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MNOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHwMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTH4eckon hopme.

VY4eOHblll Kypc anreOpbl U Hadajdl MaTeMaTUYECKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN Pa3BUTUSI SKOHOMHUKHU U OOIIECTBEHHOW JKU3HH,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsl OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYeCKOro aHajiM3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI ¢ TIOMOILIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hadaja MaTeMaTH4YE€CKOIO
aHalln3a» 00ydYaroIIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEATbHBIX CUTyaluH,
UHTEpHpPETallMd  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblii Kypc o00danaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JEATEeIbHOCTH, TpeOyroued MpOAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIo
aHaJIM3a JIKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIME COAECPKATEIBHO-METOAUYECKUE TuHUMU: «YHucna
U BBIYUCIICHU», «DyHKINU U TpaduKmy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTUYECKOro aHanusa», «MHoxkecTBa M Joruka». Bce ocHOBHbIE



COJIEPKaTEIbHO-METOIMYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKCHHHM ABYX JIET
oOydeHHUsI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETNEHHO HACHIIIAsCh HOBBIMH TeMaMU W paszjaenamu. JaHHbIN
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTEeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHSI, MAaTEMaTHUYECKUI aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCIIEI0BATENbHO (hopMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYCHHbIE IIPU U3YYEHUH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYINPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «YKcina U BBIYMCICHUS) 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0o 00pa3zoBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YHcla, YMEHUE JeNlaTh HPUKHUJIKY, BBINOJIHITH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HATypajbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB pPaccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaKk HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH PEaNbHOTO MHUpPa, HMIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pazaene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TMOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkammx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCIOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C TOMOIIBIO MPOU3BOJHOM, NPU PELIEHUH HMPUKIATHBIX



3a7a4 ¥ 337a4 Ha HAXOXKICHHE HAWOOJBIINX M HAUMEHBIINX 3HAYCHUH (QYHKIUU.
JlanHast copepkarenbHas JTUHUS BKIIIOYAaeT B ceOs Takke (OpMUpPOBAHUE YMEHUMN
BBIMIOJHATH  pacuértel 1o  (opmyrnaMm, mpeoOpa3oBaHUsA  PALMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUA O0y4aroumxcs, GOpMHUPYIOTCS HaBBIKH JETyKTHBHBIX
paccyxlieHuid,  paboOTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE WHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J]a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
nepersieTaeTcs ¢ APYyTrMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepurana. M3ydeHue creneHHon,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIHNA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKUIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAaXKaTh 3aBUCHMOCTHM MEXJy BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHoOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MAaTHYECKHUX, TaK U MPHUKJIAJHBIX 3a/]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, OMpEeAeNsiTb HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOMann (Guryp u oObEMBI TEl, HAXOAUTh CKOPOCTU U
YCKOpEeHMsI TIpoleccoB. JlaHHas colep)KareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMATHYECKOIO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMATbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIT O



BBIJIAIONTUXCS pe3yibTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA) BKIIOUYACT B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT HauOoJiee YHUBEPCATIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3feiibl
MaTeMaTUKH H e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOy4JaroIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HaBBIKM KPUTHICCKOTO MBIIIJICHHUS.

B yueObHOM Kypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAJIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHUYE€CKOTO MOJICITUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO ammapaTra aireOpbl H
MaTEMaTHYECKOT0 aHajli3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOT0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a/1a4
OpraHU3yeTCs B IIPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wm3ydeHme ydeOHOTo Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Yucsa ¥ BIYMCICHUS

PanmonaneHple umncia. OOBIKHOBEHHBIE U JECSATHYHBIE JIPOOH, MPOLIEHTHI,
OeckoHeuHble mNepuoanueckue npodu. IlpumeneHue npodeil U MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4nciia. PanMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudpmernueckue  onepauMd ¢ JCUCTBUTEIBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCIECHUS, ITpaBUIia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hprotona. Hcenmonbe3oBaHue
NOAXOASIIENH (OPMBI 3aMKUCH JACUCTBUTENBHBIX YHCEI JIJISl PEICHUS TPAKTUYECKHUX
3aJ1a4 ¥ NPEICTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTENIEHU U €TI0 CBOMCTBA.

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

Jlorapupm uymucna. CpoiictBa jnorapu¢pma. JleciTuuHble U HATypallbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIMOHATBHBIX YPAaBHEHUHN U
HEPAaBEHCTB. MHOroOwIeHbl OT OJHOW NEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIINUX CTEIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peleHus
UppalMOHAIbHbBIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PEIIECHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

ITpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapu(pMBbI.

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

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TpUroHoMeTpuYECKUX ypaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMW. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMH. OnpenenuTenb MaTpullbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHONM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIprimMeHeHHEe ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3MyHbIX o0JiacTell HayKu U peasibHOM
KU3HU.

DOyHkuuu U rpadpuku

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMM.
Kommnosummst pyukiuii. I'paduk  QyHkuu. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKn MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnbiiee u HauMeHblee 3Ha4eHus: QyHKIIMN Ha TIPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OMW CTENEHH Kak (PYHKIUKA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHass u Jjorapudpmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pellIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

DYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MPOLECCAaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4ecKOro aHajaimsa

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHMsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON UHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yobiBaromias
reoMmerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUYECKON
Iporpeccuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pOoCcT. Yncno e. @opMmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTrpeccuy JUIsl PELIEHUs pealbHbIX —3aaady
MIPUKIIATHOTO XapaKTepa.



HenpepsiBHble (yHKIMM W HX CBOMCTBAa. TOuykuM pa3pbiBa. ACHMITOTEHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUMI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[TpousBogubie  snmemeHTapHbiXx  ¢yHkiuil.  [IpousBogHass  cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oOIlepallid HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oinnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIIEHWUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KVIACC

Yucaa v BIYMCICHUSA

Harypansabie u nensle yucna. [IpumeHeHne Npu3HAKOB JIEIMMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HammMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa asis penieHus
3a/1a4 B LIEJBIX YUCIAX.

KommnnekcHble umcna. Anrebpandeckas W TpUTOHOMETpHUYEcKas (OpMbl
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PeIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHMs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  TMOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpUroHOMETPUIECKUX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUECKIX YPAaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk xommoszunuu ¢GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHCHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. I 'paduueckue
METOJbI PEILICHHS 3a]1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aJady U3 JPYTrUX Y4EOHBIX
MPEIMETOB U PEATIbHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON ()YHKIMHU HA OTPE3KE.

[IpyumMeHeHne NpOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HhOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

WNuterpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOIAAeH MiIockux ¢Guryp u
00BEMOB T€OMETPUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YpaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaKJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUM B APYrUX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAayKH M JIEITEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUH U
OTIIbIXa, PEryispHas (uU3NYecKass aKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepam  TpOPECCHOHAIBHOW  JCATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMY  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEM KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-Y)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCIICICTBUN JIJI OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMH, OBJIAJACHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJUBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUA

ba3oBble 1oruyecKkue 1ecTBUA:

BBIABJIITD U XapAaKTEpU30BaTh CYILECTBEHHBIEC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TIOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbBIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBaHMSI /17151 0000ILEHNS U CPABHEHHUSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIE, YCIOBHBIE;

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUs
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JleJIaThb BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3AaKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE M OT MMPOTHUBHOTI0), BBICTpauBaTh apryMEHTALMIO, IPUBOJIUTE IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHus ydeOHOM 3amayu (CpaBHUBATh HECKOJBKO
BapHaHTOB  pEUICHHs, BbIOMpaTh Hambojee MOAXOMAUIMH ¢  y4EToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBaTe/ibCKue NeCTBHA:

UCITIOJI30BaTh BOIPOCHl KAaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MNPOTHBOpEYHEe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIINI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLEHHUBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOILlecca, a TakKKE BbIABUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

BBISIBJISITH JeUIUTHI HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auu;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh Ha/1EKHOCTD uHbopMaluu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE y4eOHbIe 1eCTBUS

OOmmenne:

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

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOUl TEMBI,
npoOJjieMbl, pelIaeMoil 3a7adyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pElIEHUs, COIOCTAaBIISITh CBOU CYXKACHUA C CYXICHUSIMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KUBaTh PAa3jIM4Me M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YJbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeI0OBAHMUSI,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Yy4ETOM 3aaad
MpPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS



Camoopranu3anus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pElIeHUs ¢
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKCUM  KakK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eITEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pelmeHur Y4eOHbIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbI pabOT, JOrOBapuUBaThCs, OOCYX JaTh TMPOIECC M pe3yJabTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINIOJHATH CBOIO 4YacTh palbOThl U
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOywenus B 10 kiaacce oOydaromuiicss MOJYYUT CIEIyIOIINE
IpPEeMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOr0 aHaIU3a»:

Yucaa 1 BBIYUCICHUA:

CcBOOOIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHUCIO, MHOXECTBa
PALMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOU KU3HU,

NPUMEHATH NPUOIMKEHHBIE BHIYUCICHUS, TPABUIIA OKPYTJICHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJTHO ONEPUPOBATH MOHSATHUEM: CTENEHb C LEJIbIM I[IOKa3aTeleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OINEPUPOBATh MOHATHUEM: apUPMETUUECKUNA KOPEHb HATYpajbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOMHO OMNEpPUPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W APKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OINEpPUPOBATh MOHATHUAMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

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

CcBOOO/IHO OMNEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMA KO3(h(UIMEeHTaMu, KOPHU MHOTOWIECHA, MPUMEHSThH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUIsl BBIYMCIEHUS €ro 3HA4YCHHs,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMH C MIOMOIIBIO CUCTEMbI JIUHEHHBIX YPABHEHUN,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATpUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MTOJYUYECHHBIN pPE3yJIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHUN;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPKAIIUX CTETIEHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATH MOHATUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
JorapupMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHuUs
TPUTOHOMETPHUYECKUX BBIPAKEHUM;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEPUPOBATH NOHATUAMU: (PYHKIHMS, CIIOCOOBI 3a1aHusl (PYHKIMH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHIO3MLMUSA (yHKUMWA, Trpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIHH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LeabIM TOKa3zareneM, rpa@uk CTeneHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHH OOpaTHOW CTENeHH C
HaTypaJbHbIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATE 3JIEMEHTAPHOE MCCIIEA0BAHNE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOZIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJIeIeHNe TPUTOHOMETPUYECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlad U3 APYruX y4eOHBIX MPEIMETOB U PeaIbHON
KHU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FT€OMETpUYECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (POpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JUISl PELIEHUs peajlbHBbIX 3a4ad MPUKIATHOTO
XapaKkTepa;



CBOOOHO OMEPUPOBATH MOHATUSIMU: TIOCIEI0BATEIBHOCTD, CIIOCOOBI 33TaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpPUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKUNU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCUMIOTOTHI rpaduka QyHKINM;

cBOOOJHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 17151 peLICHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSIMU: TIEpBasi U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOMHON IS
pelieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4EeOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpENeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbLCTBO, PABHOCHIIbHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM padoueil mporpamMmsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCICHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMHU: HATypalbHOE U 1LIEJ0€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOZIHO OMEpHUpPOBAaTh TMOHITHEM OCTaTKa IO MOIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOM (hopMe, BBINIOJIHATh apU(PMETUUYECKUE ONEpall C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMS U HEpaBeHCTBA:



CBOOOJHO OMNEPUPOBATH TMOHITUSMH: HPpAlUOHAIIbHBIC, MOKAa3aTelbHbIE U
jJorapuMUUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPAaBHECHUN U HEPABEHCTB;

peuiarpb paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUUYECKre U  TPUTOHOMETPUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMmu;

MOJICNIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHUIO 33/a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM alllapara aireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UIIMU JABYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHSAMHU: TpPaPUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (PYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

MCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATh MOHATHSAMHU: TEepBOOOpa3zHas, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKUMNA ¥ BBIYHUCISATH
uHTerpan no gpopmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7auyd, B TOM YHUCIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUeckoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMmbl Bcero Konrpoaupie | - lpaxtirseckie o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
MHOX€ECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuii KOpeHb N-0i CTENCHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BoIpaXXeHUs U 2 |
YpaBHEHHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBabie pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie | IHpakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
! HccnenoBanne QyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTebHbIE U 24 !
norapu(MuUecKrue HEpaBEeHCTBA
KomrnekcHele uncna 10 1
HarypainbHble u niensle yucia 10 1
CucTeMBbl palroHaTBHBIX, HPPAMUOHATEHBIX
7 MOKa3aTeIbHBIX U Jorapu(pMUUecKux 12 1
ypaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
U3y4eHust

DJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypchl

MHo03k€eCcTBO, Onepauy HaJl MHOKECTBAMU
U UX CBOICTBa

Huarpammsl Ditniepa-Benna

HpI/IMeHCHI/Ie TCOPCTUKO-MHOKCCTBCHHOI'O
alirapara aji peiucHus 3aaa4d

Pammmonanpusie yncia. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH, TPOIICHTHI,
OeCKOHEYHBIE TIEPUOANYECKHUE IPOOH

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JeCATUYHBIE IPpOOU, TTPOIICHTHI,
OeCKOHEYHBIE TIEPUOANUECKHUE TPOOH

[Tpumenenue apoOeli U NPOLEHTOB Jis
peueHus NPUKIAAHbIX 3a1a4

[Tpumenenue apobeli U MPOIEHTOB AJIs
pEIICHUS TPUKIAIHBIX 3371249

JleficTBUTEeNbHBIE YUCIIa. PalloHalbHbBIE U
HMppalrOHaJIbHbIC YUCIIa

ApudmeTnueckue onepanuu c
JENCTBUTENBHBIMH YN CIIaAMU

10

Monynb 1eCTBUTENBHOTO YHACIIA U €TO
CBOMCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPaBCHCTB

13

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4JieHbl OT OAHON MEPEMEHHOM.
JleneHne MHOTOWIEHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeabIMU KO3 GUIIIeHTaMH.
Teopema Buera

17

Pemenne cuctem JIMHENHBIX YpaBHEHUM

18

Pemenne cucreM MMHENHBIX YpaBHEHUN

19

Marpuna CUCTEMBI IMHEUHBIX YPABHEHU.
Onpenenurens MaTpuLpl 2x2, ero
T€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUECKUN CMBICIT M CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHue onpenenuTens A peLeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

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

23

Pemenne npukiiagqHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KoHntposbHas pabdota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YpaBHEHUN"

25

OyHKIMS, CIOCOOBI 3a1aHus HYHKIUH.
B3aumuo oOparHbie ¢pyHknuu. Kommnosunus

byHKUIMMA

26

I'paduk Pynkuuu. dnemMeHTapHbIe
npeodpazoBanus rpadukoB QyHKIUH

27

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HaueHui Gpynkuuu. Hynm pynkumn.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsiiee 1 HanMeHblllee 3HAUYCHNE
(GYHKIIMHM Ha IPOMEKYTKE

30

Jluneiinas, kBagpaTudHas u JpOOHO-
IuHeHas GyHKuun

31

DJeMeHTapHOe UCCIeI0BaHue U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUI

32

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPUKOB ITHX PYHKLIUH

33

Crenens ¢ IIEIBIM TTOKa3aTelneM. bruaom




Hrrotona

Crenens ¢ LICJIBIM MOKa3aTelieM. buaom

34 Herorona
CrenenHasi GyHKIUS C HATypaIbHBIM U

35 LEJILIM IToKa3aTeseM. E€ cBolicTBa U
rpaduk

36 KoHntponbhas padora: "CreneHHas
¢dbyukuus. E€ croiicta u rpaduk"

37 ApudpmeTnueckuii KOpeHb HaTypaJbHOU
CTEIEHU U €ro CBOKMCTBA

18 ApudmeTnueckuii KOpeHb HaTypaabHOU
CTEIIEHU U €ro CBOKMCTBA

39 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIepKalINX CTEIIEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
COJIEpKalliX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METO/IbI PEIICHNS UPPALOHAIBHBIX
ypaBHEHUH
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

43 METO/Ibl PEIIEHUs] UPPALIUOHATIBHBIX
ypaBHEHUU
Wppanunonanbubie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX

ypaBHEHUU




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

s VPPaLMOHATIBHBIX YPABHECHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHATILHBIX YPABHEHUM

43 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPaLMOHATIBHBIX YPABHEHUM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTeIeEM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTeIeM
KonTponbHas pabora: "CBoiicTBa u rpaduk

51 KOpHS n-0M creneHu. MppannoHansHbie
ypaBHEeHHUA"

50 CreneHb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLINS, €€ CBONWCTBA U
rpadux

56 Hcnonb3oBanue rpaduka QyHKIUM 115

pelIeHUs] ypaBHEHUI




Hcnons3oBanue rpaduka QyHKIUN AJIs

57 1
pelLeHNs ypaBHEHUH
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE

58 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
yYpaBHEHU I
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE

59 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

60 METO/Ibl PEILICHUS TOKa3aTEIbHbBIX 1
ypaBHEHU I

61 KoHntposbhas padora: "[lokazaTenpHas |
¢ynkuus. [TokazarenbHble ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm yucna. CoiicTBa Jiorapugpma 1

64 Jlorapudm uucna. CoiicTBa jgorapudpma 1

65 €CATUYHBIC M HATYpaJIbHBIC JIOTAPU(MBI 1

y
66 €CATUYHBIC U HATYpaJIbHBIC JIOTapU(MBI 1
y

67 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX |
JorapuQmbl

68 [IpeoOpa3oBanue BRIpAXKEHHUN, COACPIKAIIIX !
Jorapupmbl

69 [TpeoOpa3oBanue BRIpAXKESHHUN, COACPIKAIIIX !
sorapudmbl

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U |
rpadux

71 Jlorapugpmuueckas GpyHKIHs, €€ CBONCTBA U 1

3




rpaduk

Hcnonp3oBanue rpaduka QyHKIHH 115

72 peLIeCHUs] ypaBHEHU I

7 Hcnonb3oBanue rpaduka GyHKINUN A7
pellIeHus] ypaBHEHUI
Jlorapugmuueckue ypaBHeHus.. OCHOBHBIE

74 METO/IbI peIlIeHUs JIorapu(PMUIECKUX
yYpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

75 METO/bI pelIeHus JIorapu(PMUIECKUX
yYpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METO/BI pEIIeHUs JToTapu(hMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILIEHUT
Jorapu(pMUUECKUX ypaBHEHHUH

73 PaBHOCHIIBHBIE NTEPEXOABI B PELICHUH
Jorapu(pMUUECKUX ypaBHEHHUH

79 Konrtponbnas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YKCIIOBOTO apryMeHTa

. CuHycC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

22 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHT'€HC




YHCJIOBOT'O apryMeHTa

TpuronomeTrpuueckas OKpyKHOCTb,

84 OIpeieNIEHUE TPUTOHOMETPUUECKHUX 1
(YHKIMI YUCIOBOTO apryMEeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKHUX 1
(yHKIUI YUCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

01 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIPAKECHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

94 Pemenune TpuroHoMeTpruuecKUX ypaBHEHHUI 1

95 Penienne TpUrOHOMETPUUECKUX YPAaBHEHHH 1

96 Penienne TpUrOHOMETPUUECKUX YPAaBHEHHH 1

97 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

98 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

99 Pemenne TpUroHOMETpUYECKUX YpaBHEHNUN 1

100 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1




KonTtponsHas pabora:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHECHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nociueaoBarenbHocTell. Meron
MaTeMaTUYECKON UHIYKIIUU
MoOHOTOHHBIE U OTpaHUYCHHbBIE

103 MocJIeI0BaTeIbHOCTH. VIcTopus ananuza
0OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoHeuyHO yObIBaroIasi reOMETpUIECcKast
nporpeccust

107 CyMMma OeckoHEeYHO yObIBaro1en
reOMETPUUECKOMN MPOTrpeCCUU

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucino e. Dopmyna clI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ DKCIIOHEHIMAIIBHBIN POCT.
Yucino e. Dopmyna ClI0KHBIX POLEHTOB

110 Hcnonp3oBanue mporpeccuu Ais pereHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 Kontponbnas padoTa:
"[TocnemoBaTeIbHOCTH U TTporpeccuu’”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBa

113

Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114

CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha




OTpe3Ke

CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

115
OTpe3Ke

116 MeTton MHTEpBaIOB ISl PEIICHUS
HEPABCHCTB

17 MeTton MHTEpBaIOB ISl PELICHUS
HEPABCHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUIMMA 1715 peiieHust 3a1a4

120 [TpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU

122 OHpGI{GJ‘IGHI/If?, T€OMETPUUYECKUM CMBICIT
IIPOU3BOTHON

123 Onpez[eneHI/I:a, (bu3MYECKU CMBICT
IIPOU3BOTHON

124 YpaBHeHUe KacaTelbHOU K rpapuKy
byHKIIIN

125 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUN

126 [Tpou3BoHBIE JIEMEHTAPHBIX (PYHKINN

127 [Ipou3sBoaHbIE IIEMEHTAPHBIX (DYHKIIUN

128 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

129 [Ipoun3BoHasE CyMMBI, TPOU3BEICHHUS],




YaCTHOT'O ¥ KOMITO3UIIMH (DYHKIIUN

IIpou3BoHast CyMMBI, IIPOU3BEICHHUS,

130 YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI !
131 Kontposnbnas padora: "[IponsBognas” 1 1
132 [ToBTOpeHue, 06001eHNE, CUCTEMATH3AIUS 1
3HaHui: "YpaBHeHUs"
133 [ToBTOpeHME, 00001IEHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkiun"
134 HroroBast KoHTpoIbHAs paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBToPeHI/Ie, 00001IeHe, CUCTeMAaTH3AITIS 1
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTbB M 3KCTPEMYMBI

Haxoxmenne HanOOIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HEMPEPBIBHON

(GyHKIMU Ha OTpe3Ke

Haxoxmenne HanOOJIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(byHKINU Ha OTpE3Ke

11

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(byHKINU Ha OTpE3Ke

12

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUCHHS HETIPEPHIBHOM
(byHKINU Ha OTpE3Ke

13

[Ipumenenne nponu3BOIHOM IS
HAXO0XJCHUS HAaUJTY4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

14

[Ipumenenne nporu3BOIHOM IS
HAaXO0XJCHUS HAaUJTY4IlIEro peluieHus B
MPUKJIAAHBIX 3a7a4ax

15

[Ipumenenne npou3BOHOM IS
onpeJIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIIOH UITH
rpaduKom

16

[Tpumenenne npou3BOTHOM IS
ompeJIeJICHUsI CKOPOCTH U YCKOPESHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom




17 Komnozunus GyHkimit

18 Komnozumus GyHkimit

19 Kommnosumus hyHkmmii

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOTHOM"

3 [TepBooOpazHas, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpazubie AeMEHTAPHBIX (YHKIIUA.
[IpaBuiia HaxOX/A1€HNS IEPBOOOPA3HBIX

)5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
WHTErpaja

7 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuna

73 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleiiOnuna

79 [IpumeHneHue nuHTerpana i HaX0XKACHUS
TJI0IA N TIIIOCKUX PUTyp

30 [IpuMeHeHue uHTETpaia sl HaXOXKIACHUS
00BbEMOB reOMETPUYECKHX TeT

31 [Ipumeps! pemennii quddepeHnnaIbHbIX

ypaBHEHUH




[Tpumeps! pemennii qudQepeHraIbHbIX

32 .
ypaBHEHHI
MaremaTruueckoe MOAECIMPOBAHUE

33 peabHBIX MPOLIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEPAaBEHCTB

45 Perienue TpUroHoMeTprUUECKUX
HEpPaBEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB
KontponsHas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/1bI PEeLLICHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

57 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOABI PELLIEHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
norapu(MHUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/BI PELICHUS




norapuMIUYECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUSA

37 HppaLMOHAIIbHBIX HEPABEHCTB
53 OcHOBHBIE METOBI PELICHUS
UppalMOHAIIbHBIX HEPABEHCTB
59 OcHOBHBIE METOBI PELICHUS
UppalMOHANIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/BI PELLICHUS
HppalMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue METObI pELICHUS
UpPpaLMOHATIbHBIX YpaBHEHUI
2 I'padmueckue MeToabl pemieHus
UppallMOHATIBHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLIeHus
IIOKa3aTeIbHBIX YPAaBHEHUH
64 I'padnueckue MeToabl pemeHus
MIOKa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUUECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
norapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
norapu(pMUUECKUX HEPABEHCTB
I'padnueckue MeToabl pereHus
68 MOKa3aTeIbHBIX U JOrapu(pMUUEcKux
YpaBHEHUI
69 I'paduueckne MeTomBI pEeIICHMS




MMOKA3aTeIbHBIX U JIOTAPH(PMUICCKIX
yYpaBHEHUU

70

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABCHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
HEPABCHCTB

72

KontponbHas padota: "UpparnmoHaibHblie,
MoKa3aTeIbHbIE U JToTapu(MudecKkue
HepaBeHCTBa"

73

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHYecKas (popMbl 3arucu
KOMILJIEKCHOT'O YU CIIa

74

KommnnekcHble uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKasi pOPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmernueckue oneparum ¢
KOMILJIEKCHBIMU YU CJIaMU

76

Apudmerrueckue onepanum ¢
KOMIIJIECKCHBIMHU YK CJIaMU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[I/IHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

80

®opmyna Myaspa. Kopuu n-oii ctenenu




13 KOMIIJICKCHOI'O 4HucCJjia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJId

81 penieHus GU3NIECKUX U T€OMETPUICCKIX
3a1a4

22 Kontponbnas padota: "KomrmiekcHbie
gucna"

83 HarypanbHble u 11enble yncina

84 HarypanbHble u nensie yucna

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LETBIX YUCEI

26 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

g7 [IpuMeHeHue NpU3HAKOB ACITUMOCTH
nenbix yucen: HOJl u HOK

28 [IpuMeHeHne NMpU3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJIYIIIO
[IpuMeHeHne MPU3HAKOB AETUMOCTH

91 LEJBIX Yucel: anroput™ EBkimna st
pelieHus 3a/1a4y B UENbIX YHCIIax

9 Kontponbras pabota: "Teopus menbix
yucen"

93 Cucrema 1 COBOKYITHOCTh YPaBHEHHH.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.
94 PaBHOCHIBHBIE CUCTEMBI M CUCTEMBI-
CIIEICTBUS

95 OCHOBHBIE METOBI PEIIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
96 COBOKYIHOCTEH UppalMOHAIbHBIX
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
97 COBOKYITHOCTEH ITOKA3aTeNIbHbBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUN

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUUECKUX
ypaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

[IpuMeHeHne cucTeM K pEelIEeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

101 Pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB

102 [IpuMeHeHne cucTeM K pEelIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3




pa3nuyHbIX 001acTeil HAYKH U pealbHOM
YKU3HU, MHTEPIPETALUs [I0JTyYCHHBIX
pE3yJIbTaTOB

[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7a4 U3

103 pas3IUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, MTHTEPIPETALUs [OJTyYCHHBIX
pE3yJIbTaTOB
Kontposnbnas pabora: "Cucremsi

104 palMOHAaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUM"

105 PannonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C
napameTpamu

107 PanmonaneHble cuCTEMBI C MTapaMeTpaMu

108 HppaumnoHanbHble ypaBHEHMS,
HEPABEHCTBA C TapaMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 ITokasaTenbHBIE CUCTEMBI C TAPAMETPAMHU

112

Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113

Jlorapugmuueckie CUCTEMBI €
napameTpamu




114 TpuroHomeTpuueckue ypaBHEHUs C
napaMeTpamMu

115 TpuroHnomeTpruyeckue HEpaBEHCTBA C
napameTpamu

116 Tpuronomerpudeckue CUCTEMBI C
napameTpamu

[TocTpoenue u ucciaeaoBaHue
117 MaTeMaTHUYECKUX MOJIEICH peaabHbIX
CUTYALMI C IOMOUIbIO YPABHEHUH C

napameTpamu

HOCTpOCHI/Ie Hn UCCIICOOBAHUC
118 MAaTEMATHYCCKHUX MO,Z[CJICI‘/'I pEajIbHBbIX
CI/ITyaI_II/Iﬁ C IOMOIIBIO CUCTCM ypaBHCHI/Iﬁ

C rapaMeTpamMu

HOCTpOCHI/Ie N UCCIICOOBAHUC
119 MaTeMaTHYEeCKUX MoJAeIIei PCAIbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIIbIO CUCTEM ypaBHCHI/Iﬁ

C nmapaMeTpamMu

KontponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IEHNE,

cUCTeMaTu3anus 3HaHui: "YpaBHeHus'

122 [ToBTOpenue, 0600IIEeHNE,

cucTemMaTusanus 3HaHuil: "YpaBHeHHs'

[ToBTOpenue, 06061IeHNE,
123 CUCTEMAaTH3alysl 3HaHUi: "Y paBHEHU.
Cucremsbl ypaBHeHU"

124 [ToBTOpenue, 060061IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001IeHNE,

125
cuctemMaTtu3aius 3Hanuii: "HepaBencrpa"

126 [ToBTOpeHuE, 0600MIIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrna"
[ToBTOpeHME, 0000MIIEHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u
e€ nmpuMeHeHue"
[ToBTOpeHue, 06001EeHNE,

128 cucrtematusanus 3Hanuii: "l[IpousBoHas u
e€ npuMeHeHue"
[ToBTOpeHue, 06001IEeHNE,

129 cucremarusauus 3Hanuii: "lIponsBoaHas u
e€ nmpuMeHeHue"
[ToBTOpenue, o600IIEHNE,

130 cucteMaTtu3aius 3Hanuii: "MHTerpan u ero
npuMeHexnue"

131 [ToBTOpenue, 06001IEHNE,
cucTeMaTu3aus 3Hanuii: "OyHkun"

132 [ToBTOpenue, 06061IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHui: "OyHkuun"

134 Hrorosast koHTpopHAs paboTa

135 HtoroBasi KOHTpOJIbHASA paboTa

136 [ToBTOpenue, 0600MIIEHNE,

CHCTeMaTHu3alus 3HaHuH




OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

136
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeILHON MPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus

Yucia U BEIUMCIIEHUSA

1.1

OnepupoBaTh MOHATHSAMH: PpALUOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JECATUYHAs APOOb, IPOLIEHTHI

1.2

BreinonHaTs apI/I(bMeTI/I‘leCKI/IC orcpanuu C panroHaJIbHbBIMHU u
HeﬁCTBHTCHBHBIMH qucjiaMu

1.3

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIb3Y: MpaBUJld OKPYTJICHU,
ACJIaTh [IPUKHUIKY U OLICHKY pE3yJIbTaTa BBIUMCIICHU N

1.4

OnepupoBaTh MOHATUSAMH: CTENEHb C LEJIBIM I10Ka3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCIA, KOPEHb HATypaJbHOM CTEINEHH,
UCIMOJIb30BaTh MOAXOJANIYI0 (OpMY 3alHMCH JAEHCTBUTEIBHBIX YUCEN JUIS
pelLIeHHs TPAKTUYECKUX 331a4 U IPEJCTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCIOJB30BaTh  3allMCh  INPOM3BOJIBHOTO  yriia  uyepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (PYHKIMH

YpaBHEHHMS 1 HEPABEHCTBA

2.1

OHepI/IpOBaTL MOHATHUAMU: TOKACCTBO, YPABHCHUC, HEPABCHCTBO, LCJIOC,
panroOHAJIBHOC, HppaiuOHAJIILHOC YpaBHCHHC, HCPaBCHCTBO,
TPUTOHOMCTPHUYCCKOC YPABHCHHUC

22

BeimonuaTe nmpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUHM M pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS

2.3

BoimonHATe npeoOpa3oBaHusl 1ENbIX, PAllMOHATIBHBIX M HPPALUOHATIBHBIX
BBIpQXXEHUM ¥ pelaTh OCHOBHbIE THIMbl LENbIX, PAalUOHATIBHBIX U
MPPALMOHAIILHBIX YPAaBHEHUI U HEPABEHCTB

2.4

HpI/IMeHﬂTI) YpaBHCHHA W HEPABCHCTBaA I PEIICHHUA MAaTEMATUUYCCKHX
3a]a4 U 3a]1a4 U3 pa3IN4HbIX 00JacTei HayKH U pealbHOM KU3HU

2.5

MonenupoBaTh peanbHBIE CHTYallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIpQXXCHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIIEI0BaTh
MOCTPOCHHBIE MOJIEIIU C MCTIOIb30BAHUEM allfapara aireopsl

OyHKIMH U TpaduKh

3.1

OrnepupoBaTh NOHATHAMU: (DYHKIIHS, CTIOCOOBI 3aMaHus GYHKIIUH, 00JIacTh
ONpeNeNeHNsT W MHOXKECTBO 3HAYeHMH (QyHKIuM, rpaduk ¢GyHKIUH,




B3aUMHO 0OpaTHbIe GYHKIIUU

OnepupoBaTh MOHATHAMU: UYETHOCTH M HEYETHOCTh (QYHKIMH, HYIH

32 (byHKINHY, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHUI
34 CtpouTth U yuTaTh rpaduKy TUHEHHOW (PYHKINHU, KBAAPATHUHONW (YHKIUH,
CTeneHHON (YHKIMH C LENbIM MoKa3aTesieM
Hcnonw3oBare rpaduku (QyHKIMHA NI UCCIICIOBAHHS IPOIECCOB U
3.5 3aBUCUMOCTEH TpU pEIIeHUH 337ad U3 JPYIHX YYEOHBIX NPEIMETOB H
peanbHOM JKHU3HHU, BBIpaXaTh (hOpMyIaMU 3aBUCUMOCTH MEX/1Y BETHUNHAMH
4 Hayana maremaTndeckoro ananusa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIBHOCTh, apudmeTnyeckas u
’ reoMeTpuYecKas Iporpeccuu
49 OnepupoBaTb NOHATUAMHU: OECKOHEUHO YOBIBaroIlas TIeoMeTpuyecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yOBbIBaIOIIe reOMEeTPHUUECKON POTrPECCHH
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOIWCTBAa TMOCJENOBATENILHOCTEH W Mporpeccuii  amns
’ pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSAMHU: MHOXKECTBO, OTIEpAI[UN HAJl MHOKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar i ONUCaHUA
5.2 peasbHBIX MPOLIECCOB U SBJICHUH, TP PELICHUH 3a]a4 U3 JPYTruX y4eOHBIX
IIPEeIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  ONPEICIIEHUWE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeNNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 UYucna v BBIYUCIECHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, LEJI0€ YHCIO0; HCIOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENbIX YHCEN, PAa3JIOKECHUE YWCIa Ha MPOCTHIE
MHO>KUTENH JUTsl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAllMOHAIBHBIM [TOKA3aTEeIEM
13 OnepupoBaTh MOHATHIMHE: Jorapudm vmcia, JECATHYHBIC U HATypalbHBIC
' Jorapu(Mel
2 YpaBHEHHUS U HEPABEHCTBA
2.1 [IpumeHsiTh  CBOMCTBa CTENEHHM [UIsi MPeoOpa3oBaHUs  BBIPAKEHUH,




ONCprUpOBaTh IMOHATUAMMU: IIOKA3ATCIBHOC YPAaBHCHUC W HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

22

BeimonuaTe mpeoOpa3oBaHus BBIPAKCHUN, COAEPIKAIIMX JIOTapH(MBI,
ONIEPHPOBATH MOHATHUAMU: JIOTApU(MUUECKOE ypaBHEHHE U HEPABEHCTBO,
penaTb OCHOBHBIE THIIbI JJOTaApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHITUSIMU: CUCTEMa JIMHEHHBIX YpPaBHEHUN U €€ pelleHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM AJIsl pEIICHUS MPaKTHUYECKUX
3a1au

2.5

Haxonguts pEeUICHUA HpOCTCﬁIlIPIX CHUCTEM U COBOKYHHOCTGI‘/'I PalrOHAJIbHBIX
ypaBHeHI/Iﬁ H HCPABCHCTB

2.6

MonenupoBaTh peanbHble CHUTyallud Ha S3bIKE aureOpbl, COCTaBIATh
BBIDAKCHMSI, YPAaBHEHMS, HEPABEHCTBA U CHCTEMbI II0 YCJIOBHMIO 3aJa4H,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arlrapara ajareopbl

Oynakyun u rpaduku

3.1

OnepupoBaTb IMOHATUAMH: IepHOAMYECKass (DYHKIMSA, HPOMEKYTKH
MOHOTOHHOCTH (YHKLUH, TOYKH HKCTpeMyMa (yHKIMM, HauOosbliee U
HauMEHbIlIee 3HaueHus (QYHKIUU Ha MPOMEXKYTKE; MCIOJIb30BaTh UX IS
uccienoBaHus pyHKINHU, 3aJaHHOU rpadukoM

3.2

OnepupoBaTh NOHATUAMH: T'padUKU MMOKA3aTEIbHON, JTorapupMUIEecKol U
TPUTOHOMETPUUYECKUX (DYHKIUI; un300pakaTh HX Ha KOOPAMHATHOM
IJIOCKOCTH UM UCIIOJIb30BATh IS PEILICHUS] ypaBHEHUI 1 HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH Ipa)MKU JIMHEHHBIX YpaBHEHHM
U MCII0JIb30BaTh UX JUIS PELICHUs] CUCTEMBI JIMHEHHBIX YpaBHEHUN

3.4

Ucnonb3oBate rpaduku (QyHKIUNA 1T UCCIIENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN U3 IPYrUX YUeOHBIX TUCIUILINH

Hauana maTremaTudyeckoro asainza

4.1

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs QYHKIINS, TPOU3BOIHAS (DYHKIIUH;
UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3MYECKHI CMBICT TPOM3BOJHON JUIS
peleHus 3a1ad

4.2

Haxoauts IMPONU3BOJAHBIC OJICMCHTAPHBIX (pYHKLII/Iﬁ, BBIYUCIATH
MMPOU3BOJAHBIC CYMMBI, IPOU3BCACHU S, HACTHOI'O (I)YHKI_II/Iﬁ

43

Hcnonp30BaTh  MPOM3BOAHYIO IS HMCCIENOBaHUS  (QYHKIIMA  Ha
MOHOTOHHOCTh W JIKCTPEMYMBI, TPUMEHATh PE3YJIbTaThl HCCIEAOBAHUS K
MOCTPOCHHIO IPa(hUKOB

4.4

Hcmons30BaTh IMPOU3BOAHYIO I HaXOXACHHA HAWITy4dYHIEro pPCIICcHHA B
MNPUKIAAHBIX, B TOM YHCJIC COONNAJIBHO-O3KOHOMUYCCKHX, 3aaadax

4.5

OnepupoBaTh MNOHATHUSMH: TIE€pPBOOOpa3Hasi M HWHTErpal; IOHUMATh
TEOMETPUUYSCKHUIN ¥ (PU3MUECKHUI CMBICT HHTErpaja

4.6

Haxonuth mepBooOpa3HbIe AJIEMEHTAPHBIX (PYHKIHA, BEIYUCIATH HHTETPAT
o popmyne HeroTona — Jleitbnuna




4.7

Pemiats MPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKOIo "
(1)I/I3I/I‘{€CKOFO XapakKTepa, CpCaACTBAMH MATECMATHUYCCKOI'O aHaJIn3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucina u BBIYUCIICHUS
Pannonanbupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JApPOOU, IPOLIEHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE TPoOH. Apr(METHIECKHE OTEPaluy ¢ pAIlMOHATLHBIMU
' qrcliaMy, IpeoOpa3oBaHus YHCIOBBIX BbIpaxeHH. [IpuMenenue apobeit U MpoLeHTOB
JUTSL pEIICHUs TPUKIIAIHBIX 3314 U3 Pa3IMUHBIX OTpaciieil 3HaHU| U peanbHOMN KU3HU
JeiicTBuTenpHbIC Yncia. PanyoHanbHbIe U HppalMOHANIBHbIC Yica. ApUPMEeTHIeCKHe
1.2 | omepamuu ¢ JOEHCTBUTENBHBIMU 4YHCITaMHU. |IpuOmmkE€HHBIC BBIYMCICHHS, MpaBUiIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BHIYUCICHUN
Crenens ¢ menbiM nokaszareseMm. CtanaaptHas Gpopma 3arnucu 1elCTBUTEIBHOTO YUCIIa.
1.3 | MHcnonb3oBanue noaxonsuie (Gpopmbl 3aucu AEUCTBUTENbHBIX YUCEN Ui PEIICHUs
MPAKTUYECKUX 3ajay U MPEeACTaBIECHUS JaHHbBIX
14 Apudmerndeckuil KOpeHb HaTypalbHOH cTeneHu. JleWcTBUS ¢ apupMETHYECKUMU
' KOPHSIMHM HaTypalbHON CTENEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa 1 TOKJECTBEHHbIE IPEOOPA30OBaAHUS
)9 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
' hopmyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBAa. MeTon
' HUHTEPBAIOB
2.4 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 | Pemenue nppanoHaJIbHBIX YPaBHEHUIN U HEPABEHCTB
2.6 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN
57 [IpuMmeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3a]a4 U 3aJ1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIUHT U TpapUKu
31 OyHknus, cnocoOwsl 3amaHus (QyHkmuu. ['padux ¢yHkmuu. B3anmaO 00paTHBIC
' GyHKIMH
19 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWd ¢yHKkuuu. Hymm ¢yHKIuu.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
3.3 CrenenHasi (yHKIUS C HATypaJIbHBIM M LETbIM MOKazarenem. EE cBoiicTBa u rpaduk.




CaoticTBa U rpadK KOpPHS 1-0i CTENICHU
34 TpuroHomeTpuyeckass OKPYKHOCTh, OIPEACICHUE TPUTOHOMETPUYECKHX (YHKIUH
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [TocnenoBareabHOCTH, CIOCOOBI 3aJlaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
ApudmeTrndeckass W TeOMETpPHYECKas TNpOrpeccH. beckoHewHO yObIBaromas
4o | TEOMETpHYeCKas MPOrpeccHs. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUICCKON
' nporpeccur. @dopmyna cIOXKHBIX HpoLEHTOB. lcmosib30oBaHME MpoOrpeccuu s
pELIeHUs pealIbHbIX 3a7a4 PUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoxecTBO, omnepauuu Haja MHoXecTBamu. [luarpammsl Oiinepa — Benna.
5.1 [IpuMeHeHHe TEOpEeTUKO-MHOKECTBEHHOIO —ammapara JUisi ONUCAaHMUS  peajbHbIX
MIPOLIECCOB U SBJICHHM, PU PEIICHUH 3aa4 U3 IPYTrUX yUYeOHBIX MIPEIMETOB
5.2 | Onmnpenenenue, TeopeMa, CI€ACTBUE, 10KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbnble u nienble uncna. [Ipu3Haku AeIMMOCTH HEIbIX YHCel
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOKCTBA CTETIEHH
1.3 Jlorapudm yucna. JlecaTuynblie U HaTypajabHbIE JOrapudmbl
2 YpaBHEHHS 1 HEpABEHCTBA
2.1 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmol
2.2 [Tpeobpa3zoBaHue BbIpaKeHHM, COIEpPKALIUX CTENEHH C PallMOHAIbHBIM MOKa3aTelleM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
’ 6 Cuctembl TUHEWHBIX YpaBHEHUN. PellieHne NpukiIagHbiX 3a/1a4 ¢ TOMOILBIO CUCTEMBI
' JIMHEUHBIX YPaBHEHUN
2.7 CucTeMBbl ¥ COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHnne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTUUECKUX 3a]1a4y
' Y 3aJ1a4 U3 Pa3IUIHBIX 00JacTeil HAyKU U pealIbHOM KU3HU
3 OyHKIUHU U TpapuKu
Oynaknus. [lepuogndeckne ¢ynkuu. I[IpoMexyTkm MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymbl U MUHUMYMbI QyHkiuu. Haumbosbiiee M HauMeHblee 3HAUYCHUE
(GYyHKLINU Ha TPOMEKYTKE




3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
33 [TokazarenbHas u orapupmMudeckas GyHKINUH, UX CBOHCTBA U rpaduku
34 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnons3oBanue rpadukoB QYHKIUN I UCCIIETIOBAHUS MPOIIECCOB U 3aBHCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YUYeOHBIX INPEIMETOB H
peaTbHON KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBHbIe hyHKIIMH. MeTO ] MHTEPBAIOB 71l PEIICHUS] HEPABEHCTB
4.2 [TpousBonHas GpyHkiuu. ['eomerprueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHON
43 [TpousBoaHbIe 37€MEHTAPHBIX (PyHKUMNA. DOpMyJbl HaXO0XKJIEHUS IPOU3BOJIHOM
' CYMMBI, TIPOU3BEICHUS M YaCTHOTO (DyHKIIUN
[IpumeHeHne NPOU3BOJHON K HCCIEIOBaHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxoxxieHre HauOoJIbLIero U HaMMEHbBIIEro 3HaueHus (YHKLUUU Ha
OTpe3Ke
[TpruMeHeHre TPOU3BOIHOMN 7Sl HAXO0XKIEHHUS HAWIYUIIEero PEeUIeHUs] B MPUKIIAIHBIX
4.5 3ajjayax, Uil ONpEeAENeHHs CKOPOCTH Ipoliecca, 3aJaHHOro (opMysiaod WM
rpagukoM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpai, ero reomeTpuyeckuil U1 GuU3NYeCKuil cMbIci. Beluricienue uHTErpana mo

dbopmyrne Hetotona — JleiiOnuma




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

Kona
NpoBepPSIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenne MerogamMu J0Ka3aTeNnbCcTB, aNrOpPUTMAMK pELIEHUs 3ajad;
yMeHue GOpMyIHpOBATH W ONEPHUPOBATH TMOHATHIMH: ONpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOHM WHJIYKIUY;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUH 3aj1a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OIEepUpPOBaATh
MOHSTUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpalMi HaJ MHOXKECTBaMHU;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YHCIle U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHue omnepupoBaTh HMOHATHSAMM: HATypalbHOE 4YHCIO, LEJN0e YHCIO,
CTETIeHb C IeTBIM TTOKa3aTesieM, KOpeHb HATypaJbHOW CTEIICHH, CTENICHD C
palMOHATIBHBIM MOKa3aTelleM, CTeNEeHb C JEHCTBUTENBHBIM MOKa3aTeseM,
JorapuM dUYHWCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIO, HPPALMOHATIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUHN 001Nt
JeNuTeNlh W HauMeHbIllee o0Ilee KpaTHoe, anroput™M EBkimma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3ULIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-
pAallMOHABHBIX ~ BBIP@KCHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCiaca0BaTCIabHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




mporpeccusi, OECKOHEYHO YOBIBaIOmias TreoOMETpHYecKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anre0panyeckas); yMeTh
MPOU3BOJUTE apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
MOHATHSMU:  MaTpuna 2X2 u  3x3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OITPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCTPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMIOMOLIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aaa4 1 3a/1a4 U3 pas3JINIHbIX oOacreit HAaYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (PyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GbyHKLINH, KCTpeMyM (yHKIUHM, HauOojbllee M HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HEMpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
UHTETpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKUIUHU; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE CYMMBI, TMPOM3BEIACHHS, YAacTHOIO U
KOMITO3UIIUMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXoJUTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKUMHA; CTPOUTH
rpa¢uKd MHOTOYJIECHOB C HCIIOJIb30BAaHUEM arapara MaTeMaTHYecKOro
aHanu3a; MPUMEHATh IPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMHUYECKUX H

(bU3MYeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaia; HNpUBOAWUTHE HNPUMEPbI MATEMATHYCCKOIO MOACIMPOBAHUA C

OMOIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAME: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4yHas (QyHKIHS,
pannoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (DYHKIWH, MOKa3aTelbHas U
ngorapupmuueckass (yHKIMH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB W 3a7ad U3 peabHOU
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKku (QYHKUMH U pEIICHHsS ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CHUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yIpaBlIeHUs JTUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHMS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIIOBUIO 3aJayd, HMCCIIEN0BATh IIOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTAaTOB, YMEHUE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHWEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMU: cpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJIpIllee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0bopa; yMEHHEe H3BJIEKaTh, UHTEPHPETUPOBATH
uH(pOpMaIKIo, PEJCTaBICHHYIO B Ta0iMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpadUyecKux
METO/OB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu Mccael0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO TUarpaMM pacCceMBaHUs U JIMHEHHOW perpeccun

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaUYECKHX METOJ0B;, HPUMEHSThH
GOpMyIBI  CIOKCHHSI U YMHOXKEHHUS BEpPOSTHOCTEH, (HOpMYIy IOJHON
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (OPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACHpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, JUCIEpPCHs W CTaHJAPTHOE OTKIOHCHUE
CIIyYallHOW  BENMYMHBI, (QYHKIHUW pacHpeACieHUS U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeeiieHUui; yMEHUE
UCIIO0JIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JJIS PEIICHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEN, METOIBI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIICCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YUCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  MPUMEHSTH
KOMOMHATOPHBIC (haKThl U PACCYKACHUS IUIsl PEIICHUsS 33a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICb U

MHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKECS IPSIMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpPIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKHM JO IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOsIHUE MEXKIYy IIIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUHU, YMCHUEC OLICHUBATH
pasMepsl OOBEKTOB OKPYKAIOIIEr0o MHpa; CTPOUTh MaTeMaTUYeCKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaTbhb

CBA3aHHBIC C HUMU IMPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (QUIypBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (Urypa M IOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHUPAMHUBI, MPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleeNuIeaa, HUpaMUAbl, MPU3MbI, LMIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMJIMHAPA,

napaujaiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIPA, KOHYCa; YMEHHE CTPOUTbH CEueHHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCIIE C ITOMOILIBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OompoBepraTh HX; yMEHHE NPOBOAUTH Kiaccuukauuoo Guryp 1o
pa3IMyYHbIM IPU3HAKaM, BBIIOJHIATH HEOOXOAMMBIE JOIOJHUTEIbHbBIE

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOO0HBIE (UTYPHI; YMEHHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOIICHUS TIPH
peIIeHUN 3aJla4y; HAaXOJWUTh T'C€OMETPHUYSCKHWE BEIMYUHBI (IJIMHA, YTOJI,
I0Iaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUHCISITH TEOMETPUYCCKUE BEITUYUHBI
(nmuHA, Yroi, IIIOMAgh, OOBEM, IIIOIMIATL TOBEPXHOCTH), HUCIOJIb3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONAb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TapaJUIeNIeuIela, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMmeHue ONCpHUpOBaATh MNOHATUAMMU: IIPAMOYTOJIbHAA CUCTECMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJILIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHBIf/'I u KOOp,Z[HHElTHLIfI MCTO

JJI pEHICHUA TCOMETPHUICCKUX 3adad U 3aJia4 JpYTHUX y‘-Ie6HI)IX nmpeaMETOB
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YMeHne BRIOMpATh MOAXOMSIIAA METOJT IS PEIISHUs 3a]ja4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE pacliO3HaBaTh IPOSBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MATEMATUUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 ApudmeTnueckuili KOpeHb HaTypalibHOM creneHu. JleicTBUs ¢ apupMeTHIECKUMU
' KOPHSIMM HaTypaJbHON CTEIICHH
L4 Crenens ¢ 1enabIM nokaszareneM. CTeleHb ¢ pallMoOHaIbHBIM M0Ka3areneM. CBOKWCTBa
' CTEIICHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. [lecaTuuyHble U HaTypaJIbHbIE JOrapHUPMbI
HevictButenbHble 4YHucia. Apu@MeTHYeCKHe oOmnepaluud ¢ JeHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuOnmx€HHble BRIYMCICHUS, TPaBUia OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCICHUN
1.8 IIpeoGpa3oBaHue BbIpaKeHUIN
1.9 KomniekcHsle uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppaunoHanbHble ypaBHEHHS
2.3 TpuroHomerpudeckue ypaBHEHUs
2.4 [Toka3zarenbHbIe U JTOrapuPpMUUIECKHE YPaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITApAMETPaAMU
2.11 Martpuna cucTeMbl TMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpULbL




OyHKIUYU U TpapUKU

Oynkuus, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkumu. B3aumuo oOpaTHbIE

> ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
39 [TpoMexXyTKu  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MUHUMYMBI GyHKIuu. Haumbonbiiee u HanMeHblllee 3HAUYCHUE
(GYHKIIMHY Ha TPOMEKYTKE
13 Crenennass (yHKIUSI C HAaTypajJbHBIM W IeJNbIM TNoOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0i cTENeHN
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcuMmntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmernueckast U reoMmeTpuueckas nmporpeccuu. opmya ClI0XKHBIX TPOIICHTOB
4 Hauana maremMaTHueckoro aHaimza
4.1 [TpousBonHas Gpynkiun. [Tpon3BoHbIE 3IEeMEHTAPHBIX (HYHKINH
[TpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 3KCTpeMyMbl. HaxoxieHue HanOoOJbIIero U HAaUMEHbBILEro 3HaYeHUs (YHKLIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, oneparuu HajJ MHOKecTBaMHU. /[narpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U CTaTHUCTHKA
6.1 OmncarenbHas CTATHCTHKA
6.2 BepostHoCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpaIllCHUS




7.5

KoopauHatsl 1 BEKTOPBI




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

Amumos L. A., Komsirun FO. M., Tkauésa M. B. u ap. AnreOpa u Hadana
maTemaTnueckoro aHanuza. 10-11 kmaccsl. ba3oBslii 1 yrimyOn€HHBIN ypOBHHU.

Yueonuk. M.: AO "UznarensctBo "[Ipocsemnienue"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HMHTEPHET: BUBJINOTEKA HOK
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