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HOACHUTEJBHASA 3AIINCKA

VY4ebnblil Kypc «Anredpa U Hayajla MAaTEMAaTUYECKOTO aHAJIM3a» SIBIIAECTCS OAHUM
U3 HaumOoJiee 3HAYMMBIX B IMpOrpamMMe CpelHEero o0IIero oopa3oBaHUs, MOCKOJIBKY, C
OJIHOM CTOpPOHBI, OH OOECHEeYMBACT MHCTPYMEHTAJIbHYIO 0a3zy I H3YyYECHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (POPMHUpPYET JIOTHYECKOe H
a0CTpaKTHOE MBIIUICHHE OOyYaronuxcsi Ha YpOBHE, HEOOXOJUMOM JUIsi OCBOCHMS
uH(pOPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH WM JPYTUX ITUCUUIUIMH. B
paMKax JaHHOTO Y4eOHOro Kypca 00ydJaroluecs OBJIaJIeBAIOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM HayKu, KOTOpass (OpMYyIUPYET CBOU IOCTHKEHHS B MaTeMaTHYECKOU
dopme.

VY4eOnblil Kypc anreOphl ¥ Hauall MaTeMaTUUYEeCKOTO aHaIM3a 3aKiIa/IbIBA€T OCHOBY
JUIA YCHEIIHOTO OBJaJACHUS 3aKOHAMHM (U3MKU, XHUMUH, OWOJNOrMM, HNOHMMAHUS
OCHOBHBIX TEHIEHUUN pa3BUTHS SKOHOMUKH M OOIECTBEHHOW >KM3HHU, IO3BOJISET
OpUEHTHUPOBAThCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX Uil AaJIbHEWIIEro oOpa30BaHus U B OBCEAHEBHOM KU3HHU.
B 1O xe Bpems oBnaneHue aOCTPAKTHBIMH U JIOTMYECKH CTPOTUMH KOHCTPYKLHSMHU
anreOpbl 1 MaTEMaTUYECKOT0 aHaJM3a Pa3BUBAECT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTb, JOKa3bIBaTh YTBEPKIAEHUS C IMOMOUIIbI0 WHAYKIUU H
paccykJaTtb  JI€AyKTUBHO,  HUCIIOJIb30BaTh  00OOHIEHME W KOHKPETH3ALUIO,
abcTparvupoBaHHE U aHAJIOTHIO, (POPMUPYET KPEATUBHOE U KPUTHUECKOE MBIIIJICHHE.

B xonme wu3ydenus yueOHOro Kypca «Auredpa U Hadajga MaTeMaTHYECKOTO
aHayM3a» OOydJarolyecs MOJy4YaloT HOBBIM ONBIT pEHIeHHs NPUKIATHBIX 3anad,
CaMOCTOSTENIbHOTO TOCTPOCHHUSI MAaTEMAaTUYECKHX MOJIENeil pealbHbIX CUTYyalui,
MHTEPIPETALNHA TOJYYCHHBIX PEIICHHUM, 3HAKOMSTCS C NMPUMEPAMH MaTeMaTUYECKHX
3aKOHOMEPHOCTEMN B NPUPOJIE, HAYKE U UCKYCCTBE, C BBLAAOIIMMUCS MATEMATHYECKUMU
OTKPBITUSIMHA U UX aBTOPAMH.

VYuebubiit Kypc o007agaeT 3HAYUTENIBHBIM BOCHHUTATEIBHBIM MOTEHIIUAIOM,
KOTOPBIM  peanu3yeTcss Kak d4epe3 ydeOHbI  MaTepuasl, CIOCOOCTBYIOIIMIA
(GOpMHpPOBAaHHIO HAy4YHOIO MHUPOBO33PEHUS, TaK M 4Yepe3 cheuupuky ydyeOHOU
JESTeNIbHOCTH,  TpeOyrolel  MpPOJOJDKUTENBHOM  KOHIEHTpAlMd  BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pe3ynbTar.

B ocHoBe Meroauku 00yuyeHus aireOpe ¥ HayajiaM MaTeMaTHYeCKOro aHaiau3a
JIKUT NEATeIbHOCTHBIA MPUHIUIT OOyUYEeHHUS.

B crpykrype yueOHOro Kypca «Airebpa M Hadajga MaTeMaTUYECKOTO aHAIU3a»
BBIJICJIEHBl  CIIEAYIOIIME  COAEpKATENbHO-METOAMYECKME  JuHuM: «YHucna U
BBIUHCIICHUS», «DyHKIMU u Tpaduku», «YpaBHEHHs W HepaBeHCTBay, «Hauama
MaTEMaTUYECKOIo aHann3a», «MHOKeCTBa U JIOTHKay. Bce OCHOBHBIE COJIEpKAaTENIbHO-
METOMYECKHE JHMHUM HW3Y4aloTCid Ha NPOTSHKEHUU JIBYX JEeT OOy4eHHs Ha YpOBHE
cpenHero o6mero oOpa3oBaHUs, €CTECTBEHHO IOMOJHSIS IpYr JIpyra U IMOCTENEHHO



HACBIIASICh HOBBIMH TeMaMH M pasfenamu. JlaHHBIA Y4YeOHBI Kypc SIBISIETCS
UHTETPaTUBHBIM, TOCKOJBKY OOBeAMHSIET B cebe coaepKaHHe HECKOJIbKUX
MaTEeMaTHUECKUX JMCLUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTUYECKHt
aHalu3, TEOpUs MHOXKECTB, MaTeMaTWdeckas Jioruka u jpyrue. [lo mepe Toro kak
oOyyaroniyecsi OBIaJeBaloT BcE 0osiee MMPOKUM MATEMATHUYECKUM amnmnapaTroM, Y HUX
nocineAoBaTeIbHO  (GOpMHUPYETCS M COBEPIICHCTBYETCS  yMEHHE  CTPOHTH
MaTE€MaTUYECKYI0 MOJIENIb PEajJbHOM CUTYyallud, MPUMEHATh 3HAHUS, MOJYyYEHHBIE MPU
U3YYCHUH Y4YeOHOro Kypca, ISl PELICHUS CaMOCTOSITENbHO CHOpMyIHpOBaHHOMN
MaTEeMaTUYECKOM 3a/1auu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpHo-MeTOqUYeCKass JUHUSA «Yuciaa W BBIUMCICHUS» 3aBEpILIACT
(¢opMupoBaHUE HAaBBIKOB HCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOpPOE ObLIO
HAYaTO Ha ypOBHE OCHOBHOro obmiero oOpa3oBanus. Ha ypoBHe cpemnero oOriero
oOpa3oBaHMsi 0co00€ BHHUMaHHE YAEISETCs (POPMUPOBAHUIO HABBIKOB PALIMOHAJIBHBIX
BBIUMCJICHUH, BKJIIOYAIOMIUX B C€0sl UCIIOJIb30BAHUE PA3JIMYHBIX (POPM 3alKCH YHUCIA,
YMEHHUE JeJlaTh NPUKUAKY, BBIIOJHATh MNPUOJMKEHHBIE BBIYUCICHUS, OLICHUBATh
YHUCJIOBBIE BBIPAKEHHUS, padOTaTh € MAaTEMAaTHUYECKHMMH KOHCTaHTaMH. 3HAaKOMBbIE
00y4JaronMMcsi MHOXKECTBA HATYPaJIbHBIX, LIEJIbIX, PALIMOHAIBHBIX U JAEHCTBUTEIbHBIX
YHCEN AOMOIHAIOTCS MHOKECTBOM KOMILIEKCHBIX YUCEN. B KaKIOM M3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My clielM(UUecKre 3a7aud M ONepaluu: JeJIeHue
HallEJI0, ONEPUPOBAHME OCTATKAMH HAa MHOXECTBE LIETBbIX YHCEN, OCOObIE CBOMICTBA
palMOHAIBHBIX W HMPPAUMOHAIBHBIX YHUCEN, apU(PMETUUYECKUE OIepaluu, a TaKxKe
U3BJICUCHUE KOPHS HATypaJIbHOW CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCEI.
brmaromapss 1mocienoBaTeIbHOMY pAaCIIMPEHUI0 Kpyra MCHOJB3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSMH HMX NPHUMEHEHHUS JUIsl PEIICHMS pPa3JudHbIX 3a/1a4
(dopMupyeTCcsl TpPEACTABICHHE O €IMHCTBE MATEMaTUKH KaK HayKh M €€ pojau B
MOCTPOEHUU MOJENEeH pEealbHOr0 MHpa, IIUPOKO MCHOJB3YIOTCS 0000IIeHHe |
KOHKpETH3aLUsl.

JIuans «YpaBHEHUST M HEPABEHCTBA» pEANM3YETCS HA MPOTKEHUU BCETO
0o0y4yeHHUsI Ha ypOBHE CpeAHEro oOIiero o0pa3oBaHusl, MOCKOJIbKY B KaXXJIOM pasjelie
[IporpamMmMbl TpelyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3anad. B  pesynbraTe
oOydJaroniyecss OBJIAJEBAIOT PA3IMYHBIMM METOAAMH PpEUIEHUS PALMOHAIBHBIX,
UPPALMOHAIBHBIX, [MOKA3aTENbHBIX, JOTAPU(PMUYECKUX U TPUTOHOMETPUUECKUX
YpPaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3a]ay, COJepXKallhX I1apaMeTphl.
[lony4yeHHble yMEHUS LIMPOKO MCHOJB3YIOTCS NPU HCCIAEAOBAaHUU (PYHKUUNA C
MOMOILBIO MMPOU3BOJHOM, MPU PEUICHUU MPUKIAJAHBIX 337a4 W 3aJa4 Ha HAXOXKICHUE
HauOOJIBIIUX W HAWMEHBIIWX 3HaueHWW (yHkiuu. JlaHHas comepkaTenbHas JTUHUS
BKJIFOYAET B ce0s Takke (POpMUpPOBAHUE YMEHUUN BBIMOIHATH PACUYEThl MO opMyiam,
npeoOpa3oBaHUs  PAlMOHANBHBIX, HPPAMUOHAIBHBIX W TPUTOHOMETPUUYECKUX
BBIPAKEHUM, a TaKXKE BBIPAKEHMM, COJEp)KalMX CTeneHu W jorapudmbl. braromaps



U3yYEHUIO0 aireOpauyeckoro MaTepuaja IPOUCXOIUT JajbHeWllee pa3BUTHE
ITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIICHUSI 00y4arOIUXCsl, POPMUPYIOTCS HABBIKU
JIENYKTUBHBIX pPacCyXJIE€HUH, pabOThl C CHUMBOJBHBIMH (OpMamH, MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEpaBeHCTB. AureOpa
npeanaraet 3 peKTUuBHbIE HHCTPYMEHTHI JIJIs1 pEIIeHUs MPAKTHYECKUX U €CTECTBEHHO-
HAYYHBIX 3aJ1a4, HATJSAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKAa HAYKH.

CopepxarenpHo-MeTOnMYecKass JMHUSA  «DyHKIIUM U TpaQuKU»  TECHO
HeperuieTaeTcs ¢ APYruMH JTUHUAMU y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICTIE
3a7a€T  MOCIEAOBAaTeNIbHOCTh  M3yUeHUs  MaTepuana. VI3ydeHwe  CTENeHHOi,
MOKa3aTeIbHOM, JOrapupMHUUECKO U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOICTB U
rpaduKoB, HCMOJb30BaHME (YHKUMN JUIs pelleHus 3afad U3 JPYruX Y4eOHBIX
MPEeIMETOB U PEabHOM JKU3HHU TECHO CBA3AHO KaK C MATEMAaTUYECKUM aHAIU30M, TaK U
C pelIeHHEM YypaBHEHUH M HepaBeHCTB. IIpu 3ToM Oonbllloe BHUMaHHUE YJIENSIETCA
(opMUPOBaHHIO YMEHHUsl BbIpakaTh (POpMynaMH 3aBUCHUMOCTH MEXIY pa3IMYHbIMU
BEJIMYMHAMH, WCCIIEIOBaTh MOJMyYeHHBbIE (PYHKIMH, CTPOUTh MX rpaduku. Matepuan
ATOMU CoNlepKaTeIbHON JIMHUN HAIEJICH Ha Pa3BUTHE YMEHUIN M HaBBIKOB, TIO3BOJISIONINX
BBIP2KaTh 3aBUCUMOCTH MEXIy BETUYMHAMU B Pa3IUYHON (QopMe: aHATUTHUECKOH,
rpaduyeckoil u cioBecHoU. Ero n3yueHnue cnocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBILUIEHUS, CHOCOOHOCTH K 00OOIIEHNIO U KOHKPETU3alluH, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxarenpHasi JuHUsA «Hauama MaTemMaTHYecKOro aHalin3a» TO3BOJSET
CYLIECTBEHHO pPAaCIIMPUTh KPYr KaK MaTeMaTHMYeCKWX, TaK W TPHUKIAJHBIX 3a1ad,
JOCTYMHBIX 00YYaIOUIMMCS, TaK KaK Y HUX HOSBIISAETCS BO3MOXHOCTb CTPOUTH I'paduKu
CJIOKHBIX (PYHKIMHA, OTIPEAEIIATh UX HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BBIYUCIIATD
wiomaau GUryp u o0bEMbI Tel, HaXOAUTh CKOPOCTH U YCKOpEeHHUs mpoueccos. JlaHHas
coJiepKaTeNbHAast TUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOCHUS MaTEMaTHIECKIX
MOJIeTIell peallbHbIX CHUTYyalldii, MO3BOJIAET HAXOAWUTh HAWIydlllee peIIeHUEe B
OPUKIIAJHBIX, B TOM YHCJIE COIMAJIbHO-3KOHOMHUYECKHX, 3aJadyax. 3HAKOMCTBO C
OCHOBaMHM MAaTE€MaTHYECKOrO0 aHalli3a CHOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO,
(GOopMaTbHO-IOTHYECKOTO H KpPEAaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO yMEHUU
pacrmo3HaBaTh TMPOSIBICHUS 3aKOHOB MaTeMaTHKW B HayKe, TEXHHKE WU HCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIONIMXCS PE3yabTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS
MaTeMaTHKH KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYECKas JIMHUSA «MHOXKECTBA U JIOTUKa» BKJIIOYAET B CeOs
AJIEMEHTHI TEOPUH MHOXKECTB M MaTEMaTHUECKON JIOTUKH. TeopeTHKO-MHOXKECTBEHHBIE
NPEICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJHHOW MaTEMAaTHKH W Ipeajiararot
HauOosee yHHBEpPCAJIbHBIA S3bIK, OOBENMHSIOIIMNA BCE pa3lieibl MaTeMaTUKH U €€
NPWIOKEHNUH, OHM CBS3bIBAIOT pa3Hble MaTeMaTHYeCKHe JAUCLUUIUIMHBI U HUX
NPWIOKEHUsI B euHoe 1enoe. [[oaToMy BaKHO AaTh BO3MOXKHOCTH OOYy4arolemMycs
NOHUMAaTh  TEOPETHUKO-MHOKECTBEHHBI  SI3BIK  COBPEMEHHOM  MaTeMaTUKH U



WCIIOJIB30BaTh €r0 ISl BBIPAKEHHS CBOMX MbICHEH. J[pyruM BaKHBIM MPU3HAKOM
MaTeMaTUKU KaK HayKH CIIeIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh 00OCHOBAHUM
U CIIeJIOBaHUE OMPENEIEHHBIM TIPaBUIaM IMOCTPOSHHUS JT0KA3aTEIbCTB. 3HAKOMCTBO C
3JIEMCHTAMH  MaTeMaTHYECKOW JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO  JIOTHYCCKOTO
MBIIIJICHUS OOYYarOIIMXCs, IMO3BOJSCT MM CTPOHMTH CBOM PACCYXICHUS Ha OCHOBE
JIOTUYECKUX TIPABUII, (DOPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHUS.

B yuebHOM Kypce «AnreOpa u Hayajla MATeMaTHIECKOTO aHAIIN3a» MMPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOI'O0 MOJICITUPOBAHUS, KOTOPBIC IPHU3BAaHBI CIIOCOOCTBOBATH
(OpPMHPOBAHNIO HABBIKOB IOCTPOCHUS MOJICICH pCalbHBIX CUTYAIlMi, MCCIICIOBAHUS
TUX MOJCIICH C TIIOMOINBIO ammapara aireOpsl M MaTeMaTHYeCKOro aHaju3a,
WHTEPIPETANHA TIOJYICHHBIX PEe3yIbTaTOB. Takue 3amaHus BIUICTCHBI B KAXKIBIA W3
pasenoB TPOrpaMMbI, IOCKOJIBKY BECh MaTepHall y4eOHOro Kypca IIHPOKO
UCTIONB3yeTCS JUIS  PEIICHUs TNPUKIAAHBIX 3amad. [lpw  pemieHuM  pealbHbIX
MPAKTUYECKUX 3a7a4 OOyYaroIIMecs: pa3BUBAIOT HAOMIOAATEIIbHOCTh, YMEHHUE HAXOIUTh
3aKOHOMEpPHOCTH, aOCTparupoBaThCs, HCMHOJb30BATh aHAJOTHIO, 0000IIaTh W
KOHKPETH3UPOBaTh MpodsieMy. JlesTeapbHOCTh 110 (OPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAIHBIX 3a7a4 OPTaHU3YeTCsS B TPOIECCe M3YYCHHS BCEX TeM Y4eOHOro Kypca
«AnreOpa 1 Hayajla MaTeMaTHYECKOTO aHATTN3ay.

Ha wm3yuenue ydeObHOrO Kypca «AnreOpa W Hadajla MaTeMAaTHYECKOTO aHAIU3a»
orBoauTcs 272 yaca: B 10 kimacce — 136 gacoB (4 yaca B Henmento), B 11 kimacce — 136
4yacoB (4 Jaca B HEJIEITIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Yucia 1 BIYMCICHUS

Panmonanbupie uyucia. OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOM, MPOLIECHTHI,
OeckoHeUHbIe nepuoanyeckue aApoou. [lpumenenne apodeit 1 MPOLEHTOB JIJIsl PEIICHMUS
NPUKIIAHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JlelicTBUTENbHBIE  4YKCla. PanMOHANIbHBIE W HPPALMOHAJBHBIE  YHUCIIA.
ApudmeTrueckue onepannuu ¢ IeHCTBUTEIBHBIMU YicIaMu. MOyb AeCTBUTENEHOTO
yucia U ero cBoiicta. [IpubamkEHHbIE BEIYMCICHUS, TIPaBUila OKPYTICHUS, TPUKUIKA
Y OLICHKA pe3yJIbTaTa BEIYMCICHUI.

Crenenp ¢ neisIM nokasareiieM. buaom HeroroHa. Mcnonp3oBaHne moaxoasmen
(GopMbl 3amucH JAEUCTBUTENBHBIX YHMCEN [UIsl PEIICHUS MPAKTHYECKUX 3a7ad H
IIPEACTABIICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEINEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcma. CaoiicTBa Jsorapudma. JlecaTuuHble M  HaTypaJibHbIE
Jorapu@Msl.

CuHyC, KOCHHYC, TaHIE€HC, KOTAaHT€HC YHCIJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOpa3OBaHUs. Y paBHEHUE, KOPEHb YPABHEHHS.
PaBHOCUIIBHBIE ypaBHEHUsST W ypaBHEHMs-CIEACTBUs. HepaBeHCTBO, pemieHue
HEPaBEHCTBA.

OCHOBHBIE METOJIbl PELIEHUsI LENbIX W APOOHO-pallMOHANBHBIX YpPaBHEHHH H
HEpPAaBEHCTB. MHOroO4YJIeHbl OT OJHOW IEepeMEHHON. J[leneHne MHOrousieHa Ha
MHOTOWIEeH ¢ ocTaTkoM. Teopema be3y. MHorowiensl ¢ 1elbIMU KO3(ppuueHTamu.
Teopema Buera.

[IpeoOpazoBaHus YNCIOBBIX BBIPAKEHUIM, COACPKAIINX CTEIICHN U KOPHH.

NppannonaneHbie ypaBHEHUsA. OCHOBHBIE METOJbl PEIICHHUS HPPALUOHAIBHBIX
YpPaBHEHUN.

ITokazarenbHbie ypaBHEHHsS. (OCHOBHBIE METOJIbI PEIICHUS] IOKA3aTEJIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaXEHHH, COACPKANTUX JTOTApU(MBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METO/bI PELICHUS JOrapu(PMUYECKUX
YpaBHEHUN.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIBL. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHNM. PellIeHne TpUroHOMEeTpUIECKNX YPABHEHHM.



Pemienne cucrem JMHEWHBIX YypaBHEHUMW. Martpuima CHCTEMBI JIMHEHWHBIX
ypaBHeHUI. OmnpenenuTenb MaTpUIbl 2X2, €ro reoOMeTpUYECKU CMBICI U CBOMCTBA,
BBIYMCIICHHE €ro 3HA4YEeHHs, MPUMEHEHUE ONpeNeNuTeNs JUIsl PELICHHUS CHUCTEMBI
JMHEWHBIX ypaBHEHUN. PenieHue MpuKIaHbIX 3a1a4 ¢ MOMOIIbIO CUCTEMBI JIMHEHHBIX
ypaBHeHH. VcciaepoBaHue MOCTPOEHHOM MOJAEIM C TOMOILIBIO MaTpull U
ONPEAECTIUTEIICH.

[locTpoeHne MareMaTUYEeCKUX MOJEIEU pPEATbHOW CUTyallud C IOMOIIBIO
yYpaBHEHH U HepaBeHCTB. [IpuMeHEHHME YpaBHEHUH M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ]1ad U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HAYKU U peabHOM KU3HU.

DOyHKUUM U TpaduKku

OyHkuus, crnocodsl 3amanus (QyHkuud. BsaumHOo oOpaTHBIE  (QYHKIUU.
Komnoszumms pynkuuit. I'padux Gynkumnu. InementapHbie npeodpa3zoBaHus rpadukoB
GYHKIIUH.

OOnacTe ompeneneHUs: U MHOXKECTBO 3HaueHUM QyHkuuu. Hymu ¢yHKumm.
[TpomexyTku 3HaKOnmocTOsSTHCTBA. UETHble M Heu€THhle (yHkuuu. [lepumonmnueckue
¢yskuuu. [IpomMeXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl W MHUHUMYMBI
dbynkiuu. Hanbosnbiee 1 HauMeHblIlee 3HaueHUsI QyHKIIMU Ha TPOMEXKYTKE.

JIluneliHasg, KBaJpaTU4Hass M JPOOHO-NMHEWHAas (QYHKIMHU. DJIEMEHTapHOE
UCCIIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB.

CrenenHass (yHKUMS C HAaTypaJbHBIM M LIE€JIbIM TOKa3zareneM. EE cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi CTENEHH KaK (PyHKUMU OOpAaTHON CTENEHU C
HATypaJbHBIM I10Ka3aTEJIEM.

[TokazatenpHass u Jsorapudmuyeckas ¢GyHKIUHA, HX CBOMCTBA H Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIIHM 715 pellIeHNs YpaBHEHUH.

TpuroHomeTpuyeckas OKpy>KHOCTb, ONPEIEICHUE TPUTOHOMETPUUYECKUX (DYHKIIUMA
YUCJIOBOTO apryMEHTA.

@OyHKIMOHANbHBIE 3aBUCHMOCTH B peajbHBIX Mpolleccax U siBjaeHusX. I'paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MmaTeMaTH4ecKOro aHajaimnsa

IlocimenoBaTensHOCTH, CcHOCOOBI  3aJaHMs  ITOcCiemoBaTeiabHOCTEH. MeTton
MaTeMaTUYeCKOM WHAYKUMU. MOHOTOHHBIE M OIrpaHUYEHHBIE MOCIEAOBATEIIBHOCTH.
HcTopusi BO3HUKHOBEHUS! MATEMATUYECKOTO aHaIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas M TeOMeTpUuYecKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAOUIEH TI'€OMETPUUYECKON
IIPOTPECCUU. JIMHEHMHBIA U DKCIIOHEHUUAIBbHBIN pocT. Hucino e. DopMysna CIOXKHBIX
MpoLEHTOB. Vcronbp30BaHre MPOTrpeCCUU I PELIEHUS] PEAJIbHBIX 3a7a4 MMPUKIIAJHOTO
XapakTepa.

HenpepriBable GQyHKIMHM ¥ MX CBOWCTBA. TOYKM pa3phiBa. ACUMOTOTH TpaduKoB
¢ynkuuid. CpoiicTBa (DyHKIMII HENpEephIBHBIX HAa OTpe3ke. MeToJ MHTEpBajlOB s



pelieHrss HepaBeHCTB. [IpuMeHeHHe CBOMCTB HEMPEPBIBHBIX (YHKIUHN I pelieHUs
3az1ay.

[lepBas u BTOpas mpousBojHbIe GyHKIMH. OnpeneneHre, reOMETPUUECKU U
(u3nyecKuil CMBICI IPOU3BOIHOMN. Y paBHEHHE KacaTeabHON K rpaduKy QyHKIUY.

[IpousBoaHble sneMeHTapHbIX (yHKUuH. IIpon3BosHas cymMMmbl, HNpPOU3BENCHMUS,
YaCTHOTO ¥ KOMIO3UIUHU (PYHKLIUH.

MHoKecTBa M JIOTMKA

MHO0XeCTBO, onepanyy HaJl MHOXKECTBAMHU M UX CBOWCTBaA. /narpammsl Disiepa—
Benna. IIpumeHeHne TEOpETUKO-MHOKECTBEHHOIO anmapara JUisi ONUCaHUs peabHbIX
IPOLIECCOB U SIBJICHUM, TP PELICHNUN 33]a4 U3 IPYTUX yYEOHBIX IPEIMETOB.

Onpenenenne, TeopeMa, CBOMCTBO MAaTeMaTU4YeCKOro OOBEKTa, CIEICTBHUE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KUIACC

Yucsia 1 BBIYUCICHUSA

Harypanbhubie u nensle uncina. [[pumenenrne npu3HakoB IETMMOCTH LENbIX YUCET,
HanOobpIIui 001Mil genutens (nanee — HOJl) u Haumenbliiee o01iee kpatHoe (nanee —
HOK), ocratkoB mo moaymnto, aiaroputMa EBkiampa mis pemieHus 3aaad B IEJbIX
yucax.

KowmrmniekcHbie uncna. AnreOpanmdeckas U TpUroHOMeTpudeckas (OpMbl 3alUCH
KOMIUJIEKCHOTO 4ucia. ApudmeTndeckue omnepanud ¢ KOMIUIEKCHBIMH YHCTIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YMCEI Ha KOOpAWHATHOW miockoctu. dopmyna Myaspa.
Kopnu n-oii cteneHn u3 KOMIUIEKCHOTO uKcia. [I[puyMeHeHne KOMIUIEKCHBIX YHCEIT JJIs
pereHus: GU3NUYECKUX U TECOMETPUUYECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa M COBOKYIMHOCTh YPaBHEHUI U HEPaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIE/ICTBUSI. PABHOCHUIIbHBIC HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOILIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCKuX HEPaBEHCTB.

OcHOBHBIE METO/IBI PEIICHUS TTOKA3ATEIbHBIX U JOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHHS CHUCTEM U COBOKYMHOCTEH palliOHAJIbHBIX,
WPpAIMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(DMUYECKUX YPABHCHHI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMApAMETPAMHU.

[IpumeHeHue ypaBHEHHM, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMATHYECKUX
3a7a4 W 3a7a4 U3 Pa3IMYHBIX OOJacTeld HAyKW M peaibHOM >KU3HM, WHTEpIIpeTalus
MOJTYYEHHBIX PE3yJIbTaTOB.

DYyHKIUHU U TPAPUKHU



I'padpuk xommosunmu ¢yHKuA. ['eomerpuueckue o00pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJAWHATHOM IIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TPaUKH.

['paduueckue MeToabl pelieHus: ypaBHEHU U HEpaBEHCTB. ['paduyeckue METO b
peleHns 3a1a4 ¢ mapameTpaMu.

Hcnonp3oBanne rpadukoB (DyHKIMA a1  WCCICAOBAHMS  TIPOIECCOB U
3aBHCHMOCTEH, KOTOpbI€ BO3HHKAIOT TMpPU pEHICHHH 3a7ad M3 JPYruX Y4eOHBIX
IPEAMETOB U PEATbHOMN KU3HMU.

Hayajna MmaTeMaTH4eCKOro aHajan3a

[IpuMeHeHre NPOU3BOJHON K UCCIENOBaHUIO (DYHKIMI HAa MOHOTOHHOCTH H
skcTpeMyMmbl. HaxoxneHne HauOOJIbIIEr0 M HAaMMEHBLIErO0 3HAYEHUIl HENmpepbIBHOMN
(GYHKIIMH Ha OTpE3Ke.

[IpuMeHeHrne TNPOM3BOJHOM I HAXOXACHUS HaWIydllero pelIeHUus B
NPUKJIAJHBIX 3a7a4ax, JJI1 ONpPENeICHUsI CKOPOCTH U YCKOPEHMSI MPOLECCa, 3aJaHHOTO
(dopmynoii unu rpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE€ CBOWMCTBO  mepBooOpa3zHbiX. IlepBooOpa3Hbie
aneMeHTapHbIX PyHKUUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpan. ['eomerpuyecknid CMbICI HHTErpaja. BeluucieHue onpenenéHHOro
uHTerpaina no popmyne Hetorona-Jleitonua.

[IpuMeHeHre uHTerpansa A HaXOXKACHUS TUIOAaAel MIOCKUX QUryp u o0bEMoB
r€OMETPUUYECKUX TENl.

[Ipumepst  pemiennit  nuddepeHIHaIbHBIX  ypaBHEHUH. MaTtemaTtnyeckoe
MOJIEIMPOBAHHUE PEAIbHBIX MTPOLIECCOB C MOMOILIBI0 AU(PPEepEeHINaTbHBIX YPaBHEHUIA.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJII'EGPA
1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBI YPOBEHD)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMU OOYYAIOMIErocs KaK AaKTUBHOIO U
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOr0 OOIEeCTBA, MPEJACTABICHHE O MaTEMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUH, IPOLEAYp T'PaKIaHCKOTO
oOmecTBa (BIOOPHI, OMPOCHI U JPYroe), yMEHUE B3aUMOJIEHCTBOBATH C COIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM,;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUHCKOW TPaKJAHCKOM WJIEHTUYHOCTHU, YBAXEHUA K
MPOIUIOMY U HACTOSIIEMY POCCHUMCKON MAaTeMaTUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUAM POCCHICKMX MaTEMaTHKOB M POCCHICKOM MaTEeMaTUYECKOW IIKOJbI,
MCIIOJIb30BAHUE ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUE JIyXOBHBIX IIEHHOCTEH pPOCCHUUCKOr0 Hapoaa, CcHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUSA, STUYECKOTO TOBEJECHHUS, CBS3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAyKH M JIEATEIBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKJIIOYAs OCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHUN, PACCYKIEHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHSATh MAaTEMATHYECKUE 3HAHUS B HMHTEpecax
30pOBOTO M 0Oe30macHOro o0pa3a KU3HM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0POBBIO  (370pOBOE TIMTAaHHWE, COAIAHCHPOBAHHBIM PEXKHUM 3aHATHH H  OTIbIXA,
peryisipHas u3ndeckas aKTUBHOCTB), (PHU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHSATHUSIX
CIIOPTUBHO-03/I0POBUTEIHLHOMN €SI TEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAaHWE IIEHHOCTH TPYIOJIOOWS, MHTEPEC K Pa3TuIHBIM
chepam TpodecCHOHATLHON ACSATENBHOCTH, CBSI3aHHBIM C MaTeMaTuKol u €
MPWIOKEHUSIMUA, YMEHHE COBEpIaTh OCO3HAHHBIM BBIOOp Oynymiel npodeccun u
peanu30BbIBaTh COOCTBEHHBIC JKM3HECHHBIC IUIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYECKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU >KU3HU,
FOTOBHOCTh K AKTUBHOMY Y4YaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1ad MaTeMaTH4eCKOU
HaIpaBJICHHOCTH;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYPhl, TOHUMAHUE BIUSHUS COIUATILHO-
AKOHOMMYECKHUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHON U COIMATIBLHOM CpeJibl, OCOZHAHUE
I00aJbHOIO  XapakTepa JKOJOTUYECKUX TpoOJieM, OpHEHTalMs Ha M[PUMEHEHUE
MaTeMaTHYeCKUX 3HAHUM i1 peIIeHHUs] 3ajlad B OO0JaCTH OKPYXKaIoIIeH Cpejbl,
IJIJAHUPOBAHKUE TOCTYNMKOB M OIEHKU HMX BO3MOXKHBIX MOCIEICTBUI JJIsl OKPYKAIOIIEH
Cpenbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH, MOHUMaHUE MaTEeMaTHYECKONW HayKH Kak
chepnl YeTOBEYECKON ACATEIHPHOCTH, STANOB €€ Pa3BUTHSA W 3HAYUMOCTHU JJIS PA3BUTHS
IUBWIN3ALNY, OBJIQJICHUE SI3BIKOM MATEMaTUKHM U MaTeMaTUYECKOW KYyJIbTYpOH Kak
CPEJICTBOM  TMO3HAHUA  MHpPA, TOTOBHOCTb  OCYIIECTBIISITh  MNPOCKTHYIO W
HCCJICIOBATENIbCKYIO ACATEIBHOCTh UHAMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbI€ el CTBUSA

Bba3oBble Jioruyeckue aeiicTBUs:

BBISIBIISITH U XapaKTEPHU30BaTh CYIIECTBEHHBbIC TMPU3HAKA MaTEMaTUYECKHX
OOBEKTOB, TOHSATUHN, OTHOIICHUH MEXIY MOHATUSAMU, (HOPMYIUPOBATH OIMpPEAeTICHUs
MOHSITUHM, YCTAHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCU(UKAIIMU, OCHOBAaHUSA [JIs
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIM3A;

BOCTIIPUHUMATh, (OPMYITUPOBATh U MPEOOPa30BHIBATH CYXKICHHS: YTBEPAUTEIbHBIC
U OTpUIIaTeIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTHUBOPEUUS B
(dakTax, JaHHBIX, HAOTIOICHUSIX U YTBEPKICHUSX, TIPEAJIaraTh KPUTEPHUH JIJIS1 BBISIBIICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMI;

JeNnaTh BBIBOABI C HWCIOJB30BAHHMEM 3aKOHOB JIOTUKU, JCAYKTUBHBIX W
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIIOUSHHH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIBHO JIOKAa3aTeIhCTBA MAaTEeMAaTHYECKUX YTBEPKICHUN
(npsiMBIE W OT TPOTHBHOTO), BBICTPAMBATh apPTyMEHTAIIUIO, MPUBOAWTH TMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATH CIOCO0 pemieHus] yuyeOHOM 3ajaun (CpaBHUBATH HECKOJIBKO BapHAHTOB
perieHus, BeIONpaTh Hanbosee MOAXOMSIIANA ¢ YY4ETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

UCTIONB30BaTh  BOMPOCHI KaK  HCCIENOBATENbCKHM  HMHCTPYMEHT  TIO3HAHMSA,
(bopMyIUpOBaTh BOMPOCH], (PUKCHUPYIOIINE MPOTUBOpEUne, MpobieMy, yCTaHABJIMBATh
HCKOMOE U JJaHHO€, POPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UINI0, MHEHHUE;



MPOBOANTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, UCCIEIOBaHHE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro OO0beKTa, SBJICHHUSA, Mpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXIYy OOBEKTaMH, SBICHUSMH, IPOIIECCAMU;

CaMOCTOSTENbHO (QOpMyIHpPOBaTH OOOOIIEHHUS W BBIBOJABI 1O pe3yJbTaTaM
POBEIEHHOTO HAOJIOEHUS, HUCCIEOBaHUs, OIICHUBATh JTOCTOBEPHOCTH IMOIYYEHHBIX
PE3yNhTaTOB, BHIBOJOB M 0000IIECHNI;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE IIpollecca, a TakkKe BBIIBUTATH
MPEINOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH I€PUIIUTHI MH(MOPMAINH, JAaHHBIX, HEOOXOUMBIX JJI OTBETa Ha BOIPOC
U JIJIS1 peleHus 3a1a4u;

BbIOMpaTh WH(MOPMALMIO M3 HMCTOYHHUKOB PA3IUYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEMATHU3UpPOBaTh W HMHTEPHPETUPOBATH MHPOPMAIMIO Pa3INMYHbIX BUAOB U (popm
IpeJICTaBICHMUS,

CTPYKTYypUpOBaTh HWHGPOPMAIUIO, TMPEACTAaBIATh €€ B PAa3NIMYHBIX (Qopmax,
WJUTIOCTPUPOBATH IpapUuecK;

OILICHMBATh HAA&KHOCTh MHGPOPMAIMU IO CaMOCTOATEIBHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMmyHMKaTHBHBIE YHHBeEpPCcaJbHbIe YueOHbIe AeiiCTBHSA

Oo0wmenue:

BOCIPUHUMATh U (HOPMYJIHPOBATh CYKJEHUS B COOTBETCTBHM C YCJIOBHUSIMH U
HEeJIsIMU OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pPEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy PEIICHMs 3aJa4yH, KOMMEHTUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B xoJe OOCYXIEHHUs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0JsieMbl, pelmaeMol 3aJauu, BBICKA3bIBaTh WJEU, HAICJIEHHbIE HAa IMOMCK pEIlIeHus,
COMOCTAaBJIATb CBOM CYXJACHHS C CYXIEHUSMH JAPYIMX YYacTHUKOB JUaliora,
OoOHapy>XKHUBaTh Pa3IMYME U CXOACTBO MO3ULIUNA, B KOPPEKTHON (popMe (popMynHpoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHUS;

OPENCTaBIATh pEe3yJbTaThl pELICHUS 3aJayd, SKCIEPUMEHTA, MCCIEIOBaHUsA,
IPOEKTa, CaMOCTOSTEIbHO BBIOMpPAaTh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEN ayTUMTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIATh IUJIAH, aJTOPUTM pEIIeHUs 3aJayd, BBIOUpPATh CIOCOO pEIICHUS C
y4ETOM HMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHUPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTEJJIEKT:



BJIA/IETh HAaBBIKAMH MO3HABATEJIBbHON pEQIIEKCHMH KaK OCO3HAHMS COBEPIIAEMbIX
JACUCTBUM H MBICIMTENBHBIX MPOILECCOB, HX pPe3yJdbTaToOB, BIAJETh CHocoOaMu
CaMONPOBEPKH, CAMOKOHTPOJI IMpollecca M pe3yjbTaTa pEIICHHUS MaTeMaTUYecKON
3a/lauu;

OpEeIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEIICHUM 3aayH,
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JIAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa ILEIU U YCIOBUAM, OOBSICHATH NPUUUHBI
JTOCTHXKEHUS WJIA HEIOCTUKEHUS PE3YNIbTATOB JIESITEIbBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMATDH U MCTIOJb30BATh MPEUMYIIECTBA KOMaHIHONW U UHIUBUAYATbHOU PabOTHI
OpU pelleHUH Y4eOHBIX 3aJay, MPUHUMATh IeJIb COBMECTHOM JI€ATEIbHOCTH,
IUIAHUPOBAaTh OpPraHM3allMI0 COBMECTHOM palOoThI, pacnpenensirth BUAbl padorT,
JIOTOBApUBATLCS, OOCYXIaTh MPOLECC M pe3yJbTar paboThl, 00001aTh MHEHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCykaeHus, OOMEH MHEHHI,
«MO3TOBBIE LITYPMBD» U UHBIE), BBIIOIHATH CBOIO YAaCTh padOThI U KOOPIMHUPOBATH CBOU
JIEUCTBUS ¢ JPYTMMHU WIEHAMU KOMaHJbl, OLEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMI
MPOJYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJEHCTBUA.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 ki1acce o0yyaronuiics NoJyquT CIeayOIUe TPeaMETHbIE
pe3yNbTaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Ainredbpa u
Hayaja MaTeMaTUYeCKOro aHAIU3a»:

Yuca v BBIYMCICHUSA:

CBOOOJHO  ONEPUPOBATH MOHATUAMM: PAUUMOHAIBHOE YHCIIO, OECKOHEeYHas
nepuonyeckast 1poOb, MPOLIEHTHI, UPPAMOHAIBHOE YHCIIO, MHOKECTBA PAllMOHAIBHBIX
U JEUCTBUTEIBHBIX YMCEI, MOAYJIb JEUCTBUTEIBLHOIO YNCIIA;

NPUMEHSTh APOOW W MPOIEHTHI ISl PEHICHUs] MPUKIAJAHBIX 3a7a4 U3 Pa3IMYHBIX
OTpaciiel 3HAHUW U pEAIbHOU KU3HU;

NPUMEHSITh TPUOIMKEHHBIE BBIYMCICHUS, TpPaBWIa OKPYIJICHUS, NPUKUIKY M
OIIEHKY pe3yJIbTaTa BHIUYMCIICHU;

CcBOOOHO ONEpPUPOBATH MOHATHEM: CTENEHb C LIEJbIM MMOKA3aTelIeM, UCIIOJIb30BATh
MOIXO/ISIIYI0 OPMY 3alCH IEHCTBUTEIBHBIX YUCEN JIs PEIICHHS PAKTHICCKUX 3a71a9
Y TIPE/ICTABIICHUS JTAHHBIX;

CBOOOJHO OMEPUPOBATH TMOHATHUEM: apUPMETUUYECKUA KOPEHb HaTypalbHOU
CTEIICHH;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAIBHBIM ITOKa3aTelNeM;



CcBOOOIHO ONEPUPOBATh MOHATUSAMU: JOTapu(M YKCIa, IeCATUIHbIC U HATYpaJbHbIC
aorapudmel;

CBOOOZIHO OMEpUpOBaTh MOHATHSAMH: CHHYC, KOCHUHYC, TAaHTE€HC, KOTaHTEHC
YUCJIOBOIO apIyMEHTa;

ONEpUpOBaTh IMOHATUSAMM: APKCHHYC, ApPKKOCHHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTA.

YpaBHeHNs U HEPABEHCTBA:

CBOOOZIHO OIEpUpPOBaTh MOHATHSAMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUIJIbHBIC YPABHEHUS U YPABHEHMSI-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATH Pa3IMYHbIE METO/BI PEIICHUS PALIMOHAIBHBIX U IPOOHO-pallMOHATbHBIX
YpaBHEHUH, IPUMEHITh METOJI UHTEPBAJIOB VISl PELLICHUSI HEPABEHCTB;

CBOOOZIHO OMEpUPOBATh TOHATUSAMU: MHOTOWIEH OT OJHOW TMepeMEHHOH,
MHOTOYJIEH C LEIBIMH KO3(QPUIMEHTAMHU, KOPHU MHOTOWIEHA, MPUMEHSTh JIE€JICHHE
MHOI'O4JIEHa Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemenus
3a/1ad4;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CHCTEMa JMHEHHBIX YpaBHEHUW, MaTpuUla,
ONPEAETUTENIb MATPUIIBI 2 X 2 U €ro T€OMETPUYECKHUI CMBICI, UCIIOJIb30BATh CBOMCTBA
onpenenuTesss 2 X 2 Juisl BBIYMCICHHS €r0 3HA4YCHMs, NIPUMEHATh ONPEACIUTENH IS
pELIEHUs] CHCTEMBI JIMHEWHBIX YPABHEHWM, MOJIEIMPOBATh PEAIBHBIE CHUTYyallUHd C
IIOMOIIBI0 CHUCTEMBI JIMHEHWHBIX YpPaBHEHUUW, HCCIEIO0BATH MOCTPOCHHBIE MOJEIN C
ITOMOUIBIO MaTPHUI] ¥ ONIPEIEINUTENEH, HHTEPIIPETUPOBATH ITOJYYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA AEHCTBUM ¢ KOPHIMHU ISl TPEoOpa30BaHMsl BbIPaKEHUH;

BBINOJIHATh MPEOOPa30BaHUS YHCIOBBIX BBIPAXKEHUN, COAEpXKAIIUX CTENEHU C
palMOHAIBHBIM [TOKa3aTeNIEM;

MCIIOJIb30BaTh CBOICTBA JiorapumoB Il MpeoOpa3oBaHUs JIOrapuPMUUECKUX
BBIPAKEHHI;

CBOOOZIHO ONEpUPOBaTh MOHATUSMH: HppallMOHANbHbBIE, IIOKa3aTelbHbIE U
jJorapuMHUUEcKUe YpaBHEHHUS, HAXOAWTh WX PEUICHUS C TMOMOILIBIO PAaBHOCHIIBHBIX
IIEPEXO0/I0B WIIA OCYIIECTBIISAS MPOBEPKY KOPHEM;

MPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (opMybl uisl TMpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOJHO OINEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSTH
HEeoOXOoauMble (POPMYJIbl ISl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHMUI;

MOJIEJIMPOBAaTh PEAJIbHbIE CUTYAllMM Ha SI3bIKE aireOpbl, COCTABISTH BBIPAKEHUA,
YpPaBHEHMS, HEPABEHCTBA IO YCJIOBHUIO 3a7a4M, MCCIIENOBATH IOCTPOEHHBIE MOJCIH C
MCIIOJIb30BaHUEM ammapara ajareOphl.



DOyHKUMU ¥ rpaduKu:

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: (QYHKIHS, CHOCOOBI 3afaHus (DyHKIUH,
B3aMMHO OOpaTHble (PYHKIMH, KOMOO3UIMS (PyHKUIUN, rpaduK (YHKIUH, BBINOTHATDH
AJIEMEHTapHbIE peoOpa3zoBaHus rpapuKoB PYHKIIHIL;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: 00JIACTh ONPEIEIEHHSI U MHOKECTBO 3HAUEHU
byHKIuN, HyId QYHKIUH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOZHO  OMEpPUpPOBATH  TMOHATUSAMHU: UYETHbIE U HEYETHbIE  (PYHKIIMH,
nepuoanyeckue (QYHKIUH, NPOMEXKYTKM MOHOTOHHOCTH (DYHKIUH, MaKCUMyMbl U
MUHUMYMBbI (YHKIIMH, HAauOOJIbIlIee U HAMMEHbIIEEe 3HaueHNE (PYHKIIUU HA IPOMEXKYTKE;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CTENIEHHAs (PYHKINS C HATYpaIbHBIM U LIETIBIM
nokasareneM, rpaduk CTenmeHHON (YHKIMH C HaTypajbHBIM W IEJbIM IOKa3aTeseM,
rpaduk KOpHA N-OM cCTenmeHHM Kak (QYHKIUH OOpaTHON CTENEeHH C HaTypaIbHBIM
MOKa3aTeNeM;

ONEepUPOBATh NOHITUAMMU: JIMHEIHAs, KBapaTUYHasi U IpOoOHO-TMHEHAs QyHKIUH,
BBITIOJTHSATH DJIEMEHTAPHOE UCCIIEIOBAaHUE U MIOCTPOCHHUE UX TPAHUKOB,;

CcBOOOMIHO OMepUpOBaTh TMOHATUSIMHU: TIOKa3aTeidbHass U Jorapudmuyeckas
GbyHKIIUH, UX CBOWCTBA U TpaduKu, UCTIOIH30BATh UX TpadUKU I PEIICHUs] yPaBHEHUH;

CBOOOZIHO  ONEepUpoBaThb  MOHATUAMU:  TPUTOHOMETPUYECKAS  OKPYKHOCTbD,
OTpe/ieNIeHNEe TPUTOHOMETPUUECKUX (YHKIIUI YUCIOBOTO apryMEHTa;

WCTONB30BaTh Tpaduku QYHKIUNA AJISI UCCIIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEH
IpU PEUICHUH 3a7a4 M3 IPYTHX Y4eOHBIX MPEAMETOB U pPEaTbHOW >KU3HU, BBIPAKATH
(dbopMysiaMu 3aBUCUMOCTH MEKIY BEIMUNHAMU;

Havyana maTeMaTH4eCcKoro aHajim3a:

CBOOOZIHO ONEpUpOBaTh MOHATHAMH: apudmeTrnyeckas W T'e€OMETpUYEcKas
nporpeccusi, OCCKOHEUHO YOBIBArOIIasi TEOMETpUYECKas MpOrpeccus, ITUHEHHBIA U
HKCIIOHEHIIMATBHBIA POCT, (HOpMyJa CIOXKHBIX IMPOILIEHTOB, MMETh MPEICTABICHUE O
KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUH ISl PEIICHUS PEATIbHBIX 3aj1ad MPUKIIATHOTO XapaKTepa;

CBOOOJHO OMEpPHPOBATh MOHATHSAMH: TOCIEI0BATEIbHOCT, CIOCOOBI 3aJaHus
MOCIIEI0BATEILHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIEC MMOCIEI0BATEILHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMAaTUYECKOTO aHaIn3a KaK aHann3a OECKOHEYHO MaJlbIX;

CBOOOZIHO ONEpUPOBATH MOHATUSMU: HENpPEpPbIBHbIE (PYHKIMHU, TOYKU pa3pbiBa
rpaduka QyHKINH, aCUMIITOTHI rpaduka QyHKITUY;

cBOOOMHO omepupoBaTh MOHATHEM: (QYHKIUS, HEMpephiBHAsT Ha OTpeE3Ke,
MPUMEHSTH CBONCTBA HETMPEPHIBHBIX (DYHKITUH JJIs1 pEeLICHUS 3a/1a4;

CBOOOJIHO OINEpPUPOBaTh MOHSTHUAMU: TEpBas W BTOpas MPOU3BOJAHBIC (DYHKIIHH,
KacatelbHas K Tpaduky QyHKIUY;

BBIUMCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO W KOMIO3HUIMH JBYX
GbyHKIUi, 3HaTh MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;



HCIOJIb30BAaTh T€OMETPUUYECKUN U (DU3UUECKUN CMBICT MPOU3BOIHOM sl pEIICHUS
3az1ay.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPALlMU HaJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar il ONMCaHUS pPeajbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB;

CBOOOZIHO ONEpUpOBATh TOHATUSAMHU: OIpENeTCHHe, TeopeMa, YypaBHEHHE-
CIIEICTBUE, CBOWCTBO MAaTEMATUYECKOTO OOBEKTa, JI0KA3aTeIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xoniy o6ydenus B 11 kiiacce 00y4aromuiics MOIYYUT CIEAYIOIIUE TPEAMETHBIE
pe3ynbTaThl MO OTHAEIBHBIM TeMaM palboueld mporpaMMbl yueOHOTO Kypca «Anrebpa u
Hayaja MaTeMaTH4ECKOr0 aHAIU3a»:

Yucia 1 BbIYUCICHHUSA:

CBOOOZIHO ONEpUPOBATH MOHATUSMU: HATYpaJbHOE M ILEJI0€ YHUCIIO, MHOKECTBA
HaTypaJbHBIX U LEJIBIX YUCEN, UCIOJIB30BATh MPU3HAKHU IEIUMOCTH Lenbix unces, HO/J
1 HOK HarypanpHBIX 4nCel U1 pEelIeHUs 3a/1a4, TPUMEHTh anroput™ EBknmnaa;

CBOOOJHO ONEPUPOBATH MOHATUEM OCTATKa 10 MOJYJIIO, 3alIUChIBATh HaTypalbHbIC
YHUCia B Pa3JIMYHBIX [IO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOZIHO OINEpPUPOBAaTh NOHATHUAMU: KOMILJIEKCHOE YHCIO U  MHOXECTBO
KOMILIEKCHBIX YHCEJ, MPEJICTaBIATh KOMIUIEKCHBIE YHCIIa B aireOpandyeckoil Hu
TPUTOHOMETPUYECKOU (OpMe, BBINOJIHATH apUPMETUYECKHUE OINEepalud C HUMH U
n300paxaTh Ha KOOPAUHATHOMN TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO ONEpUPOBaTh MOHATUSMM: HppallMOHAIbHbBIE, [IOKa3aTelbHbIE U
jJorapu(pMHUUYECKHEe HEPAaBEHCTBA, HAXOAWTh MX PEIICHHS C MOMOIIbIO PaBHOCHIBHBIX
IIEPEXO0/IOB;

OCYIIECTBIISATH OTOOP KOPHEN NPU PEIIEHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

cBOOOIHO ONEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSATh
HeoOXxoaumble (GOPMYJbl JJIi PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATHUSIMHU: CHUCTEMA M COBOKYIIHOCTh YPaBHEHHMH U
HEPABEHCTB, PAaBHOCWIBHBIE CUCTEMBl U CHUCTEMBI-CIIEACTBUSA, HAXOAUTH PELICHHUS
CUCTEMBI M COBOKYIIHOCTEH pPalMOHAJIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U
norapu(pMUYECKUX YpPaBHEHUI U HEPABEHCTB;

pemaTh paloHalIbHbIE, WPPALMOHANIbHBIE, MTOKa3aTelbHbIE, JOrapupMUYECKUe U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKALLIME MOLYIIN U NTapaMeTphI;

IPUMEHSTh rpapuuecKre METOAbI JUIsl peUIeHHs] ypaBHEHUN U HEPABEHCTB, a TaKXKe
3a/1a4 € NMapaMeTpaMH;



MOJIETTUPOBATh PEaJbHbIE CUTYallUd Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE
MOJIETM C UCIOJB30BaHUWEM afmapara anreOpbl, WHTEPIPETHPOBATH MOTYyUYEHHBIN
pe3yJbTart.

DOyHKUUM U Tpaduku:

CTpOUTh TpaduKd KOMIIO3UIMK (YHKIUH C TOMOMIBIO  3JIEMEHTApHOTO
WCCJIETIOBAaHMSI U CBOMCTB KOMITO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh T'€OMETpUYECKHE 00pa3bl ypaBHEHHUH M HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTh (PYHKUIWU AJI MOJICTUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MPOIECCOB.

Hayana mareMaTH4ecKOro aHaju3a:

UCIOJIb30BaTh MPOU3BOIAHYIO ISl MCCIIEOBaHMUS (PYHKIMM HAa MOHOTOHHOCTh M
DKCTPEMYMBI;

HaxoJIUTh HAWOOJbIIEE M HAaWMEHbIIEE 3HAYCHUS (QYHKUMU HENPEephIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOAHYIO JUISl HAXOXACHUS HAWIy4yllIero peleHus B
IIPUKJIAAHBIX, B TOM YHCJIE COLHAJIBbHO-3KOHOMHMYECKHX, 3aJadax, I ONpPEIACICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMysioi min rpadukoM;

CBOOOJHO ONEPHPOBATH MNOHATHSAMHU: NEPBOOOpa3Has, ONpPEACIEHHBIA HHTErpal,
HaxXOJIUTh NMEPBOOOPA3HBIE ANEMEHTAPHBIX (YHKIUN U BBIYUCIATH UHTErpaj o popMyiie
Hrrorona-Jleiibnunna;

HaXOAMTH IJIOLIAAN TUIOCKUX GUTYpP U 0OBEMBI TEN ¢ TOMOIIBIO UHTETpaa;

UMETh IMPEACTABICHHE O MAaTEeMaTUYeCKOM MOJCIMPOBAHUM HA NpHUMEpE
cocTaBiieHUs TUQdepeHIInaNbHbIX YPAaBHEHHUI;

pemiaTh MpUKIAAHBIE 3aJayd, B TOM YHCIE€ COLUHUAIBHO-DKOHOMHYECKOTO U
(bu3MYECKOT0 XapaKkTepa, CpeICTBAMU MaTEeMaTHYECKOT0 aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m MPOrpaMMblI Bcero Konrpoabnbie  Ipakritieckue odpa3oBaTejbHbIE
padoThI padoTshI pecypen
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduiku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTprudecKkue HEpaBEHCTBA
4 HppanuoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie grcia 10
HarypanbHble u nensie yncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs 16 5
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Marematuka: anre0pa U Hayajga MaTEeMAaTHYECKOrO aHAJIN3a, TEOMETPHUSL.
Anre0pa n Hadana maTemMaTudeckoro ananusa, 10-11 kmaccel/ Amamos 111LA.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AKIinoHepHoe 0OIIEeCTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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