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HOACHUTEJIBHAA 3AIIMCKA

VYueOHbIll Kypc «Anredpa M Hayaia MaTeMaTHYECKOTO aHajIn3a» SBIISIETCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oodiiero odopazoBaHus,
IOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y Juis
M3YUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYTrOil CTOPOHBI, (hopMUpYET
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE O0YYaloIIUXCsA Ha YPOBHE, HEOOXOUMOM
JUTsl OCBOEHUSI HH(GOPMATHKH, OOIIECTBO3HAHUSA, UCTOPUHU, CIIOBECHOCTH U JIPYTUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (opMynHpyer cBOU
JTOCTH)KCHHS B MaTeMaTHIeCcKoi hopme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY [JIsi YCTEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUH, OWOJIOTHH,
MTOHMMAaHUSI OCHOBHBIX TCHICHIINN pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNb30BaTh WX IS JajbHelinero oOpa3oBaHUs U B
MIOBCETHEBHOM XKM3HU. B TO k€ BpeMsi OBIajeHHne aOCTPAKTHBIMH W JIOTHUECKH
CTPOTMMHU KOHCTPYKIMSIMH anreOpsl M MaTeMaTHYeCKOro aHall3a pa3BHUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JIOKa3hIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETH3aIlUi0, a0CTparupoBaHWE W AaHAJIOTHIO, (OPMHPYET
KpEaTUBHOE M KPUTHIECKOE MBIIICHHE.

B xozxe u3yuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTH4eCKOIro
aHanu3a» OOYYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHUS MPHUKIAAHBIX 3a/ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
UHTEPNpPETAllMd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCA C  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE M HUCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHbpIli Kypc 00JamaeT 3HAYUTEIHHBIM BOCIUTATEIHHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Yy4eOHbIM MaTepuan, CrocoOCTBYIOMIUN
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 crenuduky ydeOHOM
JESTENbHOCTH, TPEOYyIOMeH MPOJOKUTEILHOW  KOHIEHTpAIlMd  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, ~aKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3@ IOJYYCHHBIN
pe3ynbTar.

B ocHoBe Mmeromuku oOydeHHs ainredOpe M HavyallaM MaTeMaTHYECKOro
aHaJIM3a JISKUT JEATEIHHOCTHBIN MPUHIIUI 00yUCHUS.

B crpykType yuebOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHaNKM3a» BbIJEIEHBI CIENYIOUIME COAepKaTEeIbHO-METOAUYECKUEe TuHuU: «Yucna
U BBIUUCIEHUS», «DyHKIUU U rpadukn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana
MaTEMaTUYECKOTO aHanm3a», «MHOXecTBa W Joruka». Bce oCHOBHBIE



COJIepPKATCIIbHO-METOIMYECKUE JIMHUM W3YYarOTCsS Ha TPOTSHKCHUHM JBYX JIET
o0y4yeHHs Ha YpPOBHE CpeIHero oOImiero oOpa3oBaHHUs, €CTECTBEHHO IOMOJHSSA
JpYT Apyra U MOCTENEHHO HACHIIIAsCh HOBBIMH TeMaMU W pazjenamu. JlaHHBIN
y4eOHBIN KypC SBISETCS WHTETPATHUBHBIM, TIOCKOJIBKY OOBEIMHSIET B cebe
collep)kaHNE HECKONbKMX MAaTeMAaTHYECKMX JHCHIUILIMH, TaKhX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKHI aHaJIU3, TEOPHS MHOXKECTB, MaTeMaTH4ecKas
noruka u gpyrue. [lo mepe Toro kak oOydJaromMecs OBIAEBaOT BCcE Oolee
MIUPOKUM MaTEMaTHYECKHM aIlllapaToM, Y HUX MOCIIEI0BaTENbHO (HOPMHUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOWTh MATEMAaTHYECKYH) MOJEiIb peaTbHOMN
CUTYaIlUH, IPUMEHSATh 3HAHUS, TIOJYYCHHbIE TTPU U3YYCHUH Y4eOHOro Kypca, JJis
pENICHHs] CaMOCTOSTENHHO CHOPMYIUPOBAHHON MaTeMaTUYECKON 3a7a4yH, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConepxaTtenbHO-MeTOANYeCKass JUHUA «Yucaa W BBIYUCIICHUS» 3aBEpIacT
dbopMupoOBaHNE HABBIKOB MCIIOJIb30BAaHUSI JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI0 00111ero o0pa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3zoBaHusg 0c000O€ BHUMaHue  yAensiercss (POPMUPOBAHMIO  HABBIKOB
pallMOHAJIbHBIX BBIUMCICHHM, BKJIIOYAIONIMX B CE0Sl MCIOJIL30BAaHUE Pa3IMYHBIX
dbopM 3amucu 4YHClia, YMEHUE JeNaTh NPUKHUIKY, BBINONHITH MPHOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATh UYWCJIOBBIC BBIPAXEHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAaHTAaMH. 3HAKOMbIE OOy4JaloImUMCS MHOXXECTBA HATYPAJIbHBIX, IIEIbBIX,
pallMOHAJILHBIX M JIGUCTBUTEIBHBIX  YHCENT  JIONMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4Huceln. B  KaxaoM U3 O3TUX MHOXECTB paccMaTpUBAIOTCS
CBONCTBEHHBIE €My crenuduuecKue 3aJadyd W OmIepaluu: JIeJeHHe HaIeo,
OIIEpUPOBAaHUE OCTAaTKAMH HAa MHOXECTBE IIENBIX 4YHCeI, OCOObIe CBOMCTBA
pallMOHAJILHBIX U MPPAllMOHAIIbHBIX YHCeNl, apu]MeTHyecKue omnepaiuu, a Takxke
U3BJICYEHUE KOPHS HATypajJbHOM CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
brnaromapsi mocienoBaTenbHOMY PACIIUPEHUIO KPYyra HCIONB3YEMBIX YHCET WU
3HAKOMCTBY C BO3MOXKHOCTSIMHM WX MPUMEHEHHUS IS PEIICHUS Pa3IudHbIX 3a1a4
dbopmupyeTcsl IpeACTaBICHUEe O €IUHCTBE MAaTeMaTHUKH KaK HAayKH M €€ PoJjid B
MIOCTPOCHUU MOJIETIEH PEalbHOTO0 MHpa, MIMPOKO HCIOIB3YIOTCS 0000IIeHNE M
KOHKPETHU3AIIHSL.

Jluausa «YpaBHEHUST U HEPABEHCTBA» pEAM3yeTCs Ha MPOTSKEHUH BCETO
o0y4yeHHs Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHHs, MOCKOJBKY B KaXI0M
pasznmene IlporpaMmbpl TPETYCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3anad. B
pe3ynbpTaTe OOydYarOIIMecs OBJAACBAIOT PA3IUYHBIMH  METONAMH  PCIICHUS
palMOHAJIbHBIX, HPPAlMOHAJIBHBIX, TIOKa3aTeNbHBIX, JOrapupMuyeckux u
TPUTOHOMETPUYECKUX YPAaBHEHHU, HEPABEHCTB U CHUCTEM, a TaKXe 3ajad,
collepKamux MmapaMeTphl. llomydeHHbIE YMEHHUS IIHPOKO HCIOIB3YIOTCS TPHU
UCCIICTOBaHUH (YHKIIMA C TIOMOIIBI0 TTPOU3BOAHON, TIPH PEIICHUH TMPUKIIATHBIX



3a/1a4 U 3a/1a4 Ha HaXOXAeHHWE HauOOIbIIUX M HAMMEHbBIINX 3HAYEHUN (DYHKIUU.
JlanHasi coneprkarenbHasi JUHUSL BKIIIOYAeT B ce0s Takke (OpMHUPOBAHHE YMEHUMN
BBITIONHATL  pacu€rel 10  (QopMmynaMm, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
VPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKXKE BBIPAKECHUI,
coliepKalluxX CcTeneHu u Jorapudmbl. braromaps wu3ydeHHio anreOpanyeckoro
Marepuana IIPOUCXOAUT  JaJbHEHIIEE  pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJIEHUS O0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHui, pabOTBl C  CHUMBOJBHBIMH  (oOpMamMu,  IPEJCTaABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEpaBeHCTB. AnreOpa
npennaraetr S(QQPEKTUBHbIE WHCTPYMEHTHl IS PEHICHUS TMPAKTUYECKUX W
€CTECTBECHHO-HAYYHBIX 33J1a4, HAIVISIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToAuYeckass JuHUA «DyHKIMM U TpaduKU» TECHO
neperieTaeTcs ¢ JPYrdMU JIMHUSAMH Y4eO0HOrOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATENBbHOCTD N3YUeHUs MaTepuana. M3yuenue creneHHon,
NOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
U rpaduKOB, UCIOIb30BaHUE (DYHKIMM JUIsl pelieHus 3ajad U3 APYTrux y4eOHbIX
IIPEAMETOB U PEaJIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIU30M,
TaK M C PEIICHUEM ypaBHEHUN W HepaBeHCTB. lIpu 3ToM OojblIOoe BHUMaHUE
yaensiercss GOpMUPOBAHUIO YMEHHS BhIpAXKATh (POpMYJIaMU 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJTMYMHAMH, MCCIIEIOBATh TOJyYE€HHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3TOl cofep>KaTebHON JTMHUN HAIEeH Ha Pa3BUTHE YMEHUUN
M HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCUMOCTA MEXKAY BEIMYMHAMHU B
pazinuHor ¢dopme: aHATUTHYECKOU, Tpaduueckoi u ciioBecHoi. Ero msyuenue
CIIOCOOCTBYET ~Pa3BUTHUIO aJTOPUTMHUYECKOTO MBILIUICHUS, CIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOT .

ConepxarenbHas JuHUsL «Hadanma mMareMaTudeckoro aHajiu3ay IO3BOJISET
CYIIECTBEHHO PACHIMPUTHh KPYr KaK MAaT€MaTHYECKUX, TaK W MPUKIAJAHBIX 3a7ady,
JOCTYIHBIX OOYyYaronMMcsi, TaKk KaKk y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIHMA, ONPEACTATh WX HAWOONbIINE W HAUMEHBIIHE
3HAQYECHUS, BBIYUCIATH mom@aan ¢Guryp v oObEMBI TEN, HAXOAUTh CKOPOCTH M
yCKOpeHus TmpoueccoB. JlaHHas copepkarenbHas JHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUS MaTEMAaTHYECKUX MOJIENECd pEalbHbIX CHUTYyaluH,
MO3BOJISIET HAXOAUTh HAWIy4Yllee PENICHHE B MPUKIATHBIX, B TOM YHCIIE
COLMAIBHO-?)KOHOMHUYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MAaTUYECKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHMIO YMEHHUI pAacIO3HABaTh IPOSBIICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE W HCKyccTBe. OOydaroniuecs: y3HAIOT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIOMIUA BCE pPa3feIibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
TUCITUIUTMHBL W WX TPWIOXKEHUsS B eawHoe Ienoe. IloaToMy BaxHO JaTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €r0 JJIsi BHIPAKEHUSI CBOMX MBICIIEH.
JpyruM BaXKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTHYECKON JIOTUKH CIIOCOOCTBYET Pa3BHTHUI0 JIOTUYECKOTO MBIIUICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJEIUPOBAHHUS, KOTOpPHIE MPHU3BaHbBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCJIEAOBAHMS OSTUX MOJEICH C TIOMOIIBIO ammapaTta aureOpbl |
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPEeTaliyd TOJyYEHHBIX pe3ylbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXK/IbII U3 Pa3/eloB MPOTrPaMMBbI, ITOCKOJIbKY BECh MaTepHall
y4e0HOTO Kypca IMMPOKO HCIOJB3yeTCs I PENICHHS NPHUKIAIHBIX 3amad. [lpm
pEIICHUM  pEabHBIX  NPAKTHYECKUX  3a7ad  OOydYaroIuecs  Pa3BHBAIOT
HaOII0JaTeNIbHOCTh, YMEHHUE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh ~ AHAJIOTHIO, 0000IMaTh H  KOHKPETHU3HPOBATh  IPOOIIEMY.
JlestenpbHOCTE 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS] TMPUKIATHBIX 3aaad
OpTaHMU3yeTCs B IpoIlecce M3yUeHHs BCEX TeM Y4eOHOro Kypca «Anredpa u Hadyasa
MaTeMaTUYECKOTO aHaTN3ay.

Ha wu3yuenune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOrO
aHanuzay» orBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUSA

Yucia 1 BHIYMCICHUA

Paumonanbubie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHU, MPOLIEHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. [lpumeHnenue npoOeld M TPOLIEHTOB ISt
peLIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTPACIIEN 3HAHUU U PEaNIbHOW KU3HH.

JlerictBuTenbHble 4Yucna. PanuoHanbHblE W UPpPALMOHAIBHBIE YHCIA.
ApudmMernueckre  omnepalud € JCHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEHUCTBUTENBHOTO YKCia U ero cBoMcTBa. [IpubnkE€HHbIC BBIYMCIICHUS, PABUIIa
OKPYIJIEHUs, IPUKHUJIKA U OLICHKA PE3YyJIbTaTa BBIUYNCICHUMN.

Crenenp ¢ uensiM mnokaszareneM. buHom Herorona. Hcenmonbs3oBaHue
noaxoAsend Gopmbl 3aMUCH AEHCTBUTEIBHBIX YUCEIT JIJI PEIICHUS TPAKTUYECKUX
3a/a4 U MPEJCTABICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HATYpaJbHON CTENEHU U €T0 CBOMCTRBA.

Crenenp ¢ panuoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudpm umcna. CpoiicTBa jorapudma. JlecsSTUUHbIE W HATypalbHbIE
jorapuMsbl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOI'O apryMeHTa. APKCHUHYC,
APKKOCUHYC M ApKTAaHI'€HC YMCJIIOBOTO apryMEHTA.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxnectBa W TOXKIECTBEHHBIE IMpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHHMs. PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHHsA-CIeACTBUA. HepaBeHCTBO,
pelIeHrnEe HEPABEHCTBA.

OCHOBHBIE METO[bI PEIICHUS LIENBIX U APOOHO-PAIMOHATIHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroOwIeHbl OT OJHOW NEPEMEHHOHW. JlelleHne MHOrodsgeHa Ha
MHOIO4YJIE€H ¢ ocTrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YHUCITOBBIX BBIPAKEHUH, COJIEPIKAIINUX CTEIIEHN U KOPHHU.

NppanmonansHbie YPAaBHEHHSI. OcHOBHBIE METO/IbI pelIeHus
VMppalOHAIBHBIX YPAaBHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHUS MOKAa3aTEIbHbBIX

YPaBHEHUM.

[TpeoOpa3zoBanue BeIpaKeHUH, COAEPKANTUX JTOTAPU(MBI.

Jlorapupmudeckue ypaBHCHHUS. OCHOBHBIC METOJIbI pericHus
Jgorapu(pMUYECKUX YpaBHEHHI.

OcHoBHbIE TPUTOHOMETPUUYECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUIECKUX YPABHEHH.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHH. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[TocTpoenne maTeMaTUYECKHX MOJENEN PEaTbHOM CUTYyalUMH C IOMOIIBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHKUUM U rpaduku

OyHkus, crnocoObl 3afaHus (QyHkuMU. B3auMHO o00paTtHble (QYHKIUU.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynkuuu. [IpomMexyTKu MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

JIunelinasi, KBaApaTU4HasT W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas GyHKIMS ¢ HATYypajIbHBIM U IIEJIBIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpaduk KOpHS N-OM CTENMEeHW Kak (YHKIMH OOpaTHOMU
CTENEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass U jorapupmuyeckas (GyHKUMU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpa@ukoB GyHKIMMA 7151 pellICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, ONPENEIECHUE TPUTOHOMETPUYECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoleccax | SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnnemoBaTeILbHOCTH, CIHOCOOBI 3aJaHUd MOCJIEIOBaTeILHOCTEH. Merton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHalih3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

ApudpmMernueckas u reomeTpuueckas nporpeccu. beckoHeuHo yObIBaroIast
reomerpuueckas nporpeccus. CymMma GeCKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyina CI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKIAJTHOTO XapaKTepa.



HenpepwiBubie (GyHKIMM W WX cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadgukoB QyHkiuid. CBOHCTBa (PYHKIMHA HEMPEPBHIBHBIX HAa OTpe3ke. Meroj
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BTOpas npousBojaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKU U
(bu3MUecKil CMBICT MPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K TpaduKy (pyHKIUH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jluarpammsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.



JIMYHOCTHBIE PE3YJBTATDBI

1) rpa:xIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJACTAaBICHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpOIEyp TPaXTAHCKOTO OOIecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMCHHE
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HX
GYHKIMSAMH U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKON TPAXKTAHCKON HUIECHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHUE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB U POCCUICKOM MaTeMaTU4YECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTHX JOCTIDKCHMM B JPYrUX HayKaxX, TEXHOJOTHX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH pOCCHUHUCKOro Hapoaa, COPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEICHHUSI, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTI)KCHUN HayKu U JeATEeIbHOCTbIO Y4€HOro, OCO3HaHHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYUBOIO OYIYIIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuvUecKoro BOCIUTAHUSA:

c(hOPMHPOBAHHOCTh yYMEHUS TMPUMEHSATh MAaTeMAaTHYeCKUE 3HAHUS B
MHTEpecax 3JI0pOBOro U 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (3/I0pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryisipHas ¢u3udecKkass akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTUBHO-037]0POBUTEIIHLHOU J1ESITEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYIdy, OCO3HaHUE LIEHHOCTH TPYIOJIO0Us, HHTEpEeC K
pasnuyHbiM  chepaM  MPOQPECCHOHANIBHOW  JCSATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymedt mnpodeccur W peanu3oBbIBATH COOCTBEHHBIE JKM3HECHHBIC IIJIAHBI,
FOTOBHOCTH W CIOCOOHOCTH K  MaTeMaTUYecKOMy  OOpa3oBaHHUIO |
caM0OOpa30BaHUI0 HAa TMPOTSHKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEeMAaTUUYE€CKON HANIPaBICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:



c(hOpMUPOBAHHOCTb  AKOJOTMYECKOH KYJIbTYpbl, TTOHUMAHHE BIMSIHUSA
COIIMAIbHO-D)KOHOMUYECKUX IPOILIECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBbHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HA TPUMEHEHHE MAaTEeMaTHUYE€CKWX 3HAaHWM [Ji1 penieHus 3ajad B 00J1acTu
OKpYXaloUIed Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YpPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKOM HAyKh Kak cQepbl YeIOBEUeCKOW JIeATeNbHOCTH, JTaroB €&
pa3sBUTUS W 3HAYMMOCTH JUIl PAa3BUTHA LMBWIM3ALWUH, OBJIAACHHUE S3BIKOM
MaTeMaTUKA W MaTEMaTUYECKOM KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBISATh IMPOEKTHYHD M HCCIEHOBATEIbCKYIO JEATEIbHOCTD
WHIVBHUIYAJIbHO U B TPYIIIIE.

METAINNPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKA MaTeMaTHYECKUX
OOBEKTOB, TOHATHM, OTHOUIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeNICHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIH,
OCHOBaHUS /7151 0000IICHHS U CPAaBHEHHSI, KPUTEPUU TPOBOAMMOIO aHAIIN34;

BOCIPUHUMATh,  (OpMyaupoBaTb M  NIPeoOpa3oOBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, eIMHUYHBIEC, YACTHBIE U O0IINE, YCIOBHBIE;

BBISIBIISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS
B (hakTax, JAHHBIX, HAONIONEHUSIX M YTBEPXKICHUSX, Mpenaratb KpUTEpUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JenaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKICHUIM
(mpsiMbI€ U OT MPOTUBHOI0), BBICTPAUBATh apryMEHTALMIO, IPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpATh crmoco0 pereHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUIEHUs, BbIOMpaTh HaumOoJee MOAXONAIMH C  Y4ETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

basoBbie ucciaenoBare/ibCKie AeHCTBHA:

UCIIOJIb30BaTh BOIIPOCHl KakK MCCIIEJ0BATEIbCKUA HWHCTPYMEHT I103HAHMS,
dopmynupoBaTh  BONPOCH,,  (UKCHPYIOIIHE  MPOTHBOPEUHE,  MPOOJIEeMY,



yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3y, apryMEHTHPOBATh
CBOIO TTO3UIIMIO, MHEHHE;

MIPOBOJUTH CAMOCTOATENFHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHNE
M0 YCTAHOBJIEHUIO OCOOCHHOCTE MaTeMaTHUYeCKOro oObeKTa, SABJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMHU, TIPOIECCAMU;

CaMOCTOATENHHO (OPMYITHPOBATH OOOOIIEHUS M BBIBOJBI MO pE3ysbTaTaM
NPOBENEHHOTO  HAONIONIEHWs, WCCIECIOBAaHUSA, OIEHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHUIA;

IIPOrHO3UPOBATh BO3MOXKHOE pAa3BHTHE IIPOIleCcCca, a TakKe BBIJIBUTATH
MPEIOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ ungopmanmei:

BBISIBIISAITH ACPUIIMTHEI HHPOpPMAIIUU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETa Ha
BONIPOC U JJIsI pElIeHUs 3a]1a4H;

BbIOMpATh MHOOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WHOOPMAIMIO PA3JIMYHBIX BUIOB U
dbopm npencTaBiIeHuUS;

CTPYKTYPUpPOBaTh MH(POpPMALIUIO, MPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WLTIOCTPUPOBATh Tpaduuecky;

OIICHUBATh HaAEKHOCTh uH(bOopMaIu 1o CaMOCTOSITETTEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIE Y4eOHbIE JeiCTBUS

OO1enue:

BOCIIPUHUMATH U ()OPMYJIHUPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBHIMHU H
HEeasIMUA OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIPAXKaThb CBOK TOUKY 3pEHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMS IO XOJy pEIIeHHUs 3ajayu,
KOMMEHTHUPOBATH MOJTYyUYCHHBIA pe3yJIbTaT;

B X0JI¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMOMN TEMBI,
npoOJeMbl, pelaeMol 3ajadyu, BBICKA3bIBaTh WJEH, HAICJICHHBIE Ha TOUCK
pelleHus, COIMOCTaBJISITh CBOU CYXACHUS C CYXICHUAMHU JAPYTUX YYACTHHKOB
Jyajora, oOHapy)XKMBaTh Pa3jiudyue M CXOJCTBO MO3HUIIMHA, B KOPPEKTHOU dopme
(hopMyIHPOBATh Pa3HOTIIACHS, CBOM BO3PAXKEHHUS,

NPEACTaBIATh PE3YNbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEAOBAHNUSA,
MIPOEKTA, CaMOCTOSITEILHO BBIOUpPATh (POpMAT BBICTYIUIEHUSI C Y4€TOM 3ajay
MIPE3CHTAITMN U OCOOCHHOCTEH ayIMTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTH IIPH PEHICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHUS WM HEIOCTHXKEHHS Pe3yJIbTaTOB JeSTeIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUTAHUPOBATH OPTraHU3AIMI0 COBMECTHOW pPabOThI, pacrpenemsiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIIOIHATH CBOIO 4YacTh pabOTHl |
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KauyeCTBO CBOETO BKJIaja B OOMIUI MPOIYKT IO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 10 kiacce oOyyaroluics MOJYYHT ClEIyIOLIUE
NpeIMETHbIE PE3yJbTaThl MO OTAEIbHBIM TeMaM paldodeil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr 0 aHAIIU3a»:

Yucia 1 BIYMCJICHUS

CBOOOJTHO OIEPUPOBATH TMOHSTHSAMHU: PAIlMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALMOHAIBLHOE YMCIO, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTEIIbHBIX YUCEN, MOAYJIb AEMCTBUTEIBHOI O YHCIIA;

NPUMEHATh JpoOM W TPOLEHTHl JJISI PEHIeHUs MNPUKIAAHBIX 3aJad U3
pPA3JIMYHBIX OTPACIICH 3HAHUMN U PEAIIbHOU )KU3HU,

NPUMEHATH MPUOINAKEHHBIEC BRIYUCIICHHUS, IPABUIIA OKPYTIICHUS], IPUKUAKY U
OLICHKY Pe3yJbTaTa BbIYUCICHUM;



CBOOOJTHO OMEPHUPOBATh TMOHSATHEM: CTENEHb C IEJIbIM I0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOASIIYI0 (JOPMY 3aIUCH JEHCTBUTEIBHBIX YHUCEN JUISl PEIICHHUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOHO OINEpPUPOBATh MOHATHSAMHU: JIOrapudM UHcCIa, JECITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJHO OMEPHUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIepUpPOBaTh MOHATHUSMH: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PEIIECHUS palUOHAIBHBIX M JIPOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C IeNbIMU KO3(p(UIMEHTaMH, KOPHU MHOTOYJI€HA, NPUMEHSThH
JIeJIEHUE MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera
JUISL pELIeHMs 3a1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENh MaTpulbl 2 X 2 W €ro TEOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOMCTBA OINpPEAEHUTENs 2 X 2 JJid BBIUYKCICHHS €r0 3HA4YEHUS,
OPUMEHATh ONPEAEIUTENN JJI PEHIEHUS CUCTEMBbl JIMHEWHBIX YpaBHEHUM,
MOJIEJINPOBATH PEAbHBIE CUTYAllMU C IIOMOLIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINPEIETUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIONIb30BaTh CBOWMCTBA JEHUCTBHUI C KOPHAMH Ui TpeoOpa3oBaHUS
BBIPaKEHUU;

BBITIOJIHATH MPE00PA30BAHMS YUCITOBBIX BHIPAXKEHHM, COAEpKALUX CTETIEHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCIIOJIb30BATh CBOWCTBA norapupmoB In: npeoOpa3zoBaHUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATh MOHATUSIMU: HUPPAIMOHAIIbHBIC, TMOKa3aTelIbHbIE U
norapu(MUYECKue ypaBHEHUS, HAXOJAUTh UX PELICHHSI C IIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIE TPUT'OHOMETpUYIECKUE (POPMYIIBI A TIpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHU;

CBOOOIHO ONEpHUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoauMble (QOpMYabl M pPEHIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXXCHUSI, YpaBHEHHs, HEPaBEHCTBA [0 YCJIOBUIO 3ajaud, HCCIEe0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (DYHKITHNH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE IPeoOpa3zoBaHus rpa@uKoB HyHKIUIH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOMKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (DyHKIUH,
neproanyeckrue QyHKIUN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI U
MUHUMYMBI (YHKIMHM, HAuOOJbIIee M HaUMEHblIee 3HaueHue (YHKIUH Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMHU: CTENEHHAs! (PYHKIHMS C HATypajJbHBIM U
IEeNbIM TIOKa3aTeneM, rpaduk cTeneHHOW (PYHKIMM C HATypajdbHBIM M IIENBIM
mokasarenieM, rpauk KOpHS N-Of cTereHd Kak (YHKIMM OOpaTHOW CTEMEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEWHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: IOKa3aTellbHAas U JorapupmMuyeckas
GbyHKIIMK, WX CBOMCTBA W TpaduKH, HMCIOIH30BaTh UX TPAPUKU ISl PEIICHUS
YPaBHEHW;

CBOOOMIHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEUICHUH 3a7ad U3 APYTHX Y4€OHBIX MPEAMETOB U peanbHON
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATH MOHATHUAMHU: apuMeThdeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIAsi TeOMETpUYEcKasi MPOTrPECCHsl, TMHEHHBIN 1
AKCIIOHEHIIMAJILHBIN pOCT, GOopMya CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUH JJISl PELICHUS pPEabHBIX 3aJad MPUKIaJHOTO
XapakTepa,



CBOOOTHO OIEPUPOBATH MOHATHIMU: MTOCIIECIOBATEILHOCTD, CIIOCOOBI 3a/TaHHSI
TIOCTICIOBATEIBHOCTEH, MOHOTOHHBIE M OTrPaHWYCHHBIC IMOCIEIOBATEIHHOCTH,
MOHUMATh OCHOBBI 3apOXJCHHS MaTEMaTHYECKOro aHalu3a KakK aHaiu3a
OECKOHEUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATHh TMOHATHUSIMH: HEIPEPHIBHbIC (QYHKIIUU, TOUYKH
paspsbiBa rpaduka GyHKIMHA, ACUMIITOTHI TpaduKka QyHKIINY;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIMS, HENpEphIBHAs Ha OTPE3Ke,
NPUMEHATH CBONCTBA HEMTPEPBIBHBIX (DYHKITUH IS PEIICHUS 3374,

CBOOOJHO OIEPUPOBATH TMOHATHUSAMH: TIEpBas W BTOpas IPOU3BOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYHCIISATH MTPOU3BOIHBIC CYMMBbI, TIPOU3BEACHHSI, YACTHOTO W KOMITO3HIIHH
IBYX (DYHKIIH, 3HATH IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA,

UCTIOB30BaTh TEOMETPUUCCKHA M (PU3MYECKHid CMBICT MPOWU3BOTHOW IS
peleHus 3a1ad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh  TOHATHSIMH: MHOXKECTBO,  OIEparuy  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PEaTbHBIX
IIPOIIECCOB U SIBICHUH, TIPH PEIICHUH 3a71a4 U3 APYTUX yU4COHBIX IPEIMETOB;

CBOOOJHO OIEPUPOBATH IOHATHUSIMH: OIPEACIICHHE, TeopeMa, ypaBHEHHE-
CJIEZICTBUE, CBOMCTBO MaTeMaTHIECKOT'0 0O0BEKTa, JOKA3aTEIbCTBO, PABHOCUIIHHBIC
ypaBHEHUS U HEPABEHCTBA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC, 4 yaca B HeJ1eJII0

KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypcbl
MHOXeCTBO JEUCTBUTEIBHBIX YHCEN.
MHorouiensl. ParinonaiabHble ypaBHEHHS U
1 1 uyp 24 1 2 Bubnunoteka LLOP
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUH
Oynknuu u rpaduku. CteneHHas KITUSA C
2 YHIER pag ymK 12 1 1 Bubaunoteka LLOP
1LIeJIBIM TTOKa3aTesieM
ApudmeTndeckuii KOpeHb N-0M CTEIICHHU.
3 pud P 15 1 2 Bubanoteka LIOP
HppauroHaneHble ypaBHEHHS
IloxazarenbHast kuus. [TokazaTenbpHbIe
4 yrxn 10 1 1 Bubnnorteka LLOP
ypaBHEHUS
Jlorapudmuyeckas KIIHSL.
5 pud Pymxn 18 1 2 Bubnnoteka LLOP
Jlorapudmudeckue ypaBHSHUS
TpuroHomMeTpudecKue BhIpaKEHUS U
6 P P P 22 1 2 Bubnnorteka LLOP
ypaBHEHUS
[TocnenoBaTeIbHOCTH ¥ IPOTPECCUU 10 Bubnnoreka LLOP
HenpeprwiBable ¢pyHkImu. [IponsBogHas 20 Bubnunoteka LLOP
[ToBTOpEeHue, 0000IICHNE, CHCTEMATH3ALIUS
9 P - B 5 2 0 Pewwy EM3
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11 15







INOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC, 4 yaca B HeJ1eJII0

KosanyecTBo yacos JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTeibHbIE
padoThbI padoTsbI
pecypchbl
MHOKeCTBO, OIlepaliiy HaJl MHOKECTBAMH
1 . patl A 1 4.09 Bubnnorteka LLOP
U UX CBOMCTBA
2 Juarpammel Ditepa-BeHnHa 1 5.09 MHOOYPOK
[IpuMeHeHNE TEOPETHKO-MHOKECTBEHHOTO
3 P p 1 6.09 MHOOYPOK
anmapara JJisl pemeHus 3a1a4
Parmonanpubie unciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1 7.09 Bubanoteka LOP
OCCKOHEUYHBIC TIEPHONUECKHE IPOOH
Parmonanbsubie ynciaa. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1 11.09 Bubnnoteka LIOP
OCCKOHEUYHBIC IIEPUONICCKUE IPOOH.
IIpumenenune npoOeli U MPOLICHTOB I
6 P o pon a 1 12.09 Bubnunoteka LLOP
pEIIeHUs TPUKIIATHBIX 33129
[Ipumenenue apoOeHi U MPOICHTOB JJIs
7 P AP port a 1 1 13.09 NHPOYPOK
penieHus MPUKIAIHBIX 3a/1a4
HencTBuTenbHble yncia. PanroHaasHbIe U
8 1 14.09 Bubnnoteka LIOP
WppaIMOHATILHBIC YHCIIA
Apudmernueckue ornepaiuy ¢
9 pv ¢ patt 1 18.09 Bubnunoteka LIOP
JIEUCTBUTEILHBIMH YHCIIAMHU
Moayib 1eHCTBUTEIHFHOIO YUCIA U €T0
10 E[y A 1 19.09 Bubnunoteka LLOP
CBOMCTBA




11

[TpuGnmxEHHbIE BHIYUCICHUS, IPAaBUIa
OKpYIJICHHUA, IPUKHUIKA U OLICHKA
pe3yibTaTa BBIYMCIEHUN

19.09

Yuu.py

12

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

20.09

Bubnnoteka LLOP

13

OCHOBHBIE METOIbI PELLICHUS LENIbIX U
JIpOoOHO-pAlIMOHATIBLHBIX YPAaBHEHUHN U
HEPaBEHCTB

25.09

Bubnnoteka LLOP

14

OCHOBHBIE METO/IBI PEIICHHS [EIBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

26.09

Bubnnoteka LLOP

15

MHOrouyeHsl OT OTHOW NEPEMEHHOM.
JleneHne MHOro4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema beszy

27.09

bubnnoteka LLOP

16

MHoro4seHb! ¢ HeIbIMA KO3 (QUITEHTAMH.

Teopema Buera

28.09

bubnnoteka LLOP

17

Pemienue cuctemM TMHEHHBIX YpaBHEHUM

2.10

bubnnoteka LLOP

18

Pemenne cucrem nMMHENHBIX ypaBHEHUN

3.10

Bubnnoteka LLOP

19

Martpuna cCucTeMbl JINHEWHBIX YPABHEHUN.
Onpenenurens MaTpuLpl 2X2, €ro
Tr€OMETPUYECKUHA CMBICIT 1 CBOMCTBA;
BBIYHCJICHUE €T0 3HAYCHUS

4.10

Bubnnoteka LLOP

20

Onpenenurtenb MaTpUIlbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

5.10

Bubnanorteka LLOP

21

IIpuMmeHeHne onpenenTens Uil peuIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUN

9.10

Bubnnoteka LLOP




22

Pemenue npukinaaHbIxX 3a1a4 ¢ MIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

10.10

Bubnnoteka LLOP

23

Pemenne npukiiagHeIxX 3a1a4 ¢ IOMOIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

11.10

Bubnnoteka LLOP

24

KontpoinbHas padora: "ParnronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

12.10

25

OyHKIMA, CIOCOObI 3a1aHUs (PYHKIIMH.
B3anmHuo oOpatnbie ¢pyHkunu. Komnosumus

byHKIMHA

16.10

Bubnnoteka LLOP

26

I'padux pynkunu. SnemeHTapHbIE
npeodpazoBanus rpapukoB GyHKIUI

17.10

Bbubnnoteka LLOP

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHu GyHkiuu. Hynu hyHkimm.
[TpoMexyTKH 3HAK TIOCTOSTHCTBA

18.10

Bbubnnoteka LLOP

28

UYétHble u HeYETHBIC (PYHKIIUU.
[Mepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIHH

19.10

Bubnnoteka LLOP

29

MaxkcuMyMBbl # MUHUMYMBI () YHKITHH.
HawunOonbiiee 1 HauMeHblllee 3HAYCHHUE
(GYHKINU Ha TPOMEXYTKE

23.10

Bubnnoteka LLOP

30

Jluneiinas, kBagpaTUyHas U JpOOHO-
nuHeHHas PyHKITUN

24.10

Bubnnoteka LLOP

31

DIeMEeHTapHOE MCCIIeIOBAaHUE U
MOCTpOeHHE TPaUKOB ITUX PYHKIIUH

25.10

Bbubnnoteka LLOP

32

DJIeMEeHTapHOE UCCIICIOBAaHHE U
nmocTpoeHue rpaukoB TUX GYHKITUN

26.10

Bubnnoteka LLOP

33

CreneHs ¢ ICIBIM ITOKa3aTeaeM. burom

6.11

Bubnnoteka LLOP




Hrrotona

CreneHb ¢ 1eJIBIM IToKa3aTeieM. bunom

34 7.11 Bubanoteka LOP
HeroToHa
CrenenHast GyHKIUS C HATYPAJIbHBIM U

35 LeJBIM IToKa3aTesieM. E€ cBoiicTBa u 8.11 Bubnnoteka LLOP
rpadux

36 KonTponbHas padora: "Crenennas 911
¢ynkuus. E€ cBoiicTBa u rpapux”

37 ApubmMeTnueckuit f(OpeHb HaTypajibHOU 13.11 5u6nvoTeKa LIOP
CTEIEHU U €ro CBOMCTBA

38 ApupmeTnyeckuii VKopeHL HaTypaJIbHOU 1411 516nvoTexa LIOP
CTEIIEHU U ero CBOMCTBA

39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, 1511 5u6nvoTeKa LIOP
COJEepXKALIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUH, 16.11 51GnMoTeKa LIOP
COJIEpKALIUX CTEIIEHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHUH, 2011 5uBmoTexa LIOP
COJEpKalIUX CTEIEHU U KOPHU
WppanmonansHble ypaBHeHUs1. OCHOBHBIE

42 METOJIbI PCIICHHUS UpPaALIMOHAJIbHBIX 21.11 Bubanoteka LIOP
YPaBHEHUI
Hppanuonaneusie ypaBHeHUA. OCHOBHBIE

43 METOJBI PEIICHUS UpPallnOHAIbHBIX 22.11 Bubnnoteka LLOP
YpaBHEHUU
WppanuoHansHele ypaBHeHUs. OCHOBHBIE

44 METO/BI pEeIICHUS UPPALUOHATIBHBIX 23.11 Bubnnoreka LLOP
ypaBHEHUH

45 PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU 27.11 Bubnnoteka LLOP




UppalMOHANILHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

46 N 28.11 Bubanoteka LOP
HUPPALMOHANIBHBIX YPaBHEHUHN
PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN

47 p P 29.11 Bubnnoreka LLOP
UppalMOHANILHBIX YPaBHEHHIA
PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUN

48 PEXOIPL B P 30.11 BEu6nmoteka LIOP
UppalMOHATLHBIX YPaBHEHHMA
CaoiicTBa 1 rpaduk KOpHS N-0ii CTeNeHU

49 KakK (QYHKIIMH OOPAaTHOW CTEIICHH C 4.12 Bubnnoteka LLOP
HaTypaJIbHBIM IOKa3aTeJIeM
CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU

50 KaK (pyHKIIMKM OOpaTHOW CTETIEHH C 5.12 Bubnunoteka LLOP
HATypaJIbHBIM MOKa3aTeIeM
Kontposnbnas padota: "CBoiicTBa u rpadux

o1 KOpHs N-o¥ creneHu. MppannoHanbHble 6.12
ypaBHeHus"
CreneHb C pallMOHATBFHBIM MTOKa3aTeIeM U

52 . . 7.12 Bubnunoteka LOP
e€ cBoiicTBa
Cremnens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U

53 . N 11.12 Bubanoteka LOP
e€ cBOlCTBa
CreneHsb ¢ palMOHATBHBIM MTOKa3aTeIeM U

54 . . 12.12 Bubnunoteka LIOP
e€ cBoiicTBa
Iloka3aTenpHas KIIMSI, €€ CBOMCTBA U

55 Pymxn 13.12 Bubnnoteka LIOP
rpaduk
Hcnonws3zoBanue rpaduka GyHKIUU A5

56 . 14.12 NHPOYPOK
pelIeHns ypaBHEHUI
Hcnone3oBanue rpaduka KLU JJIS

57 pag yH s 18.12 Bubnnoteka LLOP

peleHus: ypaBHEHUI




Iloka3aTennHBIE YpaBHCHHA. OCHOBHEBIE

58 METOBI PEIICHUS ITOKa3aTEeIbHbBIX 1 19.12 Bubnnoteka LLOP
YpaBHEHUI
[TokazarenbHble ypaBHEHUS. OCHOBHBIC
59 METO/IbI PEIICHUS TTOKa3aTCIIbHBIX 1 20.12 Bubnnoteka LLOP
ypaBHEHUH
[loxa3arenbHble ypaBHEHUS. OCHOBHBIE
60 METO/IbI PEIICHNUs TTOKa3aTeIbHbIX 1 21.12 Bubnuoreka LLOP
YpaBHEHUI
Kontponbhas pabora: "[lokazarenbHast
61 P P , 1 25.12
¢byrkmus. [lokasaTensHble YpaBHCHHS
62 Jlorapudm uyucna. CoiicTBa jgorapudpma 1 26.12 Bubnunoteka LLOP
63 Jlorapudm uucna. CBoiicTBa jJorapupma 1 27.12 Bubnnoteka LLOP
64 Jlorapudm uucna. CBoiicTBa jorapupma 1 28.12 Bubnnoteka LLOP
65 JlecsTUUHBIE U HATYpaJIbHBIE JTOTapUPMBI 1 9.01 Bubnvoteka LLOP
66 JlecaTUYHbIE U HATypaJIbHbIE JIOTapHU(PMBbI 1 10.01 Bubnunoteka LLOP
IIpeoOpa3oBaHue BEIpAKEHUH, COMEPIKALINX
67 PEOOP P AepRatl 1 11.01 Bubnnoteka LIOP
sorapudmer
[TpeoOpazoBanme BEIpAKEHUI, COTEPKAIINX
68 peobp p Aepratt 1 12.01 Bubanoteka LOP
sorapupMsl
IIpeoOpa3oBaHye BEIpaKEHUH, COASPIKALNX
69 peobp P Aepatt 1 15.01 Yun.py
Jorapugpmsl
Jlorapudmmuueckas KIIMs, €€ CBOMCTBA U
70 pud Py 1 16.01 Bubanoteka LOP
rpadux
Jlorapudgmmuueckas KM, €€ CBOMCTBA U
71 pup ymxn 1 17.01 Bubnnoreka LLOP
rpaduk
Hcnonb3oBanue rpaduka GyHKIUU A7
72 1 18.01 Bubanoteka LOP

peleHus: ypaBHEHUI




Hcnonws3zoBanue rpaduka GyHKIUU ass

73 . 22.01 Yuun.py
pelIeHns ypaBHEeHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC

74 METO/Ibl PeIICHUs JIOTapu(PMUIECKUX 23.01 Bubnunoreka LLOP
ypaBHEHUI
Jlorapudmuueckue ypaBueHnus. OCHOBHbBIC

75 METObI PEIICHUS JIOTapU(PMUIECKIX 24.01 Bubnunoteka LLOP
YpaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE

76 METO/IbI PEIICHUS JIOrapUPMUISCKUX 25.01 Bubnnoteka LLOP
YpaBHEHUH
PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUU

77 pexol pv 29.01 Bubnunoteka LLOP
Jorapu(pMUUECKNX ypaBHEHHHA
PaBHOCUIIBHBIE TTEPEXObI B PEILICHUN

78 pexon p\, 30.01 Bubnunoteka LLOP
Jorapu(pMUIECKUX ypaBHEHUN

29 Konrtponsnas padora: "Jlorapudpmuueckas 3101
¢dbyukmus. Jlorapudgmudeckre ypaBHeHus" '
CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC

80 4 4 1.02 Bubanoteka LIOP
YHCJIOBOTO apryMeHTa
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

81 4 Y 5.02 MHPOYPOK
YKCJIOBOI'O apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHT€HC

82 P ye. ap Y P 6.02 MHPOYPOK
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC U apKTaHT€HC

83 P e, ap 4 P 7.02 MHPOYPOK
YKCJIOBOIO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,

84 OIpeaeICHUE TPUTOHOMETPUIECKUX 8.02 NHPOYPOK

(GyHKIWH 9UCIIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpy>KHOCTb,

85 OIIpeaeICHUE TPUTOHOMETPUIECKUX 1 12.02 nHPOoypoK
(GyHKINI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE POPMYIIBI 1 13.02 Bubnunoreka LLOP

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1 14.02 Bubnnoteka LLOP

88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1 15.02 Bubnuoteka LLOP

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1 19.02 “HbOYpOK

90 Hp606pa303321HI/Ie TPUTOHOMETPUYECKUX 1 20,02 EnBamoTera LIOP
BBIPAKCHUH

o1 Hpeo6pa30vBaHne TPUTOHOMETPUUECKHUX 1 2102 AHbOYPOK
BBIpAKEHU I

92 Hp606pa30333HI/Ie TPUTOHOMETPUUYECKUX 1 2.0 AHGOYPOK
BBIPAKCHUH

93 Hpe06pa30UBaHI/Ie TPUTOHOMETPHUUECKHUX 1 26.02 AHbOYPOK
BBIpKEHU I

94 Pemennie TpuroHoMeTpHUUECKUX ypaBHEHUI 1 27.02 MHHOYPOK

95 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUN 1 28.02 nHdoypok

96 Pemrenne TpuroHOMeTpHUECKUX ypaBHEHUN 1 29.02 nHbOYpOK

97 PemreHne TpUroHOMETPUYECKUX YPABHEHUN 1 4.03 NHPOYpPOK

98 Pemenne TpuroHoMeTpUUeCKUX ypaBHEHUI 1 5.03 MHPOYPOK

99 Pemenne TpuroHOMeTpHUECKUX ypaBHEHUN 1 6.03 nHbOYpOK

100 Perienne TpUroHOMETPHUUECKUX YPaBHEHUN 1 7.03 Bubnuoteka LLOP
KonrtponbHas pabora:

101 "TpuUuroHoMeTpUYECKUEe BbIPAXKECHUS U 1 11.03
TPUTOHOMETPUYECKHE YpaBHEHHS "

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 33JaHUS 1 12.03 5u6AmoTeRa LIOP

nocieaoBaTenbHocTer. MeTon




MaTeMaTHIeCKOH HHAYKOHUH

MOHOTOHHBIE B OrpaHNYCHHBIC

103 nocneaoBarensHoCcTU. Mctopus ananmsa 13.03 NHPOYPOK
0ECKOHEYHO MaJbIX

104 ApudmMernueckas Iporpeccus 14.03 nHdoypok

105 ['eomeTpuueckas mporpeccus 18.03 NHPOYPOK
Beckxoneuno yObIBaromast reoMeTpuyecKast

106 Y B P 19.03 NHPOYPOK
nporpeccust
CyMmMa OecKOHEYHO YOBIBAIOIIEH

107 ™ . Y o 20.03 NHPOYPOK
TeOMETPUYECKON TIPOTPECCHH
JIMHENHEBIN U YKCIIOHEHIIUATBHBIA POCT

108 B p 21.03 MHPOYPOK
Yucno e. @opmyra CIOKHBIX TPOIICHTOB
JIMHENHEIN U DKCIIOHEHIINAIbHBINA POCT.

109 H p 1.04 MHPOYPOK
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB
Hcnons3oBanue Iporpeccuu IJIst PEIeHs

110 porp AP 2.04 NHPOYPOK
peaNbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa
Konrponsnas padora:

111 OMTP P . 3.04
[TocnenoBaTenbHOCTH U IPOTPECCHH

112 HenpepriBable GYHKIIMN U UX CBOHCTBA 8.04 NHPOYPOK
Touka paspbiBa. ACUMIITOTHI IPa(PUKOB

113 pasp pad 9.04
byHKIMHA
CBoiicTBa KIIUH HENPEPBIBHLIX HA

114 Pymxn pep 10.04 Yuun.py
OTpe3Ke
CaoiicTBa KIIUW HENIPEPBIBHLIX HA

115 Pymu pep 11.04 Yuu.py
OTpe3Ke
MeTto1 nHTEPBAJIOB JUIA PELICHUSI

116 g P AP 15.04 Yuun.py

HEPABEHCTB




MeTO,Z[ HHTCPBAJIOB JIA pCIICHUA

117 16.04
HEPABCHCTB
MeTo MHTEPBAJIOB A1 PEIICHUS
118 A VHTED AP 17.04
HEPaBEHCTB
IIprMeHeHNEe CBOMCTB HEMPEPHIBHBIX
119 P N pep 18.04 NHPOYPOK
GyHKIMHM 15 penieHus 3aaa4
IIpumenenne cBONCTB HEMTPEPLIBHBIX
120 PHMEHE pep 22.04
GbyHKIMHA 715 penieHus 3a1a4
121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH 23.04
OmnpeneneHue, reOMETPUUECKUN CMBICIT
122 PECIICHHE P 25.04
MIPOU3BOTHOM
Onpeaenenue, PU3NIECKUH CMBICT
123 peaeseHe, ¢ 26.04
MIPOM3BOTHOM
VpaBHEHHE KacaTeIbHOU K TpaduK
124 p pacpuky 29.04
byHKITIN
YpaBHEHHE KacaTeabHOM K TpadukK
125 P pauiy 30.04 NHPOYPOK
byHKIMH
126 [TpousBogHBIC STIEMEHTAPHBIX ()YHKITHI 6.05
127 [Ipoun3sBoHBIE dTIEMEHTAPHBIX (PYHKINH 7.05
128 [IpousBogHast CyMMBI, TPOU3BEICHNUS, 805
YaCTHOTO U KOMIO3UIINU (QYHKITUI '
IIpon3BomHast CYMMBI, IIPOU3BEICHU,
129 POHSBOATA CYMMBI, TPOHIBEACH 13.05
YaCTHOTO Y KOMIIO3HIINH () YHKITUI
IIponsBomHas CyMMBI, IPOU3BEACHU,
130 P g M P s . 14.05 NHPOYPOK
YaCTHOTO M KOMITO3UIIMK (PYHKITHI
131 Kontponbnas padota: "[IponsBognas” 15.05
132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIINS 16.05 Pewy ers




3HaHuii: "YpaBHeHua"
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIINS

133 P " I{,I H 1 20.05 Pewy ers
3HaHuii: "OyHKUUH

134 HTorosast KOHTpOJIbHAs paboTa 21.05 Pewy ers

135 HroroBas koHTpobHAs paboTa 22.05 Pewy ers
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIINS

136 P - B 1 23.05 Pewy era
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME










YUYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLECCA:

e MareMaruka : anredpa ¥ HayaJla MaTeMaTUYECKOr0 aHallu3a, T€OMETPHUSL.
Aunrebpa v Havasia MatemaTudeckoro aHanusa.10-11 kimaccel (aBTOpEI
[I.A.Anmumos, FO.M.Kossirun, M.B. TkauéBa u ap.)

e Aunre0Opa u Havasa MaTeMaTudeckoro ananusa.10-11 kmaccol.
HNunaktuaeckue matepuainsl. 10 knacc (aBropst M. . [1laGynun, P.I'.
I"azapsn, M.B. Tkauésa, H.E. ®&nopona)

e Meronuueckue pekoMmenaamnuu (aBTopsl H.E. ®énoposa, M.B. Tkauépa)

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

o VYuyebnuk (aBtopsl [II.A.Anumos, FO.M.Konsrun, M.B. Tkauéna)

e Temaruueckue tecthl (aBTOphl H.E. ®€noposa, M.B. Tkauéna)

e Jlunaktuueckue matepuansl. 10 knacc (aBropst M.U. [1laGynun, P.I'.
l'azapsan, M.B. TkauéBa, H.E. ®Enopona)

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

e KoHCTpYKTOp pabouux mporpamm

e Meronuueckue pekoMeHaanuu k yueonuky L. A. Anmumona, F0.M.
Konsruna, H.E. ®€noposoii (aBropst H.E. ®énoposa, M.B. Tkauéa)

e [loypounoe mnanupoBanue K yueOHuky III.A. Anumona, FO.M. Konsruna,
H.E. ®énopoBon

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET:

e bubGauoreka [JOP
o HWudoypok
e Yuu.py
e [IHeBHUK.py (AOMalLHMe 3a4aHNA OHNAMH Ha NhaTdopme
«MpoceeweHney)






		2023-09-29T17:26:22+0800
	Чупрова Надежда Леонидовна




