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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH 00eCrieunBaeT HHCTPYMEHTAIbHYIO 0a3y 715 U3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYPCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M a0CTPAKTHOE MBIIUICHHUE 00YJarOIuXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOSHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JPYrMX JIHUCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaroluecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMAaTHIECKOH Gopme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJa/IeHUs 3aKOHaMU (DU3UKH, XUMHH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HICHIIUN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >KW3HM, TO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BAaTh WX I JalbHEWUIIEro
00pa3oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpemsi oBlaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKUHUSMHU aJreOpbl U MAaTEeMAaTUYECKOTO aHajIn3a pa3BUBACT YMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBATh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAyKTUBHO, HCIOJIb30BaTh 0000LIEHHE U KOHKPETU3allUI0, a0CTparupoBaHue U
aHaJIOTHIo, GOpMHUPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xome m3yuenuss ydeOHOro Kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOydarouecsi TMOJMy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud IOJyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMAaTUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak uepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUIMI (POpMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUs, Tak U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
NPOJODKUTEIbHON  KOHUEHTPAallMd  BHUMAaHHs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBINA pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTUYECKOrO aHalM3a JIeXKHUT
JeSITeIbHOCTHBIN PUHIUI O0yUYEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EP)KATEIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEHUsA», «DyHKIUM U
rpaduxu», «YpaBHEeHUs U HEpaBEeHCTBay», «Havana MaremaTnieckoro aHanu3ay», «MHoOKecTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JTMHUY U3Yy4al0TCs Ha MPOTSHXKEHUH IBYX
JeT 00y4YeHus: Ha YPOBHE CpeIHero oomero oOpa3oBaHms, €CTECTBEHHO JIOMOJHSS IPYT Apyra u
MOCTETNIEHHO HACHIIAsiCh HOBBIMH TeMaMM U pazaenamu. [laHHbIM ydyeOHBI Kypc sBIseTcs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHEe HECKOJIBKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHaINU3, TEOpUsS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBiIaJeBaloT Bcé Ooiee
MIMPOKMM MaTEeMAaTUYEeCKUM almapaToM, Yy HHUX [OCJeI0BaTelbHO (OpMHUpPYETCs U
COBEpILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HAHHUA, TIOJYYEHHbIE MpPH H3YUYEHUH Y4eOHOro Kypca, Uil PpELIEHUS CaMOCTOSITEIIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

CopneprxaTenbHO-MeTOANYeCKast TUHUSA «HKca 1 BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB UCIOJIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAauaTO HAa YpOBHE OCHOBHOTO
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obmero obpazoBanus. Ha ypoBHe cpemnero obmero oopazoBanus 0co00e BHUMaHUE YICISICTCS
(OPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCIICHUN, BKIIOYAIOIIUX B ce0sl MCIOIH30BAHUE
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTUYECKUMH KOHCTaHTAMHU.
3HaKOMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHUCCJI OOIIOJIHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXJI0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(UYecKue 3aJa4d U ONepalu: ACJICHUE Halelo,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA pallOHAIbHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. biaromapst mocienoBaTelbHOMY pPaCIIMPEHUIO
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU UX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMyHBIX 337a4 (popMHpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHKU KaK HAyKU U €€ poJid B
MOCTPOCHUU MOJIEJIEH pealbHOTO MHPA, IIUPOKO UCTIOIB3YIOTCS 0000IICHHE U KOHKPETH3AIHA.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUH BCEro OOy4YEHHS Ha
ypOBHE cpenHero oOmero o0pa3oBaHUs, IOCKOJIBKY B KaxaoMm paszaene I[Iporpammsl
MPEeyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalMOHANBHBIX, HWPPALUOHANBHBIX, IOKA3aTEJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
COACpKAIIMX IMMapaMCTPhI. HOJ’IyLIeHHI)Ie YMCHHUA HIHMPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BLIpB,)KGHHfI, a TaKxXe BBIp&)KCHHfI,
coJepXkalx creneHu M Jorapudmel. braromaps u3yueHuro anreOpandeckoro Matepuala
OPOMCXOIUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOrO0 U aOCTPAaKTHOTO  MBIIIJICHUS
oOyJaronuxcsi, GOPMHUPYIOTCS HABBIKH JIETYKTUBHBIX PACCYKICHHUM, pabOThI C CUMBOJILHBIMU
dbopmamu, TIpeCcTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTt 3QpQGeKTUBHbIE HHCTPYMEHTHI AJIS1 PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-MeToanyeckass JTuHUS «DyHKUMU U rpadUKU» TECHO MeperuieTaeTcs ¢
JPYTUMH JHHASIMHA Y9e0HOTO Kypca, ITOCKOIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEI0BATEILHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB M IpaUKOB, HCHIOIb30BaHNE QYHKIMN JUIs peIIeHHs]
3a/1a4 U3 IPYyruX y4eOHBIX MPEJAMETOB U PEAThHOM KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
aQHAJIM30M, TaK U C pelIeHHeM ypaBHEHHH 1 HepaBeHCTB. [Ipu 3ToM GosblI0€ BHUMAHUE YAETISETCS
(bopMHpOBaHUIO YMEHHS BBIpaXkaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUYHbIMU BETHUYNHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMM, CTPOUTh UX rpadukd. Matepuas 3TOil colepaTeabHOH
JIMHUHW HACJICH HAa Pa3BUTHC YMGHI/II\/’I W HAaBBIKOB, ITO3BOJIAIOIIHNX BBIPAXKATh 3aBUCUMOCTU MEXKOY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOH, rpapuueckoil u cioBecHOM. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHHUIO aHAIOTUH.

ConepxatenpHas auHAsA «Hadana mareMaTHUecKoro aHajln3ay TO3BOJISIET CYIIECTBEHHO
paCinpUTh KPYT' KaK MAaTEMATHYCCKUX, TaK U IPUKIIAAHBIX 3a/Ja4, JOCTYITHBIX O6y’—IaIOI]_[I/IMC${, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHH, OompenensTh UX
HauOOJIbIINE U HAUMEHBIIINE 3HAUYEHUS, BBIUMCIATE TUIOMAAN GUryp U o0BEMBI Tel, HAXOAUTh
CKOPOCTHM U YCKOpeHHsI mporeccoB. JlaHHas cojepkaTelbHas JIMHUSA OTKPHIBAET HOBBIC
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BO3MO>KHOCTH ITOCTPOCHHSI MATEMATUYECKUX MOJEIICH PEAIbHBIX CUTYalUH, TI03BOJIIET HAXOIUTh
HaWIy4llle€ pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLMUAIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTU4YECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(OopMabHO-JIOTMYECKOI0 U KPEaTUBHOIO MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MAaTeMaTHKU B HayKe, TEXHHMKEe M HMcKyccTBe. OOyuarouiyecs y3HarOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAyKH, U 00 HX
aBTOpax.

CopnepxaTtenpHo-MeToauYeCcKass JMHUA «MHOXKecTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOXKECTB M MAaTEMaTU4YECKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIC
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIOMIMN BCE pa3/eibl MaTeMaTUKA W €€ NPUIIOKEHUH, OHHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLUIUIMHBI U UX IPWIOKEHUA B equHOe 1enoe. [loatomy
BaXHO JIaTh BO3MOXHOCTb OOydarolleMycsl MOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIB30BaTh €0 JUIsl BEIPAXKEHUSI CBOMX MbICIIEH. [IpyruM BasKHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CcleAyeT IMpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHUH U CJIeI0BAHUE ONPEACIIEHHBIM MPaBUIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET PAa3BUTHUIO JIOTUYECKOI'O MBILIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dbopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Aurebpa n Hayajia MaTeMaTUYECKOTI0 aHaJIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOro MOJIEJIMPOBAHUS, KOTOpbIE IpPHU3BaHbI CIIOCOOCTBOBATh (POPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
amnmapara aiareOpbl U MaTeMaTHYECKOTO aHalM3a, WHTEPIPETAlH TOTYYEHHBIX PE3yJIbTaTOB.
Takue 3agaHus BIUIETEHBl B KaXAbIH M3 Pa3felloB IPOrpaMMBbl, ITOCKOJBKY BECh MaTepHal
y4eOHOro Kypca LIMPOKO HCIONb3YyeTcs s pellieHHus NpUKIaAHbIX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00ydaroIrecs pa3BUBaOT HAOJII01aTeIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpollecce M3y4YeHHs BceX TeM YdeOHOoro kypca «Anrebpa M Hadaia
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha uzyuenue yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOT0 aHAJIM3a» OTBOJUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PalyoHalbHble U MppalMOHANbHbIE uucia. Apudmerndeckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3aad U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKA3aTeNIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblE IpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouseHsl OT OJHON IEpeMEHHOM. JleeHrne MHOTO4JIeHa Ha MHOTOWIEH ¢ OcTaTKoM. Teopema
be3y. MHorouniens! ¢ neisiMu koddounrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHATIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS TI0KA3aTEIbHBIX YPABHEHU.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIpaXECHU. Pelenne TpuroHoMeTpu4eckux ypaBHEHHU.

Pemenne cucreMm JIMHEWHBIX ypaBHEHMH. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUYECKH CMBICI M CBOWMCTBA, BBIYHCICHHUE €ro
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX ypaBHeHUH. MccnenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEAEIIUTEIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyalluH C MOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHNIO MaTEMAaTUYECKHUX 33]1a4 U 3a7a4
U3 PA3UYHBIX 00JIacTel HAYKU U peabHON JKU3HU.

DyHKIUHN U TPaQUKH

OyHKMs, crnocoObl 3anaHus (yHKuuu. B3anmuHo oOpatnble ¢QyHkiuu. Kommosunus
¢ynkuuit. ['paduk pynkunu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.
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OO6nacth onpeaeneHnss 1 MHOXKeCTBO 3HaueHni pynkmuu. Hymu dyakuun. [TpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaapaTU4YHAs U IPOOHO-THHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il cTenmeHu Kak (PyHKUMU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHMCJIIOBOI'O apIyMEHTA.

OyHKIIMOHATBHBIE 3aBUCHMOCTH B pEANIbHBIX TpoIeccax | sBIeHUsIX. [ papuku peanbHbBIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHalIM3a Kak aHaIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs30BaHue NPOrpeccuu Uil pELIEHUS PEAVIbHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIINM 1 UX cBOicTBa. TOUYKHM pa3pbiBa. ACUMITOTHI TpaduKOB (PYHKIIUH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl peIlIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIUH JUIs pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3sBoHbIE 311eMeHTapHBIX (GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UIMH (YHKIIUH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpETUKO-MHOKECTBEHHOIO ammnapara Julsd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbable u nensle uucna. [IpumeHeHHMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJI0, anropuTMa EBkinia nms pemeHus 3aia4 B IebIX Yhciax.

KommiekcHpie dncna. AnreOpanyeckas W TPUTOHOMETPHYECKass (OPMBI  3aluCH
KOMIUIEKCHOTO 4YuCiIa. ApupMETHIECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCET Ha KOOpAMHATHOU mockoctu. @opmyna Myaspa. KopHu n-oit crenenu us
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KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCed JUIsl pelieHuss (QU3NYecKux |
r€OMETPUYECKUX 3a1a4.

YpaBHeHHUs M HEpABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALlUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUI0 MAT€MaTUYECKUX 3alad U
3aJa4 M3 Pa3MYHBIX OO0JIACTeH HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUsS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TPAPUKH.

['padmyeckue MeTOIbI pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToabl pelieHus
3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX YUeOHBIX MPEIMETOB U PEATIbHOM KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHne NPOW3BOMHOM [UISl HAxXOKJECHHs HAWIYYIIEero peuieHus B IPHUKIAIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. BelducieHue onpenenéHHoro uHrerpaina
no ¢popmyine Herorona-Jleitbauna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YpaBHEHUH.
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I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EGPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKONM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JIOCTUKEHHUSIM POCCUHCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEeMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (30pPOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0pa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHHUE BIUSHHUS COIMAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, TIIAHUPOBAHUE MOCTYITKOB M OTICHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:
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C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALUU, OCHOBAaHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M U MPOTHBOpEYUs B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOAUTH TIPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpPEUHE, MpoOIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENIbHO (hOpMyIUpOBaTH 00OOIIEHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEIOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pELIeHUs 3a1a4H;

BHIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX  TUIIOB, aHAJU3UPOBATh,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHAPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;
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CTPYKTYpUPOBaTh HH)OPMALIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (POPMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pCH_ICHI/ISI 3aJa4u, KOMMGHTI/IpOBaTB HOHy‘-IGHHBIfI pe3y.]'[bTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBbI,
pelraeMoi 3a/auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOWCK PEIICHHMS, COMOCTaBIATh CBOU
CYXJICHUSI C CY)KICHUSMHU JPYTrUX YYaCTHUKOB JUAIOra, OOHAPY)KUBATh Pa3IMYMe M CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HccijIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBHICTYIUICHUS C YYETOM 3aj1au MPE3CHTAUN U 0COOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHn KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelleHnss MaTeMaTUYeCcKoH 3a1auu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPHU PELIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBHIM, OOBACHATh IPUYUHBI JOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
peleHnn y4eOHbIX 3a/Jay, TMPUHUMATh IleJIb COBMECTHON JEATEIbHOCTH, IUIAaHUPOBATH
OpraHu3alMI0 COBMECTHOM pPabOThI, pacrpeleniTbh BUIbl padoT, JOrOBApHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyHMHoOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHMH, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIITOJIHSITH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaHJbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI
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K xonmy oOydenust B 10 kj1acce OOyJarOIIUiiCS TONYYHT CIEAYIOMHUE TMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCII0, OECKOHEUHAs! MepUOANYecKas
IpoOb, MPOIEHTHI, WPPAHMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCHCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOIIKEHHBIC BBIUMCIICHUS, TPABWIA OKPYTJCHHS, MPHUKHIKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH IOHSATHEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKUI KOPEHb HATYPAIbHOM CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSMHU: CHUHYC, KOCHMHYC, TaHT€HC, KOTAaHI€HC YHUCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
LeNbIMU K03((UITMeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIEHHE MHOTOWIEHa Ha MHOTOWIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAeNnuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKUH CMBICH, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTpeeNnuTeNel, UHTePIPETUPOBATh MOIYYEHHBII pe3ylbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHusl BRIPAKEHUI;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapuMoB i TIpeoOpa3oBaHus  JIOTapU(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (GopMynasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;
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CBOOOZHO ONEpPUPOBATh TOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICIIUPOBATh PpPEAIbHBIE CUTyallMd Ha S3bIKE aireOpbl, COCTABIATh BBIPAKCHHS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIIUH, KOMIO3ULMUS (GYHKIUH, TpaduK (GYHKIHH, BBITOJHATH 3SJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEPUPOBATH MOHATUSAMHU: YETHbIE U HEYETHbIE (PYHKIHMH, MEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHHUMYMBbI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQuk CTerneHHOW (YHKIMU C HaTypalbHBIM U IENbIM IOKa3aTeneM, rpadux
KOPHSI N-Oi CTENEeHU KaK PYHKIIMH OOpaTHOW CTETNIEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-THHEHHas (QyHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpPUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapudmMudeckas QyHKIUU, HX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIOBOTO apryMEeHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMeTHyecKass U reoMeTpudeckas Iporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEATbHBIX 33134 MPUKIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HETPEpPBIBHbIC (DYHKIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO ONEpPUPOBATh TMOHATHUSMHU: TiepBas W BTOpas TPOM3BOJAHBIC (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHIA;

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxkecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPAllUU HaJl MHOKECTBAMH;
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HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alliapaT Ul ONMCAHUS PEaIbHBIX ITPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4EOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHSAMH: OIpEIeNieHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIME IMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHMCEJ, UCIIOIb30BaTh NMPU3HAKU Aeaumoctu nenslx yucen, HOJ[ u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpAJIbHbIEC YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHATH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

MPUMEHSTH I'paUuecKue METO/IbI JUIs pEIICHNs] ypaBHEHUI U HEPAaBEHCTB, a TAaKXKe 3a/1a4 ¢
rapamMeTpamu;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUsI, HEPABECHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIE0BATh IIOCTPOCHHBIE MOAEIIN
C MCIOJIb30BAaHUEM alllapara ajireopbl, HHTEPIPETUPOBATH NOJYyUEHHBIN pe3ysbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOULIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTH T€OMETpUYECcKre 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPIMHATHOM IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana mareMaTH4ecKoOro aHajmsa:

UCIIOJIb30BaTh TPOU3BOJHYIO JUIS HCCIeAOBaHUS (QYHKIMM HAa MOHOTOHHOCTh H
KCTPEMYMBI;

HaXOJUTh HanOoJbllIee 1 HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHM HEePEephIBHON Ha OTPE3KE;
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UCTIOJIF30BATh MPOU3BOAHYIO IS HAXOXICHUS HAMIYYIIETO PEIICHHs B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJsi ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJHTh IJIOMAJH IJIOCKUX (UTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTETPAIIA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

pelaTh MPUKIAJHBIE 33Ja49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbI

MHO0X€eCTBO I€HCTBUTEILHEIX YHCE.
Mmuorounensl. PanmonanbHbie ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX

YpaBHEHUU

) Oynkuuu v rpadpuku. CreneHHas GyHKIMS C
LeJIBIM [TOKa3aTeIeM

3 Apudmernaecknii KOpeHb N-0i CTENICHH.
HppaumnonanbHble ypaBHEHUS

4 IToka3zarenbHas pyHkuus. [lokasarenbHble
YpaBHEHUS

5 Jlorapudpmuueckas GpyHKIUS.
Jlorapudmuueckue ypaBHEeHUS

6 Tpuronomerpuyeckue BeIpaXXeHUs U
YpaBHEHUS

7 ITocnenoBaTeaIbHOCTH U IPOrPECCUH
HenpepsiBable pynkiuu. [IpouszBoanas

9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoJunyecTBO 4acoB DJIeKTPOHHbIE
(undgposBbie)
Konrpoabnsie IIpakruuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
https://m.edsoo.ru
24 1
12 1 https://m.edsoo.ru
15 | https://m.edsoo.ru
10 | https://m.edsoo.ru
18 1 https://m.edsoo.ru
2 1 https://m.edsoo.ru
10 1 https://m.edsoo.ru
20 1 https://m.edsoo.ru
5 5 https://m.edsoo.ru
136 10 0
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11 KJIACC

Ne
n/n

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

HccnenoBanue GyHKIMMA ¢ TOMOIIBIO
MPOU3BOIHOMN

[lepBooOpa3Has u uHTErpai

I'paduku TPUrOHOMETPUUECKUX (PYHKIIHIA.
Tpuronomerpruyeckue HepaBeHCTBA

UppanmonansHble, MOKa3aTENbHbBIE U
norapuMUUecKre HePaBeHCTBA

KommniiekcHbie uuncia

HaTypaJ'IBHbIe K O CIbIC YHCJIa

CucreMbl palOHAJIBHBIX, UPPATUOHAIBHBIX

MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH

3ana4yu ¢ mapameTpamu

[ToBTOpenue, 060061IeHNE, CUCTEMAaTH3AIUS
3HAaHUU

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTposbHbie
padoThI

10

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE

(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NPoOBEPSIEMOro
pe3yJbTara

1
1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

3.2
3.3
3.4

3.5

IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

Yucia U BEIUMCIIEHUSA

OnepupoBaTh MOHATHSMM: pPAlMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U AE€CATUYHAS IpOOb, IPOLICHTHI

BrimonasaTs apI/I(bMeTI/I‘ICCKI/Ie onepanrun C paniruoHaJIbHbBIMU n
HGﬁCTBHTGHBHBIMH YuCJIaMH

BremonaaTh HpI/I6JII/I)KéHHI)IC BBIYHCIICHH, HCIIOJIb3YA IIpaBujia
OKpYTJICHU:, ACJIaTh IPUKUIKY U OLCHKY pE3yJibTaTa BBIUMCIICHUH

OnepupoBaTh MOHATUSAMU: CTENEHb C LEJIbIM II0Ka3aTeJIeM, CTaHapTHAs
¢dopma 3anucu EeHCTBUTENBHOTO YMCIA, KOPEHb HAaTypallbHOW CTENEHH;
UCTIOJIB30BATh TMOAXOJSIIYIO (GOPMY 3alHCH JACHCTBUTEIBHBIX YHCEN IS
peLICHUs IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUs JaHHbIX

OnepupoBaTh MOHATHSAMM: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
yIya; MCIOJIb30BaTh 3allUCh IIPOM3BOJIBHOIO YIia 4Yepe3 OOpaTHbIC
TPUTOHOMETpHUUYECKUE (PYHKIMH

VYpaBHEHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LIEJIOE,
paMoOHAIBHOE, VPPALMOHAIILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE

BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAXKEHUH H
pelaTh TPUTOHOMETPUYECKUE YPaBHEHUS

BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPallMOHATBHBIX
BBIPQXEHUI M pelaTh OCHOBHBIE THIBl IEJbIX, PAlUOHAJIBHBIX H
MPPALMOHAIILHBIX YPaBHEHUI U HEPABEHCTB

IIpuMeHATh ypaBHEHHS W HEpPABEHCTBA AJI PEIICHHUsS MaTeMaTUYECKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU
MonenvpoBaTh peajbHblE CUTyallUH Ha s3bIKe aureOpbl, COCTaBIATH
BBIPQXCHUSI, YPABHEHHUS, HEPABEHCTBA 110 YCIOBHIO 3a/1a4M, UCCIIE0BATh
MIOCTPOEHHBIE MOJIEIIU C MCTIOJIb30BAaHUEM allfapara aireopsl

OyHKIMU U Tpadukn

OnepupoBaTh MOHATUSAMHU: (QYHKIMS, CIOCOOBI 3aJaHUsl (QYHKIIHH,
o01acTh OIpeaesieHus] M MHOXKECTBO 3HAuYeHUM (YHKUUHU, Trpaduk
GyHKIMH, B3aUMHO 0OpaTHbIE (PYHKIIMH

OnepupoBaTh MNOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
(GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA

Hcnonws3oBath rpaduku GyHKUKN I pelieHus: ypaBHEHU I

Crpoutrp u uuTaTh TpapuKd JHHEWHOM QYHKIMM, KBaJIpaTUYHOU
(byHKINY, CTeNeHHON (PYHKIMM C IIeTTBIM MTOKa3aTeneM

Hcnonb3oBate Tpapuku (QYHKIUH JUISI HMCCIENOBAHUS NPOLIECCOB U
3aBUCUMOCTEH NpHU pPELICHUU 3a7ad U3 JPYruxX y4eOHBIX NPEIMETOB U
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peaibHOM  JKM3HM, BBIpaXkaTrb (opMylnaMu 3aBUCUMOCTH  MEXIY

BEJIMYMHAMU
4 Hauana MmaremaTrnueckoro aHajinsa
41 OnepupoBaTh TOHSATHSIMH: TOCIEIOBATEIBHOCTh, apudmernueckas Hu
reoMeTpuYecKas Iporpeccuu
OnepupoBaTh MOHATHSIMH: OECKOHEUHO YOBIBAaIOIIAasi TIeOMEeTpUYecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIICH  TE€OMETPUUYCCKOM
IPOrpeccuu
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA IMOCIEAOBATEIIBHOCTEM W MPOrpeccUid s
pelleHus peabHBIX 3a1a4 MPUKIATHOTO XapaKkTepa
5 MHoOKecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT A OMHCAHUS
5.2 peaNbHBIX MPOIECCOB U SIBJICHUH, PU PELICHUH 334a4 U3 IPYTUX YICOHBIX
MPEeIMETOB
53 OnepupoBaTh  NOHATUAMU:  OINpEAENCHHE, Teopema,  CIEACTBHE,
JIOKA3aTeJIbCTBO
11 KNIACC
Kon .
TR IIpoBepsiembie NpeIMeTHbIE Pe3y.IbTaTbl 0CBOCHUs OCHOBHO
AT 00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero o0pa3zoBaHus
1 Yucna v BBIYUCIICHUS

OHGpHpOBaTB MOHATHUAMU: HATYPAJIBHOC, LCJIOC YHCIIO; HCIIOJb30BaTh
1.1 MNPU3HAKHU ACJTIUMOCTHU MLCJIBbIX YHCCJ, PA3JIOKCHHUC YHUCIIa Ha IIPOCTHIC
MHOXUTCIIN IJI pCIHICHUA 3aaa4

1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAallMOHAIIBHBIM [TOKa3aTeIeM

13 OnepupoBaTh MOHATUAMHU: JIOTapU(PM UUCIIA, IECITUYHBIE U HATYpaJIbHbIE
' Jorapupmbl

2 VYpaBHEHUSI U HEPABEHCTBA

[TpuMeHsATH CBOMCTBa CTENEHM Ul IpeoOpa3oBaHUs BBIPAKEHUH,
2.1 ONEepUpPOBaTh TOHATUSMU: TOKa3aTEIbHOE YpaBHEHHE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB

BeimonHaTe npeoOpa3oBaHMsl BBIpaXEHHM, COAEpKAIIUX JIOTapu(pMBbL;
2.2 OIIEepUPOBATH MOHATUAMU: JIOTApU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YpaBHEHHUM U HEPABEHCTB

23 Haxonuts penieHust npoCcTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OrnepupoBaTh NOHATHAMU: CUCTEMA JMHEHHBIX YPABHEHUH U €€ peIleHNUE;

24 UCIIOJIB30BaTh  CHCTEMY  JIMHEHHBIX  ypPaBHEHMM JUId  pELICHUsd

MIPAaKTHYECKUX 3a/1a4

Haxomute  pemeHuss NOpOCTEHIIMX  CHCTEM UM COBOKYIHOCTEH

2.5 .
palvOHAJIBHBIX YPABHCHUU U HCPABCHCTB
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MogenupoBaTh peajbHble CUTyallUd Ha S3bIKE aiareOphl, COCTaBIAThH
2.6 BBIPAKECHMSI, YPABHEHHUs, HEPABEHCTBA U CHUCTEMBI 110 YCIIOBHUIO 3aJa4H,

UCCIIEI0BaTh IIOCTPOEHHBIE MOJEIH C UCIIOIb30BAHUEM allapara ajareopsl
3 OyHKIMY U Tpaduku
OnepupoBaTb MNOHATHSAMHU: IEpUOAMYECKas (QYHKUUSA, HPOMEXKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIMH, HauOoJbllee U
HalMeHblIee 3HaueHUs! QYHKIMM Ha IPOMEXKYTKE; UCIOJIb30BaTh UX VIS
uccrneoBaHus (QyHKIMH, 33JaHHON IrpaduKoM

3.1

OnepupoBaTh MOHATHIMHE: TPpa(UKH MOKA3aTeIHLHON, TOTapHPMUIESCKON 1
3.2 TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh HMX Ha KOOPJIUHATHOMN
MJIOCKOCTH M UCTIOJB30BATh JIJIsl PEIICHHs] YPaBHEHUM U HEPABEHCTB

N300pakaTh Ha KOOPAWHATHOH IUIOCKOCTH TpaduKd JTHHEHHBIX

33 YpPaBHEHUN U HCIOJIb30BATh MX JUISl PEIICHHUS CHUCTEMbl JIMHEWHBIX
ypaBHEHU U

34 Hcnonw3oBare rpaduku ¢GyHKIUI A0S HUCCIEIOBaHHS TPOIECCOB U
3aBHCUMOCTEN U3 IPYruX y4yeOHbIX TUCHUIUINH

4 Hauama MmaTeMaTH4eCKOro aHajan3a

OnepupoBaTb NOHSTHUSAMU: HENpPEpbIBHAA (QYHKUMS, MPOU3BOAHAS
4.1 GYHKIMM; HCIONB30BaTh TEOMETPUYECKH U (DU3HYECKU CMBICTT

IIPOU3BOJHOM JUIS peIIeHUs 3a1a4
49 HaxomuTs  OpOM3BOAHBIE  AJIEMEHTAapHbIX  (YHKIMM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOI'O (PYHKLIUH

Hcronp30BaTh  NPOM3BOMHYIO JUISi  WCCIENOBaHHS  (QYHKIMH  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IIPUMEHATH PE3yJIbTAaThl UCCIECIOBAHUS K
MOCTPOCHHIO IPahuKOB

Hcmons30BaTh MMPOU3BOAHYIO JIA HAXOXKIACHUSA HAWJIYYIICTO PCIICHUA B

44 MPUKIIAJHBIX, B TOM YUCJIE COLMAIBHO-D)KOHOMUYECKUX, 3a7a4ax

45 OnepupoBaTb MNOHATUSMH: MEpBOOOpa3Has M HWHTErpai; IOHUMATh
reoMeTpUUYECKUN U (PU3NYECKUI CMBICIT UHTErpajia

46 Haxomuts mnepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKUIUN, BBIYUCIATH
uHTerpai mno popmyne Herorona — JleitOnuna

47 Pemate npukiagHble 3a1a44, B TOM YUCIIE COLUATbHO-DKOHOMUYECKOIO U
($u3HYECKOro XapakTepa, CpeCcTBaMi MaTEMaTHYECKOTO aHaIN3a
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 Yucia ¥ BEIYUCIICHUSA

Panmonanbhple  umcna. OOBIKHOBEHHbIE M JECATHYHBIE ApoOHM, MPOLIEHTHI,
OeCKOHEUHbIE  TEepUOJMUYECKHue  apodu.  Apudmernyeckue  Omnepauud  C
1.1 palnMoHaIBHBIMU YHUCIIAMH, NIPE0Opa30BaHUs YHUCIOBBIX BbIpakeHHH. IlpumeHenue
Ipo0eil ¥ NPOLEHTOB JUIsl PELICHUS NMPUKIAIHBIX 33a4 M3 pa3iIMYHbIX OTpacieu
3HAHUM U peaTbHOM JKU3HU
JelictBuTenbHble  uyMcia.  PanyoHanbHblE M MPPAUMOHAIbHBIE  YHCIIA.
1.2 Apudmernyeckue onepanuu ¢ JeHcTBUTENbHbIME uuciaamu. [lpuGnmxénnble
BBIUHCJICHMS], IPaBUIJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BhIYUCICHUN
Crenenp ¢ mensiM TokazareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 uymcna. Mcnonp3oBanue noaxonduied (GopMbl 3amucu J1€HCTBUTENbHBIX YUCEN IS
pelIeHns MPaKTUYECKUX 3a/]a4 U IPECTaBICHUS JaHHBIX

Apudmernueckuii KOpeHb HaTypaJbHOM creneHH. J[eHcTBHsS ¢ apuMETHUECCKUMHU

1.4 .
KOPHSIMU HAaTypaJIbHOW CTETEeHU

15 CuHyc, KOCHMHYC M TaHICHC YMCJIOBOIO apryMmeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOI0 apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA

2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOpPa30BaHUS

29 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHBIE
) TPUTOHOMETPHYECKHE (HOPMYIIbI

73 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon

UHTEPBAJIOB
2.4  Pemenue Henblx U JpoOHO-pallMOHATIBHBIX YPaBHEHUH U HEPABEHCTB
2.5  Pemenue uppalntoHaIbHBIX YPaBHEHUN U HEPABEHCTB

2.6  Pemenue TpUroHOMETPUYECKUX ypaBHEHUN

[IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a/1a4d U 3a]a4

2.7 . o
U3 pa3JINYHbIX obOmacrei HAayYKHU U pCAJIbHOU KU3HU

3 OyHKIMH U TpaduKh
@ynkius, cnocoOwl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE

3.1
byHKIIT
39 Ob6nacTh ompefeneHuss U MHOXECTBO 3HaueHW QyHkuuu. Hymu QyHkumm.
' [TpomexyTKH 3HaKONOCTOSAHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU
33 CrenenHas QyHKIUS ¢ HATypalbHBIM U IIeJbIM MoKa3zareneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa ¥ rpa@ UK KOpHS 71-0Oi CTETIEHH
34 Tpuronomerpuyeckass OKpyKHOCTb, ONpPENEICHUE TPUTOHOMETPUUECKUX (PYHKIIMMA
YHUCJIOBOI'O apryMEHTa
4 Hagana maTremMaTn4eckoro ananmsa
41 [TocnenoBarenbHOCTH, C€HOCOOBI 3alaHus IMocleqoBareabHOCTed. MOHOTOHHBIE
IIOCJIEI0BATEIILHOCTH
[okyMeHT co3aaH B anekTpoHHow copme. Ne 102 ot 29.08.2025. UcnonHutens: BeuknTtosa T.A. B ANEKTPOHHbIA

CrpaHuua 20 3 30. CTpanuua cosaaHa: 24.09.2025 14:10 =¥ TATAPCTAH



Apudmernueckass U reomerpuueckas mporpeccun. beckoHeuHOo yObIBaromas
reomerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOLICH TIe€OMETPUYECKOM

4.2
nporpeccuu. Dopmysa CIOXKHBIX IPOIEHTOB. Vcmosb30BaHUE MPOTPECCUU IS
pelIeHus: pealibHbIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHuoecTBa U JIOTHKa

MHuoxecTBO, omnepanuud Haj MHoXecTBamu. Jluarpammer Ditnepa — Benna.
5.1 [IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO alapara i OIMUCAaHUs pPEabHbIX
MIPOLIECCOB U SIBIICHUH, MPU PEIICHUH 33/1a4 U3 JIPYTUX YICOHBIX MPEIMETOB

5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO

11 KIIACC
Kona IIpoBepsieMblii 3JIeMEHT CO/iepPKAHUS
1 Ywncita ¥ BEIYUCICHUS
1.1 Hatypanbnble u uensie urcna. [Ipu3Haku 1e1MMOCTH LENbIX YUCET
1.2 CreneHb ¢ pallMOHAJIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 [IpeobOpaszoBanue BeIpaXKEHUM, COIEpKAIIUX JTOTaprUPMbI
29 [IpeoOpazoBaHue BEIpaXKEHUH, COACPIKAIUX CTEIICHU C PAIlMOHATHLHBIM
IOKa3aTelIeM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapumuueckue ypaBHEHUS 1 HEPABEHCTBA
26 Cucremsl J'II/IHVGI\/'IHLIX ypaBHeI;IHfI. Pemenne npuknagHbeIX 3aJad C MOMOILBIO
CUCTEMBI JINHEWHBIX YpaBHEHUM
2.7 Cuctembl ¥ COBOKYITHOCTH pallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
23 [IpuMeHeHne ypaBHEHUW, CHUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHUYECKHX

3aJ1a4 U 3aJ1a4 U3 pa3IU4HbIX 00JacTel HayKu U pealibHOM JKU3HU
3 OyHKIMH U TpaduKu
Oyukuus. [lepuonuueckue QyHkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKLIHH.
3.1 Maxkcumymbl 1 MUHUMYMBI (QyHKUuu. HaunOosnbllee W HauMmeHbllee 3HaueHHE
(GYHKIIMN Ha IPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapuKu
33 [TokazarenbHas u norapudmuueckas GyHKIUHU, X CBOMCTBA U IrpaduKH
34 Hcnonb3oBanue rpadukoB QyHKIMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM

Hcnonb3oBanue rpadukoB (QYHKUMH JUISI  UCCIEAOBAHHUS  IPOLECCOB U
3.5 3aBUCHMOCTEH, KOTOpblE€ BO3HUKAIOT NMPHU PELIeHUM 3a]ad U3 JPYTUX Y4eOHbIX
IIPEIMETOB U PEAJIbHOM JKU3HU

4 Hauana maremaTndeckoro aHanusa
4.1 HenpepsiBable pyHKIIMU. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 [TpousBonnas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM
43 [TpousBosaHbIe 3eMeHTapHBIX (QYHKUIUH. DopMysbl HaAXOXKICHHS MPOU3BOIHON
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (YHKIUN
[okyMeHT co3aaH B anekTpoHHow copme. Ne 102 ot 29.08.2025. UcnonHutens: BeuknTtosa T.A. B ANEKTPOHHbIA
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[IpuMeHeHne TPOU3BOAHOM K HCCIAEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H

4.4 sKkcTpeMyMbl. HaxoxneHrne HanOOoJbIIEro 1 HAMMEHBINEro 3HAaYeHHUsT (DYHKIIUU Ha
OTpe3Ke
[IpuMeHeHne TPOU3BOAHOM JIJIsI HAXOXKACHHUS HAMTYYIIEro PEeIISHUs B IPUKJIATHBIX

4.5 3aayax, IS OMpeAeNieHUsT CKOPOCTH TMporecca, 3aJaHHOro (HOpMyInoNd wiH
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 HHTerpa, ero reoMeTpudeckuii 1 GU3MYECKU CMBICI. BhIYrciieHne nHTerpasa mo
¢dopmynie Hetotona — Jleitbnuna
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHUSA
NPoBEPSIEMOr0  OCHOBHOW 00pa30BaTe/ibHOI NMPOrpPaMMbI CpPeIHEro o001ero
TpeOoOBaHMS oOpa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IMOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeOopeMa, CIIEICTBHE, CBOMCTBO, IIPHU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W NPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,

1 OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; YMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
annapar AJIs ONMCAaHUs PEAJIbHBIX IIPOLECCOB U SIBJICHUI U IIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIIEpUPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb M ONHUCHIBATh Tpadbl Pa3IUYHBIMH
crioco0amu; UCIOJIb30BaTh I'padbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHUAMHU: HaTypaJbHOE YMCIIO, LIEJIO0E YHCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypaJlbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
MoKasaresnemM, Jorapugm duciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PAalMOHAJIBHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palOHAIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MHCIIOJIb30BaTh
NpPU3HAKK JEIUMOCTH, HAUMEHBIIUN OOLIMI JETUTeNh U HauMEHbIIee
o01iee kpaTHOe, anroput™M EBKiMaa npu perieHuu 3ajad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
2 CTeNeHs MU U JorapupmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATbHBIX
BBIPQXCHHI; YMEHHUE OIEpUPOBATh IMOHITHAMM: I1OCIEI0BATEIBHOCTD,
apu@meTnyeckas nporpeccusi, reoMeTpudeckas nmporpeccus, 0eCKOHEUHO
yObIBaloIiasi  reoMeTpuueckass  Mporpeccus; yMEHHE  3a]1aBaTh
MOCJIeZI0BATENBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHE ONEpUPOBATH MOHATHUAMU: KOMIUIEKCHOE UYHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUJIEKCHOTO 4Hcia, hopma
3alliCH KOMIUIEKCHBIX 4KceN (FEOMETpUUYecKas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTh MPOHW3BOIAUTH apuU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; IPUBOJIUTH IPUMEPHI  HCIOJIb30BAHUS
KOMILUIEKCHBIX YHUCEN; ONEPUPOBATh MOHATHAMU: Marpuna 2xX2 u 3x3,
ONPEAEINTEND MaTPUILIBl, TEOMETPUUYECKUIM CMBICIT ONPEACIUTEINS
YMeHue onepupoBaTh MOHATHUSIMU: palOHAJIbHBIE, HppallOHATIbHbIE,
3 nokaszareJbHbIe, CTENEeHHbIE, JIorapu(MUYeckue, TPUTOHOMETPUUYECKHE
YPaBHEHHsS U HEPABEHCTBA, HX CUCTEMBI; YMEHHE OIEPUpPOBATh
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MOHSTHSIMH: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PaBHOCUJIBHOCTD
yYpaBHEHUU, HEPABEHCTB U CHUCTEM; YMEHHUE pellaTh YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMbl C IOMOIIBIO PA3JIMYHBIX HPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMBbl C IapaMEeTpOM; MPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJIsl PEIICHHUS MaTeMaTHYECKUX
3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMM: (QYHKUUS, UYETHOCTb (DYHKLUH,
HNEPUOIUYHOCTh (YHKIHMH, OTPAaHMYCHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GyHKLIMY, S3KcTpeMyM (DyHKIMH, HauOoJIbIllee M HaUMEHbLIee 3HaYeHUs
(GyHKIMU Ha IPOMEXKYTKE, HeIIpepbIBHAS (DYHKIMS, aCUMIITOTHI rpaduka
GyHKLUY, NIepBas U BTOpas NPOM3BOIHAs (DYHKIMH, T€OMETPUUECKUI 1
¢u3nvecKuil CMBICIT TPOM3BOJIHOW, IEepBOOOpasHasi, ONpeneIEHHBINA
UHTErpajl; yMEHUE HaXOAWUThb ACUMOTOTHI Tpaduka (yHKIMU; yMEHHE
BBIYUCIISAT  NPOU3BOAHBIE CYMMBI, TIPOM3BEIEHHS, YaCTHOTO H
KOMIO3ULUHN (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTeIbHOW K Ipaduky
(GyHKIMU; YMEHHE HAXOIWUTh NPOWU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE MCII0JIb30BaTh IPOU3BOJHYIO JJs MCCIEIOBaHUSA (YHKLHH,
HaXOJWTh HaWOOJNBIINE W HAMMEHBIIWE 3HAueHUsS (DYHKIHI;, CTPOUTH
rpaMKu MHOTOWJIECHOB C HCIIOJIb30BAaHUEM ariapara MaTeMaTHYecKOro
aHaM3a; MPHUMEHATh NPOM3BOIHYIO JUIsI HAXOXKACHUS HAWIYUIIETO
peleHysl B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX H
¢du3nUecKux 3a/1a4ax; HAXOIUTh IJIOMIATN U 00BEMBI GUTYP C TIOMOIIBIO
UHTErpajia; MPUBOJAUTH HPUMEPbl MaTEMaTUYECKOI0 MOJCIMPOBAHUS C
noMoIbio AudQepeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MNOHATHSMH: Tpapuk (QyHKUMH, oOpaTHas
GyHKLUsA, KOMIO3UIMA (GYHKUMH, JTUHEWHas (QyHKUUs, KBaJpaTU4Has
byHKIMS, panmoHanbHas byHKIMS, CTEIECHHAas ¢byHKIMS,
TPUTOHOMETpUUYECKHE (YHKLUUH, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas QyHKIMHM;, YMEHUE
CTPOUTH TpaUKH U3y4eHHBIX (YHKLIUH, BBIIONHATH MPEoOpa3oBaHUs

5 rpauKoB QYHKIMH, HCIOIB30BATh IPpadUKH I U3YUEHUs MTPOLIECCOB U
3aBUCUMOCTEH, MpH PELIeHNWHU 3aJad U3 APYrMX y4yeOHBIX NMPEeIMETOB U
3aJ1a4 U3 peaybHOM JKU3HU; BRIpAXaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOJIb30BAaTh CBOMCTBA M rpadMKu (QYHKIMHA 715 peLeHUs]
YpaBHEHUH, HEPaBEHCTB W 3aJad C MapaMeTpaMy; H300pakaThb Ha
KOOpJAMHATHOM INIOCKOCTU MHOYKECTBA PEILICHNUN YPaBHEHHH, HEPABEHCTB
U UX CUCTEM

YMeHue pemate TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCJIE Ha
MIPOLIEHTHI, I0JIM U YacTH, Ha ABU)KEHUE, padOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJICHUS JIUYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 10 YCIIOBHIO 3aJa4H, MCCIENOBAaTh IIOJYyYCHHOE DPEIICHHUE U
OLICHMBATh IMPaBJAONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallud Ha S3BIKE MATEMAaTHUKH; COCTAaBIATH BBIPAKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl II0 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHune onepupoBath MOHATUSAMU: cpeiHee apudMeTniyeckoe, MeIuaHa,
HauOoJIbIIIee M HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHJAPTHOE
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OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE M3BJICKATh, MHTEPIPETUPOBATD
uH(OpPMaLKIO, IPEJICTABICHHYIO B TAOIMIIaX, HA JHarpaMmax, rpadukax,
OTPaXXAIOLIYI0 CBOMCTBA PEabHBIX MPOIECCOB U SIBICHUH; IPEICTABIAThH
uHPOpPMALIMIO C TOMOIIBIO TaONWIl W JHarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKHE TaHHBIC, B TOM YHUCIE C NMPHUMEHEHUEM TIpadHuecKuX
METO/OB U MJIEKTPOHHBIX CPEJICTB; IpaUueCcKy UCCIIE0BATH COBMECTHBIE
HAONIONCHNST C TIOMOIIBIO JAMAarpaMM pacceMBaHUs U JIMHEHHON
perpeccuun

YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJOB; MPUMEHSTH
(GopMynbl CIOXKEHHS M YMHOXKEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEPOSATHOCTH, (hopmyiy bepryinm, komOuHaTopHbie HakThl U HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; yMEHHE ONEepUpPOBaTh
NOHATUSAMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepPOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlydaliHOW BENWYHMHBI, (YHKIUH paclpelnesieHusi ©  IUJIOTHOCTH
8 PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeIeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAaHUI; yMEHHE NPUBOAUTH IPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS IJIsl pEIICHUs 3a/1a4;
OLIGHUBAaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh
BEPOSTHOCTHYIO MOJIETTb H HMHTEPIPETHUPOBATH TOJTYICHHBIA PE3YIIbTaT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAKOIINAECA IPsSMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXKIY

9 IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSIMBIMH, PACCTOSTHAE MEXKY IUNIOCKOCTAMM; YMEHUE UCIIOJIb30BATh IIPH
pelIeHUH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H
BEJINYMH, PEIIATh CBSA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U

YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenune], Mpu3Ma, NUpaMmuia, (Gurypa u MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONIaab
MOBEPXHOCTH MHPaMUIbI, MPU3MBI, KOHYyca, IIIUHIpPA, 00BEM Kyda,
MMpAMOYTOJIBHOI'O IMapauICICIIuneaa, MmMUupaMuabl, MpPU3MbI, OUJIHWHIpPA,
KOHYyca, mIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IWIMHIPA,
napajyieNlbHble OCH WJIM OCHOBAaHHMIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepbl, IIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, QUTYpbl U TOBEPXHOCTH
BpalCHUs, UX CCUCHUS, B TOM YUCJIC C TIOMOIIBIO 3JICKTPOHHBIX CPCACTB,
YMEHHUE MPUMEHSTh CBOHCTBAa T€OMETPHUYECKUX (HUTYP, CAMOCTOSATEIBHO

10
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dbopMynupoBaTh ONpeAeNeHUs U3y4aeMbIX (pUryp, BHIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (HUTYp, 0OOCHOBBIBATH WIH
OmpoBepraTh MUX; YMEHUE MPOBOAMUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC
MIOCTPOEHUS

YMeHue onepupoBaTh IMOHATUSIMHU: JBW)KCHHE B IPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuEe TOM00MS, TMOM00HBIE (UTYPBI; YMEHHE
pacmo3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIEC B TPUPO/IE,
UCKYCCTBE, ApXHTEKType; HUCIIOJIB30BaTh T'€OMETPHYCCKUE OTHOIICHHUS
MIPH PEIICHHUH 33/1a4; HAXOUTh TEOMETPUICCKUE BETHUMHBI (JTHHA, YTOJI,
11 I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX IPEIMETOB H
U3 pealbHOW XKU3HW; YMEHHE BBIUUCIATH T'€OMETPHUUYECKUE BEITHMUUHBI
(MHA, yroJ, IUIoIadb, OOBEM, IJIOMIAh MOBEPXHOCTH), UCIOIB3YS
W3YYCHHBIC (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
UpaMUIbl, TIPU3MBI, KOHYCa, [HJIMHIpA, IUIomaabs chepbl, 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,
KOHYCa, [l1apa; YMEHUE HaXOUTh OTHOIICHHE 00BEMOB MOI00HBIX HUTYP

YMeHue onepupoBaTh NOHATUAMMU: NPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT,

BEKTOP, KOOpAMHATBl TOYKH, KOOPAHWHATHI BEKTOpa, CyMMa BEKTOPOB,

IPOM3BEACHUE BEKTOpa Ha YHUCIO, PA3JIOKEHHE BEKTopa o Oaswucy,
12 CKaJIIpHOE IIPOU3BEJCHHE, BEKTOPHOE IIPOM3BEACHUE, Yrold MEXIy
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIM U KOOPIUHATHBIA METOA
JUIsL pEelIeHMs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx Yy4eOHbIX
PEIMETOB
VYMeHue BbIOMpaTh MOAXOJAIIMN METOJ Ul pelleHHus 3a/lauu;
NOHMMAaHWE 3HAUYMMOCTH MAaT€MaTUKU B M3YYEHUU MPHUPOAHBIX U
OOIIECTBEHHBIX ~NPOIECCOB UM  SIBJIEHUI; YyMEHHE paclo3HaBaTh

13
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE, YMEHUE IPHUBOIMTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHMCKOM M MHUPOBOU
MaTEeMaTU4YeCKON HayKu
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INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
11O MATEMATHUKE

Kon
1
1.1

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

Hucna u BBIYUCICHUS

Hatypanbnble u nensle uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,

12 OCCKOHEYHBIC TTEPUOTUUECKHE TpodH
13 Apudmernueckuit KOpeHb HaTypaJIbHOU cTereHu. [[eficTBrsI ¢ apuMETHICCKUMH
KOPHSIMHU HAaTypaJIbHOM CTENEHU
1.4 Crenenr ¢ uenbiM mnokaszatesneMm. CTeNneHb C palMOHAIBHBIM TOKA3aTeeM.
CgoiicTBa CTENECHU
15 CuHyc, KOCMHYC M TaHT€HC YHCIIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTE€HC YKCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIC JOrapu(MbI
JeiicTButenpHble yucia. ApudmeTnyecKkue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 gucinaMu. [IpuOmmkEéHHBIC BBIYUCICHHS, IpaBWIA OKPYIJICHUS, NPHUKHIKA H
OLIEHKA pe3yJibTaTa BBIYUCICHUN
1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KommnekcHbie uncia
2 VYpaBHEHHS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHAIEHBIC YPABHEHUS
2.2 HppaunoHaibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
24 [TokazarenabHble U IOTapUPMUUECKIE YPaBHEHUS
2.5 [enpie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 UppanmonanbHpie HEPaBEHCTBA
2.7 [TokazarenpHbIE U TOTapruPMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuuecke HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeenuTens MaTpULIbl
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoOsl 3ananus GyHkuuu. 'paduk dyHkuuu. B3anmHo oOpaTHbie
' ¢dbynakun. YétHeie u Heu€THBIE pyHKmH. [lepuoauueckue GpyHkunu
OO6nacTh ompeneiaeHuss U MHOXKECTBO 3HaueHW Qynkuuu. Hymm dyHKIuu.
39 [IpomMexxyTKu  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  ()YHKIIUH.
' MakcuMymbl 1 MUHUMYMBI (yHKIUH. HauOonbliiee ¥ HauMEHbIlee 3HAYCHUE
(GYHKIIMM Ha IPOMEXKYTKE
33 CrenenHas (GyHKIMS C HATypaJlbHBIM U LETBIM TOKazaTenem. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOPHS 71-0i CTENICHH
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpaPuKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIUU, KX CBOMCTBA U TpadUKH
36 Toukm paspeiBa. AcumnToTsl rpadukoB ¢yHKnuid. CBoWcTBa (QYHKIIHM,
HETPEPHIBHBIX HA OTPE3KE
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3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENLHOCTEN

Apudmernueckas u reomerpudeckas nporpeccun. @opmyia cI0KHbIX TPOLEHTOB

Hagana MaTemMaTHuecKoOro aHajamsa

[IpousBonnas ¢pynkiuu. [IpousBoiHbIe 371eMEHTAPHBIX (PYHKIIHIA

[IpumeHeHune NpPoU3BOIHON K HCCIEeNOBaHHIO (YHKIUH Ha MOHOTOHHOCTb H
sKCcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUS (PYHKIIMK Ha

OTpe3Ke
IlepBooOpaznas. MuTerpan
MHoOX€eCTBa U JIOTUKA

MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammsl Ditiepa — Benna

Jloruka

BeposiTHOCTB 1 cTatuCTHKa
OmnucarenpHas CTaTUCTUKA
BepositHOCTB

KomOunaropuka

I'eomeTpus

@urypsl Ha MIOCKOCTH
[IpsiMbIe ¥ MJIOCKOCTU B MPOCTPAHCTBE
MHororpanHuku

Tena 1 MOBEPXHOCTH BpalICHUS
Koopaunats! u BEKTOPBI
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YYEBHO-METO/IUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1). Anrebopa 10-11. II.A. AnmumoB «IIpocBemenuey, 2024

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1). Anrebpa 10-11. III.A. AnmumoB «IIpocBemenuey, 2024

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://m.edsoo.ru
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Jluct cornacoBaHus k gokymeHTy Ne 102 ot 29.08.2025
MHnunaTop cornacoBaHnus: Beukntosa T.A. Aupektop
CornacoBaHue nHnyumpoBaHo: 24.09.2025 14:10

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 Beukutosa T.A. A

24.09.2025 - 14:10

[lokymeHT co3aaH B anekTpoHHon copme. Ne 102 ot 29.08.2025. UcnonHutens: BeuknTtoBa T.A. N IIEKTPOHHbIA
Crtpanuua 30 n3 30. CtpaHuua cosgaHa: 24.09.2025 14:11 =¥ TATAPCTAH



