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HOACHUTEJIBHASA 3AITUCKA

VYueOHbli Kype «Anredpa 1 Hayajla MaTeMaTUYECKOr0 aHaIn3ay SBJSIETCS OJHUM U3
HanOosee 3HAYNMBIX B IIPOTPaMMe CpeTHEro 001Iero oopa3oBaHusi, MOCKOIbKY, C OTHON CTOPOHBI,
OH 00ecITeYrBaeT MHCTPYMEHTAJIbHYIO 0a3y Il U3ydeHHs BCEX €CTECTBEHHO -HAyUHBIX KYPCOB, a C
JPYToi CTOPOHBI, POPMHUPYET JIOTHUECKOE M a0CTPAKTHOE MBIIIIJICHHE 00YJarOIINXCsl Ha yPOBHE,
HEOOXOIMMOM JIJIsl OCBOEHHSI YU€OHBIX KypCOB HH(OPMATHUKH, O0IIECTBO3HAHNUS, HCTOPHH,
croBecHOCTH. B pamkax yueOHOro Kypca « Anredpa U Hayalia MaTeMaTHYECKOTO aHaT3a
00y4YaroIecs OBJIaJICBAI0T YHUBEPCATHLHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas popmympyet
CBOM JIOCTH)KCHHUS B MAaTEMaTUIEeCKON opme.

VYueOHbIi Kypc anreOpsl 1 HauaJl MaTeMaTHYECKOT 0 aHaJIM3a 3aKJIaJbIBAET OCHOBY IS
YCIIEITHOT' O OBJIA/ICHNS 3aKOHAMH (DU3UKH, XUMHHU, OMOJIOTUH, ITOHUMAHHsI OCHOBHBIX TEHIEHIIMN
HKOHOMHMKH U OOILECTBEHHOW KH3HH, TIO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO UCIIOJIL30BATh X B OBCEIHEBHON XHU3HU. B TOXE Bpems
OBJIaZicHue a0CTPaKTHBIMU M JIOTUYECKU CTPOTUMH MaTeMaTHUECKUMHU KOHCTPYKIUSIMU Pa3BUBACT
YMEHHUE HAaXOUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATH HICTUHHOCTH YTBEP)KICHUS, UCIIOIB30BATh
000011eHNE U KOHKPETU3All1I0, a0CTparipoBaHUe U aHAJIOrui0, POPMUPYET KPEaTUBHOE U
KPUTHYECKOE MBINUICHNE. B Xo/e n3ydeHus anreOpsl 1 Hadal MaTeMaTHYECKOro aHaIn3a Ha YPOBHE
cpeaHero obiiero o0pazoBaHus 00yJaroMecs MOTy4atoT HOBBIHA OMBIT PELICHHS! MPUKIIAIHBIX
3aj]1a4, CAaMOCTOSITEIIBHOTO MTOCTPOCHHSI MAaTEMAaTHIECKUX MOJIeIIel peabHBIX CUTYaIHid U
MHTEPIPETALNH TTOJIy4EHHBIX PEIICHUN, 3HAKOMSATCS C IPUMEPaMU MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B MICKYCCTBE, C BBIAAIOIIMMHCS MAaTEMAaTHICCKUMHU
OTKPBITHSIMU M X aBTOPaMH.

VYueOHbIii Kypc anre0pbl 1 Ha4all MaTEMaTHYECKOT0 aHaIn3a 00J1a1aeT 3HaYUTeIbHBIM
BOCITUTATEIBHBIM MTOTCHIIUAIOM, KOTOPBIH peain3yeTcs Kak yepe3 yueOHbId MaTepHall,
CrIocoOCTBYIOIINH (POPMHUPOBAHHIO HAYYHOT O MUPOBO33PEHHS, TAK U Yepe3 Crenu UKy ydeOHon
NeATeNbHOCTH, TPEOYIOIeil CaMOCTOATENBHOCTH, aKKYPAaTHOCTH, MMPOAOJDKUATENEHOM KOHIIEH TPAITH
BHUMAaHWMI U OTBETCTBEHHOCTH 32 TIOJTYYCHHBIA Pe3yIbTaT.

B ocHoBe MeTonuku 00yueHus anredpe u HayauaM MaTeMaTHdeCKOro aHaJIn3a JIEKHUT
JeATeIbHOCTHBIN TPUHIIAIT 00 yYCHUSI.

B cTpykType mporpaMMel 1o aiaredpe u HayanaM aHajIu3a BBIACISIIOTCS CICAYIONIHE
collepXKaTeIbHO-METOAMYECKHE JIMHUN: «HKcIa U BEIYUCICHU», « DYHKINU U rpapuKn»,
«YpaBHEHHsI U HepaBeHCTBay», «Havama MatemaTndeckoro ananmsa», « MHOKeCTBa U JIoTuKay. Bee
OCHOBHBIE COJIEPKATEIHHO-METOINIECKIE JIMHUHN U3YYalOTCs Ha TIPOTHKECHUH JBYX JIET 00yYCHHSI
Ha ypOBHE CpeHero o0Iero o0pa3oBaHus, €CTECTBEHHO JOMONHSAS APYT APYra U MOCTENEHHO
HACHIIAsSCh HOBBIMU TEMaMH U pa3zienaMu. JlaHHbBIH yueOHbIH KypC SBISIETCS MHTETPATUBHBIM,
MOCKOJIbKY OOBEAMHSET B ce0e collepKaHne HECKOJIbKIX MaTeMaTHUECKUX TUCIUIUINH: anredpa,
TPUTOHOMETPHS, MATEMAaTUIECKUN aHaIN3, TEOPHsI MHOXKECTB U Apyrue. I1o Mepe Toro xak

o0ydaromnecs OBIaJeBaloT BcE Ooee MUPOKHMM MAaTEMAaTHUYECKUM alIapaToM, y HUX



I10CJIE10BATENbHO (POPMUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTh MAaTEMAaTUUECKYIO MOEIb
peasbHOM CUTYyalllH, TPUMEHSTh 3HAHUS, TIOTyYeHHbIEe B yueOHOM Kypce «Anredpa u Hadana
MaTEeMaTUYECKOr0 aHaJIu3ay, Ul PEIICHUs CaMOCTOSTEIbHO CPOPMYIMPOBAHHON MaTeMaTHy eCKOI
3aJla4yM, a 3aTeM UHTEPIPETUPOBATh MTOIYyYEHHBIA PE3yJIbTAaT.

ConepxatenpbHO-MeToqUYeCKast TUHUS «Uncna v BBIYUCICHUS 3aBepiiaeT GOopMHPOBAHUE
HAaBBIKOB HCIOJIb30BAHUS €I CTBUTENLHBIX YK CEJl, KOTOPOE ObIO HAaYaTO Ha YPOBHE OCHOBHOTO
obmrero oopazoBanusi. Ha ypoBHe cpemnero oomiero oopa3oBanusi 0co00€ BHUMaHUE YEISIeTCs
(hOopMUPOBAHUIO TPOYHBIX BEIYUCIUTEIBHBIX HABBIKOB, BKIFOYAIOIINX B €0 MCIIOTH30BAHKE
pa3UyHBIX (OPM 3aMUCH IEHCTBUTEIBHOT O YHCTIa, YMEHHE PallMOHAIbHO BBITIOIHATH TEHCTBUS C
HUMHU, JIeJaTh IPUKHUIKY, OLIEHUBATh pe3ybTaT. O0ydaronyecs moay4yaroT HaBBIKU TPUOINKEHHBIX
BBIYUCIICHUM, BBITTOJIHEHUSI IEUCTBHI C YMCIIaMU, 3alMCAHHBIMU B CTaHJapTHOU (opme,
WCIOJIb30BAHUS MaTEMAaTUYE€CKUX KOHCTAHT, OLIEHUBAHMS YHUCIOBBIX BBIPAXKECHUM.

CopepxaTtenbHast TMHUS « Y paBHEHUS U HEPABEHCTBA» PEAIM3yEeTCsl HAa IPOTKEHUH BCEro
0oOydeHHs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus, TOCKOIbKY B KaXKIOM pa3Jielie MporpaMMbl
IIPEYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMINX 3a1a4. O0yyaromuecs oBJIaZieBaloT Pa3InyHbIMU
METOAAMH pEIIeHUs 1ebIX, PAllMOHAIBHBIX, HPPAIIMOHAIbHBIX, TOKa3aTEIbHBIX, JTOrapu(MUIECKUX
U TPUTOHOMETPUYECKUX YPaBHEHUHN, HEPABEHCTB U UX cUcTeM. [losydeHHbIe yMEHUSI UCIIOJIb3YIOTCS
IIpU UCCIEeI0BaHUH (PYHKLNH C TOMOIIBIO TPOU3BOIHON, PEIIEHUH NMPUKIIAAHBIX 3a/1a4 U 3aja4 Ha
HaXOXKJIeHHEe HAaNOONbINX U HAMMEHBIINX 3HaUeHUi ¢pyHkuuu. JlaHHas conepkaTerabHas THHUS
BKJIIOYAET B ce0s Takxke (popMUpOBaHUE YMEHUH BBIOJIHATH Pacy€Thl 10 GpopMmyiiam,
peodpa3oBaHus IENbIX, PAllMOHAIBHBIX, UPPAIIMOHAIBHBIX U TPUTOHOMETPUYECKUX BbIPaKEHUH, a
TaKXKe BBIPAKEHUH, COAepKAIINX CTEeNeH! U orapudmbl. braromaps u3ydeHunro anredpanaeckoro
MaTtepHaa MpoOUCXOAUT JajbHEeNIIee Pa3BUTHE AJITOPUTMUYECKOT0 U a0CTPAKTHOTO MBIIIICHUS
oOyyaronmxcs, GOpMUPYIOTCS HABBIKU JETyKTUBHBIX pacCyKICHHH, pabOThl ¢ CHMBOJIbHBIMU
(dhopmamu, TIpeaCcTaBICHIUS 3aKOHOMEPHOCTEH 1 3aBUCHMOCTEH B BHJIC PAaBEHCTB U HEPABEHCTB.
Anrebpa npemnaraer 3pdekTHBHBIE MHCTPYMEHTBI JUIS PEICHUS MPAKTHYECKUX U €CTECTBEHHO-
HAy4YHBIX 33/1a4, HaTJIAIHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK SI3bIKa HAYKH.

ConepxaTtenbHO-MeTOaAUYECKasE TUHUS « DYHKIIMU U TpaUKN» TECHO MEPEIIeTaeTCs C
JIPYTUMH JIMHUSIMU Y4€0HOT 0 Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33a€T MOCJIEI0BATEIbHOCTD
U3yueHus MaTepuania. l3ydeHue cTeneHHoH, MoKa3aTeabHO!, JIorapu(hMUIecKon u
TPUTOHOMETPUUYECKUX (PYHKITUH, X CBONCTB U TPa(HUKOB, MCIOJIb30BaHNE QDYHKIIUN JJIs1 peICHUs
3aJ1a4 U3 Ipyrux yuyeOHbIX IPEIMETOB U pealbHOM JKU3HHU TECHO CBSI3aHO KaK ¢ MaTeMaTUYECKUM
aHaJIM30M, TaK U C pellIEHUEM ypaBHEHHUH 1 HepaBeHCTB. [Ipu 3ToM O0sbI10€ BHUMaHUE yEIseTCs
(hopMUPOBaHUIO YMEHHS BBIPAXKaTh (GOPMYyJIaMU 3aBUCUMOCTH MEXAY Pa3IMUHBIMH BEJTMUYNHAMH,
HCCJIEZIOBATD MOJIyYE€HHbIE (PYHKIINU, CTPOUTH UX rpaguku. Matepuain cojepkaTelbHOMN JIMHU U
HalleJIeH Ha pa3BUTUE YMEHHI U HaBBIKOB, MTO3BOJISIIOLIMX BBIPAXKaTh 3aBUCUMOCTU MEXIY
BEJIMYMHAMU B pa3IMIHON (hopMe: aHAIMTHIECKOH, rpadaeckoi U ciioBecHOU. Ero n3yuenne
CIOCOOCTBYET Pa3BUTHUIO AT OPUTMUYECKOTO MBIIIJICHHS, CIIOCOOHOCTH K 0000IEHUIO 1
KOHKPETU3aI[UH, UCII0JIb30BAHUIO AaHAJIOTUM.

COI[Cp)KaTGJILHaH mmHusg «Haduana MaTeMaTHUecKOoro aHajan3a MO3BOJISICT CYICCTBECHHO



pacHMpUTh KPYT KaK MaTeMaTHUECKHUX, TaK U MPUKJIATHBIX 33/1a4, TIOCTYIHBIX 00 y4aroIuMcs, y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTD UCCIIEI0BATh U CTPOUTH rpaduku PyHKIUN, OPE eNsiTh UX
HauOOJIbIIIME U HAUMEHBINNE 3HAYEHUSI, BBIYUCIIATD IIIOIIAIN GUryp u 00bEMBI TEJ, HAXOIUTH
CKOPOCTH U yCKOpeHus nporeccoB. ComepxaTenbHas JIMHUSI OTKPHIBAET HOBBIE BO3MOKHOCTH
MMOCTPOEHUSI MATEMAaTUYECKUX MOJIeNIeN pealbHbIX CUTYalllui, HAXO0KEHUS HAMITYyUYIIEro peiieHus B
MIPUKJIAHBIX, B TOM YU CJIE COIUAITLHO-9KOHOMHYECKUX, 3a/1auax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYECKOr0 aHajM3a ClIoCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO, (POPMAIIBHO -TOTUYECKOTO U
KpEaTHUBHOT'O MBIIIJICHUS, (OPMUPOBAHHUIO YMEHHUI pacro3HABATH ITPOSBICHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UcKyccTBe. O0ydarmmecs y3HalOT O BBIJAIOIIUXCS PE3YIIbTaTaX,
MOJIYYCHHBIX B XOJI€ Pa3BUTHSI MATEMAaTHKN KaK HAyKH, U MX aBTOpax.

CopepxaTtenbHO-MeTOAUYECKas TUHUS «MHOXKeCTBa U JIOTUKAa» B OCHOBHOM ITOCBSIIEHA
3JIEeMEHTaM TEOPHUU MHOXKECTB. TE€OPETHKO-MHOKECTBEHHBIE IMTPECTABIICHUS IPOHU3BIBAIOT BECh
KypC IIKOJHbHOW MaTeMaTUKH U MpeAsiaratoT Haubosee YHUBEPCATbHBIN A3bIK, 00bEIMHSIONINN BCe
pazzesnsl MAaTEMaTUKH U €€ MPUITOKEHUM, OHU CBS3BIBAIOT Pa3HbIC MATEMATHYECKUE NUCIIUTUIMHBI B
enuHOoE 11e10€. [1oAToOMy Ba’KHO 1aTh BO3MOYKHOCTh 00YyYaroIeM yCsi TIOHUMAaTh TEOPETHKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOW MAaTEMATHKHU U HUCIIOJIb30BATh €r0 AJIsl BHIPAKEHUS CBOUX
MBICJIEH.

B yuebnom kypce «Anredpa u Hayasa MaTeMaTUy€CKOr0 aHalIN3a MPUCYTCTBYIOT TaKKe
OCHOBBI MaTEMaTHYECKOT0 MOJICIMPOBAHUS, KOTOPBIE MIPHU3BAaHbI COPMHUPOBATH HABBIKU
MTOCTPOEHUS MOJIENICH PeaNTbHBIX CUTYAIlNi, UCCIICOBAHUS ITUX MOJIEJIECH C IIOMOIIBIO anmapaTa
anreOppl 1 MATEMAaTHYECKOTO aHaIM3a U MHTEPIPETALNH MTOTYIEHHBIX PE3yIbTaTOB. Takue 3aaaHus
BIUIETEHBI B KOXK/IBII U3 pa3eIoB IPOrpaMMBbI, TOCKOIBKY BECh MaTepHall y4eOHOT0 Kypca IMIUPOKO
WCIIOJIb3YETCsl ISl pelIeHMs] TPUKIIAIHBIX 3a1a4. [Ipu perieHun peaibHbIX MPAaKTUUECKUX 3a71a4
oOyJaromumecs pa3BUBAIOT HAOJIIO1aTEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, UCMOIb30BATh AHAJIOTHIO, 00001IaTh M1 KOHKPETU3UPOBATH MPOOIIEMY .
JlesiTensHOCTh IO JOPMHUPOBAHUIO HABBIKOB PEIICHUS MIPUKIIATHBIX 3314 OPraHU3yeTCs B TIpoIiecce
U3yYeHHs BCEX TeM y4eOHOro Kypca «Airedpa U Hayalla MAaTEMaTUYECKOr0 aHAIN3ay.

OO11ee yncso 4acoB, peKOMEHI0BAHHBIX I U3yUYEHHUs yueOHOro Kypca « Anredpa 1 Hayana
MaTteMaTudeckoro aHaamsay», — 170 gacos: B 10 kimacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce —
102 yaca (3 yaca B HEIEINIO).

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOT'PAMMBbI

JIMYHOCTHBIE PE3YJIBTATHBI

B pe3ynbraTe n3ydeHus MaTeMaTUKU Ha YPOBHE CPEeHEro oOLero o0pa3oBaHus y
obyuaromerocst 6yayT cOpMUPOBAHBI CIEAYIOINE JUIYHOCTHBIE Pe3yIbTAThI:

1) rpazkIaHCKOT0 BOCIINTAHUS ¢

c(OpMUPOBAHHOCTH I'PAXkAAHCKON MO3UIMK 00Yy4arOIIerocs Kak akTHBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06H_IGCTBa, MpeaACTaBJICHUEC O MATEMATHYCCKHX OCHOBAX



(YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, ABJICHUN, IPOLIETYP IPAKIAHCKOT0 00IIecTBa (BHIOOPHI,
OIPOCHI U APYroe), YMEHHE B3aUMOEHCTBOBATh C COL[MAIbHBIMA UHCTUTYTAMU B COOTBETCTBUU C
UX QYHKIUSMU U Ha3HAYCHHEM;

2) IaTPHOTHYECKOT0 BOCITUTAHUA:

cOPMUPOBAHHOCTh POCCUHCKOM IPayKAAHCKON UICHTHYHOCTH, YBaKEHUS K MIPOILIOMY U
HACTOAIIEMY POCCUHCKON MaTEeMAaTUKH, [IEHHOCTHOE OTHOIIEHUE K TOCTUKEHUSM POCCUNCKUX
MaTeMAaTUKOB M POCCUICKOW MAaTEMAaTHUYECKOMN MIKOJIbI, UCIIOJIb30BAHUE ATUX JOCTUKEHUHN B JPYTUX
HayKax, TeXHOJIOTHSX, cpepax IKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

OCO3HAHHE JIyXOBHBIX [IEHHOCTEH POCCHIICKOTO Hapo/a, CHOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, ITUYECKOr0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHUEM JIOCTU )KEHUI HAYKH
U JCSITEIbHOCTBI0 Y4EHOT 0, OCO3HAHHE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMUHUBOTO OYIYILIETO;

4) 3cTeTHYeCKOT0 BOCIIUTAHUS:

3CTETUYECKOE OTHOIICHHE K MUPY, BKIKOYAsl 3CTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHI, BOCIIPUUMY MBOCTh K MATEMAaTUYECKUM aCIIEKTaM
pa3IUYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoro BOCIUTAHMS:

chOpMHUPOBAHHOCTh YMEHHS IPUMEHSITH MAaTEMATUUECKHE 3HAHUSI B UHTEPECaxX 37I0POBOTO U
Oe3omacHoro oopasa *HU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (370pPOBOE MMUTAHUE,
cOajaHCUpPOBaHHBIN PEXUM 3aHATHI U OTIbIXa, peryisapHas Gusnueckasi akTUBHOCTh), (prusnueckoe
COBEPIIEHCTBOBAHUE MPHU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIILHON JESITEIbHOCTHIO;

6) TPy10BOT0 BOCIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIECHHOCTH TPYAOIO0US, MHTEPEC K Pa3IMIHBIM chepam
podeCCHOHATLHOM JISSITEIBHOCTH, CBA3aHHBIM C MATEMATHKON U €€ MPUII0KEHUSIMH, YMEHHUE
COBEpIIATh OCO3HAHHBINA BEIOOP OyayIiel mpodeccuu u peann30BhIBaTh COOCTBEHHBIC JKU3HCHHBIS
JTaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTEMaTHIECKOMY O0Pa30BaHUIO U CAMOOOPa30BAHHIO HA
HNPOTSKEHUHU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELICHUH MPAKTUYECKUX 33714
MaTeMAaTUYECKOW HAIIPABJIECHHOCTH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTbH IKOJOTMUECKOI KYJIBTYphl, TOHUMAaHNE BIMSIHHS COL[UANBHO -
SKOHOMMYECKHX MPOL[ECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOM CpeIbl, OCO3HAHUE
rJI00AJIBHOTO XapaKTepa dKOJIOTHUECKUX Mpo0JieM, OpMEHTALUs Ha TPUMEH €HIE MaTeMaTHy €CKIX
3HAHWN JJIs PeLIeHMs 3a/1a4 B 00J1aCTH OKPYXKAIOIIEeH cpe/lbl, IaHUPOBAHUE MOCTYIIKOB U OLIEHKH
HUX BO3MOKHBIX MOCHEACTBUMN I OKPYKAIOLIEH CPENIbI;

8) HeHHOCTH HAYYHOTI'0 O3HAHMS:

cOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHW U OOIIECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTHIECKON HAYKH KaK c(hephl 4eT0BeY eCKOM
JESTeIbHOCTH, 3TANOB €€ Pa3BUTUA U 3HAUMMOCTH JIJIs1 Pa3BUTHS LIMBUIN3AIMH, OBJIAJICHUE SI3BIKOM
MAaTEMATUKH U MaTEMATHYECKOU KYJIBbTYPOH KaK CpPEICTBOM MO3HAHUS MUPA, TOTOBHOCTh

OCYHICCTBIIATH MMPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIbHOCTE NHANBUAYAJIBHO U B TPYIIIC.



METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbpTaTe ocBOCHUS MpOrpaMMBbl IO MAaTEMAaTUKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus y o0y4daromnierocst 0yayt chopMUpOBaHbI METAIPEIMETHBIC PE3YIHTATHI,
XapaKTepU3yIOIIMECs OBJIAJICHUEM YHUBEPCAJIbHBIMH MT0O3HABATEIbHBIMU JEHCTBUIMH,
YHUBEPCAJTbHBIMA KOMMYHUKATHBHBIMU JICHCTBUSMU U YHUBEPCATHHBIMH PETYJIATUBHBIMH
JEHCTBUSIMU.

IMo3naBaTe/IbHBbIE YHUBEPCAJIbHBIE YUeOHbIE HelHCTBHS

ba3oBble j1ornyeckue AeMCTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKH MAaTEMATHYECKUX O0OBEKTOB,
MOHSATHH, OTHOIICHUI MEXY MOHIATHAMHU, (OPMYITUPOBATH ONPEIEIICHUS TOHATUH, yCTaHABINBATh
CYILECTBEHHBIN MPU3HAK KJIACCU(PUKALINHI, OCHOBAHUS JJIs1 0000IIEHUS U CPABHEHH S, KPUTEPUU
IPOBOJMMOr0 aHAJIN3a;

BOCHPHUHUMATH, () OPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OTpUIIATEIbHBIC, CAUHUYHBIC, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBJIATH MaTEMaTHUECKH € 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUHS B (PaKTax,
JAHHBIX, HAOMIOICHUSIX U YTBEPXKIICHUSX, TIPEJIaraTh KPUTEPUHU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH
Y IPOTUBOPEUMIL;

JIeNIaTh BHIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, J€NYKTUBHBIX U UHIYKTUBHBIX
YMO3aKITIOU €HUM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIEHO JT0Ka3aTeNIbCTBA MAaTEMAaTHUECKUX YTBEPXKICHUH (TIPSMBIE U OT
MIPOTHUBHOTO), BEICTPANBATH apr'yMEHTAIIHIO, TPUBOIUTH TPUMEPBI U KOHTPIPUMEPBI, 000CHOBHIBATH
COOCTBEHHBIE CYXJICHHSI U BBIBOJIBI,

BBIOMPATH CIIOCOO pelIeHus y4eOHOH 3a/1aun (CpaBHUBATh HECKOJIbKO BAPHAHTOB PEIICHUS,
BBIOMpaTh HAaNOOJIee MOAXOAAIINN C YIETOM CAMOCTOSITEITFHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBare/ibckue 1eicTBUA:

UCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIEI0BATEIHLCKUN HHCTPYMEHT O3HAHUS, (OPMYIHPOBATh
BOIPOCHI, PUKCUPYIOLIKE TPOTUBOPEUHE, TPOOIIEMY, YCTAaHABIMBATH HCKOMOE U JIAaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJUTH CAMOCTOATENBHO CINIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBAHUE 1O
YCTaHOBJICHUIO OCOOEHHOCTEH MaTEMaTHIECKOTO 00BEKTA, SIBJICHHS, IPOIIECCA, BBISIBJICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBJICHUSIMH, IPOI[ECCAMU;

CaMOCTOSITENIFHO (DOPMYIHPOBATh 0OOOIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM IIPOBEAEHHOTO
HaOJIOIEHU S, UCCIIeIOBAHUS, OLIEHHBATH JIOCTOBEPHOCTD MOMyUYE€HHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000IIIEHN;

IPOrHO3UPOBATh BO3MOKHOE pa3BUTHE MPOIECCa, a TAK)KE BBIABUTAThH MPEANOIO0KEHUS O
€ro pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nundgopmanueii:

BBISIBIISITH Je(UITUTH MH(OPMAIUH, TAaHHBIX, HEOOXOIMMBIX JIJII OTBETA HA BOIPOC U JIS
pelIeHHs 3a7a4H;



BbIOMpaTh MH(OPMALIHIO U3 HCTOUHUKOB PAa3IMYHBIX TUIIOB, aHAJIM3UPOBATb,
CHCTEMaTU3HUPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3IMYHBIX BUJIOB U (OPM
MIPECTaBICHHUS;

CTPYKTYpUPOBaTh HHPOPMALIHIO, IPEACTABIIATE €€ B pa3Iu4HbIX (HOpMax, HIUTFOCTPUPOBATH
rpaduyuecky;

OLIEHUBATh HaAEKHOCTh MH(OPMAIIUU 110 CAMOCTOSITENIbHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM,
copMyJIUPOBAHHBIM CaMOCTOATEIBLHO.

KoMMyHHKaTHBHbIE YHHBepPCAJbHbIE YUeOHbIe 1eificTBUS:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSAMH U LIETSIMHU
o0111eHus, ICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUS 110 XOAY pELleHHs 3a/1aul, KOMMEHTHPOBATh I10Jy4€EHHBII pe3yJibTaT;

B X0/1€ 00CYX/I€HUs 3a]]aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK1a€MOW TEMBI, TPOOJIEMBI,
pelaeMoi 3a1auy, BbICKa3bIBaTh UJEH, HALICIIEHHBIE HA TIOUCK PEIIECHUS, COIIOCTABIIATh CBOU
CYKJIEHUS C CYXJACHUSIMU JPYTUX yYaCTHUKOB JMaJIora, OOHapyKUBaTh pa3aMyune U CXOJCTBO
MIO3UIIUH, B KOPPEKTHOM opmMe popMyIMpOBaTh Pa3HOIIACUS, CBOU BO3PAKEHMUS;

IIPEACTABIIATE PE3YJIbTAThl PELLIEHUS 3a1auy, SKCIIEPUMEHTA, UCCIIEN0BaHUs, IPOEKTA,
CaMOCTOSITEJILHO BHIOMpATh (JOpMAT BHICTYILJICHHS C YUETOM 3a7a4 NPE3eHTALMU U 0OCOOEHHOCTEH
ayJTUTOPHH.

PeryasiTuBHBIC YHHBeEpPCATbHbIE Yy4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

COCTaBJIATH IJIaH, aJITOPUTM PEIlIeHHs 3a7aul, BBIOUPATh CIOCO0 pelIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PELIEHUH ¢ Y4ETOM HOBOW MH(pOpMaLUH.

CaMOKOHTPO./1b, SMOLIMOHAIbHBIN HHTEJICKT:

BJIaJICTh HaBBIKAMU TTO3HABATEIHLHON pedekcuy Kak 0CO3HAHHS COBEPIIAEMBIX JEHCTBUHN U
MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB, BIAAETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U Pe3yJIbTaTa PEIIEHUS MAaTEMaTUYECKON 3a/1a4H;

MPEABUIETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PELLIEHUH 3a/1a4i, BHOCUTD
KOPPEKTHUBHI B 1€ATEIbHOCTh HA OCHOBE HOBBIX O0CTOATEIbCTB, JaHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTAaTa LU U YCIOBUIM, OOBACHATh IPUUMHBI JOCTUKEHUS
WM HEOCTHXKEHUS Pe3yJIbTaTOB e TEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTDb:

IIOHUMATh U UCII0JIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHAUBUYyaJIbHONW pabOThI IpH
peleHny y4eOHbIX 3a1a4, IPUHUMATH 11€J1b COBMECTHOM €ATEIbHOCTH, INIAHUPOBATh OPTaHU3ALNI0
COBMECTHOM paboThl, pacrpeaessTh BUIAbl padoT, JOrOBapUBaTLCA, 00CYX AaTh MPOLECC U
pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboTel (00CykneHHs, 0OMEH MHEHHI, «MO3TOBBIE

LITYPMBI» U UHBIE), BHIIOJIHATH CBOKO YaCTh PabOThI U KOOPJUHUPOBATH CBOM JICHCTBUS C APYTUMHU



YjleHaMH KOMaH/Ibl, OLIEHUBATh Ka4€CTBO CBOEI0 BKJIaAa B OOLIUI MPOIYKT 1O KPUTEPUSIM,
copMyIupOBaHHBIM Y4aCTHUKAMH B3aMMOIECHCTBHSL.
INPEAMETHBIE PE3YJIbTATDI

K xonny oOyuenus B 11 kiaacce oOyyaroluiicss MOJYYUT CIEAYIOIIUE IPEAMETHbIE
pe3ybTaThl:

Yucsa 1 BBIYHCICHUSA:
OIepUpPOBaTh MOHATHAMU: HaTypajbHOE, LEJI0€ YUCIO0, UCIO0JIb30BaTh MPU3HAKU JETMMOCTH LIEJIBIX
YUCeJl, PA3JI0KEHUE YUCIIA HA IPOCTbIE MHOXKHUTENHN JUIsl PELICHUs 3a/1a4;
OIepUpOBaTh MOHATHEM: CTENEHb C PAlMOHAJIBHBIM I10KA3aTEeIIEM;
OIepUpOBaTh MOHATUSAMHU: JIOTapu (M dncia, JECITHUHbIE U HATypasbHbIE TOrapu(pMBI.

YpaBHeHus M HEpaABEHCTBA:
IIPUMEHATh CBOMCTBA CTEMEHW MJI1 IpeoOpa3oBaHUS BbIPAKEHWM, ONEpUpOBaTh IMOHATUAMU:
II0KA3aTEJIbHOE YPABHEHUE U HEPABEHCTBO, PELIATh OCHOBHBIE TUIIBI 10KA3aTEIILHBIX YPAaBHEHUH U
HEPABEHCTB;
BBINOJHATh NpeoOpa3oBaHUsl BbIPAXKEHHUM, COAEpPKALIUX JIOrapu(Mbl, ONEpUpPOBATh MOHATHSAMU:
Jorapu(MUUYECKoe YpaBHEHHME W HEPAaBEHCTBO, pellaTb OCHOBHBIC THUIIBI JIOrapu(PMUUYECKUX
YpaBHEHUI U HEPABEHCTB;
HaxOJUTh PEIICHUS IPOCTEUIINX TPUTOHOMETPUUECKNX HEPABEHCTB;
OIlEpUpOBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHMM M €€ pElleHUE, UCIO0JIb30BaTh CUCTEMY
JIMHENHBIX YPaBHEHUH JJI pEUICHUS IPAKTUYECKUX 3a7a4;
HaxOQUTh pELIEHUs MPOCTEUIIMX CHCTEM U COBOKYIIHOCTEH pAallMOHAJIBHBIX YpPaBHEHHH U
HEPaBEHCTB;
MOJIEJIMPOBaTh pEajbHbIE CUTYallUH Ha A3bIKE aiareOpbl, COCTaBJSATh BBIPAXKEHUs, YpaBHEHHS,
HEPABEHCTBA M CUCTEMBI 10 YCIIOBHIO 33/1a4H, UCCIEA0BATh TOCTPOECHHBIE MOJIEIN C UCII0JIb30BAHUEM
anmnapara aareopsl.

@OyHknuu u rpapukn:
OIIEpUPOBATh MOHATUAMU: NTEpUOANYECcKas QYHKIUS, TPOMEXYTKH MOHOTOHHOCTH (DYHKLIUHU, TOUKH
9KCTpeMyMa (YHKIMHM, HauOoJiplllee M HaWMEHblIee 3HaueHUus (QYHKUMM Ha IPOMEXKYTKE,
UCIOJIb30BaTh UX JJIs UCCIIEN0BaHUs (PYHKINH, 3aJaHHON rpauKoM;
OIIEpUpPOBaTh IMOHATUAMM: I'paUKU [OKA3aTEIbHOM, JorapuMuyeckoil M TPUTOHOMETPUUECKUX
(byHKUMI, 1300pakaTh UX HA KOOPAWHATHON NJIOCKOCTH U MCIOJb30BaTh JJIsl PEIIEHUs YPaBHEHUN U
HEPABEHCTB;
n300paxaTh Ha KOOPAUHATHON MJIOCKOCTH IpauKy JIMHEWHBIX YPaBHEHUH M UCIIOJIB30BaTh UX JJIS
pellleHUs CUCTEMBbI JIMHEMHBIX YPAaBHEHU;
UCIOJb30BaTh rpapuKku (YHKIMM JJIs1 HMCCIeNOBaHUS IPOLECCOB M 3aBHUCUMOCTEH U3 APYIHX
Y4€OHBIX I CLIUILINH.

Hauyajia MaTeMaTH4€CKOI0 aHAJIN3A:
OlepUpoOBaTh MOHSATUSIMM: HENpepbiBHAsS (QYHKIMSA, NPOU3BOAHAs (YHKIUHU, HCIOIb30BATh
reoMeTpudecKuil U pU3NUEeCKUil CMBICI TPOU3BOJHON 1Sl pElIeHus 3a1a4;

HAXOIUTh IPOU3BOHBIC DIIEMEHTAPHBIX (QYHKIIHA, BBIYUCIIATH POU3BOAHBIE CYMMBI, TPOU3BEACHUS,



4acTHOr O (YHKIIMIA;

UCIIOJIb30BaTh IMPOU3BOAHYIO [JJIsI HCCIEAOBAaHUS (DYHKIMM HAa MOHOTOHHOCTb M 3KCTPEMYMBI,
MIPUMEHSATH PE3yJIbTaThl UCCIIEA0BAHMS K TOCTPOEHUIO I'pa(rKOB;

UCIOJIb30BaTh MPOU3BOIHYIO JUISl HAXOXKJICHUSI HAUTYUIIEro pelieHusl B IPUKJIAJIHbIX, B TOM YHCIIe
COL[MaJIbHO-PKOHOMUYECKHX, 3a]a4ax;

OINepUpOBaTh MOHATHUSAMU: IEepBOOOpa3Hasi U UHTErpall, IOHUMATh T€OMETPUUYECKUI U (PU3NUECKHI
CMBICJI HHTErpasa;

HAXOIUTh MEPBOOOPA3HBIEC dJIEMEHTAPHBIX (DYHKIMHA, BBIYUCIAT HHTErpast no Gopmyne HeroTona—
JleriOHuIAa;

pelaTh NpUKIagHbIe 337a4l, B TOM YK CJIEe COLUATbHO-3KOHOMHUYECKOT0 U (PU3MYECKOro XapakTepa,

Cpe€aAcCTBaMU MAaTEMATUYICCKOT'O aHaJIn3a.

COILEPKXAHUE OBYYEHUAA
11 KJIACC
Yucsia 1 BBIYUCICHUS
HatypanpHble u nenbie uncna. [Ipu3Haku 1eIMMOCTH LIENbIX YUCETI.
Crenensp ¢ pauMoHaJIbHBIM MoKa3zaTeaeM. CBOMCTBA CTEIEHU.
Jlorapuwm uncna. /lecsiTuuHble U HATypalbHbIE JTOrapU(PMBI.
YpaBHeHHs U HEpaBeHCTBA
[IpeobpazoBanue BeIpaKEHUN, COIEPKALIIX JTOTapUPMBL.
[IpeobpazoBaHue BeIpaXEHNUH, COAEPKALIUX CTENEHU C PAllMOHAIBLHBIM I10Ka3aTEIIEM.
[IpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
[loka3aTenbHble ypaBHEHUS U HEPABEHCTBA.
JlorapumMudecke ypaBHEHHs U HEPaBEHCTBA.

CucremMbl TMHEMHBIX ypaBHEHUH. Pelienne npukiaJHbIX 3a/1a4 C IOMOUIBIO CUCTEMBbI
JIMHENHBIX YpaBHEHUM.

CucremMsl 1 COBOKYITHOCTH paliiOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB.

[IpumeHenne ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U 3a/1a4
U3 pa3IMYHBIX 001acTell HAYKU U PeasibHON KU3HU.

DYyHKUMHU U TPaPUKH

Oynkuus. [lepuoanueckue pynknun. [IpomMexxyTk MOHOTOHHOCTH QYHKIIMU. MaKCUMyMBI
U MUHUMYMBI QyHKIMH. Hanbonpiee 1 HanMeHbIIee 3HaueHHe (QYHKIIMK Ha TIPOMEXYTKE.

Tpuronomerpuueckue QyHKIMHU, X CBOMCTBA U TpauKH.

[TokazaTenbHas u norapupmuueckas GyHKIUU, UX CBONCTBA U IpaQUKH.



Hcnonb3zoBanue rpagukoB GYHKIMH s pelIeHUs] ypaBHEHUHN U JIMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (yHKIHMHA I KCCISTOBAHMS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE€ BO3HUKAIOT MIPH PEHICHUH 3a]a4 U3 JPYTUX Y4EOHBIX MPEAMETOB U PeabHON )KU3HU.

Havyana mareMaTH4ecKoro aHajausa
HenpepsiBable QyHKIIMH. MeTO1 MHTEPBAJIOB IS PEIICHUs] HEPaBEHCTB.
[IponzBoanas ¢pynkuuu. ['eomeTpudeckuii 1 Gu3nUecKuii CMbICI TPOU3BOTHOM.

[TpousBoaHbIE dN1eMEeHTapHBIX QYHKINH. POPMYITBI HAX0KIEHHS TPOU3BOIHON CyMMBI,
MIPOU3BE/ICHHS M YaCTHOT'O (DYHKIIMH.

HpI/IMeHCHI/Ie HpOHSBOI{HOﬁ K HUCCJICOOBAaHHNIO CI)YHKHI/Iﬁ Ha MOHOTOHHOCTb U 9KCTPEMYMEIL.
Haxoxngenue HauOOJILIIEr0 U HAMMEHBIIIEr0 3HAYESHUS (bYHKHI/II/I Ha OTpPE3KeE.

[IpuMmeHeHne NpON3BOAHOMN I HAX0XKIEHUS HAWJIYUILero peleHys B PUKJIaaHbIX
3aj1a4ax, JUIsl OIpeeNeHns CKOPOCTH Mpoliecca, 3ajaHHOro (hopMyIioil nim rpaukoMm.

[TepBooOpa3znas. Tabmuia nepBoodOpas3HbIX.

WuTrerpai, ero reometpuueckuii v pusnueckuit cmpici. Berancienue nuTerpaia mno
dhopmyne Hetorona—JleiOnumia.



TemaTu4yeckoe IIAHUPOBAHUE

11 kaace
HaumenoBanue KosnnuectBo | OcHOBHOe coepkaHue OcHoBHbIE BH/IbI /1eSIT€IbHOCTH
paszjaena (Tembl) 4acoB o0yuarommxcst
Kypca

Crenens c 12 CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM. ®opMyIMpoOBaTh, 3aMUCHIBATH B

paloHaIbHbIM CBoiicTBa CTENEHH. CUMBOJIMYECKOM (popMe U UIUTIOCTPUPOBATH

[I0Ka3aTesIeM. [IpeoOpa3oBanue BbIpakeHUH, IIpUMEpaMu CBOMCTBA CTEIICHH.

[TokazarenbHast COJIEpIKalUX palliOHATIbHbBIE CTETICHU. [TprMeHsTh CBONCTBA CTETIEHHU IS

GyHKIMS. [Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA. | MpeoOpa30BaHUs BhIPAXKEHUH.

[TokazarenbHbIe [TokazarenbHas ¢pyHKLMA, €€ CBOMCTBA U PopMynHpoOBaTh U WITIOCTPUPOBATH

YpaBHEHUSA U rpaduk rpaduYecKy CBOMCTBA MOKA3aTEILHOMN

HEpaBEHCTBA. GyHKIMH.

Pemath 0CHOBHBIE THUIIBI TOKA3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB.

Hcnonb3oBath uppoBbIe pecypehl IIs
MOCTPOCHUS IPadUKOB PYHKIIMH U U3YUCHUS
UX CBOMCTB

Jlorapudmuueckast 12 Jlorapudm uucna. JlecaTuunbie u dopMynHpoOBaTh, 3aITUCHIBATH B

yHKIWSL. HaTypaJIbHbIE JIOTapU(MBI. CUMBOJIMYECKON (opMe U WILTIOCTPUPOBATH

Torapadmeraeckne [IpeoOpa3oBanue BhIpaKEHUH, CoAepKALIUX pUMepaMu CBOMCTBa jorapudma. }
Jaorapu@msl. BrimosiHATe peoOpa3zoBaHus BEIPAXKEHUIA,

YpaBHCHUA 1 Jlorapudmuueckue ypaBHEHUS U coJieprKalux Jorapu@mel.

HEPaBCHCTBA HEPABEHCTBA. ®opMyIUpOBaTh U WILTIOCTPUPOBATH
Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U rpaduuecku cBOiCTBa JIorapu(pMUIECKON
rpaduk GbyHKIHH.

Permath 0OCHOBHBIE THIIBI JIOTAPU(PMUIECKUX
YpaBHEHUH U HEPABEHCTB.
Hcnonb3oBath 1upoBbIe pecypehl Ui
nocTpoeHus rpaduKoB GyHKIMNA U U3y4eHUS
UX CBOWCTB.
3HAKOMUTHCA ¢ UCTOPUEN pa3BUTHSA
MaTeMaTHKU

Tpuronomerpuueckue 9 Tpuronomerpudeckue GyHKIUH, UX cBoiicTBa | OnepupoBaTh MOHATHEM EPUOINUECKAs

(GYHKIIMH B UX

U TpauKH.

byHKIHS.




rpaduKy.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

Crpouts, aHaNNM3UPOBaATh, CPABHUBAThH

TPUrOHOMETPHUECKUE rpaduKy TPUrOHOMETPUYECKHX (QYHKLUH.
HEPABCHCTEA qDOpMyJIHpOBaTI)vI/I WJUTIOCTPUPOBATH
rpaduuecku CBOMCTBa TPUTOHOMETPUUECKHUX
(GyHKIMH.
Pemats npocreimme TpuroHOMETpUIECKUe
HEPAaBEHCTBA.
Hcnonb3oBath rpaduku JUIsl pelieHus
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnons3oBath nu(ppoBbIE PECYPCHI ISt
NOCTpOEHUS I'paUKOB PYHKIUN U U3y4EHUS
UX CBOMCTB
[IpounzBogHas. 24 HenpepriBabie ¢pynkiun. Meroa untepsano | OnepupoBaTh NOHITUSIMU: HEMIPEPhIBHAS
TpuMeHeHue JUIS pEIIeHNs] HEPABEHCTB. GbyHKIMS; TPOU3BOAHAS (PYHKIUH.
MPOU3BOHOM HpomBoanm GbyHKIHH. FeOMeTIzI/I'—IeCKI/Iﬁ u Hcnonws3oBath reOMveTqueCKm?I u puznyecKui
(buznueckuit CMbICT MPOU3BOIHOM. CMBICIT IPOU3BOIHOM JIJIsl peLIeHUs 3a1a4.
IIpon3BoaHbIE 2I€eMEHTAPHBIX QYHKIUH. Haxoauts Npou3BOIHBIE 2JIEMEHTAPHBIX
IIpousBonHas CyMMBI, IPOU3BEACHHUS, (GyHKIUH, BBIYUCISTH IPOU3BOIHBIE CYMMBI,
YaCTHOTO (DYHKIIHA. MIPOU3BEICHHUS, YACTHOTO (PYHKITUH.
[Ipumenenne mpou3BOIHOM K UcciaeaoBaHui0 | Mcrmosib30BaTh MPOU3BOIHYIO IS
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI. uccienoBaHus QyHKIIMA HAa MOHOTOHHOCTD U
HaxosxaeHne HanOoJIbIIEro 1 HAUMEHBLIETO | SKCTPEMYMBI, IPUMEHATh PE3yJIbTAThI
3Ha4YeHUs (PYHKLUU Ha OTPE3KE. UCCIIEIOBAHMS K IOCTPOEHUIO IPa(hUKOB.
IIpumenenne Npon3BOIHON UId HaxoxkAeHUd | IIpuMeHATh IPOM3BOAHYIO Ul HAX0XKACHUS
HAWIY4LIEro PEeIIEHUs B IPUKIATHBIX HAWIy4IlIero PelleHus B IPUKIAIHbIX, B TOM
3a/1a4ax, s ONpeAeIeHUsI CKOPOCTH YHCJIE COLMATIbHO-DKOHOMMYECKHUX, 3a/1a4ax.
npoiiecca, 3alaHHOTro (opMyIoi UiH 3HAKOMMTBHCS ¢ UCTOPUEN pa3BUTHSA
rpauKom MaTEMaTHYECKOT0 aHAJIN3a
Wurerpan u ero 9 IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX. OnepupoBaTb NOHATUAMU: IEPBOOOPA3HAS,

IIPUMCHCHUS.

Wurerpan, reoMmerpuueckuii U Gpu3NYECKuit
CMBICJI MUHTETpaia. Beluncienue uHTerpania mno
¢dopmyne Hetorona—JIeitbuuia

HUHTETpall.

Haxoauth nmepBooOpa3Hbie 3JIeMEHTaPHBIX
(GYHKIMI; BBIYUCISATHh UHTETpal 1Mo Gopmyre
Hrrotona-Jleiionuna.

3HAKOMHTBHCS C UCTOPHEH pa3BUTHUSA
MaTeMaTUUECKOTO aHaIu3a




CucreMsl

YPaBHEHUH.

12

Cucrembl TUHENHBIX YpaBHEHUH. Penenne
IIPUKIIAHBIX 33124 C [IOMOIIBIO CUCTEMBI
JIMHENHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
N0Ka3aTeNbHbIX, JOrapu(pMUIECKUX
YpPaBHEHUH U HEPABEHCTB.

Wcnonb3oBanue rpadukoB GpyHKIUI 1715
pELLIeHUs] YpaBHEHHUI U CUCTEM.
[IpuMeHeHnne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX
3a/1a4 U 3a/1a4 U3 pPa3IMYHbIX 00JacTeil HayKu
U peabHOU KU3HU

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX
YpaBHEHUH U €€ pELICHHUE.

Hcnonp30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHUU
JUISl peLLICHUs IPAKTUYECKUX 3a/1a4.

Haxonuts pemenus npocTenimx CUCTEM U
COBOKYITHOCTEN PAallMOHAIIbHBIX YPABHEHUMN U
HEPaBEHCTB.

Hcnonb3oBatk rpaduku QyHKIUN A5
peneHus ypaBHEHU.

MonennpoBath peanbHbIe CUTYyallMu Ha SI3bIKE
anredpbl, COCTABIIATH BIPAXKEHUS], YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI 110 YCIOBUIO 3a/1a4H,
HCCJIEN0BAaTh IOCTPOCHHBIE MOJEIIHN C
MCI0JIb30BAHMEM anmnapara ajareopsl

HarypayibHbie 1 6 HaTtypanbHbIe 1 1IeNble Yrcia B 3a/ja9ax u3 OmnepupoBaTh MOHATHSME: HaTYpaIbHOE
TeNIbIe YHCIIa peabHOM KHU3HH. YHCIIO, 1IEJI0€ YHUCIIO.
[Ipu3Haku JeIMMOCTH LIEIBIX YUCE Hcnonb30BaTh NpU3HAKU AETUMOCTH IEJIBIX

YHCell, Pa3JIoKeHHE YKClia Ha MPOCThIe
MHO>KHMTEJIH JUIsl pElIeHUs 3a/1a4

[ToBTOpEHME, 18 OcHoBHbIE IOHATHSA Kypca anredpsl U Havyal Pemrates npukiiagHbie 3a0a4u U3 pa3IMIHbIX

0606IEHHE, MaTeMaTU4YeCKOro aHaau3a, 0000IeHue U oOnacTeil HayKu M peanbHON )KU3HU C

CHCTEMATH3AIIS cUCTeMaTu3alus 3HaHUH MOMOIIBI0 OCHOBHBIX MOHATUH Kypca anreOpbl

. Y HayvaJ MaTeMaTU4YeCcKOro aHajau3a.

SHaHUH Br16upath onTuMalibHbIE CIIOCOOBI
BBIYUCIICHUI.
Hcnonb30Bath AJis pelieHus 3aad ypaBHEHUS,
HEPAaBEHCTBA U CUCTEMbI ypaBHEHH, CBOWCTBA
byHkumii u rpadukoB

OBILEE 102

KOJIMYECTBO

YACOB I10

I[TPOTPAMME




