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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI popMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHajii3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKLUHUU U PacCyXAaTh JEAYKTHUBHO, HCIIOIb30BATh
0000IIeHEe W KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
UHTEPIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00J1aZjaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomeH TMPOJAOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUKCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YeCcKoro aHainu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAICh HOBBIMH T€MaMU U pasjnenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
coJlepKaHNEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaJeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM anmapaTroM, Y HUX MOCJe0BaTeIbHO (HopMUpyeTcs u
COBEPILEHCTBYETCSl yMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peaJbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJYYCHHbIC MIPU U3YYEHUH Y4eOHOTO Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0ero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MAaTeMAaTUKH KaKk HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHSI.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKaimx mnapamerpel. [lodydeHHble yMEHHSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEIOBAHUM (DYHKIMI C TIOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYeHUH (PyHKUIUH.
Jlannast copepkarenbHas IMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps m3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pElIeHHEM ypaBHEHHUN M HepaBeHCTB. IIpu 3TOM Oosbllloe BHHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTMHUN HAIEJIeH Ha Pa3BUTHE YMEHHIM
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX O0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh MX HauOONbIINE W HAUMEHBIIUE
3HAYEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpolueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIT O



BBIJIAIONIUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MEeTOANYECKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONMNNA BCE pa3/eibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIOJIb30BATH €0 JJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILUICHUS
0Oy4JaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara aureOpbl H
MaTEMaTUYeCKOTO aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUS BIUIETCHBI B KOK/IBIN U3 Pa3fiesioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTepHall
y4eOHOr0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETHU3UPOBATh  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBLIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHATIU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIeINIO).



COAEPKAHUE OBYUEHUSA
10 KIIACC

Yucaa v BIYMCICHUSA

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble Mnepuoanyueckue Apoou. I[lpumenenue npoOel W TPOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble yucia. PanuoHalnbHBIE W UPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepalMy ¢ JCUCTBUTENBHBIMU  4YHUCIaMU.  Moayib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubnamkEHHbIE BHIYUCICHUS, TIPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YIbTaTa BHIYMCICHUMN.

Crenenp ¢ uenbiM mnokaszarenemM. buHom Hberotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHWCJIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHMSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METOBI PEIICHUS LIEJbIX U APOOHO-PALIMOHATIBHBIX YPABHEHUN U
HEPABEHCTB. MHOTOWIEHbl OT OJHOW IEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIBIMU
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METO/IbI pelieHus
MppalMOHATBHBIX YPABHEHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS IOKa3aTEIbHbIX

YpaBHCHUM.

ITpeoOpa3oBaHne BbIpaXEHHM, CONEPIKALUX JOrapru(PMBI.

Jlorapugmuueckue YPaBHEHHH. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreOMETPUUYECKUN CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OIPEICIUTENS Ul PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue MOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocodbl 3agaHus (QyHkIuu. B3auMHO oOpaTtHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl MU MHUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MOKa3areseM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpAaBHEHUH.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECIEHUE TPUTOHOMETPUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpOIEcCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBATENBLHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuiecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON
IIPOrpeccruy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmysia Cl0KHBIX
npouleHTOB. Mcnosb30BaHWEe TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOUKH pa3pbiBa. ACHMMTOTHI
rpajuxoB ¢yHkiui. CBoicTBa (QYHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTebHOM K rpa@uKy (QyHKIHH.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KJIACC

Yucsia ¥ BbIYMCICHUS

Harypanbnbie u nensle yucna. [IpumeHeHne Npu3HaKoB IEIMMOCTH LIEIIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HammMeHbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LIEJBIX YUCIAX.

KommiekcHble uymcna. AnreOpanyeckas W TpUTOHOMETpHYecKas (OpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEICHHs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHMs U HEPABEHCTBA

CucreMa H COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PenieHne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaALMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaAMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommozunum GyHKIUHA. ['eoMerpuyueckue oOpa3bl ypaBHEHUH W
HEpaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIEIOBAaHUS MPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOOdbIIEr0 W HAUMEHBLIErO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEeUIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpouecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBo0oOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiiOuua.

[TpumeHeHrne uWHTErpajna s HAXOXKICHHUS IUIOMIAAeH IJIOCKUX (QUIYyp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YpaBHCHUM.

INJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pPOCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpOLETyp TPaXJAaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE



B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HUJIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCITOJIP30BAHUE OTUX JOCTIDKCHHH B JAPYTUX HAyKax, TEXHOJOTHAX, chepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PELICHHUH, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, pEeryisipHas (GU3NYECcKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrn W Ppeanu3oBBIBATH COOCTBEHHBIC KU3HECHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4eckoMy  O0Opa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHUSA

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYpPhl, TIOHUMAHUE BIUSHUS
COITMATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II100AIBHOTO XapaKTepa YKOJIOTHYECKUX MPoOsIeM, OpUeHTAIUs
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHUE TMIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
IIOCJIEACTBUN JJIS1 OKPYKAIOIEH CPE.IbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, ITAaroB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTUS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKM U MaTeMaTU4YeCKOM KYJIbTypOM Kak CpEACTBOM IO3HAHUA MHPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEY U,

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, IPUBOUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

WCIIOJI30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  Mpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH THUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIECIOBAHKE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 00ObEKTa, SIBJICHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIONECHMsS, HWCCJICAOBAaHMs, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;



IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
IIPEATNIOJIOAKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nundopmanmeii:

BBISABJIATH Je(UUUTH MHPOpPMAMH, JaHHBIX, HEOOXOAUMBIX NIl OTBETa Ha
BOIIPOC U JUUIS PELLICHUS 3a/1a4u;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(GopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(OPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (opMax,
WTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uH(popmaumn 1o CaMOCTOSITEIIEHO
c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMHU U
eI IMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /aBaTh IOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTUPOBATH I0Jy4YECHHBIN pE3yJIbTaT,

B X0/€ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOJemMbl, pelaeMol 3aJaud, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pEelIeHNsl, COINOCTABIIATh CBOM CYXAECHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
uanora, oOHapyKuMBaTh pa3jMuue U CXOJACTBO IMO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3a1ay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIC ACHCTBHUS

Camoopranuzamnus:

COCTABJISITh IJIaH, AJITCOPUTM PEIICHUS 3a/1a4i, BRIOUpATh CIIOCO0 pelIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

BJa/J€Th  HABbIKAMU  [IO3HABATEJbHOM  pedrekcud Kak  OCO3HaHUs
COBEpULIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pPe3ysibTara pPelIeHHs
MaTeMaTHYECKOM 3aJ1auM;

IIPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPY PELICHUH 3a]1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITH MPUIHHBI
JOCTH)KEHHSI WIM HEIOCTHIKEHUS PE3YJIBTATOB JIE€ATEIIBHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThl TpU pemIeHMH YYeOHBIX 3a4ady, MNPUHUMATh LEJdb COBMECTHOU
JeSITEIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPalOTHI, pacHpenesiTh
BUJIbI paboOT, JIOrOBapWBAThCs, OOCYX AAaTh IMPOLIECC W PpPe3yJabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBI€ IITYPMBD» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPAMHUPOBATh CBOU JEHUCTBHS C JPYTMMM YJIE€HAMM KOMAaH[bI, OLICHHWBATh
KaueCTBO CBOEro BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA MOJYYUT CIICAYIOIIHUE
IPEIMETHBIE PE3YJIbTAThl MO OTAEJIBbHBIM T€MaM paboyell ImporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yucia ¥ BbIYHCICHHSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHATIBHOE YHCIO, OECKOHEYHas
nepuoauyeckas JIpoOb, TMPOLEHThI, HWPPALMOHATIBLHOE YHCIO, MHOXECTBA
pallMOHANIBHBIX U JICCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpOOM W TPOLEHTHI JUIsl DPEIICHUS TPUKIAAHBIX 3a/1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSITH NPUOTMKEHHBIC BEIYUCIICHUS, IPaBUIa OKPYTJICHUS, IPUKUAKY U
OLICHKY PE3yJbTaTa BBIYNCIICHUN;

CBOOOIHO OMNEpUPOBATh MOHATHUEM: CTENEHb C MLEeJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCH JEHCTBUTEIBbHBIX YUCEI JIJIsl PeIICHUS
MPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HaTypajibHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAIBHBIM ITOKa3aTeleM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(PM YHCIa, ACCATHYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHCIIOBOT'O apryMEHTA;

ONEPUPOBATH MOHATUAMU: APKCHUHYC, APKKOCHUHYC W apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:



cBOOOIHO OTNEpPUPOBATh MOHATHUAMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIU4YHbIE METOJAbl PEIICHUS pPalUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPAaBEHCTB;

CBOOOJHO OIEpPUPOBATH MMOHATUAMH: MHOTOYIEH OT OJHOW NEPEMEHHO,
MHOTOUJIEH C IelbMH KO3 (dUIMEeHTaMH, KOPHM MHOTOYJICHa, HIPUMEHATH
JIeJICHME MHOTOWIEHA HA MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL peLIeHus 3a/1a4;

CBOOOIHO ONEpUPOBATH MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MATpULa, OMNPEAECIUTENIb MATpUlbl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
UCITI0JIb30BaTh CBOICTBA OmpenenuTtesss 2 X 2 juis BBIYUCICHHS €ro 3HayeHus,
IPUMEHATh ONPEACIUTENIN JUIsl PELIEHUS CUCTEMBl JIMHEHHBIX YpAaBHEHUH,
MOJICJINPOBATh PEAJIBHbIE CUTYalluH C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpULl U OIpPEACIHUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKCHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM MTOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;

CBOOOIHO ONEpUPOBATh MOHATUSAMU: HppAllMOHAJIbHBIC, MOKa3aTeIbHbIE U
Jorapu(pMHUUECKre YpaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIbHBIX
NepPeX0A0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MpeoOpa30BaAHUS
TPUTOHOMETPUUYECKUX BBIPAKCHMIA;

cBOOOIHO OMNEpUpPOBaTh MOHSATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OPMYJIBl  JIJII  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIDAKECHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEA0BATh
MOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAHUEM arapara ainreopsl.

DyHKIUHN U TPAPUKU:

CBOOOJIHO ONEpUPOBaTh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpatHble (QYyHKIMU, KoMmmo3uIus GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKLINH;

CcBOOOHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEAEICHUS U MHOKECTBO
3HaYeHUMN QPYHKUNHU, HYJIH QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;



CBOOOJIHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIE (YyHKUUH,
nepuoanydeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMBbI (DyHKIIMK, HaumOOoJblllee M HAWMMEHbIIEe 3HAauYeHUE (YHKIUU Ha
IIPOMEKYTKE;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKLMS C HATypalbHBIM U
HENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMHM C HATYpPaJbHBIM U IEIbIM
nokasarenemM, rpa@uk KOpHs N-0il cTenmeHu Kak (PyHKIMH OOpaTHOM CTENEeHU C
HaTypaJbHBIM I10Ka3aTeJIeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U ApOOHO-IMHEWHas
(YHKIUH, BBIIOJIHATh 3JIEMEHTAPHOE UCCIIEA0BAaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUIMH, WX CBOMCTBA M rpaUKH, HCHOJB30BaTh MX TpapUKH [Js PEIICHHS
YPaBHEHUI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpEJIEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJlad U3 APYrHMX y4EeOHBIX MPEIMETOB U PEATIbHON
KU3HU, BBIpAXaTh (HOPMYJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTreMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKass M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKas nporpeccusi, TMHEHHBIN U
HKCIMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUM U PEIIEHUs pEeajbHBbIX 3a4ad IPUKIAJHOTO
XapakTepa;

CBOOOJIHO OIEPUPOBATh MOHATHUSIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
NIOCJIEIOBATEIBHOCTEW, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHMMAaTh OCHOBBI 3apOXKIACHUS MAaTEeMaTHYECKOro aHajM3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
paspsbiBa rpaduka GyHKIMHA, ACUMIITOTHI rpaduka QyHKIINY;

cBOOOIHO OIEpUpOBaTh MOHATHEM: (GYHKIMS, HEMpepbIBHAs Ha OTpE3KeE,
OPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI IJIs1 peLIeHUs 3a/1a4;

CBOOOJHO OINEpPUPOBATH TOHATUSMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKUIMH, KacaTellbHas K TpaduKy QyHKINY;

BBIYKCIIATH [TPOU3BOAHBIE CYMMBI, TPOU3BEIAECHUS, YACTHOTO U KOMIIO3ULUU
IByX (YyHKIUH, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUECKH U (PU3MUECKHil CMBICT MPOU3BOIHOM IS
peuieHus 3a1a4.



MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSIMHU: MHOXXECTBO, ONEpallMd  Haj
MHOECTBaMU;

UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyuisl ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX PEAMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: OIPEAEIICHHE, TEOpEMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHHBIC
YPaBHEHUS U HEPABEHCTBA.

K xoHumy oOywenus B 11 kiacce oOydwaromuiicss MHOIYYUT CIEIyIOIINE
IpeIMETHbIE Pe3yJIbTaThl IO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hayajla MaTEMaTUYECKOrO aHaIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJIHO ONEpUPOBATh MOHATUSIMU: HATypalbHOE U LEJIOE YHUCIIO,
MHOYKECTBA HATypaJbHBIX U LIEJIBIX YUCEN, UCIOIb30BaTh IPU3HAKU JIEIUMOCTU
nenbix yucen, HOJl 1 HOK naTypasbHBIX "ncen Iy pelieHus 3a1ad, IPUMEHSATh
anroput™ EBknuna;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTATKa MO MOAYJIO, 3alKCHIBATh
HaTypaJIbHBIE YHUCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUUCIICHMUS;

cBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMeE, BBIMOJIHATH ApU(PMETHUECKUE ONEPALMU C HUMU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

cBOOOIHO ONEpUPOBATh MOHATUSMU: HPPALMOHANbHbBIE, MOKAa3aTEJbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIIEHUS C TMOMOUIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYILECTBISATh OTOOp KOpHEW TMpH peHIeHUH TPUTOHOMETPHUYECKOIO
YPaBHEHUS;

CBOOOJHO OIEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBI Il PELIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOOIHO ONEPHUPOBATh MOHATHIMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH pAallMOHAJIBHBIX, NPPALMOHATIbHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarb palOHAJIbHBIE, UppaLMOHaJIbHBIE, IIOKa3aTeJIbHBIE,
jgorapupMuyueckue ¥ TPUTOHOMETPUUYECKHE YpaBHEHUS M  HEPAaBEHCTBA,
COJZIeprKallle MOYJIM U IIapaMeTphl;



NPUMEHATH TpaduyecKue METObI ISl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaK)K€ 3a/1a4 C NapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHUSI, YpPaBHEHHUs, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBUIO 3ajayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTH TpadUKUd KOMMO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApPHOIO
WCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH TMOHATHAMHU: TPaPUKA TPUTOHOMETPHUECKHUX
byHKIH;

OPUMEHATh (QYHKIUM Ui MOJEIUPOBAHMS U HCCIENOBAaHUS PEalIbHBIX
IPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIu3a:

UCITI0JI30BaTh MPOU3BOJHYIO JIUISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllee U HaMMEHbIIee 3HaUeHUsI (PYHKIIMM HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOM3BOJHYIO [JIs HAXOXKJECHUS HAWIYYIIero pEHIeHUs B
OPUKIAAHBIX, B TOM 4YHCIE€ COLUMAIbHO-DKOHOMHMYECKHMX, 3ajadax, i
OTIpE/IENICHUs] CKOPOCTH W YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMysod uiH
rpadukom;

CBOOOJHO  ONEpHUPOBATH MOHATHSAMHU: [EpBOOOpa3Hasi, ONpeneIEHHBIMI
WHTErpajl, HaXOAWTh IEpPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no gopmyne Herotona-Jleionuna;

HAXOAMTh IJIOIIAAN IUIOCKUX GUTYpP U 0OBEMBI TEJ ¢ MOMOUIBIO HHTETpaa;

UMETh TMpPEACTaBICHUE O MaTEMaTHYECKOM MOJCIMPOBAHUU Ha MpUMEpPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pemaTh NpUKIAAHbIE 33a4i, B TOM YHUCJE COIUAIbHO-3KOHOMUYECKOIO U
(Gu3NYECKOT0 XapakTepa, CpeICTBAMU MaTEMaTHIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOK€eCTBO IEHUCTBUTENBHBIX YHACEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BoIpa)keHUS U 29 1
YpaBHEHHUS
ITocrnenoBarenbHOCTH U POTPECCUH 10
Henpepesabie ynkiuu. [IponszBoanas 20
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHbie yncna 10
6 Harypanbnblie u nienbie yucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMeTrpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* MaTtemartuka: anrebpa v Hadajia MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
Anrebpa v HadyaJla MaTeMaThYeckoro ananusa, 11 kmace/ Komsirua FO.M..,
TkaueBa M.B., ®enopora H.E. u apyrue, AkiimoHepHoe 00IIECTBO
«3narensctBO «IIpocBenienre»

* MaTteMaruka: anredpa v Hadajia MaTeMaTUYECKOTO aHaIn3a, FEOMETPHSI.
I'eometpus, 10-11 kmaccewl/ byryzos B.®., [Ipaconos B.B. nox penakiueit
CanoBuuuero B.A., AkunonepHoe obmiectBo «M3narensctBo «IIpocBenienue»
Marematuka: aredpa U Hayajia MaTEMaTUYECKOTO aHalii3a, reoMeTpusi. Anredpa
1 Hayvaja MateMaTndeckoro ananusa, 10 knacc/ Komsrua FO.M., TkaueBa M.B.,
®denoposa H.E. u npyrue, AkunonepHoe ooiiectBo «M31aTeascTBo
«ITpocsemieHue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru

https://www.yaklass.ru

https://uchi.ru

https://mathb-ege.sdamgia.ru/

https://fipi.ru/

https://mathege.ru/

https://alexlarin.net/
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