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HOACHUTEJIBHAS 3AIINCKA

VY4eOHbI Kypc «Anredpa U Havajla MAaTeMAaTHYECKOTO aHAIN3ay SBIISCTCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpOTrpaMMme cpeaHero oodiiero odpa3oBaHus,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CIeUYnBaeT HHCTPYMEHTAIbHYIO 0a3y aJis
M3YYCHHUS BCEX CCTECTBEHHO-HAyYHBIX KypCOB, a C JPYyroil CTOPOHHI,
dbopMupyeT JIOrMUecKoe U a0CTPAKTHOE MBIIIJIEHHE O0y4YarolIuXcsi Ha YPOBHE,
HEOOXOUMOM JIJII OCBOCHHMS HWH(OpPMATUKH, OOIICCTBO3ZHAHUS, WCTOPHH,
CIIOBECHOCTH M JIPYTHX JTUCHUIUIMH. B pamkax paHHOro yd4eOHOTO Kypca
oOyJaromuecs: OBJIAJCBAIOT YHHBEPCATBHBIM SI36IKOM COBPEMEHHOW HayKH,
KoTOpas (GOpMyJIUPYyeT CBOU JOCTHIKEHHUS B MaTeMaTHIeCcKou (popme.

Y4eOHbIi Kypc anreOpbl M Ha4ajdl MaTeMaTHYECKOTO aHAJIN3a 3aKJIa/IbIBAeT
OCHOBY IS YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (U3UKW, XUMHH, OWOJIOTHH,
NOHMMAaHWS OCHOBHBIX TCHICHIIMN pPa3BUTHS SKOHOMHUKH W OOIIECTBECHHOM
KU3HU, TI03BOJISICT OPHUCHTUPOBATBCS B COBPEMCHHBIX IHM(PPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCITOJIB30BaTh UX JUIS JTAJIbHEHIIIETO
oOpa3oBaHHMs W B TIOBCEAHEBHOM KU3HU. B TO ke BpeMms OBIaJieHUE
aOCTpaKTHBIMU ¥  JIOTUYECKH CTPOTUMHU  KOHCTPYKLIMSIMHU  anredpbl U
MaTEMaTUYECKOTO aHallu3a pa3BUBAET YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTb, IOKA3bIBATh YTBEPHKACHUS C TIOMOIIBI0 MUHIYKIIUU
U paccyXaaTh JeAyKTHUBHO, HUCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIHIO,
abcTparupoBaHve U aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE W KPUTHUUYECKOE
MBIIIIJICHUE.

B xone m3ydenust yueOHOro kypca «Anredpa v Hayaia MaTeMaTU4eCcKOTo
aHanM3ay» oOydYaronIrecs Moay4yatoT HOBBIA OMBIT PEIICHUS MPUKIATHBIX 3aa4,
CaMOCTOSITEJIbHOTO ~ TMOCTPOCHMSI ~ MAaTeMAaTHUYECKUX  MOJIeNIeH  peajbHBIX
CUTYalllid, MHTEPIPETAIIMU TTOTYUYEHHBIX PEIICHUM, 3HAKOMSTCS C TMPUMEPAMH
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TMpUPOJIe, HAyKe U HUCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATUHIECKUMU OTKPHITHSIMU M MX aBTOPAMH.

VY4eOnbiii Kypc 001a1aeT 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MTOTEHITUATIOM,
KOTOPBIN peanm3yeTcss Kak dYepe3 Y4YeOHbIH MmaTepual, CIoCOOCTBYIOIINN
dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U 4yepe3 crnenuuky ydeOHOH
JESTENBHOCTH, TPEOYIOMEeH NPOJOIKUTEIHPHOW KOHIICHTPAIIMN BHUMAHWS,
CaMOCTOSITETbHOCTH, AaKKypPaTHOCTH W OTBETCTBEHHOCTH 3a TOJIYYCHHBIN
pe3yIbTar.



B ocnoBe meTtommku oOydeHus anreOpe ¥ HavyajgaM MaTEeMaTHYECKOTO
aHaln3a JEKUT ACITeTbHOCTHBINA MPUHIIUIT 00Y4ICHHUS.

B crpykrype yueOHOro kypca «Airedpa M Hayajla MaTeMaTUYECKOTO
aHalM3a» BBIACICHBI CIEAYIONUE COACPKATEIbHO-METOANYECKAE JIMHUU:
«Yucnma w  BeuuciacHUsA», «DOyHKIMU W Tpaduku», «YpaBHEHUS U
HEpaBeHCTBa», «Hauana MaTemaTHueckoro aHammza», «MHOXKECTBA U JIOTUKAy.
Bce oCHOBHBIE cOAep)KaTeNbHO-METOAMYECKHE JUHUHM HM3y4aloTCs Ha
NPOTSDKEHUU ABYX JIET OOy4YeHHMs Ha YPOBHE CpEIHEro oOIiero odpa3zoBaHMUS,
€CTECTBEHHO JOMOJHSS IPYT APYyra U MOCTETIEHHO HACHIIIAsICh HOBEIMH TEMaMH
U pazzaenamu. JlaHHBIH y4eOHBIH KypC SIBJISICTCSI MHTETPATHUBHBIM, MOCKOJBKY
o0BeuHsACT B ce0e ColepiKaHuEe HECKOJIbKMX MaTeMAaTHUECKUX JUCHHUTUIHH,
TaKUX Kak anredpa, TPUTOHOMETPHUS, MaTeMaTUYECKH aHalu3, TeOopHs
MHOXKECTB, MaTeMmarhdeckas Jormka u gpyrue. [lo wMepe Toro Kak
oOyuJaroliecs: OBjIaieBaloT BcE Ooyiee MMUPOKHUM MaTEMAaTHUECKUM alapaToM,
y HHUX IOCJIEIOBATEILHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEeMAaTUYECKyI0  MOJENb pEANbHOM  CHUTyalliW, MPUMCHITh 3HAHWUS,
MOJIYY€HHBIE TIPU M3YYECHHH Y4YEOHOro Kypca, NIl PEeIIeHHs] CaMOCTOSTEIbHO
chOpMyIMPOBAaHHOW MaTEeMaTUYeCKOW 3ajayd, a 3aTeM HWHTEepIPETUPOBATH
CBOU OTBET.

CopepxxarenbHo-MeToANYeCcKass JMHUS  «Yucma W BBIYHCICHUS
3aBepiaeT (OpMUPOBAHKWE HABBIKOB HMCIOJIB30BAHMS JEHUCTBUTENBHBIX YUCEN,
KOTOpoe OBIJI0O HaYaTO Ha YPOBHE OCHOBHOTO o01ero obpasoanus. Ha ypoBHe
cpeaHero obmiero obpasoBaHus 0co00e BHUMaHHUE yuensercs (HopMUPOBAHUIO
HABBIKOB PAIlMOHAJIBHBIX BBIYHCICHUN, BKJIIOYAIONIUX B ce0s HCIOJIb30BaHUE
pasnu4HbBIX (OpM 3alMCHU YUCIa, YMEHHE JeNaTh MPHUKUIKY, BBITOIHATH
npUOIMKEHHBIE BBIYMCICHUS, OIICHUBATh YWCIIOBBIE BBIPAXKEHUSA, padOTaTh C
MaTeMaTUYeCKUMU KOHCTAHTAaMU. 3HAKOMbIe OOYYarOIIMMCS MHOXKECTBa
HATypaJIbHBIX, IENIBIX, PAIIMOHATBHBIX U JTEUCTBUTEIBHBIX YUCEN JOTOTHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4Hcell. B KakaoM U3 3THX MHOXECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBIE €My CHEelUpUYECKUe 3aJaud W Ol epaluu:
JICTICHUE HAIleJio, OTNEePUPOBAHME OCTATKAMHW Ha MHOXKECTBE IIENBIX YHCE,
0COOBIE CBOMCTBA PAIMOHAIBHBIX U UPPAMOHATBHBIX YMCEN, apU(METUICCKHE
orepalyy, a TaKkKe HM3BICYCHHE KOPHSA HATYPAIbHOW CTETICHM Ha MHOXECTBE
KOMITJIEKCHBIX 4YHCeN. brarojgapsi mocieaoBaTeIbHOMY PACHIMPEHHUIO Kpyra
MCITOJIB3YeMbBIX YHCENT U 3HAKOMCTBY C BO3MOXKHOCTSIMU WX TPUMEHEHUS IS
pEeIICHHs] Pa3TUYHBIX 3a1ad  (QopMUpYyeTCs TPENCTaBIeHWE O EIUHCTBE



MaTeMaTUKU KaK HayKu U €€ POoJid B MOCTPOCHUU MOJENEH peallbHOro Mupa,
HIMPOKO UCHOJIBb3YIOTCS 00001IEHNE U KOHKPETU3ALIHS.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
o0y4yeHHUss Ha YPOBHE CPEIHEro oO0IIero o0pa3oBaHMs, MOCKOJBKY B KaXKJIOM
pasnene [Iporpammbl MpeaycMOTPEHO pPEIIEHHE COOTBETCTBYIOIIMX 3ajad. B
pe3yibrate OO0yYaroUIMecs OBJIAJEBAIOT PA3IMYHBIMU METOJAMH PEIICHUs
pallMOHATBHBIX, HPPAlMOHATBHBIX, IOKa3aTeIbHBIX, JOTrapuOMHUUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHCHHUH, HEPABEHCTB U CHUCTEM, a Takxke 3ajad,
cojiepkamux napaMmeTpbl. [lomydeHHBIE yMEHUSI IIUPOKO HUCIONB3YIOTCS TMPHU
UCCIEOBAaHUM (PYHKIMM C TOMOIIBIO TPOU3BOJHON, TIPU  PEIICHUU
NPUKIAIHBIX 3a7a4 W 3ajlad Ha HaXOXJACHUE HAWOOJIBIINX W HAUMEHBIINX
3HaueHui QyHkiuu. J[aHHas conepxaTenbHas JIMHUS BKIIOYAET B ce0S TaKKe
dbopMupoBaHue yMEHUN BBITIOJHATH pPacu€Thl 10 Gopmyram, mpeoOpa3oBaHuUs
pallMOHATBHBIX, HUPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a
TaK)Ke BRIPAKECHHH, COJIEpKAIUX CTENEHN U JiorapudMbl. biaromgapst uzy4eHuto
anreOpanyeckoro  Marepuajga  MPOUCXOAUT  JajbHEWIee  pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS 00ydYaromuxcs, GOpMHUPYIOTCS
HaBBIKM JIENYKTHBHBIX PACCYXJACHHH, paOdOThl C CHUMBOJBHBIMU (OpMaMH,
IOPEACTaBICHUS 3aKOHOMEPHOCTEM U 3aBUCHUMOCTEM B BHUIE PABEHCTB U
HepaBeHCTB. AureOpa mnpeanaraeT 3QQeKTUBHbIE MHCTPYMEHTHI U1l PElIeHUs
NPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJISIAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTHU KakK SI3bIKa HAYKHU.

CopepxarenpbHo-MeToAnYecKass JUHUS «DyHKIMU U TpaduKm» TECHO
NEPEIIeTaeTCsl ¢ APYTUMHU JTUHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIE 3aJa€T TOCIENOBATEIbHOCTh M3y4YeHUs wmartepuana. M3ydyeHue
CTETICHHOW, TIOKa3aTeIbHOM, JOrapuMUUYECKOH H TPUTOHOMETPUUYECKHUX
(GyHKIIMH, WX CBOMCTB U TpadHKOB, MCIOIb30BaHUE (YHKIUN IS PEIICHUS
3a/1ay U3 JPYruxX yu4eOHBIX MPEIMETOB U PEAbHOM KU3HHU TECHO CBA3aHO KaK C
MaTeMaTU4eCKUM aHaJU30M, TaK U C pEllIEHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu
TOM OOJBIIIOC BHUMAaHUE YAEseTcs (QOPMUPOBAHHUIO YMEHHS BBIPAKATh
dbopMynamMu 3aBUCHMOCTH MEXKIY Ppa3INYHBIMU BEIMYWHAMH, HCCIEI0BATH
MOJIy9eHHBIE (DYHKITMH, CTPOUTH UX rpaduku. Matepuai 3TOi coaepKaTeIbHON
JUHUAU HalEJIEH Ha pPa3BUTHE YMEHUN W HABBIKOB, MO3BOJISIIOLIMX BBIPAXKATH
3aBUCUMOCTH MEXAY BEIMYMHAMH B pa3InyHOW (opMme: aHaTUTHIECCKOM,
rpadudeckoi W CciaoBecHOW. FEro wu3ydeHume CHocoOCTBYET pa3BUTHIO



AITOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETHU3AIUH,
HCTIOJIb30BAHUIO aHAJIOTUH.

ConepxatenbHas muHug «Hauana maTeMaTnueckoro aHajan3a MO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYyr KaKk MaTEeMaTUYeCKUX, TaK U MPUKIATHBIX
3a/1a4, JOCTYMHBIX OOyYaroUUMCs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTH
CTpOUTh TpadUKH CIOXKHBIX (YHKIMI, ONpenensiTh HMX HauOOJbIINE U
HAaUMEHBIIINE 3HAYCHMUS, BRIUUCIATH IUIOMIAau GUryp U 00BbEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOpPEHHUsI MpoIieccoB. JlaHHas coaepkaTebHas JMHUS OTKPHIBACT
HOBBIE BO3MOXXHOCTH TOCTPOCHHUS MAaTEMaTHYECKUX MOJIeNield peallbHBIX
CUTyalui, MO3BOJISIET HAXOJUTh HAWJIYy4Illee PEIICHHE B MPUKIAJHBIX, B TOM
YUCJie  COIMAJbHO-DKOHOMHUYECKHMX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYEeCKOTO  aHajJin3a  CIOCOOCTBYET  pPa3BUTHIO  abOCTPaKTHOrO,
(bopMaTbHO-IOTMYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUMN
pacrio3HaBaTh TNPOSIBICHUS 3aKOHOB MAaTeMaTUKM B HayKe, TEXHHUKE W
uckyccrpe. O0yuaronuecs y3HalT O BBIJAIOIMIUXCS Pe3yJibTaTaX, MOJTYyUYeHHBIX
B XOJIC PAa3BUTHS MaTEMaTHUKHU KaK HAYKH, U 00 UX aBTOpax.

ConepxarenbHO-MeToAuYeCcKas TUHUS «MHOXKECTBA U JIOTHKA)» BKIIIOYAET
B ce0sl AJIEMEHThl TEOPUU MHOKECTB U MaTeMAaTHYECKOW JIOTUKH. TeOopeTHKO-
MHOKECTBEHHBIE TPEJACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIbHOMU
MaTeMaTHK{ M TpejiaraloT HanboJiee YHUBEPCAIBHBIM S3BIK, 00BEIUHSIOMINMI
BCE pa3liesibl MaTeMaTHKU W €€ TPUIIOKEHHUH, OHU CBA3BIBAIOT pPa3HbIC
MaTeMaTUYECKUE NUCHUILUIMHBI U UX TPUIIOKEHUS B enuHoe 1enoe. [loaromy
BOXHO JIaTh  BO3MOXXHOCTh  OOydYaroIeMyCs TOHHMaTb  TEOPETHUKO-
MHO>KE€CTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTHKH M HCIOJb30BaTh €ro A
BBIPAXKCHHUSI CBOMX MbICJICH. J[pyruM BaKHBIM NPU3HAKOM MATEMAaTUKU Kak
HAayKH CIIeIyeT NPHU3HATh CBOWCTBEHHYIO €W CTPOrocTb OOOCHOBaHUU U
CJIEIOBAaHME  OMNPEACIEHHBIM  IpaBWJIaM  IIOCTPOCHHUS  JIOKA3aTEJIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTHYECKOH JIOTHMKH CTIIOCOOCTBYET Pa3BUTHUIO
JIOTMYECKOTO MBIIIJICHUST O00Yy4Yaroluxcsi, I03BOJIIET WM CTPOUTH CBOM
pacCy)XJIeHHsT Ha OCHOBE JIOTMYECKHUX TMpaBmwiI, (GOPMUPYET HaBBIKH
KPUTHYECKOTO MBIILJICHUS.

B yuebHOM Kypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTE€MaTUUYECKOTO0 MOJECIUPOBAHUS, KOTOPhIE MTPHU3BaHbI
crocoOCTBOBaTh (POPMHPOBAHHMIO HABBIKOB ITOCTPOCHHUS MOJIEIEH peaabHBIX
CUTYyallMi, HUCCIEAOBAHMUS ATHX MOJEJed C TMOMOINBIO0 ammapara aareopsl U
MaTEeMaTHYECKOr0 aHaIu3a, MHTEPIPETAIMU TOJTYYEHHBIX PEe3yabTaToB. Takue



3a/laHUsl BIUIETEHBI B KaXIbl W3 pPa3[eloB MPOTPaMMbl, MOCKOJbKY BECh
Marepuan yuyeOHOTO Kypca IIUPOKO HUCMOJb3YeTCs MJis PEIICHUS MPUKIaTHBIX
3amgad. [lpum pemieHUM peanbHBIX MPAKTUYECKUX 3a7ad  oOydaromniuecs
pa3BUBAIOT  HAOIIOJATEIBbHOCTh, YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, UCIOIb30BaTh AHAJOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npobsemy. JlesTeapHOCTh 110 (OPMUPOBAHUIO HABBLIKOB PEIICHUS MPUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe U3YUCHUS BCEX TeM yd4eOHOro Kypca «Anredpa
U Hayaja MaTeMaTUYeCKOTO aHau3a.

Ha wusyuenue ydebHOro Kypca «Anrebpa W Hayajga MaTeMaTUYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HENEIO), B
11 knacce — 136 yacoB (4 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbhabie uncna. OOBIKHOBEHHBIE U JACCATUYHBIE APOOH, MPOILICHTHI,
OeckoHeuHble nepuoanyeckue apoou. I[Ipumenenue npoOel M MPOLIEHTOB s
pelIeHUs] MPUKIAIHBIX 3aJlad M3 Pa3IMYHbIX OTpaciell 3HAHUW M PealbHOU
KHU3ZHU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIBHBIE W UPpPAlMOHAIBHBIE YHCIA.
ApudmeTndyeckue omepanud ¢ JIGUCTBUTEIBHBIMU  4yuCIaMU. Moyinb
JNEUCTBUTENILHOTO 4YHCIa U ero cBoicTBa. [IpuOnamkEHHbIE BBIYUCICHUS,
MpaBUIa OKPYTJICHUS, MPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1ensiM nokaszareneMm. bunom HerooTona. Hcenonb3oBaHue
noaxoasnien  GOpMbBI  3amUCU  JEHUCTBUTEIBHBIX YWCEN IS pEelICHHUs
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM ITIOKa3aTeJeM M €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CsoiictBa norapudma. JlecsiTuuHble M HaTypaJbHbBIC
Jorapudmel.

Cunyc, KOCUHYC, TAaHT€HC, KOTAHT€HC YMCJIOBOTO aprymeHTa. ApKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YUCJIOBOI'0 apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxmecTBa M TOXIIECTBEHHBIE IpPeoOpa3OBaHMA. YpaBHCHHE, KOPCHb
ypaBHeHUA. PaBHOCWIIbHBIC YpaBHEHUS U YpaBHEHUs-CeACTBUsA. HepaBeHCTBO,
pELICHUE HEPAaBEHCTBA.

OcCHOBHBIE METOJIBI PEIICHUS 1IEJIBIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN
Y HEpPaBEHCTB. MHOrO4YJIEHBI OT OJHOW NMEpEMEHHOMU. JleeHrne MHOrowieHa Ha
MHOIOWIeH ¢ ocTrartkoM. Teopema be3y. MHoOrowiensl ¢ UEIbIMU
kodppunmenramu. Teopema Buera.

[IpeoGpa3oBaHs YUCIOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonanbHbie YpaBHEHUS. OcHOBHbIE METOJIbl  pEeLICHUs
HMppallMOHAIBHBIX YPaBHECHU.

[lokazarenbHble ypaBHeHUSI. OCHOBHBIE METO/bI PEIICHUS MOKA3aTEIbHBIX
YPaBHEHHM.



[IpeoGpa3zoBaHue BbIpaXKEHH, COAEPKAIIUX JOTaPUPMBI.

Jlorapupmudeckne  ypaBHeHHs.  OCHOBHBIE ~ METOABI  PEIICHUS
Jorapu(pMUUECKUX YpaBHEHHIA.

OcHoBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbL. [IpeoGpazoBanue
TPUTOHOMETPUIECKUX BBIPAKCHUI. Pemenne TPUTOHOMETPUIECKUX
YPaBHEHUM.

Pemienue cucrem JIMHENHBIX YpaBHEHUH. Marpuua CHUCTEMBI JIMHEHHBIX
ypaBHeHHH. OnpenenuTenb MaTpUIbl 2X2, €ro Te€OMETPHUYCCKHUN CMBICT U
CBOWCTBA, BBIUMCICHHE €ro 3HAYCHHS, NPUMEHEHHE ONPEACIUTENs s
pEIICHHUST CUCTEMbl JIMHEHHBIX ypaBHCHHM. PelleHWe NpUKIATHBIX 3a1ad C
MOMOIIBIO CHCTEMBbI JIMHEHHBIX YypaBHeHUH. lccrnemoBaHue MOCTPOCHHOM
MOJIEJIH C TIOMOIIBIO MATPHI] M OTIPEICIIUTEICH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENICH pealbHOM CUTYallMH C MOMOIIBIO
yYpaBHCHHMI M HepaBeHCTB. [I[puMeHeHre ypaBHCHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a/ad M 3a7ad U3 pa3InyHbIX O0JlacTell HaAyKW W peajbHON
KU3HU.

DOyHKUUH U TPaPUKH

OyHKIMsI, crnocoObl 3amaHus (yHKIUU. B3aumHO 00paTHBIC (YHKIIUU.
Komnosunus dyakmuit. ['paduk dyakmuu. DinemeHTapHbIe TpeoOpa3oBaHUs
rpaduKoB G yHKITUH.

O6nactp onpenieNIeHUs] U MHOXKECTBO 3HaUeHu QyHkiuu. Hynu ¢dyHkumu.
[IpomexxyTkn  3HaKomocTosTHCTBA.  UETHBIE ¥ HEYETHBIE  (PYHKITUU.
[lepuonuueckue  QyHkiuu.  [IpoMexyTKH  MOHOTOHHOCTH  (DYHKIIHH.
MakcumyMbl 1 MUHUMYMBI QyHKiuu. HaunbGonbiliee 1 HauMeHbIIee 3HAYCHUS
(GyHKIMM Ha TTPOMEXKYTKE.

JluneitHas, kBaApaTuyHas U APOOHO-TUHEHHAs (YHKIUU. DIIEMEHTApHOE
WCCJIeIOBAHNE U MTOCTPOEHUE X IPAPUKOB.

CrerneHHas GyHKIMS C HATYPAJIBbHBIM U LIETBIM TIoKa3zateneM. EE€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduKk KOpHS N-Oi CTENEHU Kak (QyHKIUH OOpaTHOI
CTETICHU C HATYPAJIbHBIM MTOKA3aTeIIEM.

[TokazatenbHast u morapudmuueckass GyHKIIMHA, UX CBOWCTBA U Tpaduky.
Hcnonp3oBanue rpadukoB GyHKIUN TSl peIISHUST YPAaBHEHU.

Tpuronomerpudeckass OKpY>XHOCTb, OINpPEIEIEHUE TPUTOHOMETPUUIECKHUX
(GYHKITUH 9HCIIOBOTO apTyMEHTA.

OYHKITMOHAIBHBIE 3aBUCUMOCTH B PEATbHBIX MpOIEcCaX W SBIICHHSIX.
I'paduku peaibHBIX 3aBUCUMOCTEH.



Hayana MaTeMaTH4eCKOro aHaIu3a

IlocnenmoBaTenpHOCTH, CIOCOOBI 3aJaHUs IIOCHEAOBaTeIbHOCTEH. MeTton
MaTeMaTH4eCKON WHyKIIHH. MoOHOTOHHBIE U OTpaHUYCHHBIE
[IOCJIEI0BATEILHOCTH. VICTOpUS BOSBHUKHOBEHUS MAaTEMaTUYECKOIO aHaIM3a KaK
aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernyeckas U TreoMeTpuUyeckas  mporpeccud. beckoHeuHO
yObIBaromas reomerpuueckas nporpeccus. Cymma O€CKOHEUHO YObIBAIOIIEH
F€OMETPUUYECKON IPOrpecCruy. JIMHENHBI U DKCIIOHEHIMAJIbHBIM pocT. Yucmuo
e. dopmyna CIOXHBIX IPOUEHTOB. Mcnonb30BaHKUe MPOrPECCUU U1l PELICHUS
pealbHBIX 3374 IIPUKIIAJHOTO XapaKTepa.

HenpepoiBHble GyHKIMHM W UX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB Qynkiuid. CBoicTBa (YHKUMI HENPEPHIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB MJI1 PEIIEHUsT HEpaBEHCTB. [IpuMeHEHUE CBOICTB HENMPEPBIBHBIX
GyHKUUN 111 penieHus 3a1ay.

Ilepeass  w  BrOpas  mpousBojgHble  ¢yHkuuu.  OmnpeneneHue,
r€OMETPUYECKUH U (PU3MYECKUM  CMBICI  MPOU3BOJHOW.  YpaBHEHHE
KacaTeJIbHOM K TpaduKy (PyHKITUH.

[IpousBognble  snemMeHTapHBIX  (pyHKumMi. IIpousBonHas  CyMMBI,
POU3BEJICHUS], YACTHOTO U KOMIIO3ULINU ()YHKLUH.

MHoxecTBa U JIOTHKA

MHoOXxecTBO, onepaldy HaJ MHOXECTBAMU U MX CBOMCTBA. JlmarpaMmsl
Oitnepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjis
ONMCAHUs PEAIBHBIX INPOLECCOB U SABICHUM, IIPU PEUICHUU 3a7a4 U3 JPYTHUX
y4eOHBIX TIPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBUE,
JOKa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIIACC

Yucsa v BbIYMCICHUS

Harypanbubie u 1nenbie uyucna. [IpuMeHeHHE MNPU3HAKOB JEIMMOCTH
LEeTbIX YKces, HauOonbuil oomuil nenurens (nanee — HOJl) n HauMmeHblee
obmee kpatHoe (nanee — HOK), octatkoB 1mo Moayiro, anroputMa EBkimuaa mis
peluieHus 3a7a4 B LIEeJbIX YUCax.

Kommnekcupie uncna. Anrebpandeckas W TpUTOHOMETpUYecKas (HOpMbI
3alUCU KOMIUIEKCHOTO yucia. ApudMeTHdecKrue onepanud ¢ KOMIUIEKCHBIMU



yuciamMu. M300pakeHne KOMIUIEKCHBIX 4YMCENl Ha KOOPIMHATHOM IJIOCKOCTH.
@opmyna MyaBpa. KopHm n-oii crTeneHM U3 KOMIUIEKCHOTO YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  YHCENl IS perieHuss  (U3UMYECKUX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUS ¥ HEPABEHCTBA

Cucrtema M COBOKYNHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTbop KOpHEW TPUTOHOMETPUYECKUX YpPaBHEHUH C€  TOMOUIBIO
TPUTOHOMETPUYECKOU OKPY’KHOCTH. Pemenue TPUTOHOMETPUUECKUX
HEPABEHCTB.

OcCHOBHBIE METOJbl pEUICHUS TMOKA3aTEeNbHBIX U JOTrapupMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METOZIBl PEUIEHUS CUCTEM U COBOKYIHOCTEH palMOHAJbHBIX,
UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMHUUECCKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHeHne  ypaBHEHHM, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3IUYHBIX O0JIacTell HayKu U peajbHOU
YKU3HU, UHTEPIPETALNS ITOJTYYEHHBIX PE3YJIbTaTOB.

DOyHKUUH U TPaPUKH

I'paduk xommosuiuu ¢GyHkuuii. ['eomeTpuueckue oOpasbl ypaBHEHHH U
HEPABEHCTB HA KOOPJAUHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

I'paduueckre MeToabl pelieHUs YpaBHEHUN W HepaBeHCTB. | padudeckue
METO/Ibl PEUICHHUS 3aa4 C TapaMeTPaAMU.

Hcnonb3oBanue rpadukoB GyHKIUNA Uil UCCIENOBAHUS IPOIIECCOB U
3aBUCUMOCTEH, KOTOPBhIE BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 JPYTUX YIeOHBIX
MPEIMETOB U PEAIIbHOM KU3HMU.

Hayajia maTeMaTH4€CKOr0 aHAJIU3a

[Tpumenenne mMpou3BOIHON K HCCIeOBaHUIO (YHKIIMNA HA MOHOTOHHOCTD
U DJKcTpemMyMbl. HaxoxaeHwe HauOONBIIETO YW HAWMEHBIIETO 3HAYCHUMA
HENpephIBHON (DYHKIIMU HA OTPE3KE.

[IpuMmeHeHne NPOU3BOMHON I HAXOXKIACHHS HAWJIY4IIErO PEIIEHUs B
MPUKIAAHBIX 3a7a4ax, JJs ONpPENECICHHs CKOPOCTH M YCKOPEHHs IMpolecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.



[lepBooOpa3Has, OCHOBHOE CBOMCTBO NepBOoOpa3HbIX. [lepBooOpas3Hbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoX1eHUs IEpBOOOPa3HBIX.

WNuterpan.  I'eomerpuueckuii  CMbICH  HMHTErpaysia.  BeluucieHue
onpenenéHHoro uHTerpana mno ¢popmyne Hetorona-JleiiOnua.

[IpumeHeHnue uHTErpana AJid HAXOXKIEHUS IUIoIaael MIOCKUX (puryp u
00BEMOB T€OMETPUUECKHUX TETI.

[Tpumepsl pemenuid quddepeHnranbHbIX ypaBHeHU. Maremaruueckoe
MOJIETUPOBAHME pEATbHBIX MPOIECCOB € MOMOIIbI0 U depeHnnanTbHbIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA MW  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHbL) HA VPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUSA:

chOpPMHUPOBAHHOCTh  TPAXJAAHCKOM  MO3MLMK  OOy4aromerocss  Kak
AKTUBHOTI'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIeCTBa, MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]P, SIBJICHUMH,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, ONPOCHl U JPYroe), yMEHue
B3aUMOJICICTBOBATh C COLMAIBHBIMH HWHCTHUTYTaMH B COOTBETCTBHHM C WX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPaKJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIICHUE
K JOCTHKEHHSIM POCCHUHUCKHMX MAaTeMaTUKOB M POCCUKCKON MaTeMaTH4YeCKOW
IIKOJIbI, WCIIOJb30BAaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HaHHUE JTTYXOBHBIX IEHHOCTEN POCCUHCKOTO HapoJa,
c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, OSTUYECKOTO IOBEICHHUS,
CBA3aHHOIO C TMPAaKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKH U
NEATENIbHOCTBIO  yYEHOrO0, OCO3HAaHUE JIMYHOINO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAsl 3CTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, pELICHUH, paccyXJIeHuH,
BOCIIPUUMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTEMAaTHUYECKUE 3HAHUS B
WHTEpPEcax 3J0pOBOTO H 0Oe3omacHOro o0pa3a JKHW3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXHUM 3aHATAN W OTIbIXA, PETyJspHas (Ppu3ndeckas aKTHBHOCTH), (DU3UIECKOE



COBEPIIEHCTBOBAHUE npu 3aHATHUIX CIIOPTUBHO-030POBUTEIBHOM
JeSTENbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYyIy, OCO3HAHHWE IIEHHOCTH TPYIOJIIOOUs, HMHTEpPEC K
paznuuHbIM  cPepaM  NPo(ecCHUOHANBHOW  JIESITEbHOCTH, CBSI3AHHBIM C
MaTeMaTUKOW U €€ TMPUIOKEHUSIMH, YMEHHE COBEpPILAaTh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peanu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W CIIOCOOHOCTh K  MAaTeMaTHYeCKOMY O00pa3oBaHUIO |
caM000pa30BaHUI0 Ha MPOTSIKEHUM BCEW >KU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELICHUHU PAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DPKOHOMHMUYECKUX  MPOLIECCOB HAa COCTOSHUE MPUPOJHON U
COLIMAJILHOM CpeJllbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTallUd Ha TPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM ISl perieHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOJKHBIX MTOCJIEICTBUI JJIs1 OKPYKAOUIEH CPEIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAaKTHKW, T[OHUMaHUE
MaTEMaTUYECKON HAyKH Kak c(hepbl YeTOBEUYECKOW AESTENbHOCTH, JTANoB €€
pa3BUTUA M 3HAYMMOCTH JUIsl Pa3BUTHS LMBUJIM3AIMHU, OBJAJEHUE SI3BIKOM
MaT€MAaTHUKA MU MaTeMaTU4YEeCKOW KyJIbTypOW KakK CpPEIACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYHIECTBIISAITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBU:

BBISIBJISTh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHIMH, (OPMYIHPOBATH
OTIpEJICIICHHUSI MOHSITHA, yCTaHABJIUBATH CYIIECTBCHHBIH  TMPHU3HAK
KIaccu(UKanuu, OCHOBaHUSA Ui OOOONMICHWS] W CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;



BOCTIpUHUMATh, (HOPMYIHpPOBaTH H  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEpAUTENbHBIE U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTHBOpeYrs B (paKTax, JAaHHBIX, HAOMIOMCHUAX U YTBEPKICHUAX, Tpe/IaraTh
KPUTEPUU /ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA,

JieNiaTh BBIBOJBI C HCIOJBb30BAaHWEM 3aKOHOB JIOTHUKH, JCTYKTHBHBIX M
WHAYKTUBHBIX YMO3aKIIOUeHUN, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

POBOJIUTH CaMOCTOSITEITEHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpXACHUN (IpSMBIE W OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIIHIO,
NPUBOANTH TIPUMEPHl U  KOHTPIPUMEpPH, OOOCHOBHIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBL;

BbIOMpATh CMoco0 pelieHus y4eOHOW 3amaud (CpaBHUBATHh HECKOJIBKO
BAPUAHTOB pEIICHHWs, BBHIOMpATh HaumOoJee MOAXOMAIIMA C  y4ETOM
CaMOCTOSITEITLHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbcKue AeiicTBUA:

UCTIOJIh30BaTh BOIMPOCHI KaK HMCCIIETOBATEIBCKUI WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCHI, (UKCUPYIOIIUME TPOTHBOpPEYHE, MpoOIemy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOAUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHME IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa,
SBJICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXIy O0ObEeKTamu,
SBJICHUSIMH, TIPOIIECCaAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHNS M BBIBOJIBI IO pe3yJbTaTamM
NPOBENEHHOTO HAOMIOACHUS, WCCJIEIOBAaHUS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IpOIlEcca, a TaKkKe BbIIBUraTh
IPEIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATH J1e(pUUUTHl MH(OPMALIMU, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U JJIS PEIICHUs 3a]a4uu;

BBIOMpaTh ~ MHQOpPMAIMIO W3  HMCTOYHMKOB  PAa3lUYHBIX  THIOB,
aHaJIM3UPOBaTh, CHUCTEMATH3UPOBaTh U HHTEPIPETUPOBATH HH(GOPMALUIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

CTPYKTYpUPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INMYHbIX (hopMax,
WJLTIOCTPUPOBATH TPaPUUECKH;



OLICHUBATh HaJEKHOCTh uH(popmMauu 1o CaMOCTOATEILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIECHHUSI B COOTBETCTBUHM C
YCJIOBUSIMU U IIEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHMS B YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PelICHUs
3a/1a4i, KOMMEHTHUPOBATD MOJTYyUYCHHBIN pe3yJbTar;

B X0J1€¢ OOCYXJIEHHUS 3a]]aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajadi, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TTOUCK
peIIeHus, COMOCTaBIIATh CBOU CYXICHUS C CYXXJISCHUSIMHU JIPYTHX YYaCTHHUKOB
nuasora, OOHapyXKUBaTh Pa3JIMUUE U CXOJICTBO MO3UIIMMI, B KOPPEKTHOU popme
dbopMynTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pEe3yabTaThI pereHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUS, MPOEKTa, CaMOCTOSITEILHO BBHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj71a4 IPE3CHTAIIMN U OCOOCHHOCTEH ayTMTOPHH.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUS 3aa4d, BHIOUPATH CIIOCO0 pelieHus
C yu€TOM HMEIIIUXCA pPEecypcoB H  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBAaTh M KOPPEKTUPOBATh BAPHUAHTHI PEIICHHH € Y4ETOM HOBOM
uHdOpMaIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIQJI€Th HABBIKAMHM IIO3HABATENbHOW pedJIeKCHH KaKk OCO3HAHUs
COBEpIIAEMbIX JIEMCTBUH U MBICIUTEIbHBIX TMPOLECCOB, HX PE3YyJIbTATOB,
BJIQJIETh CHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa
pelieHns MaTeMaTUYeCKOU 3aauH;

OpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpU PEIICHUU
3a/laud, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCT HAa OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUSM, OOBACHIThH
MPUYUHBI  JTOCTMXKEHUSI WJIM HEIOCTUKEHHSI Ppe3yJIbTaTOB JIESITENIbHOCTH,
HAXOJUTh OMNOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:



MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHIUBUYAJIbHOM paboThl MpU pELIEHWH Y4YEOHBIX 3a7ady, NPUHUMATHh LENb
COBMECTHOW JEeATENbHOCTH, MJIAHUPOBATH OPIaHHU3ALUI0 COBMECTHOM palOTHI,
pacnpenensaTh BUAbl paboT, JOroBapuBaThCsa, 00CYX AAaTh MPOLECC U Pe3yabTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYNIOBLIX popMax pabOThl (00CYy)aeHUsI, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYPMbD» U UWHBIE), BBIIIOJHIATH CBOK 4YacTh palbOThl U
KOOPJMHUPOBATH CBOU JCHCTBUSL C JAPYTMMH YICHAMH KOMAaHJbl, OLIEHHUBATH
KayecTBO  CBOEr0  BKJaJa B  OOWMH  MOPOAYKT IO  KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOIEUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kjacce oOy4aromMiics TMOJYYUT CICAYIOIIUE
IpEeAMETHBIE PE3YJIBTAThI IO OTJICIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia v BBIYMCICHUS:

CBOOOJTHO OMEpUPOBATh MOHATUSMU: PAIMOHATLHOE YUCIIO0, OECKOHEUHas
nepuoauveckass JpoOb, TMPOIEHTH, HPPALHOHATIBLHOE YHCIO, MHOXXECTBA
palMOHATIBHBIX U IEMCTBUTEIbHBIX YHCEI, MOYJIb IEHUCTBUTEIBLHOTO YNCIA;

OPUMEHSTh ApOOM W TPOLEHTHI [JIS pPEUICHUs NPUKIAIHBIX 3a1ad U3
Pa3JIWYHBIX OTPACIIEH 3HAHUN U PEAUTbHOU )KU3HU,

OPUMEHSATh  NPUOMMKEHHBIE  BBIYKMCICHMS, TpaBUia  OKPYIJICHUA,
NPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYMCICHUN;

CBOOOJTHO OIEpUPOBATh TMOHSATHUEM: CTETNEHb C IEJIbIM IOKa3aTeleM,
UCIIONIb30BaTh MOAXOAANIYI0O (opMy 3amucu JEWCTBUTEIBHBIX YHUCEN IS
peleHns NPakKTUYECKUX 3a7a4 U MPeICTABICHUS IaHHBIX;

CBOOOJHO  OMEpUPOBATh  TOHATHEM:  apU(METUYECKUN  KOpPEHb
HaTypaJbHOW CTEIICHH;

CBOOOJTHO  OMEpUpPOBATH TMOHATHEM: CTENEHb C  palMOHAIBHBIM
MOKa3aTeseM;

CBOOOJTHO OMEPHPOBATH TOHIATHUSAMU: JOrapuPM UYHUCIA, NECATUYHBIC U
HATypaJIbHBIC TOTAPUDMBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOT'O apTyMEHTA;



ONEpPUPOBATh MOHATUSIMHU: ApPKCHUHYC, AapPKKOCMHYC M apKTaHIEHC
YUCJIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO  ONEpUPOBATh  TOHSATUAMHU:  TOXKJIECTBO,  YypaBHEHWE,
HEPABEHCTBO,  PAaBHOCHWJIbHBIE  YpPaBHEHHS W  YPaBHEHUA-CJIECACTBUS,
PaBHOCUJIbHBIC HEPABEHCTBA;

OPUMEHATh PAa3JIUYHbICE METOJbl PEIICHUS pPAIMOHAIBHBIX U APOOHO-
pallMOHANBHBIX YPaBHEHUM, MPUMEHSATH METOJ HWHTEPBAJIOB [JI1 PEUICHUS
HEpPABEHCTB,;

CBOOOJIHO OTMEPUPOBATH MOHSITUSIMH: MHOTOUYIEH OT OJHOUW MEPEeMEHHOM,
MHOTOYIEH C IeJbIMA KOod(pUIIMeHTaMU, KOPHU MHOTOWICHA, MPUMEHSTh
JEJIEHUE MHOTO4YWIEHAa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy be3y um Teopemy
Buera qns pemenns 3anady;

CBOOOJIHO OIEPUPOBATh MOHATHSAMU: CHUCTEMa JIMHEWHBIX YpaBHEHH,
MaTpuila, OMNPEACNUTENIb MATPUIBl 2 X 2 W €ro reoOMETPUYECKUN CMBICH,
UCIIOJIb30BaTh CBOMCTBA ONMPEACHUTENs 2 X 2 JJis BBIYUCICHUS €T0 3HAYEHUS,
OPUMEHATh OINPENETUTENN JJIS PEIICHHUS CHUCTEMBbl JIMHEHMHBIX YpaBHEHUU,
MOJENHNPOBATh pEalbHbIE CUTyalMd C T[IOMOUIIBIO CHUCTEMBl JIMHEWHBIX
YpaBHEHUW, HCCIIEIOBATh NOCTPOEHHBIE MOJEIU C IOMOLIBI0 MAaTpHll U
onpeneNnuTeNe, MHTEPIPETUPOBATD MTOTYyUYECHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBAa JEWCTBHI C KOpPHAMM g TpeoOpa3oBaHUs
BBIPAKECHUM;

BBITIONHATh MPEoOpa30BaHUA YHWCIOBBIX BBIPAKEHUN, COJAEpKAIINX
CTEIEHHU C pallMOHAJIbHBIM ITOKA3aTEeIIEM;

UCITOJTh30BaTh CBOMCTBa jorapu(MoB TUISt npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: UPPAIMOHAIIbHBIE, TTOKa3aTeIbHBIC U
norapuMUYECKUE ypaBHEHHUS, HAXOAUTh WX PEIICHUS C MOMOIIbIO
PaBHOCUJIBHBIX ITEPEXOJ0B WIIH OCYILIECTBIISASI IPOBEPKY KOPHEW;

IIPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKUE bopmybl TSt
nmpeo0pa3oBaHus TPUTOHOMETPUUECKUX BBIPAKCHHIA,

CBOOOJTHO OMEPUPOBATH TOHATHEM: TPUTOHOMETPUUYECKOE YpPaBHEHHE,
MPUMEHSATh HEOOXOauMble (QOPMYNBI  JIsi PEMICHHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPABHEHHI;



MOJICTTUPOBaTh peabHbIe CHTYallMd Ha S3bIKE aireOpbl, COCTAaBIATH
BBIpQXKCHHS, YpaBHEHHs, HEPAaBEHCTBA IO YCJIOBHIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENH C MCIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUHA U TPAaPUKU:

CBOOOJIHO OMEpUPOBATH MOHATHAMH: (YHKIHUSA, CHOCOOBI 3aJaHus
(yHKIMK, B3aMMHO OOpaTHble (YHKIUU, KOMNO3uLMsA (QYHKUUNA, rpaduk
(yHKIMH, BBIMOJHATD 3JIEMEHTapHbIE peoOpa3zoBaHus rpaduKoB G yHKIUT;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: 00JIACTh ONPENIETECHUS U MHOXKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OIEpPHPOBATh TOHATUSMHU: YETHBIE W HEUETHBIE (DYHKIHUH,
nepuoanyeckue GyHKIUU, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIUN, MAaKCUMYMBI
1 MUHHUMYMBI (DyHKIHUW, HaunOoJsblliee ¥ HaWMMEHbIee 3HaueHHWEe (YHKIUH Ha
IPOMEXKYTKE;

CBOOOJ/IHO OTIEpPUPOBATH TIOHATUSIMU: CTEIICHHAsI (PYHKIHUS C HATypaJIbHBIM
M 1IEJIBIM TTOKa3zaTeneM, rpaduk CTENeHHONW (YHKIMH C HATypaTbHBIM H IICIIBIM
nokaszaTesieM, TpaduK KOpHS N-Oi CTENEeHH Kak QyHKIMKA OOpaTHOM CTENeHU C
HaTypaJIbHbIM [10Ka3aTeJeM;

ONepUpOBaTh MOHATUAMM: JIMHEWHAs, KBaJApaTHUHas U APOOHO-IIMHENHHas
(YyHKIMH, BBIMOJIHATh 3JEMEHTAPHOE MCCIEAOBAaHUE U TOCTPOCHHE UX
rpaduKoB;

cBOOO/IHO ONEpPUPOBATh NOHATHUSAMHU: MOKa3aTeIbHas U JIorapupmMuyeckas
GbyHKIMM, UX CBOMCTBA M rpadUKH, UCIOJIH30BaTh UX TpauKH I peIIecHUs
YpaBHEHUM;

CBOOO/IHO ONEPUPOBATh MOHATUSAMM: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
oIpeiesIeHue TPUrOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

UCTOJb30BaTh Tpadukd (QYHKUMHA JJIs1 HUCCIIEOBAaHUSA IPOLECCOB U
3aBHCHMOCTEW MPH PEIICHUHU 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PeaslbHOM
’KU3HU, BBIpAKaTh (OpPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hayana maTeMaTH4ecKOro aHaju3a:

CBOOOJIHO OIEpPHUPOBATh MOHATUSAMU: apuMeTnyecKass 1 reOMEeTpUIecKast
nporpeccusi, 0eCKOHEYHO yObIBaroIIas reOMEeTpHUIECcKasi MPOrpeccusi, TNHEHHBIN
U OKCIIOHEHIMAJIBHBIM pOCT, (¢opMyla CIOXKHBIX IPOLEHTOB, HUMETh
MpEJICTaBICHNUE O KOHCTAHTE;

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



CBOOOJHO ONEPUPOBATH MOHATUSAMH: IOCIEAOBATEIBHOCTh, CIOCOOBI
3a/1aHUs MOCJIEJOBATEILHOCTEH, MOHOTOHHBIE u OrpaHUYEHHbIE
MOCJIEIOBATEIbHOCTH, IMOHUMAaTh OCHOBBI 3apOXKJIECHHUS MaTeMaTHYeCKOIro
aHanM3a Kak aHajin3a OECKOHEUHO MaJlbIX;

CBOOOJTHO OMNEpUPOBATh MOHATUSMU: HENpPEpbIBHbIE (YHKUHUHU, TOYKU
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINM;

CBOOOJTHO ONEpUPOBATh MOHATUEM: (DYHKIIMS, HENpPEphIBHAS Ha OTPE3KeE,
OPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI 1JIs1 pelieHus 3a1a4;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TIEpBas U BTOpPas MPOU3BOIHBIC
(GyHKIMH, KacaTeiabHas K rpaduky G yHKINH;

BBIUUCISATh  NPOU3BOJHBIE CYMMBI, TPOM3BEJEHHUSA, YAaCTHOTO U
KOMIO3UIIMHU JBYX (DYHKIIMH, 3HATh IPOM3BOIHBIE DIIEMEHTAPHBIX (DYHKIINIA;

UCIIOJIb30BaTh F€OMETPUYECKUNA M (PU3NYECKUN CMBICT MPOU3BOAHON IS
pelieHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMepUpOBaTh MOHSATUSMH: MHOXKECTBO, OIEpaluyd HaJl
MHOECTBAMM;

UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIM ammapar g  OINKCAHMS
peaNbHBIX MPOIIECCOB U SIBICHUM, NMPU pPEHICHUH 3a7ad U3 JAPYTUX YUEOHBIX
IPEAMETOB;

CBOOOJTHO OTEpUPOBATH MOHATHSIMU: OIpPEJEICHUE, TeOpeMa, ypaBHEHHE-
CIECTBHE,  CBOMCTBO  MAaTEMaTHYECKOro  OOBEKTa,  JIOKa3aTEJIbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOy4aromMICS TOJYYUT CICAYIOIIUE
IIPEIMETHBIE PE3YJbTATHI IO OTACIBHBIM TEMaM padoyeii MporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hadajga MaTEMaTHYECKOTO aHAJIN3a:

Yuciia ¥ BBIYHCTICHUSA:

CBOOO/IHO OMNEpPUPOBaTh MOHATUAMM: HATypajJbHOE M 1LEJ0€ YHUCIIO,
MHO>KECTBA HAaTyPAJIBHBIX U LIEJIBIX YUCEN, UCIIOJIB30BaTh MPU3HAKU JETUMOCTH
ueneix uucen, HOJ m HOK HaTypaibHbIX uMcen g pelIeHUs 3ajad,
MPUMEHSTH anroput™ EBknunaa;

CcBOOOIHO ONEpUPOBATH MOHATHEM OCTaTKa MO MOJIYJIO, 3alHCHIBATh
HaTypaJbHbIE YUCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMIUJIEKCHBIX YMCEN, MPEACTaBIATh KOMIUIEKCHBIE YHCIia B aareOpandyeckoil u



TPUTOHOMETPUUYECKON (hopMe, BBITIOIHATh apU(PMETHUECKUE ONEPAIU C HUMHU
1 n300paxaTh Ha KOOPAMHATHOMN MIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: UPpALlUOHATIBLHBIE, TTOKa3aTeIbHbIE U
JorapuMUYECKre HEpPaBEHCTBA, HAXOAUTh HX PEIICHUS C [OMOIIbIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYIIECTBJISITh OTOOpP KOpHEM TMpU PEHICHUU TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXoAuMbIe (OPMYJbI  JJIsI  PEIICHUs] OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMH: CUCTEMA U COBOKYITHOCTh YPaBHEHHI
U HEPABEHCTB, PAaBHOCUJIBHBIE CHUCTEMbl U CHUCTEMBbI-CIICICTBUS, HAXOIUTh
pEellIeHUsI CHUCTEMbl M COBOKYMHOCTEW pallMOHAJBHBIX, HPPALMOHAILHBIX,
MOKAa3aTeIbHBIX U JIOTApU(PMUYECKUX YPaBHEHUN U HEPABCHCTB;

pelarthb palMOHAIBHEIE, MppaluoHalbHBbIE, MOKa3aTeJIbHBIE,
gorapuMUYeCcKue ¢ TPUTOHOMETPUYECKHWE YpaBHEHUS U HEPABEHCTBA,
coepKale MOIYJIU U IapameTphl;

NPUMEHSTH TpaduecKre METOIbI IJIsl PEeIIeHUs YPaBHEHUN U HEPABEHCTB,
a TaKXXe 3a7a4 C IapaMeTpaMu;

MOJIETUPOBATh pEAJbHbIE CHUTYyalldd Ha S3bIKE aiureOpbl, COCTaBISATh
BBIPA)KCHMS, YPAaBHCHMS, HEPABCHCTBA M MX CHUCTEMBI [0 YCJIOBUIO 3aJayH,
UCCJIEIOBATh TIOCTPOCHHBIE MOJIENM C HCIONB30BAaHMEM ammapara aiareOpsl,
UHTEPIIPETUPOBATH MOJIYUYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpouTh TpaduKu KOMIO3UIUHU (GYHKIUNA C MOMOIIBIO 3IEMEHTAPHOTO
MCCJIeIOBAHUS M CBOWCTB KOMIIO3HITUH JABYX () YHKIIHIA,

CTPOUTh TE€OMETpPUYECKHME oOOpa3bl YpaBHCHH W HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TPaQUKA TPUTOHOMETPUUECKUX
dynxImi;

OPUMEHATh (PYHKUMU AJISI MOJEIUPOBAHUS U HCCIEIOBAHUS PEabHBIX
IIPOLIECCOB.

HayaJjia MaTeMaTH4€CKOr0 aHAJIU3a:

WCIOJb30BaTh  MPOU3BOAHYIO  JJIi  KMCCIENOBaHUS  (PYHKUUM  Ha
MOHOTOHHOCTB U 3KCTPEMYMBI;



HaXOJUTh HAUOOJbIIEe U HAUMEHbIIEEe 3HAUCHUS (DYHKIMHM HENPEpPhIBHOU
Ha OTpE3Ke;

HCIIOJB30BaTh MPOU3BOAHYIO Il HAXOXKIACHHS HAWJIY4YIIEro PEHICHUs B
MPUKIAIHBIX, B TOM 4YHUCJIE COLMAJIbHO-D)KOHOMHUYECKHX, 3ajJadax, I
OIIPENENICHUs] CKOPOCTH M YCKOpPEHHUs IIpolecca, 3aJaHHOro (Gopmynol win
rpadukom;

CBOOOJTHO OINEpUPOBATh NOHATHUSAMU: MEpPBOOOpa3Hasi, ONpeaeAEHHBIHI
UHTErpaji, HaXOJIUTh MEPBOOOpPa3HBIE AIEMEHTAPHBIX (DYHKIHMN W BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HaXOAUTh IUIOAAM TUIOCKUX (GUrYp U OOBEMBI TeJl C MOMOIIBIO
UHTETpana,

UMETh MPEJICTABICHUE O MAaTEMAaTUYECKOM MOJIEIMPOBAHUN HA TPHUMEPE
cocTaBiieHUs TudPepeHInaIbHbIX YPaBHEHUN;

pemaTh NpUKIagHbIe 3a4a4H, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undposrbie)
Kourpoububie | IIpakTHyeckue
n/m| TeM NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThl padoThl
pecypcsbl
MHO0XeCTBO TEUCTBUTEIHHBIX
yucesn. MHOrO4JIeHBI.
1 PanvonaneHbIE ypaBHEHU U 24 1 https://m.edsoo.ru/7f417e18
HepaBeHcTBa. CHCTEMBI
JINHENHBIX YpaBHCHUH
DYHKIUU U TPaPUKH.
2 CrenenHast GyHKIUSA C ETBIM 12 1
MoKasaresem
Apudmernueckuit KOpeHb n-
3 oif crenenu. ppaunoHanbHble 15 1
ypaBHEHUS
[TokazarenpHas GyHKIHS.
4 10 1

IlokazaTenbHbIC YpaBHCHUA



https://m.edsoo.ru/7f417e18

5 Jlorapudmmueckast QyHKITHSL. 18 1
Jlorapudmuueckue ypaBHEHUS

5 Tpuronomerpuueckue 29 1
BBIPKEHUS U YPaBHEHUS

; [TocnenoBarenbHOCTH U 10 1
MIPOTPECCUU

8 HenpepriBHbie QyHKINH. 20 1
[TpowusBoaHas

9 [ToBTOpEeHue, 0600IICHNE, 5 5
cUucTeMaTu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITIPOT'PAMME




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaeioB u (undposrbie)
Kourpoububie | IIpakTHyeckue
n/m| TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 Uccnenoanue hyHKIUM ¢ 29 1
MOMOIIBIO TPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ HHTETpa 12 1
I'paduku
TPUTOHOMETPUYECKUX
3 GyHKIIHH. 14 1
TpuroHomerpuyeckue
HEpPaBEHCTBA
HppaunonanbHeie,
[OKa3aTeIbHbIE U
4 24 1
norapupmMu4ecKue
HEpaBEHCTBA
5 KowmmnekcHsie yncna 10 1
6 HatypanbHble u enbie yncna 10 1




Cucrembl paruoOHaIbHBIX,
HPPaIMOHATLHBIX

12 1
MOKAa3aTeIbHBIX U
norapu(pMUUECKUX ypaBHEHUH
3ajaun ¢ mapameTpamMu 16 1
[ToBTOpenue, 0600IICHNE, 16 5
CHUCTEeMaTH3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB
- 136 10

I10 ITIPOTPAMME




