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HOACHUTEJIBHASA 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 0011ero oopasoBanusi. 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 ¢ MAaTEeMAaTHYECKUMU
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 OIepaluu: JeJICHHE 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
KOHKPETHU3AIIHS.

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 PA3IUIHBIMH  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 TTPOW3BOAHON, TIPH PEIICHUH TPUKIIATHBIX



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
paccyxaeHuid, pabOTBl C  CHUMBOJBHBIMH  (opMamu,  MPEJICTABICHUS
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-MeToAuueckass JMHUA «DyHKIMM W 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 rpauKOB, UCIOIb30BaHUE (DYHKIMM sl pelIeHus 3aJad U3 JAPYTruX y4eOHbIX
IIPEAMETOB U PEaJIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIU30M,
TaK M C PEIICHUEM ypaBHEHUN W HepaBeHCTB. lIpu 3ToM OojblIOoe BHUMaHUE
yaensiercs: 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 M ciioBecHoi. Ero msyuenue
CIIOCOOCTBYET ~Pa3BUTHUIO aJTOPUTMHUYECKOTO MBILIUICHUS, CIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOT .

ConepxarenbHas JuHUsL «Hadanma mMareMaTudeckoro aHajiu3ay IO3BOJISET
CYIIECTBEHHO PACHIMPUTHh KPYr KaK MAaT€MaTHYE€CKUX, TaK M 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-JIOTMYECKOTO 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 HamOoJiee YHUBEPCAIbHBIA S3BIK, OOBEAWHSIOMIUN BCE pPAa3eIibl
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 BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BHTHUIO 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 MOJCIUPOBAHHUS, KOTOpPbIE MPHU3BaHbBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCJIEAOBAHMS OSTUX MOJEICH C TIOMOIIBIO ammapaTta aureOpbl |
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPEeTaliyd TOJyYEHHBIX pe3ylbTaToB. Takue
3a/IaHUs BIUIETEHBI B KQXK/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).



COILEPKAHUE OBYYEHUA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOLIEHTHI,
OeckoHeuHble Tepuoanueckue aApodu. [Ipumenenue npoOel W TPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIa U €ro cBoMcTBa. [IpuOmmkE€HHbIE BHIYUCIICHUS, TIPABUIIA
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ uenbiM mnokaszareneM. buHoMm Hsrorona. Hcenonbe3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApupmMernyecknii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOrO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUSI 1ENBIX U APOOHO-PALIMOHAIBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  UeIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU U KOPHHU.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelieHus
VPPaLMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

Jlorapugpmunueckue YpaBHEHHMUS. OcHOBHBIE METO/IbI peLeHus
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHui. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
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 maTeMaTUYECKHUX MOJENEN PEalbHOM CUTyalUMHU 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 3aaHus (QyHKkIUMU. B3auMHO oOpartHble (QYHKUIUU.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynakuuu. [IpomMexyTKM 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 ¢ HATYypajdbHBIM 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, ONpPENEIECHUE TPUTOHOMETPUYECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

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

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeILbHOCTH, CIHOCOOBI 3aJaHUsd ITOCIemoBaTelbHOCTEH. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHalih3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

ApudpmMernueckas u reomeTpuueckas nporpeccu. beckoHeuHo yObIBaroIast
reoMmerpuueckas nporpeccus. CyMma OeCKOHEUHO YOBbIBAIOIIEH T'e€OMETPUYECKOi
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyina CI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKIAJTHOTO XapaKTepa.



HenpepoiBHbie (yHKIMM W uX CcBoHcTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpadgukoB QyHkiuid. CBOHCTBa (QYHKIMUA HEMPEPBIBHBIX HAa OTpe3ke. Meroj
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BTOpas npousBojaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKU U
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHUE KacaTeIbHOU K rpaduKy QyHKIIHH.

[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 TEOPETHUKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obnmi aemutens (mamee — HOJl) m HamMensbimee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kommekcuble yucna. AnreOpandeckass U TPUTOHOMETpUYECKas (POpPMBbI
3aMiCH KOMIUIEKCHOTO 4Hciia. ApudMeTHYecKHe Oreparud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPJMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncina. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIs PEIeHUs (PU3NYECKUX U TEOMETPUYECKUX 3aau.

YpaBHeHUA U HEPABEHCTBA

Cuctema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHbBIC
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYeCKX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CUCTEM M COBOKYIHOCTEM palyOHAIbHBIX,
UpPPaAlMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHCHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEeMaTUYECKUX 3a/Jady M 3a/lad U3 Pa3NUYHbIX 00JIacTel HAyKW M peaibHOU
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHkuuM U rpapuxu

I'padpux kommnoszunmu Qyskuuii. ['eomerpuueckue o0Opas3bl ypaBHEHUUA U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckne Meronwl pelieHuss ypaBHEHUM U HepaBeHCTB. ['paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanne rpadukoB (QyHKIUN I HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHenre MpoU3BOAHON K UCCIEIOBaHUIO (YHKIIMM HA MOHOTOHHOCTH H
skcTpeMyMmbl.  Haxoxkzaenue  HauOonbIIero WM HAUMEHBLIErO0  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3ajladax, ISl ONpPENENIeHHs] CKOPOCTM U YCKOPEHHs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruucnenue
onpenenéHHoro uHTerpana no gopmyne Hetotona-Jleitonuna.

[IpumeHnenue uHTErpana A HAXOXKACHUS IUIOUIAAEH IJIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICIUPOBAHUE pEANTbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOT'O U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIenyp TPa)xJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHYKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIbI,
UCTIOJIb30BAaHUE DJTHX JOCTIKCHWHM B JIPYyruX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOrO MOBEJECHUS, CBA3AHHOIO C MPAKTHUYECKUM
IPUMEHEHUEM JOCTH)KCHUN HAyKH U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETHKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHSATH MaTEMaTHUUYECKHWE 3HAHUS B
MHTEpEeCcax 310pOBOIro U 0€30MacHOro 0dpasa KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryisipHas ¢u3udecKkass akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTUBHO-03JJ0POBUTEIHHON J1€SITENIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IEHHOCTH TPYIOJII00Us, HWHTEpeC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymiedt mnpodeccud W pealu3oBBIBATH COOCTBEHHBIE JKM3HECHHBIC IIJIAHBI,



FOTOBHOCTH M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHHI0 U
caM0o0OOpa30BaHUI0 Ha TIPOTSHKEHWU BCEH JKM3HHM, TOTOBHOCTh K aKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKONH KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE II100aIbHOr0 XapaKTepa dKOJIOTHISCKUX POo0IeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pelieHus 3aaad B 00J1acTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHUE TIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOH HayKdh Kak cdepbl 4YeIOBEYECKOM MEsITEIbHOCTH, JTaroB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOM KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh U XaPAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHATHM, OTHOUIEHUH MEXIYy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeIeNICHHs] TIOHATUM, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUY,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATH,  (OPMYJIUPOBATH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUECKNE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U HMPOTUBOPEUHUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHUM, YMO3aKIIOUEHUH 110 aHAJIOTHY;

IIPOBOJUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(MpsiMbI€ ¥ OT MPOTUBHOIO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTEH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BEIOWpaTh cmoco0 perieHust y4eOHOW 3amaud  (CpaBHUBATH HECKOIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh  HauOoyiee MOAXOASIUMUA € YYETOM
CaMOCTOSITE€IILHO BBIJICTICHHBIX KPUTEPUER).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOh30BaTh BOMPOCHl KaK HCCIICNOBATEILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MPOOJIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, sIBICHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIEcCca, a TaKKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITH ACPUIIMTHI MH(DOpPMAIMK, TaHHBIX, HEOOXOAMMBIX NJIi OTBETa HA
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(GOPMAILIUIO U3 UCTOYHUKOB PA3IMIHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh WHEOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TPEIACTABIATh €¢ B paslIWYHBIX (popmax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaJEKHOCTh uHbopMaIu o CaMOCTOSITETILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe 1eHCTBUA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTaxX, JaBaThb MOSICHEHUA IO XONY PELICHUS 3a1auy,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/i€ OOCYKJEHHs 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYKIAaE€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIECHUs, COIIOCTABIATh CBOM CYXKACHUA C CYXICHUAMU JPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3iMuM€ W CXOACTBO MO3UIMUH, B KOPPEKTHOM (opme
(opMyIupOBaTh Pa3HOIJIACHs, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEA0BAHUA,
POEKTa, CaMOCTOSATEIBHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranuzanus:

COCTAaBJIAThH ILJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOMpATh CIIOCOO pElIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI HHTEJJIEKT:

BJIQJ€Th  HABBIKAMHU  TO3HABAaTEJIbHOW  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJS Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTUYECKOM 3a/1a4H;

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIIEHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATh PUUUHBI
JOCTIKEHHUS WM HEIOCTHXKEHHS Pe3yJIbTaTOB JesSTeIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMAaTh U HCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M WHIWBHIYaJIbHOU
paboThl mMpU pelmeHur Y4eOHBIX 3aja4y, MPUHUMATh Ie1b COBMECTHOM
NeSATeNbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboThl, paclpencisiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXXJAaTh MPOLECC U pPe3yiabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBaTh B TPYMIIOBBIX QopMax paboTsl (0O0CYykIeHus, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMBI» H HHBIE), BBIIOIHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAaMU KOMaHJbl, OIICHUBATH
KauyecTBO CBOEro BKJIa/Ja B OOLIMH MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEJMETHBIE PE3YJIBTATBI

K konmy obOyuenmss B 10 kJjacce oOydarOIIMHCS TOJYYUT CIECIYIOIINE
IpeAMETHBIE PE3YNbTaThl MO OTJAEIBLHBIM TeMaM palbodeill mporpaMMmbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTUYECKOTI0 aHAJIU3ay:

Yucsia 1 BBIYUCJICHUS

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHAs
nepuoanyeckas JIpoOb, MPOLEHTHI, HPPAUMOHATBHOE YHCJIO, MHOXKECTBA
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh JpOOM W TPOLEHTHl IS PEHICHUS NPUKIAAHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH NPUOINAKEHHBIC BRIUUCIICHMUS, IPABUIIA OKPYTIICHUSI, TPUKUAKY U
OIICHKY pe3yJbTaTa BbIUYUCIICHUN;



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;

OIEpUPOBATh MOHATHUSIMH: APKCUHYC, aPKKOCUHYC W apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

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

OPUMEHATh PA3JIUYHbIE METOJbl PELICHUS 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 JUId BBIUYMCICHHS €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 CBOWCTBA JEHCTBHI C KOPHAMH Ui TpeoOpa3oBaHUS
BBIPaKEHUU;

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

UCIIOJIb30BATh CBOWCTBA norapupmoB In: npeoOpa3zoBaHUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEpPUPOBATh MOHATUSIMH: HPPAIMOHAIIBHBIC, IOKa3aTelbHbIC 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 ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoauMble (QOpMYabl M pPEHIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (DYHKITHNH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB QYHKIIHIA,

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

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (DyHKIUH,
neproandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMBI H
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-OM cTereHd Kak (YHKIUU 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 CBOWCTBA W TpaduKH, HCIOIH30BaTh UX TPAPUKU IS PEIICHUS
YPaBHEHW;

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

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEUICHUH 3a7a4 U3 APYTHX Y4€OHBIX MPEAMETOB U peabHON
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATH MOHATHUAMHU: apuMeThdeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIAsi T€OMETPUIECKasi MPOTrPECCHsI, TMHEUHBIN U
AKCIIOHEHIIMAJILHBIN pOCT, GOopMya CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUH JJISl PELICHUS pPEabHBIX 3aJad MPUKIaJHOTO
XapakTepa,



CBOOOJIHO OTEPUPOBATH MOHITUSMHU: TTOCJIEIOBATEIILHOCTh, CITIOCOOBI 3aaHus
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATH TOHATUSAMH: HENPEphIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIMS, HENpEphIBHAs Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TMOHITUSMH: TiepBasi M BTOpas MPOU3BOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUU
JIBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJIHO  ONEpUPOBATh  MOHSATHUAMHU: MHOXECTBO, OMEpallMu  HaJ
MHOECTBAMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OINpeJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOI0 OOBEKTA, 10KA3aTEIbCTBO, PABHOCHIIbHbBIE
YpaBHEHHS U1 HEPABEHCTBA.

K konmy ob0yuenuss B 11 kjacce 0OydyarOIIMICS TOJYYUT CIEIYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpHUPOBATh TOHATHSAMHU: HATYPAIbHOE U IE€JI0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOJH30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl n HOK HaTypasibHBIX 4Mcel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3aluChIBATh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHSATUAMH: KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (PopMe, BHITTONHATH apuhMETHUUECKUE OMEpAIMU C HUMU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAIMOHANIbHBIE, IMOKa3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAWTh MX pPEHIEHHS C  [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM TpU pEUIEHUHM TPUTOHOMETPUUECKOTO
YPaBHEHHS;

CBOOO/IHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTRO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPaBEHCTB, PABHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHs, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palOHANIBHBIE, UppalHOHAJIbHBIE, IIOKa3aTelIbHBIE,
aorapuMUYECKUe M TPUTOHOMETPUYECKHE YpaBHEHMs] U  HEPABEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH rpauyecKre METOMbI I PELICHUs YPaBHEHUN U HEPABEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMS, HEPABEHCTBA W HX CHCTEMBI IO YCIOBHIO 3a/a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM alapaTta aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIUH IBYX (DYHKILIUNA;

CTPOMTh TIEOMETpUYECKHEe 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOMHO OINEpPUpPOBaTh TMOHATUAMHU: TpadUKU  TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKIMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTreMaTH4yecKoro anajamsa:

UCIOJIb30BaTh MIPOU3BOIHYIO Ul UCCIEN0BAHNS (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HanOoJblIee U HAUMEHbIIee 3HaUYeHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO JUIsl HAXOXKJICHUS HAWIYYIIEro pELICHUS B
IPUKIAIHBIX, B TOM YMCJIE€ COLUAJIbHO-DKOHOMHYECKHX, 3ajadax, s
OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHHUs Tpolecca, 3aJaHHOro (Gopmysnod wuiH
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHSAMHU: IEPBOOOpa3Has, ONpeaeIEHHBIHN
UHTETpaJl, HAXOIUTh TEPBOOOPA3HBIC DJIEMEHTAPHBIX (QYHKIUH W BBIYUCITH
uHTerpai no Gopmyne Hetotona-Jleitonuna,

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHHE O MAaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha TPUMEPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

pelaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeCTBaMH MaTEMaTHIECKOT'0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPorpamMMmbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1
LEJIBIM MOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTETCHU. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazatenbHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckast GyHKITUSA. 18 1
Jlorapudmudeckue ypaBHSHUS
6 TpuronomeTpuueckue BbIpaKEHUS U 99 1
YpaBHEHUs
[locnenoBaTenbHOCTH M IPOTPECCHH 10
HenpepwiBable ¢pyHKIMU. [Ipon3BoaHas 20
9 [ToBTOpenHue, 06001IeHNE, CHCTeMAaTH3AIINS 5 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 136 10 0




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacos JIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrporbubie | Mpakrueckue i[3yqeﬂnﬂ :)Iﬁ[g;onaTeanme
padoThbI padoTsbI pecypenI
1 MHoxecTBO, onepaiuu HajJ MHOKECTBAMH 1
M UX CBOMCTBaA
2 Juarpammel Ditepa-BeHnHa 1
3 [IpumeneHnne TeopeTUKO-MHOKECTBEHHOT'O 1
anmapara JJisl pemeHus 3a1a4
Panmonansaele uricia. OOBIKHOBEHHBIE
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIE IEPUONUECKUE TPOOH
Panmonanrpueie uricia. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1
OCCKOHEYHBIC ITEPUONUYECKHUE TPOOH
5 [Ipumenenue apobeit 1 TPOLUEHTOB JUIs 1
pEIIeHUs TPUKIIATHBIX 33129
7 [Tpumenenue Apobei v MPOIEHTOB IS 1
penieHus MPUKIAIHBIX 3a/1a4
3 HencTBuTenbHble yncia. PanroHaasHbIe U 1
HppAIMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
NEeNCTBUTEIBHBIMU YHCIAMHU
10 Moayib 1eiCTBUTENBHOTO YUCTIA U €0 1
CBOMCTBA




11

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

12

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIpOoOHO-pAlIMOHATIBLHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEITIBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

15

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

16

MHoro4seHb! ¢ HeIbIMA KO3 (QUITEHTAMH.
Teopema Buera

17

Pemienue cuctemM TMHEHHBIX YpaBHEHUM

18

Pemenne cucrem nMMHENHBIX ypaBHEHUN

19

Martpuna cCucTeMbl JINHEWHBIX YPABHEHUN.
Onpenenurenb MaTpuLpl 2X2, €ro
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS

20

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

21

IIpuMmeHeHne onpenenTens Uil peuIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemenue npukinaaHbIxX 3a1a4 ¢ MIOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUN

23

Pemenne npukiiagHeIxX 3a1a4 ¢ IOMOIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

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

25

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

byHKIMHA

26

I'padux pynkunu. SnemeHTapHbIE
npeodpazoBanus rpapukoB GyHKIUI

27

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

28

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

29

MaxkcuMyMbl © MUHUMYMBI () yHKIIHAH.
HawunOonbiiee 1 HauMeHblllee 3HAYCHHUE
(GYHKINU Ha TPOMEXYTKE

30

Jluneiinas, kBagpaTUyHas U JpOOHO-
nuHeHHas PyHKITUN

31

DIeMEeHTapHOE MCCIIeIOBAaHUE U
MOCTpOeHHE TPaUKOB ITUX PYHKIIUH

32

DJIeMEeHTapHOE UCCIICIOBAaHHE U
nmocTpoeHue rpaukoB TUX GYHKITUN

33

CreneHs ¢ ICIBIM ITOKa3aTeaeM. burom




Hrrotona

CreneHb ¢ 1eJIBIM IToKa3aTeieM. bunom

34 HeroToHa
CrenenHast GyHKIHSI ¢ HATYPATbHBIM U

35 nesIM nokasareneM. E€ cBoiicTBa 1
rpadux

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

37 ApubMeTHnuecKrii KOpeHb HATYpaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApupmeTHuecKuil KOpeHb HATYpPaTbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
COJIepKalIiX CTENEHHU U KOPHU

40 [IpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTETIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
CoJlepKalX CTENEHU U KOPHU
WppanmonansHble ypaBHeHUs1. OCHOBHBIE

42 METObI PEIICHUS] UPPALIMOHATBHBIX
YPaBHEHUI
Uppanuonansusie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Wppauronansubie ypaBHeHMs. OCHOBHBIE

44 METO/Ibl pEIICHHS UPPALIMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOIBI B PELICHUHT




UppalMOHANILHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

40 UpPPpaLMOHAIIBHBIX YPABHEHUN

47 PaBHOCHMIIBHBIE TEPEXOBI B PELLIEHUU
UPPaLMOHAIIBHBIX YPABHEHUN

48 PaBHOCUIIBHBIE TEPEXOIbI B PELLICHUU
UpPPaLMOHAIIBHBIX YPABHEHUN
CaoiicTBa 1 rpaduk KOpHS N-0ii CTeNeHU

49 KakK (QYHKIIMH OOPAaTHOW CTEIICHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU

50 KaK (pyHKIIMKM OOpaTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
Kontposnbnas padota: "CBoiicTBa u rpadux

o1 KOpHs N-o¥ creneHu. MppannoHanbHble
ypaBHeHus"

52 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAJILHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U
e€ CBOMCTBA

55 [loxazarenbHast pyHKIMSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A7
pEIIeHNs ypaBHEHUI

57 Hcnonws3zoBanue rpaduka GyHKIuM As

peleHus: ypaBHEHUI




Iloka3aTennHBIE YpaBHCHHA. OCHOBHEBIE

58 METOJIBI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUI
Iloka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI pEIICHUS MTOKa3aTeIbHBIX 1
ypaBHEHUH
[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIC

60 METO/IbI PEIICHNUs TTOKa3aTeIbHbIX 1
YpaBHEHUI

61 Kontponbnas padota: "[lokazaTenpHas 1
¢ynknus. [lokasarenpHble ypaBHEeHUS"

62 Jlorapudm uyucna. CoiicTBa jgorapudpma 1

63 Jlorapudm uncna. CoiicTBa norapudpma 1

64 Jlorapudm uucna. CBoiicTBa jorapupma 1

65 JlecsTUUHBIE U HATYpaJIbHBIE JTOTapUPMBI 1

66 JlecaTU4HbIE U HaTypaJibHbIE JIOTapH(PMbI 1

67 IIpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIUX 1
sorapudmer

68 [IpeoOpa3oBanue BEIpAXKEHUH, COACPIKAIIAX 1
sorapupMsl

69 IIpeoOpa3oBaHue BeIpAKEHUH, COAECPIKALIMX 1
Jorapugpmsl

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1
rpadux

71 Jlorapugpmuueckas QyHKIMs, €€ CBONCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUU A7 1

peleHus: ypaBHEHUI




Hcnonws3zoBanue rpaduka GyHKIUU ass

3 peneHus: ypaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC

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

75 METObI PEICHUS JIOTapU(PMUIECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbBIE

76 METO/IbI PEIICHUS JIOrapUPMUISCKUX
YpaBHEHUH

77 PaBHOCWMIIBHBIE TEPEXOBI B PELLIEHUU
norapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXO/IbI B PEILICHUU
Jorapu(pMUIECKUX ypaBHEHUN

79 Konrtponsnas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHI'€HC M KOTaHI'€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCJIOBOI'O apryMeHTa

82 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YKCJIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIpeJIeIEHuEe TPUTOHOMETPHUECKUX

(GyHKIWH 9UCIIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpy>KHOCTb,

85 OTIpe/ielIeHUEe TPUTOHOMETPUICCKIX 1
(GyHKINI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 [Ipeobpa3zoBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHUI

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAKCHUIN

92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUHN

93 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

94 Pemennie TpuroHoMeTpHUUECKUX ypaBHEHUI 1

95 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUN 1

96 Pemrenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

97 PemreHne TpUroHOMETPUYECKUX YPABHEHUN 1

98 Pemenne TpuroHoMeTpUUeCKUX ypaBHEHUI 1

99 Pemenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

100 Perienne TpUroHOMETPHUUECKUX YPaBHEHUN 1
KonrtponbHas pabora:

101 "TpUTrOHOMETPHUYCCKUE BBIPAKESHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 33JaHUS 1

nocieaoBaTenbHocTer. MeTon




MaTeMaTUUeCKOH HHAYKOHUH

MOHOTOHHBIE B OrpaHNYCHHBIC

103 nocneaoBarensHoCcTU. Mctopus ananmsa
0ECKOHEUHO MaJIbIX

104 ApudmMernueckas Iporpeccus

105 I'eomeTprueckas mporpeccust

106 beckoHeuHo yObIBarolasi reoMeTpudeckas
nporpeccus

107 CyMMa OeCKOHEUYHO yOBIBaroIe
r€OMETPUUYECKON NPOTrpECCUn

108 JIMHENHBIN U 3KCTIOHEHIMAIbHBINA POCT.
Yucio e. Popmyria CIOKHBIX TPOLIEHTOB

109 JIMHEeWHBIN U SKCTIOHEHIIMAJIbHBIA POCT.
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB

110 Hcnionb30BaHUe MPOrPECCHH AJISL PEIICHUS
peaNbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTponbhast pabora:
"I[locnenoBaTeabHOCTH U Nporpeccun”

112 HenpepbiBHbIE PYHKIIUHN U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB
byHKIMI

114 CaoiicTBa QyHKIMI HENIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIINI HENIPEPHIBHBIX HA
OTpe3Ke

116 MeTo HHTEPBAJIOB IS PEIICHUS

HEPABEHCTB




MeTO,Z[ HHTCPBAJIOB JIA pCIICHUA

117
HEPaBEHCTB

118 MeToa HHTEPBAJIOB [Tl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHre CBOMCTB HEMPEePhIBHBIX
GyHKIMHM 15 penieHus 3aaa4

120 IIpumeHeHne CBOKCTB HENPEPBIBHBIX
GyHKUUH [UTs1 peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Omnpenenenne, reOMETPUUECKUM CMBICTT
MIPOU3BOTHOM

123 Onpez[eneHHue, buznyecKuit CMbICT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K rpaduky
byHKITIN

15 VYpaBHEHHE KacaTeIbHOU K TpapuKy
byHKIMH

126 [TpousBogHBIC STIEMEHTAPHBIX ()YHKITHI

127 [Ipoun3sBoHBIE dTIEMEHTAPHBIX (PYHKINH

128 [IpousBogHAast CyMMBI, TPOU3BECHHUS,
YaCTHOTO U KOMIO3UIINU (QYHKITUI

129 [IponsBoaHAS CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIUH

130 [IpousBoaHAast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMMO3UIIMU (DYHKITUI

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIINS




3HaHuii: "YpaBHeHua"
133 [ToBTOpeHme, 00001IeHNE, CHCTEMATH3AIUS 1
3HaHuit: "OyHkun"
134 HTorosast KOHTpOJIbHAs paboTa
135 HroroBas koHTpobHAs paboTa
136 HOBTOPGHI/IC, 0000111eHrE, CHCTEMATH3ALINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

Marematuka: airedpa U Hadajla MaTEMaTUYeCKOro aHajau3a, reoMmerpus. Anredpa
U Hadajia MaTeMaTudyeckoro anamusa: 10-11 kiacchel: 6a30BbIf U yriyOJIeHHBIH
ypoBHHU: yueOHuK [1I.A. Anumos, FO. M. Konsarun Mocksa: IIpocsemienue, 2024
.

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

Maremartuka: anreOpa 1 Hayajla MaTeMaTUYeCKOro aHajiau3a, reomerpus. Anredpa
U Hadajia MaTeMaTudyeckoro axanusa: 10-11 kiacchel: 6a30BbIi U yriyOJIeHHBIH
ypoBHU: yueOHuK III.A. Anumos, FO. M. Konsirua Mocksa: [Ipocsenienue, 2024
r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






