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HOACHUTEJIBHAA 3AIIMCKA

VY4aeOHbIll Kypc «Anrebpa ¥ Hadyajla MaTeMaTHUECKOTO aHajH3a» SBISETCS OJHUM W3
HauOoJsiee 3HAYMMBIX B MpOrpaMMe CpeAHero oO0miero o0pa3oBaHMs, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH 00€CIeYnBAeT WHCTPYMEHTAIbHYIO 0a3y Al M3yueHHUs BCEX ECTECTBEHHO-
HAYYHBIX KYypPCOB, a C APYroil CTOPOHBI, (GOPMHUPYET JOTHUECKOE U aOCTPAKTHOE MBIILICHNE
00yJarouInuxcs Ha ypoBHE, HEOOXOIUMOM JUIsl OCBOCHHUSI MH(POPMATHKH, OOIIECTBO3SHAHMS,
UCTOPHH, CIOBECHOCTH M JAPYTUX MAWCHHMIUIMH. B pamkax maHHOro ydeOHOTro Kypca
oOyJaroniiecs: OBJAJEBAIOT YHHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTopas
dbopMynUpyeT CBOU JOCTHXKEHUSI B MaTeMaTU4eCKoil hopme.

Y4eOHbIl Kypc anreOpbl U Haual MaTeMaTHYeCKOTO aHaJIN3a 3aKIJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIQJICHHUS 3aKOHAMHU (PU3WKH, XUMUHU, OHMOJIOTHUH, TOHMMAHHS OCHOBHBIX
TEHACHITMI Pa3BUTHUS YKOHOMHUKHU U OOIICCTBEHHOW >KM3HH, MO3BOJISET OPUCHTUPOBATHCS B
COBPEMEHHBIX IMHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HMCIIOJIb30BATh UX IS
JanbHeHIero o0pa3oBaHUS W B IOBCEIHEBHOW HW3HW. B TO Ke BpeMs OBIaJCHUE
aOCTPAaKTHBIMH M JIOTMYECKH CTPOTMMH KOHCTPYKIHMSIMH ajireOpsl M MaTeMaTHYeCKOTO
aHalM3a pa3BUBaeT YMEHHWE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTD,
JIOKa3bIBATh YTBEPK/ICHHUS C MTOMOIIBIO MHIYKITUH M PACCYXKIaTh JICTyKTUBHO, UCTIOJIb30BaTh
000011IeHNe U KOHKPETHU3aI1I0, aOCTparupoBaHUE U aHAJIOTHIO, POPMUPYET KpeaTUBHOE U
KPUTHYECKOE MBIIIJICHHE.

B xonme u3yuenus ydeOHOro Kypca «Ainredpa M Hauyajga MaTeMaTHUYECKOTO aHAJIA3a»
oOydaroluecs: Moay4yaloT HOBBIM OMBIT PELIEHUs MPUKIAIHBIX 3a]ad, CaMOCTOSITEIbHOTO
MOCTPOCHHSI MATEMATHYECKUX MOJIENIEH pealIbHbIX CUTYallui, MHTEPHPETALUU MMOTYYEHHbIX
pELICHH, 3HAKOMSITCS ¢ TPUMEPAMH MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE
U UCKYCCTBE, C BBIJIAIOIIUMHUCS MAaTEMAaTHUYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIli Kypc 0051ajaeT 3HAYUTEIBHBIM BOCIUTATENIBHBIM MOTEHIINAIOM, KOTOPBIM
peanusyeTcs Kak 4yepe3 y4eOHbBIM Marepuall, CoCOOCTBYIONUK (POPMHUPOBAHUIO HAYIHOTO
MHUPOBO33PCHHUS, TaK H 4Yepe3 crnernuduky ydeOHOW AesATEIbHOCTH, Tpedyromien
NPOJOJIKUTEIIBHOW KOHIICHTPAIIMM BHUMAHHS, CaMOCTOSITEIbHOCTH, AaKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJyYCHHBIN PE3yJIbTar.

B ocHoBe Meronuku oOydeHHs anredpe ¥ HayajsamM MaTeMaTUYECKOTO aHaau3a JICHKUT
JESTEHbHOCTHBIN MPUHIIAI 00yUYeHUSI.

B crpykType yudeOHOro Kypca «Anrebpa W Hadajga MaTEeMaTHYECKOTO aHAIIA3a»
BBIJICJICHBI CJICAYIONIUE COAEPKATEIHHO-METOANYECCKUE TUHUM: «YUucina M BBIYUCICHUY,
«DyHkuuu u rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauama wMaremaTndeckoro
aHanm3ay, «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COMEPKATEIHHO-METOAUYCCKUE JTHHHUH
M3YyYaroTCs Ha MPOTSHKCHUU JABYX JIET OOyYEeHHsI Ha YPOBHE CPEIHETO 00I1Iero oopa3oBaHus,
€CTECTBEHHO [IOTIONHSA JPYr Jpyra H TOCTETICHHO HACHIMAsICh HOBBIMH TEMaMH H
paznenamu. J[aHHBINH y4eOHBI KypC SBISICTCS WHTETPATUBHBIM, MOCKOJIBKY OOBEAWHSIET B
cebe coaepKaHWE HECKOJbKMX MaTeMaTHYeCKUX AUCIUIUIMH, TaKWX Kak anredpa,
TPUTOHOMETPHSI, MATEMATHYCCKUI aHaIN3, TEOPHsI MHOXKECTB, MaTeMaTHYeCKasi JIOTUKA U
npyrue. Ilo wmepe Toro kak oOywammiyecs OBJaJeBalOT Bc€ Oosiee  MIMPOKUM



MaTeMaTU4YEeCKUM amnmnapaToM, y HUX MOCIEI0BATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS
YMEHUE CTPOUTh MATEMATHUYECKYI0O MOJI€NIb pPEAJbHOW CHUTyalluu, MNPUMEHSITh 3HAHWUS,
MOJIyYEHHbIE TpPU HU3YYCHHH Y4eOHOTO Kypca, [JIsi PEIICHUS  CaMOCTOSITEIHHO
chopMylIHpOBaHHON MaTEMaTUUECKOM 3a/1auu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenbHO-MeTOAMYECKass JUHUA «Yucna W BBIUMCICHUS»  3aBEpIIaeT
dbopMupoBaHUE HABBIKOB MCIOJIH30BAHUS JEUCTBUTEIBHBIX YHCEI, KOTOpOEe ObUIO HA4aToO Ha
ypOBHE OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpemHero o0iiero o0pa3zoBaHUS
oco0oe BHUMaHHE Yyiensercs (OPMUPOBAHUIO HABBIKOB paIlMOHAIBHBIX BBIYUCIICHUM,
BKJTIOYAIOIIUX B Ce0S MCMOJB30BaHUE PA3IMYHBIX (DOPM 3alUCH YHWCa, YMEHUE JIeNiaTh
PUKUJIKY, BBITIOJHITH NPUOIMAKEHHBIE BBIUYMCICHUS, OIICHUBATh YHCJIOBBIC BBIPAKEHUS,
paboTaTh C MaTEeMaTUYECKUMU KOHCTaHTAaMU. 3HAKOMbIe OOYYAIOIIMMCS MHOXECTBa
HATYPaJIbHBIX, IEJIBIX, PAITMOHATBHBIX U IEUCTBUTEILHBIX YUCEIT JOTIOJHSIOTCS MHOKECTBOM
KOMIUIEKCHBIX urcell. B KaX/I0M U3 ATUX MHOXECTB pacCMaTPUBAIOTCS CBOMCTBEHHbBIE €MY
cnenuuUyecKkue 3aJayd U OIlepaluu: JAeJICHHE Haleno, ONEPUPOBaHHE OCTaTKaMu Ha
MHOECTBE IIEJIbIX YHCEeNI, 0COObIe CBOMCTBA paIlMOHAILHBIX M HMPPAIMOHAIBHBIX YHCEN,
apudMeTHUECKHEe ONepaluy, a TakKe HW3BJICYCHUE KOPHS HATypaJbHOM CTENEHU Ha
MHOKECTBE KOMIUJIEKCHBIX 4Hcell. bmaromaps mociieqoBaTeIbHOMY PpaCHIMPEHUIO Kpyra
UCIIOJIb3YEMBIX YHCE W 3HAKOMCTBY C BO3MOXKHOCTSIMH HMX MPUMEHEHHUS ISl PeIIeHUs
pa3IUYHbIX 3a7a4 (GopMHUpYETCs MPEACTaBICHUE O CIMHCTBE MAaTEMAaTHKW KaK HayKd U €&
pOJIM B TIOCTPOGHHUU MOJIENIEH peaJbHOro MHpa, IIMPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKpPETHU3aLIHs.

Jluaus «YpaBHEHUSI U HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSKEHUH BCETO 00yUYeHHs Ha
ypOBHE CpeaHero olmiero oOpa3oBaHMs, IOCKOJIbKY B Kaxkaom pazzaene [Iporpammel
PEeyCMOTPEHO pEIIeHHe COOTBETCTBYIOIIMX 3anad. B pesynbrare oOywarommecs
OBJIQJICBAIOT  PA3JIMYHBIMU METOJAMH PENICHUS PAlUOHAIBHBIX, HWPPALUOHAIbHBIX,
MOKAa3aTeNIbHbIX, JOTapUPMUYECKUX W TPUTOHOMETPUUECKHX YpaBHEHUW, HEPABEHCTB H
CUCTEM, a TaKXKe 3ajad, coiepkamux napamerpol. [lodydeHHblE YMEHHSI MIUPOKO
UCTIONIB3YIOTCSL TIPU HCCIEAOBAaHUM (DYHKIMH C TOMOIIBIO MPOU3BOIHOMN, MPH PEIICHUH
NPUKJIAIHBIX 3a7a4 W 337a4 Ha HAXO0XJCHUE HauOONBIIMX W HAUMEHBIIUX 3HAYCHHM
bynkiuu. JlanHas cojepskarenabHas TUHUS BKIIOYAeT B ceOst Takxke (popmMupoBaHune yMeHUI
BBITIONHATD PacuéThl mo ¢GopMyiam, mpeoOpa3oBaHUs PAIlMOHAIBHBIX, UPPAMOHAIBHBIX H
TPUTOHOMETPUUYECKUX BBIPAXKEHUN, a TaKKe BBIPAXKEHUM, COAEpKALIUX CTENEeHH U
norapudmel. brarogapst uzydeHuto anreOpandeckoro Marepuaia MPOUCXOIUT JalbHEHIIee
pPa3BHUTHE ANTOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS O0ydJaronmuxcs, (GpopMupyroTcs
HABBIKUA JEAYKTUBHBIX PAacCyKIEHUH, paOOThl C CUMBOJBHBIMH (pOopMamMu, TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMMOCTEW B BUJI€ PABEHCTB U HEpaBEHCTB. AireOpa mpejjaraet
¢ (HEeKTUBHBIE WHCTPYMEHTHI JJIsi PEUICHUS MPAKTHUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajad,
HarJIsiIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKHU.

ConepxaTtenbHo-MeToAnYeCcKast TUHUSA «DYHKIIUU U TpaQUKU» TECHO MEPEIIETAeTCs C
IPYTUMU JIMHUSIMU ~ y4eOHOro Kypca, TIOCKOJIbKY B KakKOM-TO CMbICIIE  3aJaéT
MOCJIEIOBATENIBHOCTh M3YYEHHs] Marepuana. V3ydeHue CTeNeHHOW, IOKa3aTelIbHOM,
JorapuMUYEcKOd W TPUTOHOMETPUUECKUX (YHKIUH, HUX CBOMCTB U TIpadUKOB,



UCIOIb30BaHue (DYHKIUMN ISl PEeIIeHUs 3a/ad U3 APYruX YUeOHBIX MPEIMETOB U pealibHOU
KW3HU TECHO CBSI3aHO KaK C MATEMATHYECKUM AHAIU30M, TaK U C PEIICHUEM YpaBHEHUU U
HepaBeHCTB. [Ipu 5ToM OosibIlioe BHUMaHUE yAeNsieTcs: POPMUPOBAHUIO YMEHUS BbIpAXaTh
dbopMynaMu 3aBUCHUMOCTH MEX]Y pa3IMYHBIMM BEJIUYUHAMH, HCCIIEIOBATH MOJYUYECHHbIC
byHKIMM, CTpOUTh UX Tpaduku. Matepuan >ToM coaepKaTeJbHOM JUHUU HAlCJIeH Ha
pa3BUTHE YMEHUI U HABBIKOB, O3BOJISIIOIINX BbIPAKaTh 3aBUCUMOCTH MEK1y BEJTUUYMHAMU B
paznuuHoi (dopme: aHaNUTHYECKOM, rpaduueckol u cioBecHOHM. Ero wusydeHue
CIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOILIEHUI0 U
KOHKPETHU3AaILNH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass suHUs  «Havama  MaremaTMdeckoro  aHaiau3a»  MO3BOJISIET
CYIIECTBEHHO PACIIMPUThH KPYT KaK MaTEMAaTUUYECKUX, TAK U MPUKIAIHBIX 3a/1a4, JOCTYITHBIX
oOydJaromumcsi, TaKk KaK y HHUX TOSIBISETCS BO3MOXXHOCTb CTPOUTH TpadUKU CIOXKHBIX
byHKIMM, onpenensTh WX HAuOOJIbIIME W HAWMEHBIIHME 3HAYEHUS, BBIUYUCIATH IUIOMIATU
buryp u 00BEMBI TeN, HAXOAUTh CKOPOCTU M YCKOpeHMsl TmpoiieccoB. JlaHHas
coAepKaTeIbHasl JUMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH IIOCTPOEHHUSI MaTeMaTHUYECKUX
MOJIETICH peabHbIX CUTYyalluid, TO3BOJISIET HAXOAUTh HAWIYUIIEe PEIICHUE B MPUKIATHBIX, B
TOM  YHUCJIE€  COIMAJIbHO-DKOHOMUYECKMX,  3aJadyaXx. J3HAaKOMCTBO C  OCHOBaMHU
MaTEMaTUYECKOTr0  aHajiu3a CHOCOOCTBYET  Ppa3BUTHIO  a0CTpPakTHOTO, (OpMalibHO-
JIOTUYECKOTO W KPEAaTHMBHOTO MBINUICHUS, (OPMHUpPOBAHMIO YMEHUN pacro3HaBaTh
NPOSIBJICHUS 3aKOHOB MaTEMaTUKU B HayKe, TEXHUKE U HCKyccTBe. OOyuaronuecs y3HaloT O
BBIIAIOIIMXCS PE3yJIbTAaTax, MOJYYSHHBIX B XOJI€ Pa3BUTHUSI MaTeMaTHKU KaK HayKd, U 00 UX
aBTOpax.

CopepxarenbHO-MeTOANYECKass JUHUS «MHOXKECTBa W JIOTMKa» BKIIOYAEeT B ceOs
AJEMEHTbl TEOPUU MHOXKECTB M MATEMATHUYECKON JIOTMKU. TEeOopeTHKO-MHOXKECTBEHHBIE
NpEe/ICTaBIICHUsI MPOHU3BIBAIOT BECh KYpC IIKOJIBHOW MaTeMaTWKH W TpeasiaraloT Hauboiee
YHUBEPCAJbHBIN S3bIK, OOBEAUHSIIONIUN BCE pa3eiabl MaTeMAaTHKU U €€ MPUIIOKCHUN, OHH
CBSA3BIBAIOT PA3HbIE MATEMAaTUYECKHE AUCUUIUIMHBI U WX NPUIOKEHHS B €IUHOE IEJIOE.
[ToaTOMy Ba)XHO aTh BO3MOKHOCTh 00yYaromeMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOW MAaTEMAaTHKH M HCMOJIb30BaTh €ro I BBIPAKEHHUS CBOMX MBICIIEH.
JIpyruMm Ba)KHBIM IIPU3HAKOM MATEMAaTUKHA KaK HAyKW CIEAYET IPU3HATH CBOMCTBEHHYIO €U
CTPOroCTh OOOCHOBAaHMI ¥  CIIEIOBAaHUE OINPEACAEHHBIM IpaBUjaM IOCTPOECHUS
JI0Ka3aTeIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MaTeMaTHYeCKOW JIOTHKH CIIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUICHHS] OOYyYalolIMXCcs, TMO3BOJSET UM CTPOUTH CBOM
paccyX/IeHUsI Ha OCHOBE JIOTMYECKUX MpaBui, (HOPMUPYET HABBIKM KPUTHYECKOIO
MBIIJICHHUS.

B ydeOHOM Kypce «AnreOpa W Hayajga MAaTeMaTHYECKOTO aHajIn3a» MPHUCYTCTBYIOT
OCHOBBl ~MAaTEMaTHYECKOrO  MOJICIMPOBAHUS, KOTOpblE MpPU3BAHbl  CIIOCOOCTBOBATH
(GbOopMHUPOBaHUIO HABHIKOB TOCTPOCHUSI MOJIETICH pealbHBIX CUTYaIlud, MCCICIOBAHUS ITHX
MoOJIeIell ¢ MOMONIBI0 ammaparta aiareOpbl U MaTeMaTU4YeCKOIro aHallu3a, WHTEpIpeTaluu
MOJYYEHHBIX Pe3yJIbTAaTOB. Takue 3aJaHus BILUICTCHBI B KAXKABIM W3 Pa3AeioB MPOTrPaMMBl,
MOCKOJIBKY BECh Marepuajg ydeOHOro Kypca M[IUPOKO UCIOIb3YeTCs MJid pelIeHUs
NPUKIAIHbIX 3a1ad. [Ipu pelieHun pealbHBIX MPAKTHUYECKUX 3ajlad  00yuarouniuecs



pPa3BUBAIOT HAOIIOJATEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIb30BaTh aHAJIOTHIO0, 0000IIaTh W KOHKPETU3UPOBATH MpolieMy. [ledaTenbHOCTh MO
(GbopMUPOBaHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a]]a4 OPraHU3yeTCsl B MIPOIIECCE U3YUCHUS
BCEX TE€M Y4eOHOro Kypca «Airedpa U Hauajaa MaTeMaTUYECKOTO aHAIU3ay.

Ha wusyuenune yueOHOro kypca «Anredpa W Hayajga MaTEeMaTUYECKOTO aHaIU3a»
otBoauTcs 272 4daca: B 10 knacce — 136 gacoB (4 vaca B Henento), B 11 kmacce — 136 yacos
(4 yaca B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. I[lpumenenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpuOnamxkEHHbIE BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCITOBBIX BRIPAKEHUH, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI penieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJIICHHUE €r0 3HAYEHUS, NPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEIETUTEEN.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocoObl 3amaHus QyHKIUU. B3auMHO o00paTHble (QyHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. YETHbIe U Heu€THbIe GyHKIMU. [lepuoanueckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas (QyHKIMS ¢ HATypaJbHBIM U 1IENbIM MOKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS ypaBHESHHM.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpOLECCAX M SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCJIeAOBaTeNLHOCTENH. MeTon
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma Ge€CKOHEUHO YOBbIBAIOIIEH reOMeTpUYeCcKOil
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]ad
MIPUKJIAJHOIO XapaKTepa.



HenpepoiBubie (GyHKIIMM U uX cBoiicTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(¢u3nUecKHil CMBICT IPOM3BOIHON. YpaBHEHHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o monynto, anroputMma EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeil HaAyKW U pealibHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajladax, sl ONpPENENICHHs CKOPOCTM M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHME PEATbHBIX TPOIECCOB C TOMOIIpl0  auddepeHnrnarTbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMKN 00YyYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUICKUX MAaTEMAaTHUKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa )KMU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKOMy  OO0pa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHE BIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelibl, IUIAHUPOBAHWE IIOCTYIKOB W OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEUYECKOW esSTEIbHOCTH, JTaroB €€
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccudUKaINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHJIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpPEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKKe BbIABUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHGOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEIICHUS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHApY)KMBATh Pa3IMYUe W CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (dopme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU 1 OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yY€TOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3ylibTaTa perieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBICHATH IPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pemieHWM YYeOHBIX 3aJad, TNPUHUMATh IeJb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHas
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIE BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUKY H
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaibHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPAaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3 (UIUEHTaMH, KOPHU MHOIOYJIEHA, NPUMEHATH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ero TIeOMETPUYECKHM CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IIOMOLIBIO MAaTPUL] U OINPENEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa JorapupMoB TUTSt npeoOpa3zoBaHuUs
norapu(MUYECKUX BBIPAKEHUH;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI A IpeoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha $f3bIKE anreOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (yHKIMH, KoMHOO3uIUs GyHKUUN, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOIHO OIEpPUPOBATh TOHATUAMH: UYETHBIE W HEUETHBIC (DyHKIHNH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TI0Ka3aTesieM, rpauk CTEeNeHHOM (QYHKUMU C HATypajibHBIM M LIEJIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPaPUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpe/ieJIeHe TPUTOHOMETPUUYECKUX (PYHKIIMHM YHCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO OMEepUPOBaTh MOHATUSAMU: apudmMeTndeckass U TeoMeTpuuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIB30BaTh MPOTPECCHH JJIsl PELICHUS peaNbHBIX 3a7ad MPHUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUSAMH: HENpPEpbIBHbIE (YHKUIUU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJHO OINEpUPOBATh TMOHATUSMU: TepBasi W BTOpPas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEICICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>XECTBA HATypaJbHBIX M LENBIX YUCEJ, MCIOJIb30BATh IMPU3HAKHU AECIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOIHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA!



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PallMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH TpadUUecKrue METOBI JIJIsl PEIICHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIECIOBAaTh IIOCTPOCHHBIE MOJIEIM C KCIOJb30BAHMEM alllapara aireOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
ompeAeeHUs CKOPOCTH W YCKOPEHMs TMpoliecca, 3aJaHHOro (opMyaol wiH
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos
Ne ni/m HaumeHoBaHue pa3iejioB H TEM MPOrpamMMbl Beero K(Lngfﬁo‘iz;:m L[ — (?g:;:)[:;l;gﬁfﬂ(}ﬂ:?zg;;;g
ue padoTsl

MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.

1 MHorouwieHsl. PaimoHanbHbIe ypaBHEHHS U 24 2 https://resh.edu.ru/subject/51/10/
HepaBeHCcTBa. CHUCTEMbI JIMHEHHBIX YPAaBHEHHH

2 Dymicn u rpaguxn. Crenennas GyHKuus ¢ 12 1 https://resh.edu.ru/subject/51/10/
IIEJIBIM TIOKA3aTesIeM

3 ApudmeTrueckuii KOPEeHb N-0i CTETICHH. 15 1 https://resh.edu.ru/subject/51/10/
HppanmoHnanbHble ypaBHEHUS

4 [MokasarensHas ¢yHkims. [lokazaTenbHbIe 10 1 https://resh.edu.ru/subject/51/10/
ypaBHEHHUS

5 Jlorapudmuueckas GpyHkiws. Jlorapupmudeckue 18 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS

6 TpuroHoMeTpruvecKre BIPAKEHHUS U yPaBHEHUS 22 1 https://resh.edu.ru/subject/51/10/

7 ITocneoBaTeIbHOCTH U IIPOTPECCHH 10 1 https://resh.edu.ru/subject/51/10/

8 Henpepoisasie Gpyakiuu. [IponsBoaHas 20 1 https://resh.edu.ru/subject/51/10/

9 IToBTOpeHue, 0000IICHNE, CHCTEMATH3aIUs 3HAHUN | 5 1 https://resh.edu.ru/subject/51/10/

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KVIACC

KoJun4yecTBo 4yacoB DJIeKTPOHHBbIE
1‘3‘121 HanmeHoBaHMe pa3jeioB U TeM NPOrpaMMbI Beero Konrtpoasn | IIpakTHuec 06;:;2223;:25“5
ble padoTbl | KHMe padoThI pecypes

1 UccnenoBanue GyHKIUN ¢ TOMOTIBIO TPOU3BOTHON 22 1
2 [TepBooOpa3Hasi ¥ MHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIUM. 14 1

TpuroHomeTpryeckue HEpaBEHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1

sorapuMuvecKue HepaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbsHbie u 11e1p1e uncia 10 1
7 CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX 12 1

MOKa3aTeIbHbIX U JJOrapu(PMHUUECKUX YpaBHEHUN
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN 16 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoka KoJsmmyecTBo yacoB JlaTta uzyyeHus JyeKTpOHHbBIE HH(pPOBBIE
n/n BCEr0 | KOHTPOJBHBI | MPAKTHYECKH | IO IUIAHY ¢dakr 06pasoBaTe/bHbIe pecypehl
¢ padoThbI ¢ padoThbI

1 nonyzo

oue - 63 yaca

MHO0:XeCTBO AeliCTBUTEJAbLHBIX Yncea. MHorowienbl. PannnonajabHbie YPaBHCHU

s1 1 HEPpABCHCTBA. CucremMsbl JUHEHH

bIX YPaBHeHUi - 244

1 MHOeCTBO, OImepalud HajJ MHOXeCTBaMu U uXx | 1 04.09 https://resh.edu.ru/subject
CBOICTBa [lesson/4726/start/198194
/
2 Juarpammel Ditnepa - Benna 1 05.09
3 [IpuMeHeHrEe TEOPETUKO-MHOXKECTBEHHOTO —ammapara | 1 05.09
TUTsL peIIeHUs 3a1a4
4 Pammonansaeie yncia. OOBIKHOBEHHBIE W AeCATHYHEIE | 1 07.09
Ipobu.
5 [TponienTrl. beckoHeuHbIC IEPHOIUUECKHE TPOOH 1 11.09
6 [Ipumenenne napobGeir u mporeHTOB it pemeHus | 1 12.09
MIPUKJIAIHBIX 3a/1a4
7 [Ipumenenne napobGeirt u mporeHTOB it  pemeHus | 1 12.09
MIPUKJIATHBIX 327144
8 JlelicTBUTEIIbHBIC YUCa. PanumonansHbIe ull 14.09 https://resh.edu.ru/subject
UppalMoHaNIbHBIEC YHCIIa [lesson/4730/start/149073
/
9 ApubdmMeTrnuecknue omepanmuu ¢ JeWCTBUTENIbHbIMH | 1 18.09
YHCIIAMH
10 Motynb IefCTBUTEIILHOTO YKCIIA U €r0 CBOMCTBA 1 19.09
11 [TpuOnmkE€HHbIE BBIYUCICHUS, NpaBUia OKpyrjiaeHus, | 1 19.09
MIPUKHJIKA ¥ OI[CHKA Pe3y/IbTaTa BIYMCICHUN
12 Kontpouabnas padora Nel no teme «Panmonanbubie | 1 21.09
ypaBHeHHsT W HepaBeHcTBa. CHCTeMBbI JIHHEHHBIX
YPaBHEHHID»
13 OCHOBHBIE METOJbl pelIeHUs ILeNblX M JpoOHO- 25.09
palroHAILHBIX YPABHCHUN U HEPABCHCTB
14 OCHOBHBIE METOJBl pelIeHUs ILeNblIX M JApPOOHO- 26.09

panoHaIbHBIX YPaBHEHUH U HEPABEHCTB



https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/

15 OCHOBHBIE METOJBl pEIIEHUS IEeNbIX M JAPOOHO- 26.09
panMoHaIBHBIX YPABHEHUH U HEPABEHCTB

16 MHorowieHsl OT OAHOW mepemeHHOH. Jlenenue 28.09
MHOIO4YIEHAa HA MHOTOWIEH C 0cTaTkoM. Teopema besy

17 MHorowieHsl ¢ nenbiMu Kodddunuentamu. Teopema 02.10
Buera

18 Pemienue cucrem TUHEWHBIX YpaBHEHHUH 03.10

19 Martpuua CUCTEMBI JUHEHHBIX ypaBHEHUH. 03.10
Onpenenurens MaTpPUIBl 2X2, €ro TeOMETPUYECKHI
CMBICJI U CBOMCTBA; BEIYMCIICHUE €70 3HAUCHUS

20 Onpenenurens MaTpuibpl 2X2, €ro IeOMETPUYECKUN 05.10
CMBICJI U CBOMCTBA; BEIYMCIICHUE €T0 3HAUCHUS

21 [IpumeneHne ompenenuTens I PEHIeHUS CHCTEMBI 09.10
JIMHEWHBIX YpaBHEHUN

22 Pemenne mnpukiamHeIX 3amad C TOMOIIBID CHCTEMBI 10.10
JIMHEWHBIX YPABHEHUN

23 Pemenne mnpukiamHeIX 3amad C TOMOIIBIO CHCTEMBI 10.10
JINHEHHBIX YpaBHEHUHN

24 KoutpoabHass paGora Ne 2 '"PaunmoHaabHble 12.10
YPaBHeHUs1 M HepaBeHcTBa. CucTeMbl JHHEHHBIX
ypaBHeHUil'"

@®yukuum U rpadpuxku. CreneHnasi GyHKIUSA ¢ HeJbIM MOKa3aTejaeM — 12 yacoB

25 OyHKIMA, crnocoObl 3amaHus  GyHKIMHA. B3auMHO 1 16.10
obpatublie pyHkiuu. Kommosumus GhyHKIun

26 I'padux Pynknuu. DaeMeHTapHbIE TPeoOpa3oBaHUS 1 17.10
rpadukoB QyHKITHI

27 OOGmacTp  ompeAeNeHUss M MHOXECTBO  3HAYCHHH 17.10
¢byakuun.  Hymu  ¢yaknun.  Ilpomexxytku  3Hak | 1
MOCTOSIHCTBA

28 Uéruple u Heu€tHble ¢Qynknuu. [lepmonnueckue 1 19.10
¢ynkuuu. [IpoMexyTK MOHOTOHHOCTH (DYHKIIUH

29 MakcuMymbl 1 MUHUMYMBI ¢GyHKUuu. HaubGonbliee u 1 23.10
HauMEeHblIlee 3HaueHne QYHKIIMHM Ha IPOMEXYTKE

30 24.10 https://resh.edu.ru/subject
JIuHeltHas1, KBagpaTHUHas U JpOoOHO-TMHEeHHas QyHKImK | 1 /lesson/5540/start/327000

/
31 DJeMeHTapHOe HCCIeIOBaHue U MocTpoeHue rpaduxos | 1 24.10
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3TUX PYHKIHI

32 DNeMEeHTapHOE MCCIICIOBAHKNE U MOCTPOCHHE TPaduKOB 1 26.10
ATUX QYHKIHI
33 Crenensp ¢ nensM nokasarenem. bunom Herorona 1 07.11
34 Crenens ¢ 1ensiM nokasaresnem. bunom Helorona 1 07.11
35 Crememmas yHKIs ©  HATYDATBHEM H  HETBIM 09.11 https://resh.edu.ru/subject
A 1 /lesson/5540/start/327000
noxka3zatenem. E€ cBoiicTBa u rpaduk /
36 Kontpoabnasi padora Ne 3 "Crenennass ¢pyHKuus. 1 1 13.11
Eé cBoiicTBa u rpadpuk"
Apu¢pmernyecknii KopeHb n-oii crenenu. Uppannonanbuble ypapHenus — 15 yacos
37 Apudmernueckuil KOpeHb HaTypaJbHOW CTENEHU U €ro 1 14.11
CBOWCTBA
38 Apudmernueckuil KOpeHb HaTypaJbHOW CTENEHU U €ro 1 14.11
CBOWCTBA
39 [IpeoOpa3oBaHMs YHUCIOBBIX BBIPAKCHHMN, COJICPIKANTUX 1 16.11
CTETIeH! W KOPHU
40 [IpeoOpazoBaHusi YHUCIOBBIX BBIPAKEHUH, COJEPKAIINX 1 20.11
CTETeHU U KOPHU
41 [IpeoOpazoBaHusi YUCIOBBIX BBIPAKEHUH, COJEPKAIINX 1 21.11
CTETEeHU U KOPHU
42 Uppauunonansupie  ypaBHeHUs. (OCHOBHBIE METO/IbI 2111 hitps.//resh.edu.ru/subject
' . 1 /lesson/5569/start/159263
pelIeHUs UPPALMOHANIBHBIX YPaBHEHHM /
43 Hppanumonanbuple  ypaBHeHHs. (OCHOBHBIE  METOJIbI 1 23.11
pelIeHUs UPPALMOHAIBHBIX YPABHEHHM
44 Uppauunonanbuble  ypaBHeHHs. (OCHOBHBIE METO/IbI 1 27.11
pelIeHNs UPPALMOHAIBHBIX YPABHEHHM
45 PaBHOCWMIIBHBIC TIEPEXO0/ABl B PEIICHUH UPPAIMOHATBHBIX 1 28.11
ypaBHEHUM
46 PaBHOCUIIBHBIE NTEPEXO/IBI B PEIEHNN UPPALMOHAIBHBIX 1 28.11
ypaBHEHMH
47 PaBHOCUIIBHBIE NTEPEXOBI B PEIIEHUN UPPALMOHATBHBIX 1 30.11
yYpaBHEHUN
48 PaBHOCUIIBHBIE NTEPEXO/IBI B PEIIEHNN UPPALIMOHAIBHBIX 1 04.12

ypaBHEHUH
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49 CaoiicTBa U TpaduK KOpHS N-Oi CTENEHH Kak (pyHKIUU 1 05.12
00paTHO¥ CTENEHH C HAaTypaJIbHBIM MTOKa3aTeIeM
50 CBoiicTBa u rpaduk KOpHs N-OM CTENEHH KaK (YHKIUU 1 05.12
00paTHOM CTENEeHH C HAaTypaJIbHBIM MOKa3aTeIeM
o1 KonTposabnas paGora Ne 4 "CgoiictBa u rpadux 1 1 07.12
KOpPHsI n-oii cTeneHu. ppanuonaibHble ypaBHeHus "
Ioka3arenbHas ¢pynkuus. [lokasarenbubie ypaBuenus — 10 yacos
52 CreneHb ¢ pallMOHAJIBLHBIM TMOKa3aTeeM U €€ CBOMCTBa 1 11.12
53 CreneHb C pallMOHATIBHBIM MOKa3aTeeM U €€ CBOMCTBa 1 12.12
o4 CreneHsb ¢ pallMOHAJILHBIM [T0Ka3aTeIeM U €€ CBOMCTBA 1 12.12
55 14.12 https://resh.edu.ru/subject
[Moka3arenpHast GyHKIHS, €€ CBOWCTBA U IpaduK 1 [lesson/3841/start/225573
/
56 Ucnonw3oBanne rtpaduka GyHKIUU I  pEUICHUS 1 18.12
YpaBHCHHIA
57 Ucnons3oBanne rtpaduka GyHKIUU I  peUICHUS 1 19.12
YpaBHEHUU
58 [TokazaTenbHble  ypaBHEHUS OCHOBHEIE  METOJEI 19.12 https://resh.edu.ru/subject
’ N 1 [lesson/5627/start/159321
peleHus MoKa3aTeIbHBIX YPaBHECHUN /
59 [lokazarenbHble  ypaBHeHHS.  OCHOBHBIE  METOJbI 1 21.12
pelIeHsl MOKa3aTeNIbHBIX YPaBHEHHUN
60 [Tokazarenpubie  ypaBHeHUs. OCHOBHBIE  METOJIbI 1 25.12
pelIeHsl MOKa3aTeNIbHBIX YPaBHEHHUN
61 KoutpoabHass  pabdoraNe 5  "Iloka3areibHas 1 1 26.12
¢dynknusa. [lokasarenbHble ypaBHenus'
Jlorapudpmuueckas pynkuus. Jlorapupmuueckue ypapHenusi — 18 yacon
62 26.12 https://resh.edu.ru/subject
Jlorapudm uyucna. CoiictBa norapugpma 1 [lesson/5753/start/272574
/
63 Jlorapugm uucna. CoiicTBa jorapugpma 1 28.12
2 nonyzooue — 72 uaca
64 Jlorapudm uyucna. CoiicTa gorapudma 1 09.01
65 09.01 https://resh.edu.ru/subject
JlecsiTUuHBIE U HATYPATbHBIC JTOTAPHUPMBI 1 /lesson/3823/start/198625
/



https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/

66 JlecsTUUHBIE U HATYypaJbHBIE JIOTapU(PMBbI 1 11.01
67 [IpeoOpazoBanme BBIPKEHUH, CONEPHKAUIMX | 4 15.01
sorapumsbl
68 [IpeoOpazoBanme BBIPKEHUH, CONePKANMX | 4 16.01
norapumsl
69 [IpeoOpazoBanme BBIPOKCHUH, CONEPKANHX | 4 16.01
norapumsl
70 18.01 https://resh.edu.ru/subject
Jlorapupmuueckas GyHKIHS, €€ CBOWCTBA U IpaduK 1 /lesson/3823/start/198625
/
71 Jlorapudmuueckas GhyHKIMsA, €€ CBOKWCTBA U TpaduK 1 22.01
72 Ucnonb3oBanue rpaduka GyHKIMM A0 pelLICHUS 1 23.01
ypaBHEHUU
73 Ucnons3oBanne rtpaduka GyHKIUU I  peUICHUS 1 23.01
ypaBHEHUU
4 Jlorapudmuueckne ypaBHeHHS. (OCHOBHBIE METOIBI 25.01 https://resh.edu.ru/subject
’ . 1 [lesson/4732/start/198842
pelieHus JorapupMuIecKux ypaBHEHHM /
75 Jlorapudmuueckne ypaBHeHHS. (OCHOBHBIC METOJIbI 1 29.01
pelieHus JorapupMUIecKux ypaBHeHUN
76 Jlorapudmuueckne ypaBHeHHS. (OCHOBHBIC METObI 1 30.01
pelieHus JorapupMUIecKux ypaBHeHUN
7 PaBHOCHIIBHBIE TIePEXOIbI B pemermn | 4 30.01
Jorapu(PMUUECKUX YpaBHEHHIM
78 PaBHOCHIIBHBIE TIePEXOIbI B pemermn | 4 01.02
Jorapu(PMUUECKUX YpaBHEHHIM
79 Kontpoabnasa padora Ne 6 "Jlorapupmmueckas 1 1 05.02
¢dynknusa. Jorapupmuyeckne ypaBHenus'
Tpuronomerpuveckne BbIpaKeHUsl U YpaBHeHUs — 22 yaca
80 CuHyC, KOCHMHYC, TAaHF€HC W KOTAaHI€HC YHCIOBOTO 06.02 https://resh.edu.u/subject
’ ’ 1 /lesson/6019/start/199181
aprymeHra /
81 CuHyc, KOCHUHYC, TaHIT€HC M KOTaHT€HC YHCIOBOTO 06.02 https://resh.edu.ru/subject
’ ’ 1 /lesson/3863/start/327031
aprymeHra /
82 ApKCHHYC, apKKOCHMHYC M apKTaHI€HC YHCIOBOTO 1 08.02 https://resh.edu.ru/subject

apryMeHTa

[lesson/3876/start/199243
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I~

83 ApKCcUHYC, AapKKOCHHYC ¥ apKTaHTeHC YHUCIOBOTO 12.02
aprymeHTa
84 T 13.02 https://resh.edu.ru/subject
PUTOHOMETPHYECKas — OKPYKHOCTb,  ONpEEIeHHe /lesson/4733/start/199150
TPUTOHOMETPHUYECKUX (YHKIIUN YUCIIOBOTO apryMeHTa /
85 Tpuronomerpuueckasi  OKPY)KHOCTb,  ONpEIEICHUE 13.02 ]
TPUTOHOMETPHUECKUX (DYHKIIMH YHCIOBOTO apryMeHTa
86 15.02 https://resh.edu.ru/subject
OCHOBHBIC TPUTOHOMETPUYECKUE HOPMYITBI [lesson/4734/start/199305
/
87 19.02 https://resh.edu.ru/subject
OCHOBHBIC TPUTOHOMETPUIECKUE (HOPMYITBI /lesson/3489/start/292739
/
88 20.02 https://resh.edu.ru/subject
OCHOBHBIEC TPUTOHOMETPUIECKUE (HOPMYJTBI /lesson/3887/start/199367
/
89 20.02 https://resh.edu.ru/subject
OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYIIBI /lesson/3898/start/199491
/
90 22.02 https://resh.edu.ru/subject
[TpeoOpa3oBaHre TPUTOHOMETPHUUECKUX BBIPAKEHUI [lesson/4324/start/199618
/
91 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUM 26.02
92 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUM 27.02
93 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUN 27.02
94 29.02 https://resh.edu.ru/subject
Pernienne TpUroHOMETPHUECKUX YPABHEHUH [lesson/6317/start/199681
/
95 04.03 https://resh.edu.ru/subject
Perienne TpUroHOMETPUUECKUX YpaBHEHUH [lesson/4736/start/199743
/
96 05.03 https://resh.edu.ru/subject
Perienue TpUroHOMETPUUECKUX YPAaBHEHUH [lesson/4737/start/199804
/
97 05.03 https://resh.edu.ru/subject

Pemenne TpUroHOMETpUYECKUX YpaBHEHUM

/lesson/6314/start/199928
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98 07.03 https://resh.edu.ru/subject
Pemienne TpUroHOMETPHUECKUX YPABHEHU I 1 [lesson/6321/start/199989
/
99 11.03 https://resh.edu.ru/subject
PelieHre TpUrOHOMETPUYECKUX YPaBHEHUI 1 /lesson/6320/start/200020
/
100 12.03 https://resh.edu.ru/subject
PelieHre TpUrOHOMETPUYECKUX YPaBHEHUI 1 /lesson/6318/start/200082
/
101 | KontpoabHasi pa6ora Ne 7 "Tpuronomerpuyeckue 1 1 12.03
BbIpa:KeHHs 1 TPUTOHOMETPHYEeCKHe YpaBHeHus "
IlocaenoBarenbHocTH M nporpeccuu — 10 yacos
102 ITocnemoBaTenbLHOCTH, CIIOCOOBI 3aaHus 14.03
MOCJIEIOBATEIILHOCTEMN. Merton MaTteMaTuyeckou | 1
WHTYKIIUU
103 | MOHOTOHHBIE W OTPAaHWYCHHBIC MOCIEIOBATEIHHOCTH. 1 18.03
Vcropus anamm3a OECKOHEYHO MaJIbIX
104 | Apudmernyeckas mporpeccus 1 19.03
105 | 'eomeTpuueckas IpOTPECCHs 1 19.03
106 | beckoHe4yHO yOBIBAOIAst FTEOMETPHYECKAs IPOTPECCHs 1 21.03
107 | Cymma OeckOHEUHO YOBIBAOIICH TeOMETPHUECKOM 1 01.04
IPOrpeccun
108 JIuHeHHBII W OSKCHOHEHIMAIBHBIA pocT. Ywuciao e. 1 02.04
@dopmyrna CI0KHBIX TPOLIEHTOB
109 JIuHeHHBII W OSKCHOHEHIMAIBHBIA pocT. Ywuciao e. 1 02.04
@dopmyrna CI0KHBIX TPOLIEHTOB
110 | Mcnonbp3oBaHUE MPOTPECCHM JUIS PEIICHUS PeabHBIX 1 04.04
3a7a4 MPUKJIaTHOTO XapaKTepa
111 | Kontpoasnasi padora Ne 8 "IlociienoBare/ibHOCTH U 1 1 08.04
nporpeccun"
HenpepsbiBubie pynxknun. IlpousBognas — 20 yacos
112 | HenpepsiBHBIC (GYHKIIMH U UX CBOWCTBA 1 09.04
113 | Touka pa3psiBa. ACUMITOTHI TpaduKoB QyHKIHIA 1 09.04
114 | CpoiicTBa (yHKIMI HENIPEPHIBHBIX HAa OTPE3KE 1 11.04
115 | CpoiicTBa (yHKIMI HENIPEPHIBHBIX HAa OTPE3KE 1 15.04
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116 | Metox uHTEpBAJIOB JUIS PEIICHKS HEPABCHCTB 1 16.04
117 | Meroxa nuHTEepBaIOB AJIs pelICHUs] HEPABEHCTB 1 16.04
118 | Merox uHTEpBAJIOB JUIS PEIICHHS HEPABCHCTB 1 18.04
119 | [IpumeHeHHE CBOWCTB HENPEPBHIBHBIX (QYHKIUN s 1 22.04
pelieHus 3a/1a4
120 | [IpumeHeHHE CBOWCTB HENPEPHIBHBIX (QYHKIUN s 1 23.04
perieHus 3a/1a4
121 | TlepBas u BTOpas MPOU3BOAHBIC PYHKIIUU 1 23.04
122 | Onpezenenue, reOMETPUICCKUI CMBICI POU3BOTHOM 1 25.04
123 | Onpexnenenue, GU3NUECKHIA CMBICI TPOU3BOHOM 1 27.04
124 | YpaBHeHue kacaTenbHOM K rpaduky QyHKINN 1 02.05
125 | YpaBHeHue kacatenbHOM K rpaduky QyHKIHUN 1 06.05
126 | Tlpon3BoiHbIC AIEeMEHTAPHBIX HYHKIHIA 1 07.05
127 | Tlpon3BoiHbIEC AIEMEHTAPHBIX QYHKIHIA 1 07.05
128 | [IpomsBogHasi CyMMBI, TIPOW3BEICHHS, YACTHOTO U 1 13.05
KOMTMO3HUITUU (DYHKITUN
129 | IlpousBomHass CyMMBbI, TPOU3BEACHHS, YacTHOTO U 1 14.05
KOMTMO3HUITUU (DYHKITUT
130 | IlpousBomHass CymMMBblI, TPOU3BEICHUs, YaCTHOTO | 1 14.05
KOMIMO3HUITMHU (HYHKITUT
131 | KonTpoannasi padora Ne 9 "IlpousBoanas" 1 1 16.05
IToBTOpPEHUE, 00001IEHUE, CUCTEMATHU3ALMS 3HAHUN — S YacoB
132 20.05 https://resh.edu.ru/subject
[ToBTOpeHue, o0OOmIEHHE, CHCTEMATHU3alUsl 3HaHWI: /Iesson/3908/start/2004_83
"ypaBHeHI/I}I',' ’ 1 [https://resh.edu.ru/subjec
t/lesson/3908/start/20048
3/
133 [ToBTOpeHue, o000OIIEHNE, CHUCTEMATHU3AlMSA 3HAHUM: 1 21.05
"®yHKunn"
134 [ToBTOpeHue, 000OIIEHNE, CHUCTEMATHU3AlMSA 3HAHUM: 1
"OyHKuuKn"
135 | UToroBasi KOHTpoJILHAsA padoTa 1 1 21.05
136 IToBTOpenue, 060061IeHNE, CCTeMaTH3allvs 3HAHUI 1 23.05
UTOro 136 10 0 135
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11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrpoakuwie | Hpakrueckue lldl3yqemm :)Iﬁg)al;onaTenbﬂme
padoTsI padoThbI pecypebi
1 [IpuMeHeHnne mpou3BOIHOM K MCCIEAOBAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
2 [IpuMeHeHnne mpou3BOIHOM K MCCIEAOBAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
3 [IpuMeHenre mpou3BOIHON K MCCIEIOBAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
4 [IpuMeHenre mpon3BOIHOM K NCCIEAOBAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
5 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD M 9KCTPEMYMBI
6 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
7 Haxosxaenne HanOoIbIIero 1 HauMEHBIIIEr0 1
3HAYCHMS HEMPEPHIBHON (YHKITMH HA OTPE3KE
8 Haxosxaenne HanOoJIbIIEro 1 HaMMEHBIIIEro 1
3HAYCHHS HENPEPhIBHON (DYHKIIUHA HA OTPE3KE
9 HaxosxaeHnne HanOoIbIIEro 1 HaMMEHBIIIET0o 1
3HAYEHUS] HEMPEPHIBHON (PYHKIIUU HA OTPE3KE
10 Haxosxaenne HanOOIbIIEr0 1 HAMMEHBIIIETO 1
3HaYEHUs] HEMPEPHIBHON (PYHKIIMU HA OTPE3KE
11 Haxosxaenne HanOOJIbIIEro 1 HaMMEHBIIIETO 1
3HAYEHUS] HEMPEPHIBHON (QYHKIIUU HA OTPE3KE
12 Haxosxaenne HanOOIbIIEr0 1 HAMMEHBIIIETO 1
3HauEHUs] HEMPEPHIBHON (PYHKIIMU HA OTpE3Ke
13 [IpuMeHeHne mpon3BOIHOM 711 HAXOXKICHUS 1

HaWJIy4dIero pCliCHUs B IPUKIIAAHBIX 3aJa9aXx




[IpumeHeHre npoU3BOIHOM ISl HAXOXKACHUS

14 HAWTYYINEro PeIIeHUs B IPUKIIAIHBIX 3a/1a9ax !
[IpumeHeHre npou3BOIHOM JUIsl OIIPEACIICHUS

15 CKOPOCTH M YCKOPEHHS TIpoliecca, 3aJ1aHHOTO 1
dhopmyIol wim rpadukoM
[IpumeHeHne npoU3BOIHOM JUIsl OIIPEACIICHUS

16 CKOPOCTH M YCKOPEHHS TIpoliecca, 3aJ1aHHOTO 1
hopmyroit wim rpadukomM

17 Komnosunus byHkimii 1

18 Komnosunus ¢pyHKumi 1

19 Komno3unus ¢hyHKumit 1

20 FeOMeTpI/I'-IeCIfI/Ie o0Opa3bl ypaBHEHUH Ha 1
KOOPIMHATHOU TUIOCKOCTH

21 FeOMeTpI/I'-IeCIfI/Ie o0Opa3bl ypaBHEHUH Ha 1
KOOPJIMHATHOU IJIOCKOCTH

29 KonTtponsnas padota: "MccnenoBanue 1
(O YHKIIHHA ¢ TOMOTIIBIO TPOU3BOAHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO 1
TIePBOOOPA3HBIX

o [TepBooOpa3HbIe A1eMEHTAPHBIX (YHKITUH. 1
[IpaBuia Hax0XACHUSI IEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC d71eMEHTAPHBIX (HYHKIIAMH. 1
[IpaBuia Hax0XAEHUS IEPBOOOPA3HBIX

26 Wurerpain. I'eomerpruueckuii cMpIca HHTErpaiga | 1

97 Brruncnenue onpenenéHHOro HHTErpaia mno 1
dbopmyne Herorona-Jlelibuuia

28 Brruncnenue onpenenéHHOro HHTErpaia mno 1
¢dopmyne HetoroHa-JlelOHmIa

29 [IpumeHeHre uHTerpana st HAXOXKACHUS 1
TIonaAed MIOCKUX QPUryp

30 [IpuMeHeHne uHTerpaia Juisi HaX0XKACHUS 1




00BEMOB T€OMETPUUYECKHX TET

31

[Tpumeps! pemenuii quddepeHInaIbHBIX
YpaBHECHUU

32

[Tpumeps! pemenuii mudpepeHIraTbLHBIX
YpaBHEHUI

33

MaremaTtuueckoe MOJICIUPOBAHUE PEAIbHBIX
MIPOLIECCOB C MOMOIIBI0 AUPPepeHTInATbHBIX
YpaBHEHUU

34

Kontponsnas pabora: "[lepBooOpasHas u
uHTerpan”

35

Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA
u rpaduku

36

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA
u rpaduku

37

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA
U rpaduku

38

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA
U rpaduku

39

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA
U rpaduKu

40

OT60p KOpHEH TPUTOHOMETPUUECKHUX
ypaBHEHUH C OMOILbIO TPUTOHOMETPHUYECKON
OKPY>KHOCTHU

41

O160p KOpHEH TPUTOHOMETPHUIECKHUX
yYpaBHEHUH C IOMOIIbIO TPUTOHOMETPHUYECKON
OKPY>KHOCTHU

42

O160p KOpHEH TPUTOHOMETPHUIECKHUX
YpaBHEHUH C TOMOILBIO TPUTOHOMETPUUECKOU
OKPYXHOCTH

43

OT60p KOpHEH TPUTOHOMETPUIECKHUX
YpaBHEHUH € TOMOIIBIO TPUTOHOMETPUUYECKON
OKPYXHOCTH




44 PenieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Penrenne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 PenreHne TpUroHOMETpUYECKUX HEPABEHCTB 1
KonTtponsnas padota: "['paduku

48 TPUTOHOMETPHUCCKUX (PYHKITHIA. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHbIX 1
HEPABEHCTB

50 OcCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHbIX 1
HEPAaBEHCTB

51 OCHOBHBIE METO/IbI PEILIEHUS MOKa3aTeIbHbIX 1
HEPAaBEHCTB

59 OCHOBHBIE METO/IbI PEIIEHUS MOKa3aTeIbHbIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIIECHUS 1
jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PEIIECHUS 1
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/1bI pEIICHUS 1
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/1bI pEIICHUS 1
norapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEILIECHHS 1
UppalMOHAIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIIECHUS 1
UppalMOHAIbHBIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS 1
UppalMOHAILHBIX HEPABEHCTB

60 OcHOBHBIE METO/IBI PELLIEHUS 1

HppauOHAJIIbHBIX HCPABCHCTB




61

I'padmyeckue MeTobI pemeHus
WpPalMOHAILHBIX YPABHCHHIA

62

I'padmyeckue MeTOIBI pemeHUs
HPPALUOHAIBHBIX YPABHEHHI

63

I'paduueckre METOIBI pelIeHHS
II0KA3aTEeIbHBIX YPAaBHEHHUU

64

I'paduueckue MeToabI pemieHust
MOKa3aTeJIbHbIX HEPABEHCTB

65

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX ypaBHEHUN

66

I'paduaeckue meToAbI pemIeHMs
JOTapu(PMUIECKUX HEPABCHCTB

67

I'paduaeckue MeToapl pemeHust
JoTapu(PMUIECKUX HEPABEHCTB

68

I'pacdmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
YpaBHEHUU

69

I'pacdmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
YpaBHEHUH

70

I'padmyeckue MeTobl peleHus
MOKa3aTeJIbHbIX U Jorapu(pMUIecKux
HEPAaBEHCTB

71

I'padmyeckue MeTobl peneHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPAaBEHCTB

72

KontponbHas padota: "MppanuoHanbHble,

NoKa3aTeNbHbIe U JorapupMUUECcKHe
HEpaBeHCTBA"

73

KommiekcHele uncna. Aﬂre6pqueCKa;1 u

TpUTOHOMETpUYecKas (POPMBI 3aMUCH
KOMIIJIEKCHOTO YHUCJIa




Kommuiekcheie uncna. Anredpandeckas u

74 TpUTOHOMETpUYECKas (POPMBI 3aIUCH 1
KOMILJIEKCHOTO YHUCIIa

75 ApupmeTrueckue onepanui ¢ KOMILIEKCHBIMU 1
YHCIIAMH

76 ApupmeTrueckue onepaniuy ¢ KOMILTICKCHBIMU 1
YHCIIAMH

77 I/I306pa)KCHI/IeUKOMHJIeKCHBIX yucell Ha 1
KOOPAMHATHOH IIOCKOCTH

78 I/I306pa)KCHI/IevKOMHJIeKCHBIX yucell Ha 1
KOOPAMHATHOM TIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenesu u3 1
KOMIIJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. KopHu n-o¥i ctenesu u3 1
KOMIIJIEKCHOTO YHCJIa
[IpumeHeHre KOMITIEKCHBIX YHCEI JIs

81 penieHust GU3NIECKUX U TEOMETPUIECKUX 1
3aau

82 KonTtponsHas padota: "Kommiekcusie uncna" | 1

83 HarypanbHble u 11e1b1€ yncia 1

84 HarypanbHble u 11e1b1e yncia 1

85 [IpumeHeHne MPU3HAKOB JAETUMOCTH IIEJIbIX 1
qucel

86 [IpumeHeHne NPU3HAKOB JACTMMOCTH IIENIbIX 1
qucel

87 [IpumeHeHne NPU3HAKOB JACTUMOCTH IIENIbIX 1
yucen: HOJl u HOK

88 [IpumMeHeHMe MPU3HAKOB AETMMOCTH LENBIX 1
yucen: HO u HOK

89 [IpuMeHeHre MPU3HAKOB AETMMOCTH LENBIX 1

YUCCII: OCTATKH IO MOIOYIIHO




90

HpI/IMeHeHI/Ie MMPU3HAKOB ACIIMMOCTHU LCIIbIX
YUCCII: OCTATKH 110 MOJYIIHO

91

HpI/IMeHeHI/IG IMPU3HAKOB ACIMMOCTH LCIIbIX
YUCCII: aAJITOPUTM EBKJII/IIIa AJId pCUICHHA 3aaa4
B IICJIBIX YHUCJIax

92

KonTtposeHast padoTa: "Teopus nenbix uncen”

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBPHBIE CHCTEMBI H CHICTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIPHBIE CHCTEMBI H CHICTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METOIbI PEIICHHS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUI

96

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH MpPpAlMOHATIbHBIX YPABHEHUI

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKAa3aTeJIbHbIX YPAaBHEHMI

98

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YPaBHEHUN

99

OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYIHOCTEH JorapuMUUYECKUX YpaBHEHUN

100

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH JIOrapu(MUUYECKUX YpaBHEHUN

101

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTHYECKUX 3aJa4 1 3a/1a4 U3 pa3InyHbIX
obracTeil HayKl U pealibHOM JKU3HHU,
MHTEPIpETALMS IOJTYYEHHBIX PE3YJIbTaTOB

102

IIpuMeHeHrEe CUCTEM K PELIECHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a/1a4 U3 pa3InyHbIX
oOnacTeil HayKu U pealbHOM KU3HH,
MHTEpIIpETAlUs NOJIyYCHHBIX PE3YyJIbTaTOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYECKUX 3a7a4 U 337a4 U3 pa3IMuHbIX

103 . . 1
oOnacTeil HayKu U pealbHOM KHU3HH,
WHTEPIPETAIHs MOJYICHHBIX PE3YIbTaTOB
KonTtponsHas padora: "CucreMbl

104 panroHaTBHBIX, UPPALMOHATIBHBIX 1
MOKa3aTEeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHHUH"

105 PannoHnasibHbIe ypaBHEHUS C TapaMeTpaMHu 1

106 ParmonanbHbIe HEpaBEHCTBA C TTapaMeTpaMu 1

107 PanyoHanbHbBIE CUCTEMBI € TApaMeTpaMu 1

108 WppanmonansHbie ypaBHEHUS, HEPABEHCTBA C 1
napaMmeTpamMu

109 HppanmoHaibHbIe CHCTEMBI C TApaMeTpaMu 1

110 IToxazarensHbIC ypaBHEHUS, HEPABEHCTBA C 1
nmapameTpaMu

111 [Toka3aTenpHBIC CHCTEMBI C TTApaMETPAMHU 1

112 Jlorapumuueckne ypaBHEHHS, HEPABEHCTBA C 1
nmapameTpaMu

113 JlorapudmMudeckre CUCTEMBI ¢ ITapaMeTpamMu 1

114 Tpuronomerpuyeckre ypaBHEHHUS C 1
napameTpaMu

115 Tpuronomerpuieckie HepaBeHCTBA C 1
napameTpaMu

116 TpuroHoMeTpu4ecKre CHCTEMBI C 1
napameTpaMu
[TocTpoenue u uccienoBanue

117 MaTeMaTHECKHX Mojieneit pealbHbIX 1
CUTYallUil C MOMOIIIbIO YpaBHEHUH C
napameTpaMu

118 ITocTpoenue u uccaeoBaHne 1

MaTeMaTUYECKUX MoJelei PCAIbHBIX




CUTYALM C IOMOLIBIO CUCTEM YPABHEHUH C
rapamerpamu

[TocTpoenune u ucciaegoBaHue
MaTEMaTHYCCKHUX MOIICJIGﬁ PCAJIbHBIX

119 . o
CUTYaIUH C IIOMOIIBI0 CUCTEM YPaBHCHHM C
napameTpamMmu

120 KonTtponsHas pabora: "3agauu c
napamerpamu”

2 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS

12l 3HaHui: "YpaBHeHus"

122 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHuM: "YpaBHeHus"

123 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuM: "YpaBHeHUs. CHCTEMBI ypaBHEHH'"
[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS

124 3HaHuili: "HepaBencrna"

195 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HaHuii: "HepaBencrna"

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS

126 3Hanuii: "HepaBencrna"

197 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3Hanuii: "[IpousBoHas u e€ npumeHeHue"

128 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3aITUs
3HaHuii: "[IpousBoaHas u e€ npumenenue"

199 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3Hanuii: "[IpousBoHas u e€ npumeHeHue"

130 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "MHTErpan u ero npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3allUs
3HaHuM: "OyHKunn"

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHui: "Oynkunn"




[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

133 . " 1

3HaHuil: "OyHKIMK
134 Hrorosas koHTposbHAs paboTa 1 1
135 HToroBasi KOHTpOJbHAS padoTa 1 1
136 HOBTO?GHHG, 0000111eH1Ee, CHCTEMATH3AIIHAS 1

3HAHHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 136 10




YUYEBHO-METOJMYECKOE OBECIIEYEHME OEPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUIS YUEHUKA

1. Maremaruka: anreOpa M Hayajga MaTEeMaTUYECKOrO aHaiu3a, reomMeTpus. Anredpa u
Hayaja MaremaTtudeckoro ananmsa, 10 xmacc/ Komsirun FO.M., TkaueBa M.B., ®enopoa
H.E. u npyrue, Axunonepsoe odbmectso «M3narensctBo «IIpocsemenuey, 2023

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

1. Maremartuka: anreOpa M Hadajla MaTeMaTHYECKOTO aHaiau3a, reoMmeTpus. Anredpa u
Havyaja MaremaTtudeckoro ananmsa, 10 kmacc/ Komsirun FO.M., TkaueBa M.B., ®enopoa
H.E. u npyrue, Axunonepsoe odbmectso «M3narensctBo «IIpocsemmenney, 2023

2. CaMocCTOsITeNIbHBIE U KOHTPOJIbHBIE pa0doThl MO anredpe W HavyasaMm a”anuza s 10-11
Kiacca. — 4-e uzg. ucnp. — M. :Mnekca, - 2010

3. JlumakTudeckue matepuayipl 1o anredpe u Hawyanam aHanusa s 10-11 kmacca/ b. M.
Nanes, C. M. Caaksn, C. W. HIBapudypa. — 8- uzn. — M.: [Ipocsemnienue, 2010

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. bubauoreka I{OK https://m.edsoo.ru/

2. BJIEKTUBHBIC Kypchl o MateMatuke http://metodist.Ibz.ru/iumk/mathematics/ec.php

3. HHTETPUPOBAHHBIC TIPOCKTHI 110 MATEMATHUKE U

undopmatuke http://metodist.lbz.ru/iumk/informatics/ec.php

4. Bcepoccuiickas ouMITMaza IMIKOJBHUKOB M0 MateMmartuke hitp://old.math.rosolymp.ru/

5. Komieknusi ”HTEpaKTHBHBIX MYJITbTHMEINA-KOMIIOHEHTOB I pa0OThl HA HHTCPAKTHBHON
JIOCKE «Marematuka: CTEpEOMETPHS, 10-11 KJIACChI TUTS Windows»
http://physicon.ru/courses/catalog/30/36/320/2637/

6. Meronuueckne Matepuaibl KaQeapbl TEOPUU U METOUKH 00yUeHUS MaTeMaTUKU

MIIT'Y http://www.mpgu.edu/abitur/mat.htm

7. Meronnueckue Marepwanbl Kadeapbl MPUKIAJHONM MaTeMaTHKH  (DaKyJabTeTa
WH(POPMAITMOHHBIX TEXHOJIOTHH MOCKOBCKOTO TOPOJCKOTO TICHXOJIOTO- IIEIaroru4ecKoro
YHUBEPCHUTETA (MTTIITY) http://www.mgppu.ru/education/high/fit/index.php.
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