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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 CTOpPOHBI, OH OO€cleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y uis
M3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOil 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 OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNb30BaTh WX IS JajbHelinero oOpa3oBaHUs U B
MIOBCETHEBHOM XKM3HU. B TO ke BpeMsi OBIajeHNe 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
o0y4yeHus 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 OBIAIEBaOT BCE Oolee
MIUPOKUM MaTEMaTHYECKHM aIlllapaToM, Y HUX MOCIIEI0BaTENbHO (HOPMHUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOWTh MATEMAaTHYECKYH) MOJEiIb peaTbHOMN
CUTYaIlUH, IPUMEHSATh 3HAHUS, TTOJYYCHHbIC TTPU U3YYCHUH Y4eOHOro Kypca, JJis
pENICHHs] CaMOCTOSTENHHO CHOPMYIUPOBAHHOM MaTeMaTUYECKON 3a7a4yM, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConepxaTtenbHO-MeTOANYeCKass JUHUA «Yucaa W BBIYUCIICHUS» 3aBEpIacT
dbopMupoOBaHNE HABBIKOB MCIIOJIb30BAaHUSI JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI0 00111ero 00pa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3zoBaHusg 0c000O€ BHUMaHue  yAensiercss (POPMUPOBAHMIO  HABBIKOB
pallMOHAJIbHBIX BBIUMCICHHM, BKJIIOYAIONIMX B CE0Sl MCIOJIL30BAaHUE Pa3IMYHBIX
dbopM 3amucu 4YHClia, YMEHUE JeNaTh MNPUKHUIKY, BBINOIHITH TPUOIMKEHHBIC
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
palMOHAJILHBIX U MPPAlMOHATIBHBIX YHCEeNl, apuMeTHyecKue omnepaiuu, a Takke
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 YPaBHEHUM, HEPABEHCTB U CHUCTEM, a TaKXke 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 conepkarenbHas JUHUSL BKIIIOYAeT B ce0sl Takke (OpMUPOBAHHE YMEHUMN
BBITIONHATE  pacu€rel 10  (QopmynaMm, mnpeoOpa3oBaHUs  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 MBIIUIEHUS, CIHOCOOHOCTH 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 DJIEeMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJiee YHUBEPCAIbHBIA S3BIK, OOBEAWHSIOMIUM BCE PAa3eIibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
TUCITUIUTMHBL W WX TPWIOXKEHUsS B eawHoe Ienoe. IloaToMy BaxHO JaTh
BO3MOXHOCTh 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
HaOII0aTeNIbHOCTh, YMEHHUE HAXOIUTh 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» orBoauTcsa 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

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

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIENCTBUTENBHOTO YKCIa U €ro cBoicTBa. [IpuOmmkEéHHbIE BHIYHCICHUS, TIPABUIIA
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHUMN.

Crenenp ¢ uenbiM mnokaszareneM. buHom Hsrorona. Hcenonbs3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApupmMernyeckuii 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 YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
ApKKOCUHYC M ApKTAaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIbHBIE ypaBHEHHS WU ypaBHEHUsA-cliencTBUsA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUSI 1ENbIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOTrO4YJI€H ¢ ocTrarkoM. Teopema be3dy. MHorowieHsl C  LEIBIMU
koadpunmenramu. Teopema Buera.

IIpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COJIEPKAILINX CTEIIEHU U KOPHHU.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelieHus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

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

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHH. Ornpeaenurens MaTpulbl 2X2, €ro TeOMETPUYECKHMl 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
IIOMOLIBIO MATPUIL U ONPEIEIUTENECH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PealbHOM CHUTYyalUUMHU C IOMOILBIO
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 3agaHus (QyHkuuu. B3auMHO o00partHble (QYHKIUM.
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. [IpomMexyTKM MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MHUHHUMYMBI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

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

Crenennas QyHKIMS ¢ HATYypajJbHBIM U IENbIM MoKa3zaTeneM. 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 rpad@ukoB GyHKIMMA 715 pEeLICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

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

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnnemoBaTeILbHOCTH, CIHOCOOBI 3aJaHUd MOCJIeaoBaTeabHOCTEH. MeTton
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. Cymma OeCKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKOMN
porpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyna ClI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKIAJTHOTO XapaKTepa.



HenpepoiBubie (yHKIMM W WX cBoHcTBa. TOYKM paspbiBa. ACHUMIITOTHI
rpadukoB QyHkumii. CBolcTBa (PYHKIMM HENMpPEpPHIBHBIX Ha OTpe3ke. Merton
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 QPyHKIIUH.

[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 BBIYMCICHUSA

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

Kowmmnekcuble uucna. AnreOpanueckass 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 JIs PelIeHUs PU3NYECKUX U T€OMETPUUECKUX 3a]au.

YpaBHeHUA U HEPABEHCTBA

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

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PelieHne TpUuroHoMeTpuyeCKuX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UpPpaAlMOHAIBHBIX, TTOKA3aTEIbHBIX U JOTapUPMUICCKUX YPAaBHCHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEeMaTUYECKUX 3a/ad M 3aJlad W3 Pa3ju4HbIX 00JacTe HayKH U pealbHOM
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'paduueckre MeToawl pelieHUss ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/IbI 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.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHnre MPOU3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkzaenue  HauOonbIIero WM HAUMEHBLIErO0  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3a/ladax, Ui ONpPENeNIeHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

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

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruucnenue
onpenenéHHoro uHTerpana mno popmyne Hetotona-JIeitonuna.

[IpumeHneHnue uHTErpana A HAXOXKAEHHUS IUIOWIAJEH MIOCKUX (Uryp u
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 " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMK 00YUaIOLIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MpEJACTaBI€HHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Ipolenyp TpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTUYECKOT0 BOCTIUTAHUA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHYKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJBI,
UCTIOJIb30BaHUE JTHX JOCTIDKCHHM B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEICHHUSI, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KECHUM HAyKH W JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAsl SCTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb YMEHUS TMPUMEHSATH MaTEMaTHUUYECKHWE 3HAHUS B
MHTEpECcax 3/10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryisipHas ¢u3udecKkass akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03JJ0POBUTEIHHON J1€SITENIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
pasnmuyHbiM  chepam  TpOoPECCHOHATILHON  JNESITENHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymiedt npodeccud W pealu3oBBIBATH COOCTBEHHBIE >KM3HECHHBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
caM0o0Opa30BaHUI0 HAa TPOTSHKEHWHM BCEH JKM3HM, TOTOBHOCTH K aKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOW KYJIbTYpbl, TTOHUMAHHUE BIMSIHUSA
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE III00ATBPHOr0 XapaKTepa dKOJIOTHYSCKUX MPo0IeM, OpUeHTAITUS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pelieHus 3aaad B 00J1acTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKd Kak cdepbl 4YeI0BEYECKOW eATEIbHOCTH, JTaloB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYECKOW KyJIbTypOW KaK CpPEJACTBOM TIO3HAHUS MUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIECTBEHHBbIE MPU3HAKK MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHATHM, OTHOUIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeIeNICHHsI TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBaHWsI /711 0000IIEHNS U CPABHEHUS, KPUTEPUHU TIPOBOJUMOTO aHATN3A;

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

BBISIBJISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (pakTax, MAHHBIX, HAOMIOJCHUSIX W YTBEPXKICHUSX, MpejaraTh KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(MpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpaTh Ccmoco0 pereHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh  HauOoyiee MOAXOASIUMUA € YYETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIONB30BaTh BOMPOCHl KaK HCCIICNOBATENbCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE;

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

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO PeE3ybTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IMIPOIECCa, 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,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBaTh MH(POPMAIIUIO, TPEACTABIATh €€ B pa3IMYHBIX (popMmax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaJEKHOCTh uHbopMaIu o CaMOCTOSITETILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYXIEHHUS B COOTBETCTBUU C YCIIOBUSMU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUA IO XONY PELICHUS 3a1auy,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/i€ OOCYKIEHHs 3a/laBaTh BONPOCHI MO CYHIECTBY OOCYKIAa€MOMl 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 BO3PAKECHUS;

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:

COCTaBJIAThH IIJIaH, AJITCOPUTM PEILICHUs 3a/1a4d, BEIOMPATh CIIOCOO pEIIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJIQJCTh  HABbIKAMHU  TO3HABAaTEIbHOW  peQIeKCMM KaK  OCO3HAHHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJS Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATH PUUUHBI
JOCTIKEHUS WA HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMAaTh U HCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M WHIWBHIYaJIbHOU
paboThl mMpU pelmeHur Y4eOHBIX 3aja4y, MPUHUMATh Ie1b COBMECTHOM
NEeSATENbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW paboOThl, paclpeiessiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh MpPOLECC U pe3yiabTar padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBaTh B TPYMIIOBBIX QopMax paboTsl (0O0CYykIeHus, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» H HHBIE), BBIIOIHATH CBOK 4YacTh pabOThl U
KOOPJMHUPOBATh CBOW JCHCTBUSI C JPYrMMHM 4YJ€HAMH KOMAaH[bI, OIICHUBATh
KauyeCTBO CBOEro BKJa/Ja B OOLIUU MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEJMETHBIE PE3YJIBTATBI

K konmy obOyuenmss B 10 kJjacce oOydarOIIMHCS TOJYYUT CIECIYIOIINE
peAMETHBIE PEe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMmbl Y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTUYECKOTI0 aHAJIU3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHAs
nepuoanyeckas JIpoOb, MPOLEHTHI, HPPAUMOHATBHOE YHCJIO, MHOXKECTBA
palMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JEUCTBUTEIHLHOTO YHUCIIA;

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

MPUMEHSTH NPUOINAKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTIICHUSI, TPUKUAKY U
OLICHKY pe3yJbTara BEIYMCICHUMN;



CBOOOJHO OMEpHUpPOBaTh MOHATHEM: CTENEeHb C IEJIbIM [0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOASILYI0 (POPMY 3aITUCH JEHCTBUTEIBHBIX YHUCEN JUISl PEIICHHUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOOJ/IHO OIEPUPOBATH MOHSATUEM: CTEIIEHb C PAllMOHAIbHBIM I1OKa3aTeleM;

CBOOOHO OINEPUPOBATh MOHATHUSAMHU: JIOTapudM UHCHA, JCCITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJHO OMEPHUPOBATh MOHATUSIMU: CHUHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIepUpPOBaTh MOHATHUSAMU: 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 PELIECHUs PAlUOHAIBHBIX M JpOOHO-
palMOHAJbHBIX YpPaBHEHUM, MPHUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUA
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(p(UIMEHTaMH, KOPHU MHOIOYJI€HA, NPUMEHAThH
JIeJIEHUE MHOTOWIEHa Ha MHOT'OYJIEH 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 OMNpEAEHUTENss 2 X 2 JJid BBIUMCICHHS €r0 3HA4YeHUS,
OPUMEHATh ONPENENIUTENN JUIsI PEUICHUS CUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATH PEAbHBIE CUTYAllMU C IIOMOLIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINPEIETUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUH C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPAKEHU;

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

UCIIOJIb30BATh CBOWCTBA norapupmoB In: npeoOpa3zoBaHUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPPAIMOHANIBHBIC, IMOKa3aTelIbHbIE U
norapu(MUYECKUe ypaBHEHUS, HAXOAUTh UX PELICHUSI C TIOMOIIBIO PABHOCHIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIC TPUT'OHOMETpUUIECKUE (POPMYIIBI AJis TIpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HeoOXoauMmble (QOpMyabl A pPEHMIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETH C UCITOJIb30BAHUEM alapara aiareopsbl.

DyHKUMU U TpaGUKH:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (DYHKIIUS, CIOCOOBI 3a7aHusl (DYHKITHNH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPENETIECHUS U MHOMKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (QyHKIUH,
neproandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMBI H
MUHUMYMBbl (YHKIMHM, HAuOOJbIIEEe W HAUMEHbIIEe 3HaueHHe (YHKIMU Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIIHS C HATypajJbHBIM U
IEeNbIM TIOKa3aTeneM, rpaduk cTeneHHOW (PYHKIMM C HATypajdbHBIM M IIENBIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHdu Kak (YHKIHUA OOpPAaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAsl U JorapupmMuyeckas
GyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIs pEIICHUS
YPaBHEHW;

CBOOOMHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH TpU PEIICHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB M PeajbHOU
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi TeOMETPHUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMAJIBLHBIN pOCT, (hOpMysia CIOKHBIX MPOIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUH JJISl PELICHUS pPEabHBIX 3aJad MPUKIaJHOTO
XapakTepa,



CBOOOJIHO OTEPUPOBATH MOHITUSIMHU: TTOCJIEIOBATEIILHOCTD, CITIOCOOBI 3aaHuUs
MOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OTrPAaHUYEHHBIE IOCIEAOBATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATH TMOHITUSMH: HEMpEepbhIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (YHKIMS, HEMpEphIBHAs Ha OTPE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

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

BBIYUCIISITH MTPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
IBYX (DYHKIIM, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITUH;

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

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh MOHSATHUAMH: MHOXECTBO, OMEpallMU  HaJ
MHOECTBAMU;

UCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJisl OHCaHUs PeallbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpEJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

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

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpUPOBATH TMOHATHSIMH: HATypalbHOE H IEJ0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOJH30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl n HOK HaTypalibHBIX 4Mcel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HATypAJIbHBIE YNCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMEpPUPOBATh MOHSATUAMH: KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (PopMe, BBHITIONHATHL apuMETUUECKHUE OMNEpaIlud C HUMHU U
U300paXkaTh HA KOOPJMHATHOM IJTIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAMOHAIIBHBIE, MOKa3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh MX pPEHIEHHs C  [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM NpH pEUIEHUHU TPUTOHOMETPHUUECKOTrO
YPaBHEHHS;

CBOOO/IHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPaBEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palOHANIBHBIE, UppalHOHAJIbHBIE, IIOKa3aTelIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
COZlepIKaIle MOLYJIM U IapaMeETPHI;

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

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afmapaTta aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOMTb TIEOMETpUYEcKHe 00pa3bl YpaBHEHMM M  HEpPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOIHO OMNEpPUpPOBaTh TMOHATUAMU: TpadUKU TPUTOHOMETPHUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKUMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTreMaTH4yecKoro anajamsa:

UCIOJIb30BaTh MIPOU3BOJHYIO JJI UCCIIEAOBAHNUSA (PYHKIIMU HA MOHOTOHHOCTb
U DKCTPEMYMBI;

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

UCIIOJIb30BaTh IPOM3BOAHYIO JUIsl HAXOXKJICHUS HAWIYYIIEro pELICHUS B
IPUKIAIHBIX, B TOM YMCJIE€ COLUAIbHO-D)KOHOMHYECKMX, 3aJadax, s
OIpeNeNICHUs] CKOPOCTH W YCKOPEHHUs Npolecca, 3aJaHHOro (QopMyaol uiu
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHSAMU: IEPBOOOpa3Hasi, ONpeaeaIEHHBIHN
UHTETpaJl, HAXOIUTh TEPBOOOPA3HBbIC DJIEMEHTAPHBIX (QYHKIUH W BBIYUCITH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOIIAIN INIOCKUX (GUTYP U 00BEMBI TEIT C TTIOMOIIBIO HHTETPaa;

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

penaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudgposbie)
KonTpoabnsie | IIpakTnuyeckue
n/n NporpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchbl
1 [ToBTOpenue, 06001IeHNE, CCTeMaTH3alIUs 5 1
3HaHUI
MHO0XeCTBO IEHCTBUTENIbHBIX YHCET.
5 Muorowiensl. ParinonaiabHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI JIMHEHMHBIX
YpaBHEHUI
3 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIBIM TIOKa3aTeNEM
4 ApudpmeTnueckuii KOpeHb N-0i CTETICHU. 15 1
WppauronanbHble ypaBHEHHUS
5 ITokazarenbHas ¢pynkuus. [lokazarenbHble 10 1
YpaBHEHUs
6 Jlorapudpmuueckas QyHKIIHSL. 18 1
Jlorapudmuueckue ypaBHEHUS
7 TpuroHomeTpuuecKue BbIpaKE€HUS U 99 1
ypaBHEHUS
[locnenoBaTenbHOCTH M IPOTPECCHH 10
HenpepsiBabie hyukmuu. [IponsBoaHas 20 1
10 [ToBTOpenue, 06001IeHNE, CCTeMaTH3alIUs 3 1

3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KVIACC

KonuuecTBo yacoB JJ1eKTPOHHBIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudposbie)
Konrpoabusie | IlpakTnuyeckue
n/n MpPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl
1 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 3 1
3HaHUHN
5 HccnenoBanue GyHKIMN C TTOMOIIBIO 99 1
MIPOU3BOJAHOMN
3 IlepBooOpasHas U MHTETpa 12 1
4 I'paduku TpUroHOMETPHUUECKUX (DYHKIIHH. 14 1
Tpuronomerpuyeckne HepaBEHCTBA
5 HppannoHnanbHble, TOKa3aTebHbIE U 24 1
norapupMUUecKre HepaBeHCTBA
6 KomruiekcHble uncna 10
7 HatypasbHble 1 Lensle uncia 10
CucTeMbl palliOHAIBHBIX, UPPAIMOHATBHBIX
8 MOKa3aTeJIbHbIX U JIOTapU(PMUUYECKUX 12 1
YpaBHEHUI
9 3amauu ¢ mapameTpamMu 16 1
[ToBTOpEHme, 0000IICHNE, CHCTEMATH3ALIUS
10 P H B 13 1
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHH Bocnurare
ble JbHBIA
Jara
Ne T KonTpoasb IMpakTHuec uudposBkIe KOMIIOHEHT
eMa ypokKa H3y4YeH
n/n Bcero HbIE KHe o0pa3oBare
us
padoTbI padoThbI bHbIE
pecypcbl
IToBTOpenue, 0000IIEHHE, CUCTEMATH3ALINS 6,8
1 P B 1 02.09
3HAHUKN
2 Bxognast koHTponbHas paboTa 1 1 02 (10) 4,6,8
MHokecTBO, onepanii HaJl MHOKECTBAMH 4,5,6
3 ! P A 1 03 (02)
1 UX CBOMCTBA
4 Huarpammsl Ditnepa-Benna 1 07 (03) 4,5,6
[IpuMeHeHNEe TeOPETUKO-MHOKECTBEHHOTO 6,8
5 P P 1 09 (07)
arnmapara JiJis peleHus 3a1a4
Panmonansuele uncia. OOBIKHOBEHHBIE U 3,4,5
6 JeCSITUYHbIE TPOOU, TIPOLIEHTHI, 1 09 (09)
OeCKOHEUHBIE TEPHOANYECKHE APOOH
Panmonanehbie yncia. OOBIKHOBEHHBIC U 6,8
7 JeCATUYHBIC IPOOH, TTPOIICHTHI, 1 10 (09)
OCCKOHEUYHBIC MIEPUOANYCCKUE IPOOH
8 [Tpumenenue apoOeit U MPOLIEHTOB TS 1 14 1,2,8
pELICHHS TPUKIIAIHBIX 3a/1a4
9 [Ipumenenue apodei U MPOLIEHTOB TS 1 16 4,5,6

PEIICHUA MPUKIAIHBIX 3a1a4




10

JlelicTBUTEeNbHBIC YHCIIa. PalloHanbHbIe U

HppanuoOHAJIbHBIC YHUCIIa

16

4,6

11

ApudmeTrrueckue onepanum ¢
JIeHCTBUTENILHBIMU YUCIIAMU

17

3,4,5

12

Monynb 1eiCTBUTEIBLHOTO YUCIIA U €T0
CBOMCTBa

21

6,8

13

[TpuGnuxE€HHBIE BHIYUCIICHUS, TPaBUIa
OKPpYIJICHUS, IPUKHUIKA U OLICHKA
pe3yJibTaTa BEIYMCICHUN

23

1,2,8

14

OcHOBHEBIE MCTOABI pCIICHUSA LCIIBIX U
JIPOOHO-PANIMOHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB

23

4,6,8

15

OCHOBHBIE METO/IbI PEILICHHUS LIEIbIX U
JIPOOHO-PAIIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

24

4,5,6

16

OCHOBHBIE METO/IbI PEILICHUS LIETbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

28

4,5,6

17

MeTtoa MHTEpBAJIOB JIJI PEIICHUS
HEpPaBEHCTB

30

6,8

18

Metoa UHTEpPBAJIOB IS PEILICHUS
HEpaBEHCTB

30

3,4,5

19

Metoa UHTEpPBAJIOB ISl PEILICHUS
HEpaBEHCTB

01.10

6,8

20

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOTO4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

05

1,2,8




21 MHoOro4IeHbI C HEIbIMH KO PHUIIMEHTAMU. 07 4,5,6
Teopema Buera
22 Pewienue cucrem NTMHENHBIX YPaBHEHUN 07 4,6
23 Pemienue cucteM THHEHHBIX ypaBHEHUI 08 3,4,5
Marpuia cucTeMsbl JIMHEUHBIX YPaBHEHUM. 4,6,8
24 Onpenenurens MaTpuULpl 2X2, €ro 1
T€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS
Onpenenurtenb MaTPUIIbI 2X2, €T0 4,5,6
25 T€OMETPUYECKUN CMBICIT U CBOMCTBA,; 14
BBIUMCJIEHUE €r0 3HAUCHUS
26 [IpumeHeHne onpenenuTens 1l peleHus 14 4,5,6
CHUCTEMBI JIMHEVHBIX YPaBHEHUU
27 Pemenne npukiiagHbIxX 3a1a4d ¢ TOMOILBIO 15 6,8
CHUCTEMBI JINHENHBIX YPABHEHUN
08 Pemrenne npukinagHbIX 3aa4 ¢ IOMOLIBIO 19 3,4,5
CHUCTEMBI JIMNHENHBIX YPABHEHUN
Konrponbnas padora Ne 1: "PanmonanbHble 6,8
29 ypaBHEHUS U HepaBeHCTBA. CHUCTEMBI 21(22)
JIMHEWHBIX ypaBHEHUI"
DyHKIUSA, CTTOCOOBI 3a/1aHus (PYHKIIHH. 1,2,8
30 Bzanmuo oOpartusie ¢pynkumu. Kommosumms 21(21)
b yHKIHI
31 ['padux GyHKIMH. DIEeMEHTapHBIC 22 (21) 4,5,6
npeoOpa3oBaHus rpadukoB GyHKIUI
OO6nacTh onpeeneHus: 1 MHOKECTBO 4,6
32 26.10

3HayeHud pynkuuu. Hymm Gyskuum.




HpOMC)Ky'TKI/I 3HaK IIOCTOAHCTBA

Ué&THble 1 HEYETHBIC (PYHKIIHH. 3,4,5

33 [Mepuoanueckue pyaxuu. [IpomexxyTku 05.11
MOHOTOHHOCTH (DYHKLIUU
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHU. 4,6,8

34 HaunGomnslllee 1 HaMeHbIIEe 3HAYEHNE 09
(GYHKIIUM HAa IPOMEKYTKE

35 Jluneiinas, kBagpaTudHas U JpoOHO- 1 4,5,6
nuHenHas QyHKIuu

36 DJIeMEHTapHOE UCCIIeIOBAHNE U 1 4,5,6
nocTpoeHue rpadukoB dTUX QYHKIUH

37 DJIeMEHTapHOE UCCIIEI0BAHNE U 1 6,8
noctpoeHue rpadukoB d3TUX QyHKIUH

38 CreneHs ¢ 11€JIbIM ITOKa3aTejieM. buHom 16 3,4,5
HreroTona

39 CrenieHs C 11eJIBIM TTOoKa3aTesieM. buHoMm 18 6,8
Hrrotona
CrenenHasi (yHKUUS C HATYypaJbHBIM U 1,2,8

40 LeJIBIM moKaszareiieM. E€ cBolicTBa U 18
rpaduk

41 KontponbHas pa6ota Ne 2 "®yHKIUN. 19 4,6,8
CgoiictBa u rpaduku GyHKIMA"

42 ApudmMeTnueckuii KOpeHb HATypaTbHOU ’3 4,6
CTETIEH! U €T0 CBOMCTBA

43 ApudmeTnueckuil KOpeHb HaTypaltbHON »5 3,4,5
CTETICHU M €T'0 CBOMCTBA

44 [TpeoOpa3oBaHUs YHCIOBBIX BRIPAKCHUH, 25 4,6,8




CoACpiKaUX CTCIICHU U KOPHU

45

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUH,
cozepKaluxX CTENEHU U KOPHU

26

4,5,6

46

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUH,
colepKaluxX CTEIEHU U KOPHU

30

4,5,6

47

WppaunonansHbie ypaBHeHUs. OCHOBHbBIE
METO/bI PELICHUS] UPPALIMOHATIBHBIX
ypaBHEHUI

02.12

6,8

48

HppaunonaneHble ypaBHeHUs. OCHOBHBIE
MCTOABI pCHICHUS UPpPALUOHATIBHBIX
ypaBHEHUI

02

3,4,5

49

WppanmonaneHble ypaBHeHUs. OCHOBHbIE
METO/BI PEIICHNS UPPALMOHAIBHBIX
yYpaBHEHUN

03

6,8

50

PaBHOCUIIBHBIE TEPEXO/IBI B PEILIEHUU
UppaLMOHATILHBIX YPaBHEHUH

07

1,2,8

o1

PaBHOCHIIbHBIE TTEPEXObI B PELHICHUH
UpPpaALMOHANIEHBIX YPaBHEHHA

09

4,5,6

52

PaBHOCHIIbHBIE TTEPEXObl B pELICHUH
UPPALMOHANIBHBIX YPaBHEHHM

09

4,6

53

PaBHOCHIIBHBIE IEPEXOABI B PELIEHUN
UPPALMOHATILHBIX YPaBHEHHM

10

3,4,5

54

CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
KaK QyHKIHMH 0OpaTHON CTENEHHU C
HaTypaJIbHbIM ITOKa3aTesleM

14

4,6,8

55

CoiicTBa u rpaduk KOpHS N-0ii CTETIEHN
KaK (DyHKIIMU OOpaTHOMN CTENEHH C

16

4,5,6




HAaTypaJIbHBIM I1IOKAa3aTCJICM

56

KonTponbnas padora Ne 3 "CpoiictBa u
rpaduK KOpHS N-0if CTENeHu.
WppaunoHanbHble ypaBHEHUS"

16

4,6,8

57

CreneHb ¢ paliMoHaIbHBIM MTOKA3aTelIeM U
€€ CBOICTBA

17

6,8

58

CreneHsb ¢ pallMOHATBHBIM IMOKa3aTeeM 1
€€ CBOMCTBa

21

3,4,5

59

CreneHsb ¢ pallMOHAIBLHBIM MOKa3aTelieM 1
e€ CBOMCTBa

23

6,8

60

[TokazaTenpHas GyHKIIUA, €€ CBOWCTBA U
rpauk

23

1,2,8

61

Hcnonp3oBanue rpaduka GyHKINM 17151
pelIeHusl ypaBHEHUN

24

4,5,6

62

Hcnonp3zoBanue rpapuka QyHKIUN IS
pelIeHNs] ypaBHEHUN

28.12

4,6

63

[loka3atenbHuble ypaBHeHUsI. OCHOBHBIE
METO/bI PEIICHUS TOKA3aTEbHbIX
ypaBHEHUH

11.01

3,45

64

[loka3arenbHble ypaBHEHUSI. OCHOBHBIE
METO/bI PEIICHUS TTOKA3aTEIbHbIX
ypaBHEHUU

13

4,6,8

65

IToka3zarenbHbie ypaBHeHUA. OCHOBHBIE
MCTOABI pCHICHUS MMOKAa3aTCIbHBIX
ypaBHEHUI

13

4,5,6

66

KonTtponsnas padora Ne 4 "IlokazarenbHas
¢ynkuus. [TokazaTensHbie ypaBHeHUs "

14

4,6,8




67 Jlorapudm uucna. CoiicTBa jJorapudma 1 18 6,8
68 Jlorapudm uucna. CoiicTBa gorapudpma 1 20 3,4,5
69 Jlorapudm uucna. CoiicTBa Jorapudpma 1 20 6,8
70 JlecsaTndHbIe U HATYypaJIbHBIE JIOTapH(PMBI 1 21 1,2,8
71 JlecsiTuuHble U HAaTypaJibHbIE TOTapU(PMBI 1 25 4,5,6
79 [Ipeobpa3zoBaHue BbIpaXXeHHH, COepKALIX 1 57 4,6
Jorapu@msl
73 [IpeoOpazoBanHue BBIpaXEHUH, COIEPKAIIUX 1 97 3,45
JorapupmMbl
74 [IpeoOpa3oBanme BEIpAKEHUH, COMEPIKAIINX 1 )8 4,6,8
Jorapupmbl
75 Jlorapudmuueckas GyHKIMs, €€ CBOWCTBA U 1 01.02 4,5,6
rpadux
76 Jlorapudmuueckas QyHKIH, €€ CBOHCTBA U 1 03 4,5,6
rpadux
77 Hcnonb3oBanue rpauq)m(a byHKIMYT IS 1 03 6,8
pelLeHHs ypaBHEHUH
78 Hcnonb3oBanue rpaduka GyHKIUT IS 1 04 3,4,5
pELICHHS ypaBHEHU
Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE 6,8
79 METO/]Ibl pEIICHU Jorapu(PMUIECKUX 1 08
yYpaBHEHUH
Jlorapudmudeckue ypaBuenust. OCHOBHbBIE 1,2,8
80 METOMBI PEICHUS JIOTapU(HMUIECKIX 1 10
yYpaBHEHUHI
81 Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE 1 10 4,5,6

MCTObI pCIICHUS J'IOl"apI/I(I)MI/I‘-ICCKI/IX




ypaBHEHUN

82 PaBHOCWIIBHBIE IIEPEXO/IbI B PEILICHUN 1 1 4,6
JorapuMUYECKUX YpaBHEHHIA
83 PaBHOCWIBHBIE IEPEXO/IbI B PEILIEHUN 1 15 3,4,5
Jorapu(MUUECKUX ypaBHEHHIA
Konrponbnas padora Ne 5 4,6,8
84 "Jlorapudmuueckas GyHKITHSA. 1 17 (18)
Jlorapudmudaeckue ypaBueHus"
85 CuHycC, KOCHHYC, TAHT€HC U KOTAHT€HC 1 17 (17) 4,6,8
YHCIIOBOTO apryMeHTa
86 CuHyC, KOCHHYC, TAHT€HC U KOTAHI€HC 1 18 (17) 4,5,6
YHCIIOBOTO apryMeHTa
87 ApKCUHYC, apKKOCHUHYC M apKTaHT€HC 1 2 24 Bbix? 4,5,6
YHCIOBOTO apryMeHTa
88 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC 1 55 6,8
YHCIIOBOTO apryMeHTa
TpuroHomerpudeckas OKpyKHOCTb, 3,4,5
89 OIPEECIIEHUE TPUTOHOMETPUUYECKUX 1 (26)
(G yHKIMI YUCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpy>XHOCTb, 6,8
90 ompeieNIeHuEe TPUTOHOMETPUUECKHUX 1 01.03
(GyHKIMI YUCIOBOTO apryMeHTa
91 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 03 1,2,8
92 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 03 4,5,6
93 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 04 4,6
94 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 (06) 3,4,5
95 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 10 4,6,8




BBIPAJKECHUN

9 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1 10 4,5,6
BBIPAKCHUI
97 [TpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1 1 4,5,6
BBIPAKCHUI
98 Hp606p3.3033aHI/Ie TPUTOHOMETPHUUCCKHUX 1 15 6,8
BBIPAKECHUH
99 Pemenne TpUroHOMETPUYECKUX YpaBHEHUN 1 17 3,4,5
100 Pemenne TpUroHOMeTpUUECKUX YPAaBHEHUM 1 17 6,8
101 Pemenue TpuroHoMeTpuUECKUX ypaBHEHUI 1 18.03 1,2,8
102 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1 31.03 4,5,6
103 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1 31 4,6
104 PerieHne TpPUrOHOMETPUYECKUX YPABHEHU I 1 ?015?4 34>
105 Perenrie TpUroHOMETPHUECKUX YPAaBHEHHIMA 1 05 (07) 6,8
Konrponsnas padora Ne 6 07 4,6,8
106 "TpuroHomeTprudecKue BeIpaXXEHUS U 1 (01.04)
TPUTOHOMETPUYECKUE ypaBHEHHUS "
ITocnenoBaTeNBLHOCTH, CITOCOOBI 3aJaHUS 3,4,5
107 [OCJEeI0BaTEIbHOCTEN. MeTo 1 07
MaTeMaTHYeCKON MHIYKITUH
MOHOTOHHBIE U OTPAHUYEHHBIE 4,6,8
108 NOCJIeI0BaTeIbHOCTH. VicTOpHs aHanu3a 1 08
0ECKOHEYHO MaJbIX
109 ApupmeTrrueckas mporpeccust 1 12 4,5,6
110 I'eomeTprueckas nporpeccus 1 14 4,5,6




beckoneuno Y6LIBaIOH_Ia}I TCOMETPUICCKAA

6,8

111 14
nporpeccust

112 Cymma 6CCKOHeiIHO yOBIBaroIIe 15 3,4,5
reOMETPUYECKON MpOrpeccuun

113 JIuHeNHbI 1 SKCIOHEHIIUAIBHBINA POCT. 17 6,8
Yucno e. DopMyrna CI0KHBIX TPOIIEHTOB

114 JIMHEHBIN ¥ YKCIOHEHIIUAJIBHBIA POCT. 19 1,2,8
Yucno e. DopMyna CI0KHBIX TPOIIEHTOB

115 Hcnonp3oBaHne Nporpeccuu AJisk peieHus )1 4,5,6
peanbHbIX 3a/1a4 MPUKJIAJAHOTO XapaKkTepa

116 HenpepriBHBIE (YHKIIMH 1 UX CBOHCTBA 21 6,8

117 HenpepriBHBIE (DYHKIMH U UX CBOMCTBA 22 3,4,5

118 Touka pa3pbiBa. ACUMITOTHI TpaUKOB " 6,8
byHKIUN

119 CaoiicTBa (QyHKIUI HETIPEPHIBHBIX Ha 26 1,2,8
OTpE3Ke

120 CaoiicTBa (QyHKIUIT HETIPEPHIBHBIX Ha )8 4,5,6
OTpEe3Ke

121 [IpumeHeHne CBOMCTB HENPEPBIBHBIX ” 4,6
GyHKIWA U1 pelieHus 3a1a4

122 HpI/IMerHI/Ie CBOWCTB HENPEPBIBHBIX (30) 3,45
byHKUIM U1 pereHus 3a1a4

123 OHpGI[eJICHI/If?, F€OMETPUYECKUN CMBICTT (30) 03.05 Bbix 6,8
IIPOU3BOJHON

124 Onpeﬂeneane, (u3nvecKkuil CMbICI 05.05 4,5,6
MIPOU3BOAHOU

125 VYpaBHeHHE KacaTelbHON K TpaduKy 05 3,4,5




byHKIIH

126 YpaBHEHHE KacaTeIbHOU K TpauKy 1 06 4,6,8
byHKIIH

127 [Tpou3BOHBIE 3TIEMEHTAPHBIX (PYHKIUH 1 (08) 4,5,6

128 [Tpou3BoaHbBIE dNIEMEHTAPHBIX (DYHKIINH 1 12 4,5,6

129 IIponsBoaHas CyMMBI, IPOU3BECHNUS, 1 1 6,8
YaCTHOT'O M KOMIIO3ULIUU (PYHKITUI

130 [Ipou3sBogHast CymMMBl, IPOU3BEICHMS, 1 13 3,4,5
YaCTHOT'O M KOMIIO3UIIUU (PYHKIIUI

131 IIpousBogHas CymMMBl, IPOU3BEICHHUS, 1 17 6,8
YaCTHOT'O U KOMITO3ULIMH (DYHKIMH

132 [TepBas 1 BTOpas NpoU3BOJHBIE PYHKIIUU 1 19 1,2,8

133 Konrponsnas padora: "[IpousBoanas” 1 19 3,4,5

134 HOBTOPGHI/IG, 0000111eHIEe, CHCTEMATH3AIINS 1 20 6,8
3HaHUi

135 HToroBast KOHTpOJIbHAs paboTa 1 (22.05) 4,6,8

136 HOBTOPGHHG, 000011IeHHE, CHCTEMATH3ALINS 1 ” 4,6,8
3HaHUHI

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KVIACC

KosnyecTBo yacoB JJIeKTPOHH Bocnurare
18 (¢ JIbHBIN
Ne Tema ypoka Kontpoas | Ilpakrnuec | Hara uudgposbie KOMIIOHEHT
n/n Bcero HbIE KHe u3ydyeHusi | oOpa3oBarte
padoThI padoThI JIbHbIE
pecypchbl
IToBTOpEHKE, 0000IICHNE, CHCTEMATH3aIIUS 4,5,6
1 P 1 02.09
3HaHUHN
5 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3ATIHS 1 03 4,5,6
3HAHUI
3 BxoHas koHTpoibHAs paboTa 1 1 04 (11) 6,8
IIpumMeHnenue npou3BOAHOM K 3,4,5
4 HCcCcen0BaHuI0 (QYHKIIMI HA MOHOTOHHOCTD 1 07 (04)
U DKCTPEMYMBI
[IpuMeHneHnne npou3BOAHOM K 6,8
5) UCCIe0BaHUIO (DYHKIIMI HA MOHOTOHHOCTD 1 09 (07)
U DKCTPEMYMBI
[Iprmenenne nponu3BOIHOM K 1,2,8
6 UCCIIEIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTD 1 10 (09)
U DKCTPEMYMBI
[TpumeHeHne Npou3BOIHOM K 4,5,6
7 Hccaea0BaHuI0 (QYHKIIMI HA MOHOTOHHOCTD 1 11 (10)
U DKCTPEMYMBI
[IpuMeHenne npou3BOAHOMN K 4,6
8 UCCIICIOBAaHHIO (PYHKIIMI HA MOHOTOHHOCTD 1 14

U DKCTPEMYMBbI




[IpumeHeHne Npou3BOAHOM K
UCCIIeIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTb
1 DKCTPEMYMBI

16

3,4,5

10

Haxoxxnenne HanboblIero 1 HauMEeHbIIETro
3HaYeHUS HeMPEPHIBHON PYHKIINU Ha
OTpe3Ke

17

6,8

11

Haxoxnenne HanOonbIero 1 HAMMEHbIIET 0
3HaYeHHS HETMPEPHIBHON (QYHKIIMH HA
OTpE3Ke

18

1,2,8

12

Haxosxnenne HanOOobIIEro ¥ HAMMEHBILIETO
3HaYeHMs HEMPEPbIBHON (PYHKIIMH Ha
OTpe3Ke

21

4,6,8

13

Haxoxnenne HanbonbIIero 1 HaMMEHbILET0
3HAaYEHUS HEMPEPHIBHON PYHKINUU HA
OTpe3Ke

23

4,5,6

14

Haxoxnenne HanbonbIero 1 HaMMEHbIIETro
3HAYCHHS HETIPEPHIBHON QYHKITMH HA
OTpE3Ke

24

4,5,6

15

Haxoxnenne HauboIbIIEr0 1 HAUMEHBILIETO
3HaYeHUs HENPEPHIBHON (PYHKIMH HA
OTpe3Ke

25

6,8

16

[TpuMeHeHne Npou3BOAHOM AJIst
HaXOXJICHUS HAWTYUIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

28

3,4,5

17

[TIpuMenenne npou3BOAHOMN 1JIst
HaXOXXACHUA HAWJTYYIIETO PCHICHUA B
MMPUKIIAAHBIX 3aladax

30

6,8

18

[IpumeHeHne npou3BOAHON IS

01.10

1,2,8




OTIpe/IeNIeHUs] CKOPOCTH M YCKOPEHUS
npoiiecca, 3aIaHHOTr0 (OPMYIIOHN HITH
rpadukoM

[IpumeHenre TpOU3BOJHOM JJISI 4,5,6

19 OIpeNIeIeHNs] CKOPOCTH U YCKOPEHUS 02
nporiecca, 3aIaHHOTro (POPMYIIOH HITH
rpadukom

20 Komnozunus GpyHKImii 05 4,6

21 Komnozunus ¢pyHkmmii 07 3,4,5

22 Komnozumus ¢pyHkmmii 08 4,6,8

93 FGOMeTpI/I‘IeCIfI/Ie o0pa3bl ypaBHEHUI Ha 09 4,5,6
KOOpPJMHATHOM TIOCKOCTH

24 ['eomeTpuueckue oOpa3bl ypaBHEHUH Ha 1 4,5,6
KOOpPJMHATHOM IJIOCKOCTH

o5 KonTponbras padora Ne 1 "HcciienoBanue 14 (15) 6,8
(byHKIMI ¢ TOMOIIBIO TPOU3BOIHON"

26 [lepBooOpa3Has, OCHOBHOE CBOHCTBO 15 (14) 3,45
epBOOOPA3HBIX

97 [lepBooOpa3Hbie AMeMEeHTapHBIX (YHKIUHA. 16 6,8
[TpaBuia HaxOXIEHUS EPBOOOPA3HBIX

8 [lepBooOpasHble 3MeMeHTapHBIX (QYHKIMH. 19 1,2,8
[TpaBuiia HaxoXAEHUS IEPBOOOPA3HBIX

29 HuTterpain. I'eomeTpudeckuii CMbICI 1 4,6,8
UHTErpaia

30 Boiuncnenue onpeaenéHHOTO UHTETpaja Mo 9 4,5,6
dbopmyne Herorona-Jleitoauia

31 Beruucienue onpeaenéHHOro HHTErpaia mo 23 4,5,6




dopmyne Hetorona-Jleitbnuna

30 [IpuMeHeHne HHTETpAJIA 11 HAXOXKIACHUS 26.10 6,8
TUIOIIaIel TIOCKUX (PUryp

33 IIpuMeHeHne uHTerpaa 1 HaX0XKACHUS 05.11 3,45
00BEMOB reOMETPUYECKUX TEI

34 [Tpumeps! pemennii auddepeHnnanbHbIX 06 6,8
YpaBHEHUH

35 HpI/IMepLIUpemeHI/Iﬁ mudepeHIaTbHBIX 07 1,2,8
YpaBHEHUH
MaremaTruueckoe MOJACIUPOBaHUE 4,5,6

36 PeaTbHBIX IIPOLIECCOB C MTOMOIIBIO 09
Qg epeHaTbHbIX ypaBHEHUH

37 KOHTpOJ'IBHilSI pabota Ne 2 "TlepBooOpazHas 11(12) 4,6
U MHTETpal

38 TpHVFOHOMeTqueCKHe GyHKIMH, UX 12 (11) 3,45
CBOICTBA U IpauKu

39 Tpuronomerpudeckue GyHKINU, UX 13 4,6,8
CBOMCTBA U IpauKu

40 Tpuronomerpudeckue GyHKIUH, UX 16 4,5,6
CBOiicTBa U rpaduxu

41 Tpuronomerpuyeckue GyHKIUH, UX 18 4,5,6
CBOMCTBA U rpauKku

42 Tpuronomerpudeckue QyHKIUH, UX 19 6,8
cBOiicTBa U rpaduxu
OT60p KOpHEH TPUTOHOMETPUUECKHUX 3,4,5

43 ypaBHEHUH C TTIOMOIIBIO 20

TPUTOHOMETPUUECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKUX 6,8
44 YpaBHEHUH C TTOMOIIBIO 1 23
TPUTOHOMETPUYECKON OKPYKHOCTH
O160p KOpHEI TPUTOHOMETPHUUECKHIX 1,2,8
45 ypaBHEHUH C TTOMOIIIO 1 25
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX 4,6,8
46 YpaBHEHUH C TOMOIIBIO 1 26
TPUTOHOMETPUYECKON OKPYKHOCTH
47 Pemenne TpuroHoMeTpuUECKNX HEPABEHCTB 1 27 4,5,6
48 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1 30.11 4,5,6
49 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1 02.12 6,8
50 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1 03 3,4,5
Kontponbnas pabota Ne 3 "I'paduku 6,8
51 TPUTOHOMETPHUYECKUX (yHKIINH. 1 04
Tpuronomerpuueckue HepaBeHCTBA"
59 OCHOBHBIE METO/IbI PEILICHUS 1 07 1,2,8
[I0KA3aTeJIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS 1 09 4,5,6
MOKAa3aTeIbHBIX HEPABEHCTB
54 OCHOBHBIE METO/IbI PELLICHUS 1 10 4,6
[I0KA3aTeJIbHBIX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS 1 1 3,4,5
MOKAa3aTeIbHBIX HEPABEHCTB
56 OCHOBHBIE METOIbI PEIICHUS 1 1 4,6,8
Jorapu(MUUECKUX HEPAaBEHCTB
57 OCHOBHBIE METOJIbI PEIICHUS 1 16 4,5,6




J'IOl"apI/I(I)MI/I‘-IeCKI/IX HCPaBCHCTB

58 OCHOBHBIE METO/IbI PEIICHUS 17 4,5,6
JorapuMUUECKHX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS 18 6,8
Jorapu)MUUECKHX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHUS 1 3,4,5
HppaliOHAJIBHBIX HEPABEHCTB

61 OCHOBHBIE METO/IbI PEIICHUS ’3 6,8
HppalOHAJIBHBIX HEPABECHCTB

62 OCHOBHBIE METOIEI peuienusa 54 1,2,8
HppaluOHAJIbHBIX HEPABEHCTB

63 OCHOBHBIE METOIEI peuieHusa 55 4,6,8
HPpaALMOHAIIBHBIX HEPABEHCTB

64 ['padryeckue mMeToabl pemeimﬂ )8 4,5,6
HppalMOHAIIBHBIX YPaBHEHUI

65 ['paduueckue MeTo b1 pemeimﬂ 30.12 4,5,6
HppalMOHAJIBHBIX YPABHEHUI

66 I'paduueckne MeTo bl peHieHHﬂ 1101 6,8
[IOKa3aTeJIbHBIX YPaBHEHUU

67 ['padmyeckue MeTOABI pelieHUs 13 3,4,5
[I0Ka3aTeJIbHBIX HEPABEHCTB

68 I'padmueckue MeTOIbI peIICHHS 14 6,8
JorapuMUUECKUX ypaBHEHHIA

69 I'paduueckue MeTO bl peLIeHus 15 1,2,8
Jorapu(MUUECKHX HEPABEHCTB

70 ['paduaeckre MeTOBI PEIICHHS 18 4,5,6

Jorapu(MUUECKUX HEPAaBEHCTB




71

I'paduueckue MeToBI perieHus
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX
ypaBHEHUH

20

4,6

72

['padmyeckue MeToAbl peleHus
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX
ypaBHEHUI

21

3,4,5

73

['padnyeckue MeToAbl pereHus
MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB

22

4,6,8

74

I'paduueckue MeTo b1 petieHUs
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX
HEPaBEHCTB

25

4,5,6

75

Kontponbhas padota Ne 4
"UppaunroHaiibHbI€, OKa3aTEIbHbBIE U
Jorapu@mMuuecKre HepaBeHcTBa"

27 (29)

4,5,6

76

KomnuiekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHUYECKask POPMBI 3aIUCH
KOMILJIEKCHOT'O YHCIIa

28 (27)

6,8

77

KommuiekcHeie uncia. Anredpanyeckast u
TPUTOHOMETpUYEcKasi OPMBI 3aITHCU
KOMILICKCHOT'O YHCIIa

29 (28)

3,4,5

78

ApudmeTrueckue orneparum ¢
KOMIUIEKCHBIMU YHUCTIAMHU

01.02

6,8

79

ApudmeTrueckue orneparum ¢
KOMIUIEKCHBIMU YHUCTIaMU

03

1,2,8

80

N300paxeHre KOMIIEKCHBIX YUCEN Ha
KOOPAMHATHOW IJTIOCKOCTH

04

4,6,8

81

N306pakeHre KOMIUIEKCHBIX YHCeT Ha

05

4,5,6




KOOpHHHaTHOﬁ IJIOCKOCTH

82 ®opmyna Myaspa. Kopau N-oi1 crenieHu u3 08 4,5,6
KOMILJIEKCHOT'O YHCIIa

83 ®opmyna Myaspa. Kopau N-oi1 creneHu u3 10 6,8
KOMILJIEKCHOT'O YHCIIA
IIpruMeHeHnEe KOMIUIEKCHBIX YUCEI JIs 3,45

84 pereHus: GU3NIECKUX U T€OMETPUIESCKUX 11
3a1aq
[TpuMeHeHne KOMITIEKCHBIX YHCeN JJIs 6,8

85 peteHust GU3NIECKUX U TEOMETPUIECKUX 12
3a1a4

86 Harypanbnble u 1iensie yucia 15 1,2,8

87 HatypanbsHble 1 1ie51bie ynciia 17 4,5,6

88 IIpumeHeHne MPU3HAKOB IEIMMOCTH LETBIX 18 4,6
yHcel

89 IIpumeHeHne MPU3HAKOB AEIMMOCTH LEIbIX 19 3,45
qucel

90 [IpumeHeHne NpU3HAKOB IETUMOCTH LENIBIX 97 4,6,8
gucen: HOJI u HOK

o1 [IpuMeHeHne NpU3HAKOB IETUMOCTH LENBIX »s 4,5,6
yucen: HOJl u HOK

92 [IpuMmeHeHne MPU3HAKOB AEIUMOCTHU LENbIX 26 4,5,6
YHCeJl: OCTATKU 110 MOAYJIIO

93 [IpuMeHeHne NpU3HAKOB IETUMOCTH LENIBIX 27) 6,8
YHCeN: OCTaTKU 10 MOJYJIIO

94 [IpuMeHeHre NpU3HAKOB ACTMMOCTH LEIIbIX 01.03 3,4,5

YHUCCII: aJITOPUTM EBKJ’II/II[& AJIs1 pCUICHUA




3aJa4 B ICJIbIX YHUCIaXx

95

HpI/IMeHeHI/IC MMPU3HAKOB JCJIUMOCTHU LECJIBIX
qUCCII: AJITOPUTM EBKJ’II/II[a AJIs1 pCHICHUA
3aJa4d B ICJIbIX YHCJIaX

03

6,8

96

Cucrtema U COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIBEHEIE CHCTEMBI U CHCTEMBI-
CIIEIICTBUS

04

1,2,8

97

CucreMa u COBOKYTHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUSA

05

4,6,8

98

OCHOBHBIE METO/IBI PEILIEHUS CUCTEM U
COBOKYITHOCTE PAllMOHAJIBHBIX YPaBHEHUN

(06)

4,5,6

99

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH UpparmOHAIbHBIX
ypaBHEHUH

10

4,5,6

100

OCHOBHBIE METO/IBI PEILIEHUS CUCTEM H
COBOKYITHOCTEW IMOKA3aTEIbHbIX YPABHEHUN

11

6,8

101

OCHOBHBIE METO/BI PEIIEHUS CUCTEM H
COBOKYITHOCTEW IMOKA3aTEIbHbIX YPABHEHUN

12

3,4,5

102

OcCHOBHBIE METO/IBI PEIIEHUS CUCTEM H
COBOKYITHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUN

15

6,8

103

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUN

17

1,2,8

104

IIpuMeHeHne CUCTEM K PELICHUO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JaCTe HAYKH U pealbHOM

18

4,5,6




KHU3HH, UHTEPIPETALNS TOTYIEHHBIX
pe3yiIbTaToB

105

[IpumMeHeHne CUCTEM K PELICHHIO
MaTeMaTHYECKHX 3a71a4 U 3a71a4 U3
pasIUYHBIX 00J1acTel HAYKH U peaIbHON
JKU3HH, UHTCPIPETAINA IMOJTYYCHHBIX
pE3YNbTATOB

19.03

4,6

106

IIpruMeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 33]a4 U 3a/1a4 U3
pa3nuYHbIX 001acTel HAyKH U peabHOM
’KU3HH, HHTEPIIPETALUs TOTYYEHHBIX
pe3yabTaToB

31.03

3,4,5

107

Kontponbhas pa6ota Ne 5 "Cuctemsl
paIoOHAIBHBIX, UPPAIIHOHATEHBIX
MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUI"

01.04

4,6,8

108

PanuonansHbIE YpaBHCHUSA C MapaMCTpaMn

02

4,5,6

109

PanuonansHble HEpaBeHCTBA C
rapaMmeTpamMu

05

4,5,6

110

PanmoHanbHBIE CUCTEMBI C napamMeTpaMmu

07

6,8

111

HppanuoHanbHble ypaBHEHUS, HEPABEHCTBA
C IapaMeTpaMu

08

3,4,5

112

HppauuroHanbHble CUCTEMBI C IapaMeTpaMu

09

6,8

113

[lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

12

1,2,8

114

IToka3aTenbHbIE CHCTEMEI C nmapaMeTpamu

14

4,6,8

115

Jlorapudmudeckne ypaBHEHUS,

15

4,5,6




HCPAaBCHCTBA C IMapaMeTpaMn

116

Jlorapudmuaeckue CUCTEMBI C
napamMeTpaMu

16

4,5,6

117

TpuroHomeTpuyecKue ypaBHEHHMSI C
napameTpamMu

19

6,8

118

TpuroHoMeTpruyeckre HepaBEHCTBA C
napamMeTpamMu

21

3,4,5

119

TpuronoMeTpuyeckre CUCTEMBI C
napaMmeTpamu

22

6,8

120

[TocTpoeHue u uccinenoBanue
MaTEMaTHYECKUX MOJIENIEH PEaIbHBIX
CUTYALU C IOMOIIBI YPAaBHEHUH C
napamerpamu

23

1,2,8

121

[TocTpoeHnue u ucciienoBaHue
MaTeMaTHUYECKUX MOJIEJIEH peaabHbIX
CUTYaIMH C IOMOIIBIO CUCTEM YPaBHEHHIA C
napamMeTpamu

(24)

4,5,6

122

[TocTpoeHue u uccinenoBanue
MaTE€MaTHYECKUX MOJEJIEN pealbHbIX
CUTYAIUI C IOMOLIBIO CUCTEM YPABHEHUH C
napamerpamu

26

4,6

123

Konrtponbnas padora Ne 6 "3anaun ¢
napaMmerpamu”

28

3,4,5

124

[ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3 Al
3HaHMi: "YpaBHeHU"

30.04

4,6,8

125

[ToBTOpenue, 06001IeHNE, CHCTEMAaTHU3alIUs
3HaHui: "YpaBHeHus"

05.05

4,5,6




126 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aIIUs 1 06 4,5,6
3HaHui: "YpaBHeHus. Cuctemsl ypaBHEHHN"

127 [ToBTOpenue, 060061IeHNE, CHCTEMaTU3alUs 1 07 6,8
3HaHuii: "HepaBencrpa"

128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1 (08) 6,8
3HaHui: "HepaBeHncrsa"

129 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3ATIHS 1 1 1,2,8
3HaHuit: "[IpousBonHas u e€ npumeHeHue"

130 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3ATIHS 1 13 3,4,5
3HaHuii: "[Ipon3BoaHas u e€ npuMeHenue"

131 [ToBTOpEeHme, 0600IIEHNE, CUCTEMATH3ATIHS 1 14 (17) 6,8
3HaHuii: "[IpousBonHas u e€ npuMeHeHue"

132 [ToBTOpenue, 00061IeHNE, CCTEMaTU3alus 1 17 (19) 4,6,8
3HaHuii: "MHTErpan u ero npumeHeHue"

133 [ToBTOpenue, 00001IeHNE, CCTEMAaTU3aLUs 1 19 (20) 4,6,8
3HaHui: "OyHkun"

134 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3AIIUS 1 20 (21) 6,8
3HaHui: "OyHkun"

135 HToroBast KOHTpoOJbHAs paboTa 1 21 (14) 4,6,3

136 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3 AU 1 ” 4,6,8
3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

AnreOpa u Hauana Marematudyeckoro aHanusa. 10-11 kiaccol. YueOHUK.
bazoBblii 1 yrinyOnenHsiil yposau 2024 | Anumos L. A., Tkauea M.B.,
Konsrun F0.M., ®enoposa H.E., [llabynun M. .

METO/IUYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

1. Meronnueckue pekomennanuu kK yaeonuky II. A. Anmumosa, 10. M.
Konsruna, H. E. ®énoposoit u Jp.

2. ®enepanpHasg padoyas mporpamma yuyeOHoro Kkypca «Anredpa u Havana
MaTEMaTUYECKOTO aHATN3a»

3. METOAMYECKHWE PEKOMEHJALIMU IJIs1 PYKOBOAAILLIMX 1
MNEJATOI'MYECKUX PABOTHHUKOB OBPA30BATEJIbHBIX
OPT'AHU3ALIMI CTABPOITOJILCKOI'O KPAS ITO OPTAHM3ALIMU
OBPA30OBATEJILHOM JESATEJIBHOCTU B 2024-2025 YYEEHOM I'OJ1Y
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
HOC Mos mikona

https://lesson.edu.ru/02.5/10

https://lesson.edu.ru/02.5/11

Poccuiickas a5iekTpoHHas mKosa

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

https://resh.edu.ru/subject/51/11/
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