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HOACHUTEJIBHAA 3AIIMCKA

VYu4eOHbIli Kypc «Anredpa M Hayaia MaTeMaTHYECKOTO aHaIn3ay SBIISIETCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B MPOrpaMMe CpeaHero ooimero odpazoBaHus,
IIOCKOJIBKY, C OJHOM CTOpPOHBI, OH O0ECIIEYMBAET MHCTPYMEHTAIbHYIO 0a3y i
U3Y4YEHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (popmMupyer
JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE O0Y4YaloIIUXCs Ha YPOBHE, HEOOXOUMOM
JUI OCBOEHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH U JPYTHUX
JUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca O0OydYaromiuecsi OBJIaJI€BAIOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTIKEHHUS B MaTeMaTH4ecKoit popme.

VY4eOHblii Kypc anreOpsl U HayaJl MaTeMaTHYECKOr'0 aHalM3a 3aKJIaJbIBacT
OCHOBY [IJIi YCIEHIHOTO OBJAQJEHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJECHUUN pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOM >KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh UX I JalbHeWIIero oOpa3oBaHHsS U B
NOBCEHEBHOM KU3HU. B TO ke BpeMs OBJlaJieHue aOCTPAKTHBIMH M JIOTMYECKH
CTPOrMMHU KOHCTPYKLMSIMU alreOpbl M MaTeMaTHYeCKOro aHajii3a pa3BUBAET
YMEHHE HaXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTB, JI0Ka3bIBAaTh
YTBEPKICHUS C TIOMOIIBI0 WHAYKIIMKA M PACCYKIATh ACHYKTHBHO, WCITOJIb30BaTh
000011IeHHEe ¥ KOHKPETH3allMl0, a0CTparupoBaHUE U AaHAIOrUIo, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBIIIICHHE.

B xone uzyuenus yueOHOro kypca «Anrebpa M Hadalla MaTeMaTHYECKOI'O
aHanu3a» OOy4YaroIIMecs IMOJY4YaroT HOBBIA OIBIT PEIICHHS NPHUKIAJHBIX 3a/ad,
CaMOCTOSITETILHOTO TIOCTPOEHUSI MaTEMaTUYECKUX MOJIEJEeH peajbHbIX CHUTYyalui,
UHTEpIpETAllMd  TIOJYYEHHBIX  pEIIeHWM, 3HAKOMSTCA C  MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBITAIOITMMHCS MAaTEMATHIECCKUMH OTKPBITHSIMHU M IX aBTOPAMH.

VYyeOHbIll Kypc 00JaJaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM MOTEHIIMAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 y4eOHbI Marepualn, CrHoCOOCTBYIOIIMMA
GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 crenuduky ydeOHOM
NEeATEeNbHOCTU, TpeOyromied NpOoJAOHKUTENBPHON  KOHILEHTPAMKM  BHUMAHUS,
CaMOCTOSITETILHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbrar.

B ocHoBe Mmeromukm oOydeHHs] anreOpe W HadallaM MaTeMaTHYECKOTO
aHaJIM3a JISKUT JAeATENbHOCTHBIN NPUHIIUI O0y4YEHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hayala MaTeMaTHYeCKOro
aHaAJIM3a» BBIIEJIEHBI CIENYIOIUE COAEPKATENbHO-METOAUYECKNE TUHNN: «Hucna
U BeIYHCIeHUs», «DyHKIMU U rpadukny, «YpaBHEHHs U HepaBeHCTBa», «Hauana



MaTeMaTUYeCKOro aHanmu3a», «MHOXecTBa ® JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAMYECKHE JIMHUA W3YYaloTCsS Ha TIPOTSDKCHWU JABYX JIET
o0yueHHus Ha YpOBHE CpelIHEero oOIiero oOpa3oBaHUs, €CTECTBEHHO OTOJIHSS
ApYT Opyra W MOCTENEHHO HACHIIIAsCh HOBBIMU TE€MaMHU M pasjenamu. J[aHHbIN
yu4eOHBIH KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKOIBKY OOBEAMHSET B cebe
collep)kKaHNEe HECKOJIbKUX MaTeMaTHYeCKHX JUCUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKH aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUecKas
aoruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBJIaJE€BaIOT BcE Oolee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIeN0BaTeNbHO (GopMHUpYyeTCsS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKYI0 MOJIeldb peaJbHON
CUTYaIliH, IPUMEHITHh 3HAHUS, MOITYYCHHbIE TIPU U3YYEHUU y4eOHOro Kypca, JUIs
pEIIeHUsI CaMOCTOSITEIFHO CHOPMYITMPOBAHHONW MaTeMaTUYECKON 3aaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-MeTOANYECKass JMHUA «Uuclia U BBIYHCICHUS» 3aBepIIacT
(dopMupOBaHHE HABBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOIO 0011ero 00pa3oBanus. Ha ypoBHe cpenHero oo1iero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (OpMHPOBAHWIO  HABHIKOB
PaIMOHAIIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CeOS MCIOJIb30BAaHUE PA3IUMYHBIX
dopMm 3amucu 4Yncia, yMEHHE JeJaThb NPUKUIKY, BBIIOIHATH MPHUOIIKEHHBIC
BBIUMCIICHHS, OIEHUBATh UYUCIIOBBIC BBIPAKEHHs, pabOTaTh C MaTEeMAaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIIMMCS MHOXECTBAa HATypPaIbHBIX, IIETBIX,
paIlMOHAIBHBIX U JICUCTBUTENBHBIX  YHCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX dYHcell. B KaXIoM ©3 3TUX MHOXKECTB PacCMaTPHUBAIOTCS
CBOWCTBEHHbIE €My CIelnu(pUIecKue 3aJayd M OIepalyu: JeJIeHHe HaIlemo,
ONEPUpPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IIEJBIX YHCEN, OCOObIe CBOWCTBA
PaIMOHANIBHBIX M UPPAIMOHATIBHBIX YKCEN, apU(PMETHIECKUE OMEepaIiu, a TaKkKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocineaoBaTeIbHOMY pPACIIMPEHUIO Kpyra HCIOIb3YEeMbIX YHCET |
3HAaKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHHS JUIsI PEIICHUS Pa3jIMYHbIX 3aad
dopmMupyeTcsi mpeACTaBlIeHNE O €IUHCTBE MATEMAaTUKU KaK HayKHd W €€ pOJiH B
NOCTPOCHUU MOJIENEH peaTbHOTO MHpa, IIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKPETH3aIIHsI.

Jluaust «YpaBHEHHsI M HEPABEHCTBA» pEATU3YETCs HA MPOTSHKEHUU BCETO
o0Oy4yeHHs Ha YpPOBHE CpeIHEero oOIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpamMmbl MpenyCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3amad. B
pe3ynbTaTe OOydJaroluecs OBJIAJCBAIOT PA3MYHBIMA METOJAMU  PEIICHHS
paIllMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTApUPMHUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHCHUM, HEPABEHCTB U CHUCTEM, a TaKXke 3ajad,
colepKammux mnapamerpel. [lomydeHHbIE yYMEHHS IMPOKO HCTOIB3YIOTCS MpH



UCCIICIOBAaHUH (DYHKIIMA C TIOMOIIBIO TTPOM3BOJIHON, TP PEIICHUH MPUKIIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJIbIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi comepkarenbHas JUHUSL BKIIIOYAeT B ce0s Takke (OpMHUpPOBAHHE YMEHUMN
BBIMIONHATh ~ pacuéTel 1o  (GopmynaMm, TpeoOpa3oBaHUS  palMOHATIHHBIX,
UPPAlMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHHA, a TAaKXKE BBIPAKCHUH,
collepKalux cTerneHu W Jiorapudmbel. braromaps u3ydeHuio anredpanyueckoro
MaTepualia TPOUCXOIUT  JalbHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIJIEHUS OOYYarOIIUXCs, (GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHuil, paboOTBl ¢  CHUMBOJBHBIMH  (opMamMHu,  MPEACTaBICHHS
3aKOHOMEpPHOCTEM W 3aBUCHMOCTEH B BHJI€ PABEHCTB W HEpPaBEHCTB. AnreOpa
npennaraet S(OQPEKTUBHBIE WHCTPYMEHTHl IS PENICHUS TPAKTUYECKUX W
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOMXKHOCTHU Kak
S3bIKA HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUA «DyHKIMM U TpaQuKW» TECHO
HepervieTaeTcs ¢ APYTMMU JUHHUSAMH y4eOHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIE0BAaTENbHOCTh N3YUEHUSI MaTepuaia. M3yueHue CTerneHHou,
MO0Ka3aTeNbHOM, JIOrapu(PMUUECKON 1 TPUTOHOMETPUUECKUX QYHKIIUN, UX CBOMCTB
U rpaduKOB, UCTIONB30BaHUE (DYHKIMI JUIsl pelIeHUs 3a7ad U3 JAPYrux Y4eOHBIX
OPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEIICHWEM ypaBHEHUN M HepaBeHCTB. [Ipum 3ToM OombIioe BHUMaHUE
ynensiercs GOpMHUPOBAHUIO YMEHUS BbIpaKaTh (GOPMyJIaMu 3aBUCUMOCTU MEXKIY
pPa3IUYHBIMA BEITUYMHAMH, KCCIEIOBATh TMOJYyYCHHbIE (PYHKIIMU, CTPOUTH HX
rpaduku. MaTepuan 3Tol cojiepKaTeIbHON JIMHUY HAlIEJICH Ha Pa3BUTHUE YMEHUU
¥ HaBBIKOB, ITO3BOJISIONINX BBIPAXAaTh 3aBUCUMOCTH MEXIy BEIUYMHAMH B
pazinuHor ¢dopme: aHATMTHYECKOU, Tpaduieckoi u ciioBecHo. Ero msyuenwue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBILIUIEHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHHUIO AHATIOTHIA.

CopepxxarenbHasi nuHusa «Hauyana MareMaTHyecKkoro aHajin3a» IO3BOJISIET
CYIIIECTBEHHO PACUIUPUTh KPYT KaKk MaTeMaTHUYeCKHX, TaK U MPUKIAAHBIX 3a/ad,
JOCTYITHBIX OOYYaronMMCs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKLIMM, ONpEeAeNsaTh MX HAuOONbIINE W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUryp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
yCKOpeHusi TporieccoB. [laHHasi cojepkarenbHas JIMHUS OTKPHIBA€T HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MaTEeMaTHUYECKUX MOJEIel peaabHBIX CHUTYaIluH,
MO3BOJISIET HAXOAWTh HAWIydylllee pelIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4YE€CKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOrO, (OPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUI pAaCIO3HABATH IPOSBIICHHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaroniuecs y3HalT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEeMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJiee YHUBEPCAIbHBIA S3BIK, OOBEAWHSIOMIUM BCE PAa3eIibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
TUCITUIUTMHBL W WX TPWIOXKEHUsS B eawHoe Ienoe. IloaToMy BaxHO JaTh
BO3MOXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €r0 JJIsi BHIPAKEHUSI CBOMX MBICIIEH.
JpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpPHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTHYECKON JIOTUKH CIIOCOOCTBYET Pa3BHTHUI0 JIOTUYECKOTO MBIIUICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yueOHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOrO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJEIUPOBAHHUS, KOTOpPHIE MPHU3BaHbBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCJIEAOBAHMS OSTUX MOJEICH C TIOMOIIBIO ammapaTta aureOpbl |
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPEeTaliyd TOJyYEHHBIX pe3ylbTaToB. Takue
3a/IaHUs BIUIETEHBI B KQXK]IbII U3 Pa3/eloB MPOTPaMMBI, ITOCKOJIbKY BECh MaTepHal
y4e0HOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIICHHS NMPHUKIAAHBIX 3amad. [lpu
pEIICHUM  pEabHBIX  NPAKTHYECKUX  3a7ad  OOydYaroIuecs  Pa3BHBAIOT
HaOII0aTeNIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh ~ AHAJIOTHIO, 0000IMaTh H  KOHKPETHU3HPOBATh  IPOOIIEMY.
JlestenpbHOCTE 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS] TMPUKIATHBIX 3aaad
OpTaHM3yeTCs B TpOIlecce M3YUSHHs BCEX TEM Y4eOHOTo Kypca «Anredpa u Havasa
MaTEeMaTUYECKOTO aHaTN3ay.

Ha wu3yuenune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOrO
aHanuzay» orBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).

B cooTBeTcTBHMM ¢ KajJleHIAPHBIM Y4eOHbIM TpaguKOM U PpacnucaHHeM
ypokoB MBOY «JIuneit Ne20» na 2023-2024 y4yeOHbIii rox mporpamMma B
10«A» kiaacce Ppakruyecku Oyaer peajqn3oBana 3a 1354.



COILEPKAHUE OBYYEHUA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie uynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOILIECHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaaHbIX 3a4a4 U3 Pa3IMYHbIX OTpaciel 3HAHUU U PEAIbHOM KU3HU.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIIa U €ro cBOoMcTBa. [IpuOmmk€HHbIE BHIYUCICHUS, IPABUIIa
OKPYTJICHHUs, IPUKUIKA U OLIEHKA PE3YyJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenbiM mnokaszareneM. buHom Hsrorona. Hcenonbs3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHbp € pauuMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHUsS] U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEpPaBEHCTB. MHOrOWIEHbl OT OJHOW NEpPEMEHHOW. JlelleHne MHOroudsjgeHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  UEIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelieHus
VPPalMOHAIBHBIX YPABHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHEHHM.

[Ipeobpa3oBaHre BEIpAKESHHM, COEPIKAIINX JTOTapr(MBI.

Jlorapugpmunueckue YpaBHEHUS. OcHOBHBIE METO/IbI pelieHus
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BBIPAKEHUM. PellieHrne TpUroHoMeTpuyecKkux ypaBHEHH.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHHi. Ornpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKHl CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYCHHUs, IPUMEHEHUE OIPEAEINUTENS Ul PEelICHUsS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PealbHOM CHUTYyalUUMHU C IOMOILBIO
ypaBHEHUIl 1 HepaBeHCTB. [IpuMeHeHHE ypaBHEHHI M HEPAaBEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHkuuM U rpapuxu

OyHKus, crnocoObl 3afaHus (yHKIMK. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. I'padux  dyHkiuu. DiemeHTapHbIe NpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢bysakiuu. [IpomMexyTKM MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHHUMYMBI
dbynkiuu. Hanbomnpiee 1 HauMeHbIee 3Ha4eHus: QYHKIIMA Ha POMEXKYTKE.

JIunelinasi, KBaApaTU4HasT W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CpoiictBa W rpaduk KOpHS N-OM CTENeHH Kak (YHKIUA OOpaTHOU
CTEINEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass U jorapupmuyeckas (GyHKUMU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpad@ukoB GyHKIMMA 715 pEeLICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIMI YUCIIOBOTO apryMEHTa.

QOyHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCAX U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUS IMOCIeaoBaTeNbHOCTEN. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
NIOCJIENOBATENBHOCTU. VICTOpHS BO3HMKHOBEHMS MaTEMaTUYECKOIO aHaIM3a Kak
aHanKM3a OECKOHEYHO MaJbIX.

Apudmernueckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reoMmerpuueckas nporpeccus. CymMma OeCKOHEYHO YObIBaIOIEH IeOMeTpUYECKOi
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIbHBINA POCT. Uucio e. @opmyra CI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
IIPUKJIIAJHOTO XapaKTepa.



HenpepwiBubie (GyHKIMM W WX cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadukoB QyHkumii. CBolcTBa (PYHKIMM HENMpPEpPHIBHBIX Ha OTpe3ke. Merton
VHTEPBAJIOB JJIl PEUICHHWS HEpPaBEHCTB. lIpuMeHEHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BTOpas npousBojaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKU U
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [Ipou3BomHass  CyMMBI,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jluarpammsl
Oiinepa—Benna. [IpuMmeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEATbHBIX IPOLECCOB W SIBJICHUW, MPU PEUICHUU 3a7ay M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VYPOBEHB) HA VYPOBHE CPEJHEIO OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMK 00YUaIOLIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUMH,
Ipolenyp TpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTb POCCUNCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBAXKEHUS K
IPOIUIOMY M HACTOSAILIEMY POCCHUHUCKONW MaTE€MaTHKH, IIEHHOCTHOE OTHOILIEHHE K
JOCTHYKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJBI,
UCTIOJIb30BAaHUE DJTHX JOCTIKCHWHM B JIPYyruX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOIO MOBEAECHHS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKH U JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOrO BKJIa/la B MOCTPOCHUE YCTOMYMBOIO OyIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETHKY MaTE€MaTHYECKUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a/a4, PEIICHUH, pacCyKIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puznyecKoro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb YMEHUS TMPUMEHSATH MaTEMaTHUUYECKHWE 3HAHUS B
MHTEpECcax 3/10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryispHas (u3ndecKkass akTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHNE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON €ATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW MU €€ NPWIOKEHUSMU, YMEHHUE COBEpUIaTh OCO3HAHHBIM BBHIOOP
Oynymei mnpodeccur U peannu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
caM0ooOpa30BaHUI0 Ha TPOTSHKEHWU BCEM JKU3HHM, TOTOBHOCTh K aKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOM HAIPaBIECHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOW KYJIbTYpbl, TTOHUMAHHUE BIMSIHUSA
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HaHUE III00AIBHOrO XapaKTepa SKOJIOTHISCKUX MPpo0IeM, OpUCHTAITUS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pelieHus 3aaad B 00J1acTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKd Kak cdepbl 4YeI0BEYECKOW eATEIbHOCTH, JTaloB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYECKOW KYJIbTypOW KakK CpPEJACTBOM TIO3HAHMS MHpA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATEIBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

basoBble jjornyeckue 1efcTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHATHM, OTHOUIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeIeNICHHsI TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpa3oBbIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, eIMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIIMIO, IPUBOIUTH IIPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpaTh Ccmoco0 pereHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEILCHUS, BbIOUpaTh  HauOoyiee MOAXOASIUUA € YYETOM
CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPHUEB).



Ba3oBble uccienoBaTebckue 1eiiCTBHUS:

UCTIONB30BaTh BOMPOCHl KaK HCCIICNOBATENbCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENLHO CIUTAHMPOBAHHBINA IKCTIEPUMEHT, UCCIEAOBaHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, sIBICHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTam
NPOBENEHHOTO  HAONIONIEHUS,  MCCIENOBAHUSA, OLIEHUBATh  JOCTOBEPHOCTHh
MIOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IMIPOIECCa, a TakKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITH ACPUIIMTH WH(OpPMAIUHU, JaHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(OPMAILIUIO U3 UCTOYHUKOB PA3IMIHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBaTh MH(POPMAIIUIO, MPEIACTABIATh €€ B pasIUYHBIX (opMax,
WILTIOCTPUPOBATH TPaPUUECKH;

OIICHUBATh HaJEKHOCTh uHbopMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUA

OO1enue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeasIMA OOIIEHUsl, SCHO, TOYHO, IPAMOTHO BBIpA)KaTh CBOK) TOYKY 3pPEHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS IO XONy pEIIeHHUs 3aJayu,
KOMMEHTUPOBATh MOJTYUYCHHBIA pe3yJIbTarT;

B XOJIe OOCYXXJICHMsI 3aJiaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBI,
npoOJeMbl, pelaeMor 3aJadd, BBICKA3bIBaTh HJEH, HAICJICHHBIE Ha ITIOHUCK
pelIeHns, COIMOCTaBJISITh CBOU CYXICHUS C CYXICHUAMHU APYTUX YYACTHHKOB
Jyajora, oOHapy)XMBaTh Pa3judyue U CXOJICTBO MO3HUIIMMA, B KOPPEKTHOU dopme
(bopMyIHPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS,

MIPEJCTABIATh PE3YJbTAaThl PEIICHMS 3aJlauM, SKCIIEPUMEHTA, UCCIIeI0BaHNs,
MIPOEKTa, CaMOCTOSITEIBLHO BBIOUpPATh (POpMAT BBICTYIUIEHUS C Y4YE€TOM 3ajay
MIPE3CHTAIIMU U OCOOCHHOCTEHN ayIUTOPHHU.



PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe AelicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEUICHUS 3a/1a4u, BBIOMPATh CIOCOO PELIEHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh
U KOPPEKTHPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

BJaJeTh  HABbIKAMU  IIO3HABaTEJIbHOM  pedrekcun  Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIHMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnoco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI MpoIlecca U pPe3ysibTara pPelIeHUs
MaTeMaTHUYEeCKOM 3a/1auu;

OPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PELICHUH 3a]a4H,
BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalIeHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSAM, OOBSICHIATH IPUUNHBI
JOCTHKEHUS WA HEOCTHXKEHUS PE3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTH OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

NOHMMAaTh M HCIIOJNB30BAaTh NPEUMYIIECTBA KOMAHIHON M WHIWBHUIYaJbHOM
paboThl mNpu pElIeHHH Y4eOHbIX 3a7a4, MPUHUMATh LElIb COBMECTHOMU
JEeSATENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOH paloThl, pacHpenensTh
BUABl paboOT, JOroBapUBAThCS, OOCYXKIaTh TMpoOLECC M pe3yabTaT padoThl,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBATh B IPYyNIOBBIX QopMax paboTsl (00CYkJeHUsS, OOMEH MHEHHA,
«MO3TOBbI€ IUTYpPMbI» W HWHBIE), BBIIOJIHATH CBOIO 4YacTb pabOThl M
KOOpJAMHUPOBATh CBOM JACUCTBUS C JPYrMMHU YJI€HAMH KOMaH/bl, OLICHUBATH
Ka4yecTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMH B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy ob0yuenuss B 10 kjacce 0OydyarOmIUICS TOJYYUT CIEIYIOIINE
peAMETHBIE Pe3yNbTaThl MO OTJAEIBHBIM TeMaM palbodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTEMaTUYECKOTO aHAIM3ay:

Yucia 1 BHIYMCICHUSA

CBOOOJHO OIEPUPOBATH TOHITHIMU: PAIIMOHAIBLHOE YHCIIO, OCCKOHEYHAs
nepuoanyecKas JIpoOb, TMPOLEHTHI, HppalMOHATBLHOE YHUCJIO, MHOXECTBA
palMOHAIIbHBIX U JACUCTBUTEIbHBIX YUCEN, MOYJb JEHCTBUTEIBHOT O YUCIIA;

NPUMEHSATh JPOOM H TPOIEHTHI JUIsl PEIICHUs TNPUKIAIHBIX 3a/1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU,



MPUMEHATH NPUOINAKEHHBIE BRIUUCIICHHUS, TIPABUIa OKPYTJICHUS, TPUKHUIKY U
OIIEHKY pEe3yJIbTaTa BBIUYMCICHUM;

CBOOOJIHO ONEPUPOBATh TIOHATHEM: CTENEHb C IEIBIM II0Ka3aTelieM,
UCIIOJIB30BaTh MOAXOSINYI0 (DOPMY 3aMUCH ACHCTBUTEIIBHBIX YHCEI IJI PEIICHUS
MPAKTUYECKUX 3a/1a4 U PEACTABICHUS TaHHBIX;

CBOOOJIHO OIEPHUPOBATH MOHITHEM: apr(PMETHUUYECKUN KOPEHb HATypaJIbHOM
CTCIICHHU,;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHAILHBIM MOKA3aTENIEM;

CBOOOJIHO OIEPUPOBATH MOHATUSMM: JIOrapudM YHCIIa, JECATUYHBIE H
HaTypaJIbHBIC JIOTApU(PMBI;

CBOOOJTHO OTEPHUPOBATH TMOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, aPKKOCUHYC W APKTAHI€HC YHCIOBOTO
apryMmeHra.

YpaBHeHUS] U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHITUAMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIbHBIC YPABHEHUS U YPAaBHEHUSI-CIICACTBUSA, PABHOCUJIbHBIC HEPABEHCTBA,;

IPUMEHATh PA3JUYHBIC METOABI PEIICHUS PAUOHAIBHBIX M JPOOHO-
pallMOHANIBHBIX YpPABHEHUM, NPUMEHATH METOJ] HWHTEPBAJIOB [JI PELICHUS
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH IMOHATHSAMU: MHOTOWICH OT OJHON IePEMEHHOM,
MHOTOWIEH C IeIbIMH KO3(D(PHUIIMEHTaMU, KOPHH MHOTOYIEHAa, IPUMCHSITH
JICJICHHNE MHOTO4YJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IJIs1 pELICHUS 3aaY;

CBOOOJIHO ONEpPUPOBATh TOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHECHUM,
MaTpuIia, ONpPEACIUTeIb MaTpUllbl 2 X 2 W €ero TeOMETPUUYECKHUU CMBICH,
WCIIOJIb30BATh CBOWMCTBA ONPENEIUTENs 2 X 2 JJId BBIYMCICHHS €ro 3HAYCHUS,
NPUMEHSATh ONPEACIUTENN ISl PEHICHHUS CHUCTEMbl JIMHEHHBIX ypaBHEHUH,
MOJICTIUPOBATh PEabHbIC CUTYallUH C MOMOIIBIO CUCTEMBbI JIMHEWHBIX YPAaBHEHUM,
HCCJIE0BATh MOCTPOCHHBIC MOJEIA C IIOMOIINBIO MATPHUIl W OIPEACITUTEIIEH,
VMHTEPIPETUPOBATH MOIYUYCHHBIN PE3YybTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUH C KOPHSAMU Ui TpeoOpa3oBaHUs
BBIPAYKCHUM;

BBITIOJIHATH MPE0OPa30BaHMS YUCIOBBIX BRIPAKEHHM, COJIEPKAIUX CTEIIECHHU C
palMOHATBHBIM MOKA3aTEIIEM;

HCITOJIL30BaTh CBOMCTBA jJorapu¢pmMoB TUISE npeoOpa3oBaHus
Jorapu(pMUIECKUX BBIPAKCHHI;



CBOOO/IHO OMEpUPOBaTh MOHATHUSMHU: HPpPANMOHAIBHBIE, TIOKAa3aTEIbHBIE U
norapu(MUYECKUe ypaBHEHUS, HAXOIUTh UX PEILICHUS C TOMOILBIO PABHOCUIIBHBIX
IEPEX0/I0B UM OCYILECTBIISS IPOBEPKY KOPHEH;

OPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI A IpeoOpazoBaHuUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXOoAMMbIE  (OPMYJbl JJii  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJICTUPOBATh peallbHbIE CHUTYalldd Ha S3bIKE anreOphl, COCTABIATH
BBIPQXKECHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETHN C UCIIOJIb30BAHMEM ammnapaTa aireOphl.

DYyHKUMU U TPaGUKH:

CBOOO/IHO ONEpPUPOBATh MOHATUAMM: (PYHKIHMS, CIIOCOOBI 3a1aHus (pyHKLHUH,
B3aUMHO oOOpaTHple (YHKIMHU, KOMMO3UIUA (QyHKIHMH, Trpaduk (yHKIUH,
BBITOJIHATH dJ€MEHTapHbIe IPpeoOpa3oBanus rpadukoB QyHKIUHI;

CBOOOIHO OIEPUPOBATh MOHATUSAMU: O0JACTh OMPENEICHUS U MHOXXECTBO
3HaYeHUHN PYHKIMH, HYIU QYHKIIUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATHSMH: YETHbIE M HEUETHbIE (DyHKIHUH,
nepuoanyeckue QyHKIUH, MTPOMEXKYTKH MOHOTOHHOCTU (DYHKIIUU, MAKCUMYMBI H
MUHUMYMBI (DYHKIMHM, HauOOJbIIee M HauUMEHbLIEe 3HaueHHe (YHKIMH Ha
IPOMEXYTKE;

CBOOO/IHO ONEPUPOBATh MOHATUAMHU: CTENEHHas! PYHKIMS C HaTypajJbHbIM U
[EeNbIM TOoKa3aTeneM, rpaduk cTeneHHOW (YHKIMM C HATypajJbHBIM H IIENIBIM
nokasareneM, rpaguk KOpHS N-Oi cTeneHu Kak (YHKUUU OOpPATHOW CTENEeHH C
HaTYpaJIbHBIM I10Ka3aTEJIEM;

OlepUpOBaTh MOHATHUSAMU: JIMHEHHAs, KBaJpaTU4yHas MU JIpOOHO-IMHEWHas
(YHKIMH, BHITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOIHO ONEpUPOBATHh MOHATHSAMM: IOKa3zaTenbHas U Jorapupmuyeckas
(YHKIMM, UX CBOWMCTBA U IpadUKHU, HCIONB30BATh UX TpadUKHU IS PELICHUS
YPaBHEHW;

CBOOOMHO OMEPUPOBATH TOHATHUSMU: TPUTOHOMETPUYECKAsT OKPYXKHOCTD,
OIpeNieJICeHNE TPUTOHOMETPUUECKHUX (DYHKIMI YUCIOBOTO apryMEHTa;

UCMOIb30BaTh TIpaduku GYHKOUH AJi1  HMCCIENOBaHUS IPOLIECCOB U
3aBHUCHMOCTEH TpU PEUICHUH 3a7a4 U3 JPYTUX Y4€OHBIX MPEAMETOB U pealbHON
KHU3HU, BBIpAXKaTh (HOpMyJIaMy 3aBHCUMOCTH MEXAY BETUUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajm3a:

CBOOO/IHO ONEpUPOBATh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 0eCKOHEYHO yOBbIBAOIIasi T€OMETPUYECKasi MPOTPECCHsl, TMHEHHBIN U



AKCIIOHEHITUATBHBIA POCT, (OpMyIia CIOKHBIX MPOIICHTOB, HMETh TPE/ICTABIICHUE
0 KOHCTAaHTE;

UCIIONIb30BaTh MPOTPECCHH I PEIICHUS pealbHBIX 3a/lad MPUKIATHOTO
XapaKkTepa;

CBOOOTHO OIEPUPOBATH MOHATHSIMU: MTOCIIEIOBATEIBHOCTD, CIIOCOOBI 38/ TaHHS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIE IIOCJIEI0BATEILHOCTH,
MOHUMATh OCHOBBI 3apOXACHUS MAaTEMaTHYECKOro aHaliM3a KakK aHaim3a
OECKOHEUYHO MAJIBIX;

CBOOOJHO OIEPUPOBATH TOHATHSIMH: HENPEPHIBHbIE (QYHKIUHA, TOYKH
paspsbiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKINHY;

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKIMS, HEMPEphIBHAs Ha OTPE3KeE,
NPUMEHSTH CBONCTBA HEMTPEPBIBHBIX (DYHKITUH JJIs PEIICHHS 3a/1a4;

CBOOOJTHO OIEpPUPOBATh TMOHATHUAMH: TIiepBasi M BTOpas MPOU3BOJHBIC
dbyHKIIMHM, KacaTtelbHas K rpaduky GyHKIINY;

BBIYHCIISATH MTPOU3BOIHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3HUITUH
IBYX (DYHKIIHI, 3HATH TPOMU3BOIHEIE DJIIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM W (U3MUECKUI CMBICT MPOU3BOAHOM IS
pelIeHus 3a1a4.

MHoxecTBa M JIOTHUKA:

CBOOOJHO  OINEPUPOBATh  TOHATHSIMH: MHOXECTBO, OIEparuy  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapart JJIsI OMUCAHUS PEaTbHBIX
IIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJHO OIEPUPOBATH IOHATHUSIMH: OIPEACIICHHE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10Ka3aTEIbCTBO, PABHOCUIILHBIE
ypaBHEHUS U HEPABEHCTRBA.

K xonmy oOyuenus B 11 kjacce oO0y4aromuics TOJYYHUT CICIYIONINE
IpeIMETHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM padoueil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucia 1 BHIYMCICHUSA

CBOOOHO OMEPHUPOBATH TMOHATHSIMH: HATypaJlbHOC H IIEJ0€ YHCIIO,
MHOXKECTBA HATYpPaJbHBIX M IEJBIX YHUCEJ, UCMOJIb30BATh NMPU3HAKH JEIUMOCTH
uenbix yncen, HOJ[ u HOK HatypanbHBIX YuCeN JJIs pelieHus 3a7ay, IPUMEHSITh
anroputm EBkinna;

CBOOOJHO OMEPHPOBATH IMOHATHEM OCTaTKa IO MOMYJIO, 3alMChIBAThH
HATypaJbHbIC YUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOJTHO OMEpUPOBATh MOHATUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCIA B anreOpandecKkon u



TPUTOHOMETPUUYECKON (popMe, BBIMOIHATh apU(PMETHUECKUE ONEpalMi ¢ HUMH U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: HppallMOHAIbHBIE, MOKAa3aTe/IbHbIE U
gorapu(MUYECKUEe HEPABEHCTBA, HAXOAUTh WX PEHIEHUS C  TOMOIIBIO
PaBHOCUJIBHBIX [IEPEXO/IOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS,

CBOOOJTHO OIMEpUPOBaATh TMOHSATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
NPUMEHATh  HeoOXxomumbie  (GOpMYJIBl  JUIsl  pPEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTb YpPaBHEHUH U
HEPaBEHCTB, PABHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHACTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTENbHBIX U
Jorapu(pMUYEcKrX ypaBHEHUN U HEPABEHCTB;

pemathb pallOHaJbHEIE, UppALMOHAIbHBIE, MOKa3aTeJbHBIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coaepKalye MOyJIU U MapaMeTpPBbI;

IPUMEHATH rpaduuecKre METOIBI JJIsl PEIICHUS] YPAaBHEHUN U HEPABEHCTB, a
TaKKe 3a7a4 C mapaMeTpamu;

MOJIETTUPOBATh pEANTbHBIC CHUTYyallMl Ha S3bIKE aireOpbl, COCTaBIISATH
BBIPQKCHUSI, YPABHCHHS, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBHUIO 33/1a4H,
UCCJIE/0BaTh IOCTPOEHHBIE MOJCIM C MCIOJIB30BAHUEM alllapara ajreophl,
VUHTEPIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTaT.

DOyHKUUH U Tpaduku:

CTpOUTh TpadUKU KOMIO3UIIMU (YHKIIUH C TOMOIIBIO 3JIEMEHTApPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (QYHKIIHUIA;

CTPOUTh T€OMETpUYECKHEe O00pa3bl ypaBHEHMW W  HEPaBEHCTB HA
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH TMOHATUSIMU: TpadUKU TPUTOHOMETPUUECKUX
byHKIIMM;

OPUMEHATh (QYHKIUU I8 MOJEIUPOBAHMUS W WCCIENOBAHUS PEabHbIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HAXOJUTh HauOOJbIIIEe U HANMEHbIIIee 3HaUYCHUS (YHKIIMHA HEMPEPHIBHON Ha
OTPE3KE;



UCTIOBh30BaTh MPOW3BOJHYIO I HAXOXKIACHHUS HAWIYYIIEro pEIIeHUs B
OPUKJIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKHMX, 3aJadax, s
OIpENIEeTICHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMynoll wuiu
rpaguKom;

CBOOOJHO ~ ONEpUpPOBATh MOHATHSAMHU: [EpBOOOpa3Hasi, ONpeneaEHHBIHI
UHTETpall, HAaXOJIUTh IMEPBOOOPA3HBIE DJIEMEHTAPHBIX (QYHKIUN U BBIUYUCIATH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HaXOJAWTH IUIOMIAIN TUIOCKUX PUTYpP U 00BEMBI TEN ¢ TOMOIIIBIO HHTETPAIa;

UMETh TPEACTABICHHE O MAaTeMaTUYECKOM MOJCIUPOBAHUM Ha TPUMEPE
coctaBiieHUs MU PepeHINaTbHBIX YPaBHEHU;

pemaTh MPHUKIAIHbIE 33a7a4d, B TOM YHUCIIE COIHAIbHO-DKOHOMUYECKOTO U
¢u3nIecKoro xapakTepa, CpeACTBaMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
KoanuyectBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesoB 4 TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoTbI padoTbI
pecypchbl
1 [ToBTOpeHue Kypca anredpsl 7-9 3 1 https://resh.edu.ru/
MHO)K€eCTBO I€MCTBUTEIILHBIX YUCEIL.
MHuorounensl. PaninonanbHble ypaBHEHUS U
2 1 “yp 21 1 https://uchi.ru/
HepaBeHCTBa. CHCTEMbI TMHEHHBIX
ypaBHEHUH
3 Oynknyun u rpadukn. CreneHHas GyHKIUS C 12 1 https://resh.edu.ru/
LIEJIBIM MOKa3aTeaeM
4 ApudMeTHYECKH KOPEHb N-0i CTETICHH. 15 1 https://resh.edu.ru/
WppanroHaneHble ypaBHEHHUS
5 [TokazarenpHast pynknus. [TokazarenpHble 10 1 https://resh.edu.ru/
ypaBHEHUS
Jlorapudmuueckas KIIHA.
6 pud ymxn 18 1 https://uchi.ru/
Jlorapudmudeckue ypaBHEeHUS
- TpuroHomMeTpu4ecKue BEIPAKECHUS U 99 1 https://resh.edu.ru/
ypaBHEHUS
8 IlocnenoBaTeabHOCTH U IPOTPECCUU 10 1 https://resh.edu.ru/
9 HenpepsiBable ¢pyHKImu. [IponsBogHas 20 1 hitps://resh.edu.ru/
10 [ToBTOpeHme, 00001ICHNE, CHCTEMAaTH3AIINS 4 1 http://window.edu.ru/
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTuka: aireOpa ¥ Hadalia MaTEMaTHYECKOTO aHalM3a, T€OMETpPHS.
Anrebpa u Hayasla MaTeMaTuueckoro anainusa, 10-11 kmaccel/ Anumos 111, A.
u apyrue, AkuuonepHoe obmiectBo «M3narensctBo «lIpocBenieHue»

METOANYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

MaremaTuka: anreOpa W Havalla MaTEMaTHYECKOTO aHalln3a, T'E€OMETPHS.
Anrebpa u Havyajila MaTeMaTuueckoro ananu3sa, 10-11 kmaccel/ Anumos 111, A.
u apyrue, AkimorepHoe oomecTBo «M3marenbctBo «IIpocBenienner

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

https://uchi.ru/
http://stratum.ac.ru/ru/education/
https://www.ismart.org/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
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