Pa0ouasi nporpamMmma y4e0HOro Kypca
«Aare0dpa u HayaJIa MaTeMAaTHYECKOI0 AHAJIN3a», YIJIY0JIeHHbIH YPOBEHb
(®rocC Coo)

MHNOACHUTEJBHASA 3AIINCKA

VYueOHblit Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HanOoJiee 3HAYUMBIX B IpPOrpaMMe CpeJHEero oomiero oOpa3oBaHUs, MOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00ecIeYnBaeT UHCTPYMEHTAIbHYIO 0a3y [Ulsd U3y4EHHs BCEX €CTECTBEHHO-HAaYYHbIX
KYpCOB, a C Jpyroil CTOpOHbI, ((OPMUPYET JIOTHYECKOE U aOCTPAKTHOE MBIIIIEHNE 00Y4aromuXxcs
Ha YypOBHE, HEOOXOAMMOM JJIsi OCBOCHHS WH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax ngaHHoro y4yeOHOro Kypca oOydarommecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHOM HayKH, KOTOpas (HOpMyJIHpyeT CBOU
JOCTH)KEHUS B MaTeMaTU4eCcKol Gopme.

VY4eOHbIi Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJICHHUS 3aKOHAMH (DU3UKU, XUMHH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHICHIIHIA
pa3sBUTHSI SKOHOMHMKHM U OOIIECTBEHHOM »H3HH, MO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOIHAX, YBEPEHHO HCIOJIb30BaTh WX JUIS JlAJbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHOMN XHU3HU. B TO e Bpems oBlaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTUMH KOHCTPYKIHSMH aJreOpbl 1 MaTeMaTHYECKOTO aHaIM3a Pa3sBUBACT yMEHUE HAXOANUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UICTUHHOCTD, JOKA3bIBaTh YTBEPKIEHHS C TIOMOLIbI0 MHIYKIIUU
U paccyXk/aTh AEJYKTUBHO, UCIOJIb30BaTh 000OIIEHNE U KOHKPETH3alHo, abCTparupoBaHue u
aHaJIOTHIo, GOpMUPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOyyarolyecs: IMOJIy4aloT HOBBIM ONBIT peIleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
IOCTPOCHHUST MAaTeMaTHYECKUX MOJeNeld peanbHbIX CHUTyalUuH, MHTEPIpETaluy MOJYyYEHHBIX
peIIeHN, 3HAKOMSATCSI ¢ MPUMEPaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE H
HCKYCCTBE, C BBIJAIOIIUMHUCS MaTEMAaTUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VYueOHbllt Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHBIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyrouei
NPOJIOJDKUTEIPHON  KOHIIGHTPAllMM ~ BHUMAHUSI, CAMOCTOSITENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYEHHBINA pPe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTUYECKOrO aHalM3a JIeXKHUT
JeSITeTLHOCTHBIN MMPUHIUT 00YYEHUSI.

B ctpyktype yueGHOTO Kypca «Anredpa U Hayajga MaTEMaTHYECKOTO aHAJIN3a» BBIJICTICHBI
CIIEAYIOIINE CO/EPIKATEIbHO-METOJUUECKUe JTHHUU: «Yucna W BBIUMCICHUA», «DYHKIUU U
rpadukny», «YpaBHEHHUS U HEpaBeHCTBay, «Hayaia MaTeMaTH4ecKoro aHaan3ay, «MHOXKeCTBa U
Joruka». Bce 0CHOBHBIE COlepIKaTEIbHO-METOIMUECKUE JIMHAN H3Y9ar0TCs Ha TIPOTSHKECHUH JIBYX
JeT 00y4YeHus: Ha YPOBHE CpelHero oomiero o0pa3oBaHmsl, €CTECTBEHHO JIOTOJHSS IPYT Apyra u
MOCTETNIEHHO HACHIIAsiCh HOBBIMH TeMaMM M pazzaenamu. [laHHbIM yd4eOHBIH Kypc sBiseTcs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojepkaHHe HECKOJIBKMX MaTeMaTHYeCKHX
TVCIIATUTAH, TaKUX KaK anre0pa, TPUTOHOMETPHsI, MAaTEeMaTHUECKUI aHAIN3, TEOPHS MHOXKECTB,
MaTeMaTHuYecKas JIOThKa U apyrue. [1o Mepe oBiaseBaHUS paCIIUPSIOIIAMCS MaTeMAaTHIECKIM
anmaparom oOydaronrecs GOpMUPYIOT U COBEPILIEHCTBYIOT YMEHHE CTPOUTh MaTEMaTHYECKYIO
MO/IEJIb pealIbHOM CUTYyalluu, PUMEHSATh 3HAHU, TOJIY4YEeHHBIE IPU W3Y4YEeHUH y4yeOHOro Kypca,
JUIL  pEelIeHUs] CaMOCTOATENBHO CGHOPMYIMPOBAHHOW MAaTeMaTHYeCcKOW 3alaud, a 3aTeM
MHTEPIPETUPOBATH CBOW OTBET.

CopneprxaTenpHO-MeToANYeCKast TUHUS «HHca 1 BBIYUCIICHUS» 3aBepiIacT (OPMUPOBAHUE
HaBBIKOB UCIIOJIb30BAHUS JICHCTBUTENIBHBIX YHCEN, KOTOpOe ObUIO HAauaTO HAa YpOBHE OCHOBHOTO



obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBaHusi 0c000€ BHUMAHHUE YIEISETCS
(GOpMUPOBAHUIO HABHIKOB PAllMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOIIUX B ce0sl MCIOIH30BAHUE
pa3auYHbIX (GOpM 3aMKMCH YHCIa, YMEHHE JeNaTh MPHUKUAKY, BBINOJHATH NPUOTKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBbIE BBIpAXEHHS, pad0TaTh C MaTeMaTHYECKUMU KOHCTAHTAMHU.
3HaKOMbIe 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJIbHBIX, I[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIBHBIX
Yucesl JIONOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCEl. B KaxaoM M3 3THX MHOMKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crenu(UYecKrue 3a1a4d M ONEpalyu: JIeJIeHUE Haleno,
ONEpUPOBAHUE OCTaTKaMH Ha MHOKECTBE LIEJBIX YHCEN, 0COOble CBOWMCTBA pallMOHAJIBHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTENIEHM Ha MHOXXECTBE KOMIUIEKCHBIX uMcell. biarogaps mocienoBaTelbHOMY pacIIUPEHHIO
Kpyra HMCIIOJIb3yEMbIX YUCENl M 3HAKOMCTBY C BO3MOYKHOCTSIMM HX NPUMEHEHMSI JUIsl PEILIECHUs
pa3IMyHbIX 3a7a4 (popMHUpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHUKU KaK HAyKU U €€ poJid B
MOCTPOCHUU MOJIETICH pealbHOTO MHUpPa, IUPOKO UCHOIB3YIOTCS 0000IEHIE U KOHKPETU3alUs.

JIuaus «YpaBHEHUsI U HEPABEHCTBA» PEATU3YETCS HA MPOTSIKEHUM BCETO OOY4YEHMS Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
MPEeyCMOTPEHO pellIeHue COOTBETCTBYIOIIUX 3ajad. B pe3ysnbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHsS pPalUOHAIBHBIX, HWPPALMOHANBHBIX, IOKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
cojepkauiux napaMmerpsl. llomyueHHble yMEHHsS HIMPOKO MCIONB3YIOTCS IPU HUCCIEI0BAHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEHICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHui GyHKiuu. [lanHas comepkarenbHas TUHUS BKIIOYAET B
ce0s1 Tarke (GOpMHpPOBAHWE YMEHHUH BBINOIHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
paloOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUHM, a TAK)KE BBIPAKCHUM,
collepKalluX CTerneHu u Jjorapudmel. brarogaps u3ydeHHIo anreOpanyueckoro marepuana
MPOUCXOIUT JalibHElllee pa3BUTHE AITOPUTMHUYECKOrO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JAETYKTHUBHBIX PacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopMamu, peaCTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3QpQeKTUBHbIE HHCTPYMEHTHI I PEIIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak S13bIKa HAYKH.

CogepxarenpHo-MeToau4YecKass JUHUS «DyHKIMU U TpadUKI» TECHO MEperuieTaeTcs ¢
JPYTMMHU JIMHUSIMH y4€OHOT0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCJIEJ0BATEIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTENeHHOH, TMOKa3aTeNbHOM, Jiorapudmuveckol u
TPUTOHOMETPHUECKUX (DYHKIIUH, NX CBOMCTB U rpapKOB, HCTIOIb30BaHHUE (PYHKIIHMIM TS peIIeHUs
3a/1a4 U3 APYrux yueOHBIX MPEIMETOB U PEATHHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHH I 1 HepaBeHCTB. [Ipu 3ToM GoJbII0€ BHUMAHUE YAETIAETCS
(GbopMHUPOBAHUIO YMEHHUS BbIpaxaTh (hOpMyJIaMy 3aBUCUMOCTH MEX]y Pa3IMUHbIMH BEIHUYNHAMH,
WCCIIEIOBATh TMOJYYeHHbIE (PYHKIHMH, CTPOUTHh UX Tpaduku. Marepuas 3TOd CoAep:KaTeIbHOI
JIMHUY HalEJIeH Ha Pa3BUTHE YMEHHI U HaBBIKOB, MMO3BOJIAIONIMX BBIPAKATH 3aBUCUMOCTU MEXKAY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U ciaoBecHOi. Ero m3yuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K O0O0OIMIEeHHI0 |
KOHKpPETHU3allMH1, UCIIOJIb30BAaHUIO aHATIOTHUM.

ConepxxarenbHast nuHusa «Hadama maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacuIMpHUTh KPYT KaKk MaTeMaTUYEeCKUX, TaK U IPUKIIAIHBIX 33]1a4, TOCTYITHBIX 00y4JaIoLMCsl, TaK
KaK y HUX TOSBIISETCS BO3MOXXHOCTh CTPOHUTHh TpauKy CIOXKHBIX (DYHKITHH, OMpPEnesiTh HX
HauOOJbIIMEe U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas coaepaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXKHOCTH [TOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIEH peallbHbIX CUTYaI[1il, TO3BOJIIET HAXOAUTh
HaWIy4lllee pElIeHUE B MPUKIAJAHBIX, B TOM YHUCIIE COIMAIbHO-IKOHOMUYECKHX, 3a/adax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YeCKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bOpMaNbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHI pacIO3HABATh



IPOSIBIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHHKE M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYYCHHBIX B XOJ€ Pa3BUTHS MaTeMaTHUKU KaK HAayKH, U 00 HX
aBTOpax.

CopnepxaTtenpHo-MeToAuYeCKass JMHUA «MHOXecTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYEeCKOH JIOTUKU. TeopeTHKO-MHO)KECTBEHHbIE
IIPEJICTaBICHNs] TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHUBEPCAJBHBIN S3bIK, OOBETUHSIONIMN BCE pa3/eibl MAaTeMaTHKU W €€ NPUIIOKEHHH, OHH
CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUE TUCLMILIMHBI U UX MPUIIOKEHUS B eAnHOoe Lenoe. [loaromy
BRXHO JIaTh BO3MOXHOCTb OOy4arolleMycsl MOHHUMATb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMaTHUKH U MCIIOJIb30BaTh €T0 JUIS BBIPAXKEHHUS CBOMX MBICIEH. J[pyruM BaxHbIM
NPU3HAKOM MAaTEeMaTHKH KaK HayKd CJeayeT NpHU3HATh CBOWCTBEHHYIO €W CTpOroCTh
000CHOBaHMH U CJIEI0OBAHUE OIIPEACIEHHBIM MPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C 9JIEMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET DPAa3BUTHUIO JIOTMYECKOI'O MBIIUICHUS
0o0yyaromuxcsi, MO3BOJISIET UM CTPOUTH CBOU PACCYKIEHUS HA OCHOBE JIOTMYECKUX IpPaBHII,
(dopMHpyeT HABBIKM KPUTHIECKOTO MBIIUICHUSI.

B yueOHOM Kypce «Aurebpa n Hayaja MaTeMaTUYECKOI0 aHaJIM3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS, KOTOpbIE IpPHU3BaHbl CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEN PEeabHBIX CUTYyallUi, UCCIE€A0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTEPHpPETAllMH IOJYYEeHHBIX pPe3yJbTaToB.
Takue 3anaHus BIUIETEHbl B KaXKAbI M3 pa3fesioB IMPOrpamMMbl, IOCKOJbKY BECh MaTepHai
y4eOHOro Kypca IIMPOKO HCHOJIb3YyeTCs A pelleHus NPUKIAAHBIX 3anad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00y4daroluecs pa3BUBatoT HabII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBarbCsl, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlestenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB PpEIICHUS HNPUKIAJAHBIX 3a7a4
OpraHu3yercss B TIIpoliecce M3Yy4deHHs BceX TeM ydeOHoro kypca «Anrebpa u Havaia
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHaJIN3a» OTBOJIUTCS
272 gaca: B 10 ximacce — 136 yacos (4 waca B Heento), B 11 kitacce — 136 yacoB (4 yaca B HEZICIIO).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Yucsa v BbIYUCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHbBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuouueckue apodu. Ilpumenenue apoOeil ¥ MPOLEHTOB I PelIeHUs MPUKIIAJIHBIX 3aa4 U3
Pa3IMYHBIX OTpaciaed 3HAHUM U peabHOM KHU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApuMeTHueckue
OIEpaly ¢ JEUCTBUTEIBHBIMU 4YHcIaMU. MOIyib NEUCTBUTENBHOIO YHUCIIA U €ro0 CBOMCTBA.
[TpubnukEHHBIE BBIUMCIEHUS, TpaBWIa OKPYIJICHUS, TNPUKUIKA M OIEHKa pe3yibTara
BBIYMCIICHHM.

Crenenb ¢ nensiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxosuieit popmsl
3aMCH JEHCTBUTEIBHBIX YNUCEN UIsl PEIICHNS TPAKTUUECKUX 33]a4 U IIPEJICTaBICHNS JaHHBIX.

Apudmernueckuii KOpeHb HaTYPaJIbHON CTENIEHU U €r0 CBOICTBA.

CreneHp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKAa3aTeNIEM.

Jlorapudm uymncna. CoiicTa jgorapudma. JlecaTHuHble U HATypalbHbIE JIOTapU(MBI.



CuHyC, KOCUHYC, TaHT€HC, KOTAHI'€HC YMCIOBOIO ApryMeHTa. APKCHHYC, apKKOCHHYC
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHUsS M HEpaBEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS U ypaBHEHUsI-ClIeACTBUs. HepaBeHCTBO, pellleHre HEpaBeHCTBaA.

OCHOBHBIE METOJIbI PELICHHUS IETBIX U JPOOHO-pAlMOHATIEHBIX YPaBHEHUN W HEPAaBEHCTB.
MHorowieHsl OT OJTHOW NEpPEMEHHOM. JleJIeHnE MHOTOYJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorouieHsl ¢ 1ieiasiMu ko3¢ dunnentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEICHU U KOPHH.

WppanuonanpHble ypaBHEHUA. OCHOBHBIE METOIbI PELIEHUS HPPALMOHAIBHBIX YPABHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHU.

[Ipeobpa3zoBanue BbIpaKEHH, COIEpKaALINX Jorapru(MBbI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJBl pPELICHUS JIOTapU(PMUUYECKHX
YpaBHEHUM.

OcHoBHbIe TpUrOoHOMeTpudeckne (opmynsl. [IpeoOpa3zoBanne TPUTOHOMETPUUIECKUX
BBIpOKEHU. Pellienre TpuroHoMeTpu4ecKux ypaBHEHUM.

Pemenne cucrem JMHEWHBIX ypaBHEHM. MaTpuia CUCTEMBbl JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUYECKUH CMBICI M CBONCTBA, BBIUMCIEHHE €r0
3HA4YCHMS, IPUMEHEHNE ONPEIEIIUTENS I PEIICHNs] CUCTEMbI JIMHEHHBIX YpaBHEHMN. Pemenue
MPUKIIAJHBIX 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEeHMI. McciieqoBanne nocTpoeHHOU
MOJIEJIN C TOMOILIBIO MATPHI] U OIIPEACIIUTENEH.

IlocTpoeHre MareMaTHYeCKUX MOJENIEW pealbHOM CUTYyallMH C IIOMOIIBI) YPaBHEHUH MU
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a1a4 U 3a1a4
U3 pa3IMyYHbIX 00JacTel HAyKH U PeallbHOM JKU3HHU.

DOyHKIUH U rpauKu

OyHK1MsA, crnocoObl 3anaHus (QyHKuuu. B3anmuo oOpatnble (yHkxiuu. Kommosuius
¢yukuuil. ['padux pynkuun. DnemeHTapHble IpeoOdpa3oBaHus rpaukoB GyHKINH.

Ob6unacTp onpeneneHuss U MHOKeCTBO 3HaueHUN ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. UETHble u HeuéTHble QyHKUuU. Ilepuoanueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBbI QyHKIuU. HanOosnbliee 1 HauMeHbIIee
3HaueHusl QYHKIMU Ha IPOMEKYTKE.

Jluneitnasi, kBagpaTU4Has U IpOOHO-TUHEIHAST PYHKIMH. DJIEMEHTapHOE UCCIIEJOBAaHUE U
MOCTPOCHHE UX TPaPHKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LIeJbIM Moka3areneMm. EE cBoiicTBa U rpaduk.
CaoiicTBa U rpaduk KOpHsS N-0il cTeneHW Kak (pyHKUHMU OOpaTHOW CTENEHU C HaTypaJbHBIM
MTOKa3aTEJIEM.

[Toka3zarenbHas U jgorapudmuueckas QyHKIHH, UX cBOMCTBA U rpaduku. Vcnonbp3oBanue
rpaduKoB QYHKIUH U1 pelieHns ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpEIECICHUE TPUTOHOMETPUYECKUX (DyHKUIUH
YHUCJIOBOTO APIyMEHTA.

OyHKIMOHATbHbIE 3aBUCUMOCTH B pPEJIbHBIX Mpolieccax U siBeHUsX. [ papuku peanbHbIX
3aBUCUMOCTEH.

Hayana maTremMaTHuecKoro aHajaimsa

ITocnenoBaTeabHOCTH, CITOCOORI 3aJaHUs MOCIeq0BaTEIbHOCTEN. METOI MaTEMAaTHIECKON
UHAYKIUUA. MOHOTOHHBIE M OrpaHUYECHHBIE IIOCIENOBATEIbHOCTH. MCTOpHUS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reoMerpuueckas —mporpeccud. beckoHedHo — yObIBaroras
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPHUUYECKON MPOTPECCHH.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pealIbHBIX 3aa4 IPUKJIAJIHOTO XapaKTepa.



HenpepsiBHBIC GYHKIIUM U X CBOMCTBA. TOYKHM pa3pbiBa. ACUMITOTHI TpadUKOB (PYHKITHIA.
CpoiicTBa (hyHKIMIA HENpPEephIBHBIX HAa OTpe3ke. MeTo MHTEPBAJIOB JUIsl PEIICHUS] HEPABEHCTB.
[TpuMeHeHHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUHN IS peIICHHS 3a1a4.

[lepBas u BTOpas npousBoaHble QyHKIMU. Onpenenenre, TeoOMeTpUIeCKUii U pU3nUecKuii
CMBICI POU3BOAHOM. YpaBHEHUE KacaTebHOM K rpaguKy QpyHKIMH.

[Tpou3sBoHBIE 31€MeHTapHBIX (QyHKIUN. [Ipon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMITO3ULIUH (PYHKITHH.

MHo:xecTBa U JIOTHKA

MHOecTBO, onepani HaJl MHOKECTBAMHM U UX CBoMcTBa. Jlnarpammel Disiepa—Benna.
[IpuMeHeHnEe TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Juis ONMCaHUs peajbHBIX IPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTesIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIIACC

Yuciia ¥ BbIYHMCIECHHSA

Harypanbuble u wnenblie uucna. [IpuMeHeHHe NpU3HAKOB ACIUMOCTU LENbIX YHCET,
HanOospmmi oo nemutens (nanee — HOJl) u HanmensbIee odmee kpatHoe (panee — HOK),
OCTaTKOB I10 MOAYJIO, anroputMa EBKiinja s pemenus 3a1a4 B LeIbIX Yhciax.

KommiekcHble uymcna. AnreOpandeckass W TpUTOHOMETpuUuecKas (opmbl 3amucu
KOMIUIEKCHOTO Yucia. ApupMeTHUEeCKHe ONepalu ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkeHue
KOMILJIEKCHBIX YUCEN Ha KOOpAMHATHOU miockoctu. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Ui pemieHus (U3HYECKHX U
F€OMETPUUECKUX 3aj1au.

YpaBHeHHUs M HEPABEHCTBA

CucreMa 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C IOMOILIBIO TPUTOHOMETPUYECKON
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OCHOBHBIE METO/IbI pelIeHUs TOKa3aTeNbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUSI UPPAL[IOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX, UPPallMOHAIbHBIX,
NoKa3aTeIbHbIX U JIOTapu(MUUECKUX YPaBHEHHH.

VYpaBHEHMSI, HEpAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHre ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHYeCKHUX 3ajad U
3aJa4 M3 pa3IMYHbIX oO0JlacTell HayKM W peaJbHOM MKU3HU, WHTEPIPETAlUs MOJIy4EeHHBIX
pE3yJIBTaTOB.

DOyHKUUH U rpaduKu

I'paduk kommosunun QyHkuuid. I'eomerpuyeckue obpas3bl ypaBHEHHI U HEpaBEHCTB Ha
KOOPJAWHATHOW INIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U IpaUKH.

['paduueckue MeToIbI pelIeHusl ypaBHEHUI U HepaBeHCTB. I 'paduueckrie MeTo bl perieHus
3aJa4 ¢ mapaMeTpami.

Ucnonp3oBanne rpadukoB (PyHKIUN 71 HCCIEIOBAHUS TPOILECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCcKOro aHajamu3a

[IpumMeHeHne MPOU3BOHON K MCCICAOBAHUIO (PYHKIIMHA HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxosxnenne HanOoJIbIIero U HANMEHBIIIETO 3HAYCHUH HENMPEPhIBHON (YHKIIMHA HA OTPE3KE.



[IpuMeHeHHEe NPOU3BOMHOM IS HAXOXACHHWS HAWIY4YIIET0 PEHICHWS B IPHUKIAIHBIX
3aJadax, Ui OIpENEeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (HopMyiaond wWin
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO IepBOooOpa3HbIX. IlepBooOpa3Hble 37I€MEHTapHBIX
¢bynkuuii. [IpaBuia HaxoX1€HUS IEPBOOOPA3HBIX.

Nurerpan. I'eomerpuyeckuii CMbICI MHTErpaja. BelduciieHue onpeneaéHHoro nHTerpana
no ¢popmyne Hetorona-Jleitbauna.

[IpumeHenue wuHTErpana Juid HaxXOXKJIEHHs IUIOMIAAeH IMIIOCKUX Guryp u 0o0bEMOB
TEOMETPUYECKHX TEIL.

[Tpumeps! pemenuit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHUecKoe MOJICIHMPOBAHNE
peabHBIX MPOIIECCOB ¢ MOMOIIBIO AU(PepeHINaTbHBIX YPAaBHEHUH.

IIVTAHUPYEMBIE PE3YJIbTATDBI

JIMUHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW MO3UIIMU  OOY4YaIOIIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHICKOTO OOIIECTBA, MPEACTABIECHUE O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MpOIEAyp TpakJaHCKOTO oOliecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU H Ha3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaKJAHCKON MIECHTHYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUICKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, DTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUEHOIO, OCO3HAHWE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTEeTUYECKOT0 BOCTIMTAHMSL:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOUast ICTETUKY MAaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHM, BOCIPUUMYHBOCTh K MAaTEeMATHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, PEryNsapHas (pU3HUecKas akTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPy, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3iuuHbIM cdepam
npohecCHOHANBFHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U e€ MPHUIIOKEHUSIMH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oyxaymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYEeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAINPaBJIECHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
TII00ATLHOTO XapaKTepa IKOJIOTUYECKUX TPOoOIIeM, OpUEHTAITUS Ha MPUMEHEHUE MaTEMaTUIEeCKIX



3HAHWH JIS pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPeIbl, TJITAaHUPOBAHHUE IMTOCTYIKOB U OIICHKH
MX BO3MOKHBIX IOCIIEICTBUI JUIsl OKPYKAIOLLEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH W OOIISCTBEHHOW MPAKTHUKHU, TOHMMaHUE MATEMAaTHYECKOW HayKh Kak cqepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTHUSI U 3HAYUMOCTH JUISl pa3BUTUS LIMBUIM3AIINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKU U MaTeMaTH4E€CKON KyJIbTYpPOil KaK CpeJICTBOM IMO3HAHUS MUDA,
TOTOBHOCTb OCYIIECTBJISATh MPOEKTHYIO M MCCIIEI0OBATEIBCKYIO ICITEIbHOCTh HHAUBUIYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jiornueckue aeicTBu:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPU3HAKM MAaTEMaTHUYECKHMX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHA,
YCTAHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui O00OUICHHS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHUPOBAaTh W MNPeoOpa3oBbIBaTh CYXKJIEHHs: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M INPOTHBOpEUYUsS B (pakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IpejylaraTb KPUTEPUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTHUBOPEUNH;

JIeJ1aTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMBbIE U OT
IOPOTHBHOTO), BBICTpPAaUBaTh apPryMEHTAllUI0, TPUBOJIUTH MpPUMEPhl M  KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXAEHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHol 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BBIOMpATh HanOOJIee MOAXOASIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3zoBble nccienoBarebcKkue 1eHCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUPOBAThH
BONPOCH], (PUKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, MCCIEIOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTo OObEeKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC M IS
pelleHus 3a1auu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaThb U HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IPECTaBICHHUS;

CTPYKTYPHUPOBATh HH(POPMALIUIO, TPEJCTABIATH €€ B PA3IMYHBIX (OPMAX, HIUTIOCTPUPOBATH
rpaduvecKku;



OLICHUBAaTh HAAE&KHOCT, MHGOPMAlMM MO CaMOCTOSATENbHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUM C YCIOBUSIMU M IENISAMU
06H_I€HI/I5I, SICHO, TOYHO, I'PAMOTHO BbIPpAXKaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IMHMCbMCHHBIX
TCKCTaX, JaBaTh IOACHCHHA 110 XO4Yy PCHICHHWA 3a/la4yi, KOMMCHTUPOBATD HOJIyT-IeHHblﬁ PE3yibTaT,

B XOJIe OOCYXICHHMsI 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYX/1aeMOU TeMbl, MpoOJIeMBbl,
pelaeMoil 3a1auu, BBICKA3bIBaTh WJEHM, HAllEJICHHbIE HA MOMCK PELICHHs, COMOCTaBJISATh CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUANOra, OOHApY>KMBATh Pa3IU4HUe U CXOICTBO
MO3UINH, B KOPPEKTHOH opMe GOpMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIIATh PE3yJAbTaThl PEUICHHs 3a/layd, SKCIEPUMEHTa, HCCIEI0BaHUA, MPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBHICTYIJICHUS ¢ yY4ETOM 3a7ja4 IPEe3eHTAlMU U 0COOEHHOCTEN
ayJIUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aITOPUTM PEIICHHs 3aJaud, BBIOMpATh CHOCO0 pEmeHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX IPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIeCcca U pe3ybTaTa PelIeHNs: MaTeMaTHYECKON 3ajauu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INpPH pEIIEHUH 3a/a4d, BHOCUTh
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX, HAMIECHHBIX OIIHNOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yNbTaTa IeNId U YCIOBUSIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTHKEHUS pe3ylbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, J1aBaTh OIEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI TpU
pelieHny y4eOHbIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpelensTh BUIbl padOT, JOrOBapHBAThCs, OOCYXIaTh
MIPOIIECC U PE3YIbTAT pabOThI, 0000IIaTh MHEHUS HECKOIBKHX JTFOJICH;

y4acTBOBaTh B IpyNNOBBIX (hopMax paboThl (0O0CyXkIeHHS, OOMEH MHEHUN, «MO3TOBBIE
[ITYPMBD» H HHBIE), BBIIIOJHSTH CBOO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJleHaMH KOMaH/Ibl, OLIEHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOIIMNA TPOAYKT MO KPUTEPUSM,
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

NPEIMETHBIE PE3YJIbTATHBI

K konmy oOyuenus B 10 kiacce oOydaromuiicsi MOMYYHT CIEAYIOIIHE TPEeIMETHBIC
pe3ynbTaThl IO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «AnreOpa U Havania
MaTEeMaTHUCCKOTO aHAIH3ay.

Yuciaa 1 BLIYMCJIEHUS

CBOGOI[HO OHepI/IpOBaTB IIOHATUSAMU . paI_[I/IOHa.IIBHOG YHuCIJIO, 6€CKOHC‘{Haﬂ HepI/IOI[I/ILICCKaSI
JIpoOb, MPOIEHTHI, MUPPAIMOHATHHOE YHCIIO, MHOXECTBA PAllMOHAIBHBIX M JACHCTBUTEIHHBIX
YUCell, MOAYJIb IEMCTBUTENBHOTO YUCTIA;



IPUMEHSATH IPOOU U MPOLIEHTHI JUIsl pEIIeHUs NMPUKIAJHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciel
3HAHUU U PEAIbHOU KU3HU;

NPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, NPaBUJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3ysbTaTa BBIYUCICHUH;

CBOOOJHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpPMY 3alHCH JACHCTBUTEIBHBIX YUCEN ISl PEIICHHS MPAaKTUYECKHX 3a1ady U
NPEeCTaBICHUS JAHHBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOI CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAILHBIM I10Ka3aTelIEM;

CBOOOJTHO OMEpPHUPOBATh MOHATUSAMH: JIOTapu(M dYHcIa, JECATUYHBIE M HATypaJbHbBIC
J0TapuQMmBbl;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHMCIIOBOIO
apryMeHTa;

OTIEpPHPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M aPKTAHT€HC YHCIOBOTO apryMEeHTa.

YpaBHeHUsI H HEPABEHCTBA:

CBOOOIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHMSI U yPaBHEHUS-CIIC/ICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHATHh Pa3IMYHBIE METOJbl PELICHHS PAlUOHAJIBHBIX W JAPOOHO-PAIMOHATBHBIX
yYpaBHEHHIA, IPUMEHSATh METO/I MHTEPBAJIOB JUISl PEILICHHUSI HEPABEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMU: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
LeJIBIMU K03 (hUIIMeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIEHHe MHOTOWIEHa HA MHOTOWIEH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera s pemenus 3anay;

CBOOOJTHO ~ONEpUPOBATh TOHATHAMH: CHCTEMa JIMHEWHBIX ypaBHEHHWH, MaTpHIIA,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoOMeTpUYEeCKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpenenurens 2 X 2 Ui BBIYUCIEHUS €r0 3HauY€HHs], IPUMEHATh ONpPEAeTUTENN A PeLIeHUs
CHUCTEMBl JMHEWHBIX YpaBHEHHUH, MOJENHUPOBATh peabHblE CUTYaI[MH C MOMOILBIO CHUCTEMBI
JWHEWHBIX YpaBHEHHH, WCCIENIOBaTh IOCTPOSHHBIE MOJAETH C TIOMOIIBI0 MATpUll W
OTIpeNieNnTeNeH, HHTEPIIPETUPOBATH MTOJTyYEHHBIH Pe3yIbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIs TpeoOpa30oBaHusl BRIPaKEHHIA;

BBIMOJIHATh ~ MPE0Opa3oBaHUSl YHCIOBBIX  BBIPDAKEHHH, COAEp)KAIIMX CTENEeHH C
palroHaIFHBIM TIOKA3aTeNIeM;

UCIIOJIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpUpOBaTh  MOHATUAMHU:  HppAlMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEHICHHUS C IMOMOMIBI0 PABHOCHIIBHBIX ITEPEXO0JIOB
WIIA OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (Gopmyiasl A IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HE00X0MMBIE (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHIX YPaBHEHUH;

MOJICNIUPOBATh peAJbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
yYpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIH C
UCTIOJIB30BaHUEM armapaTa anreOpsl.

DyHKIUUHN U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMU: (DYHKIMS, CHOCOOBI 3aJaHUs (YHKIWH, B3aUMHO
oOpaTHble (QYHKIUM, KOMIO3UIMUSA (YHKIMHA, rpaduk (YHKLIUHU, BBINOJHATH 3JI€MEHTapHbIE
npeoOpa3zoBanusi rpaduKoB PYHKITUH;

CBOOOJHO OMEpUPOBAaTh MOHATUSAMHU: OOJIACTh ONPEACICHHUS M MHOYKECTBO 3HA4YEHUI
byHKIMY, HYTU QYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;



CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (QYHKLUH,
HanOoJIbIIIee M HAaMMEHbIIIee 3HaYCHNEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSMU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIbIM
nokasaresueM, rpaQuk CTENeHHON (YHKLIMU C HaTypaJbHBIM M LEJIbIM IOKa3areneM, rpapuk
KOPHS N-Oi CTETIeHH KaK (YHKIIUU OOpaTHOM CTENEHU C HaTypalbHBIM IIOKa3aTeIeM;

ONEpPHpOBATh TOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W ApoOHO-TMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

cBOOOJIHO ONEpUPOBAaTh MOHATUSAMM: IOKa3aTelibHas U Jorapupmuueckas GyHKLUHU, UX
CBOWCTBA U TrpaMKH, HCIIOIB30BaTh UX IPAadUKH JUISI PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh MOHATHSAMH: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OIpE/IEICHUE
TPUTOHOMETPUUYECKUX (YHKLUI YHCIOBOIO apryMEHTa;

UCMOJb30BaTh Ipaduku (QYyHKIMH A7 MCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLIeHNH 3aad U3 JPYruxX y4eOHBbIX MPEIMETOB M pealbHOW KHU3HH, BBIpaXaTh (OpMyIaMu
3aBUCHUMOCTHU MEXK]y BETMUMHAMY;

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apupMeTHUYecKas U IeoMeTpUYecKas Iporpeccus,
0eCKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKas IIPOTPECCHs, JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(dopMyia CI0XKHBIX POLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHM VIS PELIEHUs PEeabHBIX 33/1a4 IPUKJIAHOIO XapaKTepa;

CBOOOJHO ~ ONEpUPOBaTh  HOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIN3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
GbyHKIMH, aCHMITOTHI rpaduka GyHKIIH;

CBOOOJTHO OIEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIUH JIsl pelIeHus 3a/1a4;

CBOOOAHO OMNEpUpOBaTh MOHATUSMHU: TI€pBasi U BTOpask NPOU3BOJHBIE (DYHKIIMH,
KacaTeJbHast K rpaduky QpyHKIUY;

BBIYHUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HaTh IPOU3BOJIHBIE ANEMEHTAPHBIX (PYHKIIN;

HCIIOJIb30BaTh T€OMETPUUYECKUIN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIEHUs 3a1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpallU HaJl MHOKECTBaAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat /Ui ONMMCaHUs pealbHbIX IPOLIECCOB U
SBJICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: OIpEJesieHHe, TeopeMa, YpaBHEHHE-CIeICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, J0Ka3aTelbCTBO, PABHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaroluiics MOMYYHUT CIEIYIOIIME MpeIMEeTHbIE
pe3ysbTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OINEpPUPOBaTH MOHATHUSMHU: HATypajJbHOE U 1IEJI0€ YHCI0, MHOXKECTBa
HaTypaJIbHBIX M LENbIX YHCEN, UCIOIb30BaTh NMPU3HaKkK Aenumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YHMCENl AJIs PELIEHUS 3a7a4, IPUMEHATh AIropuT™M EBKINIa;

CcBOOOJIHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3aIMChIBATh HATYpPAJIbHbIE YHCIIA B
Pas3INYHBIX NO3ULUOHHBIX CUCTEMAX CUMCIICHUS;



CBOOOJHO ONEpUPOBATh MOHSTUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMILIEKCHBIX
qHCeN, IPEICTABIATh KOMIUIEKCHBIE YHCIa B anreOpandecKoil U TPUTOHOMETPUYECKOU (dopme,
BBITIOJTHATH apu()METUIECKIE ONIEpallii ¢ HUMH U U300paxaTh Ha KOOPAMHATHOMN TIIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOAHO  OMEpUPOBATH  MOHATHSAMH:  HppAallMOHANbHBIE,  IOKa3aTelbHbIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIHIO PABHOCWIIBHBIX MTEPEXO0JI0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPHUIECKOTO YPABHECHHUS,

CBOOOZHO OINEpPUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATH
HeoO0XoauMbIe (POPMYJIBI IJIS1 pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO OMEPHPOBATH MOHATHAMH: CHCTEMAa M COBOKYITHOCTh YpaBHEHUN U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBbI-CJIC/ICTBHS, HAXOJIUTh PEIICHUS CUCTEMbl U COBOKYITHOCTEH
paloHalIbHBIX, HpPPAlOHATIbHBIX, IIOKA3aTeNbHBIX M JIOTapU(MUYECKUX YypaBHEHUN U
HEPaBEHCTB;

pemiate palioHaJIbHBbIC, HWpPpPAIMOHANBHBIC, I[OKa3aTelbHbIC, JOrapudMHUUECKUe U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEP KAIINE MOYJIU U MTapaMeTphl;

MPUMEHSTH TpaduyecKue METO/IbI IS pEIIeHUs ypaBHEHHUI U HEPaBEHCTB, a TaKXkKe 3a/1a4 ¢
napameTpamu;

MOJICJIUPOBATh peajbHbIC CHUTyalldd Ha S3bIKE aireOpbl, COCTABIISITH BBIPAXKECHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4d, UCCIIEI0OBATH IOCTPOECHHBIE MOJEIN
C HCIOJIb30BAaHUEM allllapara anredpbl, UHTEPIPETUPOBATH MOTyYECHHBINA Pe3ybTarT.

DOyHKUUH U rpaduku:

CTPOUTH TpapuKy KOMIO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO WCCICAOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTH TeOMETpUYECKHe 00pa3bl YpaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPpaUKH TPUTOHOMETPHUUECKUX (YHKIIHIA,

OPUMEHSTh QYHKIIUU AJIE MOJICTTUPOBAHUS M UCCIIEIOBAHUS pPeaTbHBIX MPOIIECCOB.

Hayajia MaTeMaTH4eCKOro aHajm3a:

WCIIOJIb30BaTh TPOW3BOJHYIO JUISI HWCCIAEAOBaHUS (YHKIIMM Ha MOHOTOHHOCTH U
SKCTPEMYMBI;

HAXOJUTh HauOOIbIIIee U HAaUMEHbIIIee 3HaYeHHs (PYHKIIMY HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3ZBOJAHYIO JUISI HAaXOXKJICHUSI HAUTYUIIEro PEIIeHUs] B MPUKIATHBIX, B
TOM YHCJI€ COLMAIbHO-d’KOHOMHYECKHX, 3aJayax, JJIsI ONpPEAeIICHUS CKOPOCTH U YCKOPEHHS
mpolecca, 3aIaHHOTr0 GOpPMYIOi WU TpaduKoOM;

CBOOOZHO OMEpUPOBATH MOHATUSMU: TIEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
nepBOOOpa3HbIe HIEMEHTAPHBIX (YHKIUA U BBIYUCIATH WHTErpan mo ¢opmyne HbroTtoHa-
JleliOnuna;

HAXOJUTh IJIOMAJH TIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETpaa;

MMETh MPEJCTAaBICHUE O MAaTeMAaTHUYECKOM MOJIETUPOBAHUU HA IMPUMEPE COCTABJICHUS
nudepeHIaIbHBIX YPaBHCHUH,

pemarh MPUKIAIHBIE 33/1a4i, B TOM YHCJIE COIMAIIBHO-IKOHOMUYECKOTO M (PU3UIECKOTO
XapakrTepa, CpeJICTBaMU MAaTEMAaTHUYECKOT0 aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHoBaHue pa3iesioB U TeM
Ne Koa-Bo
NPOrpaMMsbI 0P (IIOP)
n/n 4acoB
MHO0X€eCTBO I€HCTBUTEILHEIX YHCE. 5
O0Opa3oBarTenbHbIA HOPTAI HAa Oasze
Muorowiensl. PaninonanbHbie ypaBHEHUS N
1 5 24 MHTEPAKTUBHON IIIaT(HOPMBI JUISI
U HepaBeHcTBa. CUCTEMBbI JIMHEHHBIX - )
. 00vyuenus aereii (uchi.ru)
YpaBHEHUU
MCTAHIIMOHHOE 00pa3oBaHue s
Oynkiun u rpapuku. CreneHHas A = Dv A .
2 o 12 [IKOJIbHUKOB U JIETEN B UHTEPAKTUBHON
KIIMS C IEJIBIM ITI0Ka3aTeIeM .
YHKI = dopme | Yun.py (uchi.ru)
. . JlucTaHIMOHHOE 00pa3oBaHUE IS
ApubdmeTnieckuii KopeHb n-oi CTENEHH. . .
3 " 15 LIKOJbHUKOB U JIETEH B UHTEPAKTUBHOU
allMOHAJILHBIE YPaBHEHUS .
ppatt yp dbopme | Yuu.py (uchi.ru)
JlucTaHIMoOHHOE 00pa3oBaHKE JUISI
[TokazarenbHast QyHKIHS. - .
4 10 LIKOJBLHUKOB U J€T€! B MHTEPAKTUBHOMI
[Toka3zaTenbHble ypaBHEHUS :
dopwme | Yun.py (uchi.ru)
JlucTaHuoHHOe 00pa3oBaHUE IS
Jlorapudmuueckas QyHKIUS. . .
5 18 LIKOJBLHUKOB U JE€TeH B MHTEPAKTUBHOMI
Jlorapudmuueckue ypaBHEHUS :
dopwme | Yun.py (uchi.ru)
JlucTaHIMOHHOE 00pa3oBaHue Ul
TpUrOHOMETPUYECKHUE BBIPAKEHUS U . .
6 22 [IKOJIbHUKOB U JIETEH B UHTEPAKTUBHOU
aBHEHUS .
ypP dopwme | Yun.py (uchi.ru)
JlucTaHIIMOHHOE 00pa3oBaHUE JUIs
7 [TocnenoBarenbHOCTH M MPOrPECCUN 10 LIKOJILHUKOB M JIETEN B HHTEPAKTUBHON
dbopwme | Yun.py (uchi.ru)
JlucTaHIMOHHOE 00pa30BaHME JUIS
8 HenpepsiBable pyHkiuu. [IponszBoanas 20 IIKOJIbHUKOB U JIeTeH B MHTEPAKTUBHOM
dbopwme | Yun.py (uchi.ru)
Ypok 51. cucTeMa MaTEMAaTHYECKUX
MOHATUHN, PAKTOB U METOJOB Kypca
9 [ToBTOpenme, 06001IEHNE, 5 anreOpbl U Havan aHanw3a 10 kiacca -
cUcTeMaTH3aIns 3HaHUN Anre0dpa ¥ Hayajla MaTEMaTHYECKOI0
ananmsa - 10 xnacc - Poccuiickas
DJIEKTpOHHAA 1miKoJia (resh.edu.ru)
OBHIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KJIACC

Ne HaumeHoBaHue pa3iesioB M TeM Koua-Bo
0P (IOP)
n/n MpPOrpaMMbl JacoB
. JlrucTaHIMoHHOE 00pa30oBaHuE IS
HccnenoBanne GyHKIHIA ¢ TOMOIIBIO . .
1 . 22 IIKOJILHUKOB U JIETEN B MHTEPAKTUBHON
MIPOU3BOTHON i
p A dbopwme | Yun.py (uchi.ru)
JlucTaHIMOHHOE 00pa3oBaHue IS
2 [TepBooOpasHas u uHTETpal 12 IIKOJIbHUKOB U JICTCH B MHTEPAKTUBHOM
dopme | Yun.py (uchi.ru)
o JlucTaHIMOHHOE 00pa3oBaHue IS
I'paduku TpuroHOMETPUUECKUX (PYHKITUH. - .
3 14 LIKOJIbHUKOB U JIETEN B UHTEPAKTUBHON
TpuroHomeTpuyeckre HEpaBeHCTBA ;
dopme | Yun.py (uchi.ru)
JlucTaHIMOHHOE 00pa3oBaHue Ul
WppaumnonaneHble, NOKa3aTeIbHbIE U N .
4 o 24 LIKOJBLHUKOB U J€TeH B MHTEPAKTUBHOMI
norapudMHUUecKre HEpaBECHCTBA ;
p p dopwme | Yun.py (uchi.ru)
Ypok 38. onpeenennue KOMIIEKCHOTO
4ypcIa. IeHCTBUSA ¢ KOMIUIEKCHBIMHU
yuciiaMu - AareOpa 1 Hagasia
5 Kommekcusle uncia 10
MaTeMaTHYECKOro aHaansa - 11 kjacc -
Poccuiickas piaeKTpoHHAs IIKOJIa
(resh.edu.ru)
6 Harypanbnblie u nienbie yucia 10
Ypoxk 50. cucTeMbl YpaBHEHUN. METOABI
Cucremsl paruoHaIbHBIX, pelIeHus CUCTeM YpaBHeHUH - Anrebpa u
7 HAPPALMUOHAIBHBIX TTOKA3aTENBHBIX U 12 HayaJia MaTEMaTHIECKOro aHaamsa - 11
Jorapu(PMUYECKUX YpaBHEHUM Kiacc - Poccuiickasi DiaeKTpoHHasl IITKoJIa
(resh.edu.ru)
VYpok 46. ypaBHEHHS 1 HEPABEHCTBA C
JIByMs [IEDEMEHHBIMHU C TapaMETPaAMU -
8 3aza4yu ¢ mapameTpamu 16 Anre0pa 1 HauaJla MaTEMaTHYECKOTO
aganmnsa - 11 kmacc - Poccuiickas
3JIeKTpOoHHAas mKoia (resh.edu.ru)
9 [ToBTOpeHue, 060061IeHNE, 16
cucTeMaTH3alis 3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

HpOBepf[eMbIe NpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

1

Uuncna 1 BEIUKUCICHUS

1.1

OHCpHpOBaTI) IOHATHUAMU: PpalUdOHAIBHOE U ﬂeﬁCTBHTeHBHOC qucCilio,
OOBIKHOBEHHAS U JACCATHYHAsA I[p06b, ITPOLCHTEBI

1.2

Bomonnare  apudmernueckue  omepanu ¢ pPalMOHAIBHBIMH |
JEHUCTBUTEIbHBIMU YUCIIAMU

1.3

BoinonHATe npubanKEHHbIE BHIYUCICHUS, UCIIOb3YS MIpaBUla OKPYTJICHUS,
JienaTh NIPUKUIKY U OLICHKY pe3ysbTaTa BBIYACICHHUN

1.4

OnepupoBaTh MOHATUSMHU: CTENEHb C LIEJIBIM IIOKa3aTejeM, CTaHJapTHas
¢dopMa 3amucH JEHCTBUTEIBLHOIO 4YHCIA, KOPEHb HATypaJbHOM CTEICHU;
UCTIOJIB30BaTh TMOJAXOMANIYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHCEN IS
peleHus MPakTHYECKUX 3a/1a4 ¥ IIPEICTABIICHUS TaHHBIX

1.5

OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOIO YIJIA;
UCNONb30BaTh  3allUCh  IPOM3BOJBHOIO  yraa  4depe3  oOpaTHble
TPUTOHOMETpHUECKHE (PYHKLIUU

YpaBHEHHS 1 HEPABEHCTBA

2.1

OnepupoBaTh MNOHATHAMM: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJIOE,
palyoHaIbHOE, UPPaLMOHAIIBHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE

2.2

BeinonHATe npeobpazoBaHus TPUTOHOMETPUYECKUX BBIPAXEHUH M pelaThb
TPUTOHOMETPUYECKHUE YPABHEHUS

2.3

BeinonHsATe npeoOpazoBaHMs LENbIX, palMOHAIBHBIX W HPPALMOHATIBHBIX
BBID@KEHUII W pelarb OCHOBHBIE THIBI LEJbIX, pPALUOHAIBHBIX U
UppalMOHATIbHBIX YPAaBHEHUH U HEPABEHCTB

24

IIpuMeHATh ypaBHEHUS U HEPABEHCTBA JUISl pEIIEHUS MaTEMaTHYECKUX 3a/1a4
¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peallbHOW KU3HU

2.5

MopenupoBaTh peajbHbIE CHUTyalldd Ha S3BIKE anreOphl, COCTaBIATH
BBIPAXKEHHUSI, YPABHEHUs, HEPABEHCTBA IO YCIIOBUIO 33Ja4d, MCCIEIOBATH
MOCTPOCHHBIE MOJEIHU C HCIIOJIb30BAHUEM arapara alnreopsl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATHAMU: (PYHKIHS, crIOCOOBI 3afaHus (PyHKIMH, 00JacTh
orpezesieHus] U MHOYKECTBO 3HaUeHUN GyHKIUH, rpauk GyHKIIUH, B3AUMHO
oOpaTHble PYHKINH

3.2

OnepupoBaTh MOHATUAMU: YETHOCTh U HEUETHOCTH QYHKLNH, HYJIN (DYHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA

33

Hcnonb3oBate rpaduky GyHKIMNA 1151 pELIeHUs] ypaBHEHUH




Ctpouth ¥ 4uTaTh TpadUKU JTHHEHHOU (PYHKITMHU, KBAAPATUUHON (YHKIINUH,

34 CTENEHHOHN (YHKIIMU C TIETBIM IMOKa3aTeIeM
Hcnonw3oBarek rpaduku  (QYHKIUNA JUIsI  UCCIEAOBAHUS TIPOIECCOB H
3.5 3aBUCUMOCTEH TIpH pEUICHWW 3a/Jad U3 JIPYyTuX Yy4eOHBIX MPEAMETOB H
peaNbHOM KU3HU, BBIpaXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKTY BeTUIMHAMU
4 Hauana maTemaTtuueckoro anaimmsa
41 OnepupoBaTh MOHATHSIMH: IOCIIECJOBATEIBLHOCTh, apudMeTHdecKas H
) reoOMeTpUYecKasi MpoOrpeccuu
49 OnepupoBaTh TOHATHSAMHU: OECKOHEUHO YOBIBaIOmIas TIeOMETpUUYecKas
’ nporpeccusi, cyMmma 6€CKOHEYHO yOBIBAIOIICH r€OMETPHIECKON POTPECCHH
4.3 3amaBaTh MOCIEIOBATEIIBHOCTH PA3IMYHBIMK CIIOCOOaMHU
44 Hcrnonb30BaTh CBOMCTBA MOCIIEIOBATEILHOCTEH U MPOTPECCUI JIJIST PEIICHUS
' peanbHbBIX 3a/1a4 NMPUKIAJTHOTO XapaKTepa
5 MHoOKecTBa H JIOTHKA
5.1 OnepupoBaTh MOHATUSAMU: MHOYKECTBO, OTNIEpalliy HaJl MHOYKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar Jyisi  ONUCAHUS
52 pealbHBIX MPOLECCOB U SBICHUH, MPH PEIICHUU 3a7a4 U3 JPYTUX y4eOHBIX
MPEIMETOB
53 OnepupoBathb MOHATHUSIMH: onpezeeHue, TeopeMa, CJICICTBUE,
JIOKa3aTelIbCTBO
11 KJIACC
Kona .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMpoBepPsieMoOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 0opa3oBaHus
pe3yjabTara
1 Yucna 1 BEIYUCICHUS
OnepupoBaTh MNOHATUSMHU: HATypalbHOE, IIE€JI0€ YHUCIO; HCIOJIb30BaTh
1.1 MPU3HAKU JE€IMMOCTH UENbIX YHCEJ, pPAa3j0oKEHHWE YHCla Ha MPOCThIE
MHOXKHUTENH JIJISl PeIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENIEHB C PAIIMOHATBHBIM MOKa3aTeleM
13 OnepupoBaTh MOHATHSMU: JIOTapu(dM UKCTa, AECSITHYHBIE W HATypaJbHbBIE
' norapuQme
2 YpaBHEHHS 1 HEpABEHCTBA
[IpuMeHsITH  CBOMCTBAa CTENEHW I MNpeoOpa3oBaHUs  BBIPAKEHUH,
2.1 ONEpUpPOBaTh MOHATHSAMH: TIOKAa3aTEIbHOE YpPAaBHEHHE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITHI TOKA3aTEIHHBIX YPABHEHUI U HEPABEHCTB
BeimonuaTe mpeoOpazoBaHUs BBIPAKEHUN, COJEPIKAIIUX JIOTapU(PMBI,
2.2 OTIepUPOBATh MOHATHIMH: JIOTApU(PMUUYECKOE YpaBHEHHE W HEPABEHCTBO;
peliaTh OCHOBHBIC TUIIBI JJOTapU(PMUUECKUX YPABHEHHIA U HEPABCHCTB
2.3 HaxoauTts pemieHus npocTennx TpPUroHOMETPUUECKUX HEPABEHCTB




OnepupoBaTh MOHATHSAMHU: CHUCTEMA JMHEWHBIX YPaBHEHUH U €€ pEIICHUE;

24 HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM Ui PELICHUS MPAKTUYECKUX
3aj1a4
)5 Haxoouts pemeHns npoCcTeNInX CUCTEM U COBOKYITHOCTEH PAallMOHAJIBHBIX
' YPaBHEHHUI U HEPABEHCTB
MogenupoBaTh pealbHbIE CUTyalldd Ha S3bIKE ajreOpbl, COCTaBIATH
2.6 BBIDQXCHMS, YPAaBHEHHUs, HEPABEHCTBA M CUCTEMBI II0 YCJIOBHIO 3a/ayH,
UCCIIEI0BaTh TOCTPOEHHBIE MOJIEH € MCIIOJIb30BAaHUEM amapaTa anreOpbl
3 OyHKIUYU U TpapUKA
OnepupoBaTh NOHATHAMH: TepUOAMYECKass  (DYHKIHS, TMPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMM, TOYKH SKCTpeMyMa (YHKIHMH, HauOoJbllee U
' HavMEHbIIee 3HaueHHUsT (YHKIUU Ha MPOMEXKYTKE; MCIOIB30BATH HX JUIS
uccie1oBaHus (QYHKIMH, 33JaHHOU IpaduKOM
OnepupoBaTh MOHATHAMHU: TpadUKU MOKA3aTEIbHOM, JOrapuMHUUECKON U
3.2 TPUTOHOMETPUUECKUX (YHKUUH; H300pakaTh HUX Ha KOOPAMHATHOMN
IUIOCKOCTH UM UCIIOJIb30BATh JJIsl PELLICHUS] ypaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOH IJIOCKOCTH Tpa(UKK IMHEHHBIX YPaBHEHUH 1
' MCIIOJIb30BaTh UX JUISl PEIICHUSI CUCTEMBI JIMHEWHBIX ypaBHEHUN
3.4 Hcnonb3oBate rpaduku GyHKUMHA Ui UCCIIEAOBAaHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPyruxX y4yeOHBIX JAUCLUILINH
4 Hauvana maremMaTnyeckoro aHaamsa
OnepupoBaTh NOHATUSIMU: HENPEphIBHASL (QYHKIUS, TPOU3BOHAS (PYHKIINU;
4.1 UCIMOJIb30BaTh T€OMETPUYECKUA U (PU3MUECKUI CMBICT MPOU3BOAHOM st
peleHus 3a1a4
49 HaxoauTh npon3BoiHbIE 3JIEMEHTAPHBIX (PYHKIIUH, BBIYUCIATH IPOU3BOIHBIE
' CYMMBI, IPOU3BEICHUS], YACTHOTO (DYHKIIUH
Hcnonp30BaTh NPOU3BOAHYIO ISl UCCIIEOBaHMS (PYHKIIMM HA MOHOTOHHOCTD
4.3 U DKCTPEMYMBbI, NPUMEHATh PE3YyNbTaThl HCCIENOBAHUS K IIOCTPOEHUIO
rpadukoB
44 Hcnonp30BaTh NMPOU3BOJAHYIO JUISl HaXOXKJIEHUS HAWIYYIIEro pEUIeHHs B
' MPUKIIAIHBIX, B TOM YHCJIE COI[HAIbHO-DKOHOMUYECKHX, 3a7auax
A5 OnepupoBaTh MOHATHSAMHU: MEpPBOOOpa3HAas W  HHTErpaj; IOHUMATh
' reoMeTpUUecKUid U GU3NYECKUI CMBICIT UHTErpaia
46 Haxonute nepBooOpa3Hble 3IeMEHTApHBIX (YHKIUI, BBIYUCIATh MHTErpall
' no ¢popmyine Hetotona — JleliOHuna
47 Pemats npukianHble 3aaud, B TOM YHUCIE COLUAIBHO-3KOHOMHUYECKOIO U

(I)I/I3I/I‘-ICCKOFO XapaxkTepa, CpCACTBAMU MATEMATUYICCKOT'O aHaJIN3a

HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KITACC




Kon

IIpoBepsieMblii JJIEeMEHT COePKAHUS

1 Yucna v BBIYUCICHUS
Panmonanshbie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOU, TIPOIICHTHI, 0ECKOHEYHBIE
11 MEePHONYECKHE poOH. ApH(PMETHUECKHE ONepaluu C PalUOHATBHBIMUA YHCIAMHU,
’ npeoOpa3oBaHusl YHMCIOBBIX BbIpakeHui. llpumenenue apoOGeil M MPOLEHTOB JUIS
peLIEeHNS TPUKIIAIHBIX 33/1a4 U3 PA3JIUYHbIX OTpaciel 3HAHUW U pEAIbHOW KU3HU
JleiicTBUTENbHBIC YKCIa. PalinoHaIpHBIC U UppalOHATBHBIC YUCla. APpUPMETHICCKIEC
1.2 Olepaluu ¢ JCHCTBUTENBbHBIMUA yuciaMH. IlpuOnukEHHBIE BBHIYMCICHUS, IPAaBHIIA
OKpYTJICHHS, TPUKHUIKA U OLCHKA PE3YJIbTAaTa BIYUCICHUI
Crenens ¢ 1enbiM mmokasareneM. CtanmapTHas Gopma 3aricu JeHCTBUTENBHOTO YHCTA.
1.3 Hcnonb3oBaHue moaxonsmieil (OpMbI 3allMCH JEHCTBUTENBHBIX YHCEN JUIS PEIICHHS
MPAKTUYECKUX 33124 U IPEACTABICHHS JaHHBIX
14 ApudmeTrueckuii KOpeHb HaTypalibHOU creneHu. JlelicTBus ¢ apupMeTHUYECKUMHU
' KOpPHSIMU HATYpaJbHOW CTENEHU
s CuHycC, KOCUHYC M TAaHT'€HC YUCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apDKTAaHI'€HC
YHUCJIOBOI'O apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE TPe0Opa30BaHUS
29 [IpeoOpazoBaHre TPUTOHOMETPUICCKUX BhIpakeHH. OCHOBHBIC TPUTOHOMETPHUICCKHE
' bopMyIbI
53 VYpaBHeHue, KopeHb YypaBHeHUsA. HepaBeHCTBO, penieHue HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 Pemenue nenpix 1 [poOHO-pallMOHANBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemenue nppanroHanbHbIX YPAaBHEHHI U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YpaBHEHUN
27 [IpuMeHeHne ypaBHEHHI 1 HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX 3a/1ay U 3a7a4 U3
’ pa3IMYHBIX 00JaCTel HayKH U peallbHOM KU3HU
3 OyHKIMH U TpaduKu
3.1 OyHK1UA, ciocoOs! 3aaanus pyukiuu. ['paduk ynkiuu. Bzaumao odpaTabie GyHKITUN
39 O6macth onpeienieHust U MHOKeCTBO 3HadeHUH pyukimu. Hynu ¢ynkiuun. [TpomexxyTku
' 3HAKOMOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 CrenenHast (yHKIUS C HATYpaJbHBIM M IIENBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa 1 rpad UK KOpHS 1n-0i CTETICHH
34 TpuronomeTpuyeckass OKpPYKHOCTb, OINpEACNEHUE TPUTOHOMETPUYECKHUX (DYHKIIHMA
' YHUCJIOBOT'O apryMEeHTa
4 Hauana marematrueckoro aHaimsa
41 [TocnenoBarenbHOCTH, CIMOCOOBI  3aJaHUS  MOCJIENOBAaTEIBLHOCTEH. MOHOTOHHBIE
' [OCIIEI0BATENLHOCTH
40 Apudmerndeckass ¥ TreoMeTpudYeckas mporpeccuu. beckoHedHO  yObIBaromias

reomerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIONIEH T€OMETPUUYECKON




nporpeccuu. @opmysia CI0XHBIX IPOIEHTOB. Vcronb30BaHne MPOrpecCuu i peIeHUs
peasIbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa

5 MHosxecTBa 1 JIOTUKA
MHoecTBO, onepanuu HaJ MHOXecTBaMu. Jluarpammsl Jiiepa — Benna. [lpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOTI'O anapaTa JijIsl OlMCaHUs peabHbIX IIPOLIECCOB U SBJICHUM,
IIpU PELICHUN 3a]a4 U3 IPYIUX y4EOHbIX NIPEIMETOB
52 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTeIbCTBO
11 KITACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Yucna v BIYMCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
1.2 CrerneHb ¢ pallnoOHaIbHBIM ITOKa3areaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm umcna. [lecaTndynble U HaTypajlbHbIe JOrapupMbl
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BRIpAKECHUMN, COACPIKAIINX JIOTAPU(MBI
22 [TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIINX CTENIEHH C pallMOHAJIbHBIM MIOKa3aTeleM
2.3 [TprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 Iloxa3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMsl JINHENHBIX YpaBHEHUH. Penenne npukiIaaHbIX 3aad ¢ IOMOILIBIO CUCTEMBI
’ JIMHEUHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUH U HEPABEHCTB
)8 [IpumeHeHre ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMATUYECKUX 3a/1ad U
' 3a/1a4 U3 pa3IMYHbIX 00JIaCTel HayKU U peaibHON KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. Ilepuonuueckune ¢yHkuu. IIpoMexyTKHn MOHOTOHHOCTH —(DYHKIIMH.
3.1 Makcumymbl U MUHUMYMBl (yHKIMM. Haubonbliee W HauMeHblee 3HAYCHHE
(GYHKLINU Ha TPOMEKYTKE
32 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.3 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUHN A5 peLlIeHHUs] ypaBHEHUH U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpagukoB pyHKIUH A UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOPbIE BO3HUKAIOT MPH PELICHUHU 337a4 U3 JPYTrUX y4eOHBIX MPEIMETOB U peabHON
KU3HU
4 Hayana maTemaTtnueckoro aHainsa
4.1 HenpepsiBable yHKIIH. METO MHTEPBAIOB JIJIs1 PEIICHUS] HEPABEHCTB




4.2 [TpousBoanas pyHkumu. ['eomeTpuueckuii 1 PU3NIECKUI CMBICT TTPOU3BOTHOM
43 [Tpon3BosHbIe d3JeMEHTapHBIX (QYHKIUH. DOpMynbl HaXOXICHUS IPOU3BOTHOMN
’ CYMMBI, IPOU3BEICHUS M YACTHOTO (DYHKIUN
[IpuMeHeHne TPOU3BOAHOW K HCCIENOBaHMWIO (YHKIMI HAa MOHOTOHHOCTH U
4.4 9KCTpeMyMbl. HaxoxneHue HauOOJbIIEro M HAaUMEHBLIETO 3HaueHHUs (YHKIMHA Ha
OTpE3Ke
45 IIpuMeHeHne MPOU3BOIHOM JUIsl HAXOKIACHUS HAWIYYILIErO PELICHUs B IPUKIIAJHBIX
’ 3ajadax, AJIs ONpeesieHs] CKOPOCTH MpoIiecca, 3aJaHHOTO (OPMYIION WK rpadukoM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 Wuterpan, ero reomerpudeckuil u (pu3ndeckuil cMbici. Beluncienue uHTerpaina mno

dbopmysne Hetotona — JleiiOHuia

HNPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

Kon

HNPOI'PAMMBLI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

HpOBepﬂeMbIe TpeﬁoBa}mﬂ K IPEAMETHBIM pe3yJibTaTaM 0CBOCHUA

NMPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHusi

Brnagenue MeronaMu J0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a/1a4; YMEHUE
dbopMynupoBaTh M ONEPUPOBATh TMOHATHAMM: OINpEAEIeHUEe, aKchoMa,
TeopeMa, CIIEACTBUE, CBOMCTBO, IPU3HAK, JHOKA3aTENbCTBO, PABHOCHIIBHBIE
(GOpMyIHpPOBKH; TNPUMEHATh HX; yMeHHe (opMylupoBaTh OOpaTHOE H
IIPOTUBOINOJIOXKHOE YTBEPXKAECHUE, IPUBOJAUTH IPUMEPBl U KOHTPIPUMEDHI,
UCIIOJB30BaTh  METOJ  MAaTeMaTHMYeCcKOM  MHAYKIHMH;  NPOBOJUTH
JI0Ka3aTeNbHbIE PAcCYK/IECHUS MPU PEIICHUH 33/1a4, OLICHUBATh JOTMYECKYIO
IIPABUJIBHOCTB PACCYKIEHUH; YMEHHUE ONIEPUPOBATH IIOHATUSMU: MHOXKECTBO,
MOJIMHOXKECTBO, OIEpallMi HaJl MHOXXECTBaMHU; YMEHHE HCI0Ib30BaTh
TEOPETUKO-MHOXECTBEHHBIN anmnapar [yl ONUCaHUs pealbHbIX IPOLECCOB U
SBJICHUH U MIPU PELLIEHUH 33714, B TOM YUCIIE U3 IPYTUX YUEOHBIX IPEAMETOB;
YMEHHUE ONEepUpOBaTh MOHATHIMU: Tpad, CBIA3HBIN rpad, AepeBo, UK, Tpad
Ha TIUIOCKOCTHM; YMEHHE 3a/JaBaTb U OMNHUCHIBaTh Tpadbl pazTUYHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHHe onepupoBaTh MOHATUSMHU: HATypajlbHOE YHUCJIO, LEJI0€ YHCIIO,
CTEMEHb C IIEeJBIM IMOKa3aTeleM, KOPEHb HaTypaJbHOW CTEMEHU, CTETCHb C
palMOHANbHBIM TOKA3aTeNeM, CTENEeHb C JCHCTBUTEIBHBIM IOKA3aTEJeM,
jorapudm 4ucia, CHHyC, KOCHHYC ¥ TaHT'€HC IIPOU3BOJIBHOIO YHCIIa, OCTATOK

no MOAyJir0, paluOHAJIBHOC YUCIIO, UPPAIHUOHAIIBHOC YHUCIIO, MHOKCCTBA




HATypaJbHbIX, LEIbIX, PAllMOHAIBbHBIX, JCUCTBUTEIIbHBIX YHCEN; YMEHUE
WCIIOJIh30BaTh TPU3HAKK JICTUMOCTH, HAaUMEHBITUN OOIMA JETUTETh W
HaUMEHbIIIee 00Iee KpaTHOE, aNropuTM EBKIMAA NMpU pElIeHUH 3a1ad,
3HAKOMCTBO C Pa3JIMYHBIMU MTO3UIIMOHHBIMU CHCTEMaMHU CUUCIICHUS; YMCHHE
BBHITIOJHATh BBIYUCIICHHWE 3HAYCHHA W TIPEOOpa30OBaHUSI BBIPAKCHHHA CO
CTENEeHsAMH | Jiorapudmamu, mpeoOpa3oBaHus IpPOOHO-PAIMOHATBHBIX
BBIPDAKEHHM; yMEHUE OIEpPUPOBATh MOHATUSMU: IOCIEI0BATEIHHOCTD,
apudMeTHUecKasl MPOTPECCHsi, TeOMETpHYECKasi Mporpeccus, OCCKOHEYHO
yObIBaromas reoMeTpuyecKast MIPOTPECCUSL; yMeHUe 3aJ1aBaTh
MOCJICIOBATEILHOCTH, B TOM YHCJIC C MOMOIIBIO PEKYPPEHTHBIX (HOpMYIT;
YMEHUE ONEPUPOBATH TMOHSTHAMHU: KOMIUIEKCHOE YHCIO, COMPSHKEHHBIC
KOMIUIEKCHBIE 4YMCia, MOAYJIb U apryMEHT KOMIUIEKCHOTO yucia, ¢opma
3allUCH KOMIUIEKCHBIX YHCeNl (reoMeTpuueckasi, TPUTOHOMETpPUYECKas |
anrebpanyeckas); yMeThb MPOU3BOJAUTH apHU(PMETHUUYECKUE JCHCTBUS C
KOMIUIEKCHBIMM ~ YWCJIAMHU;  TPUBOAWTH  NPUMEPHl  HCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEpPUPOBATh IMOHATHUAMM: MaTpuua 2xX2 u 3%3,

OIMpCACIIMTCIIb MaTpHUIIbI, FGOMCTpI/I‘ICCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBaTh IOHATHUAMM: PALMOHAIBHBIC, HWPPALMOHAJIBHBIE,
NoKa3aTejbHbIe, CTENeHHble, JorapupMUUecKue, TPUTOHOMETPUUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATH NOHATUSIMU:
TOKJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHHE, HEPAaBEHCTBO,
CHUCTEMa YPaBHEHHUI U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHHI, HEPABEHCTB
U CUCTEM; YMEHHUE pellaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3JIMYHBIX IPUEMOB; pEIIaTh YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI C
[apaMeTpoM; IMPUMEHATb YPAaBHEHMs, HEPABEHCTBA, HX CUCTEMBI I
pelIeHns MaTeMaTUYEeCKUX 3a/1ad U 33/1a4 U3 pa3IMuHbIX 00JIacTeil HayKu U

peanbHOU KU3HU

YMeHue onepupoBaTh MOHATHAMU:  (QYHKIUS, UYETHOCTH (YHKIHUH,
NePUOANYHOCTh (PYHKIIMM, OTPAaHUYEHHOCTh (PYHKUHMH, MOHOTOHHOCTb
GyHKLIMH, SKCTpeMyM (GYHKUWH, HauOoJiblllee M HauMEHbIIee 3HAYCHMS
GyHKIIMM HAa MPOMEXKYTKE, HempepblBHAs (DyHKLHS, acCUMNOTOTHI Ipaduka
¢dbyHKUMU, TepBas M BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUECKUI U
¢uznyeckuit  CMBICT  IPOU3BOJHOW, MEpBOOOpazHas, ONpPECIEHHBIH
UHTETpajl; yMEHHE HAaXOJUTh AaCUMOTOTHl rpaduka (QyHKIUH;, yMEHHE
BBIUHCIISTH MPOU3BOIHBIE CYMMBI, IPOU3BE/IEHUS, YACTHOTO U KOMIIO3HUIINH
GyHKUIMH, HAXOIUTH ypaBHEHHUE KacaTelbHOH K rpaduky QyHKIMM; yMEHHE

HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIMI; yMEHHE HCIIOIb30BaTh




NPOM3BOJIHYIO JJISl HCCIENOBaHUS (DYHKIUH, HAXOIUTh HAWOOJbIINE H
HauMEHbIINE 3HAa4YeHHs (YHKOMH; CTPOUTH TpadUKH MHOTOYICHOB C
UCTIOJIb30BAaHUEM  alllapaTa MaTeMaTHYeCKOro aHalu3a; IMPHUMEHSTh
HPOU3BOAHYIO JUIS HAXOXKICHUS HAMJTY4YIIEr0 PEIICHNUS B IPUKJIAIHBIX, B TOM
YHCI€ COLMAIbHO-DKOHOMUYECKMX U (U3MYECKUX 3a/adyax; HaXOIUTh
wiomaam 1 00bEMBI (PUTYp C TMTOMOIIBI0 MHTETPasia; MPUBOIUTH IPHUMEPHI
MaTeMaTHYeCKOT0 MOJCIMPOBAaHUSA C TOMouUIbio auddepeHnnanbHbIX

ypaBHEHU U

YMeHue onepupoBarh MOHATUAMH: rpaduk (QyHKIUH, oOpaTHas (YHKIIHS,
KOMITO3UIUS (YHKUWH, JUHeWHas (QyHKUMSA, KBajpaTHYHAs (QYHKIUS,
paunoHanbHass (QyHKIMS, CTerneHHas (QYHKUUS, TPUTOHOMETPHUUECKUE
¢yHkuMu, oOpaTHBIE TPUTOHOMETpPHUYECKHE (YHKIWHU, MOKa3aTeIbHAs |
agorapupmuueckas (QyHKIUM; YyMEHHE CTPOUTh TIpadUKU H3YYEHHBIX
(GyHKUMH, BBIMOTHATH MpeoOpa3oBaHus rpaduKoB QYHKIUH, HUCIOIB30BATh
rpaduKy A U3y4eHUs IPOLECCOB M 3aBUCUMOCTEH, MPU PEIICHUH 3a/1a4 U3
JOpYyruxX Y4eOHBIX MPEIMETOB M 3a/1a4 W3 pealbHOW >KU3HH; BBIPAXKAaTb
dopMynaMu 3aBUCUMOCTH MEXAY BEJIMYMHAMM; UCIOJIb30BaTh CBOICTBA U
rpadukyd QYHKUMH JUISI pEeUIeHHs ypaBHEHHWH, HEPABEHCTB M 3aJad C
napameTpamMy; M300paxaTh Ha KOOPJAWHATHOM INIOCKOCTH MHOXECTBa

pELICHUI YpaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/ladydl pa3HbIX TUIIOB (B TOM YHCJIE Ha
HPOLIEHTHI, JOJIHM U YaCcTH, Ha IBUKEHHE, pabOTy, CTOUMOCTb TOBAPOB U YCIIYT,
HaJIOTH, 3aJayd M3 o00JacTu YOpaBJIE€HUS JMYHBIMM M CEMEWHBIMU
¢uHaHCAMM); COCTaBIATh BBIPAKEHMs, YpaBHEHHsS, HEpPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBAaTh IIOJIYYCHHOE pECIICHUE U
OLIEHUBATh MPAaBJONOJO0OHOCTh PpE3yabTaTOB; YMEHHME MOJETUpPOBATh
peanbHble CHUTyallud Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKCHMUS,
YpaBHEHUs, HEPABEHCTBA U MX CUCTEMBI 10 YCIIOBUIO 3aJ1a4H, UCCIIEI0BAThH
IIOCTPOCHHBIE ~ MOJEIM C  HUCIHOJb30BAaHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUCHHBINH pe3ybTaT

YMeHue omnepupoBaTh MOHATHSAMH: cpelHee apudmernyeckoe, MeaAHaHa,
HauOoJbIlIee W HaWMEHBIICe 3HAYCHHS, pa3Max, JHUCICPCHS, CTaHJIAPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHWE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMaIIMIO, MPEACTABICHHYI0 B TaONWIlaX, Ha JUarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOWCTBA PEATHHBIX IMPOIECCOB M SBICHUH; MPEICTABIATH
uHpOpMAIIMI0O C TOMOIIBI0 TAa0NHWII ©  JUarpaMM; HCCIEeNIOBaTh

CTaTUCTUYCCKUE MTAaHHBIC, B TOM YHUCJIEC C IMIPUMCHCHHUCM rpa(bnqecxnx




MCTOOB M JJICKTPOHHBIX CPCACTB; rpa(bnqecm/l ucciacaoBarb COBMCCTHBIC

HaOJI0/IEHUS C IOMOIIBIO JUarpaMM paccerBaHUs U JIMHEIHON perpeccuu

YMeHue onepupoBaTh MOHATUSIMH: CIIYYaHHBIA OIBIT M CIIY9aifHOE COOBITHE,
BEPOSTHOCTh CIYYaHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOATHOCTH C
UCIOJIb30BaHUEM IpauyecKUX METO/I0B; IPUMEHSTH (POPMYJIbl CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (OPMYITy TIOJHOM BEPOSTHOCTH, (POPMYILY
bepnymiu, komOuHaTopHuble (akThl U (HOPMYIIbI; OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHHE OIEPUPOBATH MOHATUSAMHU: CIydaiHas
BEJIMYMHA, PACIPEICICHUE BEPOSITHOCTEH, MAaTE€MaTUYeCKOe OXXHJIAHHE,
JHCTIepCHs M CTaHIAPTHOE OTKIOHEHHWE CIIy4allHOW BENMYMHBI, (YHKIUU
pacupeneneHus M IUIOTHOCTH  PaBHOMEPHOrO, IIOKA3aTelIbHOIO U
HOPMAaJIbHOT'O PaclpeieNICHH; YMEHUE UCIIOIb30BaTh CBOMCTBA U3YyYEHHBIX
pacupeneneHuid Juisl pelleHus 3a/Jady; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH
0OJBIINX YHCET, METO/bI BEIOOPOYHBIX UCCIIEI0BAaHUMN; YMEHNUE IPUBOIUTH
OpUMephl MPOSBIEHUS 3aKOHAa OONBIIMX YHCET B MPUPOAHBIX U
OOLIECTBEHHBIX SBJICHUSAX; YMEHHE ONEpPUpPOBATh IMOHATHSMHU: COYETAHUE,
MePEeCTaHOBKA, YUCIIO COYETAHUM, YUCIIO MEepecTaHOBOK; OMHOM HpI0TOHA;
YMCHHE TPUMEHSATh KOMOMHATOPHBIC (DAKTBI M PACCYXIACHHS IS PEIICHUS
3a/la4; OIEHUBATh BEPOSTHOCTU pEANbHBIX COOBITHI; COCTaBIATH

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIBTAT

YMeHue  onepupoBaTh  NOHATUSMH:  TOYKA, IpsAMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYMHA yIJa, IIJIOCKUN Yroj, ABYI'PaHHBIN
YIoJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAKOLIUECS INPsAMBIC, MMapaLUIEIbHOCTh U
NEPHEHANKYJIAPHOCTb IPSAMBIX U IUIOCKOCTEH, YroJI MEXAY IMPSAMBIMH, YroJl
MEXIY NPSAMOU M IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH, PACCTOSHHUE OT
TOYKU J0 IUIOCKOCTH, PACCTOSHHUE MEXKAY IPSMBIMU, PACCTOSHHUE MEKIY
IUIOCKOCTSIMU; YMEHHE UCTIOIb30BaTh MPH PELLIEHUH 3a/1a4 U3YUYEHHbIE (aKThI
U TEOopeMbl IUIAHUMETPUM; YMEHHE OIICHMBAaTh pa3Mepbl OOBEKTOB
OKPY’KAOIIIETO MHpA; CTPOUTh MAaTEMaTHYECKHUE MOJEIN C TOMOUIBIO
FEOMETPUYECKUX IIOHATUNM W BEIUYMH, pellaTh CBA3aHHBIE C HUMH

MPAKTUYCCKUE 3aJ]adr
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YMeHue omnepupoBaTh MOHATUSAMHU: IUIOMAAL (UTYPBL, 00BEM (GUTYDHI,
MHOTOTPaHHUK, PaBUIIbHBIA MHOTOIPaHHUK, CEUEHNE MHOTOTpaHHHKA, KYO,
napajjenenunes, npusMa, nupamujaa, Gurypa v moBEpXHOCTh BpAIECHUS,
LWIMHAP, KOHYC, mmap, cdepa, miomans cepsl, MIOMALb MOBEPXHOCTH
NUpPaMUbl, TPU3MBI, KOHYyCa, LWIMHIpPA, 00BEM Kyba, MPSIMOYTOJBHOTO

napasuiesienumne1a, MupaMu/ibl, IPU3MBI, IUIMHAPA, KOHYCa, [1apa, pa3BEPTKa
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MOBEPXHOCTH, CEUEHHUs KOHyca W MWIWHApPA, TapauiebHble OCH WU
OCHOBaHUIO, CEUEHHE IIapa, MIIOCKOCTh, Kacaromascs cgepbl, HUIUHAPA,
KOHyCa; YMEHHE CTPOUTh CEUEHHWE MHOIOrpaHHUKa, HM300paXkaTh
MHOTOTPaHHHUKH, (UTYPbl U TOBEPXHOCTH BPAILLIEHHUS, UX CEUEHHUS, B TOM
YHCIie ¢ TOMOIINBIO AJIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTh CBOHCTBA
FeOMETPUUECKUX (UTYp, CaAMOCTOSTENBHO (OPMYIUPOBATH ONpeAesICHUs
U3ydaeMbIX (UTYp, BBIBHUTaTh THUIIOTE3bI O CBOWCTBAX M MPHU3HAKAX
reOMEeTpUUECKUX (Uryp, OOOCHOBBIBaTH WJIM ONpPOBEpPraTh HX; yMEHHUE
MPOBOANTH KJIACCU(PUKAIINIO (DUTYpP MO pa3TUIHBIM MPHU3HAKAM, BBITOJHATH

HGOGXOI[I/IMble AOIIOJIHHUTEIIBHBIC ITIOCTPOCHUSA

YMeHHe ~ OomepupoBaTh  MOHSATHSAMH:  JBMDKEHHE B IPOCTPAHCTBE,
napauIebHBIA TEPEHOC, CUMMETpPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpazoBaHue moA00UsA, TOMOOHBIE (UTYpBI;, YyMEHHE
pacrmo3HaBaTh paBHBIC M MOJO0OHBIE (DUTYpBI, B TOM 4YHUCIIE B IMPHUPOJIC,
UCKYCCTBE, apXUTEKTYPEe; MCIOJIb30BATh T'€OMETPHUCCKUE OTHOIICHUS TPH
pelICHUH 3a/1a4y; HaXOIUTh TEOMETPUYCCKUEC BEIMYWHBI (IUIMHA, YTOJI,
IUIOIAb, 00BEM) MPH PEHICHUU 3a7a4 U3 IPYTUX YYeOHBIX MPEJAMETOB U M3
pPETbHON KU3HU; YMEHHUE BBIYHCIISTH TEOMETPHUYCCKHE BEIIMYUHBI (IJTHHA,
yroJ, IJo@aab, 00bEM, IIIOMAAh MOBEPXHOCTH), UCIONB3ySd H3y4eHHBIC
GopMysIbI ¥ METOJBI, B TOM YHCJE: IUIONIAIh TOBEPXHOCTH IMHUPAMUJIBL,
MIPU3MBI, KOHYCA, IIUIMHAPA, IJI0Maas chepbl; 00bEM Kyda, MPSIMOYTOJIHHOTO
napauieNienure/1a, MUPaMHIbI, TIPU3MBI, [IWIMHIPA, KOHYCA, IIapa; YMCHHE
HAXOJUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP

YMeHue omepupoBaTh MOHATUSMHU: MPSMOYTOJbHas CHUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPJHMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3lioKeHHWE BEKTopa Mo Oasucy,
CKaJsIPHOE TIPOM3BEJICHUE, BEKTOPHOE IMPOM3BEACHHUE, Yrol MEXIy
BEKTOPAMHU; YMEHHUE HUCII0JIb30BaTh BEKTOPHBIN U KOOPIUHATHBINA METO JIJIs

pellIeHns: TeOMETPUUYECKUX 3a4a4 U 33/1a4 APYTUX yUeOHBIX IPEIMETOB
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YMeHne BBHIOMpPATh MOAXOMSIIUA METOM JJIsS PEIICHUS 3aJ1ayi; MOHUMAaHHE
3HAUMMOCTH MAaTEeMaTHUKA B W3YYCHHH TPUPOJHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUH; YMEHHE pPaclo3HaBaTh MPOSIBICHHUE 3aKOHOB
MaTeMaTUKU B MCKYCCTBE, YMEHHUE MPHUBOAUTH MPUMEPHl MATEMATUYECKUX

OTKPBITUIA POCCUICKON U MUPOBOW MaTeMaTUYECKOW HAyKH




IIEPEYEHD 2JIEMEHTOB COIEPKAHUA,

ITPOBEPAEMBIX HA EI'D IITO MATEMATHKE

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky enMMoCTH HEIbIX YUCE
12 Pannonaneupie 4yncna. OOBIKHOBEHHbIE U JECATUYHBIE JpOOH, TPOLIECHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndyeckuil KOpeHb HaATypajbHOM crerneHu. [leiicTBus ¢ apudmernueckumu
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU
14 Crenens ¢ uensiM nokaszareneM. CTeneHs ¢ palMoHaIbHBIM MoKa3aTeneM. CBoiicTBa
' CTENEeHU
L5 CuHyCc, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTra. ApKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudm yucina. JlecaTHaHbIe M HATYpATbHBIC JIOTapU(HMBI
JleiicTBUTENbHBIE UUCIa. ApUPMETHUECKHUE ONIEPALUH C AEUCTBUTEIbHBIMU YHUCIaAMH.
1.7 [TpuOnmxEHHBIC BRIYUCIICHUS, TIPABUIIa OKPYTJICHHUS, IPUKUIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHU
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KommekcHbie unucna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ensie u 1poOHO-palIMOHATIEHBIE YPABHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
24 [TokazarenbHble U IOTapUPMUUECKIE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI
3 OyHKIMH U TpaduKu
31 OyHkusa, crnocodbl 3amanus ¢GyHkiuu. ['padux dyaknum. BzammHO 00paTHBIC

dbynkuun. YErabie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMN




OO6nacte omnpeneneHuss ¥ MHOXeCTBO 3HadeHWH ¢(yakiuu. Hymun  QyHkmmm.

[IpoMexXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.

32 MakcuMymbl U MHUHUMYMBI (QyHkuuu. Haumbonblee M HauMeHblllee 3HAUYECHUE
(GYHKIIMN Ha IPOMEKYTKE
33 Crenennast GyHKIMS C HATYpaJIbHBIM U LENbIM NToka3aTeneM. E€ cBolicTBa u rpaduk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
16 Touku paspeiBa. AcumntoThl TpadukoB ¢yHknuid. CBoiicTBa  (QYHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIEIOBATEILHOCTEN
3.8 Apudmernyaeckas u reomeTpuaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro aHanusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (PYHKITHIA
[IpumeHeHne TPOM3BOTHOW K HCCICIOBaHMI0 (YHKIMH HAa MOHOTOHHOCTH H
4.2 sKkcTpeMyMbl. HaxosxneHne HanOONbIIEro M HAaMMEHBIIEro 3HaYyeHUs (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTErpan
5 MHosxecTBa 1 JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 KoopaunaTsl 1 BEKTOpHI
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