIOTE3 C TIOMOIIBIO U3YYEHHBIX PACIIPEICIICHUMN.

HenpepbiBHble crydaitHple BenuuyuHbl. [Ipumeppl. DyHKUHS MUIOTHOCTH
BEPOSAITHOCTU pacnpeneiicHus. PaBHOMepHOEe pachpeneneHue M €ro CBOWCTBA.
3ajaun, NPUBOIAIINE K MOKA3aTEIbHOMY pAaCIpElEICHUI0. 3a1aud, TPUBOASIINE K
HOPMAJIBHOMY pacrpenesicHn0. OyHKIM MIOTHOCTH BEPOSITHOCTH MOKA3aTEIbHOTO
pacripenenenus, (QyHKIUs MJIOTHOCTH BEPOATHOCTH HOPMAJIBHOIO pacIpeieicHusl.
@yHKIYS IVIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEICIICHUSL.

[locnenoBarenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajgaud,
NpUBOAAIIME K pactpenesienuto [lyaccona.

KoBapuanus n1Byx ciiydaiiHbIx BeauurH. Koa@duuueHT nMHeitHOM KOpPEeTsILg.
CoBMecTHbIE HaOMIOAEHUS JBYX BEIHMYHUH. BBIOOpOUHBIH KO3(POULIUEHT KOPPEISILIHIH.
Paznuune Mexy TMHEMHOM CBSA3BIO U IIPUUYMHHO-CIEACTBEHHON CBA3bIO. JIMHEHas
perpeccus, METOJl HAMMEHBIIMX KBaIPaTOB.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«MATEMATUKA» (YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUM,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UACHTUYHOCTH, YBaKEHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMUHUBOrO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaThb OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpa)XkaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJIBTATOB, BIIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaNJIEHHBIX OIINUOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYILECTBA KOMAaHAHOW W MHAUBUAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOMICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

Mooynb «Ancebpa u navana mamemamuyecko20 AHAIUIAY

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb AEUCTBUTEIIBHOTO YHCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOJIHO OMNEpUPOBATh TOHATUEM: CTENEHb C IeJIbIM IOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
pPallOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOO/IHO ONEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MPeoOpa30BaHUS YUCIOBBIX BBIPAXKEHUMN, COJIEPKAINX CTEIEHH C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMHuUecKre ypaBHEHUS, HAXOAUTh UX PELIECHHS C OMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXoAaumble  (OpPMyJIbl  JUIsl  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEIKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HH, BBIpAXXaTh (HOpPMyIaMH 3aBUCUMOCTH MEX]Ty BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCIIOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYECKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 715 peLICHUs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MIPOU3BOIHBIEC AIIEMEHTAPHBIX (PDYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, TP PELIEHUHN 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M IEJNbIX UYMCEN, UCIOJIBb30BATh MPU3HAKH JAECITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO OINEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJIb30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIPEJICICHUS] CKOPOCTH W YCKOPEHHS TIpolecca, 3adaHHOro (GOpMyJIOW WU
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

Mooynb «'eomempusiy

K koniy 10 kiaacca oOyyaromuiicss Hay9uTCs:

¢ CBOOOJTHO OMEPUPOBATH OCHOBHBIMH TOHSATHUSMHU CTEPEOMETPUH TIpU
pelIeHnN 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYK/ICHHUI;

o IPUMEHSTh AKCUOMBI CTEPEOMETPUM U CJCACTBUS U3 HUX NPHU PEUICHUU
F€OMETPUYECKHX 3a]1aY;

e KJIaCCU(UUMPOBATh B3aUMHOE PACIHOJIO)KEHHE MPSIMBIX B IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMU, CBSI3aHHBIMM C  yIrJaMd B
IPOCTPAHCTBE: MEX1Y MPSIMBIMHU B IPOCTPAHCTBE, MEXKAY IPSIMON U MIIOCKOCTHIO;

¢ CBOOOTHO OMIEPUPOBATH MOHITHSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

¢ CBOOOZHO pacno3HaBaThb OCHOBHbIE BHUAbl MHOTOTPAHHUKOB (TIpH3Ma,
nupamMua, NpSMOYTOJIbHBIN TTapajuiesenumne, Kyo0);

e KJTaCCU(PUIIMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass ~ OCHOBaHUA [
KJIacCU(UKAIINH,

¢ CBOOOJTHO  ONEPUPOBATh  MOHSATHSMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBITTOJTHSATH NAPAIIEIBHOE, IIEHTPAIBHOE U OPTOTOHATILHOE MPOSKTUPOBAHUE
¢buryp Ha TUIOCKOCTh, BBITIOIHATH U300pakeHHs (GUTYD HA MIIOCKOCTH;

e CTPOUTh CCUCHHMSI MHOTOTPAaHHUKOB Pa3IUYHBIMA METOJAMH, BBITOIHATH
(BBIHOCHBIE) TMJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXy, COOKY, CHU3Y;

e BBIYMCJISITH TJIOMIAU TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MHUPaMHJIA),
re€OMETPUUYECKUX TeJI C TPUMEHEHUEM (HOpMYII;

¢ CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: CUMMETPHsI B TPOCTPAHCTBE, LEHTD,
OCb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBL;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJTHSITh JACHCTBUS HAJl BEKTOPaMU;



epemIaTh 3aJayd Ha JOKa3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HAXO0XJICHWE T'C€OMETPUUECKUX BEIUYMH, MPUMEHSS W3BECTHBIE METOIbI MpHU
pelIeHny MaTeMAaTUYeCKUX 3a/1a4 TOBBIIIEHHOTO W BHICOKOTO YPOBHS CIIOXHOCTH;

e IPUMEHSTH MPOCTEUIINE MPOrpPaMMHBIE CpPEJACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

e U3BJICKaTh, MPEOOPa3OBBHIBATh M MHTEPHPETUPOBATH HUHGOPMAIIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX;

e IPUMEHSTH  MOJYYEHHbIE 3HAHWA Ha TMpaKTUKEe: CpaBHUBATh U
aHaJIM3UPOBATh PEAJbHBIE CUTYAIMH, IPUMEHATh U3yUYEHHbIE MOHATHUS B IIPOLIECCE
MIOMCKA PEIICHUsI MaTeMaTHIeCKu ChOPMYyIMPOBAHHON MPOOIEMBbI, MOACINPOBATh
peasibHbIe CHTYaIlil Ha S3bIKE T€OMETPHUH, HCCIEI0BATh MOCTPOCHHBIE MOJIEIHU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireopsl, pelaTh
IPAKTUYECKUE 33]1a4M, CBA3aHHbIE C HAXOXKICHHUEM F€OMETPUUECKHUX BEINYUH;

e IMETh TPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHUH Kak
COCTAaBHOM YacTu (pyHAAMEHTA pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyyaromuiicss Hay9uTCs:

¢ CBOOOJTHO OIEPUPOBATH MOHATHUSMH, CBA3aHHBIMH C LHJIMHAPUYECKOM,
KOHUYECKOH U chepruecKoi MOBEPXHOCTAMH, OOBSICHITH CIIOCOOBI MOTYUYEHUS;

e ONICPUPOBATH MOHATHSIMH, CBSI3aHHBIMHU C TEJIaMU BPAIICHUS: LUJIUHIPOM,
KOHYCOM, c(epoit U mapowm;

e PaCIlO3HaBaTh TeJa BpalleHus (MUIUHAP, KOHYC, cdepa U map) U 0ObSICHITh
CHOCOOBI MOTYYEHHsI TEJ BpaLCHMUS;

e KJIacCU(ULIMPOBATH B3aUMHOE PACIIONOKEHHE C(Hephl U TIOCKOCTH;

 BBIYHUCIIATh BEIWYUHBI SJEMEHTOB MHOTOTPAaHHUKOB M TEN BpaIICHHUS,
00BEMBI ¥ TUIOUIAAM TIOBEPXHOCTEH MHOTOTPDAaHHUKOB H TN BpalleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;

¢ CBOOOJTHO OIEPUPOBATH MOHATHSAMH, CBS3aHHBIMH C KOMOWHAIMSIMHU TeI
BpAIlleHUsI 1 MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIUCAHHBIN B chepy U OMUCAHHBIN
okoJ10 cepsl, chepa, BnucaHHasi B MHOTOTPAHHUK WJIM TEJIO BpaIllCHMUS;

¢ BBIYHCIIATH COOTHOIICHHSI MEXAY IUIOIMAIIMU TOBEPXHOCTEH U 00BbEMaMu
ITOJIOOHBIX TET;

e U300pakaTh U3ydaeMble (UTYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHH3Y,
CTPOUTH CEUECHHUS TeJl BpallCHUS;

e U3BJICKaTh, HWHTEPIPETUPOBATh M MPeOOpPa3OBbIBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
PHUCYHKaX;

 CBOOOHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;



e BBIITOJIHSATH ONEPalli HaJl BEKTOPaMUu;
¢ 331aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIATh FT€OMETPUUECKHUE 33/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMH U
IJIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHHUM OT TOYKHM JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1A MIPU PELIEHUU;

¢ CBOOOJTHO ONEPUPOBATH MOHSATHSAMH, CBSI3aHHBIMU C JBI)KCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNUN;

¢ BBITMIOJHATh M300paKEHUST MHOTOTPAHHUKOB W Tell BpallleHWs Ipu
MapajuieIbHOM NIEPEHOCE, IEHTPAJIbHON CUMMETPUH, 3€PKAIBHOM CUMMETPHUH, TIPU
HOBOPOTE BOKPYT MPSAMOIi, TpeoOpa3oBaHus 000U,

e CTPOUTh CEUYEHHUsI MHOTOTPAHHUKOB W TEJl BPAILCHHS: CEYEHUsS LMIMHJIpa
(mapayuienbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO M MPOXOSLIUE YepEe3 BEPIIUHY ), CEUEHUS 11apa;

* ICNOJB30BATh METOABl IIOCTPOCHUS CEUEHUN: METOJ CIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;

e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

o IPUMEHSATh TE€OMETpUYECKUE (AKThl I PEUICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIaraloliuX HECKOIBKO Ar0OB PEIICHMS], €CIU YCIOBHS TPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

epelIaTh 33JaYM Ha J0KAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHATH MPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKHX 3a/1a4;

e IPUMEHSATH MMOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLICHUBATh pPEAJIbHbIE CUTYallUHM, MPUMEHSATh W3YUYEHHBbIE TMOHATHS, TEOPEMBI,
CBOICTBa B MpOLECCE IMOUCKA PEHIeHUs MaTeMaTH4eCKd Cc(HOopMyJIHpOBAHHOM
npoOJieMbl, MOJETUPOBAaTh peajbHbIE CHTyalldd Ha S3bIKE T'COMETPHH,
UCCJIEN0BATh TOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUI
U TEOpeM, ammapara ajireOpbl, pemarb MNPaKTUYECKHE 3a/aud, CBSI3aHHBIE C
HAXOXKJEHUEM T€OMETPUYECKUX BEIUYMH;

e UMETh TMpPEACTaBICHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

Mooynv «Bepoamuocms u cmamucmura»

K konity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJ/IHO OIEPUPOBAThH MOHATHAMU: Tpad, MIOCKUM Tpad, CBI3HBIA Tpad,
nyTh B Tpade, Ienb, IUKI, JEPEeBO, CTENEHb BEPIIMHBI, JCPEBO CIy4alHOTO
IKCIIEPUMEHTA;



CBOOOZHO OMEpPUPOBATh MOHATHSAMH: CIyYalWHBIM SKCIEPUMEHT (OIBIT),
CIy4yallHO€ COOBITHE, JIEMEHTAPHOE CIydailHOe COObITHE (3JIEMEHTAPHBIA MCXOJ)
CIIy4alHOTO  OTbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU;

HaXOAUTh U (POPMYIUPOBATH COOBITUSA: NEPECEUEHUE, OOBEINHEHUE TAHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIIOJIb30BAaTh JHArPaMMBI
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PEIICHUsS 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEM JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITHIA;

OIlEpUPOBAaTh  IOHATUSAMH: YCIIOBHass  BEpPOSITHOCTb,  YMHOYKECHHE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOro HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMYIy MOJTHOW BEPOATHOCTH, (HOpMYIy
baiieca npu peleHun 3aj1ad, ONpeaessTh He3aBUCUMOCTh COOBITHI MO Gopmysie u
10 OpraHU3alUU CIIy4alHOTO YKCIIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOPHBIE (OPMYJbI JJIsl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4allHOTO OIbITa, PEUICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATUSIMHU: OWHAPHBIM  CIyYalWHBIA  OMBIT
(ucmibITaHKE), yCHexX M HeyJada, He3aBUCHUMBIE HCIIBITaHUS, Cepusl UCIBbITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUN: B CEpUM MCIBITAHUM 1O IMEPBOrO ycnexa, B
CEepUM UCTBITAaHUN BepHyJIM, B ONbITE, CBI3aHHOM CO CIIy4ailHBIM BBIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

cBOOOIHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJMYMHA, paclpeiesieHue
BEpPOATHOCTEW, JauarpaMMa pacrhpelerieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpuyYecKoe, ONHOMUAIILHOE paclpeesICHHE;

ONEPUPOBATH TOHIATUSAMH: COBMECTHOE PACHPENEIICHHE [BYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOTO PacHpeesieHusl IBYX CIy4alHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCIICHUS KaXKIOM BEIUYUHBI, OIPEIACICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOr0 OKUJAHUS CIIy4ailHOW BEIMYMHBI (pacnpeieseHus), IPUMEHSITh
CBOMCTBA MAaTEMAaTHYECKOTO0 OXKHMIAHUSA TMPU PELUICHWH 3a1a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeaesieHuil;
CBOOOJIHO OIEpPUpPOBaTh MOHATUSMHU: JAUCIEPCHs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIy4YaWHOW BEIUYUHBI
(pacupeneneHys) OpU PELICHUU 3a7ad, BBIYUCIATH JUCIEPCUI0 U CTaHJAPTHOE
OTKJIOHEHHE T€OMETPHUECKOr0 ¥ OMHOMHAIILHOTO PaCIPEIeICHUN.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPAKTEPUCTUKU 1O TAHHOM BHIOOPKE U OLIEHUBATH
XApaKTEPUCTUKU TIEHEPAJbHOW COBOKYIHOCTH JAHHBIX 10 BbIOOPOYHBIM



xapaktepucTiukaM. OTeHUBaTh BEPOSITHOCTA COOBITHI M TIPOBEPSITH MPOCTEHUIINE
CTaTUCTHUYECKHUE THITOTE3bI, OJIB3YACh H3yUCHHBIMU PACTIPEICICHUSIMU;
NPUBOAUTh  TPUMEPHI  3a7ad, MNPUBOIANIMX K  IMOKa3aTeIbHOMY
pacmpeneNneHnto, 3a7ad, MNPUBOAAIIMX K HOPMaJbHOMY pacHpeesICHUIO.
OnepupoBarth MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpeneneHus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAIILHOTO pacipenesieHus,
GyHKIHS TUIOTHOCTH W CBOWCTBA HOPMAJIBHOTO PACIIPEICICHUS;0OTPEICIATh
KO3 ULIMEHT JIMHEHHON KOPPEIISIIUU, BHIOOPOYHBIN KO (PHUITMEHT KOPPEIAIIUH.



TEMATHUYECKOE IINTAHUPOBAHUE

Mooynb «Aneebpa u navana mamemamuyecko20 AHAIU3A»

3HAHUH

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoaburie  Ilpaxtireckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.
1 Muorowiensl. PanmonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUS C 12 1
LIEJIBIM [TO0KA3aTeIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 0
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 15 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
5 Tpuronomerpruyeckue BeIpa)keHUs U 26 5
ypaBHEHUS
[TocnenoBaTenbHOCTH M NPOIPECCUA 5 0
HenpepsiBable pynkiuu. [IpouszBoanas 13 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL g )




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpa3Has u uHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 1 1
TpuroHomeTprudecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMBbl palioHATBHBIX, HPPANUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




Mooyne «I eomempusy

10 KJIACC
KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie | Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U IIIOCKOCTEN B 3 0
MIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTb MPSIMBIX U 25 1
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Konrponsise | MpakTieckie (undposbie)
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHME, 0606HICHI:I€ " 15 1
cUCTEeMaTH3aIHs 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena BpamieHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKeHUS 5 0
7 [ToBTOpEHME, 06061].[6HI:I€ u 17 5
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




Mooynb «Bepoamuocms u cmamucmura»
10 KIIACC

KosanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM
Ne n/m (uudpossbie)
NPOrpaMmblI Kontpoabsubsie IIpakTuyeckune
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 DneMeHTHI Teopuu rpagos 3
5 CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 DneMeHTH KOMOMHATOPUKH 4 1
Cepuu nocse10BaTeNbHbBIX UCTIBITAHUI.
5 Wcnbrtanus bepaymu. CiaydaiiHelii BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CiyuaiiHble BEJIMUNHBI U paclIpeeIcHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

Kosun4vecTBOo 4acoB DJIeKTPOHHbIE
Ne i/ HanmeHnoBaHue pa3je/ioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
3aKoH OOJBIINX YHCET 5
DneMEeHTbl MaTeMaTUYECKON CTaTUCTUKU 6
HenpepriBHbIe cllydaliHble BETUYHHbBI
3 (pactipeenieHus ), MoKa3aTeIbHOE U 4
HOpMAaJIbHOE pacIpeieIeHus
4 Pacnpenenenue Ilyaccona
5 CBs13b MeXy CITy4allHBIMH BETMYMHAMHU
6 O0o01IeHre U CHCTeMAaTU3alus 3HAHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

Mooynb «Aneebpa u navana mamemamuyecko20 aHaIU3a»

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yAbTATHI 0CBOEHHS OCHOBHOIA
NpoBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o0ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BIYKCICHUS
11 OnepupoBaTb HOHATUSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAsI U IECATHYHAs 1pOOb, IPOLICHTHI
12 BemonHATe  apudmeTrndyeckue  Omepanud C  pPalMOHAIBHBIMH |
' JeCTBUTEILHBIMU YHACITAMHU
13 BbinonHATe npubamkEHHBIE BBIYUCICHHUS, UCITIOJIB3YsI IPaBUIIa OKPYTJICHUS,
' JeNaTh MPUKUIKY U OIICHKY pe3yJbTaTa BEIYUCICHHH
OnepupoBaTh HNOHATHSAMM: CTENEHb C LIEIBIM IOKa3aTeleM, CTaHAapTHas
14 dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATYpajbHOM CTEIeHH,
' UCIMOJIb30BaTh MOAXOJANIYI0 (OpMY 3aIUCH JAECHCTBUTEIBHBIX YHCEN IS
pelIeHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX
OmnepupoBarh MOHATUSMH: CHHYC, KOCHHYC U TAHT€HC MTPOU3BOJILHOTO yTJIa;
1.5 UCMOJNb30BaTh  3alMCh  IPOM3BOJBHOIO  yryla  4epe3  oOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIMH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJAECTBO, ypaBHEHHME, HEPaBEHCTBO, LEJOE,
2.1 panroHaIbHOE, UppalnroHaIbHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
59 BoimonHATh mpeodpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUH U peIIaTh
' TPUTOHOMETPHUUYECKHE YPAaBHEHUS
BeimonHATE TpeoOpa3oBaHus MENbIX, PAMOHANBHBIX W WpPpAIlHOHATBHBIX
2.3 BBIDQKEHUI ¥ pelaTh OCHOBHBIC THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATIFHBIX YPaBHEHUI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHsS] W HEPaBEHCTBA JUIA PEIICHHS MaTeMaTHYeCKUX
' 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKH U pealbHOM KU3HU
MogenupoBaTh peaibHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
2.5 BBIPA)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3a]aud, MCCIEI0BATh
MIOCTPOCHHBIE MOJICNIN C MCIIOJIB30BAaHUEM arrapara anreopbl
3 DyHKINUH U TpaPUKH
3.1 OnepupoBaTb MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHust QYHKIIMH, 00JIaCTh




ONpeNeNIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢GyHKIUH,
B3aUMHO OOpaTHbIC (PYHKITUU

OnepupoBaTh TMOHATHAMU: UYETHOCTH M HEUETHOCTh (QYHKLIWH, HYIH

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBathk rpaduku QyHKIUN A1 pEIICHUS] YPaBHEHHI
3.4 Crtpouth U yuTaTh rpaduKy TUHEWHOW (YHKUINH, KBAAPATHUYHONU (PYHKIIUH,
CTETIeHHOU (DYHKIIMH C LEJIBIM MTOKa3aTeIeM
Ucnonw3oBath rpaduku (QyHKUMNA S HMCCIETOBAHMS TPOLIECCOB U
3.5 3aBUCHUMOCTEH MpHU pENICHUH 3a7ad M3 JPYruxX y4eOHBIX MPEIMETOB U
peabHOM JKU3HH, BRIPAKATh POPMYJIaMHU 3aBUCUMOCTH MEXTy BEIIMYUHAMU
4 Hauana marematnyeckoro aHaamsa
41 OnepupoBaTb MOHATUSAMHU: IOCIEAOBATENbHOCTh, apudmMernyeckas U
' reoMeTpHuuecKas porpeccun
4 OnepupoBaThb TOHATUAMHU: OECKOHEUHO YyOBIBAIOIIasi TeOMeTpuYecKas
' nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBarh CBOWCTBA MOCJIEAOBATEIBHOCTEM M MOPOTPECCUid IS
' pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOTO XapaKTepa
5 MHoOXecTBa U JIOTUKa
5.1 OrniepupoBaTh MOHITHAMHU: MHOKECTBO, ONIEPAIIMN HAa/l MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar s ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
PEeIMETOB
53 OnepupoBaThb  MOHATUSMH:  ONpENEIEHUE,  TEOpeMa,  CIEJICTBHE,
JI0Ka3aTeNNbCTBO
11 KUIIACC
K IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeiHero 001ero o0pa3oBanusi
1 Yucna v BBIYUCTICHUS
OnepupoBaTh MOHATUSMHU: HaATypallbHOE, IIeJI0€ YHCIO; HCIO0JIb30BaTh
11 MPU3HAKU JIEIMMOCTH LENbIX YHUCEJ, pPa3JIOKEHHE 4YHCIa Ha MPOCThIE
MHOKUTENH JUIsl peIeHUs 3a/1a4
1.2 OnepupoBarh NOHITHEM: CTETIEHb C PallUOHATIBLHBIM ITOKa3aTeIeM
13 OnepupoBarh MOHATHAMH: JIOTapudM 4YucCIa, JECATUYHbIE U HATypaJbHbIE
' sorapuQMsI
2 VYpaBHEHUSI U HEPABEHCTBA
21 [IpuMmeHsITHh CBOHCTBA CTENEHW JJIsi NPeoOpa3oOBaHUsl  BBIPAKCHHIA,

OINICpHUPOBATh TMOHATUAMU: TIOKA3aTCIILHOC YPABHCHHUC W HCPABCHCTBO,




peuiaTb OCHOBHBIC THUIILI ITIOKA3aTCIIbHBIX ypaBHeHI/II\/‘I 1 HCPABCHCTB

BoimonusaTe npeoOpa3oBaHHUs BBIPAKEHUH, COAEpXKAIIUX JIOTapU(PMBbL;

2.2 OIEPUPOBATH TOHATHIMHU: JIOTAPUPMHUECKOE ypaBHEHHE U HEPABEHCTBO;
peaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTs perieHust npocTeHIuX TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSMM: CUCTEMA JIMHEHHBIX YpPaBHEHMM U €€ peEllEHUE;
2.4 UCIOJIB30BATh CHCTEMY JIMHEHHBIX YPaBHEHUH JUIS PEIICHHUS MPAKTUYECKUX
3a1a4
95 Haxonuts pemieHus npoCTeNIX CUCTEM U COBOKYITHOCTEH PAallMOHAIBHBIX
' ypaBHEHWI U HEPABEHCTB
MogenupoBaTb peajibHble CUTYyallMM Ha f3bIKE€ aureOpbl, COCTABIATh
2.6 BBIPQ)KEHUS, YpaBHEHUs, HEPABEHCTBA M CUCTEMbI IO YCIIOBHIO 3aJauH,
HCCIIeI0BaTh TOCTPOEHHBIE MOJIENH € MCIIOJIb30BAaHUEM arrapara ajireopbl
3 OyHKIMH U TpaPuKH
OnepupoBarh TMOHATHSAMHU: TEpHOAMYECKass (QYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMHM, TOYKH SKCTpeMyMa (GYHKIWHU, HauOOIbIIee H
' HaMMEHbIIee 3HaueHHUs (YHKIUU Ha MPOMEXKYTKE; MCIOIb30BATh WX IS
uccreoBanus (pyHKINH, 3aJaHHON rpaduKoM
OnepupoBarh MOHATUAMH: TpaUKHU MMOKa3aTENbHOU, JIorapuMudeckoi u
3.2 TPUTOHOMETPUYECKUX (YHKIUH; H300paxkaTb HMX Ha KOOPIAWHATHOU
IJIOCKOCTH U UCIIOJIb30BATh JUIsl PEIICHUs] YPaBHEHUH U HEPABEHCTB
33 N300pakaTh Ha KOOPAWHATHOHN MJIOCKOCTU IpadMKH JIMHEHHBIX ypaBHEHUMN
' U MCTIOJIb30BAaTh UX Ul PELICHUs] CUCTEMbI JINHEHHBIX ypaBHEHUN
34 Wcnonb3oBate rpaguku (yHKIUN JUIs  HMCCIEAOBAaHUS IPOLIECCOB U
' 3aBUCUMOCTEHN U3 APYruX y4eOHBIX AUCLUIIINH
4 Hauana maTremaTnueckoro aHaimsa
OnepupoBaTh MOHATHSAMU: HENPEpbIBHAS (DYHKIMS, TPOU3BOAHAS (PYHKIUH;
4.1 UCIOJIb30BAaTh T€OMETPUYECKUNA U (PU3MUYECKUI CMBICI MPOM3BOIHON IS
pelieHus 3a1a4
49 HaxomuTe  TmpoW3BOMHBIE  DJIEMEHTAapHBIX  (DYHKIWHA,  BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUS], YACTHOTO (QYHKITHI
Hcnonb3oBaTh  NPOM3BOAHYIO Ui HCCIEAOBaHMS — (yHKIMM  Ha
4.3 MOHOTOHHOCTh U ASKCTPEMYMBI, MPUMEHSITh PE3YIbTaThl UCCIECJOBAHMS K
MTOCTPOSHUIO TpadUKOB
44 Vcnonb30BaTh MPOU3BOIHYIO JUISI HAXOXKACHUS HAMIYYIIEro pelIeHHUs B
' MPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHX, 3a1auax
45 OnepupoBaTh MNOHATUSAMHU: IIepBOOOpa3Hasi M MHTErpajl; IOHUMATh
' TeOMETPHUCCKUH U (PU3UYECKHI CMBICI HHTETpajIa
46 Haxonute nepBooOpa3Hble 3J€MEHTapHbIX (DYHKIMH, BBIYUCIATH UHTETPAl
' no gopmyine Hororona — JleliOnumna
4.7 Pemate mpukiagHble 3aaud, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKOTO U




(GuU3MIEeCKOTo XapakTepa, CpeACTBAMI MaTEMaTUYECKOT0 aHaIn3a

Mooynv «'eomempusiy

10 KIIACC
Koa .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI
NMpoBepPsieMOro .
0o0pa3oBaTe/IbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, psAMasi, INIOCKOCTb
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIICJACTBUS W3 HUX TPU PEIICHUN
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHSAMH: MapajUIeIbHOCTh W MEPHEHAUKYISIPHOCTD
' MPSMBIX U TJIOCKOCTEH
74 KitaccupunupoBars B3auMHOE PACIIOIOKCHUE MPSMBIX M IUIOCKOCTCH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYI'PAaHHBIA YroJI, TPAaHU JBYIPAHHOTO YTJIA,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIA yroyl JBYTPAHHOTO yTiia, TpagaycHas
Mepa JBYTPAHHOTO yTriia
76 OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIBII
' MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TTPABMIBHBIN MHOTOTPaHHUK
77 PacrioznaBaTth OCHOBHBIE BHJIBI MHOTOTPAHHHMKOB (MHMpamMuia, MPU3MA,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccupunupoBare  MHOTOTPAaHHUKH,  BBIOMpass ~ OCHOBAaHUS IS
7.8 KJIaCCU(UKAIUHU (BBITYKJIbIC W HEBBIMYKIbIC MHOTOTPAHHUKH, MTPaBUIHHBIC
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, NTapalieenue/Ibl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYCHHE MHOTOTPAaHHIKOB
710 OOBSICHITh MPUHITUIIBI IOCTPOEHUSI CEYCHUN MHOTOTPAaHHUKOB, UCIONB3YS
' METOJI CJIEJIOB
CTpouTh CceYCHHWS MHOTOTPAHHHKOB METOJOM  CJICJIOB, BBHITIOJTHATH
7.11 (BBIHOCHBIE) TIOCKUE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXKJIECHUE TE€OMETPUUYCCKUX BEIUYHH IO O0Opasnam
WIK aJTOPUTMaM, IPUMCHSSI W3BECTHBIC AHAIMTHYECKHE METOJBI IPH
7.12 pelieHur  CTaHJAPTHBIX MaTEMaTHYeCKMX 3aJad Ha  BBIYUCIICHUE
pacCTOSIHUN MEXIy ABYMsI TOYKAMH, OT TOYKH 10 MPSMOM, OT TOYKHUIO
TUTOCKOCTH, MEXIY CKPEIIUBAIOIIUMUCS TIPSIMBIMU
Pemate 3amaun Ha HaXOXXICHHE TE€OMETPHUYECKHUX BEIMYWH IO OOpas3iam
7.13 WIH aJIrOpuTMaM, NPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABI TP
pEeIICHHH CTaHIAPTHBIX MATEMATHUECKUX 3aJa4 Ha BBIYHCICHUE YIJIOB




MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMUA, MEXKIAY NPSIMOM M IUIOCKOCTBIO,
MEXY IJIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI M IIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEeM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHsl B IPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTH CHMMETPUU (PUTYPHI
W3Bnekarb, npeoOpa3oBbIBaTb U HMHTEPIPETUPOBATH HH(GOPMALMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpencTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTe reomerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPHUYECKUX
7.17 3ajjay, NOPEANOoaralolluX HECKOJbKO IIaroB pELIeHUs, €CIIU YCIOBHS
IPUMEHEHUs 3aJ]aHbl B IBHOH (opme
718 [IpuMeHATs mpocTedMEe NPOTPaMMHBIE  CPEICTBA M DIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUIECKUX 3a/1a9
719 [TpuBOANUTE HpHUMEPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOJE U
' KU3HH, PACIIO3HABATH NPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TprMeHATH MOJydeHHbIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh pealbHbIE
CUTYallud U NMPUMEHATh U3Y4YE€HHBIE TIOHATHS B MpOIecce MOUCKa peIeHUs
MaTeMaTH4ecKu c(OpMYIUPOBAHHOM MPOOIEMbl, MOJIEIUPOBATh pPealbHbIe
7.20 CUTyallul Ha S3bIKE TE€OMETPUH, MCCIEN0BAaTh IOCTPOECHHBIE MOJAEIU C
UCTIOJIF30BAaHUEM T€OMETPUYECKHUX TIOHSATHIA W TEOpEM, armmapara aireOpsl,
pemaTh ~ MpaKTHYECKHWEe  3a/auyd,  CBS3aHHBIE C  HAXOXKICHHEM
TeOMETPUYECKUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
6 ['eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIpPUYECKass MOBEPXHOCTh, 0Opa3yrollue
6.1 IUIMHAPUYECKOW TMOBEPXHOCTH, IIMIIMHAP, KOHUYECKass IIOBEPXHOCTH,
oOpa3yronire KOHHYeCKOW MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI TTOJTYUCHHUSI TEJT BPAIICHUS
6.4 KnaccudunuposaTs B3auMHOE pacnoioxkeHue chepbl U INIOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CErMEHTA, IIApOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Beruncisate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEI  BpAICHUS,




TreOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyIT

6.7

OnepupoBaTh NOHATHSAMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy
ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIHM TEIO
BpallcHUs

6.8

BBIYHCIATE COOTHOIICHHSI MY TUIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMONOOHBIX TEN

6.9

N3o6paxarh u3zydaemble (GUTYpbl OT PYKH M C HPUMEHEHHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYCHHUS TeI
BpalIeHUs

6.11

W3BnekaTh, WHTEPHPETHPOBATH W MPeoOpa3oBbIBaTh HMH(OpPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

6.12

[TpumensTh reomeTpuueckue (axKThl ISl PEHICHHUs] CTEPEOMETPHUECKUX
3a1a4, IPEAIoNararoluX HECKOJbKO I1aroB pELICHUS, €CIU YCIOBUS
MPUMCHCHHUS 33JIaHbI B IBHOU (hopMe

6.13

OHepI/IPOBaTL MMOHATHEM: BCKTOP B ITPOCTPAHCTBE

6.14

BI)IHOJ'IH?[TB ﬂeﬁCTBHﬂ CIIOKCHUA BeKTOpOB, BbBIYUTAHUA BeKTOpOB %1
yMHO)KeHI/Iﬂ BeKTOpa Ha 4YucCiIo, O6’I)$ICH$ITI), KaKuUMH CBOI\/JICTBaMI/I OHU
o0JazaroT

6.15

[IpumensTs npaBuiIo Napauieaenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OHCpHpOBaTL IMOHATHUAMU: NOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, PABECHCTBO BCKTOPOB, KOOPAUHATHI BEKTOPA, YI'OJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLBIC U
KOMITJIAaHAPHBIC BEKTOPELI

6.17

Haxoaute CYMMY BCKTOpPOB M IPOHU3BCACHUC BCKTOpPA HaA YHUCIIO, YI'OJI
MCKAY BCKTOpaMH, CKAJIAPHOC NPOU3ZBCACHHUEC, PACKIIAAbIBATH BCKTOP IIO
JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

33}13B3TI) IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemate HpOCTCf/'IHJHe TCOMCTPHUICCKUC 3a/la4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METO1a

6.20

Pemate 3agaun Ha [JOKa3aTEIbCTBO MAaTEMAaTUYECKHX OTHOILICHHM U
HAaXOXKIACHUC TCOMCTPHUYCCKUX BCIIMYUH II0 06pa3uaM WK aJIrOpruTMaMm,
IMPpUMCHAA HN3BCCTHBIC METOJbI npu pCHICHUN CTaHAApPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPYU PELICHUU CTEPEOMETPUYECKUX 3aa4

6.22

[TpuBOIUTE TpUMeEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEW B MpUpPOAE U
’KU3HU, paCIIO3HABaTh MPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpyMeHsTh MONydYeHHbIe 3HAHHUS HA MPaKTHKE: aHAIW3HPOBATH peajibHbIE




CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE NMOMCKA PELICHUs
MaTeMaTHu4eckKu cHopMyITUpOBaHHON MPOOIEMBbl, MOAECIUPOBATH PEAbHbBIE
CUTyalluu Ha S3bIK€ TEOMETPUHU, HCCIEA0BAaTh IOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aareOpsl,
pemiate  MpakTUYeCKHe  3aJayd,  CBSA3aHHbBIE C  HAXOXJICHUEM
F€OMETPUUYECKUX BETMYUH

Mooy «Bepoamnocms u cmamucmuxay

10 KITACC
Kon y
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepPsieMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
6 Teopus BeposTHOCTEN U CTaTUCTHKA
6.1 Uurath U CTPOUTH TAOJIULIBI U JUATPAMMBbI
6.2 OnepupoBaTb  MOHATUAMHU:  CpelHee  apudmMeTHyeckoe, MeaAMaHa,
HauOoJibIIee, HAMMEHbIIee 3HaYeHNE, pa3MaX MacCHBa YUCIIOBBIX JTaHHBIX
OnepupoBaTh MOHATUSIMU: CIY4alHBIM ASKCIIEPUMEHT (ONBIT) U ClIydyaliHOE
coObITHE, 3JIEMEHTapHOE COOBbITHE (3JIEMEHTApHBI HCXOJ) CIIy4ailHOTrO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PaBHOBO3MO>KHBIMHU
CJly4yaliHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
W3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh coOBITHS: INepeceueHue U OO0beIUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTUBOMOJIOXKHOE JaHHOMY COOBITHIO;
' HOJIB30BAThCS AMarpaMMaMu Diiepa 1 GopMyIIoil cloxkeHHs BepOsSTHOCTEH
IIPY pELICHNN 3a]a4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJHUTh BEPOSTHOCTU C IMOMOUIBIO IMpaBUJIa YMHOXEHUS, C IOMOIIbIO
JIepeBa CIIy4allHOTO OTIbITA
6.6 [TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATUSAMU: HCHBITAHUE, HE3aBHUCHUMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIIeX U Hey/laya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpHH
' HE3aBUCHMBIX HCIIBITAHUH 1O TEPBOr0 YCIeXa, HAaXOAUThb BEPOSATHOCTU
coObITHI B cepun ucnbiTanuii bepuymnnu
6.8 OnepupoBaTb  NOHATUAMH:  CIIy4alHas  BEJIWYMHA, paclpeiciieHue

BEPOATHOCTEN, AMarpaMma pacrpeacieHus

11 KIIACC




Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI

NpoBepsieMoro .
00pa3oBaTeJbHOI POrPAMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTara
5 Teopust BEpOATHOCTEHN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4YallHOM  BEJIMYMHBIIO
' pacnpeeseHUIO WK ¢ TOMOUIbIO AMAarpaMM
OnepupoBaTb MOHSATHEM MaTEMAaTUYECKOTO  OXXKHUJAHUS, TMPUBOAUTH
59 IpUMEpBl TOTO, KaK MPUMEHSETCS MAaTeMaTH4YeCKOe OXKHUJAAHUE CIydaiHOM
' BEJIMYMHBI, HAXOJUTh MaTeMaTH4YeCKOe OXHUJaHHEe [0 JIAHHOMY
pacrnpeeseHUIo
5.3 HmeTp npecTaBieHne 0 3aK0OHe OOJIBIINX YHCE
5.4 HmeTs npecTaBieHne 0 HOpMaIbHOM paclpeaeIeHuN




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Mooyne «Aneebpa u Hauana mMamemamuiecko20 aHaIU3a»

10 KUIIACC
IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
Kon
1 Yucna v BIYKCICHUS
Panmonaneubie unciaa. OObBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOLICHTHI, OECKOHEUHbIE
1q  Tepuonmieckue Ipobu. Apudmernyeckue oOIepaluu ¢ palUuOHAIBHBIMUA YHCIaMH,
' npeoOpa3oBaHus YHCIOBBIX BbIpakeHUU. [lpuMenenue napoOell M MPOLEHTOB AJs
pelIeHus MPUKIATHBIX 337a4 U3 PA3IMYHBIX OTpaciieil 3HaHUN U peanbHOMN KU3HH
HevictButenpHble 4yncia. PanmoHanbHble U MppalMoHANIbHBIE yncia. ApudmMernueckue
1.2  omnepamuu ¢ JeHUCTBUTENbHBIMU uuciaaMH. [lpuOmk€HHBIE BBIYMCICHUS, MpaBUIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenenp ¢ nensiM nokasateneMm. CranmaptHas Gopma 3amucu JeCTBUTENHLHOTO YHUCIA.
1.3  Hcnonbp3oBaHue MOAXOASIICH (OPMBI 3alMHUCH JACUCTBUTEIBHBIX YHUCEN IS PEHICHUS
MPaKTUYECKHX 3aJ1a4 ¥ MPEICTABICHUS JaHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypaibHOW cTeneHu. JlelcTBUs ¢ apu@MeTHYEeCKUMU
' KOPHSIMU HaTypaJIbHOM CTENEHU
15 CuHyc, KOCUHYC U TaHT€HC YMCIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC, apKTaHTE€HC
YHMCJIIOBOI'O apryMEHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE IPE0Opa3OBaAHUS
99 [IpeobpazoBaHue TPUTOHOMETPUYECKUX BbIpakeHHI. OCHOBHBIE TPUTOHOMETPHUUYECKUE
' bopmysl
53 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTton
WHTEPBAJIOB
2.4 | Pemenue nensix U JpoOHO-PAMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemenne nppalimOHANIBHBIX YPaBHEHNUN U HEPABEHCTB
2.6 = Pemmenne TpUrOHOMETPUUECKUX YPABHEHHIM
57 [IpumeHneHne ypaBHEHU M HEPABEHCTB K PEIICHUI0O MAaTEMaTHYECKHUX 3aJad W 3aJa4 U3
' pa3IUYHBIX 00JIaCTeH HAYKU U PEATbHOU KU3HU
3 OyHKIHH U TpaduKh
3.1  ®ysxnus, cnocoOsl 3aganus GpyHkuuu. I'paduk pynkunn. Bzaumuo oOpatHblie GyHKINN
3.9 OO6nacth onpenesieHuss 1 MHOKECTBO 3HaueHui GyHkumu. Hymn dyakmun. [TpomexyTku
' 3HAKOIMOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 Crenennas (GyHKIMSI C HATypaJbHBIM U IeNbIM Toka3ateneMm. EE€ cBoiicTBa m rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  TpuroHomeTrpuueckass OKPYXHOCTb, OIPEIACICHHE TPUTOHOMETPUYECKUX (DYyHKITHI




YHCIOBOTO apryMeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBarenbHOCTH,  CHOCOOBI  3aJaHMs  IOCJIEIOBATENbHOCTEH. MOHOTOHHBIE
' [10CJIEI0BATEIBHOCTH
Apudmernueckass W reoMeTpuueckas mporpeccud.  beckoHeuHo — yObIBaromias
4o ~ TEOMETpHYECKAs MPOTPECCH. Cymma OeckoHEYHO YyOBIBalomIell TeoMEeTpUYecKoi
' nporpeccuu. @opmyra CIIOKHBIX MPOLEHTOB. Vcnoap30BaHNne MPOTPECCHH ISl PEIICHUS
peabHbIX 33Ja4 IPUKIIaJHOIO XapaKTepa
3) MHosxecTBa 1 JIOTHKA
MHoxecTBO, onepaly Haja MHoOkecTBaMu. J(narpammsl Ditiepa — Benna. IIpumenenue
5.1  TeopeTHMKO-MHOXKECTBEHHOIO allnapara Jjs ONHCaHMs peallbHbIX IPOLIECCOB U SIBICHUI,
IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPeAMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kox IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCICHUSA
11 HarypanbHble u niensle uncia. [lpu3Haku AeTMMOCTH LENbIX Yncel
1.2 Crenenb ¢ pallnoOHAIBHBIM MTOKa3zarenaeM. CBOWCTBA CTENEHH
1.3 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JOTapHUPMbI
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTAPU(MBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl JIMHEWHBIX YpaBHEHUU. PelleHne mpuKIIaIHbIX 3a7a4 C IMOMOIIBI CUCTEMBbI
' JIMHENHBIX YpaBHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
28 [Ipumenenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a/1ad U
' 3aJa4 U3 Pa3IUYHBIX 00JIacTel HAYKU U peabHOU KU3HU
3 OYHKIMH U TpaduKu
Oynkuus. Ilepuonuueckne ¢Qyaxmuu. IIpoMexyTKn MOHOTOHHOCTH — (DYHKITHH.
3.1 MaxkcumyMbl 1 MUHUMYMBI QyHKIIMH. HanGomnbiiee 1 HauMeHbIIee 3Ha4eHne (QyHKIUU
Ha MPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduku
3.3 [Toka3zarenbHas u norapupmudeckas QyHKIUU, UX CBOMCTBA U Tpa(UKH
3.4 Hcnonp3oBanue rpadukoB GyHKIUN IS peIIeHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM




Hcnonp3oBanue rpadukoB (yHKUUN JUIS MCCIEAOBAHMS MPOIECCOB U 3aBUCHUMOCTEH,

3.5 KOTOPbIE BO3HUKAIOT MPH PELICHUU 33134 U3 APYruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HU
4 Hayana maTemaTnueckoro anaamsa
4.1 HenpepsbiBable GpyHKIMN. MeTOA HHTEPBAIOB /71 pEILICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpudeckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [Tpou3sBoHbIE 31eMEHTApHBIX QPYHKIUH. POpMYIIbl HAX0XKIECHHUS IPOU3BOAHON CYMMBI,
' IPOM3BEACHUS U YaCTHOTO (DyHKIUH
[Ipumenenne NPOM3BOJHON K HCCIEAOBAHUIO (YHKIMI HAa MOHOTOHHOCTh U
4.4 sKkcTpeMyMbl. HaxokaeHne HauOOJbIIEro M HAaMMEHBLIEr0 3HAa4eHUs (QYHKLUHMU Ha
OTpe3Ke
45 [Ipumenenne npoM3BOJHONW AJIi HAXOXKJEHUS HAWJIYYIIErO0 PELIEHUs B INPUKJIATHBIX
' 3aadax, AJIs ONpeaesIeHUs] CKOPOCTH IpoIiecca, 3a1aHHOTr0 (OopMYIIoil il rpadukom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
4.7 WuTerpan, ero reomerpuueckuii U (pu3MyYecKuii cMbICT. BblumciieHue mHTErpana Imo

dopmyne Hetotona — JleiiOnuna

Mooyne «I'eomempusiy

10 KVIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

I'eomerpus

7.1

OCHOBHbBIC HOHATHS CTCPCOMCTPHHU. Tqua, nmpsamas, MmI0CKOCTb, IPOCTPAHCTBO. IlonsaTue
00 aKCHOMaTHYECKOM MMOCTPOCHUHN CTCPCOMCTPHUU: aKCUOMBI CTCPECOMCTPHUU U CICACTBUA
N3 HUX

7.2

B3anMHOe pacmnosioKeHUe NPSIMBIX B IIPOCTPAHCTBE: NEPECEKAOIINECs, MTapalIeIbHbIE U
cKpeluBaomuecs npsaMble. [lapamenbHOCTh NMPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE:
[apaJulebHbIC NPAMBIE B IPOCTPAHCTBE, MAPAIUICIBHOCTD TPEX MPSIMBIX, apAIICIbHOCTD
IIPSAMOM U IJIOCKOCTH. YTIIBIC COHAIIPaBICHHBIMU CTOPOHAMM, YIOJ MEXKIYy HPSMBIMU B
npoctpaHcTBe. [lapayuieIbBHOCTE  INIOCKOCTEH: MapajuleibHbIE IUIOCKOCTH, CBOWCTBA
napajuleNbHBIX TUIockocTed. IlpocTteiine mpocTpaHCTBEHHBbIE (GUIYpbl Ha IJIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenue], NoCTpOeHHE CeUeHU

7.3

[leprieHAUKYIAPHOCTh IPSIMOM M IUIOCKOCTU:  IEPHIEHIUKYISPHBIE IpsMbIE B
MMPOCTPAHCTBEC, MPAMBIC MNaApaJlJICJIbHBIC W MNCPHCHAUKYIAPHBIC K IIJIOCKOCTH, IMPHU3HAK
MEPIECHANKYJISIPHOCTH MPSIMOM M IJIOCKOCTH, T€OpeMa O NPSMOM NEPHEHIUKYJISIPHOM
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, JBYTPAaHHBIN
yroJi, TUHEHHBIA Yroi ABYrpaHHOro yria. [lepneHaukynsap u HaKIOHHBIE: PaCCTOSHUE OT




TOYKH JI0 TUIOCKOCTH, PAcCTOSIHHE OT MpPSIMOM /0 TUIOCKOCTH, MPOEKIHs (GUrypbl Ha
IUIOCKOCTh. lleprneHauKyasapHOCTh IJIOCKOCTEH: MPHU3HAK IMEPHEHAMKYISPHOCTH ABYX
II0CKOCTEN. Teopema 0 TpEX meprneHauKyIsIpax

7.4

[loHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBl MHOIOIDAHHMKA, BBIINYKIBIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas npusMma,
IPaHU U OCHOBAaHUA MPHU3MBI, NpsiMas W HAKIOHHAs NPU3Mbl, OOKOBas M IOJIHAs
IIOBEPXHOCTh TNpu3Mbl. [lapamnenenunen, NpsAMOYroibHBIA NapauIeICIMIE] W €ro
cBoiicTBa. [lupamuna: N-yronbHas nupamMuja, TpaHd U OCHOBAHUE MUPaMU/IbI, OOKOBast U
IIOJIHAS IIOBEPXHOCTh IMPAMUJBI, IPABWIBbHAsA W YCEYEHHAs INHpaMUAA. DJIEMEHTHI
Opu3sMbl W nUpaMuibl.  lIpaBUipHBIE MHOTOTpDAaHHUKH: IOHATHE IIPABUIIBHOIO
MHOT'OI'PAHHMKA, IIPaBUJIbHAS IIPU3Ma U IIPABWIIbHAS IMPAMHUJIA, IPABUIIbHAS TPEYTOJIbHAS
nupaMujia M [paBWIbHBIA  TeTpa’ap, KyO. IlpeacraBmeHue O  IpaBHIIBHBIX
MHOTOTpaHHHUKAX: OKTa’p, 10AeKa3Ip U ukocadipyrue CedeHus NpU3Mbl U TUPAMU/IBI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBE: CHUMMCTPHUA OTHOCHUTCIIbBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OJIEeMEHTEI CUMMCTpPUU B IIMpaMuUZiax, mapauiiCjaCcnuinceaax, mpaBUujJIbHbIX MHOT'OI'PAaHHUKAX

7.6

Brrancienue neMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHnanu, yrisl. [Inomans 60xoBoi
HIOBEPXHOCTHU U MOJHOM IMTOBEPXHOCTH MPSMOM NPU3MBI, IUIOIIA/Ib OCHOBAaHUI, TeOpeMa o
OOKOBOIl TOBEpXHOCTH TPsAMON npu3Mbl. Ilmomangs OOKOBOH  MOBEpXHOCTH |
NOBEPXHOCTU TIPABHJIBHOW MUPAMHIbI, TEOpEMa O IUIOMATN YCCYEHHOW HUpPaMHIBI.
[TonsiTne 06 06béMe. OOBEM MUPaMUIbI, TPUMBI

7.7

HOI[O6HBI€ TCJIa B TIPOCTPAHCTBC. CooTHOIICHUS MCKAY IIiomaasaMnu HOBerHOCTeﬁ,
00BEMaMH HO)IO6HBIX TCII

11 KUIACC

Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6

I'eomerpus

6.1

[Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MINHIAPUYECKON MOBEPXHOCTH, OCh
HHHHH)IqueCKOﬁ HOBerHOCTI/I. HI/IJ'H/IHJIpI OCHOBAHUA H 6OKOBaH HOBerHOCTB,
oOpasyromas 1 0Ch, TUIOIIaAh OOKOBOW 1 TTOJIHOW TTOBEPXHOCTH

6.2

Konunyeckas moBepXHOCTb, 00pa3yrole KOHHYECKOW TOBEPXHOCTH, OCh U BEPIIHMHA
KOHWYeCKoi moBepXxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, OoOpa3yromias U OcCh,
omaas OOKOBOM W TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrommue u
BbICOTA, OCHOBAaHUA U OoKkoBas ITOBEPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOMIalb MoBepxHOCcTU cheprl. Banmuoe
pacnonoxeHue cepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiiomaab

chepsl

6.4

N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BépTka HuimmHApa 1 KOHyca

6.5

KomOunanmu Ten BpaleHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTTMCAHHBIA OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIIH TEJIO BpaLCHUS

6.6

[Tonstne 06 o0bEéMe. OcHOBHBIE CBOHCTBAa 00BEMOB Ten. Teopema 00 00BEMe




MPSIMOYTOJIBHOTO Mapauienenurena u cueacteus u3 He€. O0bEM MUIHHIPA, KOHYCA.
O06bEM mapa u wionaab chepsl

6.7

[TomoGHbIe Tena B nmpoctpancTBe. COOTHOIICHUS MEKIY IIIOIIAIIMH TTIOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

6.8

Ceuenusi nuiIMHApa (MapajuieIbHO W MEPHEHIUKYISIPHO OCH), CEUYECHUS KOHYCa
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHus I1apa

6.9

Bextop Ha miockoctd u B mpoctpaHcTBe. CllOKeHHE U BBIYUTAHHE BEKTOPOB.
YMHOXeHHEe BeKTOpa Ha uucio. Pas3nokeHue BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
Bektopam. [IpaBuio napamnenenunesna. Pemenue 3aiay, cBSI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI ICUCTBUI C BEKTOpAMH

6.10

[IpsimoyronpHasi cucTteMa KOOpAWHAT B TpocTpaHcTBe. KoopauHAThl BeEKTOpAa.
[Ipocreiiine 3amaum B KOOpAMHATaxX. YTojd MeExIy Bekropamu. CkaiasipHoe
MPOU3BE/ICHUE BEKTOPOB. BplunciIeHUE yriaoB MEXAY NPSAMBIMA M IUIOCKOCTSIMHU.

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTOJ IIpU pCIICHUU I'COMCTPHUYCCKHUX 3a/1a4

Mooyne «Beposmnocms u cmamucmuxay

10 KUIIACC
IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
Kon
6 Teopust BepOsSTHOCTEH U CTaTUCTHKA
[IpencraBieHne naHHBIX ¢ MOMOLIbIO Tabuul U auarpamm. CpenHee apu@meTnyeckoe,
6.1 MenuaHa, HauOoJblllee M HAaUMEHbIIee 3HAYEHUs, pa3Max, TUCIEpPCHs U CTaHIapTHOe
OTKJIOHEHHE YUCIIOBbIX HAOOPOB
CrnyyvaiiHbple SKCIEpPUMEHTHI (OIBITHI) M CIy4aiiHble COOBITHS. DJIeMEHTapHbIE COOBITHS
6.2 (ucxozpl). BeposTHOCTh ciay4allHOrO COOBITHS. bBIM30CTH YacTOTBIM BEPOSATHOCTH
' coObiTuil. CiydaiiHble ONBITBI C PAaBHOBO3MOXKHBIMU 3JI€MEHTapHBIMU COOBITHSIMH.
BeposiTHOCTH COOBITHI B OIBITaXC PABHOBO3MOKHBIMU JIEMEHTAPHBIMH COOBITUSMU
6.3 Omneparuu HaJ COOBITHSIMU: TIepecedeHue, 00beINHEHNE, TTPOTUBOIIOIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra cI0KeHUs BEPOATHOCTEN
6.4 VYcnoBHas BEPOATHOCTb. Y MHOYKEHHE BEPOATHOCTEN. [[epeBo ciydailHOro 3KCIIEpUMEHTA.
' ®dopmyna moaHOM BepoaTHOCTU. HezaBucumeblie cCOOBITHS
6.5 Kombunatopaoe npasmiio ymHoxeHus. IlepecranoBku u pakropuan. Yucno coueTaHui.
' Tpeyronsauk [Tackans. @opmyna bunoma HeroToHa
bunapHBI# clly4aifHBINA OMBIT (MCTIBITAHKE), YCIeX U Heynada. He3aBucuMbIie UCTIBITAHUS.
6.6 Cepusi HE3aBUCHMBIX MCIBITaHUM 10 nepBoro ycnexa. Cepus HE3aBUCUMBIX HUCIIBITAHUN
bepnymm
6.7 Cnyualinas BenuuuHa. PacnpeneneHue BeposiTHOcTel. Jlmarpamma pacnpeneneHus.

[Tpumeps! pacnipeesieHui, B TOM YHCIIe T€OMETPUUYECKOEH OMHOMUAIBHOE




11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT cOAePKAHUA

Teopust BEpOATHOCTEH U CTATUCTHUKA

5.1

YucnoBble XapaKTEPUCTUKU CIYYAWHBIX BEJIWYMH: MATEMATHYECKOE OXKUJIAHUE,
JIUCIIEPCUSL U CTAaHAAPTHOE OTKJIOHEHue. [Ipumepsl NpUMEHEHUS MATEMaTUYECKOTO
O0KUJAHUsI, B TOM YHMCJIE B 3aJadyax M3 IIOBCEIHEBHOW XU3HU. MaremMarndeckoe
OXUJaHWEe OWHAPHOHN CIyJallHOW BENMYUHBL. MareMaTU4ecKoe OXKUIAHHE CyMMBI
CIy4alHbIX BEJIMYMH. MaTeMaTuuecKoe OXUIAHUE U JUCIEPCUS T€OMETPUYECKOrO U
OMHOMHUAIBHOTO pacmpeaeneHui

5.2

5.3

3akoH OOJIBIIUX YMCEN M €T0 POJIb B HAyKe, MPUPOJIe U obmecTBe. BoIOOpOUHBIN MeTO T
HUCCIIENOBAHUI

HpI/IMepH HCIIPCPBIBHBIX CHy‘I&ﬁHBIX BenuuuH. [loHsTHE O MIOTHOCTH pacipeaciIiCHus.

3amaun, NPUBOAAIIME K HOPMalbHOMY pacrpejaeicHuto. [loHSATHE O HOpPMajIbHOM
pacrpeeIeHuu

HNPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
INPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
IIpoBepsiemble TPeOGOBaHMS K NMPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
NpoBepPsSIEeMOro . N
poBep OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
TpeOOBaHUS

Biagenue Merogamu 10Ka3aTenbCTB, alrOPUTMAMU PEILICHUS 3a7a4; YMEHHE
dbopMynupoBaTh M ONEPUPOBATH IOHATUSMHU: ONpEICIICHHE, AaKCHOMa,
Teopema, CIEICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTeIbCTBO, PAaBHOCUIIbHBIC
(GOpMyIMPOBKHY; MNPUMEHATh HX; yMeHHE (OpMyIHpoBaThb OOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEPKIEHUE, NPUBOAUTHL IPUMEPHl U KOHTPIPUMEPSIL,
HCII0JIb30BaTh METOJ MaTeMaTH4eCKON WHIYKLNH; IIPOBOJINTH
JIOKa3aTelIbHbIE PACCYKICHHUs IIPU PEIICHUM 3a/1a4, OL€HUBATH JIOTUYECKYIO
MIPaBUJILHOCTh PACCYKJICHHUI; YMEHUE ONEPUPOBATH MTOHATUSMHA: MHOXKECTBO,
IIOAMHOKECTBO, OIepallid HaJ MHOXECTBAMHU; YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar Ui ONUCaHWs PealbHBIX NMPOLECCOB H
SABJICHUA M TpPH pEUICHWH 3a7ad, B TOM 4YHCIE U3 JPYrux Yy4eOHBIX
IIPEIMETOB; YMEHUE ONEpUPOBATh NOHATUAMMU: Tpad, CBsI3HBIN rpad, nepeso,

UK, Tpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTb W ONUCHIBATh TIpadsbl




Pa3IMYHBIMU CTIOCO0AaMU; UCIOIB30BaTh Tpadbl MPH PEIICHUN 3a1a4

YMeHHne omnepupoBaTh IMOHATHSIMH: HATypaJdbHOE 4YHCJIO, II€JI0€ YHCIIO,
CTENEHb C IIEJIbIM I0Ka3aTeleM, KOPeHb HAaTypaJlbHOW CTENEHH, CTEIEeHb C
palMoHAIBHBIM TIOKa3aTelieM, CTENEHb C JCHCTBUTEIBHBIM IIOKa3aTeleM,
norapudMm Ymcia, CAHYC, KOCHHYC ¥ TaHTE€HC MPOU3BOJILHOTO YHCIIA, OCTATOK
0 MOJAYJI0, PalMOHAIBHOE YHWCJIO, HPPAIMOHAIIBHOE YHCJIO, MHOXECTBA
HaTypaJibHbIX, IEJIbIX, PALMOHAIBHBIX, JEUCTBUTEIbHBIX YHCEN; YMEHHE
WCIIOIb30BaTh TMPU3HAKHA JICIMMOCTH, HAWMEHBIIUA OONIMH JeNUTeNlh WU
HaWMEHbIIIee o0Iee KpaTHOe, alroputM EBKiMIa mpu penieHuu 3aaadg;
3HAKOMCTBO C Pa3UYHBIMU MO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS, YMEHUE
BBITIOJIHATh BBIYMCICHUE 3HAYCHHH M TPeoO0pa3oBaHUs BBIPAKEHUH CO
CTeNeHsSAMH U Jorapudmamu, TmpeoOpa3oBaHHs JIPOOHO-PAMOHAIBHBIX
BBIDOKCHHI; YMEHHE OINEPUPOBATh IMOHATUSIMHU: IIOCIIEIOBATEIHHOCTD,
apupMeTHUYeCKass TPOrPeccHsi, TeoOMETpHUYecKas IPOrpeccusi, OCCKOHEYHO
yOBIBaroIas reoMeTpuuecKas MIPOTPECCHSL; yMEHUE 3aJ1aBaTh
MOCIIEI0BATEILHOCTH, B TOM YHCJIE C MOMOIIbIO PEKYPPEHTHBIX (POpMYI;
yMEHHE OIEepPUPOBATh TMOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIC
KOMIUIEKCHBIE YHCJa, MOJYIb M apryMEHT KOMILUIEKCHOTO 4Yucia, ¢opma
3alUCH  KOMIUIEKCHBIX 4HCell (TeoMeTpUYecKas, TPUTOHOMETpUUYECKas W
anrebpamveckas); yMeTb MPOU3BOAUTH apuU(METHUYECKHE JACUCTBUA C
KOMIUJIEKCHBIMH ~ YHCJIAMH; MPUBOJUTh  MPUMEPHI  HCIIOJIH30BAHUS
KOMIUIEKCHBIX YHCEJ; OINEepUpOBaTh MOHATHSAMHU: MaTpuia 2x2 u 3x%3,

OIPECACIIUTECIIbL MAaTPHUIIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBEICJT OIIPEACIIUTEIA

YMeHHne onepupoBaTh IMOHATUSAMM: PpalUOHAIbHBIE, HWPPALMOHAIBHEIE,
MoKa3aTeJbHble, CTENeHHble, Jorapu(MUUECKUe, TPUTOHOMETPHUYECKHUE
YPAaBHEHUs W HEPAaBEHCTBA, UX CHCTEMBI; YMEHHUE OINEPUPOBATH IMOHATHIMMU:
TOXKIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHMe, YpaBHEHUE, HEPaBEHCTBO,
CUCTEMA YpaBHEHUW M HEPaBEHCTB, PABHOCUIIBHOCTh YPaBHEHHU, HEPABEHCTB
U CUCTEM; YMEHHUE pellaTh YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO
pa3IMYHBIX MNPUEMOB; pEIIATh YPABHEHUS, HEPABEHCTBA M CHCTEMBI C
[apaMeTpoM; IMPHUMEHATb YPaBHEHUSA, HEPABEHCTBA, WX CHUCTEMBI JJIA
peleHrsl MaTeMaTUYeCKUX 3aJad U 3a7ad U3 passIndHbIX oOjacTedl HayKu U

peanbHOU KU3HU

YMmenue onepupoBaTb MOHATHSAMH:  (PyHKUMSA, UYETHOCTH (DYHKIUH,
MEePUOJNYHOCTh (DYHKIIMH, OTPAaHUYCHHOCTh (DYHKIHUHU, MOHOTOHHOCTH

dbyHKIMKM, SKCTpeMyM (GYHKIWM, HauOOJbIllee M HAWMMEHBIIEe 3HAYCHUS




GyHKIMM Ha TPOMEXKYTKE, HEmpepbiBHAs (DYHKIMSA, aCUMOTOTHI Tpaduka
¢byHKIMU, TepBas W BTOpas MPOU3BOJAHASA (DYHKIMHM, T€OMETPHUYECKHI W
¢bu3nyecKuif  CMBICT  MPOU3BOJHON, TepBooOpa3Has, OMpeneIEHHbIN
UHTETpaj]; yMEHHE HaXOJUTh AacCUMOTOTHl rpaduka (QyHKIUH;, yMEHHE
BBIUUCIIATH MPOU3BOJAHBIE CYMMBI, IPOU3BEICHHUS, YaCTHOTO U KOMITO3UIIUU
GyHKIUH, HAXOAWTh YpaBHEHHE KacaTelIbHON K rpaduky (YHKIUU; YMCHHE
HaXOJUTh IPOU3BOJHBIC AJIEMEHTApHbIX (DYHKUMN; yMEHHE HCMOJIb30BaTh
MPOU3BOHYIO JJISi MCCIIENOBaHUS (DYHKIUH, HaXOIUTh HauOONbIIME U
HAaUMEHbIINE 3HaueHUs QYHKIUH; CTPOUTHh TpadUKd MHOTOUIEHOB C
WCTIOJB30BAHMEM  amlapara MaTeMaTHYeCKOro  aHaliu3a, NPUMEHSTH
MIPOU3BOIHYIO JJISl HAXOXKACHUS HAMITYUIIeTr0 PEeICHHs B IPUKIAIHBIX, B TOM
YHcie CONUATBHO-O)KOHOMHYECKMX W (PU3MUYECKUX 3a/javyax; HaXOIUTh
wiomaad u o0bEMBI (PUTyp € MOMOIIBIO MHTErpaia; MPUBOAUTH MPUMEPHI
MaTEMaTHYeCKOro0  MOJEIHUPOBaHMS € TMOMOIIbI0  Ju(depeHIHATBHBIX

ypaBHEHUH

YMmenue onepupoBarh MOHATHSAMH: rpaduk QyHkuuu, oOpatHas (GyHKIHS,
KOMIo3uusl (QyHKUMN, JMHEWHas QYHKIMS, KBajgpaTuyHass (QyHKIuS,
panMoHanbHast (QYHKLHMS, CTeNeHHas (YHKIMs, TPUTOHOMETPHUYECKUE
¢GbyHKIIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TIOKa3aTeabHas W
norapupmuyueckas (QyHKUUH; YMEHUE CTPOUTh TIpadUKUd H3YYEHHBIX
(GyHKIUH, BBINONHATH NpeoOpazoBaHusl rpadukoB (yHKIHMM, HCIOIb30BATh
rpaduKy JUIsl U3y4eHHs IPOLIECCOB U 3aBUCHUMOCTEH, MPH PELIeHUH 3a/1ad U3
IpYTUX Y4eOHBbIX MHpPEeIMETOB W 3ajad U3 pealbHOM JKU3HU; BbIpaXaThb
¢dbopMynaMu 3aBUCUMOCTH MEXAY BEJIMUYMHAMM; HCIIOJIb30BaTh CBOWCTBA U
rpaduky  (QyHKUMH A0S penieHus ypaBHEHUH, HEpPaBEeHCTB U 3ajady C
napameTpamu; HM300pakaTb Ha KOOPJMHATHOW TIIJIOCKOCTH MHOXKECTBA

pelIeHN ypaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbBIX THUIOB (B TOM 4HCIE Ha
NPOLEHTHI, OJM M YacTH, Ha JABWKEHHE, padoTy, CTOMMOCTb TOBapoOB M
YCIIyT, HaJOTH, 3a/Ja4d U3 o0JacTU YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBIATh BBIPDAKEHHs, YpPaBHEHHs, HEpPAaBEHCTBA M UX
CUCTEMBbI II0 YCJIOBHUIO 3aJaud, HCCIEAOBATh IIOJIy4YEHHOE peEUICHUE U
OLIEHUBATh  MpPaBAONOAOOHOCTh  pE3yAbTATOB; yMEHHE MOJAEIUPOBAThH
peanbHBIE CUTyallud Ha sA3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI II0 YCJIOBHUIO 3a/1aud, UCCIIEI0BATh

MOCTPOCHHBIE ~ MOJEIM C  MHCIOJNb30BaHHEM  ammapara  aireopsl,




MHTEPIPETUPOBATH MOJTYUEHHBIN pe3ybTaT

YMeHHe OInepupoBaTh IMOHATUSMH: CpelHee apuMeTHUecKoe, MeIuaHa,
HauOoJplllee W HAaMMEHBIIEEe 3HAYCHMSA, pa3Max, JAUCHEPCHs, CTaHAAPTHOE
OTKJIOHEHHE 4YHCIOBOrOo HaOopa; yMEHHE W3BJIeKaTh, HHTEPIPETHPOBATH
uHpOpMaILKIO, MPEACTABICHHYI0 B TaONHMIaX, Ha JuarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX IPOLECCOB M SBICHHUH; MPEACTaBIATH
uHbOpMALMIO €  TIOMOLIbIO  TAaONMI W JUarpaMM;  HMCCIEI0BaTh
CTaTHCTHYECKHE [aHHBIE, B TOM 4YHCIE C TNPUMEHCHHEM TpaduiecKux
METOZOB M 3JEKTPOHHBIX CPEJACTB; TpapUUecKd HCCIEI0BATH COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOLIbKO UArpaMm paCCCUBaHHA U JIMHEHHOM perpeccuun

YMeHue onepupoBaTh MOHATUAMU: CIy4YalHBIA OINBIT U CIy4ailHOE COOBITHE,
BEPOATHOCTb CIIyYallHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
HCIOJIb30BaHUEM I'pahUUECKUX METO/0B; MPUMEHSTH (HPOPMYJIbl CIIOKEHUS U
YMHOXXEHHUSI BEpPOSITHOCTEH, (opMyny TOTHOW BEPOSTHOCTH, (OPMYILY
bepuynnu, komOuHaTOpHBIE (BAKTBI M (OPMYIbI; OLEHHBATh BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHHE OTIEPUPOBATh MOHATUSAMHU: CIy4aiiHas BEJIMYHUHA,
pacmpenesieHre BEpOSTHOCTEM, MaTeMaTHYeCKOe OKMIAHHUE, AUCHEPCUS U
CTaHJIapTHOE OTKJIOHEHUE CIIy4allHON BEIWYMHBI, QYHKIMHU pACIIpeeIeHUs U
IIJIOTHOCTU PaBHOMEPHOTO, ITOKA3aTEIBHOI0 U HOPMAJIBHOI'O PACIIPEIEICHUN;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEICICHUN JUIsl PELICHUS
3ajja4; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET, METOJIb
BBHIOOPOYHBIX HCCIEAOBAHUN; YMEHHME MPUBOJAUTH MPUMEPHI IPOSIBICHUS
3aKOHa OOJIBLIMX YHMCEN B NPUPOIHBIX U OOLIECTBEHHBIX SBICHUSAX; YMEHHE
ONEPHUPOBATh TMOHATHUAMM: COYETAHHE, IEPECTAHOBKA, YHCIO COYETAHWUH,
YHCIIO0 NePEeCTaHOBOK; OMHOM HbioTOHA; yMeHHE MPUMEHATh KOMOMHATOPHbIE
GakTbl W pacCyKIEHHs [UId pELIeHUs 3a/Jay; OLEHUBAaTh BEPOSITHOCTH
peambHBIX  COOBITHMI;  COCTaBIATH  BEPOSTHOCTHYIO  MOJAEIb U

MHTEPIPETUPOBATH MTOTYYEHHBIN pe3yabTaT

YMeHue  onepupoBarTh  IMOHATHAMM:  TOYKa, IpsiMasi,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIUIA, ITUIOCKMI yroJi, JBYTpPaHHBIA
yroi, TPEXTPaHHBIM YIroJl, CKPEIIMBAIOLIUECS INpsAMbBIC, 1APaLUICIBHOCTh U
NEPNEHIUKYIIAPHOCTD NPAMBIX U INIOCKOCTEH, YTOJI MEXKIY IMPSIMBIMH, YrOJl
MEXIYy NPAMOU MU INIOCKOCTBIO, YIOJ MEXAY INIOCKOCTSAMHU, PACCTOSHUE OT
TOYKH JO IUIOCKOCTH, PAaCCTOSHHE MEKIY NPAMBIMH, PACCTOSTHUE MEXKAY
IIOCKOCTAMU, YMCHUC UCIIOJB30BATh MPU PCHICHUUA 3ada4 U3YUYCHHBIC q)aKTBI

U TEopeMbl IUIAHMMETPUHM; YMEHHE OLIEHHWBAaTh pa3Mepbl OO0BEKTOB




OKpyXarmero Mupa;, CTPOUTh MATEMATHYCCKUEC MOACIU C IMOMOIIBIO
IreOMCTPHUICCKUX IMOHATUH U BCJIMYMH, pClIaTh CBA3AHHBIC C HHUMU

IMPAKTUYCCKHUE 3aJa4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (UTYphl, 00BEM GUTYDHI,
MHOTOTPaHHUK, MPABUILHBII MHOTOTPAHHUK, CEYEHUE MHOTOTPAHHHKA, KYO,
napajuiefienunesa, npusMa, nupamuia, Gurypa U MOBEPXHOCTh BpalleHUS,
WIMHAP, KOHYC, map, cdepa, miomags chepsl, Miomaas MOBEPXHOCTH
MUpaMHIbl, TPU3MBI, KOHYyCa, IMJIMHIpa, O0BEM Kyba, MPSIMOYTOJIbHOTO
napajulesienunes1a, upaMmuibl, IPU3Mbl, [WIKHIPA, KOHYca, 11apa, pa3BépTKa
MOBEPXHOCTH, CEUEHHUs KOHyca W IWIMHIpA, MNapajulebHble OCH WU
OCHOBAHUIO, CEYEHHUE Ilapa, IJIOCKOCTb, Kacarolascs cgepbl, LMUIUHAPA,
KOHyCa; yMEHHE CTpPOUTh CEYCHHE MHOTOIpaHHUKA, H300paXkaTh
MHOTOTPaHHHUKH, (UTYPHl ¥ TIOBEPXHOCTH BpAIICHUS, UX CEYCHHS, B TOM
YHClie C MOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSTH CBOMCTBA
TE€OMETPHUECKUX (HUTYp, CAMOCTOSTEIHHO (HOPMYIHPOBATH ONPEACICHHS
M3y4aeMbIX (Uryp, BBIIBHraTh THUIOTE3bl O CBOWCTBAX U MPHU3HAKAX
reoMeTpUYeCcKuX (uryp, OOOCHOBBIBATH WM ONpPOBEpraThb HX; YMEHUE
MPOBOANTH KIAacCUPUKALNIO (GUTYp MO pa3TUYHBIM MPU3HAKAM, BBHITOIHATH

HGO6XO)II/IMI>IC JAOMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHne  omepupoBaTh  TOHSATHSMH:  JIBIDKEHHE B IPOCTPAHCTBE,
napajyieNIbHblii TepeHOC, CUMMETPUs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHE MOA0OMS, TMOAOOHBIE (UTYpBl; YMEHHUE
pacrio3HaBaTh paBHbIE M IOAO0OHbIE (DUIYpBl, B TOM YHCIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKTYype; HCIIOIB30BaTh T€OMETPUYECKHAE OTHOMICHUS TIPH
pelieHNH 3a]la4; HaXOAWTh TE€OMETPHUYECKHE BEIUYMHBI (AJIUHA, Yrod,
wionaab, 00bEM) MPHU pelIeHUH 3aJad U3 IPYrHX y4eOHBIX MPEJAMETOB U U3
pearbHON KU3HU; YMEHHUE BBIYHCIATH T'€OMETPHUYECKHE BEIMYMHBI (JUIMHA,
yroi, IUIOm@Aab, O0BEM, IUIOMIAIh TOBEPXHOCTH), HCIIONB3YS H3yUeHHBIE
dbopMysIBl M METOABI, B TOM 4YHCJE: IUJIOMIAAb MOBEPXHOCTH HHpPaMHUIIbI,
MIPU3MBI, KOHYCa, WJINH/PA, TIOMmaas chepbl; 00bEM Kyda, MPSIMOYTOJILHOTO
napajuienenunesa, MUpaMuibl, MPU3MblL, IWIMHApA, KOHYyca, IIapa; YMEHHUE

HaXOJUTh OTHOIIIEHUE 00BEMOB TTOTIOOHBIX (hUryp
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YMeHue omnepupoBaTh NOHATHUSMHU: NPSIMOYrojbHas CHCTEMa KOOPJAMHAT,
BEKTOpP, KOOpPJAWHATBI TOYKH, KOOPAMHATBI BEKTOpPa, CYMMa BEKTOPOB,
MPOU3BEJCHNE BEKTOpPa Ha YHCJIO, pa3jokKeHHe BeKTopa 1o 0aswucy,

CKaJs[pHOE TIPOM3BE/IEHUE, BEKTOPHOE MPOU3BEIEHUE, Yroid MEXIy
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BEKTOpPaMH; YMEHHUE HCIIOJIb30BATh BEKTOPHBIA U KOOPIAWHATHBIA METOM IS

pElIeHUs TEOMETPUUYECKUX 3a7a4 U 3a7a4 APYTruX YIeOHBIX TPEIMETOB

YmMmenue BBI6I/IpaTL HO,[[XO,[[SIH_II/II\/II MCTOJ JIs1 pCHICHUA 3adaqyu, IOHHUMAHUC
3HAYUMOCTH MATEMATHUKHW B H3YUYCHHH IPHUPOAHBIX H 06I_HCCTB€HHI)IX
mponeccoB H SIBJIGHI/If/'I; YMCHHEC pacClioO3HaBaThb IIPOABJICHHUEC 3aKOHOB
MaT€éMaTUKN B HCKYCCTBC, YMCHHC IIPHUBOJUTH IPUMEPbI MATCMATHYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJEePIKAHUS
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Panmonanbubie  yncna. OOBIKHOBEHHBIE M JIGCATUYHbBIE JIpOOM, TPOICHTHI,
' OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypajdbHOW cTeneHu. JlelcTBus ¢ apudMeTHUYECKUMHU
' KOPHSIMH HAaTypaJbHOM CTETIEHH

14 Crenens ¢ nensiM nokasateneM. CTeneHb ¢ palMOHAIBHBIM TOoKa3zaTeneM. CBoicTBa
' CTETNICHU

15 CuHyCc, KOCHHYC UM TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm uncna. JlecaTnunblie 1 HaTypalbHbBIE JOrapu(MBbI

JlelicTBuTenpHbIe yucaa. Apu(METHYECKUE ONEepaluy C ICHCTBUTEIBHBIMU YUCIAMH.
1.7 [TpubnmxEHHbIe BHIYUCICHUS, PAaBUIa OKPYTJICHHS, IPUKHUJIKA U OIIEHKA pe3yiIbTaTa
BBIYMCIICHUI

1.8 [Ipeo6pa3oBanue BbIpaykeHUN

1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppatioHanbHbIe ypaBHEHHSI

2.3 Tpuronomerpuieckue ypaBHEHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Lenbie u 1poOHO-palMOHANTBHBIE HEPABEHCTBA

2.6 WppanmoHaibHbie HEpaBEHCTBA

2.7 [TokazarenbHble U JIorapupMUIecKe HEpaBEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHHIA 1 HEPAaBEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TIAPAMETPAMH

2.11 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbl
3 OyHkumu 1 rpaguKu

31 Oynkuus, crnocodsl 3amanus QyHkiuu. ['padpuk dyaxnumn. B3aumuHO 0O0paTHBIE

¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIIHA




OO6nactp ompeneneHuss M MHOXKECTBO 3HaueHWi ¢yHkuuu. Hymu ¢yskuum.

[IpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 Maxkcumymbl 1 MUHUMYMBI pyHKunu. Hanbonbiee 1 HauMeHblee 3HaueHue QyHKIUU
Ha MPOMEXYTKE
33 Crenennast GyHKIUS C HaTypaJbHBIM U LEJNbIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU
3.4 Tpuronomerpuyeckue GyHKIIMH, UX CBONCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U Ipaduku
36 Touku paspeiBa. AcuMnToTHl rpadukoB GyHknui. CBOMCTBA PYHKIUN, HETPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs TIOCIEI0BATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. @opmyina CI0KHBIX POLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHne TMPOM3BOAHOM K HCCIENIOBAaHMIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoskeHne HauOOINbIIero M HAaWMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
) MHoXecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJl MHOXKecTBaMu. J{narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIlICHHS
7.5 KoopauHnats! 1 BEKTOPHI




