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MHNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadalla MaTeMaTHYECKOTO aHaJIN3ay SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMS,
MOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECIEeUMBAECT WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMUpyeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIoNUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS WH(POPMATUKH, OOIIECTBO3HAHNS, HCTOPHH, CIIOBECHOCTH U JIPYTUX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromuecs OBIIAJCBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIupyeT cBOU
JTOCTHKEHHS B MATEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrOo aHalu3a 3aKjaJlbIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJCHUsSI 3aKOHaMHU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU anreOpbl M MaTeMaTHMYeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BaTh
000OlIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadaja MaTeMaTHYE€CKOTO
aHanm3a» 00ydYaroIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENICH PEaJbHbIX CUTYAIlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HaKOMSTCI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIi Kypc 00damaeT 3HAYMTEIHHBIM BOCIHUTATENIBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CIOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESTEIIbHOCTH, TpeOYIolelH MPOJOJKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPATHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yIbTaT.

B ocHOBe MeToanKN 00y4UeHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN MPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHUECKOTO aHAIHN3a
BBIIETICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIUuCIeHuUs», «DyHKIMK U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hawama
MaTeMaTHYeCKOro aHanu3a», «MHOXecTBa © JIoTMKa». Bce OCHOBHBIE
COJEPKATENbHO-METOANUECKUE JIMHUM HW3Yy4YaloTCs Ha MPOTSHKEHUHU JABYX JIET



oOyueHust Ha YpOBHE CpEHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pa3aenamu. /J[aHHbI yueOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaepKaHHe
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUSI MHOKECTB, MaTeMaTH4YecKas Joruka u gpyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJeBaloT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJIEI0BaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
IOJlyYEHHBIE MPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepkarenbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(GbopMHpOBaHKE HABBIKOB MCHOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oluiero
oOpa3zoBaHusl 0co0O€ BHUMaHue  yaensieTcss  (OPMUPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B €0 MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OINEepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapsi mocienoBaTeabHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHCET U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS ISl PEIlCHUs] pa3IU4HbIX 3ajad
bopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ pojiH B
MOCTPOEHUU MOJIENIEH peallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCA 0000IIeHHEe U
KOHKpETH3aIHSl.

JIunust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXJIOM
paznene IIporpamMMbl IpPELyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3yibTaTe OoOydYarouiMecs OBJAAEBAIOT PA3IMYHBIMHU  METOJAMH  PEIICHUS
palMOHAIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKXke 3ajady,
colepkamux mapaMerpsl. llomydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUH (DYHKIUI C TOMOIIBIO MPOU3BOIHOM, MPU PEIICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOXKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH ()YHKIMH.



JlanHast copepkarenbHasi TMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUU
BBIMOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
coJlep KallluX CcTerneHu W Jiorapudmbel. brarogaps uszydeHuio aiareOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AJreOpa npeanaraeT 3QppeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

CopepxxarenpHo-MeToauueckass JuUHUA «DyHKIMH U TpaQuKA» TECHO
NEPeruIeTaeTCcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHoH,
NO0Ka3aTeIbHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUUHU JJIs pEelIEeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK ¢ MATEMAaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIoE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKLIHMH, CTPOUTH HUX
rpaduku. Matepuai 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUSI, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1H, UCTI0JIb30BAHUIO AaHATIOTUH.

CopepxxarenpHass JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYYaIOIIKUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAUEHHUS, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNed peaJbHbIX CHUTYalUi,
MO3BOJISIET HAXOIUTh HAMJTyYIlIee PEIEHUE B IPUKJIAIHBIX, B TOM YHACIIE COLUATBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (QOPMUPOBAHUIO YMEHHMI pacrno3HaBaTh MPOSIBIECHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronuecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak HaykKd, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA)» BKIIOUYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYEeCKue
JTUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT IPU3HATH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara aireopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3IeioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I PEeIIeHUs MPUKIaAHBIX 3amad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX —3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHATTU3ay.

Ha w3yuenne yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanuzay» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble Mepuoanueckue npodu. IlpumeHneHue npodeil U MPOLEHTOB IS
pelIeHUs NIPUKIAJHbIX 3a7a4 U3 Pa3JIMUYHbIX OTpACIICl 3HAHUM U peabHOU KU3HMU.

JlelicTBuTenpHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHcIaMd.  Moayib
JNEHCTBUTENLHOTO Ynciaa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCIECHUS, ITpaBUiia
OKPYIJICHHMS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoM Hprotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeJCTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palMOHAIBHBIM [IOKAa3aTeleM W €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTUuHbIE U HATypaJibHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUSI M YpaBHEHMs-CleIcTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LENbIX U IPOOHO-PAIMOHATBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW mepeMeHHOW. JleneHue MHOrousjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

WppauroHansHbie ypaBHEHHUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPaBHEHUH.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3oBanue BbIpaX)EHH, CONEPIKALIUX JOrapru(MBbI.

Jlorapudpmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YPaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopmynbl. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYEHUs, MPUMEHEHHUE ONPEAEIIUTENS ISl PEIIECHUs CHCTEMBbI
JVUHEWHBIX ypaBHEHMI. PelieHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII MU HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTEl HaAyKU U pealbHOM KU3HU.

DOyHKUMH U TPaPUKH

@®yHkus, crnocoObl 3amanus (QyHKkIuM. B3auMHO o0OpaTHble (YHKIHH.
Komno3zumms Qynkuuii. I'padpuk  QyHKIMU. OnemeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIMA.

OO6unacth ompeneneHuss 1 MHOKECTBO 3HaueHud ¢ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkunu. Hanbosnbliee 1 HauMeHblee 3Ha4yeHus: PyHKIMKM Ha IPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTEMEHU KaK (PyHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccCaX M SBICHUSX.
['paduxu peabHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHUs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHbBIE U OTPAaHUYEHHbBIE TTOCIEIOBATEIBHOCTH.
HcTopusi BOZHUKHOBEHUS MaTEeMaTHMYECKOTO aHalli3a Kak aHanu3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH IreOMEeTpUYECKON
IpOrpeccruy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CI0KHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepsiBHble (QYHKIMM W HX CBOWCTBA. TOYKH pa3pbiBa. ACHMMTOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHMS HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIecKui u
busznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogubie  anmemeHTapHbiX  ¢yHKiud.  [IpousBomHas  cyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, OIlepald HaJ MHOXKECTBAMM M HUX CBOMCTBA. JlMarpammel
Onnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB M SBIICHUM, NPH PELICHWH 3a4ad U3 JIPYTUx
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucaa v BIYMCICHUSA

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

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPuKH

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

TpuronomeTtpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPH PEUICHUW 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbLIEr0 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUU Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEero pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0Opa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNuterpan. ['eoMeTpruueckuil CMbICI HHTErpaANIa. BeraucieHune onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOIIAJeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOIIBI0  auddepeHInaTbHbIX
YpaBHCHUM.



[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO O0IIECTBA, TPEJACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TMPOLECIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HaykKaX, TEXHOJOTrusx, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSTEIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIieKTaM pPa3JInYHbIX BHUJOB UCKYCCTBA;

5) pu3UecKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYeCKHe 3HAHUA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  MPOodEeCCHOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrt W Ppeann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CpPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cephl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IMBUIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MAaTEeMaTUYECKOU
KYJbTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpejaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BAapUAHTOB peIlIEHUs, BEIOUpPATh HanboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMIpOILleccCa, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmauu 1o CaMOCTOSTEIIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJSIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaThb IMOSICHEHWS [0 XOJAYy pELICHHs 3a/1auu,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUA C CYXICHUSAMHU APYIMX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTABJISTh ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUpATh CIIOCOO pelIeHus C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca M pe3yjbTaTa pelIeHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS] WIIM HEAOCTUKEHUSI Pe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu peleHHH Y4eOHbIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykAeHUS, OOMEH MHEHHUM,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OTHl U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3a:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPAIMOHAIBLHOE YHCI0, OCCKOHEUYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM W TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

NPUMEHSATH MPUOIMKEHHBIE BBIUMCICHUS, ITPABUJIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3yJbTaTa BEIYUCICHUM;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CcBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEJIbIMUA KO3(pPUIIMEeHTaMu, KOPHU MHOTOYJIEHA, IPUMEHSITH JIEJICHUE
MHOTI'OYJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JIUHEHHBIX YPABHEHUH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IOMOLIBI0 MAaTpULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MOJTYUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSAMH [UIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIIHBIM [T0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmMoB LTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B W OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYeckrue GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE aireOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMM U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl QyHKUUH,
B3aUMHO 0OpaTHble (QYHKIUU, KomMmo3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHUS U MHOKECTBO
3HaYeHUN PYHKUNU, HYJIH QYHKIUH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHblIee 3HaueHWe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LelabIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKIHMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHUH;

CcBOOOIHO ONEpUPOBATHh TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeIeHe TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IMPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi FT€OMETpUYECKasi MPOrPeCCUs], TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIS PEIIEHUs peajbHBbIX 3aJad MPUKIIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIO0BATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiW3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH TOHATUSIMU: HEMIPEPBIBHBIE (PYHKIIMU, TOUYKU Pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

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

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

CBOOOJHO OMNEpPHPOBATh TMOHATHUSMU: OIpENeNIiCeHHuEe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

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

Yucsa v BBIYMCJICHHSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJILHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEII, UCIIOIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen g pelIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATh apUPMETHUECKUE ONEepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYHIECTBJISTH OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUPOBaTh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMble (GOpPMYNbl JUIS  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEILICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palOHAaJIbHbIE, UppaLOHAIbHBIE, IIOKa3aTelIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METObI A PEIICHHs] YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKEHHUSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCMOJIb30BAHUEM ammapara aiareOpsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUMN U TPAPUKHU:

CTpPOUTHh TpadUKU KOMMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIMIA;

CTPOUTH F€OMETPUUECKHE 00pa3bl ypaBHEHUI M HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJETUPOBAHMS U MCCIEIOBAaHUSA pPEalIbHbIX
ITPOIIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Uil HAXOXKJICHHUS HAWIy4ylIero peuieHusl B
IPUKJIAJHBIX, B TOM YUCJIE COLMATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U yCKOpPEHHS Mpoliecca, 3aJaHHOro (popmyson nim rpaduxkom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHbIX (YHKIUHA ¥ BBIYHUCISATH
uHTerpan no popmyne Hetotona-JleliOnua;

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJcTBaMi MaTeMaTHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
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. PainoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pynkius. [TokazaTenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapudmMuueckne ypaBHEHHs
6 TpuronomeTpruyeckue BeIpaXkeHUs U 2 |
YpaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTeJIbHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
HarypanbHble 1 1enble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPAIUMOHAIBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT 16 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

MHOXECTBO, Onepariy Hal
MHOKECTBAMH U UX CBOMCTBA

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/91ZKXD884

Huarpammsl Ditniepa-Benna

https://m.edsoo.ru/6A75109KA

[IprMeHeHne TeopeTHKo-
MHOKECTBEHHOTO ammapara Jijs
pelieHus 3aaa4y

ParnonanbHble uncna.
OOBIKHOBEHHBIE U AECATHYHbIC
IpoOH, IPOLIEHTHI,
OecKOHEUYHbIE IEPUOANYECKUE
Ipodu

PanmonanbHbIe uncna.
OOBIKHOBEHHBIE U AECATHYHBIC
IpOoOH, TIPOLIEHTHI,
OecKOHEUYHbIE IEPUOANYECKHE
Ipobu

[Ipumenenue apodeii u
IPOLICHTOB YIS PEIICHHS
NPUKIIaHBIX 32129
[Ipumenenue apodeii u
IPOLICHTOB YIS PEIICHHS
NPUKIIaJHBIX 32129

https://m.edsoo.ru/F997682PX

https://m.edsoo.ru/LTS2XKI2C

https://m.edsoo.ru/3EDOB3EK?2

https://m.edsoo.ru/OEPEOSIWI

https://m.edsoo.ru/NVFYZJHRP




JleficTBUTEIbHBIC YHCTIA.
PannonansHbie 1
UppALMOHATIbHBIE YHCIIa

ApudmeTnueckue onepanuu c
JNEHCTBUTENbHBIMH YUCIIaMU

https://m.edsoo.ru/P7VKRZOSG

https://m.edsoo.ru/BOMRUCVWY

10

Mopynb JeNCTBUTEIBHOTO
4YHUCla U ero CBOMCTBa

https://m.edsoo.ru/PUL6AZVIW

11

12

13

14

15

[TpubnmxEHHBIC BHIYUCIICHUS,
MPaBUJIA OKPYTJIEHUA,
MPUKHUIKA U OLICHKA pe3yJibTaTa
BBIYHCIICHUH

OcHOBHBIE METOIbI PEILICHUS
LEJIBIX U APOOHO-
panuOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHS
LEJBIX U JPOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JPOOHO-
palMOHABHBIX YPaBHEHHUN
HEPABEHCTB

MHorouieHsl 0T OJHON
nepemMeHHou. Jlenenue
MHOTI'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

https://m.edsoo.ru/SRFTXG6E3

https://m.edsoo.ru/CM8WFBMJ8

https://m.edsoo.ru/YE28L.QQJ2

https://m.edsoo.ru/Z395M64DM




16

17

MHoOrousieHs! ¢ LeIbIMU
kodpduumentamu. Teopema
Buera

Penrenue cucrteM THMHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/PBIEYHJZF

https://m.edsoo.ru/1E183555U

18

Pemenne cucreM TUHENHBIX
ypaBHEHU U

https://m.edsoo.ru/ICEJDO5SGK

19

Marpuia cucTeMsbl JTUHEMHBIX
ypaBHeHUH. Onpeaenuresnb
MaTpHIIBI 2%X2, eT0
F€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAUYCHUS

https://m.edsoo.ru/BAM2QCKWF

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTRA; BLIYUCICHUE €r0
3HA4YCHUS

https://m.edsoo.ru/3AMZUEKYQJ

21

22

23

IIpumenenue onpenenuTens
JUISL PELLIEHUS CHCTEMBI
JIMHENHBIX YPaBHEHUN

Pemenue npuknaaHeix 3ama4 ¢
MTOMOUIBIO CUCTEMBI IMHEUHBIX
ypaBHEHUU

Pemienne IMMPUKJIAJHBIX 3a1a4 C

IIOMOILBIO CUCTEMBI JINHEWHBIX
YpaBHEHUNU

https://m.edsoo.ru/9P3E3FF47Z

https://m.edsoo.ru/IKJE16E2L

https://m.edsoo.ru/A9H81W33G

24

KonTponbhas pabora:
"PanmoHanbHble ypaBHEHUS U

https://m.edsoo.ru/OHOPJS57VZ




25

26

HepaBeHcTBa. CUCTEMBI
JUHENHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3aJaHUS
dbyakuun. B3anmao obpaTHbIe
byukun. Komnosunus
byHKIUII

I'padux pynkumu.
DeMeHTapHbIe
npeoOpa3zoBaHus rpad)uKOB

byHKIMI

https://m.edsoo.ru/1 XYSISM28

https://m.edsoo.ru/7JGTFZZY A

27

OO6nacth onpeneneHus u
MHO€ECTBO 3HaYCHUHN
byukun. Hynu ¢hyHkmm.
IIpoMexyTku 3HaK
MIOCTOSTHCTBA

https://m.edsoo.ru/VUOHQSOCV

28

UeETHbie 1 HEUETHBIE PYHKITUH.
[lepuoanueckue GpyHKIUN.
IIpoMeKyTKM MOHOTOHHOCTH

byHKIIIHN

https://m.edsoo.ru/NTM7RIGX4

29

MakcuMyMbl 1 MUHUMYMBbI
¢yukun. Hanbomnpiiee u
HauMEHbIIIEE 3HAUCHUE
(GYHKLINU Ha TPOMEXKYTKE

https://m.edsoo.ru/Z0MN672NG

30

31

JInnelinas, kBagpaTUdHas U
IpoOHO-NMMHENHHas QYHKIUU
DNEMEHTAPHOE UCCIIEI0OBAaHUE U
MOCTPOEHHE TPAPHUKOB ITUX
byHKIMMA

https://m.edsoo.ru/BZDF8VYZT

https://m.edsoo.ru/CP7UKTI1V




32

33

DJIeMEHTapHOE MCCIICIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITUX
byHKIII

CrenieHs ¢ 1EJIBIM
nokaszareiieM. buaom HeroTona

https://m.edsoo.ru/NAJFF14CO

https://m.eds00.ru/2ST9OM2GO

34

CrereHn ¢ LEIbIM
nokasareiieM. bunom Hrrotona

https://m.edsoo.ru/K6XLQ4UJX

35

36

37

38

Crenennast GyHKIUSA C
HATYpPaJIbHBIM U LEIBIM
nokasareneM. E¢ cBolicTBa u
rpadux

KontponbsHas padora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpapuk"

Apudmerndeckuit KOpeHb
HaTypaJIbHOM CTEIIEHHU U €T0
CBOMCTBA
ApudmeTnueckuii KopeHb
HaTypaJIbHOM CTENIEHHU U €T0
CBOMCTBA

https://m.edsoo.ru/072LC5R6V

https://m.edsoo.ru/431WRJ3Y2

https://m.edsoo.ru/VEMYOB1CV

https://m.edsoo.ru/B4ANSPUZEB

39

[TpeobpazoBanust YMCIOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTETNEHU U KOPHHU

https://m.edsoo.ru/VR15USBDE

40

[TpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTETNEHU U KOPHHU

https://m.edsoo.ru/PRR3BH17H




41

42

43

[IpeoOpazoBaHMs YUCITOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
CTEIIEHU U KOPHHU
UppanuoHaibHbie YpaBHEHUS.
OCHOBHBIE METObI PELICHUS
HMppalOHAJIbHBIX YPaBHEHUI

HppanuonaibHble ypaBHEHMUS.

OcCHOBHBIE METOIbI PEIICHUS
UPPALMOHATILHBIX YPaBHEHHM

https://m.edsoo.ru/GMO7CPCQG

https://m.edsoo.ru/DHWS5QA79M

https://m.edsoo.ru/DN896TF02

44

HppanunonaibHble ypaBHEHMUS.
OcCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAJIBHBIX YPABHEHUN

https://m.edsoo.ru/1 X40FNHPA

45

46

47

PaBHOCHIBHEBIE Nepexoanl B
PCIICHNHU MPPAUOHAIBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE TIEPEXO/BI B
pPELIEHUH UPPALMOHATBHBIX
ypaBHEHU U

PaBHOCHUIBHEIE Nnepexoanl B

PELICHUHN UPPaLUOHAIbHBIX
yYpaBHEHUU

https://m.edsoo.ru/O2VV516B4

https://m.edsoo.ru/RPXZVFMHT

https://m.edso0.ru/261843DBS

48

PaBHOCWIIBHBIE TTEPEXO/IBI B
pELIEHNN UPPALHMOHATIBHBIX
YpaBHEHUN

https://m.edsoo.ru/O87Z1L0E2K

49

CaoiicTBa U rpauK KOpHS n-oi
CTENEeHH KaK (QyHKINH
00paTHOM CTENeHu C
HaTypaJIbHbIM ITOKa3aTeleM

https://m.edsoo.ru/8JLO4FGQ9




50

51

52

CgoiicTBa u rpaduK KOpHS N-oi
CTETIeHU KaK (yHKIUU
00paTHOM CTENEeHU C
HaTypaJIbHbIM I10Ka3aTeleM

KonTponbhas pabora:
"CoiicTBa u TpaduK KOpPHS N-
oil crenenu. MppanuonanbHble
ypaBHeHuUA"

CrerneHb ¢ panirOHaJIbHBIM
IoKa3arejieM U €€ CBOMCTBA

https://m.edsoo.ru/JOHAUMLOM

https://m.edsoo.ru/01A6HO8VZ

https://m.edsoo.ru/3PMBUKOGP

53

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

https://m.edsoo.ru/HFJPEPWL9

54

55

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBA

[Toka3zarenbHas GyHKIMS, €€
CBOMCTBa U rpaduk

https://m.edsoo.ru/HDVGSNJIT

https://m.edsoo.ru/T7GPDUVRM

56

Hcnonws3oBanue rpaduka
(GYHKIMM [T peIIeHUs
yYpaBHEHUU

https://m.edsoo.ru/NII1711BM

57

58

59

Hcnons3oBanue rpaduka
(GYHKIMM JUIS] peLIeHUs]
ypaBHEHUU

IToka3arenbHbIe ypaBHEHUS.
OcHOBHBIE METO/IbI PELLIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUU

IIokazarenpHbIC YpaBHCHHA.

OcHOBHBIC MCTOJbI pCHICHUA
IMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/9PE3YWZ25

https://m.edsoo.ru/NXLINJSWM

https://m.edsoo.ru/1TA6IMG1X




IToxazaTennHBIE YpaBHCHHA.

60 OCHOBHBIE METO/IbI pELICHUS https://m.edsoo.rut/YWT7H8GT7
IIOKa3aTeJIbHBIX YPAaBHEHUM
KonTponbhas pabota:

61 "ITokazaTenpHast QyHKIIHS. https://m.edsoo.ru/HNIC60AKS8
ITokazarenbHble ypaBHEHUS"
Jlorapudwm yucna. CBoiicTBa

62 https://m.edso0.ru/E2G7K9QW6
norapupma
Jlorapudwm gucia. CBoiicTBa

63 https://m.edsoo.ru/I92RSSMOM
norapudma
Jlorapudm yucna. CBoiicTBa

64 https://m.edsoo.rt/EMCQ4R3B7
norapupma

ECATUYHBIC U HATypaJIbHBIE

65 A P https://m.edsoo.ru/NBUG10GSP

JorapudMbl
ECATUYHBIC U HATypaTbHBIE

66 A P https://m.edsoo.rt/EMWTCSPQY
aorapudmsl
[TpeoOpazoBaHue BbIpaKEHHH,

67 https://m.edsoo.ru/OQFIWHEXS5
coJIeprKalIuX Jorapudmol
[Ipeobpa3zoBanue BhIpaXeHUH,

68 https://m.edsoo.ru/LXMJ44QAU
coJIeprKalIuXx Jorapudmol
[IpeobpazoBanue BhIpaXEHUH,

69 https://m.edsoo.ru/EP6U39XNM
COJIepXKaIIuX JorapudMpl
Jlorapudmuueckas GyHKINS,

70 . Pv‘b PyHK https://m.edsoo.ru/8TW3GXDH6
e€ cBoiicTBa U rpadux
Jlorapudmmuueckas GyHKUINSA,

71 https://m.edsoo0.ru/KYG9C4S4F

e€ cBolicTBa u rpaduk




72

73

74

Hcnons3oBanue rpaduka
(byHKUIMY 1715 peIieHus
ypaBHEHU U

Hcnons3oBanue rpaduka
GYHKIMY IS pelIeHUs]
ypaBHEHUH

Jlorapugmuueckue ypaBHEHUS.

OcCHOBHBIE METOIbI PEIICHUS
Jorapu(pMHUECKUX ypaBHEHHMA

https://m.edsoo.ru/VELWTS50G

https://m.edsoo.ru/5SCIKV 1ZUF

https://m.eds00.ru/STONRDYGS

75

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
JOTapuPpMHUECKUX yPaBHEHUI

https://m.edsoo.ru/22FDXMI4S

76

77

78

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHM

PaBHOCHIIBHBIE TIEPEXO/BI B
pelIeHnH JTorapupMUIECKUX
ypaBHEHU U

PaBHOCHUIBHEIE Nnepexoanl B

pELICHUH JTOrapuPpMHUUECKUX
yYpaBHEHUU

https://m.edsoo.ru/Z2GEE6311

https://m.edsoo.ru/9WDPQWD14

https://m.eds00.ru/OVYGSNTLD

79

KonTponbnas pabora:
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapugmuueckue ypaBHeHUs"

https://m.edsoo.ru/ISPXC5ZEA

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHUCIIOBOTO
aprymeHra

https://m.edsoo.ru/YAGEE8VC3




81

82

83

Cunyc, KOCUHYC, TAHI'€HC U
KOTaHI'€HC YHUCIIOBOIO
aprymeHra

ApKCHHYC, apKKOCHHYC U
apKTaHI'€HC YHCIIOBOTO
apryMeHTa

ApKcuHYC, apKKOCUHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa

https://m.edsoo.ru/FOWS5Q8FFL

https://m.edsoo.ru/A20WOVOPY

https://m.edsoo.ru/9A0XNXSJO

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPHUYECKUX (PYHKIUH
YHCJIOBOI'O apryMeHTa

https://m.edsoo.ru/YA3XPQI1JL

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEEICHHUE
TPUTOHOMETPUUECKUX (PYHKIIMM
YHUCIIOBOT'O apryMeHTa

https://m.edsoo.ru/7JEBAMGFBR

86

87

88

OcCHOBHEBIC
TPUTOHOMETPHICCKHE
bopMyIbl

OcHOBHBIC
TPUTOHOMETPHYECKHE
bopMyIibt

OcHOBHBIC
TPUTOHOMETPHYECKHE

bopmyIbl

https://m.edsoo.ru/7G41UGG6B

https://m.edsoo.ru/JTBSBGSATI

https://m.edsoo.ru/CSYUBTBTC




89

90

91

OcHOBHbIE
TPUTOHOMETPHYCCKHE
bopmybl
IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUI

[IpeobpazoBanue

TPUTOHOMETPHUYECKHUX
BBIpAXKEHUM

https://m.edso0o0.ru/6GNQGH5SMV

https://m.edsoo.ru/UIM9I1UJVI]

https://m.edsoo.ru/MEB4SJ2PW

92

[IpeobpazoBanue
TPUTOHOMETPHUYECKIX
BBIPAKECHUI

https://m.edsoo.ru/RONAIF49S

93

94

95

[IpeobpazoBanue
TPUTOHOMETPHUYECKIX
BBIPAKECHUI

Peuienre TpUroHOMETPUYECKUX
YpaBHEHUU
Pemienne TpuroHOMETpUYECKUX
YpaBHEHUNU

https://m.edsoo.ru/6EHSSHHHY

https://m.edsoo.ru/LGDUR382T

https://m.edsoo.ru/POLVEZ6JE

96

97

98

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUNU
Pemrenne TpuroHOMeTpUYECKUX
YpaBHEHUNU

https://m.edsoo.ru/QOK5GFZ7H

https://m.edsoo.ru/YRO5D8PZS5

https://m.edsoo.ru/1USPKNSQT

99

Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

https://m.edsoo.ru/U/NBWCNDW




100

101

102

103

Pemenne TpUroHoMeTpUYECKUX
ypaBHEHUI

KonTponbhas pabota:
"TpuroHomeTpuyecKue
BBIPAXKCHUS U
TPUTOHOMETPHYECKHE
ypaBHeHHUA"

ITocnenoBaTeNbHOCTH, CIIOCOOBI
3aJlaHus MOCJIEN0BAaTEILHOCTEN.
MeToa MaTeMaTHYECKOM
UHIYKINH

MoOHOTOHHBIE U OTpaHUYCHHBIC
MoCJIeIOBaTEILHOCTH. VIcTOpus
aHann3a OECKOHEYHO MaJjbIX

https://m.edsoo.ru/89ZKWGO15

https://m.edsoo.ru/IF11SN76Q

https://m.edsoo.ru/SVMC7JBEV

https://m.edsoo.ru/ZV4AYOVRL

104
105

Apudmernueckast mporpeccus

FCOMeTpI/ILIeCKaH porpeccusa

https://m.edsoo0.ru/SORWO2V 1E
https://m.edsoo.ru/ED20JQZ24

106

beckoneuno yObIBarommas
reoOMeTpHYECKast TPOrPecCcust

https://m.edsoo.ru/VG377T8EY

107

108

109

Cymma 6ecKOHEYHO
yObIBaIoLIe reoMeTpruIecKon
IPOTPECCUH

JInHenHbI 1
AKCIIOHEHIIMAIBHBINA POCT.
Yucino e. Dopmyia CI0KHBIX
MIPOLIEHTOB

JInneliHbIl 1
AKCIOHEHUIHAJIBHBIN POCT.

https://m.edsoo.ru/TY1S3DAPL

https://m.edsoo.ru/UM1H7BTW?2

https://m.edsoo.ru/CEY72CW58




Yucno e. DopMyna CI0KHBIX
MPOLICHTOB

Hcnons3oBanne IIporpeccun

110 JUISL pEUICHUS] peAJIbHBIX 3a7a4 https://m.edsoo.ru/ARPHBD4Y 1
MIPUKJIAHOTO XapaKTepa
KonTtponbHas pabora:

111 "ITocnenoBaTeILHOCTH U https://m.edsoo.ru/SQWRKXOHP
nporpeccun”
Hemnpe e

112 NPEPHIBHAIE (YHKIAN H X https://m.cds00.r/MCCSN1579
CBOIiCTBa
Touka pa3pbiBa. ACUMITOTHI

113 5 https://m.eds0o0.ru/BXCP9CRNV
rpaduxoB QyHKINN
CBolicTBa i

114 BoHCTRa pymHKIii https://m.eds00.r/DP10ESGVN
HEIPEPHIBHBIX HAa OTPE3KE
CBolicTBa i

115 BOHCTBA pyHiIi https://m.edso0o0.ru/CCXH3TPSB
HETIPEPBIBHBIX HA OTPE3KE
Mertoa HHTEPBAJIOB I

116 /I MHTED g hitps://m.cds0o.r/A364LEWCO
pellleHUs] HEPABEHCTB
Meton nHTEPBAIIOB IS

117 AL MHTEp g https://m.eds00.r/RVQDQWS5SP
pellleHUs HEPABEHCTB
Merto epBajo

118 TO/L HHTEpBATIOB LI https://m.edsoo.ru/LRMHAKVYF
pElICHUS HEPABCHCTB
[IpuMeHeHue cBOWCTB

119 HENPEePbIBHBIX (QYHKIMHA 115 https://m.edsoo.ru/VAMMSCCCD
pelieHus 3aaaq
IIpuMeHeHne CBOWCTB

120 HEMPEepPbIBHBIX (DYHKIMHA 17151 https://m.edsoo.ru/ZR5Z207R4

peUiCHUs 3a1a4




[TepBast u BTOpas MpoOU3BOIHBIE

121 https://m.edsoo.ru/TQJHPC7B3
byHKIIUN
OmnpeneneHue, TeOMeTpHISCKUH

122 e ’ N p https://m.edsoo.ru/1YSJIQSNXT
CMBICJT IPOU3BOTHOM
Onpenenenue, GU3MICCKUN

123 e ¢ . https://m.edsoo.ru/5707NISYJ
CMBICIT TPOU3BOTHOM
VYpaBHeHuUEe KacaTeIbHOU K

124 https://m.edsoo.ru/NNA3B1850
rpaduky QyHKIHH
YpaBHEHHE KacaTeIbHOH K

125 p https://m.edsoo.ru/2MS8V364A
rpaduxy GyHKIUN
IIpou3BoaHEIE IIEMEHTAPHBIX

126 p vﬂ p https://m.edso0.ru/9CG66EQL3
byHKIII
IIpou3BOAHBIE DIIEMEHTAPHBIX

127 POMIBOL P https://m.cds0o.r/OX3T11GG2
byHKIMI
[Ipou3sBogHast CyMMBI,

128 MIPOU3BEIEHHUS, YACTHOTO U https://m.edsoo.ru/HI3R90OF8T
KOMIO3UIINH (PYHKIIHIA
[IponsBoHasA cymMBl,

129 MIPOMU3BEJEHHUS, YACTHOTO U https://m.edsoo.ru/CIXJYCL4P
KOMIIO3UIINH (PYHKIIHIA
[IponsBoHasA cymMBl,

130 MPOU3BEJEHHUS], YACTHOTO U https://m.edsoo.ru/401LVJEZL
KOMIO3UIINHN (PYHKIIHHA
KonTtponpHas padora:

131 " " https://m.edsoo.ru/72752YHQ9

IIpounsBoaHas

[ToBTOpenwue, 0600IIEHNE,

132 cucTeMaTu3alus 3HaHui: https://m.edsoo.ru/PCOMVZEMH

"VpaBHenus"




133

134

[ToBTOpEHmE, 0600IICHNE,
cUCTeMaTH3aIs 3HAHWI:
"Oyakuun"

HtoroBast KoHTpoJibHAs paboTa

https://m.edsoo.ru/RI36TWPAT

https://m.edsoo.ru/7LME3ZN27

135

136

Wrorosas KoHTpOJBbHASA paboTa

[ToBTOpEHME, 0600IIECHUE,
cUCTEeMaTH3alus 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

https://m.edsoo.ru/Y 11.9K7609

https://m.edsoo.ru/FF21A8SJZ




11 KIIACC

Ne
n/n

Tema ypoka

[Ipumenenue npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHMM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/EOSSB1SYNM

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

https://m.edsoo.ru/ W7FOW9ADE

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

https://m.edsoo0.ru/N61EYOQXN

IIpuMeHeHne NpOU3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI

https://m.edsoo.ru/39CNHJI8O

https://m.edsoo.ru/H4LRRPTNU

https://m.edsoo.ru/GN11SQZZR

Haxoxzaenue HanbombIiero u
HauMEHBIIETO 3HAUEHUS
HenpepbhIBHON (QYHKIIUU Ha
OTpE3Ke

https://m.edsoo.ru/CSANWBULB




10

11

12

Haxoxnenune HanOombIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHHS
HEeNpepbIBHON (PYHKIIUU HA
OTpe3Ke

Haxoxzaenue HanbombIiero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (DYHKIIUU Ha
OTpe3Ke

Haxoxxaenue HanOoIbIIero u
HaMMEHBLIETO 3HAYECHUs
HenpepbIBHON (GYHKIUHU HA
OTpe3Ke

Haxoxnenne HauOOJIBIIEroO U
HalMEHBIIIETO 3HAUYCHUS
HenpephIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/HQU4R7TC7

https://m.edsoo.ru/BE9WXUF3F

https://m.edsoo.ru/FI1C58HIG

https://m.edsoo.ru/IEEIH61Y7

https://m.edsoo0.ru/64IKWZ70D

13

[IpuMeHeHne Npon3BOHON IS
HaXO0XACHUS HaWIyqIlEero
pelIeHns B TPUKIAIHBIX
3aa4ax

https://m.edsoo.ru/ZMPEN7APJ

14

[Tpumenenne npou3BOTHOM IS
HaxO0KJICHUS HAWJTY4IIeTro
pelieHus B MpUKIIaIHbIX
3aj1agax

https://m.edsoo.ru/JQ4T53RW5




15

[Ipumenenue npou3BOHOMN IS
onpeJIeJICHUsI CKOPOCTH U
YCKOpEHHUs Ipoliecca,
3aJJaHHOTO (POPMYJION MK
rpaduKom

https://m.edsoo.ru/IJOCONWS57

16

[Ipumenenue npou3BOHOMN IS
OnpeJIeJICHUsI CKOPOCTH U
YCKOpEHHUSI IIpoliecca,
3aJJaHHOTO (POPMYJION MK
rpaduKoM

https://m.edsoo.ru/HXTRI77A5

17
18

Kommnoszunus ¢yHkimit

Kommosutust ¢yHKIMi

https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D

19

20

Kommosutus ¢yHKIMi
I'eomeTprueckue 00passl

YpaBHEHUI Ha KOOPAUHATHON
IIJIOCKOCTH

https://m.edsoo.ru/LGNJMKS00

https://m.edsoo.ru/ WUIS4RBXB

21

I'eomeTpuueckue o6passl
YpPaBHEHUI Ha KOOPJUHATHOM
IJIOCKOCTH

https://m.edsoo.ru/RWWLNFOGR

22

23

24

KonTponbHas pabora:
"UccnenoBanue QyHKIHI C
MOMOUIBIO TPOU3BOTHON"

ITepBooOpa3Has, OCHOBHOE
CBOMCTBO NIEpBOOOPA3HBIX

IlepBooOpa3Hbie
AIIEMEHTAPHBIX (YHKITHIH.
[TpaBuia HaXOXKICHUS
NepBOOOPA3HBIX

https://m.edsoo.ru/SDME3XV95

https://m.edsoo.ru/GS6KLIIMB

https://m.edsoo.ru/JU3413GVM




25

26

27

[TepBooOpasubie
AJIEMEHTAPHBIX ()YHKIIHA.
[IpaBuna HaxoXIeHUS
1€pBOOOPA3HBIX

Huterpan. ['eomerpudeckuit
CMBICJI UHTETpaja
Brrunciienue onpenesi€HHOro
UHTErpana mno gopmysie
Herorona-JleiiOauna

https://m.edsoo.ru/EN7VYQ157Z

https://m.edsoo.ru/GGPXB7R8C

https://m.edsoo.ru/4R97TWIZ52

28

Brrunciienue onpenesn€éHHOro
WHTETpaa mo Gopmyie
Herorona-Jleiioanma

https://m.edsoo.ru/1AJSM4RQT

29

30

31

[IpuMeHeHne nHTErpasIa U1
HAaxO0’KJICHUs ILIOIIAIeH
IJIOCKUX (Uryp

[IpumeHeHnne nHTErpana s
HaXO0XIeHUsI 00BEMOB
TCOMETPHUYECKUX TEIl

[Ipumepsl perieHuit
Qg depeHIranbHbIX
ypaBHEHUH

https://m.edsoo.ru/MU24JJVID

https://m.edsoo.ru/77COVHICS

https://m.eds00.ru/GV6VHSESLS

32

[Ipumeps! pemennit
mudepeHIaTbHBIX
ypaBHEHUN

https://m.eds0o0.ru/GQOISP1PX

33

Marematuueckoe
MOJIETTUPOBAHHE PEATTBHBIX
MPOLECCOB C MOMOIILBIO

https://m.edsoo.ru/LLIDKMSOC




34

muddepeHIraIbHBIX
YpaBHEHUU

KonTponbnas padora:
"[TepBooOpa3zHas u mHTErpan"

https://m.edsoo.ru/O6KKZN9AH

35

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu

https://m.edsoo.ru/43EDG1XRK

36

37

38

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLINHU, UX CBOMCTBA U
rpaduxu

https://m.edsoo.ru/37WDY2B6K

https://m.edsoo.ru/35VO7LIOQ

https://m.edsoo.ru/CNOQLICBYR

39

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu

https://m.edsoo.ru/JTYONTMOIS

40

OT160p KOpHEN
TPUTOHOMETPUYECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/ODHC3ZFH2

41

OT160p KOpHEN
TPUTOHOMETPHUYECKHUX
YpPaBHEHUH € TOMOIIBIO

https://m.edsoo.ru/EY67USIYI




42

43

44

TPUTOHOMETPUYECKON
OKPY>KHOCTH

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX
YpaBHEHHIA C TIOMOIIHIO
TPUTOHOMETPHUYECKOU
OKPYXKHOCTH

OT160p KOpHEH
TPUTOHOMETPHUYECKUX
yYpaBHEHUH C IIOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

Pemenue TPUTOHOMCETPHUYCCKHUX
HCPABCHCTB

https://m.eds00.ru/60J90ZI1 W

https://m.edsoo.ru/NPGOZ1 WAL

https://m.edsoo.ru/BIEFQCOPY

45

46

47

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

Pemenue TpuronomeTpuyeckux
HEpPABEHCTB

Pemenue TPUTOHOMCTPHICCKUX
HEPAaBCHCTB

https://m.edsoo.ru/POCTAGVUJ

https://m.edsoo.ru/DC43MAHFK

https://m.edsoo0.ru/SESMOFOQW?7

48

KonTponsHas pabora:
"I'pacduxu
TPUTOHOMETPHUYECKHX
(byHKIMH.
Tpuronomerpuyeckue
HepaBeHCTBa"

https://m.edsoo.ru/5SJH/N1DTD

49

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

https://m.edsoo.ru/SEG5BXW3Q




OcCHOBHEBIE MCTOJbI pCHICHUSA

50 https://m.eds00.1u/OKOI4NQONY
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

51 APLD https://m.edsoo.ru/XK1IL8C06
MMOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

52 ABLD https://m.edsoo.ru/S16YSE1IUA
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

53 https://m.edsoo.ru/HBE6M6CYQ
norapu(MUIECKUX HEPABCHCTB
OCHOBHBIE METOIBI PELICHUS

54 ABLP https://m.edsoo.ru/TPJ4YUEUS
Jorapu(MUIECKUX HEPABCHCTB
OCHOBHBIE METOIBI PEIICHUS

55 ABLP https://m.eds00.ru/SC4WSD4TP
norapuMUIECKUX HEPABEHCTB
OCHOBHBIE METOIBI PELICHUS

56 ARLD https://m.eds00.ru/6XWRKOGBQ
Jorapu(MUIECKUX HEPABCHCTB
OCHOBHBIE METOJIBI PELICHUS

57 ABLP https://m.edsoo.ru/7TN3OMGUS5A
HppallMOHANILHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS

58 ABLP https://m.edsoo.ru/NYRQK20JO
HPPAaIMOHAIILHBIX HEPABCHCTB
OCHOBHBIE METOJBI PELICHUS

59 ABLP https://m.edsoo.ru/TKEL6CU7P
HppallMOHANILHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

60 https://m.edsoo.ru/SOOR8V677
HppaIlMOHATIFHBIX HEPABEHCTB
I'paduueckue meToap

61 peleHus nppanruoHaJIbHbIX https://m.edsoo.ru/CEFJGB7PP
YpaBHEHUU
I'padmueckue MmeToabl

62 peleHus uppaoHanbHbIX https://m.edsoo.ru/SDTMHOB9G

YpaBHEHUI




63

64

65

I'padmueckue metoab
PCIICHUS MOKA3aTCIbHBIX
YpaBHEHUU

I'padmueckue metoabt
pelIeHUs TOKa3aTeIbHbIX
HEPaBEHCTB

I'paduueckue MeTo b1
pereHust JorapupMIUUEcKux
ypaBHEHUH

https://m.edsoo.ru/PWKSFHR11

https://m.edsoo.ru/4W297JPZ4

https://m.edsoo.ru/AYOLSVBOH

66

I'padmueckue MmeToapl
pereHust JorapuPMHUIECKUX
HEPaBEHCTB

https://m.edsoo.ru/B7I9WE7LT

67

68

69

I'padmueckue MmeToapl
pereHust JorapuPMHUIECKUX
HEPaBEHCTB

I'paduueckue MeTo bl
pELIeHNs TOKA3aTeIbHbIX U
Jorapu(PMUUECKUX ypaBHEHUI

I'paduueckue MeTo b1
pELIeHNs [TOKA3aTeIbHbIX U
JorapupMHUUECKUX ypaBHEHUN

https://m.edsoo.ru/DQOJPAM35

https://m.eds00.ru/2NOQX4IT5

https://m.edsoo.ru/ WN6ON936V

70

I'paduueckue meToap!
pereHus TOKa3aTeIbHBIX 1
norapuMHUYECKUX HEPABEHCTB

https://m.edsoo.ru/5285JJ231

71

I'paduueckue meToap
pereHus TOKa3aTeIbHBIX 1
Jorapu(MHUIECKUX HEPABEHCTB

https://m.edsoo.ru/H7RCFPHRQ




72

KontponsHas pabora:
"UppanmoHanbpHele,
MOKa3aTeIbHbIC U
norapuMUIeCKue
HepaBeHCTBa"

https://m.edsoo.ru/OUEKRH3WM

73

74

75

KommiekcHbie unca.
Aunrebpanueckas u
TpUTOHOMETpHYECKast (POPMEI
3aIMCH KOMIUIEKCHOTO YHCIIa
KomruiekcHbie unca.
AnreOpanyeckast u
TpUTOHOMETpHYECKast (POpMEI
3aIMCH KOMIUIEKCHOTO YHCIIa

ApudmeTrueckue ornepaium ¢
KOMIUIEKCHBIMU YHCIIAMHU

https://m.edsoo.ru/E6SCWA257

https://m.edsoo.ru/NXW7I0PUS

https://m.edsoo.ru/13KLU4DRU

76

Apudmerrueckue onepanum ¢
KOMIIJICKCHBIMHU YK CJIaMU

https://m.edsoo.ru/4AMH5SJ9B0O

77

78

79

N3o0pakeHne KOMIJIEKCHBIX
YHUCeNl Ha KOOPAVMHATHOU
IJI0CKOCTH

N300parkeHre KOMIIEKCHBIX
4yycell Ha KOOPAUHATHOU
IJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTEIEHU U3 KOMIUIEKCHOTO
yucia

https://m.edsoo.ru/NSUS60RS8

https://m.edsoo.ru/C7N4LUODS

https://m.edsoo.ru/5SVW220UC2




80

81

82

®opmyna Myaspa. Kopuu n-oit
CTENEHU U3 KOMIUIEKCHOTO
qucia

[TpuMeHeHHe KOMILICKCHBIX
YHCeIN JUIsl PeIICHUS
(hUBUYECKUX U
TeOMETPHUUYECKUX 3a7a4

KoHntposbHas pabora:
"KommiiexkcHble uncia"

https://m.edsoo.ru/YCWOXQ3E6

https://m.edsoo.ru/M33HA2FT9

https://m.edsoo0.ru/GUNT4PQPE

83
84

HarypanbHsle u nensie yucia

HaTypaJ'IBHBIe K O CIbIC YHCJIa

https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO

85

[IpuMeHeHne pu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI

https://m.edsoo.ru/XD2VU8Y 18

86

87

[IpumeHeHue MpuU3HAKOB
JEJIMMOCTH LIEJIBIX YHCe

IIpumeHeHne MPU3HAKOB

JenuMocTH Heabix yucel: HOJI
n HOK

https://m.edsoo.ru/BKXH3VHMC

https://m.edso0.ru/U549JT5GI

88

[IpuMeHeHne npu3HaKoB
JeInMocCTH Heabix yncel: HOJJ
n HOK

https://m.edsoo.ru/RITIFXZWU

89

[IpumeHeHne npu3HaKoB
JEJIIMOCTH LIEJIBIX YUCEI:
OCTaTKH IO MOZYJIIO

https://m.edsoo.ru/SENDP0OC41

90

[IpumeHeHne MPU3HAKOB
JeIMMOCTH LIEJIbIX YHCE:
OCTaTKH [0 MOJYJIIO

https://m.edsoo.ru/LNZN330RG




91

[IpumeHeHue npu3HaKoB
JEIMMOCTH LIEJIBIX YUCEN:
anroput™ EBxinaa mis
pELIEHHUS 3a/1a4 B LIEJIBIX
yucaax

https://m.edsoo.ru/ASOHTW28V

92

93

Kontponbnas padota: "Teopust
LenbIx yucen"

Cucrema n COBOKYITHOCTb

ypaBHeHHﬁ. PaBHocuibHbBIE
CHUCTEMBI U CUCTCMBbI-CIICACTBHA

https://m.edsoo.ru/NCZOYIBFR

https://m.edsoo.ru/6QAMHIW49

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBI-CIIEACTBUS

https://m.edsoo.ru/2NYFSLI1RC

95

96

97

98

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUIN

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYIHOCTEH
MPPALMOHAIIBHBIX YPABHEHUN

OcHoBHbBIE METOJbI pCHICHUSA
CUCTEM U COBOKyHHOCTeﬁ
ITOKa3aTCJIbHBIX ypaBHeHI/If/’I

OcHOBHBIE MCTOJbI pCHICHUS

CUCTEM U COBOKyHHOCTeﬁ
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/CKESHUS7T

https://m.edsoo.ru/JKOPF5SPM?2

https://m.edsoo.ru/5SIZSAIVWZ

https://m.edsoo.ru/VNUDYFBU4C

99

OCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYIHOCTEU
JorapuMUUECKUX ypaBHEHUI

https://m.edsoo.ru/104NP4WEE




100

101

102

OCHOBHBIE METO/IbI pEILICHUS
CUCTEM U COBOKYITHOCTEH
JorapupMHUUECKUX YpaBHECHUN

[IpumeneHnue cucrteM K
PELICHHI0 MaTeMaTHYEeCKIX
3a/1a4 U 3a]1a4 U3 pazIuIHbIX
o0acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETALUS
MOJTyYCHHBIX PE3yJIbTaTOB

[TpuMeHeHHe CUCTEM K
PCILICHHIO MATEMAaTHYECKUX
3a/1a4 ¥ 33/1a9 U3 Pa3THIHBIX
o0acTeil HayKH U peabHOM
YKU3HU, UHTEPIIpETaLU
IMOJIYUYCHHBIX PE3YJIbTATOB

https://m.edsoo.ru/XIK82R4Y3

https://m.edsoo.ru/FEVBQN9ARO

https://m.edsoo.ru/BS2BRDQ8D

103

[IpuMeHeHNEe HEpaBEHCTB K
PEIICHUIO MATEMATHYCCKUX
3a7a4 U 3a/1a4 U3 Pa3INnIHbIX
oOracTell HayKH U pealbHON
YKU3HU, UHTEPIIpETaLus
MOJTyYEHHBIX PE3yJIbTaTOB

https://m.edsoo.ru/KEPYP4ACG

104

KonTponbHas pabora:
"CucreMbl pallHOHAIbHBIX,
UppalMOHATIBHBIX
MOKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHUN"

https://m.edsoo.ru/PYIEYYY4M

105

PanvonaneHbIe ypaBHEHHS C
rapameTpamMmu

https://m.edsoo.ru/BVE4CV90B




PaI_[I/IOHaJ'H:HBIC HEpaBCHCTBA C

106 https://m.edso0.1u/AX7TUKVAVW
rnapameTpamu
PanmonansHbBIE CUCTEMBI C

107 H https://m.edsoo.ru/CMKD4UGBP
rapamMeTpamMu
HppauuoHanbHbBIC YpPaBHEHUS,

108 ppatt P https://m.edsoo.ru/PFOEGIXEG
HEPaBEHCTBA C MapaMeTpamMu
HppanmoHaibHbIE CUCTEMEI C

109 ppatt https://m.edso0o.ru/GVGKCPRJZ
rnapameTpamu
IToxa3arenbHblE ypaBHEHUS

110 yp ’ https://m.edsoo.ru/QJ4K1Y35W
HEpaBEHCTBA C IapaMeTpamMu
IToka3zaTenbHbIE CUCTEMEI C

111 https://m.edso0.ru/M725624SQ
rnapameTpamu
Jlorapudmuueckre ypaBHEHU

112 pug yp ’ https://m.edsoo.ru/114BBN6PR
HEpPaBEHCTBA C IMapaMeTpamMu
JlorapudmMuueckue CuCTEMEBI C

113 pud https://m.edsoo.ru/1US8V5YYB
napameTpamu
TpuronoMerpruueckue

114 p P https://m.edsoo.ru/J3E6M4K5P
ypaBHEHUS C MapaMeTpamMu
TpuroHoMmeTpuueckue

115 p p https://m.eds00.ru/KXSQIMLXW
HEpaBEHCTBA C apaMeTpaMu
TpuroHomeTpuuecKre CUCTEMBI

116 https://m.edsoo0.rt/EGQYTSCMK
C mapameTpaMu
[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJeIei

117 peaNbHBIX CUTYALMH C

MOMOIIBI0 YPABHEHH C
rapaMeTpamu




118

ITocTpoenue u ucciegoBanue
MaTeMaTHYECKUX MOJENIEHN
peanbHBIX CUTYALUH C
IIOMOILIBIO CUCTEM YPABHEHUM C
rapameTpamu

https://m.edsoo.ru/SYJHPEZ54

119

[TocTpoenue n nccnenoBanue
MAaTeMaTUYECKUX MOJENEN
peanbHBIX CUTYALMH C
IMOMOIIBIO CUCTEM YPABHEHHUM C
rapameTpamu

https://m.edsoo.ru/07QRW54X]J

120

121

KonTponbnas pabora: "3anaun
¢ mapamerpamu"
[ToBTOpEeHHE, 0000IIEHNE,

CHCTeMaTH3alus 3HAHUIH:
"VpaBHeHus"

https://m.edsoo.ru/AUDRLEGIH

https://m.edso00.ru/Q96Z4GTOB

122

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alus 3HaHuH:
"VpaBHeHus"

https://m.edsoo.ru/LDDJV3J2C

123

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alus 3HaHuH:
"VpaBuenus. CucteMbl
ypaBHeHuUi"

https://m.edso0o.ru/0T5SCT6Z9Y

124

125

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3alus 3HaHuH:
"Hepasencrna"
[ToBTOpenue, 06001IEHNE,
cUCTeMaTu3aIysl 3HAHMI:
"HepaBencrna"

https://m.edsoo.ru/785E3G27D

https://m.edsoo.ru/JINOOBSEMJ




126

127

128

129

[ToBTOpEeHME, 0000IIEHNE,
cHCTeMaTHu3alus 3HaHUM:
"HepaBencrsa"

[ToBTOpeHue, 0600mIEH e,
cHUCTeMaTHU3aIvsl 3HAHMM:
"I[IpousBoaHas u e€
IpuMeHeHue"

[ToBTOpeHME, 0000IICHNE,
cUCTeMaTu3alysl 3HAHMM:
"I[IpousBoaHas u e€
npuMeHeHue"

[ToBTOpeHme, 06001IEHNE,
CHCTEMATH3aLMsl 3HAHUIA:
"I[IpousBoaHas u e€
IpuMeHeHue"

https://m.edsoo.ru/S6OBDWS8R5

https://m.edsoo.ru/9ZPIBFWS3

https://m.edsoo.ru/ITTBR16TV4

https://m.edsoo.ru/2FTL33S5B

130

[ToBTOpenue, o6o0IIEeHNE,
cucTeMaTu3alus 3HaHuH:
"NHTerpan u ero npuMeHeHue"

https://m.edsoo.ru/20Y4E5B2P

131

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alus 3HaHuH:
"OyHKIIN"

https://m.edsoo.ru/O9UIWIKA2

132

133

134

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3als 3HaHuH:
"®yHkuun"

[ToBTOpenue, 060061IeHNE,
CHCTEMATH3aIIMs 3HAHMIA:
"OyHKIMN"

WroroBas koHTpoJsibHAs paboTa

https://m.edsoo.ru/QY81HGQOQV

https://m.edso0o.ru/SQ9LO0YARI1

https://m.edsoo.ru/BMDRMCOPG




135 Hrorosas koHTpobHas paboTa

136 [ToBTOpeHme, 06001IeHNE,
CUCTEMAaTU3AIUs 3HAHUH

‘ https://m.edsoo.ru/N7J3K1FD7

https://m.edsoo.ru/SANNIOWXOM

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136

10







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero oopa3oBanusi
pe3yjabTara
1 Yucna v BEIYMCICHUS
11 OnepupoBaTh MOHATHAMH: PAIMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JACCSITUYHAS IPpOOb, MPOIICHTHI
12 BemonHATe  apudMeTHYEeCKHEe Omepalud ¢ PAlHOHATBHBIMH |
' JeACTBUTEILHBIMU YU CIIAMU
13 Bemonusate  npuOMMOKEHHBIE — BBIYMCIICHUS, HUCIONB3YS  IpaBHIIA
’ OKpYTJIEHUSs, AeJIaTh MPUKUIKY U OLEHKY PEe3yJIbTaTa BHIYUCICHUI
OrnepupoBaTh MOHATHSMU: CTENEHb C LIETBIM MOKa3aTeIeM, CTaHAapTHAS
14 dbopma 3amucu JEeHCTBUTEIHLHOTO YMCIIA, KOPEHb HATYpPaJIbHOM CTENEHU;
' MCIOJIF30BATh MOJIXOAIIYI0 (POpPMY 3aITUCH JIEHCTBUTENBHBIX YUCEN IS
pelIeHUs] TPaKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX
OrnepupoBaTh MOHATHSIMHU: CHHYC, KOCHHYC M TaHT€HC TPOU3BOJIBHOTO
1.5 yIiia; WCIMOJIb30BaTh 3alMCh MPOU3BOJIBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETPUYECKHE (DYHKITMH
2 YpaBHEHMS U HEPABEHCTBA
OnepupoBaTh NOHATUSIMU: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO, LIETIOE,
2.1 panMoHaIbHOE, MPPaLMOHATILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
29 BeimonasaTe  TIpeoOpazoBaHMs TPUTOHOMETPUUYECKHX BBIPAKEHUU W
' pemaTh TPUrTOHOMETPUUECKHUE YPABHEHUS
BeImonHATE TpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX H HPPAIIMOHATBHBIX
2.3 BBIPQKEHU M pemaTh OCHOBHBIE THIBI IEJNbIX, PAlUMOHAJIbHBIX U
HPpAIMOHATILHBIX YPAaBHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA ISl PEIICHUS MATEeMaTHYECKUX
’ 3a]1a4 U 33]1a4 U3 Pa3TUIHbBIX 00JaCTel HAyKU U pealbHOM KU3HH
MopenupoBaTh peaibHBIE CHUTyallUM Ha S3BIKE aireOphbl, COCTaBIATH
2.5 BBIPKEHMSI, YPABHEHUS, HEPABEHCTBA MO YCJIOBUIO 3aJ]a4M, UCCIEA0BATh
MOCTPOCHHBIE MOJEIN C HCIIOIH30BAHUEM arapara areopsl
3 OyHKIMU U TpaduKu




OnepupoBaTh MNOHATUSAMH: (YHKIHS, CIOCOOBI 3amaHus (QYyHKIUH,

3.1 o0nacTb oOmpeneieHus] U MHOXKECTBO 3HaueHUd (QyHKUuU, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATHUSAMH: YETHOCTh W HEUYETHOCTh (YHKIUH, HYIU
' (byHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTath TpaQuKH JIUHEHHOW (QYHKUMH, KBAaIPATUIHOU
’ GbyHKIMY, cTeneHHON (QYHKIIUU C LIETIbIM MToKa3aTesieM
Hcnonw3oBare rpaduku (GyHKIMA A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBUCUMOCTEH TPHU PEUICHWU 3a7ad U3 JIPYTUX Y4EOHBIX MPEAMETOB H
' peaibHOM  JKM3HM, BbIpaXkaTb (opMynamMH  3aBUCUMOCTH  MEXITY
BEITMYMHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHYecKas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh MOHATHSAMH: OECKOHEUHO YyObIBaromasi reoMeTpuueckas
4.2 mporpeccusi, cymMma OECKOHEYHO YOBIBAIOIICH  TE€OMETPUUYCCKOM
IIPOrpeccuu
43 3agaBaTh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMHU
44 Hcnonbs30BaTh CBOMCTBA IOCIEAOBATENBHOCTEM W NPOrPECCHH I
’ pelIeHUs pealbHbIX 3aa4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
5.1 OnepupoBaTh HOHATUSMU: MHOKECTBO, ONIEpPAIIUN HaJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT /A OMNHCAHUA
5.2 peasibHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHNH 3a/1a4 U3 IPYTUX y4EOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero od0pa3oBaHust
pe3yJbTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MOHSATHSMM: HATypalbHOE, LEJIOE YHUCIIO; HCIIOJIb30BATh
1.1 IIPU3HAKN JIEJIMMOCTH LENbIX YMCEJ, PA3JIOKEHHE YhciIa Ha IPOCThIE
MHOJKUTENH [Tl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM OKa3aTeleM




1.3

OnepupoBaTh MOHATUSAMU: JIOTAPU(PM UUCIA, JECITHUHBIC U HATYPAITbHBIC
JorapudMpl

2.1

YpaBHEHMS U HEPABEHCTBA
[TpuMeHsATH CBOMCTBA CTENEHHM Ul IIpeoOpa3oBaHUs BbIPAXKEHUI,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COIACPIKALIMX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IPOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHeHI/Iﬁ u eé PCIICHUC,
HUCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3aqaq

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEH
palOHAaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MopenupoBaTh peaibHbIE CHUTyallUM Ha S3bIKE aireOpbl, COCTaBIIATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM allliapara ajareOpsl

OyHkmu u rpaguku

OnepupoBaTb NOHATUSAMU: NEpUOANYECKAs (QYHKLIMS, HPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMa (PyHKIMH, HauOoJbliee U
HalMEHblIIee 3HaueHUs! (QYHKIIMM Ha MIPOMEXKYTKE; UCIOJIb30BaTh UX VIS
uccienoBaHus QyHKIMY, 33JaHHOM IrpaduKoM

3.2

OnepupoBaTh NOHATHAMU: FpaUKH MOKA3aTEIbHON, TOTapuPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKUIMH; u300paxaTb WX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh Il PEILICHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JTUHEHHBIX
YpaBHEHHUH W UCHOIB30BaTh HMX [UIS PEIICHHS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapukd (QYHKIUN [ HMCCIEJOBAaHUS MPOLECCOB U
3aBHCUMOCTEH U3 IPYruX yu4eOHBIX TUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

OnepupoBaTh TMOHATUSIMH: HENpEpbIBHAS (PYHKIUSA, TMPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (PU3HUYECKHH CMBICI
MPOU3BOAHOM JIJTA PELICHUS 3a/1a4

HaxonuTe  TOpoOM3BOAHBIC  3JIEMEHTapHBIX  (YHKUUH,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH

4.3

Hcnonb30BaTh  MPOU3BOJAHYIO ISl UCCIEAOBaHUS  (YHKIMHM Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATH PE3yJbTaThl HCCIEIOBAHUS K
MOCTPOCHHIO TPa(hUKOB




Hcmons30BaTh MPOU3BOAHYIO UIA HAXOXIACHUSA HAWJIYYIICTO PCUICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COL[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hass M HMHTETPAN; IIOHUMATH
’ reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX  (DYHKLIMNA, BBIUUCIATH
' uHTerpai mo ¢popmyne Heiorona — JleliOnuna

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBbIE M J€CATHYHBIE ApoOM, MPOLEHTHI,
OeCKOHEeuHble  MepHoJuuecKue  apobu.  Apudmernyeckue  omepauud  C
1.1 | palMOHaJBbHBIMU YHCIIaMH, NIPeoOpa3oBaHUs YMCIOBBIX BblpakeHHH. [Ipumenenue
ApoOell U MPOLIEHTOB JUIsl PEIICHUs NMPUKIAJHBIX 337ad U3 pasjInyHbIX OTpacieil
3HaHUH U PEaJIbHOM KU3HU
JlelicTBUTENbHBIE  YMcla.  PanuMoHanmbHBIE W HppaAlMOHAIbHBIE  YHCHA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOmmxénnble
BBIUMCIICHUS], [IPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA pe3y/bTaTa BEIYUCICHUN
Crenenp ¢ mensiM mokazareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3 yucna. Mcnonp3oBanue moaxonasmed GopMbl 3arucH TeUCTBUTEIBHBIX YHUCEI ISt
pelIeHNs TPAKTUYECKUX 3a7ad U IPECTABICHUS JaHHBIX
14 ApudmeTrueckuili KOpeHb HaTypajdbHOW cTeneHu. JleficTBus ¢ apudmernyecKumMu
' KOPHSIMHU HAaTypaJIbHOU CTEIEHU
15 CuHyC, KOCMHYC W TAaHIEHC WYHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YNCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
s IIpeoOpaszoBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoOBHbIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
)3 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. MeTon
' HHTEPBAJIOB
2.4 Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemrenne nppalimoOHAIbHBIX YpPaBHEHUH U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YPABHEHUM
57 [Ipumenenne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO MaTEeMaTHUECKUX 3a/1ad U 3a]a4
' U3 PA3JIMYHBIX 00JIaCTe HAYKU U peaslbHON KU3HU
3 OyHK1UU U Tpaduku
31 @Oynkius, cnocoObl 3amanust ¢QyHkuuu. ['padux dyHxnumu. BzaumHo oOpaTHBIE
' GyHKIUH
10 OOnacte ompeneneHUs W MHOXKECTBO 3HaueHuM ¢yHkumu. Hymm QyHxoum.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUIUU




33 CrenenHast GyHKIHS ¢ HATYpPAJILHBIM U IIEJIBIM TOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOPHSI 1-0 CTETICHU
34 TpuroHnomeTpuyeckass OKpYKHOCTb, OMPEIEICHHE TPUTOHOMETPUUECCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana marematnueckoro anaiamnsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIE0BATENLHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas mporpeccuu. beckoHeuHo yObIBaromias
4 | TEOMETpHYECKas MPOTPECCHs. Cymma OECKOHEUHO YOBIBAIOIIEH Te€OMETPUYECKON
' nporpeccuu. Dopmyrna CIOXKHBIX MPOLEHTOB. Vcmosb30BaHUE MPOTPECCUU IS
pelIeHust peasIbHBIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHoOXxecTBa U JIOTHKA
MHuoxecTBO, omepanuu Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO arfapara i OIHUCAaHUs pPEeabHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioOHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuunsie U HaTypaabHbIE JOoTrapu(PMbI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaXXeHUH, COAEPKAIUX TOTapUPMBI
59 [IpeoOpazoBanme BeIpaKEHUH, COIEPKAIIUX CTENEHN C PAIIHOHAILHBIM
' MoKa3areyeM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
’ 6 Cucrembl JMHEHHBIX ypaBHeHHMI. PelieHne MNpUKIAgHBIX 3a/ady C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl M COBOKYITHOCTH PaIlMOHATIBHBIX YPABHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUI, CUCTEM M HEPABEHCTB K PEHICHUI0 MaTeMaTH4YECKUX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU M peabHON KU3HU
3 OyHKIMU U Tpaduku




Oynkius. [lepuoanyeckne ¢yakmuu. [IpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBbl (GyHKIUHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U TPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIHA A5 peleHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB (GyHKUMA JUIS  HUCCIEIOBAaHUS  IPOLIECCOB U

3.5 3aBUCHMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEHICHUM 3aJad U3 JPYTHX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Havana maremaTnueckoro anaiamnsa

4.1 HenpepeiBable GyHKIIMU. MeTO HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3MUECKUNA CMBICT IPOU3BOIHON

43 [IpousBonHble 3eMEHTapHBIX (QyHKUMNA. DOpMyJbl HAXOXKIEHUS IPOU3BOIHON

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxnenrne HanOobIIEro 1 HauMEHbILEro 3HaYeHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne nporu3BOAHOM JIs1 HAXOXKACHUS HAUTYYLIEro PEeIIEHUs B IPUKIIAIHBIX

4.5 3ajjayax, IS OIpeJeNieHHs CKOPOCTH IMpolecca, 3aJaHHOro (OopMysnod WU
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reomeTpudeckuil 1 pu3nyYecKuii cMbIC. Brruncienue nHTerpaia no

dbopmyne HetoTona — JleitOnuiia




IPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOpMyIHpOBATh U OINEPUPOBATH IOHATHAMHU: ONPEACICHHUE,
aKcuoma, TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIEC (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W HPOTUBOMOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
IIPOBOAMTH  JOKAa3aTEJIbHbIE PpACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; yMEHHE
OIEPUPOBATH MOHATUAMHU: MHOXECTBO, IIOJAMHOXECTBO, OIEPALMMU HaJ
MHOXECTBAMH; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJis OIMCaHUs PEaJIbHBIX IIPOLIECCOB U SIBJIICHUN U IIPU PELICHUN
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, n1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIBb30BATh rpachI ITpU pCUICHUU 3aaa4

YMeHue onepupoBaTh MOHATHAMM: HATypajbHOE YUCIIO, LIEJI0€ YHUCIIO,
CTETIeHb C IIEJIBIM TI0Ka3aTeeM, KOPEeHb HaTypallbHOW CTENECHH, CTETICHb
C palMOHAIBHBIM  IOKa3aTeleM, CTeNeHb C  JIeHCTBUTENIbHBIM
HoKaszaTeneM, JIorapuM 4HCla, CHHYC, KOCHHYC W  TaHTEHC
IPOMU3BOJIHOTO YHCIA, OCTAaTOK IO MOIYJI0, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JICIMMOCTH, HAUMEHBIIUI OOIIMI JeauTeNnh U HauMEHbIee
of1ee kpaTHoe, aNropuT™ EBKiInaa npu pemeHnu 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS;  yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTENEeHsAMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-paIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IMNOHATUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoOMeTprUIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIC YHCIIa, MOAYJb M apryMEHT KOMILUIEKCHOTO YHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpudeckasi, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb IMPOU3BOAMTH apuU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OonepupoBarTh MOHATHAMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MIPHUEMOB; pELIATH
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUI PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUMSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMU, OIPaHMYEHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaMMEHbIIIee 3HAUCHUS
(GyHKINU Ha IPOMEXKYTKE, HelIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMY, TiepBasi U BTOpasi Mpou3BoHas (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINR
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHU;, YMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMU; YMEHHE HaXOAUTh NPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCIeoBaHUsA (DYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIHMI; CTPOUTH
rpauKi MHOTOWIEHOB C HUCIOJIb30BAHHUEM allapara MaTeMaTH4YeCKOro
aHaJINM3a; NPUMEHATh NPOU3BOJHYIO MJI1 HAXOXKICHUS HaWIydIlero
pellleHus] B NPUKIAJHBIX, B TOM YHCIE COLHUAIBHO-D)KOHOMUYECKUX H

bu3nyYecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIBIO




HHTCrpaia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0 MOACIIMPOBAHUA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMs, KOMNO3UIMA (YHKIMN, JTUHEWHas (QYHKUIUS, KBaJpaTUdHAs
byHKIHS, paroHanbHas byHKIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpUYECKHE (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3zaTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTh TpauKH U3yYeHHBIX (YHKLIUH, BBIIOIHATH MPEOOpPa3OBaAHUS
rpaduKoB (PYHKIUH, HCIOIB30BATh T'PAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3aJad U3 APYIHX Y4eOHBIX NMPEIMETOB U
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DYHKIMHA IS peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBbIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
MPOLIEHTHI, A0 U YacTH, Ha JABUXKEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJIEHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYEHHOE DPEILICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YpAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MHCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh HOHATHAMU: CpeiHee apudMeTnieckoe, MearaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHHE YHCIOBOIO Ha0Opa; yMEHUE U3BJIEKATh, UHTEPIPETUPOBATD
nH(popMaIrio, MPEJACTaBICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlYI0 CBOIMCTBA pEAJIbHBIX IIPOLIECCOB U SIBICHUM; IPEJICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/IOB U AJIEKTPOHHBIX CPECTB; Ipa)uueCKH UCCIIE0BATh COBMECTHBIE
HAOJIOZEHUST C TIOMOIIBIO JUAarpaMM pAacCeUBaHHMS M JUHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIY4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUUecKuX METOJOB; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEpOSATHOCTH, opmyiny bepryinm, komOuHaTopHble HakThl U HOPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKIOHEHHE
CIlydaliHOW BEJNWYMHBI, (YHKIUH paclpelnesiieHuss ¥ IJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNIeHUuN Ui
peleHus 3ajady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUI; yMEHHE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLIEHUBAaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHH Yroi,
JBYI'PAaHHBI yroJI, TPEXTPAHHBIM YroJ, CKPEUIMBAIOIIHAECS IpPsMBIE,
MapaJuIeIbHOCTh U MEPHEHIUKYISAPHOCTD MPAMBIX U IIJIOCKOCTEH, yroi
MEXIYy MPSAMBIMHU, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSIMBIMH, PACCTOSIHAE MEKTy TUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
pelIeHNH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUTYpbl, 00BEM QUTYDHI,
MHOTOTPaHHUK, [TPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapamienenunen, npusMa, nupamuaa, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMHUIBI, MPU3MBI, KOHYCa, LWINHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO ITapajulelIeUIela, UPpaMUAbl, IIPU3MBI, LWIAH]PA,




KOHyca, I11apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHIPA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IIIUHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUS, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITENEHO
(bopMyIMpOBaTH ONpEACICHUS N3y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI
0 CBOICTBax W MpHU3HAKaX reOMETpUYEecKUX (Quryp, o00OCHOBBIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccupukanuo ¢Guryp 1o
pa3IMYHbIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napaulebHBIA EPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[IOBOPOT, IHpeoOpa3oBaHUE IMOAO0OMS, IOJO0OHBIE (UTYpBI; YyMEHHE
pacno3HaBaTh paBHBIE U MOJOOHBIC (UTYPHI, B TOM YHUCIE B IPHPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T€OMETPUYECKHUE OTHOIICHHUS
IPU PEeLICHUH 3a]1a4; HAXOAUTh FT€OMETPHUYECKUE BEIUYHUHBI (JUIMHA, YOI,
ioniaib, 00bEM) MpH pEelIeHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; yMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUYHHBI
(mHa, yrou, TUIOmAaAb, O0O0BEM, IJIOMIAIh TOBEPXHOCTH), HCHIOIB3Ys
u3ydeHHbIE (POPMYIIBI U METOABI, B TOM YHUCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunesa, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIO0OHBIX QUTYP
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YMeHne onepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, Pa3jIoKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUTSL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMmeHue BbIOMpaTh TMOAXOMAMIMNA METOA s PpeIHIeHUs 3a/1a4H;
[IOHUMaHUE 3HAYUMOCTM MATEMaTUKM B M3Y4YEHUM IPUPOIHBIX U
OOIIIECTBEHHBIX NPOIIECCOB UM  SBJICHHUI; yMEHHE paclo3HaBaThb

IMMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWTH




IIPpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTHYeCKOM HayKHu




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Hucna u BIYUCICHUS
1.1 Harypanbnbie u niensie yncna. [Ipu3Haku qe1MMoCTy HEIbIX YUCel
12 Paunonaneupie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OCCKOHEUYHBIC TIEPHOANYSCKHE APOOH
13 Apudmernueckuii KOpeHb HATYpAIbHOM cTeneHu. JeicTBus ¢ apudMeTHaecKkumMu
' KOPHSIMHA HAaTypaJIbHOW CTENEHU
14 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C PAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIEHU
L5 CuHyc, KOCMHYC M TaHT€HC YHCIIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapru(MbI
JeiicTButenpHble uucia. ApudmeTnueckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOmmkéHHble BBIUKCICHHS, MpaBWiIa OKPYIJICHUS, NPUKHAKA H
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [IpeoGpa3oBanue BbIpakeHUN
1.9 KommiekcHbie uncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 enpie u 1poOHO-palIMOHATIEHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 TpuronomeTpuuecke ypaBHEHUs
2.4 [TokazarenpHbIC U TOTapUPMUIECKIE YPABHEHUS
2.5 [enbie 1 IpoOHO-paIiOHATBHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEPAaBEHCTBA
2.7 [TokazarenpHbIE U TOTaprUPMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuuecke HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI
3 OyHKIUU U Tpaduku




@Oynkius, crocodsl 3amanus GyHkuuu. ['paduk ¢ynkumuu. BzaumHo oOpartHbie

>l ¢ynkuuu. Yétneie u Heu€THBIe QyHKIMU. [lepuoauueckue GyHKINHN
OOnacte ompeneneHus: W MHOXECTBO 3HaueHWi ¢ynkuuu. Hymu ¢ysknum.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuu. HauOosbliee m HauMeHblIee 3Hau€HHUE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areieM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumnToTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIE0BATEIILHOCTEH
3.8 ApudmeTrndeckas U reoMeTpudeckas mporpeccun. @opmyria CI0KHBIX TIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpuMeHeHHe TPOM3BOIHOW K HCCIEAOBAaHUIO (YHKUUH HAa MOHOTOHHOCTH M
4.2 sKCTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 [TepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMHu. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucarenpHast CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Marematnka. AnreOpa u Hayajia MaTeMaTH4eckoro ananusa; 10 kmacc.
yrayonennoe odyuyenne Mepaisaik A.l'., Homuposckuii J[.A., [TossikoB B.M.;
nox penakuuei [logonsckoro B.E. O6uiecTBo ¢ orpaHnYeHHON
orBeTcTBEHHOCTHIO N3narenbckuil neHtp «BEHTAHA-I'PA®y;
AxnmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

» MatemaTuka. AnreOpa 1 Hayajla MaTeMaTUYeCKOro aHanu3a; 11 kmacc.
yrayonenHoe ooyuenue Mepsinsik A.I'., Homuposckuii [[.A., Tlonsikos B.M.;
nox peaakiueit [ogonsckoro B.E. O61iecTBo ¢ orpaHndeHHOM
oTBeTCcTBEHHOCThIO M3narenbckuii nuentp «BEHTAHA-TPA®y;
Axunonepnoe o6mectso «M3narenscrBo «lIpocsemienne»

* Matematuka. ['eomerpus; 10 knace. yrinyonennoe ooyuenne Mep3msik A.L.,
Homuposckuii [I.A., Ilonskos B.M.; nox penakuuneit [lononsckoro B.E.
OO011ecTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKUI LEHTP
«BEHTAHA-I'PA®y»; AxunonepHoe o61iectBo «M31aTenbcTBo
«IIpocsenieHue»

» Maremaruka. ['eometpust; 11 kinacc. yrny0iaenHoe ooyuenue Mepsnsk AL,
Homupogsckuii [[.A., [TonsikoB B.M.; nox penakuueit [logonsckoro B.E.
OOG111ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «3maTenbcTBo
«IIpocsemenue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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