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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpeaHero oOiiero oOpa3oBaHws,
MOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YYaloMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIaJIeBaloOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrOo aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKa3bIBaTh
YTBEPKJICHUSI C TIOMOILIBIO MHIYKUUU U PacCyXAaTh JEAYKTHUBHO, HMCIIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyueHus yueGHOro kypca «Anredpa W Hayajla MaTeMaTH4YECKOTO
aHanu3a» OOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIllUH,
UHTEpPIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeILHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe MW HadyajlaM MaTEeMaTHYECKOTO
aHaln3a JEKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUKCIEHUD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YecKoro aHanu3a», «MHo)kecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKUE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHus: Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUsl, €CTECTBEHHO JOTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pasjaenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJiepKaHNEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOyuaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO (HOopMUpyeTcs U
COBEPILIEHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh pPeajbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYUYEHHbIE IPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO CHOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIM4ecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEPIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypajbHBIX, IEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud U ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS JUIS PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PA3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKammx mnapamerpsl. [lodydeHHblEe yMEHHSI HIMPOKO HCHOJB3YIOTCS MpH
UCCJIEeNOBAHUM (DYHKIMI C TOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJIEHHE HauOOJBIINX M HaUMEHBIINX 3HAYeHUH (DYHKLIUU.
JlannHast copepkarenbHas JIMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysiaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TAKKE BBIPAKCHUU,
COJEpKaIlMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pPa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETYyKTHBHBIX
paccyxaeHuil, pabOTl €  CHMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMUecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIMMI, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK W C pEIIeHUEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oosblloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTHnyeckoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKJIAJHBIX 3a/ad,
JOCTYITHBIX 0O0Yy4YarolMMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMHA, OMpEeAeNsiTb HMX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUS, BBIYUCIATH MIomanu (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee peHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-I)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIICHUs, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYCHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeToIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIBHBIA SI3BIK, OOBEIUHSIONINN BCE pa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHMU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMAaTUKH U HCIIOJIb30BATh €r0 JJI BBIPAXKEHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUECKON JIOTMKM CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBILUICHUS
00y4aroIuXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJEIUPOBAHUS, KOTOPHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS STUX MOJENEH C TOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/iesoB MIPOrpaMMbl, TIOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJsl PelleHUs NPUKIagHbIX 3adad. llpu
pellIEHNH  peajbHBbIX  MPAKTUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B IMpolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «Anredpa 1 Hayana
MaTEMaTUYECKOrO aHATU3ay.

Ha wusydyenme ydeOHOro Kkypca «Anrebpa W Hadajla MaTeMaTHYECKOTO
ananu3za» orBojautca 306 yacos: B 10 knacce — 136 vacos (4 yaca B Heznento), B 11
kiacce — 170 gacoB (5 4acoB B HEZEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITUYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble Tnepuoanyeckue apoou. [IpuMmeHeHue npoOeil U HPOLIEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHanbHBIE W UPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYKCICHUH.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHoMm Hprotona. HMcnosib3oBaHue
NoAXOsAIEH (OPMBI 3aMUCH JECHCTBUTEIBHBIX YACEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKazaTeleM W €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymucna. CpoiictBa norapu¢pma. JleciTUuHbIE U HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOTO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-ClenCTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOM TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUN, COACPIKAIIMX CTETICHN U KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pmMUUECKUX YpaBHEHHM.

OcHOBHBIE TPUTOHOMETPHUYECKHE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHoOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OIPENCIUTENS Ul PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENN C
ITOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHHI M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3MyHbIX 00JIacTeld HayKu U peasibHOU
YKU3HU.

DOyHkuuu U rpapuku

®yHkus, crnocoObl 3amgaHus (QyHKIuMM. B3auMHO 0OpaTHble (YHKIMH.
Kommnosumms pyskiuii. I'paduk  yHkum. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIe 1 HeuéTHbIe GyHKuMU. [leproauyeckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (YHKIMKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKLIMIA 715 pelIeHUs] YpaBHEHUM.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajaim3a

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuueckas nporpeccusi. CyMMma O0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpecCcruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMHU. OnpeesneHne, reOMeTpUUECKUi U
busznyecKkuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oIlepald HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LEIbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a7ad M 3aJad W3 Pa3IMYHBIX 00JacTel HAyKd W peaybHOU
YKU3HH, UHTEPIPETALMS MOTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKHU

I'paduk xommoszunuu ¢GyHkIUd. ['eoMmerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPAPHUKH.

['padrueckne mMeTonbl pelieHHs YpaBHEHHMM W HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUW 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEATBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajan3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIErOo  3HAYEHUU
HEIMpPEePbIBHON (YHKIMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYYIIEro pEeuieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEIENIEHHs CKOPOCTH M YCKOPEHHMsS IIpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

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

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpana mno ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpanga s HAXOXKIACHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIbI0 U depeHIaTIbHbIX
YPaBHCHUM.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00YYaIOMErocss Kak akTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUMH,
IpoLEeIyp TpaKJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHU C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaT€MaTHUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCHPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIeKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

S) pu3uecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYECKWe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryispHas (U3NYecKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJly, OCO3HaHUE ILIEHHOCTU TPYyIOJIO0Us, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrn W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHIO W
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATTbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeoBEUeCKOM IesATEeIbHOCTH, 3TaroB ¢
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIN3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPAaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUYECKUX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAINIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIEHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSTEILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHI KaK HCCIENI0BATEIbCKHI WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IIPOBOJUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, HUCCIIEI0BAaHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, sIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIOACHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATH AeUIMTH MHPOPMAIIMH, TaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAINIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3luyHbIX (dopmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHbopMaIuu o CaMOCTOSITEIIBHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJayH,
KOMMEHTUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1aeMOil TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUsI, COIMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYAaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 331a4i, SKCIIEPUMEHTA, UCCIEIO0BAHNUS,
IPOEKTa, CaMOCTOSITENBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHON  pedieKkcuu KaK  OCO3HAHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CaAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIIbHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacrpencisiTh
BUJIbI pabOT, JOTOBapUBaThCSA, OOCYX JaTh TMPOIECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOM JEHUCTBHUS C JIPYTMMHM YJIEHAMH KOMAH[bI, OLICHHUBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIbBTATBI

K xonmy obOydyenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJIbTAaThl TI0 OTACIBHBIM T€MaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIUu3a»:

Yucii1a ¥ BBIYUCTICHUSA

cBOOOIHO OIEpPUPOBaTh MOHATHUSAMHU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas JApoOb, MPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTEIBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUONKEHHBIC BBIYUCIICHUS, TTpaBUiIa OKPYTJICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CcBOOOJIHO OMNEpUPOBATh TIOHATHUEM: CTEMEHb C IeJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCIIOBOI'O apTyYMEHTA;

OIEpUpPOBaTh MOHATUSIMH: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YMCIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jU4YHbIE METOAbl PEIICHHS palUOHANIBHBIX M JPOOHO-
palMOHAIBHBIX ypAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL peLIeHus 3a/1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpenenuTeNs 2 X 2 Juisl BBIYMCICHUS €ro 3HAYEHHS,
OPUMEHATh ONPEAEIUTENI JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpPUIl W OIpPEAEIHUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOpHSIMHU Uil MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUI;

cBOOOZIHO OMNEpPUPOBATHh MOHATUAMU: HppaIHOHATIbHBIC, MOKAa3aTelIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS POBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKCHHI;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJBbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBUIO 3a/Jayd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHMS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHIO3UIMUSA (QYyHKUMWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIPeo0pa3oBaHus rpauKoB PyHKIUT;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUH QPYHKUNU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CTENeHW KakK (DYHKIMM OOpaTHOM CTEneHu ¢
HaTypaJbHbIM 0OKa3aTeJEM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBaJpaTU4Has U JpOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHHU;

cBOOOJIHO ONEpUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEH MpHU pElIeHUH 3aJlay U3 APYrHMX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apu@MeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSIMU: HENPEPbIBHbIE (DPYHKLIHH, TOYKU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka GyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHUEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSAMU: NEepBasi M BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  MOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

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

CBOOOJIHO OIEpPHPOBATh TMOHATHUSAMHU: OIpEACNCHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

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

Yucsia ¥ BBIYMCJICHUSA:

CcBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IENbIX UYHCEN, UCIOJIb30BATh MPU3HAKH JAECTUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIMOHAIIBHBIE, MOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOxoammble  (HOPMYJIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuPpMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0OKa3aTeJbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKrue METO/IbI I PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM ammnapara aireOphl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYECKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM INIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIu3a:

MCITIOJIb30BATh MPOU3BOIHYIO JIJISl KCCIICIOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI,

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

WCMOJIb30BaTh MPOU3BOAHYIO JJII HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-d)KOHOMUYECKUX, 3ajJadax, s
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoit wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIMHA U BBIYHUCISATH
uHTerpan no gopmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (PUTYp B 0OBEMBI TEI C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TMpHUMEpe
cocraBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIbHO-DKOHOMUYECKOTO H
¢u3nuecKkoro xapakrepa, CpeJcTBaMi MaTEMaTHIECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

11 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie — IHpakrueckue o0pa3oBaTre/ibHbIE
padoThI padoThI pecypenr
| I/ICCJ'IG,HOBaHI:Ie (GYHKIUH C TOMOIIBIO 24 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 14 0.5
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 0.5
Tpuronomerpruyeckue HepaBeHCTBA
4 UppatnmonansHble, MOKa3aTENbHbBIE U )3 |
norapuMUUecKre HePaBeHCTBA
5 KommiekcHbie uncia 10 0.5
6 HarypanbsHsle u nensie yucna 12 1
CucreMsl paliioHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 0.5
ypaBHEHUH
8 3ajauu ¢ mapameTpamu 20 0.5
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AU 36 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 6.5 0




IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
]
Jl:;n Tema ypoxka Beero Kontposbubie IIpakrnueckue fI[:yT:eHnﬂ :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypenr
[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBAaHMIO (DYHKIMI Ha 1 https://m.edsoo.ru/72b24£d7
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHMIO (QYHKIIHI Ha 1 https://m.edsoo.ru/alc89b24
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K
UCCIIeIOBaHMIO (YHKIIHI Ha 1 https://m.edsoo.ru/c165191e
MOHOTOHHOCTb U KCTPEMYMBI
[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha 1 https://m.edsoo.ru/787del7d
MOHOTOHHOCTb U 3KCTPEMYMBI
[IprMeHeHne npon3BOIHOM K
UCCJIEIOBaHUIO (QYHKIIMI Ha 1 https://m.edsoo.ru/b4fdf8fe
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpuMeHeHne Nponu3BOIHON K
UCCIIeIOBAaHHIO (DYHKIIHI Ha 1 https://m.edsoo.ru/d4a7b6f7
MOHOTOHHOCTb U 3KCTPEMYMBI
Haxoxaenne HanbompIiero u
HaVWMEHBIIETO 3HAYECHUS 1 https://m.edsoo.ru/4c1533d

HENpEepbIBHON (PYHKIIMU HA OTPE3Ke



https://m.edsoo.ru/72b24fd7
https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/b4fdf8fe
https://m.edsoo.ru/d4a7b6f7
https://m.edsoo.ru/4c15f33d

Haxoxnenue HanbonbLIero u
HAVMMEHBILIETO 3HAUYECHUS
HENPEePBhIBHON (YHKIIUU HA OTPE3Ke

https://m.edsoo.ru/a4f28db4

Haxoxnenue HaubonpLero u
HAUMEHBIIEr0 3HAYCHUS
HENPEePBIBHON (DYHKIIUU HA OTPE3KE

https://m.edsoo.ru/36697f39

10

11

12

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE
Haxoxnenune HanbompIIero u
HaMMEHBIIETO 3HAUCHHUS
HeTIpephIBHON (PYHKIINU HA OTpe3Ke
Haxoxnenune HanbompIIero u
HaMMEHBIIETO 3HAUCHHUS
HETIPephIBHOHN (PYHKIINU HA OTpe3Ke

https://m.edsoo.ru/77268c2b

https://m.edsoo.ru/7bal 1134

https://m.edsoo.ru/b8438d9b

13

[Ipumenenre npou3BOIHOM ISt
HAXOXKJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAIHBIX 3a/1a4ax

https://m.edsoo.ru/9¢594e6d

14

15

16

[IpumeneHnre npou3BOIHOM IS
HAXOXJICHUS HAWJIYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUS HAaWITy4lIEro peluieHus B
MPUKJIaAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM 1S

HaXOXXIACHUA HAWJIYYIICTO PCHICHUSA B
MPUKJIAAHBIX 3aaadax

https://m.edsoo.ru/b27235ee

17

[IprmeHeHnre mporu3BOIHOMN ISt



https://m.edsoo.ru/a4f28db4
https://m.edsoo.ru/36697f39
https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/9c594e6d
https://m.edsoo.ru/b27235ee

HaXOXXIACHUA HAWJIYYIICTO PCHICHUA B
MMPUKIAAHBIX 3a/ladax

[IpuMeHeHne npou3BOAHON IS
OIIpENIENIEHUS] CKOPOCTH U YCKOPEHUS

18 . 1 https://m.edsoo.ru/59e47d67
npoiiecca, 3aJaHHOTro (OPMYIIOH UITH
rpadukom
[IpumeHeHue nporu3BOIHOMN 11t
19 OTPEACICHII CROPOCTH 1 yCKOIZ,eHH;I 1 https://m.edsoo.ru/971£5943
nporiecca, 3aJaHHOTr0 (OPMYIIOH UITH
rpaduKkom
20 Komnoszumus ¢pyHkimii 1 https://m.edsoo.ru/25a29552
21 Komrmozumus ¢pyHKImi 1 https://m.edsoo.ru/8d86b63b
22 Komnoszumus ¢pyHkimii 1 https://m.edsoo.ru/6¢cf3dbe4
23 Komnosunus ¢pyHknumit 1
KonTponbHnas pabora:
24 "UccnenoBanue GyHKIMH ¢ 1 https://m.edsoo.ru/45e836e7
MTOMOIIIBIO TTPOU3BOAHON"
25 Hepeoobpasiias, 0CHOBHOE CBOHCTBO 1 https://m.edsoo.ru/d6b88931
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX
26 ¢bynkuuit. [IpaBuna HaxoXKAEHUSA 1 https://m.edsoo.ru/a872a135
epBOOOPA3HBIX
[TepBooOpa3HbIe 2IIEMEHTAPHBIX
27 dbynaknumid. [TpaBuna HaxoxaCHUS 1 https://m.edsoo.ru/ecbb5cd3
NepBOOOPaA3HBIX
Hurerpai. I eoMeTpuyeckuii CMbICIT
28 1 https://m.edsoo.ru/9a928cae
MHTETpaa
29 Beruucnenue onpenenéHHoro 1 https://m.edsoo.ru/ca9bec52



https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/971f5943
https://m.edsoo.ru/25a29552
https://m.edsoo.ru/8d86b63b
https://m.edsoo.ru/6cf3dbe4
https://m.edsoo.ru/45e836e7
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/a872a135
https://m.edsoo.ru/ecbb5cd3
https://m.edsoo.ru/9a928cae
https://m.edsoo.ru/ca9bec52

uHTerpana no ¢popmyne Hetorona-
JletiOHuIa

30

31

32

Brrunciienue onpenenéHHoro
uHTerpana no ¢popmyne Hetorona-
JleiiOHuna

[IpumeHneHue uHTerpana s
HAXO0XICHUS TUIoHIaIel TIOCKUX
¢buryp

[IpumeHeHue uHTErpana s
HAXO0XJICHUS TUIoNIa/Iel TUIOCKUX

¢uryp

https://m.edsoo.ru/972al115

https://m.edsoo.ru/8893e18d

33

[IpumeHnenue nHTETpaNa s
HaXO0XIECHUs IUIoLaiel TUIOCKUX

¢uryp

34

[IpuMeHnenue nHTETpaNa s
HaXO0XIeHUSI 00HbEMOB
T€OMETPUUYECKHUX T

https://m.edsoo.ru/5a81da96

35

36

IIpumepsl pereHunit
nudepeHIaTbHBIX YpaBHEHUN
IIpumepsl pereHunit
mudhepeHIMaTbHBIX YpaBHEHUI

https://m.edsoo.ru/eba4834c

https://m.edsoo.ru/29e¢9aba6

37

MaremaTrueckoe MOAECITMPOBAHUE
pEaTBHBIX MPOIECCOB C MTOMOIIBIO
Qg depeHIMaIbHbIX ypaBHEHUN

https://m.edsoo.ru/4587db4c

38

MaremaTrnueckoe MOAECIMPOBaHUE
pEeabHBIX MPOLIECCOB C MTOMOIIBIO
muddepeHIMaNbHbIX ypaBHEHUH.
KonTponbhas pabora:

0.5

https://m.edsoo.ru/35d34e25



https://m.edsoo.ru/972a1115
https://m.edsoo.ru/8893e18d
https://m.edsoo.ru/5a81da96
https://m.edsoo.ru/eba4834c
https://m.edsoo.ru/29e9aba6
https://m.edsoo.ru/4587db4c
https://m.edsoo.ru/35d34e25

"IlepBooOpaznas u unterpan” (0,54)

Tpuronomerpuueckue GyHKIIUH, UX

39 . https://m.eds00.ru/8294d298
CBOWCTBA U TpaduKu
Tpuronomerpuyeckue KIIMH, UX

40 P . P Pynicuan, https://m.edsoo.ru/be4fdc16
CBOIiCcTBa U rpaduKu
Tpuronomerpuueckue QyHKIHH, UX

41 bl P Pynicu hitps://m.edsoo.ru/24d99a13
CBOWCTBA U TrpaduKu
Tpuronomerpuueckue GyHKIUH, UX

42 p . p (ymxr, https://m.edsoo.ru/dc3ad111
CBOWCTBA U TpapuKu
T

43 pr OHOMCTPHICCKHE (pYHKIUHH, X https://m.edsoo.ru/18a64fta
CBOIicTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

44 YpaBHEHUH € MOMOIIBIO https://m.edsoo.ru/ecla2fc7
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

45 YpaBHEHUH € MOMOIIBIO https://m.edsoo.ru/4e3fd474
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX

46 YPaBHEHUH € MOMOIIBIO https://m.edsoo.ru/c2e7¢593
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX

47 YpPaBHEHUH € TOMOILIBIO https://m.edsoo.ru/c2fd7f3f
TPUTOHOMETPHYECKON OKPYKHOCTH
Pemienue TpuroHoMeTpUYECKUX

48 P P https://m.edsoo.ru/1a2229a7
HEPABCHCTB
Pemenne TpuroHOMeTprUECKUX

49 p p https://m.edsoo.ru/9eb6285f
HEPABCHCTB

50 Pemenune TpuroHoMeTpuuecKux https://m.edsoo.ru/c4ea39e4



https://m.edsoo.ru/8294d298
https://m.edsoo.ru/be4fdc16
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/dc3ad111
https://m.edsoo.ru/18a64ffa
https://m.edsoo.ru/ec1a2fc7
https://m.edsoo.ru/4e3fd474
https://m.edsoo.ru/c2e7c593
https://m.edsoo.ru/c2fd7f3f
https://m.edsoo.ru/1a2229a7
https://m.edsoo.ru/9eb6285f
https://m.edsoo.ru/c4ea39e4

HEPABEHCTB

Pemennie TpUroHOMETPUUECKUX

51 https://m.edsoo.ru/552{882¢
HEPaBEHCTB
Pemenue TpuroHoMeTpHIeCKUX
HepaBeHcTB. KoHTposibHas paboTa:

52 "I'paduku TPUTOHOMETPHUUECKHUX 0.5 https://m.edsoo.ru/d269fbf8
dbyakumid. TpuroHoMeTpuiecKue
Hepasenctsa" (0,549)
OCHOBHBIE METO/IbI pEIICHHUS

53 https://m.edsoo.ru/81c3dd2c
MOKa3aTeIbHBIX HEPABCHCTB
OCHOBHBIE METO/IbI pELICHUS

54 https://m.edsoo.ru/17dc6ff1
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

55 https://m.edsoo.ru/793cad36
MOKAa3aTeIbHBIX HEPABCHCTB
OCHOBHBIE METO/IbI pEIICHHUS

56 https://m.eds0o.1ru/235985a4
MOKAa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

58 https://m.edsoo.ru/5a81cdb2
norapu(pMUUECKIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

59 ARLP https://m.eds00.ru/91498ea5
JorapupMUUECKUX HEPABEHCTB
OCHOBHBIE METO/TBI PEIICHUS

60 https://m.edsoo.ru/5b7d4dc6
norapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

61 https://m.edsoo.ru/d223d229
norapu(pMHUUECKUX HEPABEHCTB

2 OCHOBHBIE METO/IbI PELICHUS

J'IOI‘apI/I(pMI/I‘-IeCKI/IX HCEPAaBCHCTB



https://m.edsoo.ru/552f882c
https://m.edsoo.ru/d269fbf8
https://m.edsoo.ru/81c3dd2c
https://m.edsoo.ru/17dc6ff1
https://m.edsoo.ru/793cad36
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/5a81cdb2
https://m.edsoo.ru/91498ea5
https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/d223d229

OCHOBHBIC MCTOJbI pCHICHUA

63 https://m.edsoo.ru/15dc7746
HUPpALMOHATILHBIX HEPABEHCTB
OcHo € METO elie

64 HOBHDIE METO/b! PCILICHHA https://m.eds00.ru/271334a9
UPpAlMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIbI PEIIECHUS

65 AR P https://m.edsoo.ru/5dd722d8
HUPpALMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIIBI PEILIEHUS

66 ABLP https://m.edsoo.ru/b1fe93ee
HUPpALMOHATILHBIX HEPABCHCTB

67 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB

68 OCHOBHBIE METO/IbI pEIICHHUS
HUPpALMOHATILHBIX HEPABEHCTB
I'paduueckue MeToIbl pelieHus

69 pad Aibl petiien hitps://m.edsoo.ru/fed 1692b
UPPAIMOHATILHBIX YPABHCHHMA
I'pa €CKHE METO elre

70 pagueckue MeToa! pem imﬂ https://m.edsoo.ru/cd24f4c7
UPPAIMOHATILHBIX YPABHCHHMA
I'paduueckre METOABI PELIEHUS

71 pad ARLP . https://m.edsoo.ru/22d6£222
MOKa3aTeNbHBIX YpaBHEHUN
I'paduueckue MeTo 1Bl peIEHUS

72 pad AbLP https://m.edsoo.ru/2bef6717
MOKA3aTeIbHBIX HEPABCHCTB
I'padnueckre METOABI PELIEHUS

73 pad AP P . https://m.edsoo.ru/aafb357¢
nmorapu(MUUECKUX YpaBHEHUN
I'paduueckne METOIBI pELIEHUS

74 pad ABLP https://m.edsoo.ru/9ac2bfb2
norapupMHUUECKUX HEPABEHCTB
I'pacdrueckiie METOIBI PELICHUS

75 pag APLD https://m.edsoo.ru/4d21£b76
norapu(MUIECKIX HEPABEHCTB
I'padnueckne METOIBI pELIEHUS

76 p (b ABLP https://m.edsoo.ru/6aaef75a

MOKa3aTeNIbHbBIX U JOrapu(OMUUYECKUX



https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/5dd722d8
https://m.edsoo.ru/b1fe93ee
https://m.edsoo.ru/fed1b92b
https://m.edsoo.ru/cd24f4c7
https://m.edsoo.ru/22d6f222
https://m.edsoo.ru/2bef6717
https://m.edsoo.ru/aafb357c
https://m.edsoo.ru/9ac2bfb2
https://m.edsoo.ru/4d21fb76
https://m.edsoo.ru/6aaef75a

ypaBHEHUI

77

78

79

['padmyeckue METOABI peLICHHS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHbBIX U JTOrapuOMUUECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

https://m.edsoo.ru/acd32149

https://m.edsoo.ru/fffb2d68

https://m.edsoo.ru/a2b88522

80

KonTtponsHast pabora:
"UppanuoHaibHble, IOKa3aTelbHbIE U
norapuMHIECKHEe HepaBeHCTBRA"

https://m.edsoo.ru/d81de93b

81

Kowmmnnekcueie yncia.
AnrebOpanyeckas u
TPUTOHOMETpUYECKask (POPMBI 3aTTUCH
KOMIIIEKCHOTO YHClia

https://m.edsoo.ru/d8bd6631

82

83

84

KommiekcHbie uncna.
Anrebpanyeckas u
TpUTOHOMETpHUEcKas (POPMBI 3aITUCH
KOMITJIEKCHOTO YHCIIa

Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

https://m.edsoo.ru/187c44ac

https://m.edsoo.ru/73341746

https://m.edsoo.ru/57629985

85

86

N300pakeHre KOMIUIEKCHBIX YHUCENT
Ha KOOPJIMHATHOM MIIOCKOCTH

I/I306p AXKCHHUEC KOMIIJICKCHBIX YU CCII

https://m.edsoo.ru/8c93cbd7

https://m.edsoo.ru/3a41cc66



https://m.edsoo.ru/acd32149
https://m.edsoo.ru/fffb2d68
https://m.edsoo.ru/a2b88522
https://m.edsoo.ru/d81de93b
https://m.edsoo.ru/d8bd6631
https://m.edsoo.ru/187c44ac
https://m.edsoo.ru/73341746
https://m.edsoo.ru/57629985
https://m.edsoo.ru/8c93cbd7
https://m.edsoo.ru/3a41cc66

Ha KOOPJMHATHOM MJIOCKOCTH

®opmyna Myaspa. Kopau n-oit

87 https://m.edsoo.ru/a5bedee8
CTEIIEHH U3 KOMIUIEKCHOT'O YHCiIa
dopmyna Myaspa. Kopuu n-oit

88 pMY yasp p https://m.edsoo.ru/22blca52
CTEIEHN U3 KOMILUIEKCHOTO YHMCIIa
[IpuMeHeHe KOMITJICKCHBIX YHCENT

89 JUTSL pelIeHust (PU3NIEeCKUX U https://m.edsoo.ru/287818af
T€OMETPUUYECKHX 3a/1a4
[IpuMeHeHHEe KOMITJICKCHBIX YHCE
JUTS petieHns QU3NIECKUX

90 reOMETPUUECKHX 3a/1au. 0.5 https://m.edsoo.ru/63be536f
KonTtponsHast pabora:
"KommiiekcHbie uncia" (0,59)

91 Harypanbnbie u nenbie yncina https://m.edsoo.ru/46736¢23

92 Harypanbnble u nensie yncia https://m.edsoo.ru/a7bcc942
IIpuMeHeHne IPU3HAKOB TEJIMMOCTH

93 p p A https://m.edsoo.ru/b162b7ca
LENBIX YHUCET
IIpuMeHeHHe TPU3HAKOB IEIMMOCTH

94 p p A https://m.edsoo.ru/68bb5921
LIENTBIX YHCEN
IIpuMeHeHne IPU3HAKOB IEJIMMOCTH

95 P p A https://m.edsoo.ru/bdb89cca
nenbix yncen: HOJ[ u HOK
IIpuMeHeHNe IPU3HAKOB AETUMOCTH

96 P p ¢ https://m.edsoo.ru/a85cdd79
nensix yucen: HOJl u HOK
IIpuMeHeHnne IpU3HAKOB IETUMOCTH

97 p p a https://m.edsoo.1u/f636¢614
ENBIX YUCEI: OCTATKH M0 MOIYITIO
[IpuMeHeHNEe IPU3HAKOB IEINMOCTH

98 P p g https://m.edsoo.ru/edc239c4
EJBIX YUCEI: OCTATKH IO MOIYITIO

99 IIpuMeHeHne MpU3HAKOB ACITUMOCTH



https://m.edsoo.ru/a5be4ee8
https://m.edsoo.ru/22b1ca52
https://m.edsoo.ru/287818af
https://m.edsoo.ru/63be536f
https://m.edsoo.ru/46736c23
https://m.edsoo.ru/a7bcc942
https://m.edsoo.ru/b162b7ca
https://m.edsoo.ru/68bb5921
https://m.edsoo.ru/bdb89cca
https://m.edsoo.ru/a85cdd79
https://m.edsoo.ru/f636c614
https://m.edsoo.ru/edc239c4

OEJIBIX YUCECII: OCTATKU 10 MOIAYJIIO

100

101

HpI/IMeHCHI/IC IIPU3HAKOB JCIIMMOCTHU
HEJIBIX YUCECII: OCTATKU 110 MOIAYJIIO

HpI/IMeHCHI/IC IIPU3HAKOB JACIIMMOCTHU
LEJIBIX YUCEIL: aJITOPUTM EBKJII/II[a JUIs
pE€UIICHUA 3a4a4 B HEJIBIX YUCIaX

https://m.edsoo.ru/77a47562

102

KonTponpHas padora: "Teopus
HebIX yucen"

https://m.edsoo.ru/fdb581a2

103

104

105

CucremMa 1 COBOKYIHOCTh
ypaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUSA

Cucrema n COBOKYITHOCTb
ypaBHeHPIfI. PaBHOCHIBHEIE CUCTEMBI
N CUCTCMBI-CIICACTBHUA

OcHOBHBIE METO/BI PELLIEHUS CUCTEM
U COBOKYITHOCTEH palliOHaIbHBIX
YpaBHEHUHU

https://m.edsoo.ru/e1745b95

https://m.edsoo0.ru/655dd6fb

https://m.edsoo.ru/e17f79ce

106

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM
Y COBOKYITHOCTEW HppalMOHAIBHBIX
YpaBHEHUHU

https://m.edsoo.ru/34c15bcl

107

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM
Y COBOKYITHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUU

https://m.edsoo.ru/bbd36d23

108

109

OCHOBHBIE METO/IbI PELLICHUS] CHCTEM
Y COBOKYITHOCTEM MOKA3aTeIbHBIX
ypaBHEHUU

OcHOBHBIC MCTOJbI pCHICHUSA CUCTCM
)41 COBOKYHHOCTCﬁ J'IOI‘apI/I(I)MI/I‘-IeCKI/IX

https://m.edsoo.ru/636¢7c¢d8

https://m.edsoo.ru/a2dac63a



https://m.edsoo.ru/77a47562
https://m.edsoo.ru/fdb581a2
https://m.edsoo.ru/e1745b95
https://m.edsoo.ru/655dd6fb
https://m.edsoo.ru/e17f79ce
https://m.edsoo.ru/34c15bc1
https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/636c7cd8
https://m.edsoo.ru/a2dac63a

ypaBHEHUI

110

111

112

113

114

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM
U COBOKYITHOCTEH JIOrapu(pMHUUECKUX
ypaBHEHUI

[IpuMeHeHne cucTeM K peleHUIo
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3INyYHbIX 00JacTel HAyKH U
peaIbHOM JKU3HU, UHTEPIIPETALIUS
MOJIyYEHHBIX PE3y/IbTaTOB

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3aJa4 u3
pasInYHbIX 001acTe HayKu U
peanbHOM )KU3HU, HHTEPIPETALINS
IIOJIyYEHHBIX PE3YJITATOB

IIpuMeHeHrne HEpaBEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3InYHbIX 001acTe HayKu U
peanbHOM )KU3HU, UHTEPIPETALIHS
MIOJIyYEHHBIX PE3YJITATOB

[TpuMeHeHNEe HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3
pa3IUYHbBIX 00J1aCTe HayKu U
peabHON )KU3HH, HHTEPIIPETALIUS
MOJIyYEHHBIX PE3yIbTAaTOB.
Kontponbnas padota: "Cucremsr
palMoOHATEHBIX, UPPAIIHOHATBHBIX
NOKa3aTeIbHbBIX U JIOTapu(pMUIECKUX
ypaBaenuii" (0,549)

0.5

https://m.edsoo.ru/c96be5d2

https://m.edsoo.ru/6393645¢

https://m.edsoo.ru/48a35649

https://m.edsoo.ru/7fcf8c11

https://m.eds00.ru/9922183a

115

['eomeTpuueckue o6pa3bl ypaBHEHUN

https://m.edsoo.ru/5964bd28



https://m.edsoo.ru/c96be5d2
https://m.edsoo.ru/6393645c
https://m.edsoo.ru/48a35649
https://m.edsoo.ru/7fcf8c11
https://m.edsoo.ru/9922183a
https://m.edsoo.ru/5964bd28

Ha KOOPJMHATHOM MJIOCKOCTH

116 ['eomeTpuyeckre 00pas3bl ypaBHEHUI 1
Ha KOOPJMHATHOM MJIOCKOCTH
P € e

117 AUHOTAILHBIC YPABHCHIA © 1 hitps://m.edsoo.ru/c1213849
rnapameTpamMu
Panmonan € HEepaBEHCTBA C

118 HHOHAILHDIC HEPABCHCTB 1 https://m.edsoo.ru/2cfac246
napaMeTpamu
P

119 AHHOHAIBHBIC CHCTEMDI € 1 https://m.edsoo.ru/57d45bab
napaMeTpamMu
u

120 PPAUHOHATLHBIC YPABHCHHA, 1 https://m.edsoo.ru/b5balf6a
HEpaBEHCTBA C MTapaMeTpaMu
Hppannonan € CHCTE C

121 PPAIMOHATIHHEIE CHCTEML 1 hitps://m.edso0o.ru/3f2c9546
napaMeTpamMu
I1

122 OKASATCILHBIC YPABHCHUA, 1 https://m.edsoo.ru/8b48e9c2
HEpaBEHCTBA C MapamMeTpamMu
I1

123 OKA3ATCIBLHRIC CHCTEMBL © 1 https://m.edsoo.ru/e627c¢75¢
napaMeTpamu
Jlora eCKHe ypaBHEHUS,

124 rapuQMIECKUE ypaBHeHHA 1 https://m.edsoo.ru/b88a8alf
HEpaBEHCTBA C MapamMeTpamMu
JlorapudmMuueckue CUCTEMEI C

125 pud 1 https://m.edsoo.ru/c59fc125
napaMeTpamu
T

126 PHTOHOMETPHHACCITHE YpaBHEHA € 1 https://m.edsoo.ru/e1788242
napaMeTpamu

127 TpuroHOMETpHUYECKUE YPAaBHEHUS C 1
napaMeTpamMu
TpUroHoMeTprUYECKHE HEPABEHCTBA C

128 p p p 1 https://m.edsoo.ru/c82157b1
napaMeTpamu

129 TpUroHOMETPUYECKHE CUCTEMBI C 1 https://m.edsoo.ru/85ea8653



https://m.edsoo.ru/c1213849
https://m.edsoo.ru/2cfac246
https://m.edsoo.ru/57d45bab
https://m.edsoo.ru/b5ba1f6a
https://m.edsoo.ru/3f2c9546
https://m.edsoo.ru/8b48e9c2
https://m.edsoo.ru/e627c75e
https://m.edsoo.ru/b88a8a1f
https://m.edsoo.ru/c59fc125
https://m.edsoo.ru/e1788242
https://m.edsoo.ru/c82157b1
https://m.edsoo.ru/85ea8653

napaMeTpamu

130

131

132

133

134

135

136

[TocTpoenune u uccienoBanue
MaTE€MaTU4YeCKUX MOJENIEH peabHbIX
CUTYyalUi C IOMOULIBIO YPABHEHUH C
rapameTpamu

[TocTpoeHue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyalMi C IOMOULIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

[Toctpoenue u uccienoBanue
MaTEMaTHUYECKUX MOJENIEH PeaIbHbIX
CUTYalUH C IIOMOILBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

[TocTpoenue u uccneoBanue
MaTeMaTHYECKUX MOJIeNel peabHbIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapaMeTpaMu

[TocTpoeHue u uccneaoBaHue
MaTeMaTHYECKUX MOJIENIeH peabHbIX
CUTYAIIH C IIOMOIIBIO CUCTEM
YpaBHEHHMI C MTapaMeTpaMHu.
Kontponbnas padota: "3agauu ¢
napametrpamu” (0,549)

[ToBTOpeHnue, 060061IeHNE,
CHUCTEMATH3alMs] 3HAHWIA:
"VpaBHeHus"

[ToBTOpenme, 0600MIEHNE,
CcUCTEeMaTH3allus 3HAaHHH:
"VpaBHeHus"

0.5

https://m.edsoo.ru/1346597¢

https://m.edsoo.ru/8ddcc5f8

https://m.edsoo.ru/dc15elbc

https://m.edsoo.ru/8bb56815

https://m.edsoo.ru/5e14c2d2

https://m.edsoo.ru/88fa2b1f



https://m.edsoo.ru/1346597e
https://m.edsoo.ru/8ddcc5f8
https://m.edsoo.ru/dc15e1bc
https://m.edsoo.ru/8bb56815
https://m.edsoo.ru/5e14c2d2
https://m.edsoo.ru/88fa2b1f

137

[ToBTOpenue, 06001ICHNE,
cUucTEMaTU3aIUs 3HAHWH:

"VpaBHenus. Cuctembl ypaBHEHUN"

https://m.edsoo.ru/6e596f46

138

[ToBTOpeHue, 06001ICHNE,
cUcTeMaTu3alys 3HaHuH

"VpaBaenus. CucreMbl ypaBHEHUN"

139

140

141

[ToBTOpEeHmE, 0600IICHNE,
CHCTEeMAaTH3aIus 3HaHUH

"VpaBuenus. CucreMbl ypaBHEHUN"

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"Hepasencrtna"

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"Hepasencrna"

https://m.edsoo.ru/bba6a8b8

https://m.edsoo.ru/59elc5cc

142

[ToBTOpenue, o6odIIEHNE,
CUCTEeMaTH3aIis 3HAHW:
"HepaBencraa"

https://m.edsoo.ru/bb2f11dc

143

144

145

[ToBTOpenue, o6odIIEHKE,
CUCTEeMaTH3aIs 3HAHWI:
"HepaBenctpa"
[ToBTOpenue, 06001IIEHNE,
CHUCTEMATH3aIMs] 3HAHUIA:
"Hepasencrna"
[ToBTOpenue, 060061IeHNE,
CHUCTEMATH3alMs] 3HAHWIA:

"ITpon3BoaHas u €€ npuMeHeHue"

https://m.edsoo.ru/c9135ala

146

[ToBTOpenwue, 0600IEHNE,

https://m.edsoo.ru/e8d66c2a



https://m.edsoo.ru/6e596f46
https://m.edsoo.ru/bba6a8b8
https://m.edsoo.ru/59e1c5cc
https://m.edsoo.ru/bb2f11dc
https://m.edsoo.ru/c9135a1a
https://m.edsoo.ru/e8d66c2a

CHUCTEeMaTU3als 3HAHUM:
"[IponsBoaHas u e€ npumMeHenue"

[ToBTOpeHue, 06001ICHNE,

147 cucTeMaTu3anus 3HaHuH https://m.edsoo.ru/acdaece92
"ITponsBoaHas u €€ npuMeHeHue"
[ToBTOpEHME, 0600IIECHNE,

148 cucremaTusanus 3Hanuii: "Murerpan https://m.edsoo.ru/e45f3b4b
U €ro npuMeHeHue"
[ToBTOpEHHE, 0000IICHUE,

149 cuctemaTusanus 3Hanuil: "Murerpan
Y €ro npuMeHenue"
[ToBTOpenue, 06001ICHNE,

150 cuctemaTusanus 3Hanuil: "Murerpan
U €ro npuMeHeHue"
IToBTOpenue, 0600IIEHNE

151 p ’ HI . ,"CD " https://m.edsoo.ru/5422efad
cucTeMaTtu3alus 3HaHui: "OyHKIun
IToBTOpenue, 0000IIEHE

152 p ’ B . ’"q) " https://m.edsoo.ru/6ac38b58
cucTeMaru3aius 3HaHui: "OyHKIn
IToBTOpenue, 0000IIIEHIE

153 P ’ e o " https://m.edsoo.ru/3e82ffa2
cucTeMaru3aius 3HaHui: "OyHKIun

154 [ToBTOpenue, o6odIIEHKE,
cucreMaruzanus 3HaHui: "OyHkuun"

155 [ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

156 [ToBTOpenme, 0600IIECHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

157 [ToBTOpenue, 0600MIEHNE,

cucremarusanus 3HaHui: "Oynkuun"



https://m.edsoo.ru/acdaee92
https://m.edsoo.ru/e45f3b4b
https://m.edsoo.ru/5422efad
https://m.edsoo.ru/6ac38b58
https://m.edsoo.ru/3e82ffa2

158 [ToBTOpenue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "Oynkuun"
159 [ToBTOpeHue, 06001ICHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"
IToBTOpEeHue, 00001IEHNE
160 p ’ HI L 1 https://m.edsoo.ru/a284cda9
cHUCTeMaTH3alMsl 3HAHWI
161 [ToBTOpeHue, 06001ICHNE, 1
cHUCTeMaTH3alMs 3HAHUI
162 [ToBTOpenue, 06001ICHNE, |
cucTeMaTu3aIus 3HaHui
163 [ToBTOpEHHE, 0000IICHUE, |
cHUCTeMaTH3alMs 3HAHUI
164 [ToBTOpenue, 06001ICHNE, |
cucTeMaTH3aIus 3HaHui
[ToBTOpenue, o6odIIEHKE,
165 cucrtemaru3anusa 3Hanni. Urorosas 1 0.5 https://m.edsoo.ru/bf427961
KOHTpoJibHast padbota (0,549)
[ToBTOpenue, 06001IIEHNE,
166 cucTteMmarusanus 3HaHui. Utorosas 1 0.5 https://m.edsoo.ru/c8abacc7
KOHTpoJIbHast padbota (0,549)
167 [ToBTOpenue, 06001IICHNE, |
CHCTEMAaTH3aLMs 3HaHUH
168 [ToBTOpenme, 0600IIEHNE, 1
cUcTeMaTH3aIus 3HaHUiI
169 [ToBTOpenue, 060061IeHNE, 1
CHCTEMAaTH3aLMs 3HAaHUIH
170 [ToBTOpeHnue, 06001IeHNE, 1
CHCTEMAaTH3aLMs 3HAHUH



https://m.edsoo.ru/a284cda9
https://m.edsoo.ru/bf427961
https://m.edsoo.ru/c8abacc7
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHETr0 oﬁmero 06pa303a}mﬂ

Yucna ¥ BEIYUCICHUS

1.1

OnepupoBaTh MOHATHSAMH: PpALUOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BeimonHATe  apudmMeTrHveckue  omepanuM ¢ PAalUOHAIBHBIMH |
JIEHCTBUTEIHBIMU YU CIIAMU

BreinonHaTh HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIb3Y: MpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUAKY U OLICHKY pE3yJIbTaTa BBIYMCIICHUH

1.4

OnepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM IOKa3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH,
UCMOJIb30BaTh MOAXOJANIYI0 (OpMY 3alHMCH JAEHCTBUTEIBHBIX YUCEN JUIS
pelLIeHHs MPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC IIPOM3BOJIBHOIO YTJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OOpaTHbIE
TPUTOHOMETpHYECKHE (PYHKINU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTb MOHATUSAMHU: TOXKJECTBO, YPAaBHEHME, HEPABEHCTBO, LENOE,
panoHAIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

2.2

BoimonHsaTe npeobpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUI U pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonHaTe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HpPpalMOHATBHBIX
BBIDAKEHMM W pemaTbh OCHOBHBIE THUIIBI LEJbIX, PAalHOHAIBHBIX H
MPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB

HpI/IMeHHTL YPpaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATUYCCKUX
3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh peaibHbIC CUTyalldd Ha S3bIKE aireOphl, COCTAaBIATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA M0 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MMOCTPOCHHBIE MOJEIN C HCIIOIH30BAHUEM arapara anreopsl

dyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUAMU: (QYHKIUS, CIOCOOBI 3agaHust QyHKIMH, 00JIaCTh
ONpeNeNeHNsT W MHOXKECTBO 3HAYeHMHA (QyHKIUHM, Trpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKINU

OnepupoBaTb MOHATUSMHU: YETHOCTH W HEUYETHOCTh (YHKIHMH, HYIH

32 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHUI
34 Crtpouth U ynTaTh rpaduKy TUHEHHOW (GYHKINHU, KBaAPATHUHOW (YHKIUH,
CTETICHHOW ()YHKITUH C IIEJTBIM TTOKa3aTelieM
Hcnonw3oBath rpaduku (QyHKUMHA [JIS HMCCIENOBAHHS MPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUuH 3aJad M3 JIPYrHX Y4YeOHBIX MpPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BEITMIMHAMH
4 Hayana marematnueckoro ananusa
41 OnepupoBaTh TOHSATUSAMHU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas U
' reOMETPUYECKas MPOTrPeCcCuu
40 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBaloOIIasi TeOMeTpuYecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yOBbIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
43 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb3oBarh CBOMCTBA IOCJENIOBATEIBHOCTE M MPOTpeccuid  AJis
’ pEIICHUs pealbHBIX 3a/a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OrnepupoBaTh MOHITHSAMU: MHOXKECTBO, ONIEpAI[UN HaJl MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar i ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 33/1a4 U3 APYTUX YUEOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATUSAMH:  ONpENETIECHHWE,  Teopema,  CIENCTBHE,
JI0Ka3aTelIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OrnepupoBaTh TMOHATHSAMH: HaATypaJbHOE, I€J0€ YHCIIO; HCIOIh30BATh
1.1 MIPU3HAKU JEIUMOCTU LIEJIBIX YHCEJ, DPa3JIOKEHHUE YKCIIa Ha IPOCThIE
MHOKHUTENH JIJIs1 PeIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM I10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM Yuca, ASCITUYHBIC M HATypaIbHBIE
' sorapuQMsI
2 VYpaBHEHNs U HEPABEHCTBA
2.1 [IpuMeHsITh  CBOWCTBA CTENMEHHU [UISI TNPEeoOpa3oBaHUs  BBIPAKCHUI,




ONCpUpOBaTh MOHATHUAMMU: TIOKA3ATCIIBHOC YPABHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

22

2.3

BeimonHATe T1peoOpa3oBaHus BBIPAKCHUN, COAEPIKALIMX JIOTapH(MBI,
ONEPHPOBATH MOHATUAMU: JIOTApU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
pemaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

24

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILEHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJIA PEIICHUS IPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHns npocTeduX CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKE anreOpbl, COCTaBIAThH
BBIPAXCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl 10 YCIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara aireopbl

OyHKIMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee |
HaVMEHbIIIee 3HAa4eHUs (YHKIMHA HAa TPOMEXKYTKE; UCIOJIB30BATh WX JUIS
uccrnenoBanus QyHKINH, 3aJaHHON rpaduKoM

3.2

3.3

34

OnepupoBaTh MOHATHAMH: IpaUKU MOKa3aTEIbHOM, JorapupMuIecKkon u
TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IJIOCKOCTH M UCIIOJIb30BATh IS PEILICHUS] ypaBHEHUI 1 HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOW TUIOCKOCTH TpaUKU TUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BATh UX JIJISl PEILICHUS CHCTEMbI TMHEHHBIX YpaBHEHUI
Ucnonb3oBare rpaduku QyHKIUNA I UCCIIENOBAHUSI TPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

4.1

4.2

Hauana MmaTemMaTudyeckoro aHainza

OnepupoBaTh MOHATUAMU: HeNIpepbIBHASA (DYHKIMS, TPOU3BOIHAS (QYHKIIUY;
UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3NYECKHI CMBICT HMPOM3BOJHON JUIS
peleHus 3aaaq

Haxoauts  mpou3BOAHBIE  3JEMEHTAPHBIX  (YHKIMM,  BBIYUCIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOT'O (PYHKIUH

43

4.4

4.5

Hcnonp3oBaTh  MPOM3BOAHYIO  JUIsl  HCClenoBaHWs  QYHKIUM  HA
MOHOTOHHOCTh W JIKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl WCCIEAOBAHUS K
MOCTPOEHHUIO IPapUKOB

Hcnons30BaTh MMPOU3BOAHYIO [UIA HAXOXACHHUA HAWITYyYHICro pPCIICHHUA B
MNPUKIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OnepupoBaTh MNOHATUSMH: [E€pPBOOOpa3Has M WHTErpaji; IOHUMATh
reOMETPUYECKU U (PU3MUECKHI CMBICIT HHTETpaja

4.6

Haxonuthk mepBooOpa3Hble 3JIeMEHTapHBIX (YHKINH, BBIYUCISITh HHTETPAT
o ¢popmyne Hrrorona — JleiiGnuma




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLMAIBHO-DKOHOMHWYCCKOIo U
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Kox
1 Yucna v BIYKCICHUS
Panmonanbupie  uuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JIPOOM, HPOLEHTHI,
11 OeCcKOHEeUHbIe NepUoANYEcKHEe IpoOH. Apru(MeTHUECKre ONepaltuy ¢ palMoHaIbHBIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BelpakeHU. [IpuMmenenue npobeii u mpoueHToB
JUIS PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpAciIel 3HaHUHM U peabHON KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC W UPPAIMOHAIBHEIC Yncia. ApUPMETHICCKHIE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuGnukEHHbBIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nienbiM nokaszaresneM. CTangapTHas popmMa 3anucH AeCTBUTEFHOTO YHCIA.
1.3 Hcnonb3oBanne moaxosmiet Gopmbl 3arucu ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKUX 3a7ay U MPEACTaBIECHUS JaHHbIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JledcTBus ¢ apumeTnyecKuMu
' KOPHSIMH HaTypaJbHON CTENEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHTe€HC YHCIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHus
5 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmysl
)3 VYpaBHeHHe, KOpeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4 Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHU 1 HEPABEHCTB
2.5 Pemrenne nppaninoOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 | Pemenue TpUTOHOMETPUYECKUX YpaBHEHUI
57 [IpuMmeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3a]1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIUHU U TpadUKU
31 Oyukius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkimuu. BzaumHo oOparHbIE
' GyHKIUH
10 O6nactp ompeneneHuss W MHOXKECTBO 3HadeHW ¢yHKkuuu. Hymm ¢yHKIuu.
' [TpomexyTKkH 3HaKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHast (GyHKIHMS C HATYpaJbHBIM M IEJBIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeneHn
34 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAENCHUE TPUTOHOMETPUUYECKUX (DYHKIUH
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  OCIENIOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmernueckass U reoMmerpuueckas mporpeccuu. beckoHeyHo —yObIBaroIas
49 reoMmerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKON
' nporpeccud. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHHWE NPOrpeccUM Ul
pEeIlIeHNUs PeaJIbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omepanud Haj MHOXecTBaMu. Jluarpammbr Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapaTta JUlsli ONUCaHHUsS pealibHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 APYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnblie u nienble uncina. [Ipu3Haku AeIUMOCTH HEIbIX YHCel
1.2 Crenens ¢ palluOHAIBHBIM MoKa3arenaeM. CBOKWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypadbHbIC JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXEeHH, CoepIKaALUX JTorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, coAepKAIUX CTEIIEHU C pAallHOHAIbHBIM [TOKa3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. PellleHne mpuKIaHbIX 3a4a4 ¢ MOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucreMbl ¥ COBOKYITHOCTH pPallOHAIbHBIX YPaBHEHUN U HEPABEHCTB
)38 [IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMATUUECKUX 3a]1a4
' W 3aJ1a4 U3 pa3IMyHbIX 00JacTell HAyKH U PeallbHOM KU3HH
3 DOyHKINUK U TpaPUKH
Oynkuus. [lepuognueckue ¢yakmun. I[IpomMexyTku MOHOTOHHOCTH (PYHKLHUH.
3.1 MakcuMymMbl U MUHUMYMBI QyHKIUU. HauOomnbiliee W HauMEHBIEC 3HAUYCHUE
(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U TpaduKu




33 [oxa3zaTtenpHas u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN A1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPHU PEIICHUH 3aJad W3 JPYTUX Y4YEOHBIX MPEAMETOB U
peaIbHON KU3HU
4 Hauana maTtemaTuyeckoro aHaausa
4.1 HenpepsiBabIe QyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [TpousBoaubie 3MeMEHTapHBIX (QyHKIUNA. DOpMyNbl HAXO0XKAEHUS IMPOU3BOIHOMN
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYyHKIUI
[IpumeHeHre MTPOU3BOTHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
[Ipumenenne nmpou3BOIHON sl HAXOXKIACHUSI HAWIYYILErO PEIIEHUs! B IPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GOopMyso wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U Gu3NYeCKuil cMbICI. Belyricienue uHTErpana mo

dbopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHUs

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

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMU PCIICHHUA 3a/a4,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPEIEICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYXXACHUS MTPHU PCUICHUH 3aJ1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd p€ajlbHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCICHUU 3aaa4, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadpl MpU

pelIeHU 33124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCJIO, LEJN0e YHCIO,
CTETIEHb C IIeJIbIM IO0Ka3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTENEeHb C
palMOHATFHBIM TTOKa3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM MOKa3aTesIeM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUHN 001Nt
JeNUTeNlb W HauMeHbIlee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHWCIICHUS; yMEHHUE BBITIOJIHSITH BRIYMCIICHUE 3HAUCHHUH U IpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-
pPAallMOHAIBHBIX ~ BBIPAKEHHWH; yMEHHE  ONEpPHUPOBaTh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIIas TeOMETpHYECKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh I[OCJIEIOBATEILHOCTH, B TOM YHCJIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOM3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

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

YMmenune OINCprupOBaTh MNOHATUAMH: pPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘{eCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICPpHUPOBATH
HNOHATHUAMUK. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB W CHUCTCM, YMCHHUC pCLIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, MX CHCTCMbI IJId PCIICHHA MAaTCMAaTUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKIMH, KCTpeMyM (yHKIMHM, HanOojblllee M HaMMEHbIIEee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢byHKIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMBICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpal; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUIUH; yMEHHE
BBIUMCISATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIUMN (YHKIMHA, HAXOAUTh ypaBHEHHE KacaTeJbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIMNE M HAUMEHbIINE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arapara MaTeMaTHYecKOro
aHamu3a; MPUMEHATh MPOU3BOJHYI U HAXOXKJIEHHsS HAWIydIIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

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




HHTErpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHUYCCKOroO MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKOMA, KBagpaTH4yHas (QyHKIHMS,
paunvoHanbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUYECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHEe (DYHKIWH, MOKa3aTelbHas U
ngorapupmuueckass (yHKIHMH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJB30BaTh TPa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peuIeHuy 3a1a4 U3 APYruxX y4eOHBIX NPEIMETOB W 3aJad U3 peabHOM
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH U pEIlIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JacTH yIpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4d, HUCCIIEN0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPaBAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHWEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apuMeTHuecKkoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHUE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IuarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTABIATh
uHpopManMi0 C TOMOMIBID TabJWIl W AWarpaMM; HCCIIEI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

HaOJI0ICHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaliHOE

coObITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUUCIATH




BEPOSITHOCTh C HCIIOJB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI  CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPAaCHpelelieHHe BEPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIUW  pacHpeieieHUs U  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeieiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN I PEIICHUs 3ajad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICb U

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBaTb INOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXITPAHHBIA YIOJl, CKPELIUBAIOIIKECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IMIpsIMbIMH,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUEC OLICHUBATH
pasMepsl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pCIIaTb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHSATUSMU: IJIOMAAb (GUTYpPHI, 00BEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, Mpu3Ma, NUpaMmuaa, (Gurypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, IMII0MaIb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHyca, LWIMHApPA, O00BEM KyOa,
NPSIMOYTOJIBHOTO  MapaJuleyIeNuIieia, MUPaMHUIbl, TPHU3MBI, [HAIHHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IIWIMHIPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOILBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeaeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh MX; yMEHHE NPOBOAUTH Kiaccuukanuio ¢Guryp 1mo
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOIICHUS TIPU
peIICHUU 3aJla4; HAXOJUTh T'COMETPHUYSCKHE BEIMYMHBI (IIMHA, YOI,
oAb, 00BEM) NIPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUYCCKUE BEITUYUHBI
(nmuHA, Yroi, MIIOMagh, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/b TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUICNICIIUIeIa, MUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUpPOBATh NOHATUAMU: MIPAMOYI'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOM3BCACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHLIfI n KOOp)II/IHaTHI:Jﬁ METOA
JJI pEHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYTUX yqe6HHx nmpeaMETOB
YMenue BLI6I/IpaTB HOI[XOI[}IH_II/Iﬁ MCTOA AJIA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU MPUPOJHBIX U 06HI€CTBGHHBIX
nponeccoB u HBHGHHP'I; YMCHHUC pacClio3HaBaTb IIPOSBJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMECPbI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTMMOCTH LENbIX YHCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crernens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaATypaJlbHbIE JOrapHUPMbI
JeiictBuTenpHble uucia. ApudMeTHYecKHe oONepalud C  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BBIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHHUS
23 Tpuronomerpuieckue ypaBHEHHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble u 1poOHO-palIOHANbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuia CUHCTEMBI TMHERHBIX ypaBHEHHUH. OnpeIenTelh MAaTPHUIIBI
3 DOyHKINUH U TpaPUKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aumuo oOpaTHBIE

> ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogmueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBbl (yHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEKYTKE
13 CreneHHas (QyHKUMSA C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yaxmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs [IOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonHas Gynkiuu. [Tpon3BoaHbIe 3IeMEHTAPHBIX (QYHKIMHA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxokaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMUA Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOXecTBO, orepaluy HajJ MHOKecTBamu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpust
7.1 durypsl Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Amumos 1. A., Konsrun FO. M. u n1p. MaTeMartuka: anredpa v Hadasa
MaTEMaTUYECKOIo aHaIn3a, reoMeTpusi. Airedpa v Hayajga MaTEMaTUYECKOTO
ananu3a 10-11 kiacchl: yueOHUK U1 00111e00pa30BaTEIbHBIX YUPEKICHUIN:

0a30Bbl U yriyosneHHbI ypoBHU. M.: [IpocBenienue, 2024

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

H. E. ®énoposa, M. B. TkauéBa. MaTematuka: anrebpa u Havasna
MaremaTuieckoro ananusa, 10-11 kmaccel. MeToanueckue peKoOMEHIAMU K
yueoHuky III. A. Anumona, FO. M. Konsiruna,

H. E. ®énoposoii u ap. M: [Ipoceenienue, 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET
1. Poccuiickas anekTponHas mikosna https://resh.edu.ru

2. ludposoit oOpazoBarenbHbIil KOHTEHT https://educont.ru
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