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HHOACHUTEJIBHASA 3AIIMCKA

Y4ebnblii Kypce «Anredpa 1 Hayaaa MaTeMaTUYECKOTO aHAIN3a)» COCTABIICH
Ha OCHOBE (e/iepaibHON padouel MPOrpaMMbl U SIBJISIETCS OJJHUM M3 Hambosee
3HAUYMMBIX B TIPOTPAMME CPEIHEro 00IIero oOpa3oBaHusl, MOCKOJIbKY, C OJTHON
CTOPOHBI, OH O00O€CIEUNBACT HHCTPYMEHTAJIbHYIO 0a3y Ui W3y4YCHHsI BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPYTrOil CTOPOHBI, JOPMUPYET JIOTHIECKOE U
a0CTpakTHOE MBIIUICHHEe OOydYaroluxcsi Ha ypOBHE, HEOOXOAMMOM IS
OCBOCHHSI MH(GOPMATHUKH, OOIIECCTBO3HAHUS, UCTOPHH, CIOBECHOCTH H JIPYTHUX
TUCIUIUTMH. B pamkax gaHHOro ydeOHOro Kypca OOydarolIHecsl OBIIaJIEBAIOT
YHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOW HayKH, KoTopas (OopMyJIUpyeT CBOHU
JOCTIKEHHUS B MaTeMaTH4eCcKoi popme.

VY4eOnbIit Kypc anreOpsl M HadaJl MAaTEMaTHYECKOTO aHau3a 3aKJIaIbIBACT
OCHOBY I YCHEIIHOTO OBJAJCHHS 3aKOHAMU (U3UKU, XUMHUH, OHUOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIMNA pa3BUTUS SKOHOMUKH M OOIIECTBEHHOMN
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh MX JJIS JAJbHEUIIETOo
oOpa3oBaHHWsS W B TIOBCETHEBHOM KHW3HH. B TO ’ke BpeMs OBIIaJICHHUE
a0CTpaKTHBIMHU U  JIOTMYECKHM CTPOTUMHM KOHCTPYKUHSIMHU  aiareOpel U
MaTeMaTUYECKOr0 aHalihu3a pPa3BUBA€T yMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTUHHOCTb, JIOKA3bIBATh YTBEPKACHUS C TTIOMOIIBI0 HHIYKIIUA U
paccyxaaTh JEAyKTHUBHO, HCIOJIb30BaTh OOOOIIEHWE U KOHKPETHU3ALHUIO,
a0CTparupoBaHne ¥ AaHAIOTHIO, (OPMUPYET KpeaTuBHOE W KPUTHYECKOE
MBIIICHHE.

B xone uzydyenus yueOHOro Kypca «Anrebpa u Hayajga MaTeMaTHYEeCKOTO
aHanau3a» oOyyYarollHecs MOJy4aroT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3a7a4,
CaMOCTOSITEILHOT'O TOCTPOCHHSI MATEMAaTUYECKUX MOJIENIEH pealIbHbIX CUTYAIIUH,
UHTEpIpPETAllui  TOJIYYEHHBIX  PCEIICHUH, 3HAKOMATCS C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJIE, HAYKE U UCKYCCTBE, C
BBIJIAIOIIMMUCA MATEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMHU.

VYuebHblil Kypc 0071a/1a€T 3HAUYUTEIIbHBIM BOCIIUTATEILHBIM MMOTEHIIMAIOM,
KOTOPBI peanu3yeTcs KakK dYepe3 Y4YeOHBId MaTepHall, CIOCOOCTBYIOIIUI
(GhOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U Uepe3 crernuduxy ydeOHOM
NEATENbHOCTU, TpeOyomell MNpOAOIKUTEIbHOW KOHIIEHTPAIIMM BHUMAHMUS,
CaMOCTOSITETILHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 3a MOJYyYECHHBIH
pe3yJbTar.

B ocHoBe meTomukm oOydeHus anrebpe W HadajgaM MaTeMaTHYECKOTO
aHaAJIH3a JISKUT JAEATEITHHOCTHBIN TPUHITUI O0yYCHHS.

B crpykrype ydeOHOro Kypca «Anredpa M Hayajga MaTeMaTH4E€CKOro
aHaIKM3a» BBIJCJIECHBI CIEIYIOLUIUE COJAEPKATEIbHO-METOIUYECKUE JIMHUM:
«Yucna u BeraucieHus», « DyHKIHUH U TpaQuKn», « Y paBHEHUS U HEPABEHCTBAY,
«Hauana marematnueckoro ananusay», « MHOKeCTBa U JOTUKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUU M3Yy4aloTCsl Ha MPOTSHKEHUHM JIBYX JIET
oOyueHHUsI Ha YPOBHE CpeAHero oOIiiero o0pa3oBaHUs, €CTECTBEHHO JOTMOJHSS
JIpYT Apyra U MOCTENEHHO HACHINIAsCh HOBBIMU TEMaMHU U pazaenamu. J[aHHbIif
Y4EOHBIM KypcC SIBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSIET B cebe
COJIEp’)KaHHE HECKOJbKUX MaTeMaTHUYEeCKUX ITUCLUMIUIMH, TaKUX Kak airedpa,
TPUTOHOMETPHUS, MATEMATUUYECKUI aHAIIN3, TEOPUSI MHOXKECTB, MaTeMaTU4YeCKas
noruka u apyrue. Ilo mepe Toro xak oOydaroniuecsi OBJIaAeBalOT BCE Oojee
ITUPOKUM MaTEMATHICCKUM aIapaToM, Y HUX MOCJIEI0BATEILHO (POPMHUPYETCS
U COBEPIICHCTBYETCS YMEHHE CTPOUTHh MAaTEMaTUYECKYI0 MOJENb peaJbHOU



CUTYalluu, IPUMEHATh 3HaHUsI, IOJyUEHHbIE IPU U3YYEHUH Y4eOHOTO Kypca, 17
pEIIEHUsI CaMOCTOSITENIbHO C(OPMYJIMPOBAHHON MaTeMaTH4YecKoW 3ajayu, a
3aT€M MHTEPIPETUPOBATH CBOW OTBET.

CopeprxarenpbHO-MeTOAMYECKAs TUHUS «HUKCIIa U BEIYUCIEHUS» 3aBEpLIACT
dbopMHpOBaHNE HABBIKOB HCIOJIb30BAaHUS JCHCTBUTEIBHBIX YHCET, KOTOPOE
OBLIO HA4YaTO Ha YpOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpenHero
oOmrero oOpa3zoBaHuss 0co00€ BHUMaHUE YJEISeTCs (OPMUPOBAHUIO HABHIKOB
pPalMOHAIBHBIX BBIYMCIICHUN, BKIIOYAOIINX B CEOSI MCIIOJIb30BAHUE PA3IMYHBIX
dbopM 3amMcu yucia, yMEHHE JeJaTh MPUKUIKY, BBIIOIHATH MPUOIMKEHHBIC
BBIUKCJICHHS], OLIEHUBATh YMCIIOBBIE BBIPAXKECHUA, pab0TaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroIIMMCSI MHOXXECTBA HATypalbHbBIX, LENbIX,
pPAaUMOHAIBHBIX M  JIEUCTBUTENIBHBIX YHCEN JOMNOJHSIOTCS MHOYKECTBOM
KOMILUIEKCHBIX YHCENl. B KaXIOM U3 3THX MHOMXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crenu(uueckue 3aJaydl U OIlepaluu: JeJIeHuEe Haleno,
ONEPUPOBAHUE OCTAaTKAaMU HA MHOXKECTBE II€JIbIX YHCEJ, OCOOBbIE CBOMCTBa
palroHaIbHBIX U HPPALMOHATIBHBIX YHCEIT, apU(PMETHUECKHE ONIEPALINH, a TAKXKE
W3BJICUEHNE KOPHS HATypPAJIbHON CTENEHU Ha MHOKECTBE KOMIUIEKCHBIX YHCEI.
braromaps mociie1oBaTENbHOMY PACHIMPEHHUIO KPyTa HCIOJIb3YEMBIX 4YUCENd U
3HAKOMCTBY C BO3MOKHOCTSIMU WX MPUMEHEHUS JIs1 PEIICHUS] pa3JIMYHBIX 33]1a4
dbopMupyeTcst mpeACcTaBlIeHNnEe O €IUMHCTBE MAaTEMATUKH KaK HayKd U €€ poyid B
MOCTPOCHUU MOJENIEH PeaJbHOr0 MHpA, IMIMPOKO HMCIONB3YIOTCS 0000IIeHne U
KOHKpETH3alLusl.

JInaus «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCS HAa MPOTSKEHUU BCETO
oOydeHHusI Ha YpOBHE CpeIHEro oOIero oopa3oBaHuUs, MOCKOJIBKY B KaXJIOM
paznene [IporpaMMbl HpeayCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe OOydYaroIluecs OBIAJACBAIOT pPa3IMYHBIMH METOJAMU PEIICHUs
palfoHANbHBIX, HMPPALMOHAIBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXe 3a]ady,
cozepKalux mnapaMerpsl. [logydeHHblE yMEHUs IIUPOKO HCHOJB3YIOTCS IMPHU
UCCIIeOBaHUH (DYHKIUHN C MOMOIIBIO TPOU3BOAHOM, MPU PELICHUH MTPUKIIATHBIX
3a/1a4 U 337a4 Ha HaXO0KJI€HNE HAMOONIbIINX U HAMMEHBIIUX 3HAYEHUN PYHKIUU.
JlanHas cojaepKaTenbHas JHWHUA BKIOYaeT B cels Takke (OpMUPOBAHHE
YMEHHUH BBIMONHATH pacuy€Thl 0 Gopmyiam, Ipeodpa3oBaHUs PALlMOHANBHBIX,
VPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMW, a TAKKE BBIPAXKEHUH,
coJiep KallluX CTENEeHH U Jorapudmel. brarogaps n3ydeHuro anreopandeckoro
Marepuana MPOUCXOAUT JajbHEWIIEe pPAa3BUTHE AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIIIEHUS 00y4arouxcs, GOpPMUPYIOTCS HABBIKU J€TyKTUBHBIX
paccyXaeHuid, paboThl € CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS
3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJE PABEHCTB U HEpaBEHCTB. Airedpa
npemyaraetT 3(QQEKTUBHbIE WHCTPYMEHTHI [Jisl PELICHUS MPAKTHUYECKHX U
€CTECTBEHHO-HAYYHBIX 33a4, HArJISJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToquYeCKass JHHUS «DYHKIMU M TpapuKW» TECHO
MEpeIuIeTaeTca ¢ JIPYrUuMHU JIMHUSMHU Y4eOHOIro Kypca, IMOCKOJIbBKY B KaKOM-TO
CMBICIIE 3ala€T IMOCJIEIOBAaTEIbHOCTh M3y4YEeHHs MaTepuana. M3yueHue
CTENIEHHOW, IOKa3aTelbHOM, JIOrapu(MHUUECKOM U TPUTOHOMETPUUYECKUX
(GyHKUMIA, UX CBOHCTB M TI'paMKOB, MCHOJIb30BAHHE (DYHKIMI ISl PELICHUS
3a/1a4y U3 JpYrux y4eOHBIX MPEeIMETOB U PEAIbHON KU3HU TECHO CBSI3aHO Kak C
MaTE€MaTUYECKUM aHAJIM30M, TaK U C PEIIEHUEM YPaBHEHUU U HepaBeHCTB. [Ipu
9TOM OOJNIbIIIOE BHUMAaHHE YJEIsieTcs (OPMUPOBAHUIO YMEHHUS BBIPAKATh
dbopMynaMu 3aBUCHMOCTH MEXJy pa3iNYHbIMH BEJIMYWHAMHU, HCCIEI0BATh



MOJIy4eHHbIE (PYHKITUHU, CTPOUTH UX Tpaduku. MaTepuain 3Toil comepkarenbHON
JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIOIIMX BBIPAXKATh
3aBUCUMOCTH MEXJy BEIMYMHAMH B Pa3INYHON (QopMe: aHAIUTUYECKOH,
rpaduyeckoi W clIoBecHOM. Ero wu3ydeHume cmocoOCTBYEeT pa3BUTHIO
ANITOPUTMHUYECKOTO MBIIIICHUS, CIOCOOHOCTH K 0000IIEHUIO U KOHKPETHU3AIIHH,
WCMOJIb30BAaHUIO AHAJIOTUU.

ConepxarenpHas uaus «Havyanma MareMaTnueckoro aHajan3a» MO3BOJISET
CYIIIECTBEHHO PACIIUPUTH KPYT KaK MAaTEMATUYCCKUX, TaK M MPUKIIATHBIX 33]1a4,
JOCTYITHBIX OOYYaIOIMUMCs, TaK KaK y HUX MOSBIISIETCS BO3MOXHOCTh CTPOUTh
rpaduKky CIOXHBIX (DYHKIMH, OMpENeNsITh WX HauOOJbIINEe W HAaUMEHBIITHE
3HAUEHUS, BBIUUCIATH TUIOMIAAN (GUTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH U
yCKOpeHHsi TporieccoB. JlaHHas colepaTeilbHasl JUHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHSI MAaTEMAaTHUYECKUX MOJENICH PEaIbHBIX CHUTYalluH,
MO3BOJISICT HAXOJWTh HAWJIydlllee pelIeHWE B MPUKIATHBIX, B TOM YHCIE
COI[MATIbHO-D)KOHOMUYECKUX, 3a/1a4ax. 3HAaKOMCTBO c OCHOBaMH
MaTeMaTUYECKOT0 aHaJIN3a CITIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOpPMaIbHO-
JIOTUYECKOTO U KPEaTHBHOTO  MBINUICHUSA, (OPMUPOBAHUIO  YMEHUU
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MATEMATHUKH B HAyKe, TEXHUKE U UCKYCCTBE.
OOyuaromuecss y3HaIOT O BBIJAIONIUXCS Pe3yJbTaTax, MOJTYYEHHBIX B XOJE
pPa3BUTHS MaTEMATUKU KaK HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYEeCKas TUHUSA « MHOKECTBA U JIOTUKA) BKIIOYAET
B ce0s JIEMEHThl TEOPHH MHOXECTB M MAaTeMAaTHYECKOW JIOTHUKH. TeopeTnuko-
MHO>KECTBEHHBIE MPEJCTABICHUSI TMPOHU3BIBAIOT BECh KypC IIKOJIbHOMN
MaTeMaTUKU U TPeJIararoT HanOoJiee YHUBEPCAIBHBIN SI3bIK, 00HEIHHSIIONTUN
BCE pa3fenbl MaTEeMaTUKU W €€ MPUIIOKEHUW, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYECKUE AUCIUIUIMHBI U UX OpUIOKeHUs B eauHoe 1enoe. [loaromy
BAKHO  J1aTh ~ BO3MOXKHOCTh  OOydYaromiemycsi MOHUMAaThb  TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHON MAaTeMaTUKU U HCIOJIb30BaTh €ro Jyis
BBIPOKEHHSI CBOMX MBICIEH. [[pyruM BaKHBIM TNPU3HAKOM MAaTEMAaTUKH Kak
HAayKd CJeayeT NpHU3HATh CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBAaHWUU U
CJieIOBaHUE ONpeIeIEHHBIM TPaBUIaM OCTPOCHHUS IOKA3aTEIbCTB. 3HAKOMCTBO
C JIEMEHTaMU MaT€MaTUYECKOW JIOTUKU CIIOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO
MBIIUICHUSI O0YYarOUIMXCs, IMO3BOJISIET UM CTPOUTH CBOM PACCyXIECHUS Ha
OCHOBE JIOTUYECKHX TPaBU, POPMUPYET HABBIKK KPUTHUESCKOTO MBITUICHUS.

B yuebHOM Kypce «AureOpa M Hayajga MaTeMaTHYECKOrO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE TPU3BAHBI
crocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJIEIEH pealbHbIX
CUTyalllid, MCCJIEIOBAHUSI ATUX MOJIENICd C TMOMOIIBIO amnmapara ainreOpbl U
MaTeMaTUYECKOr0 aHalii3a, MHTEPIPETAlUK MOJTYUYECHHBIX pe3yJbTaTtoB. Takue
3alaHusl BIUIETEHBI B KaXIbI M3 pa3liesioB MNpOrpaMMbl, IMOCKOJBKY BECh
Marepuan yueOHOro Kypca MIHUPOKO HCIHOJb3YETCs ISl PEUICHUs MPUKIIAIHBIX
3amad. [Ipu pemeHun peanbHbIX MPAKTUYECKUX 3a/1a4 00yUYarOIIUecs pa3BUBAIOT
HaOJII0/1aTeNIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCH,
WCIOJB30BaTh  aHAJIOTUI0, 0000IIaTh U KOHKPETU3UPOBATh MOPOOJIEMYy.
JlesitenbHOCTh 1O (DOPMUPOBAHMIO HABBIKOB PEIICHUS NPUKIATHBIX 3a7ad
OpraHU3yeTCsl B MPOIECCe M3Y4YEHHUs BCEX TEM y4eOHOro kKypca «Anredpa u
Hayajga MaTeMaTH4YeCKOro aHAJIU3ay.

Ha usyuenne yuyeOHOro Kypca «Ainredpa M Hayajga MaTEMaTHYECKOTO
aHanu3a» otBoauTcsa 272 yaca: B 10 knacce — 136 yacos (4 yaca B Henento), B 11
Kkimacce — 136 gacoB (4 4yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yucia 1 BBIYMCICHUS

Panmonaneubie yncna. OObBIKHOBEHHBIE M JIECATUYHBIE IPOOH, MPOLIEHTHI,
O0eckoHeuHble nepuoandeckue apodu. [Ipumenenue apobdeit U MPOIEHTOB IS
pelIeHUsT NPUKIAJHBIX 3a/lad U3 PAa3JIMYHBIX OTPACIIE 3HAHWM U pealbHOU
KU3HU.

JlelicTBUTENbHBIE 4YHKCIIa. PanvoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckre omnepanud € JICUCTBUTEIBHBIMUA  YHCIaMH. MOmymb
JEHUCTBUTEIHLHOTO YHMCIIA M €T0 CBOMCTBA. [ [prOnmkEHHbBIC BEIUUCIICHUS, TPABUTIA
OKPYTJICHHUsI, IPUKUJKA U OLICHKA PE3YJIbTaTa BBIYNCICHUM.

Crenenp c wnenbiM TmokazareneM. bunom Hbiorona. Hcnonbs3oBanue
noaxonsme ¢GopMbl  3aluCH  JCHCTBUTENBHBIX YHCEN JJIs  pelleHus
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUSA JaHHBIX.

ApubdmMeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €T0 CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTENBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTudHbIE W HATypalbHBIC
norapuMsl.

CuHycC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOI0 apryMeHTa. ApPKCUHYC,
APKKOCUHYC M apKTAaHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxnaecTBa M TOXAECTBEHHBIE MNpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCHIIbHBIE YPABHEHMS U ypaBHEHUA-CleACTBUs. HepaBeHcTBO,
pelIeHne HepaBeHC CTBA.

OCHOBHBIE METO/IBI PEIICHUS LIETBIX U JPOOHO-PALIMOHATBHBIX YPaBHEHUN
Y HEPABEHCTB. MHOTOWIECHBI OT OJTHOW NEPEMEHHOM. [[eleHrne MHOTO4YJIEHAa Ha
MHOIO4JIeH ¢ ocTatkoM. Teopema be3dy. MHOrouneHsl ¢ LeENbIMH
koadurmentamu. Teopema Buera.

IIpeoOpa3zoBaHUs YNCIOBBIX BBIPAKEHUN, CONEPKAIIMX CTENIEHN U KOPHH.

HNppanyoHaneHble  ypaBHEHHS. OCHOBHBIE =~ METOABI  pELIEHUs
VMppalOHAIbHBIX YPABHEHUM.

ITokazarenbHble ypaBHEHUA. OCHOBHBIE METOJIBI PELIEHUS MIOKA3aTENbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BBIpaXXEHUI, COAEPIKALIUX JTOTapU(MBI.

Jlorapupmuueckue  ypaBHeHHMs.  OCHOBHbIE  METOABl  PELICHUS
norapu(pMUYECKNX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKHUE (opMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUM. PenieHne TpUroHOMETpUIECKUX YPABHEHUN.

Pemienne cucrem nMHEHHBIX ypaBHEHMM. MaTpuna CUCTEMBI JIMHEWHBIX
ypaBHeHH. OmnpeaenuTenb MaTpuibl 2X2, €ro Te€OMETPUYECKHN CMBICI U
CBOMCTBA, BBIYNCIICHUE €T0 3HAYEHNUs1, IPUMEHEHHUE ONPEIETUTENS ISl PELICHUS
CUCTEMBI JIMHEWHBIX YpaBHEHWU. PemeHue NpuKnmagHbIX 3a7ad C MOMOUIBIO
CUCTEMBl JIMHEWHBIX YpaBHEHUU. lccimenoBaHWe IOCTPOEHHOM MOJENHU C
ITOMOLIBIO MaTPHUI] U ONIPEIEITUTEIEH.

[TocTpoeHne MareMaTHYECKUX MOJEIEH PEaJbHON CUTYallMu C ITOMOIIBIO
YPaBHEHUHN M HEPABEHCTB. lIpuMeHeHNe ypaBHEHUN U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKHX 3a/ad M 3aJad U3 Pa3jIM4HbIX 00JacTell HayKu M peajibHON
KU3HU.



DOYyHKUUHU U TPAPUKH

OyHKIMsA, crnocoObl 3amanus QyHKIMUA. B3auMHO oOpaTHble (YHKIIHMH.
Komnosumust ¢pynkumii. ['paduk QyHKIMU. DneMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6macth onpeneneHus 1 MHOKECTBO 3HaUeHU QyHkiuu. Hynu QyHkmmm.
[IpomexxyTku  3HaKOMOCTOSHCTBA.  UETHBIE ©  HEYETHBIE  (PYHKIUU.
[lepuonuueckne  ¢yHkimu.  [IpoMeXyTKH  MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMBI GyHKIIMUA. Hambomnbiiee u HauMeHblliee 3HAYCHUS
(GyHKIIMHA Ha TPOMEKYTKE.

Jluneitnasi, kBaJpaTudHas W APOOHO-TMHEHHAs (YHKIIUUA. DJIEMEHTapHOE
MCCJIEIOBAHKE U MIOCTPOCHUE UX TPA(UKOB.

Crenennast GpyHKIUS C HATYpPaIbHBIM | II€JIBIM MOKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHs N-Oi CTENEHU Kak (QYHKIMH OOpaTHOM
CTEIEHU C HATYpaJbHbIM [1OKA3aTEIIEM.

[TokazatenbHast u morapupmMuydeckas GyHKIHHM, UX CBOMCTBA U rpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMA 1S peIICHUsT ypaBHEHUH.

TpuronoMmerpruueckass OKpYyX HOCTb, OINpPEAECICHUE TPUTOHOMETPUUECKUX
(GyHKIIMIA YUCIIOBOTO apTyMEHTA.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B PEAIbHBIX MPOLECCAX U SBICHUSAX.
I'paduku peaibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTM4ecKOro aHajamn3a

ITocmenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUS IIOCIIEIOBATSIBHOCTESH. MeTox
MaTeMaTU4eCKOn WHTyKIIHH. MoHOTOHHBIE u OTpaHUYECHHbIC
nociaeA0BaTeNbHOCTU. IcTOpUSI BOBHUKHOBEHHSI MAaTEMaTUYECKOTO aHaIu3a KaK
aHanM3a OECKOHEYHO MaJbIX.

Apubdmernueckass ©  TEOMETPUYECKass  MPOTPECCHU.  beCcKOHEeYHO
yObIBatomasi reomerpudeckas nporpeccusi. Cymma OeCKOHEUHO YyObIBaroIen
reOMETPUUECKOU Nporpeccuu. JIMHEMHbIN U SKCITOHEHIMAIIbHBIN pocT. Huclo e.
dopmyJia CIOXKHBIX MPOIEHTOB. VICHoyib30BaHHE MPOTPECCHM ISl PEUICHUS
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

HemnpepriBHble (QyHKIMM U WX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkuuii. CBoicTBa (DYHKIHMI HENPEPBHIBHBIX HA OTpe3ke. Meton
MHTEPBAJIOB ISl pEUIeHUs HepaBeHCTB. lIpriMeHeHHe CBOWCTB HEMPEPBIBHBIX
GyHKIMHA 715 pelieHns 3a/1ad.

IlepBas u BTOpas npousBoaHble GQyHKUUU. OnpeneneHne, reoMeTpruIecKui
U (U3NYECKUU CMBICH MPOU3BOJHON. YpaBHEHHE KacaTelbHON K rpaduky
GbyHKIHH.

[IpousBoansie  aneMmeHTapHbIX  (yHKuuil. I[IpousBogHas  CyMMBbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UILIMY (YHKITUH.

MHo:kecTBa M JIOTHKA

MHOK€eCTBO, Onepanyyu HaJl MHOXECTBAaMHU M HMX CBOMCTBA. J(marpammsbl
Oinepa—Benna. IIpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO ammapara Jjist
OMUCAHUS PEAbHBIX MPOIECCOB W SIBICHUM, MPU PEIICHUU 3a7ad U3 JAPYrux
y4eOHBIX MPEMETOB.

Omnpenenenue, TeopemMa, CBOIMCTBO MaTEMAaTUYECKOTO OOBEKTA, CIEICTBHE,
JOKa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHHS.

11 KUIACC

Yucaa 1 BLIYMCIEHUS



HarypanbHbie u niensie yncna. [I[puMeHenne npu3HaKkoB JEIUMOCTH LETbIX
yuces, Hanbonbmmii obmuit nenutens (nanee — HOJl) u Haumensiee oOriee
kpatHoe (manee — HOK), ocratkoB mo Mmopyinto, anroputma EBkiupga miis
pelieHns 3a1a4 B UEIbIX YUCIaX.

Kommnekcupie uncna. AnreOpanyeckass U TpUTOHOMETpuueckas (opMbl
3aMMCH KOMIUIEKCHOTO uuncia. ApudmeTudeckue onepanud ¢ KOMIUIEKCHBIMU
gyuciamu. M300pa’keHne KOMIUIEKCHBIX YHCENl Ha KOOPJWHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0li cTeneHn U3 KOMILIEKCHOTrO uncna. [Ipumenenne
KOMITJIEKCHBIX YHCET IS PeIIeHHs] PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YpaBHEHHI M HEpaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPUYECKHX yPaBHEHHl C  MOMOIIbBIO

TPUTOHOMETPHUUECKOMN OKPY>KHOCTH. Pemienune TPUTOHOMETPHUUECKUX
HEPABEHCTB.

OcCHOBHBIE METOJIBI pEIICHUSI TMOKAa3aTeIbHBIX H JIOTapU(DMHUUESCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELIECHUS CHUCTEM M COBOKYMHOCTEH pPalOHAJIbHBIX,
UPPALMOHATILHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUECKIX YPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHU.

[IpumeHeHne ypaBHEHHH, CHCTEM UM  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3a/ad M 3aJad U3 Pa3jIu4HbIX 00JacTeil HaAyKu M peajibHON
KU3HU, UHTEPIPETALHNS IOTYUYEHHBIX PE3YIbTATOB.

DOYyHKIUHU U TPAPUKH

I'padux kommosurmu ¢yuknmii. ['eomeTpuueckue oOpa3bl ypaBHEHUN U
HEpaBEHCTB Ha KOOPJIUHATHOM IJIOCKOCTH.

Tpuronomerprueckue QpyHKITUHU, X CBOMCTBA U TPa(UKH.

['padpraeckue meTonbl pemieHus ypaBHEHUH U HepaBeHCTB. [ paduueckue
METO/IbI PEIICHU 33a4 C TapaMeTPAMH.

Hcnonp3oBanue rpapukoB (GyHKIUN 71 HCCIEAOBAaHUS MPOILECCOB U
3aBUCUMOCTEM, KOTOPBhIE BO3HUKAIOT MPU PELICHUH 337a4 U3 APYIHUX YUEOHBIX
MIPEJAMETOB U PEATBHOU KU3HH.

Hauana MaTeMaTH4ecKOro aHajamn3a

[IpumMeHeHre nTpOn3BOIHOM K MCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh
u 3KcTpemymbl. HaxokaeHue HauOOJIbIIEr0 W HAMMEHBIIET0 3HAYEHUUH
HENPEepHIBHON (YHKIIMH HA OTPE3KE.

[IpumeHeHre NpPOM3BOJHON I HAXOXACHUS HAWIy4dllero peleHus B
NPUKIAAHBIX 3a/layax, JUIs ONpEeNeJIeHUsT CKOPOCTH M YCKOPEHHs Mpolecca,
3aaHHOrO (hOpMYJIOi UK rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKUUi. [TpaBuna HaxoX1eHHUs TEpBOOOPA3HBIX.

WNuterpan.  I'eomeTpudecknidi  CMBICH  WHTErpasa.  Beraucienue
onpenenéHHoro naTerpana no Gopmyne Herotona-Jleionuna.

[IpumeHeHne uHTErpana sl HaXOXKACHHs IUIOMIAled MIIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumeps! pemennii nudQepeHranbHbIX ypaBHeHUH. MaTtemaTtudyeckoe
MOJICJIMPOBAHUE pEATBHBIX MPOLECCOB C MOMOIIbID JUPPEepeHIINATbHBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YIJIVBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UITUH 00YYAIONIErOCs KAk aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUUCKOrO OOIIEeCTBa, TNPEICTABICHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKITMOHUPOBAHUS PA3TIUYHBIX CTPYKTYP, SBICHUH,
MpOLIeTyp TPaKIAHCKOro 001mecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHUE
B3aMMO/JICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIMSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON UIACHTUYHOCTH, YBAKCHUS
K IPOUUIOMY W HAaCTOSIIIEMY POCCUICKON MaTeMaTUKH, [IECHHOCTHOE OTHOILICHHE
K JOCTMKECHUSIM POCCHMCKMX MATEMAaTHKOB M POCCUMCKONM MaTEMaTH4YECKON
IIKOJIbI, UCMOJIb30BAHUE 3THUX JOCTHKEHUW B JPYTUX HAyKaX, TEXHOJIOTHSX,
chepax PKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTyXOBHBIX LEHHOCTE! POCCUICKOTO Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHHSI,
CBSI3aHHOTO C TMPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HayKu W
NEATENbHOCThI0  YYEHOTO0, OCO3HAaHWE JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOHYMBOTO OyAyIIEro;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTeMAaTHYECKUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, pEIIEHHU, pacCyKJICHUN,
BOCIIPUUMYHMBOCTh K MAaTEMAaTUUYECKUM aCTEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusvecKOro BOCIUTAHMUSA:

c(hOpPMHUPOBAHHOCTh YMEHHSI TPHUMEHSITh MAaTeMAaTHYeCKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0€30MacHOTro 00pa3a >KM3HHU, OTBETCTBEHHOE OTHOIIIEHUE
K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAaHWE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/bIXa, peryJispHas dusnueckas AKTUBHOCTB), ¢dusnueckoe
COBEPILIEHCTBOBAHME npu 3aHATHIX CHIOPTUBHO-030POBUTEIBHOM
JESITENbHOCTBIO;

6) TPy10BOr0 BOCIIMTAHMS:

FOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYJOJIO0Us, UHTEpeC K
pasiuYHBIM _ cepaM  PO(ECCHOHAIBHON  ICSTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymiedt mnpodeccun M peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIaHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTHU4eCKOMYy OOpa3oBaHHUIO U
caMOOOpa30BaHUIO0 Ha MPOTSKEHUM BCEM KW3HU, FOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1ady MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh HKOJOTHUECKON KYJbTYpbl, MOHUMAHHUE BIHUSHUS
COI[MATIbHO-D)KOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE TMPUPOJHOU U
COIIMAJILHOM Cpejlbl, OCO3HAHWE TJIO0ATBLHOIO XapakKTepa HSKOJIOTUYECKUX
npo0JieM, OpUEHTAlIUSI HA IPUMEHEHUE MAaTeMaTUYECKUX 3HAHUMN JJIsI pEIICHUS



3a/1ay B 00JIaCTH OKPY>KArOIIEH Cpe/ibl, IJIAHUPOBAHUE MTOCTYIKOB U OLIEHKH UX
BO3MOYKHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUS HAyKH W  OOIICCTBEHHOW TMPaKTUKH, MOHUMAaHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4eloBEYECKOW NeATeTbHOCTH, ITAaroB €€
pa3sBUTUS M 3HAYMMOCTH JUI PAa3BUTHsS LMBUJIW3ALHMM, OBJIAJICHUE SI3BIKOM
MAaTEMATUKH U MAaTeMaTUYECKOW KYJBbTYpPOW KAaK CPEACTBOM IIO3HAHUS MUPA,
FOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYIO M HMCCIEIOBATEIBCKYIO NESITEIbHOCTh
VHJIMBUIYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTesbHBIC YHUBEPCAIbHbIEC YUeOHbIE el CTBUSA

ba3oBble jJornyeckue qeficTBUA:

BBISIBIISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE MPU3HAKU MaTEMaTHYECKUX
OOBEKTOB, TMOHSATHM, OTHONIEHUH MEXAy TMOHATUSAMH, (DOPMYIUPOBATH
ONpEIEICHUS HOHSTHH, yCTaHaBIMBAaTh CYILIECTBEHHBIN IIPU3HAK
KIacCU(UKALMK, OCHOBAHMUA s OO0OOIIEHHS U CpaBHEHHS, KpUTEpUU
IIPOBOJIMMOTI0 aHAJIN3;

BOCIIPUHUMATh, (OpMyJMpOBaTh M  NpeoOpa3oBbIBATh  CYXKICHHS:
YTBEPAUTENBHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBISITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTUBOpeUHs B (pakTax, JaHHBIX, HAOMIOACHUAX U YTBEPKIACHUIX, MIpeaIaraTh
KPUTEPHUH JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

JIeJaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JAEAYKTHUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOATEIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKACHUU (MpsMblE W OT MPOTHBHOIO), BBICTPAWBATH apryMEHTALUIO,
IIPUBOAMTH IPUMEPHI U KOHTPIIPUMEPHL, 00OCHOBBIBATH COOCTBEHHBIE CYXKIACHUS
Y BBIBOJIBI;

BBIOMpATh CIOCO0 perieHus yd4eOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BAPDUMAHTOB peUIeHUs, BbIOMpaTh Haubonee MNOAXOMAIMMA €  YyY4ETOM
CaMOCTOATEIBLHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicCTBUA:

MCII0JIb30BaTh BOMIPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOIMPOCHI, (QPUKCHUPYIOIIUE MTPOTHUBOpPEUHE, MPOoOIeMy,
YCTaHaBIIMBAaTh UCKOMOE M JaHHOE, (JOPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CaMOCTOSITEJIEHO CIUTAHMPOBAaHHBIN HKCIIEPUMEHT,
HCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaT€MAaTHYECKOro OOBEKTa,
SBJICHHUS], IPOLIECCA, BBISBIICHUIO 3aBUCUMOCTEN MEKIYy OObEKTaMU, SIBJICHUSMH,
MPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MIPOBEAEHHOIO HAOMIOJIEHUS, HCCIEIOBaHUSA, OLEHUBAaTh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 0000IIECHUI;

MIPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE MPOLECCA, a TAKKE BbBIABUIATbH
MPEANOJIOKEHNS O €r0 PA3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmei:

BBISIBJISITH Je(UIIMTHI MH(OPMALINHY, TaHHBIX, HEOOXOAUMBIX JUISI OTBETA Ha
BOIIPOC U JUISl pEUIEHUS 33]1a4H;



BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYPUPOBATh MHPOPMAIIUIO, TPEJCTABIATh €€ B pa3IMUHbIX (popMmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIe YHHMBeEpPCaAJIbHbIE YUeOHbI€e Al CTBHS

Oo0menue:

BOCIIPUHUMATH U POPMYIHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMHU
" ucjisiMu O6IHCHI/I$I, SICHO, TOYHO, FpaMOTHO Bpra)KaTI) CBOIO TOLIKy 3peHI/I$I B
YCTHBIX U ITMCBMCHHBIX TEKCTaX, AaBaTb ITOJACHCHUA I10 XOI[y peHIeHI/ISI 3aJadu,
KOMMEHTUPOBATH NIOJIYYEHHBIN PE3YJIbTAT;

B X0JI¢ 00CY>KJIEHUS 3a/1aBaTh BOMIPOCHI IO CYIIECTBY 00CYK/1aeéMOH TEMBI,
HpO6J’I€MBI, pemaeMoﬁ 3aJadyu, BBICKA3bIBaThb HACHU, HAIICJICHHBIC Ha IIOHCK
peHIeHI/ISI, COIIOCTABJISITH CBOU CY)KI[eHI/ISI C Cy}KI[eHI/IHMI/I I[pyrI/IX y‘-IaCTHI/IKOB
nuajaora, oOHapy»KHUBaTh Pa3IMYKe U CXOJICTBO IO3HIUM, B KOPPEKTHOH (Gopme
(hopMyIUpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpeI[CTaBJ'ISITB pGBYJ'II)TaTBI pemeHI/m 3agadu, BKCHepI/IMeHTa,
UCCIIEIOBAHUSI, TIPOEKTA, CAMOCTOATENbHO BBIOUpATh (hOpMAT BBICTYIUIEHUS C
Y4ETOM 3aJ1ay MPE3CHTAIMU U OCOOCHHOCTEHN ay IUTOPUHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA

Camoopranuzamnus:

COCTaBJIATH IUIaH, AITOPUTM PELICHUS 3a7a4, BEIOUpaTh CIOcOo0 pelieHus
C y4y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BApHAHTHl PEUIEHUH C YYETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIa/IETh HABBIKAMHM TIO3HABaTEeNbHOM peduiekcuu KakK OCO3HaHUs
COBEPILAEMBIX ACHCTBUI U MBICIUTENBHBIX TPOLIECCOB, UX PE3YJIbTATOB, BIAJAETh
crnoco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IpOLEcca M Pe3ysbTaTa PEIICHHS
MaTeMaTHUUYECKOM 3a/1auu;

MPEeABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPU PELIEHUH 33]1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
JaHHBIX, HAJCHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJId M YCIOBUSAM, OOBSICHATH
INPUYHUHBl JTOCTHKEHUS WM HEAOCTUKEHHUS PpEe3yJIbTaTOB JIESITEIbHOCTH,
HaXOJIUTh OIIHOKY, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJIbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHHON U MHAUBUAY ATbHON
paboThl MpHU peHIeHuH Y4YeOHBIX 3aj1ay, NpPUHUMATh IeJlb COBMECTHOMU
JESTENbHOCTH, INIAHUPOBATh OPraHU3alMil0 COBMECTHOW pabOThI, pacipeesiTh
BUJIbI padoOT, JOroBapuUBaThCs, OOCYKJIaTh MPOLECC U pe3yJbTaT padoThl,
00001aTh MHEHHUS HECKOJILKUX JIIOICH;

y4acTBOBATh B IPYIIIOBBIX (popmax paboThl (00CYXKI€HUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JEHUCTBHUS C APYIMMHU YJIE€HAMU KOMAaHbl, OLICHHBAaTh
KayeCTBO CBOETO BKJIaJ[a B OOIIMIA IPOAYKT MO KPUTEPHUIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKaMHU B3aUMOJICHCTBHUS.



IHPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenuss B 10 kjacce oOydaromuiics MOIYYUT CIIETYIONTUE
MPEAMETHBIC PE3YJIBTATHI M0 OT/ICIBHBIM TeMaM pabodei mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MAaTEeMaTUYECKOTO aHATN3ay:

Yuciia ¥ BHIYMCTICHUSA:

CBOOOJIHO OMEpUPOBATH MOHATUSAMU: PALMOHAIBLHOE YUCIO0, OECKOHEeUHas
nepuoAnyeckas JpoOb, MPOLEHTHI, HMPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSATh APOOM WM TPOIECHTHI I PEIICHUs] MPUKIATHBIX 3a1ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUU U PEATIbHOU KU3HU;

MPUMEHSTh TPUOTMKEHHBIC BEIYMCIICHUS, TTPABUIa OKPYTICHUS, TIPUKUIKY
Y OLICHKY pPe3yJIbTaTa BIYUCIICHUN;

CBOOOJHO ONEpUPOBATh IOHSATHUEM: CTENEHb C LEJIBIM I10KAa3aTeNeEM,
UCIIOJIB30BaTh TMOJXOJANTYI0 (OpMy 3aluCU JACHUCTBUTENBHBIX YHCET IS
pEILICHUS MPAKTUYECKHUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOTHO OTIEPUPOBATH MOHATHEM: ApUPMETUISCKUN KOPEHb HATYPaTbHOU
CTEIICHH;

CBOOOJHO  ONEPHPOBAaTH IMOHATHEM: CTENEHb C  PalHOHAIbHBIM
IIOKA3aTeIIEM;

cBOOOJIHO ONEpUPOBATh MOHATUAMH: Jorapudm ducia, JECATHUHBIE U
HaTypalbHBIC JIOTapU(MBIL;

CBOOOJIHO ONEPUPOBATH MOHATUAMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUAMHU: APKCUHYC, ApKKOCUHYC U apPKTAHT€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIE  yPaBHEHUsS W YPAaBHCHUSA-CIICJICTBUSA,  PAaBHOCUJIbHBIC
HEPABEHCTBA;

MPUMEHSTh PA3IUYHBIE METOJbl PEUICHUS palMOHAJIBHBIX M JIPOOHO-
pallMOHANIBHBIX YPAaBHECHHUM, MNPUMEHATh METOJ HHTEPBAJIIOB JUISl PELICHUSA
HEPABEHCTB;

CBOOOJHO ONEPHPOBATH MOHATUSAMHU: MHOTOWIEH OT OAHOW NMEPEMEHHOI,
MHOTOWIEH C LEJbIMU KO3(Q(PUUUEHTaMHU, KOPHH MHOTOWIECHA, NPHUMEHSTh
JIEJICHUE MHOTO4WIEHAa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m Teopemy
Buera s pemienus 3anad;

CBOOOJHO OIEPUPOBATh MOHATHSIMHU: CUCTEMA JIMHEHHBIX YypaBHEHWIA,
MATpUILA, OMNPEACIUTENb MATPULBl 2 X 2 W €ro reOMETPUYECKUU CMBICIH,
WCIIOJIB30BaTh CBOMCTBA ONPENENUTEN 2 X 2 ISl BBIYUCIIEHUS €r0 3HAYCHMS,
IIPUMEHSATh ONPENEINUTENN JUIsl PELICHHWs CUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh pEANbHbIE CUTyallud C TIOMOIIBKD CHUCTEMBI JIMHEWHBIX
YPaBHEHUH, HCCIEAOBATh ITIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MaTpUll U
ONPENEINTENICH, NHTEPIIPETUPOBATH MOJyYEHHBIN PE3yIbTaT;

HCIIOJIB30BaTh CBOMCTBA JEHCTBUHA C KOpPHAMHU Il NpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATh MPEOOpPa30BaHUsl YMCIIOBBIX BBIPAXKEHUH, COJEPKAIINX
CTEIICHH C PAallMOHAIIBHBIM ITI0KAa3aTeIIEM;

HCIIOJIb30BaTh CBOMCTBa norapudmon TUTSL npeoOpa3zoBaHus
norapu(MHUYECKIX BBIPAKCHH;



CBOOOJTHO OTEPUPOBATH MOHATHUAMHU: UPPAIMOHAIIbHBIC, TTOKA3aTeIbHbIC U
norapuMUYECKHE YpaBHEHUS, HAXOJUTh MX PEHICHUS C I[OMOIIbIO
PaBHOCWJIBHBIX TIEPEXOI0B UITH OCYIIECTBIISISI TPOBEPKY KOPHEH;

MIPUMEHSTH OCHOBHBIE  TPUTOHOMETPUYECKHUE dbopmynel A
npeoOpa30BaHus TPUTOHOMETPUUECKUX BHIPAKCHUM;

CBOOOJTHO OMEPUPOBATH TIOHSITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
MPUMEHATh HeoOxonumble (GOPMYJBI  JUIsl  PEHICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPaBHEHU;

MOJICIIUPOBATh pealbHbIE CHUTyallMH Ha S3bIKE anreOpbl, COCTABIISTH
BBIPOKCHMSI, YPAaBHECHHs, HEPABEHCTBA 10 YCJIOBHIO 3aJadd, HCCIEIOBATh
MOCTPOEHHBIE MOJIEIH C UCTIOIH30BAHUEM alllapaTa aireopshl.

DYyHKIUU U TPAPUKH:

CBOOOJHO OMEpUPOBATH TMOHATUAMH: (DYHKIHS, CIOCOOBI 3a/laHUS
GyHKIMHA, B3aUMHO oOOpaTHbie GYHKIMH, KOMMO3UIUA (QYHKIHHA, Tpaduk
(yHKIMH, BBITIOJIHATH dJIEMEHTapHbIC MTpeoOpa3oBanus rpadukoB (PyHKITUI;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: 00JIACTH OMPENEICHUS U MHOXKECTBO
3HauYeHUN (DYHKIMH, HYJIU QYHKIIAN, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: UYETHBIE M HEYETHBIC (DYHKITUH,
nepuoandeckne GyHKINUU, MPOMEXYTKH MOHOTOHHOCTH ()YHKIITMH, MAaKCUMYMBbI
1 MUHAMYMBI (yHKIIAWA, HauOoJIblllee W HAWMEHbINIee 3HaUYeHWE (PYHKIUU Ha
MIPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CTETICHHAS (YYHKIIHSI C HATYPaIbHBIM
U TIENIBIM MOoKa3aTesneM, rpauk cTeneHHOW QYHKINKY ¢ HATYPATbHBIM U IIEITBIM
nmokasaresieM, rpaduk KOpHs N-0 CTeneHW Kak (PyHKIMU oOpaTHOU CTENEHU C
HATypaJbHBIM TIOKA3aTeJIEM;

OTIepUPOBATh MOHATUSIMH: JTUHEHHAs, KBaJ[paTUYHAsI U IPOOHO-THHEHHAS
(GyHKIMH, BBHITONHATH JJIEMEHTAPHOE HWCCIAEAOBAaHUE W TIOCTPOCHHE UX
rpauKoOB;

CBOOOJTHO OTIEPUPOBATH MOHITHAMU: MOKA3aTENbHAS U JorapupMUIecKas
GbyHKIMHA, UX CBOWCTBA W TpadUKH, UCIOIH30BATh UX TPAPUKU IS PEIICHUS
YPaBHEHUH;

CBOOOJHO OMEpPUPOBATH MOHATHUSIMH: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpeJIeICHIE TPUTOHOMETPUIECKUX (PYHKIIUN YUCIOBOTO apTyYMEHTA;

UCIIONIB30BaTh Trpaduku GyHKIUNA [JIs KCCIAEAOBAHUS IMPOIECCOB U
3aBUCUMOCTEH MPH PEIICHUH 3a7a9 U3 APYTHX yIeOHBIX MPEIMETOB U peaTbHOMN
’KU3HU, BRIPAXKATh (POPMYIaMH 3aBUCHUMOCTH MEXIY BeTUINHAMU;

Hauvana maTeMaTH4eCKOr0o aHAJIN3A:

CBOOOJTHO OTEPUPOBATH MOHATUIMH: apuPMETHICCKAST U TEOMETPUIECKas
mporpeccusi, 06CKOHEYHO yOBIBaIOIIasi TeOMETpHIECKast IPOTPECCHs, TNHCHHBIN
U OKCIMOHCHIMAIBHBIA POCT, (QopMyna CJIOXKHBIX TIPOIEHTOB, HMETh
MPEJICTAaBICHUE O KOHCTAHTE;

HCITOJIB30BaTh MPOTPECCUM JIJISI PEIICHHS PeabHBIX 3aJad MPHUKIATHOTO

XapakTepa;
CBOOOJHO OIEPHUPOBATH TMOHITHAMHU: IOCIIEAOBATEIILHOCTh, CIIOCOOBI
3aJJaHuS MIOCJIEIOBATEIHHOCTEH, MOHOTOHHBIC U OrpaHHYCHHBIC

MOCJIEIOBATENbHOCTH, IMOHUMATh OCHOBBI 3apOXACHHUS MaTEeMaTUYECKOTO
aHaJIM3a Kak aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJHO OINEpUPOBATh MOHATUSAMU: HENpPEpPbIBHbIE (YHKIHMH, TOYKU
pa3peiBa rpaduka GyHKUNN, aCUMIITOTHI Ipadrka (yHKINH;

CcBOOOIHO OMEpHpPOBATh MOHATHEM: (PYHKIIMS, HEMpPEpBhIBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PYHKLMN JUIsl pELICHUS 3a]1ay;



CBOOOJTHO OMNEPUPOBATH TMOHATUSMU: TIepBas W BTOpas MPOU3BOIHBIC
byHKIMH, KacaTelbHas K Tpaduky QyHKIUY;

BBIUUCIISITH TPOU3BOJHBIE CYMMBI, IPOU3BEAECHHU S, YACTHOTO U KOMIIO3UIUHU
IBYX (PYHKITHH, 3HATH TPOM3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

MCITOJIH30BaTh TEOMETPUUECKUN U (PU3UUECKHUN CMBICI TPOU3BOIHOMN IS
pelIeHus 3a1ay.

MHoxecTBa M JIOTHKA:

CBOOOJHO OMNEpPUPOBATh MOHSATUSMHU: MHOXECTBO, OIEpalUud HaJ
MHO>KECTBaMU,;

HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA amnmapar Uil  ONMCaHUS
pEeaNbHBIX TMPOIECCOB U SBICHUM, MPU PEUICHUU 3a7a4 U3 JAPYTHX YUeOHBIX
[IPEIMETOB;

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: OINpPEJEIECHUE, TEOPEMA, YpaBHEHNUE-
CIE€ICTBUE,  CBOICTBO  MaTE€MaTUYECKOr0  OOBEKTa,  JI0Ka3aTelIbCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U HEPABECHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromuiics MOJTYYUT CIIETYIONTUE
MIPEAMETHBIC PE3YJIHTATHI MO OTJIECIBHBIM TeMaM pabodei mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MAaTEMaTUYECKOTO aHATN3ay:

Ymnciia v BBIYMCTICHUSA:

CBOOOJIHO OMNEPHUPOBATH MOHATUSIMHU: HATypadbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIbHBIX U LEJbIX YHCEI, UCIOJIb30BATh NPU3HAKH JICIIMMOCTHU
uenbix uncesn, HOJ[ u HOK natypanbHBIX Uncel i peiieHus 3a1a4, IpUMEHATh
anroput™m EBkinna;

CBOOOJIHO ONEpPUPOBATh MOHSATHEM OCTAaTKa MO MOJYJIO, 3alHUChIBaTh
HATYpPAJIbHBIE YMCJIA B PA3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOO/IHO OINEpPUPOBATH MOHSATHUSIMU: KOMIUJIEKCHOE YHCIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJ, MPEICTABIISITh KOMIUIEKCHBIE YHCIa B alre0panyeckon u
TPUTOHOMETPHUUECKOU (hOpPME, BBITIONHATH apUMETUUECKHUE OTICPAIUN C HUMH U
n300paxaTh Ha KOOPJIMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: UPPALUOHAIIbHbBIC, NTOKA3aTEIbHbIEC U
norapuMUYECKHe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TTOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYILIECTBJISATh OTOOpP KOpPHEH TMpU PEUHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/JIHO OIEpUPOBATHh MOHSITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh HeoOXoaumble (GOPMYJBI Ui PEIICHHWS] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJ/IHO ONEpPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHU I
W HEPABEHCTB, PABHOCWIBHBIE CHCTEMBI M CHCTEMBI-CIEJICTBUSA, HAXOJUTh
pELICHUsI CHCTEMBI M COBOKYITHOCTEM pPAalMOHAIBHBIX, HMPPALUOHAIBHBIX,
MOKA3aTeIbHbBIX U JIOTapU(MHUUECKUX YPABHEHUN U HEPABEHCTB;

pelarhb palnroOHaIbHbIE, VppalHOHAIbHBIE, MOKa3aTeIbHbIE,
norapu@MuUyYecKue U TPUTOHOMETPUYECKHE YpaBHEHHSI U HEPaBEHCTBA,
coAepKalye MOAYJIA U TapaMeTPBhl;

MPUMEHSTH IpaUUECKUEe METOIbI ISl pEUICHUS YPABHEHUN U HEPABEHCTB,
a TaKXe 3a7a4 C mapaMeTpamu;

MOJICIUPOBAaTh pEAIbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABISATH
BBIPAKCHUSA, YPABHECHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIIOBUIO 3aJa4yH,
MCCJIEIOBAaTh IMOCTPOSHHBIE MOJEIM C HWCIOJIBb30BAHWEM ammapara ajareOpsl,
WHTEPIPETUPOBATH MOTYUEHHBIA PE3YJIbTAT.



DOYyHKUUA U TPAPUKH:

CTpouTh TpadUKH KOMIIO3UIMH (YHKIMA C TMOMOIIBIO 3JIEMEHTApPHOTO
MCCJICIOBAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTh TEOMETpUYECKHe 00pa3bl ypaBHEHUH ¥ HEPABEHCTB Ha
KOOPJMHATHOM INIOCKOCTH;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: TpadUKH TPUTOHOMETPUIECCKUX
bynkumii;

MPUMEHATh (PYHKIIMU 11 MOJCIMPOBAHUSA M HUCCIICIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauasa MaTeMaTH4eCKOr0 aHAIM3A:

WCIIOJIB30BaTh  TMPOM3BOAHYIO IS HCCleoBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJIUTh HAUOOJIbIIIee M HAMMEHbBIIIee 3HAUCHHs (PYHKITMU HEMPEPHIBHOMN
Ha OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO JUISl HAXOXKJICHUS HAWIy4YlIEro PELICHUS B
MPUKIAJHBIX, B TOM UYHCIE COLUHAIBHO-DKOHOMUYECKUX, 3ajayax, Juis
OTIpEJIEICHUs] CKOPOCTH M YCKOPEHHUS MPOIecca, 3alaHHOTO (OopMyJIon Wiu
rpadukom;

CBOOOJIHO ONEpPHUPOBATH MOHATHSIMU: MEPBOOOpaA3HAsA, OINpPEACTEHHBIN
WHTETrpajl, HAXOJUTh MEePBOOOPA3HBIE DJIEMEHTAPHBIX (YHKIUNW U BBIYUCIATH
uHTerpain no Gpopmyne Herotona-Jleionuna;

HAXOJIUTh TUIOMIAIH TIIOCKUX (GUTYP M 0OBEMBI TEJT C IIOMOIIIBIO HHTETPAA;

MMEThH TMPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUH HA MPUMEPE
coctaBiieHus U depeHITNATBHBIX YPABHCHH;

pelIaTh NPUKJIIAIHbIE 3aa4i, B TOM YHCIIE COUHAIBHO-3KOHOMUYECKOTO U
(bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIJACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM NMPOorpaMmMbl

KoaunuecTBo yacos

KonTpoJsbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHBIE (UG pPOBHIE)
o0pa3oBaTejibHbIE Pecypchl

MHoxecTBO
JEUCTBUTEIBHBIX YUCE.
MHOro4JieHsl.
PaunonanbHbie ypaBHEHUs
1 HepaBeHCTBA. CUCTEMBI
JINHEWHBIX YpaBHEHUH

24 1

OyHKIUH U TpapUKH.
CrenenHast QyHKIMS C
LEJIBIM TTOKa3aTeneM

12 1

Apudmernueckuit KOpeHb
N-0H CTEIICHHU.
HppanumonanbHsie
ypaBHEHUS

15 1

[okazarenbHas QyHKIHA.
IToka3aTenbHbIe ypaBHEHUS

10 1

Jlorapudmuyeckas
GyHKIHS.
Jlorapudmuyeckue
YpaBHEHHS

18 1

Tpuronomerpuueckue

22 1




BBIPAKCHUSA U YPABHCHUA

IlociemoBaTeIbHOCTH U
MIPOTPECCUU

10

HenpepoiBHble QyHKIINY.

[IpownsBoaHas 20

[ToBTOpEeHME, 0000MIECHNE,

cucTeMaTu3anusg 3HaHUU

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136




11 KIJACC

Ne
n/
n

HaumenoBaHue pa3jie/ioB
U TeM NMPOorpaMmMbl

KoaunuecTBo yacos

KonTtpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHBIE (HH(POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

Hccnenoanue GyHKINN ¢
MTOMOIIIBIO TPOU3BOTHON

22 1

[TepBooOpazHas u
UHTETpal

12 1

I'padpuxu
TPUTOHOMETPUYECKUX
GbyHKIM.
Tpuronomerpuueckne
HEPaBEHCTBA

14 1

Hppaunonanbhsie,
IIOKa3aTCJIbHBIC U
norapuMudecKue
HEpaBEeHCTBA

24 1

KommiekcHrle uncia

10 1

HarypainbHble u niensie
qucia

10 1

Cucremsl palliOHaIbHBIX,
UppaALMOHAIBHBIX
IIOKa3aTCJIIbHBIX U
JorapuPpMUUECKUX
ypaBHEHUH

12 1




3agauu ¢ napamMeTpamMu 16 1
[ToBTOpEHME, O606H.[€HI:I€, 16 5
CHUCTEMATHU3aLUA 3HAHUU
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KIJACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThbI

JlaTa
U3YyYeHH s

JJIEeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypcsl

MHO)eCTBO, ONepau Haj
MHOKECTBAMH M UX CBOMCTBA

JHuarpammsl Diinepa-Benna

[IpumeHnenue TeopeTUKO-
MHOECTBEHHOT'O arlnapara
JUTSL pelleHus 3a/1a4

PanroHanbHBIE YKCaa.
OOBIKHOBEHHBIE U
JeCSITUUHBIE TPOOH,
MPOLICHTHI, OECKOHEYHbIE
MepUOIUYECKHEe Ipoou

PanmonaneHble ynca.
OOBIKHOBEHHBIC U
JecATUYHbIE Ipoou,
MPOIICHTHI, OECKOHEUHBIE
nepuoanYecKue Apoou

[Ipumenenue apodeit n
MPOLEHTOB 1JIs1 PEIICHUS
NPUKIaIHBIX 3a71a4




[Tpumenenue apobeit u
HPOLICHTOB ISl PEIICHUSI
MPUKJIAJHBIX 3a7a4

JleficTBUTENbHBIC YHCIIA.
ParmonansHbie u
HUppAMOHATILHBIE YHCIIA

ApudmeTrueckue onepanun
C IeCTBUTEIILHBIMU YHCIAMU

10

Moaynb 1EMCTBUTENBHOTO
q1ciia U €r0 CBOMCTBA

11

[TpubnuxEHHbBIE BEIYMCIICHUS,
IIpaBUjIa OKPYIJICHHUS,
IIPUKHUJKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OCHOBHEBIE MCTOJbI pCHICHUA
LENBIX U JPOOHO-
palMOHAIBHBIX YPABHEHUN U
HCPaBCHCTB

13

OCHOBHBIG METOAbI peIHeHI/Iﬂ
LIEJIBIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U
HEPABCHCTB

14

OCHOBHBIG METOAbI peHIeHI/Iﬂ
LIEJIBIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U
HEPABCHCTB




15

MHorouyieHsl 0T OAHOM1
nepemeHHou. Jlenenue
MHOIO4JIeHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeTbIMH
kod(ppurmentamu. Teopema
Buera

17

Pemrenne cucteM THHENHBIX
YpaBHEHUI

18

Pemenne cucteM MTMHENHBIX
YpaBHEHUU

19

Marpuiia CUCTEMBbI JTMHEHHBIX
ypaBHeHUl. Onpenenuresnb
MaTpHIII 2%X2, eT0
F€OMETPUYECKUIN CMBICT U
CBOMCTBA; BIYUCIICHUE €TO
3HAYEHUS

20

Onpenenurenb MAaTPUILLI 2X2,
€ro reOMeTPUUECKUN CMBICIT U
CBOICTBA; BLIYUCIECHHUE €T0
3HAYCHUS

21

[Ipumenenue onpenennuTens
JUISl PELLIEHUS] CUCTEMBI
JIMHEUHBIX YpaBHEHUN

22

Pemenne MPUKIAAHBIX 3a1a4
C IOMOIIBIO CUCTEMbI




JIMHEUHBIX YPaBHEHUN

23

Pemenue npukiaaHbIX 3a1a4
C TIOMOIIBIO CHCTEMBI
JINHEWHBIX YpaBHCHUH

24

Konrtponbnas padora:
"PannonanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI
JINHEWHBIX YpaBHEHUN"

25

OyHKIHS, CIOCOOBI 3aJaHUS
¢ynkuu. Bzaumuo
oOpaTHbIe (PYHKITUN.
Kommnoszumus ¢pyHkimit

26

I'padux pyskmm.
DnemMeHTapHbIe
npeoOpa3zoBanus rpauKoB

byHKIUH

27

O6mactp onpeaeeHus u
MHO>KECTBO 3HAUCHUI
dbynxkunn. Hynmu ysknumu.
[IpomexyTku 3HaK
IIOCTOSIHCTBA

28

YéETHbIe 1 HEUETHRIC
¢bynkun. [lepuoauueckue
bynakun. [IpomexxyTku
MOHOTOHHOCTH (DYHKIIHU

29

MakcuMyMbl 1 MUHUMYMBI




¢ynkuuu. Hanbonbee u
HaMMeEHbIIee 3HAYCHNE
(GYHKINU HAa TPOMEKYTKE

30

Jluneiinasi, KBagpaTUyHas U
IpoOHO-IMHENHHas PYHKITNH

31

DNeMeHTapHOE UCCIICIOBAHNE
Y TIOCTPOCHUE rPapUKOB ITHX

byHKIMIA

32

DNeMeHTapHOe UCCIIeIOBAaHUE
U TIOCTpOeHHUE TpauKOB ITUX

byHKIMIA

33

CreneHs ¢ 1eabIM
nokazareiieM. bunom
HrroTona

34

CreneHs ¢ 1eabIM
nokasarejieM. buHom
Hrrotona

35

Crenennast GyHKLUSA C
HaTypaJbHBIM U IIEJIBIM
noka3arenieM. E€ cBolicTBa u

rpaduk

36

Konrponbnas pabora:
"CrenenHnas ¢pyHkuus. Eé
cBoicTBa U rpaduk”

37

Apudmernueckuit KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0




CBOMCTBA

38

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0
CBOMCTBA

39

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAKECHHI, COJIEPIKAILINX
CTEIICHU U KOPHU

40

[TpeoOpazoBanHus YUCITOBBIX
BBIPAXKCHU, COLEPIKALIUX
CTETeHU U KOPHU

41

[IpeoOpa3oBaHus YHCIOBBIX
BBIPAXKCHU, COIAEPKALNX
CTETEHU U KOPHU

42

HppaunonanbHbie
ypaBHeHus. OCHOBHbBIE
METObI PEIICHUS
WPpAMOHATILHBIX YPaBHEHUN

43

Hppanuonanbusie
ypaBHeHus. OCHOBHbBIE
METO/bI PELICHUS
MppaLMOHATIBHBIX YpaBHEHUI

44

HppaunonanbHbie
ypaBHeHUs. OCHOBHBIE
METO/BbI PELICHUS
WPpAIMOHATILHBIX YPaBHEHUM

45

PaBHOCHIBHEIC nepexXoanl B




pelIeHNH UpPalUOHATBHBIX
ypaBHEHUI

46

PaBHOCHIIBHBIE IEPEXOBI B
PEILIECHNN UPPaLMOHATIBHBIX
ypaBHEHUN

47

PasHOCHIBHBIE nepexXoanl B
pELIeHNN UPPAIIUOHATIBHBIX
YpaBHEHUU

48

PaBHOCHIIbHBIE TIEPEXO/IBI B
pelIeHNnu UpparvoHaIbHBIX
YpaBHEHUU

49

CaoiicTBa 1 rpaduk KopHs N-
Ol CTeTeHH KakK (PyHKITUN
00paTHOM CTETIeHH C
HATYpaJbHBIM ITOKa3aTelIeM

50

CoiicTBa u rpaduk KOpHs N-
Oif cTeneHH Kak (yHKIUU
00paTHOM CTEINeH! ¢
HaTypaJbHbIM [10Ka3aTelIeM

o1

Kontponbnas pabora:
"CBoiicTBa U TpaduK KOpHS
N-0#1 CTENEeHHU.
WppanmonanbHbie
ypaBHeHUs"

52

Cremnenb ¢ panmoHaIbHBIM
OoKa3aTejIeM U €€ CBOUCTBA




53

Crernens ¢ pallnOHAJIbHBIM
MokasaTejieM B €€ CBOMCTBA

54

Crenenb ¢ palmoHaIbHBIM
IOKa3aTejieM U €€ CBOMCTBA

55

[TokazarenpHast PyHKIHS, €
CBOICcTBa U rpaduk

56

Hcnonp3oBanue rpaduka
GYHKIMU 715 peIIeHust
YpaBHEHUI

57

Hcnonp3oBanue rpaduka
(GyHKUIMU 1715 peIIeHust
YpaBHEHUU

58

ITokasaTenbHbIE ypaBHEHUS.
OCHOBHBIE METO/BI PELLICHUS
ITOKa3aTeJIbHBIX YPAaBHEHUM

59

ITokasaTenbHbIE ypaBHEHUS.
OCHOBHBIE METOBI PELICHUS
[I0KA3aTEJIbHBIX YPABHEHUM

60

IToka3arenbHblE ypaBHEHUS.
OCHOBHBIE METOABI PELIECHUS
II0Ka3aTeJIbHBIX YPAaBHEHUM

61

Konrponbnas pabora:
"IToxa3zaTenbHast QyHKIHSL.
IlokazarenbHble ypaBHEHUS"

62

Jlorapudwm yucna. CBoiicTBa
nmorapudma




Jlorapudm uncna. CoiicTa

63
nmorapudma

64 Jlorapudwm yucna. CBoicTBa
nmorapudma

65 JlecsiTHuHBIC U HATYPATbHBIE
sorapu@msl

66 JlecsiTuuHBIC U HATYpaAJIbHbBIE
norapupmMsl
ITpeoOpa3oBanue

67 BBIpaXXEHUH, COAEPIKAIINX
sorapupmbl
IIpeobpazoBanue

68 BBIPAXEHUI, COAEPIKALINX
sorapupmbl
[IpeobpazoBanme

69 BBIpaXXEHUI, COAEPIKALINX
sorapudmMpl

70 Jlorapudmuueckas GyHKIuS,
e€ cBoiicTBa U rpaduk

71 Jlorapudmuueckas GyHKIHS,
e€ cBoiicTBa u rpaduk
Hcnonp3oBanue rpaduka

72 GbyHKIMH 7151 pEeIICHUS
ypaBHEHUI

73 Hcnonp3oBanue rpaduka

GbyHKIMH 7151 pEeTIeHUS




YPaBHEHUH

74

Jlorapudmuueckne
ypaBHeHus. OCHOBHbBIE
METO/Ibl peIIeHUs
JorapuMUUECKUX
ypaBHEHUI

75

Jlorapudmuyeckue
ypaBHeHUA. OCHOBHBIE
METO/bI PELICHUS
JorapupMHUUECKUX
ypaBHEHUN

76

Jlorapudmuyeckue
ypaBHeHUs1. OCHOBHbIE
MCTOAbI pCHICHUSA
JorapuMUIECKIX
YpaBHEHUI

77

PaBHOCHIIBHBIE IEPEXOBI B
pElIeHNH JToTapu(PMUIECKUX
YpaBHEHUI

78

PaBHOCHIIBHBIE ITEPEXO/IBI B
peILIeHUH JOrapuPMHUUECKUX
ypaBHEHUHI

79

KonrponbHas pabora:
"Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckne
ypaBHEeHUA"




80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHUCIIOBOTO
aprymeHra

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO
aprymeHra

82

ApKcUHYC, apKKOCHHYC 1
apKTaHI€HC YHCIOBOIO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

84

TpuronomeTrpudeckas
OKpY>KHOCTB, OTIpe/ICTICHHE
TPUTOHOMETPUIECKUX
(GYHKIMH YHCIOBOTO
aprymMeHTa

85

TpuronomeTpuueckas
OKPY’KHOCTb, OTIpEICIICHHE
TPUTOHOMETPUIECKUX
(GYHKIMN YHCIOBOTO
aprymMeHra

86

OCHOBHEBIE
TPUTOHOMETPHUYCCKUE

bopmybl

87

OCHOBHEBIE




TPUTOHOMETPUUYECKUE
hopmyIbI

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

(bopMmyIbI

89

OCHOBHEBIE
TPUTOHOMETPHUCCKHE

hopmyIsI

90

IIpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKECHUI

91

[Ipeo6pa3oBanue
TPUTOHOMETPUUYECKHX
BBIpaKCHUIN

92

[Ipeo6pa3zoBanue
TPUTOHOMETPUYECKHIX
BBIpAKEHUIN

93

IIpeobpazoBanue
TPUTOHOMETPUIECKUX
BBIPAKCHUI

94

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUN

95

Pemienue
TPUTOHOMETPUUYECKUX
YpaBHEHUU




96

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUN

97

Pewenne
TPUTOHOMETPUYECKUX
ypaBHEHUI

98

Pewenune
TPUTOHOMETPUYECKHUX
YpaBHEHUI

99

Pemenne
TPUTOHOMETPUYECKHUX
ypaBHEHUNI

100

Pewenne
TPUTOHOMETPUIECKUX
YpaBHEHUU

101

Konrpomnbnas padora:
"TpuroHomeTpuyecKre
BBIPAXKEHUS U
TPUTOHOMETPUUYECKHUE
ypaBHeHUs"

102

ITocnemoBaTeIbHOCTH,
CII0COOBI 3aJaHUs
MOCJIEIOBATELHOCTEH.
MeToa MaTeMaTHYECKOM
WHIYKLIUH

103

MOHOTOHHEIE U




OrpaHUYEHHbBIE
IIOCJIEJ0BATEIBLHOCTH.
Hcropus ananusa
0ECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccus

105

I'eomeTpuueckas mporpeccust

106

beckoneuno yobIBarorias
reoMeTpHYEecKasi IPOrpeccust

107

Cymma 6ecKOHEeuHO
yOBIBAIOIIECH F€OMETPUIECKOI
HpOrpeccuu

108

JInnenHsbIin U
SKCIIOHEHIIMAJIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JIunenHsbIil 1
SKCIIOHEHLIMAJIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX
IIPOLIEHTOB

110

Hcnonb3oBanue nporpeccun
JUISL PELIEHUS PEATTbHBIX
3a/1a4 IPUKJIaJHOTO
XapakTepa

111

Konrponbnas padora:
"ITocnemoBaTeIbHOCTH H




nporpeccun"

HenpepbiBHble GyHKIIUU U UX

112 .
CBOIiCTBa

113 Touka pa3pbiBa. ACUMITOTHI
rpaduKoB QyHKITHIA

114 CoiicTBa GyHKIHIA
HENPEPbIBHBIX HA OTPE3Ke

115 CaoiicTBa pyHKITUH
HENpepbIBHBIX HA OTPE3Ke

116 Meto HHTEpBAIOB AJIst
pEIIeHUs HEPABEHCTB

117 Merto nHTEpBaNIOB IJIst
pelIeHNs HEPABEHCTB

118 Mertox nHTEpBANIOB IJIst
peleHHst HEPaBEHCTB
IIpuMeHeHnEe CBOWCTB

119 | HenpepbIBHBIX (PYHKIMH 1151
pelieHus 3a1aq
[IpumeHneHne cBONCTB

120 | HenpepbIBHBIX (PYHKIMHA 1151
pelieHus 3aaaq
[IepBas u BTOpas

121 P P
MIPOU3BOIHBIEC (DYHKIIUN
OmnpeneneHue,

122 P

F€OMETPUUYECKUN CMBICIT




MIPOU3BOJAHOM

Omnpenenenue, GU3NICCKUN

123 .
CMBICTI IIPOU3BOTHOM

124 YpaBHeHHE KacaTeIbHOU K
rpaduKy QyHKIHH

125 VYpaBHeHHEe KacaTelbHOU K
rpaduky QyHKIIUU

126 [Ipou3BoHBIE AIIEMEHTAPHBIX
byHKIUH

127 [Ipon3BOaHBIE 2JIEMEHTAPHBIX
byHKIUH
[IpousBogHas CyMMBI,

128 MIPOM3BEICHUS, YACTHOTO 1
KOMITO3UIIUHU (PYHKITHI
[IpousBogHasA CyMMBI,

129 | mpousBeneHUs, YACTHOTO H
KOMITO3HITUHU () YHKITHHA
[IponsBoaHas CymMMBlI,

130 | mpousBeneHUs, YACTHOTO H
KOMITO3HITUHU () YHKITHHA

131 KonTponbHas padbora:
"[IpousBoanas"
[ToBTOpenue, 060061IeHNE,

132 | cuctemaruzanus 3HAHHIA:

"VpaBHeHus"




[ToBTOpenue, 06001IeHNE,

133 CUCTEMATH3aIN 3SHAHUHN: 1
"OyHkuun"

134 Hrtorosast KOHTpoOJIbHAsS 1 1
pabota

135 Hrtorosast KOHTpOJIbHAS 1 1
pabora

136 [ToBTOpenue, 06001IIeHNE, 1
CUCTEeMAaTH3aIus 3HaHUH

OBILIEE KOJIMYECTBO HACOB
136 10

I10 ITIPOTPAMME




11 KIJACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

KoHTpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

DJIEeKTPOHHbIE
uugposeie
o0pa3oBaTejibHbIE

pecypcsl

IIpuMeHeHne Mpon3BOIHON
K MCCIICJIOBAaHUIO (PYHKITUN
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM
K MCCIICJIOBAaHUIO (PYHKITUN
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne npon3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUN
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM
K HCCIICJIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH M
KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM
K HCCIIeJIOBAHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
IKCTPEMYMBI




[IpumeneHne nponu3BoIHON
K UCCIIEIOBAaHUIO (DYHKIHUIA
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

Haxoxxaenue HanOosbIIero
Y HAUMEHBILIETro 3HAUCHHUSI
HeNpepbIBHON (PYHKINHU HA
OTpe3Ke

Haxoxxaenue HanOobIIero
Y HAUMEHBILIETO 3HAUCHHS
HenpepbIBHON (PYHKIINHU HA
OTpe3Ke

Haxoxnenune HanOobIIero
Y HAUMEHBILIETO 3HAUCHHUS
HENPEepbIBHON (PYHKINU HA
OTpe3ke

10

Haxoxnenrne HanOombIIero
Y HAUMEHBILIETO 3HAUCHHUS
HETpEepbIBHON (PYHKINU HA
OTpe3Ke

11

Haxoxxnenue HanOobIIero
Y HAUMEHBILIETO 3HAUCHHUS
HETpepbIBHON (PYHKINU HA
OTpe3Ke

12

Haxoxneaue HauOoJIbIIErO
U HAVMEHbIIEro 3HAYEHUS




HeNpepbIBHON (QYHKIIUHN HA
OTpe3Ke

13

[IpuMeHeHne npon3BOIHOM
IUIs1 HAXOXKAECHUS
HaWIY4IlIEro peleHus B
MPUKJIAJHBIX 3a7a4ax

14

[Tpumenenue npor3BOIHON
JUTSL HAXOXKIACHUS
HAWTYYILIEro PEeIeHus B
MPUKIIAIHBIX 33a/1a4ax

15

[Ipumenenue npor3BOIHON
JUISL OIIPEJEIIEHUS] CKOPOCTH
U YCKOpPEHHUs Ipolecca,
3aJJaHHOTO (POPMYJIOH MiH
rpaduxkom

16

[TpumeHeHre TPOU3BOIHON
IUISL OTIPE/ICIICHHSI CKOPOCTH
U YCKOpEHHUsI Ipolecca,
3aJJaHHOTO (POpMYIIOH MiH
rpaduxkom

17

Kommosurus ¢pyHKIuit

18

Kommnosumus ¢hyHkmmi

19

Kommozutust ¢pyHKIUi

20

I'eomerpuueckue oopa3bl
ypaBHEHUH Ha
KOOPJMHATHOW TNIOCKOCTH




21

I'eomeTpuueckue oOpass
ypaBHEHUH Ha
KOOPAMHATHOU IIOCKOCTH

22

Kontponbhas pabora:
"HccnenoBanue GyHKIMMA ¢
MOMOIIBIO TPOU3BOTHON"

23

[lepBooOpa3Hasi, OCHOBHOE
CBOMCTBO TIEPBOOOPA3HBIX

24

[TepBooOpasubie
3JIEeMEHTapHbBIX (PYHKINH.
[IpaBuna HaxoXIEHUS
NepPBOOOPA3HBIX

25

[TepBooOpa3HbIe
3JIEeMEHTapHbIX (PYHKINH.
[IpaBuna HaxoXIEHUS
epBOOOPA3HBIX

26

Hurerpain.
I'eomeTpuueckuii cMbIC
UHTETpaa

27

Brrancienue
OIIPEACIIEHHOTO UHTETpaia
o ¢popmyse HerotoHa-
JleitOonuma

28

Brruucnenue
OIIPEACIIEHHOTO NHTETpaia
o ¢popmyse Herotona-




JleiiOuuia

29

[Ipumenenne nHTErpaia
JJISI HAXOXACHUA
10 e TIOCKUX PUTyp

30

[IpumeHeHne nHTErpana
JUIA HaXOXKIACHUA 00BEMOB
TE€OMETPUUYECKUX TET

31

[Ipumeps! pemienuit
Qg QepeHIraTbHbIX
ypaBHEHUH

32

[Ipumepsl penieHuit
Qg depeHIranbHbIX
ypaBHEHUI

33

Marematnueckoe
MOJICIMPOBAHUE PEATHHBIX
MPOIIECCOB C MOMOIIBIO
nudepeHImaTbHBIX
ypaBHEHUH

34

Konrtponsnas pabora:
"I[TepBooOpa3Has u
uHTerpan"

35

Tpuronomerpuyeckue
(GyHKINHU, UX CBOMCTBA U
rpadguku

36

Tpuronomerpuyeckue
(GyHKIIUM, UX CBOWCTBA U




rpaduxu

37

TpuronomeTpuieckue
(yHKIIMH, UX CBOWCTBA U
rpadguku

38

Tpuronomerpuyeckue
(GyHKIIMH, UX CBOWCTBA U
rpadguku

39

Tpuronomerpruyeckue
(GyHKINH, UX CBOHCTBA U
rpaduxu

40

OT10op KOpHEi
TPUTOHOMETPHUYECKHIX
YpaBHEHUH C TIOMOUIBIO
TPUTOHOMETPUYECKOMN
OKpY’KHOCTH

41

OT10op KOpHE
TPUTOHOMETPUIECKUX
yYpaBHEHUH C MIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUYECKOHN
OKPYKHOCTH

43

OT60p KOpHEH




TPUTOHOMETPUYECKUX
YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

44

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

45

Pemmenne
TPUTOHOMETPUIECKUX
HEPaBEHCTB

46

Pemenne
TPUTOHOMETPUUECKUX
HEPaBEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonTponbhast pabora:
"T'padukn
TPUTOHOMETPUUYECKHX
GbyHKIHA.
Tpuronomerpuyeckue
HepaBeHCTBa"

49

OCHOBHBIE METOIBI

PCUICHUA IMOKA3aTCIIbHbIX

HEPaBEHCTB

50

OCHOBHBIE METOJIEI




peIICHUS IMOKA3aTCIbHBIX
HCPABCHCTB

51

OCHOBHBIE METOIBI
pEeIICHUS MTOKa3aTeIbHBIX
HEPaBEHCTB

52

OCHOBHBIE METO/IbI
peIICHHUS MTOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIC METOJIBI
penIeHus
JorapupMHUIECKIX
HEPaBEHCTB

54

OCHOBHEBIE METOJIEI
peurenust
JorapupMHUIECKIX
HEPaBEHCTB

55

OCHOBHBIE METOIBI
pelIeHus
Jorapu(pMUIECKIX
HEPABCHCTB

56

OCHOBHBIE METOIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METOIbI
PEIICHUS UPPAITMOHATBHBIX




HCPAaBCHCTB

58

OCHOBHEBIE METOJIEI
peueHus uppaoHaIbHbIX
HEPaBEHCTB

59

OCHOBHBIE METOIBI
pEIICHUS UPPAITUMOHATEHBIX
HEPABCHCTB

60

OCHOBHBIE METOJIBI
pENICHUS UPPAITUOHATTEHBIX
HEPABCHCTB

61

I'padmyeckue MmeToas
pEIICHUS UPPAITUMOHATEHBIX
ypaBHEHUI

62

I'padmueckue MeTosl
pENICHUS UPPAITUOHATEHBIX
ypaBHEHUH

63

I'padmyeckue metoab
PCHICHUS ITOKA3aTCIbHBIX
yYpaBHEHUI

64

I'padmueckue meToasl
pelIeHns TOKa3aTeNbHbIX
HEPaBEHCTB

65

I'paduueckue MeTo b1
pereHus
norapupMUIECKUX
ypaBHEHUU




66

I'paduueckue MeTo b1
pemieHus
JOrapupMHUIECKIX
HEPaBEHCTB

67

I'paduueckue MeTo b1
pereHus
JOrapupMHUUECKIX
HEPABEHCTB

68

I'padmyeckue metoab
pELLIEHNS TOKAa3aTEIbHbIX U
aorapupMUUECKUX
ypaBHEHUH

69

I'padpuueckue MeTo b1
PCHICHUS IMOKA3aTCIbHBIX U
Jaorapu(pMUIECKUX
yYpaBHEHUH

70

I'paduaeckue MeToabI
peleHHs MOKa3aTeIbHbIX U
JOrapupMHUIECKIX
HEPABEHCTB

71

I'padmyeckue MmeTobl
peleHHs MOKa3aTeIbHbIX U
JOrapupMHUIECKIX
HEPaBEHCTB

72

Konrponbnas pabora:
"UppannoHanbHele,




IIOKa3aTeNbHbIE U
JorapupmMuIecKue
HepaBeHCTBa"

73

KommiekcHble uncna.
AnreOpanueckast u
TPUTOHOMETPUYECKAs
(hopMbI 3anucH
KOMILIEKCHOT'O YHCIIa

74

KomriekcHbie yucia.
AnreOpanueckast u
TPUTOHOMETpUYECKAsI
(hopMEI 3anucH
KOMITIEKCHOT'O YhCIIa

75

Apudmernueckue
OIepaIuu ¢
KOMIUIEKCHBIMHU YHCJIAMHU

76

Apudmernueckue
oTiepaIu ¢
KOMIUICKCHBIMU YHCIIAMU

77

N3obpaxenue
KOMIUICKCHBIX YHCEN Ha
KOOPJIUHATHOM TUIOCKOCTH

78

N3o0pakenue
KOMILIEKCHBIX YHCEJl Ha
KOOPJAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopuu




N-0OH CTEIIEHU U3
KOMILJIEKCHOT'O YHCJIIa

80

®opmyna Myaspa. Kopau
N-0# CTENEHU U3
KOMILIEKCHOTO Yncia

81

[Ipumenenne
KOMIUIEKCHBIX YHCEI TS
peteHust GU3NIECKUX 1
reOMEeTPUUYECKUX 3a1a4

82

KonTponbhast pabora:
"KoMmiekcHple uncia"

83

HarypanbHsle u niensie
qucia

84

HarypanbHble u niensie
qucia

85

[Ipumenenne npu3HaKkoB
JETUMOCTH LEJIbIX YHCEIT

86

[IpumeHnenue mpuU3HaAKOB
JEIMMOCTH LIEJIBIX YHCe

87

[IpumeHeHne npu3HaKoB
JEIMMOCTH LIEJIBIX YHCE:
HOJ/l u HOK

88

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBbIX YHCEI:
HO/l u HOK

89

[IpuMeHeHne npu3HAKOB




JACITNMMOCTH LECIIbIX YHUCECII:
OCTAaTKH I10 MOAYJITO

90

[IpuMeHeHne npu3HaKoB
JEJIIMMOCTH LIEJIBIX YHCEI:
OCTaTKH 10 MOZYJIO

91

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YNCEI:
anroput™ EBxnmna s
pelIeHns 3a4a4 B LEJIbIX
yucIax

92

Kontponbnas pabora:
"Teopus nenbix yncen"

93

CucreMa 1 COBOKYITHOCTb
ypaBHEHUH. PaBHOCUIIbHBIE
CUCTEMBI I CHCTEMBI-
CJIe/ICTBHS

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHBIE METOIBI
PEIICHUS CUCTEM H
COBOKYITHOCTEMN
palMOHAIBHBIX YPaBHEHHN

96

OCHOBHBIE METOIbI
PEIICHUS CUCTEM H




COBOKYITHOCTEMN
HppALMOHATIbHBIX
ypaBHEHUHI

97

OCHOBHBIE METOJIEI
peuIeHus: CUCTEM U
COBOKYITHOCTEH
MOKa3aTeNIbHBIX YPABHEHUI

98

OCHOBHBIE METOJIEI
pELLIEeHUS] CUCTEM U
COBOKYITHOCTEMN
MOKa3aTeNbHBIX YPAaBHEHUI

99

OCHOBHBIE METO/IbI
peuIeHus: CUCTEM U
COBOKYITHOCTEMN
Jorapu(pMUIECKIX
yYpaBHEHUH

100

OCHOBHBIE METO/IbI
PELLIEHHS CUCTEM U
COBOKYITHOCTEMN
Jorapu(pMUIECKIX
yYpaBHEHUI

101

[IpumeHeHne cucTem K
PEIICHNI0 MaTEeMATHIEeCKIX
3a/a4 U 3aj1a4 u3
pa3IuYHBIX obyacTen
HAaYKH U peajbHOM KU3HH,
WHTEpIIpeTalNs




TOJIYYCHHBIX PEC3YJIbTATOB

102

[IpumeneHne cucteM K
PEIICHUIO MATEMATHUYCCKUX
3a/a4 U 3a/1a4 u3
pa3Iu4YHbIX o0macTei
HAyKHU U peasIbHOM JKU3HH,
WHTEpIpeTaLus
MOJIYYCHHBIX PC3YJIbTATOB

103

[IpumeHeHne HEPABEHCTB K
PELICHNI0 MaTEMaTHYECKUX
3a/1a4 U 3a71a4 U3
pa3IUYHBIX 00JacTe
HayKH{ U peaJbHOU KU3HH,
UHTEpIIpeTalNs
IIOJIy4YEHHBIX PE3yJIbTaTOB

104

Konrpomnbnas pabora:
"CucTtemMbl palliOHATBHBIX,
UppanvoHaAIbHBIX
MOKa3aTeIbHBIX U
J0rapupMUUECKUX
ypaBHeHUi"

105

PanonanbHble ypaBHEHUS
C mapaMeTpaMu

106

PammonansHEIC
HEpPABEHCTBA C
rnapaMeTpamu




PanmoHanbHBIE CHCTEMBI C

107
rnapameTpamu
HppanumonanbHsie

108 ypaBHEHUSI, HEPABEHCTBA C
napameTpamMu

109 HppanmoHanbHbIe CUCTEMBI
C mapaMeTpaMu
ITokaszaTenbHble

110 | ypaBHEeHHS, HEpABEHCTBA C
napameTpamu

111 [Toka3aTenbHbIE CUCTEMBI C
napameTpamMu
Jlorapudgmuueckue

112 | ypaBHEeHHS, HEpABEHCTBA C
napameTpamu

113 Jlorapudmuueckue
CUCTEMBI C ITapaMeTpaMu

114 TpuroHomerpuyeckue
YpaBHEHUS C TapaMeTPaMHU
TpuronomeTpudeckue

115 HEpaBEHCTBA C
rnapameTpamu

116 Tpuronomerpruyeckue
CUCTEMBI C ITapaMeTpaMu

117 [Toctpoenue u

HUCCICIOBAaHUC




MaTeMaTHYECKUX MOJEIIEH
pEaJIbHBIX CUTYaLU C
IIOMOILBIO YPABHEHU C
rapameTpamu

118

ITocTpoenue u
HCCIIEIOBAHKE
MaTeMaTHYECKUX MOJEIIEeH
peanbHBIX CUTYALUH C
IIOMOILIBIO CUCTEM
YPaBHEHUH C IIapaMeTpaMHu

119

[Toctpoenue u
HCCIIEA0BaHUE
MaTEeMaTUYECKUX MOJAENE
peabHBIX CUTYALUH C
IIOMOIIBIO CUCTEM
YpaBHEHUH C apaMeTpaMu

120

KonTponbhast pabora:
"3anauu ¢ mapameTpamu"

121

[ToBTOpenue, 06001eHNE,
cUcTeEMaTH3allis 3HAHWN:
"VpaBHeHus"

122

[ToBTOpenue, 06061IeHNE,
CUCTEMAaTH3aIns 3HAaHUH:
"YpaBHenus"

123

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3alus 3HaHWUHI:




"VpaBuenus. CucreMbl
ypaBHEHUI"

124

[ToBTOpeHue, 06001IEHNE,
cUCcTEMAaTH3allls 3HAHUN:
"Hepasencrsa"

125

[ToBTOpenue, 06061IEeHNE,
cucTeMaTU3alus 3HaHUH:
"HepaBencrna"

126

[ToBTOpenue, 06001IeHNE,
CUCTEMAaTH3aINsI 3HAaHUH:
"HepaBencTna"

127

[ToBTOpenue, o6001IEHNE,
cucTeMaTu3als 3HaHUN:
"[IpousBonHas u eé
npuMeHeHue"

128

[ToBTOpeHue, 06001IeHNE,
cUcTeEMaTH3allis 3HAHWN:
"IIpousBoHas u e€
npuMeHeHue"

129

[ToBTOpeHue, 0600MIIEeHNE,
CHCTEeMaTH3allus 3HAHHIA:
"IIpousBoHas u e€
IpuMeHeHue"

130

[ToBTOpeHME, 0600MIEHNE,
CHCTEeMaTH3als 3HAHMI:
"WUuTerpain u ero




npuMeHeHue"

[ToBTOpeHue, 06001IIEHNE,

131 CHCTEMAaTH3allHs 3HAHMIA: 1
"dyHkuun"
[ToBTOpeHue, 06001IeHNE,

132 CHCTEMAaTH3allHs 3HAHMIA: 1
"dyHkuun"
[ToBTOpenue, o6001IEHNE,

133 CHUCTeMaTu3alis 3HAHHH: 1
"Oyukun"

134 Hrorosast KOHTpOIbHAS 1 1
paborta

135 HroroBas KoHTpoONbHAs L L
pabota

136 [ToBTOpCHME, 06o6meHI/VIe, 1
cHUCTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1I YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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