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HHOACHUTEJIBHAA 3AIIMCKA

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 obmiero oopazoBanus 0co00€ BHUMaHUE yIEISIETCS
(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 MATEMATHYECKUX MOJIEIIEH PEANIbHBIX CUTYalLUil, IO3BOJIAECT 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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COJEPKAHUE OBbYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB ISl PEIICHUs] TPUKIIAJHBIX 3a7a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIICHUS, IpaBWJIa OKPYIJIEHMs, MNPUKUJIKA M OLEHKa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ neinbM nokasateneMm. bunom Herotona. Vcnonbs3oBanue noaxoasieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3aad U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTYpaJbHOM CTENIEHHU U €r0 CBOICTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

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

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U APOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleeHne MHOro4JIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. MHorouniens! ¢ neisiMu koddounrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

UppanmonansHble ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHATIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUIA.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudmuueckne ypaBHeHHs. (OCHOBHBIE METOABI PEHICHHUS JIOTapU(PMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pemenne cucreMm JIMHEWHBIX ypaBHEHMH. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurenb MaTpULbl 2X2, €ro reoMETPUYECKH CMBICI W CBOWMCTBA, BBIYHMCICHUE €TI0
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX ypaBHeHUH. MccnenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEAEIIUTEIEH.

ITocTpoeHre MareMaTHYeCKUX MOJENEN peaJbHOM CUTYalluH C IOMOINBI) YPAaBHEHWM U
HepaBeHCTB. [ [puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 PA3UYHBIX 00JIacTel HAYKU U peabHON JKU3HU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocoObl 3anaHus (yHKUuU. B3anmHO oOpatHble QyHkuuu. Kommosunus
¢ynkuuit. ['paduk pynkunu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.
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OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakcUMyMbl 1 MUHUMYMBI (pyHKImu. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IEJBIM TMOKaszareneMm. E€ cBolicTBa M Trpaduk.
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 OKpPY)KHOCTb, OINpPEIEICHUE TPUTOHOMETPUUYECKUX (PYHKUIUN
YHMCJIIOBOI'O apIyMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIE0BaTeNbHOCTeH. MeTol MaTeMaTH4eCKOM
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH reoOMEeTPUYECKONW MPOrpecCHi.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIINM 1 UX cBOicTBa. TOUYKHM pa3pbiBa. ACUMITOTHI TpaduKOB (PYHKIIUH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToJl MHTEPBAJIOB sl pelIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIUM ISl pelIeHus 3a1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduKy pyHKINU.

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

MHo:xecTBa U JIOTHKA

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

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

Harypanbable u 1enpie uucna. [IpuMeHeHWe NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKmIa m1s pemeHus 3a1a4 B IETbIX YUCIIAX.

KommiekcHble uymcna. Anrebpandeckass W TpUTrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4YuCiIa. ApupMETHIECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue

KOMIUIEKCHBIX YHMCET HA KOOpAUHATHOM IockocTu. @opmyna Myaspa. Kopau n-oii crenenu u3
6
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KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN IJs pelieHus (GU3NYecKux u
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOINbI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHMS CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX, UPPAllMOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAayKHM M pPEATbHOM JKW3HW, HMHTEPIPETAlus MOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

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

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue METO I pellieHHs ypaBHEHUI U HepaBeHCTB. [ paduueckre MeToAbI peleHus
3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpruMeHeHne MPOU3BOIHOM K UCCIEI0BAaHUIO (PYHKIIMNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEJeNIEHUs] CKOPOCTH U YCKOPEHHs Ipolecca, 3aAaHHOro (GOopMysoi Hiu
rpauKoMm.

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

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢popmyine Herorona-Jleitbauna.

[IpumeHeHrne wWHTErpana Uil HAXOXKACHUS IUIOWAAeH IJIOCKUX @uryp u 00bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA 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, MPEICTABICHUE O MaTEMaTHYECKMX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON UJCHTHYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOIO BKIJA/a B MOCTPOCHHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MaTEeMAaTHUYECKUX 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 obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryispHas Gu3ndeckasi akTUBHOCTH),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npoecCHOHANBFHOM AEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pEUICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX TPOOIIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTeMaTHUYeCKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OIICHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:
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C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO 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 MATEMaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISBJISITH W XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTUYCCKUX OOBECKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBaTH W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh ApPTyMEHTAIMIO, TPUBOJUTH TPUMEPhl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue AeCTBUS:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BONPOCH], (UKCHPYIOIINE MPOTUBOpeUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, UCCJIEIOBaHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIECHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (hOpMyIHpOBaTH 0OOOIICHHUS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JePUIUTHI HHPOPMAITNH, JAaHHBIX, HEOOXOAMUMBIX IS OTBETa Ha BOMPOC W JJIs
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHAPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm

MPpCACTaBJIICHU,
9
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CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIATE €€ B Pa3IMUHBIX (popMax, WILTIOCTPUPOBATH
rpaduvecKu;

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

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCIIPUHUMATh W (POPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBHSMH M IICJISIMH
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/auu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOMCK PEIICHHS, COMOCTaBIATh CBOU
CYXJICHUS] C CYKICHUSAMU JPYrHMX YYaCTHHKOB JUAOTa, OOHAPY>KUBATh PA3JIM4YMe U CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I peHIeHI/Iﬂ 3ajJadu, BKCHepI/IMCHTa, HUCCJICAOBaHUA, HpOGKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, aITOPUTM pPELICHMs 3aJaud, BBIOMpPATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON pedUIeKCHU KaK OCO3HAHUs COBEPLIAEMBIX JIeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yibTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPHU PELIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIEJIN U YCIOBUIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
npUOOPETEHHOMY OMIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHnn y4eOHbIX 3a/ay, IMPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeneniarTbh BUIAbl padoT, JOroBapHBAaThCs, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIITOJIHSITH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMAaH/bl, OLIEHMBATh KAayeCTBO CBOETO BKJaja B OOLIMI MPOXYKT MO KPUTEPHSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.
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IMPEJIMETHBIE PE3YJIBTATDBI

K xonnmy oOyuenus B 10 kJjacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIHE MPEIMETHBIE
pe3yNbTaThl MO OTACIbHBIM TeMaM palouel mporpamMmbl yueOHOro Kypca «Auredpa W Hayana
MaTE€MaTUYECKOr0 aHAIIN3an:

Yuciia M BHIYMCIICHUS:

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TEPUOIMUECKas
Ipo0b, MPOLEHTHI, UPPAIMOHATBLHOE YHCIIO, MHOXKECTBA PAI[MOHAJBHBIX U JIEHCTBUTEIHLHBIX
YUCel, MOAYJIb JEHCTBUTEILHOIO YUCIIA,

OPUMEHSATH IPOOH U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 3a]a4 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U PEAIbHOM KU3HU;

NPUMEHSTh NPUONMIKEHHBIE BBIYMCICHUS, MpaBWIa OKPYIJICHUS, MPUKUIKY U OLEHKY
pe3ynbTaTa BIUMCICHUN;

CBOOOZHO ONEpUPOBATH IOHATHEM: CTENEHb C LEJIbIM I10Ka3aTeseM, HCIO0JIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN ISl PEIICHUS NMPAKTUYECKHX 3a1ad U
MIPEACTABICHUS JAHHBIX;

CBOOOIHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOJHO ONEPUPOBAThH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTEIEM;

CBOOOJHO ONEpPUPOBATH IOHATUSAMU: Jorapudm Yucia, JNECITHUUHbIE M HaTypajbHbIE
JorapudMmBbl;

CBOOOZHO OMEpUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M ApKTAHI'€HC YUCIIOBOIO apryMeHTa.

YpaBHeHHsS H HEPABEHCTBA:

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCHIIbHbIE HEPaBEHCTBA;

IPUMEHSTh pa3IUYHbIE METOAbl PELIEHUS pPALMOHAIBHBIX U JPOOHO-PAMOHAIBHBIX
YpaBHEHUM, IPUMEHATh METOJI UHTEPBAJIOB JIIsl pEIICHUsI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMU: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
LEeNBIMU K03 (hUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIeHHe MHOTOWIEHa Ha MHOTOWIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera qyis pemenus 3anay;

CBOOOZHO oONEpUpoBaThb MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN s PELIECHUS
CUCTEMBbl JIMHEWHBIX YPaBHEHUM, MOJETUPOBATH PEAJbHBIE CUTYallUH C IOMOIIBIO CHUCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
OINpEeAEINTENEH, UHTEPIIPETUPOBATD ITOYYEHHBIHN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHusl BRIPAKEHUI;

BBIMIOJHATh NPeoOpa3oBaHMsI YHCIOBBIX BBIPAKEHUH, COAEpXKAIMX CTENEHU ¢
palrroHaIbHBIM TIOKa3aTelleM;

UCMOJIb30BaTh  CBOMCTBA  JIOrapu(MOB uig  MpeoOpazoBaHHsl  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOJAHO  ONEpUpOBaTh  MOHATHSMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapuMuyUecKre ypaBHEHUsI, HAXOJUTh UX PELIECHUS C MOMOIIbI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEN;
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IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI];

MOJENIUPOBaTh pEeaJbHblE CUTyallUM Ha s3bIKE aireOpbl, COCTAaBIATh BbIPAXKEHUS,
yYpaBHEHHs, HEpPABEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKuuM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHusl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIMSA (YyHKIMHA, rpaduk (YHKIWHU, BBINOJIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUPOBAaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs M MHOXKECTBO 3HAYEHUH
GbyHKLIMY, HYTU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: YETHBICE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKINU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHHUMYMBI (YHKIUH,
HauOoJIbllIee M HAaUMEHblIIee 3HaueHue (PYHKIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM MU LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIWU C HATYpaJbHBIM U IENbIM TOKa3areneM, rpadux
KOPHS N-0 CTETIeHHU KaK ()YHKIIMU OOpaTHOM CTEIIeHH C HaTypaJlbHBIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATUAMM: JIMHEWHas, KBaJpaTW4yHas W ApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHUSAMH: IOKa3aTelbHas W JorapupMuueckas (yHKIUU, UX
CBOICTBA M TrpadMKH, HCIIOIB30BaTh UX IpadUKH sl pEIICHHs YpaBHEHUI;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, OIpe/eleHue
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA IS UCCIETOBAHHS TPOIECCOB M 3aBUCHUMOCTEH TpHU
pelIeHNn 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M pPealbHOW JKWU3HH, BBIpAXaTh (hopMylnamu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdecKas U TeOMETPUYECKas IpOrpeccus,
OecKkOHEYHO yObIBaroIlasi reOMeTpruecKasi Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAbHBIN POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH JUIs PELICHUs PeabHBIX 33/1a4 MPUKIJIAIHOIO XapaKkTepa;

CBOOOJTHO  ONEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3aJaHUS
MI0CJIEIOBATEIFHOCTEH, MOHOTOHHBIE ¥ OTPaHHYCHHBIE TTOCIIEA0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEUHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIIMM, TOYKH pa3pbiBa rpaduxa
(GyHKIMH, aCUMITOTHI rpaduka GyHKINH;

CBOOOJTHO OTIEPHPOBATH TOHATHEM: (DYHKIHS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHSTH
CBOMWCTBA HEMIPEPBIBHBIX (DYHKLUH s peIIeHHs 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh MOHATHUSMHU: TepBas W BTOpas NPOMU3BOJHBIE (YHKIIHH,
KacaTesnbHas K rpa@uky QpyHKUINU;

BBIYUCIISITH TPOU3BOIHBIC CYMMBI, TIPOU3BEIEHUS, YACTHOTO U KOMIIO3HUIINH ABYX (DYHKIIHH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHII;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI POU3BOIHOM [T peleHus 3a/1au.

MHo:xecTBa U JIOTHKA:
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CBOOOJTHO OTIEpUPOBATH MOHATHUSIMU: MHOXECTBO, OIIepaIliy HaJ MHOXKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar JJisi ONMCAHUs peaJbHbIX IPOLIECCOB U
SIBIICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHUSIMH: OIPEACIICHHE, TeopeMa, YpaBHEHHE-CIICICTBUE,
CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, JIOKAa3aTeIbCTBO, PABHOCWIbHBIC YpPaBHCHHS U
HEpaBEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuics TMONYYHT CICIYIOIIHE TPEIMETHBIC
pe3ynbTaThl IO OTAEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Asiredpa v Havaia
MaTEeMaTHYECCKOTO aHAIH3ay:

Yuciaa ¥ BLIYMCIEHUS

CBOOOMHO OIEpPUPOBATH MOHSATUSMHU: HATypadbHOE U IEJ0€ YHCIO, MHOXECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BaTh NMPU3HAKK JieauMocTH 1enbix yucen, HOQ u HOK
HaTypaJbHbIX YMCEN IJIs PEIICHMs 3a]a4, IPUMEHATh alroput™ EBknna;

CBOOOJIHO OIIEPUPOBATH MOHATUEM OCTaTKa IO MOAYJIIO, 3alMCHIBATh HATYPAJIbHbBIC YHCIIA B
Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJIHO OIEPUPOBATHh MOHATHUSAMH: KOMILIEKCHOE YHMCIIO W MHOXKECTBO KOMILJIEKCHBIX
YHCEJI, MPEJCTABIATh KOMIUICKCHBIC YHCIIA B alreOpandecKol M TPUTOHOMETpUYECKOH (opme,
BBITIOJTHATH apU()METUIESCKHIE ONIEPAlUY C HUMH U U300paxaTh Ha KOOPAMHATHOMN TIOCKOCTH.

YpaBHeHusI U HEPaBEHCTBA:

CBOOOJIHO  ONEPUPOBATH  TOHATHSAMHU:  HMppalMOHAIbHBIC,  IOKa3aTelIbHBIE M
Jorapu(MHUECKUE HEPABEHCTBA, HAXOIUTh WX PEUICHHUS C TOMOIIBIO PABHOCHIIBHBIX TMIEPEX0JI0B;

OCYIIECTBIISATh OTOOP KOPHEH MpPU PEIICHUH TPUTOHOMETPUUIECKOTO YPABHEHUS;

CBOOOJIHO OIEPUPOBATh TOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoO0XoauMbIe (HOPMYIIBI IJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO OMEPHPOBATH MOHATHAMH: CUCTEMa U COBOKYIMHOCTh YpaBHEHUI U HEPAaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CJICICTBUS, HAXOAUTH PEIICHHS] CUCTEMBI U COBOKYITHOCTEH
pallMOHATBHBIX, HPPAUOHAIBHBIX, T[MOKA3aTEIbHBIX H JIOTapU(MHUUECKUX ypaBHCHHUH U
HEPaBEHCTB;

pemate palioHajbHble, HWpPpPAIMOHANBHBIC, [OKa3aTelbHbIE, JOorapudMUUYEecKue u
TPUTOHOMETPUYECKHE YPABHEHHS M HEPABEHCTBA, COJIEPKAINE MOYJIN U MMapaMeTphl;

MPUMEHSATH TpaduuecKue METOIbI JIJIsl pelIeHUs YPaBHEHUH U HEPAaBEHCTB, a TAKXKE 3a7a4 C
napameTpamu;

MOJICJIMPOBaTh pealbHbIE CHUTYaIlMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA U MX CUCTEMBI 110 YCIIOBHUIO 33/1a4H, UCCIIEIOBATh TOCTPOSCHHBIE MOIETH
C UCTOJIP30BAHUEM arlapara ajireopbl, MHTEPIPETUPOBATH MTOJTYICHHBINA PE3yIbTaT.

DyHKIUH U TPaPUKH:

CTPOUTH TpapuKy KOMMO3ZUIMHA (DYHKIUNA C MOMOIIBI0 AJIEMEHTAPHOTO MCCIEIOBAHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIMIA;

CTPOUTH TEOMETPHUUECKHE 00pa3bl ypaBHEHU U HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH;

CBOOOIHO OTEPUPOBATH MOHATUSAMU: TPa()UKH TPUTOHOMETPHUECKUX (YHKITHIA,

MPUMEHSTh DYHKIIUU AJIE MOJISTUPOBAHUS M UCCIIEIOBAHUS PEaTbHBIX MPOILIECCOB.

Hauyana MaTeMaTHYeCKOIo aHAJIN3A:

WCIIOJIB30BaTh TPOW3BOJHYIO IS HWCCIEAOBaHUS (YHKIIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJUTh HauOOJbIIIee U HAMMEHbIIIee 3HaYCHHs (PYHKIIUN HEMPEPHIBHON Ha OTPE3KE;
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UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJsi ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

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

HAXOJHTh IJIOMIAJH IIOCKUX (QUTYDP U OOBEMBI TEJ ¢ TOMOIIBI0 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 IINTAHUPOBAHHUE

10 KITACC

KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(pPOBHIE)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero 5 p o0pa3oBaTe/ibHbIE PECYPCHI
padoTbI padoThbI

MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.

| MmuorouieHsl. PariuoHanbHbIe 24 | bu6mmorexa [IOK
ypaBHEHHUS U HepaBeHCTBa. CHUCTEMBI https://resh.edu.ru/subject/51/10/
JIMHEWHBIX YpaBHEHUN
Oyukuun 1 rpadpukn. CTeneHHas brbmiorexa LIOK

2 (bYHKIWIS C HEMBIM TTOKa3aTeNeM 12 1 https://resh.edu.ru/subject/51/10/
Apudmerndeckuii KOpeHb N-0 CTETICHHU. brbmorexa [IOK

3 VppanioHaibHbie ypaBHeHHus 15 1 https://resh.edu.ru/subject/51/10/
[TokazarenbHast QyHKIHS. bubnuorexa IOK

4 TloKa3aTeMbHbIC YPABHEHUS 10 1 https://resh.edu.ru/subject/51/10/
Jlorapudpmuueckas pyHKIUS. bubanorexa LIOK

5 JloraprdMuUecKue ypaBHeHHs 18 1 https://resh.edu.ru/subject/51/10/
TpuronomeTpuyeckue BIpaXKEHUS U brbmiorexa [IOK

6 ypaBHeHwMs 22 1 https://resh.edu.ru/subject/51/10/

bubmuoreka [JOK
7 [TocnenoBaTebHOCTH U IPOTPECCUU 10 1 https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

bubmuorexa [JOK

I[TPOTPAMME

8 Henpepsieabie Gyukiuu. [IponsBoanas 20 1 https://resh.edu.ru/subject/51/10/
9 [ToBTOpenue, 0600LmIEeHN E, 5 5 bubnnorexa LIOK |
CUCTEMAaTH3aIHs 3HAHUH https://resh.edu.ru/subject/51/10/
OBIIEE KOJIMYECTBO YACOB I10 136 10
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KITACC

Ne HaumeHoBaHue KouaunuyecTBO yacoB
n/ pa3aesioB u TeM Bceer Konrpoabusl  IlpakTuueckn  JJIeKTpoHHbIe (HH(ppoBBIE) 00pa3oBaTe/bHbIE PeCyPChl
1| NnporpamMmbl 0 e padoThl e padoThl
Hccnenosanue
(yHKII ¢ bubmuorexa [IOK
1 i 22 1 https://resh.edu.ru/subject/51/11/2ysclid=lmbuysz9d2201411
ITOMOIIIBIO
y 668
MIPOU3BOTHOM
HepBooGnasia bubmuoreka [JOK
B Has U
2 PEOODP 12 1 https:/resh.edu.ru/subject/51/11/?ysclid=Imbuysz9d2201411
HHTETpal
668
I'paduku bubnnoreka [JOK
TPUTOHOMETPUYCCKHU https://resh.edu.ru/subject/51/11/?ysclid=Imbuysz9d22014116
3 X (pyHKIIHIA. 14 1 68
Tpuronomerpuueck
Ve HepaBEeHCTBA
HppaunoHanbHsle, bub6nuorexa [IOK
4 IMOKAa3aTelIbHbBIC U 24 1 https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d22014116
norapudmudeckue 68
HEPaBCHCTBA
bu6mmoreka [JOK
5 KOMITICKCHBIE GHCa 10 1 https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d22014116
68
bu6mmorexa [IOK
6 HarypanbHbie u 10 1 https://resh.edu.ru/subject/51/11/?ysclid=Imbuysz9d22014116
LIeJIbIe YhCIa 68
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https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d2201411668
https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d2201411668
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https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d2201411668
https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d2201411668

Cucrembl bubnmoreka [JOK
panMoOHANTbHBIX, https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d22014116
. HUppAIIMOHAIIBHBIX 12 1 68
MOKa3aTebHbIX U
Jorapu(PMUIECKuX
YpaBHEHUU
bu6mmoreka [JOK
8 3anaum ¢ 16 1 https://resh.edu.ru/subject/51/11/?ysclid=Imbuysz9d22014116
rapameTpamMmu 68
[ToBTOpEHUE, bubnnoreka [JOK
9 0000111eHNE, 16 ) https://resh.edu.ru/subject/51/11/?ysclid=Imbuysz9d22014116
CHCTEMAaTH3aLUs 68
3HaHUH
OBIIEE KOJIMYECTBO
YACOB IIO 136 10
I[TPOI'PAMME
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https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d2201411668
https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d2201411668
https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d2201411668
https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d2201411668
https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d2201411668
https://resh.edu.ru/subject/51/11/?ysclid=lmbuysz9d2201411668

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

MaremaTnka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHann3a. Y TIyOJeHHbIH ypoBeHb, 10
kiacc. Mepsnsik A.T'., Homuposckuit J[.A., [Tononckuit B.b., SIxup M.C.; noa

penakuueit [logonsckoro B.E., AO "U3narensctBo "[IpocBemenue”, 2019

METOAUYECKHUE MATEPHAJIBI 1JISA YYUTEJISA
Martemaruka : anreOpa ¥ Hayajia MaTeMaTUYECKOTo aHanu3a. Y TiayOuE€HHbIN ypoBeHsb : 10
kiacc : meroanueckoe nocodue / E. B. bynko, A. I'. Mep3insk, B. b. [Tononckut,

M. C. Sxup. — M. : Benrana-I'pad, 2020. — 92 c. : mn. — (Poccuiickuii yueOHHK)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
http://window.edu.ru - Poccuiickuii 001eo0pa3oBaTeIbHbIN OPTAT,

https://resh.edu.ru - «Poccuiickas 351eKTpOHHAs LIKOJIay;

www. september.ru — caliT uzgarensckoro goma «llepBoe ceHTAOps».
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Inct cornacoBaHusa k gokymeHTy Ne 4 ot 28.09.2023
MHuumaTop cornacosaHuna: Makapos A.B. [lupekTop
CornacoaHue nHnyumposaHo: 28.09.2023 20:00

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 | Makapos A.B. 28.09.2023 - 20:00

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 4 ot 28.09.2023. UcnonHutens: Makapos A.B. B INEKTPOHHbBIA
CtpaHuua 20 13 20. CTpaHuua cosaaHa: 28.09.2023 20:01 =¥ TATAPCTAH



