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MNOACHUTEJIBHASA 3AIINCKA

VYyebHblii Kypc «Anredpa M Hayajga MaTeMaTUYECKOTO aHAIM3a» SIBIIACTCS
OJIHUM M3 HamOoJiee 3HAUYMMBIX B IporpamMMe CpeaHero oOIiero oOpa3zoBaHus,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTaIbHYIO Oa3zy s
W3YUYCHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYrod CTOPOHBI, (JOPMHUPYET
JIOTUYECKOe U aOCTPAaKTHOE MBIIUICHUE O0YyYalolUXCsi Ha YPOBHE, HEOOXOAMMOM
JUIsl OCBOCHMSI MHGOPMATUKHU, O0IIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
TUCUMIUIMH. B pamMkax maHHOTO y4eOHOTO Kypca OOydaroniuecs OBJIaJCBalOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW Hayku, KoTopas (OpMYJIUPYET CBOH
TOCTIDKCHHSI B MAaTEMaTHIECKOH opMe.

YyeOHblll Kypc anreOpbl M Hayajdl MAaTeMAaTHYECKOTO aHalIM3a 3aKiajbIBacT
OCHOBY JUISl YCIICLTHOTO OBJIAJICHUA 3aKOHaMu (U3UKHU, XUMHUHU, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TE€HJCHIIMM Pa3BUTHS SKOHOMHUKHU U OOLIECTBEHHOM JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh MX JUIS JalbHEWIIero oOpa3oBaHUS U B
MOBCEHEBHOM *U3HU. B TO ke BpeMs OBIajieHUE aOCTPAKTHBIMH U JIOTUYECKU
CTPOTUMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOTO aHaju3a pa3BUBaET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBaTh
YTBEPXKJEHUS C TIOMOIIBbI0 UHAYKIIMU U PacCyX IaTh IEAyKTUBHO, MCIOJIb30BATh
000011IeHHe U KOHKPETH3allMi0, a0CTparupoBaHUE U aHAIOrUio, (opmMupyer
KPEATUBHOE U KPUTUUYECKOE MBIILICHHUE.

B xone u3ydeHust yueOHOro Kypca «AinredOpa M Hayajda MaTeMaTHYECKOIro
aHanu3a» 00ydYaroluecs MOJIy4YalOT HOBBIA ONBIT PEIICHUs MPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MATEMaTUYECKUX MOJENEeH peadbHbIX CUTYyallui,
UHTEpIpPETalUX  TOJYYEHHBIX  PEHIEHUM,  3HAKOMATCA C  [pUMEpamMu
MaTeMaTUYECKNX 3aKOHOMEPHOCTEM B NPUPOJE, HAyKe H HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYyeOHblli Kypc 007aJaeT 3HAYUTENbHBIM BOCHUTATENBHBIM MOTEHLIHAAIOM,
KOTOpPBIN peanu3yercss Kak dYepe3 YyueOHBbIM maTepuall, CIocoOCTBYIOIINNA
GbOopMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHHUSA, TaK W uepe3 crenuduky ydeOHOUH
JeATEeIIbHOCTH, TPEeOYIOIel MpOAOKUTEIbHOW  KOHIICHTPAIlMM  BHUMAaHMS,
CaMOCTOATENIbHOCTH, aKKyPATHOCTH M OTBETCTBEHHOCTH 32 MOJIYYEHHBIN PE3yJIbTaT.

B ocHoBe MeTouKH 00yueHus anredpe U HayalaM MaTeMaTHYecKOro aHajan3a
JICKUT EATCTHOCTHBIA TPUHITUT OO0y YCHHUS.

B cTpykType yueOHoro Kypca «Anredpa 1 Hadaia MaTEMaTHIECKOTO aHAITA3a
BBIZICJICHBl ~ CJENYIOLIUME COJAepXKaTelbHO-MeToauuyeckue JuHuu: «Yucna w
BbIYMCIICHUS, «DYyHKUUU U Tpapuku», «YpaBHEHUSI U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHaian3a», « MHOKeCTBa U JIOTHKay». Bce ocHOBHbBIE



COZIEPKATEIIbHO-METOIUYECKUE JIMHUM W3Y4YalOTCSd Ha MPOTSHKEHUU JBYX JIET
oOy4eHHs Ha YpOBHE CpeAHEro 0011ero oo0pazoBaHusi, €CTECTBEHHO JOMOIHSS IPYyT
JpyTra ¥ IOCTETICHHO HACHIIIAsCh HOBBIMHU TeMaMH U pa3zenamu. J[aHHbIN yueOHbIH
KypC SIBISIETCSI MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSET B cebe cojep:KaHHe
HECKOJIbKMX MaTeMaTUYEeCKUX TUCHUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETPUS,
MaTeMaTUYECKHUI aHAJIN3, TEOPUSI MHOKECTB, MaTEMAaTHYeCKast JJoruka u apyrue. 1o
Mepe TOro Kak OOyd4aromuecs OBIAACBAIOT BCE 00Jiee MUPOKUM MATEMAaTHYECKUM
anmapaToM, Y HHUX IOCJIEIOBAaTEeIbHO (DOPMHUPYETCS M COBEPIIECHCTBYETCS YMEHUE
CTPOUTh MATEMaTUYECKYI0 MOJEIb pEaTbHON CUTyallud, NPUMEHATh 3HAHUS,
MOJIyYeHHbIE TPU M3YUYEHUU YYEOHOro Kypca, IJsi PEeHIeHUS CaMOCTOSITEIbHO
chOpMyTUPOBAHHONW MaTEeMaTHYECKOM 3a/lauu, a 3aTeM HHTEepPIPETUPOBATh CBOMU
OTBET.

ConepxaTeabHO-METOANYECKass JTUHUS «Yucna U BBIYUCICHUS 3aBEpIIacT
dbopMHpoBaHE HABHIKOB MCIIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
HAYaToO Ha ypOBHE OCHOBHOIO 00IIero oopasoBanus. Ha ypoBHe cpennero o0miero
oOpa3zoBaHuss oco00oe BHUMaHue ynaenserca  (HOPMUPOBAHHIO  HABBIKOB
pallMOHANIbHBIX BBIYMCIICHUM, BKJIIOYAIOMIMX B CEOS MCIOJIL30BaHUE PA3IUYHBIX
dbopMm 3amucu 4YuclIa, YMEHHUE JeiaTh MPUKUJIKY, BBITOJHITH MNPUOIUKEHHBIC
BBIYHCIICHUSI, OIIEHUBATh YHUCJIOBBIC BBIPAKEHMS, pabOTaTh ¢ MaTEMaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYy4YaloIIMMCs MHOXKECTBa HaTypajbHBIX, IENbIX,
pallMOHANIBHBIX W JICUCTBUTENBbHBIX  YHUCEN  JIOMOJIHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4HuCel. B KaxaoM U3 3TUX MHOXECTB pacCMaTpUBAIOTCA
CBOMCTBEHHBIE €My chenuduueckue 3aJadyd U OIepaluu: JEJICHHE Hallelno,
ONEpUPOBAHUE OCTATKAMU HA MHOXKECTBE IIEJBbIX YHCEN, 0COOble CBOMCTBA
paAIMOHAIBHBIX U UPPAIMOHAIBHBIX YKCeN, apuMETUUECKHE OTEePalNU, a TaKXKe
W3BJICUCHUE KOPHS HATYpajbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEN.
brnarogapst mociieoBaTeIbHOMY pPAaCHIMPEHUI0 KPYyra HCIHOIb3YEeMbIX YHCET HU
3HAKOMCTBY C BO3MOXHOCTSIMM HMX MPUMEHEHUS ISl PEIICHUS Pa3MyHbIX 3a7ay
dbopmupyeTCcsl TPEACTABICHUE O €IUHCTBE MAaTEMAaTUKH KaK HayKd U €€ poiu B
MOCTPOEHUU MOJIEJIEH pPEaTbHOTO MHpA, IIUPOKO HUCIOJIB3YIOTCS 0000IeHUE U
KOHKpETHU3aIusl.

Jlunust «YpaBHEHHSI U HEPABEHCTBA» peAM3yeTCs HAa MPOTSHKEHUU BCETO
oOy4eHHsI Ha YPOBHE CPEIHETO 00111er0 00pa30BaHus, TOCKOJBKY B KaXKI0M pasiesie
[IporpamMmbl MPEeTyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3a/ad. B pesynbrarte
oOyyJarommecs: OBJIAJICBAIOT PA3JIMUYHBIMU METOJaMU PEIICHUS palliOHAJbHBIX,
UppaIMOHaIbHBIX, MOKA3aTEIbHBIX, JIOTAPU(PMHUUECKUX U TPUTOHOMETPUUYECKHUX
YpaBHEHHMM, HEPABEHCTB M CHCTEM, a TaKXKe 3ajJad, COACpP)KAIIUX IapaMeTphl.
[ToyyeHHbIE yMEHUS TIMPOKO HCIOJB3YIOTCS TPH HCCICAOBAaHUU (GYHKIUNA C
MTOMOIIILIO POU3BOAHOM, MPU PEIICHUN MPUKITIATHBIX



3a/lay ¥ 3a/1ay Ha HAXOXKJEHUE HauOOJIbIIMX M HAUMEHbIIUX 3HAYEHUN (DYHKIIMH.
JlanHasi copeprkaresbHasi JUHUSL BKIIOYAET B ce0sl Takke (OpMUpPOBAHUE YMEHUH
BBIMIOJHATH  pacu€Tel 1o  ¢opMylaM, MpeoOpa3oBaHUs  pallMOHAIBHBIX,
UPPANMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHUH, a TAaKXKE BBIPAKEHUH,
coJlepKallluX CTeneHu W jorapudmel. brarogaps u3ydeHHI0 airedpanyvyecKkoro
MaTepuaa MpoOUCXOAUT JajdbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPaKTHOTO
MBIIICHUS 00yJaronuxcsi, GOPMHUPYIOTCSI HABBIKM JIEYKTUBHBIX PaCCYKICHUH,
paboTel € CHUMBOJIBHBIMH (OpMaMu, TPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE pPaBEHCTB U HepaBEHCTB. Anrebpa npeiaraeT 3Q¢GeKTUBHbIC
WHCTPYMEHTBl JJI1 pEHICHUS NPAKTUYECKUX M ECTECTBEHHO-HAYUYHBIX 3ajad,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3BMOXKHOCTH KaK S3bIKa HAYKH.

CopnepxarenpbHO-MeTOAMYECKass JHHUS «DYHKIIMA W TpaduKm» TECHO
neperyieTaeTes ¢ APYTUMHU JIMHUSMH Y4e0HOTO Kypca, MOCKOJNBKY B KaKOM-TO
CMBbICJIE 3a/1aéT MOCJIEeI0BaTENbHOCTh U3yUeHUsI MaTepuana. M3ydenue creneHHoil,
MOKa3aTeJIbHOM, TOTapu(pMHUUECKOH U TPUTOHOMETPUUECKUX (YHKIIMM, UX CBOMCTB
U TpaduKoOB, UCIOJIb30BaHUE (DYHKIMI N7l pelIeHUs 3a1ad U3 JAPYruxX y4eOHbIX
IPEIMETOB M peaqbHON KU3HU TECHO CBSI3aHO KaK ¢ MAaTEMaTHYECKHM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHWH W HepaBeHCTB. [Ipum 3TOM OGombIIOe BHUMaHUE
yaensercss (opMUPOBAHUIO YMEHHUS BBIpaxaTh (HOpMyJiaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIMYUHAMM, HCCIEIOBATh MOJYYCHHbIC (YHKIIUH, CTPOUTH HUX
rpaduku. MaTtepuai 3Toil coJiepKaTeaIbHOM JIMHUY HalleJICH Ha pa3BUTUE YMEHUHN U
HABBIKOB, TIO3BOJISIONTUX BRIPAKATh 3aBUCUMOCTH MEXK/Ty BEIIMYNHAMU B Pa3THIHOMN
dbopme: aHanuTHUECKOH, rpaduueckoi u cioBecHor. Ero u3ydenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBINIJICHUSI, CIIOCOOHOCTH K OO0OOIIEHUI0 U
KOHKPETU3AINH, UCTIOJIB30BAHHUIO aHATIOTHH.

ConmepxxarenpHast nuHUS «Hadama mareMaTndeckoro aHaim3a» MO3BOJISET
CYIIECTBEHHO PACIIUPUTH KPYr KaK MaTEMaTHYCCKUX, TaK W MPHUKIATHBIX 3ajad,
JIOCTYITHBIX OOYy4YaloImMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (PYHKIMW, OMPEACNATh WX HauOOJbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH TUIomanu (Guryp u oOBEMBI Ted, HaXOAUTh CKOPOCTU H
yCKOpeHusi mporeccoB. JlanHas coaepxkaTenbHas JIMHUS OTKPBHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHSI MAaTeMaTHYEeCKHX MOJIENeH pealbHBIX CHUTYyaIui,
MO3BOJISIET HAXOAUTh HAWJTYUIIIee PEIICHUE B IPUKJIAHBIX, B TOM YUCJIE COITUATBHO-
HDKOHOMHYECKHUX, 3a7adaX. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOTO aHaln3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaIBHO-IOTMYECKOTO0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHWH pacrlo3HaBaTh IMPOSBICHUS 3aKOHOB
MaTEeMaTHUKH B HaAyKe, TEXHUKE B UCKyccTBe. OOydaronecs: y3HaroT O



BBIJIAIOLINXCS pe3yJIbTaTax, MOJYyUYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKU KaK HayKH,
1 00 MX aBTOpax.

CopeprkaTeabHO-METOANYECKast TUHUA «MHOXECTBA U JIOTHKA» BKIIIOYACT B
ceOsl PIEeMEHTHl TEOPHUH MHOXKECTB W MAaTeMAaTHYECKOW JIOTHKH. TeopeTHKo-
MHOKECTBEHHBIE TIPEJ/ICTABIICHUS MIPOHU3BIBAIOT BECh KypPC IIKOJIBHOW MaTeMaTHUKU
U TpejuiaraloT HamOoJee YHUBEPCAIbHBIA S3bIK, OOBEAMHSIONIMNA BCE pa3leibl
MaTeMaTUKH W €€ TPWIOKEHUH, OHHM CBS3BIBAIOT pPa3HbIE MaTEMaTUYECKHE
JTUCIUIUIMHBL M WX TPWIOKEHUS B eauHoe Ienoe. [loaTomMy BakHO daTh
BO3MOXKHOCTh OOydYaromeMycsi IOHHMAaTh TEOPETUKO-MHOKCCTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTeMaTUKH M HCIOJIb30BaTh €ro JUIsl BHIPAXKEHHUS CBOUX MBICICH.
JlpyruM BaKHBIM MPU3HAKOM MAaTEMaTUKH KaK HAyKd CJeAyeT IMpU3HATh
CBOMCTBEHHYIO €W CTpPOTrOCTh OOOCHOBAaHWUW U CJICIOBAHUE OMPEACIEHHBIM
IpaBWJaM  TIOCTPOEHHUS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTUYECKOM JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
0Oy4Jaronuxcs, MO3BOJISIET UM CTPOUTHh CBOM PACCYKJICHHSI Ha OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Hadaja MaTEMaTUYECKOIO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJEIUPOBAHUS, KOTOPHIE IMPU3BAHBI
CrocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peaTbHBIX
CUTYallMi, MCCIEJOBAaHUS ASTUX MOJIEJICH C TOMOINBIO amnmapara aireOpbl u
MaTEeMaTUYECKOT0 aHaJn3a, WHTEPHPETAMH TOJYYCHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIBIM M3 Pa3/iesIOB MIPOTPAMMBI, ITOCKOJILKY BECh MaTepHa
y4eOHOTO Kypca IHAPOKO HWCIOJIB3YeTCs IS PEIICHUS TPUKIAAHBIX 3amad. [Ipu
pEeIIeHUH  pealbHBIX  MPAKTHYECKUX  3a7ad  OOydYarolIhecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, yYMEHUE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  aHAJOTHUIO, 0000ImaTh W KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenpHOCT TIO  (OPMHPOBAHWIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUEHUS BCEX TEM y4eOHOro Kypca « Anredpa u Havaia
MaTEMaTUYECKOTO aHATN3ay.

Ha uzyuenue yuebHoro Kypca « Anredpa v Hauajaa MaTeMaTUYECKOTO aHAIIA3a)
orBoauTcs 272 yaca: B 10 ximacce - 136 gacoB (4 yaca B Hezelno), B 11 kimacce - 136
yacoB (4 Jaca B HEJIEINIO).

PaGouass mporpamma mo anrebpe W Hayajdy MaTEeMaTHYECKOTO aHajan3a
chopmupoBaHa ¢ yueroMm Paboueii mporpammel Bociutanust [11kosbI.

Peanu3arus BOCIUTATEIHEHOTO TIOTEHITAIA YPOKOB MPEAyCMaTPUBACT:

* MAaKCHMaJbHOC  HWCIOJB30BAHWE  BOCIHTATEIBHBIX  BO3MOYKHOCTCH
coJiep KaHus yu4eOHOTO MpeaMeTa i1l GOPMHUPOBAHUS y 00YUAIOMIUXCS POCCUHCKHIX
TPAJAWIIMOHHBIX  JYXOBHO-HPABCTBEHHBIX M  COIIMOKYJBTYPHBIX II€HHOCTEH,
POCCHUICKOTO UCTOPUYECKOTO CO3HAHMS Ha OCHOBE UCTOPHUIECKOTO



MPOCBEIICHUSI; MOJ00pP COOTBETCTBYIOIIETO COJEPKAHUS YPOKOB, 3aJaHUM,
BCIIOMOTaTENIbHBIX MaTePUAJIOB, MPOOJIEMHBIX CUTYallul AJi1 00CYKICHUM;

* BKIIOYEHHE B pabouyyr MporpaMMmy Mo airedpe ©  Hadaly
MaTEeMaTHYECKOT0 aHaIHN3a [EJIEBBIX OPUEHTHPOB PE3yJIbTATOB BOCIIUTAHUS, UX YUET
B ONPEJICTICHUU BOCIIUTATENIbHBIX 3371a4 YPOKOB, 3aHSATUH;

* BKIIOYEHHME B pabouyyl MporpaMMy TEMaTUKH B COOTBETCTBUU C
KaJICHAapHBIM TJIAHOM BOCTIUTATEIbHON pabOTHI;

*  BBIOOp METOJOB, METOJUK, TEXHOJOTHI, OKa3bIBAIOINX BOCIUTATEIHLHOE
BO3/ICIICTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIUTATEIBHBIM HCATIOM, LENbIO U
3aJlayaMy  BOCIIUTaHUSA, I1I€JIEBBIMU OPHEHTHPAMU PpPE3YyJbTaTOB BOCIUTAHUS;
peann3aluio NPUOPUTETA BOCIIUTAHUS B YUCOHOU NEATEIHHOCTH;

* TpUBICYCHHE BHUMAHUS OOy4alOUMXCAd K IEHHOCTHOMY AacCHeKTy
U3y4aeMbIX Ha YpOKax TMpEAMETOB, SBICHUH W COOBITHI, HWHHIIMUPOBAHHE
OOCY>KJI€HHM, BBICKAa3bIBAaHUN CBOETO MHEHHS, BBIPAOOTKH CBOErO JMYHOCTHOIO
OTHOILIEHUS K U3y4aeMbIM COOBITUSIM, SIBJICHUSIM, JIUIIaM;

* TIpPUMEHEHUE  UHTEPAKTUBHBIX  (QopM  yueOHOW  paboOThl  —

MHTEIJICKTYyalIbHBIX, CTUMYJIUPYIOIUX TO3HABATEIbHYI0 MOTHBAIUIO, HWTPOBBIX
METOJUK, JUCKYCCHH, JaloIUX BO3MOXXHOCTh MPHOOPECTH OMNBIT BEACHUS
KOHCTPYKTUBHOTO IUAJIOra; PyNIOBOM pabOThl, KOTOPask yYUT CTPOUTH OTHOILLICHUS
U JIEWCTBOBATh B KOMaHJIe, CIIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIIIJICHHS;
. noOykJieHne o0ydYarolmuxcs coOJII0/1aTh HOPMbI TOBEACHUS, IpaBUiia
OOIIEHNS CO CBEPCTHUKAMU U MEJAarOrMueCKUMU pabOTHUKAMHU, COOTBETCTBYIOIINE
yKJIaqy oO0Ieo0pa3oBaTeibHOM OpraHu3allid, YCTAHOBICHUE U MOIACPKKY
no0poskenaTeabHOM aTMocheps;

* OpraHu3alMi0 HACTABHUYECTBA MOTHUBUPOBAHHBIX U HPYIUPOBAHHBIX
oOyJaromuxcs Hajl HEYCHEeBAIOUIMMHI OJHOKIACCHUKAMH, B TOM YHCJIE C OCOOBIMU
o0pa3oBaTeIbHBIMU  MOTPEOHOCTSAMHM, JAlOlIero OOyYarolMMCS  COLMAIBHO
3HaYUMBIN OMBIT COTPYAHUYECTBA U B3aUMHOM IMOMOIIY;

*  UHUIMHMPOBAHHE M TOJACPKKY HCCIEIOBATENbCKON JESITeNbHOCTU
oOy4Jaronuxcs, TIAHUPOBAHWE W BBHITIOJHEHUE HWHAMBUAYAIBHBIX M TPYIIOBBIX
IIPOEKTOB BOCIIUTATEIHHON HAPaBIEHHOCTH.

B ocHoBe BpIOOpa METOJIOB U MPUEMOB, (POPM pabOTHI JIEKUT OPUEHTALIUS Ha
1ieJIeBbIe PUOPUTETHI, 0003HaUeHHbIe B Paboueil nporpamme Bociutanust 11Ikombl.



COJEP KXAHUE OBYUYEHUA
10 KJVIACC

Yuciia 1 BHIYMCICHUS

Panmonaneupie uyncia. OOBIKHOBEHHBIE M JCCSITUYHBIE IPOOH, MPOIICHTHI,
OeckoHeuHble mnepuoandeckue apobu. IlpumeHneHune napoOell W TPOLUEHTOB AJIs
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWU U PEaNbHOU KU3HH.

JlelicTBUTENbHBIE YHCIA. PalnuoHanbHbBIE W UPPAUUOHAIBHBIE YHCIIA.
Apudmernueckue  omepanuu ¢ JACUCTBUTEIBHBIMH  uYuciaamMu.  Mosyib
JNEHUCTBUTEIBHOTO YMCia U €ro cBoicTBa. [IpubImkEéHHbIe BBIYMCICHHS, TTpaBUia
OKPYIJICHHMs], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ wnenelM nokasareneM. buHom Herotona. Hcnosb3zoBaHue
noaxoasmen (opMbl 3aMUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS MPAKTHYECKUX
3aJ1a4y ¥ NpeJCTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ panMOHAIBHBIM IIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIIBHBIM II0KA3aTEIIEM.

Jlorapupm umcna. CpoiictBa norapudma. JleciTuuHble M HaATypajbHbIE
Jorapu(Msl.

CHHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC,
aApPKKOCHHYC M ApKTAHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxnectBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUSI U YpaBHEHHUs-cliecTBUsS. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBl PEIICHUS LENbIX U APOOHO-PALMOHANIBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOrouJieHbl OT OJHOW mepeMeHHOoH. [leneHne MHorousjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHorousnensl ¢ 1eibiMu K03 GUIIMEHTaMHU.
Teopema Buera.

[TpeoOpa3oBanusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHU U KOPHHU.

HppauroHaneHele ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHUS HPPALMOHAIIBHBIX
YpPaBHEHUM.

[Toka3zatenbHble ypaBHEHUs. OCHOBHBIE METOJIbI PEIICHUS MOKa3aTeIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BRIpAXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHEHUHL. OcHoBHBIE METO/IBI penieHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU M.



Pemienne cucreM JMHEHWHBIX ypaBHEHHMM. Marpuiia CHUCTEMbI JIMHEWMHBIX
ypaBHeHHI. OnpenenuTenb MaTpULbl 2X2, ero reOMETPUUYECKUM CMBICIT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYEHUS, MPUMEHEHUE OINPEACIIUTENS Il PELIEHUS CHCTEMBbI
JIMHEMHBIX YpaBHCHUM. PelleHne NPUKIAAHBIX 3a4a4 C IOMOIIBI0 CHCTEMBI
JMHEWHBIX YypaBHEHUN. MccnenoBanne MOCTPOECHHOM MOJIENN C IOMOILBIO MaTPUILL U
OIPEICITUTEIICH.

[TocTtpoeHne maremMaTHYECKUX MOJEICH PEaTbHOM CHUTyallud C MOMOUIBIO
YPaBHEHUN M HEPaBEHCTB. [IprMeHeHHe ypaBHEHHMH W HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3aJa4 U 3a/1a4 U3 pa3IyHbIX 00acTel HAyKH U peaabHON KU3HH.

DOyHKUUM U TpapuKku

OyHkMsA, cnocoObl 3amaHus (GyHKIuM. B3aumHO oOpaTHble (GYHKIUH.
Komnozumus ¢yskmuit. I'padux ¢GyHKuu. OneMeHTapHble TpeoOpa3oBaHus
rpa@uKoB (QyHKIIHA.

OO6nacth ompeneNeHUs U MHOXECTBO 3HaueHud (yukuuu. Hymu dyHKuuu.
[TpoMexyTku 3HaKonocTosHCTBA. YETHBIE U Heu€THbIe QyHKUMU. [lepuoanueckue
bynkuuu. ITpoMexyTKh MOHOTOHHOCTH (PYHKIMHU. MakCHUMyMbl U MHHHUMYMBbI
dbyukiuu. Haubonbiiee 1 HauMeHbllee 3HaueHus (PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinas, KBajpaTu4yHas M JPOOHO-TUHEWHAs (PYHKUIUU. DJIEMEHTApHOE
MCCIIEJOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHast QyHKIUSI C HATYpaAJIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHs N-0il CTeNeHN Kak PyHKIUU 0OOpaTHOM CTETIEHH
C HaTypaJbHbIM IMOKA3aTEJIEM.

[lokazaTenbHass W Jorapudmuueckass (pyHKIUU, UX CBOWCTBA U TpaUKH.
Ncnonp3oBanue rpadgukoB GyHKIIHMA 171 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckas OKpPYXHOCTb, ONPEIEICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCHUMOCTH B pEalbHBIX IMpoIeccax M SBJICHUSIX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs ITOCJIeAOBaTEIbHOCTEH. MeTon
MaTeMaTU4eCKOM UHAYKIMU. MOHOTOHHbBIE U OTPAaHUYEHHbIE TTOCIIEIOBATEIBHOCTH.
Hcropusi BOZHMKHOBEHHST MAaTEMaTHYECKOTO aHalM3a KaK aHalu3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U reomMeTpuueckas nmporpeccu. beckoneuno yObiBaromiast
reoMmetrpuyeckas nporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETPUUYECKON
porpeccuu. JINHENHbIN U dKCIIOHEHIUAIBHBIN pocT. Hucio e. Dopmyiia Cla0KHBIX
OpoLEeHTOB. Vcnonb30BaHWE TPOrpeccCHH JUisl  PElIeHHs] peaibHbIX —3a7ad
NPUKJIAJHOTO XapakTepa.



HemnpepoiBable ¢GyHKIMM U UX cBoiicTBa. Touku paspeiBa. ACHUMOTOTHI
rpadgukoB ¢yukuuii. CBoiicTBa (YHKIMNA HENMpEphIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB Ul PELICHHUs HEPaBEeHCTB. lIpuMeHEHME CBOWCTB HENPEPBIBHBIX
(GYHKIMI 715 perieHus 3aad.

[lepBas u BTOpas npousBojHbie GyHKIMHU. OnpeneneHue, reoMeTpUIeCKUii u
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduKy QyHKIUH.

[IpousBogusie  3neMmeHTapHbIX  QyHknuid.  [IpousBomnass  cymwsl,
MIPOU3BEJEHUS, YACTHOI'O U KOMITO3HIIMK (PYHKIUH.

MHoKecTBa M JIOTMKA

MHO»XeCTBO, OINEpaly HaJ MHOXKECTBAMHU M WX CBOWCTBAa. Jluarpammsbl
Oiinepa-Benna. [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO anapaTa J1Jis OUCaHUs
peanbHBIX MPOLIECCOB M SBJICHUW, MPU PELICHUM 3a0ad U3 JPYTrux Yy4eOHBIX
IIPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMAaTUYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHHS.

11 KJIACC

Yuciia u BBIYMCTICHUS

Hartypanbnbie u nenble yncna. [IpumeHeHne npu3HAKOB JETMMOCTH LIEIBIX
yucen, HanOonbmmii oOmui nenutens (nanee - HOJl) u HammeHblee ooOiee
kpaTtHoe (nanee - HOK), octatkoB nmo moaysto, anropurMa EBknuna 11t pereHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uncna. AsnreOpanyeckas W TPUTOHOMETpUYECKas (OpMBbI
3aMUCH KOMILJIEKCHOTO 4Hciia. ApuU(METHYECKHE ONEpalMd C KOMILIEKCHBIMU
yucnaMu. M300pakeHne KOMIUIEKCHBIX YHCEl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oM creneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIICHUS] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CHCTEMBI
Y CUCTEMBI-CIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEW  TPUTOHOMETPUYECKUX  YPaBHEHUH C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuYeCKuX HEPaBeHCTB.

OCHOBHBIE METOJbl pEHIEHUS TOKAa3aTeNbHbIX U  JOrapu(pMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/Bl PELIEHUSI CUCTEM U COBOKYNMHOCTEH palMOHAIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JTOrapU(PMUUYECKUX YPABHEHU.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMTApaMeTpamu.



IIpuMeHeHne ypaBHEHM, CHCTEM U HEPAaBEHCTB K PELICHUIO MATEMATHYECKUX
3aJa4 ¥ 3a]a4 U3 pa3IMuHbIX 00JaCTel HAYKU U PEAIbHOM 'KU3HU, UHTEPIPETALUS
ITOJIyYEHHBIX PE3YJIbTATOB.

DOYyHKIUHN U TPAPUKHU

I'paduk xommozunmu ¢yHkumii. ['eomerpudeckre o0pa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPJIAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPaUKH.

['padmyeckue MeETONBI pEIICHUS ypaBHEHUWN U HepaBeHCTB. [ 'paduyeckue
METO/IbI PELICHMS 3a/1a4 C ITapaMETPaMH.

Wcnonp3oBanue rpadukoB (QYHKIOUM A8 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH, KOTOpPbIE BO3HMKAIOT IPHU PELICHUH 3aJad U3 JAPYrux y4eOHbIX
MIPEAMETOB U PEAJIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHne NpoU3BOIHON K MCCIENOBAHUIO (PYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxnenrne HanOoIbIIero 1 HAaMMEHbBIIET0 3HaYEHUI HeNpephIBHOM
GyHKIUU Ha OTpE3KE.

IIpumeHenne TPOU3BOMHOM JUIsl HAXOXKICHHS HAWIY4IIEro pEIICHUs B
MPUKIAIHBIX 3a7adax, 1 ONPEACIICHUS CKOPOCTH M YCKOPEHHMs Ipouecca,
3aJ1aHHOTO (POPMYJIOH W TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWMCTBO miepBooOpasHbIX. IlepBooOpasHble
aneMeHTapHbIX PyHKUUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

NuTerpan. I'eoMeTpruecKkuii CMBICIT MHTETpaia. Beraucinenue onpenes€éHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpumeHeHne uHTErpasa Ui HAXOXACHUS IUIOWAAEH IJIOCKUX (GUryp H
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemeHnit nuddepeHIanbHbIX  ypaBHEHU. MareMaTtuyeckoe
MOJEJIMPOBAHUE pEaJbHBIX MPOLECCOB C MNOMOUIbl0  AuddepeHunaIbHbIX
YPABHEHHUM.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBII YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpasxaaHcKoOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMU 00YUYaIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUMCKOTro 00I11eCTBA, PEACTABICHUE O MATEMATUUYECKUX
OCHOBaxXx (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHHA, TPOLECIYP
TPAKIAHCKOTO 00IIeCTBa (BBIOOPHI, OMIPOCHI U IPYTOE), YMEHHE B3aNMOICHCTBOBATh
C COIIMAJIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU C UX (QYHKIUSIMU U HaA3HAYCHUEM;

2) MaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKOW HJEHTUYHOCTU, YBAXKEHUS K
MPOIUIOMY U HACTOSIIIEMY POCCHUHUCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCUHUCKHUX MATEMAaTHKOB M POCCHUICKON MaTeéMaTHUYE€CKOW IIKOJIbI,
UCIIOJIb30BAHUE OTUX JOCTIKEHUW B JPYrMX HayKaxX, TEXHOJIOTHAX, cdepax
SKOHOMHKU;

3) MyXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHUSI:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCHUKCKOr0 Hapoja, cpopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO TMOBEACHUS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKHU U JEATEIbHOCThIO YUYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3cTeTHYECKOro BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYash ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 3a]1a4, pEUIEHUH, pacCy ACHHI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nYecKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHATh MaTEeMaTUUECKHUE 3HAHUS B UHTEpECcax
310pOBOTrO U Oe30macHoro o0Opasa >KM3HHM, OTBETCTBEHHOE OTHOILICHHE K CBOEMY
3I0POBBIO (3/I0POBOE MHUTaHWE, COAJTAHCUPOBAHHBIM PEKUM 3aHATHH W OT/bIXA,
perynsipHas (Qu3nyeckass aKTHBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHUE IPHU
3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN AESATEIbHOCTHIO;

6) TpyI0BOIr0 BOCHIUTAHMS:

FOTOBHOCTh K TpPYyAy, OCO3HAHHUE IIEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuyHbIM chepam npodhecCHOHATBHON NeITEILHOCTH, CBSI3aHHBIM ¢ MATEMATHKON
1 e€ MPUIIOKCHUSIMH, YMEHHE COBEPIIIaTh OCO3HAHHBIN BBHIOOP Oyaymieit mpodeccun
U peajn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI,



TOTOBHOCTH U CIIOCOOHOCTh K MaTEMaTHUYECKOMY 00pa30BaHHIO U CaMOOOPa30BAHUIO
Ha NPOTSHKEHUM BCEH KM3HHU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHHUH
NPAKTHYECKUX 33/1a4 MaTEMaTHYECKOW HAIPABICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS:

c(OPMUPOBAHHOCTh  JKOJOTHYECKOHW KyJIbTypbl, TOHUMAaHHE BIUSHUS
COLIMAJIBHO-PKOHOMHYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHON M COLMATIBHOU
Cpelibl, 0CO3HaHUE TJI00ATILHOTO XapaKTepa HKOJIOTHYECKUX MPoOIieM, OpUEHTaIUs
HA TpPUMEHEHUE MaTEeMaTHYECKUX 3HAHUW [JIs pelIeHUs 3aJad B o001acTH
OKpY’Kalollled Cpenbl, IJJAaHUPOBAHUE IIOCTYNKOB M OLEHKH HUX BO3MOYKHBIX
MTOCJIEICTBUI JIJIs1 OKPYKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U 0OIIIECTBEHHON IPAKTUKH, TOHUMAaHUE MaTEMaTHIECKOM
HayKHU Kak c(hepbl UeTOBEUECKOM NESITEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH
JUISL Pa3BUTHA LIUBUIIM3ALMN, OBJIAJCHUE SI3BIKOM MAaTeMaTHUKUA U MaTeMaTH4YECKOM
KyJbTYpPOU KaKk CpeACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIIATh TPOCKTHYIO
Y UCCIIEOBATENBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBISIT M XapaKTEpPU30BATh CYIIECTBEHHBIE ITPU3HAKM MATEMaTHYECKUX
00BEKTOB, OHATUN, OTHOLICHUH MEXTy TOHATUAMHU, POPMYITUPOBATH ONPEIECICHUS
MOHSITUH, YCTAaHABIIMBATh CYIIECTBEHHBI PU3HAK KJIaCCU(PHUKALIMN, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATh,  (OPMYJIMpOBaTh U  MpeoOpa3oBbIBATh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TIPOTUBOPEYMS B
(akTax, AaHHBIX, HAOJNIONECHUSX W YTBEPXKICHUAX, Npeajararb KpPUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX M
MHAYKTUBHBIX YMO3aKIJIFOUEHHUI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;

IPOBOJUTE CAMOCTOSATEIIBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHIM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYICHHS U BHIBOIbI;

BBHIOMpPATh CHOCOO perieHus: y4eOHOW 3ajgauyn  (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEeILICHUs, BEIOMpaTh HanboJee MOIXOAAIINNA ¢ yIETOM CAaMOCTOSITETLHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble uccienoBarebCKue 1eCTBUA:

UCIIOJIb30BaTh BONPOCHI KAaK HCCIEAOBATEIbCKUNA HHCTPYMEHT ITO3HAHMS,
dbopMyIMpoBaTh  BOMPOCHI,  (PUKCHUPYIONIME  IPOTUBOpEYHE,  MpPodIieMy,
yCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (popMUpOBaTh THIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOAUTH CAMOCTOSITEILHO CITAHUPOBAHHBIM AKCIEPUMEHT, UCCIICIOBaAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKoro 0ObeKTa, sIBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMU, TIPOILIECCAMU;

CaMOCTOSATEIILHO (OPMYJIUPOBATh OOOOIIEHNS W BBIBOJLI TIO pe3yjbTaTam
MPOBEAEHHOTO  HAONIONEHUS,  WCCJIEAOBaHUS, OLEHHMBAaTh  JIOCTOBEPHOCTH
MOJTYUYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXHOE PAa3BUTHE IIPOIECCA, a TAKKE BbIIBUIATH
MPEATNOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ unpopmaumeii:

BBIABJIATE JAeuiiuTel uHGOpPMALIUM, TAHHBIX, HEOOXOJUMBIX Ji1 OTBETa Ha
BOIIPOC U JIJI PEUICHUS 33]1a4H;

BbIOMpATh UHPOPMAIIMIO U3 UCTOYHUKOB PA3IMUHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHGOPMAIINIO PA3ITUYHBIX BUAOB U (opm
MIPEICTABIICHHUS;

CTPYKTYypHpOBaTh HH(POpMAIUIO, TPEACTaBIATh €€ B pas3WyHbIX (opMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTD uHbopMaIuu o CaMOCTOSITENILHO
c(hopMyITMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE el CTBUSA

Oo0wmenue:

BOCIIPUHUMATh B (hOPMYJUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMH U
IeIMHU 00IIEHNs, ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TMHUCBMEHHBIX TEKCTAaX, JaBaTh IOSCHEHHMS 110 XOJy peIIeHUuS 3aJadu,
KOMMEHTHPOBATD MOJTYUYCHHBIM Pe3yJIbTaT;

B X0JI¢ OOCYXICHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
MPOOJIEMBI, perIaeMoM 3a/1a4M, BEICKA3bIBaTh UICH, HAIICIICHHBIC HA IIONCK PEIICHNUS,
COTIOCTaBIIATh CBOW CYXKIEHHUS C CYXICHUSMH JPYTMX YYaCTHUKOB JIAAJIOTa,
OoOHapy»XMBaTh pa3IMuyde€ M CXOJICTBO TIO3UIIMH, B KOPPEKTHOH Qopme
dbopMyIMpOBaTH PA3HOTIIACHS], CBOU BO3PAKEHUS;

IPEICTABIIATh PE3YJIBTATHl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, MCCIICIOBAHUS,
IIPOEKTa, CaMOCTOSITCIIBHO BHIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3aj1a4
MIPE3CHTAIUUA U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIC YHHBeEpCaJIbHbIe Y4eOHbIe 1elCTBUA



Camoopranusanus:

COCTaBJISITH IJIaH, aJITOPUTM PELIECHUs 3a/layu, BLIOUpATh CIOCOO PEIICHUs ¢
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BIIQJICTh  HABBIKAMU  TIO3HABATEIBHOW  pedeKkcMH KAk  OCO3HAHHS
COBEpUIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIIAJIETh
croco0aMy CaMOITPOBEPKH, CAaMOKOHTPOJS Tpoliecca M pe3yjbTaTa pPeIIeHUs
MaTEMaTUYECKON 3aJa4H;

NPEABUNIETh TPYIHOCTU, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3aa4H,
BHOCHUTbH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, IAHHBIX,
HaWJEHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa IEIHU U YCIOBUAM, OOBSICHATH MPUYUHBI
JOCTUKEHUS WU HEAOCTHKEHUS PE3YIbTAaTOB ACATEIbHOCTH, HAXOJUTh OIINOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eSITEJILHOCTD:

NOHUMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBHUIYAJIBHOU
paboTHI ITPH PEIICHUH YUYEOHBIX 3a/1a4, IPUHUMATB 11€JIb COBMECTHOM JI€SITEIbHOCTH,
IJIAHUPOBATh OPTraHU3alMI0 COBMECTHOW pPaOOThI, pacnlpenessitb BHIABI padoT,
JIOTOBApUBATHCS, OOCYXKAaTh MPOILIECC U PE3yJbTaT pabOThl, 0000IIATH MHEHHS
HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TIPYIIOBBIX (popMax paboThl (0OCykaeHUS, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YAaCTh Pa0OThI U KOOPJUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJI€HAMH KOMaH/]Ibl, OIIEHUBATh Ka4eCTBO CBOETO BKjajaa
B OOWMHA TPOAYKT TO KpUTEpUsiM, CHOPMYTUPOBAHHBIM  YyYaCTHUKAMU
B3aUMO/ICCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonimy oOydenus B 10 kiacce oOydaromuiicsi MOJYYHUT CIICIYIOIIHE
MpeMETHbIE Pe3yJIbTaThl MO OTIEJIbHBIM TeMaM paboyel MporpamMmbl y4eOHOTO
Kypca «Anredpa ¥ Hauajia MaTEeMaTHYECKOTO aHaTN3ay:

Yuciia v BbIYUCTICHUSA:

CBOOOJTHO OMEPUPOBATH TOHATUSIMH: PAIMOHAIBHOE YHCIIO0, OECKOHEUHas
nepuoandecKasl JapoOb, TPOILEHThI, HWPPANMUOHAIBHOE YHUCIO, MHOXKECTBA
pallMOHAJIBHBIX U JACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIA,;

MPUMEHSATH JAPOOW W TPOIEHTHI JUIsl PEIICHHsS TMPUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU,

MPUMEHSITh TPUOJIMKEHHBIC BBIUYMCIICHHUS, PABUJIA OKPYTJICHUS, IPUKUJIKY U
OIIEHKY pPe3yJIbTaTa BbIUYUCICHU;



CBOOOJHO OMEpUpPOBATh MOHITHEM: CTENEHb C IIeJIbIM I[OKa3aTeseM,
UCIOJIb30BaTh MOAXOASILYI0 (GOPMY 3allUCU JIEHCTBUTENBHBIX YUCEN ISl PEILICHUS
IPAKTUYECKUX 3a7a4 U NIPEACTABICHMS 1aHHBIX;

CBOOO/IHO ONEpUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATYpPaJIbHOU
CTEIICHHY;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CBOOOZIHO OINEpPUPOBaTh NOHATHUAMHU: JIOTapudM uucaa, JECATHUYHBIE W
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOJHO OIEpPHPOBATh MOHATHSIMH: CHUHYC, KOCHHYC, TaHTE€HC, KOTAHTEHC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATh NOHATUAMH: APKCUHYC, APKKOCHHYC M apKTaHI'€HC YHMCIIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATh MOHATHUAMH: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pa3jMyYHble METOJAbl PELICHUS PalUOHAIBHBIX U JApPOOHO-
palMOHAIBHBIX YPABHEHWM, IPHUMEHATh METOJ HHTEPBAJIOB Ui PELICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATHSMHU: MHOTOWIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C LENbIMUA KO3(PPUIIMEHTaMU, KOPHU MHOTOUIEHA, IPUMEHSTh JeJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTkoMm, Teopemy be3dy u teopemy Buera s
peuieHus 3a1ay;

CBOOOJHO OINEpPUPOBATH TMOHATUAMM: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpHILA, ONPEAETUTED MATPULIBI 2 X 2 ¥ ero reoMeTpu4eCKUil CMBICI,
MCIIOJIb30BaTh CBOMCTBA OmpeAenuTens 2 * 2 s BbIYMCIEHUS €ro 3HayeHus,
OPUMEHATh ONPENCIUTENH U1 PELlIEHUS CHUCTEMBl JIMHEHMHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEAIbHBIE CUTYAllMHM C MOMOIIBIO CUCTEMBI JUHEHHBIX YPaBHEHUH,
HCCIIE0BATh TOCTPOCHHBIE MOJEINA C TNOMOIIBI0 MAaTpHI] W OIpPENEIUTENEH,
MHTEPIPETUPOBATH NOJYUCHHBIN PE3YIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUII C KOpPHAMH JUIsi TMpeoOpa3oBaHUs
BBIPAKCHUM;

BBIMOJIHATH MPeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUM, COAEpKAILUX CTETIEHHU C
pPalMOHAIIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapu(pmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMHUUECKUX BBIPAKECHUH;

CBOOOZHO OMNEpPUPOBaTh MOHATHSAMHU: HPPALMOHANBHBIC, MOKa3aTelIbHbIE U
norapu(MHUUECKHe YpaBHEHUS, HAXOJIUTh UX PEUICHUS! C TOMOUIBI0 PABHOCHIIbHBIX
IIEPEX0I0B WIIK OCYLIECTBIISASI IPOBEPKY KOPHEM;



MPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIIBI I IPEOOpa30BaAHHUS
TPUTOHOMETPUUYECKHUX BBIPAKECHU;

CBOOOJTHO  OMEpUPOBAaTh TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXoAuMbIe  (OpMyJbl Ui PEHICHHS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHHIA;

MOJIETTUPOBATh pEANbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBIAThH
BBIDOKEHHUSI, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJlayd, MCCIIEIOBATh
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU ¥ rpauku:

CcBOOOHO OMEpUPOBATH MOHATUAMU: (DYHKIHSA, CIIOCOOBI 3aaHUs (PYHKIIHH,
B3aMMHO OOpaTHble (YHKIMHM, KOMIO3UIUS QYHKIHUH, Tpaduxk QyHKIHH,
BBITIOJIHATH dJIEMEHTapHbIE TpeoOpa3zoBaHus rpa@uKkoB QyHKIIHM;

CBOOO/IHO ONEpUPOBATh MOHATHAMH: OOJACTh ONpPENEICHUS U MHOMXECTBO
3HaYeHUN QPYHKINH, HYyTU (QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATUSAMHU: UYETHBIE M HEUETHBIC (YHKITUH,
nepuoaAnYecKrue (PyHKIHMU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAKCUMYMBI U
MUHUMYMbl (YHKIMH, HauOoJibllIee W HaUMEHbIlee 3HA4YeHHE (QYHKIMM Ha
IPOMEXKYTKE;

cBOOOHO OTEPUPOBATH MOHATHAMH: CTETICHHAs (YHKIHMS C HATYPaJbHBIM H
[EeNbIM TIOKa3aTeneM, rpaduk creneHHOW (YHKIUH C HATypaJbHBIM U IIEIBIM
nokaszaresneM, rpapuk KOpHsS N-OM CTENEeHHW Kak (YHKIMH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

OTEpUpPOBATh TMOHATHSAMH: JIMHEWHAs, KBaJpaTHUHAs U JPOOHO-TUHEHHAs
(YHKIMH, BRITIONHATH JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPAPHUKOB;

CcBOOOMHO OMEpPUPOBATh TOHATHSAMU: TOKa3zaTeldbHas W Jorapudmuueckas
GyHKIIMUA, UX CBOWCTBAa W TpaduKH, HCIOIB30BaTh UX TpaduKu I PEHICHHS
YPaBHEHUN;

CBOOOMHO OMNEpPHPOBATh TMOHSATHUSIMHU: TPUTOHOMETPUYECKAs] OKPY>KHOCTD,
oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKITHI YUCIIOBOTO apryMEHTa;

UCTOJb30BaTh Trpaguku (QyHKUMHA A7 HCCIEAOBaHUS IPOILECCOB U
3aBHCHUMOCTEH MpH pelleHUH 3aJa4y U3 JIPYruX YYEOHBIX IMPEIMETOB U pealbHON
’KU3HU, BBIpaXXaTh (HOPMyIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Hauyajna maTeMaTH4eCKOro aHajmu3a:

CBOOOMHO OMNEpHpOBaTh MOHATHAMHU: apupMeTHdecKass M TeoMeTpHuyecKas
nporpeccusi, 0ECKOHEUHO yOBIBAOIIasi TeOMETPUYECKasi MIPOTPeCcCHsi, JIMHCHHBINA U
HKCIIOHEHIIMATILHBIA POCT, (POpMYJIa CIOXKHBIX MPOLIEHTOB, UMETh MIPEACTABICHUE O
KOHCTaHTE;

UCTIONb30BaTh MPOTPECCHU ISl PEUICHHs] PEabHBIX 3aad MPUKIATHOTO
XapakTepa;



CcBOOOJHO OMEPUPOBATH MOHATUSMU: MOCIEOBATEILHOCTD, CIIOCOOBI 3aJaHUS
[IOCJIEOBATENIBHOCTE, MOHOTOHHBIE M OIPAHMYEHHBIE IIOCIEHOBATEIBHOCTH,
INOHMMAaTh OCHOBBI 3apOXKJICHHUS MAaTEMaTH4YeCKOro aHalW3a Kak aHalaus3a
OECKOHEYHO MaJbIX;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HEMPEPHIBHBIC (YHKIIUHN, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINHY;

CBOOOZIHO ONEpUPOBaTh MOHATHEM: (YHKIMs, HENpEpbIBHAs Ha OTPE3KeE,
IPUMEHATH CBOICTBA HENIPEPHIBHBIX (QYHKIIUM JIJIs pelIeHus 3a/1a4;

cBOOOIHO OTIEpUPOBATH MOHATUSIMU: TIEPBasi U BTOpast MPOU3BOAHbIC QYHKIUH,
KacareiabHas K rpaduKy QyHKIINH;

BBIYMCIIATh MPOU3BOJHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO M KOMIIO3ULIUU
ABYX (DYHKIUH, 3HATh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIIMIA;

UCIOJb30BaTh T€OMETPUYECKUN U (U3NYECKUH CMBICH MPOU3BOJHOW IJis
peleHns 3aad.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUAMU: MHOKECTBO, OIIEPALIMH HAJT
MHO>KECTBaMU;

UCII0JI30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Ui ONMCaHUs pealbHbIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHX y4eOHBIX MIPEAMETOB;

CBOOOJHO OIEpUPOBAaTh MNOHATUSMU: OIPEAEIICEHHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOro 00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kJjacce oOydaronuics MOJIYYUT CIEAYIOLINE
MpEeAMETHBIE PEe3YJbTaThl MO OTAEJIBHBIM TeMaM pabouyeld MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOI0 aHaTU3a»:

Yucia 1 BbIYUCICHHUSA:

cBOOO/IHO ONEPUPOBATh MOHATUSIMU: HaTypalIbHOE U LIEJI0€ YUCIIO0, MHOXKECTBA
HaTypaJbHbIX U LEJBIX YHUCEII, UCIIOJIb30BaTh NPU3HAKA JEIUMOCTH LEIbIX YHCEIL,
HOJl n HOK HaTypasbHBIX 4yucen ISl PEUICHUS 3a1ad, NMPUMEHSTh aJrOpUTM
EBxnuna;

CBOOOZHO OIEpUPOBaTh TOHATHEM OCTAaTKa [0 MOJYJIIO, 3alUChIBATh
HATypaJbHBIE YMCIIAa B PA3JIMYHBIX MO3UIIHOHHBIX CUCTEMAaX CUHUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIO W MHOKECTBO
KOMIUJIEKCHBIX YHCEN, MPEJICTaBIATh KOMIUIEKCHBIE uYMcia B ainreOpandyeckoil u
TPUTOHOMETPUUYECKON (hopMe, BBIMOIHITH apuU(PMETHUECKHUE ONepalu ¢ HUMH U
n300paxaTh Ha KOOPJUHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO OMNEpPUPOBaTh MOHATHSIMHU: HMPPALMOHANBHBIC, MOKa3aTelIbHBIE U
jJorapuMHUUECKUe HEPaBEHCTBA, HAXOAWTh UX PEIIEHUS C  I[OMOIIBIO
PAaBHOCUIIBHBIX IIEPEXOOB;

OCYIIECTBIISIT OTOOp KOpHEH MpH PpEUIEHHMH TPUTOHOMETPUUECKOIO
YpPaBHEHUS;

CBOOOZIHO OMEpUPOBATh TOHATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoaumble  (GOpMysnbl Ui  pEHIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOIHO ONEpPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YpPaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUS, HAXOANUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PALMOHAIBHBIX, UPPALMOHAIBHBIX, MOKA3aTENbHBIX U
Jorapu(pMHUUECKUX YpaBHEHUIN U HEPABEHCTB;

pemarb palMOHAJIbHEIE, UppalHoOHaIbHBIE, IIOKa3aTeJIbHbIE,
norapu(pMUUECKHE M  TPUTOHOMETPUYECKHE YpPaBHEHHMS W  HEPaBEHCTBA,
COJZIepIKaIlIe MOYJIM U IapaMeTPBhl;

OPUMEHATH TpaduyecKue METOAbI JIsl PELICHHs] YPaBHEHUN U HEPABEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh pEAIbHbIE CUTyallUd Ha S3bIKE anreOpbl, COCTaBISATH
BBIPDQXKECHHUsI, YPAaBHEHUs, HEPABEHCTBA W MX CHUCTEMBI [0 YCJIOBUIO 3a/1a4H,
HCCJIEI0BAaTh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM armapara anreOpsl,
MUHTEPIPETUPOBATH MOJYyYECHHBIN pe3yJIbTaT.

DOyHKUUM U Tpaduku:

CTPOUTh TpaUKKM KOMIIO3ULMHA (YHKIMI C TOMOIIBI 3JIEMEHTAPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTH TEOMETPUUYECKHUE 00pa3bl YPaBHEHUM W HEPABEHCTB HA
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: rpa@uKd  TPUTOHOMETPUUYECKUX
dyHKUMH;

IMPUMCHATD (byHKI_[I/II/I A1 MOACIUPOBAHUA MW HCCIICA0OBAHUA PCalbHBIX
POIIECCOB.

Hauyana mareMaTH4ecKOro aHaju3a:

UCIIOJIb30BaTh MPOU3BOIHYIO I UCCIIeN0BaHUs (DYHKIIMM HA MOHOTOHHOCTh
1 DKCTPEMYMBI;

HAXOJUTh HAaMOOJIbIIICE U HAUMEHBIIICE 3HaUeHUs (DYHKIIMKM HETIPEPHIBHOW Ha
OTpE3KE;

WCIIOJIB30BaTh TPOM3BOJHYIO JUISI HAXOXJEHWS HAWIYUIIero pelieHUs B
IPHUKJIATHBIX, B TOM YUCJIE COIMATbHO-9KOHOMUYECKUX, 3a7a4ax, AT ONpeaeIeHUs
CKOPOCTH ¥ YCKOPEHHUsI MPOIIECcca, 3aJaHHOTO (OpMYIION UTH TpaduKoM;



CBOOO/IHO ONEPHUPOBATH MOHATUSIMU: nepBooOpasHas, onpeaeaEHHbIN
UHTErpall, HaXOJUTh MEpPBOOOpa3HbIE AIEMEHTAPHbIX (GYHKIUNA U BBIYUCIATH
uHTterpai no popmyie Herotona-JIeitonuna;

HAXOJIUTh TJIOMIAIHN MIIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaIa;

UMETh IPEJACTABICHHE O MAaTEMaTUYECKOM MOJEIMPOBAHUM Ha NpUMEpE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pelarh MPUKIAIHbIE 33a4d, B TOM YHUCJIE COLHAIBHO-3KOHOMUYECKOIO U
bu3NYECKOro XapakTepa, CpeICTBAMU MaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO YacoB JJIEeKTPOHHbDIE
ndpoBbIe
No HaumeHoBaHue pa3/iesioB U TeEM (unpp )
Kontposabnbie | IIpakTuueckne | 00pasoBaTeibHbIe
n/n NMPOrpamMMbl Bcero
padoThI padoThI pecypceel
MHo0kecTBO N1eHCTBUTEIBLHBIX YHCE.
M .P
HOTORICHET aHHOHaHBHHi YPABHEHIA 1 24 2 0 https://resh.edu.ru/subject/51/
HepaBeHcTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUU
®Oynkunu 1 rpadpuku. CreneHHast GyHKIUS C
Y pad dyni 12 1 0 https://resh.edu.ru/subject/51/
LICJIBIM T10Ka3aTeIeM
A i -oi .
PHOMETHICCKHH KOPEHE, n-Oif CTeNeHn 15 1 0 https://resh.edu.ru/subject/51/
HppauronanbHble ypaBHEHHS
IT !
OKasaTeabHas Qymkiw. TokasarerbHeIe 10 1 0 https://resh.edu.ru/subject/51/
ypaBHEHUS
Jlorapudmiryeckas yHKIHs. 18 2 0 https://resh.edu.ru/subject/51/
Jlorapudmuueckue ypaBHEHHUS
T
PHTOHOMETPHHACCKIE BHPBKCHIL H 22 1 0 https://resh.edu.ru/subject/51/
ypaBHEHUS
[locnenoBarenbHOCTH U IPOTPECCUM 10 1 0 https://resh.edu.ru/subject/51/
HenpepsiBabie ¢pyHkimu. [IponsBoanas 20 1 1 https://resh.edu.ru/subject/51/
[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs )
o 5 1 0 https://resh.edu.ru/subject/51/
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 136 11 1



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

11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
(uudposrbie)
No HaumeHoBaHue pa3/iesioB U TeM
Kontposabnbie | IIpakTuueckne | 00pasoBaTelbHbIe
n/n MPOrpamMMbl Bceero
padoThI padoThI pecypceel
" -
CCHeHOBaHIfe (ymicumii ¢ nomombio 22 2 1 https://resh.edu.ru/subject/51/
HPOU3BOJIHON
[TepBoOOpa3Has U HHTETpAI 12 1 0 https://resh.edu.ru/subject/51/
r .
Papiiit TPHIOROMETPHNECKITX (Y HKIIli 14 1 1 https://resh.edu.ru/subject/51/
TpuronomeTpuyecKkre HEpaBeHCTBA
"
PPAHORAILHBIC, TOKASATEILHILIE 1 24 2 0 https://resh.edu.ru/subject/51/
norapuMuUecKre HEpaBEHCTBA
Kommiekcubie uncna 10 0 https://resh.edu.ru/subject/51/
HatypanbHble u 11e51b1e yncia 10 1 https://resh.edu.ru/subject/51/
CucreMsbl paliioHaIbHBIX, UPPALMOHATBEHBIX
MOKa3aTeNbHBIX U JOrapuMHUUECKUX 12 1 0 https://resh.edu.ru/subject/51/
ypaBHEHUU
3amauu ¢ mapameTpaMu 16 1 1 https://resh.edu.ru/subject/51/
[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH ]
. 16 1 0 https://resh.edu.ru/subject/51/
3HAHUHN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 4



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Anmumos III. A., Konsrun FO. M., TkauéBa M. B. u np. MaTtemaruka: anredpa
U Havajla MaTeMaTUYeCKOro aHajin3a, reoMmeTpus. Anredpa u Hadasa
maTeMaruyeckoro aHanuza 10-11 kimacc. YueOuuk ba3oBbiii u yriyOnEHHBIHM

ypoBHU AO «M3aatenscTBO «lIpocBemenue» [punoxenue 1 2023 r.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

https://edsoo.ru/wp-content/uploads/2023/08

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/

https://edsoo.ru/federalnye-uroki-dlya-shkolnikov?2
https://lib.myschool.edu.ru/.

https://urok.apkpro.ru/.
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