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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUUCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMATLHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue npodu. [IpumeHeHue npoOeit U MPOLCHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[TpeoOpazoBaHms YHCIIOBBIX BRIpAXKEHUM, COACPIKAIIMX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcHOBHBIE METOJIbI peLICHMS
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocodbl 3agaHus (QyHkuuu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U1 MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypaldbHBIM U LENbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpeppiBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYJION M TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHrne uHTerpajia A HaXOXKJIEHUS IUIOIMAJel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  oOIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH M JEATENBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX B3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHI KaK HCCIENI0BATEIbCKHUM HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpapruecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMaT BBICTYIUIEHUS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4IE€TOM MUMEIOIINXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaNJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JIpOOM M TPOLEHTHI JUIsl PEIIeHHUs] NPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3aIMCH TEHUCTBUTENBHBIX YUCEN JJIS PEIEHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM YHCTA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHSTUAMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IMepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMA JIMHEHWHBIX YpaBHEHMH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJbHBIE CUTYallUN C IOMOULIBIO CHCTEMBI JIMHEMHBIX YPAaBHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUsl YUCIOBBIX BBIPAKEHUHN, COJAEPIKAIIUX CTEIICHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATH NOHATUAMMU: (PYHKIIMS, CTIOCOOBI 3aaHUs (PYHKLINH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATypaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

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

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYXHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCIMOCTH MEX]Ty BETMUYMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTOo aHalhu3a KaK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (QYHKIUI JIJIs peLICHUs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUM M (PU3UUECKHI CMBICT MPOU3BOJHOM AJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUH 3a]a4 U3 IPYrUX yueOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJbIX UYMCEN, UCIOJIb30BATh MPU3HAKH JACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

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

CBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOTO (OPMYJIONW WU
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.

1 MHuorounensl. PanionanabHble ypaBHEHUS U 24 1 bubnnorexa [JOK
HepaBeHCTBa. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/1568aba3
YpaBHEHUU

5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 bubnnoreka [JOK
LEJIbIM IT0Ka3aTeIeM https://m.edsoo.ru/1568aba3

3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 Bu6mmoteka [IOK
WppaumonanbHble ypaBHEHUS https://m.edso0.ru/1568aba3

4 [TokazarenpHas pynkums. [lokazarensHbie 10 1 bubnmnorexa [JOK
YpaBHEHUS https://m.edso0o.ru/1568aba3

5 Jlorapudpmuueckas pyHKIUS. 18 1 bubmuoreka [IOK
Jlorapudmuueckue ypaBHEHUs https://m.edsoo.ru/1568aba3
TpuronomeTpuueckue BoIpaXeHUs U bubmmnoreka HOK

6 22 1
ypaBHEHUSA https://m.edsoo.ru/1568aba3

bubmmoteka IIOK

7 IT 1 1

OCACHOBATEILHOCTH 1 IpOTpectnt 0 https://m.edsoo.ru/1568aba3
but6mmoreka [IOK

8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 https://m.edsoo.ru/1568aba3

9 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS 5 9 but6mmorekxa [IOK
3HaHUHN https://m.edsoo.ru/1568aba3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
HccnenoBanue GyHKIMA ¢ TOMOIIBIO bubnmnoreka HOK
1 . 22 1
MPOU3BOAHOMN https://m.edsoo.ru/f11c4afd
bubnunoreka LIOK
2 Hepsoodpasnas u murerpan 12 1 https://m.edsoo.ru/f11c4afd
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1 bubmmoreka [JOK
TpuroHomeTpudyeckre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 1 Bu6moteka [JOK
norapuMUYECKHe HEPABCHCTBA https://m.edsoo.ru/f11c4afd
bubmuoreka [{OK
K 1 1
> OMILICKCHBIC HCTa 0 https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
H 1 1
6 BTYPAIILHHIE M [EAHIE THCTA 0 https://m.edsoo.ru/f11c4afd
Cucremsl paluoOHAIBHBIX, UPPAITMOHATHHBIX
7 HOKaBaTeHII))HIII)IX U JIora qufpll)quCKHx 12 1 bubmorexa LHOK
. p https://m.edsoo.ru/f11c4afd
ypaBHEHUM
bu6nunorexa LIOK
1 1
8 3azadu ¢ napaveTpamit 6 https://m.edsoo.ru/f11c4afd
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL bubnunorexa LIOK
9 - 16 2
3HaHUHN https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoTshI
pecypcbl
MHOeCcTBO, OIepalii HaJl MHOKECTBAMU
1 T pai ut 1 1.09-5.09
U1 UX CBOHCTBA
2 Juarpammsbl Diinepa-Benna 1 1.09-5.09
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
3 1 1.09-5.09
arrapara Jiisi peleHus 3a1a4
Panmonansubie yncna. OOLIKHOBEHHEIE U
4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1 1.09-5.09
OCCKOHEYHBIC TIEPUOAMYSCKHE IPOOH
Panmonansubie yncina. OOBIKHOBEHHBIE U
5 JECSITUUHBIE TPOOH, TTPOLIEHTHI, 1 8.09-12.09
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
ITpnmenenue apoOeii U IPOLEHTOB I
6 p AP pont a 1 8.09-12.09
perieHust MPUKJIaAHBIX 3a7a9
IIpumenenne apoOeii U OPOIEHTOB s
7 p AP pont a 1 8.09-12.09
perieHust MPUKJIaAHBIX 3a7a9
JleficTBUTENbHBIC YKClIa. PalioHaabHEIE B
8 1 8.09-12.09
HppallMOHAIIbHBIE YHCIIa
ApudmeTnueckue onepanu ¢
9 pu (b pall 1 15.09-19.09
JIEACTBUTEILHBIMHI YUCIIAMHU
Moayip IeCTBUTEILHOIO YHUCIIa U €T0
10 Ay A 1 15.09-19.09

CBOWCTBA




11

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKPYTIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN

15.09-19.09

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15.09-19.09

13

14

15

OCHOBHBIE METO/IbI PEIICHUS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METObI PELICHUS LIEIbIX 1
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEpPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenmenne MHOTOYJICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

22.09-26.09

22.09-26.09

22.09-26.09

16

MHorouieHs! ¢ 1eabIMA K0P PUITUSHTAMH.

Teopema Buera

22.09-26.09

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

29.09-3.10
29.09-3.10

19

Martpuna cucTeMsbl JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, €ro
Ir€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYHMCIICHHUE €T0 3HAYCHUS

29.09-3.10

20

21

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

29.09-3.10

6.10-10.10




22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHU

6.10-10.10

23

24

25

Perrenue npukiaHbIxX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
KontposnbHas pabdota: "PanronansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHECHUN"

DyHKIUA, CTIOCOOBI 3a1aHus (DYHKITHH.
Bzaumno obparusie pynkiun. Kommnosumus
byHKIUH

6.10-10.10

6.10-10.10

13.10-17.10

26

I'padux GpyHKINU. DIEeMEHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

13.10-17.10

27

28

29

OO6nacTh onpeneaeHus: © MHOXKECTBO
3HaueHui Qynkuun. Hynu GyHKImm.
[IpomeKyTKM 3HAK IMOCTOSTHCTBA

YéETHble 1 HeYETHBIE PYHKIIHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

MakcumMyMbl U MUHUMYMBI () YHKIIUH.
HauOonpiiee 1 HauMeHbllee 3HaYCHUE
(GYHKIIUU Ha IPOMEKYTKE

13.10-17.10

13.10-17.10

20.10-24.10

30

Jlunelinas, kBagpaTuuHas u JpoOHO-
TuHeHas pyHKIUN

20.10-24.10

31

32

DneMeHTapHOEe UCCIIEJOBaHNE U
MoCTpoeHue rpaduKoB ATUX QYHKIUN

DneMeHTapHOe HCCieI0OBaHne U
oCTpOeHHE rpauKOB ITHUX QYHKIUN

20.10-24.10

20.10-24.10

33

CreneHn ¢ 1eJIBIM IToKa3aTeaeM. buanom

5.11-7.11




Hrrotona

CreneHsb C LIEJIBIM ITOKa3aTeineM. buaom

34 5.11-7.11
Herorona
Crenennas KLYl C HAaTypaJIbHBIM U

35 Pynicu N ypv 5.11-7.11
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk
KonTponbnas padora: "Crenennas

36 POILHA pa® | 5.11-7.11
¢ynkuus. E€ cBolicTBa u rpaduk
Apudmernueckuii KOpeHb HATYpaJIbHOU

37 puch o P P 10.11-14.11
CTEIEHU U €ro CBOWCTBA
Apupmernuecknii KOpeHb HATYpaIbHOU

38 pucp . P P 10.11-14.11
CTEIICHU U €r0 CBOWCTBA
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIA,

39 peoop P 10.11-14.11
CoJIep KallMX CTENEHHU U KOPHU
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,

40 PeOLP P 10.11-14.11
CoJIep KallMX CTENEHHU U KOPHU
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,

41 PeOLP P 17.11-21.11
COJIEpIKaIMX CTENIEHU U KOPHU
Wppanmonansuble ypaBHeHUs. OCHOBHbBIE

42 METOJBI PENICHHS HpPAITMOHATIBHBIX 17.11-21.11
YpaBHEHUU
WppanmonansHeie ypaBHeHNsA. OCHOBHbBIE

43 METO/Ibl PELICHUS UPpPaALlMOHATIBHBIX 17.11-21.11
YpaBHEHUI
WppanmonansHele ypaBHeHUsA. OCHOBHbIE

44 METO/ibl PEHICHUS UpPALMOHATIbHBIX 17.11-21.11
ypaBHEHUH
PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH

45 PEXOARI B P 24.11-28.11

UppalMOHABHBIX YPaBHEHHH




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUHT

46 o 24.11-28.11
HPPALMOHATIBHBIX YPAaBHEHUN
PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUU

47 P E) 24.11-28.11
UppalMOHATIbHBIX YpaBHEHUI
PaBHOCHIIBHBIE IEPEXOBI B PELICHUN

48 PEROA E) 24.11-28.11
HPPALMOHATIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if cTeNeHn

49 KaK (QyHKIIMM OOpaTHOM CTEIICHHU C 1.12-5.12
HaTypaJIbHbIM IIOKa3aTelieM
CoiicTBa u rpaduk KOpHS N-0if CTEIEeHN

50 KakK (QyHKIIMH OOpaTHOW CTETICHH C 1.12-5.12
HaTypaJIbHBIM IOKa3aTelleM
KonTponbnas pabora: "CoiicTBa u rpaduk

ol KOpHs N-ou creneHu. MppanvoHanbHbIe 1.12-5.12
ypaBHEHUS"
CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENEM U

52 . 1.12-5.12
e€ cBOMCTBa
CreneHsb ¢ pallMoOHaJIbHBIM ITOKA3aTeNEeM U

53 N . 8.12-12.12
e€ CBOICTBA
CreneHsb ¢ paliMoOHaJIbHBIM ITOKA3aTeNIeM U

o4 . 8.12-12.12
e€ CBOICTBA
IlokazatenpHas KIS, €€ CBOMCTBA U

55 Pymicu 8.12-12.12
rpaduk
Hcnonb3oBanue rpaduka GyHKIUU A5

56 N 8.12-12.12
pelleHns ypaBHEHUI
Hcnone3oBanue rpagpuka KIUH JJI5

57 P fb ymKiiH 1 15.12-19.12
pelIeHns ypaBHEHU I

58 IlokazarenbHble ypaBHEHUA. OCHOBHBIE 15.12-19.12




METO/bl PEIICHUS TOKA3aTEeIbHBIX
ypaBHEHUI

ITokazarenbHble ypaBHEHUSA. OCHOBHbIE

59 METOBI PELUICHUS ITOKa3aTEIbHBIX 1 15.12-19.12
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
60 METO/IbI PEIICHHS TTOKA3aTEIbHBIX 1 15.12-19.12
YpaBHEHUU
KonTponbnas pabora: "[lokazarenbHas
61 P P . 1 22.12-26.12
¢bynkus. [lokazaTenbHble ypaBHEHUS
62 Jlorapudwm uucna. CoiicTa norapugpma 1 22.12-26.12
63 Jlorapudm uucna. CpoiicTBa orapugpma 1 22.12-26.12
64 Jlorapudm uucna. CoiicTa jorapugpma 1 22.12-26.12
65 JlecsiTuuHbIEe U HATYpaJbHBIE TOTapU(PMBI 1 29.12-30.12
66 JlecATUYHBIE U HATypaJIbHBIC JTOTapH (MBI 1 29.12-30.12
[Ipeobpa3oBaHue BbIpaKEHHH, COIEPIKALITIX
67 PeOLP P Aeprram 1 29.12-30.12
Jorapu@msl
[IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALITIX
68 PeoBp P ACPRA 1 12.01-16.01
Jorapupmbl
IIpeoOpa3oBaHye BEIpaXKEHUM, COACP KAIIAX
69 peobp P Aepxatt 1 12.01-16.01
Jorapu@msl
Jlorapudgmuueckas pyHKIHUs, €€ CBOMCTBA U
70 pri Py 1 12.01-16.01
rpaduk
Jlorapudmuueckas QyHKIHUS, €€ CBOMCTBA U
71 pi Py 1 12.01-16.01
rpaduk
Wcnonb3oBanue rpaduka GyHKIUU A5
72 1 19.01-23.01

peuieHus: ypaBHEHMI




Hcnonb3oBanue rpaduka GyHKIMN 115

73 o 19.01-23.01
pelIeHus ypaBHEHU N
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

74 METOBI peIIeHUs JIorapu(PMUIECKUX 19.01-23.01
YpaBHEHUU
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

75 METO/bI PEIICHHUS JIOTApUPMUUECKUX 19.01-23.01
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIICHHS JIOTApU(PMUUECKUX 26.01-30.01
ypaBHEHUH
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

77 PEXOA p“ 26.01-30.01
norapu()MUYECKUX ypaBHEHUI
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

78 PEXOl pu 26.01-30.01
Jorapu(MUIECKUX ypaBHECHUI
KonTponbnas pabota: "Jlorapudmuueckas

79 P P P ; 26.01-30.01
¢bynkius. Jlorapudmudeckie ypaBHEHHUS
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC

80 Y Y 2.02-6.02
YHCIIOBOTO apryMEHTa
Cunyc, KOCHHYC, TAHT€HC M KOTAHTeHC

81 Y Y 2.02-6.02
YHCIIOBOTO apTyMEHTa
ApKCUHYC, apKKOCHHYC U apKTaHT€HC

82 P e ap Y P 2.02-6.02
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

83 PICHIYC, ap yenmap 2.02-6.02
YHCIIOBOTO apTyMEHTa
Tpuronomerpuyeckasi OKpy>XKHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHYECKUX 9.02-13.02

(GyYHKIUI YMCIOBOTrO apryMeHTa




Tpuronomerpryeckas OKpyKHOCTb,

85 oTpezieNieHue TPUTOHOMETPUIECKHIX 1 9.02-13.02
(YHKIHMIA YHMCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 9.02-13.02

87 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1 9.02-13.02

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 16.02-20.02

89 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1 16.02-20.02

90 Hp606p3.303321HI/I€ TPUTOHOMETPHUYECKUX 1 16.02.20.02
BBIpOKEHU I

91 Hpeo6pa30vBaHI/Ie TPUTOHOMETPUYECKUX 1 16.02-20.02
BBIpOKEHU I

92 Hpeo6pa3033aHHe TPUTOHOMETPUYECKUX 1 54.02-27.02
BBIPAKCHUHT

93 Hp606p3.303321HI/I€ TPUTOHOMETPUYECKHX 1 54.02.27.02
BBIpOKEHU I

94 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1 24.02-27.02

95 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1 24.02-27.02

96 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHHUN 1 2.03-6.03

97 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1 2.03-6.03

98 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHHUN 1 2.03-6.03

99 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1 2.03-6.03

100 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHHUN 1 10.03-13.03
KonrponbHas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1 10.03-13.03
TPUTOHOMETPHUUYECKUE YpaBHEHUS"

102 ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS 1 10.03.13.03

nocJienoBaTeIbHOCTEN. MeToq




MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIE U OIr'paHUYCHHBIC

103 nocsenoBarenbHOCTU. McTopus anamm3a 10.03-13.03
0ECKOHEUYHO MAJIBIX

104 Apudmerrdeckast Iporpeccus 16.03-20.03

105 I'eomeTpuyeckast mporpeccus 16.03-20.03
BeckoHeuHO yOBIBAIOIAs TEOMETPHUUECKAS

106 y B p 16.03-20.03
porpeccus
CyMMma 0eCKOHEYHO YOBIBAIOLIECH

107 M . y = 16.03-20.03
T€OMETPUUYECKON TTPOTrPECCUH
JInHEeHBIA U DKCIOHEHIINAJILHBINA POCT.

108 1 p 23.03-27.03
Hucno e. DopMyrna CIOKHBIX ITPOLEHTOB
JIMHENHBIH 1 DKCOOHEHIIMAILHBIA POCT.

109 B P 23.03-27.03
Yucno e. Dopmyra CI0KHBIX TPOIEHTOB
Hcrnone3oBanHne Mporpeccuu Ui PELICHAs

110 porp AP 23.03-27.03
peaNbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa
KourponsHas padora:

111 OHTP P . 23.03-27.03
[TocmenoBaTeILHOCTH U MIPOTPECCHH

112 HenpepriBHble GyHKIIMN U UX CBOWCTBA 6.04-10.04
Touka pa3pbiBa. ACUMIITOTHI I'PaPUKOB

113 pasp pad 6.04-10.04
byHKIMIA
CBoiicTBa KIIMU HETIPEPHIBHBIX HAa

114 Pymicu pep 6.04-10.04
OTpe3Ke
CBoiicTBa KLU HENIPEPBIBHBIX Ha

115 Pym pep 6.04-10.04
OTpe3Ke
Merto HHTEPBAJIOB UIA PEILIEHUSI

116 AL MHTEp AP 13.04-17.04

HEpPABEHCTB




MGTOI[ HWHTCPBAJIOB JIsA pCIICHUA

117 13.04-17.04
HEPaBEHCTB
MeTtoa UHTEPBAIOB OIS PEIICHUS

118 a p AP 13.04-17.04
HEPABCHCTB
IIpuMmeHeHne CBOMCTB HENPEPBIBHBIX

119 p . pep 13.04-17.04
GyHKIMA 17151 pelIeHus 3a1a9
IIpnMeHeHne CBOMCTB HEMIPEPBIBHBIX

120 p . pep 20.04-24.04
GyHKIMA 17151 pelIeHus 3a1a9

121 [lepBast 1 BTOpast Npou3BOIHBIC PYHKIIUU 20.04-24.04
OnpeaeneHue, rTeOMETPUIYECKUHA CMBICT

122 peA . p 20.04-24.04
MIPOU3BOTHOM
Omnpenenenue, GPU3HYECKUH CMBICT

123 pea . (b 20.04-24.04
MIPOU3BOTHOM
VpaBHeHUE KacaTeIbHOH K rpaduK

124 P rpacuky 27.04-30.04
byHKIIUN
VYpaBHEHHUE KacaTeabHOM K TpaduK

125 P rpaguicy 27.04-30.04
byHKIIUN

126 [Tpon3BoIHBIC AIEMEHTAPHBIX (PYHKIIHN 27.04-30.04

127 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLIUH 27.04-30.04
IIpousBoaHAass CYMMBI, IPOU3BEICHMUS,

128 POTISBOJTAT CYMMBI, HPOH3BEACH 4.05-8.05
JaCTHOTO ¥ KOMITO3HUIINU ()YHKITUI
[Ipou3BogHAsS CYMMBI, IIPOU3BEICHMUS,

129 POTSBOANAL €Y POTSBEACT 4.05-8.05
JaCTHOTO M KOMITO3HIINU () yHKITHI
[IpousBoaHAsS CYMMBI, IPOU3BEICHUS,

130 POTSBOANAL €Y POTSBEAET 4.05-8.05
YaCTHOTO M KOMITO3UIIUU (YHKITHI

131 Kontponbnas padota: "[IponsBognas” 4.05-8.05

132 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3aIlUs 12.05-15.05




3HaHui: "YpaBHeHus"

133 HOBTOPC'I'—II/IC, 0606I_'I;ICHI/IG, CHCTEMAaTU3aLus 1 12.05-15.05
3HaHuii: "OyHKUKUH

134 Hrorosas koHTpoabHas paboTa 1 18.05-22.05

135 HToroBast KOHTpOJIbHAs paboTa 18.05-22.05

136 HOBTOPGHI/IC, 000011IeHHEe, CHCTEMATH3AIIHAS 1 18.05-22.05
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIeIOBaHUIO (PYHKIIHM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K

UCCIIeIOBaHHIO (PYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

1.09-5.09

1.09-5.09

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

1.09-5.09

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GyHKINU Ha OTpe3Ke

1.09-5.09

8.09-12.09

8.09-12.09

8.09-12.09

Haxoxnenne HanOOIBIIETO U

8.09-12.09




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKIMN Ha OTpE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

15.09-19.09

15.09-19.09

15.09-19.09

12

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

15.09-19.09

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIIET0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

22.09-26.09

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IlIEro peiieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIIOH UITH
rpaduKom

22.09-26.09

22.09-26.09

22.09-26.09




17 Kommosurus ¢hyHKImit 29.09-3.10

18 Kommnosumus ¢pyHkmmit 29.09-3.10

19 Komnozunust pyHKIumi 29.09-3.10
I'eoMmeTpuueckue 0Opa3bl ypaBHEHMI Ha

20 PUHECIHE ODPASEL Jp 29.09-3.10
KOOPJAMHATHOMN MJIOCKOCTH
I'eomerpuueckue oOpa3sl ypaBHEHUN Ha

21 PUHECRHC ODPashl yp 6.10-10.10
KOOPJMHATHOMN TIJIOCKOCTH
KonTrponsHas pabota: "MccnenoBanue

22 PO p A o 6.10-10.10
(GYHKIUH C TOMOMIBIO TPOU3BOIHOM
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 PROOVD 6.10-10.10
1epBOOOPA3HBIX
I1IepBooOpa3HbIE DIEMEHTAPHBIX KIIUH.

24 PBROODP PHEIX GyHKLL 6.10-10.10
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX
IIepBooOpa3HbIe dIEMEHTAPHBIX KLU,

25 p p p (byH 1 13.10-17.10
[IpaBuna HaXOXKAEHUS IEPBOOOPAZHBIX
NHurerpai. I'eoMeTpu4eCKUN CMBICI

26 13.10-17.10
WHTErpaja
Brrancnenue onpenenéHHOT0 UHTErpajia

27 pedl ) P 13.10-17.10
o gopmyne HeroTona-JleiiOnuma
Brruncnenue onpenenéHHOro HHTErpaia

28 pedt . p 13.10-17.10
o Gopmysne Horotona-JIeliOHuna
I[IpuMmenenne uHTErpaia I HaX 0K ACHUS

29 PHMEHEE paia i A 20.10-24.10
TJI0IA e TIIIOCKUX PUTyp
I[IpuMmenenne uHTErpaia g HaX 0K ACHUS

30 p . p a a 20.10-24.10
00BEMOB T€OMETPUIECKHX TEI
IIpumeps! pemennii nuddepeHTnanIbHBIX

31 p PRI D g (1)(1) PeHI 20.10-24.10

YpaBHEHU




[Tpumeps! pemennii qudepeHraIbLHbIX

32 » 20.10-24.10
YpaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO 5.11-7.11
mudQepeHInanbHbIX ypaBHEHUH
Kontponbnas padota: "[lepBoobpazHas u

34 POIBHALP PEOODP 5.11-7.11
UHTETpal
Tpuronomerpuieckue KIIUHU, UX

35 - P Oy 5.11-7.11
CBOWCTBA U TpapuKu
Tpuronomerpudeckue KIIMH, UX

36 - P dymkn 5.11-7.11
CBOWCTBA U TpapuKu
Tpuronomerpuieckue GyHKIUHU, UX

37 P P Qymicuih, 10.11-14.11
CBOWCTBA U TpapuKu
Tpuronomerpudeckue KIIMH, UX

38 P . P Py 10.11-14.11
CBOWCTBA U TpapuKu
Tpuronomerpudeckue KIIHH, UX

39 P . p s 10.11-14.11
CBOMCTBA U rpaduKu
O160p KOpHEI TPUTOHOMETPHUIECKHIX

40 YpaBHEHUH C TOMOLIBIO 10.11-14.11
TPUTOHOMETPUIECKON OKPY>KHOCTH
O160p KOpHEI TPUTOHOMETPHUIECKHIX

41 yYpaBHEHUH C TOMOLIbIO 17.11-21.11
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO 17.11-21.11
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

43 p XOP P P 17.11-21.11

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUIYCCKUX

44 17.11-21.11
HEPABCHCTB
Pemenne TpuroHoMeTpruuecKux

45 P P 24.11-28.11
HEPaBEHCTB
Pemenue TpuroHoMeTprUdeCcKUX

46 P P 24.11-28.11
HEPABCHCTB
Pemenue TpuroHoMeTpruuecKux

47 P P 24.11-28.11
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA. 24.11-28.11
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHBIE METOBI PEIICHUS

49 p 1.12-5.12
MMOKAa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

50 P 1.12-5.12
MMOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

51 P 1.12-5.12
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

52 P 1.12:5.12
MMOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

53 P 8.12-12.12
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

54 P 8.12-12.12
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

55 P 8.12-12.12
Jorapu(MUIECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

56 P 8.12-12.12

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

57 15.12-19.12
UppalMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

58 AR P 15.12-19.12
UPpaIMOHATILHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

59 AR P 15.12-19.12
UppalMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

60 AR P 15.12-19.12
UppalMOHATILHBIX HEPABEHCTB
I'paduueckue METOIBI peIEHUS

61 pad b pELeH 22.12-26.12
UPPaIMOHATILHBIX YPaBHESHUI
I'padmueckue MeToabl pemeHus

62 pad AR P . 22.12-26.12
UppalMOHATIBHBIX YPaBHEHUI
I'paduueckue METOIBI peIEHUS

63 pad AP . 22.12-26.12
MOKa3aTeIbHBIX YPABHCHHI
I'paduueckue METOIBI peIEHUS

64 pad AP 22.12-26.12
MMOKa3aTeIbHBIX HEPABEHCTB
I'padmueckue MeToAbI perieHus

65 pacp ABT T 29.12-30.12
norapuMUUECKUX ypaBHEHUI
I'paduueckme MeTO B pelIeHUs

66 pad AP 29.12-30.12
Jorapu(MUIECKUX HEPABEHCTB
I'padmyeckue MeToAbl penieHus

67 pad AR P 29.12-30.12
Jorapu(MUIECKUX HEPABEHCTB
I'padmyeckue MeToAbI perieHUs

68 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12.01-16.01
ypaBHEHUH
I'padmyueckue MeTOABI pemIcHUS

69 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12.01-16.01

ypaBHEHUU




70

I'padmyueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

12.01-16.01

71

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

12.01-16.01

72

73

74

Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTeabHbIE U JorapudMudeckue
HepaBeHCTBa"

KomrmnekcHbie uncna. Anredpanueckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOTO YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOTO YHUCIIa

19.01-23.01

19.01-23.01

19.01-23.01

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

19.01-23.01

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ INIIIOCKOCTH

26.01-30.01

26.01-30.01

78

N3o0pakeHne KOMIUJIEKCHBIX YnCeN Ha
KOOPJAMHATHOM TIOCKOCTH

26.01-30.01

79

80

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILIEKCHOT'O YHCIIa

26.01-30.01

2.02-6.02

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJIAd

2.02-6.02




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHsie

82 . 2.02-6.02
yHcia

83 HarypanbHble u 11enpie yucia 2.02-6.02

84 Harypanbnblie u 1ienble yucia 9.02-13.02
IIpuMenenne NpPU3HAKOB JEIMMOCTH

85 P P A 9.02-13.02
LIETBIX YACET
IIprnMeHeHne IPU3HAKOB AETUMOCTH

86 p p A 9.02-13.02
LIETBIX YACET
IIprnMeHeHnEe IPU3HAKOB AETUMOCTH

87 p p A 9.02-13.02
uensix yucen: HOJl u HOK
I[IpuMmeHenne NPU3HAKOB JEIMMOCTH

88 p p ¢ 16.02-20.02
nenbix yncen: HOJ u HOK
IIprnMeHeHne IPU3HAKOB AEIUMOCTH

89 p p A 16.02-20.02
LEJIBIX YUCEII: OCTATKH 110 MOJYIIIO
IIpnMeHeHne IPU3HAKOB AETUMOCTH

90 p p A 16.02-20.02
LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO
[IpuMeHeHne NpU3HAKOB AEITUMOCTH

91 LIEJIBIX YKCEN: alropuT™ EBKmaa s 16.02-20.02
penieHus 3a/1a4y B UENbIX YHCIIax
KonTtponsHag pabora: "Teopust nmeabx

92 P P P 24.02-27.02
qHucen
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI- 24.02-27.02
CIIEICTBUS
CucreMa 1 COBOKYITHOCTh YPaBHEHUI.

94 y yp 24.02-27.02

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95

96

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH UPpAllMOHATIBLHBIX
ypaBHEHUU

24.02-27.02

2.03-6.03

97

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH I0Ka3aTeJIbHbIX
ypaBHEHUH

2.03-6.03

98

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

2.03-6.03

99

100

101

102

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne cuCTEM K pEeLIEHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJa4 u3
pa3nuyHbIX 001acTeil HayKH U peabHOM
YKU3HU, UHTEPIIPETALUs IIOJY4YEHHBIX
pe3yabTaToB

[IpuMeHeHNEe CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HayKH U peanbHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pE3yJIBTAaTOB

2.03-6.03

10.03-13.03

10.03-13.03

10.03-13.03




[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAYKH U peaIbHON 10.03-13.03
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yNIbTaTOB
KonTponbnas padora: "CucreMbl

aI[MOHAJILHBIX, UPPALIMOHAIBHBIX

104 pat ppatt 16.03-20.03
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanmionansHbie ypaBHEHHS C TapaMeTpaMu 16.03-20.03
PanmonansHble HepaBeHCTBa C

106 . P 16.03-20.03
napameTpamu

107 PanmonansHble CUCTEMBI C TapaMeTpaMu 16.03-20.03
HppanuoHanbHBIC YPaBHCHUS,

108 ppatt P 23.03-27.03
HEPaBEHCTBA C ITapaMeTpaMu
WpparmonanbHble CUCTEMBI C

109 ppatt 23.03-27.03
napameTpamu
[Toka3zaTenbHBIE ypaBHEHUS, HEPABEHCTBA C

110 P p 23.03-27.03
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU 23.03-27.03
Jlorapudmuueckue ypaBHEeHuUS,

112 pr P 6.04-10.04
HEpaBEHCTBA C TapaMeTpaMHu
JlorapupMuueckne CUCTEMBI C

113 pu¢ 6.04-10.04
rapameTpamMmu
TpuronomeTpruyeckue ypaBHEHHUS C

114 P P P 6.04-10.04
napameTpamu
TpuroHnomeTpruyeckue HepaBEHCTBA C

115 P P P 6.04-10.04

napameTpamu




116

TpUroHOMETpUYECKUE CUCTEMBI C
napaMeTpamu

13.04-17.04

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHUECKUX MOJIENIEN PeaIbHBIX
CUTYalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

13.04-17.04

118

119

120

ITocTpoenue u uccieoBaHue
MaTeMaTHYECKUX MOJENEH peaabHbIX
CUTYAallMi C IIOMOLIbIO CUCTEM YPABHEHUI
C mapamMeTpaMu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyalUi C IOMOLIBIO CUCTEM YPABHEHUN
C mapamMeTpaMu

KonTponbnas pabora: "3amgauu ¢
napaMerpamu”

13.04-17.04

13.04-17.04

20.04-24.04

121

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHus"

20.04-24.04

122

123

124

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui: "YpaBHeHusa. Cucremsl
ypaBHeHU"

[ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs
3HaHui: "HepaBeHncrna"

20.04-24.04

20.04-24.04

27.04-30.04

125

126

[ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrna"

[ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs

27.04-30.04

27.04-30.04




3HaHuii: "HepaBeHncrna"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

127 . - . 1 27.04-30.04
3Hanuii: "TIpon3BoaHast U €€ MPUMEHEHHE
IToBTOpEHuEe, 0000IIEHNE, CHCTEMATH3AIUS

128 per Hetme, © o 1 4.05-8.05
sHanui: "TIpon3BoaHas U e€ mpuMeHeHUe
IToBTOpenue, 0000IICHIE, CHCTEMATU3AIUS

129 per n - - 1 4.05-8.05
3Hanuii: "IIpousBoaHast U €€ MPUMEHEHHE
[ToBTOpEHHE, 0000IICHNE, CHCTEMATU3ALIIMS

130 pet 5 - 1 4.05-8.05
3HaHuii: "MHTErpai u ero npuMeHeHHe
[ToBTOpeHuEe, 0000IIECHNE, CHCTEMATU3 AL

131 > " ! 1 4.05-8.05
3HaHui: "OyHKUIMUH
IToBTOpenue, 0000IIeHIE, CHCTEMATH3 IS

132 e ! 1 12.05-15.05
3HaHuil: "OyHKIUH
[ToBTOpeHHE, 0000IICHNE, CHCTEMATU3ALIMS

133 e ! 1 12.05-15.05
3HaHuil: "OyHKIUH

134 HToroBasi KOHTpOJIbHASA paboTa 18.05-22.05

135 WroroBas koHTpoJsibHAs paboTa 18.05-22.05
[ToBTOpEeHue, 0000IICHNE, CHCTEMATH3 IS

136 P B ! 1 18.05-22.05
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTb HOHATUSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAs U IECATHUYHAs 1pOOb, IPOLICHTHI
12 BemonuaTte  apudmernyeckue  OmepanM € PAalMOHATIBHBIMH U
' JeCTBUTEILHBIMU YHACITAMHU
13 BbinonHATe npubImkEHHBIE BBIYUCICHHUS, UCIIONB3YsI IPaBUIIa OKPYTJICHUS,
' JeNaTh MPUKUAKY U OIICHKY pe3yJIbTaTa BEIYUCICHHI
OnepupoBaTh HNOHATHSAMM: CTENEHb C LIEJIBIM IOKa3aTeleM, CTaHAapTHas
14 dopma 3amucu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
' UCIOJIb30BaTh MOAXOJANIYI0 (OpMY 3aImUCH JAECHCTBUTEIbHBIX YHCEN JUIS
pelLIeHHs MPAKTUYECKUX 3314 U IPEJCTaBICHUS JaHHBIX
OmnepupoBarh MOHATUSMH: CHHYC, KOCHHYC U TAHT€HC MTPOU3BOJILHOTO YTJIa;
1.5 UCMOJNb30BaTh  3alMCh  NPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUYECKHE (DYHKIMH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJIECTBO, ypaBHEHHME, HEpaBEHCTBO, IIEJOE,
2.1 panroHaIbHOE, UppalnroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
59 BeimonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKHUX BBIPAKEHUM M peraTh
' TPUTOHOMETPUUYECKHE YPAaBHEHUS
BeimonHATE TpeoOpa3oBaHusi HENbIX, PAMOHATBHBIX M HPPAIlHOHATBHBIX
2.3 BBIDQKEHU ¥ pelmaTh OCHOBHBIC THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
24 [IpumMeHsATH ypaBHEHUS M HEPAaBEHCTBA JUISl PEIICHHs MaTeMaTUYEeCKHUX
' 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U pealbHOM JKU3HU
MogenupoBaTh peajbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATh
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, MCCIENI0BaTh
MOCTPOCHHBIE MOJIENIU C UCTIOJIb30BAaHUEM arliapara ajareopsl
3 DyHKINUK U TpaPUKH
OnepupoBaTb MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHust QYHKIIMH, 00JIaCTh
3.1 OTpeNesieHusT W MHOXKECTBO 3HaueHWW GyHKIMH, Tpaduk GyHKINAH,
B3aUMHO OOpaTHbIC (PYHKITUH
3.2 OnepupoBaTb MOHATHAMU: UYETHOCTh M HEUETHOCTh (QYHKLUMH, HYIH




(byHKINHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBathk rpaduku QyHKIUN A1 pEIICHUS] YPaBHEHHI
34 CrtpouTth U ynTaTh rpaduKu TUHEHHON (QYHKINHU, KBaPATHUHOW (PYHKINH,
' CTETIeHHOW (DYHKIIUU C IEJIBIM MToKa3aTeIeM
Ucnonb3oBate rpaduku  QyHKOHMA JUISI  HUCCICIOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH MpU pENICHUH 3a7ad M3 JPYruxX Yy4eOHBIX MPEIMETOB W
peaNbHOM KU3HH, BRIPAXKATH POPMYIaMH 3aBUCUMOCTH MEXIY BETHUYNHAMU
4 Hauayna maTreMaTH4eCKOro aHan3a
41 OnepupoBarh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdeckas |
' reOMETPHYECKAs IIPOTPECCHH
49 OnepupoBaTh TOHATUSAMHU: OECKOHEYHO YOBIBAIOIIAs TIEeOMETpUYCCKas
' nporpeccusi, CyMMa 0E€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON IPOTPECCHH
4.3 3anaBarh MOCJICIOBATEIIBHOCTH PA3JIMYHBIMU CIIOCOOAMHU
44 Hcnonb3oBarh CBOWCTBA MOCJIEAOBATEIBHOCTEM M MOPOTPECCUid IS
' pelICHHS pealTbHBIX 331a4 MPUKJIAJHOTO XapaKTepa
5 MHoXecTBa U JIOTHKA
5.1 OnepupoBath MOHATUSMH: MHOXKECTBO, OIIEPAIlUK HaJl MHOKECTBAMHU
Hcrnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JJis  OIHCaHUs
52 PEATBHBIX TIPOIECCOB U SBJIICHUH, ITPU PEIICHUH 3a/1a4 U3 JPYTUX YICOHBIX
IPEeIMETOB
53 OnepupoBaTh  MOHATUSIMU:  OMpeeNeHHue, TeopeMa,  CIEICTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MpPOBEPSIEMOT0 .
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIEHUS
OnepupoBaTh MOHATHIAMH: HaTypallbHOE, [EJI0€ YHCIO; HCIOIb30BaTh
1.1 NpU3HAKK JCTUMOCTH IENbIX YHUCEN, Pa3JoXKEeHHEe YHCIa Ha TPOCThIS
MHO>KUTENH JUIs PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIICHB C PAITMOHALHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JIOTapu(M UYHCIIa, JCCITHYHBIC ¥ HATypabHbBIC
' sorapuMbl
2 YpaBHEHUs 1 HEpABEHCTBA
[IpumMeHATh CBOWCTBA CTENEHW JUIA TPeoOpa3oBaHUS  BBIPAKCHHM,
2.1 ONEPHPOBATH TOHATHAMHU: TI0KA3aTEIILHOC YPaBHEHWE W HEPABEHCTBO,

peiiaTb OCHOBHBIC THIIbI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB




BoeimonHATe 1peoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIUX JOrapu(MBbI;

2.2 ONEpPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE YpaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE THIIbI JIOIapU(PMUUECKUX YPABHEHUH 1 HEPABEHCTB
2.3 HaxoauTh penienust npocTeHIMX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSMU: CUCTEMA JIMHEWHBIX YpaBHEHUH U €€ pelleHHE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH Ul peIlleHUs] IPAaKTUYECKUX
3aja4
55 HaxonuTe pemieHns npocTelnx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YPaBHEHMI U HEPABEHCTB
MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
2.6 BBIPQXCHMSI, YpaBHEHHs, HEPABEHCTBA U CHUCTEMBl IO YCIOBHUIO 33/ayH,
HCCJIEI0BATh TIOCTPOEHHBIE MOJIEJIN C UCIOJIb30BAaHUEM arlrapara ajareopbl
3 OyHKIUYU U TpadUKu
OnepupoBaTh MOHATUSAMH: TEepHOAMYECKass (DYHKIHS, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUH, TOYKH 3KCTpeMyMa (YHKIMH, HaubOosbliee U
' HalMEHbllIee 3Ha4eHUs (YHKIMHM HAa INPOMEXKYTKE; HMCIIOJIb30BaTh MX IS
uccienoBaHus (QyHKIMH, 33JaHHON IrpaduKoM
OnepupoBaTh NOHATHAMH: TPApUKU MOKA3ATEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHOMN
IUIOCKOCTH M UCTOJIb30BATh JJIsl pEIIEHUs] YpaBHEHHUH U HEpaBEHCTB
33 N306paxkaTh Ha KOOPAMHATHOMN MJIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
' Y UCMOJIb30BaTh UX JJIS PELICHUS] CUCTEMbI IMHEHHBIX YpaBHEHUM
34 Hcnonb3oBate rpadukn ¢GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBHCUMOCTEH U3 JpYruX y4yeOHBIX JAUCIUIUIIH
4 Havana maTemaTnueckoro anaamsa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKILMSA, TPOU3BOIHAS (DYHKIINH;
4.1 UCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUH CMBICI MPOU3BOAHON JUIS
pelieHus 3aaau
4 Haxomute  mpou3BOAHBIE — DJIEMEHTApPHBIX  (QYHKUUH,  BBIYUCIATH
' POM3BOJIHBIE CYMMBI, IPOU3BEACHHSI, YACTHOTO (PYHKIIUH
Hcnonp30BaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, MPUMEHATh PE3yJIbTaThl MCCIEAOBAHHS K
MOCTPOCHMIO IPahuKOB
44 Hcnonp30BaTh MPOM3BOIAHYIO JUISI HAXOXKIEHHUS HAMJYUIIEero pEHIeHUs B
' MPUKIAIHBIX, B TOM YHCJIE COI[HATIbHO-DKOHOMUYECKHX, 3a]ja4ax
45 OnepupoBaTh MNOHATUSAMM: MEpBOOOpa3Has M HWHTErpai; MOHHUMATh
' reOMEeTPUYECKUi U (PU3MYECKHI CMBICIT HHTETpaja
46 Haxoaute nepBooOpa3Hbie 3eMEHTApHBIX (QYHKIMNA, BRIYUCISATh UHTETPA
' o popmyne Hetorona — JleitOuuma
47 Pemate nmpukiasHele 3aaud, B TOM YHUCIIE COLMAIbHO-3KOHOMUYECKOIO U

(GU3NIeCKOro XapakTepa, CpeICTBAMHI MaTEeMAaTHIECKOTO aHaIHM3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUA o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNrOpPUTMAMU pELICHUs 3ajad;
yMmeHue (GopMyIHpOBaTH W OINEPUPOBATH TMOHSATHAMH: OINpEACICHHUE,
aKCUOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTEJIbCTBO,
pPaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH MHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPHU PELICHNUH 33]a4, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PAcCYXJECHUN; yMEHHE  OINEepUpPOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy HaJ MHOXECTBaMH;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  aJis
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U IIPU PEIICHUM 3a7ad, B TOM
yHclie U3 IPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIIOCOOAMM; UCIOIb30BaTh Tpadbl MpU

pCeHICHUHA 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HAaTypalbHOE 4YHCIO, LEJN0e 4YHCIO,
CTETIeHb C IIeTBIM ITOKa3aTelieM, KOpeHb HAaTypajlbHOW CTENEHH, CTENEHb C
palMOHATILHBIM TTOKa3aTeNleM, CTENeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JorapuM dUYHClIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEIHLHBIX
YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINNA 0Ot
JeUTeNlb W HauMeHbIllee o0Iee KpaTHoe, ainropuT™M EBkimmma mnpu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM MO3ULIMOHHBIMU CHCTEMaMH
CUHWCJICHUS; yMEHHE BBITIOJIHITH BEIYMCIICHUE 3HAUYCHHUI U TIpeoOpa3oBaHuUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, nmpeoOpa3oBaHUS APOOHO-
pAallMOHABHBIX ~ BBIP@KCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:
MOCJIEI0BATENbHOCTD, apu(dMeTHuecKass Mporpeccusi, TIeOMeTpHUYecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIA TE€OMETPUYECKasi IPOTPECCHs;




yYMEHHUE 3a/aBaTh I1OCJIEOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYppPEHTHBIX (HOpMyYJ; YMEHHE ONEpUPOBATh MOHIATUAMHU: KOMILICKCHOE
YHUCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M airedOpauyeckas); yMeETb
POU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBONUTH IPUMEPHI MCII0JIb30BaHUsI KOMIUIEKCHBIX YHMCEN; OIEpUPOBATh
HNOHATUAMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIb,

T eOMeTpI/IquKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMHU: PaALMOHAIbHBIE, HPPALUOHAIBHBIC,
NOKa3aTebHbIe, CTENEHHBIE, JIOTapu(pMUYECKHe, TPUTOHOMETPHUECKUE
YPaBHEHHsS M HEPABEHCTBA, HMX CHCTEMBl, YMEHHUE OIIEpUPOBATH
HNOHSTUSIMM: TOXJAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpaBHEHHS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOLIBI Ppa3IMYHbIX HPUEMOB; pPEILATh
YpAaBHEHUs, HEPABEHCTBA W CHCTEMBl C IApaMETPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JI PELICHHUS MaTeMaTHUYECKHUX

3a/1a4 U 3a/1a4 U3 pa3IMnYHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKLIMH, HauOoJpllee M HAauMEHbIIEEe 3HAYCHUS
(GYyHKLIMU Ha MPOMEXYTKe, HempepbiBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NPOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3uueckuif CMBICH TNPOU3BOAHOHM, mepBooOpa3Has, ONpeAeIEHHbIH
UHTETpaJl; YMEHUE HaXOAUTh AaCHUMNTOTHl rpadguka (QyHKUHH; yMEHHE
BBIUNCIIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelbHOH K rpaduky
(GyHKLIMY; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIMIA;
YMEHHME HCII0JIb30BaTh MPOU3BOJIHYIO JJISi HCCIENOBAHMUS (DYHKIIMM,
HaXOJUTh HauOONbIIME W HAaUMEHbIINE 3HAueHUs (YHKIMNA; CTPOUTH
rpa¢uKd MHOT'OWJIEHOB C MCIIOJIB30BAaHUEM alnapaTa MaTeMaTH4ecKOro
aHaJINW3a; MPUMEHATH IMPOU3BOAHYIO ISl HAXOXKACHWUS HAWIydLIEro
pelIeHUss B NPUKIATHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H
buznyecKuX 3a7adax; HaXOAUTh TUIOMAIU U O0BEMBI QPUTYp C MOMOIIBIO

HHTCErpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIUPOBAHUA C




nomoInbpio auddepeHInaibHbIX YpaBHECHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIUU, oOpaTHas QyHKIUS,
KOMIO3UIMS (DYHKIMHA, JIWHEHHas (QYyHKUUS, KBaapaTudyHas (QYHKIUS,
paunoHanbHass (QYHKIUS, CTENEHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢yHkuuu, oOpaTHBIE TPUTOHOMETPHYECKHE (YHKLMH, TOKa3aTelbHas M
jgorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKM H3YyYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCMOJIb30BaTh Tpa(UKK U1 U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
pelieHun 3a1ad U3 JIPYyrux Y4eOHBIX MPEIMETOB W 3a7ad W3 pealbHOU
KHU3HU; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKku (PYHKIUH [UIs pelIeHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3314 M3 00JAacTH yIpaBJICHUs JTUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, ypPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3yIbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHbIEe CUTyallud Ha $S3bIKE MAaTE€MAaTHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJEJIM C  HUCIHOJB30BAHMEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH NOTYUESHHBIA pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHdecKoe, MeauaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(OpMaIIKIo, PEJCTaBICHHYIO B Ta0lMILax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTaBIATh
UHPOpPMALIMIO C TOMOIIbIO TabaMIl W  JAuWarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE [laHHBbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpaduuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu Mccael0BaTh COBMECTHbBIE

HAOJI0/IEHUS C IOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMenue onepupoBaTh NOHATUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHUE BBIYHMCIATH

BEPOATHOCTb C HCIOJb30BaHUEM TpapUUecKMX METOJO0B; MPUMEHSITh
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(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYTy IOIHON
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHMBATh BEPOATHOCTH pPEATBbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  CIlydailHas BENWYMHA, pAaCHpeiesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAApPTHOE OTKIOHCHHE
ClyuallHOH  BeNWYMHBL, (QYHKIUW  paclpeAeiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACIpE/eICHH; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACIpEeIeHUi sl pelieHus 3a1ay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJUTH MPHUMEPH TPOSBICHHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHUHU,
YHUCJIIO  TEPeCTaHOBOK, OmHOM  HpIOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOPHBIE (aKTHl U PACCYKACHUS U PEIICHUs 3a7ad; OLCHUBAThH
BEPOSTHOCTH PEaJbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOJYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATUAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YyIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIMECS NPSAMBIE, MAPATIIETbHOCTD U
MEPIECHIUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXAY IpsSMbIMH,
Yrojl MEXAY MpSIMOM H TUIOCKOCTBIO, Yrod MEXIy IUJIOCKOCTSIMU,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMbIMU,
paccTOsIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUThH MaTEeMaTHYECKHE
MOJEIN C IOMOLIBK0 TEOMETPUYECKUX TIOHITUM U BEJIUYMH, PEIIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUEC 3a1a4n

YMeHue onepupoBarh MOHATHSAMH: IUIOUIanb (QUIYpbI, 00bEM GUTYpHI,
MHOTOTPaHHMK, MPaBUJIbHBIH MHOTOTPAaHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenunen, MOpu3Ma, NOHpamMuga, (purypa M TMOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYyc, map, cdepa, miomans chepbl, Iomaib
IIOBEPXHOCTU NHUPAaMHUbI, IMPHU3MBbI, KOHyCa, LWIMHApA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  NapajUlefienuneaa, MNUpaMHUAbl, NPU3MBI, LWINHIPA,
KOHYyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHHs KOHyca M LMIMHJIPA,
NapajuleJbHblE OCH WJIM OCHOBAaHHIO, CEYEHHME Ilapa, IIJIOCKOCTD,

Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
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MHOTOTPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (UTYpBI M HOBEPXHOCTH
BpAIICHHS, UX CEUCHHsI, B TOM YHUCIIC C MMOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh OnpeAeIeHUS U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHHUE MPOBOAUTH Kiaccuukanuioo ¢Guryp 1mo
pPa3IUYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JOTOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuielIbHbIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Hs, TOMO00HBIE QUTYPHI;, YMEHHUE
pacrio3HaBaTh PaBHbIC M IOJ0OHBIC (UTYpPBI, B TOM 4YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUIECKHE OTHOIICHUS TIPH
pELICHUH 3aJa4; HAXOJUTh TEOMETPUYECCKHE BEIMYHMHBI (IUIMHA, YOI,
I0IaaAb, 00BEM) NPU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 peabHOM KM3HH, YMCHHUE BBIYUCIATH TCOMETPUYCCKUE BEITHMYMHBI
(MHA, yromy, IUIOMIAAb, OOBEM, IUIOMIA/h TOBEPXHOCTH), HCHOJIB3YS
U3y4yeHHbIE (OPMYNIBI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUIomanab cheprl; 00béM Kyoa,
NPSMOYTOJBHOTO —TapajieNienunea, TUPaMUAbl, MPU3MBI, [TUIUHIPA,

KOHYCa, I11apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

VYmenne OINCpHUPOBAThH MOHATUAMU: NMPAMOYIOJIbHAsA CHCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3lIOKCHHWE BEKTOpa Mo 0Oa3wucy,
CKaJIIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHHUE, YOI MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJb30BaTh BeKTOpHBIfI n KOOpHHHaTHI—;IfI METO

JJId pCHICHUA TCOMCTPHUICCKUX 3a1a1 U 3aJla4 JpYTHUX y‘-IC6HBIX npeaAMETOB
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YMeHne BEIOMpATh MOAXOMSIIAN METOJT IS PEIICHUSI 3a/1a4u; TOHUMaHHE
3HAUMMOCTH MAaTEMAaTHKH B HM3YUYEHHWU NPUPOJIHBIX U OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMaTHYECKUX

OTKPBITUHA POCCUUCKON U MUPOBOM MaTEMaTUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1 Yucia v BEIYMCIEHUS
11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YUCEl
12 Pammonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JPOOH, MPOLCHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH
13 ApudmeTndeckuil KOpeHb HaTypanbHOW cTerneHu. JleiicTBus ¢ apupmMeTn4ecKuMu
' KOPHSMHU HAaTypaJbHOM CTETIEHH
14 Cremnens c 11embIM mokaszareneM. CTeneHb ¢ paloHaIbHbIM oKazaTeneM. CBoiicTBa
' CTENICHU
15 CuHyCc, KOCHHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHIeHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapu¢m umcna. JlecSTHUHBIC U HATypaJIbHbIC JOTapH()MBbI
JelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBUTEIbHBIMU
1.7 yucinamu. [IprOnnkEHHbIC BEIYUCIICHNSI, IPABUIa OKPYTJICHUS, TIPUKHUIKA U OIICHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 VYpaBHEHUS U HEPABEHCTBA
21 Llenbie 1 IpOOHO-paIMOHATIEHBIE YPaBHEHHSI
2.2 HppaiiioHanbHbIe ypaBHEHHSI
2.3 TpuronomeTpuieckue ypaBHEHUs
2.4 [TokasarenpHble U IOTapUPMHUIECKUE YPAaBHEHUS
2.5 [lenmbie 1 TpoOHO-paIOHAIEHBIC HEPABEHCTBA
2.6 HppannoHanbHbIe HEPAaBEeHCTBA
2.7 [ToxazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA  HEPaBEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C MMapamMeTpaMu
2.11 Marpuia cuctemMbl JIMHEWHBIX ypaBHeHHI. ONpeaeuTellb MaTPUIIbI
3 OyHKIWH U TpaduKu
3.1 OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3aumuo oOpaTHBIE




¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKUMU. [lepruoguueckue GpyHKINHI

Ob6nacte ompezneneHUuss W MHOXKECTBO 3HaueHuil Qynkuuu. Hymum ¢yHxum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunOomnbinee W HauMeHblIee 3HAYCHHE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaduKU
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMmnrtorel rpaduxoB ¢yHkuuid. CpoiicTBa  (QyHKUHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opmyia CII0KHBIX TPOLIEHTOB
4 Hayana maTemaruueckoro anaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (PYHKITHIA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluy HaJi MHOKecTBaMU. J[narpaMMel Dinepa — BenHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OrmcarenibHas CTaTHCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Ceomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 NOBEPXHOCTH BPALICHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e "Amuwmos II.A., Komsarun FO.M., TkaueBa M.B. u apyrue Marematuka:
anreOpa ¥ Hayajga MaTeMaTHYEeCKOro aHaliu3a, reomeTpus. Anredpa u
HayaJla MaTeMaTUYECKOro aHaiau3a. ba3oBelil U yriyOIeHHbIN YPOBHH,

10-11 xmacc. I[Ipocsemenue, 2024r."
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