MUHUCTEPCTBO ITPOCBEILIEHNS POCCUMCKOMN ®EJEPALIN
MunucrepcTBo 00pa3oBaHus U HayKu Y AMypTcKoil Pecniyonuku
Anvunuctpanus MO "T'opog Moxra"
MynununanbHoe O0ro1KeTHOE 00111e00pa30BaTesIbHOE YUPEKICHUE
«Cpennss obmieoOpasoBarenbHas mKkoma Ne 5»

PACCMOTPEHO HA COI'JJACOBAHO YTBEPXJIEHO

IHNEAATOI'MYECKOM COBETE IIpukas Ne20 ot 26.08.20251

IIpoToxkom Nel 3am. gupexropa o YBP Hupextop MBOY «COII Ne 5»

Ot 26 aBrycra 2025 roga T.H. HeBocTpyesa O.[. BammutoBa
PABOYAS ITPOI'PAMMA

ydeOHOro npeaMera «Ajaredpa u HauyajJla MaTeMAaTHYeCKOI0 aHAJIM3A.
Yri1y0/1eHHBIH YPOBEHb)

s obyuaromuxcs 10 — 11 kmaccos

BanutoBa MoanucaHo yudposoi

OkcaHa

nognucbio: Banutosa
OkcaHa ImntpuneBHa
[JaTa: 2025.12.01 12:27:19

OMUTprEBHa [ osop



INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Hayalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HanOoJsiee 3HAYUMBIX B IPOrpaMMe CpeaHero oomero oOpa3oBaHMsA, TOCKOJBKY, C OJHOU
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y /71 H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpPCOB, a C IpYroif CTOPOHBI, POPMHUPYET JOTUUECKOE U a0CTPAKTHOE MBIIIJICHHE 00YJYaroIIuXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHHS HWH(POPMATUKH, OOLIECTBO3HAHMSA, WCTOPHH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax mgaHHOro y4yeOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HAyKH, KoTopas (OpMyIHpyeT CBOU
TOCTHIKEHUS B MaTeMaTtudeckoit popme.

VY4eOHblit Kypc anredOpsl M Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY JJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKU, XUMHUH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEH/ICHIIHNA
pa3BUTHSA PKOHOMHUKH U OOIIECTBEHHOH >KM3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MCIIOJNB30BaTh MX JUIsSl JajbHEHIIero
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKLHUSMHU aJIreOpbl 1 MAaTEMAaTUYECKOT0 aHAIM3a pPa3BUBAET YMEHHME HAXOUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTb, JOKA3bIBaTh YTBEPKACHUS C MOMOIIBIO0 HHAYKIIUU
U paccyXJaTh JeAYKTUBHO, MCIOIb30BaTh 00OOIICHHE U KOHKPETU3AlNI0, a0CTparupoBaHue U
aHaJIOTHIO, (OpPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOydaronuecss TMOJMy4aloT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTEILHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJIEJeH pealbHbIX CUTYyalluld, WUHTEPIPETalrud MOTy4YEeHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NIPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSMU U UX aBTOPaMH.

VY4eOHblii Kypc o0sagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIi
peanu3yeTcs Kak uepe3 yueOHBIH MaTepual, CrocOoOCTBYIOMIMKI (OPMUPOBAHUIO HAYUYHOTO
MHUPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesTenbHOCTH, Tpedyromei
NPOJODKUTEIbHON  KOHUEHTPAallMd  BHUMaHHs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHbIN pe3ylbTar.

B ocHoBe Meronuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa u Hadajga MaTeMaTUYeCKOTO aHAIN3a» BbIICIICHbI
CJIEAYIOIINE COJEP)KAaTeIbHO-METOJMUecKue JIUHUU: «Yucna W BblUMCIEHUs», «DyHKIUN U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana maremaTHueckoro aHanusa», «MHoOXecTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JTMHUM U3Y4al0TCs Ha MPOTSXKEHUU JIBYX
JeT 00y4yeHusl Ha YPOBHE CpeIHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
IIOCTETNIEHHO HACHIIAasiCh HOBBIMU TeMaMH U pas3aenamu. JlaHHBIA yueOHBI Kypc sBiseTcs
UHTETPAaTUBHBIM, MOCKOJBbKY OOBEIUHSET B cebe cojepKaHue HECKOIBKUX MaTeMaTHUeCKUX
JUCLHUIUIMH, TAaKUX Kak ainredpa, TPMrOHOMETPHsI, MaTeMaTHUECKUIl aHAIN3, TEOPUsS MHOXECTB,
MaTemaTtuueckas Joruka u apyrue. [lo mepe Toro xak oOydaromiuecsi OBIaJieBalOT BcE Oolee
OIMPOKUM  MaTeMaTH4YeCKHMM ammaparoM, Yy HHUX IIOCIE€lI0BaTeNbHO (QopMHUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTH MaTEMAaTUYECKYIO MOJIENb PEaIbHONW CUTyalluH, IPUMEHATh
3HaHUS, TOJY4YEeHHbIE MpPH M3YYEHUH Yy4yeOHOro Kypca, Ul peIIeHUs CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

CopepxarenbHo-MeTOAMYECKas TMHUA «HucIa U BBIYMCIIEHUs» 3aBepIiiaeT GOpMUPOBAHUE
HaBBIKOB UCIOJIb30BaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAauaTO Ha YpOBHE OCHOBHOTO



obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00e BHUMaHUE YACISICTCS
(I)OpMI/IpOBaHI/IIO HaBBIKOB pallMOHAJIbHBIX BI:I‘IHCJIGHHﬁ, BKIIIOYAKOIIIHUX B CCG}I HUCIIOJIB30BaHHUC
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHMSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, pabOTaTh ¢ MaTeMaTHUYECKUMHU KOHCTAHTaMHU.
3HaKOMbI€ 00yUYaIOUIMMCSI MHOXKECTBA HATYPaJbHBIX, IEJIbIX, PAIlHOHATIBHBIX U IEHCTBUTEIBHBIX
YHUCCJI OOIIOJIHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXJI0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My Crenu(UYecKrue 3a/a4d M OIepalyu: JIeJIeHUE Haleno,
ONepUPOBAHUE OCTaTKaMH Ha MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA PAallMOHATIBHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTETIEHU HAa MHOXKECTBE KOMIUICKCHBIX uucell. brmaromapst mocienoBaTelbHOMY pacIIupeHUI0
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU UX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMYHBIX 33a7a4 (popMHUpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHKU KaK HAyKU U €€ poJiv B
MOCTPOCHUU MOJIETICH pealbHOTO MUPA, IUPOKO UCHOJIB3YIOTCS 00001IEHIE U KOHKPETU3al U

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
YpOBHE cpeaHero oomero o0pa3oBaHUs, TIOCKOJIBKY B KaxaoM pasaene IIporpaMmsl
MPEeyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHs paldOHAIBHBIX, HWPPAUOHATIBHBIX, IOKa3aTeNbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUH, HEPABCHCTB U CHCTEM, a TaKXke 3aad,
COACpKAIIMX IMMapaMCTPhI. HOJ’IyLIeHHI)Ie YMCHHUA HIHMPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOAHOMN, TPU PEIICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU QyHKiuu. [laHHas comep)karenbHas JIMHUSA BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BLIpB,)KGHHfI, a TakKXKe BI)Ipa)KeHI/H\/JI,
CoJlepKalliX CTerneHu u Jjorapudmel. braromaps wusydeHHIo anreOpanyeckoro Marepuana
MPOUCXOIUT JalibHElllee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOIO  MBIILICHUS
oOyJarouxcsi, OpMHUPYIOTCS HABBIKH JIEYKTUBHBIX PACCYKICHHUM, padOThI C CUMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTr 3pGeKTUBHbIC HHCTPYMEHTHI JJIsl PELICHHsI MPAKTUUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxarenpHo-MeToAnYecKass TUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcs ¢
JPYTUMH JHHASIMHA Y9e0HOTO Kypca, ITOCKOIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBONCTB U rpapUKOB, UCTIOIb30BaHUE PYHKIMHI AJIs peLIeHUs
3a/1a4 U3 IPYyrux y4eOHBIX MPEAMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHPOBaHUIO YMEHHS BBIpaXKaTh (POpMyIaMU 3aBUCMOCTH MEXKAY Pa3IMYHbIMHU BETMUMHAMH,
UCCIIeIOBaTh MOJyYeHHble (DYHKIMM, CTPOUTh UX rpaduku. Martepuan 3Toi coaepkaTesbHON
JIMHUHW HACJICH HAa Pa3BUTHC YMGHI/II\/’I W HAaBBIKOB, ITO3BOJIAIOIIHNX BBIPAXKATh 3aBUCUMOCTU MEXKOY
BEJIMYMHAMU B pazIU4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U ciaoBecHOi. Ero u3yuenue
CHOCOOCTBYET PAa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOICHHI0 H
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 HUX MOSBIISETCS BO3MOXXHOCTb CTPOUTH TPa(UKH CIOXKHBIX (YHKLIUH, ONMpPENessiTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMEAAN GUryp u oObEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpEeHHs TporeccoB. [laHHas cojaepkaTenbHasl JIMHUS OTKPHIBACT HOBBIC



BO3MO>KHOCTH ITOCTPOCHHSI MATEMATUYECKUX MOJEIIEH PEAIbHBIX CUTYalUi, IO3BOJISIET HAXOAUTh
HaWIy4lllee pEIIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLHAJIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTU4YECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHHKE M HcKyccTBe. OOyuaromuecs y3HaOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAyKH, U 00 HX
aBTOpax.

CopnepxaTtenpHo-MeToAuYeCcKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOMKECTB M MAaTEMaTU4YECKOW JIOTMKH. 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 TUCLIUIUIMHBI U UX IPWIOKEHUA B equHOe 1enoe. [loatomy
BRXHO JIaTh BO3MOXHOCTh OOy4arolleMycsl MOHHUMAaTb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIb30BATh €0 JUIsl BBIPAXKEHUSI CBOMX MbICIIEH. [IpyruM BasKHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CIeAyeT IMpPU3HaTh CBOMCTBEHHYIO €W CTpPOrocThb
000CHOBaHUH U CJI€I0BAaHUE OIPEACIEHHBIM MPaBHIIaM 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 «Auredpa n Hayaja MaTeMaTHYECKOI0 aHaIM3a IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOro MOJIEJIMPOBAHUS, KOTOpbIE IpPHU3BaHbI CIIOCOOCTBOBATh (POPMHUPOBAHUIO
HABBIKOB [TOCTPOEHMSI MOJIETIEN peaIbHBIX CUTYallMi, UCCIIEOBAHUS ATUX MOJIENEN C TOMOLIbIO
ammapara aiareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTEPHPETAIllMH IOJYYEeHHBIX pPEe3yJbTaToB.
Takue 3ajaHus BIUIETEHBl B KaXAbIA U3 Pa3fesloB IPOrpaMMbl, ITOCKOJBKY BEChb MaTepHal
y4eOHOro Kypca ILIMPOKO HCIOJIb3YyeTCs JJs pelleHHMs NpUKIaaHblX 3agad. [lpu pemienun
peaJIbHBIX MPAKTUYECKUX 3aa4 00y4daroluecs pa3BUBatOT HaOI0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIpoliecce M3y4deHHs BceX TeM YydeOHoro kypca «Anredpa u Havana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha uzyuenue yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOT0 aHAJIM3a» OTBOJUTCS
272 gaca: B 10 xmacce — 136 yacos (4 yaca B Hezento), B 11 knacce — 136 gacoB (4 yaca B HEZIENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BLIYUCICHUA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuojuyeckue apoodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH!s NPUKIAIHbIX 33134 U3
Pa3JIMYHBIX OTPACIIENl 3HAHUI U PEaJbHOU KU3HU.

JleiicTBuTenbHbIe YKcna. PalmoHambHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAYIb AEHCTBUTEIBLHOIO YMCIA U €r0 CBOMCTBA.
[TpubnnxkEHHBIE BBIUMCICHUS, IpaBWJa OKPYIJIEHUs, INPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenens ¢ neibM nokasateneMm. bunom Heiotona. Mcnonb3oBanue moaxosimeii popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKa3aTEJIEM.

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

CuHyC, KOCMHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJIHOW NepeMEHHOM. JleleHne MHOrO4JIeHa Ha MHOTOWIEH ¢ OCTaTKoM. Teopema
be3zy. Muorounensl ¢ uensiMu koadgdunuenramu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENICHU U KOPHH.

UppanmonansHble ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHATIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpurOoHOMeTpHueckue ¢opmynbsl. I[IpeobpaszoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HA4YEHMS, IPUMEHEHNE OINPEIEINTENS I PEIICHNUS CUCTEMBI JIMHEWHBIX ypaBHEHUN. Pemenne
MIPUKJIAHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne mocTpoeHHON
MOJIEJIN C ITOMOILBIO MaTPUIL] U OIIPEACIIUTEIIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJEJIECH peaJbHON CUTYallUH C MOMOILBI) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMAaTHYECKUX 3a]a4 U 3a/1a4
U3 pa3IMyYHbIX o0JacTel HayKU U pealbHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocoObl 3anaHus (QyHKuuu. B3anmuo obOpatnblie (yHkiuu. Kommosuiums
¢byukuuil. ['padux pynkuun. dnemeHTapHble mpeodpa3oBanHus rpa@uKoB PyHKIIHMN.



OO6nacth onpeeNneHns 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu dynknuu. [ITpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

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

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE I10CIIEOBATEIbHOCTU. VICTOpHsS BO3HHMKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M OKCHOHEHUHAIbHBIM pocT. Yucino e. @Dopmyna CIHOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBOicTBa. ToUkM pa3pbiBa. ACUMITOTHI TpaduKOB (PYHKIIUH.
CaoticTBa (hyHKIIMI HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEepBajoOB IS pPEUICHHUS HEPaBEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN IS PEIICHHS 3a/1a4.

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

[TpousBoHbIE 311eMeHTapHBIX (GyHKIMN. [Ipon3BOIHAS CYyMMBI, TPOU3BEICHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KUIIACC

Yuciia v BEIYMCICHUS

Harypanbapie u menbie uucna. [IpuMeHeHHWE NPU3HAKOB ACIMMOCTH IEIBIX YHCET,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOJYJII0, anroput™Ma EBknnaa 1i1s peiieHus 3aia4 B LEIbIX YUCIIAX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMILJIEKCHOTO YHclia. ApudmeTrndeckue onepaniy ¢ KOMIUIGKCHBIME 4nciiaMu. M3o0paxeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTH. Popmysia Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCed JUIsl pelieHuss (QU3NYecKux |
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIIHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

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

OcHOBHBIE METO/IbI PEILICHUs TOKA3aTENbHBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTe HAayKHM M pPEAITbHON JKW3HU, WHTEPHPETALHUS IOJyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommozuuu QyHkuuid. ['eomerpudeckue oOpas3bl ypaBHEHUI M HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

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

Hcnonb3zoBanue rpadukoB (QyHKIUN 17 HMCCIEIOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOOIbIIIero 1 HAMMEHBIIETO 3HAYCHUH HEMTPEPhIBHON () YHKIIMU HA OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
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 UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

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

[Tpumeps! pemenuit auddepeHnranbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIeIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EGPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KaK AaKTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYpP, SBICHUM, MPOLEIYp TPaKAaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYTroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TpakTaHCKOW MICHTUYHOCTH, YBAKCHHUS K IIPOLLIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKHUX
MAaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, chopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B TMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyKIECHUW, BOCHIPUUMYUBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHATh MaTEMaTHUYECKHE 3HAHUSI B MHTEPECAX 370POBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHON JAEATEIbHOCTHIO;,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUYHBIM chepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BHIOOp Oyaymielt mnpodeccuu | pealn30BBIBaTH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIHTAHHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHIECKUX MPOOIIeM, OpUEHTAIUS Ha TPUMEHEHUE MaTEeMaTUIECKUX
3HAHM JJIs1 pEIIeHU 3a7a4 B 00J1aCTH OKPY>KaoIel cpebl, IITaHUPOBAHUE MTOCTYITKOB U OIEHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOM MPAaKTUKM, MOHUMAaHHE MaTeMaTHUYecKOW HayKH Kak cQepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIEI0BATENIBCKYIO ACATEIbHOCTh HHANBUIYAIBHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUHA MEXIy TMOHATUSAMHU, (OPMYIUPOBATH ONPEACICHUS TOHATHH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMUA, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUs, KPUTEPUHU IPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpHUIIATEIIbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, TMpeasaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ICAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSATEIHHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI H BHIBOJIBI;

BBIOMpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BbIOMpaTh HanOoIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIIOJIH30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKII HHCTPYMEHT MO3HaHMS, (DOPMYITHUPOBATh
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSTENIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, MCCIIEOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJIICHHS, IPOIECCA, BBIIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (OPMYITUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pE3yNbTaTaM MPOBEAEHHOTO
HAOII0IEHUs], UCCIIeIOBAaHUS, OIICHHBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3yIbTaTOB, BBIBOJOB U
000011IeHHI];

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOTPOC H JIJIS
pEIICHUS 3a1a9H;

BbIOUpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEeMAaTU3UPOBATh U HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IMYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHS;



CTPYKTYpUPOBaTh HH)OPMALIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (POPMax, HIUTIOCTPHPOBATH
rpaduvecKku;

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

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
oOlIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXkaTb CBOIO TOUYKY 3PEHUSI B YCTHBIX U MHUCHMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pELICHHs 3a/1aul, KOMMEHTHPOBATh MOTYYCHHbIN PE3ybTaT;

B Xoze OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAeMOH TeMbI, TPOOIEMBI,
pemaeMOI‘/'I 3aa4M, BBICKA3bIBaTb MACHU, HAILICJICHHLIC Ha IMOUCK PCHICHUA, COIMOCTABJIATH CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHUKOB JMajora, oOHapyKHBaTh pa3jivuue U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHs, CBOM BO3PAKECHHUS;

NpEACTaBIAThL PE3YyJIbTAaThl PCIICHHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS C YIETOM 3a7a4 MPE3CHTAUU U OCOOCHHOCTEH
ayJUTOPHUHU.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusaunus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHUl ¢ yuéTOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX IPOLIECCOB, HUX pe3yJabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

NPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJN U YCIOBUAM, OOBACHATh MPUUMHBI JOCTHXKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JEATENIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHOW M MHIUBUIYaJIbHON pabOThI MpH
pelieHUMH y4eOHBIX 3a/a4, HIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeaesisiTh BHIBI pabOT, TOrOBApUBATHCS, 0OCYXKIaTh
MpoIIeCcC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHaMH KOMaHJIbI, OIICHWBAaTh KAadeCTBO CBOETO BKJAJa B OOUIMHA TPOMYKT MO KPHTEPHSIM,
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOydenuss B 10 kJj1acce OOyJarOIUiiCS TONYYHT CIEAYIOIMIUE TMPEIMETHBIE
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yucia 1 BBIYMCJICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs MPUKIIAAHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCH JAECHCTBUTEIbHBIX YHCEN JAJS pEIleHHs] MPAKTUYECKHX 3a4ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMU: JIorapudmM dMciaa, JECITUYHBIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKAECTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUA-CIICICTBUS, PABHOCUIBHBIE HEPABEHCTBA,

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOZHO ONEpUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
LEeNBIMU K03 (hUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIEeHHe MHOTOWIEHa Ha MHOTOUWIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOAHO ONEpUpOBaTh MOHATUSIMM: CHCTEMa JIMHEWHBIX YpaBHEHMH, Marpuia,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBID CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBII pe3ylbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MPEoOpa3oOBaHUSl  YHMCIOBBIX  BBIPAKEHMH, COJEpXKAIMX CTENEeHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
jgorapuMHuyUecKre ypaBHEHMsI, HAXOJUTh WX PELICHHS C MOMOUIbI0 PaBHOCUIIBHBIX MEPEXO0J0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJTHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE, IPUMEHATh
HE00Xo1uMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX ypaBHEHUH;

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO ONEpPUPOBATH MOHATUAMHU: (YHKIHS, CHOCOOBI 3aJaHus (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

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

CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GYHKLINH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIUH, MAKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha IPOMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM M IEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLUMU C HaTypajbHBIM M LEJbIM IOKa3aTeneM, rpapuk
KOpHs N-0¥ CTeNeH!u Kak pyHKIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

OTEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBaIpaTU4HAs W JAPOOHO-IMHEHHAs (YHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas (yHKLUUHU, UX
CBO¥CTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh rpaduku (QyHKIMH A7 UCCIeI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
pELICHUH 3aJad U3 JPYTruX Yy4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTb (hopMyiaamu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX POIIEHTOB, UMETh MPEJICTABICHHE O KOHCTAHTE,

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OpPaHMUYCHHBIE ITOCIIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpOBATh MOHATHEM: (DYHKIMs, HENpepbiBHAas Ha OTpe3Ke, MPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

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

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

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPAllUU HaJl MHOKECTBAMH;



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anlapat Ul ONIMCAHUS PEalbHBIX ITPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

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

K xonny oOyuenus B 11 kiiacce oOydaroImuiicsi MOMYYHT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HaTYypaJIbHbIX U LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeaumocTu nensix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJIHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpPAJIbHbIEC YHCIIA B
Pa3IMYHBIX ITO3ULUOHHBIX CUCTEMAaX CUMCIICHHUS;

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

YpaBHeHUs 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 OINEpPUPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHATH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELICHUs] CUCTEMBI U COBOKYITHOCTEN
palMOHABHBIX, HMPPAUMOHANBHBIX, IIOKA3aTeNbHBIX W JIOrapU(PMHUECKUX YpaBHEHHHA H
HEPaBEHCTB;

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

MPUMEHSTH I'pa)uuecKue METO/IbI JUIs pEIIeHNs ypaBHEHUI U HEPAaBEHCTB, a TaKXKe 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 aireopbl, UHTEPIPETUPOBATH NOJYyYEHHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTPOUTH T€OMETpUYECKre 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPJMHATHOM IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana mareMaTH4ecKoOro aHajmsa:

UCIIOJIb30BaTh IPOU3BOJHYIO JUId HCCIeAOBaHHUS (QYHKIMM HAa MOHOTOHHOCTh H
KCTPEMYMBI;

HaXOJUTh HanOoJbllIee 1 HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHM HEePEephIBHON Ha OTPE3KE;



UCTIOJIF30BATh MPOU3BOAHYIO IS HAXOXICHUS HAMIYYIIETO PEIICHHs B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

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

HAXOJHTh IJIOMAJH IIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTErPaa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoaunyecTBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (mudposbie)
n/n NMPOrpaMMBsl Bcero Konrpoabusie  IMpakrueckue o0pa3oBaTte/IbHbIE
padoTsI padoTsI
pecypchl
MHOX€eCTBO JEUCTBUTEIILHBIX YHCEI.
1 MHorounensl. PaninonaneHele ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI JIMHEUHBIX
ypaBHEHUI
9 Oyukumn u rpaduku. CrerneHHas QYHKINAS C 12 1
LeJIBIM TTOKa3aTesaeM
3 Apudmernueckuii KOpeHb N-0if cTeneH . 15 1
HppannoHanbHbIe ypaBHEHMS
4 [MokazarenbHas Qynkums. [TokazaTenbHbIe 10 1
YpaBHEHUS
5 Jlorapudmmyeckas QyHKIus. 18 1
Jlorapudmudeckre ypaBHEHHS
6 Tpuronomerpudeckue BEIpaXXKCHUS U 29 1
ypaBHEHUS
TlocnenoBarenbHOCTH U IPOTPECCUN 10 1
HenpepeiBabie hyakmuu. [TponsBogHas 20 1
9 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 5 ’
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0




11 KJIACC

KosnyectBo yacon DJ1eKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (mudposbie)
n/n NMPOrpaMMbl Bcero Konrpoabusie  Ipakruieckue oOpa3oBaTejbHbIE
padoTsI padoTsI
pecypchl
1 UccnenoBanne GyHKINA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOU
2 ITepBoOOpa3Has u WHTErpal 12 1
3 I'pacduku TpuroHomMeTpudecKux QyHKINH. 14 1
Tpuronomerpuueckre HepaBeHCTBA
4 HppanuoHanbHble, TOKA3aTEIbHbIE U 24 1
JorapupMUIEeCKIe HEpaBEeHCTBA
KomnnekcHslie uncna 10
HarypanbHbie u nienbie yncna 10
CucTeMbl pallMOHAIBHBIX, UPPALHOHABHBIX
7 MOKa3aTeNbHBIX U JIOTApU(PMIUECKIX 12 1
ypaBHEHUI
8 3amaun ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 0000IIeHNE, CUCTEMATH3ALIUS 16 9
3HAHMI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoJsmyecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoapnbie  Ipakrieckue fl[3y‘leHl/lﬂ ;Iﬁ[(};lzoBaTeJIbﬂble
padoTbI padoTsI pecypesi
1 MHoOecTBO, Olepanyy HaJl MHOKECTBAMH U 1
UX CBOHCTBA
2 Huarpammer Ditnepa-Benna 1
3 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO 1
ammapara JUIsl pelieHus 3aaad
Paumonansuble yucia. OOBIKHOBEHHBIE U
4 JIECATHYHBIC APOOH, IPOLIEHTHI, OECKOHEUHBIE 1
NepUOJNUYECKIE APOOH
PanmonaneHbie yncna. OOBIKHOBEHHBIE U
) JIeCSTUYHBIC IPOOH, TIPOLIEHTHI, 0ECKOHEYHbIE 1
NEepUOJNUYECKHIE APOOH
6 [Ipumenenue n1podeit 1 NPOLEHTOB IS 1
pelIeHns MPUKIAIHbIX 3a/1a4
7 [Ipumenenue apobdei u MPOIEHTOB IS 1
pelIeHus IPUKIaaHbIX 3a71a4
8 JleicTBuTeNnbHBIE YKcia. ParimoHanbHbIE 1 1
MppaloHaIbHbIE YUCIIa
9 Apudmerrueckue onepanuu ¢ 1
JIEHCTBUTEIHHBIMHU YHCIAMHU
10 Mopynp AeCTBUTEIBHOIO YUCIIA U ETO 1

CBOMCTBa




11

12

13

[TpuOnmkEéHHBIC BEIYMCIICHUS, PaBUIIA
OKPYTJICHUS, MPUKHUJIKA U OIICHKA pe3ybTara
BBIYHCIIEHUH

OCHOBHBIE METO/IBI PELICHHS LIENIBIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METOJIbI PELICHHSI LIENIBIX U
IpOoOHO-pAlIMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LETBIX U
IpOoOHO-pAlIMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB

15

16

MHOrowieHsl OT OJTHON NTEPEMEHHOM.
[enenne MHOTO4JIeHa HA MHOTOWIEH C
octatkoM. Teopema besy

MHorousieHs! ¢ 1eiabIMi K03 GrUImeHTamMH.
Teopema Buera

17

Pemenune cuctem JIMHEHHBIX ypaBHEHUM

18

Peenune cuctem JIMHEHHBIX ypaBHEHUM

19

Marpuiia CUCTEMBI JIMHENHBIX YPaBHEHU.
Onpenennurens MaTpHULBI 2X2, ero
TEOMETPUUYECKUI CMBICI M CBOMCTBA;
BBIUMCIICHHUE €T0 3HAYECHUS

20

21

Onpenennurens MaTPULBI 2X2, €ro
TeOMETPUUECKUI CMBICI M CBOWCTBA,
BBIYUCIICHHE €T0 3HAYCHUS

IIpuMeHeHne onpenenuTens A peLeHHs
CHCTEMBI JIMHENHBIX YpaBHEHUN

22

Pemienue nmpukiaaHbIx 3a71a4 ¢ HOMOIIBIO
CUCTEMBI JINHEHHBIX YpaBHEHUM




23

Pemenne nmpukiagHbIX 3aa4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YpaBHCHUI

24

Kontponbnas padota: "PanpoHanbsHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEMHBIX ypaBHEHUI"

25

26

OyHKIMSI, CIOCOOBI 3a1aHus QYHKLINH.
B3aumno obpartsbie pynkimn. Kommosumms
dhyHKIII

I'paduk pynkIMEU. DnemeHTapHBIC
npeoOpa3oBaHus TpaguKOB PYHKIUHA

27

28

29

OO6nacTb omnpeeneH!ss 1 MHOKECTBO
3HaueHuH Ppyakunu. Hymn dhyakmm.
[TpoMeXyTKH 3HAK MOCTOSIHCTBA

YétHbie U HEUETHBIC (PYHKIINU.
[Mepuoanueckue pyHkuuu. [TpomexyTku
MOHOTOHHOCTH ()yHKITHH

MakcuMyMBl 1 MUHUMYMBI (DYHKITUH.
HawuGomnbiee 1 HanMeHbIIIEe 3HAUCHHE
(hyHKITUM HA IPOMEKYTKE

30

31

Jluneiinas1, KBaJpaTU4HAs U IPOOHO-
TUHeWHas QyHKIIH

DJeMeHTapHOE HUCCIIeI0BaHNuE U IOCTPOCHHUE
rpaduKoB ATHX QyHKIHN

32

33

34

DeMeHTapHOE UCCIIEN0BAHUE U TOCTPOCHHE
rpauKoB 3THX PyHKIMH

CreneHsb ¢ LenbIM nokasareneM. buaom
Herotona

CreneHs ¢ 1eJIbIM IToKa3areneM. buanom
Hrrorona




Crenennas (I)YHKLII/IH C HaTypaJIbHbIM 1

3 nensIM nokasateneM. E€ cBolicTa u rpaduk

36 Kontponbnas padota: "Crenennas GyHKIUS.
Eé cBoticTBa u rpaduk"

37 Apudmernaeckuii KOpeHb HaTypaIbHOM
CTETEHH U €r0 CBOMCTBA

38 ApudmeTnyeckuil KOpeHb HaTypalbHON
CTETIEHH U €T0 CBOMCTBA

39 IIpeoOpa3oBaHms YUCIOBBIX BRIPAKEHUH,
COJZIEpIKaIlIUX CTENIEHN H KOPHU

40 IIpeoOpa3oBaHms YUCIOBBIX BRIPAKEHUH,
CoJIepiKallluX CTETIEHN U KOPHU

A1 [TpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHH,
COJZIEpIKaIlIUX CTENIEHN H KOPHU
WppanmonansHble ypaBHeHHA. OCHOBHBIE

42 METO/IBI PELIEHHS UPPALTMOHATBHBIX
ypaBHEHU I
Wpparmonanshbie ypaBHeHUs1. OCHOBHBIE

43 METOJIBI PEIIEHUS] HPPALMOHATBHBIX
ypaBHEHU I
Wppanmonanbhbie ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEIIEHUS HPPALIMOHATBHBIX
ypaBHEHUI

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLICHUH
MPPAIMOHATBHBIX YPaBHEHUHA

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUH
MpPpalMOHAIBHBIX YPaBHEHUH

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLICHUH

MPPaLMOHANBHBIX YPaBHEHUH




PaBHOCUIIBHEIC MEepexXoabl B pCIICHUN

48 UPPAIMOHANBHBIX YPaBHEHUM
CaoticTBa 1 rpaKk KOPHS N-0i CTENEHU KaK

49 (hyHKIIMM 0OpaTHON CTETIEHU C HATypaIbHBIM
MOKa3aTeJieM
CeoticTBa 1 rpaKk KOPHS N-0i CTENCHU KaK

50 (hyHKIIMM 0OpaTHON CTETIEHU C HATypaIbHBIM
MOKa3aTeIeM
KonTponbras padora: "CsoiicTBa u rpadux

51 KOpHS n-0if crenenu. UppannoHaibHbIe
ypaBHeHUs"

59 CrerneHs ¢ palioHABHBIM TTOKAa3aTelleM U e
CBOICTBa

53 CremneHsb ¢ paloHaIbHBIM ITOKA3aTEIeM U €8
CBOICTBa

54 Cremnenp ¢ parMoHaIbLHBIM ITOKA3aTEIeM U €8
CBOMCTBA

55 ITokazarenpHas GyHKIHS, €€ CBOWCTBA U
rpadux

56 Hcnonw3oBanue rpaduka GyHKIUH IS
pelIeHus: ypaBHeHHHA

57 HUcnonk3oBanue rpaduika GyHKIUU 1715
pelIeHus ypaBHEHHA

58 ITokazarenpHble ypaBHeHUs. OCHOBHBIC
METO/IbI PCIICHUA MTOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

59 ITokazarenpHble ypaBHeHNA. OCHOBHBIE
METO/IbI PEIIECHUS TOKA3aTENbHBIX YPaBHEHUH

50 ITokazarenpHble ypaBHeHUs. OCHOBHBIC

MCTO/JbI PCHICHUSA MOKA3aTCIbHBIX ypaBHeHI/Iﬁ




KonTponbHas padora: "[lokazarenpHas

61 1
¢ynkuus. [lokazarenbHbie ypaBHEeHHS "

62 Jlorapudm uncna. ColicTsa norapupma 1

63 Jlorapudm uncna. CoiicTsa norapupma 1

64 Jlorapudm uncna. CoiicTa norapupma 1

65 Jecarudnbie 1 HATypalbHbIE JIOTapUPMBI 1

66 Jecarudnbie 1 HATypalbHBIE JIOTapUPMBI 1

67 [TpeoOpa3zoBanue BEIpaXCHUH, COAEPKAINX 1
norapuMbl

68 IIpeoOpa3oBaHue BEIpaKEHUI, COMEPIKAIIIIX 1
JorapuQmel

69 [TpeoOpa3zoBanue BeIpaXCHUH, COAEPKAIINX 1
JorapuQmel

20 Jlorapudmudeckas QyHKIHs, €€ CBOWCTBA U 1
rpaduk
Jlorapudmuueckas hyHkImsa, €€ CBOUCTBA U

71 ’ 1
rpadux

7 Hcnonb3oBanue rpaduka GyHKIUH IS 1
peleHns ypaBHEHHUH

73 Hcnonw3oBanue rpaduka GyHKIUH IS 1
peleHus ypaBHEHU I
Jlorapudmudeckre ypaBHeHus. OCHOBHBIE

74 METO/IBI PEIICHHUS JIOTAPUPMITUECKIX 1
ypaBHEHUI
Jlorapudmudeckre ypaBHeHus. OCHOBHBIE

75 METO/BI PEIICHHUS JIOTapUPMUUECKIX 1
ypaBHEHUH
Jlorapudmudeckue ypaBHeHUs.. OCHOBHBIE

76 METOABI PELICHHUS JIOTAPUPMIUECKIX 1

ypaBHEHUH




PaBHOCUIIBHEIC MEepexXoabl B pCIICHUN

77 N 1
JorapupMUIecKux ypaBHEHUH

78 PaBHOCHIIBHBIC TTIEPEXO/BI B PEILICHUN 1
J0TapuPMUIECKUX YpaBHEHHN

79 Konrponbras padora: "Jlorapudmmaeckas 1
¢ynkuus. Jlorapudmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTaHI'€HC 1
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTAaHT'€HC 1
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ aPKTaHT€HC 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC 1
YHCIIOBOTO apryMeHTa
TpuroHomerpudeckast OKpY>KHOCTb,

84 ofpeJiesieHNe TPUTOHOMETPHYECKIX (PYHKITHHA 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy>KHOCTb,

85 ompezeNieHNe TPUTOHOMETPUIECKIX (YHKITHN 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

90 [IpeobpazoBaHye TPUTOHOMETPHUCCKHX 1
BBIPAKEHHUN

01 [IpeobpazoBaHme TPUTOHOMETPHUCCKHX 1
BBIpaXCHUI

92 [IpeobpazoBaHme TPUTOHOMETPUUECCKUX 1

BbIpaXXEHU




IIpeoOpazoBaHue TPUTOHOMETPUYCCKUX

93 N 1
BBIpaKECHHUN

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHHHA 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHHH 1

97 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

98 Perienne TpUroHOMETPUYECKUX YpaBHEHHH 1

99 Perienne TpUroHOMETPUYECKUX YpaBHEHHH 1

100 Perienne TpUroHOMETPUYECKUX YpaBHEHHH 1
KontponbHas pabora: "Tpuronomerpuueckue

101 BEIPQXCHHS U TPUTOHOMETPHYECKIE 1
ypaBHeHuUs"
[TocnenoBaTensHOCTH, CIOCOOBI 3aJaHUs

102 noceioBaTeabHOCTeH. MeToq 1
MaTeMaTHYeCKON MHIYKLUH
MOHOTOHHBIE U OTPaHUYECHHBIE

103 MOCJIeI0BATEIILHOCTU. VIcTOpus aHan3a 1
0ECKOHEYHO MaJIbIX

104 Apudmerrueckas Iporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckone4yHo yObIBaromas reoMmeTpryeckast 1
nporpeccust

107 CymMa 0eCKOHEYHO YOBbIBAOLIEH 1
TreOMETPHUYECKON MPOrpeccui

108 JIMHEeWHBIN 1 3KCITOHEHIIMAJIBHBIN POCT. 1
Yucno e. Dopmyina CIIOKHBIX TPOLIEHTOB

109 JIunelHbIN U SKCTIOHEHUIUATBHBIA POCT. 1
Yucno e. Dopmyrna CII0KHBIX TPOLIEHTOB

110 Hcnonp30BaHNe IPOrpeccuy AJsl peICHHS 1

peaNbHBIX 33724 MPUKIIAJHOTO XapaKTepa




Kontponsnas pabota: "[lociaenoBarensHOCTH

111 " 1
Y TIPOTPECCUU

112 HenpepoiBHble hyHKINN 1 UX CBOHCTBA 1

113 Touka pa3peiBa. ACUMITOTH TpapUKOB 1
hyHKIII

114 CaoiicTBa QyHKINN HETIPEPHIBHBIX HA 1
OTpe3ke

115 CBoiicTBa (QyHKIMI HEPEPHIBHBIX HA 1
OTpE3Ke

116 MeTo MHTEPBAJIOB /ISl PEIICHUST HEPABEHCTB

117 MeTto1 MTHTEPBAJIOB /AJIs pEIICHNs] HEPaBEHCTB

118 MeTto1 HTHTEPBAJIOB /AJIs pEIICHNs] HEPaBEHCTB

119 IIpumeHeHue CBOMCTB HENPEPBIBHBIX 1
(GhyHKUMHE UIs peLeHus 3a1a4

120 [IpumMeHeHne cBOMCTB HENIPEPHIBHBIX 1
(hyHKIMH U1 peneHus 3a1aq

121 [epBas u BTOpast IpOM3BOAHBIC (HYHKIIUU 1

122 Onpez[eneHMf:, T€OMETPHUYECCKHI CMBICTT 1
MIPOU3BOJHOM

123 Onpez[eneHMf, (pU3UYECKUIT CMBICIT 1
MPOU3BOJHOM

124 YpaBHeHHe KacaTenbHON K rpaduky GpyHKIMN 1

125 YpaBHeHHe KacaTenbHOH K rpaduky GpyHKIMN 1

126 [Ipou3BogHBIE 371€MEHTAPHBIX (PYHKIIUHA 1

127 [Ipou3BoaHBIE 371€MEHTAPHBIX (PYHKIIUH 1

128 [IpousBogHast CyMMBI, IPOU3BEACHUS, 1
YaCTHOT'O M KOMITO3UIIMN (DYHKITUIA

129 [Ipou3sBogHast CyMMBI, IPOU3BEACHUS, 1

YaCTHOI'O ¥ KOMITO3UIIMK (DYHKITHIA




HpOI/I3BOI[Ha$I CYMMBI, IPOU3BCACHUA,

130 . 1
YaCTHOTO M KOMITO3HIIUU (PYHKITHH
131 KonTponbhas padora: "[IpousBogHas" 1 1
132 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHuit: "YpaBHEeHUS"
133 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIHS 1
3HaHui: "OyHkuun"
134 Hroropast KOHTpOJIbHAS paboTa
135 Hroropast KOHTpOJIbHAS paboTa
136 HOBTOPCHI/IC, 0000111eH1E, CHCTEMATH3AIUS 1
3HAaHUU
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 10




11 KJIACC

KoJsmyecTBo yacos DJIeKTPOHHbIE
Ne ara ugpossie
n/n Tema ypoka Bcero Kontpoaruwie — IHpakrueckue fl[?.yqennﬂ :)lﬁil;osaTenbﬂue
padoTsI padoThI pecypeni
1 TIpumeHeHue Mporu3BOAHON K UCCIETOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
5 IIpuMeHeHre MPOU3BOIHOM K UCCIIEIOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
3 [MpumeneHue MPOU3BOTHOM K HCCIICAOBAHHIO 1
(yHKUIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI
4 IIpuMeHeHre MPOU3BOIHOM K UCCIIEIOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
5 [MpumeneHue MPOU3BOTHOM K UCCIIEOBAHHIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
6 [MpumeneHue MPOU3BOTHOM K UCCIIETOBAHHIO 1
(yHKUIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI
Haxosxnenne Hau0OospIIero 1 HAMMEHbILETo
7 3HAYEHUS HENpPEepbIBHON QyHKIIMK Ha 1
OTpe3Ke
Haxosxnenne HauOopIIero 1 HAMMEHbILETo
8 3HAa4YEeHUS] HENMPEPHIBHON (PyHKINN Ha 1
OTpe3Ke
HaxoxneHne HanOoIbIIEro ¥ HAMMEHbBIIETO
9 3Ha4YEeHUS HENMPEPHIBHON (PyHKIMN Ha 1
OTpe3Ke
HaxoxneHne HauOoIbIIero 1 HANMEHbBIIETO
10 3HAYCHHS HETIPEPHIBHON (YHKITUH Ha 1

OTPC3KE




11

12

13

Haxosxnenne HaubopIIero 1 HANMEHbIETO
3HAa4YCHUS] HEMPEPHIBHON (PyHKIMK Ha
OTpe3Ke

Haxoxnenne Hau0OosbIero 1 HAMMEHbILETO
3HAa4YCHUS HEMPEPHIBHON (PyHKIMK Ha
OTpEe3Ke

TIpumeHeHne MPOU3BOAHON 111 HAXOXKACHUS

HaWJTy4dlI€ro pecHus B IMIPUKIaIHbIX
3aJadax

14

[IpuMeHeHre TPOU3BOIHOM JJIsl HAXOXKICHUS
HaWIy4lIero peleHus B MPUKIaaHbIX
3aJagax

15

[IprumeHeHne MpOU3BOAHON JIst
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3aJJaHHOTO (OPMYIION M
rpaduKoM

16

[IprmeHeHne MPOU3BOIHON JIst
oTIpeieNIeHHs] CKOPOCTHU M YCKOPEHUS
mpoliecca, 3aJaHHOro (opMyJIoN HITH
rpaduKoM

17

Kommozunus ¢pyHKImit

18

Kommnozurus ¢pyHknmit

19

Kommnoszurus ¢pyHknumit

20

21

22

I'eomeTrprueckue 0O6pa3bl ypaBHEHUI Ha
KOOPJMHATHOM MIIOCKOCTH

I'eomerprueckue 00pa3bl ypaBHEHUI Ha
KOOPJIMHATHOM IJIOCKOCTH
Kontponbnas padota: "Hccienosanue
(OYHKIUI ¢ TOMOIIBIO MPOU3BOIHOM"




[TepBoOOpa3Hasi, OCHOBHOE CBOICTBO

23
NepBOOOPa3HBIX

24 [lepBooOpazHbIe 37IeMEHTAPHBIX (YHKLUI.
[IpaBuna HaxoXAEHUS IEPBOOOPA3ZHBIX

o5 ITepBo0Opa3HbIE AIeMEHTAPHBIX (PYHKIIHH.
[IpaBuia HaxoXKACHUS IEPBOOOPA3ZHBIX

26 WuTerpan. 'eomeTpuueckuii CMBICT
MHTErpana

97 Berrancnienne onpenenéHHOro HHTErpaia mo
thopmyire Herorona-JleiiorwmIa

28 Berrancnienne onpenenéHHOro HHTErpaia mo
hopmyiie Herorona-JleriOnwmIa

29 [TpumeneHue nHTETpaNa Al HAXOXKICHUS
TUTOIIA/IEH TIIOCKUX PUTYP

30 [IpumeHeHne naTEerpana sl HAXOXKICHUS
00BEMOB reOMEeTPUYECKUX Tell

31 [Ipumeps! pemernii nuddepeHIrnanbHBIX
ypaBHEHU I

32 [Tpumeps petenuii muddepeHInanTbHbIX
ypaBHEHUI
MaremaTHueckoe MOICIHPOBAHUE PEATBHBIX

33 MIPOLIECCOB € TIOMOIIBIO Ar(PepeHITHATEHBIX
ypaBHEHUH

34 KonTponbHas pabora: "[leprooOpasHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOIiCTBa U TpaduKn

36 Tpuronomerpuueckue GyHKIIUH, UX

CBOIiCTBa U Tpaduku




Tpuronomerpuueckue GyHKIUH, UX

37 . 1
CBOIiCTBa U Tpaduku

38 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMCTBa U rpaduku

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOIiCTBa U Tpaduku
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 ypaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

41 ypaBHEHUH C MOMOIIbIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

42 ypaBHEHUH C MOMOIIbIO 1
TPUTOHOMETPUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

43 ypaBHEHUI C MTOMOIIIBIO 1
TPUTOHOMETPUIECKOW OKPYKHOCTH

44 Pemenue TpuroHOMeTpUUECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenue TpuroHOMeTpUUECKUX HEPABEHCTB 1

47 Pelienne TpUroHOMETpUYECKUX HEPABEHCTB 1
Kontponbnas padota: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKITHIA. 1
TpuroHomeTpuieckne HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI pEIICHUS TIOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1

HCPABCHCTB




OcHOBHbBIE MCETO/bI PCIICHUS MMOKA3aTCIbHBIX

51
HEPABCHCTB

59 OCHOBHBIE METO/IbI PEIICHUS MOKA3aTeIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METOJIBI PEIICHHSI
sorapu()MUYECKUX HEPABCHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
norapupMUIECKUX HEPABECHCTB

55 OCHOBHBIE METOJIBI PEIICHHSI
norapupMHUIECKUX HEPABECHCTB

56 OCHOBHBIE METOJIBI PEIICHHSI
sorapu()MUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS
UpPpPaIMOHANTBHBIX HEPABECHCTB

58 OCHOBHBIE METO/IbI PEIICHUS
HUpPpaIMOHATBHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS
HUpPpaIMOHAIBHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS
UpPpalMOHANBHBIX HEPABEHCTB

61 I'paduueckue METOBI peICHUS
HUPPAlMOHAIBHBIX YPaBHEHHI

62 I'padryeckue MeTO b PeIICHUS
HUPPAIMOHAIBHBIX YPaBHEHHI

63 I'padryeckue MeTO b peIICHUS
MOKA3aTEebHBIX YPaBHEHHH

64 I'paduueckue meTob pemeHUs
MOKA3aTeJIbHbIX HEPABECHCTB

65 I'paduueckue METOBI pelieHHs

JorapupMUIecKuX ypaBHEHUH




66

I'paduueckue MeTo bl pereHus
sorapu()MUYECKUX HEPABCHCTB

67

68

I'paduueckue METOABI pelieHUs
JorapupMUIECKUX HEPABEHCTB
I'paduueckue MeToabl penieHus
MOKAa3aTEeNbHBIX U JIOTApU(PMHUECKIX
YpaBHEHUI

69

I'pacdnueckme MeToIbI pemIeHUs
MOKA3aTENbHBIX U JIOTapU(PMAIECKUX
YpaBHEHU I

70

71

72

I'padmueckrie METOIBI PELICHHS
MOKA3aTeNbHBIX U JIOTapU(PMIUSCKIX
HEPABECHCTB

I'padmueckrie METOIBI PELICHHS
MOKa3aTeNbHBIX U JIOTAPU(PMIUECKIX
HEpaBEHCTB

KonTponbras pabdora: "MppannoHansHbie,
MoKa3aTeNnbHbIe U JorapudmMuieckne
HepaBeHcTBa"

73

Kommnekcusle yncna. Anredpanyeckas u
TpUrOHOMETpUIEcKasi POpMBbI 3anicH
KOMIIJIEKCHOT'O YHCJIa

74

75

Kowmmexcuslie uncna. Anredpandeckas u
TpUrOHOMETpUUecKasi PopMBbI 3anicH
KOMIUIEKCHOTO YuCIia

ApudmeTrueckre onepaun ¢
KOMIIJIECKCHBIMH YHCJIaMHU

76

ApudmeTrueckre onepaun ¢
KOMITJIEKCHBIMH YHCIIAMHU

77

N3o0paxeHre KOMIUICEKCHBIX YHCET Ha
KOOPJMHATHOM MJIOCKOCTU




I/I306pa)KeHI/IC KOMIUICKCHBIX YHUCECJI HAa

8 KOOPAWHATHOU TIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMITJIEKCHOTO YHCIIa
[IpuMeHeHrEe KOMIUIEKCHBIX YHCEIT TS

81 penreHust pU3NIECKUX U TEOMETPUIECKUX
3amaq

82 KonTponbras pabora: "KoMruiekcHbie
qucia"

83 HarypanbHbie U ienbie yncna

84 HarypansHble u 1ienbie yucia

85 HpI/IMeHeHI/IC IMPU3HAKOB ACJIMMOCTH LECJIbIX
quceln

86 [IpumeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
quceln

87 [IpumeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
gucen: HOJl u HOK

88 HpI/IMeHeHI/Ie IMPU3HAKOB JACIIMMOCTH LCJIBIX
yucen: HOJl u HOK

89 [IpuMeHeHre PU3HAKOB AETUMOCTH LIEbIX
YHCeN: OCTATKH 110 MOJYJIIO

) HpI/IMeHeHI/Ie IMPU3HAKOB JACIIMMOCTH ICJIBIX
YHCeN: OCTATKH 110 MOJYJIIO
HpI/IMeHeHI/Ie IMPU3HAKOB JACIIMMOCTH ICJIBIX

91 yucen: anroput™ EBknmnna 1t pemenus
3a]a4 B IIEJIBIX YMCIIAX

92 KonTponbHas pabora: "Teopus Heabix

yucen"




Cucrema 1 COBOKYITHOCTb YPaBHEHHH.
93 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CJIEZICTBUS

CucreMa 1 COBOKYITHOCTh YPAaBHEHHH.
94 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CJIEZICTBUS

95 OCHOBHBIE METOJbI PEIICHUA CUCTEM U

COBOKYIHOCTEH pallMOHAJIbHBIX YPABHEHHI

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
96 COBOKYITHOCTEH MPPalMOHAIBHBIX
ypaBHEHUI

97 OCHOBHBIE METOMIBI PEIICHUS CHCTEM U
COBOKYITHOCTEH ITOKA3aTEJIbHbIX YPABHEHUI

98 OcHOBHbBIE METOJbI PCHICHUA CUCTEM U
COBOKYITHOCTEH ITOKA3aTEJIbHbIX YPABHEHUI

OCHOBHBIE METO/IbI PEIICHHS CUCTEM H
99 COBOKYITHOCTEH JTIoraprupMUIECKuX
ypaBHEHU I

OCHOBHBIE METO/IbI PEIICHHS CUCTEM H
100 COBOKYITHOCTEH JToraprupMUIECcKuX
ypaBHEHUI

[IpumMeHeHne cUCTEM K pEeILIEHHIO
MaTeMaTHUYeCKHX 3aJ1a4d U 3a]1ad U3

101 pa3nu4HbIX 00JacTel HAyKH U peallbHON
JKU3HH, MHTEPITPETAIHS OTYIEHHBIX
pe3yIbTaToB

IIpuMeHeHnEe CUCTEM K PELLIEHHUIO
MaTeMaTHYeCKUX 3a/1a4 ¥ 33/1a4 U3

102 pa3IMyYHBIX 00JIACTEH HAYKH M PeaibHOM
YKM3HU, UHTEPIPETAIHS TTOTy4eHHBIX

pe3yabTaToOB




HpI/IMeHeHI/IC HEPABCHCTB K PCHICHUIO
MAaTEMAaTHYCCKHUX 3aJa4 U 3a1a4 U3

103 Pa3IMYHBIX 00NacTel HAYKH U peabHOM 1
YKU3HH, HHTEPIIPETAINS OTYIeHHBIX
pe3yIbTaToB
Konrtponbras padora: "CrcreMbl

104 palMOHAaTIBHBIX, HPPALIHOHATIBLHBIX 1
MOKa3aTeNbHBIX U JIOTAPU(PMIUECKIX
ypaBHEHUI"

105 PanonansHbIe ypaBHEHHS ¢ TapaMeTpaMu

106 PannonansHBIe HEPABEHCTBA C MTapaMeTPaMH

107 PanonansHBIE CHCTEMBI ¢ TTapaMeTpaMu

108 UppanmonanbHble ypaBHEHUS], HEPABEHCTBA C 1
napameTpamu

109 HppannoHanbHbIe CHCTEMBI C TapaMeTpaMu 1

110 [TokazarenbHbIe YpaBHEHHS, HEPABEHCTBA C 1
napameTpamu

111 IToka3aTesbHBIE CUCTEMBI C IIapAMETPaMU 1

112 Jlorapudmudeckre ypaBHEHHs, HEPABEHCTBA 1
C ImapaMeTpamMu

113 Jlorapumudeckue cUCTEMBI C ITapaMeTpaMu 1

114 Tpuronomerpuueckue ypaBHEHHs € 1
napameTpamu

115 TpuroHoMeTpruecKre HepaBeHCTBA C 1
napameTpamMu

116 TpUTOHOMETPHUYECKHE CHCTEMBI C 1
napameTpamu

117 [locTpoenue u uccnenoBanue 1

MaTEeMaTHYECKUX MOJICTICH PEAIBHBIX




CUTYaIMil ¢ TOMOIIIBIO YPaBHEHUH C
napaMeTpamu

HOCTpOCHI/IC H UCCJICAOBAHUEC
MaTEeMaTHYECKHUX MOJIeIICH PpEaJIBbHBIX

118
CUTYyalui ¢ MOMOIIBIO CUCTEM YpPaBHEHHI C
napameTpamu
Iloctpoenue u uccienoBanue
MaTeMaTHYECKUX MOJENIEH pealbHbIX

119
CUTYyallUil C OMOILBIO CUCTEM YPaBHEHUH C
napameTpamu

120 KonTponbras padora: "3amaun ¢
napamerpamu”

121 [ToBTOpeHue, 0600IICHNE, CHICTEMAaTH3aIHS
3HaHu#: "YpaBHeHus"

122 [ToBTOpeHue, 0600IIeHNE, CICTEMAaTH3aIHS
3HaHUM: "YpaBHEHMS"

123 [loBTOpenue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "YpaBHenusa. Cuctems! ypaBHeHUN"

124 [ToBTOpeHue, 0600IIeHNE, CHICTEMAaTH3aIHS
3HaHuil: "HepaBenctaa"

125 [loBTOpenue, 06001IeHNE, CUCTEMAaTH3ALUS
3HaHuil: "Hepasencraa"

126 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS
3Hanui: "Hepasencraa"

127 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AITUS
3HaHui: "[IponsBogHas u e€ npumeHeHue"

128 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS
3HaHui: "[IponsBogHas u e€ npumeHeHne"

129 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS

3Hanuit: "[IponsBoaHas u e€ npuMeHeHue"




130 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHui: "MHTErpan u ero npuMeHexnue"

131 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHui: "DyHKIIH"

132 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIHS 1
3HaHui: "OyHkuun"

133 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHui: "OyHKkuun"

134 Hrorosas koHTpOIbHAs paboTa

135 Hrorosas koHTpOIBbHAs paboTa

136 HOBTOPGHI/IC, 0000111EH1E, CHCTEMATH3AIUS 1
3HAHHUH

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble NpeagMeTHbIE Pe3y/IbTATbl 0CBOCHHSI OCHOBHOM
IIpOBepPsieMOro .
00pa3oBaTe/IbHOI MPOrpaMMbI CPeIHEro 001ero 00pa3oBaHMs
pe3yJabTaTa
1 UYucna ¥ BBIYUCIICHUS
11 OnepupoBarh  NOHATHSAMM:  pAlMOHAIBHOE UM  ACHCTBUTEIBHOE  YHCIIO,
' OOBIKHOBEHHAS U ACCATHYHAS APOOB, MPOLICHTHI
12 BeImonHsATh apupMeTHIecKue Onepaiy ¢ pallHOHaIbHBIMU U JCHCTBUTEIbHBIMU
' YHCTAMH
13 BbimonuaTe npuOMMKEHHBIE BBIYMCICHUS, HCIIONB3YsS NpPAaBWIA OKPYIJICHUS,
' JIeNaTh MPUKUIKY U OLICHKY pe3yJIbTaTa BEIYMCIICHUH
OnepupoBaTh NOHSATHAMU: CTENICHb C LENBIM MOKa3aTeseM, cTaHnapTHas gopma
14 3allUCH ACWCTBUTENBHOTO YHCIIa, KOPEHb HATypallbHOW CTENEeHH; UCIIOJIb30BaTh
' HNOIXOAAIYI0 (POPMY 3aITUCH NEHCTBUTENBHBIX YUCET ATl PELICHHUS MPAKTHUECKUX
3a7a4 ¥ MPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATHUSAMH: CHHYC, KOCHHYC M TaHTEHC MPOHM3BOJIBHOTO YIJIa;
1.5 HCTIONI30BaTh 3aMTUCh IPOU3BOIBHOTO YTIIa Yepe3 0OpaTHhIE TPUTOHOMETPHIECKHE
GyHKIIH
2 YpaBHeHHS 1 HEPABEHCTBA
OnepupoBarth HOHSATHAMH: TOXIECTBO, YypaBHEHHE, HEPaBEHCTBO, LEJIOE,
2.1 panroHaIbHOE, HPPAOHATILHOE ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUIECKOE
ypaBHEHHE
99 BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPRXKEHHH M pelarb
' TPUTOHOMETPUYECKUE YPAaBHEHUS
BeimonHaTe nmpeoOpa3oBaHUs 1EJBIX, PALMOHANBHBIX M HMPPAlMOHAIBHBIX
2.3 BBIP)KEHHI U peliaTh OCHOBHBIE TUIIBI IIEIBIX, PAIIMOHANBHBIX 1 HPPAIIOHATIBHBIX
YpaBHEHUH U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHSI M HEPABEHCTBA JJIsl PELICHUS MaTeMaTHYEeCKHX 3ajad U
' 3aj1a4y M3 Pa3InYHbIX 00JacTell HAYKU U PeaibHOM KU3HU
MojenupoBath peanbHbIe CUTYaIlMU Ha SI3bIKE alreOpbl, COCTABIISATH BhIPKEHHS,
2.5 YpaBHEHUSI, HEPABEHCTBA 0 YCIIOBHIO 33/Ia4H, UCCIIEIOBATH IIOCTPOSHHBIE MOJICIH
C MCIIOJIb30BAHUEM alIapara aareopsl
3 OyHKIMA U TpaduKu
OnepupoBarh TOHATHAMHU: (QYHKOMSA, CHOCOOBI 3amaHus (yHKUMH, 00JacTh
3.1 OTIpeJieNICHNsI ¥ MHOXECTBO 3HAYCHUH (QYHKIUH, TpapuK (QYHKIUH, B3aUMHO
oOpatHble QpyHKIMN
3.2 OnepupoBarh MOHATHAMU: YETHOCTH W HEUETHOCTb (DYHKIMHU, HYIH (QYHKIHH,
' MIPOMEKYTKHU 3HAKOMOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku QyHKUWH U peLIeHUs] ypaBHEHUN




Ctpouth W 4YWTaTh TpaQuKH JUHEHHOH (QYHKIMH, KBaApaTWUIHON (yHKIHH,

34 CTETICHHOH (DYHKIIMU C IIEJIBIM TIOKa3aTeleM
Hcnonb3oBath rpaduk GyHKIMH A7 KCCIIEAOBAHUS IPOLIECCOB M 3aBUCUMOCTEH
35 MpH pelIeHnd 3aJad W3 JPYTHX YYeOHBIX NPEIMETOB W PEATbHON >KHU3HH,
BEIpaxkaTh (HOpMyJIaMy 3aBUCUMOCTH MEKIY BETHYNHAMH
4 Hauvana maremaTiueckoro aHanusa
41 OnepupoBaTh  TOHSATHAMHU:  IOCIEAOBATEIBHOCTh,  apuMeTHuecKas U
' TeOMeTpHYEeCcKasi IPOTPECCUn
4 OnepupoBaTh  MOHATHSAMH:  OECKOHEYHO  yObIBaroImas  TreoMeTphdecKas
' Mporpeccusi, CcyMMa OECKOHEYHO YOBIBAOIIIEH TeOMETPHYECKOMN MPOrpeccuu
4.3 3amgaBaTh MOCIEAOBATEILHOCTH PA3THIHBIMH CITOCOOAMHU
44 Hcnonb3oBaTh CBOMCTBAa MOCIENOBATEIBHOCTEN W MPOTPECCHil Ui pelieHus
' peasbHBIX 3a7a4 NPUKIIAJHOTO XapaKkrepa
5 MHOeCTBa U JIOTHKa
51 OnepupoBaTh MOHITHUSMHI: MHOXECTBO, ONIEPAIlH HaJl MHOKECTBAMHU
59 Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIA ammapar Ui ONHCAHMS peanbHbIX
' MIPOIIECCOB U SIBJICHUH, IPU PEIICHNH 33734 U3 APYTUX yU4eOHBIX IPEIMETOB
53 OnepupoBaTh NOHATUSMU: OIIPEJIIICHNE, TeOpeMa, CIEICTBUE, TOKA3aTEIECTBO
11 KUIACC
Kon .
IIpoBepsieMble peAMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
MPOBEPsSIeMOro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTaTa
1 Uucna v BBIYUCIIEHUA
OnepupoBath MOHATHAMHU: HATypaJIbHOE, 11E€JI0€ YHCIIO; MCIIONb30BaTh MPU3HAKH
11 JEMTMMOCTH LENbIX YHCEJ, pa3joKeHHe dYHcia Ha MPOCTHIE MHOXHUTEIH IS
pelieHus 3a1a4d
1.2 OnepupoBaTh MOHATHUEM: CTEIIEHb C PAIIMOHAILHBIM MTOKa3aTeNeM
13 OnepupoBaTh TOHATUSAMU: Jorapudm dmcna, OeCITHYHBIE M HaTypallbHbIE
' norapuMbl
2 YpaBHeHUS 1 HEPABEHCTBA
[TpuMeHsTh CBOMCTBa CTENEHW JUIS MpeoOpa3oBaHUsl BBIPAKEHUH, ONEpUpOBaTh
2.1 MOHATHSIMU: TIOKa3aTeIbHOEC YPaBHEHHE M HEPABEHCTBO; PelllaTh OCHOBHBIEC THITBI
MOKA3aTEILHBIX YPAaBHEHHI U HEPABEHCTB
BemonHsate  npeoOpa3oBaHHMS — BBIPRKEHUH,  COJEpKAIIUX  JIOTapUPMBL
2.2 OTIEpUPOBATh MOHATHAMU: JOrapu(pMHUIecKoe ypaBHEHIE U HEPABEHCTBO; PeIIaTh
OCHOBHBIE THIIBI JIOTAPU(PMHUUECKAX YPABHEHUH 1 HEPABEHCTB
2.3 Haxoautp pemeHus MpoCcTEHINX TPUTOHOMETPUIECKIX HEPABEHCTB
94 OnepupoBarh MOHATHUSMHU: CUCTEMa JIMHEWHBIX YypaBHEHHA U €€ pelleHHE;
' MCIIONIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH JIJISl PEIICHUS TPAKTHUECKUX 33129
95 Haxoguth perieHus TPOCTEHIIMX CHUCTEM W COBOKYITHOCTEH palliOHAIBHBIX

YpaBHEHUH U HEPABEHCTB




MOI[GJ'II/IpOBaTL PCAJIBHLIC CUTYyallu Ha A3BIKE anre6pl>1, COCTAaBJIATh BBIPAKCHUA,

2.6 YpaBHEHHUS, HEPAaBEHCTBA W CHUCTEMBI 10 YCJIOBHIO 3a7adyd, HCCIEAOBATh
MTOCTPOEHHBIE MOJIENH C MICTIOIB30BaHNEM arlapara anreops
3 OyHKIMK U rpaduku
OnepupoBaTh  MOHATHSIMH:  Tepuomudeckas  (YHKOHA,  MPOMEXYTKH
31 MOHOTOHHOCTH ()YHKIHMH, TOYKH OKCTpeMyMma (YHKIUH, HauOoibliee U
' HauMEHbIIIee 3HA4YeHWs (YHKIHM Ha TPOMEXKYTKE;, WCIOIB30BaTh WX JUIA
WccienoBanns (HDYHKINH, 3aJaHHON TpauKoM
OrmepupoBaTh MOHATHAMH: TpaQUKA TOKA3aTEILHOW, JOTapUPMUUICCKON W
3.2 TPUTOHOMETPUYECKUX (QYHKIHIA; H300pakaTh X Ha KOOPAMHATHOH IUIOCKOCTH H
WCTIONIB30BaTh IS PEIICHHUs YpaBHEHUH 1 HEPABEHCTB
33 N3obpaxate Ha KOOPIWHATHOM IJIOCKOCTH TpadpWiKi JTUHEWHBIX ypaBHEHHH W
' WCIIOJIB30BaTh UX JUISl PEIICHUSI CHCTEMbI TMHCHHBIX YPaBHCHUN
34 Hcnonb3oBath rpaduky QyHKIMN AJIS1 KCCIIETOBAHHS POLIECCOB U 3aBHCUMOCTEN
' U3 IPYTUX YU4EOHBIX AUCIUILUIMH
4 Hauana maremaTrnieckoro aHanm3a
OnepupoBaTh TOHATHAMHU: HeENpepbiBHAas (YHKIWS, NPOU3BOAHAS (QYHKIHH;
41 WCTIONB30BaTh TEOMETPUIECKIN M (DU3MUECKUI CMBICT TPOU3BOAHOMN IS PELICHUS
3a7a4y
49 HaxomuTh NpOW3BOIHBIE SIEMEHTAPHBIX (YHKIUH, BBIYHCISITH MPOU3BOIHEIC
' CYMMBEI, IPOU3BEICHUS, YACTHOTO (DYHKIIHN
43 Hcnonp30BaTh MPOM3BOAHYIO ISl UCCIIEOBAHNS (DYHKIIMA Ha MOHOTOHHOCTH U
' AKCTPEMYMBI, IPUMEHSTH PE3yIbTAThI HCCIETOBAHM K IIOCTPOCHHIO IpadKOB
44 Hcnonp30BaTh NPOM3BOMHYIO IS HAXOXKICHUS HAWIydIIero peIlIeHUs B
' MPUKJIATHBIX, B TOM YHCJIE COMUATFHO-9KOHOMHUECKUX, 3a/1a4ax
45 OnepupoBaTh  MOHATUSAMHU:  TepBOOOpa3Hass W HMHTErpaj;  [OHUMATh
' TEOMETPHUYECKUH 1 (PU3MUECKUI CMBICT MHTETpaja
46 Haxogute mepBooOpas3Hble 3JIEMEHTApHBIX (YHKIIHHA, BBIYUCIATH WHTETPai IO
' ¢dopmyne HproToHa — JleliOHuIa
47 Pemarp mpuxiagHple 3a7add, B TOM YHCIIE COIMAIBHO-3KOHOMHYECKOTO H

(u3nueckoro xapakrepa, CpeICTBAMU MaTeMaTHIECKOr0 aHaIHM3a




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

IIpoBepsieMblii 3J1IeMEHT COIEePKAHMS

Kon
1 Uucna v BEIYUCICHUS
Panmonanbubie unciaa. OOBIKHOBEHHBIC W JICCATUYHBIC JPOOH, MPOICHTHI, OECKOHCUHBIC
11 epuoAndecKue apodu. ApudpMeTHdecKne Omnepald C PalHOHAIGHBIMH YHCIIAMH,
' npeoOpa3oBaHUs YUCIOBBIX BRIpakeHUH. [IpuMeHenne npobel W MPOICHTOB IS PEIICHUS
NPUKIATHBIX 337124 U3 PA3IUYHBIX OTpaCiiel 3HAHUM U pealbHON KU3HU
JleiicTBuTenbHbIe uncia. PalmoHajbHBIE W HppalMOHAIBHBIC 4YHCIA. ApUpMETHUECKUCS
1.2 ormepanyii ¢ JeHCTBUTEIbHBIMH Ywciamu. [IpuOmmkEéHHBIE BBIYHCICHHS, IIpPaBHUIA
OKPYTJICHHS, PUKHUJIKA U OIICHKA Pe3yJIbTaTa BEIYHCICHUN
Crenenb ¢ nenbiM nokazareieMm. CraHmapTHas (opma 3amucu JeWCTBUTEIHLHOTO YHCIA.
1.3 Hcnonp3oBanue mnoaxoasimiedi (OpMbl 3amUCH  JCHCTBUTEIBHBIX YHCENT I PEIICHUS
NPAaKTUYECKUX 3a]a4 U MPEACTaBICHUS JaHHBIX
14 Apudmernyeckuii KOPeHb HATYpATbHON cTeneHH. JefCTBus ¢ apruMEeTHIEeCKUMI KOPHIMHA
' HATYpaJILHOM CTENEHN
15 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHUCJIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxxnecTBa 1 TOXIECTBEHHBIE TIPE0OPa30BAHUS
59 [IpeoOpazoBaHue TPUTOHOMETPHUYECKUX BBIpaKeHUH. OCHOBHBIE TPHTOHOMETPHUYECKHE
' (bopmyIbI
2.3 YpaBHEeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTo ] HHTEPBaIOB
24 Pemenwe 1ienbix 1 IpoOHO-pallMOHATILHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemienre nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Peienre TpUroHOMETpUYECKUX YpaBHEHUI
57 [IpuMeHeHue ypaBHEHUH U HEPAaBEHCTB K PEIICHHUIO MAaTEMAaTUYECKUX 3aJad U 3a7ad u3
' Pa3IUYHBIX 00JIACTEH HAYKH M PEaJIbHOM KU3HU
3 OyHkuu ¥ rpaduku
3.1 Oyukus, criocoOsl 3a1anus yukuuu. ['paduk Gyukimu. Bzaumuo odparHbie GyHKIHH
39 Ob6nactes omnpezielieHdss 1 MHOXecTBO 3HaYeHWi QyHkimn. Hymn ¢yakiun. [IpomexyTku
' 3HAKOTOCTOSTHCTBA. YETHBIC M HEUETHBIC (DYHKIITNH
33 Crenennast GyHKIIMS C HATypalbHBIM M IIEJBIM TIOKa3aTeneMm. EE cBoiicTBa W rpaduk.
' CoiicTBa 1 rpaduK KOpHs N-0if cTeneHn
3.4 TpuroHomerpuveckass OKPYXKHOCTb, OIpPEICICHUE TPUTOHOMETPHUYECKUX  (PyHKIUH
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTuyeckoro aHaiansa




HOCJ’ICZ[OB&TGJ'II:HOCTI/I, CITOCOOBI 3aJaHuA HOCHe,Z[OBaTeHLHOCTCfI . MOHOTOHHEIS

41 MOCJIEI0BATEILHOCTH
Apudmernueckas u reoMmeTpryeckas nporpeccui. beckoneuHo yObIBaromias reoMmeTpudeckas
4 nporpeccusi. Cymma OecKOHEYHO yOBIBarOLIeld TreoMeTpuueckoi mnporpeccuu. Dopmyina
' CIIOKHBIX TPOLEHTOB. Vcronp3oBaHWEe NPOrpeccHd sl PELICHUS peanbHBIX 3aaad
MIPUKJIAHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHOXeCTBO, Olepaliii Haja MHOXKecTBaMH. Jlmarpammel Diinepa — Benna. Ilpumenerwme
51 TEOPETUKO-MHOXKXECTBEHHOTO aIlapaTa JJisl ONMCAHUS PeaJIbHBIX MIPOLIECCOB U SIBJICHUI, IpH
pelIeHUH 33/1a4 U3 APYTHX YUEOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, OKA3aTEIBCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT CO/IEPKAHMSA
1 Uwucna v BEIYUCTICHUS
1.1 Hartypanbsubie u nensie uncna. [Ipu3Haku 1e1uMOoCTH HEIbIX YUCem
1.2 CreneHs ¢ paliMoHaJIbHBIM MToKa3aTesieM. CBOMCTBa CTETEHN
1.3 Jlorapudwm uncna. JlecaTHIHBIE W HATYpaIbHBIC JOTapUPMBI
2 YpaBHeHHS 1 HEPABEHCTBA
2.1 IIpeoOpaszoBanue BEIpaKEHUH, COMEPIKAIINX JIOTAPH(PMBI
2.2 IIpeoOpazoBaHue BRIpOKEHHH, COEPIKAIINX CTETIEHH C PAIIMOHAIFHBIM MTOKa3aTeNIeM
2.3 [Ipumeps! TPUTOHOMETPUIECKIX HEPABEHCTB
2.4 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHUS 1 HSPABEHCTBA
26 CucrteMbl JMHEHHBIX ypaBHEHMH. PelieHne NpUKIagHBIX 3a4ad C MOMOIIBIO CHCTEMBI
' JIMHEWHBIX YPaBHEHUH
2.7 CHCTEeMBI U COBOKYITHOCTH palliOHALHBIX YPaBHEHHUI U HEPABEHCTB
28 [MpumeHeHne ypaBHEHHH, CUCTEM W HEPAaBEHCTB K PEIICHHIO MAaTEeMaTHUYECKUX 3a/1ad U
' 3aa4 U3 pa3IMYHbIX 00JacTell HAYKH U pealbHOM >KU3HH
3 OyHKIMH U rpaduKn
Oynknust.  [lepuoandeckne  Qynkmmu.  [IpoMexKyTKM  MOHOTOHHOCTH — (PYHKIIHH.
3.1 Makcumymbl 1 MEHUMYMBI GyHKIMHA. Hanbonpiee n HanmeHblee 3Ha4eHrne (GyHKITNHA Ha
MIPOMEKYTKE
3.2 Tpuronomerpruueckue GYHKIIUH, UX CBOHCTBA U IPapHUKH
3.3 [NokazarenbHas u Jorapudmudeckas pyHKIHN, HX CBOMCTBA U TpaQUKH
3.4 HUcnonp3oBanue rpagikoB QYHKIUIA JJIs1 pEICHNs ypaBHEHUH U JIMHEWHBIX CUCTEM
Ucnonp3oBanue rpadukoB (QYHKIUA JUIs MCCIEOBaHHS IPOLECCOB W 3aBUCHMOCTEH,
35 KOTOpbIe BO3HHMKAIOT NPH PEIICHWU 33/a4 U3 APYTHX yYeOHBIX NMPEIMETOB U pealbHOU
KU3HH
4 Hauana maremaTnyeckoro aHaimsa
41 Henpepeisable hynkunn. MeToa HHTEPBAJIOB AJIs pEeLIeHNs] HEPaBEHCTB




4.2

IIpouseoanas Gyukuuu. I'eomerpudeckuii u GU3MYECKUI CMBICIT TIPOU3BOTHOM

[IpousBogHbie neMeHTapHBIX (GyHKOUHA. DOPMYNbl HaXOXKICHHUS MPOU3BOAHON CYMMBL,

4.3 MPOU3BEICHHS U YaCTHOTO (BYHKITHI

44 [IpuMeHeHrEe TPOU3BOAHOMN K UCCICTOBAHUIO QYHKINH HAa MOHOTOHHOCTD M 9KCTPEMYMBI.
' HaxoxeHne HanOOJIBIIEr0 1 HAMMEHBIIIETO 3HAYCHHS (QYHKIIMU Ha OTPE3KE

45 [MpuMeHeHne TPOU3BOAHON IS HAXOXICHUS HAWIYYIIETO PEIICHUS B TMPHKIATHBIX
' 3aavax, sl OTMpeIesIeH s CKOPOCTH MpoIiecca, 33 aHHOT0 (GopMyIIoH min rpadhukom

4.6 ITeprooOpasnas. Tabnuia nepBooOpa3HBIX

47 WuTerpan, ero reoMeTpudeckuii M (uandeckuii CMbIcA. BbIUHCIeHHE HHTErpaga Imo

thopmyire Hetotona — JleitOnuta




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpebdoBaHMS

IIpoBepsieMble TpeOOBaHUS K NMPeIMETHBIM Pe3yJbTAaTaM 0CBOEHHUS
OCHOBHO# 00pa3oBaTebHOI MPOrpaMMbI CpeHero o01ero oopa3oBanus

Brnanenne meronamu JTOKa3aTeNbCTB, ATOPUTMAMHU PEUICHUS 3a]ad; YMEHUE
(hopMyHpOBaTh U OMEPUPOBATH TIOHATHAMU: ONpPENIEIICHIE, aKCHOMa, TEOpEeMa,
CIICICTBHE, CBOWCTBO, MpU3HAK, JI0Ka3aTeIbCTBO, PaBHOCHIIbHBIE
(bopMyIUPOBKH;, TPUMEHATh WX; YyMecHHE (OPMYyJIUpOBaThH OOpaTHOE W
MPOTHBOTMIONIOKHOE YTBEPXKICHHUE, MPHBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
HCTOJIb30BaTh METOJl MATEMATHUECKOW MHAYKIUH, TPOBOJUTH JOKa3aTelbHBIC
pacCcyXJCHUSI MPHU PENICHUH 3ajad, OICHUBATH JIOTUYECKYI0 MPaBUIBHOCTh
pacCyXICHUH; YMEHUE ONCPUPOBATh MOHATHSIMU: MHOXKECTBO, TTOJIMHOMXKECTBO,
omepalyM  HaJl  MHOXXECTBaMH;, yMEHHE  HCIOJb30BaTh  TEOPETHUKO-
MHOYECTBEHHBIN amnmapar Jis OMUCAHUS PeabHbIX MPOIECCOB U SBICHUN U TIPU
pellicHWH 3aJa4, B TOM YHCIE M3 JIPYTHX Yy4eOHBIX NPEJAMETOB; YMCHHE
ONEepUpPOBaTh MOHATHSIMH: Tpad), CBA3HBIA rpad, AepeBo, IMKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh W OMMCHIBATH rpadbl pasiIUYHBIMH CIIOCOOAMH;

HCTIONB30BaTh Ipadbl IPH PEIICHUH 3214

YMeHune onepupoBaTh MOHATHIMU: HATYypallbHOE YKCIIO, LIEJI0E YHCIIO, CTEeTIEHb C
LIeJIBIM TIOKa3aTesleM, KOPEHb HAaTypaJlbHOW CTENEHU, CTENEHb C pallMOHAJIbHBIM
MoKasaTesJeM, CTENEeHb C JeHCTBHTENBHBIM IIOKa3aTeJeM, Jorapum ducia,
CHHYC, KOCHMHYC W TAaHT€HC IPOU3BOJBHOIO YHCIIA, OCTATOK MO MOIYIIO,
palMOHATIbHOE 4YHCJIO, HMPpAIMOHAJIBHOE 4YHCIIO, MHOXECTBAa HATypalbHBIX,
OEJbIX, palruoOHaJIbHBIX, ,Z[eflCTBHTeJ'IbHBIX YUCCI; YMCHHE MCIIOJIb30BaTh
NPU3HAKK JISIMMOCTH, HAUMEHBIIMH OOLIMH JEeNUTeNlb U HauMEeHblIee olliee
KpaTHOe, anropuT™M EBKinzia npu pemeHny 3aad; 3HaKOMCTBO C Pa3IUYHBIMU
MO3UIIMOHHBIMH CHCTEMaMH CUHUCJICHUS; YMEHHE BBIIOJIHATE BBIYHCICHHE
3HAaYeHUI W TMpeoOpa3oBaHUsl BHIPAKEHUH CO CTENECHSAMHU U JiorapupMamy,
peoOpa3oBaHus IPOOHO-PALMOHATBHBIX BBIPAKEHUI; YMEHHE OIEpUPOBATh
MOHATHSIMU: MOCJIeI0BATEILHOCTD, apugmeTniecKas nporpeccus,
reoMeTpuyeckas Mporpeccusi, OECKOHeYHO YOBIBaIOIIAsi TIeOMEeTpUYecKast
Iporpeccusi; yMEeHHe 3a1aBaTh IIOCIE0BATEIbHOCTH, B TOM YHCIIE C HOMOIIBIO
PEKYPPEHTHBIX (GOPMYII; YMEHUE OTIEPUPOBATH MOHATHIMHU: KOMITIEKCHOE YUCIIO,
COHpS[)KéHHBIe KOMIUJICKCHBIC YKCJia, MOAYJIb U apr'yMCHT KOMIIJICKCHOI'O 4YH1CJia,
(dopma 3anmrcyu KOMIUIEKCHBIX 4YHCeN (TeoMeTpHUecKasi, TPUrOHOMETpUYECKas 1

anredpanveckasl); yMeTb NPOM3BOAWUTH apU(PMETHUECKHEe JEeHCTBUS C




KOMIIJICKCHBIMU YUCJIaMU; NIPUBOJAUTH NPUMEPLI UCITOJIB30BAHUA KOMITJICKCHBIX
YHUCCI; ONICPpHUPOBATH MMOHATUAMU: MAaTpULld 2X2u 3><3, OMpeACIUTCIIb MAaTPUIIBI,

TEOMETPHUYECKUI CMBICIT OTIPEIETHTENS

YMeHHe omnepupoBaTh TOHSATUSMHU:  pPallMOHAJbHBIC, HPPANUOHAILHBIC,
MOKa3aTeNbHbIe, CTENEeHHbIE, JIOTapu(QMHUUEcCKue, TPUTOHOMETPHUECKUE
YpaBHEHHS M HEPABEHCTBA, WX CHUCTEMBl; YMEHHE OINEPHUPOBATh MOHATHSIMU:
TOXXJECTBO, TOXKIECTBEHHOE TIpeoOpa3oBaHWe, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YPaBHCHHUI M HEPABEHCTB, PABHOCWJILHOCTh YPaBHCHUM, HEPABCHCTB H
CUCTEM; YMCHHE pelllaTh ypaBHCHUs, HCPABCHCTBA U CUCTEMBI C IOMOIIBIO
pa3TMYHBIX TPUEMOB; pEIIaTh YpaBHEHHWS, HEPAaBEHCTBA M CHCTEMBI C
rapaMeTpoM; MPUMEHATh ypaBHEHHs, HEPABEHCTBA, X CHCTEMBI JUIS PEIICHUS
MaTEeMaTHUYECKUX 3a/lad M 33Ja4 M3 Pa3IUYHBIX O0JIACTEH HAyKU W peanbHON

KHU3HU

YMeHue  omnepupoBaTh  MOHATHUAMHU:  (PYHKIMS, UYETHOCTh  (PYHKIIUH,
MEPUOANYHOCTh (PYHKIIUU, OTPAHUICHHOCTD ()YHKIIMHA, MOHOTOHHOCTH (DYHKIIHH,
3KCTpPEeMyM (YHKIMH, HauOOJblllee M HaWMCHbICE 3HAUYCHUS (QYHKIUU Ha
MPOMEKYTKE, HelTpepbIBHAs QYHKIIHS, aCHMITOTHI rpadrka GyHKIWH, TepBas U
BTOpas MPOW3BOMHAS (DYHKIMH, TEOMETPUYCCKUH H (DU3NYECKUH CMBICT
MPOU3BOIHOM, NEepBOOOpa3Hasi, ONPEIACIIEHHBIM HHTErpa, YMEHHE HaXOJUTh
acuMNTOThl Tpaduka (QYHKIUH; yYMEHHUE BBIUUCIATH IMPOU3BOIHBIE CYMMBI,
MPOU3BEICHUS, YAaCTHOTO M KOMIIO3UIMK (YHKIWH, HAXOIUTh YpaBHCHUE
KacaTenbHOH K Tpaduky (QYHKIMH; YMEHHE HAXOJHWTh MPOU3BOHBIC
JJIEMEHTAPHBIX  (QYHKIMH; yMEHHE UCMOJIb30BaTh  MPOU3BOJHYIO  JJIsS
uccnenoBanus (YHKIMH, HaXOAWUTh HAMOOJBIIME M HAUMEHBIIUE 3HAUCHUS
(GyHKUIWH; CTpOWTh TIpadMKd MHOTOWIEHOB C HCIOJIb30BAaHUEM armapaTa
MaTeMaTHYECKOTO AaHalIM3a; MPHUMEHITh TPOM3BOJAHYIO JUIS HAXOXKICHUS
HAUITYYIIEro PeIeHHs B MPUKJIAHBIX, B TOM YHCIIE COIMATbHO-9KOHOMHYESCKHX
U (QU3MYECKHUX 3ajayaX; HaXOIWUTh IUIOUIAAU U OOBEMBI (PUIYp C MOMOIIBIO
WHTETpajia; MPUBOJUTL MPUMEPhl MaTEMaTHYECKOTO MOJCIMPOBAHUS C

MOMOIIBIO TP EPEeHINATBHBIX YPaBHEHUH

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk (yHKOWH, oOpaTHas (QYHKIUS,
KoMno3uiwst  QyHKIMHA, JUHeWHas QYHKOWS, KBajpaTuyHas (yHKIuS,
paumoHaibHas QYyHKUUS, CTeNeHHas! GYHKLUS, TPUTOHOMETpUIecKue QyHKIIH,
oOpaTHbIe TPUTOHOMETpUYecKre (PyHKIHH, TOKa3aTeIbHas 1 JIorapupMUUecKast
(YHKIMY; yMEHHE CTPOWTh TpapUKH M3YYCHHBIX (QYHKIHA, BHITOIHATH
npeoOpa3oBanus rpadukoB (YHKIUH, HCMOIB30BATh TpauKH JUIS H3YydeHUs
MIPOLIECCOB U 3aBUCUMOCTEH, IIPH PELICHUH 3a]1a4 U3 JPYTHX y4eOHBIX IPEIMETOB
W 3a7ad U3 PEaTbHOM XU3HM; BBIpAXaTh (OPMYJIaMH 3aBHCUMOCTH MEXIY

BEJIMYMHAMH; HCIIOJb30BaTh CBOMCTBa M rpaduku (QYHKUUH Ui pELIeHus




ypaBHCHI/Iﬁ, HCPAaBCHCTB U 3aa4 C apaMCTpaMu; I/I306pa)KaTI> Ha KOOpZ{I/IHaTHOﬁ

IINIOCKOCTH MHOXXCCTBA peH_ICHI/If/’I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TeKCTOBBIC 3aJ[aui Pa3HbIX TUIOB (B TOM YHCJIC Ha MPOICHTEI,
JIOJTU ¥ YaCTH, Ha JBWKCHUE, padOTy, CTOMMOCTh TOBAapOB M YCIyT, HAJIOTH,
3amayn W3 O0OJacTH YINpaBIEeHWS JAYHBIMH W CeMEHHBIMU (UHAHCAMHN);
COCTaBIISITh BBHIPAXKCHUS, YPABHCHHS, HEPABCHCTBA M UX CHUCTEMBI 110 YCIIOBHIO
3a]au, WUCCIENIOBATh TONyYCHHOE PEIICHUE W OLICHWBATH MPaBIONOI00HOCTh
pe3yNIbTAaTOB, YMEHHE MOJCIUPOBATh pCANbHBIC CHTyallUd Ha  S3BIKE
MaTEMaTHKH, COCTABIIATh BBIPAKCHUS, YPABHCHUS, HCPABEHCTBA U UX CUCTEMBI
MO YCIIOBHIO 3aJlaud, MCCIIEN0BaTh MOCTPOSHHBIC MOJICIH C HWCIIOJIb30BAHUEM

ammaparta anreOpbl, HHTepIPETHPOBATh TOMYUCHHBIN pe3yabTaT

VYMeHHe omepupoBaTh MOHATHSAMHU: CpefHee apudMeTndeckoe, MeIaHaHa,
HauOoNbIIee W HAWMEHBINEE 3HAUYCHHUS, pa3Max, IUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOIO Halopa; YMEHHE U3BIIEKaTh, WHTEPIPETUPOBATDH
nHpOpPMALIMIO, MPEACTAaBICHHYI0 B TaONuIax, Ha Jauarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA peaIbHBIX MPOLECCOB W SBICHUN; NPEACTABIATH
nH(pOpPMALUIO ¢ TIOMOIIBIO TAaOIUI] U AUArpaMM; MCCIIEI0BATh CTATUCTUYECKHE
JIaHHBIE, B TOM YHCIIE ¢ TIPHMEHEHHEM TpaMuecKuX METOJOB M JIEKTPOHHBIX
CpencTB; Tpaduuecku HUCCIe0BaTh COBMECTHBIC HAOIIOACHUS C IOMOILBIO

JMarpaMM pacCEUBaHUs U JIMHEUHON perpeccuu

YMeHue ornepupoBaTh MOHATHSIMU: CIyYalHBIA ONBIT M CIydaliHOE COOBITHE,
BEPOATHOCTh CIy4alHOTO COOBITHS; yMEHHE BBIYHCIATH BEPOSTHOCTh C
HCHOJB30BaHUEM TIpaUUeCKUX METOJIOB; NPUMEHATh (HOPMYJBI CIOKEHUS U
YMHOKEHHS BEPOSITHOCTEH, (QOpMyNTy TIONHOW BEpPOSTHOCTH, (HOpMYyIy
bepuynim, xomOuHaTopHbBIe (akThl M (HOPMYJbI; OLCHUBATH BEPOSITHOCTH
peabHBIX COOBITHH; YMEHHE ONEpUPOBATh MOHATHSAMH: CIIydaiiHas BEIMYUHA,
pacrpenesieHue BEPOATHOCTEM, MAaTeMaTH4YECKOE OXHUAAHWE, IUCIEPCHS U
CTaHIAPTHOE OTKJIOHEHHE CIy4alHOW BEJIMYMHBI, (PYHKUUH paclpenesieHus U
IJIOTHOCTH PaBHOMEPHOT'O, MOKAa3aTENbHOTO M HOPMAIBHOTO PaCIpeeNeHull;
YMEHHUE MCIOJb30BATh CBOMCTBA H3YYEHHBIX PACIPEACIICHUNA [UIsl pELIeHUs
3aj]]a4; 3HAKOMCTBO C TIOHSTHSAMU: 3aKOH OOJBIINX YHCEI, METOJIbl BBIOOPOYHBIX
WCCIIe/IOBAaHNH; YMEHHE TPUBOJHWTH NMPUMEPHI MPOSIBICHHS 3aKOHa OONBIINX
Yyucel B TNPUPOJHBIX M OOIIECTBEHHBIX SBJICHHUSX; yMEHHE OIEPHpPOBATH
MOHATHAMU: COYETaHUE, IEPECTAHOBKA, YUCIIO COUETAHHIM, YNCIIO IEPECTAHOBOK;
ounom HproToHa; yMeHUe MPUMEHATh KOMOMHATOPHBIE (DaKThl M PACCYKICHUSI
JUTSL peIIeHus 33/1a4; OLIEHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI; COCTABISATh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPCTUPOBATH HOHy‘leHHBIfI pe3yabTaTt

YMmenune OIIE€pUpPOBaTh MOHATHUAMU: TOYKA, MpsAMas, IJIOCKOCTb, IIPOCTPaHCTBO,

OTpPE30K, Jy4, BEJIMYUHA YIJia, TNIOCKUN yrojl, ABYTPaHHBINA yroi, TPpEXTpaHHbIA




yTOJI, CKPEIIMBAIOLINECS NpPSIMBIE, MapajUIEIbHOCTh W MEPIEHIUKYIIPHOCTD
OpSIMBIX W IUIOCKOCTEH, Yroil MEXAy MNPsAMBIMH, Yrol MEXAy MNpsIMod u
IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU A0 IJIOCKOCTH,
paccTosiHUE MEXIy INPSAMBIMH, PAacCTOSIHHE MEXKIY IUIOCKOCTSIMH; YMEHHE
HCIOJb30BaTh IPH PELICHUH 33124 U3yUeHHbIE (DAaKThI U TEOPEMBI INITAHUMETPUHY;
yYMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpa; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C MOMOIIBI0 T€OMETPUYECKUX TOHATHI M BEIHYUH,

peaTh CBA3aHHBIC C HUMHU IIPAKTUYCCKUEC 3ada49n

10

YMeHue onepupoBaTh TOHATHAMH: IUIOMAAL (GUrypbl, 00BEM (UTYpH,
MHOTOTPAaHHUK, NPAaBWIBHBI MHOTOI'DAaHHUK, CEUYCHHE MHOTOTPAHHHKA, KYyO,
napajuleNienuIes;, Npu3Ma, NHpaMuaa, (Urypa W IIOBEPXHOCTH BpAIICHUS,
UWINHAP, KOHYC, map, cdepa, MIomanb chepbl, IUIOMAAb MOBEPXHOCTH
MUpaMHUIbl, TPU3MBL, KOHYyca, NHWIMHApPA, 0O0BEM Ky0a, NPSIMOYroIbHOTO
napaienenuiieaa, MIpaMuIbl, TPU3Mbl, HWIMHAPA, KOHYyca, mapa, pa3BépTKa
MOBEPXHOCTH, CEYCHHUS KOHYCA 1 IIMIMHAPA, TapauleIbHbIe OCH WIIH OCHOBAHUIO,
CEYCHHE MIapa, IUIOCKOCTb, Kacaromasics cgepbl, HWINHIpPA, KOHyca; YMEHHE
CTPOUTH CEUCHHE MHOTOTPaHHWKA, M300pakaTh MHOTOTPAHHHUKH, (QHUTYPHI H
MOBEPXHOCTH BpAIIEHUSI, UX CEUCHHS, B TOM YHUCIIE C MOMOIIBIO AJIEKTPOHHBIX
CPeICTB; yYMEHHE TIPHMEHATh  CBOMCTBAa  reoMeTpuyeckux  Quryp,
CaMOCTOSTENEHO (OPMYIIMPOBATH ONpPEICTICHUS U3y4aeMbIX (pUryp, BEIIBHTATh
THIIOTE3BI O CBOMCTBAX U MPH3HAKAX I€OMETPHUECKUX (HUTyp, 000CHOBBIBATH HIIN
OIpPOBEpraTh MX; yMEHHE MPOBOJHUTH KIACCUPHKALWIO (UTYp MO pa3IMYHBIM

IIprU3HaKaM, BBIIIOJIHATH HCO6XOI[I/IMBIG JONOJIHUTCIIbHBIC ITOCTPOCHUA

11

YMeHune onepupoBaTh MOHATUSAMU: JBIKEHHE B MPOCTPAHCTBE, MapasuIeIbHBII
[IEPEeHOC, CHUMMETpUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue M0A00Ns, OJ00HBIE GUTYPHL; YMEHHE PACIIO3HABATH PABHBIE U
noo0Hble (UIYpbl, B TOM 4YHCIE B NPHPOIE, HCKYCCTBE, apXUTEKTYpE;
WCIIOJIb30BaTh T'€OMETPUYECKHE OTHOIICHHUS TMPH pPEUIeHHH 3a/iad; HaXOIWUTh
reoMeTpUUYEeCKHe BEJTMYMHBI (JUIMHA, YTOJI, TUIOIA b, 00BEM) IPH PEILICHUH 3aa4
U3 JIpyTuX Y4eOHBIX MPEIMETOB U U3 PEajbHOM JKW3HU, YMEHHE BBIYHCIATH
reOMETPUYECKHE BEIWYMHBl (IJIMHA, Yroji, IUIOIAaab, OOBEM, IUIOLIA]b
MIOBEPXHOCTH), MCIOJb3Yys HM3y4YeHHBbIE (OPMYJIBI W METOHIBI, B TOM YHCIE:
TUIOMIA/Th TOBEPXHOCTH MTUPAMUJIBI, TPU3MBI, KOHYCA, IIMIIMHJIPA, TIOIAIb ChepHI;
00BEM Ky0a, IPSMOYTOIIFHOTO TIapalIesienre N1a, TAPaMUIbI, IIPH3MBL, IIMIHHIPA,

KOHYCa, 1l1apa; YMCHUC HAaXOANUTh OTHOLICHUC 00BEMOB HOI[O6HI>IX (bI/Ipr

12

VYMmenne OIIEpHUPOBATH IMOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOpANHAT, BEKTOP,
KOOpAWHATBI TOYKH, KOOpAWHATBHI BEKTOpA, CyMMa BCKTOPOB, NPOU3BCIACHUC
BCKTOpA HA YUCJIO, PA3JIOKCHUEC BEKTOpA I10 68.31/Icy, CKaJIIpHOC NPOMU3BCACHHC,

BCKTOPHOC IMPOU3BCACHUC, YI'OJl MCXKAY BCKTOpaMH; YMCHHUC HCIIOJIb30BATH




BCKTOpHBIfI n KOOp,Z[I/IHaTHBIfI MCTO IJid PCHICHUA TCOMCTPUUCCKHUX 3adad U

3aaa4 Apyrux y‘le6HBIX nmpeaMeTOB
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YMenue BI:I6I/IpaTI> HO,[[XOI[SIHII/Iﬁ MCTOJ JId PpCUHICHHA 3aaadyv; MNOHUMAHHC
S3HAYUMOCTU MAaTCMATHUKHU B U3YUCHUU MMPUPOJHBIX U O6H1€CTB€HHI:IX mpoucccon
n ﬂBHCHHﬁ; YMEHHUE pacrio3HaBaTb IIPOSABJICHHUEC 3aKOHOB MAaTEMAaTUKH B
HUCKYCCTBE€, YMCEHHUE IIpUBOAUTH MPUMEPBI MATEMATUYCCKUX OTKpBITI/Iﬁ

POCCHUICKOI 1 MUPOBOI MATEMATUYECKON HAYKU




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10

MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT CO/IePKAHMSA
1 Uwicna v BEIYHACICHUS

11 HartypanbHbie u nensie uncna. [IpusHaku AeIMMOCTH LEIBIX YHCEI

12 Panmonansaeie uncina. OOBIKHOBEHHBIE W NECATHYHBIC APOOH, MPOIICHTHI, OECKOHCYHBIC
' MIEPHOANYECKUE TPOOH

13 Apudmernyeckuii KOpeHb HATypalbHOW cTemeHu. [leiictBus ¢ apupMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOU CTETICHH

14 Crenenp ¢ nensiM mokaszateneMm. CTeleHb C palMOHANBHBIM TOKazaTenem. CBoiicTBa
' CTEIICHH

15 CuHyC, KOCHHYC U TaHI€HC YHCJIOBOI'O apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. [lecsTuuaple 1 HATypallbHBIE JOTapUGMBI

HeiicTBuTenbHbIe YHCTa. ApUPMETHUECKUE OMNepaluud C JACHCTBUTENBHBIMH YHCIIAMH.
1.7 [Tpubnm>kEéHHBIE BBIYMCICHHS, TpaBHIa OKPYIJICHUS, NMPUKUIKA W OLEHKAa pe3yibTara
BBIYMCIICHUN

1.8 [IpeobpazoBaHue BeIpaKeHUH

19 KommuiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 Llenbie n 1poOHO-paMOHAIbHBIE YPAaBHEHUS

2.2 WppatnmonansHple ypaBHEHUS

2.3 TpuroHomeTpuuecKie ypaBHEHUS

24 [NokazarenbHbie U JOrapupMUIecKrue YpaBHEHHS

2.5 Lenpie 1 mpoOHO-paIIMOHATBHBIE HEPABEHCTBA

2.6 HWppanuonanbHble HEpaBeHCTBA

2.7 IlokazarenbHele U JorapudpMuueckue HepaBeHCTBA

2.8 TpuroHomeTpuueckie HepaBeHCTBA

29 CucTtemMBbl U COBOKYITHOCTH yPaBHEHHUH 1 HEPABEHCTB

2.10 VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TIapaMeTpaMu

2.11 Matpuna cucTeMsl JMHEHHBIX YpaBHEHHH. OnpeaenuTens MaTpULbl
3 OyHKIMK U TpaduKu

31 Oynkuus, cnocoOsl 3aganus QyHkuuu. ['paduk Gpynkumun. Bzaumuao obpatHeie QyHKINU.

Yéruble u Heu€THBIe QyHKIUH. [lepuomueckre GyHKIUH




O6nacte ompeneneHusi 1 MHOXKeCTBO 3HaueHUH ¢pyHkumu. Hymu ¢ynxouun. [Ipomexxytku

3.2 3HaKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (pyHKIMH. MakcHMyMbl 1 MHUHHUMYMBI
¢ynkunu. Hanbomnbiiee 1 HanMeHbllee 3HaUeHUe (YHKIUU HA TIPOMEXKYTKE

33 CrenenHas QpyHKIHMSA C HAaTypadbHBIM M LEJNbIM TMoka3areneM. EE cBoiicTBa u rpaduk.
' CgoiicTBa 1 TpaduK KOpHS N-Oi CTEITeHN

3.4 Tpuronomerpuueckue GyHKINH, UX CBOUCTBA U TpadUKu

3.5 [ToxazarenpHas u nmorapudpmudeckast GyHKIHUN, HX CBOWCTBA U TpaduKu

36 Touku paspbiBa. AcuMnToThl rpadukoB GyHkuuid. CBoHcTBa QyHKIMIA, HEIPEPHIBHBIX HA
' OTpe3Ke

3.7 [ocnenoBaTensHOCTH, CIIOCOOBI 3aJaHHS TIOCIEA0BATEILHOCTEH

3.8 Apudmernyeckas u reomeTpuueckas nporpeccur. @opmysa CI0XKHBIX IPOLEHTOB
4 Hauana maremarndeckoro aHanusa

4.1 [IponsBognas pynkiuu. [Ipon3BogHbIe SNIEMEHTAPHBIX (QYHKITHI

4.2 [Ipumenenne npon3BOIHON K MCCIeJOBaHUIO (PYHKIMK HA MOHOTOHHOCTD U 9KCTPEMYMBI.
' Haxoxaenne HaubospIero 1 HaMMEHbIETO 3HAYCHUS (PYHKIMU Ha OTPE3Ke

4.3 [lepBoobpaznas. MaTerpan
5 MHoecTBa U JIOTHKa

5.1 MHoxecTBO, onepaly HaJ MHOKecTBaMHU. Jlnarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposTHOCTE U cTaTUCTHKA

6.1 OmnucarenbHast CTaTUCTHKA

6.2 BeposTHOCTD

6.3 KomoOuHaropuka
7 I'eomeTpus

7.1 @urypsl Ha IIOCKOCTH

7.2 [IpsiMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuK{

7.4 Tena v MOBEPXHOCTH BPAIICHUSI

7.5 Koopauuatel 1 BEKTOpHI




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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