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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblif Kypc «Anredbpa M Hayajla MaTeMaTH4YECKOTO aHaJN3a» SIBISETCS
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOIiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJTHOH CTOPOHBI, OH 0OECHEeYMBAET MHCTPYMEHTAIBHYIO 0azy s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINUICHUE O0YyYaroNIuXcsl Ha YpOBHE, HEOOXOIUMOM
JUI OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH M JPYTHX
TUCIUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJeBaroT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMyJIupyeT CBOU
JOCTHKEHHS B MAaTEMaTH4YeCcKoi (hopme.

VYyeOHblll Kypc anreOppl M Havyajl MaTEMaTUYECKOr0 aHalld3a 3aKJIa/IbIBaeT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMM (U3HMKH, XMMHH, OHOJIOTHH,
NOHWMAaHUS OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH U OOLIECTBEHHOM KU3HH,
MO3BOJIAIET OPHEHTUPOBATHCSA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BAaTh UX JUIsl JaJbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiafieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKUUSMHU aireOpbl M MaTeMaTHYeCKOro aHaliu3a pa3BUBaeT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUMU U PacCyk AaTh NEAYKTUBHO, MCIOJIb30BATh
00001IeHEe W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJICHUE.

B xome u3yuenus yueOHOro kypca «Anredpa W Hayajla MaTeMaTHYECKOTO
aHajau3a» 00ydYaroluecs MOJy4YaloT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peaslbHbIX CUTYaluH,
UHTEPIIPETallud  TOJYYEHHBIX  pPEUIeHHH, 3HAKOMSTCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOLIMMUCS MATEMaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHblil Kypc o0nagaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepHuas, CHOCOOCTBYIOITUI
(OpMHUPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 creuuuky ydeOHON
NeATeNbHOCTH, TpeOyIomed MNPOAOKUTENbHOW KOHLUEHTPAUUd BHUMAHUA,
CaMOCTOATENIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 33 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MmeTonuku oOOydeHHs airedpe M HadajllaM MaTeMaTH4eCcKOro
aHaIN3a JEXKUT JIEATeTbHOCTHBIA MPUHIIUI O0YyUEHHUSI.

B crpykrype yuebHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOIO
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMYECKHE JIMHUU: «YHucia
U BblUMCIEHUs», « DyHKUMU U TpaduKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHaiu3a», «MHo)kecTBa U JIOTHKa». Bce OCHOBHBIE



COJIePKATEIIPHO-METOAMYECKUE JIMHUM W3Y4YaloTCS Ha TMPOTSDKCHWH JBYX JIET
o0yueHUs Ha YpPOBHE CpeaHero oOIero 0o0pa3oBaHMs, €CTECTBEHHO JOMOJHSIS
ApyT Ipyra W MOCTETNIEHHO HACHIIIAsACh HOBBIMH T€MaMU U pasznenamu. JlaHHBIN
y4eOHBI KypC SBISICTCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSIET B cebe
coJiepKaHUE HECKOJbKMX MATeMAaTHYEeCKUX JUCIUIUIMH, TaKUX Kak aiuredpa,
TPUTOHOMETpPHsI, MaTEeMaTHUYECKU aHalIn3, TEOpUsS MHOXXECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarouiuecs OBJAJIeBalOT BcE Ooliee
MIUPOKUM MATEMAaTHUYECKUM armaparoM, Y HUX MOCleoBaTeIbHo (popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJENb pealbHON
CUTYaIlNH, IPUMCHSTh 3HAHUS, TTOJYYCHHBIC MTPH U3YUYCHUH y4eOHOTO Kypca, s
PEIIeHUs CaMOCTOSTENFHO CHOPMYTHPOBAaHHONW MaTeMAaTHYECKOH 3a/1a4u, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOANYECKasT TUHUS «YuClia U BBIYMCICHUS» 3aBEpIIACT
¢dbopmMupoBaHre HABBHIKOB MCTOIB30BaHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00IIero oopa3oBanus. Ha ypoBHe cpemHero obiero
oOpazoBanusi 0co00O€ BHHUMaHHE ynensercs (OPMUPOBAHUIO  HABHIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIOMINX B C€0sl MCIOJIB30BAHUE PA3THUYHBIX
dopMm 3amucu 4Ymcia, yMEHUE JelaTh NPUKUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCIICHHSI, OIIEHUBATh UYUCIIOBHIC BBIPAKCHHsI, pabOTaTh ¢ MAaTeMaTHYeCKUMHU
KOHCTAHTaMHU. 3HAaKOMbIe OOy4YaloImUMCS MHOXECTBA HATypaldbHBIX, MEIBIX,
paloHaIbHBIX W JEHCTBUTENBHBIX YWCENT  JIOMOJHSAIOTCA  MHOMXECTBOM
KOMIUIGKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPHBAIOTCS
CBOMCTBEHHbIE €My cleurduueckue 3ajadd M OIepaluu: JeJIeHHe Haledo,
ONEpUPOBAHME OCTAaTKaMU Ha MHOXKECTBE LEJbIX YHCEN, OCOOble CBOMCTBa
paIMOHAIBPHBIX U UPPAMOHAIBHBIX YHCEN, apuMETHUECKUE OTepariii, a TakKe
M3BJICUCHUE KOPHS HATYPaJTbHOW CTETIEHW Ha MHOXKECTBE KOMIUJICKCHBIX YHCEI.
bnaromapsi mocienoBaTeNbHOMY PACIIMPCHHUIO KpPyra HCHOJIB3YEMBIX YHCENl U
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX MPUMEHEHUS IS PEIICHUs Pa3IudHbIX 3a/1a4
dopmMupyeTcsi mpeaCcTaBICHUE O €IUHCTBE MATEMAaTHKH KaK HayKd W €€ POJiH B
MIOCTPOCHUU MOJIETICH peaNbHOr0 MHpa, MIMPOKO HCIOJIB3YIOTCS 0000IIeHne M
KOHKPETH3AITHSL.

Jluaus «YpaBHEHUST W HEPABEHCTBA» PEATM3YETCS] HA MPOTSKEHUH BCETO
oOyueHHs Ha ypOBHE CpEAHEro oOIIero o0pa3oBaHUs, MOCKOIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B
pesyibpTaTe O0OydYaroniuecss OBJAJACBAIOT PA3JIMYHBIMU  METOJAMH  PEIICHUS
paloHaIbHBIX, HUPPAIMOHAIBHBIX, IOKA3aTENbHBIX, JIOTAPUPMUUECKHX |
TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB M CHCTEM, a Takke 3ajad,
coJiepkammx MmapameTpbl. llomydeHHBIE yMEHHS IIMPOKO HCIOIB3YIOTCS MPH
UCCIIeOBaHUH (DYHKIMI ¢ TTOMOIIBI0 MPOU3BOAHOM, TIPH PEIICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAXOXXJEHWE HAaWOOJBIITNX U HAUMEHBIINX 3HAYCHUN (yHKIUU.
JlanHas conepkaTesbHas JIMHUSA BKIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUMN
BBITIOIHATH  pacu€Ttel 1O  (opmynam, mpeoOpa3oBaHUsl  paMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BbIPAKECHUH,
coJiepKaluxX CTeNeHH U Jjorapudmbel. brarogaps u3ydeHHUIO anreOpanvecKkoro
Marepuaga TPOUCXOAUT  JajbHEWIlee  pa3BUTHE  AJTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIIJIEHUS O0YydYaromuxcs, GOpMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccykJeHuil, paboThl C  CHUMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BHJIE DPABEHCTB M HEPABEHCTB. AureOpa
npeiaraet 3(QGEeKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJa4, HATJSIHO JIEMOHCTPHUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxaTenbHO-MeTOoqUYECKass JuHUS «DyHKUMM W rpaduku» TECHO
neperyeTaeTcss ¢ APYTMMH JMHUSMHU Y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpaduKoB, UCMOIb30BaHUE (QYHKIMM [ pelieHus 3ajad U3 APYruxX y4eOHBIX
PEAMETOB U PeaJbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTHMYECKUM aHAIU30M,
TaKk U C PEHICHHEM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEIMYMHAMHU, HCCIEAOBATh IMOJYyYECHHbIE (PYHKIHUHU, CTPOUTH HUX
rpaduku. MaTtepuan 3ToN cojaeprKaTebHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuyHOi (hopMe: aHATUTHUYECKOH, rpaduueckoil u cimoBecHoi. Ero m3ydenwue
CIIOCOOCTBYET PAa3BUTHUIO AITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
00001IEHNI0 M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxartenpHas nuHus «Havama MaremMaTM4ecKOro aHalin3a» I03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATEMaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JIOCTYIHBIX O0YYaroMIMMCS, TaK KaK y HHUX MOSBISICTCS BO3MOXHOCTb CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIMM, ONpeAeNnsTh WX HauOOJbIIME W HAWMEHbIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
yCKOpeHHUsl TmporeccoB. JlaHHasi cojepkaTeibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MAaTEMaTHYECKUX MOJIeJIe pealbHbIX CHUTYyaIluH,
MO3BOJIIET HAXOJWTh HAWIYyYIIEE PENIEHWE B MPUKIAJAHBIX, B TOM YHUCIE
COI[MAJIbHO-D)KOHOMUYECKHUX, 3a7ayaX. 3HAKOMCTBO C OCHOBAMH MaTEMAaTHYECKOTO
aHanu3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOro, (HOPMaIbHO-JIOTUYECKOTO H
KpEaTUBHOI'O MBbIIIJIEHUs, (OPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MaTHUKHU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJJAIOIINXCSI pEe3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTUSI MAaTEMaTHKU Kak
HayKHu, U 00 UX aBTOpax.

ConepxaTenbHO-MeToauYeCKas TMHUA «MHOXeCTBa U JIOTUKa» BKJIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKOW JIOrHKU. TeopeTuko-
MHOECTBEHHBIE TPEACTABICHHUS IPOHU3BIBAIOT BECh KyPC IIKOJIbHOM MaTEMAaTHKU
U TpeasiaraloT Hau0oJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIINNA BCE pPa3Aelibl
MaTeMaTUKH W €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTUYECKHE
JUCLUIUIMHBL W WX HPWIOKEHHS B eauHoe uenoe. [loatomMy BaxkHO [1aTh
BO3MOXHOCTh OOydYarImeMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BAaTh €r0 JJIsi BBHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM MPU3HAKOM MaTEMaTHKH KakK HayKd CJeAyeT IpU3HATh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TMOCTPOEHHUSI  JI0KA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMu
MaTeMaTU4YECKOM JIOTUKU CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
oOy4Jaronuxcsi, o3BOJISIET UM CTPOUTH CBOU PACCYKICHHS HA OCHOBE JIOTUYECKHUX
paBuil, POPMUPYET HABBIKK KPUTHUUECKOTO MBIIIUICHHSL.

B yuebHoMm Kypce «AnreOpa W HayaJla MaTE€MaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIUPOBAHMS, KOTOPHIC MPU3BAHbI
crocoO0CTBOBAaTh (OPMHPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeH pearbHBIX
CUTyallMii, HMCCIEJOBaHUS JTHX MOJENed C TOMOIIBIO ammapara aireopsl u
MaTeMaTU4YECKOr0 aHajdu3a, UHTEPHpETallMy TOJIYUYECHHBIX pEe3yJbTaroB. Takue
3a/1aHUs BIUICTEHBI B KKK U3 pa3eioB MPOrpaMMBbl, TOCKOJILKY BECh MaTepHall
y4eOHOT0 Kypca HIMPOKO HCIOJB3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHNN  pEaJbHBIX  MPAKTUYECKUX  3ajJad  OOydYaroluecs  pa3BHBAIOT
HAOJIFOMATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh U KOHKPETH3UPOBATH  MPOOJIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Hadasa
MaTeMaTUYECKOr0 aHAIN3a.

Ha wusyuenne yudeOHOro kypca «Anrebpa M Hayajlla MaTEeMaTHYECKOTrO
aHanuzay oTBoauTcs 272 vaca: B 10 kimacce — 136 gacos (4 daca B Heneno), B 11
kiacce — 136 JacoB (4 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucsa v BIYUCTICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble Tnepuoandeckue apodu. [lpuMenenue npobeil M MPOLEHTOB s
pELIEHNS PUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATBbHOU KU3HU.

JeucTButenbHble 4Mcia. PanvoHalbHBIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JEUCTBUTEJIBHBIMM  uyuciaamMud.  Moayib
JNEeUCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubmmkE€HHbIE BHIYUCIICHUS, MPaBUIa
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenienb ¢ 1enbiM nokazaresnem. bunom HerloToHa. Hcnonb3oBaHue
noaxojsien (opMbl 3alUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypajbHON CTETICHH B €TI0 CBOMCTRBA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuUHbie W HaTypaJlbHBIC
jorapuMsl.

Cunyc, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI W ypaBHEHHS-CIenCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIC METOJIbl PEIICHUS IEJbIX U APOOHO-PAIMOHATBHBIX YPAaBHCHHUHN U
HEPaBEHCTB. MHOrO4YICHbl OT OJHOW IEpeMEHHOW. JleneHne MHorowieHa Ha
MHOIO4JIEH ¢ ocTtatkoM. Teopema be3dy. MHOrowieHsl ¢  LEJIBIMHU
kor¢punmentamu. Teopema Buera.

[IpeoOGpazoBaHMs YHCIOBBIX BBIPAXKEHUMN, COACPIKAIIMNX CTCTICHH U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelIeHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[Toka3zarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METOTbI perIeHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHENMHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHu. OnpeaenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBONCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHHUE OINPEACIUTENS IS PEIICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUHW. PelleHne NpUKIAIHBIX 3a7a4 C IOMOIIbIO
CHCTEMBI JIMHEMHBIX ypaBHeHuW. lccienoBaHue IIOCTPOEHHOW MOJEINA C
IIOMOIIBIO MAaTPHUI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad W3 Pa3JudHbIX 00JlacTell HayKHM W peajbHOU
KU3HU.

DOyHKUMH U Tpaduku

OyHKIMA, cnocoObl 3amaHusi (QyHKIMU. B3auMHO o0OpaTHBIE (QYHKITUH.
Komnozumus Qynkumit. 'paduk ¢GyHKuu. DieMeHTapHble NTpeoOpa3oBaHus
rpa@uKoB QyHKIMIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd (yHkumuu. Hymu QyHkium.
[TpomexxyTku 3HaKomocTosiHCTBA. YETHBIE U HeuéTHbIe QyHKmu. [leproanyeckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMbI
dbynkiuu. Haubonbiiee 1 HauMeHbllee 3HaueHus (PYHKIIMU Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAass (PYHKIUU. DJIEeMEHTapHOE
UCCIIEJOBaHUE U TOCTPOCHUE UX IPAPUKOB.

CreneHHas pyHKIMS C HATypaJbHBIM U LEbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOpHS N-OW CTENeHH Kak (YyHKIMH OOpaTHOU
CTEIIEHM C HaTYpaJbHBIM I1I0KA3aTEeIIEM.

[TokazaTenpHas u jorapupmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB QyHKUIUN AJI pEIICHUS] YpaBHEHHIA.

TpuronoMmerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIHIA YUCITIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEAIBHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHus MOCJeaAoBaTeNbHOCTEH. MeTton
MaTEeMaTU4EeCKON VHYKIIUH. MoHOTOHHBIE " OTpaHUYCHHBIE
NIOCJEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAIN3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckast U reoMeTpuueckas mnporpeccuu. beckoneuHo yObiBaroIas
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YyOBIBAIOUIEH reoOMEeTpUYECKOU
porpeccuy. JIMHEWHBIM U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyia CI0KHBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCUH IS PEIICHUS peajbHbIX 3a1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepriBHbie (yHKIME W WX CBOWCTBA. TOYKM pas3pbiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMI HEOpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npou3BoAHble GyHKIMU. OnpeneneHue, reoMeTpUIECKU 1
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[IpousBognbpie  snemMeHTapHbIX  QyHKuuid.  [IpousBoagHass ~ CyMMbl,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXeCcTBO, omepauuyd HaJ MHOXKECTBAMU M UX CBOMCTBA. Jlnmarpammbl
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIE YPABHEHUS.

11 KIJACC

Yuciaa v BLIYUCTCHUS

Harypanehbie u nensie uncina. [I[pumeHeHrne Npu3HAKOB JIEMMOCTU LEIbIX
gucen, HauOonpmmid obmui nenmurens (ganee — HOJl) m HamMmeHswinee oOiiee
kpatHoe (nanee — HOK), octaTkoB o monynto, anropurmMa EBkiuaa ais pereHus
3a/7a4 B 1IEJIbIX YUCaX.

KommnekcHbie umncna. AnreOpandeckass U TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO dYHCia. Apu(METHUECKHe OIepanud ¢ KOMITICKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMILIEKCHOTo yucia. [IpumeHenue
KOMITJIEKCHBIX YHCEN IS PeIIeHUs] PU3NUECKUX U TEOMETPHUUECKUX 3a7ad.

YpaBHeHus 1 HEpaBeHCTBA

Cucrema M COBOKYIHOCTb YPAaBHEHHW W HEpPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEW  TPUTOHOMETPHUYECKUX  ypaBHEHHUH C  MOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHbIX H  JOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHUCTEM M COBOKYIHOCTEW palrOHaJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUMM, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 337ad M 3aJad W3 pa3IMYHbIX 00JacTel HayKu U pealbHON
KU3HU, UHTEPIPETALMS MTOTYyUYEHHBIX PE3YIbTATOB.

DOyHKUMH U rpapuxn

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckue QPyHKIIMU, UX CBOMCTBA U TpadUKu.

I'paduueckue Meroawl perieHus ypaBHEHH M HepaBeHCTB. ['paduueckue
METO/IbI PELICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB M
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJlady U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTteMaTH4eCcKOro aHAIN3a

[IpuMeHeHre NMPOU3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxnenue  HauOoJbIIero M HAMMEHBIIEro  3HAYEHUM
HENpephIBHON (DYHKIIMHU HAa OTPE3KE.

[IpuMeHeHre NpPOM3BOAHOM Il HAXO0XJIEHUS HAWIy4yllero peuneHus B
NPUKIAIHBIX 3aJadax, Il ONpPENCIICHUS CKOPOCTH M YCKOPEHHMS Iponecca,
3a1aHHOTO (POPMYIIOM MU Tpad)UKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHUs TEpBOOOPA3HBIX.

Wnrerpan. ['eomerprueckuii CMBICII UHTErpaia. Brrancnenue
onpenenéHHoro uHTerpaia mno ¢popmysie Hetorona-Jleitbuuiia.

[Ipumenenne uHTErpajia A HaXOXKIEHUS IUIOMIAJEH MIOCKUX (Guryp u
00BEMOB r€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHBIX
YPaBHEHUM.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3UIIMHA 00YJAIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOI'O  4JI€HAa  POCCHMCKOro  00IlecTBa,  MPEACTaBIEHHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLenyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl U JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMH B JPYTHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKu U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHHUH, pacCy ICHHUI, BOCPUUMYNBOCTD
K MAaT€MaTUYECKHUM aCIIE€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh yYMEHUSI TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0€30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCTIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOUsS, HHTEpEC K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun © peamu30BbIBATh COOCTBEHHBIE >KM3HEHHbBIC TLIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHUIO U
caM000Opa30BaHUIO Ha TMPOTHKCHHH BCEUW JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCITHTAHUS:

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYCCKOW  KYJIBTYpPhl, TOHUMaHUE BJIUSHHS
COIMATPHO-PKOHOMHYECKHX TPOIIECCOB Ha COCTOSIHHE MPHUPOJTHONW M COIMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWK JJId penieHus 3aaad B 00JacTu
OKpYy’Karoleld cpenapl, IUIAHUPOBaHUE IIOCTYIIKOB M OICHKH HX BO3MOXKHBIX
TIOCJICJICTBUM ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAHUE
MaTEMaTUYECKOH HayKH Kak cepbl UYeTOBEYECKON ICATEIHHOCTH, JTAIloB &
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHHMS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYI0 W HCCIEIOBATEILCKYIO ACSITEIBHOCTD
WHIUBUYJIBEHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHBbIE el CTBUSA

ba3zoBble 1ornyeckue qeicTBus:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKUX
O00OBEKTOB, TIOHSATHH, OTHOIICHWA MEXAY TOHITHSIMH, (POPMYyIHPOBATH
oTpe/IeICHUS TIOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMS J11 0000IICHHS U CPABHEHM S, KPUTEPUU TPOBOJIMMOTO aHAJIM3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U NPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TIPOTUBOPCYUHSI
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSX, MpEIaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKITFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(mpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAITUIO, IPUBOTUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BHIBOJIBI;

BBIOMpaATh CMoco0 pelreHus y4eOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIIEHUSA, BbIOMpaTh HaumOoJiee TMOAXOASMMA C  Y4&ToM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBarejbCcKkie AelCTBHUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS,
GopMynMpoBaTh  BONPOCHl,  (UKCHPYIOLIME  MPOTUBOpEYre,  MpoodseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEA0BAHHE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 00OOICHUM;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MpPOLIECCa, a TAKKE BbIIBUIAThH
IPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIIAITh Je(UUUTHI MHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJiI OTBETa Ha
BOIIPOC U JJISI pELLICHUS 33]1a4u;

BbIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIMYHBIX BUIOB U
dbopM mpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uH(popMau o CaMOCTOSITEIIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCHIPUHUMATh U (OPMYJIMPOBATH CYkKJACHHUS B COOTBETCTBHH C YCIOBUAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W INMHUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS 110 XOJy PCIICHUS 3a/Jauu,
KOMMEHTHUPOBATH MOJIYUYCHHBIN PE3YJIbTaT;

B XOJIe OOCYXKIICHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4i, BBICKAa3bIBaThb HWACH, HAILCJICHHBIC Ha IIOHUCK
peuiCHuA, COIIOCTABJIATH CBOM CYXXACHHUA C CYXKIACHUAMHU OPYTHUX YYACTHHKOB
ayajora, oOHapyKMBaTh Pa3lIMuue W CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(GbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pCSYJ'IBTaTBI pemeHm{ 3aaa4u, C—)KCHepI/IMeHTa, HCCJICA0BaHNs],
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIJICHHS C y4€TOM 3aaad
IIPE3EHTAIN U OCOOEHHOCTEH ayIUTOPHUH.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yJibTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/Ja4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBAaTh COOTBETCTBUE Pe3yiIbTaTa LEIU U YCIOBUSM, OOBSCHITh TPUUHHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYATIbHOU
paboThl MpU peIIeHHH Y4YeOHBbIX 3ajlady, NPUHUMATH II€Jb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pabOThI, pacmpenessiTh
BUIIbI paboOT, JIOrOBapWBaThCs, OOCYXJaTh TMPOIECC W Pe3yJbTaT paboOTHl,
0000maTh MHEHHUS HECKOIBKHX JTIO/ICH;

y4acTBOBaTh B TPyNNoBbIX (opmax paboThl (0OCyxkAeHHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ HHBIE), BBIIIOJHITH CBOIK YacTh pabOThl U
KOOPAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bl, OLEHHUBAaTh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEJMETHBIE PE3YJ/IBTATDBI

K xonmy o6yuenuss B 10 kjacce oOydaromuicsi TMOJIYYUT CIEAYIOIIUE
IpEeMETHBIC PE3yJIbTAThl MO OTACIBbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajia MAaTEMaTHYECKOTO aHaTN3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OIEpUPOBATH MOHATHUSIMH: paAIlMOHAIBLHOE YHCIO, OECKOHEUYHas
nepuoguyeckas JapoOb, TMPOLEHThI, HPPAIMOHAIBHOE YHUCIO, MHOXECTBA
paLMOHATIBHBIX U IEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIIBHOTO YUCIIA;

IPUMEHSATh JIpoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUN U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTPaBUJIa OKPYTICHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypabHOM
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIIC/ICTBUSA, PABHOCUJIBHBIE HEPABEHCTBA;

IPUMCHATh pa3IMUHbIE METOAbI PCEIICHHUS paIllMOHAIBHBIX H JPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATHh IMOHITHSAMU: MHOTOUYIEH OT OJIHOH IePEeMEHHOM,
MHOTOYJIEH C IeIbIMA Kod(phUIIMeHTaMHd, KOPHH MHOTOWICHAa, NPUMEHSTH
JEJICHUE MHOTOWICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
IJIs1 pELLICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEeACTUTeNIb MaTpPUIl 2 X 2 W €ero TreOMETPUUYECKUN CMBICI,
VCIOJIB30BaTh CBOMCTBA OMNpPEHEAUTENd 2 X 2 ISl BBIYMCICHUS €ro 3HA4YeHUs,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIW C IIOMOIIBKD MAaTpHUIl W ONPEACIUTENEH,
VHTEPIPETUPOBATH MTOTYYEHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHus
J0orapu(PMUUIECKUX BBIPAKCHHMH;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIbHBIC, TOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHYECKHUX BBIPAXKECHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHblE CUTyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIPAKEHHUSI, YpaBHEHHS, HEpPAaBEHCTBA 110 YCJIOBHUIO 3aJaud, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIMUS, CIOCOOBI 3ajaHusl (PYHKIMH,
B3aUMHO O0OpaTHble (QYHKIMHM, KoMmo3uuus GyHKIUM, rpaduk QGyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIC TTpeoOpa3zoBanus rpaduKoB PyHKITHI;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATH MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
nepuoanueckre QyHKUIUHU, MPOMEXKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAaKCUMYMbI U
MUHUMYMBI (DYHKIMM, HauOoOJblIEE M HAUMEHbLIEE 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi CTEeNeHH Kak (PyHKUHH OOpaTHOM CTENEeHu ¢
HATypaJbHBIM MOKa3aTeJeM;

ONEepUPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIpOOHO-TMHEHHAs
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPA(PUKOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: IOKA3aTeNbHAs M JIorapupMuyecKas
(GyHKUMH, UX CBOMCTBA M rpauKH, MCHOJB30BATh MX TpadUKH AJsl PELICHUS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpeielIeHue TPUTOHOMETPUUYECKUX (PYHKLIMIA YUCIOBOIO apIyMEHTa;

UCTONIb30BaTh rpaduku (QYHKIMA JJIs  MCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN MpHU pelIeHUM 3a7a4d U3 JIPYTruX y4eOHBIX MPEIMETOB U pealbHOM
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

Havayia MaTeMaTH4eCKOro aHaJIm3a:

CBOOOJITHO ONEpPUPOBATH MOHATUSMHU: apu(pMETHUYEeCKass M TeoMEeTpUUYecKast
nmporpeccusi, 06CKOHEYHO yOBIBAIOIIasi TeOMETpUIEcKasl IPOrpeccusi, TMHEHHBINA 1
AKCIIOHEHLIUAIBHBIN pOCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl pPEUICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHITUSIMU: TOCIIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEA0BATEIbHOCTE, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHaln3a
OECKOHEUHO MaJlblX;

CBOOOZHO OINEpPUPOBATH TMOHATUSMHU: HENPEPBbIBHbIE (PYHKIMH, TOUYKU
pa3psbiBa rpaduka GyHKIUH, aCUMIITOTHI Ipadrka QyHKINH;

CBOOOJIHO OIEepupoBaTh MOHATHEM: (YHKLHMS, HENpepbiBHas Ha OTPE3KE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU: TiEepBasi U BTOpas MPOU3BOJIHBIC
¢yHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATH [TPOU3BOAHBIE CYMMBI, IPOU3BEACHUSA, YaCTHOIO U KOMIIO3UIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIOJIb30BaTh T€OMETPUYECKHA M (DU3MUECKHl CMBICA MPOWU3BOJHONU IS
peleHuns 3a1ay.

MHoKecTBAa H JIOTHKA:

CBOOOZHO  ONEpPUPOBATH  TMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIliapart JJisl ONMCAaHUs PEaIbHbIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHNUH 3a]a4 U3 IPYTHX y4eOHBIX IPEAMETOB;

CcBOOOZHO OIEpPUPOBATH MOHATUSMU: OIpeAeNieHHe, TeopeMma, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMATHUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCUIIBHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydarOImUiCS TMOMYYUT CIEAYIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodel MmporpaMMbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMaTHYECKOI0 aHAIU3ay:

Yucia 1 BHIYMCIICHUSA:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHOECTBA HAaTypaJbHbIX M LEJBIX YHUCEN, UCIOIb30BaTh NMPU3HAKU JEIUMOCTH
nensix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen Uil peleHus 3a1ay, IPUMEHATh
anroput™m EBknunaa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJHO OMNEPUPOBATH MOHATHUSIMH: KOMIUIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYUCJIa B aireOpandyeckon M
TPUTOHOMETPUUECKON (hopme, BBIMOJIHATH apu(METUUYECKHE ONepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHITHSMHU: HPPAIMOHAIBHBIC, MMOKAa3aTeIbHBIC M
jJorapu@MuUUYecKue HEpPaBEHCTBA, HAXOJAUTh HX PEHIEHUS C  MOMOIIbIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMNEpPUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
NPUMEHATh  HEOOXOJIMMBbIE  (QOPMYJbl  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEUW PAllMOHAJIbHBIX, UPPALMOHAIBHBIX, [TI0KA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VPppalUOHAIBHEIE, MOKa3aTebHbIE,
jJorapu@mMuyeckue W  TPUTOHOMETPUYUECKHME YpPaBHEHHSI U  HEPABEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHUs] YPaBHEHUN M HEPABEHCTB, a
TaKKe 3a]1a4d ¢ NapaMeTpaMy;

MOJENUPOBATh pEaJbHbIE CHUTYAllMM Ha S3bIKE aJreOpbl, COCTaBIAThH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIEM C MHCIOJIb30BAaHHEM ammapara aiareopsl,
VHTEPOPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPaPUKU:

CTPOUTHh TpadUKU KOMIO3UIUU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOWCTB KOMITO3UITNU JABYX (DYHKIIHIA;

CTPOUTh TeOMETpUYECKHe oOoOpa3bl ypaBHEHUW U  HEPABEHCTB  Ha
KOOPJAMHATHOM IJIOCKOCTH;

CBOOOJTHO  ONEpUPOBaTh MOHATHUSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
yHKIIHi;

OpUMEHATh (YHKIUM JJI1 MOJCIMPOBAHUS M HCCIEAOBaHUS pealbHBIX
IIPOLIECCOB.

Hayajna MmareMaTH4eCKOro aHa/IU3a:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAHUS (DYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJIUTh HauOOJIbIIee U HAMMEHbIIIee 3HAUCHHs] (PYHKIIUM HETPEPHIBHOW Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4YlIEro pEIICHUS B
NPUKIAIHBIX, B TOM 4YHCIE€ COLUUAIBHO-DKOHOMUYECKHX, 3ajadax, st
ompeeleHUs CKOPOCTH U YCKOpPEHHUsl Ipoliecca, 3aJaHHOro GopMysiod WIn
rpadukom;



cBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Has, OMNpeIeIEHHBIN
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HbIE AIEMEHTAPHBIX (PYHKIUI UM BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HaXOAUTH IJIOLIAAN IIIIOCKUX GUTYp U 0OBEMBI TEJ C TOMOLIBIO UHTETPaa;

UMETh IPEJCTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUM Ha IpPUMEPE
cocTaBiieHUs TU(PPepeHIInaNbHbIX YPAaBHEHHI;

pemiarh NpUKIAAHbIE 33a4d, B TOM YHUCJE COIMATbHO-KOHOMUYECKOIO U
($u3nyeCcKOro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaAIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo yacos
Ipa Cnmcox MTOTOBBIX Crnoco0 oneHkn
HaumenoBan KTH 0P IUIAHHPYEMBIX Pe3yJIbTATOB HTOrOBBIX
Ne uepasiesioB u KonTpo qeck € YKa3aHHeM ITaloB UX NJIAHUPYEMBIX
/i TeM Bcero JILHBIE e ¢dopmupoBanus pe3yJbTaToB
a0oThI
nporpaMMsl p paco
ThI
bubimoreka IIOK CB000HO OTIEpUPOBATH [IpakTrdeckas
https://m.edsoo.ru/ NOHATUSIMUA . HATYpPaJIbHOC U pa60TapemeHHe
MHOKECTEO 7f4131ce IIEJIOE YHCIIO, Y4EeOHBIX U
CHCTRUTEIBHBIX resh.edu.ru MHOYKECTBa HATyPATbHBIX MPaKTUKO-
1 [ENBIX TUCEl, OPUEHTHUPOBAHHBIX
qpncen. MHOTOYJIEHBI. yaklass.ru
. HCIIOJIB30BaTh MPU3HAKH 3a1a4;
1 Panpionansu 24 1 uchi.ru
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YpaBHEHUS U
HEPaBEHCTBA.
CucTeMbIIMHEMHBIX
ypaBHEHUI

nemuMocTH Tenbix ancer, HO/
n HOKHaTypanbHBIX dncen
JUISL peIIeHUST

3aJ1a4, IPUMEHSTh aJTOPUTM
EBxinaa;cBo001HO
OTIEPUPOBATH MOHITHUAMHU:
HppanoHaIbHEIE,
MTOKa3aTeNbHbIE U
JorapuMHUIECKHC
HEPaBEHCTBA, HAXOIUTH UX
PEIICHHS C TIOMOIIBIO
PAaBHOCUJIBHBIX IMIEPEXO0I0B

- YCTHBIH OMpOC;
-perenne y4eOHbIX
HAIPAKTUKO-

OpHEHTHPOBAHHBIX 3324



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://www.yaklass.ru/?%045;
https://uchi.ru/

OyHKIMA U
rpaduKu.
CrenenHast QyHKIUS
CLIETBIM
noKasaresieM
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bu6nmorexa [IOK
https://m.edsoo.ru/

7f4131ce
resh.edu.ru
yaklass.ru

uchi.ru

Crpowurts rpaduku
KOMITO3UIMA (HYHKITHIA C
ITOMOTIIBIO 3JIEMEHTAPHOTO
HUCCJICAOBAaHMUSI U CBONCTB
KOMITO3UIMUIBYX (DYHKITHIA;
CTPOUTH FCOMETPUICCKHE
o0pa3blypaBHEHUH U
HEPaBEHCTB Ha
KOOpJMHATHOM

IJIOCKOCTH;

CBOOOJHO ONEpUPOBATH
HOHATHAMH:

rpaduKu
TPUTOHOMETPUIECKUX
hyHKIWHIT;

[IpakTuyeckas
paboTapernicHne
Y4IEOHBIX U

MPaKTHUKO-
OpPUEHTUPOBAHHBIX
3am1ad;

- YCTHBIN OIIPOC;
-pemenne yaeOHbIX
WUTIPAKTHKO-
OpHEHTHPOBAHHBIX 3a7a4

[IpuMeHsTs GYHKIMH I
MOJICJIMPOBAHUS U
HCCIICIOBAHUSPEATTEHBIX
MIPOLIECCOB.

CBOOOJHO OTNIEPUPOBATH
MTOHSTHAEM: CTETICHb C
LIEJTBIM TTOKa3aTeleM,
HCTIOTIH30BaTh
MMOAXOIATIYI0 hopmMy
3aIIMCHU JCUCTBUTENLHBIX
YUCEN IS PEIICHHS
MPaKTUYECKUX 3a/1a4 U
MIPEJICTABJICHUS TAHHBIX



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://www.yaklass.ru/?%045;
https://uchi.ru/

bubanorexa [IOK CB000HO OTIEpUpPOBAThH [IpakTrueckas padora
https://m.edsoo.ru/ TIOHATHEM: penieHue y4eOHbIX 1
7f4131ce apu(MeTH4eCKHil KOPEHb IIPAKTHKO-
Apudmernyeckuit resh.edu.ru HATypaIbHOHCTENICHH OPHUEHTHUPOBAHHEIX
KOpEHb N-0i CBOOOJIHO OTNIEPUPOBATH 3a/1a4;
15 yaklass.ru OHSTHEM: y
CTCTICHH. . - YCTHBIH OMPOC;
WppalnroHasibHbie uchi.ru CTCICHb C palHOHATILHBIM -pellenye y4eOHbIX 1
ypaBHEHUS fokasareieM MPaKTHKO-
OpPUEHTHPOBAHHBIX 33J1a4
bubnunorexa [JOK CB000JHO OnEepupoBaTh I[IpakTuueckas padora
https://m.edsoo.ru/ MTOHATUAMU: TpadUKn pelreHue y4eOHbIX 1
7f4131ce ITOKA3aTEeNbHBIX (yHKITHIH, MIPaKTHKO-
[NokazarensH resh.edu.ru pelIeHre MOKa3aTeIbHbIX OPUEHTHPOBAHHBIX
asipYHKIIHUSL. 10 yaklass.ru ypaBHEHUI 3am1ad; )
IToka3arenbH . - YCTHBIN OTIPOC;
bICYpaBHECHUS uchi.ru -pelieHue y4eOHbIX 1
MPaKTHKO-
OPUEHTHPOBAHHBIX 331a4
Jlorapudmugeck Buommorekxa L[OK CB00OTHO OTIEPHPOBATH [IpakTrueckas padora
as(QyHKITHS. 18 https://m.edsoo.ru/ TTOHATUAMU: TpaQuKu perieHue YIeOHBIX ’
Jlorapudmuyeckue 7f4131ce JorapuMHUIECKUX (PYHKITHH, MIPaKTUKO-
resh.edu.ru perIeHue JoTapuPMUICCKUX
ypaBHEHUI
yaklass.ru
uchi.ru
ypaBHEHUS OpPHEHTHPOBAHHBIX
3am1ad;

- YCTHBIN OTIPOC;
-peleHre y4eOHbIX 1
MPaKTHUKO-
OpHEHTHPOBAHHBIX 337a4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://www.yaklass.ru/?%045;
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://www.yaklass.ru/?%045;
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://www.yaklass.ru/?%045;
https://uchi.ru/

Bbuoauorekxa L[OK Pemars Tpuronomerpuueckue HpaKTHqGCKa;{ pa60Ta
https://m.edsoo.ru/ BBIPQKEHUS, YPaBHEHUS U perieHue YICeOHBIX ’
7f4131ce HEpPaBEHCTBA;IPUMEHATH MPaKTUKO-
rpadIeCcKue METOIBI JJIs OpPHECHTHPOBAHHBIX
TpUroHOMeTpHIECK resh.edu.ru pad 3 P P
perieHus ypaBHEHUH U 3aj1ad4;
MEBBIPAKECHUS U 22 yaklass.ru .
] HEPABEHCTB, a TAKXKE 3a/1a4 C - YCTHBIA OTIPOC;
ypaBHEHUS uchi.ru
) napameTpaMu -perieHue y4eOHbIX U
MIPaKTUKO-
OPHECHTHPOBAHHBIX 3371a4
Bbubnnorexa [LIOK ITocnenoBaTeIbHOCTH, CIIOCOOBI [IpakTrdeckas pabota
https://m.edsoo.ru/ 3a/laHus pelieHue y4eOHBIX U
7f4131ce rnocjenoBaTeabHOCTe. MeTo MPaKTUKO-
resh.edu.ru MAaTEeMaTUYeCKON MHIYKIIUU. OPHUEHTHUPOBAHHBIX
MOHOTOHHEIC H 3a7a4;
yaklass.ru y
hi OTpaHUYCHHBIE - YCTHBIN OTIPOC;
uchi.ru MOCIEIOBATEILHOCTH. -pelieHue y4eOHbIX ’
ITocnemoBaTenLHOCTH
10 Hcropwst BOSHUKHOBEHUS MIPaKTUKO-
HATIPOTPECCUH

MaTeMaTHIeCKOToaHamn3a
Kak aHanm3a 6ECKOHEUHO
MaJIbIX.

Apudmerndeckas u
reOMeTpHYECKas MPOTPECCUU.
Beckoneuno yObIBaromas
reoMeTpHYecKas MPorpeccusl.
CyMMma OecKOHEeuHO
yOBIBaromen
TEOMETPUYECKOM MMPOTPECCHH.
JIvHelHbIN 1
9KCMOHEHIIUAJILHBINA POCT.
Yucno e. DopMyia CI0KHBIX

OPUCHTUPOBAHHBIX 3a1a4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://www.yaklass.ru/?%045;
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://www.yaklass.ru/?%045;
https://uchi.ru/

npoueHToB. Mcnons3oBanue
MIPOTPECCUH IJIS1 PEILICHUS
peanbHBIX3a1a4
MIPUKJIaTHOTO XapaKTepa.

HenpepsiBHbIE

(dhyHKIUY.
ITpousBoHas

20

bubnunorexa [IOK
https://m.edsoo.ru/

7f4131ce
resh.edu.ru
yaklass.ru
uchi.ru

CB0060HO OTIEpUPOBATH
MOHSTUSMH: HENIPEPBIBHBIC
(bYHKIMHU, TOYKH pa3pbiBa

rpaduka QyHKIIUH, aCHMITTOTHI

rpadukadpyHKIAN;
CBOOO/THO OTIEPHPOBATh
TTOHATHEM: (DYHKITHS,
HETpepbIBHAS Ha OTPE3KeE,
IIPUMEHSTH CBOMCTBA
HENPEPBIBHBIX QYHKIUH 151
pelieHus 3a1ad;
CBOOOJHO OTIEpPUPOBATH
MOHATUSIMH:TIEPBAst U
BTOpasi IPOU3BO/IHBIC
(byHKIMH, KacaTenbHas K
rpaduKy GyHKINW;
BBIYHUCIISTH TIPOU3BOIHBIC
CYMMBI, TIPOU3BEJICHUS,
YacTHOTO ¥ KOMITO3UIIHU
IBYX (QyHKIMH, 3HATH
MIPOU3BOIHBIE
9JIEMEHTAPHBIX (QYHKINH;

HCIIOJIb30BATh FCOMCTpI/I‘-ICCKI/Iﬁ n

(hm3HYEeCKUil CMBICT
IIPOM3BOTHON IS PEIICHHS
3a/1ad.

[MpakTuueckas padorta
peleHre y4eOHbIX 1
MPaKTHUKO-
OPHEHTUPOBAHHBIX
3a1ay;

- YCTHBIH 0ONpOC;
-pereHne yIeOHbIX ’
MIPaKTUKO-

OPHUEHTHPOBAHHBI
X 3a1a4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://www.yaklass.ru/?%045;
https://uchi.ru/

Pemars JKU3HEHHBIE
MIPUKJIAJHbIE 3aJadd, B

I[TpakTndeckas padora
pelnieHue y4eOHbIX ’

TOM YHCIE COLHUAIBHO- HPaKTHKO-
KOHOMHYECKOTO " OPHEHTHUPOBAHHBIX
IToBTOpEeHn
5 (uzngeckoro 3amay;
e o
’ Xapakrepa, Cpe/cTBaMH| - YCTHBIH OIPOC;
000011eHH
MaTeMaTHK1 -peleHre y4eOHbIX 1
e
, NPaKTHUKO-
CHCTEeMAaTU3aIHS
. OpUEHTHPOBAHHBIX 3a7a4
3HaHUH
OBUIEE KOJIMYECTBO 10

YACOB IIO [TPOTPAMME
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11 KJIACC

KoanuecTBO Yyacos

CIIHCOK HTOrOBBIX

IIpa IAHHDYeMbIX Cnoco0 oueHku
HaumenoBan Kont KTHY Py HTOTOBBIX
° 20P pe3yabTaToB ¢
Ne nepasiesioB u poJb ecKmne TUIAHUPYeMBIX
2 HBIC yKa3aHHEM JTanoB X
/i TeM Bcero pabo pe3yJbTaTOB
26 (popmupoBanus
NPOrpamMMbl pavdo ThI ThI
Buoauorekxa ]_[OK Hcnons3oBars [IpakTrueckas pa60Ta
https://m.edsoo.ru/7f41 NIPOU3BOJIHYIO [ peluenue y4eOHbIX 1
31ce WccllefoBaHus PYHKIINN MIPAKTHKO-
resh.edu.ru Ha OPUEHTHPOBAHHBIX
MOHOTOHHOCTb U 3ajad;
yaklass.ru -
9KCTPEMYMbI;HAXOIUTh - YCTHBIH OMPOC;
Hccnenosanue uchi.ru PEMYMBL Y poc;
. HanOoJIbIIee U -peleHre y4eOHbIX 1
¢byHKumii ¢ 22 1
HaMMEHbIIIee 3HAUCHUS MPaKTHKO-
MTOMOTIBIO .
IpomsBONHOH (yHKIIMHHETIPEPHIBHOHN Ha OpPUEHTHPOBAHHBIX
OTpe3Ke; UCIOIh30BaTh 3a1a4

MIPOU3BOAHYIO IS
HaXOKJCHUS HAMTy4IIero
pEIICHUS B IPUKJIATHBIX,
B TOMYHCIIC COITHATBLHO-
SKOHOMMYCCKHX,

3aJadax, Jist
oTIpeieTIeHHsI CKOPOCTH

H

YCKOpEHHus Ipolecca,
3aJ]aHHOT'0

dhopmytoit unu rpadhuKoM
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bubnmorexa IIOK CBoOoaHO [IpakTrueckas padora
https://m.edsoo.ru/7f41 OIIEPUPOBATDH pelieHne y4eOHbIX 1
31ce MMOHATHSIMHU: MIPAKTHKO-
nepBooOpa3Hasi, OPHEHTHPOBAHHBIX
I[TepBooGpasHas resh.edu.ru p p . p p
12 onpeaeaEHHbII 3a71ad4;
MHHTETPa yaklass.ru .
hi HUHTErpajl, HAXOUTh - YCTHBIH OTIPOC;
ucht.ru nepBOOOpa3HbIC -perieHue y4eOHbIX U
3JIEMEHTAPHBIX MPaKTHKO-
GyHKIMI 1 OpPUEHTHPOBAHHBIX
BBIYUCIIATH UHTETPA 110 3amay
¢dopmyneHrroToHa-
JleiOuuna;
HaXOJIUTh TUIOIIAIN TUIOCKHX
¢buryp 1 00BEMEI TEN C
ITOMOIIBIO
WHTErpaa;
HMETh
MIPEJICTaBIICHUE O
MaTeMaTHIECKOM
MOJICTTUPOBAHUH HA
[IPUMEPECOCTABIICHUS
muddepeHranbHbIX
YpaBHEHUH
Tpadp Bubnuoreka HOK CB0OOOTHO OTIEPUPOBATH [MpakTrueckas padora
paduku
: MMOHATHAMU: TpapUKH elIeHre yIeOHBIX U
S — https://m.edso0.ru/7f41 pad p y
. 31ce TPUTOHOMETPUIECCKHUX MIPAKTHKO-
Xynicunit. 14 (GYHKIMT; IPUMEHSTH opwue oBa
; WEHTUPOBAHHBIX
Tpuronomerpuyeck resh.edu.ru Y P P P
GYHKIUH JUIs 3a1a4;
HEHEPABEHCTBA yaklass.ru .
hi MOJICJIMPOBAHUS U - YCTHBI oTIpoC;
ucni.ru

HCCIICTOBAHUS
pEabHBIX MPOIECCOB

-perieHue y4eOHbIX U
MPaKTHKO-
OpPHUEHTHPOBAHHBIX
3aj1a4
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Bubnuoreka HOK Pemats [MpakTrueckas padora
https://m.edsoo.ru/7f41 HppanuoHalbHbIE, pelieHue y4eOHbIX 1
Vippanonamb s 3lce MMOKa3aTebHEIC, MIPaKTHUKO-
. HOKA3ATE B HBIE resh.edu.ru sorapuMUIECKre U OPHUECHTHPOBAHHBIX
24 HEPaBEHCTRA, 3a7ad4;
" yéklass'ru cojiepKarme - YCTHBIA OTIPOC;
JorapugMuIecK uchi.ru
MOZYJIU U -perieHue y4eOHbIX U
HetepapercTea MapameTphl; MPaKTUKO-
MPUMEHSTH rpaduueckue OPUEHTUPOBAHHBIX
METOABIIJIS PELICHUS 3a1a4
YpaBHEHUH 1 HEPABEHCTB,
a TakKe 3a7a4 ¢
napamMeTpamMu
bubimoreka ITOK CB00601HO OTIEpUPOBATH [IpakTraeckas pabora
https://m.edsoo.ru/7f41 TMOHATUSIMHU: KOMIIJIEKCHOE peuieHue yqe6HLIX u
31ce YUCIION MHOKECTBO MIPaKTUKO-
resh.edu.ru KOMIIJICKCHBIX YHCET, OPUECHTUPOBAHHBIX
KoMIutekcHbIe yucia 10 yaklass.ru MPEACTABIITE AT, .
] KOMIIJICKCHBIE - YCTHBIN OTIPOC;
uchi.ru yucia B -perieHne y4eOHbIX 1
anrebpandecko MPAKTHKO-
17871 OpPHUEHTUPOBAHHBIX
TPUTOHOMETPHUYECKOU 3a7a4
(dhopMe, BBITIOTHATH
apudmernieckre
oTieparfy ¢ HUIMHU U
n300pakaTh
Ha KOOPJIUHATHOU
TJIOCKOCTH
Harypansueie u niessie 10 bubnunoreka ITOK Uucna v BEIYUCICHUS: [MpakTrueckas padora
https://m.edsoo.ru/7f41
3lce
resh.edu.ru
yaklass.ru

uchi.ru
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qrcia CBOOOJTHO OTIEPUPOBATH peleHre y4eOHbIX 1
HOHSTHSIMU: HPaKTHKO-
HaTypaJbHOE H IeJI0e OPHEHTHPOBAHHBIX
YHCII0, MHOYKECTBA 3ajay;
HATypaJIbHBIX U LEIBIX - YCTHBIH OTIPOC;
YHCEII, UCTI0JIb30BaTh -pelenre y4eOHbIX 1
MPU3HAKA MPaKTHKO-
JETUMOCTH LEIbIX YHCell, OpPHEHTHUPOBAHHBIX
HOJ nHOK narypanbHbIx 3a1a4
YHCeNl A7 PeLeHuUs 3a/1a4,
NPUMEHSTH
anroput™m EBknnna
Bbubnmorexa IIOK CB000IHO [IpakTrueckas padora
https://m.edsoo.ru/7f41 OnepHpOBaTh pelueHne y4eOHbIX 1
31ce MIOHATUSAMU: MPAKTHUKO-
Cucremsl 0T
cucremMa u OpPUEHTHUPOBAHHBIX
PAIHOHATHHBIX, resh.edu.ru p p
COBOKYITHOCTb 3a71a4;
HPPalHOHABHBIX yaklass.ru N .
12 ) ypaBHEHUI 1 - YCTHBIH OTIPOC;
MOKa3aTeIbHBIX U uchi.ru
HEPaBEHCTB, -perreHne y4eOHbIX U
JTOTapUHMHUIECKUX
. PaBHOCHJIbHBIE MPaKTHUKO-
ypaBHEHHUH
CHUCTEMBI U CUCTCMBI- OPUCHTUPOBAHHBIX
CIICACTBUA,HAXOJNTH 3aaa4

peuieHrud CUCTEMBI U
COBOKYITHOCTEM
palOHAIbHBIX,
HppaLOHANbHBIX,
MOKa3aTeJbHbIX U
norapu(MHIECKIX
ypaBHEHU U

HEPaBEHCTB
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Bubnuoreka ]_[OK [IpuMensTh paznauyHbie [MpakTrueckas padora
https://m.edsoo.ru/7f41 METOIBLIUIS PELICHUS penieHne y4eOHbIX ’
3anaun ¢ napamerpamu 16 3lce YpaBHEHHUI U HEPABEHCTB, MPAKTHKO-
resh.edu.ru a TaKKe 3a71a4 ¢ OpPHUEHTUPOBAHHBIX
yaklass.ru rapameTpaMu 3aj1ad4; )
] - YCTHBIN OTIPOC;
uchi.ru -perieHne y4eOHBIX ’
MPAKTHUKO-
OPHUEHTUPOBAHHBIX
3a1a4
Bubnuoreka ]_[OK OJeJINPOBaTh peajbHbIC [pakTrueckas padora
[ToBTOpEHUE, https://m.edsoo.ru/7f41 CHUTYyaIM1 Ha SA3BIKE pelieHue y4eOHbIX 1
006001eHwme, 16 3lce anreOpbl, COCTaBIISThH MIPaKTHKO-
CUCTEMAaTHU3aLMs resh.edu.ru BBIPAKEHUS, OpPHUEHTUPOBAHHBIX
3HAHUH yaklass.ru ypaBHEHMUS, 3aj1ad; )
. HEPABEHCTBA U UX - YCTHBIN OIIPOC;
uchi.ru

CHCTEMEI 110 YCIIOBHIO
3aJa4H,
HCCIIEI0BATH TOCTPOCHHBIE

-perieHne y4eOHBIX ’
MIPaKTUKO-
OPUCHTUPOBAHHBIX
3aja4
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MOJIEJHN C UCIIOIb30BaHUEM
ammapaTta anredpsl,
MHTEPIPETUPOBATH IOy YCHHBIN
pe3ynbTar

OBLIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME
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