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HHOACHUTEJIBHASA 3AIINCKA

VY4eOHblll Kypc «Ainrebpa U Hayalda MaTeMaTHYECKOTO aHAIM3a»
ABJISIETCS] OTHUM M3 HanOoJiee 3HaYUMbIX B IPOrpaMMe CPEHEro 00IIero
oOpa3oBaHMsl, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecCHeYrBaeT
WHCTPYMEHTAJIbHYI0 0a3y JUisi M3Y4YeHHUS! BCEX €CTECTBEHHO-HAYYHBIX
KYpCOB, a C JpPYrod CTOpOHBI, (OPMUPYET JIOTUUECKOE U aOCTpPaKTHOE
MBIIUIEHHE OOYy4YalolMUXCsi Ha YpOBHE, HEOOXOJUMOM ISl OCBOEHUS
nHpOpMaTUKHU, OOIIECCTBO3HAHUS, MCTOPHUU, CIOBECHOCTH M JPYTHX
TUCUUIUIMH. B paMkax JaHHOro yd4eOHOTO Kypca oOydaromuecs
OBJIAJICBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMCHHOW HayKH, KOTOpas
dhopMyHpyeT CBOU TOCTHXKEHUS B MaTeMaTH4decKon opme.

VY4eOHbIi Kypc anreOpbl M Hayajd MaTeMaTHYEeCKOTO aHaiu3a
3aKJ1a/bIBA€T OCHOBY JUISl YCHEUIHOTO OBJIAJICHUSI 3aKOHAMHU (U3HKH,
XUMUHM, OHOJOTUH, TIOHMMAaHUS OCHOBHBIX TEHACHLMH pa3BUTHUS
SKOHOMHUKHM U OOUIECTBEHHON J>XHU3HU, IO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HUMPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO
MCIIOJIb30BaTh WX I JajbHEHIero oOpa3oBaHMs M B IOBCEIHEBHOMN
XKU3HU. B TO ke Bpemsi oOBiaJieHHe aOCTPAaKTHBIMH U JIOTHYECKHU
CTPOTUMHU KOHCTPYKIIMSAMH aireOpbl W MaTeMaTHYeCKOro aHaym3a
pa3BUBaeT yMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH
UCTUHHOCTB, JOKa3bIBaTh YTBEPXKIACHUS C TOMOIIBI0 HWHAYKIHH U
paccyXaath NeAyKTUBHO, UCIOJIB30BaTh 0000IIEeHNE U KOHKPETH3AIHIO,
a0CTparupoBaHKWe W aHAJOTHIO, GOPMHUPYET KPEaTUBHOEC M KPUTHUIECCKOEC
MBIIIICHHUE.

B xome wu3yuenus yueOHOTO Kypca «Anrebpa u Hayaia
MaTEMaTUYECKOr0 aHallh3a» OOydYarolIMecs IMOJy4aloT HOBBIA OIBIT
peuieHusl  NPUKIAJAHBIX  3aJad, CaMOCTOSATEIBLHOTO  IMOCTPOEHUS
MaTeMaTUYeCKUX MOJIeNied peallbHbIX CUTyallud, HHTEepIpeTauu
MOJIYYEHHBIX PEIICHUM, 3HAKOMATCA C MpUMEpaMU MaTeMaTUYECKHX
3aKOHOMEpPHOCTEH B MPUPOJE, HAYKE U MCKYCCTBE, C BBIIAIOIMIMMUCS
MaTEeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaAMHU.

VY4eOHblli Kypc o00JagaeT 3HAYUTEIbHBIM  BOCHUTATEIbHBIM
NOTEHIIMAJIIOM, KOTOPBIM peanu3yercs Kak udepe3 ydeOHbIH maTepual,
CIOCOOCTBYIOLIMH (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK H
qyepes crienupuKy y4eOHOM NESATEIIbHOCTH, TpeOyroiei
MPOJIOJDKATEFHON  KOHIEHTPALIMM BHUMAHHUSA, CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ybTarT.

B ocHoBe wmeromuku  oOydeHuss —anreOpe M Hayaiam
MaTEMaTUYECKOTO aHAIN3a JICKUT JEATEIbHOCTHBIA PUHIIUI O0OyUEHHUS.

B  crpyktype yueOHOro kypca «Anrebpa U Haudana
MaTEMaTUYECKOTO aHalIM3a» BbBIJEICHBl CIEIYIOUUE COJEPKATEIbHO-
METOIMYECKHe JTUHUM: «Yucna u BeIYUCIeHUsD», « DYHKIUU U TpaQuKmny,
«YpaBHeHHs U HepaBeHCTBa», «Hayama maTemMaTH4ecKOro aHaIu3ay,
«MHoXxecTBa U JIOTHKa». Bce OCHOBHBIE COZlepKaTeIIbHO-METOIMYECKHE
JUHUU H3Yy4yaloTCsl Ha MPOTSHKEHUM JBYX JIeT OOydeHHUs Ha YpOBHE
cpeaHero oOmiero odopa3oBaHUs, €CTECTBEHHO JOMOJIHSIS JIPyT JApyra u
MOCTCTICHHO HACHIIMAsICh HOBBIMH TEeMaMHM W pasjaeinaMu. JaHHBIH
y4eOHBIN KypC SBIIICTCS MHTCTPATUBHBIM, ITOCKOJIBKY OOBEIUHSET B ceOe
coliepkKaHUE HECKOJbKMX MAaTeMaTHYEeCKUX JHUCIMIUIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHS, MAaTEMAaTHYCCKUH aHaAIN3, TCOPUS MHOXKECTB,



MaTemMaTruueckas Jjoruka u apyrue. Ilo mepe Toro kxak oOydaromuecs
OBJIAJICBAIOT BCE 0oJiee IMPOKUM MATEMATUYECKUM annapaTtoM, y HUX
[OCJIE0BATENBHO (OPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOUTH
MaTEMaTHYECKYI0 MOJENIb pPEaJbHON CHUTyallud, NPUMEHATH 3HaAHMUS,
IIOJIyYeHHblE IPU HM3y4YEeHUUM Y4eOHOro Kypca, s  pEUICHMs
CaMOCTOSITENIBHO C(POPMYJIMPOBAHHON MaTEMaTHUYECKOHN 3ajaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOIMYECKass JUHUS «Yucia W BBIYMCICHUS»
3aBepuIaeT (OPMUPOBAHUE HABBIKOB MCIIOJIB30BaHUS AEHCTBUTEIbHBIX
qucesl, KOTOpoe€ ObUI0O HayaTO Ha YPOBHE OCHOBHOIO OOWIETO
obpazoBanus. Ha ypoBHe cpeaHero oOmero oOpa3oBaHus ocoboe
BHUMaHuE yJeiseTcss (OPMUPOBAHHUIO HABBIKOB  pPalMOHAJIbHBIX
BBIUYHCJIEHUM, BKIJIIOUYAIOLIUMX B C€0sl HCIOJIb30BAHHUE PA3IUYHBIX (POpM
3allACU YHUCIIA, YMEHUE JeNaTh MPUKUJIKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCIICHUS, OIEHMBATh  YHCJOBBIE  BBIpAXEHHs, paboTaTh C
MaTeMaTHYEeCKUMH KOHCTaHTaMHU. 3HAKOMbIE OOYYaroIMMCs MHOXKECTBA
HATYpaJbHBIX, LEJbIX, PpAIMOHATBHBIX U JACHCTBUTEINBHBIX HYHCET
JIOTIOJTHAIOTCSI MHOXKECTBOM KOMIUIEKCHBIX YHCeNl. B KakaoMm H3 3Tux
MHO’KECTB PAaCCMaTPUBAIOTCSI CBOMCTBEHHBIE €My CHEIIH(PUIESCKHE 3a1auH
U Ollepalyu: JeJICHNEe Hallelo, ONepupOBaHNe OCTaTKaMU Ha MHOXECTBE
[ENBIX YHUCEN, 0COObIE CBOWCTBAa PAIMOHANBHBIX W HUPPAIMOHATBHBIX
qrces, apuMeThyecKue Omepanuu, a TakkKe H3BICUYCHUE KOPHS
HATypaJIbHON CTETEeHW HAa MHOXECTBE KOMIUIEKCHBIX 4mceln. bmaromaps
MOCIIEZIOBATEIbHOMY ~PACHIMPEHUI0 Kpyra MCHOJIB3YEMBIX YHCET W
3HAaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHHUS JJS  pPelICHHUs
pa3IMYHBIX 3a/1a4 (GOPMUPYETCS MPEACTABICHNE O €IUHCTBE MaTEMaTHKU
KaK HayKd U €€ poJid B MOCTPOEHUU MOJeNel peaJbHOT0 MHpa, IIHPOKO
UCIIOJIb3YIOTCSl 0000IIEHNE U KOHKPETH3AL .

JIuaust «YpaBHEHMSI U HEPABEHCTBa» PEaIU3yeTCs HA MPOTSKEHUN
BCEro oOy4eHHUsl Ha ypOBHE CpeHEro oOLIeEro o0Opa3oBaHMsl, IOCKOJIbKY B
KaX/10M paszzene [TporpaMmel IPEyCMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3ahad. B pesynbrare oOyyaroumigecs OBJIaJEBAIOT
pa3IMYHBIMM METOJAaMHU PELICHUs PalMOHAJIbHBIX, HWPPALUOHAIBHBIX,
NIOKAa3aTeNbHbIX, JOrapU(PMUIECKUX U TPUTOHOMETPUUECKUX YpaBHEHUIA,
HEPABEHCTB M CHUCTEM, a TaKXe 3a/]ad, COACpXkallUX I[apaMeTphbl.
[TomyueHHbIE yMEHHUS IIHPOKO WCIONB3YIOTCS TPU HCCIICTOBAaHUH
GYHKIUI C TOMOIIBIO MPOU3BOIHOM, MPU PEIICHUU PUKIATHBIX 33729 U
3a]1a4 Ha HAXO0XJICHWE HauOOJBIINX U HAMMEHBIINX 3HAYCHUH (YHKITUH.
JlaHHas coqeprkaTeNbHasK JIMHUS BKIIIOYAaeT B ce0s Takke (popmupoBaHue
YMEHUW  BBINOJHATH pacu€rel 1o  (GopmynaM, mpeodpa3zoBaHuUs
paIoHaJIbHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPHUYECKHUX BBIPAKEHUH,
a TaKKe BBIPAXCHHH, coIep)KaluxX CTeneHu u jorapudmel. brarogaps
M3YYCHHIO anreOpandeckoro Marepuaia TMPOUCXOAWT JalbHEWIee
pa3BUTHE AITOPUTMHUIECKOTO " abCTpaKkTHOTO MBIIIICHUS
oOyuatomuxcsi, (OPMUPYIOTCS HAaBBIKM JEAYKTUBHBIX pPacCyXIeHUM,
paboThl C CUMBOJBHBIMU (hOpPMaMH, MPEACTABICHUSI 3aKOHOMEPHOCTEH U
3aBHCHMOCTEl B BHJI€ PAaBEHCTB M HEPAaBEHCTB. Anre0Opa mpesaracT
sddeKkTuBHBIE  MHCTPYMEHTHI I PEIICHUS  TPAKTHUYECKUX |
€CTECTBEHHO-HAYYHBIX  3a/1a4, HArSIIHO  JIEMOHCTPUPYET  CBOHU
BO3MOXXHOCTH KaK SI3bIKa HAYKH.



ConepxarenbHo-MeTonuueckass JIMHUS «DYyHKIUKU U TpaduKu»
TECHO MEPEeIIeTaeTCs ¢ PYTUMU JIUHUSAMHU y4eOHOTO Kypca, MOCKOJIbKY B
KaKOM-TO CMBICIIE 3aJa€T IMOCIJIEN0BATEIBHOCTh M3YUYEHUs MAaTepHala.
N3yuenne  cTenmeHHOM,  MoOKaszaTelabHOM,  jJorapudmMuyeckod
TPUTOHOMETPUYECKUX  (GYHKUMHA, HMX  CBOWCTB U  IpadUKOB,
UCIIOJIb30BaHUE (PYHKUUN [Ji pelleHus 3a7ad U3 APYruX Y4eOHBIX
MIPEAMETOB M PEAIBHOM >KM3HHU TECHO CBA3aHO KaK C MaTEMATHYECKUM
AQHAJIN30M, TaK U C PEIICHUEM YpPaBHEHHMU M HepaBeHCTB. lIpu sTom
0oJbIIOE BHUMaHHWE YyAenseTcss (OPMHUPOBAHUIO YMEHHUS BbIPaXaTh
dbopMynaMu  3aBUCUMOCTH  MEXIYy  pPa3JIMYHbBIMU  BEJIUYMHAMH,
UCCJIEI0BaTh MOJy4YeHHbIEe (DYHKIMH, CTPOUTHh MX rpaduku. Matepuan
JTOM COAEPKATEJIbHOUN JIMHUY HALIEJIEH Ha pa3BUTUE YMEHUN U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKATh 3aBUCUMOCTH  MEXAY BEJIMYMHAMU B
paziuuHoi (opMme: aHaIUTUYECKOM, rpaduueckoil u cioBecHo. Ero
M3YYEHUE CIOCOOCTBYET PA3BUTHUIO aAJITOPUTMHUYECKOTO MBIIIJICHUS,
CHOCOOHOCTH K OOOOIIEHHWIO W KOHKPETH3alUH, HCIOIb30BAHUIO
AHAJIOTHIA.

ConepxartenpHas auHusA «Havama MaremaTHyeckoro aHanmsan
MO3BOJIAET CYHIECTBEHHO PACIIUPUTH KPYr KaK MaT€MAaTHYECKUX, TaK U
OPUKJIAJAHBIX 337a4, JOCTYIHBIX OOyYaroluMMcs, TaK Kak y HHUX
MOSIBIISIETCS.  BO3MOXKHOCTh CTPOUTH TpaUKU  CIOXKHBIX (PYHKIUH,
onpenensTh MX HauOOoJbIIMEe W HAUMEHBIIWE 3HAYEHUS, BBIYUCISTH
mwiomaagu ¢uryp U oOBEMBI TEJ, HAXOJUTh CKOPOCTH U YCKOPEHHS
mpoueccoB. JlaHHasg coaep)KaTenbHas JIMHUS ~ OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHMSI MAaTE€MaTUYECKMX MOJEJed peaabHbIX
CUTYaIlMi, MO3BOJIAET HAXOAUTh HAWIy4Illee PElICHUE B MPUKIAIHBIX, B
TOM YHCIIE€ COLMAIbHO-)KOHOMUYECKHX, 3a7adyax. 3HAKOMCTBO C
OCHOBAMHM  MaTEMaTHYECKOTO  aHajliu3a CHOCOOCTBYET  pPa3BUTHUIO
a0bcTpakTHOr0, (HOPMAIBLHO-JIOTHYECKOTO W KPEATUBHOTO MBIIIICHUS,
(GOpMHpPOBaHHIO  YMEHHWIl  pacrno3HaBaTh  MPOSIBJICHUS  3aKOHOB
MaTeMaTUKU B HayKe, TEXHHKE W UcKyccTBe. OOydaromuecs: y3HAIOT O
BBIJIAIOLIUXCS PE3yJibTaTaX, MOJYYEHHBIX B XOJE Pa3BUTHUS MATEMAaTHKU
KaK HayKH, U 00 UX aBTOpax.

ConepxaTenpbHO-MeTOANYECKAasT JUHUA «MHOXKECTBA W JIOTHUKa»
BKJIIOYAaeT B ceOsl AJIEMEHThl TEOPUUM MHOKECTB W MaTeMaTHYECKOM
JOTUKHU. TeOpETUKO-MHOKECTBEHHBIE ITPEACTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHOM MaTeMaTHKW M MpeiaraloT Hauboliee YHUBEPCAIbHBIN
SI3bIK, OOBEIUHSIONINNA BCE pa3/ielibl MATEMAaTUKHU U €€ MPUIIOKEHUNU, OHU
CBSI3BIBAIOT Pa3HblE MATEMATUYECKUE NUCLMIUIMHBI U UX MPUIIOKEHUS B
eauHoe 1enoe. [loaToMy BakHO JaTh BO3MOXKHOCTH OOydYaroniemycs
MOHUMATh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MaTeMAaTHKHU
Y HUCIOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbICIEH. JIpyruM BaskHBIM
MPU3HAKOM MATEMAaTUKH KaK HAyKU CIIeyeT MPU3HATh CBOWCTBEHHYIO €
CTpPOroCcTh OOOCHOBAaHMM M CJ€AOBaHUE OINpPEACIEHHBIM ITpaBUiIamM
MOCTPOEHUS JI0Ka3aTeIbCTB. 3HAaKOMCTBO C AJIIeMEeHTaMu
MaTeMaTUYeCKOM JIOTMKA  CHOCOOCTBYET  pa3BUTHIO  JIOTHYECKOTO
MBIIUIEHUS 00YYaloIUXCsl, TO3BOJISIET UM CTPOUThH CBOM PACCYXKACHUS Ha
OCHOBE JIOTMYECKHMX MpaBujl, (OPMUPYET HABBIKK KPUTHUYECKOIO
MBIILIECHUS.

B yueOHOM Kypce «AnreOpa U Havajsa MaTEMaTUYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MATEMAaTUYECKOTO MOJEIMPOBAHUSA, KOTOpbIE



OpU3BaHbl CIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB MOCTPOCHUS
MojieNiel peanbHbIX CUTYyallui, UCCIIeI0BAHUS ATUX MOJEJIEH C TOMOIIBIO
anmapara aiareOpbl M MaTEeMaTUYeCKOro aHaliu3a, WHTEepPIpeTaLHu
MOJIYYeHHBIX pe3yibTaToB. Takue 3adaHus BIUIETEHbI B KaXAbIA W3
pa3lieJIoB  MpOrpamMMbl, TMOCKOJBKY BECh Marepuand ydeOHOro Kypca
IIMPOKO UCIOJIb3YETCs JIJISl pellleHus MPUKIaAHbIX 3a1a4. [Ipu pemenun
pealbHBIX  MPAKTUYECKHX  3ajad oOydJaroniecss  pa3BHBAIOT
Ha0II0AaTCIIBHOCTD, yMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, UCIIOJIb30BaTh aHaJIOTHUIO, 000011aTh u
KOHKPETH3UPOBaTh mpodsieMy. JlesTenbHOCT 1O  (DOPMHUPOBAHHIO
HaBBIKOB DEIICHUS TNPHKIQJAHBIX 3aJad OpPTaHU3yeTcs B TPOIecce
M3yuyeHHMs BCeX TeM ydeOHOoro Kypca «Asredpa u  Hayana
MaTeMaTHYECKOTO aHaTN3ay.

Ha  wu3yuenne yueOHOro Kkypca «Anrebpa u  Hayaia
MaTEMaTUYECKOro0 aHajm3a» oTBoauTcs 272 yaca: B 10 kmacce — 136
yacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 4aca B HECIIO).



COIEPKAHUE OBYYEHUA
10 KITACC

Yucaa 1 BBIYUCTCHUSA

Paunonanbupie yucia. OOBIKHOBEHHBIE M JECATUYHBIE IpoOH,
IPOLIEHTHI, OECKOHEUHbIE NTepuoanueckue apoou. [lpumenenue npodeit u
IOPOLIEHTOB [UJIsl PELICHMS MPUKIAIHBIX 3aJa4 U3 PAa3jJIUYHbIX OTpacien
3HAHUU U PEAJIbHOM KU3HMU.

JlelicTBUTENBHBIE YKCa. PallnOHANIbBHBIE U HPPALIMOHAJIBHBIC YHCIIA.
Apudmernueckue ornepanud ¢ JEHCTBUTEIbHBIMU 4HClIaMU. Moayib
JEHUCTBUTEIBLHOTO YKCIa U €ro cBoicTBa. [IpubamkEHHbIE BBIYMCICHUS,
MIPaBUJIA OKPYIJICHUS, TPUKHUIKA U OLIEHKA pPe3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ nensiM nokazareneMm. bunom Herotona. Mcnonb3zoBanue
noaxonsmend (opmbl 3amucu JEHCTBUTEIBHBIX YMCEN JJIS PEIICHUS
NPAKTUYECKUX 33/1a4 U MPEACTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp ¢ pallMOHAJIBHBIM MOKA3aTEIEM U €€ CBOWCTBA, CTEIIECHb C
JNEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapudma. Jlecatuunele U
HaTypajbHbIE JIOTAPUDMBI.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOTO AapryMEHTA.
APKCUHYC, apKKOCHUHYC U apKTAaHIE€HC YUCIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa H  TOXKIECTBEHHbIE IMpeoOpa3oBaHus. YpaBHEHHE,
KOpPEHb ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUS U YPaBHEHUS-CIEACTBUS.
HepaBeHcTBO, perieHne HepaBeHCTBA.

OCHOBHBIE METOJbI pEIICHUs IENbIX U APOOHO-paIllMOHAIbHBIX
YPAaBHEHUA W HEPABEHCTB. MHOro4jaeHbl OT OJHOM NEPEMEHHOM.
JleleHne MHOrouJeHa Ha MHOTIOWIEH C ocrtaTkoM. Teopema besy.
MHorousieHs! ¢ 1easiMu koddduinenramu. Teopema Buera.

[IpeoOpa3zoBaHUsI YUCIOBBIX BBIPAKEHUMN, COJIEPKAIIUX CTEHEHU U
KOPHU.

WUppannonaneubie  ypaBHeHUs. (OCHOBHBIE METOABI  PELICHUS
UPPALMOHAIBHBIX YPaBHEHUIA.

ITokazarenbHble  ypaBHEHMS. (OCHOBHBIE METOIbl  PELICHUS
NOKa3aTEJIbHBIX YPABHEHUH.

[IpeoOpazoBaHue BoIpaKEHUH, COAEPKALIUX JIOTApUPMBI.

Jlorapudpmuueckre ypaBHeHus. OCHOBHBIE METOJIbl pEUICHUS
Jorapu(pMUUECKUX YpaBHEHUH.

OcHoBHBIE TpuUroHoMeTpuueckue ¢opmynsl. [IpeodpazoBanue
TPUTOHOMETPUYECKUX BbIpAXKEHUW. PelieHne TPUTrOHOMETPUUYECKUX
YPaBHECHUU.

Pemienne cucrem JMHEWHBIX YpaBHEHUM. Marpuiua CHCTEMBI
JVUHEHHBIX  ypaBHeHUW.  Onpenenuresb  MaTpuibl  2X2,  €ro
F€OMETPUYECKUM CMBICII W CBOMCTBA, BBIYHCIECHHE €r0 3HAYCHUS,
IIPUMEHEHUE ONPEACIUTENS Uil PELUICHUS CHCTEMBI JIMHEHHBIX
ypaBHEHUH. PemieHne mnOpuKIagHBIX 3a4ad C I[OMOLIBIO CHCTEMBI
JIMHEWHBIX ypaBHEHUW. MccinemoBaHWME TMOCTPOCHHOM MOJEIH €
ITOMOUIBIO MaTPUI] ¥ ONPEIECIUTEIIEH.



[TocTpoeHrne MaTEeMAaTUYECKUX MOJENIEH pealbHON CUTyalUH C
IIOMOIIPK0 YPAaBHEHUW MW HEPABEHCTB. [IpumeHeHuWe ypaBHEHUHW WU
HEPABEHCTB K PEUICHUIO MAaTeMAaTUYECKHUX 3aJa4 U 3a7a4 U3 Pa3IuyHbIX
o0JiacTeil HayKu U peaabHOMN KU3HMU.

DOyHKUUM U TpaduKku

OyHkusA, cnocoObl 3ananus (QyHkiuu. B3aumHO 0OpaTHBIE
¢dbyukiuu. Komnosunusa ¢yskiuid. ['paduk dyHKIuu. DneMeHTapHbIC
npeobpazoBaHusi rpad@uKOB PYHKIIHUM.

OO6nactb omnpezaeneHuss 1 MHOXECTBO 3HaueHWil ¢GyHkuuu. Hynu
¢dyukiuu. IIpomexxyTku 3HAKOMOCTOSHCTBA. UETHBIE W HEUETHBIC
¢bynkuun. Ilepuonnueckne @yHkuuu. I[IpoMexyTku MOHOTOHHOCTH
¢byukiuu. MakcumMyMbl W MUHUMYMBI ¢GyHKIuU. Haunbonbinee wu
HavMeHbllIee 3HaUeHUs PYHKIIUU Ha TIPOMEKYTKE.

Jluneitnasi, KBajapaTWyHass W JAPOOHO-JIMHEHHAas  (YHKIUU.
DneMeHTapHOe UCCIEA0BAaHUE U MOCTPOCHHUE UX TPaPUKOB.

CrenenHast (GyHKIMS C HATypaJbHbIM M LIETBIM MMOKa3aTeyneM. Eé
cBoiictBa u rpadux. CBoicTBa M rpapuKk KOpPHS N-OM CTENEHU Kak
(GbyHKUIMM 00paTHOM CTENIEHU C HATYPaJIbHBIM [MOKA3ATEIIEM.

[lokazatenbHass W Jorapudmuueckas (QyHKIIMM, UX CBOMCTBA H
rpaduku. Mcnonb3zoBanue rpad@ukoB GyHKUIMNA IS peLICHUs] YpaBHEHUM.

Tpuronomerpruueckas OKPY>KHOCTb, ONPEACICHUE
TPUTOHOMETPUUECKUX (PYHKIIUN YMCIOBOTO apryMEHTAa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pPEalbHBbIX MpoLeccax W
aBieHusX. ['paduku peaibHbIX 3aBUCUMOCTEH.

Hayaja MmaTeMaTH4ecKoOro aHajamnsa

[locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl TOCIEAOBATEILHOCTEMN.
Meron mareMaTH4eCcKOW HWHIYKIUMU. MOHOTOHHBIE W OTIPAHUYECHHBIC
NOCJEN0BATENBHOCTH. MCTOpUS  BO3HMKHOBEHMS MaTEMaTUYECKOTO
aHajIM3a KaK aHainu3a OECKOHEYHO MaJIbIX.

Apudmernueckass M TreoMeTpuYeckass Mporpeccud. beckoHeuHO
yObIBaomiasi  reomerpuueckas mnporpeccus. Cymma  OECKOHEYHO
yOBIBaIOIICH reOMETPUUECKOMN MPOTPECCHUU. JInHerHbIn 51
AKCIIOHEHIMANIBHBIA pocT. Yucio €. dopmyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30oBaHne  mporpeccud il PEUIEHUS  pEeajbHbIX  3a7ad
MIPUKIIATHOTO XapaKTepa.

HenpepriBuple ¢yHKIIMM M WX CBOWCTBA. TOYKM pa3phiBa.
AcumnrtoTsl TpadukoB GyHkiuil. CBOMCTBa (PYHKIIMNA HENPEPHIBHBIX HA
oTpe3ke. MeTon HMHTEpBAJIOB ISl PEIICHUs HepaBeHCTB. [IpuMeHeHue
CBOMCTB HEMPEPHIBHBIX PYHKIUHN JJI pEIIeHUs 3a/1a4.

[lepeass u BrOpas mnpousBojgHble QyHKIUU. OnpeneneHue,
r€OMETPUYECKU U (U3UYECKUH CMBICI IPOM3BOJIHON. YPpaBHEHUE
KacaTelbHOM K rpaduKy QyHKINH.

[IpousBoaHbie 37ieMeHTapHBIX (QYyHKUUNA. [Ipon3BogHAs CyMMBI,
POU3BEACHUS, YACTHOTO U KOMITO3ULIMK (PYHKITUH.

MHoxecTBa M JIOTHUKA

MHO»XkecTBO, oOmepaluyd HajJ MHOXKECTBAMH M HMX CBOWCTBA.
Huarpammel Ditniepa—Benna. [IpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO
amnrapara JJisl OIMCaHUs PEaIbHbIX MIPOLECCOB U ABJIECHUM, IIPU PELLIEHUN
3a/1a4y U3 JpYrux y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MAaTeMAaTHYECKOro OOBEKTa,
CJEICTBUE, NOKA3aTEIbCTBO, PABHOCUJIbHBIC YPABHEHHS.



11 KJIACC

Yuciia 1 BBIYUCICHUA

Harypanbubie u uensie ynucna. [[pumeneHrne mpu3HakoB AETUMOCTH
HEeJIbIX 4YHucel, HauOosblmi oOmui genutens (manee — HOJ) u
HauMeHbliee obmiee kpatHoe (manee — HOK), octaTkoB mo momaysto,
anroputMa EBKIMaa Uil pelieHus 3a/1a4 B LEJIbIX YHCIIAX.

Kommnekcuble uucna. AnreOpanyeckass M TPUTOHOMETPUYECKAS
(GbopMbl 3alKMCHU KOMIUIEKCHOTO uucia. ApudMeTHYecKHe OIMepaluu C
KOMIUJIEKCHBIMU ~ unciaMu. HM3o0paxeHWe KOMIUIEKCHBIX 4YHCEI Ha
KOoOpJauHATHOW TIockocT. @opmyna Myaspa. KopHu n-oil cTeneHu w3
KOMIUIEKCHOTO yucia. [[puMeHeHne KOMIUIEKCHBIX YHCEN ISl PELICHHUS
(bU3MYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucteMa W COBOKYNIHOCTbH  ypaBHEHMI W HEPABEHCTB.
PaBHOCUIIBHBIE CHCTEMBI M  CUCTEMBI-CIEACTBHUS. PaBHOCHIIBbHBIE
HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUU C MOMOIIBIO
TPUTOHOMETPUYECKOM OKPYKHOCTH. PelieHne TpUTrOHOMETPUYECKUX
HEPABEHCTB.

OcCHOBHBIE METOJIbl PEIICHUs TTOKA3aTEeNbHbBIX U JIOrapu(PMUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE  METOIBl  PEUIEHUS CHCTEM W  COBOKYIHOCTEU
palMOHANBbHBIX, UPPALIMOHATIbHBIX, TOKA3aTEeNIbHBIX U JIOTapu(pMUYECKUX
YPaBHECHUU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.

[IpumeHeHne ypaBHEHUH, CHCTEM UM HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a7a4 M 3a/Jady M3 pa3JIMyHbBIX oO0JacTel Hayku W
peanbHOM KU3HU, UHTEPIIPETALUS IOJYYEHHBIX PE3YJIbTATOB.

DyHKUUM U TpapuKu

I'paduk  kommosuruu  dyHkiui. ['eomeTpuueckue  0oOpas3bl
YPAaBHEHHUU U HEPABEHCTB HAa KOOPJIUHATHOM MIOCKOCTH.

Tpuronomerpruueckue PyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padpuueckne MeToAbl pelleHUs YpPaBHEHHH W  HEPaBEHCTB.
['padpuueckue MeToIbI pelieHus 3a/1ay ¢ NapaMeTpaMu.

Hcnonb3zoBanue rpadukoB GyHKIUN AJI9 UCCIEAOBAHMS MPOIIECCOB
U 3aBUCHMOCTEM, KOTOPbIE BO3HUKAIOT MPU PEIICHHUM 3334 U3 JIPYTHUX
y4eOHBIX MPEAMETOB U PEaTbHOM KU3HHU.

Hayaja MmaTeMaTH4ecKOro aHajamnsa

[IpumeHeHne MPOM3BOAHOM K HCCIEAOBaHWIO (YHKIUHA Ha
MOHOTOHHOCTH M  JKCTpeMyMmbl. HaxoxneHue HauOosblllero
HAaUMEHBIIEro 3HAaYeHUI HEeNpepbIBHON (DYHKIIMHM HA OTPE3KE.

[IpumeHeHne MNPOM3BOAHOM IS  HAXOXKICHUS  HAWJTYYILEro
pelieHns B MPUKIANHBIX 3aJadax, [JIs ONPEAECIEHUS CKOPOCTH H
YCKOPEHHUSI Mpolecca, 3aJaHHOT0 (OpMyJIoi Uit rpadukom.

[TepBooOpaznas, OCHOBHO€E CBOICTBO NepBOOOPa3HbIX.
[lepBooOpa3ubie 3neMeHTapHbIX (yHKuuMid. [IpaBuia HaxoXAeHUS
epBOOOPA3HBIX.



HNnTerpan. ['eomMerpuyeckui CMBICI HHTErpayia. BeluucieHue
onpenenéHHoro naTerpana mno gopmyne Hetorona-Jleibuua.

[IpumeneHue HHTErpana s HaXOXIACHUS IUIOMIANEH TIOCKUX
buryp 1 00bEMOB reOMETPUUYECKHUX TEJL.

[Tpumepsl peueHnin muddepeHmanTbHbIX YPaBHECHUU.
MaremaTu4eckoe MOJIEIMPOBAHUE PEATBHBIX IPOLIECCOB C IMOMOUIBIO
mudepeHImanbHbIX YpaBHECHUIA.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA  VYUYEBHOI'O
KYPCA «AJIIEBPA N HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A»  (YIJIYBJIEHHBIM  YPOBEHb) HA  YPOBHE
CPEJHEI'O OBILEI'O ObPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIMU OOYYaIOIIEerocs Kak
aKTUBHOTO M  OTBETCTBEHHOI'O 4I€Ha POCCHUUCKOro  OOUIECTBa,
IOpEeICTaBIIEHHE O MaTeMaTHYEeCKUX OCHOBaX (PYyHKIHMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBIICHUN, TPOLEAYp Tpa’KIaHCKOro oOOIIecTBa
(BBIOOpBI, OMPOCHI M  JAPYroe), yMEHHE B3aUMOJICHCTBOBATh C
COLIMAIIbHBIMA WHCTUTYTaMH B COOTBETCTBUU C HX (QYHKUMSIMU H
Ha3HAuYCHHEM;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(OPMHUPOBAHHOCTh POCCUUCKOW TPaXJAHCKOH HICHTUYHOCTH,
yBaXEHUSI K TMPOIUIOMY M HACTOAILIEMY POCCUHUCKOW MAaTeMAaTHKH,
[IEHHOCTHOE OTHOUIEHUE K JOCTHXKEHHMSIM POCCHUICKUX MaTeMaTHKOB U
POCCHUICKON MaTeMaTUYECKON LIKOJIbL, UCIIOJIb30BAHUE ITUX JOCTHMIKECHUN
B IPYTUX HAyKaX, TEXHOJOTHUAX, CPepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHWE  JYXOBHBIX  I[IEHHOCTEH  POCCHUHCKOrO  Hapoja,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITHUYECKOTO MOBEICHUS,
CBA3aHHOTO C IMPAKTUYECKUM IMPUMEHEHUEM JOCTWKEHUU HAyKu W
JEeSTEIBHOCThIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTONYUBOTO OyAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHHWE K  MHUpPY, BKJIIOYas  JCTETHKY
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3a/ay, peLICHUH,
pacCyKJIeHUW, BOCHPUUMYMBOCTH K MAaTEMaTUYECKUM  acleKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSATh MATEMAaTUYECKHUE 3HAHUS B
MHTEpecax 3J0pOBOro M 0Oe30macHoro olOpasa KU3HHU, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 310POBBIO (3mopoBoe NUTaHUE,
cOaJIaHCUPOBAHHBIN PEXUM 3aHATUIA U OTIbIXA, PETYIsIpHAS PU3NUYECKas
aKTUBHOCTb),  (DU3UYECKOE  COBEPIICHCTBOBAHME MpPU  3AHATHUAX
CIIOPTUBHO-03/J0POBUTEIBHON JIEATETLHOCTBIO;

6) Tpy10BOIr0 BOCIMTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHUE LIEHHOCTU TPYAOI00Us, UHTEpPEC K
paznuyHbiM cdepaM NpodhecCUOHANbHONU NESTENIbHOCTH, CBSI3aHHBIM C
MAaTEMATUKOU U €€ NPUIIOKECHUSIMH, YMEHHUE COBEPIIATH OCO3HAHHBIN
BBIOOD Oyy1ieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC )KM3HEHHBIC
IJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4YECKOMY 00Opa30BaHUIO U
caM0oO0Opa30BaHUIO Ha TNPOTSHKEHUH BCEH IKU3HHU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUUYECKHUX 337a4 MaTeMaTH4YeCKOM
HaIpaBJICHHOCTH;

7) 3K0JIOTUYeCKOT0 BOCITUTAHMSA

c(OPMHUPOBAHHOCTh  JIKOJIOTMYECKOM  KYJIbTYpbl, MOHUMAHHE
BJIMSIHUSA  COIIMAJIbHO-D)KOHOMHYECKUX  IPOIIECCOB HAa  COCTOSIHHE



IPUPOJHON W COLMAIBHOM CpeJibl, OCO3HAHHUE TJIO0AJBLHOI0 XapakTepa
AKOJIOTMYECKUX MPOOJIeM, OpUCHTAIMSI HA MPUMEHEHUE MAaTeMaTHYECKUX
3HAHUW IS pEIIeHUs 3ajJad B O00JIaCTH  OKPYXKaloIIel cpessl,
IJIAHUPOBAHUE TOCTYNKOB M OLIEHKH MX BO3MOKHBIX TOCJIEACTBUN JJIsi
OKPYKarOIIEU CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUA, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOW MPaKTHKH,
NMOHMMAaHHE MaTEeMAaTH4YeCKOM HayKu Kak cdepbl 4eloBeYeCKOu
NEATEIbHOCTH, JTalloB €€ pa3BUTHUA W 3HAYUMOCTH JUISl Pa3BUTHSA
[IMBUJIM3AIMH, OBJAJICHHE S3BIKOM MaTEMaTUKM M MaTeMaTH4eCKOM
KYJIbTYpOU KaK CpPEICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITh
MPOEKTHYIO M MCCIEA0BATEIBCKYIO JEATEILHOCTh MHIWBUAYAJIbHO U B
rpyIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTenbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA

Ba3oBble Jijornyeckue 1eiicTBUA:

BBISIBIISITh M XapaKTepU30BaTh  CYIIECTBEHHbIE  MPHU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATUN, OTHOIICHUM MEXAY MOHSITHUSIMH,
(bopMyIMpOBaTh ONpEEICHUS MOHSATUH, YCTAHABINBATH CYIIECTBEHHBIM
MpU3HAK KilacCU(UKalMKM, OCHOBaHUS JIsi OOOOIIEHUS W CpaBHEHUS,
KpUTEPUHU IPOBOJUMOTO aHAIN3a;

BOCIIPUHUMATh, (POPMYJIUPOBATH W MPEoOpPa30OBbIBATH CYKIICHUS:
yTBEPAUTEIbHbIE W OTpPUIIATENIbHbIE, €IMHUYHBbIC, YacTHble U OOIue,
YCIIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M H
npoTuBOpeursi B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npenjiaraTb ~ KpUTEpUM  JJI1  BBIABJICHHS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

JIeaTh BBIBOJIbI C MCMOJb30BAaHUEM 3aKOHOB JIOTHKH, J€TYKTUBHBIX
Y MHAYKTHUBHBIX YMO3aKJIIOUCHUN, YMO3aKIIOUEHUH 10 aHAJIOTHH;

IPOBOJUTh CAMOCTOSITENBHO JIOKAa3aTelNbCTBA MAaTeMaTHYECKUX
YTBEPKJICHUN (MPSAMbIE U OT IPOTUBHOIO), BHICTPAUBATh APryMEHTAIIHIO,
OPUBOJUTH MPUMEPBl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJIbL;

BBIOMpaTh CHoco0 pelieHus y4eOHOW 3amauu  (CpaBHUBATH
HECKOJIbKO BAapUAHTOB pEUICHUs, BBHIOMpATh HaumOOoJee MOAXOMASIINA C
y4€TOM CaMOCTOSITEJIbHO BbIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarenLcKue 1eHCTBUA:

UCIOJIb30BaTh BOINPOCHl KaK HCCIEAOBATENbCKUI HMHCTPYMEHT
no3HaHus, (OPMYIUPOBATH BOIMPOCH, (PUKCHUPYIOIIME MNPOTHUBOPEUUE,
npo0sieMy, YCTaHABIMBATh UCKOMOE U JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHHUE;

IPOBOJUTH  CAMOCTOSITEIbBHO  CIUIAHUPOBAHHBIA  3KCIEPUMEHT,
UCCJIEIOBAHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
00bEKTa, SIBICHHS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMU, IPOLECCAMU;



CaMOCTOSITeNIbHO  (hOopMyNIHpoBaTh O0O0OOIIEHUST H  BBIBOJBI IO
pe3yibTaTaM MPOBEAEHHOTO HAOJIO/ICHUs, HUCCJIEIOBAHMS, OIEHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BHIBOJOB U 0000IIEHNUI;

OPOrHO3UPOBATh BO3MOXHOE pa3BUTUE IIpollecca, a TaKxKe
BBIJIBUTATh MPEIOJIOKEHHUS O €r0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmeii:

BBISIBIISATh  A€PUIUTH MH(MOpPMAIUMHU, JAHHBIX, HEOOXOJIMMBIX JUIs
OTBETa Ha BOMPOC U JIJISl pEIlICHUs 3a/1a4u;

BbIOMpaTh WHGOPMAIMI0O U3 HUCTOYHUKOB PA3JIMYHBIX THIIOB,
aHAJIU3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHUS;

CTPYKTYpPUpPOBaTh HH(OpMAIMIO, MPEACTABIATh €€ B Pa3IMUHbIX
dbopmax, WILTIOCTPUPOBATH TpadhUUECKH;

OLICHUBATh  HAA&KHOCTb MHGOPMAIMM TI0O  CaMOCTOSATEIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSM.

KoMmyHMKkaTHBHBbIE YHHBepPCAJbHbIE y4eOHbIe JelcTBUS

Oo0wmenue:

BOCHIPUHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUM C
YCIIOBUSIMH U LIENSIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaxX, AaBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0J1€ OOCYKJIEHUS 33]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOi
TE€MbI, POOJIEMbI, pelIaeMOi 3aJlay, BHICKA3bIBATh WJICH, HAICICHHbBIC
Ha TIOMCK pPEIIEHUs, COMOCTaBIATh CBOU CYXKIEHUS C CYXKICHUIMU
JIPYrUX YYaCTHUKOB JIMajiora, OOHApY>KMBAaTh pa3iUYMe U CXOJICTBO
MO3UIMH, B KOPPEKTHOH (opme ¢dopMyIupoBaTh pa3HOIIACHs, CBOU
BO3PAXKEHUS;

NPENCTaBIATh pe3yJbTaThl pEUIeHUS 3aJayd, dSKCIEpPUMEHTAa,
UCCJIEIOBAHUSI,  MPOEKTa,  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYILJICHUS C YYETOM 3aJ1ay MPE3EHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITh IUJIaH, AJIFOPUTM PEIIECHUs 3a/layd, BBIOMpATh CHOCO0
pemieHuss ¢ Y4ETOM  UMEIOIIUXCS  PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEM, AapryMEHTUpPOBATb M KOPPEKTUPOBaTh BAPUAHTHI
pelieHuit ¢ ydéTomM HOBOM nH(popMaIuu.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTE/JIEKT:

BJaJIeTh HAaBbIKAMU IO3HABATENILHOM peQIeKCUU KaK OCO3HAHMS
COBEpUIAEMBIX JICMCTBUM U MBICIUTENIBHBIX MPOLECCOB, UX PE3YIHTATOB,
BJaJIeTh CHoco0aMu CaMONPOBEPKH, CAMOKOHTPOJIL IIpolecca M
pe3yJabpTara peleHnusl MaTEMaTUIECKOM 3a/1auu;

NPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BOBHUKHYTH IIPU PEILICHUU
3a/1a4d, BHOCUTHh KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OUIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSAM, OOBICHSTh
NPUYUHBI TOCTHKEHHSI WIM HEJNOCTHKEHUS PE3YJIbTAaTOB AEATEIbHOCTH,
HaXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIBHOCTD:



NOHMMATh W UCIHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W
VMHIMBHUIYAIbHON PaOOTHI MpH pEUICHUH Y4YeOHBIX 3ajad, MPUHUMATH
[eJb  COBMECTHOM  JCSATENbHOCTH,  IUIAHUPOBAaThH  OPraHU3aIUIO
COBMECTHOH paloOThI, pachpeneisTh BUAb pabOT, HOTOBapUBATHCH,
o0CyX1aTh TIpoIlecC M pe3yiabTar paboThl, 00001aTh MHEHUS
HECKOJIbKMX JIIOJICH;

y4acTBOBaTh B IpynmoBbIX ¢dopmax padoThl (00CYyXIeHHS, 0OMEH
MHEHHH, «MO3TOBBIE IITYPMBD» M UHBIE), BBIIOJIHATH CBOIO YaCTh PabOTHI
U KOOPJIMHUPOBATH CBOM JACUCTBHS C JPYrUMH WICHAMHU KOMAaHJBI,
OIICHMBATh KayeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT MO KPHUTEPHSM,
c(hOpMyIMPOBAHHBIM YYaCTHHKAMH B3aWMO/ICHCTBUS.

IHPEJMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kJjacce oOydYaromuiics MOJIyIUT
CJIeIyIOlMEe TPEeIMETHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboueil
nporpamMmbl  yd4eOHOro Kypca «Ainredpa M Hadajlla MaTeMaTH4eCcKOro
aHau3an:

Yuciaa 1 BbIYUCTICHUSA:

CBOOOJHO  OMEpUPOBaTh MOHSATUSMU: PALMOHAIBHOE  YHCIIO,
OeckoHE4Has Tmepuoauyeckas JpoOb, MPOLEHTHI, HPPALUOHATIHLHOE
YUCJI0, MHOYKECTBA PALMOHAIBHBIX U JIEMCTBUTENIBHBIX YMCEN, MOIYJIb
NEUCTBUTEIBHOTO YUCJIA;

OPUMEHSTH JPOOU U MPOLICHTHI ISl peleHUs MPUKIIAHBIX 3a/1a4 U3
PA3JIMYHBIX OTPACIIEV 3HAHUM U PEATIbHOU KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIUMUCICHUS, IMPAaBHUIIa OKPYIJICHHUS,
NPUKHUJIKY U OLICHKY PE3YJIbTaTa BHIYMCIICHU;

CBOOOJHO ONEPUPOBATH MOHITHEM: CTEIEHD C 1I€JIbIM MOKA3aTeNeM,
UCI0JIb30BaTh MOJIXOAILYI0 (POpMY 3alUCH JEHCTBUTEIbHBIX YUCEN IS
pELIECHUS PAKTUYECKUX 33724 U IIPEACTaBICHUS TaHHbBIX;

CBOOOJTHO OIEPUPOBATH MOHATUEM: apU(PMETHUECKUN KOpPEHb
HaTypaJIbHOU CTETEHU;

CBOOOJTHO OINEPUPOBATH MOHATUEM: CTENEHb C PalUOHAJIBHBIM
NOKa3aTeJEM;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: JIOTapU(dM YKCIia, TeCATUYHBIE
U HaTypajibHbIE JOrapuMbl;

CBOOOJHO OMNEPUPOBATH MOHATUSMU: CHHYC, KOCHUHYC, TaHTEHC,
KOTAHI€HC YHCIIOBOTO apryMEHTa;

ONEPUPOBATh MOHATHUSMU: APKCUHYC, apKKOCMHYC M apKTAHIE€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpUpOBaTh MOHATUSMU: TOXKIECTBO, YypaBHEHHUE,
HEPAaBEHCTBO, PABHOCWJIBHBIE YPAaBHEHUS M YpPaBHEHMS-CIEICTBUS,
PAaBHOCHJIbHBIE HEPABEHCTBA,;

OPUMEHSThH PA3IUYHbIE METO/IbI PEIICHUS PAMOHAIBHBIX U IPOOHO-
PalMOHAJIBHBIX YPAaBHEHHUH, TPUMEHSITh METOJl HHTEPBAJIOB JIJIs1 PELICHUS
HEPABEHCTB;

CBOOOJHO  OINEPUPOBATH TMOHATUSIMHU: MHOTOWIEH OT OJHOM
NEPEeMEHHOM, MHOroO4YJeH C UeNbMH Kod(hUIMeHTaMu, KOPHHU
MHOI'OYJIEHA, NPUMEHATH [JEJIECHUE MHOIOYJIEHAa Ha MHOTOWIEH C
OCTaTKOM, TeopeMy be3y u teopemy Buera s pemienns 3anad;



CBOOOJIHO  OMEpUpPOBATH  MOHATUSAMU: CHUCTEMa  JIMHEHHBIX
ypaBHEHUH, MaTpula, ONpeAeauTedb MaTpuibl 2 X 2 U ero
r€OMETPUYECKUNA CMBICJ, MCIOJIb30BaTh CBOMCTBA ompenenurens 2 x 2
JUTSI BBIYKMCIICHUSI €r0 3HAYSHUS!, IPUMEHSTh ONPEACIUTENH JIJIsl PEIICHUS
CUCTEMBbI JIMHEWHBIX YPAaBHEHHM, MOJIEIUPOBATHh peajbHbIE CUTYallUU C
MOMOIIIbIO CUCTEMBI JIMHEWHBIX YpPaBHEHUH, UCCIENOBATHh MOCTPOCHHbIE
MOJENIM C TMOMOUIBI0 MAaTpHI] U ONPEIETUTENeH, HUHTEPNPETUPOBAThH
IIOJIyYEHHBINU pE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA NEUCTBUN C KOPHSAMHM Uil TpeoOpa3oBaHUs
BBIPAKCHU

BBITIOJIHATHh MPEOOpa30BaHUs YUCIIOBBIX BBIPAKEHUH, COAEpKaIINX
CTENEHU C PallMOHAJIBLHBIM ITOKa3aTeJIEM;

UCIOJIb30BaTh  CBOWCTBA JiorapupmMoB sl  MpeoOpa3oBaHMs
Jorapu(MUUECKUX BbIPAXKECHHUI;

CBOOOJTHO OMepUpOBaTh MOHSATUSMU: UppalMOHAJIbHBIE,
MOKa3aTesIbHbIE U JIorapu(MUUECKHE YpaBHEHUS, HAXOAUTh UX PEIICHUS
C TIOMOIIBIO PABHOCUJIBHBIX MEPEXOJ0B WM OCYIIECTBIISASl MPOBEPKY
KOpPHEW;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (PopMyINbl  Jis
npeoOpa3oBaHus TPUTOHOMETPUUECKUX BbIPAKEHUII;

CBOOOJHO  OMepUpoBaTh  MOHSATUEM:  TPUTOHOMETPUYECKOE
ypaBHEHUE, MPUMEHATh HeoOXoAumble (OPMYJbl Uil  pEUIeHUs
OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJIENTUPOBATh peajbHbIE CUTYAIIMU HA S3bIKE aareOphl, COCTABISTH
BBIPAKEHUSI, YDABHEHHUSI, HEPABEHCTBA 110 YCIOBHUIO 3aJlayH, UCCIEA0BATh
OCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa ajireopsbl.

DOyHKUUMA U Tpaduku:

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: (YHKILHUS, CIOCOOBI 3aJaHMs
(yHKIIMH, B3aUMHO oOpaTHbIe ()YHKIIMU, KOMITO3UIUs (DYHKIUH, Tpaduk
(yHKUIMM, BBINOJIHATH AJIEMEHTapHble MpeoOpa3oBaHus TrpadUKoB
(hyHKIHI;

CBOOOJHO OMEpUpPOBATh MOHATUAMH: OOJIACTH OIpEAeNiCHus M
MHOXXECTBO 3HAQUCHMM (QYHKUUH, HYIU (QYHKIHH, [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OMEPUPOBAThH MOHATUSAMU: YETHBIE U HEUETHBIE (DYHKIIHH,
nepuoguyeckue (QyHKIMM, MPOMEKYTKM MOHOTOHHOCTH (DYHKIUH,
MaKCUMyMbl M MHUHHUMYMbI (YHKIUH, HAuOOJbIIEe W HAUMEHbIIIEe
3HauYeHHUE (PYHKIIMU Ha MPOMEKYTKE;

CBOOOJHO OINEpUPOBATh TMOHATUSAMHU: CTENEHHas (QYHKUUA C
HaTypajbHBIM M LEJbIM IOKa3aTesleM, rpa@uK CTENeHHOW (QYHKIUU C
HaTypaJbHBIM U LIEJBIM IOKa3aTesieM, rpaduK KOPHS N-Oi CTENEeHH Kak
(byHKIMHM 00paTHOM CTENEHU C HATYpalbHBIM MOKa3aTeJIeM;

OMepupoBaTh MOHATUSIMH: JIMHEWHAs, KBaJpaThyHas M JPOOHO-
JTUHENHas (QYHKIUHU, BBINOJHATH D3JEMEHTApHOE HCCIEIOBAHUE U
MIOCTPOCHHE UX IPadUKOB;

CBOOOJHO  OINepupoBaTh  MOHATUSIMHU:  TIOKa3aTelibHas U
norapupmMuueckas GyHKIMU, UX CBOWCTBA U I'paUKU, UCIOJIB30BATh UX
rpaduKy JUisl peuieHusl ypaBHEHHUI;

CBOOOJHO  OMEpUpOBaTh  MOHATUAMH:  TPUTOHOMETpPUUYECKAS
OKPYXHOCTb, ONpPEIEICHNE TPUTOHOMETPUUYECKUX (PYHKIUH UYKCIOBOTO
apryMeHTa;



UCIOJIb30BaTh rpaduku GYHKUMMA AJI1 UCCIIEOBAHUS MPOLECCOB U
3aBUCUMOCTEN NpH pEIIeHUU 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U
peanbHOM KU3HM, BbIpaXaTb (POPMYJIaMH 3aBUCHUMOCTH  MEXAY
BEJIMYMHAMU;

Hauvana mareMaTH4ecKOro aHaju3a:

CBOOOJHO  ONEpUpPOBaTH  MOHATUSAMHU:  apudmeTHyeckas H
reoOMETpUYECKasl Mporpeccus, 6ECKOHEYHO yObIBaOIIasi reoMeTpruuecKas
porpeccusi, TMHEHHBIN U SKCIOHEHIIMAJIbHBIN POCT, (JOpMyJia CIOKHBIX
MPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUU Il  pELIEHUsi peajbHbIX 3aj]ad
IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  OMEpUPOBATh  MOHATHSAMHU:  MOCJEI0BATEIbHOCTD,
CIOCOOBI 3aJlaHUs TTOCIIEIOBATEIHLHOCTEW, MOHOTOHHBIE M OIPaHUYEHHBIE
MOCJIEIOBATEIbHOCTH, TOHUMATh OCHOBBI 3apOKICHHUS MAaTEMaTH4YE€CKOTO
aHaiM3a Kak aHain3a OECKOHEUYHO MaJlblX;

CBOOOJHO OINEpPUPOBATh MOHSTUSMHU: HEIMPEPHIBHbIE (DYHKIIHH,
TOYKH pa3pbiBa rpaduka GyHKINH, aCUMITOTHI rpaduka QPyHKIINH;

CBOOOJTHO OMEPUPOBATH MOHATHEM: (YHKIIMS, HENpepbiBHAs Ha
OTpe3Ke, NMPUMEHSTh CBOMCTBAa HENMPEPBIBHBIX (YHKIMHU [JIs1 PEIICHHUS
3ajiay;

CBOOOJIHO OIEpPUPOBATH MOHIATUSIMU: TIEPBAsi U BTOPAsl MPOU3BOIHBIE
(dbyHKIMHU, KacaTeabHas K rpaduky QyHKIUU;

BBIUKCIIATh TPOU3BOAHBIE CYMMBbI, IMPOU3BEICHUS, YACTHOTO H
KOMITO3ULIMM JIBYX (DYHKIMI, 3HAaThb NPOU3BOJHBIEC 3JIEMEHTAPHbIX
GbyHKIU;

UCIIOJIb30BaTh ~ T€OMETPUYECKUA W (U3UYECKUH  CMBICIH
IPOU3BOIHOM JJIs pEIeHUs 3a/1a4.

MHoxecTBa M JIOTUKA:

CBOOOJTHO ONEPUPOBATH MOHSATHUSIMU: MHOXKECTBO, ONEpaldUd Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmnapar Ajis ONMHUCAHMS
peanbHBIX NPOLECCOB M SBJICHUM, MpU PEIICHUU 3alady U3 APYTrux
y4eOHBIX NMPEIMETOB;

CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: OIpEAeSieHue, Teopema,
ypaBHEHUE-CIIE/ICTBUE, CBOMCTBO MaTEMaTUYECKOIro 00beKTa,
JI0Ka3aTeNIbCTBO, PABHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 KkJjacce oOydYaromuiics MOJIyIUT
CJIeIyIOlMEe TPEeIMETHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboueil
nporpaMmbl  yd4eOHOro Kypca «Ainredpa M Hadajla MaTeMaTH4ecKoro
aHaIn3ay:

Yuciaa 1 BbIYUCTICHUSA:

CBOOOJHO OMEPUPOBATH MOHATUSIMU: HATYPAJIbHOE M 1EJI0€ YHCIIO,
MHOXKECTBAa HATYPAJIbHBIX U UEJIbIX YHCEJ, HCIOJb30BaTh MPHU3HAKU
nenumoctu nenbix uucen, HOJ[ m HOK HarypanbHbIX umcen s
penieHus 3aaay, IPUMEHATh anroput™ EBkina;

CBOOOJHO  OMEepUpOBaTh IMOHATHEM OCTaTKa IO  MOJIYJIIO,
3aMKUChIBaTh HATypajbHbIE YKCIA B PA3JIMYHBIX MO3UIMOHHBIX CHCTEMAaxX
CUMCIICHUS,

CBOOOJTHO OIEPUPOBATH MMOHATUSIMHU: KOMIUIEKCHOE YHCIO H
MHO>KECTBO KOMILJIEKCHBIX YHUCEJN, MPEICTABIATh KOMILJIEKCHbIE YKCTIa B
anredpanyeckoi M TPUTOHOMETPUYECKOW  (opMe,  BBINOJIHATH



apupMeTUYeCKre ONepaluyl ¢ HUMU U M300pakaTb Ha KOOPAMHATHOM
IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOTHO OMepUpOBaTh MOHSTUSMU: UppalMOHAJIbHBIE,
NOKa3aTelibHble W JorapuMuyeckue HEepPaBeHCTBA, HAXOJUTh UX
pEIeHUs C TOMOUIbIO0 PABHOCUIIBHBIX NIEPEXO/I0B;

OCYUIECTBJISATH OTOOp KOPHEH MpHU PEIIeHUH TPUTOHOMETPUUECKOTO
ypaBHEHMUS;

CBOOOJHO  OMEpUpOBaTh  MOHSATUEM  TPUTOHOMETPUYECKOE
HEPABEHCTBO, MPUMEHATh HEOOXOAUMbIEe (OPMYINIBI JJIi  PEIICHHUS
OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OINEpUPOBaTh MOHSATUSMU: CHCTEMAa U COBOKYIHOCTb
ypaBHEHUH U HEPABEHCTB, PABHOCUJIbHBIE CHUCTEMBI U CHUCTEMbI-
CIEJICTBUS, HAXOAUTh  PEIICHUS CHUCTEMbl W  COBOKYIHOCTEH
palMOHANBHBIX, UPPAIIMOHATIBHBIX, TOKA3aTEeJIbHBIX U JIOTapu(pMUYECKUX
YPaBHEHUM U HEPABEHCTB;

pemiaTh  palMoOHalbHbIE, UpPpPALMOHAIbHBIC,  IOKa3aTelIbHbIE,
jgorapu(MHUUECKre U TPUTOHOMETPUYECKUE YPABHEHHUS M HEPaBEHCTBA,
coJiepKalire MOyJIM U TapaMeTphl;

OPUMEHATh TpaUuecKue METONbl JId PEHIeHUS YpPaBHEHHM W
HEPABEHCTB, a TAKXKe 3a]1a4 C MapaMeTpaMu;

MOJIENIMPOBATh peajbHbIe CUTYAIlMU HA S3bIKE aareOphl, COCTABIISTH
BBIPAKEHUSI, YpPABHEHUS, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBHUIO
3aJlayu, UCCJIEI0BATh MOCTPOCHHBIE MOJIENIM C UCIIOJIHL30BAHUEM alllapara
anreOpbl, UHTEPIPETUPOBATH TOJYUYECHHBIN PE3yJIbTaT.

DyHKUUM U TpaduKu:

CTPOUTh  TpapuKh  KOMIO3UIMU  (PYHKIMHA C  MOMOIIBIO
AJIEMEHTAPHOI0 UCCIEAOBAHUS U CBOMCTB KOMIIO3UILIMU JBYX (DYHKITUH;

CTPOUTh TE€OMETPUYECKHE O0pa3bl YpaBHEHUI U HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJTHO OTepUpOBaTh MOHATUSIMU: rpaduku
TPUTOHOMETPUUECKUX (PYHKITUI;

OpUMEHATh (YHKIUMH I8 MOJEIIMPOBAHUS U UCCJEIOBaHUS
peanbHBIX MPOLECCOB.

Hauvana mareMaTH4ecKOro aHaju3a:

UCIOJIb30BaTh MPOU3BOAHYIO Ui MCClenoBaHus (YHKIUU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HAaXOJIUTh HauOoJblllee W HaWMMEHbIIEe 3HA4YCHUS (YHKIHUH
HENpPEepbIBHOM Ha OTPE3KE;

UCIOJIb30BaTh MPOM3BOAHYIO JUIsl HAXOXKJEHUS HAWIYyYILIEero
pelieHusl B MPUKIAIHBIX, B TOM YHCIE COLUAIBbHO-DPKOHOMHYECKHX,
3a/iavax, JAJig ONpeJeieHUs] CKOPOCTH U YCKOpPEHHUs Ipoliecca, 3aJaHHOro
dhopmyoit uiu rpaduKom;

CBOOOTHO ONepUpOBaTh MOHATUSIMU: nepBooOpaszHasi,
onpenenEHHbId MHTErpaj, HaxOAUTh NEPBOOOPa3HbIE BJIEMEHTAPHBIX
(GyHKIUH ¥ BBIYUCIATH UHTETpal 1o ¢popmysie HeroTona-JIelOnua;

HaXOJUTh TUIOMIAAU TUIOCKUX (UTyp U OOBEMBI TEN C MOMOUIBIO
UHTErpana;

UMETh TMPEJCTaBICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU Ha
npumepe coctaBieHust AuddepeHnanbHbIX YpaBHEHUH;



peuiath NOPUKIAAHBIC 3aJadd, B TOM YHCIC COLHAJIbHO-
O9KOHOMHYECCKOT'O 141 (bI/I?)I/I‘{CCKOI‘O XapakrTepa, cpeacrBamu
MaTCMAaTHYCCKOTO aHaJin3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue pa3jaeiioB
U TeM IPOrpaMMbl

KoanuecTBO 4acos

KonTpoabHsbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe (HM(ppoBbIE)
o0pa3oBaTe/bHbIE pecypChl

MHoxecTBO
JIEHCTBUTEIIbHBIX YHCET.
MHOrOo4JIeHBI.
PannoHaneHbIE ypaBHEHMS
1 HepaBeHcTBa. CUCTEMBI
JIMHEWHBIX YpaBHCHUH

24 1

OyHKINUH U TPAPUKH.
CrenenHast GyHKIHS C
IENTBIM TTOKa3aTeseM

12 1

Apudmerndeckuii KOpeHb
N-OW CTEINEHH.
NppanuonanbHbie
ypaBHEHUS

15 1

[TokazaTenpHas GyHKIIHS.
[Toka3zarenbHbIC YpaBHEHUS

10 1

Jlorapudmuueckas
byHKIHS.
Jlorapudmudeckue
YpaBHEHHUS

18 1

Tpuronomerpuueckue

22 1




BBIPAKECHUS U YPABHEHUS

ITocnenoBaTenbHOCTH U 10
MPOTpeCcCCUu

HenpepsiBHBIC (hYHKITHH.

[IpousBogHas 20

[ToBTOpEeHme, 0600IICHNE,
cUCTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136




11 KIIACC

Ne
n/n

HaumenoBanue pa3jaeiion
U TeM NPOrpamMMmbl

KoaunuyecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/IbHbIC peCypChl

UccnenoBanue GpyHKIMiA ¢
MTOMOLIBIO TPOU3BOTHOU

22 1

[TepBooOpaznas u
UHTETpall

12 1

['padpuxnu
TPUTOHOMETPUUECKHUX
byHKUINH.
Tpuronomerpuueckue
HEPABEHCTBA

14 1

Nppanuonanbhsie,
[I0Ka3aTelIbHbIE U
JorapupmMuyecKue
HEPABEHCTBA

24 1

KommekcHrle yncia

10 1

HarypanbHble U 1ieinbie
yucna

10 1

Cucrembl paluoOHaJIbHBIX,
UPpaIMOHATLHBIX
MOKa3aTeNbHbIX U
JorapuGMUIECKUX
ypaBHEHUU

12 1




3amauu ¢ mapameTpamu 16 1
[ToBTOpEHME, O606I.H€HI:IG, P 5
cucreMaTui3aluda 3HaHUN
OBIIEE KOJINMYECTBO
136 10

YACOB I10 ITPOTPAMME







HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHOecTBO, ONepalu Haj
MHOKECTBAMH U UX CBOICTBA

Hwnarpammbl Diinepa-Benna

IIpuMeHeHne TeOpPETUKO-
MHO>KECTBEHHOT'O aIapara
JUISl pEIIeHNUs 3a1a4

PanmonanbHble yuca.
OOBIKHOBEHHEIE U
JECATUYHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MePUOIUYECKHE TpoOH

PanmonanbHble yuca.
OOBIKHOBEHHEIE U
JIECATUYHBIC IPOOH,
MIPOIICHTHI, OECKOHEYHBIC
MePUOIUYECKHE TpoOH

[Ipumenenue npodeit u
MIPOIICHTOB TSI PEIICHHS
NPUKIIAJHBIX 33124




[Tpumenenue apoGeit u
NPOLIEHTOB IS PELIEHUS
IPHUKJIATHBIX 33124

JleicTBUTENIbHBIC YUCTIA.
PannonansHbie U
MppalrOHaJIbHbIC YMCIIa

ApudmeTnieckre onepanuu
C IeHCTBUTEIHHBIMU YHCITAMH

10

Monyinb N1eMCTBUTENBHOTO
YHclia U €ro CBOMCTBa

11

[TpubmxénnbIe
BBIYHCIICHHUSI, IPABHJIA
OKPYTJICHUS, TPUKUIKA U
OIICHKA pe3yibTaTa
BBIYHCIICHUH

12

OCHOBHBIE METOIBI PEIICHUS
IEJIBIX U APOOHO-
paI_II/IOHa.HBHBIX ypaBHeHI/Iﬁ nu
HEPABEHCTB

13

OCHOBHBIE METOIBI PEIICHUS
IEJIBIX U APOOHO-
paI_II/IOHa.HBHBIX ypaBHeHI/Iﬁ nu
HEPABEHCTB

14

OCHOBHBIE METOIBI PEIICHUS
IEJIBIX U APOOHO-
palMOHAIbHBIX YPABHCHUN U




HEPABEHCTB

15

MHorousneHs! 0T OTHOMI
nepeMeHHoiu. Jlenenue
MHOT'O4JICHAa HAa MHOI'OYJICH C
octaTtkoM. Teopema besy

16

MHoro4eHs! ¢ LeNbIMUA
koapuurentamu. Teopema
Buera

17

Pemenue cucteM JTMHEHHBIX
ypaBHEHUU

18

Pemenue cucteM JTMHEHHBIX
ypaBHEHUU

19

Marpuia cucTeMsl JTUHENHBIX
ypaBHeHU. OnpenenuTeb
MaTpHIIbl 2%X2, €ro
F€OMETPUUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHU A

20

Onpenenurtenb MaTPUILIBI 2X2,
€ro reOMETPUUYECKHUI CMBICT U
CBOMCTBA; BEIYHCIICHHUE E€TO
3HAYCHUA

21

[Ipumenenue onpeneauTens
JUTSI pEIICHUS CUCTEMBI
JIMHEWHBIX YpaBHCHUH

22

Pemenne npukiiagHbIx 3aaa4




C IOMOILBIO CUCTEMBI
JIMHEUHBIX YpaBHEHUN

23

Pewenne npukiiagHeIxX 3aaa4d
C IOMOIIBIO CUCTEMBI
JIMHEUHBIX YpaBHEHUN

24

KoHnTtposbnas padoTa:
"PanrioHanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JVHENHBIX ypaBHEHUN"

25

DyHKIHS, CTIOCOOBI 3aJaHus
¢ynkunu. Bzaumuao
oOpaTHbIe GYHKLIUH.
Komno3unus ¢pynkunit

26

I'padux pynkuuu.
DnemMeHTapHbIe
npeoOpa3oBanus rpagukoB

byHKIUI

27

OO6nacTp onpeneneHus u
MHOXECTBO 3HaYCHUN
¢ynkunu. Hynu ¢pynknunu.
IIpomexyTku 3HaK
HOCTOSTHCTBA

28

YeETHble 1 HEUETHBIE
¢ynkuuu. [Tepuoanueckue
¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH () yHKITHH




29

MakcuMyMbl 1 MUHUMYMBI
¢ynkunu. Haubonbmee n
HaMMEHbIIIee 3HAYCHUE
GYHKIMH Ha IPOMEKYTKE

30

JIuHeiHas, KBagpaTU4dHas U
IpoOHO-THHENHHAs PYHKIIUU

31

DJIeMEHTAapHOE UCCIIEIOBAHUE
U TMIOCTPOEHUE TPaUKOB ITUX

byHKIUI

32

DJIEeMEHTapHOE UCCIIEIOBAHUE
U TIOCTPOCHUE IPaPUKOB ITUX

byHKIUI

33

CreneHn ¢ LEILIM
nokazareiieM. bunom
Hrrotona

34

CreneHn ¢ LEILIM
nokasareieM. bunom
Hrrotona

35

CrenenHast GyHKIHS C
HATYPaJIbHBIM H IEJTBIM
nokasareneM. E€ cBoiicTBa n

rpadux

36

KoHnTtposbnas padoTa:
"Crenennas pynkuus. E¢
cBoiicTBa U rpaduk”

37

Apudmerndeckuii KOpeHb




HAaTypajIbHOMN CTEIIEHU U €ro
CBOMCTBA

38

Apudmernueckuii KOpeHb
HAaTypaJIbHOM CTEIIEHU U €r0
CBOMCTBA

39

[IpeoOpazoBaHMs YUCITOBBIX
BBIPAXKEHHUI, COJIEPHKALIUX
CTENEHU U KOPHU

40

[TpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTETICHH U KOPHH

41

[TpeoOpazoBaHMs YHCITOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTETICHH U KOPHH

42

NppanuonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs
UPPALMOHAIIBHBIX YPABHEHUN

43

NppanuonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs
UPPALMOHAIIBHBIX YPABHEHUN

44

NppanuonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs
UPPALMOHAIIBHBIX YPABHEHUN




45

PaBHOCHIBHEBIE nepexoanl B
PCIICHUU UPPATUOHAIBHBIX
ypaBHEHUU

46

PaBHOCWIIBHBIE ITEPEXO/BI B
peLIeHUN UPPALMOHAIIBHBIX
YpaBHEHUHU

47

PaBHOCHIIBHBIE ITEPEXO/BI B
peLIeHUN UPPALMOHAIIBHBIX
YpaBHEHUHU

48

PaBHOCWIIBHBIE TIEpEXOABI B
peLIeHUN UPPALMOHAIIBHBIX
YpaBHEHUHU

49

CgoiicTBa u rpaduK KOpHS N-
Oii CTereH! KaK PyHKLIUU
00paTHOH CTereHu ¢
HATYpaJIbHBIM [TOKA3aTeIIEM

50

CgoiicTBa u rpaduK KOpHS N-
Oii CTeTeH! KaK PyHKLIUU
00paTHOH CTeTeHu ¢
HATYpaJIbHBIM [TOKA3aTEIIEM

51

KonTtposbhas padoTa:
"CBoiicTBa u rpaduk KOpHS
N-O¥ CTENEHH.
HppaunonaibHbie
ypaBHEHHUA"

52

CreneHs ¢ pallMOHAIbHBIM




IIOKa3aTeJIEM U €€ CBOMCTBA

53

CreneHb C paliMoOHaIbHBIM
IIOKa3aTeiIeM U e€ CBOICTBA

54

CreneHb C paliMoOHaIbHBIM
IIOKa3aTejieM U €€ CBOMCTBA

55

[TokazaTenpHas GyHKIUS, €€
CBOMCTBa U Tpaduk

56

Hcnons3oBanue rpaduxa
(GyHKUINU 1715 pelieHus
ypaBHEHUU

57

Hcnons3oBanue rpaduxa
(GyHKINU 1715 pelieHust
YpaBHEHUHU

58

Iloka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PELLICHUS
[I0Ka3aTEJIbHBIX YPAaBHEHUM

59

[Toka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
NIOKa3aTeNIbHBIX YPAaBHEHUN

60

[Toka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
NIOKa3aTeNIbHBIX YPaBHEHUN

61

KoHnTtponbnas padoTa:
"TToxazaTenpHast QyHKIIHS.
[loka3zarenpHble ypaBHEHUA"

62

Jlorapudm uucna. CoiicTBa




aorapudpma

Jlorapudm uucna. CoiicTBa

63
aorapudpma

64 Jlorapudm uucna. CoiicTBa
norapupma

65 JlecATUYHBIC U HATYypaIbHBIC
norapuhMbl

66 JlecaTuuHbIe U HATypaJIbHbIE
J0rapuQMbl
[IpeobpaszoBanue

67 BBIPAXEHU, COIepIKaLINX
J0rapuQMbl
[IpeobOpazoBanue

68 BBIPAXEHUI, COIepIKaALINX
J0rapuQMbl
[IpeobOpazoBanue

69 BBIPAXKEHUM, COJIEPHKAITUX
J0rapuQmbl

70 Jlorapudmudeckas GyHKIHS,
e€ cBoiicTBa U rpaduk

71 Jlorapudmudeckas GyHKIHS,
e€ cBoiicTBa U rpaduk
Hcnons3oBanue rpaduxa

72 (GYHKIUY IS peIICHHUST

ypaBHEHUU




73

Hcnons3oBanue rpaduxa
(GyHKUIMU 1715 pelieHust
ypaBHEHUU

74

Jlorapugmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/bI peIIeHUs
Jorapu(pMUIECKUX
ypaBHEHUU

75

Jlorapugmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/bI peIleHUs
Jorapu(hMUIECKUX
ypaBHEHUU

76

Jlorapugmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs
Jorapu(pMUIECKUX
ypaBHEHUU

77

PaBHOCHIIbHBIE TTIEpEXOBI B
pelIeHnH JorapupMUUecKux
ypaBHEHUU

78

PaBHOCHIIbHBIE TTIEpEXOBI B
pelIeHnH! JorapupMUUecKux
ypaBHEHUU

79

KonTtponbnas pabora:
"Jlorapupmuueckas




¢ynkuus. Jlorapupmudeckne
ypaBHEHHUA"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIOBOTO
aprymeHTa

81

CuHyC, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOT'O
aprymeHra

82

ApKCHHYC, apKKOCUHYC U
apKTaHT€HC YHCIIOBOTO
aprymeHra

83

ApKCHHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

84

Tpuronomerpuyeckas
OKPYXHOCTb, OIpe/ieJICHHE
TPUTOHOMETPHUUECKHUX
(GYHKLINH YUCIOBOTO
aprymeHra

85

Tpuronomerpuyeckas
OKPYXHOCTb, OIpe/ieJICHHE
TPUTOHOMETPUUECKHUX
(GYHKLINH YUCIOBOTO
aprymeHra

86

OCHOBHEBIE
TPUTOHOMETPUUECKHUE




bopMmyIibl

87

OcCHOBHEBIE
TPUTOHOMETPUUECKHUE

bopmyIbl

88

OCHOBHEBIE
TPUTOHOMETPUYECCKHE

bopmyIbl

89

OCHOBHEBIE
TPUTOHOMETPUIECKHE

bopMyITBI

90

[IpeobOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUIN

91

[IpeobOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUIN

92

[IpeobpazoBanue
TPUTOHOMETPHYECKUX
BBIPAXKEHUMN

93

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAXKEHUMN

94

Pewenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

95

Pemenue




TPUTOHOMETPUYIECKUX
ypaBHEHUU

96

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

97

Pemenue
TPUTOHOMETPUYIECKHUX
ypaBHEHUU

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

99

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

100

Pemenue
TPUTOHOMETPHUUECKHUX
ypaBHEHUU

101

KoHntposbnas padoTa:
"TpuroHomeTpuyeckKue
BBIpAXCHUS U
TPUTOHOMETPHYECKHE
ypaBHEeHHUA"

102

ITocnemoBaTeabHOCTH,
CIIOCOOBI 3aaHus
IIOCJIENOBATEILHOCTEN.
MeTtoa MmaTemMaTHUEeCKOM




UHIYKIUU

103

MOHOTOHHEIE U
OTpaHUYCHHBIC
MOCIIEIOBATEIILHOCTH.
Hcropus ananusza
OCCKOHEYHO MaJbIX

104

Apudmernueckas
nporpeccus

105

['eomeTpuueckast mporpeccus

106

beckoneuno yObIBarormas
TeOMEeTpUYIECKasi IIPOTPECCHUst

107

Cymma 6eCKOHEYHO
yOBIBaroIIEi reOMeTpUIEeCKO
Hporpeccuu

108

JIvuHenHbIN U
HKCIIOHEHLIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB

109

JIuHenHbIN U
HKCIIOHEHLIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB

110

Hcnonp3oBanue nporpeccun
JUTSL pEILIEHUs peabHBIX
3a/1a4 MPUKJIIATHOTO
xapakrepa




KonTtponbHas pabora:

111 "ITocnenoBaTeILHOCTH U
nporpeccun”

112 HenpepbiBHBIC QYHKITUU U HX
CBOMCTBA

113 Touxka pa3pbiBa. ACUMIITOTHI
rpaduKoB QyHKIIUI

114 CaoiicTBa QyHKIIHHA
HEIPEPBIBHBIX HAa OTPE3KE

115 CgoiicTBa GHyHKIIHHA
HEIPEPBIBHBIX HAa OTPE3KE

116 Mertox UHTEPBANIOB AJIst
pelIeHusl HEPaBEHCTB

117 Meron UHTEPBAIOB AJIst
pelIeHusl HEPaBEHCTB

118 Metoa nHTEpBaAIOB AJIst
peLIeHUsI HEPAaBEHCTB
[IprumeHeHue cBOICTB

119 HETPEPHIBHBIX (QYHKIIUN TS
peneHus 3aaay
[IprumeHeHue cBOCTB

120 HETPEPHIBHBIX (QYHKIIUN TS
penenus 3aaa4d
IlepBas u BTOpas

121 P P

MPOU3BOHBIC (PYHKITUN




Onpenenenue,

122 TEOMETPUYECKHUM CMBICT
MIPOU3BOJHOM

123 Onpenenenue, GU3NIECKUI
CMBICJI IIPOU3BOJHOM

124 YpaBHeHHE KacaTeIbHOU K
rpaduxy GyHKIUN

125 YpaBHEeHHE KacaTeIbHOU K
rpaduky GyHKIIIH

126 [Tpou3BogHBIE II€MEHTAPHBIX
byHKIMHA

127 [Ipou3BoaHbIE HIEMEHTAPHBIX
byHKIUI
[IpousBoaHas cymMBl,

128 MIPOU3BEJEHHUS], YACTHOTO U
KOMITO3UIIUH (PYHKITHI
[IpousBogHass CyMMBI,

129 MIPOU3BEJCHHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHI
[IpousBogHass CyMMBI,

130 MIPOU3BEJICHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHI

131 KoHnTtponbnas padoTa:
"l[IponsBognas"

132 [ToBTOpEeHme, 0600IIECHNE,

CHUCTEMaTU3als 3HAHUH:




"VpaBHeHus"

[ToBTOpEeHmE, 0600IICHNE,

133 CHUCTeMaTH3aIlusl 3HAHUM: 1
"q)yHKI_[I/II/I”

134 Nrtorosas KOHTpoOJIbHAS { {
paborta

135 Ntorosas KOHTpoOJIbHAS { {
paborta

136 [ToBTOpenue, 060061IeHNE, .
cUCTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJbLHBIE
Bcero P
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yUYeHust

DJIEKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IprumeHeHne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI




IIpuMeHeHne pou3BOIHON
K UCCIIeIOBAaHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

HaxosxeHre HanOoIbIIIero
Y HAaMEHBIIIETO 3HAYCHUS
HEeINpepbHIBHON (PYHKITMHU Ha
OTpe3Ke

HaxosxeHre HanOoIbIIIero
Y HAaMEHBIIIETO 3HAYCHUS
HEeINpepbHIBHON (PYHKITMHU Ha
OTpe3Ke

HaxosxeHre HanOoIbIIIero
Y HAaMEHBIIIETO 3HAYCHUS
HEeIpepHIBHOU (PYHKITMHU Ha
OTpe3Ke

10

HaxosxeHre HanOoIbIIIero
Y HAaMEHBIIIETO 3HAYCHUS
HEeINpepHIBHON (PYHKITUHU Ha
OTpe3Ke

11

HaxosxeHre HanOoIbIIIero
Y HAUMEHBIIIETO 3HAUCHHUS
HEeIpepHIBHOU (PYHKITMHU Ha
OTpe3Ke

12

Haxoxneaue HanboIbIIero
Y HAaUMEHBIIIEr0 3HAYECHUS




HETpPEepbIBHON (PYHKIIUU HA
OTpe3Ke

13

IIpuMeHeHne pou3BOIHON
JUISL HAXOKICHUS
HAWIY4ILIEro peueHus B
IPUKIIAIHBIX 3a7a4ax

14

IIpuMeHeHne pou3BOIHON
JUISL HAXOKICHUS
HAWIY4ILIEro peueHus B
IPUKIIAIHBIX 3a7a4ax

15

IIpuMeHeHne pOn3BOIHON
JUISL OTIPEIEJIEHUS] CKOPOCTH
U YCKOPEHMsI Ipoliecca,
3aJaHHOTO (POPMYIION WK
rpagukoM

16

IIpuMeHeHne pou3BOIHON
JUISL OTIPEIEJIEHUS] CKOPOCTH
U YCKOpEHHSI Ipoliecca,
3aJlaHHOTO (POPMYJITOH MK
rpagukoM

17

Kommnosurus ¢hyHKImit

18

Kommnosurus ¢hyHKImit

19

Kommozurus ¢hyHKImit

20

I'eomerpuueckue oo6pa3bl
yYpaBHEHUH Ha
KOOPAMHATHOW IJIOCKOCTH




21

I'eomerpuueckue 0O6pa3bl
yYpaBHEHUH Ha
KOOPAMHATHOW IJIOCKOCTH

22

KonTtponsnas pabora:
"UccnenoBanue QyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpasHasi, 0CHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpazubie
3JIEMEHTAPHBIX (QYHKITHI.
[IpaBuna HaxoxaeHUSA
epBOOOPA3HBIX

25

[TepBooOpazubie
3JIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoxaeHUSA
epBOOOPA3HBIX

26

Nurerparn.
I'eomerpuueckuii cMbIC
WHTErpaja

27

Beruncnenue
OIPEIENIEHHOTO UHTErpaia
no ¢popmyne HeroroHa-
JleitOHuIa

28

Beruncnenue
OIPEIENIEHHOTO UHTErpaia
no ¢popmyine HeroroHa-




JletiOHuLa

29

[IpumeneHnue nHTErpaIa
JUTSL HAXOXKJICHUS
IUIOINAACH TUIOCKUX (QUTYp

30

[IpumeneHnue uHTErpaIa
JUTSL HAXOXKIEHHSI 00bEMOB
T€OMETPUUYECKHUX TN

31

[Ipumepsl perieHuii
nuddepeHIaTbHBIX
ypaBHEHUU

32

[Ipumepsl perieHuii
nuddepeHIaTbHBIX
ypaBHEHUU

33

Marematnueckoe
MOJIETMPOBAaHUE PEATbHBIX
MIPOLIECCOB € MTOMOUIBIO
nuddepeHIaTbHBIX
YpaBHEHUU

34

KoHnTtposbhas padoTa:
"ITepBooOpasnHas u
uHrerpan"

35

Tpuronomerpuyeckue
(GyHKIIMH, UX CBOMCTBA U
rpaduku

36

Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U




rpaduxu

37

Tpuronomerpuyeckue
(GyHKLINHU, UX CBOICTBA U
rpaduxu

38

Tpuronomerpuyeckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuyeckue
GyHKIMH, UX CBOMCTBA U
rpaduku

40

Ot60p KOpHEH
TPUTOHOMETPHUYECKHUX
ypaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

41

Ot60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

42

Ot60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

43

OT160p KopHEH




TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUYECKUX
HEpPaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonTtposbnas padoTa:
"I"paduxu
TPUTOHOMETPUUECKHUX
byHKUINH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OCHOBHBIE METOIBI

PCHICHUA MMOKA3aTCIbHBIX

HEPABEHCTB

50

OCHOBHBIE METOBI




pELICHHS TOKAa3aTeIbHBIX
HEPABEHCTB

51

OCHOBHBIE METOIBI
pelIeHUS MTOKa3aTeIbHBIX
HEPABEHCTB

52

OCHOBHBIE METOIEI
pemeHI/m ITIOKA3aTCIIbHBIX
HEPaBEHCTB

53

OCHOBHBIE METOIEI
pereHus
norapuGMUIEeCKUX
HEPaBEHCTB

54

OCHOBHBIE METOIEI
peuieHus
norapuGMUIECKUX
HEPaBEHCTB

55

OCHOBHBIE METOJIEI
peuieHus
norapuGMUIECKUX
HEPaBEHCTB

56

OCHOBHBIE METOJIEI
peuieHus
norapuGMUIECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIEI
pGI_HeHI/IH I/Ippa]_II/IOHaJIBHBIX




HEPABEHCTB

58

OCHOBHBIE METOIEI
pGI_HeHI/IH I/Ippa]_II/IOHaJII:HBIX
HEPaBEHCTB

59

OCHOBHBIE METOIEI
pelieHust NppaMOHATBLHBIX
HEPaABEHCTB

60

OCHOBHBIE METOIEI
pelieHust NppaMOHATBLHBIX
HEPaBEHCTB

61

['padpraeckue meTombI
pelIeHUs UPPaLOHABHBIX
ypaBHEHUU

62

['padpraeckue meTombI
pelIeHUs UPPaLOHATBHBIX
ypaBHEHUU

63

I'paduueckue MeTobl
pEeIIeHMS TOKa3aTEIbHBIX
ypaBHEHUU

64

I'paduueckue MeTobl
pelIeHUS MTOKa3aTeIbHBIX
HEPaBEHCTB

65

I'paduueckue meTobl
pereHus
J0rapupMHUECKUX
ypaBHEHUU




66

I'paduueckue MeToab1
pereHus
Jorapu(pMUIECKUX
HEPaBEHCTB

67

I'paduueckue MeToab!
pereHus
Jorapu(pMUIECKUX
HEPaBEHCTB

68

I'paduueckue MeTobl
pEIICHUS TOKa3aTeIbHBIX U
Jorapu(pMUIECKUX
ypaBHEHUU

69

I'paduueckue meTobl
pEIICHUS TOKa3aTeIbHBIX U
Jorapu(MUIECKUX
ypaBHEHUU

70

I'paduueckue meTobl
pEIICHUS TOKa3aTeIbHBIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

71

I'paduueckue meToab!
pEIIeHUS TOKA3aTEIbHBIX U
Jorapu(hMUIECKUX
HEPaBEHCTB

72

KonTtponbnas pabora:
"UppaunroHaibHBIE,




noKa3aTebHbIE U
JorapupmMuIecKue
HepaBeHCTBA"

73

KommiekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETPHYECKAS
dbopMmBI 3amrcu
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETPHUYECKAs
dbopMmBI 3amrcu
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
OTIEpALHH C
KOMIUIEKCHBIMH YHCIaMHU

76

Apudmernueckue
oTiepaluu C
KOMIUIEKCHBIMH YHCIaMHU

77

N3obpaxenue
KOMIIJICKCHBIX YHUCECJI HA
KOOPAMHATHOW IJIOCKOCTH

78

N3obpaxenue
KOMILJIEKCHBIX YHCEeJl Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau




N-0¥ CTENEHU U3
KOMILIEKCHOT'O YHCJIa

80

®opmyna Myaspa. Kopau
n-OW CTENECHU U3
KOMIUIEKCHOTO YHCIIa

81

[Ipumenenue
KOMILJICKCHBIX YMCEN [T
pemeHust pU3NIECKUX U
reOMETPUYECKUX 3a/1a4

82

KonTtponbnas padoTa:
"KomruiekcHele yucia'

83

HarypanbHble U 1ieinbie
yucna

84

HarypanbHble U 11ebie
yucna

85

[IpuMeHeHue npru3HaKoB
JEITMMOCTH LIEJIBIX YUCETT

86

[IpuMeHeHue npru3HaKoB
JEITMMOCTH LIEJIBIX YUCET

87

[IpruMmeHeHne npu3HaAKOB
JACIIUMOCTHU L CIIbIX YHUCECII:

HOJT 1 HOK

88

[IpruMmeHeHne npru3HaKOB
JEIUMOCTH LIEIBIX YHUCEeN:
HOJ/l u HOK

89

[IpruMmeHeHrne npu3HaKOB




JACIIMMOCTH L ECIBIX YHUCECII:
OCTAaTKH 11O MOAYJIIO

90

[IpuMeHeHue npru3HaKoB
JEITMMOCTH LIEJIBIX YUCEN:
OCTaTKH 10 MOJYJIIO

91

[IpruMmeHeHne npru3HAKOB
JICIIMMOCTH IEJIBIX YHCEII:
anroput™ EBxinaa nis
peuieHus 3a1a4 B UEJbIX
quciax

92

KonTtponsnas pabora:
"Teopus 1enbIx ynucen"

93

CucreMa ¥ COBOKYITHOCTb
ypaBHeHUl. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

CucreMa ¥ COBOKYITHOCTb
ypaBHeHUl. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

95

OCHOBHBIE METOJIEI
pELIEHUs CUCTEM U
COBOKYITHOCTEM
palMOHAIbHBIX YPAaBHECHUN

96

OCHOBHBIE METOIEI
pGI_HeHI/IH CUCTCM U




COBOKYITHOCTEM
HppalMOHAJIbHBIX
ypaBHEHUU

97

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
MOKAa3aTeIbHBIX YPAaBHCHHM

98

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
MOKa3aTeIbHBIX YPAaBHCHHM

99

OCHOBHBIE METO]IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
Jorapu(MUIECKUX
ypaBHEHUU

100

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEH
Jorapu(pMUIECKUX
ypaBHEHUU

101

[IpumeHeHue cucteM K
PELICHUIO MaTEMaTUYECKUX
3aJa4 U 3a7a4 u3
pa3IMYHBIX 00JIacTel
HayKH U peaJIbHOM KU3HH,
HHTEpIpeTanus




[IOJIy4ECHHBIX PE3YJIbTATOB

102

[IpumeHeHue cucteM K
PELICHUIO MAaTEMaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3
pa3nuyHbIX obOnacreit
HAyKU U PEAIbHOU KU3HH,
MUHTEPIPETALNS
IIOJIy4YEHHBIX PE3Yy/IbTATOB

103

[IpuMeHeHre HEPaBEHCTB K
PELICHUIO MAaTEMaTUYECKUX
3a/1a4 v 3a7a4 U3
pa3IMYHBIX 00JIacTel
HAayKH{ U peaIbHOM KU3HHU,
WHTEpIpETALNs
MOJIyYEHHBIX PE3Yy/IbTaTOB

104

KoHnTtposbnas padoTa:
"CucreMbl palluOHAJIBHBIX,
UPpaLMOHATILHBIX
MOKA3aTeNbHBIX U
J0rapupMHUECKUX
ypaBHEHHI"

105

PanmonansHble ypaBHEHUS
C mapamMeTpaMu

106

PanmonansHbie
HEpaBEHCTBA C
napamMeTpamMu




PanmonanbHBIE CUCTEMEI C

107
napameTpamu
Hppanuonanbusie

108 YpaBHEHUSI, HEPABEHCTBA C
napameTpamu

109 NppanroHanbHble CHCTEMBI
C mapameTpamu
[Toka3aTenbHble

110 ypaBHEHUSI, HEPABEHCTBA C
napameTpamu

11 [Toka3aTenbHbIE CHCTEMBI C
napameTpamu
Jlorapugmuueckue

112 ypaBHEHUSI, HEPABEHCTBA C
napameTpamu

113 Jlorapugmuueckue
CUCTEMBI C ITapaMeTpaMu

114 Tpuronomerpuueckue
yYpaBHEHUS C ITapaMeTpamMu
Tpuronomerpuyeckue

115 HEPaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CHUCTEMBI C ITapaMeTpaMu
[TocTpoenue u

117

HCCIIENOBAHUE




MaTeMaTUYECKUX MOJEIIEN
peanbHBIX CUTYyaLUH C
MTOMOUIBIO YPAaBHEHUM C
napameTpamu

118

[Toctpoenue u
UCCJIEIOBAHUE
MaTeMaTUYECKUX MOJEIeH
pETbHBIX CUTYaLHI C
MOMOIIbIO CUCTEM
ypaBHEHUH C MMapaMeTpamu

119

[Toctpoenue u
HCCJIEI0BAHNE
MaTeMaTUYECKUX MOJeIeH
pETbHBIX CUTYaLHI C
MOMOIIIbIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

120

KoHnTtponbnas padoTa:
"3agauu ¢ mapamerpamu"

121

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3alys 3HAHUH:
"YpaBHenus"

122

[ToBTOpEHmE, 0600IICHNE,
CHUCTEMAaTU3alys 3HAHUH:
"YpaBHenus"

123

[ToBTOpenue, 060061IEHNE,
CHUCTEMAaTU3alys 3HAHUH:




"VpaBuenus. CucteMbl
ypaBHEHHUH"

124

[ToBTOpenue, 060061IeHNE,
cuCTeMaTH3aIMs 3HAHW:
"HepaBencrsa"

125

[ToBTOpEeHmE, 0600IICHNE,
cHCTeMaTHU3alus 3HaHUH
"HepaBencrsa"

126

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3aIs 3HAHUN:
"HepaBenctBa"

127

[ToBTOpEHmE, 0600IIECHNE,
CHUCTEMAaTU3aIys 3HAHUN:
"ITponsBoaHas u eé
npuMeHeHue"

128

[ToBTOpEHmE, 0600IIECHNE,
CHUCTEMAaTU3aIs 3HAHUH:
"ITponsBoaHas u eé
npuMeHeHue"

129

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3aIs 3HAHUN:
"ITponsBoaHas u eé
npuMeHeHue"

130

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3alys 3HAHUH:
"NHTerpai u ero




npuMeHeHue"

[ToBTOpEeHmE, 0600IICHNE,

131 cuCTeMaTH3aIMs 3HAHW: 1
"q)yHKI_[I/II/I”
[ToBTOpEeHme, 0600IIECHNE,

132 CHUCTEMAaTU3aIs 3HAHUH: 1
"q)yHKI_[I/II/I”
[ToBTOpEeHme, 0600IIECHNE,

133 CHUCTEMAaTU3aIys 3HAHUN: 1
"(IDYHKHI/H/I"

134 Ntorosas KOHTpoOJIbHAS { {
paborta

135 Hrorosast KOHTpOJIbHAA i !
paborta

136 [ToBTOpenue, 060061IeHNE, .
cucTeMaTu3aIus 3HaHui

OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCHBI
CETU UHTEPHET






