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HOACHUTEJIBHASA 3AIINCKA

VY4eOHbll Kypc «AnreOpa U Havyaja MaTEMaTHYECKOr0 aHaIM3a» SBIIAETCS
OJIHUM M3 HauOoJyiee 3HAYMMBIX B MPOrpaMMe CpeIHEro odmero oopa3oBaHus,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CIeunBaeT HHCTPYMEHTAIbHYIO 0a3y aJis
M3Y4YEHHUs] BCEX ECTECTBEHHO-HAyYHBIX KypCcOB, a C JpPYyrod CTOPOHBI,
dbopMupyeT JIorMuecKoe U a0CTPAKTHOE MBIIIJIEHHE O00y4YaroIuXxcs Ha YpOBHE,
HEOOXOMMOM Il OCBOEHUSI HMH(POPMATHUKH, OOLIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTHM M JPYTrUX JUCUUIUIMH. B pamkax panHoro ydeOHOro Kypca
oOy4aromuecs: OBJaJEBAIOT YHHMBEPCAJIBbHBIM SI3bIKOM COBPEMEHHON HayKH,
KoTopas GOopMyIupyeT CBOU JOCTUKEHHUS B MaTeMaTHUeCKon opMme.

VY4eOHbIil Kypc anreOpbl 1 Hayall MAaTEMaTHYECKOr0 aHaJIh3a 3aKj1a/IbIBaeT
OCHOBY JJisi YCIEIIHOIO OBJAJICHUS 3aKOHaMU (U3UKU, XUMHH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMM pPa3BUTHS SKOHOMHKH M OOIIECTBEHHOMU
KU3HHM, TIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIIOJIB30BaTh UX IS JaJIbHEHUIIETro
oOpa3oBaHHMs W B TOBCEAHEBHOM KU3HU. B TO ke BpeMms OBiIaJeHUE
aOCTpPaKTHBIMU W  JIOTUYECKH CTPOTUMH KOHCTPYKIUSMH  alreOpel U
MaTEMaTUYECKOT0 aHalli3a pa3BUBAET YMEHHME HAaxXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBATh YTBEPKJCHUS C TTOMOIILI0 HHIYKIIUU
U paccyxXaaThb IeAyKTHUBHO, HUCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIHIO,
abcTparupoBaHve M aHaJlOTHiO, (GOPMHUPYET KpPEaTUBHOE W KPUTHUUYECKOE
MBIIILJICHUE.

B xone m3ydenust yueOHOro Kypca «Airedpa v Hayaia MaTeMaTH4YeCKOro
aHanu3ay» oOydYaronirecs Mmojay4yaroT HOBBIA OMBIT pElIeHUs MPUKIAIHBIX 3aa4,
CaMOCTOSITEJILHOTO ~ TMOCTPOCHMSI ~ MAaTeMAaTHUYECKUX  MOJIeNiel  peaJbHBIX
CUTYalllii, UHTEPIPETAIIMU TOTYUYEHHBIX PEIICHUH, 3HAKOMSTCS ¢ MpUMepaMu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMpUPOJE, HAyKe M HCKYCCTBE, C
BBIIAIOIIMMHUCS MATEMAaTHYECKUMU OTKPBHITUAMH U UX aBTOPAMHU.

VY4eOHbIit Kypc 001a/1aeT 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MMOTEHIIUATIOM,
KOTOPBIM peaau3yeTcs KakK uepe3 Y4YeOHBIM MaTepuall, CIIOCOOCTBYIOUIUN
dbopMUPOBaHNIO HAYYHOTO MHUPOBO33PCHHMS, TaK M 4yepe3 crenuduky ydeOHOU
NESTENBHOCTH, TPEOYIOImel NPOJOIKUTEIBHOW KOHIIEHTPAIIMK BHUMAHMS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a MOJyYECHHbBIN
pe3yJibTar.

B ocHoBe metomuku oOydeHwsi anreOpe W HadajgaM MaTeMaTUYeCKOTO
aHaJIK3a JISKUT JeSTEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykType yueOHOro Kypca «AnredOpa W Hadala MaTeMaTUYeCKOTO
aHaJIu3a» BBIJEJICHBl CIEAYIOUIUE COAEPKATEIbHO-METOANUYECKUE JIUHUU:
«Yucna wu BeuuciaeHus», «DOyHKIMU W Tpadukmy, «YpaBHEHUS U
HepaBeHCTBa», «Hauana maremMaTnieckoro aHainza», «MHOXKECTBA U JIOTUKA.
Bce OCHOBHBIE  COAEpPKATENBHO-METOAMYECKUE JIMHUM  W3Yy4aloTcs Ha
MPOTSHKEHUU JIBYX JIeT 0Oy4YeHHsI Ha YPOBHE CpEJHEro oduiero oopa3zoBaHus,
€CTECTBEHHO JOMOJHSS APYT ApYyra U MOCTENEHHO HACHIIAACh HOBBIMU TEeMaMu
U paznenamu. J[aHHBIA ydeOHBIA KypC SBISIETCS WHTETPATUBHBIM, MOCKOJIBKY
o0ObeuHsAET B ceOe COJAEpKAaHHE HECKOJIBKUX MaTeMaTUYECKUX JAMCIUIUIMH,
TaKuX Kak anreOpa, TPUTOHOMETPUS, MATEeMaTUUYECKUl aHalu3, Teopus
MHOXECTB, MaTeMmaTudeckas Joruka u jgpyrue. Ilo Mepe Toro kak
oOy4aromuecs: OBIaJeBalOT BCE 0oJiee IMHUPOKUM MAaTEMATUUECKUM aIlapaToM,
Yy HUX IOCJIEI0BAaTEIbHO (POPMHUPYETCS U COBEPLIEHCTBYETCS YMEHUE CTPOMTH
MaTe€MaTU4YeCcKyl0 MOJENb pPEaJbHOM  CUTyallMd, MPUMEHSTh 3HaHWI,



MOJIYYEHHBIE MPU U3YYEHUH Y4YEOHOro Kypca, JUIsl PELICHHs CaMOCTOATEIbHO
chOpMyIMpPOBaHHOW MaTEMaTUYECKOM 3aJayd, a 3aTeM HMHTEPIPETUPOBATH
CBOU OTBET.

CopepxarenbHo-MeToAMYeCKass JUHUS  «Yucna W BBIYMCICHUS»
3aBepiaeT (OPMUPOBAHUE HABBIKOB MCIOJIB30BAHMS JEHUCTBUTENBHBIX YUCEN,
KOTOpO€ ObLIO HayaTO Ha YPOBHE OCHOBHOTrO 001iero oopazoBanus. Ha ypoBHe
cpenHero oduiero oopasoBaHusi oco00e BHUMaHHE ynenseTcss (OpMUPOBAHUIO
HABBIKOB pAllMOHAIbHBIX BBIYMCICHUN, BKJIIOYAIOUIMX B ce0s HCMIOJIb30BaHUE
paznuuHbIX (OpM 3alMCHU YUCIa, YMEHHME JeNlaTh MPUKUIKY, BBIIOJHATD
npuOIMKEHHBIE BBIUMCICHUS, OLIEHUBATH YHMCIIOBBIE BBIpaXEHHs, paboTaTh C
MaTEMaTUYECKUMU KOHCTAaHTaMHU. 3HAaKOMble OOy4YalolIMMCS MHOXECTBa
HaTypalbHbBIX, LIEJbIX, PALIMOHATBHBIX U JIEUCTBUTEIbHBIX YHCEI AOMOIHSIIOTCS
MHOKECTBOM  KOMIUIEKCHBIX uucel. B KkakgoM U3 3THUX MHOXECTB
paccMaTpHUBalOTCS CBOWCTBEHHbIE €My cHelU(pUYECKUe 3aJaud U ONepaluu:
JICJICHHE Halleslo, ONEepUpOBaHME OCTAaTKaMW Ha MHOXKECTBE LIEJIBIX YMCEl,
0CcOoOBIE€ CBOMCTBA pallMOHANBHBIX U UPPALMOHATIBHBIX YKCEN, apupMeTHIECKUe
orepaluu, a TaKkkKe H3BJICYCHUE KOPHSA HATYpaJbHOM CTENEHHM Ha MHOXECTBE
KOMIUIEKCHBIX 4Hcell. brarogaps mociieioBaTeIbHOMY PpAaCIIMPEHUIO0 Kpyra
UCIIOJIb3YEMbIX YMCE M 3HAKOMCTBY C BO3MOKHOCTSIMM MX MPUMEHEHUS IS
pEelIeHHs] Pa3IUYHbIX 3a/7ad  (QOopMHUpYETCS TpPEICTaBIEHUE O EIUHCTBE
MaTEMaTUKA KaK HayKd M €€ poJii B MOCTPOCHUH MOJIENIEH peajbHOro MUpa,
MIMPOKO UCTIONIB3YIOTCS 0000IIeHNE U KOHKPETU3AIIHSL.

JIluaus «YpaBHEHHS] M HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUH BCETO
oOydeHHs] Ha YPOBHE CpelHero oOIero oOpa3oBaHHs, MOCKOJBKY B KaXIOM
paznene [Iporpammbl MpeaycCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3ajad. B
pe3ynbrate O0O0ydYarolu[uecss OBJIAJIEBAIOT PA3IMYHBIMM METOJAMHU  pEUICHUs
pPAIlMOHANIBHBIX, HWPPALMOHAIBHBIX, TOKA3aTEeNbHBIX, JIOTAPUOMHUUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUN, HEPaBEHCTB M CHUCTEM, a Takxke 3ajad,
conepxkamux napameTpbl. [lomydeHHbIE yMEHHUS HMIUPOKO HCIONB3YIOTCA TpU
UCCIENOBaHUM (YHKIMI C TOMOIIBIO TMPOW3BOAHOW, TPU  PEIICHUU
NPUKIAIHBIX 3a/lad M 3aJlad Ha HaXO0XICHHE HAuOOJBIINX W HAMMEHBIINX
3HaueHnd QyHkiuu. JlaHHas copep kaTenbHas JUHHUS BKIIOYAET B ce0sl Takxke
dbopMupoBaHuEe yMEHUHN BBIOJHATH Pacd€éThl 10 GopmyrnaM, mpeoOpa3oBaHUs
paAIMOHANIBHBIX, HWPPAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHM, a
TaK)Ke BBIPAKECHUM, COEPKAIINX CTENEHU U JorapudMel. brarogaps uzydennro
alreOpanvyeckoro  marepuajia  MPOUCXOAUT  JalibHEHIIee  pa3BUTHE
QITOPUTMHUYECKOTO ¥ a0CTPAKTHOTO MBILIUICHUS 00ydaromuxcs, GopMUPYIOTCS
HABBIKA JEAYKTHUBHBIX PACCYXKICHUH, pabOThl C CHMBOJBHBIMU (HOpMaMH,
IIPE/ICTABIICHNs 3aKOHOMEPHOCTEH W 3aBUCUMOCTEM B BHJE pPAaBEHCTB U
HepaBeHCTB. Anrebpa mpesiaraetT 3GGeKTUBHBIE WHCTPYMEHTHI IS PEIICHHS
MIPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAJSAHO JEMOHCTPUPYET CBOM
BO3MOKHOCTH KakK sI3bIKa HAYKHU.

ConepxxarenpHo-MeToANMYeCcKass JHHUS «DyHKIIMW W TpaduKm» TECHO
MEPEIUIETAETCs C APYTUMU JIMHUAMH Y4eOHOIro Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 3aJaéT IOCJIEIOBAaTENbHOCTh M3y4YeHHs Marepuana. I3ydeHue
CTEMEHHOM, TOKa3aTeJIbHOM, JIOrapu(pMHUUECKOH UM TPUTOHOMETPUUYECKHUX
GyHKIMI, UX CBOMCTB M TpadUKOB, UCIOIb30BaHUE (YHKIMN I pEICHUs
3a/1a4 U3 JPYruxX y4yeOHBIX MPEIMETOB M PEANbHON JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTU4YeCKUM aHaJU30M, TaK U C pellIeHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu
9TOM OOJIBIIOE BHUMAaHUE YJAelseTcss (OPMUPOBAHUIO YMEHHs BBIPAKATh
(GopMysIaMH 3aBUCUMOCTH MEXIY pa3JIMYHbIMH BEJIMYMHAMHU, HCCIEI0BATh



MOJTy4eHHbIe (PYHKIIUU, CTPOUTH UX rpaduku. Marepuan 3Tol coaepKaTebHOM
JUHUU HalleJIeH Ha pPa3BUTHE YMEHUW W HABBIKOB, MO3BOJISIIONIMX BBIPAXKATH
3aBUCUMOCTA MEXJY BEJIMYMHAMU B Pa3IU4HON (opMe: aHaTUTUUYECKOM,
rpaduyeckoii M cloBecHOW. FEro wu3ydeHue cmocoOCTBYeT pPa3BUTHIO
AJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIECHUIO M KOHKPETU3AIIUH,
HCTIOJIb30BAHUIO aHAJIOTUH.

ConepxatenbHas 1uHug «Hauana maTeMaTnueckoro aHajan3a MO3BOJISIET
CYILIECTBEHHO pPACIIUPUTh KPYyr KaKk MaTeMaTUYeCKUX, TaK U MPUKIAJTHBIX
3a/1a4, JOCTYMHBIX OOyYarolmUMCs, TaK KaK y HHUX TOSBISIETCS BO3MOXKHOCTb
CTpOUTHh TpadUKU CIOXKHBIX (QYHKIHMH, ONpeNensiTh WX HauOOJbIINe U
HAWMEHBIIINE 3HAYEHUSI, BBIYUCIATH IUIOMAAu GUryp U 0OBEMBI TEJ, HAXOIUTh
CKOPOCTH Y YCKOpEHHUsI MporieccoB. JlaHHas cojepxkaTeabHas JIMHUS OTKPhIBACT
HOBBIE BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJCNIEH pealbHBIX
CUTyalui, MO3BOJISIET HAXOJUTh HAWJIy4Illee PEIICHHE B MPUKIAJHBIX, B TOM
YUCJI€ COIMAIbHO-DKOHOMUYECKHUX, 3aJlayaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYEeCKOTO  aHaJiW3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAaKTHOTO,
(bopMaTbHO-IOTMYECKOTO U KPEaTUBHOTO MBINUICHUS, (DOPMHUPOBAHUIO YMEHUN
pacrio3HaBaTh TNPOSIBICHUS 3aKOHOB MAaTeMaTUKM B HayKe, TEXHHUKE W
uckyccrpe. O0yuaroniuecs y3HaIT O BBIJAIOIMIUXCS Pe3yJibTaTaX, MOJTYyUYeHHBIX
B XO/JI¢ PAa3BUTHS MaTEMATHUKHU KaK HAyKH, U 00 UX aBTOpaX.

ConepxaTenbHO-MeTOAMYECKast JTMHUS «MHOXKEeCTBa U JIOTHKa» BKJIFOYACT
B ce0sl 2JIEMEHTHhl TEOPUU MHOXKECTB U MAaTEMaTHYECKOM JOTUKH. TeopeTuko-
MHOXECTBEHHbIE IPEACTABICHUS IPOHU3BIBAIOT BECh KypC MIKOJbHOMU
MaTEeMaTUKU M TpeiuiaraloT Hanbosee YHUBEPCATbHBINA S3bIK, OOBEIUHSIIONUN
BCE pa3leibl MaTeMaTUKH M €€ NPUI0XKEHUH, OHM CBA3BIBAIOT pPa3HbIC
MaTeMaTHYEeCKUE NUCLUIUIMHBI U WX NPUIOKEHUS B enuHoe uenoe. Iloatomy
BaXXHO  J1aTh  BO3MOXKHOCTh  OOydYawIIeMycs  I[OHHMAaTh  TEOPETHUKO-
MHOKECTBEHHBIN $3bIK COBPEMEHHOW MAaTEMAaTHKH M MCIOJIb30BaTh €ro s
BBIPDAXKEHUSI CBOMX MbICieil. JIpyruM BaKHBIM NPHU3HAKOM MAaTEMAaTUKH Kak
HAayKd CJIeyeT TPHU3HATh CBOMCTBEHHYIO €H CTpPOrocTb OOOCHOBaHUU U
CI€0OBaHUE  ONpEAECIEHHBIM  MpaBWJIaM  IOCTPOCHUS  JIOKA3aTEIbCTB.
3HAKOMCTBO C AJIEMEHTAMH MAaTEMaTHYECKOM JIOTMKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUS OO0y4YalomMUXCs, TO3BOJSIET WM CTPOUTH CBOH
pacCyKJIeHUsT Ha OCHOBE JIOTUYECKUX TpaBWiI, (OPMHUPYET HABBIKU
KPUTUYECKOTO MBIIUICHUSI.

B yueObHOM Kkypce «Anrebpa W Hayaia MaTeMaTHYECKOTO aHAIN3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMATHUYECKOTO MOJIEIMPOBAHHUS, KOTOPHIE MPU3BAHbI
CrocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH pPeaTbHBIX
CUTyalllid, MCCIEOBAHUS STUX MOJENIeH C TOMOIIBIO ammapara aiareOpbl U
MaTeMaTU4eCKOIro aHajau3a, MHTEPIpPETAMH MOJTYYEHHBIX Pe3yiabTaToB. Takue
3a/laHUsl BIUIETEHBl B KaXIblii W3 pa3[eloB MNPOrpaMMbl, TMOCKOJBbKY BECH
Marepual yu4eOHOTO Kypca IIUPOKO HMCHOJIb3YEeTCs IJi PEIICHUS MPUKIIAIHBIX
3amad. Ilpum pelieHun peanbHBIX MPAKTHYECKUX 3a7ad  oOydaroliuecs
pa3BUBAIOT  HAOMIOJATEIbHOCTh, YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, UCIOIb30BATh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBAThH
npoOsiemy. JlesTenbHOCTh 10 ()OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe U3YUYEHUS BCEX TEM y4eOHOro kypca «Anredpa
Y Hayajga MaTeMaTHYeCKOTO aHalln3a.

Ha wusyuenue yueOHOro kypca «Anredpa M Hayajga MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Henel0), B
11 KJ1acce — 136 4acoB 4 yaca B HEJICITIO).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbhbie uncna. OObBIKHOBEHHBIE U IECATUYHBIC IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoou. [Ipumenenue npoOei M MPOLIEHTOB s
pelIeHUs NPUKIAIHBIX 3aJad U3 Pa3IMYHbIX OTpaciie 3HAaHUU U pealbHOMN
KU3ZHU.

JleficTBuTeNbHBIE Yncla. PalMoHaNbHBIE W UPPALMOHAIBHBIE YHUCHA.
ApudmMeTndyeckue omnepanuu ¢ JEeWCTBUTEIBHBIMU  YHCIamMu. Moayib
JNEUCTBUTENILHOTO 4YHCIAa U ero cBoicTBa. [IpuOnamkEHHbIE BBIYUCICHUS,
MpaBUJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yIbTaTa BEIYUCICHUI.

Crenenb ¢ nensiM nokaszareneMm. bunom HerooTona. Hcenonb3oBanue
noaxoasnien GOpMbl  3amUCU  JEUCTBUTENBHBIX YHUCENT JUIS  pEelIeHUs
MPAKTUYECKUX 3a/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM TIOKa3aTeNeM W €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENIBHBIM MOKA3aTEJIEM.

Jlorapudm uncna. CoiictBa norapudma. JlecsiTuuHbIE W HATypaibHBIC
Jorapupmsl.

CuHyC, KOCHHYC, TAaHT'€HC, KOTAHT€HC YUCIOBOTO apryMeHTa. ApPKCUHYC,
APKKOCUHYC U apKTaHT€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHBbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHBb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHUS U yYpaBHEHUA-CIEACTBUA. HepaBeHCTBO,
pELIEeHUE HEPAaBEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS 1IEJIBIX U APOOHO-PAIIMOHATIBHBIX YpaBHEHUN
Y HEpPAaBEHCTB. MHOrO4JIEHbI OT OJHOW NMEPEMEHHOM. JleneHne MHOrowieHa Ha
MHOTOYJIEH C ocTaTkoM. Teopema be3dy. MHoOrowieHsl ¢ LEIbIMU
koadunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COIEPXKAIINUX CTETICHH W KOPHHU.

WUppaunronanpHble  ypaBHEHHS. OCHOBHBIE ~ METOABl  pEILICHHUS
MPPALUOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHeHUSI. OCHOBHBIE METO/bI PEIICHUS MOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoGpazoBanre BHIPAXKEHUI, COACPIKAIINX JOTAPHUPMBI.

Jlorapudgmuyeckue  ypaBHeHUs.  OCHOBHBIE  METOABI  pEIICHUS
norapuMUYECKUX YPaBHEHH.

OcHoOBHbIE TPUTOHOMETPUYECKHUE bopMyITHI. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPaKEHUH. Pewienue TPUTOHOMETPUUYECKUX
YPaBHEHHM.

Pemenne cucrem NMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBbI JTUHEMHBIX
ypaBHeHHM. OnpenenuTtens MaTpuilbl 2X2, €ro Te€OMETPUYECKUH CMBICI U
CBOWCTBA, BBIYUCICHHE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTENd s
pELICHUs CUCTEMBbI JIMHEHMHBIX YpAaBHEHUW. PelieHwe NpUKIagHbIX 3a1ad C
MOMOIIBK0 CUCTEMBl JIMHEWHBIX ypaBHeHuW. HcciienoBaHue MOCTPOCHHOU
MOJIEJIA C TOMOIIBIO MATPUIL U ONIPEIECIUTEIEH.

[TocTpoeHre MaTeMaTHUYECKUX MOJEIEH PEATIbHOW CUTYyallMu C MOMOIIBIO
YpPaBHEHUW W HEPABEHCTB. [[puMeHeHrne ypaBHEHUI U HEPABEHCTB K PELICHUIO



MaTeMaTUYeCKUX 3aJad U 3a/ad U3 pas3IMyHbIX 00JacTel HaAyKu M peajbHOU
KU3HU.

DyHKUUM U TPaPUKHu

OyHKIMSA, crnocoObl 3a1aHus (QyHKuuu. B3aumMHo oOpaTHbie (GYHKUIHU.
Komnosunus dyukmuit. ['paduk dyHknuu. DieMeHTapHbIE MpeoOpa3zoBaHUs
rpadukoB ¢ yHKIHA.

O6mnacTp onpeneneHuss 1 MHOXKECTBO 3HaueHU QyHkiuu. Hynu ¢pyHkumu.
[IpoMexxyTkn  3HAaKOMOCTOSIHCTBA.  YETHbIE M HEYETHbIE  (PYHKIIUH.
[lepuonuueckue  QyHknuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcuMyMbl 1 MUHUMYMBI QyHKIuu. Haunbonbliee 1 HauMeHbllee 3HaYEHUS
(GYHKIMU HA IPOMEKYTKE.

Jluneiinasi, KBagpaTU4YHas U JPOOHO-TUHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TTOCTPOCHHUE UX I'PaPUKOB.

CrenenHas (pyHKIUS C HATYPAJIbHBIM U LENbIM NIoka3zareneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHs N-OM cTeneHW Kak (yHKUUU oOpaTHOM
CTENeHH C HATYPaJIbHBIM MTOKa3aTeeM.

[loka3zarenbHast u norapupmuueckas GyHKINHA, UX CBOMCTBA U TrpaduKH.
Hcnonb3oBanue rpaduxoB GyHKUIUN TS pelICHUs] YPaBHEHUI.

Tpuronomerpuueckass OKpY>XHOCTb, OIpEIeNeHUE TPUTOHOMETPUUYECKUX
(GYHKIIMN YHCIIOBOTO apTyMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH B pEaJbHBIX IMpoIleccax U SBICHHSIX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajimu3a

[locnenoBaTenbHOCTH, CHOCOOBI 3a/laHus MOCJen0BaTeIbHOCTEH. MeTon
MaTeMaTH4YeCKON WHIYKIIHH. MoHOTOHHBIE U OTpaHUYEHHbIC
NOCJIEI0OBATENILHOCTH. VICTOpHSI BOBHUKHOBEHUS MAaTEMAaTUYECKOTO aHall3a KaK
aHanu3a OECKOHEYHO MaJlbIX.

Apudmernyeckas U = TEOMETpUYECKas  MPOTPEecCUU.  becKoHeyHO
yObIBaromas reomerpuueckas mnporpeccus. Cymma O€CKOHEUHO YyOBbIBAIOIIEH
FEOMETPUUYECKOW Mporpeccuu. JIMHEMHBIM M SKCIIOHEHIHAIbHBIA pOCT. Hucio
e. @opmysa CIOXKHBIX IPOLEHTOB. VCHONb30BaHUE MPOTPECCUU JI PEIICHUS
peanbHbIX 3a7a4 NPUKIAJHOTO XapaKTepa.

HenpepoiBuble (GyHKIMH W HUX CcBOMCTBA. TOUYKM pa3pbiBa. ACHMITOTHI
rpadukoB Qynkiuid. CBoicTBa (yHKIMI HENPEPBHIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB I PELICHHUs HepaBeHCTB. [IpuMeHeHHe CBOMCTB HENPEPBIBHBIX
byHKIUN 11 perieHust 3a1ay.

Ilepass w  BrOopas  mpousBoaHble  (yHKuuu.  OnpeneneHue,
TCOMETPUYECKUH U (PUBHYECKHH  CMBICI  MPOU3BOJHOW.  YpaBHEHHE
KacaTtenbHOU K TpaduKy (pyHKIUH.

[IpousBomnbie  dmeMeHTapHBIX  GyHKIMiA.  [IpowsBogHas  CyMMBI,
MPOU3BEICHUS, YACTHOTO U KOMIO3UIINH (DYHKIIUHA.

MHoxkecTBa U JIOTHKA

MHOX€eCTBO, ONepanuu HajJl MHOKECTBAMH W MX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. I[lpuMeHeHHE TEOPETHUKO-MHOXECTBEHHOIO ammapara AJis
OMMCAHMS PEATBbHBIX MPOLECCOB W SBJICHMI, MPU PEUIEHUHU 3a1ad W3 APYTUX
y4eOHBIX TPEMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHUYECKOT0 O0OBEKTA, CIEJICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KVIACC



Yuciaa 1 BbIYMCICHUSA

Hatypaneublie u wnensle uucna. [IpumMeHeHuE MNPU3HAKOB JEIMMOCTHU
LEeNbIX YKcen, HauOonbiui oo nenurens (nanee — HOJl) n HauMeHblee
obmree kpatHoe (nanee — HOK), octaTtkoB no moaymto, anroputma EBknuna nis
pelIeHMs 3a]]a4 B LIEJIbIX YUCIIaX.

Kommnekcubie uncna. AnrebOpanyeckas W TpUTrOHOMETpudeckas (HopMbl
3aMMCH KOMIUIEKCHOrO 4ucia. ApudMeTHudecKue ornepanuu ¢ KOMIUIEKCHBIMU
yuciamMu. M300pa’keHne KOMIUIEKCHBIX 4YMCENl Ha KOOPIMHATHOM IJIOCKOCTH.
@opmyna MyaBpa. KopHu n-oii cTeneHM U3 KOMIUIEKCHOTO YHCIA.
[IpumMeHeHne  KOMIUIEKCHBIX  4YHMCeNl  JJsi  pemeHuss  (QU3MYecKux U
reOMETPUYECKUX 3a/au.

YpaBHeHUsS ¥ HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTb YpaBHEHMH M HepaBeHCTB. PaBHOCWIIbHbBIE
CUCTEMBI U CUCTEMBbI-CIIe/ICTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbop KOpHEW TPUTOHOMETPUYECKUX YpaBHEHUW C  MOMOIUIbIO
TPUTOHOMETPUUYECKOM OKPYKHOCTH. Pemenue TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

OcHOBHBIE METOJbl pEUICHUS I[OKa3aTeNbHBIX M JIOrapu(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOBI PEIICHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELICHUSI CUCTEM U COBOKYITHOCTEH pallMOHAJIBHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApUPMUUECKUX YPaBHEHUH.

VYpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHHI, CHUCTEM M HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7la4 M 3a7a4 U3 Pa3IMYHBIX 00JlacTell HAyKU U pealbHOU
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YIbTATOB.

DOyHKUUH U TPaPUKH

I'paduk xommosuruu ¢GyHkuuii. ['eomeTpuueckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPAUHATHOM MJIIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

I'paduueckre Meroasl pelieHus] ypaBHEHUN U HEpaBeHCTB. [ 'paduueckue
METO/bI pEUICHU 3a7]a4 C IapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GyHKIUNA JUIsl UCCIENOBAHUS IPOIIECCOB U
3aBUCUMOCTEH, KOTOPBhIE BO3HUKAIOT MPHU PEIICHUH 3a7a4 U3 JIPYTUX YIeOHBIX
MPEIMETOB U PEAIIbHOM KU3HMU.

Hauyana MmaTeMaTH4eCKOro aHajamu3a

[Tpumenenne mpou3BOIHON K HCCIeNOBaHUIO (YHKIIMKA HA MOHOTOHHOCTD
U DJKcTpemMyMbl. HaxoxaeHwe HauOONBIIETO W HAWMEHBIIETO 3HAYCHHIMA
HEMpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHne npoM3BOAHON ISl HAXOXKACHUS HAWJIYUYLIEro pPEIIeHUs B
MPUKIAIHBIX 3a/ladyax, JJIsl ONpPEJETeHUs CKOPOCTH M YCKOPEHUs Mpoliecca,
3aJ1aHHOTO (HOPMYIION MK TPaPUKOM.

[lepBoOOpa3Has, OCHOBHOE CBOWCTBO TEpBOOOpa3HBIX. [lepBooOpaszHbIe
aneMeHTapHbIX GyHKuil. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

WNuterpan.  I'eomerpuuecknii  CMBICH  HHTErpaysia.  BeruucieHue
onpenenéHHoro uHTerpana no ¢popmyne Herorona-JleiiOuuna.

[Ipumenenue uHTErpana AJisi HAXOXKICHUS IUIOWAJEH TUIOCKUX (Quryp u
00BbEMOB r€OMETPUUYECKUX TEIL.

[Ipumepsr pemiennit auddepeHanbHbIX ypaBHeHUNM. Maremarudeckoe
MOJICJINPOBAHUE pEATbHBIX MPOLECCOB C IOMOIIbIO U PEepeHIINATbHBIX
YPaBHEHHM.



IUDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOyyaromerocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WIEHA POCCUUCKOTO OOIIECTBA, MPEJACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY], SIBJICHUH,
poleayp TPakKJaHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHUe
B3aUMOJICICTBOBATh C COIMAJIBHBIMHU HWHCTUTYTaMH B COOTBETCTBHHM C HX
GyHKIMSIMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPa)KJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIOMY U HACTOAIIEMY POCCUUCKON MaTeMaTHKU, ICHHOCTHOE OTHOIIICHUE
K JOCTIKCHHMSIM POCCHUHUCKHUX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTH4YEeCKOU
IIKOJIbI, WCIIOJB30BaHUE ATUX JIOCTMIKCHHH B APYrHX HayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HaHUE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, JOTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAaKTUUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATEbHOCThIO  YYEHOr0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs ACTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELIEHU, paccyXICHHM,
BOCIIPUMMYHBOCTh K MAaTEMaTUYECKHUM aCIlE€KTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh yMEHHUS TPUMCHIThH MaTEeMaTHUYECKUE 3HAHUSA B
UHTEpecax 370poBOro M 0Oe3omacHoro oOpaza JKHW3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (30pOBOE TMHUTaHUE, COaTaHCUPOBAHHBIN
PEXKUM 3aHATHH U OTABIXA, PEry/sipHas (Pu3nuecKas aKTUBHOCTB), (pu3nueckoe
COBEPIICHCTBOBAHUE npu 3aHATUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUS, MHTEPEC K
pasnu4HbIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM ¢
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymel mpodeccur W peamu30BBIBATH COOCTBEHHBIC >KW3HCHHBIC TUIAHEI,
FOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]lad MaTEMaTHYECKOM HAIIPaBJICHHOCTH;

7) 3KO0JIOrM4eCKOro BOCIIMTAHMS :

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, MOHUMAHWE BIUSHUS
COIIMAIbHO-?KOHOMUYECKUX  MPOIECCOB HA COCTOSIHUE TPUPOJHOW U
COIIMATILHON Cpe/bl, OCO3HAHHWE TJIO0ATBHOTO XapakTepa HKOJOTHYECKUX
MpooOJIeM, OpUEHTAIIMS HAa MPUMEHEHUE MAaTEeMAaTUUYECKUX 3HAHUM JUISI PEIICHUS



3a/1ay B 00JIACTH OKPYXAIOLIEH Cpe/ibl, IUIAHUPOBAHUE MOCTYNKOB U OLEHKH UX
BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NTO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKu UM  OOIIECTBEHHOW NPAKTUKHU, TOHUMaHUE
MaTeMaTUYeCcKOi HayKu Kak c(hepbl 4YeIOBEYECKOW AEesTENbHOCTH, ITAINOB €€
pPa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKM M MaTeMaTUYECKOM KYJbTypOW Kak CpPEJCTBOM IO3HAHHS MUpa,
TOTOBHOCTh OCYILECTBIIATh NMPOEKTHYIO M HCCIEA0BATEIbCKYIO NESITEIbHOCTh
UHAUBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKK MAaTEMAaTHUYECKUX
OOBEKTOB, TIOHSATHM, OTHOIIEHUH MEXKAY TMOHATHAMU, (OPMYJIUPOBATH
onpeIeTICHUsI MOHSTUH, yCTaHaBJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kiaccu(puKaIuyu, OCHOBaHUSA [JIi O0OOOIIEHHUS W CpPaBHEHHS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMpPOBaTH W  NPEoOpPa3OBBIBATh  CYXKICHUS:
yTBEpJUTEIbHBIE U OTPUIIATENbHBIE, €IMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHbIE;

BBISBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
IpOTUBOpeUrs B pakTax, TaHHBIX, HAOIIOCHUSIX U YTBEPKACHUIX, Mpe/jiarath
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIL;

JieNaTh BBIBOJBI C HCIOJIB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOATENbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEpKJIEHUN (TIpsIMbIE W OT MPOTUBHOIO), BBICTPAMBATH apPTyMEHTAIIUIO,
OPUBOJIUTh TIPUMEpPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelreHus yuyeOHOM 3adavd (CpaBHUBATh HECKOJBKO
BApUAHTOB pElIeHHUs, BBHIOMpaTh HauOoyiee MOAXOASIHUNA C  YIETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

UCIIOJIB30BAaTh BOMNPOCHI KAK HCCIEAO0BATEIbCKUN MHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCHL, (UKCUPYIOUIUE MPOTUBOPEYHE, MPoOsIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (HOPMUPOBATH THUIOTE3Y, ApPTyMEHTHPOBATH
CBOIO MO3UIMI0, MHEHUE;

POBOJIUTH CaMOCTOSITEJILHO CIUJTAHUPOBAHHbBIN AKCHEPUMEHT,
MCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO0 OOBEKTa,
SABJICHUSI, TpPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH  MEXKIYy OOBEKTaMH,
SIBJICHUSIMH, MIPOLIECCAMM;

CaMOCTOATEIHHO (POPMYIUPOBATH O0OOIIEHUS W BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAONIOACHUS, MCCIEAOBaHUs, OLEHUBAaTh JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pPAa3BUTUE MpoOIlecca, a TAKKE BBIIBUTATh
MPEINOJIOAKEHHUS O €r0 Pa3BUTUM B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBJIATh Ne(UIUTHI WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX I OTBETa
Ha BOIIPOC U JJISI PEIlICHUs 3a]1auu;



BbIOMpaTh  MHPOPMALMIO M3  MCTOYHUKOB  Pa3jIMYHbIX  THUIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPHOPETHPOBATH HH(OOPMAIUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh MH(OpMaLUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMaIuu () CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEGHHUSI B COOTBETCTBUHM C
YCJIOBHUSIMU U IIEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 X0y PeIICHHUS
3a/1a4l, KOMMEHTHUPOBATD MOJTYyUYCHHBIN pe3ybTar;

B X0J1€ OOCYXJIEHHUS 3a]]aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1a€MOU TEMBI,
mpoOJeMbl, pelIaeMoil 3ajau, BBICKA3bIBaTh HJCH, HAIlCJIEHHbIE Ha ITOMCK
pEIIeHNs, COMOCTaBIATh CBOU CYXACHUS C CYXJICHHSIMHU JPYTUX YYaCTHUKOB
nauasora, oOHapyXKUBaTh Pa3JIMUUE U CXOJICTBO MO3UIIMKI, B KOPPEKTHOU popme
dbopMynTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pe3yIbTaThI perieHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUs, MPOEKTa, CaMOCTOSITEILHO BBHIOMPATh (HOpMAT BBICTYIUICHUS C
y4€TOM 3aj1a4 IIPE3eHTAIIMH U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3a7a4d, BHIOUPATH CTIOCO0 pelieHust
C yuéTOM HMEWIIUXCA PpPEecypcoB H  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHH € Y4ETOM HOBOM
uHOpMaIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII UHTEJIEKT:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENBbHOW pedJIeKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJISL Mpollecca U pe3ysbTaTa
peluieHrs MaTeMaTUYeCKOU 3aauH;

OpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3aJlaud, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OMMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId U YCIOBUSM, OOBSCHATH
MPUYUHBI JTOCTHXKEHUSI WIM HEIOCTUKEHHSI Ppe3yJbTaTOB JI€SITENIbHOCTH,
HAXOJUTh OIMNOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh W  KCHOJB30BaThb  NPEUMYyIIeCTBa  KOMaHIHOW U
WHIWBUIYaIbHOW palOoThl MpU pEIIeHWH YYeOHBIX 3a/1ad, MPUHAMATH IIENb
COBMECTHOW JEATEIHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThI, 0000111aTh MHEHHUSI HECKOJBKUX JTIOJICH;

y4acTBOBATh B IPYMIOBHIX (hopMax paboThl (00CyKaeHUs,, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U HHbBIC), BBINOJHATH CBOI YacTh pabOThl U
KOOPAMHUPOBATh CBOM JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh
KauecTBO  CBOEro  BKjJaJa B OOMIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIHpPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce oOy4aromwuiicss MOJYYUT CICAYIOIIUE
MPEeAMETHBIE PE3YIbTAThI IO OT/IEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIU3a:

Yuciia ¥ BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUIMU: PAIMOHATIHLHOE YMCIIO, OECKOHEUHAs
nepuoandecKas ApoOb, MPOLEHTHI, HPPAIMOHATBLHOE YHCIO, MHOMXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBLHOTO YUCA;

OPUMEHATh JAPOOM M TPOLEHTHI IS PEIICHUS NPUKIAAHBIX 3a7a4 U3
Pa3JIMYHBIX OTPACIEH 3HAHUN U PEATbHOW )KU3HU,

OPUMEHATh  TPUOMDKEHHBIC  BBIUMUCICHMS, TMpaBUjia  OKPYTJICHUS,
NPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHHUI;

CBOOOJIHO OIEPUPOBATH TMOHSATHEM: CTENEHb C I1EJbIM IOKa3aTelieM,
UCIIOJIB30BaTh MOJIXOMSIIYI0 (OpMYy 3amuch JEHCTBUTENBHBIX YHCEN IS
pelIeHUs MPAKTUYECKUX 3a7ay U NMPEJICTABICHUS JaHHbIX;

CBOOOJIHO  OMEpHUpPOBaTh  TOHATHEM:  apUPMETHUUECCKUH  KOPECHBb
HaTypajJbHOW CTEIICHH;

CBOOOJIHO  ONEPUPOBATh TOHATHEM: CTENEHb C  paIlMOHAIBHBIM
MOKa3aTelieMm;

CBOOOJTHO ONEPUPOBATH MOHATHUSAMU: JOrapudm UMca, [ECATUYHBIE U
HaTypajbHbIE TOTapU(PMBI;

CBOOOJTHO OTEpUPOBAThH MOHSATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATh MOHATUSAMH: AapPKCHHYC, AapKKOCHHYC HW apKTaHTEHC
YUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO  OMEpUpOBaTH  MOHATUSIMH:  TOXAECTBO,  ypaBHEHHUE,
HEpPaBEHCTBO,  PABHOCHJIbHBIE  YpPaBHEHHSI M YPaBHEHUS-CIEICTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHBIE METOJABl PEIICHUS PAlMOHAIBHBIX W JAPOOHO-
pallMOHATbHBIX YpPaBHEHUW, MNPUMEHSATH METOJ WHTEPBAJOB [JIsl PELICHUS
HEPABEHCTB,;

CBOOOJTHO OMEPUPOBATH MOHATHAMHU: MHOTOWIEH OT OJIHOM TMEPEeMEHHOM,
MHOTOWIEH C MLEeNbIMH KOod(DPUIIMEeHTaMu, KOPHH MHOTOYJIeHa, MPUMEHSTH
JICJICHHE MHOI'OYJICHAa Ha MHOI'OYWIECH C OCTaTKoM, TeopeMy be3dy u teopemy
Buera nns pemenns 3anady;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CHCTEMa JIMHEWHBIX YpPaBHEHUM,
MAaTpHIA, OINPEICINUTENb MATPULBl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
HCMOJIB30BATh CBOMCTBA ONPEAECHUTENS 2 X 2 I BBIYMCICHUS €r0 3HAYCHHS,
MPUMEHATh ONPEACHUTENN [JIsl PELUICHUS CHUCTEMBl JIMHEWHBIX YPAaBHEHHI,
MOJICJINPOBATh pPEAIBbHBIE CUTyallMHd C IIOMOLIBK0 CUCTEMbI JIMHEUHBIX
YPaBHEHUW, MCCIEI0BATh IMOCTPOCHHBIE MOJIEIH C IIOMOILIBKD MATpUL U
onpeAeauTeNeH, THTEPIPETUPOBATH MTOIYUYEHHBIN PE3YJIbTAT;

UCIOJb30BaTh CBOMCTBA JEHUCTBUM € KOPHSAMH JUIsl MpeoOpa3oBaHUs
BBIPAKCHUU;

BBIMIOJIHSITE  MPEOOpPa30BaHMsI YHUCIIOBBIX BBIPAXKEHUM, COJAEpIKALIUX
CTEIIEHU C PALIMOHAIBHBIM IMOKA3aTEIEM;

HCMOJIb30BaTh CBOICTBA norapudmoB In: npeoOpa3oBaHus
norapuMUYECKUX BBIPAKECHUI;



CBOOOIHO OMEPUPOBATh MOHATUSIMU: UPpAIOHANBHbIC, IOKAa3aTeIbHBIC U
jgorapuMUUECKUe yYpaBHEHHs, HAXOAUTh WX PEIIEHUS C MOMOIIBIO
PaBHOCHIIBHBIX MEPEXO0I0B UM OCYIIECTBIISISI MPOBEPKY KOPHEH;

PUMEHSTH OCHOBHBIE  TPUTOHOMETPUYECKHE bopmynsl A
npeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBHIPAKEHUH;

CBOOOJHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
NPUMEHATH HEOOXOoAMMBbIE (OPMYNIBI [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHUIA;

MOJICIMPOBATh pEaJbHBbIE CHUTYallMH Ha S3BIKE aureOpbl, COCTABIATH
BBIPQ)KEHUS, YpPaBHEHHUs, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BaTh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajareopsl.

DYyHKIUHA U TPAPUKU:

CBOOOJIHO OMEpUPOBATH MOHATHAMH: (YHKIUSA, CHOCOOBI 3aJaHus
(yHKIMU, B3aMMHO OOpaTHble (QYHKIMU, KOMIO3ULUSA (GYHKUUH, rpaduk
(yHKIMH, BBITOTHATH dJIEMEHTapHbIE TPeoOpa3oBanus rpadukoB HyHKIUH;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: 00JIACTh ONPENIETICHUS U MHOXKECTBO
3HaYeHU PYHKINUU, HYTH QYHKIIUA, IPOMEXKYTKH 3HAKOITOCTOSHCTBA;

CBOOO/IHO OIEpPHPOBATH TIOHATHUSMHU: UYETHBIE W HEUETHBIE (DYHKIIUH,
nepuoandeckue QyHKIUU, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIUN, MAaKCUMYMBI
1 MUHEMYMBI (QyHKIMM, HaunOoJblllee ¥ HaWMMEHbIIee 3Ha4YeHHWE (YHKIUH Ha
IPOMEXKYTKE;

CBOOOTHO OTMEPUPOBATH MOHATUSMHU: CTEIIEHHAss QYHKIMS C HATYpaJIbHBIM
U LIETBIM TTOKa3aTesieM, rpaduk cTerneHHON QYyHKIWU C HATYPaJTbHBIM U IEIbIM
nokasaresieM, rpaduKk KOpHSA Nn-oil CTeNeHHu Kak (YHKIHUU OOpaTHOM CTENeHH C
HaTypaJbHBIM ITOKa3aTeNIeM;

OIEepUpPOBATh MOHATUSMU: JIMHEHHAs, KBaApaTUYHas U APOOHO-TUHEHHas
(YHKIIMK, BBINONHATH JJIEMEHTApHOE MCCIENOBaHWE M TOCTPOCHHE UX
rpaduKoB;

CBOOOJTHO OIEPUPOBATH MOHATHIMU: MTOKa3aTeNbHAs U Jorapupmudeckas
GbyHKIMHM, UX CBOMCTBA M rpadUKH, UCIOJIB30BaTh UX TpapuKH I peIicHUs
YpPaBHEHHM;

CBOOOJTHO OTEpPUPOBATH MOHATHUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
OTIpeJICIICHHE TPUTOHOMETPHUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKUMNA JJIs1 HUCCIIEOBAHUSA IPOLECCOB U
3aBHCHMOCTEW MPH PEIICHUHU 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PeaslbHOM
’KU3HU, BEIPAKATh (DOpMYyTIaMU 3aBUCUMOCTH MEXKITY BETUUMHAMU;

Hauajia MaTeMaTH4eCKOIro aHAJIN3Aa:

CBOOOJIHO OIEpHUPOBATh MOHATUSAMU: apumMeTnyecKass 1 reoOMEeTpUIecKast
mporpeccusi, 06CKOHEYHO yObIBAIOIasi TE€OMETPUUYECKAs MPOTPECCHsl, TUHEHHBIN
U OKCIIOHEHIMAJbHBIM pOCT, (opMyla CIOXKHBIX IPOLEHTOB, HUMETh
MPEJICTaBICHNUE O KOHCTAHTE;

UCTOJIb30BaTh MPOTPECCUM ISl PEIICHUs pealibHBIX 3a/1ay MPUKIATHOTO
XapakTepa;

CBOOO/IHO OMEPHUPOBATh MOHATHSAMH: IOCIEI0BATEIbHOCTh, CHOCOObI
3a/laHus MOCTIEI0BATEIbHOCTEMH, MOHOTOHHBIE u OrpaHUYECHHbIC
MOCTIECAOBATENBHOCTH, TOHUMAaTh OCHOBBI 3apOXKACHUS MaTEeMaTHYECKOTO
aHaln3a KaK aHalin3a OECKOHEYHO MaJblX;

CBOOOHO OMEpUPOBATh MOHATHSIMH: HETPEPBIBHbIE (YHKIUH, TOYKHU
paspsbiBa rpaduka QyHKIUU, aCUMIOTOTHI rpadrka GyHKIINY;

cBOOOHO OMEPHUPOBATH MOHATHEM: (DYHKIIWS, HEMpPEphIBHAS Ha OTPE3KE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIIHH JJIsI pEIIeHN 3a/1a4;



CBOOOJHO OIEpUPOBATH MOHATHUSMU: TEpBas U BTOpPas MNPOU3BOIHBIC
(GyHKUMH, KacaTeabHas K rpaduKky ¢ yHKLINH;

BBIYUCIIATh  NPOU3BOAHBIC CYMMBI, IIPOM3BEICHUA, YacTHOIO U
KOMITO3ULIUH JIBYX (PYHKIIUH, 3HaTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIUH;

UCIIOJIb30BaTh F€OMETPUUYECKUNA U (PU3NYECKUN CMBICT MPOU3BOAHON IS
pelLIeHus 3a1ay.

MHoxecTBa U JIOTHKA:

CBOOOJHO  ONEpUpOBaTh MOHSATUSAMH: MHOXKECTBO, OINEpaluyd HaJl
MHOKECTBAMU;

UCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBINM ammapar i OIHUCaHUs
peaNbHbIX MPOILIECCOB U SIBIECHUM, MPU pEUICHUH 3a7ad U3 JAPYTUX YUEOHBIX

IPEAMETOB;
CBOOOJIHO ONEpUPOBATh MOHATHSAMU: OINpPEJEICHHE, TeOpeMa, ypaBHEHHE-
CIIECTBHE,  CBOHCTBO  MAaTEMaTHUYECKOIO0  OOBEKTa,  JOKa3aTeJIbCTBO,

PaBHOCUJIbHBIC YPABHEHHUS U HEPABEHCTRBA.

K xonmy oOydenuss B 11 kjacce oOy4aromMiiCsS TOJYYUT CICAYIOIIUE
IpEeAMETHBIE PE3YJIBTATHI IO OTJEIBLHBIM TeMaM paboueil MporpaMMbl Y4eOHOTO
Kypca «Anredpa U Hayaja MaTEMaTUUECKOTO aHATTU3ay:

Yucia v BLIYUCICHUSA:

CBOOOJIHO OIEPUPOBATH TOHATUSIMHU: HATypaJlbHOE U II€JI0€ YHCIIO,
MHO>K€CTBA HATYPaJbHBIX U LEJIBIX YUCEN, UCIIOIH30BaTh MPU3HAKHU JICIIMMOCTHU
ueneix yucen, HOJ m HOK HaTypanbHBIX YHcen sl pelIeHUs 3ajad,
MIPUMEHSTH anropuT™M EBKInaa;

CBOOOJIHO ONEPUPOBATh TOHATHEM OCTaTKa IO MOJYJIO, 3alKChIBaTh
HAaTypAJIbHBIC YKCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OIEPUPOBATH TMOHATHUSAMH: KOMIUIEKCHOE YHCIIO U MHOXXECTBO
KOMIUIEKCHBIX YHCel, TIPEACTaBISATh KOMIIJIEKCHBIC YHCIia B aire0Opandeckon u
TPUTOHOMETPUUYECKON (hopMe, BBITIONTHATh apu(DMETHICCKHUE ONEPAIN C HUMH
U n300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: HUPpaAllMOHATbHBIC, TTOKa3aTeIbHbIE U
JorapuMUYECKHe HEpPaBEHCTBA, HAXOJUTh WX PEIICHHS C IOMOIIBIO
PaBHOCHJIBHBIX IIEPEXOOB;

OCYIIIECTBIATL OTOOp KOpPHEH TIpH PEUICHUH TPUTOHOMETPUUYECKOTO
YpaBHCHUS,

CBOOOJIHO OIEPUPOBATh IOHATHEM TPUTOHOMETPHYECKOE HEPaBEHCTBO,
MPUMEHITh HeoOXoauMmble (GOPMYINBI  JUIsI  PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO OIEpUPOBATH MOHATUSMH: CHCTEMa U COBOKYITHOCTh YPaBHCHHI
W HEpPABEHCTB, PABHOCWJIBHBIE CHUCTEMBI M CHUCTEMBI-CICACTBUSA, HAaXOJHUTh
pELIEHUs]T CHCTEMbl W COBOKYITHOCTEM palMOHAIBbHBIX, HWPPALUOHAIBHBIX,
MMOKa3aTeIbHBIX B JIOTApU(PMHUUSCKUX YPAaBHECHUI U HEPABCHCTB;

peliaTh palMoOHAJIbHBIE, WppalMOHAIbHBIE, MMOKa3aTeabHbIC,
JorapuMUYECKie W TPUTOHOMETPUYCCKHE ypaBHEHHS W HEPABCHCTBA,
COJIepIKAIe MOYJIM U TapaMeTPhI;

MIPUMEHATH TpadUueCKUe METOIbI IS PEIICHNUs] YpaBHCHUW U HEPABEHCTB,
a TaKKe 3a/7a4 ¢ mapaMeTpamu;

MOJICIUPOBATh pPEajbHbIE CUTYallMd Ha S3bIKE alreOpbl, COCTABJISATH
BBIPKEHHS, YpaBHEHMS, HEPABEHCTBA M HMX CHCTEMBI IO YCJIOBHUIO 3a/1a4H,
HCCIICIOBaTh TOCTPOSHHBIE MOJCIH C MCIIOJBb30BaHMEM armapaTta ajareOphl,
WHTEPNPETUPOBATH NOJTYUYECHHBIN PE3YIIbTAT.



DyHKUMU U rpapuKu:

CTpOUTh TpadUKH KOMIO3ULHUHM (YHKUHUHA C MOMOIIBIO 3IEMEHTAPHOIO
MCCJIEI0BAHNS U CBOMCTB KOMIO3UIIUU ABYX ()YHKIIHIA;

CTPOUTh TE€OMETpUYecKue oOpa3bl YpaBHEHHW W HEPABEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSAMU: TpaQUKA TPUTOHOMETPUUYECKUX
byHKIMI;

OPUMEHATh (DYHKIMHU JUIsI MOJAEIMPOBAHUS M HUCCIENOBAaHUS PEabHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4€CKOr0 aHAJIHN3A:

UCIIOJIb30BaTh  NPOM3BOJHYIO  JJIs  HCcieAoBaHMs  (QYHKUMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HanOOJbIlIee U HAUMEHbIIee 3HaYeHUs! (YHKIUU HETPEPbIBHON
Ha OTPE3KE;

UCIIOJIB30BATh MPOU3BOJHYIO JUISl HAXOXKAEHUS HAWIY4dlIEro PEIICHUS B
OPUKIAOHBIX, B TOM YHUCJE COLMAJIbHO-DKOHOMUYECKHUX, 3ajayax, i
OTpEJICICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca, 3aJaHHOro (HopMysoi uiu
rpadukom;

CBOOOJTHO OIEpUPOBATH MOHATHUSMU: TEPBOOOpa3Hasi, OMNpeNeIEHHBIN
UHTETpaj, HAaXOJUTh NEPBOOOpPA3HBbIE IIEMEHTAPHBIX (DYHKIHMN U BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonua;

HaXOAWTh IUIOUIAJM TIJIOCKUX (UIryp U OOBEMBI Tel C IOMOLIBIO
UHTErpaa;

UMETh IPEJICTABICHUE O MAaTeMATUYECKOM MOJEIUPOBAHUU HA IIPUMEPE
cocraBieHUs qu(depeHINaTbHBIX YpaBHEHUH;

pemars NpUKIagHbIe 3a4a41, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKOIO U
¢usnyeckoro  xapakrepa,  CpeICTBaMU  MaTeMaTUYECKOro  aHaJIM3a.



TEMATHYECKOE INTAHUPOBAHUE
10 KVIACC

Ne
n/
n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaunuecTBo 4acos

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTH4eckue
padoThI

JuekTpoHHbIe (HU(POBLIE)
o0pa3oBaTe/ibHbIE pecypchl

MHO0%ecTBO
JENCTBUTEIbHBIX YUCEN.
MHOro4ieHsl.
PanvioHnaneHbIE ypaBHEHUS
1 HepaBeHCTBA. CHCTEMBI
JINHENHBIX YpaBHCHUH

24 1

DYHKIUU U TPAPUKH.
CrenenHast GyHKITUSA C
IEJIBIM [TOKa3aTesIeM

12 1

ApubMeTHnIecKnii KOpeHb
N-01 CTENEHHU.
WppanmonaisHele
ypaBHEHUS

15 1

[TokazarenpHas GyHKIUS.
[TokazarenbHble ypaBHEHUS

10 1

Jlorapudmuueckas
GbyHKIHS.
Jlorapudpmuueckue
ypaBHEHHUS

18 1

Tpuronomerpuueckue

22 1




BBIPAXKCHUS U YPABHEHUS

TlocnenoBarenbHOCTH U

10
IIPOrpeccuun

HenpepriBHble (QyHKIMH.

[TpownsBogHas 20

[ToBTOpenue, o6o01IICHNE,

cUCTeEMAaTHU3alus 3HaHNN

OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 136




11 KJIACC

Ne
n/
n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Uccnenoanue hyHKIU ¢
MMOMOIIBIO TPOU3BOTHOM

22 1

[TepBooOpaznas u
HHTETrpaj

12 1

I'pacduku
TPUTOHOMETPHUIECKUX
GyHKIIHH.
TpuroHomerpuyeckue
HEpaBEHCTBA

14 1

HppaunonanbHeie,
roKasaresbHble U
norapupmMuuecKue
HEpaBEHCTBA

24 1

KomruiexcHble uncia

10 1

HaTypaJ'ILHBIC H OCJIbIC
qucja

10 1

Cucremspl paliMOHaIbHBIX,
HpPPALMOHAIIBHBIX
[IOKA3aTeIbHBIX U
Jorapu(pMUIECKUX
YpaBHEHUH

12 1




3ajauu ¢ nmapameTpamMmu 16 1
[ToBTOpenue, o6odIICHNE, 16 5
CHCTEMAaTH3aIis 3HaHUH
OBIIEE KOJIMYECTBO
- 136 10

YACOB I10 ITPOT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[[MHOkeCTBO, OTIepaIiiy Ha/l
MHO>XECTBAMH M UX CBONCTBA

Huarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTHKo-
MHO>KECTBEHHOTO aIapara
JUI PELICHUs 3a1a4

PammmonanbHbie yucia.
OOBIKHOBEHHBIE U
JECATUYIHBIC TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE IPOOH

ParronasbHbIe YKCTA.
OOBIKHOBEHHBIC U
JeCATHYHBIC POOH,
MPOICHTHI, OECKOHEUHBIC
MePUOTUIECKHE TPOOH

[Tpumenenue apooeit u
MPOLIEHTOB JUIS PEICHUS
NPUKIIaHBIX 3a/1a49




[Tpumenenue apoodeit u
IMPOLUCHTOB JId pCHICHUSA
IMPUKIAAHBIX 3aaa4

JlelicTBUTEIbHBIEC YHCIIA.
ParmonanesHble 1
HWppalMOHAIbHBIE YHCIIA

Apudmernueckue ornepanuu
C ICUCTBUTEIHHBIMH YHACTIAMU

10

Monynbs AeCTBUTEIBHOTO
YHUCJIa U €T0 CBOMCTBA

11

[IpuOnmxEHHBIE BRIYUCIICHUS,
MpaBUJIa OKPYIJICHMUS,
MIPUKHJIKA U OLIEHKA
pe3ynbTaTa BEIYMCICHUN

12

OCHOBHBIE METOIbI PEILICHUS
LIEIBIX U APOOHO-
palMoHaIbHBIX YPABHCHHUH 1
HEPABCHCTB

13

OCHOBHBIE METOJIBI PEIICHUS
LIEJIBIX U APOOHO-
palMoHAIBLHBIX YPAaBHECHUN U
HEPaBEHCTB

14

OCHOBHBIC METO/IbI PEIICHHSI
LEeNBIX U JPOOHO-
palMoHAIBLHBIX YPaBHECHUN U
HEPaBEHCTB




15

MHOrouieHsl 0T OJHOMN
nepeMeHHou. Jlenenune
MHOTOYJIEHAa HA MHOTOWIEH C
ocratkoM. Teopema besy

16

MHOTOYJIEHEI C O EeJIbIMU
ko3¢ punmentamu. Teopema
Buera

17

Pemenne cucreM JJUHEHHBIX
ypaBHEHUU

18

Pemenne cucreM JUHEHHBIX
ypaBHEHUU

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. Onpenenuresib
MAaTPHUILbI 2X2, €ro
T€OMETPUUYSCKHI CMBICT U
CBOMCTBA; BEIYMCIICHUE €0
3HAYECHUS

20

Onpenenurenb MaTPULBLI 2X2,
€ro TeOMEeTPUYECKHIl CMBICT U
CBOICTBA; BBIYUCIIEHUE €TO
3HAYCHUS

21

IIpuMeHeHue onpenenurens
JUISl PELLIEHUs] CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22

Pemienue MPUKIIAJHBIX 3aa4
C IIOMOIIIBIO CUCTCMbI




JIMHEWHBIX YPaBHEHUN

23

Pemenne npukiaaHeIx 3a1a4
C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

24

KonTponasHas padora:
"PanimonanbHbIe ypaBHEHHS U
HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

DyHKIUSA, CTTOCOOBI 3aJaHUs
¢byskun. Bzanmuo
oOpaTHble QYHKIHH.
Kommnozumus hyHkimii

26

I'padux byHKIIAN.
DJieMeHTapHbIe
npeoOpazoBaHus rpaguKoB

byHKIIUN

27

OO6nacte onpeneneHus u
MHO’KECTBO 3HaUEHUI
¢byukuun. Hynu pyakiuu.
[IpomexxyTku 3HaK
MIOCTOSIHCTBA

28

YETHbIC U HEUETHBIC
¢byukuun. [Tepuonnyeckue
¢byukun. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIUU

29

MaKCI/IMYMLI U MUHUMYMBI




¢bynkun. Hanbombiee u
HaMMEHbIIIee 3HAYCHUE
(GYHKIMHU Ha TPOMEKYTKE

30

JIuneliHas, KBaApaTU4yHas
OpoOHO-NMHEWHas QYHKINU

31

DNeMeHTapHOE UCCIIEIOBAHNE
1 IOCTPOEHHE TPaUKOB ITHX

byHKINN

32

DJIEMEHTapHOE UCCIIETOBAHUE
U IOCTPOEHUE TPadUKOB ITUX

byHKINNA

33

CreneHsb ¢ LEJIbIM
nokazareyieM. buaom
Hrrotona

34

Crenelsb ¢ LEJIbIM
nokasarejieM. buHoMm
Hrrotona

35

CrenenHas GyHKIIUS C
HaTypaJbHbIM U LEIbIM
nokazareyeMm. E€ cBoiicTBa u

rpaduk

36

KonTtponeHas padoTa:
"CrenenHas ¢pynkuus. Eé
cBoiicTBa u rpaguk"

37

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTENEHHU U €T0




CBOMCTBA

38

ApupmeTrnueckuii KOpeHb
HAaTypaJbHOW CTEIIEHU U €r0
CBOMCTBA

39

[TpeobpazoBaHust YHCIOBBIX
BBIPAXKEHUH, COJIEpKAIINAX
CTETeHU U KOPHU

40

[IpeobpazoBaHust YHCIOBBIX
BBIPAKEHUH, COACPKAIINX
CTENIEH! U KOPHHU

41

[IpeobpazoBaHust YHCIOBBIX
BBIPAKEHUH, COACPIKAIINX
CTENIEHU U KOPHHU

42

HppannonanbHbie
ypaBHeHUs. OCHOBHbBIE
METO/IbI pelICHHS
UppalMOHANILHBIX YPaBHEHHM

43

HppanuonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/IbI peIICHHS
UppalMOHANILHBIX YPAaBHEHHM

44

WppaunoHaibHbIe
ypaBHeHus1. OCHOBHbIE
METO/IbI PELICHUS
UppalMOHAIBHBIX YPaBHEHUN

45

PaBHOCUIIBHEIE Mepexoabl B




PCIICHUU UPPATUOHAIBHBIX
YpaBHEHU I

46

PaBHOCHIBHEIE Nepexobl B
PEIICHNHU UPPALUMOHAIBHBIX
YpaBHEHUU

47

PaBHOCHIBHEIE Nnepexobl B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

48

PaBHOCHIBHEIE Nepexobl B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

49

CaoiicTBa u rpaduK KOPHS n-
Ol cTeneHH Kak (PyHKITMH
00paTHOM CTETIEHU C
HATYpaJbHBIM ITOKa3aTelIeM

50

CaoiicTBa u rpaduK KOPHS n-
oM cTeneHu Kak (QyHKIMH
0o0paTHOH CTeNeHu ¢
HaTypaJIbHBIM TIOKa3aTelieM

51

KounTponbHas pabora:
"CpoiicTBa 1 rpaduK KOpHS
N-0 CTETIEHHU.
Uppanmonanbusie
ypaBHeHus"

52

CreneHb ¢ pallMOHAIbHBIM
oxasaTrelieM U €€ CBOUCTBA




53

Crenenb ¢ palluOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBa

54

Crenenb ¢ palliOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

55

[TokazarenpHas QyHKIMA, €€
CBOICTBa U rpaduk

56

Ucnonws3oBanue rpadpuka
(GYHKIMY JUTSL peleHust
ypaBHEHUU

57

Hcnonws3oBanmne rpaduka
(GYHKIMM JUTSL pereHust
ypaBHEHUU

58

[Toka3zarenbHble ypaBHEHUSI.
OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX YpaBHEHUM

59

IlokazaTennHBIC YpaBHCHMU.
OcCHOBHBIC MCTOABI pECIICHUSA
II0Ka3aTCJIBbHBIX ypaBHeHI/Iﬁ

60

IToxa3aTensHbIE YpaBHCHMU:L.
OCHOBHBIC MCTObI PCHICHHA
IIOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

61

KonTtponrHas padoTa:
"IToka3aTenbHast PyHKIMSL.
Iloka3zarenbHble ypaBHEHUS"

62

Jlorapugm uucna. CoiicTBa
norapudpma




Jlorapudwm gucna. CBoiicTBa

63
norapudma

64 Jlorapudwm gucia. CBoiicTBa
norapudma

65 JlecsiTHUHBIC U HATYpATbHBIC
Jorapu@msl

66 JlecsiTHUHBIC U HATYPATbHBIC
Jorapu@msl
[IpeobpazoBanue

67 BBIpAKEHUH, COJIEpPIKAIIUX
Jorapu@msl
[IpeobpazoBanue

68 BBIpAKEHUH, COJIEpIKAIINUX
sorapudmsl
[IpeobpazoBanue

69 BBIpAKEHUH, COJIEpIKAIIUX
sorapudmbl

70 Jlorapudmuueckas GyHKIHS,
e€ cBolicTBa U rpaduk

71 Jlorapudmuueckas GyHKIHS,
e€ cBolicTBa U rpaduk
Hcnonb3oBanue rpaduka

72 GyHKUIMU 17151 pelieHust
YpaBHEHUH

73 Hcnonb3oBanue rpaduka

GYHKIHH JUTST pEIICHHUST




YpaBHEHHUI

74

Jlorapudmmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/1bl PELIEHUS
JOTapu(PMUYECKUX
YpaBHEHUU

75

Jlorapudpmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHUS
JorapuPMUIECKuX
ypaBHEHUU

76

Jlorapudpmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI pelIeHUS
Jorapu(pMUIECKUX
ypaBHEHU M

77

PaBHOCUIIBHBIE IEpEXOBI B
peleHnH JorapupMUIecKux
YPaBHEHUI

78

PaBHOCUIIBHBIE TIEPEXO/BI B
peleHnH JorapupMIUUecKux
YpaBHEHUI

79

KonTtponrHas padoTa:
"Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckne
ypaBHeHus"




80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
apryMeHTa

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO
aprymMeHTa

82

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YK CIIOBOTO
aprymeHTa

83

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YK CIIOBOTO
apryMmeHra

84

Tpuronomerpudeckas
OKPY’KHOCTb, OIIpeIeIICHHE
TPUTOHOMETPUYECKHUX
(GyHKIHI 4UCIOBOTO
aprymeHra

85

Tpuronomerpuueckas
OKPYKHOCTb, OIIpEJIeIICHHE
TPUTOHOMETPHUYECKHUX
(GYHKIHI 4UCIOBOTO
aprymeHra

86

OCHOBHBIE
TPUTOHOMETPHUYECKHE

bopmyIbl

87

OCHOBHBIE




TPUTOHOMETPUYECKHE
bopmybl

88

OCHOBHBIE
TPUTOHOMETPUYECKUE

(bopMyIbl

89

OCHOBHBIE
TPUTOHOMETPUYECKHUE

bopMyIbI

90

[IpeoGpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

91

[TpeobpazoBanme
TPUTOHOMETPHUYECKHUX
BBIPAKECHUU

92

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIPKCHUI

93

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUIN

94

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUH

95

Pewrenne
TPUTOHOMETPUYECKUX
YpaBHEHUH




Pemenne
96 TPUTOHOMETPHUYECKIX
YpaBHEHU I

Pemenne
97 TPUTOHOMETPHUYECKHUX
YpaBHEHUU

Pemenne
98 TPUTOHOMETPHUYECKIX
ypaBHEHUU

Pemrenne
99 TPUTOHOMETPHUYECKIX
ypaBHEHUU

Pemrenne
100 | TpUroHOMETPUUYECKUX
ypaBHEHU M

KonTponbHas pabora:
"TpuroHoMerpruyeckue
101 | BBIpaKECHHS U
TPUTOHOMETPHYECKHE
ypaBHeHUS"

ITocnenoBaTenbLHOCTH,
CIIOCOOBI 3a1aHHUs

102 MOCJIEIOBATEILHOCTEMN.
Metoa MmaTeMaTU4eCKON
WHIYKIAN

103 MOHOTOHHEIE U




OFp AHUYCHHBIC
[MOCJIEI0OBATEILHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccust

105

I'eomerpuueckas mporpeccust

106

beckoneuHo yObIBarorast
reOMeTpHYeCcKast MPOTPEeCCHs

107

CymMma GecKOHEYHO
yObIBaroLIei reoMeTpruYecKoi
IIPOrpeccuun

108

JIunenHbIl n
AKCIIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyina CIOKHBIX
MIPOLIEHTOB

109

JImHelHbIN 1
AKCIIOHEHIIMAIbHBIN POCT.
Hucno e. DopMyia CIOKHBIX
MPOIIEHTOB

110

Vcnonbs3oBaHue Nporpeccuu
JUISL PELIeHUs] pealbHbIX
3aJja4y MPUKJIIaIHOTO
XapakTepa

111

KonTponpHas pabora:
"ITocie10BaTEIBLHOCTH U




nporpeccun”

HenpepriBHble QYyHKIMM U UX

112 .
CBOICTBa

113 Touka pa3pbiBa. ACUMIITOTHI
rpadukoB QyHKUINN

114 CpoiicTBa (yHKIMH
HETIPEPHIBHBIX HAa OTPE3KE

115 CpoiicTBa (hyHKIMIA
HETIPEPHIBHBIX Ha OTPE3KE

116 Merto1 UHTEPBAJIOB IJIst
pelIeHNs HEPaBEHCTB

117 Meto1 UHTEPBAJIOB IJIst
pelIeHNs HEPaBEHCTB

118 Meto UHTEPBAJIOB IJIst
pElIeHNs HEPaBEHCTB
[Ipumenenue cBOMCTB

119 | wnHenpepbIBHBIX (DYHKIHH 17151
pelieHus 3aaa4y
IIpuMeHeHne cBOMCTB

120 | wenpepsIBHBIX QPYHKUIUN A5t
pelieHus 3aaa4y

121 IlepBas u BTOpas
MIPOU3BOJIHBIE (DYHKITUU
OnpexaeneHue,

122 PeA

TCOMeTpI/I‘-ICCKI/Iﬁ CMBICJI




MIPOU3BOJAHOU

Omnpenenenue, Gu3NIECKUit

123 .
CMBICTT TIPOU3BOTHOM

124 VYpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUU

125 YpaBHeHUE KacaTeIbHOU K
rpaduky QyHKIUU

126 [Ipon3BOIHEIE 3IIEMEHTAPHBIX
byHKINN

197 [Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKINN
[IpousBoHAS CYMMBI,

128 MIPOM3BEICHUSI, YACTHOTO U
KOMIO3UITUHU (DYHKITUH
[IpousBoiHAS CyMMBI,

129 MIPOM3BEICHUSI, YACTHOTO U
KOMIMO3HUIUU (DYHKITUH
[IpousBoiHAS CYMMBI,

130 MIPOM3BEICHUSI, YACTHOTO U
KOMITO3UIIUHU (PYHKLIUN

131 KontponbHas padoTa:
"[IpousBoanas"
[ToBTOpEenue, 06061IeHNE,

132 CHCTEeMAaTU3alMsl 3HAHMIA:

"VYpaBHeHus"




[ToBTOpenue, 060061ICHNE,

133 | cucremaruzanus 3HaAHUI: 1
"qDYHKIII/II/I"

134 Hrorosas KOHTpOJIbHAS 1 1
paborta

135 HroroBas KOHTpOJIbHAS 1 1
paborta

136 [ToBTOpEenHmE, 0600MIICHNE, L
CHUCTEeMaTH3allusl 3HAHUI

OBIIEE KOJIMYECTBO YACOB
Hl 136 10

10 ITTPOI'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON
K MCCIIEJIOBAHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K MCCIICJIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTH H
AKCTPEMYMBI

[Ipumenenne nporu3BOIHOM
K UCCIIEeI0BAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpumeHeHue nMporu3BOIHOM
K UCCJIEeIOBAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM
K UCCIEeIOBAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTh U
KCTPEMYMBI




IIpuMeHeHne npon3BOIHON
K MCCIICIOBAaHUIO (DYHKITHIT
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

Haxoxnenrue HaubobIIero
Y HAaMMEHBIIIETO 3HAYCHUS
HEenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

Haxoxaenue HaubobIero
Y HAaMMEHBIIIETO 3HAYCHUS
HenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

Haxoxneane HanOOJIBIIETO
¥ HAUMEHBIIIETO 3HAYECHUS
HENPephIBHOM (DYHKITUU Ha
OTpe3Ke

10

Haxoxnenre HanOoJIbIIero
Y HAMMEHBIIIETO 3HAUCHUS
HEenpephIBHON (DYHKIIMH HA
OTpE3Ke

11

Haxosxnenue HanOoJibIIero
Y HAaMMEHBIIIErO 3HAYEeHUs
HeNpepbIBHON (YHKLUHU Ha
OTpe3Ke

12

HaxoxnaeHue HanOOJIBIIETO
1 HAMMCHBIICI'O 3HAYCHU A




HENpepbIBHOW (QyHKIUU Ha
OTpe3Ke

13

[IpuMeHeHne npon3BOIHON
JUI HaXO0XKACHUS
HAWIY4IIEero peieHus B
MIPUKIIAIHBIX 3a7a4ax

14

[IpuMeHeHne npon3BOIHON
JUIS HaXO0XACHUS
HaWTY4IIEero peieHus B
MIPUKIIAIHBIX 3a7a4ax

15

[IpuMeHeHne npon3BoIHON
VI OIIPEJICJICHUS CKOPOCTH
U YCKOpEHUS Tpoliecca,
3aIaHHOTO (POPMYJION WK
rpagpukomM

16

[IpumeneHnne Tporu3BOIHOM
JUISL OIIPEJICIIEHUS CKOPOCTH
U YCKOpEHUS Mpoliecca,
3aJJaHHOTO (POPMYIION WK
rpagukomM

17

Kommnosunus ¢yHkimii

18

Komnozunus GyHKImit

19

Komnozunus GpyHKiui

20

I'eomeTpuueckue oOpa3bl
YpaBHEHUH Ha
KOOPAMHATHOU IIJIOCKOCTH




21

I'eomerpuueckue oOpa3bl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

22

KonTponbHas padora:
"UccnenoBanue GyHKIMIA C
MTOMOTIIBIO TTPOU3BOTHON"

23

IlepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEPBOOOPA3HBIX

24

[TepBooOpaznbie
AIIEMEHTapHBIX (PYHKIUH.
[IpaBuna HaxoxaAeHUS
MEepBOOOPA3HBIX

25

[TepBooOpasnbie
AJIeMEHTapHBIX (PYHKITUH.
[IpaBuna Hax0X ICHHUSI
epBOOOPa3HBIX

26

Hurerpai.
['eoMeTpuueckuii CMbICI
UHTerpaia

27

Brruucnenue
onpeaeIEHHOr0 HHTErpaia
no popmyne HeroTona-
JletiOuuma

28

Brruncienune
OTIPENIeIEHHOTO UHTErpaia
o ¢opmyne HeroToHa-




JletiOHua

29

[IpumeHeHnne uaTErpaa
JJI1 HaXOXKACHUA
IO e TIIIOCKUX (PUryp

30

IIpumeHnenne nHTErpaa
IUTSL HaXOKIEHUSI 00HLEMOB
TrCOMETPHUUCCKUX TCII

31

[Ipumeps! permeHui
g epeHInanbHbIX
ypaBHEHUU

32

[Ipumeps! permeHui
muddepeHnnanTbHbIX
ypaBHEHUU

33

Maremarnueckoe
MOJENUPOBAaHUE PeaTbHbIX
MIPOLIECCOB C MMOMOIIBIO
muddepeHnnanTbHBIX
ypaBHEHU M

34

KonTponsHas pabora:
"[TepBooOpa3nas u
uHTerpan”

35

Tpuronomerpudeckue
(GyHKIMU, UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U




rpaduKu

37

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

38

Tpuronomerpuueckue
(GyHKIMM, UX CBOWCTBA U
rpaduxu

39

Tpuronomerpuueckue
(GyHKIHMY, UX CBOWCTBA U
rpaduxu

40

OT160p KOpHEH
TPUTOHOMETPHUYECKHUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTHU

41

OT60p KOpHEH
TPUTOHOMETPHUYECKIX
YPaBHEHHIA C TIOMOIIHIO
TPUTOHOMETPHYECKOM
OKPYXXHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYXKHOCTH

43

OT10op KOpHEH




TPUTOHOMETPUYECKUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKOHN
OKPY>KHOCTHU

44

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

46

Pemenne
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

47

Pemrenue
TPUTOHOMETPUUYCCKUX
HEPaBEHCTB

48

KonTponrHas padora:
"I'paduknu
TPUTOHOMETPUUYECKHX
G yHKIHIA.
Tpuronomerpuyeckue
HepaBeHCTBA"

49

OCHOBHBIE METOIbI

peuICHU IMOKAa3aTCIbHBIX

HEPaBCHCTB

50

OCHOBHBIE METOIbI




pELIECHUS MTOKa3aTeNbHbIX
HEPABEHCTB

51

OCHOBHBIE METOIbI
pEIICHUS MOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METOIbI
pEIICHUS MOKa3aTeIbHBIX
HEPaBCHCTB

53

OCHOBHBIE METOIBI
pereHus
JorapuPMUIECKuX
HEPaBEHCTB

54

OCHOBHBIE METOIEI
perieHus
JoTapu(PMUIECKUX
HEPaBEHCTB

55

OcHOBHBIE METO/IbI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

56

OCHOBHBIE METO/IbI
peleHus
Jorapu(pMUIECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIbI
pEIIeHUs UPPALMOHATBEHBIX




HEpPABEHCTB

58

OCHOBHBIE METOIbI
PEIICHUS UPPAMUOHATBLHBIX
HEPABCHCTB

59

OCHOBHBIE METOIbI
PEIICHUS UPPAMUOHATEHBIX
HEPABCHCTB

60

OCHOBHBIE METOIBI
pelieHus: UpparMoOHaTbLHBIX
HEPaBEHCTB

61

I'pacdmueckue meTo b1
peLeHHs] UPPALOHAIBHBIX
ypaBHEHUU

62

I'paduaeckue meToap!
pELICHUs UPPALMOHATBHBIX
ypaBHEHU M

63

I'papuueckue MeTo b1
pEILIEeHUs T0KA3aTeIbHbIX
YPaBHEHUI

64

I'padmyeckue meTopl
pelIeHUs MOKa3aTeIbHbIX
HEPaBEHCTB

65

I'paduueckue MeTo b1
peLieHus
Jorapu(pMUIECKUX
YpaBHEHUH




66

I'padmyeckue meTo b1
pereHus
norapupMUIECKUX
HEPaBEHCTB

67

I'paduueckue meToap!
pelieHus
Jorapu(PMUYECKUX
HEPABEHCTB

68

I'paduaeckue meToap!
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(PpMUIECKUX
ypaBHEHUU

69

I'paduaeckue meToap!
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHEHU M

70

I'padmyeckue meTo bl
pelIeHUs T0Ka3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

71

I'padmyeckue meTopl
pELIEHU [T0KA3aTEIbHbIX U
sorapu(pMUIECKuX
HEPaBEHCTB

72

KonTponrHas padora:
"HppainnoHalbHbIE,




II0Ka3aTCJIbHBIC U
Jorapu(pMUICCKHe
HepaBeHCTBa"

73

KomruiekcHbie uncna.
AnreOpaunveckas u
TPUTOHOMETPUYECKAS
(dhopmBbI 3anucu
KOMIUIEKCHOTO YHCIIa

74

KowmruiekcHbie uncna.
AnreOpandeckas u
TPUTOHOMETPUYECKAS
(dhopmbI 3anucu
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue
OTIeparyy ¢
KOMIUIEKCHBIMHU YHCIIAMHU

76

Apudmernueckue
OTIepaIyy C
KOMIUICKCHBIMHU YHCJIAMHU

77

N3obpaxenue
KOMIUICKCHBIX YUCEI Ha
KOOPJIUHATHOU TIOCKOCTH

78

N306paxxenue
KOMILJIEKCHBIX YHCEJ Ha
KOOPJIMHATHOH IIIOCKOCTH

79

®opmyna Myaspa. Kopau




N-OU CTENEHU U3
KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau
N-0l CTENIEHU U3
KOMIUIEKCHOTO YHCIIa

81

[IpumeHeHne
KOMITJIEKCHBIX YHCEI JUIsI
peuieHus Gpu3n4ecKux u
reOMEeTPUUECKUX 3a/1a4

82

KonTpossnast pabora:
"KommiekcHspie yncna'

83

HarypanbHble u 1enbie
qucna

84

HarypanbHeble u 1ienbie
qucna

85

[IpumeHeHue nMpu3HaAKoOB
JETMMOCTH LIEJIBIX YHCe

86

[IpumeHeHnue nNpuU3HAKOB
JETMMOCTH LIEJIBIX YHCe

87

[IpumeHeHne NprU3HAKOB
JETMMOCTH LIETIBIX YHCEI:
HOJl u HOK

88

[IpumMeHeHMe MpU3HAKOB
JETUMOCTH LIEJbIX YHCEN:
HOJl u HOK

89

[IpumeHeHne Npu3HaKkoB




JCIIMMOCTHU I ECIBIX YUCCII:
OCTAaTKH 110 MOOYJIIO

90

[IpuMeHeHne pu3HAKOB
JEIMMOCTH LIEIIbIX YUCEI:
OCTaTKH IO MO0

91

[IpuMeHeHne npu3HaKoB
JICIIMMOCTH IIEIJIBIX YHCEIT:
anroput™ EBkinnaa nms
peLIeHHs 3a1a4 B IEIbIX
qHUCIax

92

KonTpossHas pabora:
"Teopus nenbix yucen"

93

CucreMa ¥ COBOKYITHOCTb
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METO/IbI
PELLIEHUS CUCTEM U
COBOKYITHOCTEMN
palMOHAIIBHBIX YPABHEHHUM

96

OCHOBHBIE METOIBI
pEIICHUS CUCTEM H




COBOKYITHOCTEHN
HppPalMOHAIBLHBIX
ypaBHEHU I

97

OCHOBHBIE METO/IbI
peuIeHus: CUCTEM U
COBOKYITHOCTEM
ITOKA3aTENbHBIX YPAaBHEHHUI

98

OCHOBHBIE METOIbI
peuIeHust CUCTEM U
COBOKYITHOCTEM
MTOKA3aTENbHBIX YPAaBHEHHUU

99

OCHOBHBIE METOIEI
pELICHUS CUCTEM U
COBOKYITHOCTEH
Jorapu(pMUIECKUX
ypaBHEHU M

100

OcHOBHBIE METOBI
PELLIEHUS CUCTEM U
COBOKYITHOCTEMN
Jorapu(pMUUECKUX
YPaBHEHUI

101

[IpumeneHnue cuctem Kk
PELICHUIO MATEMAaTUYECKUX
3a/1a4 U 3a71a4 U3
pa3nu4HbIX o0nacTeit
HAyK{ U peaJlbHOM KHU3HH,
MHTEpHpeTanus




IMOJIYYCHHBIX PE3YJIbTATOB

102

[Ipumenenne cucreM K
PELICHNUIO MAaTEMAaTUYECKUX
3a/1a4 U 3aJ1a4 u3
pa3IUYHBIX 00sIacTen
HAyKHU U pEaIbHOU KU3HH,
MHTEpIIpeTaLHs
MOJIyYE€HHBIX Pe3yJbTaTOB

103

[IpuMeHeHne HEpaBEeHCTB K
PELICHUIO MaTeMaTHYECKIX
3a/a4 U 3a/1a4 U3
pa3IUYHBIX 00JIacTen
HAaYKHU U PeaibHOM KU3HHU,
MHTEpIpeTanus
MTOJTY4YEHHBIX PE3YJIbTaTOB

104

KonTponsnas pabora:
"CucreMsl pallMOHaIbHBIX,
UppalMOHAIbHBIX
MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHeHUI"

105

PanyonanbHble ypaBHEHUS
C MmapaMeTpaMu

106

PanmonanbHbIe
HEpPABEHCTBA C
rapaMmeTpamMu




PanmoHanbHBIE CUCTEMEI C

107
napameTpamMu
HppaunonaisHbie

108 | ypaBHEeHHS, HEPABEHCTBA C
napaMmeTpamu

109 HppanmoHanbHbIe CUCTEMBI
C mapameTpaMu
[TokazarenbHbIe

110 | ypaBHEHHS, HEPABEHCTBA C
napaMmeTpamu

111 [TokazaTenbHbIE CHCTEMBI C
napameTpamu
Jlorapudpmuueckue

112 | ypaBHEHHUsI, HEpaBEHCTBA C
napameTpamu

113 Jlorapudmuueckue
CUCTEMBI C MapaMeTpaMu

114 Tpuronomerpuyeckue
ypaBHEHUS C TapaMeTpaMu
Tpuronomerpuyeckue

115 HEpPaBEHCTBA C
napameTpamu

116 Tpuronomerpuueckue
CHCTEMBI C ITapaMeTpaMu
[Toctpoenue u

117

HUCCICIJOBaHUC




MaTeMaTHYECKUX MOJENIEH
peaNbHBIX CUTYALHUM C
IIOMOIIIBIO YPABHEHHH C
rapameTpamu

118

[TocTpoenue n
HCCIeA0BaHuE
MaTE€MaTHYECKUX MOJENIEH
peaNbHBIX CUTYALHM C
ITOMOIIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

119

[Toctpoenune u
UCCIeIOBaHUE
MaTeMaTUYECKUX MOJIeIer
peanbHBIX CUTYaIUH C
MTOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapaMeTpamu

120

KonTponsnas pabora:
"3agaym ¢ nmapameTpamu"

121

[ToBTOpEHUE, 000OIICHNE,
CHUCTEMATU3AIUS 3HAHMIA:
"VpaBuenus"

122

[ToBTOpenue, 06061IeHNE,
CUCTEMATHU3AIUS 3HAHHIA:
"VYpaBHeHus"

123

[ToBTOpenue, 06061IeHNE,
CHUCTEMAaTH3aIMsl 3HAHWIA:




"VpaBuenus. CucteMbl
ypaBHEHUI"

124

[ToBTOpenue, o6oodIIEHNE,
CHCTEMAaTH3aIlHsI 3HaHWH:
"HepaBencrsa"

125

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIsI 3HAaHWH:
"Hepasencrsa"

126

[ToBTOpEeHue, 0600IICHNE,
CHCTEMAaTH3aIHs 3HAHWH:
"Hepasencrsa"

127

[ToBTOpEeHue, 0600IICHNE,
CHCTEeMaTH3aIus 3HAHWI:
"IIpousBoHas u eé
npuMeHeHue"

128

[ToBTOpEeHUE, 0000IICHUE,
CHUCTeMaTh3aIys 3HAHHMH:
"IIpousBoHas u eé
npuMeHeHue"

129

[ToBTOpEHUE, 000OIICHNE,
cucTeMaTH3alus 3HaHUM:
"IIpousBonHas u e€
puMeHeHue"

130

[ToBTOpenue, 06061IeHNE,
CUCTEMATHU3AIUS 3HAHHIA:
"NHTerpan u ero




npuMeHeHue"

[ToBTOpenue, 06001ICHNE,

131 CHCTEMAaTU3aLMs 3HAHWIA: 1
"qDYHKIII/II/I"
[ToBTOpenue, o6o0IICHNE,

132 CHCTEMAaTU3alMs 3HAHWIA: 1
"qDYHKIII/II/I"
[ToBTOpEeHuUe, 0600IICHNE,

133 CHUCTEMaTH3aIMs] 3HAHMH: 1
"(DYHKI_[I/H/I"

134 HroroBas KOHTpOJIbHASA 1 1
pabota

135 Hrtorosast KOHTpoIbHASA 1 1
pabota

136 [ToBTOpEHME, O606H1€HI:I€, 1
CHCTEMAaTH3alMs 3HAHUI

OBILIEE KOJIMYECTBO
136 10

YACOB II10 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






