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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHHUBEpPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT cBOU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU ainreOpbl M MaTEeMaTHMYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa m Hadaja MaTeMaTHYECKOTO
aHanM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEeajbHbIX CUTYAllUH,
WHTEPHIpPETAlUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCA C  [pUMEpamu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbI Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM IOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4eOHBId MaTepuaj, CIOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToanKN 00y4ueHHs anredpe u HayajiaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHM3a
BBIIETICHBl  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpa@uku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCcKOro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTIOTHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbII yueOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaepaHHe
HECKOJIbKUX MAaTeMaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpU,
MaTeMaTU4eCKU aHaIIU3, TEOPHS MHOXKECTB, MaTeMaTHuecKas Joruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBaloT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTHYECKYI0 MOJeNIb pealbHOW CHUTyallud, MPUMEHSATh 3HaHUS,
NOJyYCHHbIE MpPU U3YyYCHHH Y4eOHOTO Kypca, AJs pEIIeHUs CaMOCTOSTEIHHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpHO-MeTOIMYeCcKass JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oluiero
oOpa3oBaHusl 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHAIbHBIX BBIUMCICHUN, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu Ymcna, YMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palioHaNBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKkue 3aJaud M OIEepaluu: JeJeHHEe Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpabHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS ISl PEIlICHUs] pa3UYHbIX 3ajad
dbopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» peaN3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpamMMmbl MpenycCMOTPEHO peLIEHHE COOTBETCTBYIOIIMX 3afad. B
pesynbraTte oOydaromuecs OBIAAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHANBHBIX, MPPALMOHAIBHBIX, MOKa3aTeNbHBIX, JIOTApU(PMUUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKammx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C TOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3aj7la4d M 3a]a4 Ha HaXO)KJIeHHEe HAauOOJIbIINX M HAUMEHBUINX 3HAUYCHUH ()YHKIUH.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps uszydeHuio aiareOpandyeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeanaraeT 3QppeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKA» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuania. V3ydeHue CTerneHHoH,
NO0Ka3aTeIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKLIUH, UX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosibllloE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJTY4YEHHbIE (DYHKLIHMH, CTPOUTH HUX
rpaduku. Matepuai 3Toil cojepkaTeaIbHON JIMHUYM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUSI, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1uH, UCTI0JIb30BAHUIO aHATIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLECTBEHHO PACIIUPUTh KPYTI KaK MAaTeMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYMHBIX OOYYaIOIIKUMCA, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAUEHHUS, BBIYUCIATH MIomanu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJEeNIed peaJbHbIX CHUTYallUi,
MO3BOJISIET HAXOIUTh HAMJTYYIlIEe PENIEHUE B IPUKIIAIHBIX, B TOM YHACIIE COLUATBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (QOPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSIBIECHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. O0yuaronmecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak HaykKd, U 00 HX
aBTOpaXx.



CopeprkarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKH!
W TIpeUIaraloT HanOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOIMIMA BCE Pa3iCIibl
MaTeMaTUKH H e¢ NPWIOKCHUH, OHM CBS3BIBAIOT Pa3HbIC MaTeMaTHYCCKUC
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [lodTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YaroIeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIb30BaTh €TI0 JIJIS BBIPAKCHHUS CBOMX MBICJICH.
JIpyruM BaKHBIM TPU3HAKOM MaTEMaTUKM KaK HayKH CJACAyeT IPU3HATH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0Oy4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueObHOM Kypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITHUPOBAHUS, KOTOPHIE MPHU3BaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJIeNIieH C TOMOIIBIO afmapara airedopbl u
MaTEMaTUYECKOTO aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMBI, ITOCKOJLKY BECh MaTeprall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIIeHUS NPUKIaAHBIX 3amad. [lpu
pPEIICHUH  pEabHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHATTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodeil U MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpACIICH 3HAHUM U peabHOU KU3HMU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre onepalMy € JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEHCTBUTENBHOTO Ynciaa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCIECHUS, ITpaBUiia
OKPYIJICHHMS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKUX
3aJ1a4y ¥ NpPEeJCTABICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0OKAa3aTeleM W €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LENbIX U APOOHO-PAIMOHATIBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHOrousjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 11e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATIBHBIX YPaBHEHUH.

[Toka3aTtenbHble ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS IMOKAa3aTEIbHBIX

YPaBHEHUM.

[TpeoOpa3zoBanue BbIpaX)eHH, COEPKALIUX JOrapru(MBbI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YPAaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopmybl. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYEHUs, MPUMEHEHHE OIPEACIIUTENS UIsl PEIIECHUS CHCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIprMeHeHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPuKn

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIHH.
Komno3zunms @yukuuii. I'papuk  (yHKImM. DineMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbosbliee 1 HauMeHblee 3Ha4yeHus1 PyHKIMKM Ha IPOMEXYTKE.

Jluneiinasi, KBajpaTtuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPapUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTEMEHU KaK (yHKIUKU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 peIICHUs YpaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEeHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccCaX M SBICHUSX.
['paduiku peabHBIX 3aBUCUMOCTEH.

Havana maTtemMaTH4ecKoro aHajmsa

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHUs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHbBIE U OTPaHUYEHHbIE MOCIIEJOBATEIHHOCTH.
HcTopusi BOZHMKHOBEHHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHaiu3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TreOMETpUYECKON
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMANBHBIN pOocT. Yucno e. Popmyiia CI0KHbIX
npoueHTOB. Mchnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3aaay
IPUKJIAJHOIO XapaKTepa.



HenpepbiBHble (QyHKIMM ¥ HUX CBOWCTBAa. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [UIl PELICHHWs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHkiui.  [IpousBomHas  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXecCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB M SBIICHUM, NPU PELIECHWH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas U TpPUTOHOMETpUYECcKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  TMOMOILBIO
TPUTOHOMETPHUUECKOU OKPYKHOCTH. PerieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

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

OCHOBHBIE METO/IbI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHbBIX U JOTapU(MUYECKUX YPABHEHU.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00J1acTed HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIS
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyeckue oOpa3bl ypaBHCHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboapIIero 1 HAMMEHbILIEr0 3HaYEHUI HEeMPEpbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBoOoOpPa3HbIX.

Nuterpain. ['eoMeTprudeckuil CMbICI HHTErpaNIa. BeraucieHune onpeaeneéHHoro
uHTerpana no gpopmyne Hetotona-Jleitonuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHUS IUIOIIAJeH MIockux ¢Guryp u
00BEMOB T€OMETPUUYECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOILIBI0 U depeHInaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaIaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO O0IIECTBA, TPEACTABICHUE O MATEMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TNPOLECIYP
IpaXJIaHCKOTo  oOmiecTBa  (BBIOOPBI, OHNpPOCHI WU JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOr0o Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U ACSATEIbHOCTHIO Y4EHOT'0, OCO3HAHUE JINYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUHMBOTO OYIYIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pPOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  chepaMm  NPOdEeCCHOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrt W Ppeann30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MaTeMaTHMYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS pa3BUTHUS IMBUWIM3AIIMY, OBJIaJICHUE SI3BIKOM MaTEMAaTUKU U MaTeMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble ornyeckue AefcTBu:

BBISBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB peIlEHUs, BEIOUpPATh HanboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(OpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHHSI B COOTBETCTBUHU C YCIOBUSIMU U
HEJSIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHUS IO XOJIy PEUIEeHUs 3aJauyu,
KOMMEHTUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOUN TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATh IJIaH, aITOPUTM PELICHUS 3a/laui, BEIOMPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJ€Th HABBIKAMHM  IIO3HABATENbHONM  pedJeKkcud KaKk  OCO3HAHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, NAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT padOThl, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OTHl U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJa
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CICAYIOIINE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOIO YHCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHWS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPAaBUJIa OKPYTJICHUS, IPUKUJIKY U
OLICHKY P€3yJbTaTa BEIYUCICHUM;



CBOOOZHO OMNEpPUPOBATh MOHATHUEM: CTENEHb C LEIbIM MOKa3aTeseM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHSATUEM: CTEIIEHD C PAIMOHAIBHBIM [TOKa3aTelIeM;

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

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

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UEIbIMA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOT'OYJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera s
pelieHns 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IMPUMEHSTh ONPEACIIUTENIN Ul PELIEHUs CUCTEMBl JIMHEWHBIX YpPAaBHEHMW,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsl TNpeoOpa3oBaHMS
BBIPAKECHUN;

BBITNOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUH;

cBOOOIHO OMEpPUPOBATH MOHATUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PEUICHHS C IOMOIBIO PABHOCHIBHBIX
IIEPEXO0I0B WA OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYJIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

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

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara ainreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/aHusl (QyHKUUH,
B3aMMHO 0OpaTHble (QYHKIUU, KOMHO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OIpPENENICHUS U MHOMXECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HAuUMEHbLIEe 3HAuYeHHe (QYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HelabIM TOKa3zareneM, rpapuk CTeNeHHOW (YHKUMU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHMH OOpaTHOW CTENeHH C
HATypaJbHbIM I0Ka3aTeJEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HCIOJb30BATh MX TpapuKH IJs pPELICHUs
YPaBHEHUH;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IMPOLECCOB U
3aBUCUMOCTEH MpH pElIeHUH 33Jay U3 APYruX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKass U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi FT€OMETpUYECKasi MPOrpeCcCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad IPUKIATHOIO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIC IOCJIEIOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOMHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MMPOU3BOIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH POU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHIM CMBICT MPOU3BOJHON IJis
pelieHus 3aad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar Jjisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHpPOBaATh TMOHATUSMU: OIpENeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEILCTBO, PABHOCHIIbHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: HATYPAIBLHOE U LIEJI0€ YUCII0, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKHU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypanbHBIX 4yucen Mg pEelIeHUs 3aJad, NMPUMEHSTh alrOpUTM
EBxnuna;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YUCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOU (OpMe, BBHIMOIHATh apUPMETHUECKUE ONepalui ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3a]a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJB30BAHMEM afiapara anreopsl,
MHTEPIPETUPOBATH NMOJTYUCHHBIN PE3YyJbTaT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauvana MaTeMaTH4ecKOro aHajamusa:

WCITIOJIB30BATh MPOU3BOIHYIO VISl UCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUU HEMPEPHIBHOU Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAJHBIX, B TOM YHCIIE COUUATBHO-I3KOHOMUYECKHUX, 3a/1a4axX, AJIs ONPEICIICHUS
CKOPOCTH U yCKOpPEHUS MpoIiecca, 3aJaHHOro (hopMynoi min rpadukom;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJl C IIOMOIIBIO MHTETPAaIa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE€ COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PalinoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. 15 |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHast pyHkius. [TokazaTenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTeabHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pyukuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 16 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

MHO)KGCTBO, orncpanrun Haa MHOXKECTBAMU U

KoaudecTBO 9acoB

Bcero

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

! HX CBOMCTBaA !

2 Huarpammel Diinepa-Benna 1

3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO |
arrapara Jijis penieHus 3a1a4
Panmonansubie unciaa. OOBIKHOBEHHBIC U

4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1
OCCKOHEYHBIC MTEPUOTUUECKHE TpoOH
Panmonansubie unciaa. OOBIKHOBEHHBIC U

5 JECSTUYHBIE IPOOH, TIPOLICHTHI, 1
OECKOHEYHBIE TTEPUOIUUECKHE IpodU

6 [Ipumenenue apodeii u NPOLEHTOB IS |
penieHust MPUKIaAHBIX 3a7a9

7 [Tpumenenue apobeii 1 IPOIEHTOB IS |
pelieHust NpUKIaaHbIX 3a7a4

2 HeiicTBuTenbHble uncia. PalimoHaabHbie U 1
HppaIMOHAIbHBIE YHCIIA

9 Apudmerndeckre onepanuu ¢ 1
JIECTBUTEILHEIMA YHCIIaMHU

10 Moaynb AeCTBUTEIBLHOTO YHCIIA U €r0 |

CBOMCTBA




11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHMS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OcCHOBHBIE METObI PELICHUS LENbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcHoBHBIC MCTOJbI pCHICHUSA LCIIbIX U

JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLlMOHAIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4ieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HenbMi Kod(hGUuiineHTamu.
Teopema Buera

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

18

19

20

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpUIBI 2X2, €r0
rE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUYHCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpULBI 2X2, €T0
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUYHCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens A peuieHus
CUCTEMBI JINHEWHBIX YPaBHEHHUU




22

23

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

24

Konrponsnas pabdora: "Panmonanbhble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YpaBHEHUH"

25

26

27

OyHKIMA, CTIOCOOBI 3a1aHus (PYHKITUH.

B3anmnuo obparnbie ¢pynkmmun. Kommosurmst

byHKIUH
I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus rpadukoB GyHKIUN

OO0nacTh onpeneseHs] © MHOKECTBO

3HaueHuil pynkuuu. Hynu ¢pyHkimm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

28

YErHble U HEYETHBIE PYHKIIMHU.
[lepuognueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKIIUH.
HawnOonbliee 1 HanMeHblIee 3HAYECHUE
(GYHKIIMM Ha IPOMEXKYTKE

Jluneitnasi, kBagpaTU4Has U APOOHO-
nuHelHas GyHKIUN

3J'I€MCHT3pHO€ HCCIICOA0OBAHUEC U ITOCTPOCHUC

rpaduKOB 3TUX HYHKLIUIH

32

3J'I€MCHT3pHO€ HCCIICOAO0OBAHUEC U ITOCTPOCHUC

rpadukoB 3TuX QpyHKUKN




CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom

33 Herorona

34 Crenens C 1enbIM nI0Ka3zareneM. bunom
HeroTona

35 CrenenHast GyHKIUS C HATYPATBHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas padota: "Crenennas
¢bynkuus. E€ cBolicTBa u rpapux”

7 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

33 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENIEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHUH,
coJieprKalliX CTENEeHU U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

42 METO/Ibl PELIECHUS UPPALMOHAIBHBIX
YpaBHEHUU
WppanmonansHble ypaBHeHNsA. OCHOBHbIE

43 METO/Ibl PELIECHUS NPPALMOHAIBHBIX
ypaBHEHUN
Hppaumnonanbusle ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX

ypaBHEHUH




PaBHOCHIIBHEIC IEPEXO0abl B pCHICHUHN

s UpPpalMOHAIIbHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UPPaLMOHAIBHBIX YPaBHEHUI

A7 PaBHOCHMIIBHBIE IEPEXOBI B PELIEHUU
UppalMOHAIIbHBIX YpaBHEHUI

43 PaBHOCUIIBHBIE IEPEXOBI B PEIICHUU
UpPpalMOHATIbHBIX YpaBHEHUI
CaoiicTBa ¥ rpauK KOpHS N-Oi CTETIEHU

49 Kak (QyHKIIMH OOpaTHOM CTENICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CaoiicTBa U rpaduKk KOpPHS N-0i CTETNIEHN

50 KaK (QYHKIIMH OOpaTHOW CTETICHU C
HaTypaJIbHBIM I10Ka3aTelIeM
KonTponbnas pabora: "CsoiicTBa u rpaduk

51 KOpHS n-oM creneHu. MppanroHanbHbIe
ypaBHEHHUS"

5 CreneHs ¢ palMOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA

53 CreneHs ¢ palMOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA

54 CreneHsb ¢ pallOHaJIbHBIM MTOKa3aTeNIeM U
€€ CBOICTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka QyHKIUU A5

pelIeHNs] ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUN 1715

57 . 1
pelIeHHs ypaBHEHHUN
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

58 METO/Ibl PEIICHUS MOKa3aTEIbHbIX 1
ypaBHEHUU

TEJIbHBI BHEHUS. OCHOBHBIC

[Tokazate € ypaBHe O

59 METO/Ibl PEIICHNUS [10KA3aTEIbHBIX 1
ypaBHEHUH
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE

60 METO/Ibl pEeIIEHUs TOKA3aTEIbHbIX 1
YpaBHEHUU

61 Kontposbnas padota: "[lokazarenpHas |
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudm yucna. CpoiicTBa orapugpma 1

63 Jlorapudm uucna. CpoiicTBa norapupma 1

64 Jlorapudm uucna. ColicTBa Jorapudpma 1

65 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1

66 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1

67 [TpeobOpazoBanue BhIpaXXEHUN, CONEPKAIIIX |
Jorapu@msl

68 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX |
Jorapu@msl

69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX |
sorapupmbl

70 Jlorapudmuueckas pyHKIuUs, €€ CBONCTBA U 1
rpaduk

7 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U |

rpaduk




Hcnons3oBanue rpaduka GyHKIUN A5

2 pelieHusl ypaBHEHU N

73 Hcnons3oBanue rpaduka GyHKIUN 115
pelIeHNs] ypaBHEHUM
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

74 METOBI peIIeHUs JIorapu(HPMUIECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METOBI peIIeHUs JIorapu(PMUIECKIX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

76 METO/bI peIIeHUs JIorapuMUIECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE NTEPEXO/Ibl B pEILICHUH
JorapupMHUUECKUX ypaBHEHUN

73 PaBHOCHUIIbHBIE TIEpEXObI B PELICHUH
Jorapu(PMUUECKUX ypaBHEHUI

79 KontponbHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

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

21 CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOIO apryMeHTa

23 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

YHUCJIOBOT'O apryMCHTA




Tpuronomerpuyeckasi OKpy>KHOCTb,

84 onpeJieJIeHuEe TPUTOHOMETPUUECKHUX 1
(GYHKIMN 9MCIOBOTO apryMEeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 ONpeCICHUE TPUTOHOMETPUUECKUX 1
(GyHKLMI 4HUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX |
BBIpAYKCHU I

o1 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX !
BBIPaKCHUI

9 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPA)KCHUI

93 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUIN

94 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

95 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUI 1

96 Pemennie TpUroHOMETpHUYECKUX ypaBHEHUIN 1

97 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

98 Pemrenne TpuroHoMeTpru4ECKUX ypaBHEHHN 1

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN 1

100 Pemrenne TpuroHoMeTpru4ECKUX ypaBHEHHN 1




KonTponbHas pabora:

101 "TpUrOHOMETPUUYECKHE BBIPAKEHUS U
TPUTOHOMETPUUECKHE ypaBHEHUA"
ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

102 nocienoBaTelbHoCTER. MeTon
MaTEeMaTHYECKON MHAYKLIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 rnocaeaoBarebHoCTH. McTopus ananuza
0ECKOHEUHO MaJIbIX

104 Apudmerndeckas mporpeccus

105 ['eomeTpuueckas nporpeccust

106 BeckoneuHo yObIBaromasi reOMeTpUIecKast
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
r€OMETPUYECKON ITPOTPECCUH

108 JIMHENHBIN U DKCIIOHEHIIMAIIBHBIA POCT.
Yucino e. Popmyra CI0KHBIX IPOLIEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIMAIbHBIA POCT.
Hucno e. Dopmyrna CI0KHBIX MPOLEHTOB

110 Hcnonp30BaHne NpOrpeccuy s peleHUs
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrponsHas pabora:
"IlocrenoBaTenbHOCTU U IPOrpeccuu”

112 HenpepriBHble GyHKIIMN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUH

114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HA

OTPEC3KC




CaoiicTBa GyHKIIUNA HETIPEPHIBHBIX Ha

115
OTpe3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABCHCTB

117 MeTo 1 MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB

118 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPaBEHCTB

119 IIpumeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUMN 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 1715 pereHus 3a1a4

121 [lepBas u BTOpasi NpOU3BOAHBIE (PYHKIIMH

122 Ormpenenenne, reOMETPUYECKUN CMBICTT
IIPOU3BOTHOM

123 OnpeneneHHVe, (bu3HYEeCKUi CMBICIT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeTbHOU K TpauKy
byHKIIUN

125 VYpaBHeHHEe KacaTelnbHON K rpaduKy
byHKIMHA

126 [Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKIIHIA

127 ITpon3BoiHBIE ANIEMEHTAPHBIX (HYHKLIUH

128 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,
YaCTHOTO M KOMITO3ULIUU (YHKIUI

129 IIpon3BoHas CyMMBI, IPOU3BEACHMUSI,

YaCTHOT'O ¥ KOMITO3UIIMU (QYyHKIIUN




HpOI/I3BO,I[Haﬂ CYMMEI, ITIPOU3BCACHNA,

130 YaCTHOTO ¥ KOMITO3HUIIUU ()YHKITUI !

131 Kontponbnas padota: "[IponsBoanas” 1

132 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS !
3HaHui: "YpaBHeHus"

133 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL |
3HaHui: "OyHkun"

134 HToroBast KOHTpOJIbHAS paboTa 1

135 Hroroast koHTpoIbHAs paboTa 1

136 HOBTOP@HI/IG, 00001eHNEe, CUCTEMAaTH3AIUS |
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

Ne i/

Tema ypoka

IIpuMeHeHne Npon3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

KoaudecTBO 9acoB

Bcero

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[Ipumenenue npou3BOIHOM K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
uccienoBaHuio GyHKIMI Ha MOHOTOHHOCTh
U OKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
HCCIEeI0BaHUI0 (QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxzaenne HaubombIIero 1 HAUMEHbBILIETO
3HAYEHUS HeMpPEepbIBHOM (PyHKINU Ha
OTpE3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HAYEHUS HeNpPEepbIBHOM (PyHKINU Ha
OTpE3Ke




10

11

Haxoxxaenue HanOoJIbIIero 1 HAMMEHbBIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (PyHKIIMH Ha
OTpe3Ke

Haxoxzaenune HauOosbIIero 1 HAMMEHbBILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

Haxoxc):[eHHe HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO

3HAYEHUS HEMPEPHIBHOM (PyHKIIMU HA
OTpe3Ke

12

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HAYEHUS HENPEPbIBHOM (PyHKLNU Ha
OTpE3KE

13

14

15

16

[Ipumenenne nporu3BOIHOM ISt
HaxO0>KJICHUSI HAMJTYYILEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nponu3BOIHOM IS
ONpeIeTICHUSI CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHoro (GopMyIoi UITu
rpaduKom

[Tpumenenne npou3BOTHOM IS
onpeIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIOH UITN
rpaduKom

17
18

Kowmno3zunus ¢pyHkimit

Komnozunus yHkuit




19 Kommnosumus ¢pyHkmmii

20 I'eomerpuueckue oOpa3bl ypaBHEHHI Ha
KOOPJAMHATHOMU MJIOCKOCTH

)1 I'eomerpuueckue oOpa3pl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 3NIeMEHTAPHBIX (QYHKITUH.
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX

)5 [TepBooOpazHbie 3eMEHTapHBIX (QYHKIUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

2% NHuterpai. I'eoMeTpu4eCKnuid CMBICI
WHTErpasa

7 Brruncnenue onpenie€HHOro HHTErpasia mno
dbopmyne HeroTona-Jleitonuna

)3 Brruncnenue onpenenéHHOro HHTerpaa mno
dbopmyne Hetotona-Jleitoauma

79 [IpumeHeHue nHTerpana i HaX0XACHUS
iouaiel IIoCKUX Guryp

30 [IpumeHneHue nuHTerpana g HaXOXACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps! pemenuii AudhepeHInaTbHbIX
ypaBHEHUH

1 [Ipumeps! pemenuit AuddepeHnInaIbHbIX

YpaBHEHUI




33

34

Maremarnueckoe MOJICINPOBaHNE
pEanbHBIX NPOLIECCOB C OMOIIBIO
Qg QepeHIranbHbIX ypaBHEHUH

Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36

37

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
Tpuronomerpudeckue GyHKINH, HX
CBOICTBa U rpaduku

38

Tpuronomerpuieckne GyHKIUH, UX
CBOWCTBA U TpapuKu

39

40

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

OT60p KOpHEHN TPUTOHOMETPUUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

42

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUIECKON OKPY>KHOCTH

43

44

OT60p KOpHEH TPUTOHOMETPHUECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPHUYCCKUX HCPABCHCTB




45

Pemenne TPUTOHOMETPHYCCKHUX HEPABCHCTB

46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

47 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUYECKUX (DYHKIIUM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEUIECHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUIECHUS
Jorapu(MHUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELICHUS
HppaLMOHATIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/TbI pEIICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEUICHUS

HppallOHAJILHBIX HCPABCHCTB




OcCHOBHEBIE MCTOJBbI pCHICHUSA

60 UppanMoOHaTbHBIX HEPABEHCTB

61 I'padpuueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHH

2 I'paduueckue METObI PELICHUS
MppaIlMOHABHBIX YPAaBHEHHHA

63 I'papuueckue MeTo bl peLieHus
II0KA3aTENIbHBIX YPABHEHUI

64 I'paduueckue MeTo bl peLIeHus
[OKa3aTeJIbHbIX HEPABEHCTB

65 I'paduueckue METOIbI pELICHUS
JorapuMUICCKUX ypaBHECHUI

66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX HEPABEHCTB

67 I'padguueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pELICHUS

68 MOKa3aTeIbHBIX U JOrapu(pMUUECcKux
YpaBHEHUU
I'paduueckue MeTo bl peLeHus

69 MIOKa3aTeIbHBIX U Jorapu(pMUUecKux
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs

70 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB
I'paduueckue METOIBI pEIICHUS

71 MOKa3aTeJIbHBIX U JIOTapu()MUIECKUX

HCPABCHCTB




Kontponbnas padota: "UpparnmonaibHbie,

72 MoKa3aTeJIbHbIE U JorapudMudeckue
HepaBeHCTBa"
KowmmiekcHbie uncna. Anredpanyeckas u

73 TpUTrOHOMETpHUUEcKasi (pOPMBI 3aucu
KOMIIJIEKCHOT'O YHUCIIa
KommniekcHbie uncna. Anredpandeckas u

74 TPUTrOHOMETpHUECcKasi (pOPMBI 3arucu
KOMIIJIEKCHOT'O YHUCIIa

75 Apudmerndeckue onepaum ¢
KOMIUIEKCHBIMU YK CIIaMU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YK CIIaMU

77 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAUHATHOM TUIOCKOCTH

73 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHOW TIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa
[IprmeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 peuieHns GU3NYEeCKUX U reOMETPUUECKUX
3aja4

2 KonrtponbHas padora: "KomriuiekcHbie
gucia"

83 HarypainbHsle u niensle yucia

84 HarypanbHsle u niensle yucna




HpI/IMeHeHI/Ie IIPHU3HAKOB JCIMMOCTH LEJIBIX

85
qucel

26 [IpuMeHeHre NPU3HAKOB AETMMOCTH LEIIbIX
qucen

87 [TpuMeHeHre TPU3HAKOB IETMMOCTH IEITBIX
gucen: HOJl u HOK

28 [IpuMeHeHre NPU3HAKOB IETMMOCTH LEIIbIX
gucen: HOJl m HOK

29 [IpuMeHeHre NPU3HAKOB IETUMOCTH LIeIIbIX
YHCeN: OCTaTKU IO MOJTYJIO

90 [TpuMeHeHne TPU3HAKOB IETMMOCTH IIEITBIX
YKCeJl: OCTaTKU 110 MOAYJIIO
[IpuMeHeHre NPU3HAKOB IETUMOCTH LIEIbIX

91 qucen: anroput™ EBkianna Juist pereHus
3aJ1a4 B LIEJIBIX YMCIIaX

9 KonrtponbHas pabdota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIeICTBUSA
Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.

94 PaBHOCHIJIBHBIE CUCTEMBI 1 CHCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METO/IbI PELLICHHS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YpaBHEHHH
OCHOBHBIE METOJIbI PEIICHHS CUCTEM U

96 COBOKYITHOCTEN MPPALlMOHATIbHBIX

ypaBHEHUH




97 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH ITI0KA3aTEeIbHBIX YPABHECHUI

08 OcCHOBHbIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeNbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUSA CUCTCM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUI

[IpuMeHeHME cHCTeM K pelIeHUI0
MaTeMaTHUYeCKUX 3a]1a4d U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HU, UHTEPIPETALUS OTYyYECHHBIX
pe3yabTaTOB

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7ad u3

102 pa3IMyYHbIX 00JacTel HayKH U peallbHON
KU3HU, UHTEPIPETALUS OTYyYECHHBIX
pe3yIbTaTOB

IIpMeHEeHNEe HEPABEHCTB K PEIICHUIO
MaTEeMaTHUYECKUX 3a7a4 U 3a7a4 u3

103 pa3IMYHbIX 00JacTel HayKH U pealbHOMN
KU3HU, HHTEPIPETALUS OTyYECHHBIX
pe3yabTaToB

KonrtponsHas padora: "Cucremsl

104 palMOHaAIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux

ypaBHeHUH"




105

PanmonanbHble ypaBHEHUS ¢ TapaMeTpaMu

PanmonansHble HEpaBEHCTBA C

106
napameTpamu

107 PannonanbHble cUCTEMBI C TapaMeTpaMu

108 WppaunoHanbHble ypaBHEHUS, HEPABEHCTBA
C rapaMmeTpamMu

109 WppaimonaibHble CHCTEMBI ¢ TapaMeTpaMu

110 IToka3aTenbHble YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmudeckne ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapudmuueckue cucTeMsl ¢
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C
napameTpamu

116 TpuroHomerpudeckue CUCTEMBI C

napameTpamu

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJEIEH pealbHbIX
CUTYalHUH C MOMOIIBIO YPAaBHEHUH C
napameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJEJIEH peatbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHHH C
rnapameTpamu




HOCTpOCHI/IC H UCCJIICOOBAHUC
MATCMAaTHYICCKUX MOI[CJICﬁ PCATBbHBIX

119
CUTYalUH C IIOMOILBIO CUCTEM YPABHEHUH €
napameTpamu

120 Kontponbnas pabdota: "3agauu ¢
napametrpamu"

121 [ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHuil: "YpaBHeHUs"

122 [ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

123 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHUR"

124 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrna"

125 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBencrna"

126 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrsa"

127 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuil: "[IponsBonHas u e€ npumeHenue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL

3HaHui: "MHTErpan u ero npumeHeHue"

131

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "Oyakun"




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

132 3HaHui: "Oynkun" I

133 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATHU3 AL |
3HaHui: "OyHkun"

134 HToroBast KOHTpOJIbHAs paboTa 1

135 HroroBas koHTposIbHAs paboTa 1

136 HOBTOP@HI/Ie, 000011IeHNEe, CHCTEMATH3AIUS |
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







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

MaremaTuka: anredpa U Hadajga MaTeMaTHUYECKOTO aHalli3a, reoMeTpus. Anredpa
M Havaja MateMaTndeckoro anHainusa, 10-11 kmaccel/ AnmmMmos 1ILA., Koadarun
FO.M., TkaueBa M.B. u ap., AkimonepHoe o0iiecTBo «M3aaTenbCTBO

«IIpoceemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Marematuka: anredpa 1 Hayajla MaTeMaTUYECKOro aHalln3a, reoMeTpus. Anredpa
1 Hayajia MaTeMaTtudeckoro ananusa, 10-11 xmaccel/ Anumos 1LA., Komsarun
FO.M., TkaueBa M.B. u ap., AkimonepHoe o0miectBo «M3aaTenbCcTBO

«IIpocBemenue»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://resh.edu.ru/

https://www.time4math.ru/

https://ege.sdamgia.ru/

https://www.yaklass.ru/

https://m.edsoo.ru
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