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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaIoMIMXCcSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYuebHbiii Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl U MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKLIHUUA U PacCyXJaTh JEAYKTHUBHO, HUCIOIb30BaTh
0000IIeHNEe ¥ KOHKpETH3alui, a0CTparupoBaHWE W aHAJIOTHIO0, (OpMUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuyenus yueOHoro kypca «Ausrebpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
MHTEpPIpPETAllUK  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B IpPUPOJE, HAYKE W HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATeTbHOCTH, TpeOyIomed MPOJOIKUTEIBHOW KOHIIEHTpPAIMd BHUMAHUSA,
CaMOCTOATENIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJIHM3a JISKUT JeATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

B crpykType ydeOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUKCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTE€MaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUKA HW3Y4aloTCd Ha MPOTSDKEHHHM JBYX JIET



oOyd4eHHsI Ha YpPOBHE CpeIHEro oOImero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBIA KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJbKY OOBEIUHSET B cebe
cofiepKaHWe HECKOJbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETpPHS, MAaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM aliapaToM, Y HUX MOCJIEI0BaTEIbHO (OPMUPYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTH4YeCKyl0 MOJelb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MMOJy4YeHHbIE NPH U3YYEHUU y4eOHOTro Kypca, JJIs
peIIeHs] CaMOCTOATENBHO C(HOPMYTUPOBAHHON MaTEeMaTUYECKOM 3a/1auu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYecKas: JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
(bopMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oduiero
oOpa3oBaHus 0co0O€ BHUMaHue  yHensieTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHAIbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IMUHBIX
dbopM 3amucu 4Ymcna, yMEHHUE JAeNaTh NPUKHUIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTEeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCSI MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTensHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMM MX MPUMEHEHUS ISl PEIlIeHUs] pa3IM4HbIX 3ajad
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKpETH3aIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» pEaJN3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
pasgene IlporpamMMmbl MpenycCMOTPEHO peLIEHHE COOTBETCTBYIOMIMX 3afad. B
pesynbraTte oOydaromuecs OBIAAEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
paloOHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a71a4 W 3a7a4 Ha HaXOXKJEHHE HAaWOOJBIINX M HaMMEHBIINX 3HAYCHUH ()YHKIIHH.
JlaHHas copeprkarenbHasi JIMHUS BKIIIOYAaeT B ce0s Takke (GOPMHUPOBAHUE YMEHHIA
BBIMOJHATH  pacuérel 1o  (opmynam, mpeoOpa3oBaHUs  PALUOHAIBHBIX,



WUPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKECHHM, a TaKKe BBIPAXKCHUH,
COJEpKaIINX CTENEHU U Jorapudmel. bmaronaps u3ydeHHIo anreOpanyecKoro
MaTepuajga TOPOUCXOAMT  JajbHeillllee  pa3BUTHE  aNTOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid,  pabOoTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE€ PaBEHCTB W HEPaBEHCTB. AnreOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
S3bIKa HAYKHU.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKU» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMU y4e0HOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEaIbHOM JKU3HU TECHO CBSA3aHO KaK ¢ MAaTeMAaTHUYECKUM aHAIIM30M,
TaKk W C pEIICHHEeM ypaBHEHHWH M HepaBeHCTB. [Ipum 3ToM OonblIoe BHUMAaHHE
ynenseTcs: GOopMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIIEOBATh TOJyYCHHbIE (YHKIUU, CTPOUTH UX
rpaduku. Martepuan 3Tol coJep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHIM
¥ HaBBIKOB, MO3BOJIAIOMINX BBIPAXKATh 3aBHUCHMOCTH MEXAYy BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxxarenpHast nuHug «Hauana MareMaTuyeckoro aHaim3ay MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTWYeCKUX, TaK W MPHUKIAJHBIX 3a/1ad,
JOCTYMHBIX OOYyYarOIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOWTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMPEAeNsATh HX HAuOOJNbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (PUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHusi TmporeccoB. JlaHHas conepikareiabHas JHHUSA OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYeCKHX MOJENeH pealbHbIX CUTYyallHi,
MO3BOJIICT HAXOAUTh HAWJy4lllee pEIIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-IPKOHOMUYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMU MaTeMaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTHBHOTO MBINIIICHUS, (POPMHUPOBAHUIO YMEHHI pPAaCO3HABATH MPOSIBICHUS
3aKOHOB MaTeMaTHKH B Hayke, TEXHHWKE W UCKyccTBe. OOydaronuecs: y3HaIT O
BBIJIAIONIUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, 1 00 UX aBTOpax.

CopeprkarenbHO-MEeTOANYECKass TUHUST «MHOXKeCTBa M JIOTHKa)» BKIIOYACT B
ceOsT DIEeMEHThl TEOpUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTHKHU. TeopeThko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TpearaloT Hambosiee YHUBEPCAIBHBIA S3bIK, OOBEIUHSIONINI BCE pa3Jieibl



MaTeMaTUKd W €€ TPUIOKEHHH, OHMU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKUE
JUCIHMIUIMHBL W HMX TPWIOKEHUs B eAuHoe 1enoe. [loaromy BaxkHO nAath
BO3MOXXHOCTh OOydYaromiemycsi TMOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BATh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHHE OIPEACIEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIJICHUS
00y4Jaronuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HA OCHOBE JIOTMYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPHU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHbIX
CUTyallui, WCCIEAOBAHMS HSTUX MOJIeNIeH C TMOMOIIBIO afmapara aireopbl u
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXKIIBIM U3 pa3/ieloB MPOrpaMMBbI, IIOCKOJIBKY BeCh MaTepHal
y4e0HOro Kypca MIMPOKO MCIOJB3YETCs Al PElIeHUs MPUKIaTHBIX 3amad. [Ipu
pelIEHUN  pEabHbIX  NPAKTUYECKUX  3aj]ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIEMY.
JesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEHICHUS MPHUKIAJAHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Hadyaia
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).

VYpoku anreOpbl T0JKHBI BOCIUTHIBATh Y YYalllUXCs JTOTHUECKYIO KYJIbTYPY
MBIIJICHUS, CTPOTOCTh W CTPOWHOCTh B YMO3AKIIOUEHHUSX; COJAEpIKaHHE
anreOpanvecKknx 3aaad JaeT BO3MOXKHOCTh 3HAUMUTENBHO PACIIUPUTH KPYTro30p
yUaluxcs, TOJHATh UX OOUTUil KyTbTypHBIA YPOBEHB.

3aHuMasch anreOpod, KaKIbli YYEHHUK BOCIUTHIBAET B cebe Takue
JUYHOCTHBIE YEPThl XapakTepa, KaK CIPaBeUIMBOCTh M YECTHOCTh; MPUBBIKAET
OBITH TPENEIbHO O0BEKTUBHBIM. UecTHas M H0OpocoBecTHas paboTa Ha YypoOKax
anreOpsl TpeOyeT HaNpPsSHKEHHONW YMCTBEHHOW pabOThI, BHUMAHMsI, TEPIUMOCTU B
NPEOAOJICHUH Pa3IMYHBIX TpyaHOcTel. [loaTomMy ypoku anreOpbsl BOCHUTHIBAIOT B
YUEHUKAX TPYyJ0Jito0ue, HAaCTOWYUBOCTb, YIOPCTBO, YMEHHE COTJIAIAThCS C
MHEHUSIMU JIPYTUX, JOBOAMTH JI€JI0 10 KOHIIA, OTBETCTBEHHOCTb.

PabGouass mporpamMMa BOCIHTaHUS peAM3yeTCs B TOM UHWCIE M dYepes
BOCTIUTATENbHBIN MOTEHIIMA YPOKOB alIreOphi:



- ycmauoeieHue JOBEPUTEIBHBIX OTHOIICHUH MEXKIy YYUTEIeM U €ro
YYCHHKAaMH,  CIOCOOCTBYIOIIMX  TO3UTUBHOMY  BOCTIPUATHIO  yYalTUMUCS
TpeOOBaHMI M TIPOCHO YUHTENsA, MPUBJICUYCHUIO NX BHUMAHUSA K 00CYXTaeMol Ha
ypoke UH(pOpMallii, aKTUBU3ALIUU WX TTO3HABATEIHLHOM J1EATebHOCTH;

- nobysicoeHue TIKOIBHUKOB COOJIOIATh HA YPOKE OOIICTIPUHSTHIC HOPMBI
MOBEJICHUS, TpaBUjia OOIICHHWS CO CTAPIIMMHU (YYHTEISIMH) M CBEPCTHUKAMHU
(ILIKONBHUKAMU ), IPUHITUIIEI Y4€OHON JUCHUILIUHBI U CAaMOOPTaHU3AIINHY;

- npusiedeHue BHUMAHUS IIKOJbHUKOB K IIEHHOCTHOMY ACIEKTY M3y4aeMbIX
Ha ypoKax SIBJICHUHM, OpraHu3als ux padoThl ¢ MOJy4aeMOM Ha YPOKE COLIUAIBHO
3HaUMMOM HWHpOpMaLe — HWHUIMUPOBAHHE €€ OOCYKICHHMs, BBICKA3bIBAHUS
YYaIMMHCS CBOETO MHEHHS TI0 €€ TTOBO/IY, BEIPAOOTKH CBOETO K HEW OTHOIIICHNS,

- UCNOIL308aHUe BOCIIUTATEIIBHBIX BO3MOXKHOCTEHM cOEpKaHUsl y4yeOHOTo
peMeTa yepe3 IEMOHCTPAIMIO JETSIM MIPUMEPOB OTBETCTBEHHOTO, TPaXKIaHCKOTO
MOBEJCHUS, TPOSBIICHUS YEOBEKOIIOOUS U JTI0OPOCEPICUYHOCTH, UYepe3 IMOoJ00p
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTCHHWSA, 3a4ad IS PeIIeHHUs, MPOOJIEMHBIX
cUTyalnui Jyisi 00CYy»KJEeHUsI B KJ1acce;

- npumeHeHue Ha YPOKE WHTEPAKTUBHBIX (GOpM pabOThl yYalluxcs:
WHTEJUICKTYalbHBIX ~ UTpP, CTUMYJHUPYIOUIUX I[IO3HABATEIbHYIO  MOTHBAIIHIO
IIKOJIbHUKOB; JIUCKYCCHM, KOTOPBIE NAIOT ydalluMCS BO3MOKHOCTh MPUOOpECTU
OTBIT BEICHUS KOHCTPYKTHBHOTO JHAJIOTA; TPYMIOBOW pabOTHI WM pabOTHI B
napax, KOTOpbIC y4aT IIKOJLHUKOB KOMaHIHOW pabOTe W B3aWMOJCHCTBHIO C
JIPYTUMU JIETHMU;

- GKNIOYeHUe B YPOK HUTPOBBIX MPOIEAYp, KOTOPhIE MOMOTAIOT MOAIEPXKaTh
MOTHBAIIMIO JETEed K TMOJYyYEeHUIO 3HAHUM, HaJaXUBAHUIO TMO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHONIEHWH B  KJacce, IOMOTAlOT  YCTaHOBJICHHIO
n00poxkenaTeIpHON aTMOoc(epbl BO BpeMs YPOKa;

- opeanu3ayus medCcTBa MOTUBUPOBAHHBIX M APYAUPOBAHHBIX YUAITUXCS HAJ
WX HEYCIIEBAIOIIUMHU OJIHOKJIACCHUKAMH, JalOIIer0 IIKOJbHUKAM COIMAJILHO
3HAYMMBIH OIBIT COTPYIHHYECTBA U B3aUMHOMN TIOMOIITH;

- UHUYUUpoBaHue U NOOO0EPI’CKA WCCIEIOBATEIbCKON  JEATeIIbHOCTH
IIKOJIPHUKOB B paMKax peaJin3allid WMH WHIWBUAYAJIbHBIX M TPYIIIOBBIX
WCCJIEIOBATEILCKUX MPOEKTOB, UYTO JACT MIKOJLHUKAM BO3MOXXHOCTH MPUOOpPECTH
HAaBBIK  CAMOCTOSITEJIBHOTO  PEIICHUS  TEOPETUYECKOM  MpoOJIeMbl, HaBBIK
reHepUpOBaHUS M O(GOPMIICHUS COOCTBCHHBIX HWJICH, HABBIK YBaKHUTEIHLHOTO
OTHONICHUS K Yy>KUM HJIesM, 0()OPMIICHHBIM B paboTax IPyrux MCCIeI0BaTeleH,
HABBIK IMyOJIMYHOTO BBICTYIUICHUS TIepe]] ayJIuTOpUEH, apryMEHTHUPOBAHUS U
OTCTauBaHUS CBOCH TOYKH 3PEHHUSI.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOILICHTHI,
OceckoHeuHble mnepuoauueckue npoodu. IlpuMmeHeHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelicTBuTenpHble 4ucia. PanuoHalnbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubamxE€HHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Hprorona. HMcnosib3oBaHue
noAXo el (GopMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH B €T0 CBOMCTRA.

CreneHb € palnMoOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTtkoM. Teopemabe3y. MHorousnens! ¢ neabIMUKO3PULIIUEHTAMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIpAXKEHUM, COASPIKAIINX CTEIICHN U KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpazoBaHue BRIpAXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMU. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, TPUMEHEHUE ONPENETUTENS ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIAagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3MyHbIX 00JIacTell HayKu U peasibHON
KU3HU.

DOyHKIUHN U TPAPUKH

@OyHkus, crnocoObl 3amanus (yHKIuM. B3auMHO 0O0paTHble (YHKIMH.
Kommnosummst pyukiuii. I'paduk  yHkuu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE 1 HeuéTHbIe QyHKuMH. [leproauyeckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAass (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHHUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMIA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauana MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUYEeCKON
MPOrpecCrr. JINHENHBIA U SKCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTrPeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.

HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. Touku paspbiBa. ACHUMOTOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron



UHTEPBAJIOB JUIS pEUICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPHIBHBIX
byHKIM 1715 perieHus 3a1a4.

[lepBas u BTOpas npou3Boanbie GyHKIUU. Onpenenenrue, reOMeTpUIEeCKUA 1
(u3nyecKuil CMbICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkOuil.  IIpom3BogHass ~ cymMBI,
MPOM3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHo:kecTBa M JIOTHKA

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBOiicTBa. JlnarpaMmel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOKECTBEHHOIO — ammapaTta s
ONKCAaHUSl pealbHbIX IPOLECCOB U SBJICHUM, NMPHU PELICHUH 3a1ad U3 JAPYTux
y4€OHBIX NMPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MaTEMAaTHYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHHUS.

11 KVIACC

Yucaa v BBIYMCICHUSA

Harypansubie u nensle yncna. [IpumeHeHne NpuU3HAKOB JEIMMOCTH LIEJIBIX
yycen, HauOombIuid oOmuii aenutens (mamee — HOJl) m HamMmenblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, aropurMa EBkinuaa A penieHus
3a7a4 B LIEJIBIX YUCTIaX.

KomnnekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmynaMyaBpa. KopHu nN-olcTeneHUU3KOMIUIEKCHOrouncaa. lIpumenenue
KOMIUIEKCHBIX YHCEI Ul pellieHus (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKA3aTEeNbHBIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/bI PELIECHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHMS] CUCTEM M COBOKYIHOCTEH palUOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C ApAMETPaMU.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUdYHBIX 00JIaCTell HAyKH WU pPeaTbHOUN
JKA3HU, UHTEPIIPETALNS [IOJYYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH



I'paduk xommozunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/Ibl PEIICHU 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUMH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTUX YYEOHBIX
MPEAMETOB U PEATbHOU KU3HH.

Havana maTeMaTH4ecKOro aHajIm3a

[IpumeHeHue Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonbIIEro W HAMMEHBUIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKIMU HA OTPE3KE.

[TpumeHeHre NPOU3BOAHOM Ui HAaXOXKIEHUS HaWIy4llIero peleHUs B
OPUKIAIHBIX 3a7adax, JUIsl OINpENeleHHs CKOPOCTM M YCKOPEHHMs Ipoliecca,
3a1aHHOTO (hOpMYJION Wi rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBunanaxoxaeHusnepBoOOpa3HBIX.

WuTerpan. I'eomerpuueckuiicMbICIMHTErpaia. BelunciaeHue onpenenéHHoro
uHTerpaia no gpopmyne Hetotona-Jleionuna.

[IpumeHeHne wHTErpana A HaXOXKIACHUS IUIONIAJAEeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHInaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUYaIOIMIEerocs Kak aKkTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIecTBa,  NPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaKJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, 3TUUECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUI, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  AKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIUSHUS
COITMATILHO-?KOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMECHEHHE MATEMATHUYEeCKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, 3TarnoB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAecTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTh U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTHUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 penieHus ydeOHOW 3agadu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4EToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI HMHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPolIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCA, A TAaKKE BbIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALUIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSTEINIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJayH,
KOMMEHTHPOBATH MOJYyYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHU 3aa4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th  HABBIKAMU  [IO3HABAaTENbHOM  pe(ieKCMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITEIbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh LEIb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yiapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» M WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OyyarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuouyeckasl JIpoOb, TPOIEHTHI, HWPPANMOHATFHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JpOOM W TPOLEHTHI JUIsl DPEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH PUOTUKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZIHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIECJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOIOYI€Ha, MPUMEHAThH
JieJIeHre MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CBOOOZIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOMCTBA ompenenuTess 2 X 2 Juisl BBIYUCICHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcCKre ypaBHEHUS, HAXOAUTh UX PELICHHS C OMOILBIO PABHOCHIIBHBIX
NEPEXOA0B MJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYIIBI JJIs1 MpeoOpa3zoBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKCHMUI;



cBOOOZIHO OMEpUpPOBATh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIMPOBATh peajbHbIE CHUTyallUM Ha S3bIKe ainreOpbl, COCTABISTH
BBIDOKEHMS, YpaBHEHHs, HEPaBEHCTBA II0 YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

CBOOOJIHO OINEpPUPOBATh MOHITUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (PYHKIMM, Kommo3ulus GyHKOUN, rpaduk QGyHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB (PyHKITUI;

CBOOOJHO OIEPUPOBATHh MOHATHSIMH: OOJACTh OMPEACICHUS U MHOXXECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoInyecKkue (PyHKITUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHAMYMBI (DYHKITMH, HauOoJblliee W HauWMEHbIee 3Ha4YeHWe (YHKIUH Ha
MIPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: CTENIEHHAs (DYHKIMSA C HATYypaIbHBIM H
HeabIM ToKa3zareneM, rpaguk CTeneHHOW (YHKIHUUA C HATypalbHBIM M IIEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi CTENeHH Kak (yHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeleM;

OTIepUpPOBaTh TOHATHSAMU: JIMHEHHAs, KBaJpaTWdHAs W JIPOOHO-TMHEHHAsA
(GyHKIUU, BBITIOJHATD 3JIEMEHTAPHOE UCCIIEA0OBAHKE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTeNlbHAs U JorapupMuyecKas
byHKIMHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOJTHO ONEPHPOBATH TIOHITHSAMHU: TPUTOHOMETPUYECKAS OKPYXHOCTD,
OTIpeJIeICHHE TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO apTyMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  UCCIIENOBAHUS TIPOLIECCOB |
3aBUCUMOCTEH TIPH PEIICHUH 3a]a4 U3 APYTHX y4EeOHBIX MPEIMETOB M PEaTbHOMN
YKU3HHM, BBIpAXXaTh (OPMYIIaMH 3aBUCHMOCTH MEKy BEIMYNHAMU;

Hauajia MaTeMaTH4eCKOro aHAIMu3a:

CBOOOJTHO OTEPUPOBATH TOHATHAMU: apuPMeTHUecKas U TeoMeTphuecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIasi reOMETpUUECKasi MPOTrPecCus, TMHEHHBIA U
AKCIIOHEHITUATLHBIA POCT, (OpMyIa CIIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
O KOHCTaHTE;

WCIIOJI30BaTh MPOTPECCUU ISl PEIIECHUs peajJbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCIIEI0BATEILHOCTD, CIIOCOOBI 3a/TaHUSI
MOCIIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIIEOBATEIHLHOCTH,
NOHMUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTUYECKOro aHali3a Kak aHaiu3a
OECKOHEUHO MaJIbIX;



CBOOOJHO OMNEpPUpPOBaTh TMOHATHUSMHU: HENPEPbIBHBIE (DYHKIMHU, TOYKU
pa3pbiBa rpaduka GpyHKINUK, aCHMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHUs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
dbyHKIMM, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUM CMBICT MPOU3BOJIHON Jis
peuieHus 3a1a4.

MHoxecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh TMOHATHSMHU: MHOXECTBO, ONEpaluud  Haj
MHO>XECTBaMU;

UCITIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUS PeaIbHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJHO OINEPUPOBATH MOHSATUSAMH: OIpPEAEIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOydenus B11 kJacce oOydaromuiics MOIYYUT CIEIYIOIINE
IPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOIO aHaU3a:

Yucia ¥ BbIYHCICHHSA:

cBOOOZIHO ONEpUPOBaTh MOHATUSIMHU: HATypalbHOE U 1LIEJIO€ YHUCIO,
MHO>KECTBA HAaTypaJIbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKHU JIEINMOCTH
uenbix yucen, HOJl 1 HOK nHaTypasibHBIX 4Mcen s peleHus 3a1ay, IPUMEHSTh
anroputm EBkinna;

cBOOOIHO OMNEpUpoBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKiChIBaTh
HATypaJbHbIE YMCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMM: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEepalui ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAIMOHANIBHBIE, MMOKa3aTeJIbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIICHUS C TMOMOUIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYILIECTBISAITh OTOOp KOpHEH TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOOJHO OINEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble  (OpPMyJbl Ul  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;



cBOOOHO OMEPHUPOBATh MOHATHIMH: CUCTEMAa M COBOKYIHOCTh YPaBHEHHUN U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUSA, HAXOJUTh PEIICHUS
CUCTEMBI U1 COBOKYIHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHbBIX U
Jorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemars palOHAJIBHEIE, UppalroOHaJIbHbIC, IIOKAa3aTeJIbHEIE,
jgorapuMuyeckue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U NapaMeTphl;

IPUMEHATH TpauuecKUe METO/IbI JUIsl PEILICHUS] YPAaBHEHUM U HEPABEHCTB, a
TAKXK€ 3a/1a4 C IIapaMeTpaMu;

MOJICJIMPOBaTh pEallbHblE CHUTyallud Ha S3bIKE€ aiureOpbl, COCTABIIATH
BBIDOKEHHUSI, YPABHEHUsS, HEPABEHCTBA M HUX CHCTEMBbI IO YCJOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKU KOMIO3UIMK (PYHKIUHA C NOMOIIBIO 3JIEMEHTapHOrO
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIUU IBYX (DYHKIIHIA;

CTPOUTh T'€OMETPUYECKHE O00pa3bl ypaBHEHWH U  HEPABEHCTB HA
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOZIHO  ONEpUpPOBaTh MOHATUSAMU: TpadUKU  TPUTOHOMETPUUECKHUX
byHKIMH;

OpUMEHATh (YHKUMU JJI MOJEIUMPOBAHUS M UCCIENOBAHUS peajbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIIEN0BaHUS (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaOOJbIIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HETPEPHIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh IPOM3BOJHYIO JUISl HAXOXKJICHHS HAWIy4dlIEro pElIeHUs B
NPUKIAAHBIX, B TOM YHCIE€ COLUMAIbHO-DKOHOMMYECKHX, 3ajadax, i
OTNpEJENICHUs] CKOPOCTM W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;

cBOOOJIHO OMNEepUpOBaTh MOHATUSMHU: [EPBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAXOJWUTh MEepBOOOpa3HBIC AJIEMEHTAPHBIX (QPYHKIMA U BBIYUCIATH
uHTerpai no gpopmyne Hetotona-Jlelonuna;

HAXOJUTh TJIOLIAIHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU HA IpUMEpPE
coctaBiieHust U PepeHITNATBHBIX YPaBHEHUN;

pemars NpUKIaJHbIE 337a4d, B TOM YHUCIE COLMAIBHO-’KOHOMHUYECKOTO U
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMATHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC
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JonmotHuTeIbHASIMHDOP
Manus

MHOXECTBO
JICHCTBUTEIIBHBIX YHCEI.
MHOTro4JIeHBbI.
PauvonansHble ypaBHEHUS
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ust

TpuronomerpuyeckueBsipa
KEHHUS U ypaBHEHUS

10
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10




MIPOrpeccuu

HenpepbiBHBICD yHKIINN. 20 1
[IpousBognas
[ToBTOpeHue, 060061IeHNE, 5 )
CHCTEMaTH3ausI3HaHU N

OBILIEE KOJIMYECTBO 136 10

YACOB I10 ITPOITPAMME




11 KITACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(undposbie)
n/m TeMIIpOrpaMmMbl Bcero Konrtpoubnbiepadorsl  I[IpakTnuecknepadoTbl
o0pa3oBaTe/bHbIEPeCYpPChI
1 HccnenoBanue GyHKINM ¢ 29 1
MTOMOLUIbIO TPOU3BOJHON
2 [TepBooOpasHast 1 HHTETpa 12 1
I'paduku TPUTOHOMETPHUYECKUX
3 ¢bynkuuii. Tpuronomerpuyeckue 14 1
HEpaBEHCTBa
HppanuoHaibHble,
4 [I0Ka3aTeIbHbIE U 24 1
JorapuMUUecKie HepaBeHCTBa
5 KommiekcHpieuncna 10
6 HatypanbHble U epieuuciia 10
CucteMsbl pallMOHAIBHBIX,
7 UPPaLMOHAIIBHBIX TIOKA3aTEIbHbIX 12 1
U Jlorapu()MUYecKUX ypaBHEHUI
8 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpEHME, 0606merIe, 16 9
cHCTEeMaTH3alusA3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOI'PAMME
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