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HOACHUTEJBHASA 3AIIMCKA

VYuebHblli Kypc «Anrebpa U Havajlla MaTEeMaTHYECKOTO aHaIu3a» SIBIIAETCS
OJIHUM U3 Haubojee 3HAYMMBIX B IporpamMMe CpeIHero oO0miero oOpa3oBaHus,
MIOCKOJIbKY, C OJAHOW CTOPOHBI, OH OOECIEeUYUBAET MHCTPYMEHTAIbHYIO 0a3zy i
M3Y4YEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, & C JIPYyroil CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIILIEHUE 00yJaroluuxcsi Ha YpOBHE, HEOOXOIMMOM
JUTsl OCBOEHUS MH(POpMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
IUCIMIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroluecs OBJIAaJeBaIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas (QOpMYyJIHpPYET CBOM
JOCTHKEHHS B MaTeMaTU4eckon hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MaTEeMAaTUYECKOrO aHallM3a 3aKja/bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJCHUS 3aKOHAMM (U3HMKH, XUMHH, OHOJIOTIHH,
MMOHUMAaHUSI OCHOBHBIX TEHACHIIMI Pa3BUTHS YKOHOMHUKU U OOLIECTBEHHOW >KU3HU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONb30BaTh UX IS JalbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM kn3HU. B TO ke BpeMsi oBiajgeHuEe aOCTPakTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKIUSIMHU aireOpbl M MaTeMaTHYEeCKOro aHajiu3a pa3BUBacT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb, JOKAa3bIBATh
YTBEPKICHHUS C IMOMOLIBIO UHAYKUMNA U PACCyXIaTh NEIYKTUBHO, UCIOJIb30BAThH
0000IIeHNEe W KOHKPETU3allMl0, abCcTparupoBaHME M aHANOrHio, (HopMupyer
KpEaTUBHOE U KPUTUYECKOE MBILICHHE.

B xone m3yueHusi yuyeOHOro kypca «AinredOpa ¥ Hayajla MaTeMaTH4YE€CKOro
aHaJIM3a» 00ydYarolMecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSATEJILHOTO NTOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH pEalbHbIX CHUTyaluH,
MHTEPOpPETAllMM  TOJIYYEHHBIX  pEUIeHUH, 3HAKOMATCA €  IpHUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE, HAYKE MW HMCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc o00danaeT 3HAYUTENIbHBIM BOCIUTATENIbHBIM MOTEHIHAJIOM,
KOTOPBIM peanu3yercd Kak dYepe3 Y4YeOHbId Marepuan, CIOoCOOCTBYIOLIUN
(OpMHPOBAaHHIO HAYYHOIO MHUPOBO33PEHMs, TaK M 4epe3 creuuduxky ydeOHOoM
NEeATEeIbHOCTH, TpeOyrolied MpOAOIKUTEbHOM  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIbBHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJIyYECHHBIN
pe3ynbTar.

B ocHoBe MmeTonuku oOydeHus aiaredpe M HayalaM MaTeMaTU4YeCKOro
aHaIN3a JeKUT JeATEeIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpyktype ydeOHOro kypca «Anrebpa M Hayajla MaTeMaTUYECKOTO
aHaJIM3a» BBIICIICHBI CIEAYIOIINE COAEPKATEIbHO-METOANYECKNE JIMHUU: «YHucia
Y BbIUKCIICHUSD», «DyHKINK U Tpaukmny», «YpaBHEHUS U HEpaBEeHCTBa», «Hauama
MaTeMaTUYecKoro aHamusa», «MHOoXecTBa M JIOTHMKa». Bce OCHOBHbIE



COJIEPKATEIbHO-METOUUECKHE JUHUM H3Y4YaroTCsl HAa MPOTSHKEHUH JBYX JET
oOydeHHsI Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHMs, €CTECTBEHHO MIOIOJIHSS
ApyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH M pa3zeiiaMu. J[aHHBIHI
yu4eOHBIH KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKuX Kak anreodpa,
TPUTOHOMETpPHSI, MaTEeMaTHUYECKUI aHajIn3, TEOPHs MHOXXECTB, MaTeMaTHYecKas
noruka u gapyrue. [lo mepe Toro kak oOydarommecs OBJIAIEBAIOT BCE Ooee
IMIMPOKUM MATEMaTHIECKUM aIllapaToM, Y HUX TOCJICI0BATEIbHO POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKyI0 MOJENb peaabHOU
CUTYalluH, MPUMEHSATh 3HAHUS, TIOJyYEHHbIC MIPU U3YyYECHUHN Y4eOHOTO Kypca, AJis
pEIICHUsI CaMOCTOSITENFHO CHOPMYITMPOBAHHONW MaTeMaTUYECKOM 3a/1aduu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Uuclia U BBIYUCICHUS» 3aBEpLIACT
(opMUpOBaHNE HABBIKOB UCIOJIb30BaHUS AEHCTBUTEIBHBIX YHCE, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 0o011ero oopazoanus. Ha ypoBHe cpeaHero o0iiero
oOpa3zoBaHusi oco0oe BHHMaHHe ynenserca  (OPMHPOBAHHUIO  HABBIKOB
palOHaIbHBIX BBIYMCICHUM, BKIIOYAIOMIMX B C€0sl MCIIOJIb30BAHUE PA3JIMYHBIX
GopM 3amucu 4yucia, YMEHUE JeNlaTh NPUKHUIKY, BBINOJIHATH NPUOIHKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh UYMCJIOBBIE BBIpaXKEHUS, pabOTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYyYaIOIIUMCS MHOXXECTBA HATYPaJIbHBIX, LEJbIX,
palioHaJIbHBIX W JEHCTBUTENBHBIX  YWCEN  JOMOJHSAIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4HcCell. B KakaoM M3 3TUX MHOXKECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My CcIeUM(PHUUECKHe 3aJayd U Olepaluu: JAeJIEHUEe Halelo,
OTIEpUPOBAHUE OCTAaTKaMHU HAa MHOXKECTBE IIeNIbIX YHCE, OCOOBbIe CBOWMCTBA
paIoHaIbHBIX M UPPAIMOHATBHBIX YHCET, apu(PMETUYECKUEe OTepaIuu, a TaKKe
W3BIICYCHUE KOPHS HATYpaJbHOM CTEMEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mocienoBaTebHOMY pACIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN H
3HaKOMCTBY C BO3MOKHOCTSIMM UX NPHUMEHEHHUsS JJIsl PEelICHUs Pa3InYHbIX 3aj]ad
dopMupyeTcsi mpeaCcTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAyKd U €€ poiiu B
MOCTPOCHUN MOJIETICH peanrbHOr0 MHUpa, HIMPOKO HCIOJIB3YIOTCS 0000IIeHuEe |
KOHKpPETH3aLusl.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» DPEATU3yeTCs Ha MPOTSHKECHUH BCETO
oOyueHusi Ha YPOBHE CpelHero oOIero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IIporpaMMbl MpeaycCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe OOy4arolUecs OBJIAJEBAIOT PAa3IMYHBIMH METOJAAMH  PELICHHS
paloHaJIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPU(PMHUUYECCKUX |
TPUTOHOMETPUYECKUX ypaBHEHWH, HEPABEHCTB M CHUCTEM, a TakKXke 3ajad,
cojepkauux mapameTpbl. llomyyeHHble yMEHHUS LIMPOKO HCIOJB3YIOTCS IpHU
UCCIIEOBaHUM (YHKIMI C MOMOLIBIO MPOU3BOIHOM, MPU PEIICHUN MPUKIATHBIX



3aJa4 U 3a]a4 Ha HaXOXKJEHUE HAUOOJBIINX U HAUMEHBIINX 3HAYEHUN (YHKIIHH.
JlaHHast comepkaTenbHas JIMHUS BKIIIOYAET B ce0sl Takke (OpMUPOBAHUE YMEHMM
BBIMOJIHATL  pacuéTel 1o  (opmynaMm, HpeoOpa3oBaHUs  PaLUOHAIBHBIX,
UPPALOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKECHHMM, a TaKKe BBIPAXKCHUH,
COJIepKallNX CTereHu u Jorapudmel. braromaps H3ydeHHIO anreOpanyecKoro
Marepuana IPOUCXOAMUT  JalbHEWIee  pPa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOrO MBILIUIEHHUS OOydarolmuxcs, (OPMUPYIOTCS HAaBBIKH J1€TyKTUBHBIX
paccyxaeHuid, pabOTl C  CHUMBOJBHBIMH  (opMamMu, MPEACTaBICHUSA
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AureOpa
npenigaraeT A(QQPEKTUBHbIE WHCTPYMEHTBHI Ui PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3BIKA HAYKU.

CopepxarenpHo-MeToIM4eckass JUHUA «DPYyHKIMM U TpaduKu» TECHO
HEepeIIeTaeTCsd ¢ APYTMMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JJa€T MOCJIEI0BATEIbHOCTh U3yUeHUsl MaTepuaina. M3yueHrue cTeneHHou,
MOKa3aTeIbHOM, JOTapU(PMUYECKON U TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOMCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKUMN JUIS pEelIeHUs 3a7ad U3 IpYrux y4eOHbIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEIICHUEM ypaBHEHUH M HepaBeHCTB. lIpu 3TOM OonblIoe BHUMAaHHE
yaensercss (OpMUPOBAHUIO YMEHHMS BbIpaXkaTb (POPMyJIaMH 3aBUCUMOCTH MEXKITY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYECHHbIE (YHKUUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUM HalleJIieH Ha Pa3BUTHE YMEHUN
U HABBIKOB, IIO3BOJSIOIIMX BBIPAXKAaTh 3aBUCHMOCTH MEXIYy BEJIMYMHAMH B
paznmuuHoi (opme: aHaTUTUYECKOM, rpaduyeckoid u cioBecHo. Ero msyuenwue
CIIOCOOCTBYET PAa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIIMH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopnepxarenpHass JmHuAA «Hadana mareMaTMdeckoro aHaiau3a» I03BOJISET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTEMaTUYECKUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYMHBIX OOYyYaIOIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpa@uky  CIOXHBIX (YHKLIMM, ONpeAeNniarTb MX HauOOJbIIME W HAaWMEHbINE
3HAYEHHUS, BBIYUCIATH IUIOMAAX (QUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
yCKOpeHHMsl TmpoueccoB. Jl[aHHas conaepKaTelbHas JUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIE peajJbHbIX CHUTYallHi,
MO3BOJISIET HAXOJWTh HAWIy4lllee pENIEHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a/1adyax. 3HAKOMCTBO C OCHOBAMHU MaT€MaTUY€CKOTO
aHajaM3a CIOCOOCTBYET pPAa3BUTHUIO AOCTPAKTHOrO, (HOPMaIbHO-IOTUYECKOTO H
KpEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS
3aKOHOB MaT€MAaTHKH B HayKe, TEXHHKE M UCKyccTBe. OOyuarouiyecs: y3HaKT O



BBIJIAIONIUXCS pe3yibTaTaX, IOJYYCHHBIX B XOJI€ DPA3BUTUS MATEMATUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKas TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ce0s DJIEMEHTHl TEOPUHM MHOKECTB W MATEMaTHYECKOW JIOTHKUA. TeopeTHuKo-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYpC MIKOJIBLHON MaTEMaTUKH
U TpeajiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIONINI BCE pa3Jieibl
MaTEeMaTUKU M €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEeMaTUYECKUE
TUCITUIUITMHBI W WX TPWIOKEHUS B efaumHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOydYaroIeMycsi IOHMMAaTh TEOPETHKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTEMaTUKH W MCMOJb30BATh €0 /I BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJeAyeT MpHU3HATh
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBAaHMI U CJIEIOBAHUE OMNPEICIEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMCHTAMH
MaTeMaTUYeCKOW JIOTUKH CIOCOOCTBYET PA3BUTHIO JIOTHYCCKOTO MBIIUICHUS
00y4Jaronuxcsi, 03BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI Ha OCHOBE JIOTUYECKHUX
npaBuil, GOpMUPYET HABBIKK KPUTHUUECKOTO MBIITUICHHUS.

B yuebHOM Kypce «Anrebpa W Havala MaTEMaTHYECKOTO aHahu3a»
MPUCYTCTBYIOT OCHOBHI MaTEMaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC IMPU3BAHBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIENeH peaTbHBIX
CUTyallMil, HCCINEAOBaHUS JTHX MOJeNIed C TOMOIIBI0 ammapara aiareopbsl u
MaTEMaTUYECKOr0 aHajiu3a, WHTEPIpPETAlMH TOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHAsI BIUICTCHBI B KAXKIBIHA U3 pa3IesIOB IPOTPAMMBI, TOCKOJIBKY BECh MaTEepHa
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCS IS pelieHUs] MPUKIaAHBIX 3amad. [lpu
pPEIICHUH  PEATbHBIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOATeNIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
WCTOJB30BaTh  AHAJIOTHI0, 00001aTh W KOHKPETU3UPOBATh  MPOOJIEMY.
HlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHS TPUKIAIHBIX 3a7ad
OpraHU3YETCs B MPOIIECCEe M3YUCHUSI BCEX TeM y4eOHOTo Kypca «Anredpa v Havana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «Anrebpa W Hayajga MaTeMaTUYECKOTO
aHanuzay oTBoauTcs 272 vaca: B 10 kiacce — 136 yacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Yucaa 1 BBIYUCTICHUSA

PannonansHbie yncna. OOBIKHOBEHHBIE M JIECSTHYHBIE APOOH, MPOLEHTHI,
OeckoHeuHble Tnepuoguueckue apobu. [lpumenenune npoOGeil W MPOLIEHTOB MJis
peLIeHUs NPUKIAJIHBIX 3a7a49 U3 Pa3JINYHbIX OTPACIIE 3HaHUN U PEAIbHON KU3HU.

JleiicTBUTENBHBIE 4YMCIA. PanuoOHAJIBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTrnueckue  omepanMd € JICUCTBUTENBHBIMU  4HclIaMd.  Moayib
JNEUCTBUTEIBLHOTO YHMCIIa U €ro cBoicTBa. [IpnOnmx€HHbIE BBIYMCIICHHS], TPAaBUIIA
OKPYIJICHHMS], MPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uensiM IokazatesneM. bunom Herotona. Hcrnonb3zoBaHue
HOIXOAIIEeH POPMBI 3alMCH IEUCTBUTEIBHBIX YUCEN AJIS PEIICHUS TPAKTUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HATYpaJIbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa sorapudma. [lecaTuyHbie M HaTypaibHbIC
JorapuQMBbl.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCJIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnectBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHHs M ypaBHEHUsA-CleACTBUs. HepaBeHCTBO,
pelIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHMS LIENIBIX U APOOHO-pAllMOHANIBHBIX YPABHEHUU U
HEpaBEHCTB. MHOroujieHbl OT OJHON MepeMeHHOH. JleleHne MHOrodjieHa Ha
MHOTOWIEH C ocrarkoM. Teopema be3y. MHorowiensl ¢  UEJIBIMU
kod(ppunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUI, COAEPKAIIMX CTENEHU U KOPHH.

WppauroHanbHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
MPPALMOHAJIBHBIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHHUHU.
ITpeoOpa3oBaHne BeIpaXXeHUM, COAEPKAILUX JIOTrApUPMBI.
Jlorapugmuueckue YpaBHEHUS. OcHOBHBIE METOJIbI peLIeHus

Jorapu(pMUUECKUX YpaBHEHUH.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHHM. PellleHne TpUroHOMEeTpUIECKUX YPAaBHEHHM.



Pemenne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenenuTens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICI H
CBOICTBA, BBIUHCIICHHE €0 3HAYEHUS, IPUMEHEHUE ONPEICTUTENS ISl PEUICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUU. PelleHue MNpUKIANHBIX 3aJa4 C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne DOCTPOCHHOW MOJEIU C
MTOMOILBIO MATPHIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAbHOM CHUTYyallMd C IMOMOIIBIO
YPaBHEHUN M HEPABEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/lad M3 Pa3IUYHBIX 00JacTel HAyKu M peallbHOM
KU3HH.

DOyHKIUM U rPpapuKu

OyHkIus, crnocodbl 3agaHus (QyHKuu. B3anMHO o00paTHbIE (QYHKIUU.
Komnosumms ¢yskuuid. 'paduk  QyHKIuu. OnemMeHTapHble MOpeoOpa3zoBaHUs
rpa@uKoB (QyHKIHA.

OO6unacTb ompenenieHUus: 1 MHOXKECTBO 3HaueHud ¢yHkumu. Hymu yskiuu.
[TpoMexyTku 3HaKOMOCTOSIHCTBA. YETHBIE M Heu€THbIe (QyHKIMU. [lepuoanueckue
¢yakuuu. IIpoMexyTku MOHOTOHHOCTM (PYHKIMH. MaKCUMyMbl MU MHUHHUMYMBI
dbynkiuu. Hanbosnblee 1 HauMeHbllee 3HaueHUs! QyHKIIMU HAa TPOMEXKYTKE.

JluneiiHas, KBajJpaTHYHas W APOOHO-IMHEHHas (YHKIUH. DJIEeMEHTapHOe
UCCIIEJOBaHUE U TIOCTPOEHUE UX I'paUKOB.

CreneHHas (GpyHKIMS ¢ HATypajdbHBIM U IIEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa M rpaduK KOpHS N-OM CTENEHH Kak (YHKUUH OOpaTHOM
CTENIEHU C HATYpaJbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u norapudmuueckas (GyHKIIMHU, UX CBONCTBA U TpaduUKH.
Hcnonp3oBanue rpadukoB PyHKIUHN AJIs1 pelIeHUsT ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIIPENEIIEHUE TPUTOHOMETPUYECKUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMpolleccax W SBICHUSX.
['paduyiky peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHajiu3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHUs ITOCJIeAOBaTEIbHOCTEH. MeTon
MaTEeMaTUYECKON UHIYKIUU. MOHOTOHHBIE u OTrpaHUYEHHbIE
nocljieoBaTeNbHOCTU. VICTOpHsS BO3HMKHOBEHUSI MAaTEMAaTHYECKOTO aHaliM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprueckas nporpeccuu. beckoneuHo yObIBatromias
reoMmeTrpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH reoMeTpHYeCcKOn
IIPOTrpeCCUH. JIMHENHBIN U DKCIIOHEHIMAIBHBIN pocT. Hucio e. Dopmyiia CIOKHBIX
npoueHToB. Mcnonb3oBaHWe TMPOTPEecCHMU JUIsl  PEIIeHUsS pealibHbIX — 3ajad
MIPUKJIAAHOTO XapakTepa.



HemnpepeiBHble (GyHKIIMM W WX CBOMCTBA. TOYKH pa3pbhiBa. ACHMMITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (GYHKUMHA HENPEephIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUIsl PELICHHUS HEpaBEHCTB. [IprMeHEHHWE CBOWCTB HENMPEPBIBHBIX
GbyHKUMN U1 peleHus 3a1ay.

[lepBas u BTOpas npousBojiHbie GyHKIUU. OnpeneneHue, FTeOMETpUIECKUi U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoaHbIE  3MEMEHTAPHBIX  (YHKIIHIA. [IpousBogHass  CymMBbl,
POU3BEACHUS, YACTHOTO U KOMITO3UIIMU (DYHKITUH.

MHoskecTBa U JIOTHKA

MHOX€eCTBO, OIlepallid HaJ MHOXECTBAMU U HX CBOWCTBa. [[narpammebl
Oiinepa—Benna. IIpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO — armapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPH PELICHWH 3a4a4 W3 JPYTHUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CIIEIACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHHUS.

11 KJIACC

Yuciia 1 BIYUCICHUS

HatypaneHble u uensie yucna. [I[puMeHeHrne MpU3HAKOB JEIMMOCTH LIEIbIX
yucen, HauOoybiui obmui nenutens (ganee — HOJ]) m Hammenswiee oOriee
kpatHoe (nanee — HOK), octatkoB o Moayito, anroputMa EBkina st peneHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmmnekcuble uuncna. AnreOpamdeckas W TpUTOHOMETpUueckas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(MeTHYecKHe Olepalud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHMe KOMIUIEKCHBIX YHCEl Ha KOOPJAWHATHON IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHH W3 KOMILUIEKCHOTO 4ucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PeIIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucremMa W COBOKYITHOCTh YPAaBHEHUMM W HEPABEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot6op  KOpHEl  TPUTOHOMETPUYECKHX  ypaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE ~METO/Bl PEIICHUS TMOKAa3aTelIbHBIX U  JOorapupMuuecKux
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELIECHUS CHCTEM M COBOKYIHOCTEH palUOHAJIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JTOrapU(PMUUYECKUX YPABHEHU.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMH.



[IpumeneHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/lad M3 pa3IMyHbIX 00JIacTel HayKu M peasibHON
KWU3HU, UHTEPIPETALUS ITOJTyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPAPUKHU

I'paduk kommozunuu GyHKIUHA. ['eoMeTpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometrpudeckue QyHKIIMH, X CBOMCTBA U IPpadUKH.

['padrueckne meTonbl pelieHusl ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HMKAIOT IMPHU PEUICHUU 3aJad U3 JAPYTUX YYEOHBIX
IIPEAMETOB U PEaIbHOM KU3HHU.

Havaysa MaTeMaTH4eCKOIro aHAJIN3a

[IpumeHeHnue mpou3BOAHON K MCCIENOBAHUIO (DYHKIHMI HA MOHOTOHHOCTH H
sKCcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0o M HAaUMEHbBIIErOo  3HAYCHUM
HEIpEePBHIBHON (DYHKLIMH HA OTPE3KE.

[IpumMeHeHnEe TPOU3BOAHOM I HAXOXKACHUS HAWJIY4dIlEero pELICHUS B
MPUKIAIHBIX 3aJa4ax, [JIs ONpPENEIEHUS CKOPOCTH M YCKOPEHHWs Mpolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. I[lepBooOpasHbie
arieMeHTapHbIX QpyHKuui. [IpaBuiia HaxoX1eHUs IEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII MHTErpaa. Brruncnenne
onpenenéHHoro uaTerpana no popmyne Hetorona-Jleitbuuiia.

[TpumeHeHne HMHTErpaja s HAXOXKICHUS IUIOIAAECH IUIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKUX TEJL.

[Tpumepst pemenuit auddepeHnmaibHbIX ypaBHEHUN. MaremaTtnyeckoe
MOJICJIMPOBAaHUE peaJbHBIX MPOIECCOB C MOMOILIBI U depeHInanbHbIX
YPAaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBI YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCcKOro BOCIIHTAHNS

c(OPMUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHIICKOrO  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoLeayp TIpaxJAaHCKoro oOmiecTBa (BbIOOpBI, ONPOCH U APYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAIbHBIMH HWHCTUTYTAMHM B COOTBETCTBUU C HX
(GYHKIIMSMU 1 Ha3HAYCHUEM;

2) MATPHOTHYECKOTO BOCITUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaXKIAHCKOMW MACHTUYHOCTH, YBOKCHUS K
OPOLUIOMY M HAaCTOALIEMY POCCHUHCKOW MAaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTHKEHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHICKOM MaTeMaTUYECKON IIKOJIBI,
HCIIOJIb30BAaHUE ATUX JIOCTHXKEHUM B JAPYIMX HayKax, TEXHOJOTrHUsX, cdepax
SKOHOMHKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoaa, ChOPMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOTO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMIKEHUN HAyKM M JEATEIbHOCTBIO YUYEHOTO, OCO3HAHHE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOUYAs ACTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEUICHUH, pacCykACHUI, BOCOPUUMUYHUBOCTh
K MaTeMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nYecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHATh MAaTeMaTHYEeCKHME 3HAHUS B
MHTEpecax 370pOBOro u 6e3omacHoro odpasa *KU3HU, OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 37I0POBBIO (30pOBOE THTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryisipHasl (pu3nyeckas aKkTUBHOCTH), (PU3UUECKOE COBEPIIEHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03/J0POBUTEIBHOM IEATENbHOCTBIO;

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpEC K
pa3nuuHbiM  chepam  MpPoQEecCHOHANBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccuu U peaau30BbIBATH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMY  OOpa30BaHUIO U
caM0oOOpa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEILICHUU MPAKTUYECKUX 3aJ1ay MaTeMaTHYEeCKON HapaBlIEHHOCTH;

7) 3KOJIOrHY€CKOT0 BOCIIUTAHMSI:

cOPMHUPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COIMAIbHO-PKOHOMHYECKUX TPOLIECCOB Ha COCTOSIHHE MPHUPOIHOW M COIUATbHOU
Cpelbl, 0OCO3HAHUE TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpUEHTAITHS
Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUW JUIs pEIICHUS 3ajJad B 00JIaCTH
OKpYXalolllel Cpefbl, MUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEJICTBUM JUIsI OKPY>KaroIeH Cpeibl;

8) HeHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEMaTUYECKOM HayKh Kak cdepbl 4YeTOBEYECKOM JesSTEIbHOCTU, STaloB €&
pa3BUTHS M 3HAYMMOCTH JUIsI Pa3BUTUS LIUBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IMO3HAHMS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIUBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS

ba3oBble 1ornueckue AefcTBu:

BBISBJISITh M XapaKTEpU30BATh CYIIECTBEHHbIE NMPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUH MEXKIYy MOHATUSAMH, (POpMYIUPOBATH
OTIpe/ICJICHUS] TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMS JJIs1 0000IICHHS 1 CPABHEHHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh HM  TPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPJUTENbHbIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIC,

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTENW Y NPOTUBOPEY U,

JieJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JEAYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUMN
(TIpsiMbI€ U OT IPOTUBHOTO), BBICTPAUBATh APTyYMEHTALIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOCOO permieHus y4eOHOW 3afaun  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUM C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciegoBare/bCKkie JeHCTBUS:

UCITOJI30BaTh BOIPOCHl KaK HCCJEN0BATEIbCKUI WHCTPYMEHT NO3HAHUA,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpolieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH
CBOIO MO3ULIUI0, MHCHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHHE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO O0BEKTA, SIBICHMS, ITpoLiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SBIICHUSIMU, TPOLIECCAMU;

CaMOCTOATENLHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaMm
NPOBEIEHHOTO  HAOJIOJIEHUs, UCCIEIOBAaHUS, OIIEHUBaTh  JOCTOBEPHOCTh
MOJTy4YEHHBIX PE3YyJIbTaTOB, BEIBOJIOB  0000IIECHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE MPOLECCa, a TAaKXE BBbIIBUIATh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c undgopmanueii:

BBIABJIATH AeUIMTH MHPOpPMAIIMKU, NaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMpATh UH(POPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh W HMHTEPHPETUPOBATH MHGOPMAIMIO PaA3JIUYHBIX BHUIOB U
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B Pa3IMUHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATH HaAEKHOCTD uH(popmanuu () CaMOCTOSATENIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHMBEPCAJbHbIE YUeOHbIEe JelicTBHS

Oo01enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMHA OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pCHHS B
YCTHBIX U MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAY PEIICHHUS 3a/1ayH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3ybTarT;

B X0JI€ OOCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaeMON TEMBHI,
npoOJieMbl, peIlIaeMoil 3ajadyu, BBICKA3bIBaTh UJCH, HAIEJICHHbIE Ha TOUCK
pELIEHHUs], COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nauanora, oOHapy>KUBaTh Pa3jIMdMe M CXOJCTBO TMO3HUIIMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Yy4ETOM 3ajad
MPE3EHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryisiTuBHbIC YHUBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUSA



Camoopranmusanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO PEIIeHUS C
Y4IETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHbBIN HHTEJLUIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIBLHON  pedeKkcun KaKk  OCO3HAHUS
COBEPIIIACMBIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB, BIIAJIECTh
criocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJSI Tpollecca W pe3ybTaTa pPEIIeHUs
MaTeMaTHYECKOH 3a/1a4u;

IPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NPU PEIICHUU 33J[a4H,
BHOCHTHh KOPPEKTUBBI B JICATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TaHHBIX,
HalICHHBIX OIMINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa IEIN M YCIOBUSAM, OOBSICHITH IPHYUHBI
JOCTIDKCHUS WUTH HEIOCTHIKCHHS PE3YNIBTATOB JIEATCILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:

MOHMUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIAWBUIYATbHON
paboThl TpHU pEmIeHWH YYeOHBIX 3a7a4, MPUHUMATh IIedh COBMECTHOU
NEATEIBPHOCTH, TIJIAHUPOBATh OPTAHMU3AIIMI0 COBMECTHOW PabOThI, pacrpeneiisTh
BUJBI paboOT, JIOrOBApUBATHCS, OOCYXJAaTh IMPOIECC U Ppe3yiabTaT paloTHl,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» ¥ HWHBIE), BBITIOJHATH CBOK YacTh pPabOTBI U
KOOPAWHHUPOBATh CBOM JCHCTBHSI C JPYTMMH WICHAMH KOMAHIIbI, OICHUBATH
KauyeCcTBO CBOET0 BKJaJa B OOIMIMN MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUS.

HHPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenmss B 10 kJacce oOydJaroumuiicsi IOJYYHUT CISTYIOITHC
IpeAMETHBIE PE3yIbTaThl MO OTJACIBbHBIM TeMaM pabouel MporpamMMmbl y4eOHOTO
Kypca «Anrebpa u Hayalla MaTeMaTUYeCKOT0 aHaATTN3ay:

Yucjia ¥ BIYMCICHUSA:

CBOOOJIHO OINEpPUPOBATh MOHATHUAMH: palMOHAJIBLHOE YHCIO0, OCCKOHEUYHas
nepuoAudeckas JApoOb, TPOICHTHI, HPpaAllMOHAIBLHOS YHCI0, MHOXKECTBA
paLMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA,;

MPUMEHSTh JPOOM W TPOLEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATbHOU )KU3HHU,

MIPUMEHSITh MPUOJMKEHHBIEC BEIYUCIICHUS, IPABUIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHUN;



CcBOOOZIHO OMNEpUPOBATHh TOHATHUEM: CTEMEHb C IIeJIbIM IOKa3aTeleM,
UCIIOJIB30BaTh MOAXOAANIYI0 (hOpPMY 3alUCU NEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS
NPAKTUYECKUX 33/1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJITHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOM
CTEIEHU;

CBOOOJHO OIEPUPOBATH IMOHATUEM: CTENEHb C PAlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJTHO ONEPHUPOBATh TOHATHAMU: Jorapudm dYuciIa, ACCATUYHBIC W
HaTypajbHbIC JOrapu(Mbl;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: CHUHYC, KOCMHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, apKKOCHHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

MPUMEHSTh pa3JIMUHbIE METOJbl PEIICHUS palUOHAIBHBIX U JIpOOHO-
pallMOHAJIBHBIX YpPaBHCHUM, MPUMEHSATh METOJ HHTEPBAJIOB Jid pPEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH IMOHATUSAMH: MHOTOWIEH OT OJHOW IEepEMEHHOM,
MHOTOWIEH ¢ TelbIMU KOd(DPUIIMEHTaMU, KOPHH MHOTOWICHA, MPUMEHSThH
JIEJICHME MHOTOYJICHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl PELLICHUS 3a/1a4;

CBOOOJIHO ONEPUPOBATh TMOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHECHUM,
MaTpula, OMNPEACNIUTENIb MATpUllbl 2 X 2 W €ro TIeOMETPUYECKHI CMBICII,
UCIIOJIb30BaTh CBOMCTBA OINPENENUTENs 2 X 2 i BBIUHUCICHHS €ro 3HA4YeHUs,
MPUMEHSATh ONPEACIUTENIM JJI PEIICHUs] CUCTEMbl JIMHEWHBIX YpaBHEHU,
MO/JICJIMPOBATh PEAIbHBIE CUTYAllUH C TTOMOIIBK) CUCTEMbI JJUHEUHBIX YPABHECHUM,
MCCIIEI0BATh IOCTPOEHHBIE MOJENM C TMOMOIIBID MAaTpULl U ONPEAECIUTENEH,
UHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA JIEUCTBHM C KOPHSIMH [UJIsi MpeoOpa3oBaHUs
BBIPAKECHHUI;

BBITIOJTHSATH MPEOOPa30BAHMS YUCIOBBIX BRIPAKEHHH, COIEPIKAIUX CTEIICHHU C
palMOHANIbHBIM [10KAa3aTeleM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKCHH;

CBOOOJIHO OMEPHUPOBATH MOHATUSMU: HUppaAllMOHAJIbHBIC, MOKa3aTebHbIE U
JorapupMUUECKUe YpaBHEHUSI, HAXOAUTh UX PEIICHUS C MIOMOIIBI0 PABHOCHUIIBLHBIX
MIEPEX0I0B WIIH OCYILECTBIISAS TPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HeoOXoaumble (GOpPMyINbl  JUIsl  PEIICHHsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUI];

MOJICJIMPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE aJireOpbl, COCTaBIAThH
BBIPQXCHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJa4yM, MCCIEIOBAThH
MTOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa ajreopsl.

DYyHKUMM U TPAPUKH:

CBOOO/IHO ONEpPUPOBATh MOHIATUAMM: (PYHKIIMS, CIIOCOOBI 3aaHUs (PYHKIHH,
B3aUMHO OOpaTHbIe (YHKIMU, KOMMO3UIUS (QyHKUMH, Trpadux GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE Mpeo0pa3oBaHus rpa)uKoB PYHKIUH;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HAYCHUN (PYHKIMH, HYIU QYHKUIHUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOIHO ONEpUPOBaTh MNOHATUSAMH: UETHbIE M HEUETHBbIE (DyHKLUH,
nepuoanyeckrie (QyHKIUU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIHH, MAaKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJbllee M HauMEHblIee 3HaueHWe (QYHKIMH Ha
MIPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUAMMU: CTENEHHAs (QYHKIUS C HATypaJbHBIM U
LEJBIM TOKa3aTeneM, rpapuK CTENEeHHOW (PYHKIMHM C HATypaJbHBIM M LEJbIM
nokasaresnemM, rpauk KOpHS N-oil CTENEeHW KakK (PYHKIIMUM OOpaTHOM CTENEHU C
HaTypaJibHbIM MOKa3aTeNeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEWHAas, KBaJgpaTH4Has U ApOOHO-TMHEHHas
(YHKIIMH, BBIIOJHATH 3JIEMEHTApPHOE UCCIIEI0BAHUE U TIOCTPOCHHUE UX TPaPHUKOB;

cBOOOIHO OMNEpUpOBaTh MOHATHAMM: IOKa3aTeabHas M Jorapudmuyeckas
(yHKUMU, WX CBOMCTBA U rpauKH, HCIOJIB30BATh MX TpapUKH AJs PEIICHHS
YPaBHEHU;

CBOOO/IHO ONEpUPOBATh TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
ofpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONIB30BaTh rpaduku (yHKUMH JUid  HCCIEAOBAaHHSA MPOLECCOB U
3aBHUCHUMOCTEH MpH pEelICHUH 3aJa4 U3 JIpYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTU MEXKIy BEJIMYNHAMU;

Havana maTeMaTn4yecKkoro anajimusa:

cBOOOJIHO ONEpUPOBATh MOHATUAMM: apuUPMETHUECKas U TeOMETpHUecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reoMeTpruiecKkas mporpeccusi, TMHEHHBIN U
AKCIIOHEHIUATBHBIN pOCT, (hOopMysia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHUE
0 KOHCTAHTE;

UCIIOJI30BaTh MPOTPECCUM ISl PEIIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOTHO OTIEPUPOBATH MOHATUSMU: MTOCIEAOBATEILHOCTh, CITIOCOOBI 33 JaHuUs
NOCJIEN0BATEIBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEI0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXKJICHHS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPhIBHbIE (YHKIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHU, aCUMOTOTHI rpaduka (yHKITUH;

CBOOOJHO OIEPUPOBATHh TMOHATHEM: (YHKIIWS, HEMPEPhIBHAs Ha OTPE3Ke,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CBOOOJIHO OIEpUPOBATH MOHATUSMH: TIepBasi M BTOpasi MPOU3BOIHbBIC
byHKIMH, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHHS], YACTHOIO U KOMIIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIC 2JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh TEOMETPUUECKUNA U (DUBUYECKUM CMBICI TPOU3BOJIHON IS
pelieHus 3aad.

MHo:xecTBa M JIOTMKA:

CBOOOJIHO  ONEpUPOBATH  MOHATUSIMU:  MHOXXECTBO, OINEpalud  Haj
MHOECTBaAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl OMUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB;

CBOOOJIHO OIEpUPOBATh MOHITHUSIMU: ONPENCICHUE, TEOpEeMa, YpaBHEHUE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOr0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIC
YpaBHEHHS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuics TMOJYYHUT CIEAYIONINE
IpPEeIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMAaTUYECKOI0 aHaAIIN3a:

Yucaa v BIYMCJICHUS:

CBOOOJTHO OMEPUPOBATH TMOHATUSIMHU: HATypaJlbHOE H 1IE€J0€ YHCIIO,
MHOXECTBa HAaTypPaJbHBIX M LEJbIX YHUCEJ, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasibHBIX uncen IS pelieHus 3a1a4, IPUMEHSATh
anroput™ EBkinna;

CBOOOJIHO OMNEpPUPOBATh TMOHSITHUEM OCTaTKa MO MOJYJII0, 3aluChIBaTh
HaTypaJIbHBIC YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,;

CBOOOJTHO OTEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMILJIEKCHBIX YHCEJI, MPEJCTaBISATh KOMIUIEKCHBIE YHCIa B anreOpandeckor u
TPUTOHOMETPUUYECKON (pOpMe, BBHIMOTHATH apu(PMEeTHUECKUE ONepari ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOM TMJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOOJIHO OMNEPUPOBATH MOHATUSMU: HppAIMOHATbHBIE, MOKAa3aTelIbHbIE U
norapuMUUECKre HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C MOMOUIBIO
PAaBHOCHJIBHBIX TIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOIO
YpaBHEHUS;

CBOOOJHO ONEpUPOBATh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh HeoOXoaumble  (OPMyNbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOAUThH PEIICHHUS
CHUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
orapu(pMUYECKNX YpaBHEHUI 1 HEPABEHCTB;

pemarb palroHaIbHbIE, VMPPALMOHAJIBHEIE, ITOKA3aTENbHBIE,
gorapuMHUUecKue UM  TPUTOHOMETPUYECKHE ypaBHEHUS UM  HEPaBEHCTBA,
CoZIeprKalllie MOIYJIM U IIapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMHy;

MOJIEJIMPOBaTh pEallbHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATH
BBIDAKCHHUSI, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJEINM C MCIOJIb30BAaHUEM ammapaTta ajreopsl,
HMHTEPIPETUPOBATH IMOJTYYECHHBIN PE3yJIbTAT.

DyHKIUM U rpaduKu:

CTPOUTh TpadUKU KOMIO3ZULIMUA (PYHKIUI C MOMOILIBIO 3JIEMEHTAPHOrO
MCCJICIOBAHUS U CBOWCTB KOMIO3UIIUU JABYX (DYHKIIHIA;

CTpOUTh TreoMeTpuyeckue oOpa3bl ypaBHEHUH W  HEPaBEHCTB  Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJHO  OMNEpPUPOBATH MOHATHAMH: TpadUKd  TPUTOHOMETPUUECKUX
INZEINIVIH

OpUMEHATh (QYHKIMUA JJI8 MOJEIMPOBAaHUS M HCCIIEAOBAaHUS PEaTbHBIX
IIPOLIECCOB.

Hauyaja maTeMaTH4eCKOro aHajmM3a:

MCIT0JIb30BaTh MPOU3BOJHYIO JIJISl HCClIeOBaHUs (YHKIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAWTh HauOOJbIIee U HAaMEHbIIee 3HaUeHUsI QYHKIIMH HENPEPhIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOJHYIO ISl HAXOXICHUS HAWIYYIIETO PELUICHUS B
NPUKIAAHBIX, B TOM 4YHUCJIE COLMAIBHO-)KOHOMHYECKUX, 3ajJadax, Ui
OTlpe/ieNieHus] CKOPOCTH M YCKOPEHHUs IIpolecca, 3aJaHHOro (opMmysnod win
rpadukom;



cBOOOJIHO OMEpUPOBATh TMOHATUSAMHU: TMepBOOOpa3Hasi, OMPEIACIEHHBIH
UHTErpajl, HAXOAWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (PYHKIUNA U BBIYHUCIATH
uHTerpan o popmyne Herotona-JIeionuna;

HAXOJIUTh TJIOMIAIU TUIOCKUX QUTYp U OOBEMBI TENl ¢ MOMOIIIbIO UHTErpana;

UMETh MPEJICTABICHUE O MATEMATUYECKOM MOJICIMPOBAHUHM Ha MPUMEPE
coctapiieHUs ¢ GepeHIIaTbHBIX YpaBHEHU;

pemaTh NPUKIAIHBIE 3a4a4d, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKOTO H
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Komrporbubie | Hpaxtiieckue o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypesI
MHOX€ECTBO JE€HCTBUTEIbHBIX YUCEIL.
1 MHorounensl. PaiinoHabHbIE ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpaduxu. CreneHHast QyHKIUSA C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuii KOpeHb N-0i CTEIICHHU. 15 1
HppanmoHnanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 TpuroHnomeTpuyeckue BbIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U MPOTPECCUN 10
HenpepeBabie Gyakimm. [IponsBomHast 20
9 [ToBTOpeHME, 0000MIEHNE, CUCTEMATH3AITUS 5 9
3HaHUN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbIl Bcero Kourpoabubie | Tpaxtueckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypest
1 HccnenoBanue GpyHKIUH ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHasi U MHTETpaT 12 1
3 I'paduku TpUroHOMETpUIECKUX (QYHKINH. 14 1
TpuronomeTpuueckre HEpaBeHCTBA
4 UppanmonanbHblie, MOKa3aTeIbHbIC U 24 1
norapuMUUecKre HePaBeHCTBA
KomruiekcHbie uncna 10
HarypanbHble u 1ienbie uncna 10
CHcTeMBbI paliOHATTLHBIX, UPPAITUIOHATHBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YPaBHEHUU
8 3ama4yn ¢ mapameTpamMu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CUCTeMaTH3aIUs 16 )
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaubie | - Ipaxrireckue §3y‘leHHﬂ 26;)1:;0B3Te.]1bl{ble
padoTsbI padoThI pecypesI
1 MHo03k€ecTBO, Ollepaly HaJl MHO>KECTBaMU 1
Y UX CBOWCTBA
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaad
Panmonaneueie yncina. OObIKHOBEHHBIE U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEUYHbIE EPUOINYECKUE TpodU
Panmonaneueie yncina. OOBIKHOBEHHBIE U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOINYECKUE IPOOH
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB [ 1
pelIeHns MPUKIaJHbIX 3a1a4
7 [Tpumenenue 1pobeit ¥ MPOLEHTOB JUIS 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JelictBuTenbHbIe uncia. PaiimonanbsHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepamuu ¢ 1
JEMCTBUTENIbHBIMU YU CIIAMU
10 Monyinb 1eHCTBUTEIBHOTO YHCIA U €70 1
CBOICTBA




11

[TpuOnkEHHbBIE BEIYMCIICHUS, IPaBUIa
OKpYTJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCICHUI

12

OCHOBHBIE METO/IbI PELICHHS LIEJIBIX H
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEeHCTB

13

OcCHOBHBIE METO/IbI PELICHHUSI LIETIBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHHH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4JIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHorousneHs! ¢ HeTbIMUA KO3PPUITHEHTaMU.
Teopema Buera

17

Pemenue cucrem TMHENHBIX YpaBHEHUN

18

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpuiia CUCTEMBI TUHENHBIX YPaBHEHUN.
Onpenenurens MaTpuLpl 2X2, €ro
TEOMETPUUYECKHUN CMBICII U CBOWCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Ornpenenurens MaTpUIIbI 2X2, €ro
F€OMETPUUYECKHI CMBICIT M CBOMCTBA;
BBIUKCIIEHNE €T0 3HAYCHUS

21

IIpuMeHeHue onpenenuTents A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

23

Penienne npukiagHpIx 3a1a4 C IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN

24

KonTtponbHas pabota: "PanmonanbHeie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumno o6partubie pynkimn. Kommnosums

byHKIUH

26

I'paduk Qynkuuu. dnemMeHTapHbIC
npeoOpa3zoBanus rpa@uKoB GyHKIUN

27

OO6nacTh ornpeaesieHusi © MHOXKECTBO
3HaueHud pyHkuuu. Hynu ynkunu.
[IpomexyTKkH 3HaK OCTOSTHCTBA

28

UYErHble ¥ HEUETHDBIE (PYHKIIMH.
[Iepnoanueckue pyukuu. IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIHH.
HauOonb1iee n HauMeHblIIee 3HAYCHNE
(GYHKLINU Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTU4IHas U IPOOHO-
nuHeHas GyHKIuN

31

DJIeMEHTapHOE UCCIIEI0BAHNE U
MOCTpoeHne TpaduKOB dTHX HYHKITAH

32

DJIeMEHTapHOE UCCIEA0BaHUE U
MoCTpoeHne rpaduKoB dTHX QYHKITAN

33

CreneHs ¢ [eJIbIM [HoKasarejieM. buaoMm




Hrrotona

CreneHs ¢ LICJIBIM II0Ka3aTesieM. bunom

34
HeroToHa
CrenenHast QyHKIUS C HATYPaJIbHBIM U

35 LIeJIbIM ToKa3aTesieM. E€ cBoiicTBa U
rpaguk

36 Kontponbnas pabdora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HATYPAITBHOM
CTEIIEHU U ero CBOMCTBa

38 ApudmeTnueckuii KOpeHb HaTypallbHON
CTEIIEHU U €ro CBOKWCTBA

39 [Ipeo6pa3oBaHust UNCIOBBIX BBIPAXKEHUH,
CoJIep KAIUX CTENIEH! U KOPHU

40 [TpeoOpa3oBaHus YMCIOBBIX BEIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHust UNCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanmonansHele ypaBHeHHs. OCHOBHBIE

42 METO/IbI peIlIeHUs] UPPALTUOHAIBHBIX
YpaBHEHUI
Wppannonansublie ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
YPaBHEHU
HppanroHnanbHble ypaBHEHUS. OCHOBHBIE

44 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
YpaBHEHUI

45 PaBHOCHIIbHBIE TEPEXOBI B PEIIEHUU




UPPALMOHATILHBIX YPaBHEHUI

PaBHOCWIIBHBIE ITIEPEXO/IBI B PELICHUU

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIBHBIE ITEPEX0/IBI B PEILICHUN
VPPALMOHAIIbHBIX YPABHECHUN

48 PaBHOCHIIBHBIE ITEPEXO0/IBI B PEILIEHUN
UPPALMOHATIBHBIX YPABHECHUN
CaolicTBa ¥ rpaduK KOpHS N-0i CTENEHU

49 KaK (DYHKIIMH 0OpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa 1 rpaduK KOpHs N-0if cTeneHn

50 Kak (yHKIIMH 00OpaTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeIeM
KonTponbnas pabota: "CoiicTBa u rpaduk

o1 KOpH# N-oi ctenenu. MppauroHanbHbIe
ypaBHeHHS"

59 Crenensb ¢ palliOHAIBHBIM OKa3aTeNleM U
e€ CBOICTBA

53 Crenensb ¢ palliOHAIBHBIM OKa3aTeNleM U
e€ CBOICTBA

54 Crenensb ¢ palliOHAIBHBIM OKa3aTeNleM U
€€ CBOICTBA

55 [Toxa3zaTtenbHast GyHKLHUS, €€ CBOWCTBA U
rpaduk

56 Hcnons3oBanue rpaduka GyHKIUH 115
peuieHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka GyHKIUH 115

peleHns ypaBHeHUH




IToxazaTennHBIE YpaBHCHHUA. OcHOBHEIC

58 METO/Ibl PEIICHUS ITOKA3aTEIhHBIX 1
YpaBHEHUI
[Toka3arenbHble ypaBHeHUs1. OCHOBHBIE

59 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX 1
YpaBHEHUI
[Toka3zarenbHble ypaBHEHMs. OCHOBHBIE

60 METO/IbI PELICHNUS [T0Ka3aTeIbHbIX 1
YpaBHEHUI

61 KonTtponpsHas padota: "[loka3arenbHast 1
¢bynkuus. [lokazaTenbHble ypaBHEHUS"

62 Jlorapudwm yucna. CpoiicTa norapupma 1

63 Jlorapudm uncna. CoiicTBa jorapupma 1

64 Jlorapudm yucna. CoiicTa norapupma 1

65 JlecsiTuuHbIe U HATYpaJIbHBIE JTOrapUpMbI 1

66 JlecaTuuHble U HaTypaJibHbIE JIOTapUPMBbI 1

67 [IpeobpazoBanue BEIpaXKEHUH, COAEPIKAIIIX 1
aorapupmbl

68 [TpeoOpa3oBaHue BbIpake€HUI, COAEPIKAIINX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BBIpaKEHHH, COIEPKAIINX 1
Jorapumbl

0 Jlorapudmuueckas ¢pyHkIus, e€ cBOiCTBa U 1
rpaduk

71 Jlorapudmuueckas ¢pyHKIus, €€ cBOiCTBa U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKINN IS 1

peueHus: ypaBHEHU I




Wcnonb3oBanue rpaduka GyHKINN 115

73
peleHNs ypaBHEHUH
Jlorapugmuueckue ypapHeHusi. OCHOBHbIE

74 METO/BI peIIeHUs Torapu(HPMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/BI peIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBaeHusi. OCHOBHBIC

76 METO/bI pellieHus JJorapu(PMUIECKUX
YpaBHEHUI

77 PaBHOCHIIBHBIE TIEPEX0/IBI B PEIIEHUU
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCHIIBHBIE [TEPEXO0/IBI B PEILICHUN
JorapupMHUUECKUX ypaBHEHUI

79 Konrtponsnas pabota: "Jlorapudmuyeckas
¢byskus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC 1 KOTaHT€HC
YHCIOBOr0 apryMeHTa

82 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC 1 apKTaHT€HC
YHCIOBOTO apryMeHTa
TpuronomeTpuueckas OKpyHOCTb,

84 OTIpeieIeHNe TPUTOHOMETPUIECKIX

(GyHKIIMI YHCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 onpeelIeHUE TPUTOHOMETPHIECKUX 1
(GYHKLUI YUCIIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (hOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (hOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

9 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAYKCHU I

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKHUX 1
BBIPAYKCHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAYKCHU I

03 [Ipeo6pa3oBaHne TPUTOHOMETPHUUECKHUX 1
BBIPAYKEHUH

94 Pemenne TpuroHOMETpUYECKNX YpaBHEHUN 1

95 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM 1

96 Pemenne TpuroHOMeTpHUYECKIX ypaBHEHHN 1

97 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM 1

98 Pemenne TpuroHOMeTpHUYECKIX ypaBHEHHN 1

99 Pemennie TpUroHOMETPUYECKUX YPaBHEHHM 1

100 Pemrenne TpuroHOMeTpHUYECKIX ypaBHEHHNA 1
KonTtponpsHas pabora:

101 "TpUrOHOMETPUUYECKUE BHIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpPaBHEHUS"

102 [TocnemoBaTenbHOCTH, CLIOCOOBI 3aTaHUS 1

rocjienoBareiibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKIUH

MOHOTOHHEIE U OI'PaHUYCHHBIC

103 MocJIeIoBaTeIbHOCTH. MicTopus aHanmn3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 ['eomeTpuyeckas mporpeccus

106 beckoneuHo yObIBaromas reoMeTpuyecKas
nporpeccust

107 CymMma GecKOHEYHO yObIBaOLIEH
FEeOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIMAJIBbHBIA POCT
Yucno e. Dopmyra CIOKHBIX TPOLIEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyia CIOKHBIX IPOLIEHTOB

110 Hcnonb3oBanue nporpeccuu s pereHus
peaJIbHBIX 3a/1a4 MPUKJIIAJHOTO XapaKTepa

11 KontponbHas padora:
"ITocnenoBaTenbHOCTH | TIporpeccuu’

112 HenpepriBHbIE QYHKIIMHN U UX CBOMCTBA

113 Touka pa3zpsiBa. ACUMIITOTHI TpaUKOB
byHKIUH

114 CaotlicTBa (pyHKIINI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaotlicTBa (pyHKIINI HETIPEPHIBHBIX HA
OTpE3Ke

116 Metoa uHTEpBAIOB AJIsI PELLIEHUS

HEPaBEHCTB




MCTOI[ HWHTCPBAJIOB IJIs pCIICHUA

117
HEpaBEHCTB

118 Meton UHTEpBAJIOB JUIsl peIIeHUs
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 IlepBast u BTOpast IpOU3BOIHEBIC KU

YH

Onpenenenue, reoOMETPUUECKUI CMBICIT

122 ’
MIPOU3BOJHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHeHME KacaTebHOM K rpapuKy
byHKIUN

125 VYpaBHeHHe KacaTenbHOH K rpaduky
byHKIIUN

126 [Ipou3BoaHbIE NIEMEHTAPHBIX (YHKIHIA

127 [Tpou3BoiHBIE 27I€MEHTAPHBIX (PYHKLINI

128 [Ipou3BoHas CyMMBI, TPOU3BEICHHUS,
YaCTHOT'O M KOMITO3UIMU (QYHKINUN

129 [Ipou3sBoaHast CyMMBI, TPOU3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

130 [Tpou3BoHAS CYMMBI, IPOU3BEACHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

131 KonTtponbhas padora: "[IpousBoanas"

132 [ToBTOpeHME, 0000IICHIE, CHCTEMaTH3AIHS




3HaHui: "YpaBHeHus"
133 [ToBTOpEeHUE, 0000IICHHE, CHCTEMATH3AITUS 1
3HaHui: "Oyukiun"
134 HroroBas KOHTpOJIbHASA PabOTa 1
135 Hrorosast KOHTpoOJIbHAS paboTa 1
136 [ToBTOpEHME, 0000IICHNE, CHCTEeMATH3AIIUS 1
3HAHUHU
OBILIEE KOJIMYECTBO YHACOB I1O 136 10

I[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

KouTtpoJsbHble

Bcero
padoThI

IMpakTnyeckue
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

[IpumeneHnne npon3BOAHOM K
UCCIeoBaHuI0 (GYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeneHnue npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U IKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nponu3BOAHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

Haxoxnenne HanOoJIBIIETO 1

HaANMMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxmenre HanOoJIbIIETO 1




HaVMEHBILIETO 3HAYEHUs HEIIPEPBIBHON
(GyHKLIMU Ha OTpe3Ke

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYCHHUS HENPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(byHKIMM Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAUYCHHUS HEPEPHIBHOMN
GbyHKINU Ha OTpE3Ke

12

Haxoxnenne HauOoJIbIIeEro U
HAaWMEHBIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKINU Ha OTpE3Ke

13

[IpuMeHeHne npOU3BOAHON AJIS
HAax0’KJICHNs HAWJTY4IIIETO PEIICHUS B
MIPUKIIAJHBIX 3a/1a4ax

14

[IpuMeHeHne npou3BOAHON AJIS
HAaxO0’KJICHNs HAWJTY4IIIETO PEIICHHS B
MIPUKIIAJHBIX 3a/1a4ax

15

ITpumMeHeHHe NPOU3BOAHOM 11t
OTIpeJIeJIEHUs] CKOPOCTU U YCKOPEHUS
nporiecca, 3aJaHHOro GopMyIIoi mim
rpadguxkom

16

[TpumeHeHHe NPOU3BOIHOM ISt
OIIpeJIeJIEHUs] CKOPOCTH M YCKOPEHHS
mporecca, 3alaHHOTo (HOPMYIION I
rpadguxkom




17

Kommosumus ¢hyHkimit

18 Kommosumus dhyHkimit

19 Komnozunus pynkumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOMN TIOCKOCTH

29 KonTponbnas pabora: "Hccnenoanue
GYHKIHU ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpazHas, OCHOBHOE CBOMCTBO
MepBOOOPaA3HBIX

24 [TepBooOpazHbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe d7IeMEHTAPHBIX (PYHKITHHA.
[TpaBuia HaX0XICHHUS IEPBOOOPA3HBIX

26 Wurerpai. ['eomeTpuyeckuii CMbICI
UHTErpaia

97 Brruncnenue onpenenéHHoro HHTErpana
o gopmysne HoroTona-JIeliOnuna

08 Brruucnenue onpenenéHHOro HHTerpaia
o gopmyne HoroTona-JleliOnuna

29 [Ipumenenue uHTErpasa AJsd HAX 0K ACHUS
MJI0IA e TIIIOCKUX PUTyp

30 [Ipumenenue uHTErpasa A1 HAX 0K IACHUS
00BbEMOB IreOMETPUYECKHX TeT

31 [Tpumeps perennii nuddepeHImanbHbIX

YpaBHEHHI




[Tpumeps! perenunit auddepeHnnanbHbIX

32 .
ypaBHEHUI
MaremMaTHueckoe MOJIeIMPOBAHNE

33 peanbHBIX MPOLECCOB C TOMOILBIO
mudepeHInaTbHBIX YPaBHCHUM

34 Kontponbnas padora: "IlepBooOpaznas u
uHrerpan”

35 Tpuronomerpuieckne QyHKIINA, UX
CBOWCTBA U IrpapuKu

36 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckne QyHKIINA, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckne QyHKIINA, UX
CBOMWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C MIOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

42 YpaBHEHU € TOMOIIbIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUIECKUX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHOMETpUYECKUX

44
HEpPaBEHCTB

45 Penienue TpuroHOMETpUIECKUX
HEpPaBEHCTB

46 Penienue TpuroHOMETpUIECKUX
HEpPaBEHCTB

47 Pemenue TpuronomMeTpuyecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/IBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/IbI PELICHHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELICHHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
norapuMHUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/TBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

>/ UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLIEHUS
UppalroHaTbHBIX HEPABCHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHbIX HEPABEHCTB
61 I'paduueckue MeTOIbI peIIeHus
UppaMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl pelieHus
UppaloOHAIbHBIX YPaBHEHHH
63 I'paduueckue MeTOIbI peleHus
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'padrueckue MeTOIbI peeHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
JoTapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peleHus
Jorapu(pMHUUECKUX HEPABEHCTB
57 I'paduueckue MeTOIbI peeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckne METOBI peIIeHHS
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YPaBHEHUU
I'paduueckue METOABI pelIeHUs
69 MOKa3aTeIbHBIX U JIOTapu(PMUUECKUX

YPaBHEHUU




70

I'padmyeckue MeToIbI pelieHus
MOKa3aTeIbHBIX U JIOrapu(pMUYECKUX
HEpPaBEHCTB

71

I'padmyeckue MeToIbI pelieHus
MOKa3aTeIbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB

72

KonTponbHas padora: "HppanuonanbHsle,
NoKa3aTesbHble U Jorapudmudeckue
HepaBeHCTBa"

73

KommiekcHbie yncna. Anredpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3aruch
KOMILIEKCHOTO YHCIIa

74

KommiekcHbie yncna. Anredpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMITJIEKCHOTO YHCIa

75

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

76

ApudmeTrrueckue onepanuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3o0pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJIUHATHON TUIOCKOCTH

78

N300pakeHNe KOMIUIEKCHBIX YHCET Ha
KOOPJMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit crenenun
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopau n-oit crenenun
13 KOMIIJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJIEKCHBIX YHCEII AJIA




penreHus GU3NIECKUX U FTeOMETPUICCKIX
3a1a4y

Kontposnbnas padora: "KoMriekcHbie

82 )
qucia
83 HatypanbHble 1 11enb1e uncia
84 Harypanbnble u 1iebie uncna
85 [IpumeHeHne Npu3HaKoB IETUMOCTH
LEJIBIX YnCell
[IpuMeHeHMe MPU3HAKOB IEIIMMOCTH
86
LEJIBIX YnCell
[IpuMeHeHue MPU3HAKOB IEIIMMOCTH
87
uensix yucen: HOJl u HOK
88 [IpumeHneHne Npu3HaKoB IETUMOCTH
nenbix yncen: HOJD u HOK
89 IIpumeHeHne NpU3HAKOB IETUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
9 [IpumeHneHne Npu3HaKoB IETUMOCTH
LIEJBIX YUCEJI: OCTATKH 110 MOZYJIIO
IIpuMeHeHne MPU3HAKOB AETUMOCTH
91 LEeNbIX YUCeN: anroput™ EBknuna s
peleHus 3a/1a4 B eJIbIX YUciax
92 KonrtponbHas pabota: "Teopus neibix
gucen"
Cucrema 1 COBOKYITHOCTh YPAaBHEHUH.
93 PaBHOCMIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEZICTBUSA
Cucrema 1 COBOKYITHOCTh ypaBHEHUI.
94

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICACTBUA

o5 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH palliOHAJIbHBIX YPaBHEHUN

OcHOBHBIE METO/IbI PELIECHUS CUCTEM U
96 COBOKYITHOCTEH UppaliOHAIbHBIX
YpaBHEHHI

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
97 COBOKYITHOCTEH MMOKa3aTeIbHbIX
yYpaBHEHUI

OcHOBHBIE MCTOABI PCHICHUA CUCTEM U
98 COBOKYIHOCTEH IMOKa3aTeIbHbIX
YpaBHEHHI

OCHOBHBIE METO/IBI PEIICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapH(PMHIECKIX
YPaBHEHUU

OCHOBHbBIE METO/Ibl pEILICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YPaBHEHUU

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3ajay U 3a]1a4 U3

101 pa3IMYHbIX 00JIacTel HayKu U peallbHON
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yibTaToB

[IpuMeHeHHe CHCTEM K peleHUI0
MaTeMaTHYeCKUX 3ajiay U 3a]1a4 U3

102 pa3IMYHbIX 00IacTel HayKu U pealbHON
KU3HH, UHTEPIPETANNS TTOTYICHHBIX

pe3yabTaToB




[IpumeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 U3

103 Pa3IMYHBIX 00JIacTel HAyKHU U peaIbHON
KHU3HHU, UHTEPIPETALNS TOTYISHHBIX
pe3yibTaToB
Kontposbnas padora: "Cuctemsl

104 panoHaTBHBIX, UPPALTMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHeHU"

105 PanmonansHble ypaBHEHUS C TapaMeTpaMu

106 PanmonanbsHbIe HEpaBeHCTBA C
napameTpamu

107 PanyonaneHbIE CHCTEMBI C TApAMETPAMHU

108 UppatnmonansHble ypaBHEHHUSI,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppanmoHaibHbIEe CHCTEMBI €
napameTpamMu

110 IToka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpaMu

111 IlokazarenabHbIE CUCTEMBI C TapaMETPaMU

112 Jlorapudmuueckre ypaBHEHHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmmuueckue CUCTEMBI ¢
napameTpaMu

114 Tpuronomerpuveckne ypaBHEHHUS C
napameTpamu

115 Tpuronomerpuveckne HEpaBEHCTBA C

napameTpaMu




116

TpuroHomeTpru4YeCKuE CUCTEMBI C
napameTpaMu

117

[TocTpoenue u ucciegoBanue
MaTeMaTUYECKUX MOJIENIEH peaIbHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C
rnapameTpamu

118

ITocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYALUH C IIOMOIIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

[Toctpoenue u uccnegoBanue
MaTeMaTHUYECKUX MOJIENIEN pealbHbIX
CUTYALUH C IIOMOIIbIO CUCTEM YPABHEHUI
C mapaMeTpaMu

120

KonTponbhas pabora: "3agauu c
napameTpamu”

121

[ToBTOpeHnue, 0600IIeHNE,
CUCTeMaTu3alys 3HaHu|: "YpaBHEeHUS"

122

[ToBTOpeHnue, 0600IIeHNE,
CUCTeMaTu3auus 3HaHu|: "YpaBHEeHUS"

123

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3anus 3HaHui: "YpaBHEHU .
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06001IEHNE,
cucrtemaTtusanus 3HaHui: "HepaBeHnctaa"

125

[ToBTOpenue, 06001IEeHNE,
cucreMmaru3anuus 3HaHui: "HepaBeHncTsa"

126

[ToBTOpeHnue, 0600IIeHNE,




cucrtemaTusanus 3HaHui: "HepaBencraa"

[ToBTOpeHuEe, 006001IEHNE,

127 cuctemMaTtusanus 3HaHui: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHUE, 0000IICHNE,

128 cucreMaTtu3anus 3Hanui: "[IpousBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHmE, 0000IICHNE,

129 cuctemaTtu3anus 3HaHui: "[IpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHuE, 0000IICHNE,

130 cucrtemaTusanus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHuE, 0000IICHNE, 1
cucteMaTtu3anus 3Hanuii; "Oyakuun"

132 [ToBTOpeHnue, 0600IIeHNE, 1
cucteMatu3anus 3Hanui: "Oynkuun"

133 [ToBTOpenue, 06001IEHNE, 1
cucteMaTtu3anus 3Hanuii: "Oyakmun"

134 Hrorosast koHTpoIBHAS paboTa

135 HToroBast KOHTpOJIbHAsA paboTa 1 1

136 [ToBTOpenue, o600mIECHNHE, 1
CHCTEMATH3alHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB IIO 136 10

[TPOT'PAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBLHOM [TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NPOBEPSIEMOT0 .
00pa3oBaTeILHOM NPOrpaMMbI CpeIHero oo0uero o0pa3oBanus
pe3yJbTara
1 Uucna v BBIYHCIICHUS
11 OnepupoBaTh MOHATUAMHU: PpAIMOHAILHOE U JIGHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U IECSITHYHAS IPOOb, TPOLICHTHI
12 Boimonuate  apudmeTHueckue  onepalMu ¢ palHOHAIBHBIMU U
' JEHCTBUTENbHBIMU YU CIIAMU
13 BoinmonHaTe npubnnKEHHBIE BHIYUCICHUS, UCIIONIb3YS MPaBUiia OKPYTIICHHUS,
' JienaTh MPUKUAKY U OLIEHKY PEe3yJIbTaTa BRIYMCICHUN
OnepupoBarTh MOHATUSIMH: CTETEHb C LIEIBIM IOKa3aTeJeM, CTaHIapTHas
14 dbopMa 3ammcH JEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATYpaIbHOW CTEICHHU;
KCIIOIb30BaTh MOAXOMASIIYI0 (OpPMY 3alUCH JCHUCTBUTEIBHBIX YHCEN IS
pelIeHus MPAKTUYECKUX 3a7a4 U MIPEACTABICHUS TaHHBIX
OrniepupoBath NOHATHSIMU: CUHYC, KOCHHYC M TAHT€HC MPOU3BOJILHOTO YIIIa;
15 WCIONIb30BaTh  3alKCh  MPOM3BOJILHOTO  yria  4Yepe3  oOpaTHbIE
TPUTOHOMETPUYECKUE (HYHKIIUH
2 VYpaBHEHMS U HEpPAaBEHCTBA
OnepupoBaTh TOHSTUSMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 paloHaIbHOE, UpPpalMOHATIBHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
29 BrimonHsATs TpeoOpazoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH U pelIaTh
' TPUTOHOMETPUYECKHE YPABHEHUS
BrimonHsATe mpeoOpa3oBaHus LEJIBIX, PAMOHATBHBIX U HUPPAMOHATBHBIX
2.3 BBIpQ)KEHUH W pelarb OCHOBHBIE THIBI 1ENbIX, PAlHOHAIBHBIX U
HMPPAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHUS W HEPABEHCTBA JUIsI PEIICHUS MaTEMaTHYECKHUX
' 3a/1a4 U 3a]1a4 U3 Pa3UYHbIX 00J1acTel HAyKH U peallbHOM JKU3HU
MonenpoBaTh pealbHBIE CUTyallMHM Ha S3bIKe aireOphl, COCTAaBIATH
2.5 BBIpa)XXEHUSI, YPaBHEHHUSI, HEPABEHCTBA 0 YCIOBUIO 3aJaud, UCCIEA0BATH
MMOCTPOCHHBIE MOJIENIU C HCIOIh30BAaHUEM allliapara anreopbl
3 OyHKIHH U TpaPuKu
31 OnepupoBarh MOHATHAME: (PYHKIIHSI, CIOCOOBI 3a1aHUs PYHKIIHH, 00TIacTh

OIpeZIeTIeHUsT W MHOXECTBO 3HaueHUM (QyHKIMH, Tpaduk GYHKIUH,




B3aUMHO OOpaTHbIC (YYHKITUU

OnepupoBaTh TOHATUAMH: UYETHOCTH M HEUYETHOCTh (YHKIUH, HYIU

32 (byHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBate rpaduku GyHKIUH U pelIeHns] ypaBHEHUN
34 CtpouTh U YuTaTh rpadK JIMHEHHOU (DYHKIIMH, KBAIPATHYHON ()YHKIIHH,
CTETIeHHO! (DYHKIIMU C LEJBIM MTOKa3aTeIeM
Hcnonb3oBate rpaduku (QyHKIUE I UCCIEAOBAaHUS IPOLIECCOB U
3.5 3aBHCUMOCTEH TpU pelIeHUH 3a/Jad M3 IPYruX y4eOHBIX MPEIMETOB U
peanbHOM KU3HU, BEIPAXaTh POPMYJIaMHU 3aBHCUMOCTH MEXKIY BETHYHMHAMH
4 Hauana maremMaTudeckoro aHaimsa
41 OnepupoBaTh MOHATHSMHU: IIOCIECIOBATENBHOCTh, apupMeTHdeckass Hu
' reoMeTpUYEeCcKas Iporpeccuu
42 OnepupoBaTb TOHATHSAMH: OECKOHEYHO YyOBIBAIOIIAs TeOMETpUYecKas
' Iporpeccusi, cymma 0€CKOHEUHO YObIBaIOIEH T€OMETPUUECKON IPOrpecCuu
4.3 3aaBaTh MOCIEI0BATEIbHOCTH Pa3IMUYHBIMU CLIOCO0AMHU
44 Hcnonb3oBaTh CBOMCTBA  IOCIIEAOBATENLHOCTEH W MPOTPEccHid s
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHo>xecTBa 1 JIOTHKA
5.1 OrnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPALIUH HAJT MHOXKXECTBAMH
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar i ONMCaHus
5.2 pealIbHBIX MPOLECCOB U ABJICHUH, IIPU PEILICHUU 3a/1ad U3 JPYTUX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHSAMM:  ONPEACICHHE,  TEOpPEMa,  CIEICTBHE,
JI0Ka3aTeNnbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NPOBEPsIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CpeHero o0o1ero 00pasoBaHus
pe3yJabTarta
1 Yucna u BEIYMCIICHUS
OnepupoBaTh NOHATUSAMU: HATypaJlbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
11 MPU3HAKK JACIUMOCTU ILENbIX YHCEN, Pa3j0oKEHHE 4YHucia Ha MPOCThIE
MHOKUTEJH JUIsI pellieHus 3a/1a4
12 OnepupoBarh MOHATUEM: CTENEHD C PallMOHATIBHBIM IMOKa3aTeIeM
13 OnepupoBaTh NOHATUSAMU: JIOTapU(PM YHCIa, AECATUYHBIE U HATypajbHbIE
' norapuMeI
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 [IpumeHsTh  CBOWCTBA CTENMEHW JJIsi  TPeoOpa3oBaHUs  BBIPAKEHUH,




ONCpUpOBaATh TNOHATUAMU: IMOKA3ATCILHOC YPABHCHUC W HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

BemonusaTe mnpeoOpa3oBaHus BBIPAKEHUH, COJEpXKAIIUX Jorapudmel;

2.2 ONEePHPOBATH MOHATUAMU: JIOTapU(PMUUECKOE YpaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs pemenus npocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEWHBIX YpaBHEHUM U €€ pelleHue;
2.4 MCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JJIs1 peLIEHUs] IPAKTUYECKUX
3a1a4
25 Haxonuts penieHust IpoCTEHIINX CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX
' YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peanbHble CUTyallUd Ha s3bIKE aiareOpbl, COCTABIAThH
2.6 BBIPAXCHMS, YPABHEHMs, HEPABEHCTBA M CUCTEMBI 110 YCJIOBMIO 3a7ayH,
MCCIIEIOBATh IOCTPOCHHBIE MOJIENN C UCTIOIb30BaHUEM alrapara anreopsl
3 OyHKIMU U TpaPUKu
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUH, TOYKH SKCTpeMyMa (yHKIMM, Hauboibliee U
' HaVMEHbIIIee 3HAa4eHUs (DYHKIMM Ha MPOMEXYTKE; HCIOIB30BATh WX IS
uccieoBaHus QyHKIMY, 33JaHHOM IrpaduKoM
OnepupoBaTh MOHATHAMM: IpaUKU MOKa3aTeIbHOU, JIOrapupMUUIECKOU U
3.2 TPUTOHOMETPUYECKUX (PYHKIM; H300pakaTh HMX Ha KOOPIWHATHOU
IJIOCKOCTH U UCIIOJIb30BATh ISl PEILICHUS] YPAaBHEHUN 1 HEPABEHCTB
33 N300pakaTh Ha KOOPJMHATHOM IIIOCKOCTH IpaUKu JTMHEHHBIX YpaBHEHUN
' Y UCMOJIb30BaTh UX JJIS PELIEHUS] CUCTEMBbI IMHEHHBIX YpaBHEHUM
34 Hcnonb3oBarte rpaduku  (QyHKOUI s HCCIEAOBaHUS IPOLIECCOB U
' 3aBHCUMOCTEH U3 IPYrux y4eOHBIX AUCUUIUINH
4 Havana mareMaTH4ecKoro aHaimsa
OnepupoBaTh NOHATUAMU: HETIPEPbIBHAS (PYHKIIMS, TPOU3BOIHAS (PYHKLINY;
4.1 WCIIOJIH30BaTh T€OMETPUUYECKUN U (PU3UYECKUN CMBICI TTPOU3BOIHOM ISt
peleHus 3a1ad
4. Haxomute  mpou3BOJHBIE  3JEMEHTApPHBIX  (QYHKIMHA,  BBIYHMCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUH
Hcnonb30BaTh  NMPOM3BOAHYIO  JJISI  MCCIENOBaHUSA  (DYHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHSTh PE3yJbTaThl UCCIEJOBAHMS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh NPOU3BOAHYIO JJI HAXOXKACHHS HAWIYYLIEro pelieHHs B
' IIPUKJIAIHBIX, B TOM YHCJIE COLUAIIbHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTb MOHATUAMHU: TIEpBOOOpa3Hass W MHTErpajl; IMOHUMATh
' reoMeTpUYecKuil U (pU3NYECKHil CMBICIT HHTETpaja
46 HaxonuTh nepBooOpa3Hble 371eMEHTapHBIX (PYHKIUH, BBIUUCIATH HHTErpall

o popmyne HeroTona — Jleitbnuna




4.7

Pemiate MPUKJIAAHBIC 3ala4U, B TOM YHCJIC CONUAIBHO-3KOHOMUYCCKOTO U
(I)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kon
1 Uucna 1 BeIYKMCICHUS
Panmonanbhple  uyucina.  OOBIKHOBEHHBIE M JIECSATUYHBIE  JIpOOM, IPOLICHTHI,
11 OeCcKOHEeUHbIE NTepUoAnYecKrue Ipodu. ApudmMeTnueckue onepanuu ¢ pauuoHaIbHBIMU
' qrcIaMu, TpeoOpa3oBaHus YHCIOBBIX BhIpakeHUi. [IpuMenenue npodeii u mporeHToB
JUIS PELLIEHUs IPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiell 3HaHUM U peaJIbHOM JKU3HU
JlelicTBuTenbHbIC yncia. PalinoHanbHble U MppalMOHaNbHbIE Yicaa. ApupMeTudecKue
12 | omnepauuun c neHCTBUTENbHBIMU 4YuciIaMu. [IpuGnnxEHHbIE BBIYUCIEHUS, IpaBUiIa
OKpYIJICHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BBIYNCICHUN
Crenenb ¢ nensiM nokaszaresneM. CtangapTHast popma 3amucu AeWCTBUTENFHOTO YHCIA.
1.3 | Hcnonb3oBanue nmoaxoasmeil GopMel 3amucu IeHCTBUTENBHBIX YUCEN M peIleHUs
MIPaKTUYECKUX 3aJ1a4 U IPECTABIICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cremeHu. [leiicTBus ¢ apudMeTHUeCKUMU
' KOPHSMH HaTypaJIbHOU CTEIICHU
15 CuHyc, KOCMHYC UM TaHIEHC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIE TTPEOOPA30BAHUS
29 [IpeoOpa3oBaHye TPUTOHOMETPUYECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKHE
' opMyJIBI
93 VYpaBHeHHe, KOpeHb YypaBHEHHs. HepaBeHCTBO, pellleHME HEpaBeHCTBA. MeTon
MHTEPBAJIOB
2.4 | Pemienue 1enbix U APOOHO-PAIIMOHANBHBIX YPaBHEHUH U HEPABEHCTB
2.5 | Pemenue uppallMoHaJbHBIX YPaBHEHUN 1 HEPABEHCTB
2.6 | Pemenue TpUTOHOMETPUIECKUX YpaBHEHUH
57 IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3314 U 3a7a4 U3
' pa3IMyYHbIX 00JacTel HayKH U pealbHOM KU3HU
3 OyHKIMH U TpaPUKU
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk QyHkunuu. BzanmHO 0OpaTHBIE
' GbyHKIN
39 OOnactp ompeneneHuss W MHOXECTBO 3HaueHMM ¢yHkuuu. Hymum  ¢dyHkumm.
' [TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU
3.3 | CrenenHas ¢yHKUMS C HATYpaJIbHBIM U IIEJBIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.




CgoiicTBa u rpaduK KOpHsI N-0¥ CTeTeHn
34 TpuroHomerpudeckass OKpPYXHOCTb, OIPEIEICHUE TPUTOHOMETPUYECKHX (DYHKIIHIA
' YUCII0BOTO apryMeHTa
4 Hauana marematndeckoro anaumsa
41 [TocnenoBarenbHOCTH, CHOCOOBI  3aJaHUsl  HOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' I0CJICI0BATEIbHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBaroas
4p | TEOMETpHUECKas MpOrpeccHs. Cymma OeCKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
' nporpeccuu. PopMmyna CIOXKHBIX MPOLEHTOB. VICHonbp30BaHWE MPOrpeccuu Juis
peleHts pealbHbIX 3a7a4 MPUKIAJHOIO XapaKTepa
5 MHoxecTBa U J10TuKa
MHoxecTBO, omepauMu HaJa MHoKecTBaMu. Jluarpammbsl Oiinepa — Benna.
5.1 | IIpuMeHeHHE TEOPETHUKO-MHOXXECTBEHHOI'O ammapara JUulsl OINUCaHHs pealbHbIX
IPOLIECCOB U SABJICHUH, TP PEILICHUH 3aJ]ay U3 APYTUX YUeOHBIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CIeACTBUE, T0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COJlepPKAHUS
1 Yucna 1 BBIYUCICHUS
11 Harypanbnbie u uenpie uncina. [I[pusHaku AeTMMOCTH HETBIX YHUCEN
12 CreneHb ¢ pallMOHAJIBHBIM MTOKa3aTeneM. CBOICTBA cTENEHU
13 Jlorapudwm uncna. JlecsTHIHBIE 1 HATYPATBHBIE JTOTapH(OMBI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [TpeoOpa3oBanue BbIpaXKEeHUH, colepKaIluX Jorapudmsl
2.2 [IpeoOpazoBaHne BEIpaKEHNN, COEPIKAIINX CTETICHU C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEPABEHCTBA
26 CucTeMbl TMHEWHBIX YpaBHEHUH. PemeHne mpukiiaaHbIX 3a/1a4 C MOMOIIBIO CUCTEMBI
' JIMHEVHBIX YpaBHEHUHN
2.7 CucTeMbI ¥ COBOKYITHOCTH paIllHOHAIFHBIX YPAaBHEHHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMAaTHYECKUX 3a/1a4
' W 3aj1a4 U3 pa3IMyYHbIX o0acTell HAyKH U peasibHOM KU3HU
3 OYHKIMH U TpaPUKU
Oynkuus. [lepuoanueckue ¢yakiuu. IIpomMexyTku MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl 1 MUHUMYMBI ¢QyHKIUM. HanGomnpiiee M HauMeHbllee 3HAYECHUE
(GYHKLINN Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIUHU, UX CBOMCTBA U Trpaduku




3.3

[TokazaTenpHas u morapudmudeckas GyHKIIMH, UX CBOMCTBA U rpauKu

3.4 Hcnons3oBanne rpagukoB GyHKIMHA 1S peIICHUST YPABHEHHUH W TUHEHHBIX CUCTEM
Hcnonp3oBanue rpadukoB GyHKIUH 151 HCCIIEAOBAHUS MTPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpPU PEIICHUH 33Jad W3 JAPYIHX Y4eOHBIX HPEAMETOB U
peanbHOM KU3HU
4 Havana marematndeckoro anaimsa
41 HenpepriBable pyHkunu. MeTo MHTEpBaAJIOB J1JIsl pELICHHs] HEPABEHCTB
4.2 [TpousBonnas pynkun. I'eomerpudecknii 1 GU3NIECKUNA CMBICIT IPOU3BOTHOM
43 [IpousBonubie ayeMeHTapHbIX (yHKIUNA. DOpMyibl HAXO0XKACHUS HPOU3BOIHOU
' CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH
[IpumeHeHne TPOM3BOIHOW K HCCIENOBAaHUIO (YHKIMI HAa MOHOTOHHOCTH H
44 sKcTpeMyMbl. HaxokaeHre HauOOoNbLIEro M HAaMMEHbBIIEro 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
[TpumeHeHre TPOU3BOTHOMN /IJISl HAXO0XKICHUS HAWITYUIIETO PEIICHUS B IPUKIIAIHBIX
4.5 3amadyax, Ul ONpENeNIeHHs CKOPOCTH TIpoliecca, 3aJaHHoro (HopMynol wim
rpadukoM
4.6 [TepBooOpaznas. Tabnuia mepBooOpa3HbIX
47 WuTerpan, ero reometpuyeckuii 1 GU3NUYECKil CMbICI. BeIuncienne nuTerpaia mno

dbopmyiie Hetotona — JleitOnuna




INPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TPpeOOBaHMS K NIPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHS
NpoBePsSIEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMBbI CpPeIHEro 0011ero
TpeOOBaHUsA o0pa3oBaHusi

Branenue MeromamMu 0Ka3aTelbCTB, aJITOPUTMAMH PEIICHUS 3ajady;
yMeHHe (QOpPMYyIUPOBaTh U ONEPUPOBATh MOHATUAMU: OIpPEJEICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCHUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh MX; YMEHHE (POPMYyIUPOBATH
oOpaTHO€ M IPOTUBOIOJIOKHOE YTBEPXKIECHUE, NPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJ] MAaTEeMaTH4YeCKOW HWHAYKLHUU;
IMPOBOAWUTE AOKA3aTCIbHBIC PACCYKICHUA IIPpHU PCHICHUN 3a1a4, OICHUBATDH
1 JIOTUYECKYI0  TPAaBUIBHOCTh  PACCYKICHHM; yMEHHE ONEpUpPOBATH
MOHATUAMU: MHOXKECTBO, IMMOAMHOKCCTBO, OIICpAllMKM HAA MHOXCCTBAMU,
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OIMMCaHus p€ajIbHBIX IPOLECCOB U SIBJICHUU U Ipu pCHICHUMU 3aa4, B TOM
YHClie U3 JIPYruX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBA3HBIN Tpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh
Y OMHCHIBATH Tpadbl pa3IMUHBIMHU CIIOCOOAMU; UCTIOIB30BaTh Tpadbl MpH

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHITHSIMH: HATypaJlbHOE YHUCIIO, IEJI0€ YHCIIO,
CTETeHb C IEeNbIM MoKa3aTeleM, KOpeHb HaTypalbHOW CTENEeHH, CTETeHb C
palOHAJIbHBIM IT1OKa3aTCJIeM, CTCIICHb C HeﬁCTBHTeHBHBIM I1I0Ka3aTciieM,
morapudM dYHCIa, CUHYC, KOCHHYC W TaHT€HC IPOU3BOJIHHOTO YHCTIA,
OCTaTOK IO MOJIYJIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOXKE€CTBAa HATypaJbHBIX, IIENbIX, paIMOHAIbHBIX, JIEHCTBUTEIBHBIX
2 YHUCEN;, YMEHUE MCTOIb30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIIINNA OO
JeNuTeNh W HaWMEHbIee oOlnee KpaTHoe, anropuT™m EBkimuma mpu
peIICHUN 3aaa4; 3HAKOMCTBO C pa3JIMYHBIMU IMO3UIMUOHHBIMU CHUCTCMaMH
CUMCTICHHS; YMEHUE BBITIONHATH BRIYMCICHUE 3HAYCHUN U TPE0Opa30BaHUS
BBIPOXEHUI CO CTENEHsAMH MW JjorapudMamu, mpeoOpa3oBaHuUs IPoOHO-
pallMOHANBHBIX  BBIPAKEHUH; YMEHHE  ONEpPUPOBATh  MOHSATHSIMHU:

IOCIaCa10BAaTCIIbHOCTD, apI/I(I)MeTI/I‘{eCKa}I nporpeccust, TCOMCTPUUCCKAA




nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIE€OMETpUYECKass IMPOrpeccus;
YMEHHUE 3a/aBaTh IIOCJIEAOBAaTEIILHOCTH, B TOM YHCJIE C IIOMOLIbIO
PEKYPPEHTHBIX (POPMyYJI; yMEHUE ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE 4YHMCIIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4ucia, (GopMa  3alucCHd  KOMIUIGKCHBIX  YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas M aireOpanydeckas); yMeTb
IIPOU3BOUTH apU(PMETHUECKUE MAEHCTBHS C KOMILJIEKCHBIMH YHCIIaMU;
IIPUBOAUTH IIPUMEPHI UCIIOJIb30BAHMUS KOMIIJIEKCHBIX YHMCEN; ONEPUPOBAThH
HNOHATHSIMM:  MaTpuma 2x2  u  3%3, ompeneiauTenb  MaTpullbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYmenue ONCprupOBaTh MOHATHUAMH: PALNUOHAIBHBIC, HPPALUOHAIBHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
INOHATUAMU: TOXKACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHeHI/If/'I U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCPaBCHCTB W CHUCTCM,; YMCHHC pCIIaATb YPAaBHCHUA,
HCpPAaBCHCTBA W CHUCTEMBbI C IIOMOLIBIO Pa3JINYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCEPABCHCTBA W CHCTCMbI C IIapaMCTpPOM; IMPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTEMBI JIs1 PCIICHHA MAaTCMATHYCCKUX

3a/1a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00JIacTell HAyKU U peasibHOM JKU3HU

YMeHue omnepupoBaTh MHOHATHUAMM: (DYHKIUS, 4YETHOCTh (DYHKIMH,
MEePUOJUYHOCTh (YHKIUH, OTPaHMYEHHOCTh (PYHKIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (yHKIUHM, HauOojblllee W HAaUMEHbIee 3HAUYEHUS
(GYHKIIMM Ha TPOMEXYTKe, HempepblBHAs (YHKIUS, aCUMIITOTHI rpaduka
¢GyHKIMH, TIepBas U BTOpasl MPOU3BOJHAS (DYHKIMH, T€OMETPUUYECKUN U
¢u3nuecKkuii CMBICI TPOM3BOAHOM, MEpBOOOpa3zHas, OIpeneIEHHbII
UHTErpaj; yMEHHE HaxOJUTh AaCUMOTOTHl rpaduka (YyHKIMM; YMEHHE
BBIUUCIATh  MPOM3BOAHBIE  CYMMBI, IPOM3BEJEHUS, YAaCTHOTO U
KOMIO3ULMHU (DYHKIMHA, HAXOAWTh YpaBHEHHE KacaTeIbHOH K TpaduKy
(GyHKIMM; yMEHHE HaXOJWUTh IPOU3BOJHBIE JJIEMEHTApHBIX (YHKIUH;
YMEHHUE HCIOIb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMUS (DYHKIIHIA,
HaXOJIUTh HaumOOJbIIME M HAUMEHbIINE 3HAa4eHUs] (YHKIUN; CTPOUTH
rpadMKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM arapaTa MaTeMaTH4ecKoro
aHaJM3a; NPUMEHATH MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIydlIEro
pelieHrs B TNPUKIATHBIX, B TOM 4YHUCJIE COLMAIbHO-d)KOHOMUYECKUX H

(bu3MvecKUX 3a1avdax; HaXOJUTh TJIOMATH U 00BEMBI (PUTYP C TTOMOIIBIO




HUHTCrpajia, NpHUBOAUTH MPUMEPBI MATEMATHYCCKOIO MOACIUPOBAHUA C

oMoIIbio ¢ depeHInaTbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHas (QyHKIHS,
KoMNo3uuusi (PyHKIUH, JIuHEHHAas ¢GyHKUIWSA, KBaapaTu4yHas (QYHKIHS,
pauMoHanpHass (QYHKLUUSA, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMK, OOpaTHBIE TPUTOHOMETpUYEeCKHe (YHKIMH, MOKa3aTelIbHAs WU
norapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
GbyHKUMH,  BBINOJHATH  mpeoOpasoBaHust  rpadukoB  (yHKIHH,
UCIOJb30BATh TpaQUKU JUIsl U3Y4YEHUsS MPOLIECCOB U 3aBUCUMOCTEH, Ipu
peleHnH 3afad W3 APYruX Y4eOHBIX NPEAMETOB U 33734 U3 PEaTbHOU
KHU3HHM; BbIpaKaTb (OpMyJIaMH 3aBHCHUMOCTH MEXJYy BEJINYMHAMU;
WCIOJI30BATh CBOWCTBA M TpadUKu (PYHKUIUH JUIS PELICHUS YpaBHEHHH,
HEpaBEHCTB U 3aJay C MapamMeTpaMy; H300pakaTh Ha KOOPJIUHATHOMN

IINIOCKOCTH MHOXXCCTBaA peH_IeHI/Iﬁ ypaBHeHHfI, HCPaBCHCTB U UX CUCTCM

YMeHue pemiaTh TEKCTOBBIE 3aJlaud pPa3HbIX THUIIOB (B TOM 4YHCIE Ha
IIPOLEHTHI, JOJIM U YacTH, HA JABM)KEHHE, pabOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOrH, 3aJjaud U3 00JIACTH YNPaBJICHUS JIUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHMS, YPAaBHEHMs, HEPABEHCTBA M MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIECNOBATH IIOIYYEHHOE DEIICHUE U
OLIEHUBAaTh IPaBIONOAOOHOCTh pPE3ylIbTaTOB, YMEHHME MOJIEINPOBAThH
peanbHblEe CUTyallMM Ha $3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAXKECHMUS,
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4U, UCCIIEN0BATh
IOCTPOCHHBIE ~ MOJEIM C  MHCIOJb30BAaHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJblllee U HaHMEHbIIee 3HAYEeHUs, pa3Max, JUCIEePCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE€ W3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMaINIo, MPEICTABICHHYIO B TaOJIMIIax, HAa JUarpammax, rpagukax,
OTPaXKaOIIyI0 CBOMCTBA pEAIbHBIX IPOIECCOB U SBJIECHUH; MPEICTaBIATh
uHbOpMAIMIO C TOMOUIbI0 TalNWI] M  JMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MpPUMEHEHHEM TIpaduuecKux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu UCCIe0BaTh COBMECTHBIE

Ha0JII0/IeHNs C TOMOIIBIO AMAarpaMM PACCEUBAHUS U JIMHEWHOM perpeccuu

YMeHue omnepupoBaTb IOHATHUSAMHU: CIIYYalHBIM ONBIT U CIy4alHOE

COOBITHE, BEPOATHOCTh CIIYYaHHOTO COOBITHS; YMEHHE BBIYHUCIIATH




BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; TPUMEHSTH
(GOpMyIIBI  CIOXKEHUS U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMYITy MOJHON
BeposTHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (HAKTHI U (HOPMYIIHI,
OIICHUBATh BEPOSTHOCTH pEaJTbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATUSIMH:  CIIydaiiHasi BEJWYHMHA, pPACIpEleICHUe BEPOSTHOCTCH,
MaTeMaTHYeCKOe OXHUJIAHWE, JUCIICPCHs W CTAaHAAPTHOE OTKIOHCHHE
CIIyYallHOW  BENWYMHBI, (YHKIWW PpaclpeieieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAaJIBHOTO paclpe/IeIiCHUI; YMCHHE
WCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIPEACICHUN sl PEIIeHUs 3a1ad;
3HaKOMCTBO C IOHATHSMH: 3aKOH OOJIBIIUX YHCEJ, METOJbI BHIOOPOYHBIX
WCCIICIOBAaHUM; yMEHHWE NPHBOJIUTH NPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIIMX YHUCET B TPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUSX; YMCHHUE
OIIEPUPOBATH TOHSATUSMHU: COYCTAHWE, MMEPECTAHOBKA, YMCIO COYCTAHHMA,
YHCJIO  TEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPUMEHSTH
KOMOMHATOpHBIE (DAKTBHI U PACCYKICHHS I PEIICHHsSI 33a]a4; OIICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHIA; COCTABJISITh BEPOSTHOCTHYIO MOJIENb U

HHTCPIIPCTHUPOBATDH HOJ'Iy‘ICHHBIﬁ pe3yiibTar

YMeHue onepupoBaTb IMOHATUAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHMHA yIia, IJIOCKUN YroJl, IBYIPaHHbBIN
yros, TPEXTPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMBIE, I1apaUIeIbHOCTD U
NEPHNCHAUKYIIAPHOCTD IPAMBIX M HJ'[OCKOCTGI\/'I, yrojia MeEXAay IpsIMbIMH,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTSAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHHE MEXAY IPSIMBIMH,
paccTosiHuE MEXKIY IIIOCKOCTSAMHU; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Yy4YCHHBIC (1)aKTI:vI U TCOPEMbI ITNNIAHUMETPUHU, YMCHUC OLICHUBATDH
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIM C TIMOMOIIBIO TC€OMCTPUYCCKUX MOHSATHH U BCJIMYHH, pPCIIATh

CBA3aHHLIC C HUMH ITPAKTUYCCKUE 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOMAAb (GUTYPB, 00BEM (UTYPHI,
MHOI'OrpaHHUK, HpaBI/IJ'H)HI)II\/'I MHOI'OrpaHHUK, CCYCHHEC MHOI'OI'paHHHKA,
Ky0, mMapaijenenumnes, Npu3Ma, NuUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpaleHus, IMWINHAP, KOHYC, Imap, cdepa, miomaab chepsl, III0maIb
MOBEPXHOCTH MMUPAMUJbI, TPU3MBI, KOHyca, UWIHHIApa, O0BEM KyOa,
OpsAMOYT'OJIBHOTO IMapalyICJICIIMIICaa, HOHUpaMUAbI, IIPU3MbI, NOUIWHApPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYca M IMIUHIPA,

napaiieJIbHbIC OCHU HWJIM OCHOBAHUKO, CCUCHUC TIIapa, IUIOCKOCTb,




Kacaromasics cdeppl, LUWIMHAPA, KOHYCAa, yMEHHE CTPOUTH CEUYEHUE
MHOTOIpaHHHUKa, M300pakaTh MHOTOTPAaHHUKH, (DUTYPBI U TOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUsI, B TOM YHUCIIE C ITOMOIIbIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSITh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
(dhopMyIHpoBaTh ONpeesieHUs] N3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBaX M IMpH3HAKAX TI'€OMETPHUYECKUX (HUryp, OOOCHOBHIBATH HIIH
OlpoBepraTb HX; yMEHHE NPOBOAUTH KiaccuuKanuioo (Guryp 1o
pPa3IMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOJUMbIEC JOMOJHUTEIbHBIE

MIOCTPOECHHUS
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YMeHne onepupoBaTh IOHSATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbIA TIepEeHOC, CUMMETPHsSI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MoA0OMs, T™OA00HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHbIE W IMOA0OHBIE (UTYpPHL, B TOM YHCJIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYPE; MCII0JIb30BaTh TEOMETPHUCCKUE OTHOILICHHS TIPU
pelIeHNH 3a/la4; HAXOAWTh T'€OMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOJ,
I0Iab, 00BEM) IPU PEUICHUN 3a7ad U3 JAPYIHX y4eOHBIX MPEIMETOB U
U3 peabHOW JKU3HH, YMCHHE BBIYUCIIATH TCOMETPUYCCKUE BEITHMYMHBI
(nmHA, yroij, MmioOMmAgb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOJIB3YS
u3yueHHbIe (HOPMYJBI M METOJbI, B TOM YHCIIC: IJIONIAJh MMOBEPXHOCTU
MUPaMUJIBI, TIPU3MBI, KOHYCA, IUINHIpPA, IUIOMAaab cepbl; 00bEM Kyda,
MPSMOYTOJIBHOTO TapajUleNienuneaa, MUPaMHIbI, TMPU3MBI, LUIHHIPA,

KOHYCa, 1l1apa; YMCHUC HaXOJUTb OTHOIICHHUE 00BEMOB HO)IO6HBIX (I)I/Il"yp
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VYMmenne ONCprUpOBaATh MOHATUAMU: MPAMOYTOJIbHASA CUCTEMA KOOPAWHAT,
BEKTOp, KOOPJMHATBHI TOYKH, KOOPIWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpa HA YHUCIO, pa3JIOKEHHE BEKTOpa Mo Oasucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE TMPOU3BEICHHE, YTOJ MEXIy
BCKTOpaMH; YMCHHUC HCIIOJb30BATH BeKTOpHBIﬁ u KOOp)IHHaTHBIfI METOJ

AJId pCICHUSA TCOMETPUUCCKUX 3aa4d U 3aJia4 JPYyrux y‘Ie6HBIX npeaMETOB
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YMmenue BBI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId pCIICHUA 3a/la4r; IOHUMAaHHC
3HAYUMOCTH MATEMATUKW B HU3YUYCHHUU TPUPOJHBIX H O6HI€CTB€HHBIX
IponecCoB U HBJ'ICHPIﬁ; YMCHHC pacClloO3HaBaTh TMPOSBJIICHUC 3aKOHOB
MaTE€MaTUuKN B UCKYCCTBC, YMCHUC MMPHUBOJUTL ITPUMEPBI MAaTEMATUICCKUX

OTKPBITHUHA POCCUMCKOM U MUPOBOM MaTeMaTHUECKOU HAyKU




HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 Yucna u BBIYUCIICHUS
11 HatypanbHble u nensle yncina. [Ipu3Haku JeTuMOCTH LHEIbIX Yncel
19 Pammonanbupie  uncna. OOBIKHOBEHHBIE UM JIECATHYHBIC JIPOOW, TPOLICHTHI,
' OCCKOHEYHBIC TIEPHOIUYECKUE APOOH
13 Apudmerndeckuil KOpeHb HaTypalbHOU creneHu. [leiicTBus ¢ apudMeTnyecKumu
' KOPHSIMU HaTypaJlbHOW CTENEHU
14 Crenens ¢ 1enbM nokazateneM. CTENeHb ¢ pallMOHANIbHBIM MoKa3aTesneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIIOBOTO apryMEHTa
1.6 Jlorapu¢m yucina. JlecaTHUHBIC U HATYPAIbHBIE JTOTapUPMBI
JleiicTBuTenbHble  uyuchaa. ApudmeTndyeckue omnepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpubnmkEéHHbIe BBIYMCICHUS, IPABUIIa OKPYTJIEHUS, IPUKHU/IKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpa3oBaHue BeIpakeHUI
19 KomriekcHbie urcna
2 VpaBHEHUS 1 HEPABEHCTBA
21 Llesbie 1 APOOHO-pAIIMOHATIBHBIE YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUs
24 [Toka3zaTenbHble U TorapuMUIecKue ypaBHEHUs
2.5 Lenbie u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JorapudmMUyecKrie HepaBeHCTBa
2.8 Tpuronomerpuieckre HepaBeHCTBA
29 CucTeMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu
211 Marpuia cucteMbl IMHEHHBIX ypaBHEHUH. OnpeenuTeNb MaTPULIbI
3 OyHkIMK U rpaduKu




OyHKIUA, cnocoObl 3amaHus GyHkiuu. ['paduk ¢yHkimu. B3zammHO oOparHBIC

3 ¢ynkuuu. YétHbie u HeuéTHbIe pyHKUMU. [leproanueckue GyHKINN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHkuuu.
3.2 [IpoMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U1 MUHEMYMBI (yHKiud. HauOomnbliee W HavMeHbIIEe 3HAUYCHHE
(GyHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKIUS C HaTypaJbHbIM M LeJdbIM Moka3ateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpauK KOpHS N-0i cTeneHu
3.4 Tpuronomerpuueckue pyHKIIUHN, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapupmudeckas QyHKIMH, UX CBOMCTBA U TpaPUKu
36 Touku paspeiBa. Acumnrorsl rpadukoB  ¢Gyakiuit. CpolicTBa  (YHKIIMIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS [1OCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuyeckas nporpeccun. @opmysa ClI0XXKHbBIX IPOLEHTOB
4 Haudana maremMaTiueckoro aHammsa
41 [IpousBoanas pynknun. [Ipon3BogHbIE SIEMEHTAPHBIX (QYHKITHIA
[IpumeHeHne mNpoU3BOAHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxeHne HanOOJbIero 1 HaMMEHBIIETO 3HAYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa 1 JIOruKa
5.1 MHOKeCTBO, Ollepaliy HaJ MHOKeCcTBaMu. JlnarpamMmsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenpHas CTAaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 Ceomerpust
7.1 ®urypsl Ha IOCKOCTH
7.2 [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema v MOBEPXHOCTH BpaIICHUS
7.5 KoopauHatel U BEKTOPBI




		2025-09-05T10:39:00+0400
	008f84d34c3b5c4ddb
	Сураева Людмила Михайловна, директор




