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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y yis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KOoTopas (OpMYIUpYeT CBOHU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHSI YKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSIMU aireOpbl M MaTEMaTHUYECKOTO aHalih3a pa3BUBACT
YMEHHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IeHNEe W KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KPEATUBHOE U KPUTUUECKOE MBIIICHUE.

B xoxe u3ydyeHusi yuyeOHOro Kypca «Ainredpa v Havaja MaTeMaTH4YE€CKOro
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIpPETAllUh  TOJYYECHHBIX  PEHICHUM, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIIUTATENIBHBIM MOTEHIIMAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIbHOCTH, TpeOyromeld MpOAOIKUTEILHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTHYECKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJCIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUUYEeCKUe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
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MaTeMaTU4YeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIePKATEIIPHO-METOIMUECKUE JIMHUW W3Y4alOTCd Ha TPOTSDKCHWH JBYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra U MOCTEINCHHO HACHIIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
collepKaHNEe HECKOJIbKUX MAaTeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaACBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENb pPEabHOM
CUTYaIlNH, IPUMEHATh 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MaTEeMaTHUECKOM 3a/lauu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMINX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOJHATH MPHUOIMIKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOIMMUMCS MHOXECTBA HATYPaIbHBIX, [EJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIelnu(pUIecKue 3aJaud W ONepaluu: JeJICHHe Halemo,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, 0ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTensHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX NMPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopMHpyeTCS TIPEICTAaBIICHUE O SAMHCTBE MaTEMaTUKH KaK HaykKH M €€ pOJIi B
MOCTPOEHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpPETHU3aIHS.

Jluaus «YpaBHEHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pasnene I[lporpamMmbl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYaromIuecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXke 3a1ad,
cofepKanmx mapameTphl. [lodydeHHBIE YMEHHS IIHMPOKO HCIOIB3YIOTCS MPH
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UCCIIeIOBaHUH (DYHKIUI C TIOMOIIbIO MPOU3BOIHOM, MPU PEUICHUH MPUKIIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
JlanHasi conepxkaTesibHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKe BBIPAKECHUU,
COJIEpKaIMX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWUT  JaJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaroImMXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMM W TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepurana. M3ydeHue cTeneHHoun,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpaduKoB, UCHOIB30BaHNE (PYHKUMN 7S pEelIeHUs 3a7ad U3 JpYrux y4eOHbIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJamMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpaXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOU, rpaduueckoid u cioBecHOl. Ero u3yuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MaTeMaTUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TipolieccoB. JlaHHas coaepikarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydllee pPEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHY€CKOTO
aHallM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMajbHO-JIOTHUECKOTO U
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O
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BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKast JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl PJEMEHTHl TEOPUHM MHOXECTB M MaTEeMaTHYEeCKOH JIOTUKHU. TeopeTHko-
MHO>KECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOM MaTEeMAaTHKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3eibl
MaTeMaTUKH MW e TNPWIOKEHWM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaTroMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIL30BaTh €TO JJISi BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €M CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
npaBWJaM  TMOCTPOEHHS]  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOICIMPOBAHUS, KOTOPHIC IMPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENEH pealbHBIX
CUTYyallMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO ammapara aureOpbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCHHBIX pe3yJIbTaToB. Takue
3aJTaHUs BIUICTCHBI B KQXK/IBIN U3 pa3/eiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HCIOIB3YeTCs ISl PEIICHHUs NMPUKIAIHBIX 3amad. [lpu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
JesarenbHOCTh TI0 (OPMHUPOBAHHIO HABBIKOB PEIICHUS MPUKIAJAHBIX 3a1a4
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Havasa
MaTeMaTHYECKOTO aHaJIN3ay.

Ha w3ydeHme ydeOHOTOo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIEIIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeckoHeuHble TMepuoandeckue Apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepalud ¢ JCUCTBUTENbHBIMU  YHMcIaMu.  Moayib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb ¢ 1enbIM mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
MOAXOSIIEH (GOPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JJIs PEIICHUS TPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

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

Jlorapudm uyucna. CpoiictBa mnorapudma. JlecaTuunbie W HaTypaibHBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBbIE TIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHUS U YpaBHEHMSA-CIEACTBUA. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEPaBEHCTB. MHOTOYICHbI OT OJHOW MNEpeMEHHOW. JleleHne MHOrodjeHa Ha
MHOIOYJIEH C ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
VPpalHOHAIBHBIX YPABHEHUMN.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEILICHHS IOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBanne BhIpAKEHUH, COIEPIKALTUX JTOTapU(MBI.

Jlorapupmuueckue YpaBHEHUS. OcHOBHBIE METO/BI peneHns
Jorapu(pMUYECKIX ypaBHEHUH.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPABHEHUM.

Pemienne cucrem JNMHEWMHBIX ypaBHEHUW. MarTpuia CHUCTEMbI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MATpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIaIHBIX 3a/1ad C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaegoBaHne TMOCTPOEHHOM MOJEIU C
MTOMOIIBIO MaTPHI] U ONPEIEITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUN W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3aJad M 3aJad M3 pa3IuyHbIX 00JIacTeld HAayKu M peallbHOU
KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0O0paTHble (YHKIMH.
Komno3zummss @yukmuii. I'papuk  (yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OO6nacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONMOCTOSTHCTBA. YETHBIE U HEeuUéTHBIE QpyHKIMU. [lepuonnyeckue
byukiuu. [IpoMexXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crernennast QyHKIHS ¢ HATypaJIbHBIM U II€JIbIM ToKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOU
CTEICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIHUU, UX CBOWCTBA U TpaduKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoOIeccax M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WUHIYKIWU. MoOHOTOHHBIE u OTrpaHUYECHHbIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccur. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCcT. Yucno €. PopMyJia CI0KHBIX
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npoueHTOB. Mcnosnb30BaHWE TPOrpeccHH JUId  PELICHUS pPEealbHBIX — 3a7ad
IIPUKJIATHOTO XapaKTepa.

HenpeproiBHble ¢GyHKIMM W UX CcBoMcTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
byHKIU 1715 penieHus 3a1a4.

[lepBas u BTOpast npousBoaHble GyHKIMK. OnpeneneHue, reOMeTpUIECKUi 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEIEHUS, YHACTHOTO U KOMITO3ULIMH (PYHKITUH.

MHokecTBa M JIOTHKA

MHoxecTBO, oOlepaluyu HaJ MHOXKECTBAMU M MX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IIpumeHeHuME TEOPETHKO-MHOYKECTBEHHOIO —ammapara  JUis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETUMOCTU LEJIbIX
yycen, HauOombIuid oO0mui aenutens (mamee — HOJl) m Hammenbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputMma EBkinuaa 1js penieHus
3a/1a4 B LEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepaluu C KOMIUIEKCHBIMU
yuciaamu. M300pakeHHEe KOMIUICKCHBIX YHCENT Ha KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMITJIEKCHBIX YMCET IS PENICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHUs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHUW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHrne TpUroHoOMEeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBbHBIX,
UPpAIMOHATIbHBIX, TOKA3aTEeIbHBIX U JIOTapU(PMHUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaAMETPaMHU.

[IpumMeHeHnEe  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTEeMaTHUECKUX 3aJad M 3a/ad U3 Pa3Iu4HbIX Oo0JacTeld HayKh M peajbHOU
JKA3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YIIbTAaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eoMmerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padprueckne MeTonbl pelIeHHs] YpaBHEHH W HepaBeHCTB. I 'paduueckue
METO/IbI PELICHU 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3a7ad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHajIu3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxoxaeHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HEIMpepbIBHON (YHKLMHU HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWJIy4dIEero pElIeHUs B
IPUKIIAIHBIX 3aJadax, Ui OIPEACIICHUS CKOPOCTH M YCKOPEHHMS IIpolecca,
3aJIaHHOTO (HhOPMYJIOH 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TE€pBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKUX TEll.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE pEATbHBIX TMPOLECCOB C TMOMOLIBI0  AU(depeHIInaTbHbIX
YPaBHCHUM.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIMIEeTrocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJACHUS, CBSI3aHHOTO C MPaKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHHUM, BOCIPUUMUYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HAaHUE ILIEHHOCTU TPYAOIIOOUsl, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBLHON  NESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
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Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTHYECKON HANPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHHWE BIMSHHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYXalomel cpefpl, IUIAHHPOBAaHUE IIOCTYNKOB W OIEHKH HMX BO3MOYHBIX
MTOCJICJICTBUM IS OKPY KAIOIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTHYeCKOH HayKd Kak cQepbl YeIOBEUYECKOW JESTCIBHOCTH, ITaroB ¢
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOM KYJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs] MOHITUHN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIUU,
OCHOBaHWsI iJ1s1 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opmMymupoBaTh U  MPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUThH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOIBI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee MOAXOAAIMA ¢ YIETOM
CaMOCTOATENbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCITIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAaHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEAOBaHHE
10 YCTAHOBJICHUIO OCOOCHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SIBJIICHUS, MpOLEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 0ObEKTaMU, SIBJICHUSIMHU, TPOLIECCAMH;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJibTaTaM
OpOBEAEHHOIO  HAONIONECHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpoOllecca, a TaKKe BBIIBUraTh
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO DPANIUYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

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

KoMMyHHUKaTHBHBIC YHHBeEpPCaAJIbHbIE Y4eOHbIE JeHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHUs], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B Xoj€ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY 00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
uasora, oOHapyKMBaTh pa3jMYue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opMme
(opMyIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;
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NPEACTABIIATh PE3YJIbTAThl PELICHUS 3a/layy, SKCIIEPUMEHTA, UCCIEI0BaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBHUS

Camoopranusanus:

COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT !

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara PEIICHHs
MaTeMaTUYECKOM 3a7a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JESITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAas 1eATEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAIllMI0 COBMECTHOM paboThl, paclpeneiisTh
BUJIbI paboOT, JIOrOBAapWBATHCs, OOCYXAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOMYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuyenus B 10 kJacce oOydaronuics MOJYYUT CIIEIYIOIINUE
MpeAMETHbIE PEe3yIbTaThl MO OTMAEJIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTN3ay:

Yucaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPANMOHATBHOE YHCIO, MHOXECTBA
palMOHANBHBIX U IEUCTBUTENIBHBIX YHCEI, MOLYJIb JEHCTBUTEIBHOTO YHCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl IS PELICHUS MPUKIAJHBIX 3a7ad U3
Pa3JINYHBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HU;

NPUMEHSATH NPUOIMKEHHBIE BBIUMCICHUS, TPABUJIA OKPYTJIEHUS, IPUKHUIIKY U
OLICHKY pe3yJbTaTa BBIYHCICHUN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: aApUPMETUUECKUN KOPEHb HATypajIbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PAallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(PM YHKca, AECATHYHBIE H
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIICHUS pPAalMOHAIBHBIX U JApOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB JUI PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOYJIEH ¢ IedbIMH Ko3(p(dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEpPUPOBATH TMOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHI,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCITIOJI30BaTh CBOMICTBA ONpENEeNuTeNss 2 X 2 g BBIYMCIEHHMS €ro 3HayeHus,
MPUMEHSTh ONPEACIIUTENIN Ui PELWIECHUS CHUCTEMBl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH ITOJYyYECHHBIA pE3yJIbTaT;

UCIIONIb30BaTh CBOMCTBA JICHCTBUH C KOpHSAMHU [UJIsl TpeoOpa3oBaHus
BBIPAKCHUMU,
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BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COAEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNIeM;

UCIIOJIb30BaTh CBOICTBa norapupMoB IS npeodpazoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUH;

CBOOOJHO OMNEPHUPOBATh MOHATHUSIMH: HPPALUOHAIBHBIE, MMOKAa3aTEJIbHBIE U
JorapuMuuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI JUIsl TPe0Opa30BaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OPMYJIBl  JJII  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEJIMPOBATh pEallbHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa anreopsbl.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUU, KoMMO3UIUs GyHKUUNA, Tpaduk QyHKIUH,
BBITNIOJIHATH JIEMEHTapHbIE TPeoOpa3oBaHus rpa@uKoB (PyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUHN QPYHKINUU, HYJIH QYHKIHH, TPOMEXYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoanyeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbl U
MUHUMYMbI (DYHKIIMM, HaumOoJiblllee M HauMEHblIee 3HaueHue (YHKIMH Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
LENbIM [OKa3aTeaeM, rpapuK CTENEeHHOW (PYHKIHMM C HATypaJlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi CTeneHW Kak (PYHKIMH OOpaTHOM CTENEeHu C
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSMU: JIMHEHHAs, KBaApaThuyHas WU JPOOHO-IMHEITHas
(GYHKIIUH, BBITIOTHATH 3JIEMEHTApPHOE UCCIIEA0BAaHUE U IOCTPOCHUE UX TPapUKOB;

cBOOOJIHO OMNEpHUpPOBaTh MOHATHSMH: IOKa3aTeabHas M JorapupMuyeckas
GyHKUMH, UX CBOMCTBA M rpaduKH, HMCIOJIB30BATh MX TpaQUKHA JJIs PEIICHUS
YPaBHEHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (GyHKUIUN JUId  HCCIEAOBAaHUSA TMPOILECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U peanbHON
’KU3HU, BbIpaXkaTh (JOpMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;
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Hauyaja maTeMaTHUYeCKOIo aHAJIM3a:

CBOOOJHO OTEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYeCcKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIIasi reoMeTpruyecKas mporpeccusi, TMHCHHBIA U
AKCTIOHEHITUAJILHBINA POCT, (hOopMyJia CIIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3aJa4 MPUKIATHOTO
XapakTepa;

CBOOOJIHO OIEpHUPOBATH MOHITUSMHU: TTOCIIEI0BATEIILHOCTh, CITIOCOOBI 3aJaHuUs
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE M OTPAaHUYEHHBIC IIOCIEIOBATEIHLHOCTH,
IIOHMUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHalau3a KakK aHalIu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH TMOHATHUSMH: HEMPEPhIBHbIC (YHKIIUH, TOYKHU
paspeiBa rpaduka GyHKIUHA, ACUMIITOTHI FpaduKka QyHKIINY;

CBOOO/IHO OIEpUpPOBaTHh MOHATHEM: (YHKIIMS, HENpEephiBHAS Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsi pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISITH TTPOM3BOJHBIC CYMMBbI, NMPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
NBYX (YHKIIMH, 3HATh MPOU3BOHBIEC JIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIB30BaTh TEOMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelIeHUs 3a7ay.

MHo:KecTBa U JIOTHKA:

CBOOOJHO  OIEpUpPOBATh  IOHATHUSIMHU: MHOXKECTBO, OICpalldd  Haj
MHO>KECTBAMH;

HCIMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONMUCAHUS PEaTbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX y4eOHBIX IIPEAMETOB;

CBOOOJIHO OIIEPHUPOBATh IOHATHSAMHU: OIpEIeeHUe, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHYECKOI0 O0OBEKTA, I0KA3aTeIbCTBO, PABHOCUIIbHbBIC
YpPaBHEHHUS U HEPABEHCTRBA.

K koniy oOyuenuss B 11 kJjacce 0O0ydYarIIMICAd TOJYYUT CIIEIYIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

YucJia 1 BBIYUCJIEHUS:

CBOOOJHO OMNEPUPOBATh TMOHATHUAMH: HATypaJlbHOE U II€J0€ 4YHUCJIO,
MHOKECTBA HATypaJbHBIX U LEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEITUMOCTHU
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Mcen JJIsl pelIeHUs 3a]a4, IPUMEHSITh
anroput™m EBkina;

CBOOOJIHO OINEPUPOBATh IMOHATHEM OCTaTKa [0 MOJYJIIO, 3alKUChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UI[MOHHBIX CUCTEMAX CUMCIICHUS,
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CBOOOJTHO OTMEpUPOBATh MOHATHUAMH: KOMILIEKCHOE YHCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE YHCa B alreOpandeckod u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATh apu(PMETHUECKUE ONEpali ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE€ HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATh OTOOp KOpHEW TMpH pEHICHHMH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OINEpPUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJBl  JJII  PELIEHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAaLlMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeJbHBIE,
jgorapupMuyuecKkue U TPUTOHOMETPUYECKHE YpaBHEHUS M  HEPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELIEHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAXXECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBl II0 YCIIOBHUIO 3aJayM,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHWEM ammapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUH C MOMOILIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAaHMSI U CBOIMCTB KOMITIO3UILIUU ABYX (QYHKIUH;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH TMOHATUSAMHU: TPaPUKA TPUTOHOMETPUUECKHUX
(yHKmii;

OPUMEHATh (QYHKIUM JI1 MOJCJIHUPOBAHMUS M HUCCIIEIOBAaHHUS pealbHBIX
IIPOLIECCOB.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIIEN0BaHUs (DyHKIIMM HAa MOHOTOHHOCTb
Y DKCTPEMYMBI;
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HaXOJUTh HAOOJbIIEe U HAMMEHBITIEE 3HAYCHHS (DYHKITMN HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3ajadax, i
OTIpE/ICTICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOopMyJod WM
rpaduxom;

CBOOOJTHO ~ ONEpUPOBATH MOHATHSAMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DYHKIMH U BBIYUCIATH
uHTerpai no popmysne Herotona-JIeitoHuma;

HAXOJUTh IJIOLIAHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOILIBIO HHTETPaa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIHPOBAHMM HA TNPUMEPE
cocTaByieHUs U PepeHITMATbHBIX YPaBHEHUN;

pelaTe NpUKIAJHbIE 3aa4d, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKOIO U
(bu3MYECcKOro xapakrepa, CpeICTBAMH MAaTEMATHYECKOTO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne ni/nt HaumenoBanue pa3/1eJioB H TEM KosnuecTBo yacos
MPOrpamMmbl Bcero
MHOKeCTBO JE€HCTBUTEIBHBIX YUCEIL.
1 MHorousensl. PanyionanbHble ypaBHEHUS 24
1 HepaBeHcTBa. CUCTEMBI TMHEMHBIX
ypaBHEHUI
5 Oynkuuy U rpapuku. CreneHHas 12
(GyHKLUSA C LebIM [T0Ka3aTeleM
3 Apudmerndeckuii KOpeHb N-0il CTEIICHH. 15
HppanuoHanpHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenabHbie 10
ypaBHEHUS
5 Jlorapugmuueckas QyHKIUS. 18
Jlorapugmuueckue ypaBHEHUS
6 TpuronomeTpuyeckue BbIpaXXEHUS U 99
YpaBHEHHUS
[TocnenoBaTenbHOCTH U TPOTPECCUH 10
HenpepoiBuble pynkuuu. [IponzBoanas 20
9 [ToBTOpEHHE, O606III€HI:IG, 5
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

HccnenoBanue GyHKINNA ¢ TOMOIIBIO

KoauuecTBO 4acoB

Bcero

1 . 22
IPOM3BOIHOM

2 [lepBooOpa3Hast u HHTETpAI 12

3 ['paduiku TPUrOHOMETPHUYECKUX (HYHKIIUH. 1
TpuronomeTpuyecKre HEpaBeHCTBA

4 HppanroHaibHbIe, TOKa3aTeIbHbIC H 24
JOrapu(pMHUECKUEC HEPABEHCTBA
KomriekcHbie yncia 10
HatypanbHble U 11en1b1e ynciia 10
CucTtembl paluoOHaIbHBIX,

7 VUPPALMOHAIBHBIX ITOKA3aTENbHBIX U 12
norapu(pMHUECKUX ypaBHEHHMA

8 3amaun ¢ mapaMeTpamu 16

9 [ToBTOpeHwme, O606I.L[€HI:I€, 16
CUCTEeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
* MaTemaruka: anredpa v Hadajla MaTeMaTUYECKOT0 aHaIu3a, FTeOMETPHS.
Anre0pa u Hadana MmaTemMaTudeckoro ananusa, 10 kmacc/ Hukonmsckuit C.M.,
[Torano M.K., PemerankoB H.H. u npyrue, AkuronepHoe 00111eCcTBO
«3narensctBo «IIpocBemenue»
* Maremaruka: anredpa 1 Hayajga MaTEMaTHYECKOTO aHaJIN3a, TeOMETPHSL.
AnreOpa u Hauana MmaTeMaTuyeckoro ananusa, 11 kmacc/ Hukonsckuit C.M.,
ITorarmoB M.K., PemernukoB H.H. u apyrue, AkiinonepHoe o0111ecTBo

«3narenbctBO «lIpocBenieHne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. AnreOpa u Havasia MaTeMaTtuyeckoro aHanu3sa. 10 kiacc. ba3oBslii u
yriyOnéHHbIN ypoBHU. MeTonueckue pekoMenaanuu k yueonuky C. M.
Hukonsckoro, M. K. IToranosa, H. H. Pemmernukosa u ap.

2. Anrebpa u Havyasia MaTeMaTudeckoro ananusa: 10 ki.: 0a30BbIN U
npodmibHbINA ypoBHU: KHUTA 118 yuutens/ M.K. Tloranos, A. B. IlleBkun. —
M.: IIpocsemenue, 2014.

3. AnreOpa 1 Havajla MaTEMaTUYECKOTO aHAIN3a: TUAAKTUYECKUE MaTepUalbl
s 10 k1. /MK Tlotanos, A.B. llleBkuH. — 2-¢ uza. — M. IIpocBenienue,

2015.
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4. AnreOpa 1 Hayala MaTeMaTHYECKOTO aHaln3a. TeMatndeckue TecThl. 10

kJacc: 6a3oBbiit u npoduibHblil ypoBHU/HO. B. lllenenesa. — 2-e uzna., M.:
IIpoceenienue, 2015.

5. AnreOpa 1 Hadana MaTeMaTUYECKOro aHanu3a: yueo. as 10 ki
00111e00pa30BaTeNbHBIX YUpEKIECHUMN: 0a30BbIN U npoduiabHbIN ypoBHH /C.M.
Hukonsckuii, M. K. IToranos, H. H. Pemetnukos, A. B. llleBkuH.- 12-¢ u3g.,
nor. -M.: IIpocsemenne, 2016.

6. AnreOpa u Havana aHanu3a. Jlugakt. marepuainsl st 11 ki
\M.K.IToTamos, A.B.IlleBkun. — M. : IIpocsemienne, 2015

7. AnreOpa u Hayasa ananu3a. Temarndeckue Tecthl 11 ki.: \M.K.IToramnos,

A.B.IlleBkuH. — M. : [Ipocsemienne, 2015

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI
CETHU UHTEPHET

Poccuiickuii o6meo0pa3zoBaTeIbHbIN MOPTAI
http://www.edu.ru/
http://www.school.edu.ru/
OdunnanbHbIii THGOPMALIMOHHBIN TOPTAJI €IUHOTO TOCYAAPCTBEHHOTO
sk3amena: http://www.ege.edu.ru/
NudopmanimoHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUH B 00pa30BaHUMU:
http://www.ict.edu.ru/

Caiit "[lenarornueckas mianera”: http://planeta.tspu.ru
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Bcepoccuiickmii MHTepHET-TIeACOBET | WWW.pedsovet.org

CaiitT ®enepallbHOTO HHCTUTYTA MEeAArormIecKux n3mMepenui: Www.fipi.ru
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