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MNOACHUTEJIBHASA 3AIINCKA

Y4eOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OIHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
IOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHblll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJW3a 3aKJaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOU JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajireOpbl U MaTeMaTHYE€CKOrOo aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHHSI C TIOMOILIBIO MHIAYKLIHUH U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIILIICHHE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHaJln3a» 00y4YaroIluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEATbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJIYYCHHBIX  pEUIeHW#, 3HaKOMATCS €  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHblil Kypc o00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOi
JEATEeIIbHOCTH, TpeOyromed MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku OOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaIK3a JIEKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIBbHO-METOAUYECKUE TUHUMU: «YHucna
U BBIYUCIICHUS», «DyHKINU U TpaduKm», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeEMaTUYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce o0ocCHOBHbIE



COJIEPKATEIbHO-METOINYECKUE JIUHUU H3YYaroTCsl Ha MPOTSDKEHUM JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIasCh HOBBIMH TeMaMU W paszjaenamu. JaHHbIN
yU4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJEp’KaHUE HECKOJBKMX MaTEeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKUI aHaIW3, TEOpUs MHOKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (hopMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH Y4eOHOTO Kypca, s
pEIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4YHcla, YMEHUE JeNaTh HPUKHUIKY, BBIIOJIHITH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuupuyecKkue 3aJaud M OINEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHCeN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHUE ONEepaluy, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHW HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS Ul PELICHUsS Pa3iNyuHbIX 33134
dbopMupyeTcsi TPeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJICJICH PEaNbHOTO MUpPa, HMIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEAJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrate oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAMOHAIBHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKammx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, IPU PELIEHUH NPUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIIMX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€tel 1o  (opmyrnaMm, mpeoOpa3oBaHUsA  PaLMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUSA O0y4aroumxcs, GOpMHUPYIOTCS HaBBIKH JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MpPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUEHN MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIHA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMHU JJIS pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonblloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, IIO3BOJISIIOIIMX BBIpAaXKaTh 3aBUCHMOCTHM MEXJy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoi M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHalin3a» IO3BOJISIET
CYIECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MAaTHYECKHUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYITHBIX 0O0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAaUMEHBIIUE
3HAYEHHUA, BBIYUCIATH MIIOMaAn (Guryp u oObEMBI TEl, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKHMX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 33a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIJICHUs, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONIUXCS pe3yibTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCATIbHBIA SI3bIK, OOBECIUHSIONMIMA BCE Pa3feiibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEIECH peabHBIX
CUTyallMii, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO ammapara aureOpbl |
MaTEMaTHYECKOTO aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepualn
y4eOHOT0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus MPUKIaaHbX 3anad. [lpu
pPEIICHUH  pPEAbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HaOJIOMATeIbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JesitenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS TNPUKIAJHBIX 3a7a4
OpraHu3yeTCsl B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadana
MaTEeMaTHYECKOTO aHATU3ay.

Ha wm3ydeHme yueOHOTOo Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Yucsa ¥ BbIYMCICHUS

PanmonaneHple umncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLIEHTHI,
OeckoHeuHble Mepuoanueckue npodu. IlpumeneHue npodeil U MPOLEHTOB IS
peleHns NPUKIaaHbIX 3aa4 U3 Pa3JIUYHbIX OTPACIeH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4nciia. PanMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIA.
ApudpmeTnueckue  onepauMd € JCUCTBUTENBHBIMM  4HCIaMU.  Moayib
JNEHCTBUTENBHOTO Ynciaa U ero cBoicTBa. [IpuOnmkE€HHbIE BBIYUCIECHUS, TTpaBUIia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ ueneiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIENH (POPMBI 3aMKUCH ACUCTBUTENBHBIX YHCEI JIJISl PEIICHHS TPAKTUYECKHUX
3a]1a4 ¥ NPEJCTaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pelIeHrne HepaBeHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMHU
ko3pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINUX CTENEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peLeHus
UppalMOHAIbHbBIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PEIICHUS IMOKAa3aTEIbHBIX

YPaBHCHUM.

ITpeoOpa3oBanue BbIpaKEeHUH, COEPIKALINX JOrapu(MBI.

Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. MarTpuiua CHUCTEMBI JIMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaegoBaHue TMOCTPOEHHOW MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIprMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DOyHkuuu U rpadpuku

OyHKusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIHH.
Kommnosumms Qyskiuii. I'papuk  QyHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIE 1 HeuéTHble pyHkumu. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNE U MTOCTPOEHUE UX TPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 7151 pelIEHUs] ypaBHEHUH.

TpuroHomerpruueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpOIECCaX M SBJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyasa MaTeMaTH4eCcKOro aHajaimn3a

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHUs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpuueckas mporpeccuu. beckoneuHo yoObiBaromas
reoMmeTpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
IIPOTrpecChuy. JIMHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. @opmyiia CI0KHBIX
npouleHTOB. Mcnosnb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX —3aaad
MIPUKIIATHOTO XapaKTepa.



HempepsiBHble (yHKIMH W WX CBOMCTBA. TOYkM pa3phiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUHU. OnpeseseHue, reOMeTpUUECKUN U
busznyecKkuii CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBogubie  anmemeHTapHbiX  ¢yHknuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBICHUM, NPU PELIEHWUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

11 KVIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHeHne npru3HaKkoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa aiis peneHus
3a/1a4 B LIEJIBIX YUCIAX.

KomnnekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHus U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPAMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYIHOCTEM palUOHAJIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaAMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 PazIUYHbIX O0JacTell HayKu W peaJbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUM 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana mareMaTH4€CKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLIUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEIENIEHHs CKOPOCTH M YCKOPEHHMsS IIpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBoOOpa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleitOuua.

[TpumeHeHre uHTErpaja s HAXOXKICHUS IUIOWAAEH IUIOCKUX (QUIyp H
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIanIbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00YUaIOMErocs Kak akTUBHOTO H
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXKTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEJbHOCThIO YYE€HOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3UecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryisapHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC JKHU3HCHHBIE TIUIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, OPUEHTAITHS
Ha TIPUMCHCHHE MaTeMaTHMYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIC MPHU3HAKK MaTEMAaTHUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyaupoBaTb M  NPeoOpa3oBBIBATh  CYXKIACHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U IPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JienaTb BBIBOJABl C KCIOJb30BAHUEM 3aKOHOB JIOTHKH, JIEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTPAUBaTh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BEIOWpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXONAUIMH ¢ y4EToM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBarenbCcKue 1eiicCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITEJIbHO CINITAHUPOBAHHBIA 3KCIEPUMEHT, HUCCIECIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIIOJICHMS, HUCCJEJOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

MPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, & TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATH AeUIMTH MHPOPMAIIMHU, TAHHBIX, HEOOXOIUMBIX /Ji OTBETA HA
BOIIPOC U ISl pEUICHUS 3a/1au;

BBIOMpaTh MH(POPMAIINIO U3 UCTOUHUKOB Pa3JIMUHBIX TUIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B PA3IUYHBIX (OpMaXx,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSATEIIBHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

B X0Ji¢ 0OCYXXJICHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOUN TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEelIeHUs, COIMOCTaBIIATh CBOM CYXACHUSA C CYXKICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBHIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1ad
MpPE3eHTAIlMU U OCOOCHHOCTEN ayIUTOPUHU.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NeSATEILHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacmpeneisirh
BUJIbI pabOT, JOrOBapuUBaThCs, OOCYX JaTh TMPOIECC M pe3yJbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JAEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOErO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy ob0ywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
IpPEeMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaIUu3a:

Yucii1a ¥ BBIYUCTICHUSA

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUJIa OKPYTIICHUS, PUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W APKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMeHTaMi, KOPHU MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIBb30BaTh CBOWCTBA ONPENEINTEN 2 X 2 JUIsl BBIYMCIEHUS €ro 3HA4YeHUs,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MTOJTYYEHHBIN pPE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU;

BBITMOJIHATH MpeoOpa30BaHMs YHCIOBBIX BHIPAKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIIBHBIM [10KAa3aTelIeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAXKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WA OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPHUUECKUX BBIPAKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMS, HEpPAaBEHCTBA II0 YCIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (QYyHKUMWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee WM HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeNeHHOW (YHKUMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0OKa3aTeJEM;

ONEpPUPOBATh TOHATUSMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIEA0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTeslbHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PELICHUS
YPaBHEHHUI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (YHKUMA Ui UCCIENOBAaHMS MPOLIECCOB U
3aBUCUMOCTEN MpH pEelIeHUH 3aJlad U3 APYruX y4EeOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOOHO OMEPUPOBATH MOHATUSMU: TIOCIEAOBATEILHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka pyHKINN, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpHpPOBaTh TMOHATHUSMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peasIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OMNEpPHPOBATh TMOHATHUSMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TMOJYyYUT CIIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO0€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix yucen, HOJl n HOK HaTypanibHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOZHO OMEpPUpPOBAaTh MOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOHN (hopMe, BBIIOIHATH apu(METHUECKUE OTEepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOxoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuarpb paloOHaJIbHbIE, VppalUOHAIBHBIE, ITIOKa3aTeIIbHbIE,
JorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISATH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAaHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUCHHBIN PE3YJIbTAT.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJIEIOBAHUS 1 CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIICOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKIACHHS HAWIIYYIIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIbHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIUNA ¥ BBIYUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MNpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[MATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

YUYET PABOUYEHN MIPOI'PAMMBbI BOCIIUTAHUS

PaGouas nporpamma Boctiutanust MAOY COI Ne 3 peanuzyercst B TOM YHCIIe
U UYEpe3HCIOIb30BAHUE BOCIUTATEIBHOTO IOTEHIMAala YpPOKOB anreOpsl. Jta
paboTa OCYLIECTBISETCA B CAEAYIOMHNX (hopmax:

= [loOyxzaeHne oOy4aromuUxcsi cOON0AaTh Ha YpOKE OOLIECTPUHATHIE HOPMBI
NOBEACHUS, TMpaBWwia OOLIEHUS CO CTapliuMH (IE€AAroru4ecKuMu
pabOTHUKaAMHU) M CBEPCTHUKAMU(OOYUAIOMIMMHUCS), MPUHIUIBI Y4eOHOU
JUCIUTUIMHBI U CAMOOPTaHU3aIINH.

» [IpuBnedyeHne BHUMAHUA OOYYaAIOIMUXCA K IIEHHOCTHOMY  acCHEKTy
M3y4aeMbIX Ha yPOKaxX MPEIMETOB, SIBICHUN, COOBITHH Yepes:

- IEMOHCTpAIIO 00y4YaoIUMCs IPUMEPOB OTBETCTBEHHOIO, IPaXKIaHCKOTO
MOBEAECHUS, POSBIICHUS YEIOBEKOIIOOUS U 100pOCEPIEUHOCTH

- oOpalmieHre BHUMAaHHS Ha HPAaBCTBEHHbIE ACHEKThl HAYYHBIX OTKPBITHH,
KOTOpbIE M3y4YalOTCs B JaHHBII MOMEHT Ha ypOKE;, Ha TMpelcTaBUTENeH
YUEHBIX, CBSI3AHHBIX C M3y4YaeMbIMH B JAHHBII MOMEHT TE€MaMH, Ha TOT
BKJIaJl, KOTOPHIH OHHM BHECIM B pPa3BUTHE HAIlICW CTpaHbl U MHpa, Ha
JIOCTOMHBIE MOIpaskaHus MPUMEPHI UX KU3HU, HA MOTUBBI UX MTOCTYIIKOB;

- HCMOJb30BaHME Ha Ypokax UHGOpMaIMKM, 3aTparuBarolieil Ba)KHbIE
COLIMAJIbHbBIE, HPABCTBEHHBIE, STUYECKHE BOIIPOCHI.

* lHcnonb3oBaHME BOCHUTATENBHBIX BO3MOXKHOCTEW COAEpX aHUS y4yeOHOTO
npeaMeTta st GOPMUPOBAHUS Y 00YUAIONMIUXCS POCCUUCKUX TPATUITTOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIIMOKYJIBTYPHBIX IIEHHOCTEM uepe3 moadoop
COOTBETCTBYIOILIUX
3a7a4 JUIsl pelIeHus, TPOOJIEMHBIX CUTYaIUil 1151 0OCYXAEHUS B KJlacce.

= BxiroyeHHe B YPOK MTPOBBIX MPOUEAYpP, KOTOPbIE MOMOTalOT MOAAEPKATh
MOTHBALMIO OOy4YaloIMUXCid K TOJIYYEHUIO 3HAHUM, HAIAKUBAHUIO
MO3UTHUBHBIX  MEXJIMYHOCTHBIX OTHOIIEHMM B  Kjacce, MOMOTaroT



YCTaHOBJICHHUIO no0porKenaTeaTbHON aTMocdepsl BO BpeMs
ypOKa.

[IpuMmeHeHne Ha ypOKe HHTEPaKTUBHBIX (POpM pabOTHI, CTUMYIHPYIOIIHX
M03HABATEIbHYIO MOTHUBAIIAIO 00YJarOIIHXCSI.

[Ipumenenne TpynmoBoil pabOThI wiauW pabOTBl B Tapax, KOTOPbHIC
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIHOW pabOThI U B3aUMOJICHCTBUIO
C IPYTUMH 00YUYaIOIIIUMHUCS.

Beibop m wucmoib30BaHWE Ha YpPOKax METOAOB, METOJIWK, TEXHOJIOTHH,
OKa3bIBAIOIINX BOCIUTATEIHHOE BO3/ICHCTBHE HA TUYHOCTh B COOTBETCTBUU
C BOCITUTATEIHHBIM U7eaoMm,
1EeJIbIO U 33J1a4aMU BOCITUTAHUSI.

NuannuupoBanne ©  TOIACPKKAa  HCCICIOBATEIBCKOW  IEITEIBHOCTH
IIIKOJIPHUKOB B ()OpME BKIIFOUCHHS B YPOK PA3TMYHBIX HCCIICIOBATEIHCKAX
3alaHUM M 3a/ad, 4TO JAaeT BO3MOXHOCTh OOY4YarolUMCS MPUOOPECTH
HAaBBIKH  CAMOCTOSITEIBHOTO  PEIICHUS  TEOPETUYECKOW  MPOOJIEMBI,
reHepUpPOBAHUS u oopmIieHuUs COOCTBEHHBIX TUTIOTE3,
YBOKHUTEILHOTO OTHOIIEHUS K YYXXKUM HACSIM, IyOJUIHOTO BBICTYILICHHUS,
apryMEHTUPOBAHMS U OTCTAaWBAHMS CBOCH TOUKU 3PEHUS.

YcraHOBIGHUE ~ YB@KHTEIBHBIX,  JOBEPHUTEIBHBIX,  HEe(POpMaIbHBIX
OTHONIICHUN MEXKIy YyYHTEIIeM W YYCHHKaMH, CO3JaHHUE Ha YypOKax
AMOIMOHAIIEHO-KOM(GOPTHOMN CPEIIbI.

Kpumepuu oyenuganus ycmHuuplx omeemaoe y4aujuxcs
OTBET OLIEHUBAETCS OMMEMKOU «J », €CIIA YUCHUK:

MOJTHO PAcCKphUT COJIEp)KaHWE Marephajia B 00beMe, MPeayCMOTPEHHOM
nporpaMMoil M y4eOHHUKOM, H3JIOKHJI MaTepuaid TPaMOTHBIM SI3bIKOM B
OTIPEJICTICHHOW JIOTUYECKOW TOCIEAOBATEIbHOCTH, TOYHO HCIOJB3Ys
MaTEMaTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY

MPaBUJIBLHO BBINOJMHWII PHUCYHKH, UYEpPTEXH, TpaduKH, COMyTCTBYIOIINE
OTBETY;

MOKa3aJl yYMEHHE WUTFOCTPUPOBATh TCOPETUUYCCKUE TIOJIOKCHHUS KOHK-
PETHBIMH MPUMEpPaMH, TPUMEHATh UX B HOBOW CUTYAIIMH MPHU BHITIOJHCHHUH
MPAKTUYECKOTO 3a/1aHMUS;

MPOJIEMOHCTPUPOBATT  YCBOCHHE pPAaHEE M3YyUYCHHBIX COITYTCTBYIOIIUX
BOIIPOCOB, CHOPMUPOBAHHOCTh M YCTOWYUBOCTH HCIOIB3YEMBIX MPU OT-
pabOTKE YMEHUI U HABBIKOB;

OTBEYAJI CAMOCTOSTENIEHO 0€3 HaBOSIIMX BOMPOCOB yuuTess. Bo3MoxHbI 1-
2 TOTPENIHOCTH TMPHU OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB WJIH B
BBIKJIQ/IKaX, KOTOPhIE YUYECHHUK JIETKO UCIIPABUII 110 3aMEUaHUIO YUUTEIS.



OTBeT OIICHUBACTCS OTMETKOM «4»,eCcln

OH YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OICHKY «5», HO IIpH
9TOM UMCCT OJUH N3 HCIOCTATKOB.

B H3JIOKCHHUHU JOIIYIICHBI HeOOJIbIITHE HpO6€JII)I, HC MHCKAa3uMBIIHMC Ma-
TEMATNYCCKOC COACPIKAHHUC OTBCTA,

AOITYIICHBI 1-2 HCO04YCTa IMPHU OCBCUICHUHU OCHOBHOI'O COJCPIKAHUA OTBCTA,
HCIIPABJICHHBIC 110 3dMCYAHUIO YUUTCILA,

AOIIYHICHBI omuoOka uiau 3-4 HCOO0YCTAa IIPHU OCBCHICHUKN BTOPOCTCIICHHBIX
BOIIPOCOB WJIX B BBIKJIAJKAX, JICTKO UCIIPABJICHHLBIC 110 3aMCYAHWUIO YUUTCIIA.

O1meTka «3» cTaBUTCS B CICAYIOIIHX ClIydasix:

HETOJHO WJIM HEMOCIEA0BATEIbHO PACKPBITO COJEp)KaHWE MaTepHalia, HO
MOKa3aHo 00IIee MOHWMAaHWE BOIPOCA W IMPOJAEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHBIC Il JANbHEHIIET0 YCBOCHHSI TIPOTPAaMMHOTO MaTepHalia
(ompenenennbie  «TpeboBaHUAMM K  MaTeMaTUYECKOM  MOATOTOBKE
YUaIUXCS»);

UMEJTUCh 3aTPYJHEHUS WM JOMYIIEHbI OIIMOKK B ONPEACICHUM TMOHSATUM,
UCIIOJIb30BAaHUU MATEMAaTHUYEeCKOW TEPMHHOJIOTHUH, YEpTekKax, BBIKJIAJKaX,
UCITpaBJICHHBIC MTOCJIE HECKOJIBKUX HABOJSAIIUX BOIPOCOB YUUTEIS;

YUICHHK HE CIIPaBUJICS C MPUMEHEHHEM TEOPHH B HOBOW CHTYaIlUd TIPHU
BBITIOJITHCHUH TPAKTHYECKOTO 3aJaHus, HO BBINOJHWI 3aJaHus 00s-
3aTeJILHOTO YPOBHS CJIOKHOCTH TI0 TAHHOM TeMe;

Ipy 3HAaHUM TEOPETHYECKOTO MaTepuaja BBISIBICHA HEIOCTaTOYHAs
c(hOpMHPOBAHHOCTh OCHOBHBIX YMEHHI W HABBIKOB: 2 rpyOble OIIMOKH,
MHOTO HEJIOUETOB, MEJIKMX MOTPEUTHOCTEH;

OTMeTKAa «2)» CTaBUTCS B CICAYIOLINUX CIydasXx:

HE PacKpBITO OCHOBHOE COJIep KaHne yUeOHOro MaTepuana;

OOHapy)XeHO HE3HaHWE WJIM HENMOHMMAaHHWE YYCHHUKOM OOJNbIIeH wWin
HanOoJiee BaKHOM YacTh yueOHOTro MaTrepuana;

JIOTIYIIEHbl OHIMOKM B OINpENeNeHUH TMOHATHH, MpU HCIOIb30BaHUU
MaTeMaTHYeCKON TEPMHUHOJIOTHH, B PUCYHKAX, YepTekax WM rpadukax, B
BBIKJIQ/IKaX, KOTOpbIE HE HCIPABICHBI IOCJIE€ HECKOJIbKHUX HaBOJSAIIUX
BOIPOCOB YUHUTEJIS.

OtmeTtka «1» cTaBUTCS, €CIIH:

YU4EHUK OOHapyX W1l TIOJHOEC HE3HAHWE W HETOHMMaHWE H3y4aeMoro
yu4e0OHOro MaTepuasa Uil He CMOT OTBETUTh HU Ha OJWH U3 TIOCTABICHHBIX
BOTIPOCOB T10 H3y4aeMOMY MaTepHuay;

OTKA30TBBINIOJHEHUI3aJaHHSL.

Kpumepuu oyenuganus nucbMeHHbIX padom yyauquxcs
OT1meTka «S»cTaBUTCS, €CIIU:

pa60Ta BBITIOJIHCHA ITOJIHOCTBIO,



® B JIOTUYECKHX PACCYXKICHUSIX W OOOCHOBAHWH PEIIEHUS HET MPoOeJoB U
OIITHOO0K;

® B pCIICHUU HET MAaTEMaTUYECKUX OMIMOOK (BO3MOXHA OJHA MOTPENIHOCTb,
OMHUCKA, HE SBJSIONIASCA CJCACTBUEM HE3HAHUS WM HEMOHUMAaHMS
y4eOHOro Marepuana).

OTMmeTKa «4»CTaBUTCS, €CIIU:

e paboTa BBINOJHEHA TMOJHOCTbIO, HO OOOCHOBAHMWSI IIIArOB PEIICHUS
HEJIOCTaTOYHBI (€CTM yMEHHUE OOOCHOBBIBATH PACCYXICHHS HE SBIISLIOCH
CHEeIUaTbHBIM 0OBEKTOM MPOBEPKH );

e JOMylIeHa OJHA OIIMOKa WM JIBa-TPU HEJOYETa B BBIKJIAJIKaX, PUCYHKaX,
yepTexkax win rpadukax (ecam 3TH  BUIbl pabOTbl HE SBISUINCH
CHeUalbHbIM 0OBEKTOM MPOBEPKU).

OT1meTka «3»CcTaBUTCS, €CIIU:

e JomyuieHbl Oosee OJHOM OMMOKM WM Oojee ABYX-TpeX HEAOYETOB B
BBIKJIQJIKAX, uepTekax Wi rpadukax, HO  y4YallMiics  BiajaeeT
00s13aTEIbHBIMUA YMEHUSIMH T10 TIPOBEPSEMOM TEME.

OTMmeTKa «2»CTaBUTCS, €CIIU:

® JIOMYUIICHBI CYIIECTBEHHBIC OIMMOKU, IOKA3aBIIME, YTO YYallUics He
BJIAJEET
00s13aTeIbHBIMU YMEHUSIMHU 110 JJAHHOM T€ME B MOJIHOW Mepe.

OT1meTtka «1»cTaBuTCS, €CIIU:

e paboTa nokaszaja MoJHOE OTCYTCTBUE y yUalllerocsi 00s3aTeIbHbIX 3HAHUHN 1
YMEHUH I10 POBEPSIEMON TEME;

® 3HAYMUTENbHAS YaCTh paOOTHI BHITIOJIHEHA HE CAMOCTOSTEINBHO;

® OTKa30TBBIOJHCHUSIPAOOTHI.

Ouenka mecmogvix padom odyuarOwuxcs
«5» - 85-100%
«» - 65-84%
«3» - 41-64%
@2» - < 40%

«1» - HEeT HU OAHOI'O OTBCTA, OTKAa3 OT BBIITOJHCHUA TCCTA



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Konu4yectBo 4yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/e/ioB U TeM
o/ porpavMbL Beero Konrpoabubie IIpakruueckue (uupposbie)
padoThI padoThI o0pa3oBaTe/bHbIEPECYPChI
MHO0XeCTBO IECTBUTENIbHBIX YNCET.
1 MHorounensl. PanyioHanpHbIe ypaBHEHHUS U 24 1
HepaBeHCTBA. CHCTEMBUIMHENHBIXypaBHEHU I
) Oynkuuu U rpapuku. CreneHHas QyHKIUS C 12 1
LIEJIBIM TT0Ka3aTelIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHH. 15 1
HppanuoHanbHbleypaBHEHHUS
4 [Noxa3zaTenpHasIPYHKITUS. 10 |
[Toka3arenbHbleypaBHEHHUS
5 JlorapugmuueckasipyHKIHs. 18 |
JlorapugmuueckueypaBHEHUS
6 TpuronomeTpruyeCKUEBbIPAKEHUS U 2 |
YPaBHEHHUS
ITocnenoBaTeIbHOCTH U MTPOTPECCHU 10 1
HenpepoiBabiegynkiuu. [IponszBoanas 20 1
9 [ToBTOpenwme, 0600IIEHNE, 5 )
cUCTeMaTHU3alUsI3HaHUuI
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[NPOT'PAMME




11 KJIACC

N HamMeHoBaHNepa31eNoB 1 KonuyecrBouacos DJIEeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero KonTtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (1ippopsie)
o0pa3oBaTe/bHbIEPeCYpPChl
| UccnenoBanue q)yHKuHiZ c 2 1
MOMOIIbIO TPOU3BOJHON
2 [TepBoOOpa3Hast 1 HHTETpAI 12 1
['paduku TPUrOHOMETPUUECKUX
3 byukuii. TpuroHomerpuueckue 14 1
HEPaBEHCTBA
Hppanuonanbusle,
4 MOKa3aTeNbHbIE U 24 1
norapuMuyecKre HepaBeHCTBA
KomrmuiekcHpieuncna 10 1
Harypainbnsle u nensieuncia 10 1
CucreMsbl palliOHaJIbHBIX,
7 UPpaLMOHATIbHBIX 12 {
NoKa3aTeIbHbIX U
JOrapu(pMHUUECKUX ypaBHEHUH
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpeHwme, O606IJ.IGHE/I€, 16 )
CUCTEMAaTHU3alUA3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

S~

Temaypoka

MHO)KGCTBO, onecpanvu Ha
MHO’KECTBAMH M UX CBOMCTBA

HuarpammbiDitiepa-Benna

KoauuyecTBo4uacoB

Be
ero

KonTpoJibHbIE
padoThI

IIpakTHYecku
epadoThI

Jarau3sy
YeHus

DuieKTpoHHbIenupoBbICOOPA30Ba
TeJbHbIepecypchl

[IpuMeHeHne TeOpEeTHKO-
MHO>KECTBEHHOTO anmapara Juis
pelenus 3axa4d

PannonansHble ynca.
OOBIKHOBEHHBIE U JECSITUUHBIC
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MePUOIUUECKHE TPOOH

PannonanasHbIE YKCIa.
OOBIKHOBEHHBIE U JI€CATUUHBIE
JIpoOH, IPOLIEHTHI, OECKOHEYHBIE
MePUOIUUECKHE TPOOH

[Ipumenenue apoOeii U NPOIIEHTOB
JUIS peLLeHUs IIPUKIIAHBIX 3a1a4

[Tpumenenue apobeii U MPOIIEHTOB
JUISL pEIIEHUS IPUKJIIAIHBIX 3a/1a4
JleficTBUTENIbHBIEC YHCIIA.
PammonansHbIEe 1




HppaluOHAJIbHBIC YU CJIa

Apudmernueckue onepanum ¢
JCWCTBUTEIEHBIMH YHCIIaMH

10

11

12

Mopynp JEMCTBUTEIBLHOTO YK CIIA U
€ro CBOMCTBA

[TpubmmkEHHBIE BHIYHCICHUS,
IIpaBujIa OKPYIJICHUs, IPUKUIKA U
OLICHKA PE3YJIbTaTa BIYUCICHUI

OCHOBHBIE MCTOJbI PCIHICHUA

LEJIBIX U APOOHO-PAIMOHATBHBIX
ypaBHEHU U HEPABEHCTB

13

OCHOBHBIC MCTOJbI pCHICHUA
OCIBIX U Z[pO6HO-paIII/IOHaJII>HI>IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

14

15

16

17

OCHOBHBIE METO/IbI pEIICHUS
HEJIBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

MHorouieHssl 0T OJHOI
nepemMeHHou. Jlenenue
MHOTO4WIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopemabesy

MHOro4IeHb! C LEeNbIMUA
koddunmentamu. Teopema Buera
PemiennecncreMIIMHEMHBIXypaBHE
HUM

18

19

PemenuecucreMamHeiHbIXypaBHE
HHUH

Marpuna cucTeMsl JTMHENHBIX




ypaBHeHH#. OnpenenuTesib
MaTpHULbI 2X2, ero
r€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAUYCHUS

20

21

22

Onpenenuresib MaTPUILBI 2X2, €r0
r€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

[IpumeHeHue onpenenuTens ams
pELIEHUS] CUCTEMBI JINHEUHBIX
ypaBHEHUI

Penienue npuknagHeIx 3a1au c
IIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

23

Pemenue npuknaaHeix 3aaa4 C
ITOMOTITBI0 CUCTEMBI JIMHEHHBIX
yYpaBHEHUHU

24

KonTponbHas pabora:
"PanrionanbHbIe ypaBHEHHS U
HEPaBEHCTBA.
CucTeMBUTMHENHBIXypaBHEHU"

25

26

DyHKIUSA, CTTOCOOBI 3aaHuUs
¢byukun. Bzaumuo obpaTHbie
¢byukun. KomnosunusadyHxknuit
I'padux dpynkunu. DnemeHTapHble
npeoOpa3oBaHus rpagukoB

byHKIMMA




27

28

29

30

OO0nacTp ornpeneneHus u
MHO>KECTBO 3HAUYCHUH (yHKIHH.
Hymu ¢yakuu. [IpomexyTku
3HAK TIOCTOSTHCTBA

YeErHble 1 HEYETHBIC (DYHKITUH.
[Tepuoanueckue GyHKIUU.

[TpoMe K yTKUMOHOTOHHOCTH( YHKIT
17071

MakcuMyMbl U MUHUMYMBI
¢byukun. Haubomnsiee u
HaMMEHbIIICe 3HAYCHUE (PYHKIHH
Ha TIPOMEKYTKE

JluHeiHas, KBaJpaTHYHAS U
IpoOHO-NMMHEeNHHas (YHKIIUU

31

DJIeMEeHTapHOE HCCIIeIOBAaHUE U
MOCTPOEHUE TpauKOB ITHX

byHKIMMA

32

33

34

DJIeMEHTapHOE UCCIIeIOBAaHUE U
MOCTPOEHUE TpauKOB ITUX
byHKIMMA

CreneHs C 1eIbIM TOKa3aTelIeM.
bunom Herorona

CrereHn ¢ LEJIBIM II0Ka3aTeIeM.
bunoMm HeroTona

35

CrenenHast GQyHKIMS C
HATypaJIbHbIM U LETbIM
nokasareneM. E€cBolicTBa n

rpadux




36

37

KoHntpoinbhas pabora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"
Apudmerndeckuii KOpeHb
HATypaJIbHOM CTETIEHU U €ro
CBOMCTBA

38

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOICTBa

39

40

41

42

[IpeobpazoBanust YMCIOBBIX
BBIPAXKEHUI, COJIEPHKAIUX CTEIICHU
" KOpHH

[TpeoOpa3oBaHuUs YUCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX CTEIICHU
Y KOpHU

[TpeoOpa3oBaHuUs YUCITOBBIX
BBIPAKECHUM, COACPIKALUX CTEIICHU
U KOpHU

HppanmonaibHble ypaBHEHMUS.
OcHOBHBIE METO/BI PELLICHUS
UPPALMOHAIBHBIX YPaBHEHUN

43

HppanmonaibHble ypaBHEHMUS.
OcHOBHBIE METOIbI PELLICHUS
MPPALMOHAIBHBIX YPABHEHUN

44

45

HppauroHanbHbIE ypaBHEHMUS.
OCHOBHBIE METO/IbI PELIECHNUS
VUPPALMOHAIBHBIX YPABHEHUN

PaBHOCUIIBHEIE Nnepexoanl B
pPCIICHUN UPPALTUOHAIIBHBIX




46

YpaBHEHHI

PaBHOCHIIbHBIE TTEPEXO/IBI B
peIIeHNuU UPPALMIOHATBHBIX
ypaBHEHUH

47

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHNHU UPPAIUOHAIBHBIX
ypaBHEHUU

48

49

50

51

PaBHOCHIBHEBIE Nnepexoanl B
PEIICHNHU HPPAUOHAIBHBIX
ypaBHEHUU

CaoticTBa U rpaguK KOpHS n-oi
CTerneHH Kak (yHKIIMH 0OpaTHOM
CTCTICHH C HATYPATbHBIM
[O0Ka3areieM

CgoiicTBa u rpaduk KOpHS n-oif
CTETEeHU KaK (yHKIUU 0OpaTHOMH
CTETIEHU C HaTYpaJbHBIM
nokasaresjaeM

Konrponbnas pabora: "CoiicTBa u
rpaduK KOpHS N-Oi CTETEHH.
HppanuonansHeleypaBHEHHA "

52

CreneHs ¢ pallMOHATbLHBIM
IIOKa3aTejieM U €€ CBOICTBA

53

54

CreneHb ¢ palMoHaIbHBIM
IIOKa3aTejIeM U €€ CBOICTBA

Crenens ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOUCTBA

55

[TokazaTenpHas GyHKIINS, €€




CBOiicTBa U rpadux

Hcnonp3oBanue rpaduka GpyHkuum

36 JUIs PEeLIeHUs] ypaBHEHUI

57 Hcnonp3oBanue rpaduka GpyHkuun
JUISl peLLIEHUs] YPABHEHUHN
[Toka3arenbHblE ypaBHEHHUS.

58 OCHOBHBIE METObI PELICHUS
IIOKa3aTeJIbHBIX YPaBHEHUI
[Toka3arenbHbIE ypaBHEHHUS.

59 OCHOBHBIE METObI PELICHUS
HOKa3aTeIbHbIX YpaBHEHUN
[Toka3arenbHble ypaBHEHHS.

60  OcHOBHbBIE METObI PELLICHUS
[OKa3aTeIbHbIX YpaBHEHUN
KonTponbHnas padora:

61 "TTokxazarenbHast QYHKIIMSL.
[ToxazarenbHble ypaBHEHUS"

2 Jlorapugmuucna.
CgoiicTBanorapudma

63 Jlorapugmuucna.
CgoiicTBanorapudma

64 Jlorapudmuncina.
CsaoiicTBanorapudma

65 JlecsiTuunabie U
HaTypajibHbleTorapu(Msbl

66 Hecsatuunbie u
HaTypajibHbleTorapuMel

67 [IpeoOpazoBaHHEBBIPAKESHUH,




68

COJIePIKALTIXIIOTaAPHUPMBI
[IpeobpazoBaHneBbIpAKEHUH,
COJIePIKALTMXIIOTaAPHUPMBI

69

70

71

[IpeobpazoBaHneBbIpAKEHUH,
COZePKALTUXIOTaAPHUPMBI
Jlorapudmudeckas hpyHKms, €€
CBOWCTBA U TpapuK
Jlorapudmmueckas pyHKIus, eé
CBOICTBA U TpapuK

72

73

Hcnonp3oBanue rpaduka GpyHKIum

JUISl pEeIIEHUs] YPABHEHUHN

Hcnonws3oBanue rpaduka GyHKIUU

JUTSI pEIIeHUs YpaBHEHUN

74

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI pEIICHUS
Jorapu(pMHUUECKUX ypaBHEHUH

75

Jlorapudmuueckre ypaBHEHUS.
OcHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHHM

76

77

78

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/BI B
pELIeHUH JTOrapuPMHUUECKUX
yYpaBHEHUU

PaBHOCHIIBHEIC Nnepexoanl B

PELICHUH JTOrapruPMHUUECKUX
YpaBHEHUN




79

80

KonTponbsHas pabora:
"Jlorapudmuyeckast pyHKIUS.
Jlorapudmuueckue ypaBHeHUs"

Cunyc, KOCUHYC, TAaHT€HC U
KOTaHT'€HC YHCIIOBOIO apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIOBOTO apryMeHTa

82

83

ApKcuHYC, apKKOCUHYC U
apKTaHT'€HC YUCJIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U
apKTaHT'€HC YUCIIOBOTO apryMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUYECKUX (YHKLUI
YHUCJIOBOI'O apryMeHTa

85

Tpuronomerpuueckas
OKPY?KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUECKUX (PYHKIIMMI
YHUCJIOBOI'O apryMEHTa

86

87

88

OCHOBHBIETPUTOHOMETpUUECKHEDO
PMYITBI
OCHOBHBIETPUTOHOMETPUUYECKUE(DO
PMYJIBI
OCHOBHBIETPUTOHOMETpUUECKHEDO
PMYJIBI

89

90

OCHOBHBIETPUTOHOMETpHUUECKHEDO
PMYJTBI

HpeO6pa3OBaHI/IeTpI/ITOHOMCTpI/I‘ICC




KUXBbIPaKEHUI

[Ipeobpa3oBaHUETPUTOHOMETPHUYEC

o1 KUXBBIPOKECHUI

9 [Ipeobpa3oBaHUETPUTOHOMETPHUYEC
KUXBBIPAXKCHUHN

93 ITpeoOpa3oBaHUETPUTOHOMETPUYEC
KUXBBIpaOKECHUI

94 PemennerpuronomeTpuyeckuxypa
BHEHMI

95 PemennerpuronomeTpuyeckuxypa
BHEHUU

96 PemennerpuronomeTpudecKkuxypa
BHEHMI

97 PemennerpuronomeTpuyeckuxypa
BHEHUI

08 PemennerpuronomeTpuyeckuxypa
BHEHUU

99 PemenunerpuronomeTpuyeckuxypa
BHECHUI

10 PemienneTpuroHoMeTpuYECKUXypa
BHEHUU
KonTponbhas pabota:

10 "TpUroHoMeTpUYECKUE

1 BBIPAXXEHUS U
TPUTOHOMETPUYECKNE YpaBHEHUS"

10 [TocnenoBarenbHOCTH, CIIOCOOBI

) 3a/laHus OCe0BaTEIbHOCTEH.

Metox MmaTeMaTHUeCKOM




HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

;0 MoCJIeI0BaTeIbHOCTH. McTopus
aHayn3a 0ECKOHEYHO MaJIbIX

10

4 Apudmernueckasmnporpeccus

10

5 ['eomerpuueckasnporpeccus

10 beckoneunoyObIBarOIasreoOMeTpu

6 YECKASMPOrpeccHst

10  Cymma OeckoHEYHO yObIBarouiei

7 r€OMETPUYECKON ITPOTrPECCUHN

10 JIMHEWHBI U YKCIOHEHIINATbHBIA
poct. Hucio e. Popmyiia CIOKHBIX
IIPOLIEHTOB

10 JIMHEeNHBIN U DKCIOHESHIINAIbHBIN

9 poct. Hucino e. @opMyiia CI0KHBIX
IIPOLIEHTOB

1 Hcnonb3oBaHue Nporpeccuu AJist

0 pEeILlIeHNUs peaabHBbIX 3a7a4
IIPUKIIATHOTO XapaKkTepa

1 KonTponbhas pabota:

1 "IlocnenoBaTenbHOCTH U
nporpeccun’

11 HenpepoiBHble QYyHKINU U UX

2 CBOMCTBA

11 Touka pa3pbiBa. ACUMIITOTBI

3 rpaduKoB PyHKIHIT




11 CgoiicTBa GYHKIIMIA HEPEPBIBHBIX

4 Ha OTpE3Ke

11 CgoiicTBa GYHKIIMIA HEPEPBHIBHBIX

5 Ha OTpe3Ke

11 MeTto HUHTEPBAJIOB ISl PEILIEHUS

6 HEPABEHCTB

11 Meto MHTEpPBaJIOB JJISI PEILICHUS

7 HEPaBEHCTB

11 MeTto1 UHTEPBAJIOB IS PEIICHUS

8 HEpPABEHCTB

1 [IpuMeHeHne cBOMCTB

9 HENPEPBIBHBIX (PYHKIHN JJIsT
pelieHus 3a1a4y

12 [IpumeHeHne CBOWCTB

0 HETPEPHIBHBIX (QYHKITAN IS
pelieHus 3a1a4y

12 IlepBas 1 BTOpas IpOU3BOAHbBIE

1 byHKIIUN

12 Ornpenenenue,

) TE€OMETPUYECKUHCMBICIITPOU3BOIH
on

12 Onpenenenne,

3 (bu3NYECKUNCMBICTITIPOU3BOAHON

12 YpaBHEHHE KacaTelIbHOU K

4 rpaduxy GyHKIUN

12 YpaBHEeHHE KacaTeIbHOU K

5 rpaduky QyHKIMH

12 [Tpou3BogHBIETIEMEHTAPHBIXPYHK




JA050%1

12 [Ipou3sBoaHbBIETEMEHTAPHBIX PYHK |

7 805051

12 [IpousBoHas cymmBl,

2 MIPOU3BEIEHHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA

12 [Tpon3BoHAs CYyMMBI,

9 MPOU3BENECHHUS, YACTHOTO U 1
KOMIIO3UIIUH (PYHKITHIA

13 [TpousBoHAs CYMMBI,

0 MIPOU3BEICHHUS, YACTHOTO M 1
KOMIO3UIIHU (PYHKIIHIA

13 KontponbHaspabora: 1 |

1 "[IpousBognas"

13 [ToBTOpenue, o6odIIEHNE,

) CHUCTEMAaTH3alIMs 3HAHUM 1
"VpaBuenus"

13 [ToBTOpenue, 06001IEHNE,

3 CHUCTEeMaTH3alysl 3HaHWI: 1
"OyaKIMn"

13

4 HToroBaskoHTpoIbHasgspaboTa 1 1

13

5 HToroBaskoHTposIbHasgpaboTa 1 1

13 [ToBTOpeHnue, 060061ICHNE, 1

6 CHCTeMaTH3aIisI3HaAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




11 KJIACC

Ne

S~

Temaypoxa

[IpumeHeHue Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UccleIoBaHI0 (PyHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaudecTBo4acon

Be
ero

KonTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jarausy
YeHUs

DileKTpoHHbIenu¢poBbIcoOpa3oBa
TeJbHbIepecypChl

[IpuMeHeHne Npon3BOJHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne npou3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
WCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHOM K
WCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIErO U
HaMMEHBIIIETO 3HAYECHUS
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke




10

11

12

Haxoxnenune HanOompIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (PYHKIIUU HA
OTpe3Ke

Haxoxnenune HanOoupIIero u
HaMMEHBIIETO 3HAYCHHS
HEeNpepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxpaenue HaubosbIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxpaenue HaubosbIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbhIBHON (DYHKIIUU HA
OTpE3Ke

Haxoxnenue HanOOJIBIIIETO U
HalMEHBIIETO 3HAaUYCHUS
HenmpepbhIBHON (DYHKIIUU HA
OTpe3Ke

13

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XACHHS HaWIyqIlIEero
pelIeHns B IPUKJIAIHBIX 3a7a4ax

14

[Tpumenenne npou3BOTHOM IS
HaxO0KJICHUS HAWJTY4IIETrO
perieHus B MPUKIIAIHBIX 3aa9ax

15

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH U
YCKOpPEHHUS Ipo1ecca, 3aJaHHOTO




dhopmysoit wim rpadukoM
[IpuMeHeHne Npou3BOJHON IS
oTpesieNICeHUs] CKOPOCTH U

16 YCKOpEHUs Ipolecca, 3a1aHHOT0
dhopmymoit uiu rpagukom

17 Komnozunuspynkuunit

18 Kommnozunusdyukmmit

19  KommnosunusipyHKIHiA
I'eomeTpuueckue o6passl

20 YPaBHEHU Ha KOOPIAWHATHON
IJIOCKOCTH
I'eomeTpuueckue o6pass

21 ypaBHEHUI Ha KOOPJIAUHATHOM
MJIOCKOCTH
KonrponbHas pabora:

22 "HNccnenoBanue GyHKIMMA ¢
MOMOIIIbIO TPOU3BOAHON"
[TepBooOpaznas,

23 OCHOBHOECBONCTBONEPBOOOPa3HBI
X
[TepBooOpazHbIe AIIEMEHTAPHBIX

24 ¢bynkuii. [IpaBuna HaxoXAEHUS
MepBOOOPaA3HBIX
ITepBooOpasHbIe HIeMEHTAPHBIX

25 ¢dbynkuii. [IpaBuna HaxoOXKACHUS
MepBOOOPaA3HBIX

26 Wurerpai.

FCOMeTpI/I‘{CCKHﬁCMBICHHHTeraHa




27

28

29

Beruuciienue onpenenéHHoOro
uHTerpaia no gopmyine Herorona-
JleiiOnuma

Beruuciienue onpenenéHHoOro
uHTerpaia no ¢gopmysne Hetorona-
JletiOuuIta

IIpumeHeHne nHTErpasa Ui
HaXOXKJCHUS IUIOINAAEH TIIOCKUX
buryp

30

[IpuMeHeHne nHTErpasIa U1
HaXO0XXIeHUI 00HLEMOB
F€OMETPUUYECKHUX TEJT

31

32

[Tpumepsipemenuiinnddepennna
JIbHBIXYPaBHEHUN
[Tpumepsipemenuiianddepennna
JIbHBIXYpaBHEHHH

33

MaremaTrnueckoe MOAECITMPOBAHUE
peaTbHBIX MPOIECCOB C TOMOIIBIO
muddepeHIranbHbIX ypaBHEHUH

34

35

36

KonTponsHas pabora:
"[lepBoobOpa3nas u uaTerpan”
Tpuronomerpuueckue GyHKINH,
UX CBOICTBa U rpaduku
Tpuronomerpuyeckue GyHKIHH,
UX CBOICTBa U rpaduku

37

38

Tpuronomerpuyeckue GyHKIHH,
UX CBOWCTBA U rpapuKu

Tpuronomerpuueckue GyHKIUH,




39

UX CBOWCTBA U rpapuKu

Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHU
C MOMOIIBIO TPUTOHOMETPHYECKOM
OKPYKHOCTH

41

42

43

44

OT10op KOpHEi
TPUTOHOMETPUUECKUX YpaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

OTt60p KOpHEH
TPUTOHOMETPUUECKHUX ypaBHEHUN
C IIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

OT10op KOpHEi
TPUTOHOMETPUYECKUX yPaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

PeI_HCHI/IeTpI/IFOHOMeTpI/I‘IeCKI/IXHe
PaBCHCTB

45

PCHICHHeTpI/IFOHOMeTpI/I‘ICCKI/IXHC
pPaBEHCTB

46

47

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBEHCTB

PCI_HCHI/ICTpI/ITOHOMCTpI/I‘-ICCKI/IXHe
PaBCHCTB

48

KonTponsnas pabora: "['padpuxu




TPUTOHOMETPUYECKUX (QYHKIIHI.
TpuroHomeTpruyecKuEHEPABEHCTB
a

"

OCHOBHEBIE MCTOJbI pCHICHUSA

¥ MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS
norapu(MUIECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEUICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEUIECHUS
HpPpAIMOHATILHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEUICHUS
HppALMOHATIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/TBI pEIICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEUICHUS
HPpAIMOHATILHBIX HEPABEHCTB

61 I'padmyeckue MeToabl perieHus




62

UppalMOHANIbHBIX YpaBHEHUI

I'padmyeckue MeToAbI perieHUs
UppaIMOHAILHBIX YPaBHEHHHA

63

64

65

I'padmueckue MeToAbI perieHUs
[I0KA3aTEeNIbHBIX YPAaBHEHUI
I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue METOIbI pELICHNUS
Jorapu()MUUECKUX ypaBHEHUI

66

67

I'padmyueckue MeToabI perieHUs
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
norapuMUUECKUX HEPABEHCTB

68

I'paduueckue METOIbI pELICHUS
IIOKAa3aTeNIbHBIX U
Jorapu(pMHUUECKUX ypaBHEHUN

69

I'paduueckue MeToabI pelIeHMs
MOKa3aTeIbHBIX U
Jorapu(PMUYECKUX ypaBHEHUM

70

71

72

I'padmueckue MeToAbl perieHus
MOKa3aTeIbHBIX U
Jorapu(MHUIECKUX HEPABEHCTB

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U
norapuMUYECKUX HEPABEHCTB

KonTponbHas pabora:
"HppanmoHanbpHeIe,
noKa3aTeJbHbIe U




73

norapuMudecKkue HepaBeHCTBA"

KommnekcHeie uncia.
Anrebpanyeckas u
TpUTOHOMETpHYEcKast pOpMbI
3aMnMucy KOMIUIEKCHOTO YHciia

74

KomiiekcHble uncia.
Aunrebpanueckas u
TPUTOHOMETpUYECKast (POPMBI
3aIMCH KOMIUICKCHOTO YHCIIa

75

76

77

Apudmerndeckue onepauu ¢
KOMIIJICKCHBIMHU YK CJIaMU
Apudmerndeckue ornepariu ¢
KOMIIJICKCHBIMHU YK CJIaMU

I/I306pa)KeHI/Ie KOMIIIICKCHBIX
YHUCCJI Ha KOOpI[I/IHaTHOﬁ
IIIIOCKOCTH

78

N3o0pakeHne KOMIJIEKCHBIX
YHUCeNl Ha KOOPAVMHATHOU
IJIOCKOCTH

79

80

81

®opmyna Myaspa. Kopau n-oit
CTETIEHH U3 KOMIIJICKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oi
CTEIEHU U3 KOMIUIEKCHOTO YKCIIa
[IpuMeHeHne KOMIUIEKCHBIX
quceN JUIs peleHns: GU3NIECKUX
U TEOMETPUYECKUX 3a]1a4

82

KonTponbHasipadora:
"KomnekcHpleuncna'




83
84

HaTyp AJIBHBIC U L CJIbICYHCIIa

HarypanbHble u nensleyucna

85

86

[IpumeHeHue MpuU3HAKOB
JEJIMMOCTH LIEJIBIX YNCE

[IpumeHeHue Mpu3HaKoOB
JEIMMOCTH LIEJIbIX YHCe

87

IIpuMeHeHue Ipu3HaKOB
nenumoctu nenbix yucen: HOJl u
HOK

88

89

90

[IpuMeHeHne npu3HaKoB
nenumoctu nenbix yucen: HOJl u
HOK

[IpumeHeHue MpuU3HAKOB
JEIIMMOCTH LIEJIbIX YUCEN: OCTaTK!
10 MOAYJIIO

[TpuMeHeHne TpU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEN: OCTATKH
10 MOAYJIIO

91

[IpuMeHeHne npu3HaKoB
JEIUMOCTH LIEIIBIX YUCEN:
anroput™ EBkiuaa nis peleHus
3a/1a4 B LEJIBIX YUCIIAX

92

Kontponbras padota: "Teopust
LEJIbIX Yncen”

93

94

Cucrema v COBOKYITHOCTh
ypaBHeHUM. PaBHOCHITbHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUS

Cucrema u COBOKYITHOCTb




ypaBHEeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-CJICACTBUS

OCHOBHEBIE MCTOJbI pCHICHUSA

95 CUCTEM U COBOKYIHOCTEH
palLMOHAIBHBIX YPABHEHUM
OCHOBHBIE METO/BI PELLIEHUS

96 CUCTEM U COBOKYITHOCTEM
UPPaLMOHAIIBHBIX YPaBHEHUI
OcCHOBHBIE METO/BI PELLICHUS

97 CUCTEM U COBOKYITHOCTEH
II0OKA3aTENIbHBIX YPABHEHUI
OcCHOBHBIE METOBI PELLIECHUS

98 CUCTEM U COBOKYITHOCTEH
II0KA3aTENIbHBIX YPAaBHEHUI
OCHOBHBIE METOABI PELLIEHUS

99 CUCTEM U COBOKYITHOCTEU
Jorapu(pMHUUECKUX ypaBHEHUN

10 OcCHOBHBIE METO/BI PELLICHUS

0 CHUCTEM U COBOKYITHOCTEN
JorapupMHUUECKUX ypaBHEHUN
[IpuMeHeHne cuCTeM K pELIEHUIO

o | M@TEeMaTHYECKHX Safiad A sajad

) U3 pa3aMyYHbIX 00JacTel HayKu U
pealIbHOM JKU3HH, UHTEPIIPETALINS
IIOJIyYEHHBIX PE3YyJIbTaTOB

10 [IpuMeHeHne cucTeM K pEeIEHUI0

) MaTeMaTHYeCKUX 3ajayd U 3a7a4

U3 pa3aMyYHbIX 00JacTel HayKu U




peasIbHOM JKU3HU, UHTEPIpETaIIs
MOJIYYEHHBIX PE3YJIbTATOB

[IpumeHneHne HEPaBEHCTB K
pELICHHI0 MaTeMaTHYEeCKHUX 3314

10 Y 3aJ1a4 U3 Pa3InIHBIX 00JIacTeit

3 HAYKH U peaIbHOM KHU3HHU,
HMHTEpIpETAIs OJTYYeHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl

10 paloHaIbHBIX, UPPALMOHABHBIX
MOKAa3aTeIbHbBIX U
JorapuMUIECKUX ypaBHEHUI"

10 PaunonansHbIeypaBHEHUS C

5 rnapameTpamu

10 PanmonansHbI€eHEpABEHCTBA C

6 napameTpamu

10 PanmonanbHBIECHCTEMEL C

7 rapameTpamu

10 HppaunoHaibHble ypaBHEHMS,

8 HEPaBEHCTBA C MapaMeTpamMu

10 HppanunoHaIbHBIECUCTEMBI C

9 napameTpamu

11 IToka3aTenbHbIE YpaBHEHU,

0 HEPaBEHCTBA C IMapaMeTpamMu

11 [TokazaTenbHBIECUCTEMBI C

1 rapameTpamu

11 Jlorapudmuueckue ypaBHEHUS,

2 HEPaBEHCTBA C MMapaMeTpamMu




11 JlorapuMHUIECKHUECUCTEMBI C

3 napameTpamu

11 TpuronomeTpudyeckreypaBHEHUs

4 C mapamMeTpamu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a c mapaMeTpamu

11 TpUTrOHOMETPUYECKUECUCTEMBI C

6 rnapameTpamu
[Toctpoenue u uccienoBaHue

11 MaTEMATHUYECKUX MOJIETIEH

7 pEAbHBIX CUTYallUN C TIOMOIIIBIO
ypaBHEHUH C mapamMeTpaMu
[TocTpoeHue u uccnenoBaHue

1 MaTeMaTHYeCKUX MOJIeNen
peanbHBIX CUTYALMI C TOMOIIbIO
CUCTEM ypaBHEHMI C
napameTpamu
[TocTpoenue u uccnenoBaHue

1 MaTeMaTUYeCKUX MOJENeH

9 peanbHBIX CUTYALMI C TOMOIIbIO
CUCTEM yYpaBHEHMI C
napameTpamu

12 Kontponbras padota: "3agauu ¢

0 napaMerpamu”

2 [ToBTOpenue, o6o0mEHNE,

1 cucTeMaTu3alus 3HaHuH:
"VpaBHeHus"

12 [ToBTOpeHue, 060061IeHNE,




CHCTeMaTH3alus 3HAHUM:
"VpaBHeHus"

[ToBTOpenue, o6o0mIEeHNE,

12 cucTeMaTH3alis 3HaHUHI

3 "YpaBHeHus.
CucremblypaBHEHUI"

12 [ToBTOpeHue, 06001IEHNE,
CHCTEMATH3aLMs 3HAHMIA:
"HepaBencrna"

2 [ToBTOpeHue, 06001IEeHNE,

5 CHCTEeMaTH3allus 3HAHUI:
"HepaBencrsa"

2 [ToBTOpeHme, 06001IEHNE,
CHCTEeMaTH3allus 3HAHUI:
"HepaBeHncrsa"

12 [ToBTOpenue, 06061IeHNE,
cUCTeMaTh3alys 3HAHMI:
"IIpon3BojHas u €€ npuMeHenue"

12 [ToBTOpenue, 06001IeHNE,

8 cUCTeMaTh3alysl 3HAHMM:
"IIponsBonHas u €€ npuMeHeHue"

2 [ToBTOpenue, o6o0IIEHNE,

9 cucTeMaTu3alus 3HaHuH:
"IIponsBojHas u €€ npuMeHeHue"

13 [ToBTOpenue, o6o0mEHNE,

0 cucTeMaTH3alus 3HaHUH:
"NuTerpan u ero npuMeHexue"

13 [ToBTOpeHue, 06001IeHNE,




cucremMarusanuia 3HAHUI:

"OyHkuun"
13 [ToBTOpenue, o6o0mIEeHNE,
) cucTeMaTH3alis 3HaHUHI 1
"®yukuun"
13 [ToBTOpeHme, 06001EHNE,
3 cHCTeMaTH3allus 3HaHUM: 1
"OyHKuMKn"
13
4 HroroBasikoHTpoibHasipaboTa 1 1
13
5 HroroBaskoHTpoapHaspadboTa 1 1
13 [ToBTOpeHue, 06001IEHNE, 1
6 CHUCTeMaTH3alusI3HAHMI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

KoanposepsieMmorope3yJjbTaTa

1.1

1.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
001ero ooOpazoBaHus

Yucna 1 BEIUUCIIEHUS

OnepupoBaTh MIOHATUSIMU: parroHaIbHOE u
IENCTBUTEIILHOE YHCIIO, OOBIKHOBEHHAS M IECSITUYHAS
JIpOOb, TPOLICHTHI

BrimonssaTh apudmeTnyecKue orepauu c
paIMOHAIbHBIMU U JICHCTBUTEIBHBIMU YHCIAMH

1.3

BemonsATe  npHOMMKEHHBIE  BBIYUCICHHS, HCIOIB3YS
IIpaBUJIa OKPYIJIEHUsA, JelNaTh MNPUKUAKY W  OLEHKY
pe3yJibTaTa BhIYUCICHUN

1.4

OnepupoBaTh NOHATHUSMU: CTENIEHD C IIEJIBIM MTOKA3aTeNIEM,
cTaHzapTHass ¢opMa 3amucH JACUCTBUTEIBHOIO YHUCIA,
KOpEHb HaTypajIbHON CTEIICHU; HCITIOJIB30BAaTh
MOAXOALIYI0 (OPMY 3alHUCU JIEUCTBUTENBHBIX YUCEN JIf
pelieHus MPakTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHbBIX

1.5

OnepupoBaTh MOHATUSMHU: CHUHYC, KOCHHYC M TaHI€HC
IIPOU3BOJILHOTO yria; HCI0JIb30BATh 3aIHCh
IIPOU3BOJILHOTO yria qyepes oOpaTHbIe
TPUTOHOMETpHUUECKHE (QYHKIIUU

2.1

2.2

YpaBHEHHUs 1 HEpABEHCTBA

OnepupoBaTb  NOHATUSMM:  TOXKIECTBO, YypaBHEHHE,
HEPABEHCTBO, IEJIOE, PALUOHAIBHOE, HPPALUOHAIBHOE
YPaBHEHIUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHHE

BoimonHATe  mpeoOpazoBaHusl  TPUTOHOMETPUYECKUX
BBIPAKEHUI U peIIaTh TPUTOHOMETPUUYECKUE YPABHEHUS

2.3

BoinonHATe mpeoOpazoBaHusl LENbIX, PalMOHAIbHBIX H
HMPPALMOHATIBHBIX BBIPAXKEHUN W pEIIaTh OCHOBHBIE THUIIBI
LEBIX, PALIMOHAIBHBIX W HPPALMOHAIBHBIX YPaBHEHUU H
HEPABEHCTB

24

[IpuMeHsTh ypaBHEHHS U HEPABEHCTBA [UIsl pEIICHUS
MaTeMaTHYeCKHUX 3aJad U 3aJad U3 Pa3IM4HbIX 00jacTeit
HAYKH ¥ peaIbHOM KU3HU




2.5

MogenupoBaTh peajbHbIe CHTyallud Ha s3bIKE anreOphl,
COCTABJIATh BBIPAKEHHUs, YPABHEHUSA, HEPABEHCTBA IO
YCIIOBHIO 3aJa4M, HCCIEAOBATH IIOCTPOCHHBIE MOJIEIU C
UCIOJIb30BAHUEM allnapaTa ainreopsl

3.1

3.2

OyHKIUH U TpaPuKH

OmnepupoBaTh MOHATHSAMHU: (QYHKIHS, CHOCOOBI 3aJaHUs
GyHKIMH, 00JacTh ONpeNesieHHs ¥ MHOXECTBO 3HAUYCHHN
¢bynkuuu, rpaduk GyHKIMH, B3aMMHO 00paTHBIE PYHKIIUU
OmnepupoBaTh MOHATHSAMHU: YETHOCTH W HEYETHOCTH
GbyHKIMH, HYTH (QYHKINU, TPOMEXYTKH 3HAaKOIIOCTOSTHCTBA

33

Hcnonp3oBate  rpadpuku  GyHKUMH Ui peIICHUS
ypaBHEHUH

34

3.5

Ctpoutp u uyHuTaTh rpadukud JUHEHHOW (QYyHKIHH,
KBQJIPATUYHON (YHKIMH, CTENECHHOW (DYHKIUU C IICIBIM
[I0Ka3areieM

Ucnons3oBate rpaduku (GyHKUMNA A0 UCCIEAOBAaHUS
MPOLIECCOB U 3aBHCHUMOCTEH MpU peHIeHHH 3a1ad U3
IpYrux y4eOHBIX TMpPEeIMETOB U peallbHOM  KHU3HW,
BEIp@XKaTh POPMYJIaMU 3aBUCUMOCTH MEXTy BEIIMUNHAMU

HauanamaTemaTnyeckoroaHaamnsa

4.1

4.2

4.3

OmnepupoBath MTOHATHUSIMH: MOCIE0BATENbHOCTb,
apudMeTHYecKast U TeOMETpUUIECcKasi MPOrpecCun

OnepupoBaTh MOHATUAMHU: OECKOHEYHO  YOBIBaroOIIas
reoMeTpuuecKas  Iporpeccus, CcyMMa  OECKOHEYHO
yObIBaroIell TeOMETPUUECKON TPOrpecCuu

3a,Z[aBaTLHOCJ'Ie,[[OBaTeJ'ILHOCTI/IpaSJ'II/I‘-IHBIMI/ICHOCO6aMI/I

4.4

5.1

Ucnons3oBarh CBOMCTBA  IMOCJIEJOBATEIbHOCTEH M
MPOTrPEeCCUi Il PEUICHUs] peasIbHBIX 3a]a4 MPUKIATHOTO
XapaxkTepa

MHoOecTBa M TOTMKa

OHGpHpOBaTB IIOHATHUAMU. MHOXKECTBO, onepauI/m Hazg
MHOKECTBAMU

5.2

5.3

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIM armapar s
ONMCAaHUs PEATBHBIX MPOLIECCOB U SABJICHUM, ITPU PEIICHUN
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB

OnepupoBarb  MOHATHSMM:  ONPEIECIECHHUE, TEOPEMA,
CJIEICTBHE, 1OKA3aTEILCTBO

11 KIIACC




Koanposepsiemorope3yJjibTaTa

1.1

1.2

1.3

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThHI 0CBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
001ero ooOpazoBaHus

Yucna 1 BEIUMCIIEHUS

OHepI/IpOBaTB IMOHATHUAMU: HATYpaJIbHOC, ILEJI0C YHCIIO;
HCIIOJIb30BAaTh  MPHU3HAKKW  ACJIUMMOCTH  LCJIbIX  YUCCII,
PA3JI0KCHUC YUCJIa HAa TPOCTBIC MHOXUTCIIN IJIA PCIICHUA
3aaa4

OHepI/IpOBaTB IIOHATHUEM: CTCICHb C palrlOHAJIbHBIM
IIOKa3aTejIeM

OnepupoBarh MOHATHSAMH: JIOTAPU(PM UYUCIA, JCCITHUYHBIC
Y HaTypaJibHbIe JTorapu(Mbl

2.1

2.2

2.3

YpaBHEHHUsI U HEpABEHCTBA

HpI/IMeHHTB CBOMCTBA CTENEHH JUIA Hp606p330BaHI/I$I
Bpra)I(eHHﬁ, OIICPHUPOBATL IIOHATHUAMHU: II0KA3aTCIbHOC
YpaBHCHHUEC W HCEPABCHCTBO, pPCIIATb OCHOBHBIC THIIbI
II0Ka3aTCIBbHbIX ypaBHeHI/Iﬁ U HCPABCHCTB

BoimonusaTe npeoOpa3oBaHus BBIPAKEHUH, COAEPIKALIUX
norapu@Mbl; ONEPUPOBATh MOHATUSAMU: Jorapudmuyeckoe
YpaBHEHUE M HEPABEHCTBO; pEIIaTb OCHOBHBIE THIIbI
norapu(MUYECKUX ypaBHEHUI U HEPABEHCTB

Haxomute pemeHus NpoCTEUIINX TPUTOHOMETPUYECKUX
HEPABEHCTB

24

2.5

2.6

OnepupoBaTh MOHATUSAMHU: CUCTEMA JTMHEHHBIX YpaBHEHUM
1 €€ pEIICHHe, WCIOJIb30BaTh CHUCTEMY JIMHEHHBIX
ypaBHeHI/Iﬁ JJI1 pCHICHUA IMPAKTUYCCKHUX 3a1a4d

Haxoaute peHiCHusd HpOCTGﬁH.IHX CHUCTEM u
COBOKyrIHOCTCfI pallnOHAJIbHBIX ypaBHeHI/Iﬁ 1 HECPABCHCTB

MOI[eJ'II/IpOBaTB PCAIbHBIC CHTYyallUM Ha A3BIKC aJIFC6pBI,
COCTaBJISITb  BBIPpAXKCHUA, YPABHCHUA, HCPABCHCTBA U
CHUCTCMBI IO YCJIIOBHUIO 3a/1a4d, UCCJICAOBATH MMOCTPOCHHBLIC
MOJCIIN C UCIIOJIb30BAHUEM allliapaTa aJIFe6pBI

OyHKIMU U TpaduKu

3.1

OmnepupoBaTh MOHATUSAMH: TepHOAMYECKas (DYyHKIUS,
MIPOMEXYTKH MOHOTOHHOCTH ()YHKIIUH, TOUKU 3KCTpEMyMa
¢byHKIMHM, HanOoublllee ¥ HaUMEHbIIIee 3HAaUeHUs (PYHKIIUU
Ha TPOMEXYTKE; HCIOJIb30BaTh WX JJs HUCCIIEIOBAHUSA
(GbyHKIMY, 331aHHON rpapuKoM

3.2

OmnepupoBaTh MOHATUSAMH: TpadUKU TOKA3aTeIbHOM,
JOTapu(PMUYECKON ¥ TPUTOHOMETPUUYECKHX  (DYHKIIHIA;
n300pakaTh WX Ha KOOPIWHATHOM TUIOCKOCTH U
WCTIOJIB30BATh JIJISl PEIICHUS YpaBHEHHUH U HEPABCHCTB
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N3o0paxkaTh Ha KOOPAWHATHOW IUIOCKOCTH Tpaduku
JUHENHBIX ypaBHEHUI U HCIOJIb30BAaTh WX JUIS PELICHUS
CHUCTEMBbI JINHEHHBIX YpaBHEHU

34

Hcnonp3oBate rTpaduku (yHKIMHA A7 HCCICAOBAHUS
MPOIECCOB W  3aBUCHUMOCTEH M3 JPYruX Yy4eOHBIX
JTUCLIUTUIAH

4.1

HagamamaTemaTnueckoroasaimnsa

OnepupoBarh  TMOHATHUSMU:  HENpEpbIBHAS  QYHKIHS,
Mpou3BOHAS (PYHKIIUHU; UCIIOIb30BATh T€OMETPUUYCCKUN U
(bU3UYECKU CMBICI POU3BOTHOM JIJIsl PEIICHHMS 3a1a4

4.2

HaxomuTh  mpou3BOIHBIE  3JIEMEHTApHbIX  (QYHKIIH,
BBIYMCIIITH  NPOM3BOJHBIE  CYMMBI,  IIPOM3BEICHUS,
4acTHOrO (yHKIMH

4.3

4.4

4.5

Hcnonp30BaTh MPOU3BOJHYIO JJISI HCCIIEIOBAHUS (YHKIIUU
Ha MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl
WCCIIEZIOBAHUS K TIOCTPOCHUIO TPaUKOB

Hcnonb3oBarh IMPOU3BOAHYIO JUIA HaxXO0XJICHUA
HaWJIyqumiero peucHusA B IIPUKIAAHBIX, B TOM YHCIIC
COMaJIbHO-3KOHOMHNYCCKHUX, 3aJa4dax

OHepI/IpOBaTB ITOHATHUAMU: nepBoo6pa3Ha$1 U HHTErpal;

ITIOHUMATb FGOMCTpI/I‘-IeCKI/Iﬁ )41 (I)I/ISI/ILIGCKI/II\/’I CMBICJI
HUHTETpajia

4.6

Haxomute mepBooOpa3Hble AJIEMEHTapHbIX  (YHKIUH,
BBIUUCIIATH MHTErpall o ¢popmyse Hetotona — JleliGHuna

4.7

Pemate mpuxnaaHele 3agaud, B TOM YHCIE COIUAIBHO-
SKOHOMMYECKOTO M (DU3MUECKOT0 XapakTepa, CpeACTBaMU
MaTeMaTHYeCKOro aHaJln3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC
Kox  IIpoBepsieMbliidieMeHTCOAEPKAHMS
1 Yucna v BBIYKCICHUS
Panuonanenple  uyuciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JpPOOM, IPOLEHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE IPOOH. ApUPMETHIECKHUE OTIEpaAIlH C PAIIHOHATBHBIMU
' YrcIaMH, peoOpa3oBaHus YHCIOBBIX BhIpakeHui. [Ipumenenne apoOeit 1 mpoueHToB
JUISl pEeIICHUs NIPUKJIAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUN U pealbHOW KU3HU
JeiicTBuTenpHble Yncia. PanoHaibHble U UPpALMOHATIbHBIE Ynciia. ApupmMeTuyecKue
1.2 omepanuu c JIEHCTBUTEIIHBIMU YUCIIAMH. [TpuOnm>XEHHBIEBBIYMCIICHUS,
IIPaBUJIAOKPYIJICHUS, IPUKUIKA U OLICHKAPE3YJIbTaTaABbIYACICHUI
Crenens ¢ 1eabiM nokaszareneM. CtangapTHas popma 3anucH JeiCTBUTENBHOIO YHCIIA.
1.3 Hcnonb3oBanue noaxojsmeil popmbl 3anucu ASHCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 ApudmMeTndecknii KOPeHb HATypaJIbHOH CTereHu. JIeHCTBUS C apupMETHICCKHUMH
' KOPHSIMU HaTypaJbHON CTETIEHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YHUCIOBOTIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxzaecTBa U TOKJIECTBEHHBIEITPEOOPa30BaHUS
29 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' hopmyIbI
53 VYpaBHeHue, KOpeHb  ypaBHeHHs. HepaBeHCTBO,  pelIEHHE  HEpPaBEHCTBA.
' MeTtonuHTEpBaIOB
24 | Pemenue uenabix U JpOOHO-PALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 | Pemenue nppalMoHaJIbHBIX YPaBHEHUIN U HEPABEHCTB
2.6 | PemeHneTpuroHOMETpUYECKUXypaBHEHUI
27 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a7a4 U3
’ pa3INYHBIX 00J1aCTe HAYKU U peallbHOM KU3HH
3 DOyHKINUA U TpaPUKH
31 @yHKUM, CIOCOOBI 3a/1aHus byHKIMH. I'padux GyHKIHU.
’ BzaumMHOOGpaTHBIE) YHKITUH
39 OO6nactp ompeneseHUss W MHOXKECTBO 3HadeHWH QyHkuun. Hymu ¢yHkumu.
’ [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIC PYHKIIUU
13 Crenennas GyHKIMSI ¢ HAaTYpaJIbHBIM W TIEJIBIM TOKa3aTeneM. E€ cBolicTBa u rpaduk.

CgoiicTBa u rpaduK KOPHS 71-0i CTETICHU




34 TpuronomeTpuyeckass OKPYXKHOCTh, OTpEACICHUE TPUTOHOMETPUUYECKUX (PYHKIIHIA
' YUCJIOBOTO apryMEHTa
4 HavamamaremaruueckoroaHaimsa
41 ITocnenoBaTeNbHOCTH, CHOCOOBI 3aJaHUsA  ITOCIeIOBaTEIbHOCTEH. MOHOTOHHEBIE
’ MOCJIENOBATEIbHOCTH
ApudmeTrndeckass W TreoOMeTpHYecKas Tporpeccuu. beckoHeyHO yObIBaroIias
40 reoMmerpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOMICH TE€OMETPUUYECKOM
' nporpeccur. DopMyiia CIOKHBIX MPOIEHTOB. Vcrmoib30BaHUE MPOTPECCUH  JIS
pEIICHUS PealbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoOXkeCcTBa U JIOTHKA
MHOXeCTBO, OmepalMk HajJ MHOXecTBamH. Jlmarpammbel Ditlepa — BenHa.
5.1 [IpuMeHeHHe TEOPETHKO-MHOKECTBEHHOTO —ammapara il ONHCaHUs PEaIbHBIX
MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kona IIpoBepsieMbliidjIeMeHTCOAEPKAHUS
1 Ypcna ¥ BEIYUCIICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMoCTH HETbIX YUCEel
1.2 Crenens ¢ pallMoOHAIBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 [Ipeobpa3oBaHUEBBIPAKEHUH, COAEPKAIIUXIOTaAPU (MBI
2.2 [IpeoOpa3oBanue BbIpaXeHUH, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTesIeM
2.3 [IpuMepBITPUTOHOMETPUYECKUXHEPABEHCTB
2.4 [TokazaTenbHBIEypaBHEHHS 1 HEPABEHCTBA
2.5 JlorapudmuueckueypaBHeHUS U HEPABEHCTBA
26 CucreMbl TMHENHBIX ypaBHEHUN. Penenne npukiiaHbIX 3a7a4 C TOMOIIBIO CUCTEMBI
' JIMHENHBIX YPABHEHU
2.7 Cuctembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3ajad
’ Y 337124 U3 pa3InyHbIX 00JacTell HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oyukuus. Ilepuognueckue Qyakuuu. I[IpomMekyTku MOHOTOHHOCTH (DYHKIIUU.
3.1 Makcumymbl ¥ MHUHUMYMBl (yHKIMH. HawmOombliee W HauMeHbIee 3HAYCHUE
(YHKIIUN Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIUH, UX CBOUCTBA U TpaPuKu
33 [TokazaTenpHas u norapudmudeckas GyHKIIUU, ©X CBOWCTBA U TPaPUKH




34 Hcnonb3oBanue rpadukoB GyHKUIMN A7 pelieH s YpaBHEHHH U JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpaduxoB GyHKIUI A UCCIeI0BAaHUS MTPOLIECCOB M 3aBUCUMOCTEH,

3.5 KOTOpBIE BO3HUKAIOT IPH PEIICHHHM 33Ja4 U3 JAPYrHUX Y4YEeOHBIX MPEIMETOB U
peanbHOU KU3HU

4 HavanamatemaTuueckoroananusa

4.1 HenpepsiBable GhyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHIS] HEPABEHCTB

4.2 [TpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOTHON

43 [TpousBoaHbie 3neMeHTapHBIX (QyHKIUH. DopMynabl HAXOXKACHUS MPOU3BOIHOM

' CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUN

[Ipumenenue mNpPoOU3BOAHON K HCCIENOBAaHUIO (YHKUMA Ha MOHOTOHHOCTH U

4.4 3KCTPEMYMBI. Haxoxnennenan06obiiero u
HaMMEHBIIETO3HAYCHUA(DYHKITMMHAOTPE3KE
[IpuMeHeHne npou3BOAHOM JUIsl HAXOXKIACHUSI HAUIYUYLIEro PEUIeHUsl B NPUKIAJIHBIX

4.5 3alavyax, Uil ONpENENIeHHs CKOPOCTH IIpoliecca, 3aJaHHoro Qopmynoi wuiu
rpaduxom

4.6 [TepBooOpasnas. TabauanepBooOpa3HbIX

47 WuTterpan, ero reoMeTpuueckuii U (GU3N4eCKUil CMBICI. Bbruucienue mHTETpaia mo

dbopmyiie Hetotona — JleitOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

KoanposepsiemororpebtoBanust

IIpoBepsiemble TPeOGOBaHNS K PEAMETHBIM
pe3yJbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/ibHOM
NMPorpaMMbl cpeaHero o0uero 00pa3oBaHus

Bnagenue wmeromamMu — J10Ka3aTeNbCTB,  alrOpUTMaMu
pelieHus 3a1a4; yMeHue GopMyJIupoBaTh U ONEPUPOBATH
MOHATUSIMH: OTIpEIeNIeHUE, aKCHOMa, TeOpeMa, CIEACTBHE,
CBOICTBO, MpHU3HAK, J0Ka3aTeIbCTBO, PaBHOCUJIbHBIC
(bOopMyIUPOBKH; TPUMEHATh UX; YMEHUE (HOPMYITHPOBATH
o0paTHOE U MPOTUBOIOJIOKHOE yYTBEPXKIACHUE, IPUBOIUTH
OpUMepbl W KOHTPIOPUMEpPHI, HCIONb30BATh METO]
MaTeMaTUYeCKON HMHIYKIUU; MPOBOJIUTH JI0Ka3aTEIbHbIC
paccykJeHus TpuU  pEelIeHHH  337ad, OICHHUBATh
JIOTUYECKYI0  TNPaBUIBHOCTh  PAaCCYXJIEHUW; yMEHHE
OIEpUpPOBATh TOHATUSAMHU: MHOXECTBO, ITOAMHOXKECTBO,
ornepanuy HaJ MHOXECTBAMM;, YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar sl ONMCAHUSA
peasIbHBIX MPOLIECCOB U SBJIEHUH U MIPU PEUICHUH 33/1a4, B
TOM 4YHCJIE€ U3 JAPYrHMX Y4YeOHBIX IpPEeIMETOB; YMEHHE
ONepUpOBaTh MOHATUSIMU: Tpad, CBSA3HBIM rpad, Iepeso,
LUK, rpad Ha MIOCKOCTH; YMEHHE 3aJ1aBaTh U OMMCHIBATh
rpadgpl pa3IMYHBIMU CIIOCOOAMH; HCIOJIB30BAaTh T'PadbI

IIpu pCHICHUH 3aJ1a4

YMeHue onepupoBaTh MOHATHAMHU: HATYpaIbHOE YHCIIO,
[[eJI0€ YHUCJIO, CTENeHb C IeNbIM IOKa3aTeleM, KOpPEHb
HATypaJIbHOH CTEMEHW, CTeNeHb C  palMOHATBHBIM
MOKa3aTeieM, CTENeHb C JCWCTBUTEIBHBIM IMOKA3aTeIeM,
norapuM  YHCIa, CHHYC, KOCHHYC W  TaHTEHC
MPOU3BOJIBHOTO  YHCNA,  OCTaTOK 1O  MOJIYIIIO,
palMoOHAIbHOE  YHCJIO,  MPPAlMOHATIBHOE  YHCIIO,
MHOJKECTBA  HATYPalbHBIX, LEJIBIX, PAIMOHAIBHBIX,

I[GﬁCTBHTGJ'IBHBIX YHUCCII; YMCHHUEC UCIIOJIB30BATh IIPHU3HAKU




IEeIMMOCTH,  HAaWMMEHBIIMM  OOIIMHA  JeNIuTedb |
HauMeHbIlee oO0Iee KpaTHOe, alropuT™M EBkimnma mpu
pelieHny  3aja4;  3HAKOMCTBO  C  Pa3IMYHBIMU
MO3UIIMOHHBIMU ~ CUCTEMaMHM  CUHCIICHHS;  YMEHHUE
BBITMIOJHATh BBIYMCICHUE 3HAUYEHUH M TpeoOpazoBaHUs
BBIPOXCHUH  CO  CTEMEHSMH W Jorapudmamu,
npeoOpa3oBaHus  JPOOHO-PALIMOHANBHBIX — BBIPAKEHUI;
YMEHHUE OIEepUPOBATh MOHATHSIMU: TOCIEI0BATEIHHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBarOIasi reoMeTpuYecKas
MPOTrpeccusi; yMEHHE 3a/laBaTh IIOCJIEOBATEILHOCTH, B
TOM YHCJIE C MIOMOIIBIO PEKYPPEHTHBIX (OPMYI; YMCHHE
OMEepUpOBaTh  MOHATHSAMH:  KOMIUIEKCHOE  YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YMCiIa, MOAYJIb M apTyMEHT
KOMIUIEKCHOTO 4ucna, (opMa 3amucH KOMILIEKCHBIX
gucen  (reoMeTpuyecKkas, TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeThb MPOU3BOAMUTH apHU(pMETHUYECKHE
JNEUCTBUSIT C KOMIUICKCHBIMH  YHCJIAMH; TIPUBOJUTH
NpUMEPBl  HCMOJB30BAHMS  KOMIUIEKCHBIX  YHCEIL;
ONEepUpOBaTh MOHATHAMM: MaTpuma 2x2 u  3x3,
ONpeNeNuTeNb  MATPUIlbl, T[ECOMETPUYECKHII  CMBICI

OTIPEIeTTUTEINS

YMenue onepupoBaTh MOHSATHSMH:  PalMOHAJIBHBIC,
MppalrOHaJbHbIE, [IOKa3aTeNbHBbIE, CTEIICHHBIE,
norapu(MHUUECKUe, TPUTOHOMETPUYECKHUE YpPAaBHEHHUS W
HEpPAaBEHCTBA, HX CHUCTEMBI; YMEHHME OINEPUPOBATH
MTOHSTUSIMH: TOXIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHUN W HEPABEHCTB, PABHOCUJIIBHOCTH YpPaBHEHUI,
HEPAaBEHCTB M CHUCTEM; YMEHUE pelaTbh YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMBl C TIOMOIIBIO  PA3JIUYHBIX
MPUEMOB; pellaTh YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
MapaMeTpoM; MPUMEHSTh YpPAaBHEHHS, HEPABEHCTBA, HX
CHCTEMBI IS PELICHUSI MAaTEMAaTUUECKUX 3a7a4 U 3a/1a4 U3

Pa3IMYHBIX 00J1acTel HAYKW U PEATbHOU KU3HHU

YMmeHue omnepupoBaTh NOHATUAMU: (YHKIUS, YETHOCTH




(GyHKUMY, NEpUOJUYHOCTh (YHKLIUH, OrPaHUYEHHOCTh
(yHKINU, MOHOTOHHOCTB ()YHKILIMH, SKCTPEMYM (DYHKITHH,
HauOoJplllee W HAaUMEHbIlEE 3HAYeHUs (QYHKUUU Ha
NPOMEXYTKE, HempepbiBHAsA  (YHKIHS, aACHMIITOTHI
rpapuka (QyHKUMH, IepBas M BTOpas MPOU3BOJHAs
(GyHKINU, TEOMETPUYECKHMH ©  (HU3UYECKUH  CMBICI
IPOM3BOJIHON, IIEpBOOOpa3Has, ONpeaeEHHbI HHTErpal;
yYMEHHUE HaXOIUTh ACUMITOTHI Tpaduka GyHKIUU; yMEHHE
BBIUUCIIATh  NPOU3BOAHBIE  CYMMBI,  IPOU3BEICHMS,
YaCTHOTO ¥ KOMITO3UIIMH (DYHKIIMA, HAXOIUTh YpaBHEHUE
KacaTeJbHOM K Tpaduky (yHKIUHM, yMEHHE HaXOIUThb
NPOM3BOJHBIC  JJEMEHTApHBIX  (DYHKIMIA;  yMeHHE
UCMOJNb30BaTh  NPOM3BOJHYIO  JJII  HCCIEJI0BaHMS
(GyHKIMH, HaxoOuTb HauWOOJBIIME U  HAUMEHbIINE
3Ha4YeHus1 (PyHKIMH; CTPOUTh IpaMKd MHOI'OWIEHOB C
UCTIOJIB30BAaHUEM amllapara MaTeMaTHYeCKOro aHaln3a;
HOPUMEHATh IPOU3BOJHYIO JUISl HAXOXKACHUS HAWIYUIIEro
pemieHuss B TIPUKJIAIHBIX, B TOM 4YHCIE COIMAJIHHO-
HSKOHOMHMUYECKHMX M (u3MUecKHX 3agadax; HaxOJUTh
Iomaad MU O00BEMBI (QUTYpP C TIOMOIIBIO HWHTErpana;
IPUBOANUTH MPUMEPBI MATEMAaTHUECKOTO MOJICIIUPOBAHUS C

MOMOIUIbI0 AU PepeHInaNnbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QYHKIHH,
oOpaTtHast (yHKIMS, KOMITO3UIUS (QYHKIHHA, JIHWHEHHAs
GyHKIMSA, KBajgpaTuyHas  (QYHKIMs, paluoHaJIbHas
¢byHKLUs, cTeneHHas (YHKIUSA, TPUTOHOMETPUYECKHE
GbyHKIIMM, OOpaTHblE TPUTOHOMETPUYECKHE (DYHKIINH,
nokaszatejbHas W Jorapugmuueckas (yHKIHH; yMEHHE
CTpPOHUTH TpauKH W3YYEHHBIX (YHKIHA, BBITOIHATH
npeoOpa3oBanusi rpadukoB (QyHKIMHA, HCIOIB30BATh
rpaduKy A1l U3yYSHHS MIPOIECCOB M 3aBHCUMOCTEH, MpH
pelIeHUH 3a/1a4 U3 APYruX Y4eOHBIX NMPEeIMETOB M 33134
U3 peabHON KHU3HH; BBIpaXaTh (popMysaMu 3aBUCIMOCTH
MEXy BETMUMHAMM; HCIIOJIb30BaTh CBOMCTBA M Tpaduku
GyHKIMA 1715 perieHus] ypaBHEHUH, HEPABEHCTB M 33]1a4 C

napameTpamu; U300paxarb Ha KOOPAWHATHOHN IJIOCKOCTH




MHOKE€CTBA PpEIICHUH ypaBHEHW, HEPABEHCTB U HUX

CHUCTEM

YMeHue pemarb TeKCTOBBIE 33/1a4l Pa3HbIX TUIOB (B TOM
qrclie Ha MPOIEHTHI, I0JIM U YacTH, Ha IBUXKEHUE, paboTy,
CTOMMOCTbH TOBapOB M YCIIYT, HAJOTH, 33Ja4ud U3 00JIACTH
yOpaBiIeHUS JIMYHBIMM M CEMEWHbIMH (UHAHCAMMU);
COCTaBJISITh BBIPAKEHMUSI, YPaBHEHHUS, HEPABEHCTBA M MX
CUCTEMBI 110 YCJIOBHIO 33Ja4M, HCCIEA0BATh MOJIYYCHHOE
pellieHre U OIICHMWBATH IMPaBAOINOJ00HOCTh PE3yJIbTAaTOB;
YMEHHE MOJEIIMPOBAaTh pealbHbIE CUTyalldd Ha S3BIKE
MaTE€MaTHUKH; COCTaBJSATH  BBIPAKCHUS, YpaBHEHUS,
HEpPaBEHCTBA M HMX CHUCTEMBbl [0 YCJIOBHIO 3aJayH,
UCCIJIEI0BATh IIOCTPOEHHBIE MOJEIN C HCII0JIb30BAHUEM
anmapara anreOpbl, HMHTEPIPETUPOBATH MOTYYCHHBIN

pe3yabTaT

Ymenue ONEpPUPOBATH MTOHSATHUSIMH: cpenHee
apudmernueckoe, Mearana, HauOoblllee U HaUMEHbIIIee
3HA4YE€HUs, pa3Max, AUCIEPCUs, CTAHIAPTHOE OTKJIOHEHUE
YHUCJIOBOTO Habopa; YMEHHE U3BJIEKATh,
WHTEPIPETUPOBaTh WHGOPMAINIO, TPEICTABIECHHYIO B
Tabnuuax, Ha JAuarpaMMmax, rpadukax, OTpa)Karollyko
CBOICTBa peaJIbHBIX MPOILIECCOB U SIBJICHUI; MPEICTABISATh
uH(pOpMAIIMI0O C TIOMOMIBIO TabNWIl U JUarpam;
HCCIIEIOBATh CTAaTUCTHUYECKWE JaHHbIE, B TOM YHCIE C
MpPUMEHEHHEeM TpadUYeCKUX METOJ0B U DIEKTPOHHBIX
CpelICcTB;  rpaduuecku  HCCIEAOBaTh  COBMECTHbBIE
HAOMOJIEHUsI C TIOMOINBI0 AWAarpaMM pAacCEUBAHHS U

JIMHEWHOMN perpeccuu

YMeHue omnepupoBaTh MOHATHIMH: CIyYalHBIM OMBIT H
clIy4aiiHOE€ COOBITHE, BEPOSATHOCTh CIYYallHOTO COOBITHS;
YMEHHE BBIYHUCISATH BEPOSATHOCTH C HCIOJIH30BAHHEM
rpauuecKux METOA0B; IPUMEHITH POPMYJIbI CIOKEHUS U
YMHOXEHHUS BEPOATHOCTEH, bopmyny MOJTHOM
BEpOSTHOCTH, Gopmyny bepHymin, KoMOWHATOpHBIC
¢dakTel 1 (OPMYINBI; OIEHWBATh BEPOSTHOCTH pPEaTbHBIX

cOOBITHI{; YMEHHE ONEPUPOBATH MOHATUSAMU: CllydyaiHas




BEJINYHMHA, pacrnpeneneHie BEPOSTHOCTEH,
MaTeMaTU4YeCcKoe OXHUAaHUe, AUCIEPCHUs U CTaHAapTHOE
OTKJIOHCHHE CIy4aitHOM BCJIMYMHEI, byHKIUA
pacrpeneneHus u IUIOTHOCTU PaBHOMEPHOTO,
M0Ka3aTeJIbHOTO U HOPMAJIBHOTO PaCIpe/IeNICHUI; YMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUN MJIs
pelieHusl 3aJad; 3HAKOMCTBO C TIOHSTUSIMU: 3aKOH
OONBINUX YHUCEN, METOJbl BBEIOOPOYHBIX HCCIIECIOBAHUM;
YMEHHE TPUBOJUTH MPUMEPHI MPOABICHUA 3aKOHA
OONBIIMX YHCENT B TMPUPOAHBIX U  OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUAMH: COUYETAHUE,
MEPECTAHOBKA, YHCIIO COYETAHW, YHCIIO MEPECTAHOBOK;
O6unoM HpIOTOHA; yMeHHE NPUMEHSTh KOMOMHATOPHBIE
(bakThl ¥ pacCyX ACHUS IS PEIICHHUS 3a/1ad; OLIEHUBATh
BEPOATHOCTH peabHbIX COOBITHH; COCTaBIIAITh
BEPOSITHOCTHYIO MOJIENh i WHTEPIPETUPOBATH

HOJ'Iy‘I@HHLIfI pe3yiibTat
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YMeHHe oOmnepupoBaTh IOHATUAMM: TOYKA, IIpsiMasd,
IUIOCKOCTB, MPOCTPAHCTBO, OTPE30K, JIyd, BEIMYNHA YIJIA,
IJIOCKUN YTrOJI, ABYTPAHHBIA Yrojl, TPEXIPAHHBIA YIOJI,
CKPEILIUBAIOIIMNECS IpsIMBIE, MapajIeIbHOCTh 51
NEPHNEHAUKYIAPHOCT MPSAMBIX U IJIOCKOCTEH, Yroi
MEXIY NPSIMBIMH, YTOJ MEXIy HNPSMON M IIJIOCKOCTBIO,
YroJd MEXIY IUIOCKOCTSAMM, PACCTOSAHME OT TOYKH [0
IJIOCKOCTH, PAaCCTOSTHUE MEXKAY NPSAMBIMH, pPaCcCTOSHUE
MEXIYy IUIOCKOCTSAMM; YMEHHE MCIOJIb30BaTh IIpU
pelleHny  3ajad  U3ydeHHble (aKTbl M TEOpEMBI
IUIAHUMETPUH;, YMEHHUE OIICHMBATh pa3Mepbl OOBEKTOB
OKPY’KarOIIIETO MUPA; CTPOUTh MAaTEMaTUYECKHUE MOJIETH C
IIOMOILBI0 T€OMETPUYECKUX MTOHATUN U BEIUYMH, pELIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue ornepupoBaTh MHOHATHUSAMHU: IUIOUWIAAb (UTYpHI,
00BEM ¢burypsi, MHOTOTpaHHUK, NIPaBUJIbHBIN
MHOT'OI'pPaHHUK, CeueHue MHOTI'OI'paHHHKA, KYyO,
napajjieNienunes, OpusMa, nupamuaa, Qurypa wu

MOBEPXHOCTh BpallleHUs, HWIMHAP, KOHYC, map, cdepa,




wiomaas chepsl, IIOMAAb IOBEPXHOCTH MHUPAMHIBI,
HPU3MBI, KOHYCa, HWIMHApA, 00BEM KyOa,
HPSMOYTOJBHOTO TapajUIeNIeIHIIe/1a, MTUPAMUIbI, TPU3MBI,
IIMHApPA, KOHyca, MIapa, pa3BEPTKA MOBEPXHOCTH,
CeYeHHs KOHYyCa W LWIMHJAPA, NapajulelbHbIE OCH WU
OCHOBaHMIO, CEYEHHUE IIapa, IJIOCKOCTb, KacaroLIasics
cepsl, IMIMHApPA, KOHYCa; yYMEHHE CTPOUTH CEYCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYDPHI U
IOBEPXHOCTH BpAIICHUS, UX CEUYEHHUsS, B TOM 4YHCIE C
MOMOIIIBIO DJIEKTPOHHBIX CPEACTB; yMEHHE HpPUMEHSThH
CBOMCTBa TIEOMETPUYECKHX (UTyp, CaMOCTOSATEIHHO
dopMynHpoBaTh  ONpeneNeHus: U3ydaembix  (uryp,
BBIIBUTaTh THIIOTE3b O CBOMCTBAX W  NpU3HAKaX
reOMETPHUECKUX (UTYp, 000CHOBBIBATH I OIPOBEPTaTh
UX; YMEHHE TIPOBOIUTH KiIacCUPUKAMIO QUIYyp TIO
pPa3NMYHBIM  TMPU3HAKaM, BBIOJIHATH  HEOOXOIMMBIC

JAOITIOJIHUTCIIbHBIC IIOCTPOCHHUA
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VYMeHue  onepupoBaTh  INOHATHUAMM:  JIBKEHHE B
IIPOCTPAHCTBE, MapajyieNbHbI IMEPEeHOC, CUMMETPHUS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, MMOBOPOT, MpeoOdpa3oBaHue
nonodus, MmoAoOHbBIE (QUIYpbl; YMEHHME paclo3HaBaTh
paBHbIE U IO0J00HBIE (UTYpBI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIOIb30BaTh F€OMETPUUECKUE
OTHOLIEHMsT ~ IIpM  pPELIEHWU  3a4ad;  HAXOAWUTh
reOMETPUYECKUE BEIWYMHBI (AJMHA, Yroj, IJIOAdb,
00BbEM) TpU peleHHH 3aJad U3 JPYruX Y4eOHBIX
MPEeIMETOB M W3 PEaJbHOW >KU3HU; YMEHHE BBIYHCIATH
reOMETPUYECKUEe BEIMYMHBI (UIMHA, YroJ, IUJIOUIajlb,
00BEM, MIIOIIAAh MOBEPXHOCTH), MUCIONB3Yys H3YYEHHbIE
(bopMyIBI U METO/BI, B TOM YHCIIE: TUIOMIA/Ib TOBEPXHOCTH
MUpPaMU/IbL, TPU3MBI, KOHYCA, HWIMHIPA, IJI0MIAab Cepsl;
00béM  Kyba, TOpPSAMOYrOJBHOTO  Mapajliesenumnena,
MUpaMUIbl, MPU3MBL, LWIMHIpPA, KOHYCa, IIapa; yMEHHE

HAXOJUTh OTHOIICHHUE 00BbEMOB MOIOOHBIX PUTYP
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YMenue OIICpHUPOBATH IIOHATUAMU: psAMOYTOJIbHasA

CUCTEMA KOOpAWHAT, BEKTOpP, KOOpAMHATBI TOYKH,




KOOPJIMHATBl BEKTOpPA, CyMMa BEKTOpPOB, IPOU3BEIAECHUE
BEKTOpa Ha 4YHCIIO, pa3joXKEHUE BEKTOpa IO Oas3ucy,
CKAJIIPHOE IPOMU3BEICHHE, BEKTOPHOE IPOMU3BE/ICHHUE,
YroJa  MEXIAy BEKTOpaMH; yMEHHE  HCIIOJIb30BaTh
BEKTOPHBIH M KOOPJIMHATHBIA METOJ [UIl pelIeHUus
FeOMETPUYECKUX 3aJad M 3a1a4 JpYTuxX Yy4eOHBIX

npeaMETOB
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VYMeHue BbIOMpPATh MOIXOASIIMI METOX Ul peLeHMs
3a/1a4M; IOHUMAHUE 3HAYUMOCTH MAaTEMAaTUKHU B U3yYEHUU
HOPUPOJHBIX M OOIIECTBEHHBIX IPOLECCOB U SBICHMIA;
YMEHHUE PACIIO3HABaTh IIPOSBIICHUE 3aKOHOB MAaTEMaTHKH
B UCKYCCTBE, YMEHHE IIPUBOJIUTH IIPUMEpBI
MAaTE€MaTUYeCKUX OTKPBITHM POCCUMCKOM M MHUPOBOMU

MaTeMaTH4YeCKOM HAayKHu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsiemMbliidIeMeHTCOAEPKAHUS
1 Yucna v BBIYMCICHUS
1.1 Harypanbnble u nensle uncna. Ilpu3Haku AeIMMOCTH LENbIX Yncel
12 Panyonanenple  uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIPOOM, IIPOLIEHTHI,
. OCCKOHEYHBIC MTEPUOINUCCKHUE TPOOH
13 Apudmerndeckuil KOpeHb HaTypalbHOH cTeneHu. JledcTBUs ¢ apupMeTHYeCKUMHU
. KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ nenblM mnokazaresnieM. CTeneHb C PALMOHAIBHBIM IOKA3aTEJIEM.
. CaolicTBacTeneH!
L5 CuHyc, KOCHMHYC M TaHITE€HC YMCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOI0 apryMeHTa
1.6 Jlorapudm uucia. JlecsTHYHBIC U HATYPATbHBIC JIOTapu(MBbI
HelictButenbHple  4ucia. Apu@MeTHYecKue oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yucnaMu.  [IpuOnmKEHHBICBBIYUCIICHNS, [PaBUWIAOKPYIJIEHUS, TpPUKUIKA U
OLIEHKape3y/IbTaTaBbIYMCICHUN
1.8 [TpeoOpa3oBaHuEBBIpAKEHUI
1.9 KommnnekcHbleuncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
22 WppannoHaibHbIeypaBHEHHUS
2.3 TpuronomeTprudecKueypaBHEHUS
24 [ToxazarenbHble U TOTapUPMUUECKHEYPABHEHUS
2.5 [lenmbie 1 TpoOHO-paIOHATEHBIC HEPABEHCTBA
2.6 WppanmonanbHbleHEpaBEHCTBA
2.7 [ToxazarenbHbIE U TIOTapu(PMUIECKHEHEPABEHCTBA
2.8 TpuroHoMmeTpuiyeckrueHepaBeHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cuctemMsl TMHEWHBIX ypaBHEHUN. ONpeennTenb MaTpULIbl
3 OyHKIUYT U TpadUKa




Oynkuus, cnocodbl 3amanust ¢yHkuuu. I'padux ¢ynkuuu. B3aumuo oOpaTHBIE

> ¢ynkuuu. YétHbie 1 HeuéTHBIE PyHKUMU. [leproanueckuedyHKITIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkumu. Hymn ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMYMBl (pyHKiuu. HanmGonbliee u HauMeHblllee 3Ha4YEeHUE
(GYHKLNHN HAa IPOMEKYTKE
13 CreneHHas (yHKLUMS C HaTypajlbHbIM M LEJNbIM IOKa3zareneM. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB  Qynkmumii. CpoiicTBa  (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI3aMaHUAIIOCIENOBATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauanamaremarnyeckoroanannsa
4.1 [TpousBonnas Gynkiuu. [Tpon3BoaHbIe 31eMEHTAPHBIX GYHKLINH
[IpumeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 KCTPEMYMBI. Haxoxxaennenan0onpmiero U
HaMMEHBIIETO3HAYCHUA(DYHKITMHHAOTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOXecTBO, ornepaluy HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucatepHAsSCTaTHCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 OuUryphIHATIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTUBPAIICHUS
7.5 Koopaunatsl u BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komsarun F0.M., TkaueBa M.B. u apyrue, AKInoHepHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIA YUUTEJIA

1.Konsrun FO.M., TkaueBa H.B., ®enoposa H.E. u ap. 31. Mockaa,
ITpoceenienue, 2010

2. Mopaxkosuy, [enunieBa, KopemikoBa: Anredpa u Hayana MaTeMaTH4ECKOrO
ananu3a. 10-11 knaccel. YueOHuUK u 3a1auyHuk. ba3zoBelil ypoBeHs. B 2 u.

MuemosuHna, 2014 r

3. EpmioBa, 'ono6opoasko: CamocTosATeTbHBIE U KOHTPOJIBHBIE PAOOTHI 11O
anreOpe u Hauanam aHanuza i 10-11 kimaccos, Unekca, 2018 r.

4. Illabynun, Tkauesa, ['azapsH: AnreOpa v Hauajga MaTeMaTUYECKOTO aHAIK3a.
11 knacc. ba3. u yrn. ypoBuu. {unakrnueckue marepuaisl, [Ipocsemenne, 2017
T.

5. kaueBa, [llabynun, ®enoposa: Anredpa. 11 kmace. lunaktudeckue



MaTtepuanbl. YTiyOJneHHbI ypoBeHsb, [Ipocsemenne, 2017 1.

6. JI. AnekcanapoBa: Maremaruka. Anredpa 1 Hayalla MATeMaTUYECKOTro
ananuza. 11 kmacce. CamoctostenbHbie padoTel. ®I'OC, Muemosuna, 2015 r.
7. JI.AnexcanapoBa: Anrebpa 1 Hauaja MareMaTH4deckoro aHanu3sa. 11 kiacc.

Camoctositenbubie paboThl. ba3zossiit ypoBers. ®I'OC, Muemosuna, 2017 r

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET

https://pptcloud.ru/10klass/matematika/algebra

https://infourok.ru

https://my.1sept.ru

https://www.uchportal.ru/dir/2



MPUNOXEHWE K PABOYEN NPOrPAMME

KOJ1- M
Tema BO [y | Ily 4 IVy | Bcero
4acoB
MHOK€eCTBO AEHCTBUTENBHBIX YU CEIL. MHOTOUIECHBI.
1 ParmonansHble ypaBHEHUS! 1 HEPABEHCTBA. 24
CHCTeMBUIMHENHBIXypaBHEHU I
5 Oyukuuu u rpaduku. CreneHHas GyHKIHS ¢ LEIbIM 12
II0Ka3aTeJIeM
3 Apudmernueckuii KOpeHb N-0i CTEIICHH. 15
WppaunroHanbHbleypaBHEHUS
4 | llokazarenpHasadynkuus. [lokazaTenbHbieypaBHeHUs | 10
5 JlorapudmuueckasipyHKIUs. 18
JlorapudmuueckueypaBHeHus

6 TpPUrOHOMETPUYECKUEBBIPAKEHUS U YPABHEHUS 22
7 ITocnenoBaTenbHOCTH U IPOTPECCUU 10
8 HenpepriBubied yukiuu. [IponsBoanas 20
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUs 3HAHUI 5

HUTOT'O 136

KonuyecTBo yacoB 1o KajaeHAapHOMY Y4EOHOMY
rpaduxy

OtcraBaHue 1o nporpamMmme
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