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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHaU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYMMBIX B MPOrpaMMe CpPEIHEro oOLIero oOpa3oBaHUA,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAJIbHYIO 0a3y aiis
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C Ipyroi CTOPOHBI, (hOopMHUpYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yYarolmuXxcsi Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaromuecs OBJAJIE€BAIOT
YHHUBEpPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KoTopas (popMyIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOrO aHalu3a 3aKia/(bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OMOJIOIHH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIOJNb30BaTh UX AJIs JajbHEHIIero oOpa3oBaHUsA U B
IIOBCEIHEBHOH kM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUUSMHU aireOppl M MaTeMaTU4YEeCKOro aHajlIu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JIOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U PacCy’kIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJIoruio, (opmupyer
KpPEaTHBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyuenus yueGHOro kypca «Aisredpa M Hayajlla MaTeMaTH4YECKOTO
aHalM3a» O0ydYarolyecs IMOJy4YaroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOEHHSI MaTEMaTUYECKUX MOJIEICH pealbHbIX CUTYalUH,
UHTEPIPETALIMA  TOJNYYEHHBIX  PELIEHWH, 3HAKOMATCA €  NPUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MpPHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENbHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yyd4eOHbI Marepual, CIOCOOCTBYIOMIMIA
(OpMUPOBAHNIO HAYYHOI'O MMPOBO33PEHMS, TaK W 4epe3 CHEUUPUKY Y4eOHOH
NESATEIbHOCTH, TpeOyoIeld MpOJOJDKUTENIHON  KOHUEHTPAllMM  BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTyUYEHHBIH pe3yibTar.

B ocHoBe meToanku 00yueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaIu3a
JIEKUT AESITEITbHOCTHBIN PUHIUI 00YYEHHUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTEMaTHUECKOT O aHAIN3a»
BBIJIEJICHBl  CIEAYIOLUE COJAEpIKATEIbHO-METOonYecKue JuHuM: «UYucna u
BbluncieHus», «Oynkuun u rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaiu3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJEPKATENBHO-METOANUECKUE JIMHUM H3YyYaroTCsl Ha NPOTSHKEHUM JBYX JIET



0o0ydeHust Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHusl, ECTECTBEHHO TOMOJIHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIAasCh HOBBIMH TEMaMU U pasaenaMu. JlaHHbIi yueOHbIH
KypC SBIISIETCS WHTETPaTHBHBIM, IOCKOJbKY OOBEIMHSAET B cebe coaepKaHHe
HECKOJIbKMX MaTeMaTHYeCKHX MUCIMIUINH, TAKUX KakK anredpa, TPUTOHOMETPUS,
MaTeMaTHYECKUN aHaIN3, TEOPHUS MHOXKECTB, MaTeMaTHUeCKas JIoTuka u npyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJeBAIOT BCE OoJiee MIMPOKUM MaTeMAaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTENIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJENb pEaTbHONW CHUTyallud, MPUMEHSTh 3HAHUA,
MOJyYEHHBIC TPH HM3YYEeHUH Y4eOHOTO Kypca, IS PeUIeHHs CaMOCTOSTEIhHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxxarenpHO-MeTOIMYeCKas: JUHUS «YKCia W BBIYMCICHUS» 3aBEpIIaeT
¢bopMUpOBaHNE HABBIKOB MCIOIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHATPHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0S MCIOJIH30BAHUE PA3TMYHBIX
dopM 3ammcu 4YMCIa, YMEHHUE JelaTh NPUKUIKY, BBIIOIHATH HPUOIMKEHHBIC
BBIUMCJICHHSI, OIICHUBATh UYWCJIOBHIC BBIpAXXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCS MHOJKECTBAa HATYypalbHBIX, IENbIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoM H3 OSTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOICTBEHHBIE €My crenuduueckue 3amadyd W OIepaluu: JAeJeHHe Hallemo,
OTIEpUPOBAHME OCTaTKaMW HAa MHOXKECTBE IIeNIbIX YHCEN, OCOOBbIe CBOWCTBA
paIMoOHAaIBHBIX ¥ UPPAIMOHATBFHBIX YHCEN, apu(PMETUUECKHEe OTepaIui, a TaKxKe
U3BJICUCHUE KOPHS HATYPAJIbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronmaps mociiegoBaTeNbHOMY PACHIMPEHHIO KpPyra HCIHOJb3yEeMBIX YHCET H
3HAKOMCTBY C BO3MOKHOCTSIMH UX TMPUMEHEHUS U1l PEIICHUs Pa3lUYHbIX 3a7ad
dbopMupyeTcsi peaCTaBICHUE O €IWHCTBE MAaTEeMAaTUKH KaK HAyKd M e€ poiiu B
IOCTPOCHUU MOJIETIEN peanbHOro MHUpa, HIMPOKO HCIOJIb3YIOTCS O0O0OILIeHHE U
KOHKpPETHU3aIHS.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» PEATU3YETCS] Ha MPOTSIKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
pasnene I[IporpaMMbl MPEayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3yibraTe OOy4alolIUecs OBJAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEHICHUS
palMOHANIBHBIX, HPPAMOHANBHBIX, IIOKAa3aTEIbHBIX, JOTapUIMUYECKAX |
TPUTOHOMETPUUECKUX ypPaBHCHUW, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
collepkanx mapameTpbl. [lomydeHHBIE YMEHHsS IIUPOKO HCIONB3YIOTCS TIpU
UCCIeIOBaHNH (DYHKIIMH C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUN MPHUKIIATHBIX
3a71a4d ¥ 3a/1a4 HA HAXOXKJICHHUE HAWOOJBIINX U HAUMEHBINNX 3HAYCHUU (YHKIINU.



Jlannast copepkarenbHasi JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (Qopmynam, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
WUPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKCHHUM, a TaKKe BBIPAKEHUH,
colepkalux CcTeneHu u Jjorapudmel. braronaps u3ydeHuio anreOpanyeckoro
MaTepHaia IpOUCXOIUT ajbHENIIEe Pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, GOPMHUPYIOTCS HABBIKUA JEAYKTHUBHBIX PaCCyKICHUA,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEHN B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeiaraet 3¢ QeKTUBHBIC
WHCTPYMEHTBl Il pELIEHUS MNPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISAIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepkarenbHO-MeToaMYecKass JMHUS «DyHKIHM W TpaQuKW» TECHO
NEeperyieTaeTcs ¢ APYTUMH JIMHUSAMHU y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCJIEI0BAaTEIbHOCTh U3yUeHUsl MaTepuaia. M3yueHre cTeneHHou,
MOKa3aTeJIbHOM, JJorapu@MUUYECKOl U TPUTOHOMETPUUYECKUX (DYHKIIMUMA, UX CBONCTB
U rpaduKoB, UCTIOIb30BaHUE (PYHKUIMU IS pelIeHUs 3a7ad U3 JPYrux y4eOHbIX
IPEIMETOB U PEaIbHOM JKU3HU TECHO CBA3aHO KaK ¢ MaTEMaTHYECKUM aHAIM30M,
TaKk U C pEIICHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMaHHE
yaensercss GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMHU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMK BEJIIMYMHAMH, HCCIEN0BAaTh MOJy4YeHHbIE (YHKUIHUHU, CTPOUTH HX
rpaduku. MaTepuai 3Toi coepKaTeIbHON TNHUN HAIEJIeH Ha Pa3BUTHE YMEHHH U
HABBIKOB, MIO3BOJISIONINX BBIPAKATh 3aBUCUMOCTH MEXIY BEJIMUMHAMHU B PA3TUIHON
dbopme: aHaTUTUYECKOM, Tpaduyeckoi u ciioBecHOW. Ero n3yuenue cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETH3AI1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxxarenpHas auHMs «Hauama mareMaTudyeckoro aHaim3a» MO3BOJIAET
CYILLIECTBEHHO PAaCUIMPUTH KPYT Kak MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNaTh MX HauOOJbIINE U HAaUMEHbIINE
3HAYCHMSI, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TeJN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoueccoB. JlaHHas conepkareibHas JHWHUSA OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTE€MaTHYEeCKHX MOJENeH peabHbIX CUTYyallHi,
MO3BOJISIET HAXOIUTh HAMITyYIlIee PEICHUE B MPUKIIAIHBIX, B TOM YHCIIE€ COLUATIBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOIrO aHajIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMAIBLHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. OO0ydaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTarax, TMOJYyYeHHBIX B XOJE Pa3BUTHS MAaTeMaTHKU KakK HAyKH, U 00 uX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIFOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeTHko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMMKOIBLHON MaTeMaTHKA
U TpejsiaraloT HauOoJiee YHUBEpPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [lodTomy BakHO 1aTh
BO3MOXKHOCTh OOy4aromeMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MAaTHUKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMAaTUKH KakK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJICIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKa3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHSI Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHom kypce «Anrebpa W Hayalla MaTEMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS ATHUX MOJENEeH C MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYeCKOro aHaliM3a, HMHTEpIpEeTallui TOJY4YeHHbIX pe3yJibTaroB. Takue
3a/IaHusl BIUICTCHBI B KQXKIBIN U3 Pa3/iesIOB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHa
y4eOHOTO Kypca IIMPOKO HCIOIB3YEeTCS IS PelIeHUsl MPUKIaAHBIX 3amad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB pEIICHUS TPHUKIAJAHBIX  3a7ad
OpraHU3yeTCs B MPOIIECCe U3YUECHHSI BCEX TeM Yy4eOHOTo Kypca «Anredbpa u Hadaa
MaTeMaTHYECKOTO aHaIN3ay.

Ha wu3ydenne yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4yaca B HE/IEINIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB ISt
peLIEeHUs NPUKIAAHbIX 3a7a4 U3 Pa3JINYHbIX OTPACEl 3HAaHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanMu € JCWCTBUTEIBHBIMU  4HCIaMd.  Moynb
JEeWCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIE BRIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOJIXOAIIECH (OPMBI 3aNUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIC
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOrouneHs! ¢ eapIMu KO3PPUITUESHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JIOTapU(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHuil. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKU CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYEHUs, MPUMEHEHHUE OIPEACIIUTENS ISl PELIECHUS CUCTEMBI
JMHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 33a/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEeHUM. McciienoBanue nmocTpOEHHOM MOJEIN € MOMOIIBK) MAaTPHII
Y OTIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKMX MOJENEH PEANbHOM CHUTyalMH C IOMOIIBIO
YpPaBHEHUW U HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUHW U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DyHKUMM U TPaPUKHU

Oynkuus, crnocoObl 3amanus (GyHKIUH. B3aumHO o00paTHbIe (QYHKIHH.
Komnosumus Qynkumii. 'papuk  ¢yHKImu. OaemMeHTapHble NTpeoOpa3oBaHUs
rpaduKoB QyHKIIUH.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkimm.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
byakuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMHA. MaKCUMyMbl ¥ MHHHMYMBI
dbynkuuu. Hanbosbiiee 1 HauMeHbIiee 3Ha4eHusT QYHKIIMHA HAa POMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W APOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

CrenenHas QpyHKIHA C HaTypaJdbHBIM M LENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-0if cTeneHu Kak GyHKIIUN 0OpaTHOM CTENEeHH
C HATypaJIbHbIM MOKA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwy.
Hcnonb3zoBanue rpadgukoB GyHKIMIA 1715 pelieHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTHYECKON MHAYKINH. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
Hcropusi BOZHUKHOBEHUS MAaTEMaTUYECKOIO aHalM3a KakK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprUecKasi mporpeccud. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. @opmyna CII0KHBIX
NpolEeHTOB. Mcrnosib30BaHWE TIPOTrPECCHH I PEIICHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron
MHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKUMI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUEcKuil U
(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy QyHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKuui.  [IpousBomnas  cyMMbl,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanvu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Oiinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHUM, MPU PEUIEHUH 3aJad U3 APYTIHX
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JT0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NpuU3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOuui nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkiuaa s pemeHus
3a/1a4 B 1IEJIbIX YHUCIIAX.

Kowmmnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHuecKue OoIepalnudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHMs U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpu4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKH U peailbHON KU3HU, HHTEpIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkU. ['eomerpuueckue oOpa3bl ypaBHEHUN W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne mMeTonpl pelieHHs] YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Ui HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUH 3a/ad U3 IPYrHuX Yy4eOHbBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hayana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIero 1 HAMMEHbILEro 3HaUeHUH HellpepbIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHne NpOM3BOMHOM I HAXOXKIECHHS HAWIY4ylIero peleHus B
NPUKIAIHBIX 3a/Ja4dax, ISl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a71aHHOTO (hOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpain. ['eomeTpudeckuid CMbICI HHTETpalia. Berunucienue onpenei€HHOro
uHTerpana no gopmysne Herorona-Jleitonuna.

[IpumeHeHue wHTErpana A HAXOXKIEHUsS IUIOWAAe miIockux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIMaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBFIIETO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMK 00YYarOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0 00IIECTBA, PEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpOLELyp
IpOKJIAaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COI[MAJBHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM MICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKH U JEATENBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO OYIyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PELICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOMs, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHAIBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TPUMCHCHHE MaTEeMaTHMYeCKUX 3HAHUW IS pelieHusl 3agad B o0JlacTu
OKpY>KalolIed Cpefpl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U 00IIIECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3ALINY, OBJIAJICHUE SI3bIKOM MATEMATHUKUA U MAaTEMaTUYECKOM
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KpUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOWpATh CMOCOO pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaNOO0JIee OIXOIAIINN C Y4ETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbIABUTATH
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3JIMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMaTU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PANTUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y peH_IeHI/Iﬂ 3agadu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIUpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYEeCKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA [N U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBApPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboTel (00Cyx)aeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kjacce 0Oy4aromuics TOJYYHUT CIIETYIONTHE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a»:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO OIEpUPOBATh TOHATUSMU: PAIMOHATHHOE YHCIO, OECKOHEUYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENIBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, TPABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYMCICHUN;



CBOOOJTHO ONEPUPOBATHh MOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN ATl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAIIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIEHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy m teopemy Buera mis
peuieHus 3anay;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro IEOMETPUYECKUH CMBICII,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHECHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBID MAaTpUIl U ONPEACIUTEIICH,
VHTEPIIPETUPOBATH ITOJy4YEHHBIN pe3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (QOpPMyJbl  JUIs  PEHICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMH, Trpaduk QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanHus rpadUuKoB PyHKINH;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENEHUS] U MHOXKECTBO
3Ha4eHU! PYHKIUHU, HyIU QYHKIIUU, TIPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbI (DyHKUIMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OTMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LEJNBIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresieM, rpa@uk KOpHsS Nn-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENEeHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKIMY, BBITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TpaduKH AN pelIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PeUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hayana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCTIIOHEHIMATIBHBIN POCT, (hOpMyJia CIOKHBIX IPOIIEHTOB, UMETh IIPEJCTABICHHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU ISl PEUICHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a Kak aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: HETIPEPBIBHBIE (YHKIIUU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QPyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUMN ISl pEICHUS 3a]1ay;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
NBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSAMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIMICSd MOJYYUT CIEAYIOIIHE
IpEeIMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouyel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOIO aHAIA3a»:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpPaJbHBIX U LIEJIbIX YHUCEeJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIEJbIX YHCEl,
HOJ/l u HOK HaTypanpHBIX 4MCeNl Ui PELICHMs 3ahad, IPUMEHSATh aJTOPUTM
EBxnnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIIO, 3aMUCHIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHMCIO UM MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO ONEPHPOBATH TOHATHSIMU: HppaAlMOHANIBHBIC, MOKAa3aTeIbHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYIIECTBISAITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTIEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHbBIX U
JorapuMUYECKUX YPaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMS U  HEPABEHCTBA,
coAepkKallue MOAYJIH U TapaMETPBbI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJauH,
WCCJIEIOBATh TOCTPOCHHBIE MOJENIW C WCIOJb30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE 00pa3bl YPAaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEOBAaHUSL (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAUCHHS (DYHKITUN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECCa, 3aJaHHOTO (GOpMYJI0i UK TpaduKom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no gopmysie Horotona-JleliOnua;

HaXOAMTH IJIOLIAAH IUIOCKUX GUTYp U OOBEMBI TE ¢ TOMOLIbIO UHTETpaa;

UMETh TPEJCTaBICHUE O MaTEMATHUYECKOM MOJEIMPOBAaHUM Ha IpPUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpamMMbl Bcero Kontposbnpie  Tpakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUU
) Oynknuu v rpaduku. CrenenHas GyHKIHS C 12 |
LETIBIM MTOKa3aTeIeM
3 Apudmerndeckuil KOpeHb N-0i CTENEeHH. 15 1
HppaumonaibHble ypaBHEHUS
4 [TokazarenbHast pyHkius. [TokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmudaeckas GpyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpUroHoMeTpUUECKHE BBIPAKEHUS U ” |
YpaBHEHUS
ITocnenoBaTenIbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOMETpUYECKUX PYHKITHAMN. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncia 10 1
HarypanbHblie u 1ienble yncina 10 1
CucreMbl paloHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcbl

MHOk€ecTBO, oneparuy Hal
MHO’KECTBAMH U UX CBOMCTBA

Hwnarpammbl Diinepa-Benna

IIpuMeHeHne TeOpPETUKO-
MHO>KECTBEHHOT'O alapara s PeIeHUs
3a1a4

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JIeCATUYHbIE JPOOU, IPOLIEHTHI,
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUOANIECKUE APOOH

[Ipumenenne qpoOeit u MPOIEHTOB IS
pelIeHMs TPUKIAIHBIX 3a/1a4

[Ipumenenne qpoOeit u MPOIEHTOB IS
pELICHUS TPUKIAIHBIX 3a/1a4

JleicTBuTeNbHBIC YKclia. PanimonanbHbIC U
HUPpAIMOHAIILHBIE YHCIIa

Apudmernueckue onepanum ¢
JCWCTBUTEIBHBIMHU YHCIAMHU




10

Moaynp AEHCTBUTEIBHOIO YHCIIA U €70
CBOMCTBaA

11

[TpuGnmuxEHHbBIE BEIYNCIICHUS, TPaBHUIIa
OKpYIJICHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BIYUCIECHUI

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PaLMOHABHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIIEHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTOWIEHBI C IETBIMH
koddunmentamu. Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHHI

18

Pewienne cucreM JIMHENHBIX YPaBHEHUU

19

Marpuiia cucTeMsbl JTUHEHHBIX YPABHEHUM.

Onpenenurtenb MaTPULBI 2X2, €T0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHUEC €TI0 3HAUYCHUA

20

Onpenenurtenb MaTPULBI 2X2, €r0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS




21

[IpuMeHeHue onpeaeuTens 1 peleHus
CHCTEMBI JINHEHHBIX YPaBHEHUI

22

Pewrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

KonTtponbHas pabora: "PanmonanbHble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3a/1aHus (YHKITUH.
B3anmuo obpaTHble QyHKITUH.
Komnosunus ¢pyHkumit

26

I'paduk GyHkIMU. DIEeMEHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIMN

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHni pynkuu. Hymn dysakmmm.
[TpomMeXyTKH 3HaK MTOCTOSTHCTBA

28

Ué&rHple 1 HEUETHBIE (PYHKITUH.
[lepuonnyeckue ¢pynkimu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DyHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIHN Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
AuHEeNHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX PYHKIIUNA




DJIeMEHTapHOE UCCIIEJOBAHUE U

32 .
MOCTpOeHUE TPaPUKOB ATUX PYHKIIUNA

1 Crenens c 11eJ1bIM TTOKa3aresieM. bunom
Herotona

34 CreneHn ¢ LIETIBIM ITOKa3aTeneM. bunom
Herorona
CrenenHasi QyHKIUS C HATYpaITbHBIM U

35 LEJILIM NToKa3aTesieM. E€ cBolicTBa u
rpaduk

36 KonTtponbnas padora: "CrenenHast
¢ynkuus. E€ cBoiicTBa u rpapux"

37 Apudmerndeckuii KOpeHb HATypaTbLHOMN
CTENEHU U €ro CBOMCTBA

13 Apudmernueckuii KOpeHb HaTypabHON
CTEINEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
COJIepXKalINX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHms YUCIOBBIX BRIPAKCHHH,
CoJIeprKalIiX CTENeHU U KOPHU

A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
CoJIeprKalIiX CTENEHH U KOPHU
Uppanmonanbubsie ypaBHeHUs1. OCHOBHBIE

42 METO/bI PELICHUS UPPALUOHAIBHBIX
YpaBHEHUU
Hppanuonanbusie ypaBHeHU. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX

YpaBHEHUU




Wppannonanbuble ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPATUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM MTOKa3aTelieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HaTYpaJIbHBIM MOKa3aTelleM
KontponpHas pabdora: "CpoiicTBa 1

51 rpaduK KOpHS N-Oi CTETICHH.
HppanuonanbHbie ypaBHEHUA"

57 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U
e€ CBOIICTBa

54 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOIICTBA

55 [oxa3zatenpHast QpyHKIHS, €€ CBOICTBA U

rpaduk




Hcnonp3oBanue rpaduka GyHKINM 115

56 pellIeHUs] ypaBHEHU I !

57 Hcnonp3oBanue rpaduka GyHKINM 115 )
peueHus ypaBHEHU I
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS MOKa3aTEIbHBIX 1
ypaBHEHUU
[oka3zatenbHble ypaBHeHUSI. OCHOBHBIC

60 METO/Ibl PEILIEHNUS TOKA3aTENbHBIX 1
ypaBHEHUU

61 KonTtponpHas padora: "[lokazarenbHas )
¢ynkuus. [TokazarenbHele ypaBHeHUS"

62 Jlorapudm uucna. CoiicTsa jgorapudpma 1

63 Jlorapugm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucmna. CoiicTsa jgorapudpma 1

65 JlecaTUYHBIE U HATYpPAIbHBIC JTOTapH(PMbI 1

66 JlecsaTuHbIC U HATYypaJIbHBIC JTOTAPUPMBI 1

67 [IpeoOpazoBanme BEIpaKEHUH, !
coJIepXKaIiux Jorapudmpl

68 [IpeoOpazoBanme BEIpaKEHUH, !
coJiepKalIiX JoTrapu(pmbl

69 [IpeoOpa3zoBanue BBIpaKEHUH, 1
coJIepXKaIiux JorapudmMpl

70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA )

u rpadux




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka GyHKINM 115
peueHus ypaBHEHU I

7 Hcnonb3oBanue rpaduka GyHKIUN 15
pellIeHUs] ypaBHEHU I
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PELICHUS
JOrapu(pMHUUECKUX ypaBHEHUN
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUN
Jlorapugmuueckue ypaBHEHUs.

76 OcHOBHBIE METO/BI PELLICHUS
JOrapu(pMHUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
JOrapu(pMHUUECKUX ypaBHEHUN

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMHUECKUX ypaBHEHUN
KonTtponbHas pabora:

79 "Jlorapudmuueckasi pyHKIUS.
Jlorapugmuueckue ypaBHeHUS"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC

YHCIIOBOI'O ApTyMEHTA




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIIpEeECIEHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OnpeAeieHue TPUTOHOMETPUYECKUX
(YHKIMI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIIBI

%7 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbI

28 OCHOBHBIE TPUTOHOMETPUIECKHUE
bopmyIbl

29 OCHOBHBIE TPUTOHOMETPUIECKHUE
bopMyIIBI

90 [IpeoOpazoBanne TPUTOHOMETPHUUECKUX
BBIPAKECHUM

01 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAKECHUI

9 [Ipeobpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAXKEHUMN

93 [IpeobpazoBanne TPUTOHOMETPHUUECKUX
BBIPAKECHUM

94 Pemenne TpUroHOMETPUYECKUX
ypaBHEHUU

95 Pemenne TpUroHOMETPUYECKIX

ypaBHEHUU




Pemienne TpuroHOMETpUYECKUX

96 .
ypaBHEHUI

97 Pemienne TpuroHoOMeTpUYECKUX
YpaBHEHUU

08 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUU

99 Pemuienne TpuroHoOMeTpUYECKUX
ypaBHEHUU

100 Pemnienne TpuroHOMeTpUYECKUX
YpaBHEHUU
KonTtponbnas padoTa:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS "
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 rocjienoBareibHocTel. Meton
MaTeMaTU4eCKON MHAYKIIUU
MoOHOTOHHBIE U OTpaHUYECHHbBIE

103 nocJeoBaTeabHOCTH. MicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccust

105 ['eomeTpuyeckas mporpeccus

106 BeckoneuHo yObIBaromas reoMeTpudeckas
nporpeccust

107 CyMMa 0eCKOHEUHO YOBIBAIOIICH
reOMEeTPHUUECKOI mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUUAIIbHBIA POCT.

Yucno e. DopMya ClI0KHBIX MPOILEHTOB




JIMHENHBIN U YKCIOHEHUUAIIbHBIA POCT.

109
Yucno e. DopMya ClI0KHBIX MPOILEHTOB
Hcnonp3oBanue nmporpeccuu ais

110 pelIeHus peallbHbIX 3aa4 PUKIIAJHOIO
Xapakrtepa

11 KoHnTtponbnas padoTa:
"IlocnenoBarenbHOCTH U TIporpeccun’

112 HenpepsiBHbIe (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpadUKOB
byHKIUI

114 CgoiicTBa (yHKIMI HEMPEPHIBHBIX Ha
OTpE3Ke

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB IS pEIIECHUS
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GYHKIUH 715 pereHust 3a1a4

120 [IprMmeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIU 1715 pereHust 3a1a4

121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT

MIPOU3BOAHOMN




Omnpenenenue, GU3NUECKUN CMBICTT

123 N 1
MIPOU3BOTHOM
124 YpaBHEeHHE KacaTeIbHOU K rpaduKy 1
byHKIIUN
125 YpaBHeHHE KacaTeIbHOU K TpaduKy |
byHKIAHA
126 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIMNA 1
127 [Tpon3BogHBIC STIEMEHTAPHBIX (DYHKITHI 1
128 [IpousBoHAs CyMMBI, IPOU3BEICHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (PYHKUINN
129 [IpousBoHAs CyMMBI, IPOU3BEICHMUS, 1
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKIINH
130 [TpousBogHast CyMMBI, IPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (DYHKUINN
131 KonTponsHas padora: "[IponsBoanas” 1 1
132 [ToBTOpEeHme, 0600IIECHNE, 1
cucTeMatusanus 3HaHui: "YpaBHeHus"
133 [ToBTOpEeHme, 0600IIECHNE, 1
cucremaTusanus 3Hanuii: "OyHkuun"
134 Hrorosas kKoHTpoJbHASA paboTa 1 1
135 HroroBast koHTpoOIbHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meHI:Ie, 1
CUCTeMAaTH3aIHsI 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTposbHbIE

Bcero
padoThI

IIpakTnyeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTH U 3KCTpeMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxneaue HaubopLero u

HAaUMEHBIIIETO 3HAUEHUs HEMPEPHIBHOMN

(GyHKIMH Ha OTpE3Ke




Haxoxnenue HauOoJIbIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIETO U
HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenne HanOoJIbIIero
HAaUMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
GyHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUS HAaWIY4IlIero PEeUICHUS B
MPUKJIAJAHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUs HAaWUIY4IlIero PEeUICHUS B
MPUKJIAJHBIX 3a7a4ax

15

[IpumeHeHue nporu3BOIHOM ISt
oTpezieNieHUs] CKOPOCTH U YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITN
rpadpukom

16

[IpumeHeHre nporu3BOIHOM ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




mporiecca, 3a1aHHor0 GOPMYJIION UITN

rpagukoM

17 Komnosunus ¢pyHkumit

18 Kommozurus ¢hyHKmmit

19 Komnosunus ¢pyHkumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOW IJIOCKOCTH

)1 I'eomerpuueckue 0O6pa3bl ypaBHEHHH Ha
KOOPAMHATHOW INIOCKOCTH

” KonTtponbnas padora: "UccnenoBanue
GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBoOOpa3HbIe NIEMEHTaPHBIX

24 ¢ynkuunii. [IpaBuna HaxX0XKAEHUSA
epBOOOPa3HBIX
[TepBoOOpa3HbIe 3NIEMEHTaPHBIX

25 ¢bynkuii. [IpaBuna HaXOXKACHUS
epBOOOPA3HBIX

2% Nurterpan. ['eomeTprudeckuii CMBICHT
MHTETpaa

7 Brruncnenue onpeneiaéHHOro nHTErpaia
o ¢popmyse Hrrorona-JleitOauia

73 Brruucnenue onpenenéHHOro HHTerpaina
no ¢popmyne Hetorona-Jleitbuuna

29 [IpruMmeHeHnue nHTErpaia s

HaXOK/ICHUS TIOIIAIeH TIIIOCKUX GUTyp




IIpuMeHeHnue unTErpana s

30 HaXO0XJIEHUS 00bEMOB reOMETPHUIECCKUX
Ten

31 [Tpumeps! pemenuii tuddepeHnanTbHbIX
YpaBHEHU U

1 [Tpumeps! pemennii nuddepeHInaIbHbIX
ypaBHEHUU
MaremaTtrueckoe MOJEIUPOBAHHE

33 pETBbHBIX MPOIECCOB C MOMOILBIO
nudepeHIHATbHBIX YPaBHCHUM

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX
CBOWCTBA U IrpaduKu

36 Tpuronomerpuyeckue GyHKIMH, UX
CBOMCTBa U Tpaduku

37 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TrpaduKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TrpaduKu

19 Tpuronomerpuyeckue GyHKIMH, UX
CBOMCTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPUICCKHIX

40 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPAaBHEHUH € IOMOILBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUIECKHIX

42 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

43 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKOM OKPYKHOCTH

44 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kontponbnas padora: "['paduku

48 TPUTOHOMETPUYECCKUX (QYHKIIHAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIbI PEILICHUS

norapu(pMHUUECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

>4 JOrapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHUS
UppaMOHATIBHBIX YPaBHEHHHA
2 I'paduueckue MeTobl pelIeHus
UppalMOHATIBHBIX YPaBHEHUH
63 I'paduueckue MeTOIBI peICHUS
II0Ka3aTEJIbHBIX YPABHEHUM
64 I'paduueckue MeTobl pelIeHus
NOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTobl pelIeHus
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peLICHUS
J0rapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTobl pelIeHus

norapu(pMHUUECKUX HEPABEHCTB




68

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUU

69

I'paduueckue MeTo bl peneHus
MOKA3aTeNbHBIX U JOrapu(PMUUECKUX
YpaBHEHU U

70

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U Jorapu(PMUIecKux
HEPABEHCTB

72

KoHnTtponbhas padoTa:
"UppauroHalibHbI€, MOKa3aTEIbHbBIE U
norapudMuIecKue HepaBeHCTBA"

73

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMIUIEKCHOTO YHCIIa

74

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMILJIEKCHOT'O YKCTa

75

Apudmerndeckue onepamnum ¢
KOMIUIEKCHBIMHU YUCIIAMHU

76

Apudmerndeckue onepamnuu ¢
KOMIUIEKCHBIMHU YUCIIAMHU

77

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH




N300pakeHne KOMIUIEKCHBIX YHCET Ha

78 KOOPAMHATHOW IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YKClia

20 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI JIs

81 peteHust GU3NIECKUX U TEOMETPHUIECKUX
3a1a4

20 KontponsHas padora: "KomruiekcHble
yucna"

83 Harypanbhbie u 1enbie yncia

84 Harypainbnble u 1iensle yucia

25 [IpuMeHeHre NPU3HAKOB AEITUMOCTH
LEJbIX YHCel

26 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
LEJbIX YHCET

%7 [IpuMeHeHne npru3HAKOB JEIUMOCTH
uensix uncesn: HOJl u HOK

28 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
nensix uncen: HOJL u HOK

29 [IpuMeHeHre NPU3HAKOB AEITUMOCTH
LEJIbIX YHCEII: OCTATKH 110 MOJLYJIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU 110 MOIYJIIO
[IpuMeHeHre NPU3HAKOB AEITUMOCTH

91 LEJbIX YhCcell: alroput™ EBkinuaa ais

PCHICHHUA 3a4a4 B ICJIbIX YHUCIAX




92

KonTponpHas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YPABHEHU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH pariioHaIbHbIX
ypaBHEHUU

96

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEW HPpPallMOHATIBHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHU U

98

OCHOBHBIE METO/IBI PELICHHS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU

101

HpI/IMeHeHI/Ie CUCTCM K pCUHICHUTIO
MAaTEMAaTHYCCKUX 3aJ4a4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HayKu U peaabHOI
JKU3HU, HHTEPIIPETALNS OJyYEHHBIX
pe3yNbTaToB

102

[IpumeHeHne CuCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3
pPa3TUYHBIX 00JIACTEe HAYKU U pealbHON
YKWU3HHU, HHTEPIIPETALUs TOJTyYEeHHBIX
pe3yabTaToOB

103

[IpuMeHeHrEe HEPABEHCTB K PELLICHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3aJa4 u3
pa3uyHbIX 00JacTeil HaAyKu U peaTbHOI
JKU3HU, HHTEPIIPETALNS OJyYEHHBIX
pe3yNbTaToB

104

KonTponpHas padora: "Cucremsl
paIMOHATBHBIX, UPPALMOHATBHBIX
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHeHUI"

105

PaunonanbHbIE YpaBHEHUS C
napameTpamu

106

PanmonanbHbie HEpaBEHCTBA C
napameTpamMu

107

PanoHanbHbIE CUCTEMBI € ITapaMeTpaMHu

108

HppanuonansHble ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMHu

109

HNppannoHalibHbIE CUCTEMBI C
napaMeTpamu

110

IToka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C ImapameTpaMu




111

[loka3zarenbHble CUCTEMBI C TApaMETPAMU

112

Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C IapaMeTpaMHu

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114

TpuroHomeTpru4ecKue ypaBHEHUS C
napameTpamu

115

TpuroHomeTpruveckre HepaBEHCTBA C
napaMeTpamu

116

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

117

[Toctpoenue u uccinegoBaHue
MaTEMaTUYECKUX MOJENIEH PeabHbIX
CUTyalui C IOMOULIBIO YPABHEHUH C
napaMeTpamu

118

[Toctpoenue u uccinegoBaHue
MaTE€MaTUYECKUX MOJEIIEH pealbHbIX
CUTYalHi C IOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

119

[TocTtpoenue u uccinenoBaHue
MaTE€MaTUYECKUX MOJEIIEH pealbHbIX
CUTYalHi C IOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

120

KoHnTtponbnas pabdota: "3amgauu ¢
napaMmerpamu”

121

[ToBTOpEeHme, 0600IIECHNE,
cucTtemaTu3anus 3Hanui: "YpaBHeHus"




122

[ToBTOpeHnue, 060061IeHNE,
cuctemaTu3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHnue, 060061ICHNE,
CUCTeMAaTH3alus 3HaHUil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuil: "HepaBeHcTBa

125

[ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuil: "HepaBeHcTBa

126

[ToBTOpeHnue, 060061IeHNE,
cucremarusanus 3HaHuii: "HepaBeHncrsa'

127

[ToBTOpEeHmE, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IponzBoanas
u €€ npumMeHeHue"

128

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IponzBoanas
U €€ npuMeHeHue"

129

[ToBTOpenue, 060061ICHNE,
cucremarusanus 3Hanuil: "[IponsBonHas
U €€ npuMeHeHue"

130

[ToBTOpeHnue, 060061IeHNE,
cucremarusanus 3HaHuil: "MuTerpan u
€ro npuMeHeHue"

131

[ToBTOpEeHme, 0600IICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuil: "OyHkuun"




133 [ToBTOpeHnue, 060061IeHNE, 1
cucremaTusanus 3Hanuit: "OyHkuun"
134 Hrorosast kKoHTpoJIbHASA paboTa 1 1
135 HroroBast kKoHTpoOIBHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meH1:1e, 1
CUCTEeMAaTH3aIHsI 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHDIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yiabTarta
1 Yucna u BBIYUCIICHUS
11 OnepupoBaTh HOHATUSAMH: DPALUOHATIBHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U AECATUYHAS IPOOb, TPOIICHTHI
12 BomonaATe  apudMeTndyeckue  Oomepanuu € PAlUOHAIBHBIMH U
' JeHCTBUTENLHBIMU YHCIIAMHU
13 BbimonHATe  npuOAMKEHHBIE  BBIYMCICHMS, UCHONb3Yys  IpaBHUIA
’ OKpYTJIEHHUS, 1e1aTh NPUKUIKY U OLEHKY pe3ysbTaTa BhIYUCIECHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C IEJIBIM MOKa3aTeIeM, CTaHJapTHas
1.4 ¢dopma 3amucu IEHCTBUTENBHOTO YKCIIA, KOPEHb HATYpalbHOW CTENCHH;
’ UCIOJIb30BaTh MOAXOAILYI0 (OPMY 3aIIUCH JEHCTBUTENBHBIX YUCEN JUIS
pelLIeHHs TPaKTHYECKUX 3ajjau U MPeJICTaBICHHS JaHHbBIX
OnepupoBaTb MOHATUSIMH: CHHYC, KOCHHYC W TaHTEHC IPOU3BOJIBHOTO
1.5 yIia; HCIOJNb30BaTh 3allMCh MPOU3BOJIBHOTO YIjla dYepe3 oOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITHH
2 YpaBHEHMs U HEPABEHCTBA
OnepupoBaTh NMOHATUAMHU: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO, LIENIOE,
2.1 panoOHAIBHOE, UPPaLMOHAIIBHOE YPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 Bomonsasate  mpeoOpa3oBaHUS TPUTOHOMETPHUYECKUX  BBIPAKECHUH U
' pemaTh TPUrOHOMETPHUECKUE YPAaBHEHHS
BeimonHATe npeoOpa3oBaHus LENbIX, PAUOHAIBHBIX U UPPallMOHATBHBIX
23 BBIPQKEHUII W pellaTh OCHOBHBIC THIIBI II€NBIX, PAlMOHAIBHBIX H
UppalMOHATIbHBIX YPaBHEHHUH U HEPABEHCTB
54 [IpuMeHATh ypaBHEHUS U HEPAaBEHCTBA JUIsl PEIICHUS MaTeMaTHYECKUX
’ 3ajia4 M 3a]1a4 U3 Pa3IN4HbIX 00J1acTell HAyKU U peabHON )KU3HU
MonenupoBaTh peallbHble CUTYallMM Ha S3bIKE alreOpbl, COCTABIATH
2.5 BBIPA)KEHUS, yPaBHEHUs, HEPABEHCTBA 110 YCIOBHIO 33aJauH, UCCIIEA0BATh
IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BaHUEM allapara aareopsl
3 OyHKUIUHU U TpaduKu




OmnepupoBaTh MOHATUAMH: (DYHKIMS, CHOCOOBI 3amaHus (YHKLUH,

3.1 00JacTh OmpeAeNieHusT M MHOXECTBO 3HaueHM GyHKUMH, Trpaduk
GbyHKIIMH, B3aUMHO oOpaTHbIC (PYHKITUH
39 OnepupoBarh MOHATHUSAMH: YETHOCTh W HEUYETHOCTh (YHKIUHU, HYJIH
' GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnonb3oBath rpaduku PyHKIUN 1T pelIeHUsT ypaBHEHUH
3.4 Crpoutb W uuTath TpauKU JIHHEHHOW (QYHKUMHU, KBaIPATUYHOU
' byHKIUY, cTeneHHOW QYHKIUU C LIeTbIM [TOKa3aTeleM
Ucnonb3oBatk rpaduku (yHKIUN A8 KUCCIEIOBAHUS MPOIECCOB H
35 3aBUCHUMOCTEH TIpH pEUICHUH 3a7ad U3 JAPYTUX yYeOHBIX MPEIMETOB U
' pealbHOM  KM3HH, BBIpaXaTh (QOpMyJaMU 3aBUCHUMOCTH  MEXIY
BEJTMYMHAMU
4 Havana maremaTndeckoro aHanunsa
41 OnepupoBath TOHATHUSIMH: TIOCIEIOBATEIBHOCTh, apuMeTHuecKas Hu
’ F€OMETPUYECKAsI POIPECCUH
OnepupoBaTh MOHATHIMH: OCCKOHEUHO YOBIBAIOIIasi TeOMeTpHYecKas
4.2 mporpeccusi, cymmMa OECKOHEYHO YOBIBAaIOIIEH TE€OMETPUUYECKOM
POrpecCuu
4.3 3amaBaTh MOCIEIOBATEIHHOCTH PA3IMYHBIMHU CIIOCOOAMU
44 Hcnonb3oBarek CBOMCTBA MOCIEIOBATEIBHOCTEW W IMPOTPECCHM A
’ peuIeHus pealIbHbIX 3a]a4 MPUKIIAHOTO XapaKTepa
5 MHoxecTBa U JTOTHUKA
5.1 OnepupoBaTh NOHATHSAMU: MHOKECTBO, OTIEPAIlMX HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN —ammapaT Juisl ONHCaHUs
5.2 pEeaNbHBIX TIPOIIECCOB U SBICHUH, IPU PEIICHUH 33124 U3 IPYTHX YIeOHBIX
MIPEMETOB
53 OnepupoBaTb  NOHATUSAMH:  OINpPEACICHHE, TEOpEMa,  CIEICTBHE,
JI0OKa3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS] OCHOBHOM
NpoBepseMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero 001ero od0pa3oBaHus
pe3yjabTara
1 Yucna u BEIYUCICHUS
OnepupoBaTh MOHATHSIMH: HATYpalbHOE, IIEJI0€ YHCIO; HMCHOJb30BaTh
1.1 NPU3HAKK JIETUMOCTH LEJbIX YHCEJ, Pa3I0KEHHE YUClIa Ha MPOCThIE
MHOXKHUTENH JIJIs1 peIIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHB C PAllMOHATIBHBIM IMOKa3aTEIEM




1.3

OnepupoBaTb MOHATUSAMHU: JIOTApU(M YUCIIA, NECITUYHBIE U HATYypalIbHbIE
norapupMbl

YpaBHEHUs U HEPABEHCTBA

2.1

[IpuMeHATh CBOWCTBa CTEMEHW Il TpeoOpa3oBaHMS BBIPAKCHUH,
ONepUpPOBaTh TOHATUSMHU: IOKA3aTEJIbHOE YPAaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTeNbHBIX YPAaBHEHUN 1 HEPABEHCTB

2.2

BomonssaTe npeoOpazoBaHMs BBIPAKEHHM, COAEpXKAIIUX JIOTapu(MBI,
OIIepUPOBAThH MOHATUSAMU: JIOTApU(PMUUECKOE YPaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUH 1 HEPABEHCTB

23

Haxonuts pemenus npocTeUInX TPUrOHOMETPUIECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ PEIICHUE;
UCIIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHUH JUIsl  peIICHUS
MPAKTUYECKHX 3a7a4

2.5

Haxomuts  pemeHuss OPOCTEHINIMX  CUCTEM U COBOKYIIHOCTEH
PalMOHAIIBHBIX YPABHECHUI Y HEPABCHCTB

2.6

MO,Z[G.HI/IpOBaTB PCAJIbHBIC CUTYyAllUU Ha A3BIKC aﬂre6p1>1, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA U CHUCTCMBI IO YCJIIOBUIO 3aJadvu,
HCCICA0BATH MOCTPOCHHBIC MOJCIIN C UCITIOJIb3OBAHUCM alllapara aJ'II‘66pr

OyHKINUH U TPaPUKH

3.1

OnepupoBaTh MNOHATHAMHU: IEpUOAMYECKass (QYHKUUSA, TPOMEXKYTKH
MOHOTOHHOCTH ()YHKIIMM, TOYKH IKCTpeMyMma (PYHKIIMH, HAUOOJbIIEe U
HaMMEHbIIIee 3HAUCHUS (DYHKIIMH Ha MTPOMEKYTKE; UCTIONB30BATh MX IS
uccienoBanus GyHKINH, 31aHHONU rpaduKkoM

3.2

OnepupoBaTh HOHATHAMH: TPaPHUKH MMOKA3aTEIbHOH, JTOrapuPMUUECKON U
TPUTOHOMETPUUYECKUX (PYHKIUMI; H300pakaTh WX Ha KOOPAWHATHOMN
IUTOCKOCTHU | MCTIOJIb30BATH JUIS PEIICHHS yPAaBHEHHUI U HEPABCHCTB

3.3

N3o0paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpaduKH  JTUHEWHBIX
YpaBHEHHI W HCIOJIB30BaTh WX JUIS PELICHUS CUCTEMBbl JIMHEHHBIX
YpaBHEHUU

3.4

Hcnonws3oBath rpadguku GyHKIUN A7 KCCIEIOBaHUS MPOLECCOB H
3aBUCUMOCTEH U3 IPYyTUX yU4eOHbIX AUCIUIUINH

Hauvana mareMaTuueckoro anaanza

4.1

OnepupoBaTh TMOHATUAMHU: HEMNpepbIBHAass (QYHKUUS, MPOU3BOJHAS
(YHKLIMHU; HCIOJIB30BaTh TI'€OMETPUYECKUH M (U3NYECKHHA CMBICI
IIPOU3BOJHOM JUIS PELLICHUs 3a1a4

4.2

Haxoguth  mpou3BOAHBIE  ANEMEHTapHBIX  (GYHKIUH,  BBIUUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO QYHKIUI

4.3

Hcronp30BaTh  MPOW3BOAHYIO JUII  HMCCIeNoBaHUS  (QyHKIUM  Ha
MOHOTOHHOCTh M 9KCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCICIOBAHUS K
MOCTPOEHUIO TpaduKOB




Hcnonn3oBarn MPOU3BOAHYIO I HAXOXACHUSA HAWITYUIICTO PCIICHUSA B

44 IIPUKJIAIHBIX, B TOM YHACJIE COLUAIBHO-2KOHOMUYECKHX, 3a7a49ax

45 OnepupoBaTb MNOHATUSMH: TEPBOOOpa3Has M HWHTErpaji; IOHUMATh
' reoOMEeTpUYECKUi M (PU3NYECKHI CMBICI HHTETpaja

46 Haxonute mnepBooOpa3Hble 3IE€MEHTApHBIX  (QYHKIUHA, BBIYMCIATDH
' uHTerpan mo ¢popmyne Heiotona — JleliOnuna

47 Pemats npuknaasele 3a1a4u, B TOM YUCIIE€ COLIMATIBHO-3KOHOMHUYECKOTO U

(GU3NIeCKOTo XapakTepa, CpeJCTBAMH MaTEMAaTHIECKOTO aHaJI3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucnia v BBIYUCICHUS
Panmonaneupie unciaa. OOBIKHOBEHHBIE M JAECATUYHBIE JPOOH, IPOLEHTHI,
OCCKOHEYHBIC  TEpUOAUYECKUE  Apodu.  ApudMeThyeckwe  Omepanuu ¢
1.1 parMoHAIBHBIMKM YHCIIaMHU, TTPeoOpa3OBaHMs YHCIOBBIX BhIpaxxeHUU. [IpumMeHneHue
npobeil M MPOLEHTOB ISl PElIeHUsl MPHUKJIAJHBIX 3a/ad U3 Pa3UYHbIX OTpaciei
3HaHUU U PEAILHOM KU3HU
JleiicTBUTEIbHBIC qycIia. PanmonanbHbIe u HMppaloOHAIIbHbIC qycIia.
1.2 Apudmernueckue orepanuu ¢ JEHCTBUTEIbHBIMU uHcliaMu. [IpuOmmkEéHHBIC
BBIYMCIICHMS, IPABUJIA OKPYTJIECHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN
Crenens ¢ menbiM mokazateneM. CrapmapTHas ¢opMa 3amucu JeHCTBUTEIBLHOTO
1.3 grcna. Mcnonp3oBanue mogxozsmeld (Gopmbl 3alucy ACHCTBUTEIBHBIX YHCEN IS
penieHust NPakTUYECKHUX 3a/1a4 U IIPEICTABICHUS TaHHBIX
14 Apudmerndeckuil KOpeHb HaTypasbHOW cTeneHu. [leiicTBus ¢ apupMeTHIecKUMu
' KOPHSIMU HATypaJIbHOW CTENEHU
L5 CHuHyC, KOCHHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHI'€HC YUCIIOBOTO apryMEHTa
2 YpaBHEHHUs ¥ HEpABEHCTBA
2.1 TosknecTBa U TOXIECTBEHHBIE MPEOOpa30BaAHUS
9 [IpeobpazoBanme TPUTOHOMETPUUYECKUX BBIPAXKECHUI. OCHOBHBIE
’ TPUTOHOMETpHUYECKHE (POPMYIIbI
)3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHHEe HepaBeHCTBa. MeTon
HWHTEPBAJIOB
2.4 Pemenue nensix u ApoOHO-pAIMOHANTBHBIX YPAaBHECHUIH 1 HEPABEHCTB
2.5 PelreHre nppanoOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI
57 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0O MAaTEMAaTUYECKUX 3a7a4 U 3a/1a4
’ U3 pa3IMyYHbIX 00JacTel HayKu U pealbHON KU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus, cnocobbl 3amanus (ynkuuu. 'padux Qynkuuu. B3aunmHo o6parHble
’ byHKIUH
39 OOnacte ompenereHUs W MHOXKECTBO 3HaueHWH ¢yHkimu. Hymm ¢yHkuumu.

[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKLIUU




33 CrenenHast GyHKUUS C HATYpaJbHBIM U IIENIBIM TIOKa3areneM. E€ cBolicTBa u rpaduk.
' CgoiicTBa 1 rpadyK KOPHSI 71-0¥ CTETICHU
34 TpuronomeTpuyeckas OKpPYKHOCTb, ONpPEACTICHHE TPUTOHOMETPUUYECKUX (YHKITUI
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro aHaamza
41 ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHMs IIOCIEI0BATEILHOCTEH. MOHOTOHHBIE
' HOCJIEI0BATEILHOCTH
ApudmeTrnueckas UM TeoMeTpUuecKas Mporpeccuu. beckoHeuHO yObIBaromas
4 | TEOMETpHIECKasd MPOTPECCH. Cymma OecKOHEYHO YOBIBAarOIIEH TeOMETPUYECKON
' nporpeccuu. Popmysa CIOXKHBIX NIPOLEHTOB. Vcmosb30oBaHUE MPOTpeccUu Jist
pelIeHus: pealibHbIX 3a/1a4 MPUKIAHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omepanuu HaJl MHoOXecTBamH. Jluarpammsl Oiinepa — BeHHa.
5.1 [IpuMeHeHne TeOpEeTHUKO-MHOKECTBEHHOIO armapara JJig ONUCAaHUS pealbHBIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
1.1 Harypanbabie u nenbie ynucna. [Ipu3Haku AeIMMOCTH LETbIX YHCEe
1.2 Crenenb ¢ pallMOHANBHBIM MOKa3areneM. CBOWCTBA CTETIEHU
1.3 Jlorapudm uncna. JlecaTuanpie U HaTypaabHBIC JTOTapU (MBI
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [TpeoOpazoBanue BeIpaXKEHUN, COEPKAIINX JTOTaPHUPMbI
27 [IpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKANIUX CTENIEHHU C PAIlHOHATHHBIM
' HOKa3areyeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucteMbl JMHEWHBIX ypaBHEHHU. PelieHne NOpHUKIAIHBIX 3a7ad C IOMOIIbIO
’ CHUCTEMBI IMHEHHBIX YPAaBHEHUI
2.7 Cuctembl U COBOKYITHOCTH PallUOHATIBHBIX YPABHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHHMI, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX
’ 3a/1a4 U 3a]1a4 U3 pa3IuYHbIX 00JacTell HayKu U peanbHON KU3HU
3 OyHKIUHN U TpapUKU




Oynkuus. Ilepuognueckue Qynkiuu. [IpoMexyTKH MOHOTOHHOCTH (YHKIIHU.

3.1 Makcumymbl 1 MUHUMYMBI (GyHKOHH. HanOosbiiee W HawMeHbIEE 3HAYCHHE
(GyHKIUU Ha TPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpapUKU

33 [TokazarenpHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu

34 Hcnonb3oBanue rpadukoB GyHKIUHA 1715 pelieHus] ypaBHEHUN 1 JTMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QyHKIMIA 11 HMCCIEAOBAaHUS  MPOLIECCOB H

3.5 3aBUCUMOCTEH, KOTOpbhIE BO3HUKAIOT MPH PEUICHWU 3a/ad U3 JAPYTHUX YICOHBIX
IIPEAMETOB U pPeaIbHOMN KU3HU

4 Havana maremaTndeckoro aHaianza

4.1 HenpepoiBable pyHKIMU. MeTO MHTEPBAJIOB AJIsl PEIICHUS] HEPAaBEHCTB

4.2 [TpousBognas pyukimu. ['eomeTprdeckuit U GU3NUECKUN CMBICT TPOU3BOTHOM

43 [Tpou3BosHbIe 31eMEHTapHBIX (QYHKUUH. DOpMyIBl HAXOXKICHHS MPOU3BOIHON

' CYMMBI, IPOU3BEACHMSI U YACTHOTO (DyHKITUI

[IpuMeHeHne TPOM3BOAHOW K HCCIEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTH M

4.4 skcTpeMyMbl. Haxoxxienne HanOobIIero 1 HauMeHbIero 3Ha4eHus! PyHKIUU Ha
OTpE3Ke
[IpuMeHeHne TpOU3BOAHOM JI HAXO0XKACHUS HAWTYYILIEro PeIEHNs B IPUKIAIHBIX

4.5 3a;avax, JJIs ONpENeNIeHUs CKOPOCTH TMporiecca, 3aJaHHOTO (HOpMYJION WiIu
rpadgukom

4.6 ITepBooOpaznas. Tabnuia nepBooOpasHbIX

47 WHTerpa, ero reoMeTpudeckuii 1 GU3NIECKU CMBICI. BBIYrcIIeHne HHTerpasia mo

¢dbopmyiie Hetotona — JleiiOnura




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeAHEro 001ero
o0pa3oBaHus

Brnanenne Meromamu JOKa3aTenbCTB, AITOPHUTMAMH pEIICHHs 3a/ad;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATH TMOHATHSIMU: ONpEICICHHE,
aKCUOMa, TeopeMa, CIICJCTBHE, CBOICTBO, IMpPH3HAK, I0KAa3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHSATh UX; YMEHHE (OPMYIUPOBATH
00paTHOE W TPOTHUBOMOIOKHOE YTBEPXKICHUE, MPUBOIAUTH MPUMEPHI H
KOHTPpHPUMCEPbI, HCIIOJIB30BATH MCTO/ MaTeMaTHYEeCKOHU HWHAYKIUH,
NPOBOJIUTH JOKa3aTelbHBIC pPACCYXJCHUS TPH pEIICHWH 3ajad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUH; YMEHHUE
OTIEPHPOBATH MOHATUSIMH: MHOXXECTBO, MOJIMHOXECTBO, OTEpAIH HaJ
MHOXCCTBAMHU; YMCHHC HCIIOJIb30BATh TeOpeTHKO-MHOX(eCTBeHHBIﬁ
ammapar JJisi OTMCaHHsI PEaTbHBIX MPOIIECCOB U SBJICHUI U TP PEIICHUH
3ala4y, B TOM YHCIC U3 AOPYIrux y‘-I€6HI>IX npeaMeToB; YMCHUC
OTIEpUPOBAThH MOHATUSAMH: Tpad, CBI3HBIN Tpad, AepeBo, UKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh M ONUCHIBATh Tpadbl pasInYHBIMU

croco0aMu; UCTIONB30BaTh Tpad)bl IPH PEIICHUH 337124

YMeHne oneprpoBaTh MOHATHUSMH: HATYypaIIbHOE YHCIIO, IIeJI0€ YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJICM, KOPCHb HaTypa)’IbHOI\/'I CTCIICHHU, CTCIICHDb
C palMOHAIBHBIM  TOKa3aTeleM, CTENeHb C  JIeHCTBUTENBHBIM
mokaszarejeM, JIorapuM YHclia, CHHYC, KOCHMHYC M  TaHIEHC
MMPOU3BOJIBHOI'O0 4YHCJId, OCTATOK IO MOAYJIIO, palruOHAJIBbHOC YHCIIO,
UppaIMOHATIFHOE  YWCIIO,  MHOXECTBA  HATypalbHBIX,  IIEIIBIX,
panroOHAaJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJB30BAThH
NPU3HAKH JIEJIMMOCTH, HAUMEHBIIUI OOIIMI JeJUTeNh U HauMCHbIIEe
o0miee KkpaTHOE, aNropuT™M EBKNHIA MpU pelIeHny 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3WUIIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHS; YMCHHE
BBIIOJIHATL BBIUMCIICHHE 3HAYCHUN U npeo6pa30BaHI/I;1 BBIpa)KeHI/Iﬁ CcO
CTENeHsAMH M Jorapudmamu, NpeoOpa3oBaHUs JAPOOHO-PAITHOHATBHBIX

BI:IpB.)KGHHfI; YMCHUC ONCPUPOBATH IMOHATHAMU: IMOCICAOBATCIBHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTprIecKas Iporpeccus, 0eCKOHEYHO
yObIBarolasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHME  3a/aBaThb
MI0CJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpOBaTh MOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONMpPSKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apIyMEHT KOMILJIEKCHOTO 4YHcia, popma
3allUCH KOMIUIEKCHBIX 4ucell (reoMeTpudecKas, TPUrOHOMETpHUEecKas U
anreOpanyeckas); yMeTb NPOU3BOAUTH apu(METHUECKHE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH TPUMEPBl  HCIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUAMHU: MaTpuma 2x2 m 3x3,

OTpeAeNUTENb MaTPUIIbl, TEOMETPUUECKHIM CMBICIT OTIPEAeTUTENSI

YMeHue ornepupoBaTh NOHATUSMHU: pPalMOHAIbHBIE, WPPALMOHAIIBHBIE,
MOKa3aTelbHbIe, CTENEHHBIE, Jorapu(Muueckue, TPUTOHOMETPUICCKHE
YPaBHEHUsT W HEPABEHCTBA, HUX CHCTEMBI; YMEHHUE OIEpUpPOBATh
HNOHSATUSMH: TOKIECTBO, TOXJAECTBEHHOE NMpeoOpazoBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUW W HEPABEHCTB, PaBHOCUJIBHOCTH
ypaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C ITOMOINBIO PA3JIMYHBIX NPUEMOB; PEIIATH
ypaBHEHHUs, HEPABEHCTBA U CHCTEMbl C MapaMeTpoM; NPUMEHSTh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI NI PEIICHUS MaTEMaTUYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUIMSA, YETHOCTh (YHKIHH,
NEPUOMIHOCTh (DYHKIIMH, OTPAaHMYECHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢GyHKIMHU, SKCTpeMyM (QYyHKIUHM, HAauOOIbIIee U HaMMEHbIIEe 3HAUYCHHS
GyHKIMHA Ha TPOMEKYTKE, HEeTIpepbIBHAS (DYHKIIUS, aCUMIITOTHI rpaduka
¢yHKUIMH, TIepBast ¥ BTOpas MPOU3BOAHAS (YHKLUHU, TECOMETPUUECCKUN U
(GU3MYEeCKU CMBICT TIPOM3BOJHOW, IEepBOOOpaszHas, ompeaeaEéHHbINA
WHTETPANI; YMCHHE HAXOAWTh aCUMMOTOTHI rpaduka (QyHKIHH, yMEHHE
BBIYUCIISITH  MPOU3BOAHBIE CYMMBI, TPOWU3BEICHHS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHUE KacaTeNbHOW K Ipaduky
(GYHKINW; YMEHHE HaXOIWUTh MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO ISl HCCIEIOBaHUS (YHKIIMH,
HAXOJIUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJb30BAHUEM amlapara MaTeMaTH4YeCKOro
aHalM3a; MPHMEHATh NPOW3BOIHYIO IS HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPHUKIATHBIX, B TOM YHUCIE COIMAIbHO-DKOHOMUYECKHX WU

bu3HYeCcKUX 3aa4ax; HAaXOAUTh TJIOMAIH U 00BbEMBI (PUTYDP C TTOMOIIBIO




HUHTCrpajia;, NpuBOAUTL NPUMCPLI MATCMATHYCCKOI0O MOACIINPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMenne omnepupoBaTh MNOHATHAMHU: Tpaduk GyHKOHH, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIMNA, JTUHEWHas (YHKUWs, KBaJpaTHUYHAas
byHKIHS, panyoHanbHas byHKIMS, CTeneHHas byHKIMS,
TPUTOHOMETpUUYECKHE  (YHKIMH, OOpaTHblE TPUTOHOMETPHUECKUE
GyHKIMHM, TIOKazaTelbHas | Jjorapudmuyeckas (YHKIUU; YMEHHE
CTpOUTH TpauKH U3yYEHHBIX (YHKIHU, BBHIIOIHATH MPeoOpa3OBaHUA
rpa¢gukoB PyHKITUNA, UCIIOIH30BATh TPAGUKH JIJIs U3yUEHUS MPOIIECCOB U
3aBHCUMOCTEH, MPU PELICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB U
3a]a4 U3 peaNbHOM KU3HU; BRIpaXXaTh (GOopMyJiaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; UCIIOJIb30BAaTh CBOMCTBA M rpadUKu (PYHKIUHA 15 pereHus
YpaBHEHU, HEPaBEHCTB W 3aJady C IapaMerpamu; u3o0pakaTb Ha
KOOPJAMHATHOM IUIOCKOCTH MHOXKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJjaud Pa3HBIX TUIIOB (B TOM YHUCIE Ha
IPOIICHTHI, 0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJOTH, 33Ja4u U3 00JIaCTU YIPaBIEHUS TUUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIATH BBIPAXKEHHUS, YpaBHEHHs, HEPAaBEHCTBA M HUX
CHUCTEMBI MO YCJIOBHIO 33Jlay, MCCIIEJOBAaTh IMOJYYEHHOE pEIICHUE U
OLIGHUBATh MPABIONOJ00OHOCTh PE3yJIbTATOB; YMEHHE MOJECIUPOBATh
peanbHble CUTyallUM HA SA3bIKE MAaTEMaTHUKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA M UX CHCTEMBl II0 YCIOBUIO 3ajauH,
UCCIEN0BATh TMOCTPOEHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anreOpbl, UHTEPIPETUPOBATH MOJyUYECHHBIN pe3yIbTaT

YMeHne onepupoBaTh MOHITHAMU: CpeHee apumeTnieckoe, MeauaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIeE 3HAYCHHUS, pa3Max, TUCTIEPCHsl, CTAHJapTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOpMAaIIKIO, TIPEJCTABICHHYIO B TA0IUIAX, HA qUarpammax, rpagukax,
OTPaXKaIOIIYIO0 CBOWCTBA peajbHbIX MPOIIECCOB M SIBJICHU; TIPEICTABIIATH
uH(pOpMAIIMI0O C TIOMOIIBIO TaONHWII W JUarpamMM; HUCCIEI0BATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaduiecKux
METOJIOB U DJICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATH COBMECTHBIC
HAONIOZICHUS C TIOMOINBIO JHarpaMM pacCeUBaHUs © JIMHEHHOMN

perpeccun




YMeHue onepupoBarh IOHATUSAMH: CIIyYalHBbIM OIBIT WU CIyd4alHOE
COOBITHE, BEPOATHOCTh CIIy4YaHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJNIb30BAaHUEM TIpadUuecKUX METOJO0B; MPUMEHSThH
(GopMysBl CIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH, (OpMyIy IMOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnu, komOuHaTopHbIe (PaKThI U HOPMYIIBI;
OLIEHUBATb BEPOSTHOCTH PEANbHBIX COOBITHH; YMEHHME ONEpUPOBaThH
NOHATUSMM: CllydallHas BeEJIWYMHA, PpACHpPEIEICHUE BEPOSITHOCTEM,
MaTEeMAaTHYECKOE OXXHMIAHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIOHCHHE
CllyyaliHOH BEJWYMHBI, (YHKIMHM paclpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOIO, II0OKa3aTe€IbHOTO M HOPMAJIbHOIO paclpeAcieHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pACIpeNeiaceHUul st
peleHus 3ajady; 3HAKOMCTBO C IOHATUSIMM: 3aKOH OOJBIIMX YHCEl,
METO/Abl BBIOOPOYHBIX MCCIIEJOBAHUHN; yMEHUE NPUBOIUTH MPUMEPHI
IPOSIBJIEHUS] 3aKOHA OOJBIIMX YHUCENT B NMPHUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHME ONIEPUPOBATh NOHATUAMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YUCIO TIEPECTaHOBOK; OmHOM HpIOTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIE (DaKThI U pAaCCYKACHHS IS PEIICHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEalbHBIX COOBITHH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATUAMM: TO4YKA, IpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIWIA, IUIOCKUH  YTod,
JBYI'PAHHBIA YTOJI, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIKAECS IPsSMBIE,
NapaJuIeIbHOCT U NEPIEHANKYJIIPHOCTh NPSAMBIX M IJIOCKOCTEH, yToJ
MEXAY IPSAMBIMH, YIOJl MEXAY IPSIMOM M IIOCKOCTBIO, YOI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEKY TUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
pelIeHnH 3ajad U3y4yeHHble (aKThl U TEOPEMbI IJIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHpPA; CTPOHUTH
MaTEMAaTHYECKUE MOJCIN C TIOMOINBIO T€OMETPUYECKUX IOHATHHA H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (GUTYphl, 00bEM (QUTYpHI,
MHOTOTPaHHHK, TPAaBUIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAaHHHKA,
KyO, mapajuienenunen, nOpusMa, MUpaMuaa, (Gurypa M MOBEPXHOCTb
BpaIlleH!s, LWIMHIAP, KOHYC, map, cdepa, Mmiomanb chepsl, IIomanb
MOBEPXHOCTH THPAMHUJBI, MPU3MBI, KOHYCa, IIMHApa, 00bEM KyOa,

OPSIMOYTOJIBHOTO Tapajuiesenunesia, NUpaMuabl, MPU3MbI, LUAIHHJPA,




KOHYycCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUECHHUSI KOHYCa M LWJIMHAPA,
napajulellbHble OCH WJIM OCHOBAaHMIO, CEYCHHME Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IHIMHAPA, KOHYCa; YMEHHE CTPOUTH CEeueHHE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (UTYPHI ¥ TIOBEPXHOCTH
BpAIICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPECTB;
yMEHHE PUMEHSTh CBOMCTBA F€OMETPUIECKUX (UTYpP, CAMOCTOSATEIHHO
bopMyIHpOBaTh ONpeAeNeHHs U3ydyaeMbIX (UTyp, BBIIBUTATH TUIIOTE3bI
O CBOWCTBAax W NpPHU3HAKaX I'€OMETPUYECKUX (UTyp, 0OOCHOBHIBATH WU
OlpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccudukauuio ¢uryp 1o
Pa3IMYHBIM TIPU3HAKAM, BBINOJHATE HEOOXOAWMBIC ONOJIHHUTEIBHBIC

MOCTPOCHUS

11

YmMmenune ONCprupoOBaTh MOHATUAMU: ABUKCHUC B HNPOCTPAHCTBC,
napajuIeNbHBIA MMEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHUE MMOAOOHS, MOMOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHBIC W MOJOOHBIC (UTYpPHI, B TOM YHCJE B TPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BATh T'€OMETPUUYCCKUE OTHOIICHHUS
NIPY PEIICHHUH 32/1a9; HAXOUTh T€OMETPUICCKHE BETMUMHBI (JUTHHA, yTOJ,
I0IaAb, 00BEM) IIPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pEATbHOW KM3HH;, YMEHHE BBIUYUCISATH T€OMETPUYECKHUE BEITUYHHBI
(nMHA, yroj, IIomanb, O00BbEM, IUIOMAAh TMOBEPXHOCTH), HCIONB3YS
U3ydeHHbIE (OPMYJIBI U METOMBI, B TOM YHUCIE: IUIOMIAIb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIPA, oMb chepbl; 00bEM KyOa,
IPSIMOYTOJIBHOTO TapaJlIeieuIeia, MTUPAMHUIBI, TPH3MBI, ITHIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOTO0HBIX (QUTYP
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YMeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHASA CUCTEMa KOOPIUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3jioKeHHe BeKTopa 1o 0Oaswucy,
CKaJIIpHOE TPOU3BEJCHHE, BEKTOPHOE MPOU3BEICHHE, Yroll MEXIy
BEKTOpAaMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIM U KOOPAMHATHBIA METOJ
JUIsL pelIeHHs] TEeOMETPUYECKHX 3aJad M 3a7ad Jpyrux y4deOHBIX

MPEIMETOB
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YMeHne BbIOMpATh TMOAXOMSANIMNA METOJ JUIS PEIICHUS 3a1auH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKU B W3YYEHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHUH; YyMEHHWE pacro3HaBaTh

IMMPOSBJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INIPUBOAUTH




IIpUMEPBl  MAaTEMaTU4YECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTU4YeCKON HayK1




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucina U BEIUMCIIEHUS

1.1

HaTypaJIBHBIG U O CIbIC YHCIIA. HpI/IBHaKI/I JACIIUMOCTH L CIBIX YUCCII

Panmonaneubie uncna. OOBIKHOBEHHBIE U JECSATUYHBIE JpOOH, TPOIICHTHI,

h2 OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaiIbHOH cTeneHu. J{eHcTBUs ¢ apupMEeTHIECKUMU
' KOPHSIMH HAaTypaJbHOU CTENEHU
1.4 Crenenp c¢ wnenbIM mokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEIEM.
' CBoiicTBa cTENEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHT€HC YMCIOBOT0 apryMeHTa
1.6 Jlorapudm uncna. Jlecatudnpie U HaTypaIbHBIC JTOTapU (MBI
JleiicTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JIeHCTBUTECIbHBIMU
1.7 yucnamu. [IpuOnxk€éHHble BBIUMCICHMS, MpaBWiIa OKPYIJVIEHHS, NpPUKHAKA H
OLIEHKA pe3yJIbTaTa BbIUNCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUN
1.9 KommiekcHbie uncia
2 YpaBHEHHUs U HEpABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaimonanbHble ypaBHEHHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [TokazaTenbHBIC U JOTapU(DMHUUCCKUE YPABHCHHS
2.5 Iensie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U TOTapU(PMHUUESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpULIbl
3 OyHKIUHN U TpapUKU




Oynkus, crnocods! 3axanus ¢yHkuuu. I'paduk ynkmun. B3anmuo oOpaTHble

>l ¢byukuuun. Yérneie u HeuéTHble GyHKIMU. [lepuoanueckue pyHKIUN
OOnacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢ynkiuu. Hymmu ¢yHkuumu.
39 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHUH.
' MakcuMymbl 1 MUHUMYMbl (yHKUMU. Haunbonbliee M HauMeHblllee 3HAYCHHE
(GyHKIUU Ha TIPOMEKYTKE
313 CrenenHas (yHKIMsS C HATypalbHBIM M IIEJIBIM TIOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspsiBa. AcumnToTel TpadukoB ¢(yHkiuil. CpoiicTBa  (QyHKIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpuuecKas mporpeccuu. @opmyia CIoKHBIX IPOLEHTOB
4 Hauana maremaTndeckoro aHaiausa
4.1 [TpousBoanas pyukimu. [Ipon3BoaHbIE 2IeMEHTapHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HanOobIero 1 HaMMEHbIIETo 3Ha4eHUs PYHKIIMHN Ha
OTpE3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eometrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS
7.5 Koopannatsl u BEKTOpHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






