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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHbili Kypc «Anredpa u Hayajsa MaTEMaTHYECKOTO aHaIu3a» SBIISIETCS
OJIHUM U3 HaubOoJjiee 3HAYMMBIX B MporpamMMe CpeaHero oOuiero oOpa3oBaHUS,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIEeUMBaET WHCTPYMEHTAIbHYIO 0a3y ams
M3yYEHUsl BCEX E€CTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYTroil CTOPOHBI, (GOpMUpPYET
JIOTUYECKOE M a0CTPAKTHOE MBIIUICHHE O0y4YalolIMXCcid Ha YPOBHE, HEOOXOIUMOM
IUIsL OCBOEHUSI MH(OPMATUKHU, OOLIECTBO3HAHUSA, UCTOPHUH, CIOBECHOCTU U JAPYTHUX
aucuMIUIMH. B paMkax maHHOTO y4yeOHOro Kypca oOydaromiuecsi OBJIJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKd, KoTopas (OpMyIupyeT CBOU
JTOCTUXKEHHUS B MaTeMaThuueckon popme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTEMaTUYECKOrO aHajM3a 3aKJaJbIBacT
OCHOBY Ui YCIICUIHOTO OBJAJCHHUS 3aKOHaMHU (U3MKH, XHUMHH, OHOJIOTHUH,
NOHUMAaHUSI OCHOBHBIX TEHJICHIIUNA Pa3BUTHUSI SKOHOMUKH U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHUEHTHPOBATHCA B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO MCIIOJIb30BaTh UX JUIsl JalbHEHIIero oOpa3oBaHUs U B
MOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHMHHOCTb, JOKa3bIBaTh
YTBEPKJICHUS C TIOMOIIBI0O MHIYKLUUU U PACCYykAAaTh NEAYKTUBHO, UCIIOJIb30BaTh
0000mIeHNe W KOHKpETH3aluio, a0CTparupoBaHHWE M aHAIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILICHHE.

B xone u3yuenusi yueOHOro kypca «Ainredpa ¥ Hayajla MaTeMaTH4YE€CKOTrO
aHanu3a» oOydYarouIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHMs MPUKIAAHBIX 3a/ad,
CaMOCTOATEIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENEH PEAIbHbIX CHUTyaluH,
UHTEPIpPETAlMA  TOJYYEHHBIX  PEIIEHUH, 3HAKOMATCS C  OpUMEpPamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIJAIOUIUMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHblii Kypc 00NajaeT 3HAYUTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 y4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHMS, TaK U 4epe3 crneuuduky ydeOHOH
JESATENbHOCTH, TpeOyroueld MNpoAOHKUTENIbHOM  KOHUEHTpAlM  BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmertomuku oOydeHHs] ainredpe M HayajllaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JEATEIbHOCTHBINA TPUHIIUI OOyYEHHUS.

B crpyktype yueOHOro Kypca «Anrebpa M Havaja MaT€MaTHYECKOTO
aHaJM3a» BBIJCIICHBI CIEAYIOIINE COAECPKATEIbHO-METOINYECKUE TMHUM: «YHucina
U BhIUUCIHEHUSY, « DYHKIMU U rpaduku», «YpaBHEHUs] U HepaBeHCTBa», «Hauana



MaTEeMaTHYeCKOTo aHanu3a», «MHoXecTBa U JIOTHKa». Bce OCHOBHBIC
COJIEPKATEIbHO-METOANYECKUE JIMHUM H3Yy4aloTCsl Ha NPOTSHKEHUH JBYX JIET
oOy4eHHs] Ha YpPOBHE CpEJHEro oOIIero oOpa3oBaHUsA, €CTECTBEHHO IOTOIHSISA
ApYT Opyra U MOCTETEHHO HACHIIIAsCh HOBBIMH TeMaMU W paszjaenamu. JaHHBIA
y4eOHBIA KypC SBISIETCS WMHTETPATUBHBIM, IIOCKOJNBbKY OObequHseT B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX JUCHMIUIMH, TaKUX Kak aireodpa,
TPUTOHOMETPHUSI, MAaTEeMaTHUYECKUI aHalu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
goruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBIJIAJIEBAIOT BCE Ooliee
[IMPOKUM MATEMaTUYECKUM aliapaToM, Y HUX MOCIEI0BATEIbHO (POPMUpPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYlI0 MOJENb peanbHON
CUTYallMH, IPUMEHATH 3HAHUS, NOJYYCHHbIC MIPU U3YYCHHH YYeOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKOW 3aaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopnepxxarenbHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS» 3aBEpIIaeT
(dbopMHpOBaHKE HABBIKOB MCIOJIB30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTrO 0011ero oopa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpazoBanusi ocoboe BHUMaHHE yaensercs  (OPMHPOBAHHIO  HABBIKOB
palMOHANIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCIOJB30BAaHUE Pa3IUYHBIX
dbopM 3amucu YuClia, YMEHUE JeJaTh NPUKUIKY, BBIMOJIHATH MPUOIMKEHHbBIE
BBIUMCJICHHSI, OLICHWBATh UYWCIIOBHIC BBIpAKEHUS, pabOTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYyYaloUIMMCs MHOKECTBAa HATypajbHBIX, IENbIX,
pallOHANbHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KaxaoM M3 53THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIeCKUe 3aJadud M OMNepaluu: JeJICHHEe Haleo,
OTEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE LIEJBIX YHCEN, OCOObIE CBOMCTBA
palMoHANbHBIX M MUPPAIMOHANIBHBIX YHCEN, apu(METHUECKUE ONepaliu, a TaKkxKe
U3BJICYCHUE KOPHS HATYpajJbHOM CTENEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHUS JUIS PELICHUS Pa3iNyuHbIX 33734
bopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAaTeMAaTUKU KaK Hayku U e€ poju B
OCTPOCHUU MOJIeNIeH peaJlbHOr0 MHpa, HIMPOKO HCIONB3YIOTCS 0000IIeHUE U
KOHKPETH3aIHs.

Jlunus «YpaBHEHHS W HEPABEHCTBa» pEaIM3yeTCsd Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOuiero oOpa3oBaHHs, MOCKOJbKY B KaxXI0M
paznene IlporpaMmbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3adad. B
pe3ynbTaTe OOydarol[uecsl OBIAJCBAIOT PA3MMYHBIMU METOJAMU  PEIICHUS
palfoHANbHBIX, HPPAMOHANIBHBIX, TOKa3aTeNbHBIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimux mapaMmerpel. lloydeHHbIE YMEHHsSI LIMPOKO HCHOJB3YIOTCS TpHU



UCCIIeOBAaHUH (DYHKIUH C TIOMOIIbIO MPOU3BOIHOM, MPHU PEIICHUH MPHUKIAIHBIX
3a]a4 U 3a7ja4 Ha HaXOXKJCHHE HauOOJbIIMX M HaUMEHBIINX 3HAYeHUH (QyHKUIUU.
JlaHHas coneprkareibHasi JUHUS BKIIOYAET B ceOs Takke (GOpMUPOBAHUE YMEHUMN
BBINIOJIHATh  pacy€Tsl 1Mo  (opMynaMm, MNpeoOpa3OBaHMs  PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHUH, a TaKXKE BBIPAKECHUM,
COJIEpKaIllMX CTENeHUu U Jiorapudmel. braronaps u3ydeHHIO anreGpanyeckoro
MaTepuajla  IPOUCXOAUT  JAJNbHEHINEE  pa3BUTUE  AJTOPUTMUYECKOTO U
a0CTPaKTHOIO MBIIUIEHUs OOy4Yarommxcs, (OpPMHUPYIOTCS HABBIKM JETYKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMH  (QopMamH,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEM B BHJIE€ PaBEHCTB U HepaBeHCTB. Auredpa
npemiaraetT d(Q(PEKTUBHbIE HHCTPYMEHTBl JJIs pPELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJIAHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH Kak
A3bIKA HAYKH.

ConepxarenbHo-MeTonuyeckass JUHUS «DyHKIUM U TpaduKU» TECHO
HepervieTaeTcss ¢ APYTMMU JMHUSAMH Y4YEOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 337a€T MOCIIEI0OBATENbHOCTh U3YUeHUs! MaTepuaia. M3yueHue cTerneHHou,
MOKa3aTEeNbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIMIA, UX CBOHUCTB
U rpadMKOB, UCIOJIb30BaHUE (DYHKIUHN U1l perieHus 3a7ad U3 JAPYTUX YUEOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHHM M HepaBeHCTB. [Ipum »TOM OosblllOE BHUMaHUE
yaensieTcs: GOopMHUPOBAaHUIO YMEHUSI BBIpakaTh (OpMyJiaMu 3aBUCUMOCTU MEXKTY
pa3MYHBIMM BEJIMYMHAMH, MCCIENO0BAaTh MONTY4YEHHbIE (DYHKIHMH, CTPOUTH UX
rpa¢uku. Matepuan 3Tol coaepKaTeIbHON JIMHUM HalLlEJIeH Ha pa3BUTHE YMEHUN
YW HaBBIKOB, IIO3BOJSIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
pa3nuuHOi (opMe: aHATUTHUECKOH, rpaduyeckoil u cioBecHoil. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO aAJITOPUTMUYECKOTO MBIILICHUS, CIIOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCTI0Ib30BAaHUIO aHAJIOTUH.

CopepxarenpHast nuHua «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PaCIIMPUTh KPYyrI KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOY4YalOIUMCS, TaK KaK Y HHUX HOSBISETCS BO3MOKHOCTb CTPOUTH
rpaUKu CIOXHBIX (DYHKUIMH, ONpENesaTh HMX HauOONbIIME W HAaUMEHbBIINE
3HAUEHHUA, BBIYUCIATH IUIOMAAU QUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU W
YCKOpEeHHMsl IpolueccoB. JlaHHasg cojep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJENEHd pealbHbIX CHUTYyaluH,
NO3BOJISIET HAXOAUTh HAaWIIydllee pEIICHWE B MPUKIAAHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHMUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4YE€CKOrO
aHalln3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-IIOTUYECKOTO U
KpEaTHUBHOTO MBbIIIJICHUS,, (OPMUPOBAHUIO YMEHHMHM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMATHKH B HayKe, TEXHUKE M UCKyccTBe. OOyyarouiyecst y3HarT O



BBIJIAIONINXCST pe3yJibTaTaX, IMOJYYEHHBIX B XOJ€ PAa3BUTUS MaTeMaTUKH Kak
HAyKH, ¥ 00 UX aBTOpax.

ConepxaTenbHO-METOANYECKas JIMHUS «MHOXKECTBa M JIOTHKAy BKIIIOYAET B
ce0si DJEMEHTHl TEOPUUM MHOXKECTB U MaTeMaTH4YeCKOW JIOTMKU. TeopeTuko-
MHOECTBEHHBIE MTPEACTABICHUS IPOHU3BIBAIOT BECh KYyPC MIKOJIHHON MaTeMaTUKH
U TIpejiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMIUA BCE Pa3felibl
MaTeMaTUKU H €€ MNPUIOKEHUM, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHe
JUCHUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOy4YarImeMycss IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTUKH U UCIOJIb30BATh €r0 JJISl BBIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTHKH KaK HayKH CJeAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTPOrocTh OOOCHOBAaHMM M CIIEIOBAHHE OMNPEEIEHHBIM
MpaBWJiaM  TMOCTPOEHHUS  JI0KA3aTelbCTB.  3HAKOMCTBO C  DJJIEMEHTaMu
MaTeMaTUYECKONH JIOTUKH CIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIILICHUS
00y4Jarommxcs, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHS Ha OCHOBE JIOTHYECKUX
npaBuii, GOPMHUPYET HABBIKK KPUTUUYECKOTO MBIIIICHHUS.

B yuyeOHOM Kypce «AnreOpa W Hayaja MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MAaTUYECKOTO MOJIEIUPOBAHUS, KOTOPBIE MPU3BAHBI
criocoOCTBOBaTh (OPMUPOBAHMIO HABBIKOB IOCTPOCHUS MOJEIEH pealbHBIX
CUTyallui, WCCIEIOBaHMUS JTUX MOJEJIe C TMOMOIIBIO arfmapara ainreopbl U
MaTeMaTU4YEeCKOro aHajdu3a, WHTEPHpPETAIlMU MOJIYYCHHBIX pe3yJbTaTroB. Takue
3a/IaHUs BILUIETEHBI B KaXK/IbIN U3 pa3esioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCIIONB3YyeTCs JJIS PEIICHHS MPUKIaIHbIX 3anad. [lpu
pelIeHNd  peabHBIX  MNPAKTUYECKUX  3aJad  oOydyaromuecss  pa3BUBAIOT
HAOJFOAATEIbHOCTh, YMEHHE HAaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh ©W  KOHKPETHU3UPOBATH  IPOOIIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHUS TMPHUKIAJHBIX 3a/a4
OpraHu3yeTcsi B MPOIECCEe M3YyUYCHHUS BCEX TeM Yy4eOHOro Kypca «Amrebpa u
Hayajga MaTeMaTU4YEeCKOIro aHAJIN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoAuTcs 272 vaca: B 10 kimacce — 136 gyacoB (4 vaca B Hezaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonanbabie unciia. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble mepuoanydeckue Apoou. [lpumeHeHue apoOelt U MPOIEHTOB IS
peLIeHUs MPUKJIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACJIEH 3HAHUMN U PEATIbHOW KU3HU.

JlelicTBUTeNIbHBIE 4YuCla. PalmoHanbHblE W UpPpAlMOHAJIBHBIE YHCIIA.
Apudmernueckue  onepaluud € JCUCTBUTENIbBHBIMU  4YHMCIaMU.  Moayiib
JCHCTBUTEIHHOTO YHCIIa U €r0 CBOMCTBA. [IpnbnkEéHHbIC BBHIYUCIICHNUS, TPABUJIA
OKpYIJIEHUs, IPUKHUJIKA U OLICHKA PE3YJIbTaTa BHIYNCICHUN.

Crenenb ¢ uenbiM nokaszaresneM. bunom Hprotona. Hcnosib3oBanue
noaxo e GopMbl 3aUCH JEHCTBUTEIBHBIX YUCEIT 1JI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJACTABJICHUS JaHHBIX.

ApubdmMernyeckuii KOpeHb HaTypalbHOM CTETNIEHU M €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapudm uymcma. CpoiictBa jorapudma. JlecaTuuHbIE W HaTypaTbHbBIE
norapumsl.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUSA U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TIPEOOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHECHHUSI M YpPaBHEHHS-CIEACTBUSA. HepaBeHCTBO,
pEIICHUE HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEIICHHSI MEJBIX U APOOHO-PAIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOIrO4JIEHbl OT OJHOW IEPEMEHHOW. JlesieHne MHOrowieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorouieHsl ¢  LeIbIMU
koappumentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YNCIOBBIX BBIPAKECHUN, COEPKAIINX CTEIIEHN U KOPHH.

WNppaunonansHbie YPaBHEHUSL. OcHOBHbIE METO/IbI pelIeHus
UppalUOHAIBHBIX YPABHEHUH.

[TokaszarenbHbie ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUS MOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpazoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmmueckue YpaBHEHHUSI. OcHOBHBIC METO/IbI pEIICHHSI
norapuMUYECKUX ypaBHECHUH.

OcHoOBHbIE TPUTOHOMETPHUUECKHE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TPUroHoOMETpUIECKUX YPABHEHU .



Pemienne cucrem JMHEMHBIX ypaBHEHHW. Marpuna CHUCTEMBbI JMHEWHBIX
ypaBHeHMIl. OnpenenuTens MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYMCIICHUE €T0 3HAYCHHUs, IPUMEHEHUE OIPEACIINUTENS I peLIeHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUW. PelleHue nDpUKIagHbIX 3a1a4 ¢ I[OMOILBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lcciaenoBaHme mNOCTPOEHHOM MOJENU C
ITOMOILBIO MaTPHUIL U OIPEETUTEIIEH.

IlocTpoeHne MaTeMaTHYeCKMX MOJENEH pPEaJbHOM CUTyalMd C ITOMOILBIO
YPaBHEHUM U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHMH U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX O0JIacTel HAayKu M pPEaTbHOM
KU3HU.

DyHKUMH U TPaPUKH

OyHKusA, crnocodbl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIUU.
Komnoszumus Qynkumii. 'papuk ¢GyHKmu. OnemMeHTapHbIe MMpeoOpa3oBaHus
rpadukoB QyHKIIHIA.

OObnacTh ompeneneHuss U MHOXKECTBO 3HaueHuil QyHkumu. Hynu QyHkumm.
[TpomexyTku 3HaKonmocTossHCTBa. YETHBIE U Heu€éTHBIE QyHKIMU. [lepuoanueckue
bysakun. IIpomMexxyTku MOHOTOHHOCTHM (PyHKUMH. MakKCUMyMbl ¥ MHUHHUMYMBI
¢bynkuuu. Hanbonbinee u HauMeHbliee 3Ha4eHus1 QYHKIIMHM HAa IPOMEXKYTKE.

JIuneiiHas, kBaapaTHuHas W JAPOOHO-TMHEHHAs (QYHKIMH. DJIEMEHTapHOE
UCCJIEI0BAHHUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas pyHKIHS C HaTypaJdbHBIM M LENbIM MoKa3zareneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduK KOpHS N-OM CTENEeHH Kak (GYyHKIUU OOpaTHOU
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[lokazarenbHast u jorapupmuyeckas (yHKUHHU, UX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUH A pelICHUS] ypaBHEHHIA.

Tpuronomerpuyeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHCIOBOTO apryMeHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTM B peEaJbHBIX MpoOLEeccax U SBJICHUSX.
I'paduixy peanbHBIX 3aBUCUMOCTEN.

Havasa MmaTeMaTH4eCKOro aHaJIn3a

[TocnenoBarenbHOCTH, CMOCOOBI 3alaHus MocieAoBarenbHOCTE. Merton
MaTeMaTU4eCcKOn UHIYKIUH. MoHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpUS BO3HMKHOBEHUS MAaTEMAaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

Apudmernueckas U reoMeTpuyecKas mporpeccuu. beckoneuHo yObiBaromas
reoMmerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpUYECKOn
IIPOrpeccruy. JINHENHBIN U YKCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CII0KHBIX
IpoLEeHTOB. Mcnonp30BaHWE MPOTrpeccUy Uil  PELICHHs] peajbHbIX  3a4ad
IPUKIAJHOIO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W WX CBOMCTBAa. Toukw paspbhiBa. ACHMOTOTHI
rpadukoB ¢ynkiui. CBoiicTBa (GyHKIUNA HENPEpPHIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JJIA pEIIeHUs] HepaBeHCTB. [IpuMeHeHue CBOMCTB HENPEPBIBHBIX
GyHKUMNA 15 peleHns 3a1a4.

[TepBas u BTOpast mponsBoaHbie PyHKIMU. OnpeaeneHrne, reOMETPUIECKAN U
(U3HYECKUil CMBICT TPOU3BOAHON. Y paBHEHHUE KacaTeNbHOU K TpaduKy GyHKIIUU.

[IpousBoanbie  3nemeHTapHbIX  QyHKuuid.  IlpousBomHass ~ CyMMbl,
MIPOU3BEICHUS, YACTHOTO U KOMITO3HUITNH (PYHKITHH.

MHoxecTBa M JIOTHKA

MHOXkeCTBO, omepanuyd HaJl MHOXKECTBAMM M WX CBOWCTBa. JlmarpaMmbl
Oiinepa—Benna. [IpumeHeHue TEOPETHKO-MHOXECTBEHHOIO ammapara  JUJis
OMHMCAHMS pEeaTbHBIX TPOIECCOB W SBIICHWHA, NPH PEIICHHH 3a1ad W3 JIPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO MaTeMaTHYECKOTO OOBEKTa, CIIECACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HarypanbHble u nensle yncna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIEJIBIX
yuces, HauOoybimiki oOumui nenutens (manee — HOJl) u HamMeHslee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurmMa EBkimaa a1 pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble uucna. Anredpanueckass U TPUTOHOMETpUYECKas (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHUYEeCKHe Olepauuud ¢ KOMILIEKCHBIMU
yuciamu. M300pakeHHe KOMIUIEKCHBIX YHCE Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHr u3 KOMIUIEKCHOTO uncna. [Ipumenenune
KOMIUJIEKCHBIX YHCEN JJIsl PelIeHUus PU3NYECKUX U TEOMETPUUECKUX 3a7ad.

YpaBHeHUSA U HEPABEHCTBA

Cucrtema © COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIBbHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHMH C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PelieHne TpuroHoMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOABl PELIECHUS TOKA3aTEeNbHbIX U  JIOrapu(pMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PELUICHUS CHUCTEM M COBOKYIHOCTEW palyOHAJIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C IAPaMETPAMMU.



IIpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IMYHBbIX O0JIacTeil HAyKW W pPealbHON
KU3HHU, UHTEPIPETALUS TOJTYYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKU

I'paduk xommozunmu QyHkumid. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMU, UX CBONCTBA U TpadUKH.

I'padpriueckne meTonpl pelieHHs YpaBHEHM W HepaBeHCTB. I 'paduueckue
METO/IbI PELICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (QyHKUMHA JUIs HCCIENOBAHUS IPOLIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPH PEUICHUU 3aJady U3 JAPYTUxX Y4eOHBIX
MPEAMETOB U PEATLHOU KU3HH.

Hauasia MaTeMaTH4eCKOr0 aHAJIU3A

[IpumeHeHnue MPOU3BOAHON K MCCIEAOBAHHUIO (DYHKIIMIT HA MOHOTOHHOCTH U
sKkcTpeMyMbl.  Haxoknenue  HauOodblIero M HAaMMEHBIIETO  3HAYEHUU
HEIpepbIBHON (DYHKIIMU HA OTPE3KE.

IIppuMeneHne nDPOU3BOMHOM I HAXOXKACHUS HAWIIY4dIlero pELICHUs B
IIPUKIIAHBIX 3a/1adax, Ul ONpPEACIICHUS CKOPOCTH M YCKOPEHHsS Ipolecca,
3a1aHHOTO (hOPMYJION UK rpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. llepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHNs IepBOOOPA3HBIX.

Wurerpai. ['eomeTpuueckuii CMBICII VHTErpaa. Brruncnenue
onpenenéHHoro uaTerpana mno gopmyne Hetotona-JIebnua.

[IpumeHnenue wHTErpana A HAXOXKIEHUS IUIOWAAel MIOCKUX (Guryp u
00BEMOB F€OMETPHUUECKUX TEI.

[Ipumepst pemenuit auddepeHmaibHbIX ypaBHEHUNH. MaTreMaTtudeckoe
MOJIETUPOBAHUE pPEAIbHBIX IMPOLECCOB C TOMOUIBI0  Au(depeHIInaTbHBIX
YpaBHEHHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa)kaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJI€HAa  POCCUHCKOTrO  OOIIecTBa,  MPEJCTABICHUE O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TPaxIAaHCKOTO oOIIecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HX
(YHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJIEHTUYHOCTH, YBAXKECHHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCHMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHE K
JTOCTHKEHUSIM POCCUMCKUX MATEMATHKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE OTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPaKTUYECKUM
OPUMEHEHUEM JOCTH)KCHUN HAyKd U JEATEIbHOCThIO YUYE€HOrOo, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCy IACHHUIN, BOCHIPUUMYHUBOCTh
K MaTeMaTHYECKUM acCIleKTaM Pas3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUSA:

chOPMHPOBAHHOCTh yMEHUS TPUMEHSATH MAaTEMAaTHYECKWe 3HAHUSA B
MHTEPECax 3I0POBOT0 U 0E30MaCHOTO 00pa3a KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE THTAaHHE, COAIAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryisipHas (u3nuecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOrO BOCIIUTAHMS:

TOTOBHOCTh K TPYJy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUS, HHTEPEC K
paznuuHbiM  cpepam  MPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynmymieli mnpodeccun W peanu30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HH, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON HANPABICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJbTYPhl, TIOHNMAHWE BIUSHUS
COLMAIBHO-DKOHOMHYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHOU U COLIMAJIBHOU
Cpellbl, 0OCO3HaHHUE TNI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOieM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAHUW IS pelnieHus 3afad B 00JacTu
OKpYXarIel Cpeapl, IUIAHUPOBAHME IIOCTYNKOB M OLEHKHA WX BO3MOXKHBIX
MOCJICACTBUUN TSI OKPYIKAIOIIEH CPEIBI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTUYeCKONM Hayku Kak cdepbl UYeJOBEUYECKOW JAEsITeNIbHOCTH, JTaloB €&
pa3BUTHA M 3HAYUMOCTH JUISI PAa3BUTUS LIMBUJIM3AIMHU, OBJAJEHUE S3BIKOM
MAaTEMATUKH W MaTEeMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TpYMIIE.

METANIPEIMETHBIE PE3YJIbTATDBI

Ilo3naBaTeqbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiicTBUS

ba3oBrble jJoruyeckue aeficTBUsA:

BBISBJIATh M XApPAaKTEPU30BATh CYIIECTBEHHBIC NPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy MOHATUAMH, (HOPMYIUPOBATH
OINpEENICHHs MOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MpPU3HAK KJAcCU(UKALUH,
OCHOBaHUS /711 0000LIECHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (OpPMYyJIUpOBaTb U  NpPeoOpa3oBbIBATH  CYKJCHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUMS
B (akTax, JaHHBIX, HAOIOJCHUIX W YTBEPKICHUSIX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JieNiaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JIEYKTUBHBIX U
MHYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO J10KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(npsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/JIbI;

BBIOMpATh CHOCOO pelleHns Y4YeOHOW 3adaud (CpaBHUBAThb HECKOJIBKO
BapHMAaHTOB  pEUICHHs, BbIOMpaTh HaumOojee  MOAXONAIMH ¢ y4&ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).



Ba3oBble uccienoBarejbckne AeicTBUA:

HCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyIUpoBaTh  BONPOCHl,  (QPUKCHUPYIOUIME  MPOTHUBOpEUYUE,  MpodIieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHE;

MIPOBOAUTH CAMOCTOSATENIbHO CIUIAHUPOBAHHBIN SKCHEPUMEHT, UCCIIECIOBAHHE
[0 YCTAHOBJIEHHWIO OCOOEHHOCTEN MaTeMaTH4eCcKoro 00beKTa, SBJIICHU, Tpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SIBJICHUSIMHU, POIECCAMMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO  HAONIONCHMsS, UCCIIEOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BRIBOJIOB U 000OIIIECHUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TpoOlecCa, a TAaKXKE BbIIBUIaTh
MIPEIOJIOAKEHHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmeii:

BBISBJISITh ACPUUUTH UH(POpPMAIIMHU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JJIsI PELICHUsI 3a]1auu;

BBIOMpPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh WH(OPMAIUIO pPA3NIHYHBIX BUIOB U
dbop™m npeacTaBiICHUS;

CTPYKTYpHUpOBaTh HMH(OpMAINIO, MPEICTABISITh €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH FpaduyueCcKH;

OLICHUBATH HaJIEKHOCTh uHbopMaIu 1o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMmyHuKkaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eiiCTBUSA

OOmenmne:

BOCIIPHHHMMATh U (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSIMHU H
[eIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy PEIICHUs 3a7add,
KOMMEHTHUPOBATH MOJYUYCHHBIA pe3yJIbTarT;

B XOJIC OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI O CYIIECTBY OOCYXIaeMOUW TEMBI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJICH, HAIICJICHHBIE Ha TIOWCK
pEIICHHS, COIMOCTABJISATh CBOM CYXKIEHHUS C CYXJICHUSMH JIPYTUX YYaCTHUKOB
auasora, oOHapy>XMBaTh PAa3jIUdUe U CXOJCTBO TMO3HWIIUHA, B KOPPEKTHOU (opme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEJICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, MCCIICIOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
IIPE3CHTAIIU U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe YieOHbIE HeiiCTBUSA



Camoopranuzanus:

COCTAaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO pEeIIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH UHTEJJIEKT:

BIIAJICTh ~ HABBIKAMHM  TO3HABATENBHON  pediekcud KaK  OCO3HAHUS
COBEpIIAEMBIX ACHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAAECTh
cnoco0aMu CcamMONpPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peHIeHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEUICHUU 33]1a4H,
BHOCUThH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HalJICHHBIX OIHNOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEIHN U YCIOBUSIM, OOBSICHATH MPUINHBI
JOCTKEHUS WA HEIOCTHKCHHS PE3yJIbTaTOB JNEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1eSITEJIbHOCTD:

MMOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl mMpU pelmieHuH Y4YeOHBIX 3a7ad, MNPUHUMATh Ielb COBMECTHOU
JEeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM pPaOOThI, pachpenessTh
BUJIbI PabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC U pe3yabTaT paldoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (00Cyk)aeHUs, OOMEH MHEHUI,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb paboOThl |
KOOPAMHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaHIbI, OICHUBATh
KaueCcTBO CBOETO BKJAJa B OOIMIUNA MPOAYKT MO KPUTEPUIM, CPOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/JICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjaacce o0OyyaromIMiics MOJYYUT CIIEIYIOIINUE
MPEMETHBIC PE3yJIbTAThl TIO OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadaja MaTEMaTHYECKOTO aHATN3ay:

Yuciia v BBIYUCTICHHUSA:

CBOOOJIHO OIEpPUPOBATHh MOHATUAMH: PAlMOHAIBLHOE YHCIO, OECKOHEUYHas
nepuogudeckas JIpoOb, TPOIEHTHI, HPPAMOHAILHOE YHCIO, MHOXECTBA
PaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YNCIIA;

OPUMEHSATh JpOoOM W TPOLEHTHI JJISI PEHICHUs NPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOU KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJbTaTa BHIYMCICHUM;



CBOOOJIHO ONEPUPOBATH TOHSATHUEM: CTENEHb C IEJbIM IOKa3aTelieM,
MCITIOJIB30BAaTh MOAXOAIIYI0 (hOpPMY 3allUCU TEUCTBUTEIBHBIX YUCEI IS PEIICHUs
[IPAKTUYECKUX 3a/1a4 U IIPEIACTABIICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOpPEHb HaTypaabHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH IMOHATHUEM: CTETICHD C PAIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATH TMOHATUAMM: JIOTapU(M YHUCIa, JECATUYHBIE W
HaTypaJibHbIE JIOTapU(PMBIL;

CBOOOJIHO OMNEPUPOBATh MOHSATUSMH: CUHYC, KOCUHYC, TaHT€HC, KOTAHIEHC
YUCIIOBOT'O apIyMEHTA;

ONEPUPOBATH MOHATHUSIMU: aPKCUHYC, aPKKOCUHYC U apKTAHI'€HC YMCIOBOIO
apryMeHTa.

YpaBHEHUSA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTh pa3IMYHbIE METOJbl PEIICHUS palMOHAIBHBIX U APOOHO-
pallMOHAIBHBIX YPABHECHUM, NPUMEHATH METOJ HWHTEPBAIOB [UJII PELICHUS
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH IMOHATHUAMH: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOYJIEH C UeNbIMU Kod(pdulMeHTaMU, KOPHU MHOTOWICHA, TPUMEHSThH
JEJICHHE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELICHUS 3a/a4;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MATpUIA, OMPEACIUTENIb MATpUlbl 2 X 2 W €ro TreOMETPUYECKUN CMBICI,
WCMOJIb30BATh CBOMCTBA OMpEAEnuTeNss 2 X 2 ISl BBIYMCICHUS €r0 3HAYEHUs,
[IPUMEHATh ONPEACIUTENIN JJIsI PEUICHHUS CHUCTEMbBl JIMHEHMHBIX YPaBHEHUM,
MOJEIUPOBATh PEATIbHBIC CUTYallUd C MOMOIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUM,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIEIM C TOMOIIBI0 MATPUIl U ONPEACTUTEIIEH,
WHTEPIPETUPOBATH MTOITYUYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOWMCTBA JIEUCTBMM C KOPHSIMH [UIsi MpeoOpa3oBaHUs
BBIPAXKEHUM;

BBITIOJTHSATH MPE0OPa30BaHMS YUCIOBBIX BBIPAKEHUM, COJIEPKAIUX CTEIIEHHU C
palMOHAIBHBIM MOKA3aTEIIEM;

HCIIOJIb30BaTh CBOMCTBa jorapupmMoB JUTSt npeoOpa3zoBaHus
norapuMUYECKUX BBIPAKECHU;

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HpPpALMOHANIbHBIC, TMOKa3aTeIbHbIE U
norapuMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHHS C TIOMOIILI0 PABHOCUIIBLHBIX
MIEPEX0I0B WIIK OCYILECTBIISASI IPOBEPKY KOPHEN;



NPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIIBI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO ~OMEpPUPOBATH IOHATUEM: TPUTOHOMETPHUUECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble  (OpPMYNBl Ul  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YPABHEHUH;

MOJICIUPOBAaTh peajbHbIE CUTyallMd Ha $3bIKE anreOphl, COCTABIISTH
BBIPKEHHUSA, YPAaBHEHMs, HEPaBEHCTBAa IO YCIOBUIO 3aJlayd, HCCIEAOBAThH
MOCTPOCHHBIE MOJEIN C MCTIOIh30BAHUEM alllapara aiareopsbl.

DOyHKuMU ¥ rpapuku:

CBOOOJTHO OMEpPUPOBATH MOHATUSAMU: (PYHKITUS, CITOCOOBI 3ajaHusl (PYHKIUH,
B3aUMHO oOOpaTHble (YHKIMH, KOMMO3UIUA (QyHKIMMK, Trpadux GyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3zoBanus rpaduKoB PyHKIUMH;

cBOOOJHO OIEpPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHHS U MHOXXECTBO
3HauYeHUN (PYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OIEpUpOBaTh MOHATUSAMU: UYETHBIE U HEYETHbIE (DYHKIMH,
nepuoandeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUHA, MAaKCUMYyMBI U
MUHAMYMBI (DYHKIIMHM, HauOOJbIIee W HAWMEHBbIIEe 3HA4YeHHWE (YHKINH Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSIMU: CTENEHHAss (PYHKIMS C HATYpaIbHBIM U
HENBIM TOKaszareneM, TrpapuK CTENeHHOW (YHKIMH C HATYpPaJIbHBIM U IEJIBIM
nokasartesnemM, rpauk KOpHs Nn-0il CTeNeHHW Kak (PyHKUIHUU OOpaTHOW CTENEHU C
HaTypaJbHBIM TMOKa3aTeJIeM;

ONepUpOBaTh MOHATUSAMU: JIMHEWHAs, KBaJpaTuyHas WU JAPOOHO-IUHEHHAs
(GyHKIMH, BBITIONHATH 3JIEMEHTApPHOE MCCIIEI0BAaHUE U TIOCTPOCHHE UX TPAPUKOB;

cBOOOJIHO OMEpUPOBATh MOHATHAMH: TOKa3aTelabHas M Jorapudmuyeckas
GbyHKIUHA, UX CBOMCTBA M rpadWKH, HCHOIL30BATh MX TpadUKU MJs PEIICHUS
YpaBHCHUU;

CBOOOIHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesieNieHue TPUTOHOMETPHUUECKUX (YHKIUI YMCIOBOTO apryMEHTa;

UCIIONb30BaTh rpaduku (YyHKUMH JUIsi  HUCCIEIOBAHUA TPOIECCOB H
3aBUCUMOCTEN MpPHU PEIICHUH 3aJlay U3 JPYTUX Y4eOHBIX MPEIMETOB U peabHON
KU3HU, BBIpXaTh (HOPMyJIaMH 3aBUCHMOCTH MEX/y BETUUHMHAMU;

Hauyana maTeMaTH4ecKOro aHajmn3a:

cBOOO/IHO ONEpUPOBATh MOHATUAMU: apuPMeTHyecKas M TreoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yOBbIBAIOIIAsi T€OMETPUUECKAs MPOTPECCHsl, IUHEHHBIA U
AKCIIOHEHIIUATIBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTaBICHHUE
O KOHCTaHTE;

MCIIOJIb30BaTh MPOTPECCUU JUIsl PEIIEHUs peajbHBbIX 3aJad TMPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH NOHATUAMU: MTOCIIEI0BATEIBHOCTD, CIIOCOOBI 3aaHUS
IIOCJIEA0BATEIILHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEI0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKIEHUS MATEMATHYECKOIO aHalau3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OINEpPUPOBATH MOHATHUAMH: HENPEpPBIBHbIE (PYHKUUU, TOUYKH
paspsiBa rpaduka GyHKIUN, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPUPOBATHh MOHATHEM: (YHKIIMSA, HENpEepbIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PYHKIUHI I pEeLISHUS 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHSAMH: TIE€pBasi W BTOpPas IMPOU3BOJHBIC
byHKIMH, KacaTenbHas K Tpaduky QyHKIUY;

BBIYUCIISATh MTPOU3BOJHBIE CYyMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUH
IBYX (DYHKIIMIA, 3HATh IPOU3BOIHBIE AIEMEHTAPHBIX (DYHKIIUIA;

UCIIONIb30BaTh T€OMETPUYECKHM U (PU3UYECKHI CMBICT MPOU3BOIHOM IS
peleHns 3anay.

MHokecTBa H JIOTHKA:

CBOOOJHO  ONEpUPOBATh  MOHATHSMHU:  MHOXECTBO, OINEpaluu  HaJ
MHOXECTBAMU;

HCIT0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aNIapar Il ONMCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3374 U3 APYTUX yUEOHBIX MPEJAMETOB;

CBOOOJHO ONEPUPOBATH TMOHATUAMHM: OIpPEACIICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHYECKOTO0 00BEKTa, JOKA3aTeIbCTBO, PABHOCUIHHBIC
YPAaBHEHUS U HEPABEHCTBA.

K xonmy o0yuenuss B 11 kuacce oOydyaroumuics MOTYyYUT CIETYIOLIUE
MpPEeAMETHBIE PE3YJIbTAThl MO OTACIBbHBIM T€MaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajla MAaTEMaTUYECKOIO aHATTU3a»:

Yuciia ¥ BbIYUCICHHSA:

CBOOOJHO OMNEpUpPOBATH TMOHATHSMHU: HATypaJbHOE M LIEJ0e YHCIIO,
MHOKECTBA HATypaJbHBIX W LEJBIX YUCEJ, WCIOJIb30BaTh NMPU3HAKU JEIUMOCTHU
uensix yncen, HOJ[ u HOK nHarypanbHbIX yncen i penieHus 3aia4d, IpUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEpPUPOBATH IMOHATUEM OCTaTKa MO MOJIYJII0, 3aliChIBaTh
HaTypaJIbHbIE YHCIIA B PA3JTUYHBIX [TO3UIIUOHHBIX CHCTEMAX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMM: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEJCTAaBIATh KOMIUIEKCHBIE 4YHCia B ajredpanyeckoil u
TPUTOHOMETPHUUECKOU (hopMe, BBHIMOIHATH apuPMETHUECKUE OlNepaluu ¢ HUIMU U
M300pakaTh Ha KOOPJIUHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJHO ONEPHUPOBATh MOHATHSIMH: HPPALMOHAIBHBIE, MOKA3aTEJbHBIE U
jJorapu(pMUUECKHE HEPABEHCTBA, HAXOAUTb UX PELIEHUS C  I[OMOIIbIO
PaBHOCUJIBHBIX I1EPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEHl TpH PpELIEHUH TPUTOHOMETPUYECKOTO
YPaBHEHUS;

CcBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpPUMEHATh  HeoOxoaumble  (OPMYJIBl  JUII  PEIICHHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSL, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TIOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarb palMOHAJIbHEIE, MppanyOHaJIbHBIE, ITIOKA3aTEIIbHEBIE,
jgorapuMuyeckue UM TPUTOHOMETPUUYECKHE YpaBHEHUS M  HEPaBEHCTBA,
coepKalye MOAYJIA U IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METObI AJId PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJICJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIDQ)KCHUS, YPAaBHEHMs, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3a/a4H,
UCCJIEeIOBATh TOCTPOEHHBIE MOJIETM C HCIOJIB30BAHUEM ammapara anreopsl,
VMHTEPIPETUPOBATH ITOJyYEHHBIN pPE3yJbTAaT.

DOyHKUMH U TpaPuKn:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUNH C MOMOIIBIO 3JIEMEHTApHOTO
MCCJIEI0BAHUS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHE O00pa3bl YpaBHEHM M  HEPAaBEHCTB Ha
KOOPJMHATHOM TNIOCKOCTH;

CBOOOJTHO ~ ONEpPUPOBATh MOHATHUSAMHU: TpaQUKU TPUTOHOMETPUUECKUX
bynKumi;

OPUMEHATh (QYHKIUU Ui MOJEIMPOBAHHUS W MCCICAOBAaHUS PEaTbHBIX
IIPOLIECCOB.

HayvaJjia MaTeMaTH4eCKOr0 aHAJIU3A:

MCITI0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
1 DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIee 3HAaUeHUsI PYHKIMY HENPEPhIBHON Ha
OTpE3KE;

WCIIOJB30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IIErO PEIICHHS B
NPUKIAIHBIX, B TOM 4YHUCJIE COLHAIBHO-DKOHOMMYECKHX, 3aJadax, I
OTIpEe/ICTICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (QOopMyJol WM
rpaduKom;



cBOOOZIHO OMNEepUpOBATh TOHATUSAMHU: TEpPBOOOpa3Hasi, ONpeAeTEHHBIN
WHTETrpajl, HAXOJWTh IEPBOOOpA3HBIC AJIEMEHTAPHBIX (PYHKIUH UM BBIYUCIATH
uHTerpai mno popmyne Hetotona-JleiOnua;

HAXOJIUTh TJIOLAAN TNIOCKHUX (PUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTaBICHUE O MATEMaTUYECKOM MOJEIUPOBAHUU Ha IpUMEpe
coctaBiieHUs U PepeHIINATbHBIX YPaBHEHUI;

pemarb NpUKJIaJHbIe 3a7aud, B TOM YHUCIE COLMATIbHO-DKOHOMHYECKOTO M
(bu3HYeCcKOoro xapakrepa, CpeJICTBaMH MAaTEMaTHUYECKOTO aHAJIK3a.



TEMATHUYECKOE INTAHUPOBAHUE

10 KIIACC
KoanuecTBO 4acoB
Ne HaunMeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM(ppoBbIE)
KoHnTpoJbHbI IIpakTH4eckune
n/n NporpamMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
e padoThbI padoThbI
MHO0XeCTBO JEHCTBUTCILHBIX YHCEI. \
MpeseHTauua "Llenbie
MHorouiensl. PaninoHanbHble YpaBHEHHUS U .
. 24 1 pauMoHa/bHble YPaBHEHUA
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX )
N ckayaTtb (uchitelya.com)
ypaBHEHUH
CreneHHaa QyHKUMA, eé CBOWCTBA U
FDad)VIK | nDESGHTaLI.VIFI K YPOKY No
Oyukiun u rpaguky. CreneHHas QyHKIUA ¢
12 1 anrebpe (10 knacc) Ha Temy: |
LIENIBIM IIOKa3aTeIeM
Ob6pa3oBaTesibHas colmanbHas ceTb
(nsportal.ru)
. o NppalmoHanbHble YypaBHEHUA U
Apudmerndeckuit KOpeHb N-0i CTETICHU.
15 1 HEepaBeHCTBA - Npe3eHTaLms
UppanmonansHbie ypaBHEHHS N .
OHJ1aWH (ppt-online.org)
Mpe3eHTaLMA K yPOKY anrebpbl B 10
KJacce Ha Temy
&quot;MokasatenbHasa GyHKUMA.
PelleHne nokasaTeibHbIX
[TokazaTenpHas ¢pynkmus. [lokazareapHbie 10 | YPaBHEHMI N HEPABEHCTB B paMKax

ypaBHEHUS

noArotosku Kk EM&quot; |

MNpeseHTaLMA K YPOKY No aarebpe

(10 knacc) Ha Temy: |

ObpasoBaTenbHas collManbHan CeTb

(nsportal.ru)




Jlorapudgmuueckast GyHKLUS.

Jlorapudmuueckue ypaBHEHHs 18 1
TpuroHoMeTpuvecKkne BEIPaXKCHUS H ” i
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOIPECCHH 10 1
HenpepeiBabie pynkmun. [IpousBonnas 20 1
HOBTOPGHI/IG, 000011IeH1Ee, CUCTEMATH3AIIHS 5 )
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KosanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ieioB U TeM (un¢posbie)
n/m NPOrpaMMbl Bcero Konrpoabiibt TpaxTiieckue o0pa3oBaTebHbIE
e padoThI padoThI
pecypcsl
1 HccnenoBanne GyHKIHIA ¢ TOMOIIHIO ” 1
MIPOU3BOTHON
2 [TepBooOpa3nast u UHTETpaI 12 1
3 I'paduku TpUroHOMETpUUYECKUX (QYHKIIHH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppannoHnanbsHble, IOKa3aTeIbHbIE U 24 |
JorapupMuyecKrue HEpaBEeHCTBA
KomMriekcHsie yncia 10 1
6 Harypanbnblie u nienbie yucia 10 1
CucteMsbl paliMoOHaTBHBIX, UPPAIIMOHATIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUUECKUX 12 |
ypaBHEHU I
8 3ajauu ¢ napaMeTpaMu 16 |
9 IloBTOpenue, 00001IEHNE, CUCTEMATH3ALMS 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Aara nugposbie
o/ Tema ypoxa Beero Kontpoabnbie | IlpakTuyeckue | H3YYCHH o0pa3oBaTejbHbIE
padoTbI padoThI A pecypesI
) [[MHuOecTBO, onepariii HajJ MHOKECTBAMH |
1 UX CBOMCTBA
2 Juarpammel Ditnepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO |
anmnapara JAjis pelieHus 3a1a4
PanmonannsHele ynciaa. OOBIKHOBEHHBIE U
4 JIeCATUYHBIE JPOOU, POLIEHTHI, 1
OCCKOHEYHBIC MTEPUOIUUECKHE TPOoOH
Pammmonansasie yncna. OOLIKHOBEHHEIE U
5 JECATUYHBIC IPOOHU, TIPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOINUECKHIE TPOoOH
6 [Ipumenenue qpobeii 1 TPOLEHTOB IS 1
pellIeHNs TPUKIIAIHBIX 3a/1a4
7 [Ipumenenue qpobeii 1 IPOLEHTOB IS 1
pelIeHus: TPUKIaAHBIX 33724
2 JleficTBUTENbHEIEC YHCiIa. PalinoHaabHbBIE U 1
MppalMoOHaIbHbIC YHCTIa
9 ApudmeTrueckue oneparuu c 1
JIeHCTBUTEIbHBIMH YHCIaMHU
10 Moaynb AEHCTBUTENBHOTO YUCTIA U €r0 1




CBOMCTBA

11

[Tpubn>xEHHBIE BHIYMCICHUS, PAaBUiIa
OKpYTJICHUS], MPUKU/IKA U OLIEHKA
pe3ynbTaTa BIUMCICHUN

12

OcHOBHEBIE MCTOABI pCIICHUA LCIIbIX U
JPpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEpaBEHCTB

13

OcHOBHBIE MCTOABI pCIICHUSA LCIIbIX U
JPpOOHO-paLlMOHAIIBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PELLIEHUS LENIbIX U
JIpoOHO-PALMOHATBHBIX YPaBHEHUH U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JieHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouseHsl ¢ eabIMu Kod(hhuiineHTamu.
Teopema Buera

17

Pemrenne cucreM NTMHENHBIX ypaBHEHUN

18

Pewienne cucreM JIMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsbl JINHEWHBIX YPAaBHEHUMN.
Ornpenenurens MaTpUILbl 2X2, €ro
T€OMETPUYECKHUM CMBICII U CBOMCTBA;
BBIYKCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpUIbl 2X2, €ro
TeOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIUKCIIEHHUE €T0 3HAUCHUS




21

[IpuMeneHue onpeaenuTens A peueHus
CHCTEMBbI JINHEHHBIX YpaBHEHUM

22

Pemenve mpukiaaHbIX 3a/1a4 C TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUM

23

Pemrenne npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

24

KonTponbHas pabora: "PannonansHele
ypaBHEHHUs U HepaBeHCTBA. CHucTeMBl
JVMHEUHBIX ypaBHEHUN"

25

OyHKIMA, cr1oco0bl 3aJaHUs QYHKIHUH.
B3aunmnuo obparusie pynkimuu. Kommnosumms
byHKIUH

26

I'paduk hyHkIHH. DeMeHTapHbBIE
npeoOpa3oBaHus rpaduKoB GYHKIUI

27

OO0nacTh onpeneeHus] 1 MHOKECTBO
3HaueHnit pyHkiuu. Hym Gynkmm.
[TpomexxyTKH 3HaK MOCTOSIHCTBA

28

U&THble 1 HEUETHBIC (PYHKITUH.
[lepnognueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DYHKIMH

29

MakcuMyMbl 1 MUHUMYMBbI (DYHKIIHH.
Haubonbiiee n HaMeHblIee 3HAaUEHNUE
(yHKIIUM Ha IPOMEXKYTKE

30

JluneitHast, KBagpaTU4Has U IPOOHO-
AUHEeHHast pyHKIUH

31

DreMeHTapHOe UcCiel0BaHuEe U
HOCTPOEHUE TPAPHUKOB ATUX (PYHKITHI




3HCMCHTapHOC HCCICIOBAaHUC U

32 .
HOCTPOEHUE TPaPUKOB ITUX (PYHKIHUI

1 Crenensb ¢ 1enpIM nokasareneM. buaom
Herorona

34 Crenensb ¢ 1enpIM nokasareneM. buaom
HeroTona
Crenennast GyHKIUS C HATYpaTIbHBIM U

35 LEJIBIM TOKa3areneM. E€ cBoicTBa u
rpadux

36 Konrponbnas pabora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOWCTBA

33 ApudmeTrueckuil KOpeHb HaTypaIbHON
CTETIEHU U €r0 CBOWCTBA

19 [TpeobpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COZIepKAIIMX CTENIEHN U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUH,
COZIepKAIIMX CTENIEHN U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUH,
COJIEpKalMX CTENIEHU U KOPHU
HppanuoHanbHble ypaBHeHUSA. OCHOBHBIE

42 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
YpaBHECHUH
HppaunoHaneHble ypaBHeHHs. OCHOBHBIE

43 METO/IbI PEIIEHUS UPPALMOHATIBHBIX

ypaBHEHUH




WppanunonaneHele ypaBHeHU. OCHOBHbBIE

44 METO/IbI PEIICHUS] UPPAIIMTOHATBHBIX
ypaBHEHUN

45 PaBHOCHIIbHBIE TIEpEXObI B PEILICHUN
UppalMOHAIbHBIX YpaBHEHHH

46 PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUHT
UppalMOHAIbHBIX YPaBHEHHM

47 PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUHN
UppaLMOHATIBHBIX YPaBHEHUHN

43 PaBHOCHUIIBHBIE TTEPEXO/IbI B PELICHUU
UppaLMOHATIBHBIX YPaBHEHUHN
CpoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU

49 KaK ()yHKIIMA OOPATHOW CTEIEeHU C
HaTypaJbHBIM MOKa3aTeIeM
CaoiicTBa ¥ TpadUK KOPHS N-0i CTETICHU

50 KaK (yHKIIMHA 0OpaTHON CTENEeHHU C
HATypaJIbHbIM MOKa3aTeleM
KonTtponbsHas pabora: "CBoiicTBa u rpaduk

51 KOpHS n-0M cTenenu. MppannonanbHbie
ypaBHeHUs"

5 Crernenpb ¢ pallMOHAIBHBIM TTOKa3aTeIeM U
€€ CBOIICTBa

53 CreneHb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOIICTBa

54 CreneHb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOMCTBA

55 [TokazatenbHast GyHKIUS, €€ CBOWCTBA




rpaduk

Hcnonws3oBanue rpaduka GyHKIUN A5

56 1
perieHus: ypaBHCHHI
57 Hcnonb3oBanue rpaduka GyHKINN A5 |
pellIeHHs] ypaBHEHUI
[TokazarenpHbie ypaBHeHUs. OCHOBHBIC
y
58 METO/IbI PELICHUs T0KA3aTEIbHBIX 1
ypaBHEHUU
[TokazaTenbHbie ypaBHEeHUA. OCHOBHbBIE
y
59 METO/Ibl PEIICHUS MOKa3aTeIbHBIX 1
YpaBHEHUI
[TokazaTenbHble ypaBHEeHUA. OCHOBHbIE
60 METO/IbI PEIICHUS MTOKa3aTeIbHBIX 1
YpaBHEHUH
61 KonTtponbHas padora: "[loka3aTenpHas |
¢byuknus. [TokazarenpHble ypaBHEHHS "
62 Jlorapudm umncna. CBoiicTBa Jiorapugpma 1
63 Jlorapudm uncna. CoiicTBa jJorapudpma 1
64 Jlorapudwm yucna. CBoiicTBa norapudpma 1
65 JlecaTHYHBIC U HATYypaJIbHBIE JOTAPU(PMBI 1
66 eCATHYHBIC M HATypaJIbHBIC JIOTapu(MbI 1
Yy
67 [IpeoOpazoBaHue BEIpaXKEHHH, COAECPIKALUX 1
aorapudmbl
68 [IpeoOpazoBaHue BEIpaXKEHHM, COAECPIKALIUX 1
aorapu@mbl
[IpeoOpa3zoBaHue BBIpaKEHUH, COIEPIKAIINX
69 ’ 1

aorapu@mbl




Jlorapudmuueckast pyHKIus, €€ CBOUCTBA U

70
rpaduk

71 Jlorapudmuueckas pyHKuUs, €€ CBOWCTBA U
rpaduk

7 Hcnonws3oBanue rpaduka QyHKINU A
peueHus ypaBHEHUI

7 Hcnonb3oBanue rpaduxa GyHKIMM 115
peueHus ypaBHEHUI
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIE

74 METO/IbI peIeH s Jorapu(pMUUECKUX
YpaBHEHUI
Jlorapudmuyeckue ypaBHeHUs. OCHOBHbIE

75 METO/IbI pelIeHus JIorapu(pMUIECKUX
ypaBHEHUN
Jlorapudmuueckre ypaBHeHUs. OCHOBHBIE

76 METO/IbI PEIICHUS JIOTapU(PMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE IEPEXOBI B PEIICHUU
aorapu(pMUYECKUX YpaBHEHHM

73 PaBHOCWIIBHBIE TIEPEXO/bI B PELLIEHUN
Jaorapu(pMUYECKUX YpaBHEHHM

79 Konrtponsnas pabdora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudecknue ypaBHeHUs"

20 CuHyC, KOCHHYC, TAHT€HC U KOTAHT'€HC
YHCIIOBOTO apryMeHTa

21 CuHyC, KOCHHYC, TAHT€HC U KOTAHT'€HC

YHICIIOBOTO apryMeHTa




ApKcuHYC, apKKOCHHYC U apKTaHI'€HC

82 YHCIIOBOTO apryMeHTa !

23 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84 ompe/ieJIeHUe TPUTOHOMETPUUECKHUX 1
(YHKIMI YUCIOBOrO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

85 OIpeIEJICHUE TPUTOHOMETPUYECKHUX 1
(yHKIUI 4KUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYITBI 1

87 OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

90 [IpeoOpa3oBanne TPUTOHOMETPUUECKUX 1
BBIPAKECHUN

91 [TpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAKECHUN

9 [TpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIpAXKEHUI

93 [Ipeobpa3oBanre TPUTOHOMETPUUYECKUX 1
BBIpAKEHUI

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHHUN 1

95 PereHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

96 Pelienre TpuroHoMeTprUYECKUX YpaBHEHUM 1

97 Pemienue TpUroHOMETpUYECKUX YPaBHEHUN 1




98

Pemenne TpUroHoOMeTpHUYECKUX ypaBHEHUI

99 Pemienue TpuroHOMEeTpUYECKUX YpaBHEHUN

100 Pemenne TpuroHoMeTpUYECKUX YpaBHEHHUN
KonTponbHas padora:

101 "TpPUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YPAaBHEHUS "
[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs

102 ocJienoBarelprHoCcTE. MeTon
MaTEeMaTUYECKON MHIYKIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 nocieaoBaTeabHOCTU. VIcTopus aHanu3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus

105 I'eomerprueckas nporpeccus

106 BeckoneuHo yObIBaroIasi reoMeTpudecKas
Iporpeccus

107 CyMMma OecKOHEYHO yObIBaromei
TFE€OMETPUUYECKOHN IIPOTPECCUH

108 JIMHEWHBIN 1 SKCTIOHEHIIMABHBIN POCT.
Yucno e. Dopmyia CI0KHBIX MPOILEHTOB

109 JIMHEWHBIN ¥ YKCTIOHEHIIMATbHBIA POCT.
Yucno e. Dopmyia CI0KHBIX MPOILEHTOB

110 Hcnonb30Banne nporpeccuu s pereHus

peabHBIX 3a/1a4 MPUKIAJAHOTO Xapakrepa

111

Konrponbnas pabora:
"ITocnenoBarenbHOCTH U porpeccun”

112

HenpepbiBHBIE GYHKLIUHU U UX CBOMCTBA




113

Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIHHA

114

CpoiicTBa QyHKIMI HETIPEPHIBHBIX Ha
OTpE3Ke

115

CaoiicTBa QyHKIMI HETIPEPHIBHBIX Ha
OTpE3Ke

116

Meroa UHTEpPBAIIOB ISl pELICHUS
HEPaBEHCTB

117

Meroa UHTEpPBAIIOB ISl pELICHUS
HEPaBEHCTB

118

MeTOII HHTCPBAJIOB IS PCIHICHUA
HCPAaBCHCTB

119

[IpumeHeHne cBONCTB HEMPEPBIBHBIX
GbyHKIUN 115 peeHus 3aaa4

120

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 715 pemeHus 3aaa4

121

[lepBas u BTOpast NpoU3BOAHbBIE PYHKIIMU

122

Ornpenenenue, reOMETPUIECKUN CMBICTT
IIPOU3BOIHOU

123

Onpenenenne, GU3NISCKUN CMBICIT
IIPOU3BOTHOU

124

YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIH

125

VYpaBHEHHE KacaTeNbHOU K TpaduKy
byHKIIH

126

[Ipou3BoiHBIE ANIEMEHTAPHBIX (YHKLIUI

127

[Ipou3BoiHbIE 3NIEMEHTAPHBIX (QYHKLIUH




HpOI/I3BO,Z[Ha$I CYMMBI, TPOU3BCACHUS,

128 YaCTHOT'O U KOMITO3UIMU (DYyHKIMH !
129 [Ipow3BoHAST CyMMBI, TPOU3BEACHNS, i
YaCTHOT'O U KOMITO3UIMU (DYyHKIMH
130 [Ipown3BoHAST CyMMBI, TPOU3BEACHUS, i
YaCTHOTO ¥ KOMITO3UIMU (DyHKIIUH
131 KonTponsnas padora: "[IpousBonnas” 1 1
132 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "YpaBHeHus"
133 IToBTOpenue, 0000IIEeHNE, CUCTEMATH3ALIHS 1
3HaHui: "OyHkuun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Wrorosas koHTposbHas paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNE, CHUCTEMATH3AIUA |
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHHu
s

DJIEKTPOHHBIE
nudgposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

[IpuMeHeHne Npou3BOIHON K
nccaeaoBaHuio PyHKIHI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

[IpuMeHeHne pou3BOJHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne NpOU3BOIHON K
WCCIICIOBaHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHne MPOU3BOTHON K
UCCIIeIOBaHHIO (PYHKIMI Ha
MOHOTOHHOCTH M 3KCTPEMYMBI

[IpumeneHnre nporu3BOIHON K
UccienoBaHui0 GyHKIMHN Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpuMeHeHne Mpou3BOIHON K
UCClIeIOBaHUIO (PyHKIMH Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

Haxoxnenme HanOoJIbIIETO U

HaVMEHBIIIETO 3HAYEHUS HEITPEPBIBHON

(GYyHKINM Ha OTpe3Ke

Haxoxneaue HauOoJIbIIErO U




HaWMEHBILIETO 3HAYEHUS HEMTPEPHIBHOU
(GyHKIIUU Ha OTpe3Ke

Haxoxnenue HanOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(byHKIIMH Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPBHIBHON
(GYyHKINU Ha OTpe3Ke

12

Haxoxxnenne HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU Ha OTpe3Ke

13

[Ipumenenre nporu3BOIHOM IS
HaXO0XJAEHUS HAWIYUYLIEro PELICHUS B
MPUKIJIAJHBIX 3a7a4ax

14

[Ipumenenre nporu3BOIHOM IS
HAaXO0KJICHUSI HAUJTYy4IlEero perieHus B
MPUKJIATHBIX 3a/1a4ax

15

[IpumeneHnre nporu3BOIHOM IS
OTIpEJICTICHUS] CKOPOCTH U YCKOPCHUS
nporiecca, 3a1aHHOTO (GOPMYJIION WITH
rpaduxkoM

16

[IpumeneHnre nporu3BOIHOM IS
OTIpEICTICHUS] CKOPOCTU U YCKOPECHUS
nporiecca, 3aaHHOTO (GOPMYJION WK
rpaduxkoM




17 Komnozumus GpyHkimii

18 Kommnozurus ¢hyskimii

19 Kommnozurus ¢hyskmmii

20 I'eomerpuueckre oOpa3bl ypaBHEeHUN Ha
KOOpPJIMHATHOM IIOCKOCTH

)1 I'eomeTpuyeckue oOpa3sl ypaBHEHUN Ha
KOOpPJAMHATHOM IUIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(yHKIHHA ¢ TOMOIIBIO TPOU3BOAHON"

3 [lepBooOpa3Has, OCHOBHOE CBOHCTBO
MepBOOOPa3HBIX

24 [IepBooOpa3Hble 351eMeHTapHbIX (QYyHKIUH.
[IpaBuia HaX0XKIEHHUS IEPBOOOPA3HBIX

)5 IlepBooOpasHbie IeMEHTAPHBIX (YHKIHHA.
[IpaBuia HaX0XKISHHUS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpU4EeCKUl CMBICI
MHTErpaa

27 Beruucnenue onpenenéHHOro HHTerpaa
o popmyne HoroTona-JleliGuua

73 Beruucnenue onpenenéHHoro HHTerpaa
o popmyne HoroTona-JleliOHMIIa

29 [Ipumenenue uHTErpana Juisi HaXO0XKICHUS
iouaiel IIoCcKux Guryp

30 [Ipumenenue uHTErpana Juisi HaXO0XKICHUS
00BbEMOB reOMETPUYECKHX Tell

31 [Ipumeps! pemenuii quddepeHnnaIbHbIX

ypaBHEHUN




[Ipumeps! perennit quddepeHnranbHbIX

32 .
ypaBHEHUM
MaremaTrnyeckoe MOAECIUPOBAHUE

33 PEabHBIX MPOLIECCOB C MOMOIIBIO
nuddepeHnrnaIbHbIX YpaBHEHHH

34 Kontponbnas padota: "[lepsoodpasznas u
uHTerpan”

35 Tpuronomerpudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

16 Tpuronomerpudeckue GyHKIHH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIUH, UX
CBOICTBa U TrpaduKu

13 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U rpaduKu

19 TpuronomeTpudeckue QyHKIHH, UX
CBOIcTBA U rpaduKu
OTb60p KOpHEH TPUTOHOMETPUIECKHIX

40 YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT100p KOpHEW TPUTOHOMETPUUECKUX

41 YPAaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHIX




YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH

Pemrenne TpuroHomeTpruueCcKux

44
HEPaBEHCTB

45 Pemennie TpUroHOMeTpHUUECKUX
HEPaBEHCTB

46 Pemenne TpUroHOMeTpUUECKUX
HEPaBEHCTB

47 Pemenne TpUroHOMeTpUUECKUX
HEPABEHCTB
Kontponbnas pabora: "['paduku

48 TPUTOHOMETPUYECKHUX (PYHKLIUH.
Tpuronomerpudeckue HepaBeHCTBA"

49 OCHOBHBIE METObI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METObI PEIICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOABI PELLICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

5) OCHOBHBIE METOBI PELLICHUS
MoKa3aTeIbHbIX HEPABEHCTB

53 OcCHOBHBIE METOBI PELICHUS
norapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METOBI PELICHUS
norapu(MHUUECKIX HEPABEHCTB

55 OcCHOBHBIE METO/BI PEILICHUS

norapu(MHUUECKIX HEPABEHCTB




OcHoBHbBIC MCTObI pCHICHUA

36 Jorapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METOJIBI PEIICHHS
UppalMOHAIBLHBIX HEPABEHCTB
53 OCHOBHBIE METOJIBI PEIICHHS
MppaIMOHATIHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
MppaIMOHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHAIBHBIX HEPABEHCTB
61 I'padguueckue MeTo bl peLIeHus
UppalMOHATIbHBIX YPaBHEHHH
2 I'paduueckue MeTo bl peLIeHus
MppaIMOHAIFHBIX YPaBHEHHUH
63 I'paduueckue MeTObI pELICHUS
ITOKa3aTeJIbHbIX YPAaBHEHUI
64 I'paduueckue MeTObI pELICHUS
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTo B! peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI pEeLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
I'padrueckue METOIBI pEeLICHUS
68 MIOKAa3aTeNbHbBIX U JOrapu(MUUECKUX

YpaBHEHUU




69

I'paduueckue MeTO bl peLICHUs
MOKa3aTeIbHbIX U JIOrapu(pMUIECKUX
ypaBHEHUN

70

I'padmyeckue MeToAbl pemieHus
MOKAa3aTEeNbHBIX U JOrapu(OMUYECKUX
HEPaBEHCTB

71

I'padguueckue MeTob! peLIeHus
MOKAa3aTeNbHbBIX U JOrapu(MUUECKUX
HEPABCHCTB

72

KonTponbhas pabora: "UppannonansHeie,
MOKa3aTeNbHbIE U JIOTapuPMHUUECKHE
HEpaBeHCTBA"

73

KommuiekcHsle uncna. Anredpanueckas u
TPUTOHOMETpUYECKas (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCiia

74

KommnekcHble uncna. Anredpandeckas u
TPUTOHOMETpUYecKas (hOPMBbI 3aIUCH
KOMIUIEKCHOT'O YHUCIIa

75

Apudmerrueckue oneparuu ¢
KOMILJIEKCHBIMU YHCIIaMHU

76

ApudmeTrueckre oneparuu c
KOMILJIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIJIEKCHBIX YHCeT Ha
KOOPIAWHATHOMW IIOCKOCTH

78

N300pakeHre KOMIIEKCHBIX YHCET Ha
KOOPAWHATHOW IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenienu




13 KOMIIJICKCHOI'O YHCJlia

®opmyna Myaspa. Kopuu n-oii crenenu

80 13 KOMIUIEKCHOTO YHCIIa
[IprMeHeHre KOMIUIEKCHBIX YUCEI JUIs

81 peieHns GU3NUECKUX U FTeOMETPUIECKUX
3aj1a4

%) Konrponsnas padora: "KomiuiekcHbie
qucia"

83 HarypanbHsle u nensie yucia

84 HarypanbHble u nienble yncia

25 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LeJIbIX YUCel

26 [IpumeHeHre MpU3HAKOB AETUMOCTU
LeJIbIX YUCel

27 [IpumeHeHre NpU3HAKOB AETUMOCTU
nenbix yucen: HOJl u HOK

28 IIpuMeHeHre NpU3HAKOB AE€IMMOCTH
nenbix yucen: HOJl u HOK

29 [IpuMeHeHre NPU3HAKOB JAE€IMMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [IpumeHeHre MpU3HAKOB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumeHeHre MpU3HAKOB AETUMOCTU

91 LEJIBIX YKcell: anroput™M EBximna st
pelIeHns 3a/1a4 B LIEJIbIX YnciIax

9 KonTponbhas padora: "Teopus nenbix

gucen"




Cucrema ¥ COBOKYIIHOCTh YPaBHEHHIA.
93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.
94 PaBHOCMIBLHBIE CUCTEMEI M CUCTEMEI-
CIIEACTBUA

OCHOBHEBIE MCTOJBI pCIICHUA CUCTEM U

95 . .
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U
96 COBOKYITHOCTEN MppallMOHATIbHBIX
ypaBHEHU U

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
ypaBHEHUN

OCHOBHBIE METOIbI PEILICHUS CUCTEM U
98 COBOKYITHOCTEW MOKa3aTEIbHBIX
ypaBHEHUN

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMU4ECKUX
YpaBHECHU I

OCHOBHBIE METO/IbI PEIIECHUS CUCTEM U
100 COBOKYITHOCTEH JIOTapU(PMHUIECCKUX
ypaBHEHUH

[IpuMeHeHne CuCTEM K PEIEeHUI0
MaTEeMaTHYECKUX 3a7a4 U 3a1a4 U3

101 pa3iauuHbIX 00JacTel HayKH U peabHON
YKU3HU, MHTEPIPETalus IOJy4YEeHHBIX

pe3yJIbTaToB




102

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3nuYHbIX 001acTe HAYKH U peabHOM
KHU3HH, UHTEPIPETALUS TOTYYEHHBIX
pe3yJIbTaTOB

103

IIpruMeHeHNne HEpaBEHCTB K PEILICHHIO
MaTeMaTHYeCKUX 3aJa4 U 3a/1a4 U3
pa3nuYHbIX 001acTe HAYKH U pPeanbHOM
KHU3HH, UHTEPIPETALUS OTYYEHHBIX
pE3yJIbTaTOB

104

Kontponbhas padota: "Cucremsi
paloHaIbHBIX, UPPALMOHATBLHBIX
MOKA3aTEeNbHBIX U JOTapu(MUUECKUX
ypaBHEHHI"

105

PannoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106

PanmonansHble HEpaBeHCTBA C
rnapaMeTpamu

107

PannoHanpHbIE CUCTEMBI € ITapaMeTPAMHU

108

HppanunonanbHble ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpaMu

109

HppanmroHanbHbIe CUCTEMBI C
napaMeTpamu

110

[loka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C IapaMeTpaMu

111

IlokazaTenbHbIE CUCTEMBI C TApaMETPaMu

112

Jlorapudmuyeckue ypaBHEHHUs,
HEpaBEHCTBA C TapaMeTpaMu




Jlorapudmuyeckre CUCTEMBI ¢
napameTpamu

113

114 Tpuronomerpryeckue ypaBHEHUs C
napaMeTpamu

115 Tpuronomerpryeckre HEpaBeHCTBA C
rapameTpamu

116 TpUroHoMeTpUYECKUE CUCTEMBI C
rapameTpamu

[TocTtpoenue u uccienoBanue
117 MaTeMaTUYECKUX MOJIENIEH peabHbIX
CUTYyalHl C IOMOILBIO YPABHEHUH C

napameTpamu

ITocTpoenue u ucciegoBaHme
118 MaTEMaTHYECKNUX MOJENIEN PeabHBIX
CUTYyalUii C IOMOIIBIO CUCTEM ypaBHEHUN

C mapaMmeTpaMu

[TocTpoenue u uccneaoBanue
MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYAIMI C MOMOUIBIO CUCTEM YPaBHEHUMN
C mapameTpaMu

119

120 Kontponbnas padota: "3agaun ¢
napameTpamu"

121 [ToBTOpenue, 0600MIIEHNE,
cucTeMaru3auus 3HaHui: "YpaBHenus"

122 [ToBTOpenwue, 060061IeHNE,

cucTeMaru3auus 3HaHui: "YpaBHenus"

123 [ToBTOpenwue, 060061eHNE,
crCTEeMaTH3allus 3HaHWi: "Y paBHCHUSI.




Cucremsl ypaBHeHUN"

[ToBTOpenue, 0600IIEeHNE,

124 4 n n
cuctemMaTtu3anus 3Hanuii: "HepaBeHcTBa
125 [ToBTOpenue, 06001IECHNE,
cucteMmaTuzanus 3Hanuii: "HepaBencrtna"
126 [ToBTOpenue, 06001IECHNE,
cucreMarusanus 3HaHui: "HepaBencrsa"
OBTOpEHHE, 0000IIIeHHE
I1 , 0000 ,
127 cuctemaTtu3anus 3Hanuit: "[IponsBoaHas u
e€ npumeHeHue"
OBTOpEHHE, 0000IIIcHHE
I1 , 0000 ,
128 cuctemaTtu3auus 3Hanuii: "[IponsBoaHas u
e€ nmpuMeHeHue"
IToBTOpenue, 0000IMIEHHE
b
CHCTEMATHU3allis 3HAHMIA: OM3BOJHAS U
129 "T1
e€ nmpuMeHeHue"
[ToBTOpenue, 0600MIIEHNE,
130 cucreMmaTusanus 3Hanuil: "MuTerpan u ero
npumeHeHue"
131 [ToBTOpenwue, 06001eHNE,
cucTemMaTu3anus 3HaHu: "OyHkuun"
132 [ToBTOpenwue, 06001EeHNE,
cucTeMaTu3anus 3Hanuit: "OyHkuun"
133 [ToBTOpEeHME, 0000IIECHNE,
cucTeMaTu3auus 3Hanuii: "OyHkuun"
134 HroroBas koHTpobHas paboTa
135 Hrorosas koHTpobHas paboTa




[ToBTOpenwue, 060061IeHNE,

136 .
CHUCTEMATH3aLNs 3HAHUU

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






