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HOACHUTEJBHASA 3AIIMCKA

VYueOHblif Kypc «Anrebpa U Havaja MaTEeMaTHUYECKOTO aHAIM3a» SBIIAECTCA
OJTHUM W3 Hamboyiee 3HAYMMBIX B IPOTpaMMe CpeaHEro oOmero oOpa3oBaHUS,
IOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0azy Jis
U3Yy4YEHHs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroi CTOPOHbI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYAIOIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS WH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH U JIPYTUX
JUCHUIUIMH. B paMkax paHHOro yueOHOro Kypca oOydaromvecs OBJa/I€BalOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (QOpMyJIUpYEeT CBOU
JTOCTHXKEHHSI B MAaTEMaTUYECKOM popMe.

VY4eOHblil Kypc anreOpbl M Hayajdl MaTeMaTUYeCKOro aHaJlM3a 3aKJIa/IbIBaeT
OCHOBY Ui YCIIEUIHOTO OBJIQJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OWOJIOTHH,
NOHMMAHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON JKU3HHU,
IO3BOJIAET OPHEHTHUPOBATHCS B COBPEMEHHBIX LM(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTMSIX, YBEPEHHO MCIIONb30BaTh UX AJIs JajbHEHIIero o0pa3oBaHUs U B
MOBCEHEBHOM XHU3HU. B TO ke Bpems oBiajeHHE a0CTPAKTHBIMU U JIOTMYECKU
CTPOTUMHU KOHCTPYKIUSIMU anreOpsl M MaTeMaTHYeCKOrOo aHallh3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBAThH
YTBEPKJICHHs ¢ TIOMOILBIO MHIYKLIHUHA U PacCyk AaTh NEAYKTUBHO, HUCIIOJIb30BaTh
0000IlIEHNE W KOHKPETU3AlMI0, a0CTparupoBaHUE M aHAJIOru, (opMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xonme usyuenus yuyeGHOro kypca «Aisredpa M Hayala MaTeMaTHYeCKOTO
aHayn3a» oOydarolyecs IMOJy4YaroT HOBBIM ONBIT pElleHUs NPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO IOCTPOEHUS MATEMAaTUYECKUX MOJEIIEW peajbHbIX CUTyaluH,
UHTEPHpETallud  TOJYYEHHBIX  pELICHUM, 3HAKOMATCI C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIl Kypc 001alaeT 3HAYUTEIbHBIM BOCIUTATENBHBIM MOTEHIMAIIOM,
KOTOpBIM peanu3yeTcsi Kak uepe3 ydeOHbl MaTepuaj, CHoCOOCTBYIOIIMN
(GbOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHs, TaK W dYepe3 CHeHuPHUKy ydeOHOMH
NEeATEIbHOCTH, TpeOyrolmeld NpOJOJDKUTENbHOM KOHLIEHTpAUMW BHUMAHMS,
CaMOCTOSATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MmeToauku oOydeHHs anredpe M HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JISKUT JeATEIbHOCTHBIA TIPUHIIUI OOyYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Havajla MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJICHBI CIEAYIOIUE COAECPKATEIbHO-METOANYECKHE TUHUMU: «YHucna
U BhIUKCIEHU», «DYHKIIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHaiu3a», «MHoxkecTBa M Joruka». Bce OCHOBHbIE



COJICPKATEIIPHO-METOJUYCCKIE JIMHAM HW3YYarOTCsl Ha TPOTSIKCHUH JBYX JIET
oOyueHHUs1 Ha YpOBHE CpEIHEro OO0IIero oOpa30BaHUs, €CTECTBEHHO JOTOIHSISA
JpyT Ipyra W MOCTETIEHHO HACHIIIAsCh HOBBIMH TEMaMU W paszjaenamu. JaHHBIN
y4eOHBII KypC SBISIETCS HMHTETPATUBHBIM, TIIOCKOJNBKY OObequHseT B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHYeCKUX AMCLUMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEMaTHUYECKU aHaliu3, TEOpHUs MHOXKECTB, MaTeMaTHuyecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOyuwaromiuecs OBJIaJEBalOT BCE Ooiee
IMIMPOKUM MATEMaTUYECKUM ariapaToM, Y HUX TMOCIEeI0BaTENbHO popMUpyeTCs U
COBEpIICHCTBYETCSI yYMEHHE CTPOUTh MAaT€MaTHYECKyl0 MOJEIb pealbHOMN
CUTYalluH, PUMEHATh 3HAHUS, MOJTYUYEHHbIC IPU U3YYEHUH Yy4eOHOro Kypca, s
PEIICHUs CaMOCTOSITENILHO CHOPMYITHPOBAHHONW MaTeMAaTHYECKOM 3a/1a4yu, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

CopepxarenpHO-MeTOIUYECKAsT TUHUS «Yucla U BBIYMCICHUS» 3aBEpIIaeT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOIO 00111ero oopasosanus. Ha ypoBHe cpenHero oouero
oOpasoBaHusi ocoboe BHUMaHUE yJaensercd  (OPMHUPOBAHUIO  HABBIKOB
paIMoHaIbHBIX BBIYMCICHUH, BKIIOYAIONINX B Ce0S WCIIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4Ymcna, YMEHHE JAeNaTh NPUKHUIKY, BBIMOIHITH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh UYMCJIOBBIE BBIpAXXEHUS, padOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOXKECTBAa HaTypajibHbBIX, IIEJbIX,
palMoOHaNbHBIX W JEHCTBUTENBHBIX  YHUCET  JOMOJHSAIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4YHCeNl. B KaXJaoM #3 3TUX MHOXKECTB pPaccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cCIeUu(UYECKUe 3aJaud M OMNEepaluu: JIeJICHHE Haleo,
ONEPUPOBAHUE OCTAaTKAMU Ha MHOXKECTBE LIEJBIX YHCEN, O0COOble CBOWCTBA
paIMoOHaIBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETHUUECKUE OTepaIui, a TaKxKe
U3BIICUCHUE KOPHS HATYPaJTbHOW CTEMIEHM HAa MHOXKECTBE KOMILIEKCHBIX YHCEIL.
bnarogaps mocnenoBaTensHOMY pPAaCIIUPEHUIO KpPyra HCIOJIB3YEeMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS ISl PEIICHUs] Pa3iNdHbIX 3a7ad
dbopMupyeTcsi IpeaCTaBICHUE O €IWHCTBE MATEMATUKH KaK HAyKHd W €€ PO B
IOCTPOCHUU MOJIETIEH peanbHOro0 MHUpa, UIMPOKO HCIONb3YIOTCS 00O0OIIeHHE U
KOHKpETH3aLUsl.

Jluaust «YpaBHEHHS U HEPABEHCTBA» peajU3yeTcs Ha MPOTSIKEHHH BCETO
oOy4yeHHsI Ha YpPOBHE CpPEIHEro O0OIIero o0pa3oBaHMs, MOCKOIBKY B KaXJIOM
paznene IlporpamMMmbl MpeayCMOTPEHO pELIEHHE COOTBETCTBYIOUIMX 3agad. B
pe3ynbraTe OOy4alolMecs OBJAJCBAIOT PAa3IMYHBIMM METOJAMU  PEIICHUS
palMoHaNIbHBIX, HUPPAIMOHATBHBIX, TMOKA3aTENbHBIX, JIOTAPUPMUUIECKUX |
TPUTOHOMETPHUECKUX YypPaBHCHHUH, HEPABEHCTB W CHUCTEM, a TakXke 3ajad,
cojepkammx mapameTpbl. llomyueHHbIE yMEHUS LIMPOKO HCIHOJB3YIOTCA TPHU
UCCIIeIOBaHNH (DYHKIMN C MOMOIIbIO MPOU3BOAHOM, MPHU PELICHUH MPHUKIAIHBIX



3a/1a4y M 3a7a4 Ha HAXOXKJIEHWE HAUOOJBIINX U HAUMEHBIIUX 3HAYCHUN (YHKIIUU.
JlanHasi comepkaTesibHas IMHUA BKJIIOYAeT B ce0s Takke (popMUpOBaHUE YMEHUM
BBINIOJIHATh ~ pacy€Tel 1o  ¢opMmysnaMm, MOpeoOpa3oBaHUsl  PALMOHAIBHBIX,
UppalMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKECHUM, a TaKXKEe BbIPAXKEHUN,
collepKalluX CTEeTeHu U Jiorapudmel. brarogaps uzyudeHuio anaredGpandeckoro
Marepuajiia MPOUCXOJUT  JajbHEWIEe  Pa3BUTUE  ANTOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYaromuxcsi, GOPMUPYIOTCS HABBIKU JCAYKTHBHBIX
paccyxaeHuid, pabOThl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJIE€ PaBEHCTB W HepaBeHCTB. AureOpa
npemaraeT d(PQGEeKTUBHbIE HMHCTPYMEHTBHI IS PCEIICHUS MPAKTHUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopnepxxarenpbHO-MeTOMYeCKass JUHUS «DyHKOHH W TpapuKh» TECHO
neperieTaeTcs ¢ APYTUMH JIMHUSMU y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCAEA0BATEIbHOCTh U3YUEHUS MaTepualia. M3yueHre cTeneHHou,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIHUIA, UX CBONCTB
U rpadukoB, UCMOIb30BaHUE (QYHKIUN I PEICHUs 3ajlad U3 JAPYTUX y4eOHBIX
NPEAMETOB U PEATbHOW U3HH TECHO CBA3aHO KaK ¢ MAaTEMaTUYECKUM AHAIU30M,
TaKk W C PEIICHHEM YpaBHEHMM U HepaBeHCTB. [Ipu »ToM Oosbllioe BHUMAaHHE
yaensercss (GOpMUPOBAHUIO YMEHHUS BhIpakaTh (POpMyJiaMu 3aBUCUMOCTH MEKIY
pPa3IMYHBIMM BEIMYMHAMU, HCCIEI0BATh IOJIYyYCHHbIE (PYHKIHUH, CTPOUTH UX
rpaduku. Matepuan 3Tol cojepKaTeIbHON JIMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXK]y BEJIMYMHAMHU B
paznu4HOi (GopMe: aHATUTHYECKOM, rpaduueckoii M cioBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHNUIO ¥ KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHas nuHud «Hauana MareMaTnuecKkoro aHaiu3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a/ad,
JOCTYITHBIX OOYYaromunMCs, TaK KaK y HUX TIOSBIISICTCS BO3MOXXHOCTH CTPOWTH
rpa@uKyd  CIOXHBIX (YHKIHM, ONpEeAeNsTh WX HAWOOJBIINE W HAUMEHbIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (QUTYP U OOBEMBI TeJ, HAXOJUTh CKOPOCTU U
YCKOpEeHHUsl TpoleccoB. JlaHHas coaepkareilbHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOKHOCTH TOCTPOEHHUSI MaTeMaTHYEeCKUX MOJeNIed peajJbHbIX CHUTYalUi,
MO3BOJIIET HAXOAWTh HAWIYYIIEe pEUICHUEe B TMPUKIAAHBIX, B TOM YHCIIE
COI[MAIbHO-?)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHUYE€CKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HOPMabHO-JIOTHYECKOTO0 U
KPEAaTUBHOI'O MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U UcKyccTBe. OOydarommuecs y3HaIT O



BBIJJAIOIINXCS pe3yJibTaTaX, IOJYYEHHBIX B XOJI€ pPa3BUTUS MaTE€MaTUKH Kak
HAyKHu, U 00 UX aBTOpax.

ConepxaTtenbHO-MeToANYEeCKas JIMHUS «MHOXECTBa U JOTUKa» BKIIIOYAET B
ceOsi PJEMEHTBhl TEOPUU MHOXKECTB M MaTeMaTH4YECKOW JIOTMKU. TeopeTHKo-
MHOKECTBEHHBIE TPEACTABICHUS IPOHU3BIBAIOT BECh KYPC MIKOJIBHON MaTEMATHKU
U TIpeaiaraloT Hau0oJiee YHUBEpCAJbHBIN S3bIK, OOBEIUHSIIONINN BCE pa3Jieibl
MaTeMaTUKU W €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEeMaTUYECKHE
JUCHMIUIMHBL U UX TPWIOKEHUS B eIuHoe uenoe. [loaTomy BakHO HaTh
BO3MOXKHOCTh OOydYarIieMycss TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTUKH W UCIOJIb30BaTh €r0 ISl BHIPAXKEHUS CBOUX MBICIIEH.
JApyruM BaXXHbIM IIPU3HAKOM MAaTEMATUKUM KaK HAayKd CIEAYEeT MpPU3HATh
CBOMCTBEHHYIO €U CTPOrocTh OOOCHOBAaHMM M CJI€JIOBAaHHE OIPEICIEHHBIM
NMpaBWiaM  MOCTPOEHHUS  JI0Ka3aTeJbCTB.  3HAKOMCTBO  C  JJIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIHOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBINIIICHUS
00y4aronuxcsi, MO3BOJISIET UM CTPOUTH CBOW PACCYKJICHUSI HA OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHUECKOTO MBIIIJICHUSI.

B yuebHoM Kkypce «Anrebpa W Hayajlla MaTE€MaTUYECKOrO aHaJu3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJIETEH peaTbHBIX
CUTyallMii, HCCIEAOBaHUS JTHX MOJENIC C TOMOIINBIO ammapara aiareOpsl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTaIluu MOJYyYCHHBIX pe3yJbTaTtoB. Takue
3a/IaHUs BIUIETEHBI B KaXK/IbIN W3 pa3jeioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTro Kypca MIMPOKO WCIIONB3YEeTCs I PEHIeHUs TMPHUKIaAHBIX 3amad. [Ipu
pPEIICHUN  pEabHBIX  MPAKTUYECKUX  3a7ad  oOydJaroniuecs  pa3BUBAIOT
HAOMIOAATeNIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTMI0, 0000maTh W KOHKPETH3UPOBaTh  MIpoOsemy.
HesarenbHocTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM YUeOHOTO Kypca «Anredpa v Havasa
MaTeMaTUYECKOT0 aHAIU3a.

Ha wu3ydenne yueOHOTO Kypca «AjnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanmu3a» orBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 JacoB (4 4aca B HEJICIIO).



COAEPXAHUE OBYUYEHMUSA
10 KJTACC

Yuciia 1 BHIYMCTICHUS

PaunonanbHbpie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHeuHbIe mepuoauueckue apodu. [Ipumenenue apobel M MPOLEHTOB MJIs
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUM U PEAIbHOM KU3HH.

JeiictBuTenpHple  4ucia. PanuoHanbHBIE UM MPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepauMM ¢ JCWCTBUTENbHBIMU  yHuciIaMd.  Moayib
JEUCTBUTEIBLHOTO YUCIAa U €ro cBoicTBa. [Ipubnmx€HHbIE BHIYMCIICHHMS, TIPABUIIA
OKPYTJICHHUSI, IPUKUJIKA U OLICHKA PE3YJIbTaTa BEIYUCICHUM.

Crenenp ¢ nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HNOJIXOJAIIEeH (POPMBI 3aITUCH AEUCTBUTENBHBIX YNCENT JJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudmeTrnuecknii KOpeHb HATYPaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHb C panMOHAIBHBIM [IOKAa3aTeleM W €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIBHBIM IOKA3aTEJIEM.

Jlorapudm uyucna. CpoiictBa sorapudma. JlecsaTUuHblE W HaTypajlbHbIE
JoTapu(MBbI.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa W TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS W ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OcCHOBHBIE METO/BI PEUICHUS LETIbIX U APOOHO-PALMOHAIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOMW. JleJeHue MHOrodjieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIbIMU
koappumentamu. Teopema Buera.

[IpeoOpa3zoBaHUsI YNCIOBBIX BBIPAKEHUN, CONEPHKAIIMX CTEIIEHN U KOPHH.

WppanroHanbHble YpaBHEHUS. OCHOBHBIE METO/BI peLIeHus
UPPALMOHATIBHBIX YPABHEHUM.

Iloka3artenbHble ypaBHeHUS. OCHOBHBIE METOJbI PEIICHMS IOKa3aTEIbHBIX

YPaBHECHUM.

[IpeoOpazoBanue BRIpaXKECHUH, COACPIKANTUX JTOTAPU(MBI.

Jlorapudmuueckue YpaBHEHHUSI. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMHUUECKUX YpaBHEHUI.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyJIbI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHNN. PelieHne TpuroHoMeTpuyeCcKuX ypaBHEHUN.



Pemienne cucrem JNMHENMHBIX ypaBHEHUWA. MaTpuiia CHUCTEMbI JIMHEWMHBIX
ypaBHeHMI. Ornpenenurens MaTpuibl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYHCICHHUE €r0 3HAYEHUS, TPUMEHEHUE OINPEACIUTENS I PEIICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHUW. PellleHne NpUKIAAHBIX 337a4 C IOMOIIbIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccimenoBaHne DOCTPOEHHOW MOJEIU C
MIOMOILBIO MaTPHUIL U OIIPEIETUTEIEH.

[locTpoeHne MaTeMaTHYECKUX MOZENEN PEaTbHOM CHUTYyallMd C IOMOUIBIO
ypaBHEHUN M HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTHYECKUX 3a/ad U 3a/lad U3 pa3IuyHbIX oOJacTeldl HayKd M peajbHOU
KU3HU.

DOyHKuMU ¥ rpapuku

OyHKMsA, crnocoObl 3amaHus ¢GyHKIUMUA. B3auMHO oOpaTHble (QYHKIIMH.
Komnozumuss Qynkumit. ['paduk ¢GyHKIMH. DIeMeHTapHbIE MTpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHuil pyukiuu. Hymm QyHkiuu.
[TpoMexyTkH 3HaKONOCTOSHCTBA. YETHBIE M HeuéTHbIe QyHKUUH. [lepuoanueckue
dbyukiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbyukiuu. Haubonbinee u HauMeHbIee 3HaUeHUST (DYHKIIUU Ha POMEKYTKE.

Jluneiinas, KBaapaTuyHas W JPOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEJOBAaHHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LEJIbIM TMOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa UM rpaduK KOpHS N-OM cTeneHu Kak (GyHKUIUU OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazarenbHast u Jorapupmudeckas (yHKIUH, UX CBONCTBA U TpauUKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 15 pelieHUs ypaBHEHUH.

Tpuronomerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKLHIA YUCIOBOTO apryMEeHTA.

OYHKIMOHAIBHBIE 3aBUCHMOCTHM B peEaJbHBIX IMpoleccax M SBICHUSX.
['paduixy peasbHBIX 3aBUCUMOCTEN.

Havaja MaTeMaTH4eCcKOro aHajamusa

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IIOCJIEAOBAaTCILHOCTEH. MeTox
MaTeMaTUYECKON WHIYKUWU. MOHOTOHHBIE u OTpaHUYCHHbIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3HUKHOBEHUS MAaT€MaTHYECKOrO0 aHAIM3a Kak
aHanM3a OECKOHEYHO MaJIbIX.

Apudmernueckast 1 reoMeTprueckas nporpeccuu. beckoneuHo yObiBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
IIPOrpeCcCry. JIMHENHBIN U SKCIIOHEHIIMAIBHBINA pocT. Uucino €. Popmyiia ClI0KHBIX
IpoueHTOB. lcnosmb30BaHWEe NPOrpeccHH U PELICHUS peajbHbIX 3a1ad
IIPUKJIATHOTO XapaKTepa.



HenpepoiBable ¢GyHKIMM W UX CcBoOWcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GyHKIMIA HENPEphIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB [IJI1 PELICHUST HEpPaBEHCTB. lIpuMEHEHHE CBOWCTB HENPEPBIBHBIX
GyHKUMIA 1S pelieHus 3a1ay.

[lepBas u BrOpasi mpousBoaHbIe PyHKIMU. OTpeaeneHrue, reOMeTPUIECKU 1
(bu3HYeCcKuit CMBICT TPOU3BOAHON. Y paBHEHNE KacaTeNbHON K TpaguKy GyHKIIUU.

[Ipou3BogHble  BJEMEHTapHbIX  (YHKLHM. [IpousBogHass  CyMMBbl,
MPOU3BEACHUS, YACTHOTO Y KOMIO3ULIMK (yHKIIHIA.

MHoxecTBa M JIOTHKA

MHOKeCTBO, OIepanuu HaJ MHOKECTBAMU M MX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. [IpumeHeHHE TEOPETUKO-MHOMKECTBEHHOIO — amnmapara s
ONMMCAHUs PEaJbHBIX IPOLECCOB U SBICHUM, NPU PEUIEHUH 3aJad U3 JPYTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTEMaTHUYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KITACC

Yucsia v BbIYMCJIEHUS

HarypanbsHbie u nensle yncna. [IlpumeHeHne Npru3HAKOB JEIMMOCTH LEIbIX
yuces, HanOonpImuii oOmuii menurend (manee — HOJ]) m HamMensinee oOmiee
kpatHoe (nanee — HOK), octaTkoB o Mmoaysto, anroputma EBkinaa uist pereHus
3a7a4 B LEJIbIX YUCIAX.

KommnekcHble uucia. AnreOpaudeckas M TpPUTOHOMETpUYecKas (HOpMbI
3aliCH KOMIUIEKCHOTO 4YHcia. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
gucnamu. M3o00pakeHne KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oi creneHu u3 KOMIUIEKCHOrO uuchia. [IpumeneHue
KOMILJIEKCHBIX YHUCET IS PEIICHUS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa U COBOKYMHOCTh YypaBHEHMM M HEPABEHCTB. PaBHOCHWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTRA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKHUX  ypPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PelieHrne TpuroHoOMETpUYECKUX HEPABEHCTB.

OCHOBHBbIE METOABl PEIICHUS TOKAa3aTeNIbHbIX W  JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEMICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TApaMETPamMHu.



IIpumeHeHne  ypaBHEHUM, CHCTEM W HEPaBEHCTB K  PELICHHIO
MaTEMaTHUYECKUX 3aJad U 3a/Jad U3 pa3IuyHbIX o0jacTeldl HayKu M peajbHOU
YKW3HU, UHTEPIIPETALINS MIOTYYEHHBIX PE3YJIbTATOB.

DYyHKIUU U TPAPUKHU

I'padux xommosuruu Qyskiuit. ['eomerpudeckue o0Opa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruueckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

['padprueckne MeToabl pelieHHs ypaBHEHM U HepaBeHCTB. ['paduueckue
METO/Ibl PELLICHUS 3a]1a4 C TapaMeTpaMH.

Hcnonp3oBanne rpadukoB (GyHKUMNA Ui HCCIENOBAHUS MPOLECCOB U
3aBHCUMOCTEM, KOTOpbIE€ BO3HUKAIOT IPU PEILICHUH 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HH.

Havana mareMaTH4eCcKOro aHAJIN3a

[IpumeHneHne MpPoOU3BOIHON K UCCIIETOBaHHUIO (QYHKIMI HA MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxokneHue  HamOOJbIIEr0 M HAaUMEHBIIETO  3HAYEHUH
HENpepbhIBHON (QYHKIIUU HA OTPE3KE.

[IpumMeHeHne TPOU3BOJHOM U HAXOXKACHUS HAWJIY4dlller0 pELICHHS B
NPUKIAIHBIX 3a/adax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoXkIeHus epBOOOPaA3HbIX.

WNurerpan. ['eomerprueckuii CMBICJI MHTErpaia. Brruucnenune
ornpeaenéHHoro nuTerpaia mno gopmyine Hetorona-JleitOuuna.

[Ipumenenue uHTErpajia Al HAXOXKIEHUS IUIOIMANEH MIOoCKUX (GuUryp u
00BEMOB Fr€OMETPUUECKUX TEI.

[Ipumepsr pemenuii auddepeHIMaNbHBIX ypaBHEHUNH. MaremaTtuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C MNMOMOLIBI  Au(depeHInaIbHbIX
YPaBHECHUM.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHHMA

JINMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMH 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHMCKOro  0OIecTBa,  MPEJACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUMH,
MpoIeTyp TPaKTAHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W APYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUICKOM MaTEMAaTHUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTe€MaTHUYE€CKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTHXKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HAHHWE JTYXOBHBIX IEHHOCTEH POCCUHCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKH W JEATEIIbHOCThIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAas 3CTETHUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHHUH, pacCy IACHUMN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3uUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MaTeMAaTHUYeCKHEe 3HAHUSA B
WHTEpecax 3JI0pOBOTo M 0€30MacHOro 00pasa )KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3I0POBBIO (30pOBOE MHUTAHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTJIbIXa, peryisipHas (u3nvecKass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

FOTOBHOCTh K TpYyHy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpEC K
paznmuyHeiM  cepaMm  NMPOPECCHOHAIBHOM  JCSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymiedt mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,



FOTOBHOCTH M CIOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 Ha TIPOTSKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1ady MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYphl, IIOHUMAHHE BIIMSHUS
COIMAJIbHO-DPKOHOMHMYECKHUX IMPOILIECCOB HA COCTOSHUE MPUPOTHON U COIUATILHOU
Cpe/ibl, OCO3HaHUE III00AIBHOTO XapaKTepa IKOJIOTHUECKUX MPpoOieM, OpUeHTAIUS
HAa TPUMCHCHUE MaTEMAaTHYECKUX 3HAHUW ISl pelieHusl 3agad B 00JacTu
OKpY>Kalollel cpelibl, IJIAHUPOBAHUE IIOCTYNKOB W OILIEHKH HUX BO3MOXHBIX
IIOCJIEACTBUAN IS OKPYKAIOLEH CPEIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U  OONICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTEeMaTUYeCKOW HayKH Kak c(epbl UYeTOBEYECKON eATEIHHOCTH, JTaloB ¢
pa3BUTUA W 3HAYUMOCTH [UJIS Pa3BUTUS UMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJbTYpOM KakK CpEJACTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIISITh TMPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEeIbHOCTD
WHJIMBUAYAJIbHO U B TpyTIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeqbHbIe yHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

Bba3oBble jioruyeckue aeiicTBUs:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSATHH, OTHOMIEHWHA MEXAy TOHATHIMH, (opMyIupoBaTh
OTIpeJICIICHNS TIOHATHIA, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(DHUKAINH,
OCHOBaHMS /17151 0000IIEHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBISIBIIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHBOPCYUS
B (pakrTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKICHUSX, MpEIaratb KPpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUHNIL;

JienaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO J0KA3aTEIhCTBA MATEMATHUECKUX YTBEPIKIACHUHN
(MpsiMBIC W OT MPOTUBHOTO), BEICTPANBATh apTYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHuss ydeOHOW 3amayu  (CpaBHMBAaTh HECKOJBKO
BapUAHTOB  pEIICHUS, BBHIOMpAaTh Hamboysiee TMOAXOAAIMHMK ¢ y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBble uccienoBareabckue AeiicTBUS:

UCIIOJIb30BaTh BOINPOCHl KaK HCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS,
bopMynupOBaTh  BONPOCHl,  (PUKCHPYIOUIME  MPOTUBOpEUHE,  MOpodseMy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINIO, MHEHUE;

IPOBOAMUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEMaTHUECKOTO 00BEKTa, SIBICHUS, TPOIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKTY OOBEKTaMHU, SBICHUSMH, MPOIIECCAMU;

CaMOCTOATENFHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOTO  HAONIOACHMS, HCCIENOBaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 000OIICHUH;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpPOIECCa, a TaKXKe BbIIBUTaTh
IPEIMOIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nndpopmanueii:

BBISIBIIATH Je(UUIUTHI HMHGOPMAIIMK, JAHHBIX, HECOOXOJIUMBIX JIJIsi OTBETA Ha
BOIPOC U JIsl pEIICHUs 3a/1a4H;

BbIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO PA3THYHBIX BHIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMH(OPMALIMIO, MPEACTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITLHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHHBeEpPCcAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIPUHUMATH U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMH  OOIIEHUSI, SICHO, TOYHO, T'PaMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS IO XOJy PEIICHUS 3aadH,
KOMMEHTHPOBATH TOJIYYCHHBIA PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHsSI 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOI TEMBI,
HpO6J’I6MBI, pemaeMoﬁ 3aJa4H, BBbICKA3bIBATh HWACH, HALCJICHHBIC Ha IIOUCK
pelIeHUsI, COMOCTABIATh CBOM CYXKIEHUSI C CYXICHHSAMU JPYyTUX yYaCTHHUKOB
Jyajora, oOHapyXUBaTh pas3liMude M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (opme
(bopMyIUPOBaTh PA3HOTIIACHS, CBOU BO3PAKCHUS,

HpeI[CTaBJ'ISITB pGSYJ'IBTaTBI peﬂleHI/IH 3aJga4du, BKCHepI/IMCHTa, HCCJICAOBaHUA,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUICHHS € Y4&€TOM 3aaad
MPE3EHTAlMU U 0OCOOEHHOCTEH ay TUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHbIe Y4eOHbIE NeiCTBUA



Camoopranusanus:

COCTABJISITh ILJIaH, AJITOPUTM PEILICHUS 3a1a4d, BEIOUpPATh CIOCOO pElIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ y4ETOM HOBOM MH(MOpMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHbIN HHTEJLJIEKT:

BIIAJICTh ~ HAaBBIKAMHM  TO3HABATENLHON  pedeKkcuu KaKk  OCO3HAHUS
COBEpPIIAEMbIX JACHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJCTh
criocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJIS IpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEUICHUU 33Ja4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN M YCIOBUSAM, OOBSICHITH TPHYUHBI
JTOCTIDKCHUSI WUIH HEIOCTHKEHUST PE3YNIhTATOB JCSITEILHOCTH, HAXOIUTh ONIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U UHAUBUIYTHHOU
paboThl MpH peIIeHHH Y4YeOHBIX 3ajlady, MPUHUMATh I€JIb COBMECTHOM
NEATEIHbHOCTH, IJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI paboOT, JIOTOBApUBATHCS, OOCYXKIaTh TMPOIECC U PE3yJbTaT paldoTHl,
000011aTh MHECHHUS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TPyHHoBBIX (hopMax paboThl (00CyxkAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITypPMBl» H WHBIE), BBIIOJHATh CBOK YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHCTBHUS C JIPYTMMHU YJ€HAaMH KOMAaH[bI, OLCHUBATh
KaueCTBO CBOEro BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJMETHBIE PE3YJ/IbTATBI

K xoniy obOyuenuss B 10 kJjacce 0OydyaromIMICS TMOJYYUT CIECAYIOIIHNE
MPEAMETHBIC PE3yJIbTaThl TI0 OTACIBbHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTEeMaTHYECKOTO aHaTTU3ay:

Yuciia 1 BbIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHITHSAMHU: PAIMOHAIILHOE YHCIIO, OECKOHEUHas
nepuoAnyYeckas ApoOb, TPOLEHTHl, HPPALUOHAIBHOE YHUCIO, MHOXXECTBa
palMOHAIBHBIX U JEUCTBUTENIBHBIX YUCEI, MOLYJIb AEUCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JpoOM ¥ TPOLEHTHI ISl PEIICHHs NPUKIAAHBIX 3aJad U3
PA3JIMYHBIX OTPACIICV 3HAHUN U PEATTbHOW KU3HU;

MPUMEHSTH NPUOIMKEHHBIC BEIYUCIICHUS, TIPABUIa OKPYTJICHUS, IPUKUIKY U
OLIEHKY PE3YJIbTaTa BbIYUCIICHH;



CBOOOJTHO ONEPUPOBATH TOHITHEM: CTENEHb C IIEJIBIM IOKa3aTeJeM,
UCIIOJIb30BaTh MOAXOISANIYI0 (hOpPMY 3alUCH NEUCTBUTENIBHBIX YUCEI JIs pEelICHUs
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpajbHOM
CTEIICHH;

CBOOO/IHO OIEPUPOBAThH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOOJHO OINEPUPOBATH MOHATUAMM: JIOTapu(dM UucHa, AECATHUYHBIE W
HaTypaJibHbIE JIOrapu(MBbL;

CcBOOOZHO ONEPUPOBATh MOHSTUAMU: CHUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC
YUCJIOBOTO apIyMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCHUHYC, aPKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOOJHO OMEpPUPOBATH MOHITUSIMU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIE YPAaBHEHUS U YPABHEHUA-CIIEICTBHS], PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHSTh pa3IMYHblE METOJbl pPEIICHHUS palMOHAIbHBIX U JApPOOHO-
pAalMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOM MEPEMEHHOM,
MHOTOWJIEH ¢ LedbMH KO3 (UIMEHTaMH, KOPHH MHOTOYIeHa, IPUMEHATH
JIEJIEHNE MHOTOYIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pEIeHUs 3a/ay4;

CcBOOOZHO ONEpUpPOBAaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHHIA,
MaTpula, ONpPENEIUTENb MATpulbl 2 X 2 M €ro TeOMETPUYECKUU CMBICI,
MCIIOJIb30BaTh CBOWCTBA OMNPENEIUTENA 2 X 2 Uil BBIYMCICHUS €ro 3HAYEHUS,
NPUMEHATh ONPEACIUTENN JJi PEUIEHUs CUCTEMBl JIMHEWHBIX YpPaBHEHUU,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMU C IMOMOILIBK) CUCTEMBI JUHEUHBIX YPaBHEHUM,
HCCIIEIOBATh IIOCTPOEHHBIE MOJCIHM C IIOMOLIBIO MaTpPULl W ONPENEINUTEICH,
WHTEPIIPETUPOBATH IOJTYYEHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOWMCTBA JIEWCTBHM C KOPHSIMHU [UIsi MpeoOpa3oBaHUs
BBIPAKCHU;

BBITNIOJIHATH MPE0Opa30BaHUs YUCIOBBIX BBIPAKEHUH, COJIEPIKAIINX CTEIIEHH C
PalMOHAIBHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA jorapudmMoB TUIst npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKECHHI;

CBOOOJHO OMNEPHUPOBATH MOHATHSIMHU: HppPAIMOHAJIbHBIE, MMOKa3aTeJbHbIE U
JorapuMUYECKHE YPaBHEHHUS, HAXOAUTh X PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
IIEPEXO0I0B WIH OCYLIECTBIISAS IPOBEPKY KOPHEW;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI JIJIsl MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKCHHUI;

cBOOOMHO OMEpUpPOBATh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEoOXoaumble (GOpPMYJBI  JUIsl  PEIIeHHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJIETTUPOBaTh pealibHble CHUTyallud Ha S3bIKEe anreOpbl, COCTABIATH
BBIpQXCHUS, YypaBHEHHWs, HEpPABEHCTBA IO YCJIOBHIO 3a/adyH, WCCIEI0BaTh
MOCTPOCHHBIE MOJICTIN C MCTIOJIb30BAHUEM alllapara ainreophl.

DOyHKUUM U rpaduku:

CcBOOOJHO ONEPUPOBATH MOHATUIMH: (PYHKIIHS, CIIOCOOBI 3aaHUs (PYHKIIUH,
B3aMMHO OOpaTHble (QyHKUIMHM, Kommo3unus GyHKIUH, Trpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE MTpeoOpa3oBanus rpaduKoB PyHKIUT;

CBOOOJIHO OIEPUPOBATH TOHIATHAMHU: O0JIACTH OMPENETICHUS W MHOMXECTBO
3HaYeHUHN PYHKINU, HYJTU QYHKIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZIHO ONEpUPOBaTh MOHATHAMH: UYETHbIE M HEUETHbIE (DYHKLHUH,
nepuoanyeckue QyHKUNUU, TPOMEXKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMYyMBbI U
MUHUMYMBI (pyHKIMK, HaumOoJblllee W HaWMMEHbIee 3HaueHWe (QYHKIUU Ha
IPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHIATUAMHU: CTENEHHAs QYHKIUS C HATYPaJbHBIM U
LEJNbIM [OKa3zareneM, rpapuk CTENEeHHOM (YHKIMH C HATypaJbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHu Kak (yHKIMH OOpaTHOM CTENeHH ¢
HaTypaJIbHBIM TTOKa3aTeleM;

ONEpPUPOBATh TOHATUAMU: JUHEHHAs, KBaJpaTU4Has U JIPOOHO-ITMHEWHas
(GYHKIIUH, BHITOJIHATE 3JIEMEHTApPHOE MCCIIE0BAaHUE U IOCTPOCHHUE UX TPaUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: IOKa3aTesNbHAs M JorapupmMuyeckas
GbyHKIMM, UX CBOMCTBA M rpaduKH, HCIOIb30BaTh MX rpadUKH AJis pElIeHUs
YPaBHEHUH;

cBOOOZHO OMEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OTpeieTieHue TPUTOHOMETPUYECKHUX (DYHKITUI YMCIOBOTO apTyMEHTa,;

UCIONIBb30BaTh rpaduku  (QyHKUMH JUIsl  HMCCIEAOBAHMUS TPOIECCOB U
3aBUCHUMOCTEHN MpPU PELICHUM 3aJa4 U3 JIpYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCIMOCTH MEX]Ty BETUUHMHAMU;

Hauyana maTeMaTH4eCcKoro aHajam3a:

CcBOOOZHO ONEpUPOBATh MOHATUAMU: apuUPMETHUYECKas M TeoMeTpUuecKas
mporpeccusi, 0eCKOHEUHO yOBIBArOIasi TeOMETPUUECKasi IPOrpeccusi, TMHEHHBIN 1
OKCIIOHEHIIMATBHBIA POCT, (hOpMyJia CIOKHBIX MPOIICHTOB, UMETh TPECTaBICHHE
O KOHCTaHTE,

UCIIONIb30BaTh MPOrPECCUU Ui PEIICHUS PEANbHBIX 3a/Jay MPUKIIATHOTO
XapakTepa;



CBOOO/IHO ONEpUPOBATH MOHITUSIMU: I1OCIIEI0BATENILHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEIOBATEIIbHOCTEW, MOHOTOHHBIE M OTPAaHUYEHHBIE IIOCIEIOBATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKJICHHMS MAaTeMaTUYECKOrO aHaln3a KaK aHalau3a
OCCKOHEYHO MAJIbIX;

CBOOOZHO OINEpPUPOBaTh MOHATUSMU: HENPEPBIBHbIE (PYHKIMH, TOUYKU
paspsbiBa rpaduka GyHKIIMHA, aCUMIITOTHI rpaduka QPyHKIUY;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHS, HENpEepbIBHAs Ha OTPE3KE,
IMPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKUMN JUIsl pELICHUs 3a]1ay;

CBOOOZHO OIEpUpOBaTh MOHATUSMU: TIEpBasi U BTOpas IMPOU3BOJHBIC
byHKIMY, KacaTteabHas K TpaduKy QyHKIUY,

BBIYUCIIATH [IPOU3BOJAHBIE CYMMBI, IIPOU3BEIACHUS, YaCTHOIO U KOMIIO3ULIMU
NBYX (PyHKUUH, 3HATh IPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIIUI;

UCIIOJIb30BaTh TEOMETPUUYECKUM U (PU3UYECKHIl CMBICT MPOU3BOIHOMN IJis
pemeHus 3aaad.

MHoxecTBa M JIOTHUKA:

CBOOOZIHO  ONEpUpPOBaTh  MOHATUSMHU:  MHOXKECTBO, ONEpaluu  Hax
MHOKECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jyisi OMUCAHUs peajbHbIX
IPOLIECCOB U SIBJICHUH, NIPH PELICHUHU 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOJHO OIEpUpPOBaTh MOHATUSMU: OIpEAeSiCHUE, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOI0 OOBEKTA, 10KA3aTENbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kjacce oOydaromuiics MOIYYUT CIEIYIOIINE
IpeIMEeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paboueil mporpamMmbl yueOHOTrO
Kypca «Anredpa ¥ Hayajia MaTEMaTHYECKOI0 aHAJIN3a»:

Yuciia 1 BHIYMCTICHUS:

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: HATypaJIbHOE M LEJIOE YHCIIO,
MHOKECTBA HAaTypAJIbHBIX M LEJbIX YUCEN, MCHOJb30BaTh MPU3HAKU AEIUMOCTU
uensix yncen, HOJ m HOK HaTypanbHBIX 4Mcen ajs pelueHus 3a1ad, IPUMEHSTh
anroput™m EBKina;

CBOOOZHO OIEpUpPOBaTh IOHATHEM OCTaTka [0 MOJIYJIO, 3alUChIBATh
HATypaJbHbIE YHCTIA B PA3IMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJHO OMNEpPUPOBATh MOHATHUAMM: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHUCEJI, MPEJCTaBIATh KOMIUIEKCHBIE 4YMCia B ajredpanyeckoil u
TPUTOHOMETPHUUECKON (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMU U
M300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH.



YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: HUppAIlMOHAIIbHBIE, IMOKa3aTeJbHbIE U
jJorapu@MUUYecKue HEPaBEHCTBA, HAXOIUTh WX PEHICHUS C  TOMOIIbIO
PaBHOCWJIbHBIX MEPEXOJIOB;

OCYUIIECTBJISATh OTOOpP KOpPHEH TIpH PEIIEHUH TPUTOHOMETPHUUECKOTO
YPaBHEHUS;

CBOOOJHO OMEPUPOBATH MOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOO0XOoIuMble  (OpMYJIbI ISl  PEIICHUST OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMIEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTb YPaBHEHUU H
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALIMOHAIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTEIbHbBIX U
Jorapu(MUYECKUX YPaBHECHUI 1 HEPABCHCTB;

pelarhb palMoOHaIbHbIC, HMppalroOHaIbHbIE, MIOKA3aTeJbHbIE,
jJorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHHMs] M  HEPABEHCTBA,
coAep Kalye MOIYJIA U [lapaMeTphl;

MPUMEHSATH TpauUyecKre METOJIbI JIJIsl PEIICHUs YPaBHEHUM U HEPABEHCTB, a
TaKXe 3a/1a4 ¢ apaMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyalldd Ha S3BIKE aureOpbl, COCTABIATh
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HUX CHCTEMBI II0 YCJIOBHUIO 3a/a4H,
UCCJIEIOBATh TOCTPOCHHBIE MOJIEM C MCIOJIb30BAHMEM afmapara aireopsl,
MHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

DOyHKUUM U rpaduku:

CTpOUTh TpadUKU KOMMO3UIUK (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJIEIOBAHMS M CBOMCTB KOMIO3UIIMU ABYX (DYHKITHIA;

CTPOUTh TEOMETpUYECKHe O00pa3bl ypaBHEHM M  HEPABEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJHO  ONEPUPOBATH TMOHATUSIMU: TpapuKd TPUTOHOMETPUUYECKUX
dynxumi;

OpUMEHATh (GYHKUUU JIS MOJEIUPOBAHUS M HUCCICAOBAHHUS pealbHBIX
IIPOLIECCOB.

Hauana MmareMaTH4eCKOro aHAIHU3A:

MCIIOJB30BaTh MPOU3BOHYIO JJIsSI UCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y BKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMU HETIPEPHIBHOW Ha
OTpE3KE;

WCMOJIb30BaTh MPOU3ZBOAHYIO 11 HAXOXKJCHUS HAWIY4dlIero pEIICHUS B
MPUKIAJHBIX, B TOM 4YHCIE€ COUHAIbHO-DKOHOMUYECKUX, 3aJadax, st



OTIpEJIEICHUs] CKOPOCTH U YCKOPEHHUs Ipoliecca, 3aJaHHOro (opMyJion WU
rpaduKom;

CBOOOZHO OMEpUpOBaTh TOHATUSAMHU: TEPBOOOpa3Hasi, OMpeAeHEHHBIN
UHTETpaJl, HaXOAWUTh NEPBOOOpA3HbIC SJIEMEHTAPHBIX (YHKIHMA U BBIYUCIATH
uHTerpan no gpopmyne Hetotona-Jleionua;

HAXOUTh IJIOLIAAN IJIOCKUX (PUTYP U 0OBEMBI TEJ C MOMOIIBIO HHTETpaIa;

UMETh TPEJCTABICHHE O MaTEeMAaTHUYECKOM MOJICIMPOBAHUHM HA TMPUMEPE
cocTaBlieHUs TU(PPepeHIIMaIbHBIX YPAaBHEHU;

peliath MpUKJIaJHbIE 3aJa4yd, B TOM YHUCIE COLUAIbHO-DKOHOMUYECKOTO U
($u3NYECKOro XapakTepa, CpeJICTBAMH MaTeMaTHYECKOTO aHaIN3a.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIACC
KoauuecTBo 4yacoB JleATeJILHOCTD
DJIeKTPOHHBbIE
YUHTEJS € y4eTOM
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie) .
KouTtposbhbie pabouei
n/n NpOrpamMMmbl Bcero o0pa3oBaTejbHbIe
NpOrpamMMbl
pecypcsbl
BOCHUTAHUS
MHOXK€eCTBO AEHUCTBUTENBHBIX YNCEIL. obecrneunTh
MHorouieHsl. PaninoHanbHble ypaBHEHHS U yCTaHOBIICHHC
. 24 bu6mmoreka [JOK JOBEPHUTENBHBIX
HepaBeHCTBa. CHCTEMbI TUHEHHBIX N
OTHOILICHHUU MCKAY
ypaBHCHUHU yYdTeIeM W €ro
Oynknuu 1 rpaduku. CreneHHas GyHKINS C yCHUKaMH,
12 CIOCOOCTBYIOIIUX
L[eJIbIM TIOKa3aTeseM
MMO3UTHUBHOMY
ApudpmeTnueckuili KOpeHb N-0i CTEHEHHU. 15 BOCIPUATUIO
HppanuonanbHble ypaBHEHUS ydamuMucA
TpeOoBaHM U TPOCHO
[TokazarenpHas yHkmnus. [TokazarenpHbIe 10 yunTens,
YpaBHEHHUS IIPUBIICUYCHUIO ux
Jlorapudmuyeckas GyHKIHS. BHUMAHMA K
b 18 00CyKIaeMoii Ha
orapupmMuUecKre ypaBHEHHUS ypoke  MHbOpMAIHH,
TpuronomeTpudeckue BeIpaXKCHUS U 29 AKTHBU3ALMH UX
YpaBHCHHS M03HABATEIIBHOM
JACATCIBHOCTH,
[TocnenoBaTenbHOCTH U POTPECCHU 10 - 106y, 1aTh
HenpeprsiBabie pyHkiuu. [IponsBoanas 20 IIIKOJIbHHKOB
coOmogate Ha YpoKe
oOmenpuHAThIE
[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 5 HOPMBI MOBECHUS,
SHAHMI npaBuia OOILIEHUSI CO
CTapuinuMu

(yuuremnsimu) u



CBEpCTHUKAMHU

(IIIKOJIBHUKAMH ),
MPUHLMIBL  y9eOHOH
JIUCTIUTUTAHBI "
caMOOpraHu3alyy,
MPUBJICKATh BHUMAHUS
IIKOJIbHUKOB K

LHEHHOCTHOMY AacIeKTy
W3y4yaeMbIX Ha ypoKax
SIBJICHUH, OpTraHu3anus
ux paboTsI c
MOJIy4aeMOd Ha YpOKe
COLMAILHO 3HAYUMOHN
nHpOpManmen -
WHUOHUUPOBAHUC €C
00CyKICHUS,
BBICKa3bIBAHUS
ydyamuMucsa CBOCTO
MHEHUS 10 €€ MOBOLY,
BBIPa0OTKHA CBOETO K
HEl OTHOIIICHHUS,

- WCTIOJIb30BaTh
BOCIIUTATENbHBIC
BO3MOXKHOCTH
coiepkaHus yueOHOTO
npeaMera qyepe3
JEMOHCTPALUIO JETAM
MPUMEPOB
OTBETCTBECHHOIO,
IPaXJaHCKOTO
MOBEICHUS,
IIPOABJIICHUA
YEJIOBEKOTIOOHS u
IoOpoCepAeTHOCTH,
gepes monoop
COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTEHHMS,



3a1a4 JUIs  pelieHHs,
MPOOIEMHBIX
CUTyaLHH U1
00CyXIeHUS B KJIacce
- IPUMEHSATHh HA yPOKE
WHTEPAKTUBHBIC
hopMbI paboTHI
yUaIuxcs:
MHTEIUICKTYaIbHBIX
UTp, CTUMYIHPYIOIIIX
MO3HABATEIbHYTO
MOTHUBAIINIO
IIKOJIbHUKOB;

T JIAKTHYECKOTO
Tearpa, rae
MOJTy4YeHHbIE Ha ypOKe
3HAHUS
OOBITPHIBAIOTCSI B
TearpasbHBIX
MMOCTaHOBKaX;
JIUCKYCCUH, KOTOpHBIE
JIAroT YYaIIAMCS
BO3MO)XHOCTh
nmprodpecTu OTIBIT
BE/ICHUS
KOHCTPYKTUBHOTO
QMasiora;  TPYIIIOBOU
paboTsl UM paboThHl B
napax, KOTOpbIE yd4ar
LIKOJIbHUKOB
KOMaHJTHOU pabore u
B3aUMOJICHCTBHIO c
JIPYTHMU JC€ThMU;

- BKIIOYaTh B YPOK
WTPOBBIE TIPOIIETYPHI,
KOTOpBIE ~ TIOMOTafoT
MOJIePKATh



MOTHUBAIMIO JE€TEd K
MOJIYYCHUIO  3HaHUU,
HaJaXKUBaHUIO
MMO3UTHUBHBIX
MEKINYHO CTHBIX
OTHONIIEHUH B KJjacce,
TIOMOTAfOT
YCTaHOBIICHUIO
oOpoXKeTaTeNbHOM
atMocepsl BO Bpems

YpoOKa;

- OpraHu30BaTh
medcerBo
MOTHUBHUPOBAHHBIX u
SPYAUPOBAHHBIX
yyalimxcsi Haja — HX
HEyCIEeBAIOINUMU
OITHOKJIACCHUKAMH,

JIAIOIIEro IIKOJIbHUKAM
COIIMabHO 3HAYMMBIH
OTBIT COTPYIHUYECTBA
¥ B3aHMHOM ITOMOIIH;

- WHUIUHPOBATH U
MOJIeP>KUBATh
HCCIEI0BATENbCKYIO
JIeSITENBHOCTD
IIKOJIEHUKOB B pPaMKax
peanu3anuu AMU
I/IHI[I/IBI/II[yaJII)HI)IX nu
IPYMITOBIX
HCCIIEN0BATEIbLCKUX
MPOEKTOB, YTO JacT
IIKOJIbHUKaAM
BO3MOYKHOCTD
puoOpecTH HaBBIK
CaMOCTOSTEILHOIO
penieHus



TEOPETUYECKOU

MpoOIeMbI, HaBBIK
TeHEPUPOBAHUS "
ohopMITeHUS

COOCTBEHHBIX  HJIEW,
HaBBIK YBaXXUTEIHHOTO
OTHONIECHUS K UYXKUM
uaesiM, oQOpPMICHHBIM
B paboTax JApyrux
HCCIIeIoBaTeIIeH,
HaBBIK  ITyOMUYHOTO
BBICTYIUICHUS  TIEPeT
ayTUTOPHEH,
apryMEHTUPOBaHHUS U
OTCTauBaHUA CcBOEH
TOYKHU 3PCHUS;

- IIPOBOJINTH
mpohOprUeHTAIIMOHHBIE
urpel.  Takux  Kak:
CUMYJSIIAN, JEJOBBIE
WTPBI, KBECTEI,
peuienue KENCoB
(curyanuii, B KOTOPBIX
HEOOXOAMMO TIPUHSTH
perieHue, 3aHATh
ONPENICTICHHY IO
MTO3HIINIO),
paCIIUPSIIOIINE 3HAHUS
IIKOJILHUKOB O THIaX

npodeccuii, 0
crocobax BBIOOpaA
npodeccuti, 0
JIOCTOMHCTBAX u
HEJOCTAaTKax TOM WU
UHOU HHTEPECHOMN
HIKOJIbHUKaM

npodeccroHaIbHOM



OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

TEMATHYECKOE IINTAHUPOBAHUE

JACATCIIBHOCTH.

11 KJIACC
KoaunuyecTBO yacoB JlesATeJIbHOCTD
DJIEeKTPOHHbIE
YUYHTEJS € y4eTOM
Ne HaumeHoBaHuMe pa3/ieioB U TeM (undposbie) .
KoHTpoubHbIe paboueii
n/n NPOrpaMMsbI Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl
pecypchl
BOCIIUTAHMSA
Uccnenosanue ¢pyHKOUN ¢ HIOMOIIBIO 00ecIIeynTh
. by 22 bu6mmoreka [JOK
MPOM3BOIHOM YCTaHOBJICHHUC
JOBCPUTECIIbHBIX
[TepBooOpa3Has u UHTETpa 12 OTHOLICHHIH MEKITY
I'paduky TPUrOHOMETPHUECKUX Y4HTEICM u cro
o YUYC€HHUKaMH,
¢dbyuknuii. TpuroHoMeTpuvecKue 14
CHOCOOCTBYFOIIUX
HEpaBEHCTBA MO3UTHBHOMY
HppanunoHanbHble, MOKa3aTEIbHbIE U BOCIIPHATHIO
24 ydamuMucs TpeOoBaHU
norapu@MuUecKre HepaBeHCTBA
U TPOCBEO  ydYWTels,
KommekcHbie uncia 10 TPHUBIICYCHUIO uxX
HatypanbHble U HETIbIe Yhca 10 BHAMAHHUA K
obcykaemMoll Ha ypoke
CucreMsl paliioHaIbHbIX, uHpOpMALWH,
UPPaLMOHAIIBHBIX MOKA3aTEIbHbIX U 12 AKTHBU3ALMH uX
[I03HABATENBHON

Jorapu(pMUUECKUX ypaBHEHUIN



3aznauu ¢ mapameTpamMu

[ToBTOpeHmEe, 0600IEHNE,

cUCTeEMaTU3alusd 3HaAaHUN

16

16

JeSITENIbHOCTH;
- o0y 1aTh
LIKOJIbHUKOB COOJIIOAATH
Ha ypoke
OOIIENPUHSATEIE HOPMBI
TTOBEICHYS, MpaBwiia
OOIIIEHNsT CO CTapIIUMHU
(yuuTensmu) u
CBEPCTHUKAMHU
(IIKOJIEHUKAMH ),
MIPUHLUTIBI y4eOHOM
JVCLUTUTAHBI u
caMOOpraHu3alluy,
NpUBJIEKaTh BHUMAaHUS
HIKOJIbHUKOB K
LHEHHOCTHOMY  acleKTy
M3y4aeMBIX Ha YpOKax
SIBJICHAW, OpraHu3anys
ux paboTHI c
MOJIy4YaeMOl Ha ypOKe
COLIMAIbHO  3HAYMMOM

nHQopMaImen —
MHULMUPOBAaHUE ee
o0cyKaeHus,
BBICKa3bIBaHUS
YYaIIIMHUCS CBOETO

MHEHHUSI 110 €€ IIOBOLY,
BBIPaOOTKH CBOETO K HEll
OTHOLICHUS;

- UCII0JIb30BATh
BOCIIUTATENbHBIC
BO3MOXHOCTH
colepkaHust  yuyeOHOTo
npeaMera yepes
JEMOHCTPALUIO  JETAM
NPUMEPOB
OTBETCTBEHHOTO,



TPa)XIaHCKOTO
MIOBEACHUS, MPOSBICHUS

YEIIOBEKOITIOOUS u
JI0OPOCEPIETHOCTH,
qyepes noaoop
COOTBETCTBYFOIIUX

TEKCTOB JUIA YTEHWS,
3alay IS PEUICHUs,
MPOONIEMHBIX CHTYyaIlui
Uit oOCyXOeHus B
KJiacce

- NPUMEHATH Ha YpPOKE
WHTEPAKTUBHBIC (OPMBI
paboTsl YHaITIXCs:
WMHTEIUICKTYaJIbHBIX HIP,
CTUMYJIUPYIOIIHX
[M03HABATEIIBHYIO
MOTHBAIHIO
HIKOJILHUKOB;
JUIAKTHYECKOTO Tearpa,
rae IOJydYeHHbIe  Ha

ypoke 3HAHUL
OOBITPBIBAIOTCS B
TeaTpalbHbIX
MIOCTAaHOBKAX;
JTUCKYCCHUH, KOTOpbIE
Jar0T y4alumMest
BO3MO>XHOCTb
npuoopecTH OTIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIAAJIora; IPYIIIOBOX

paboTel WM paboOTHl B
mapax, KOTOpbBIE YydJaT
IIKOJTbHUKOB KOMAaHTHOM
pabore u
B3aUMOJICHICTBHIO c



JPYTUMHU IETHMU;

- BKJIIOYaTh B YPOK
WUTPOBBIE  TIPOIIETYPHI,
KOTOpBIE TTOMOTaI0T
MOJIeP>KaTh MOTHUBAIHIO
JeTed K  TOJyY9eHUIO
3HAHWM, HaJaKHUBAHHIO
MO3UTHBHBIX
MEXKITMIHO CTHBIX
OTHOIIGHWH B KIiacce,
MOMOT 0T
YCTaHOBJICHUIO
IOOpOXKETaTEIIEHOM
arMocdepsl BO Bpems

ypoxa;

- OpraHU30BaTh
medcTBO
MOTHBHUPOBAHHBIX u
IpPYAUPOBAHHBIX
yUalmxcss ~ Haa — HX
HEyCIIeBaIOIUMHU
OJTHOKJIACCHUKAMH,

JTAIOMIETO  IIKOJIbHUKaM
COIMAJbHO  3HAYMMBII
OTIBIT COTPYIHUYECTBA U
B3aMIMHOM ITOMOIIIH;

- UHUIUHPOBATh U
MOJICP>KUBATh
HCCIIEZI0BATENbCKY IO
JIeSITSIILHOCTh
IIKOJIbHUKOB B paMKax
peanuzanuu UMHU
WHIMBHTY AJTbHBIX u
TPYIIOBBIX
WCCIIeI0BATEIBCKUX
MPOEKTOB, YTO  JIacT
MIKOJIbHUKaM



BO3MOXHOCTbH

npuobpecTH HaBBIK
CaMOCTOSTEITLHOTO
peteHus
TEOPETUUECKOI
npoOIeMblI, HaBBIK
TCHEPUPOBAHUS u
odopmIteHUS
COOCTBEHHBIX HJIEM,

HaBBIK  YBaXXUTEJIBHOTO
OTHOLICHUS K YYXKUM
uzaesM, opOpPMIICHHBIM B
paborax JIPYyTUX
HCCleoBaTe e, HaBBIK
MyOIMYHOTO

BBICTYIUICHUS nepen
ayIUTOPHUEH,

apryMEHTUPOBAaHUS U
OTCTaWBaHUA cBoel
TOYKH 3pEHNS,

- [IPOBOAUTH
npo¢OopHeHTAUOHHBIE
urpel.  Takux  Kak:
CUMYJSILMM,  JIEJIOBBIE
UTPBI, KBECTHI, PELICHUE
KeiicoB (cuTyaumi, B
KOTOPBIX  HEOOXOIUMO

MIPUHATH peluenue,
3aHATH  OMpPEICIICHHYIO
MTO3UIIHIO),

pacupsomue  3HaHUS
IIKOJIBHUKOB O THIIax
npodeccuit, 0 crnocodax
BEIOOpa Tmpodeccuit, o
JIOCTOMHCTBAaX u
HEJOCTAaTKax TOM WU
HHOUI UHTEPECHOU



HIKOJIbHUKaM
npodeccroHanbHOM
JESITeNbHOCTH.

OBIIEE KOJIMYECTBO YACOB I10

[MPOTPAMME 136 10



IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne i/

10

Tema ypoka

[[MHOk€eCTBO, ONepaliiy HaJl MHOKECTBAMHU
U UX CBOMCTBa

Huarpammsl Ditnepa-Benna

[IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO
anmnapata JJisl pelieHus 3a1a4
Pannonanphbie uncia. OOBLIKHOBEHHBIE U
JIeCATUYHBIC TPOOH, TTPOIICHTHI,
OECKOHEYHBIC TTEPUOTUIECKHE TPOOH.
BXo1HOM KOHTPOJIB.

Pannonansubie uncia. OOBLIKHOBEHHEBIE U
JIECATUYHBIE TPOOH, TIPOIICHTHI,
OecKOHEYHbIE IEpUOANYECKUE Apoodu
[Ipumenenue apodeii U NPOLEHTOB IS
pelieHus: IpUKIaAHbIX 3a]a4
[Tpumenenue apobeii U IPOIEHTOB IS
peuieHus NpUKIaJaHbIX 3a1a4
JleiicTBUTENIbHBIC YKCIa. PalimonanbHbIe U
HppalvoHaJIbHbIEC YHCIIa
ApudmeTnueckue onepanuu ¢
JICHCTBUTEIILHEIMY YHCIaMU

Monaynb IEMCTBUTENBHOTO YUCIIA U €T0

KoauuyecTBo yacoB

Bcero

KounTposbHbIe
padoThI

DJIEeKTPOHHbIE

uudposbie
o0pa3oBaTte/ibHbIE

pecypcsl

but6mmoreka [JOK



11

12

13

14

CBOMCTBA

[TpuOnmxEHHbBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IIPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYUCIICHAN

OcHOBHBIE MCTOJBI pCHICHUA LEJIbIX U
JpOOHO-paLlMOHAIbHBIX YPaBHEHUN U
HEPaBECHCTB

OCHOBHBIE METO/IbI PEILICHHS LIEIbIX U
JpOOHO-paLlMOHAIBHBIX YPaBHEHUN U
HEpPaBEHCTB

OCHOBHBIE METO/IbI PEIICHHS LIEIbIX U
JpOOHO-paLlMOHAJIbHBIX YPaBHEHUN U
HEPABEHCTB

15

16

17
18

19

20

21

MHOro4ieHsl OT OJHOW HEPEMEHHOM.
JlemeHre MHOTOYJICHA HA MHOTOYJICH C
ocratkoMm. Teopema besy

MHoTO4IeHBI ¢ TeIbIMA KO3 PHUITIEHTAMH.
Teopema Buera

Pemenne cucreM TMHENHBIX ypaBHEHUI
Pemienue cucrem TMHEHHBIX YpaBHEHUI
Marpuiia CUCTEMbI TUHEUHBIX YPABHEHHIA.
Omnpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIUHCIICHUE €r0 3HAYCHUS

Onpenenurens MaTpuLbl 2X2, ero
r€OMETPUYECKHUM CMBICII U CBOMCTBA;

BBIYHCJICHHUEC €I'0 3HAYCHUA

HpI/IMCHCHI/Ie OMPCACIIUTECIIA AJId PCUICHUA



22

23

24

25

CUCTEMBI JINHEWHBIX YPaBHEHUU
Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMBI JINHEHHBIX YpaBHEHU
Pemenue npukiaaHbIX 3a1a4 ¢ IOMOIIbIO
CHCTEMBI JINHEVHBIX YPAaBHEHUI
KonrponsHas pabdora: "PanmonanbHele
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

OyHKIHS, CIOCOOBI 3aaHusl PYHKIIUH.

Bsaumno oOpatnbie ¢pynkuu. Kommnosuius

byHKIUH

26

27

I'paduk pyHkunu. JnemMeHTapHbIe
npeoOpa3zoBanus TpadUKOB yHKITHHA
OO6nacTh ornpeneIeHust © MHOKECTBO
3HaueHui pynkuuu. Hynu ¢pyHkimm.
[TpomesxyTKH 3HaK MOCTOSTHCTBA

28

29

30

31

32

YérHble 1 HEYETHBIC (DYHKIIHUH.
[Tepuonnueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

MakcuMyMBbl U MUHUMYMBI (DYHKIIUH.

HauOonpIiee 1 HauMeHbllIee 3HAYCHNUE
(GYHKIMU Ha TPOMEKYTKE

Jlunelinas, kBagpaTuyHas u JpOOHO-
TUHeHas pyHKIUn

3J'I€M€HT&pHO€ HCCIICOAOBAHUEC U IIOCTPOCHUEC

rpaduKOB STHX (YHKIUI

3JI€M€HTapHOG HCCIICAOBAHUC U IIOCTPOCHUC

rpaduKoB 3THUX YHKLIUH



CrerneHs ¢ TCJIBIM ITOKAa3aTCJICM. bunom

33 Hprorona

34 Crenens ¢ nensIM nokasareneM. buaom
Herotona

35 CreneHHast QyHKIUS C HATypalbHbIM U
1esbIM MokaszaresneM. E€ cBoiicTBa u rpaduk

36 Konrponsnas pabdora: "Crenennas
¢yukuus. E€ cBoiicTBa u rpapux"

37 Apudmernueckuil KOpeHb HaTypabHON
CTEIICHU U €r0 CBOMCTBA

38 Apudmernieckuil KOpeHb HaTypaTbHON
CTEIIEHHU U €r0 CBOMCTBA

39 ITpeoOpa3oBaHus UNCIOBBIX BBIPAXKEHUH,
COJZIeprKalluX CTENEHU U KOPHU

40 [IpeoOpazoBaHms YHCIOBBIX BHIPAKEHUH,
COZleprKalluX CTENCHU U KOPHU

41 [IpeoOpa3oBaHys YMCIOBBIX BBIPAKEHUH,
COZIeprKaIUX CTEIICHU U KOPHH
WppannonansHele ypaBHeHN. OCHOBHbIE

42 METO/Ibl PEIICHUS UPPALMOHATIBHBIX
ypaBHEHUI
HppanunonaneHele ypaBHeHN. OCHOBHbIE

43 METO/Ibl PELICHUS UPPALMOHAIBHBIX
yYpaBHEHUU
Uppaunonanbusie ypaBHeHUsS. OCHOBHBIE

44 METO/Ibl PELICHUS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PEIICHUHT




UPPALMOHAIIBHBIX YPaBHEHUU

PaBHOCWIIBHBIE IEPEXO/IBI B PELIEHUHN

46 UPpaLMOHANIBHBIX YpaBHEHUI

47 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUU
UppaIMOHAILHBIX YPaBHEHHH

48 PaBHOCHIIbHBIE TTEPEXO/Ibl B PEIICHUN
UppalMoOHAIBHBIX YPaBHEHHH
CaoiicTBa 1 rpaduK KOpHS N-0i CTETICHU

49 Kak (pyHKIMM 00OpaTHOM CTENEeHH ¢
HATypaJbHBIM MOKa3aTelleM
CBoiicTBa 1 rpauk KOpHsS N-0ii CTETIEHU

50 KaK (YHKIIMH OOpaTHOM CTETICHH C
HATypaJbHBIM TOKa3aTelleM
Konrponsnas pabdora: "CpoiicTBa u rpadux

o1 KOpHs N-o¥ creneHu. MppanroHanbHbie
ypaBHEeHUA"

59 CreneHb ¢ pallioHAJIbHBIM TTOKA3aTeNIeM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAJIbHBIM ITOKa3aTeNIeM U
e€ CBOMCTBA

54 CreneHb ¢ pallMOHaJIbHBIM MTOKA3aTeIEeM U
€€ CBOMCTBA

55 [TokazarenbHast pyHKINA, €€ CBOWCTBA U
rpadux

56 Hcnonws3zoBanue rpaduka GyHKIUN IS
pelleHus ypaBHEHU

57 Hcnonb3oBanue rpaduka GyHKIUN 15

pelLIeHNs] YpaBHEHU




ITokazarenbHble ypaBHEHUSI. OCHOBHBIE

58 METObI PEIICHUS OKA3aTeIbHbIX 1
YpaBHEHUU
[TokazatenbHble ypaBHEeHHs. OCHOBHbBIE

59 METO/bI PEIICHUS OKa3aTEeIbHbIX 1
YpaBHEHUU
[TokazatenbHble ypaBHEeHHs. OCHOBHbBIE

60 METO/Ibl PEIICHHUs TOKA3aTEIbHbBIX 1
ypaBHEHU

61 Kontponbnas padota: "[lokazarenpHas 1
¢ynkuus. [lokasarensHble ypaBHEeHUS"

62 Jlorapudm uucna. CoiicTBa Jorapudpma 1

63 Jlorapudm uncna. CoiicTBa jgorapudma 1

64 Jlorapudm uyucna. CpoiicTBa Jorapudpma 1

65 JlecaTuuHble U HaTYpaJIbHBIC JOTAPUPMBI 1

66 ECATUYHBIC U HATypaTbHBIE JIOTAPUPMBI 1

Ty

67 [Tpeobpa3oBaHue BhIpAXKESHH, COIEPIKALITIX 1
Jorapupmbl

68 [TpeobpazoBanue BBIpaXEHUH, COIEPIKAIINX 1
sorapu@msl

69 [TpeoOpa3oBanue BEIpAKEHNUH, COIEPIKAIINX 1
JorapupmMbl

70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudmuueckas GpyHkuus, e€ cBOWCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN AJis 1

peuieHusl ypaBHEHUN



Hcnonb3oBanue rpaduka GyHKIMA A5

3 peleHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/bI PEIICHHUS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/bI PEIICHUS JIOTApUPMUICCKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE

76 METO/bI PEIICHHUS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JorapupMHUUECKUX ypaBHEHUN

78 PaBHOCUIIbHBIE TEPEXObl B PEILICHUN
nJorapuMUUECKUX YpaBHEHUI

29 Konrponsnas padora: "Jlorapudpmuueckas
dbynknus. Jlorapudpmuueckue ypaBHeHHus"

80 CuHyc, KOCUHYC, TAHT€HC M KOTaHI'€HC
YHCIIOBOTO apTyMEHTa

81 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apTyMEHTa
TpuronomeTpuyeckasi OKpyKHOCTb,

84 oTpeieJIeHne TPUTOHOMETPHUECKUX

(YHKIMI YHUCIOBOTO apryMeHTa



TpuronomeTpuyeckas OKpyKHOCTb,

85 OIPEEIIEHNE TPUTOHOMETPUYECKUX 1
(YHKIMH 9UCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETpPUYECKUE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

88 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

90 [TpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAXKCHUIN

o1 [Ipeo6pa3oBanue TPUTOHOMETPUIECKUX 1
BBIpaYKEHU I

92 [IpeoOpazoBanne TPUTOHOMETPHUUECKUX 1
BBIPaKCHU I

93 [TpeoOpa3oBaHne TPUTOHOMETPUUECKUX 1
BBIPaKCHUIN

94 Pemienne TpUroHoMeTpUYECKUX ypaBHEHUH 1

95 Pemenne TpuroHoMeTprUYECKUX ypaBHEHUN 1

96 Pemennie TpUroHOMETPUUECKHUX YPaBHEHUM 1

97 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN 1

98 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

99 Pemenue TpuroHoMeTpUYECKUX YpaBHCHUM 1

100 Pemennie TpUroHOMETPUUECKHUX YPaBHEHUM 1
KonTponbhas pabora:

101 "TpUroHOMETpUUYECKHE BBIPAXKEHHS U 1
TPUTOHOMETPUUECKHUE ypaBHEHUSA"

102 [TocnemoBaTeabHOCTH, CIIOCOOBI 3a/TaHUS 1

nocienaoBaTenbHocTel. MeTon



103

104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTUYECKON UHIYKLIMU

MOHOTOHHI)IG Hu OI’paHI/I'-IeHHI)Ie
MocJieI0BaTeIbHOCTH. MIcTopHs aHamu3a
OECKOHEYHO MaJIbIX

Apudmernueckas nporpeccus
I'eomeTpuueckas nporpeccus
beckoHeuyHo yObIBaromiasi reoMeTpudecKas
nporpeccus

CymMma 6eckoHeuHO yObIBaromei
r€OMETPUYECKON ITPOTPECCUH

JIMHEHBIN U SKCTIOHEHIIUAJIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB
JIMHEHBIN ¥ SKCIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmya CI0KHBIX IPOIEHTOB
Hcnonp30BaHne IpOrpeccuu JIIsl perieHus
peasIbHBIX 3a]1a4 NMPHUKJIaJHOTO XapaKTepa
KonrpomnsHas pabora:
"[TocnenoBaTesbHOCTH U TIpOrpeccun’”
HenpeprsiBHbIC (DYHKITNN ¥ MX CBOWCTBA
Touka pa3pbiBa. ACUMITOTHI Tpa(UKOB
byHKIUH

CpoiicTBa GyHKIIUN HETIPEPHIBHBIX Ha
OTpe3Ke

CpoiicTBa (QyHKIMI HENTPEPHIBHBIX HA
OTpe3Ke

Meto MHTEpBAJIOB I PELLICHUS
HEpPABEHCTB



MGTOI[ HUHTCPBAJIOB JIAA pCIICHUSA

117
HEPaBEHCTB

118 Metoa HHTEpBAJIOB JUIsl peILIeHHS]
HEPaBEHCTB

119 [IpuMeHeHne CBOWICTB HENPEPBIBHBIX
(byHKIMN 1715 pelieHus 3a1a4

120 IIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(byHKUMH 1715 pelieHus 3a1a4

121 [TepBas u BTOpas Npou3BOIHbIEC (GYHKIIUU

122 Omnpenenenue, TeOMETPUUECKUAN CMBICTT
MIPOU3BOJIHOMN

123 Onpenenenue, pU3NUECKUil CMbICIT
MIPOU3BOJIHOMN

124 YpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMHA

125 VYpaBHEeHHE KacaTeabHON K rpaduky
byHKIIUU

126 [Tpou3BoIHBIC NIEMEHTAPHBIX (PYHKIUI

W3BOJIHBIE AJIEMEHTAPHBIX (QYHKIUN

127 ITpon3BosHBIE BIIEeMEHTA

128 [Tpou3sBoiHas CyMMBI, IPOU3BECHHUS,
YaCTHOTO M KOMITO3HINHU (YHKIUH

129 ITpou3sBoiHast CyMMBbl, IPOU3BEICHMUS,
YaCTHOTO U KOMIIO3ULIUHU (YHKIUH

130 [Ipou3BoaHAst CyMMBI, TPOU3BEACHNUS,
YaCTHOTO U KOMIIO3ULIMHU (YHKIUH

131 Konrponsnas padora: "[IponzBoanas”

132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS



3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3AIIHS

133 . 1
3HaHui: "OyHKUN"
134 HroroBas KoHTpoJIbHAS paboTa
135 HroroBast koHTpobHAs paboTa
136 HOBTOP@HI/IG, 0000111eHHEe, CHCTEMATH3aLIUs 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 11
IHOYPOYHOE IINTAHUPOBAHUE
11 KJIIACC
11 KJIACC
KosaunuyectBo yacos JIEeKTPOHHbBIE
Ne n/n Tema ypoxa KonTpoJbuble wHppoBLie
Bcero o0pa3oBaTe/ibHbIE
padoTbl pecypes:
[IpuMeHeHnne pon3BOHOM K
1 UCCJIEIOBaHUIO (PYHKIIMI Ha MOHOTOHHOCTh 1 bubmmnoreka [JOK
U DKCTPEMYMBI
IIpuMeHnenne npou3BOIHOM K
2 UCCJIEIOBaHUIO (PYHKIIMI Ha MOHOTOHHOCTh 1
U DKCTPEMYMBI
3 [IpumeneHnue npou3BOAHOM K 1

HNCCICIOBAaHUIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTb



U DKCTPEMYMBI

[IprMeHenne npon3BOHOM K
UCCIIeI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh
1 DKCTPEMYMBI

[IprMeHenne npon3BOHOM K
UCCJIEIOBaHUIO (YHKIIMI Ha MOHOTOHHOCTh
1 DKCTPEMYMBI

[IprumeHeHnne npou3BOIHOM K
UCCIe0BaHUI0 (DYHKIIMI HA MOHOTOHHOCTD
1 SKCTPEMYMBI

HaxoxxaeHne HanOobIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOM
(GyHKINU Ha OTpe3Ke

10

11

12

Haxoxnenue HauOOJIbIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOMN
(GYyHKINU Ha OTpe3Ke

Haxoxnexnne HanOOJIbIIIETO U
HAaUMEHBIIIETO 3HAYEHUS HETPEPHIBHOM
(GYHKITUU Ha OTPE3Ke

Haxoxnexnne HanOOJIbIIIETO U
HAaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOM
(GYHKIIUN Ha OTPE3Ke

Haxoxxnenre HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
GyHKIIMHA Ha OTPE3KE

Haxoxxnenue HanOoJIBIIIETO U
HAaUMEHBIIIETO 3HAYEHUS HETPEPHIBHOM
(GyHKINU Ha OTpe3Ke



[IpumeHeHnne npou3BOIHOM IS

13 HAXO0XK/ICHUS HAWITYYILEro PeIeHus B
MPUKIIAIHBIX 33/1a4ax
[Ipumenenue nporu3BOAHOMN AJIst

14 HAXO0X/ICHUS HAWIYYILEro peieHus B
MPUKIIAIHBIX 33/1a4ax
[IpumeneHnue nporu3BOAHOMN AJIst

15 OTIpefieNIeHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHoro Gopmyson uin
rpaduxom
[IprMeHeHnne npon3BOIHON s

16 OTIpe/ieNIeHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHoro Gopmyson win
rpaduxom

17 Kommozumus ¢pyHKIui

18 Kommoszunus ¢pyHKIui

19 Kommozwurus ¢hyHKimii

20 I'eomerpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAWHATHOW IIOCKOCTH

21 ['eomeTpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

99 Kontponbnas padota: "MccrnenoBanue
GYHKIHHA ¢ TTOMOIIIBIO TTPOU3BOHON"

93 ITepBooOpa3Has, OCHOBHOE CBOICTBO
EePBOOOPA3HBIX

24 [TepBoOOpa3HbIe 2IeMEHTAPHBIX (HYHKITUH.
[TpaBuia HaX0XACHUS TEPBOOOPA3HBIX

25 [TepBooOpasHbIe AIeMEHTaAPHBIX (QYHKIIUH.




26

27

28

29

[IpaBuna Hax0XJIEHHUS TEPBOOOPA3HBIX

Huterpain. ' eoMmeTpudecknii CMBICT
MHTETpaa

Beruncnenue onpenenéHHOro HHTErpaa 1o
¢dopmyinie Herorona-JleitOuuna
Berunciienne onpenenéHHoro HHTerpaa mno
¢dopmyne Hetorona-Jleitbnuna

[TpuMeHeHMe UHTErpaa A HaXOXKACHUS
IUIOIAAEH TUIOCKUX (PUTyp

30

31

32

33

34

35

36

37

38

[IpumeHeHue nHTErpana s HaxoXACHUS
00BEMOB reOMETPUUECKUX TEIl

[Tpumeps! perienuii quddepeHamTbHbIX
yYpaBHEHUU

[Tpumeps! pemennit qudpepeHnraIbHbIX
ypaBHEHUU

MaremMatnueckoe MOJAEIUPOBAHUE
peanbHBIX MPOLIECCOB C MOMOLIBIO
nudpepeHIabHBIX YPaBHEHUN
KonTtponbHas padora: "[leppooOpa3nas u
uHTerpan”

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U rpauKu
Tpuronomerpuieckne QyHKINU, HX
CBOMCTBA U rpauKu
Tpuronomerpuueckue GyHKINU, UX
cBoiicTBa U rpaduku
Tpuronomerpuueckue GyHKINU, UX
CBOICTBA U TpaduKu



39

40

41

42

43

Tpuronomerpuueckue GyHKINU, UX
CBOMCTBA U rpauKu

OT60p KOpHEH TPUTOHOMETPUUYECKHIX
YpPaBHEHUH € TIOMOUIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOUIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44

45

46

Pemenne TpuroHomMeTpruuecKux
HEPaBEHCTB

Pemenne TpuroHoMeTprUYECKUX
HEPABEHCTB
Pemenue TpuronoMeTpuuecKux
HEPaBEHCTB

47

48

49

50

Pemenue TpuroHomMeTpuYeCKuX
HEPABEHCTB

Kontponbnas padora: "I 'paduku
TPUTOHOMETPUUECKUX (YHKIIHI.
TpuronomeTrpuyeckue HepaBeHcTBa"
OcHOBHEBIE MCTOABI pCHICHUS

IMMOKAa3aTCJIbHBIX HEPABCHCTB

OcHOBHBIC MCTOABI pCIICHUS



MOKAa3aTCIIbHBIX HCPABCHCTB

OcHOBHBIC MECTOABI pCIICHUS

>1 NOKa3aTeIbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEILICHHS
NOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMHUUECKUX HEPABEHCTB
54 OCHOBHBIEC METO/IbI PEIICHHSI
J0rapupMHUUECKUX HEPABEHCTB
55 OCHOBHBIEC METO/IbI PEIICHHS
J0rapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/BI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB
57 OCHOBHBIC METO/IbI PEIICHHSI
UppAIMOHATILHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IBI PEIICHHUSI
UpPaMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UppaIlMOHANILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeToab! pemeHus
UpPAIMOHATBHBIX YPaBHEHHHA
62 I'paduueckue MeTobl peLieHus
UPPaMOHATBHBIX YPaBHEHHHA
63 ['paduueckue MeTOIbI pEeIICHUS
NOKa3aTeIbHBIX YPaBHCHHI
64 I'paduueckue MeToabI pemieHUsS



65

66

67

68

69

70

MOKAa3aTCIIbHBIX HCPABCHCTB

I'paduyeckre MeToabI peIICHHS
JorapupMHUUECKUX YpaBHEHHMA

I'paduueckue MeToap! pemeHus
norapu(pMUIECKIX HEPABEHCTB

I'paduueckue mMeToab! pemeHus
norapupMHUIECKUX HEPABEHCTB

['padmyeckue MeToabl pereHus
MOKAa3aTeNbHBIX U JTOTapU(PMUIECKUX
ypaBHEHUU

I'paduueckue mMeToap! pemeHus
MOKA3aTeIbHBIX U JIOTapU(PMUICCKUX
ypaBHEHUU

I'paduueckue MeToap! pemeHus

MOKAa3aTeNbHbBIX U JIOrapu(pMUUIECKUX
HEPaBEHCTB

71

72

73

74

I'paduueckue mMeToap! pemeHus
MOKA3aTebHBIX U JOTapU(PMUUECKUX
HEPABCHCTB

KoHnTtponbHas padota: "UppanroHaibHbIE,
MOKa3aTeNNbHbIE U JorapudMuueckue
HepaBeHCTBA"

KomriekcHbie uncia. Anredbpandeckas u
TpUrOHOMETpHUecKas (HOpMbI 3aITUCU
KOMIUIEKCHOTO YHMCJIa

KommnekcHeie uncna. AnreOpanueckas u

TpUrOHOMETpHUecKas (HOpPMbI 3aITUCU
KOMIUIEKCHOTO YHClia




Apudmernueckue onepauu ¢

& KOMILJICKCHBIMHU YUCIIAMU

76 Apudmerndeckue onepanum ¢
KOMILICKCHBIMH YUCIIAMU

77 N306pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW IIOCKOCTH

78 N3006pakeHne KOMIUIEKCHBIX YUCel Ha
KOOpPJMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii ctenenu us3
KOMIIJIEKCHOTO YHCJIa

80 ®opmyna Myaspa. KopHu N-o#1 cteneHu us
KOMIUIEKCHOTO YHCIIa
[IpumeHeHre KOMIUIEKCHBIX YUCEN IS

81 pemeHust pU3NYECKUX U TEOMETPUIECKUX
3a1a4y

82 KontponbHas padota: "KomruiekcHbie
yuciua"

83 HatypanbHble u 11embie yrcia

84 HarypanbHsle u nensle yncna

85 [IpumeHeHnue Npu3HaKoOB AETUMOCTH LENbIX
qrcen

86 [IpumeHeHne NpU3HAKOB AETUMOCTH LENIBIX
quce

87 [IpumeHeHne NpU3HAKOB AEITUMOCTH LENIBIX
yucen: HOJ u HOK

88 [TprMeHeHre NPU3HAKOB JIEIUMOCTH LIETbIX
yucen: HOJL u HOK

89 [IpumeHeHne MPU3HAKOB AETMMOCTH HENBIX



90

91

92

93

YUCCJI: OCTATKU MO0 MOAYJIIO

HpI/IMeHeHI/Ie IMPU3HAKOB JCJIMMOCTH LECIIbIX
YUCCII: OCTATKU IO MOJYJIIO

[Ipumenenue npru3HaAKOB JETUMOCTH LIEIBIX
yucen: anroput™ EBkimaa mis pemeHus
3a/1a4 B LIEJBIX YUCIIAX

KonTponpHas pabota: "Teopus menbix
qucen"

Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.
PaBHOCHUIIbHBIE CHCTEMBI U CUCTEMBI-
CJeICTBUS

94

95

CucremMa u COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHSA

OcHOBHBIE MCTOABI pCHICHUSA CUCTEM U
COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUI

96

97

98

OcHOBHBIE MCTOABI pCIICHUSA CUCTCM U
COBOKYIHOCTEHN UPPALMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YPABHEHUN
OcHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYMHOCTEH MOKA3aTebHBIX YPABHEHUI

99

100

OCHOBHBIE MCTOABI pCIICHUSA CUCTCM U
COBOKYITHOCTEH Jlorapu(pMUIecKux
YpaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYMHOCTEH JIorapu(p)MUIecKux



101

102

103

104

105

106

107

108

109
110

yYpaBHEHUHU

[IprMeHeHne cucTeM K peIEHUTO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
pa3IMYHBIX 00JIacCTel HAYKHU U PeaTbHOU
YKU3HU, UTHTEPIPETALUs TIOJyUYEHHBIX
pe3ybTaToB

[IpruMeHeHne CUCTEM K PEIICHHIO
MaTeMaTHUYECKUX 33/1a4 U 3a/a4 U3
pa3INyYHbIX 00JacTel HAyKH U pealbHOMN
JKU3HHU, UHTCPIIPETAlMA IMOJTYYCHHBIX
pe3ybTaToB

[TprMeHeHne HEpPaBEHCTB K PELLICHUIO
MaTeMaTHYECKUX 3aja4 ¥ 3a/1a4 U3
pa3NuYHbIX 001acTe HAYKH U peanbHOM
KHU3HHU, UHTEPIPETALUS TOTYIEHHBIX
pE3yJIbTaTOB

KonTtponbHas padora: "Cucremsl
palMOHATIBHBIX, UPPALMOHATIBHBIX
NOKa3aTeIbHbIX U JIOrapu(pMUUECKUX
ypaBHEHHUI"

PanmonaneHbie ypaBHEHHUS ¢ TapaMeTpaMu

PanronanbHbIE HEpaBEHCTBA C
napaMmeTpamu

PaHI/IOHaHLHHe CUCTCMEI C IIapaMCTpaMH

WppatnmonansHble ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMu

I/IppaHI/IOHaHBHHC CHUCTCMEI C ITapaMCTpaMu

IToka3aTensHbIC YpaBHCHU:, HCPABCHCTBA C




napameTpamu

111 ITokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapugmuueckue ypaBHeHUs,
HEpaBEHCTBA C IapaMeTpaMu

Jlorapudmudeckne CUCTEMBI ¢
napameTpamu

113

114 TpUroHOMETPUUYECKUE YPABHEHHUS C
napaMmeTpamMu

115 TpuroHomeTpruyeCKrue HEPABEHCTBA C
napaMeTpamu

TpuroHomeTpudecknue CUCTEMBI C
napameTpamu

116

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJENEH pearbHbIX
CUTYallMil C TOMOIIbIO YPABHEHUH C
napameTpamu

117

ITocTpoenune u ucciaegoBaHue
MaTEeMaTHYECKUX MOJENEN peabHbIX
CUTYallUi C OMOIIBIO CUCTEM YPaBHEHHI ¢
napameTpamu

118

[TocTpoeHnue u uccienoBaHue
119 MaTEMATHYCCKUX MO}IGJ’IG?I PCATBbHBIX
CUTYaIlMil C TOMOIIBIO CUCTEM YPaBHEHUH C

napaMmeTpamu

120 KonTponbnas pabora: "3amauu c
napamerpamu”

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aIUS

12 1 M. " n
3HaHHMU: ypaBHeHI/I}I



122

123

124

125

126

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aIUS
3HaHMi: "YpaBHeHu"

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aUs
3HaHui: "YpaBHeHUsa. CUCTEMBI
ypaBHEHHH"

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS
3HaHui: "HepaBencrpa"

[ToBTOpenue, 06001IeHNE, cCHCTeMaTH3aIUs
3HaHuii: "HepaBencrna"

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui: "HepaBeHncrsa"

127

128

129

130

131

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS
3Hanuii: "l[IpousBoaHas u e€ npumenenue"
[ToBTOpenue, 0600IIeHNE, CHCTEMATHU3AIUS
3HaHuii: "[IponsBoanas u e€ npumeHeHue"
[ToBTOpeHnue, 06001IeHNE, CCTEeMaTU3alus
3HaHuii: "l[IponsBoanas u e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "MHTerpan u ero npumeHeHue"
[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aITUS
3HaHui: "OyHkuun"

132

133

134
135
136

[ToBTOpenue, 06001IeHNE, CHCTEeMaTU3 AN
3HaHui: "OyHkuun"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "OyHknun"

Wrorosas koHTpoJibHas paboTa
HroroBast koHTposIbHAsE paboTa

[ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3AITUS



3HAHUHN

OBIIEE KOJIMYECTBO YACOB I1O [IPOTPAMME

136

10



YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYHEHUKA

» Marematuka: anrebpa U Hauajla MaTeMaTUYECKOT0 aHaIN3a, FTEOMETPHSL.
Anrebpa ¥ HavyaJla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos 111LA.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKIIMOHEpHOE 0OIIIECTBO

«M3parenscTBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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