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IMNOACHUTEJIBHASA 3AIINCKA

YuaeOusblii Kypc «Anrebpa W Havaja MaTEMaTHUYECKOTO aHAIM3a» SIBISAETCA
OJIHUM W3 Hambojee 3HAYMMBIX B IMPOrpamMMe CpeIHero o0Imero oOpa3oBaHUS,
MOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEeUMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroil CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBILIUICHHE O0y4YaloIIMXCA Ha YPOBHE, HEOOXOJIUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTU U JAPYTHX
IUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromiuecs OBJIJEBAIOT
YHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (popMyIupyeT CBOU
JNOCTHKEHHUS B MaTeMaTHueckoil popme.

VYyeOHblli Kypc anreOpsl M Havajl MaTeMaTUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY [Jii YCHEUIHOTO OBJAJCHUS 3aKOHAMH (PU3HKUA, XUMHUHU, OHOJIOTHH,
NOHUMAaHUsI OCHOBHBIX TEHJICHIUH Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON JKU3HHU,
HO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIONb30BaTh MX AJI AalibHEWIIero oOpa3oBaHUs U B
NOBCEAHEBHOM >XKM3HU. B TO ke Bpems OBIaJIeHHE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTMMU KOHCTPYKIHUSMHU anreOpbl M MaTeMaTHYeCKOro aHallu3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIO0Ka3bIBATh
YTBEPKJICHHS C MOMOIIBIO MHAYKLIUU U PacCyXJaTh JEAYKTUBHO, HCIIOJIb30BaTh
00001IeHNEe W KOHKPETU3allMio, a0CTparupoBaHUE M aHAJIOrv, (opMupyer
KpEaTUBHOE U KPUTHUYECKOE MBILICHHE.

B xone m3yuyenus: yueOHOro Kypca «Anrebpa M Havaja MaTeMaTHUYECKOIO
aHanu3a» OOydYaroluecs MOJIy4aroT HOBBIM ONBIT PEIIEHUs MPHUKIAIHBIX 3a/1ad,
CaMOCTOATENILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH pealbHbIX CUTYyalluH,
UHTEPNpETAallMd  TOJYYEHHBIX  pEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHbIil Kypc 00aJaeT 3HAUMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAIIOM,
KOTOpBI peanu3yercs Kak uepe3 ydeOHbI wmaTepual, CHOCOOCTBYIOUIUI
(GOpMHpPOBaHHIO HAYYHOIO MHUPOBO33PEHMs, TaK M 4Yepe3 crneuuduky ydeOHOi
JeSTeNbHOCTH, TpeOyrolell MPOJOIKUTEIbHOM  KOHIICHTPAllMM  BHHUMaHUS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Meroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4eCKOIo
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHLIUIT 00YYEHUS.

B crpyktype yueOHoro kypca «Anrebpa W Haudajga MaTEeMaTHUYECKOTO
aHaJIN3a» BBIIEJIEHBI CIEIYIOIUE COACPKATEIBHO-METOANYECKUE TuHUM: «YHucna
U BbIUMCIIeHU», «DyHKIMN U rpaduku», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTUYecKoro aHanusa», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE



COJIepKATEIIbHO-METOIMUECKIE JIMHUUA HW3Y4YaloTCsd Ha TMPOTSDKEHWH JIBYX JIET
oOydeHHs1 Ha YpOBHE CpEIHEro o0IIero oOpa30BaHHWs, €CTECTBEHHO JOTIOIHSIS
JIpyT ApyTa W MOCTENEHHO HACBIIAsCh HOBBIMH TEMaMU W pasneiamu. J[aHHBIN
y49eOHBI KypC SBISETCSA WHTETPATUBHBIM, TIOCKOJIBKY OOBeAWHSIET B cebe
colepKaHUE HECKOJbKMX MATeMAaTHYECKUX MUCIHIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATHUYCCKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. [lo mepe Toro kak oOydaromuecsi OBJaIeBalOT BcE Ooiee
IIMPOKHM MAaTEMAaTHYECKHM aIlapaToM, Y HUX IMOCIIeI0BATEIbHO (HOPMUpPYETCS U
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEeMaTHYECKyI0 MOJETh peabHON
CUTYaIlNH, IPUMEHSITh 3HAHUS, TTOJYYCHHBIC NPU U3YYECHUU yueOHOTO Kypca, s
pEIICHUsT CaMOCTOSITENTFHO CHOPMYITHPOBAHHONW MAaTeMaTUICCKOW 3aaud, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

CopeprkaTebHO-METOANYECKas TUHUA «UWClia ¥ BBIYHCICHUS» 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCTIOIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOIO 0011ero oopazoBanusi. Ha ypoBHe cpeqHero oOruiero
oOpa3oBaHusi 0ocoboe BHUMaHHE yaensercs  (OPMHPOBAHWIO  HABBHIKOB
paIrMOHABHBIX BBIYUCIICHHH, BKIIFOYAIOIIMX B CEOS WCIOJIB30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHCIIa, YMEHUE JeNaTh NPUKHUAKY, BBIMOTHATH MPUOIMKEHHBIC
BEIYHCIICHUS, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMAaTHUYCCKUMHU
KOHCTAHTAMHU. 3HAKOMbBIE OOYyYaIOIMMUMCSI MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX U JCHUCTBUTENBHBIX  YHCEN  JIOMOJHAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX 4uceld. B  KaxkaoM W3 3THX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My chenn(uyecKkue 3agaud M OMNepaluu: JeJIeHHe Haleno,
OTICpUPOBAHUE OCTAaTKAMU HA MHOXECTBE IIEBIX YHCET, OCOOBIe CBOMCTBA
paIMOHANIBHBIX U UPPAMOHATBHBIX YKCEN, apu(PpMETHUECKUE ONeparuy, a Takxke
U3BJICUCHUE KOPHS HATypaJbHOM CTENEHW Ha MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieJoBaTeIbHOMY pPACIIMPEHHIO Kpyra HUCIOJIB3YEMBIX YHCENT |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS IS PEIICHUS PA3THYHBIX 3a]1a4
dbopMupyeTCsl TIPEeICTaBICHHEe O CANHCTBE MAaTEMAaTUKH KaK HAyKH W €€ POy B
MOCTPOCHUU MOJIENIEH PEeaJbHOTO0 MHpa, HIMPOKO HCIONB3YIOTCA 0000IIEHUE U
KOHKpETH3aIHS.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS HA TPOTSHKEHUH BCETO
o0yueHUsI Ha YpOBHE CpPEJHEro OOIIero 00pa3oBaHMs, MOCKOIBKY B KaXKJIOM
pasnene IIporpaMMbl TPEeITyCMOTPEHO pEIIeHHWE COOTBETCTBYIOIIMX 3a1ad. B
pesynbTaTe OOydYaromiyecss OBJIAQACBAIOT PA3IMYHBIMH METOJIAMHU  PEIICHUS
palioHaNIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTapUPMHUECKUX U
TPUTOHOMETPUUYECKNX YpPaBHCHMH, HEPAaBCHCTB M CHCTEM, a TaKXke 3ajad,
comepkammx mapaMeTphl. llolydeHHBIE YMEHHsI IIUPOKO HCIOIB3YIOTCS MPHU
UCCleoBaHN (DYHKIMI C TIOMOIIBI0 MTPOU3BOAHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/1a4y ¥ 3a7]a4 Ha HAaXOXKJE€HHWE HAauOOJBIITNX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi conepkaTesibHasi TMHUS BKIIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBINIOJIHATh  pacy€Tsl MO  QopMysiaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPAIMOHANBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TaKKe BBIPAKECHUH,
colepKallluX CTeNeHW U Jorapu@msel. brarogapss HU3ydeHUIO anreOpanveckoro
Marepuaia MpPOUCXOJUT  JajbHEWIlee  pa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTPAKTHOTO MBINIJICHUSI O0y4YaroIuXcs, (GOPMUPYIOTCS HABBIKU J1€TyKTUBHBIX
paccykJieHuid, paboTbl C  CHMBOJBHBIMHU  (QopMaMu,  MPEJCTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB U HEpPaBEHCTB. AnreOpa
npemnaraet d(QQeKTUBHBIE WHCTPYMEHTHI JUIsI PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33J]a4, HAIJSJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAyKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKUMM HW TpaduKu» TECHO
NeperieTaeTca ¢ APYTMMH JIMHUSAMH Y4e€OHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUSI MaTepuana. M3yueHue CTerneHHoH,
MOKa3aTeNbHOM, JIOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX QYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIUHU I pelieHus 3adad U3 APYTUX YYEOHBIX
IPEIMETOB U PEATbHON XU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKHUM aHaJIU30M,
TaKk U C PEIICHHWEM YpaBHEHHUW M HepaBeHCTB. Ilpu 3TOM Oosibllloe BHUMaHUE
yaensercs (GOPMHUPOBAHUIO YMEHHUS BBIpaKaTh (GOPMYyJIaMU 3aBUCHMOCTH MEXITY
pa3NTUYHBIMM BEJIMYMHAMH, KCCIEIOBATh TMOJYyYECHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:kaTeNbHON JIMHUN HAlEJeH Ha Pa3BUTHE YMEHUUN
U HAaBBIKOB, IO3BOJISIOIIMX BbIpAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HON (opMe: aHATUTHYECKOW, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIOCOOCTBYET Pa3BUTHIO  ANTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHasg nuHUs «Hadaia MareMaTM4yecKoro aHajau3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYeCKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX O0YyYaromuMcs, TaK KaK y HUX TOSBISCTCS BO3MOXKHOCTh CTPOUTH
rpa@uKd  CIOXHBIX (YHKIMMA, ONpEeAeNiaTh MX HauOOJbIINE W HAWMEHbIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAN (GUTYp M OOBEMBI Tell, HAXOJUTh CKOPOCTH U
YCKOpeHHsI TpoleccoB. JlaHHasg coaep)kareinbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHUS MAaTeMaTHYEeCKUX MOJENeN peanbHbIX CHTyaluH,
MO3BOJIAET HAXOJWTh HAWIy4Yllle€ pEHIEHWE B TMPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTU4YECKOTO
aHayiM3a CrocOoOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MAaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOyuaroniyecs: y3HaIT O



BBIJIAIOIINXCS PE3YyJbTaTaX, IOJYYEHHBIX B XOJC Pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpaXx.

CopeprkaTenbHO-METOANYECKasT TUHUS «MHOKECTBA M JIOTHKA» BKIIOYACT B
ce0sl DIIEMEHTHl TEOPUM MHOXKECTB M MATEMaTHYECKON JIOTHKU. TeopeThuko-
MHO>KECTBEHHBIC MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMaTHKHU
U TpejiararoT Haubojiee YHHUBEPCAIBHBIN S3BIK, OOBEIMHSIOMIMA BCE pa3aciibl
MaTeMaTUKH H €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEeMaTUYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eAuHOoe Ienoe. I[loaToMy BaXkHO JaTh
BO3MOXHOCTh OOyYarImeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMCHHOM MAaTeMaTHUKH W HCIIOJB30BaTh €r0 VIS BHIPAKCHHUS CBOHX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CcleayeT Ipu3HaTh
CBOMCTBEHHYIO €M CTPOrOoCTh OOOCHOBAaHMM M CIICJIOBAHHE OIpeaeIEHHBIM
npaBWjiaM  IOCTPOEHHUS  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  D3JIEMEHTaMu
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIUICHUS
00yJaroIMXcsl, TO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHHS.

B yueOHOM Kypce «Anrebpa M Havalla MaTE€MaTUYECKOTO aHajIu3ay
MPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOTO MOJEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIEIEH peallbHbIX
CUTyaluii, HCCIEAOBaHUS JTHX MOJCICH C TOMOIIBI0 ammapara aireopsl u
MaTeMaTH4YECKOr0 aHajau3a, WHTEPNPETAIUU ITOJIYUYCHHBIX PE3yJbTaToB. Takue
3aJIaHMs BIUICTCHBI B KaXKJIBIH M3 Pa3/IeiioB MPOTPaMMBI, TIOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIICHHS NPHUKIAAHBIX 3anad. [Ipu
pEelICHNH  peaNbHbIX  MPAKTHYECKUX  3a7a4  OOydJaroluecs:  Pa3BUBAIOT
HaOII0IaTeIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOIIEMY.
JlesTenpbHOCTh 1O ()OPMHUPOBAHHMIO HABHIKOB PEIICHHWS TMPUKIAIHBIX 3a7a4
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM YUeOHOTO Kypca «Anredpa U Havamna
MaTeMaTHICCKOTO aHAIM3a.

Ha wusyuenune ydeObHOro kypca «Anrebpa W Hadaja MaTeMaTHYECKOIO
aHanu3a» otBoauTcs 272 4vaca: B 10 kiacce — 136 gyacoB (4 vaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COIAEPKAHUE OBYUEHUSA
10 KVIACC

Yucaa 1 BBIYMCICHUSA

Panmonansupie yncna. OOBIKHOBEHHBIE W JAECATUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble Tepuoanyeckue apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
pelIeHus NIPUKIIAIHBIX 3a7a4 U3 Pa3IuyHbIX OTpaciey 3HAHUM U PEajbHOU KU3HMU.

[lelicTBuTenbHbIle 4Yuchaa. PanuoHanbHblE W UPPALMOHAIBHBIE YHCIA.
Apudpmernueckue  onepauud ¢ JEUCTBUTENBHBIMH  4HciIaMu.  Monyib
JEUCTBUTEIHLHOTO YKClIa U ero cBoicTBa. [IpuOnmkEHHbIE BHIYMCIICHUS, MTPABUIIA
OKpPYTJICHHUSI, IPUKUJKA U OLIEHKA PE3YJIbTaTa BbIYUCICHUMN.

Crenenp ¢ 1nenbiM nokaszareneMmM. buHoM Herorona. Hcenons3oBanue
NoAXO0AsIIEeNd GOPMBI 3aMUCH TEUCTBUTENIBHBIX YHCEIT JIJISl PEIICHHS IPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOICTBA.

CreneHp C paunuMoOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa mnorapudma. JleciTUUHBIE U HATypabHbBIC
JorapugMsbI.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
apPKKOCHHYC M ApKTAaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE NPeOOpa3oBaHUsA. YPABHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M YypaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pelLIeHE HEPAaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW NEPEMEHHOMW. JleleHne MHOrodjieHa Ha
MHOIO4YJIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMHU
koadunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJEPIKAIINX CTEIIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHMUS. OcHOBHBIE METOBI peneHus
VPPAlHOHAIBHBIX YPABHCHUM.

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJBI PEIIECHUS IMOKa3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BhIpOXKEHHM, COACPKAITUX JTOTapU(MBI.

Jlorapupmuyeckue ypaBHCHHUS. OcHOBHBIC METO/IbI pEIICHHS
Jorapu(MUYECKUX YPABHCHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIBL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BbhIpaKeHU. Pellienne TpuroHoMeTpuueckiux ypaBHEHUH.



Pemienue cucrteM JMHEWHBIX ypaBHEHHMU. MarTpuua CHUCTEMbBI JIMHEUHBIX
ypaBHeHui. Ormnpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT H
CBONMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMEHEHUE OIPENCIUTENS I PEIICHU
CUCTEMBbl JIMHEMHBIX YypaBHEHUH. PellleHne NpUKIAaIHBIX 3a/7ad C MOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUU. lccienoBaHue DOCTPOCHHOW MOJEIU C
MTOMOIIBIO MATPHI] U OTIPEIETUTETIEH.

[TocTpoeHne MaTEMAaTUYECKUX MOJEIEN PEalbHOM CHUTyallMd C IOMOIIBIO
YPAaBHEHU U HEPABEHCTB. lIpMMeHEHHE ypaBHEHHI U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/lad U3 Pa3IUYHbIX o0JiacTell HayKu U peabHOU
YKUA3HU.

DOyHKUUMN U TPaPUKHU

Oyukius, crnocoObl 3amanus (yHkuu. B3aumHo o0paTHbIe (QYHKIHH.
Kommnozummst pynkmuii. 'paduk  yHkmm. DnemeHTapHbIE MpeoOpa3oBaHUs
rpauKoB GyHKITUH.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHud ¢ynkumu. Hynmu QyHkuu.
[TpomexxyTkH 3HAKOMOCTOSTHCTBA. YUETHBIE U HEUE€THBIE PyHKIMU. [lepuoanueckue
dbynkuuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIMU. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnpiiee 1 HauMeHbliee 3Ha4yeHus1 QYHKIIMKM HAa IPOMEXKYTKE.

Jluneiinas, KBaApaTu4Has W JpOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOEe
UCCJIEIOBAHUE U TOCTPOEHUE UX IPaPUKOB.

CreneHHas (QyHKIMS ¢ HaTypajbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOpHS N-OM CTENEeHW Kak (GyHKIUA OOpaTHOU
CTEIEHH C HaTYpaJbHbIM [10KA3aTEIIEM.

[TokazarenbHast U jorapupmuyeckas (yHKIUHU, UX CBOMCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIUNA s peIIEHUs] ypAaBHEHUM.

TpuroHoMmerpuueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GyHKINNA 9UCIIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMPOIECCAX U SBICHUSX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4eCKOro aHajaimu3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUSl TIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4eCKOn WHYKIIHH. MOHOTOHHBIE U OTpaHUYCHHbIE
MOCJIEN0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaTEMAaTHYECKOIO aHAIN3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudmernueckast 1 reomeTpuueckas nmporpeccuu. beckoneuHo yObiBaronias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBarOUIEH reoOMETpUYECKOU
IIPOTrpeCCU. JIMHENHBIA U 3KCIOHEHIHAIBHBINA pOCT. Yucino €. @opmyna ClI0KHBIX
npoueHToB. Mcnosb30BaHWE TIPOTPECCHMU I PELICHHUS pEeajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.

HempepriBHBIE (QYHKIIMM W WX CBOWCTBA. TOouykm pa3pbiBa. ACHMITOTHI
rpadgukoB ¢ynkuuid. CBoicTBa (yHKIMIA HENPEPHIBHBIX Ha OTpe3ke. Meton



WHTEPBAJIOB JUIsl PELICHUsS HEpaBeHCTB. [IprMeHEHue CBOWCTB HENPEPBIBHBIX
(GyHKUMNA JU1s pelueHus 3a1ay.

[lepBast u Bropas npousBoaHbie GyHKIUU. Onpenenenne, reOMeTpUIecKuil u
(u3nyecKkuil CMbICI IPOU3BOIHON. Y paBHEHHE KacaTeabHOU K rpaduky GyHKIUU.

[IpousBoaHBIE  ANEMEHTApHBIX  (PYHKUUH. IIpousBogHass  cymMmBbl,
POU3BEJEHUS, YACTHOT'O U KOMITO3ULIMK (PYHKIUH.

MHokecTBa H JIOTHKA

MHoOxkecTBO, oOmnepanuyd HaJ MHOXKECTBAMUM M HMX CBOMCTBa. JlmarpaMmsl
Olinepa—Benna. IIpuMeHeHHME TEOPETHMKO-MHOKECTBEHHOI'O — amnmapara  Juis
ONMCAHUs peaJbHbIX MPOLECCOB M SBICHUM, NPHU PELNIEHUH 3a4ad U3 JPYTHUX
y4€OHBIX MMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOTO OOBEKTa, CIENICTBUE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIACC

Yucii1a 1 BBIYUCTICHUSA

Hartypansnbie u nensle uncna. [I[puMeHeHrne NMpU3HAKOB JEIMMOCTH LEIIBIX
yucen, HauOonpmuid obmui gemurens (manee — HOJl) u Haumenblee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, airoputma EBkinuaa 1uist pemeHus
3a71a4 B LIEJIBIX YMCIIAX.

KommnekcHble wucna. Anredpanueckass W TpUTOHOMETpUuYeckas (opMbl
3alMCH KOMIUIEKCHOTO 4Hciia. ApUPMETUYECKHE ONepaluud C KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIIJIEKCHBIX YMCEN JIsl PeIIeHUs] PU3NYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema M COBOKYNIHOCTb YpPaBHEHUW W HEPABEHCTB. PaBHOCHIIBHBIE
CHCTEMBI U CUCTEMBI-CIIC/ICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHW C  TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PerieHne TpuroHoMeTpuueCKuX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHUS TOKAa3aTeNbHBIX U  JOrapupmMuyecKux
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS] UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS CHCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3a/lad W3 Pa3IUYHBIX 00JIacTeli HAyKu WU peabHOMN
YKW3HU, UHTEPIIPETALMA TOJTYYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPuku



I'padux kommnosumuu GyHkuuil. I'eomerpuueckue 00pas3bl ypaBHEHUU WU
HEPABEHCTB HA KOOPJIMHATHOM IUIOCKOCTH.

Tpuronomerpuueckne QPyHKIINU, UX CBOMCTBA U TPAPUKH.

['paduueckre meTonbl pellleHUs YpaBHEHU W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELIECHUS 3a/1a4 C TapaMETPaAMHU.

Hcnonw3oBanue rpadukoB GYyHKIUN Uil HCCIEIOBAHHUS IMPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NPH PEUICHUU 3aJad M3 JAPYTUX Y4eOHBIX
MIPEIMETOB U PEATIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajamn3a

[IpumeHeHue Mpou3BOAHON K MCCIEI0BAHMIO (DYHKIMK HA MOHOTOHHOCTbH U
sKkcTpeMyMmbl.  Haxoxzaenue  HauOONbIIEr0 W HAMMEHBUIETO0  3HAYEHUU
HENpPEepbhIBHON (QYHKIIMN HA OTPE3KE.

[IpuMeHeHue NPOU3BOJHOM I HAXOXKACHUS HAWIY4Ilero pElICHUs B
NPUKIAIHBIX 3a/ladax, Uil ONpENENICHHs] CKOPOCTM W YCKOpPEHHs IIpoIlecca,
3aIaHHOTO (hOPMYJION WU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHkIui. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNnTerpain. I'eomeTprueckui CMBICJI WHTErpala. Brruuciienue
omnpeaenéHHoro naTerpana no gopmyne Hetotona-Jleibuua.

[IpumeHnenue uHTErpana s HAXOXKIACHUS IUIONIaJeH IJIOCKUX (QUTYp H
00BEMOB r€OMETPUYECKUX TEIL.

[Tpumepsl pemenuit  auddepeHManbHBIX ypaBHEHUH. MaTemMaTH4eckoe
MOJIETMPOBAHUE PEATbHBIX TMPOILIECCOB C TOMOIIBI0  au(depeHITHaTbHBIX
YPaBHEHUM.



[NTAHAPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHET'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb TPAXKJAHCKOM MO3ULIMK 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4YJIECHA  POCCHUHCKOro  oOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYCCKUX OCHOBaxX (PYHKIIMOHHPOBAHHUS PA3IUYHBIX CTPYKTYD, SBICHHUH,
IpoIeAyp TPaXJIaHCKOTO oOImecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aUMOJICICTBOBATh C COUMAJIbHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) IAaTPMOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKIAaHCKONH HIACHTUYHOCTH, YBOKCHHUSI K
MPOIUIOMY M HACTOSIIIEMY POCCHUUCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTUKECHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaT€MaTUYECKOM IIKOJIbI,
UCIIOJb30BaHUE ATUX JOCTHUKEHUUW B JAPYTMX HaAyKax, TEXHOJIOTHAX, cdepax
AKOHOMMUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHE JIYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHECHUEM JOCTWKCHUW HAYKH W JICSITEIbHOCTHIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO;

4) 3¢TETH4eCKOr0 BOCTIUTAHUSA

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs ACTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1a4, PEIICHUHN, pacCyKJACHUN, BOCIPUUMYUBOCTh
K MaT€MaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nYeCcKOro BOCIIUTAHMUSA:

chOPpMUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHUUYECKHWE 3HaHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 30pOBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (GU3nuvecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-03J0POBUTEIBLHON AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYyAY, OCO3HAHHUE IIEHHOCTH TPYAOJIO0Us, HWHTEpec K
paziuuHbIM  cepaM  MPodEeCCUOHATIBHOM  JIESITEIbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oynmymeit mpodeccun W pealn30BBIBAaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHUIO U



CaMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU J>KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIPABICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS :

chOpPMHUPOBAHHOCTh  DKOJIOTUYECKOW KYJNbTYpPhl, TIOHUMAaHHE BIUSHUS
COIMAJIbHO-?)KOHOMUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLUAIBHON
Cpelbl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOieM, OpUCHTAITUS
HAa TPUMEHEHHE MaTEMaTHUYEeCKUX 3HAHUN JJIg peuieHus 3ajgady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OLEHKHM HMX BO3MOKHBIX
MOCJICICTBUU JIJISL OKPY KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW U  OOIIECTBEHHOW  MPAaKTUKH, [OHUMaHUE
MaTEMaTUYECKON HayKh Kak cdepbl UYeIOBEUEeCKOW MESITeIbHOCTH, ITAloB €&
pa3BUTHS M 3HAYMMOCTH JUISl PAa3BUTUS LMBUJIM3AIMU, OBJAJCHUE SI3BIKOM
MAaTe€MaTUKH W MaTEeMaTUYECKOM KyJIbTypOH Kak CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID M MCCIEIOBATEIbCKYIO0 JEATEIbHOCTD
VHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIbBTATHBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHBIE yYeOHbIe 1eHCTBUS

ba3oBble ornueckue AecTBUA:

BBISIBJSITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUN MEXKIYy MOHATUSAMH, (POpMyITUPOBATH
ONpeIeNICHHs OHSITUM, YCTAaHABIMBATh CYIIECTBEHHBINM MPU3HAK KilacCU(pUKAIUH,
OCHOBaHHMS /1J1s1 0000IICHHS 1 CPABHEHMSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa3OBLIBATH  CYXKICHUSA:
YTBEPJAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUN;

JiefaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(OpsiMbl€ U OT MPOTUBHOIO), BEICTPAUBATh aPIyMEHTALIMIO, TPUBOUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBOIBI;

BBIOMpaTh Croco0 perieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOJAIUA C  YU4E€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBarebCKue AeiCTBUS:



UCTIONB30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMyaMpoBaTh  BONPOCH,,  (PUKCHUpYIOIIME  MPOTHBOpPEYUE,  MpodIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOopMHpOBaTH THUNOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEIOBAHKE
110 YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SIBICHUS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSATETFHO (POPMYIHPOBATH OOOOIICHHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEJAEHHOTO  HAONIONCHUSA, HWCCIIENOBaHUS, OLIEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecca, a TaKkKe BBIABUTATH
IPEINOIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c ungopmanmeii:

BBISIBIISITh JAeUIIMTH MHPOPMALIUU, JAHHBIX, HEOOXOJUMBIX IS OTBETa Ha
BOTIPOC U IS PEIICHUS 3aa49H;

BbIOMpaTh MH()OPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THUIIOB, AaHATTU3UPOBATH,
CHUCTEeMATHU3UPOBaTh U HWHTEPIPETHPOBATH WHGOPMAIUIO PA3IMYHBIX BHIOB U
dbopM IpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WLTIOCTPUPOBATH TPaPUUECKH;

OLIEHUBATh HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENTEHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU H
HEeasIMHA OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXXKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M THMCbMEHHBIX TEKCTaX, JlaBaTh TMOSCHEHUS IO XOJYy pELICHUs 3aJlauu,
KOMMEHTUPOBATH MOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHUs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYkKAAaEMON TEMBI,
npoOJIeMBl, pelaeMo 3aJavd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha ITIOHCK
pEILIEHUs, COIMOCTAaBIATh CBOM CYXACHUSI C CYXICHUSIMH APYTUX YYACTHUKOB
Jauanora, oOHapyXKUBaTh Pa3ju4yue U CXOJCTBO MO3HUIIUM, B KOPPEKTHOU (dopme
bopMyJIMpOBATH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTaBIATh PE3YIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (opMar BBICTYIUICHHS C Y4YE€TOM 3ajad
MIPE3CHTAIMN U OCOOCHHOCTEH ay IUTOPHHU.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIE 1eiCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1aul, BBIOUPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yU€TOM HOBOW UH(pOpMAIUU.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA HHTEJJIEKT:

BJIaJIeTh  HaBBIKAMU  TIO3HABATEIBHOM  peduiekcuM KakK  OCO3HAHHUS
COBEpIIIaEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJI TMpoIllecca W pe3yibTaTa pelieHUus
MaTeMaTHYECKOM 3aJ1auH;

MPEBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUU 3aJ1a4H,
BHOCHUTHh KOPPEKTHUBHI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB, JIAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JTOCTH)KCHUS WM HEJAOCTHUKEHHS Pe3yJIbTaTOB ACATEIbHOCTH, HAXOJIUTh OLINOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eITEJIbLHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATBHOM
paboThl TMpU pelieHWd Y4YeOHBIX 3a7ay, MNPUHUMATH I1IeJIb COBMECTHOM
JEATCIIbHOCTH, IIAHUPOBATh OpPraHU3aIldI0 COBMECTHOM pabOThI, pacrpeneisaTh
BUJIBI paboOT, JOrOBapuBaThCS, OOCYXJaTh TPOLECC U pe3yiabTar pPadoTHI,
0000111aTh MHEHHUS HECKOJIBKHX JIIOACH;

y4acTBOBaTh B IPyHMHOBBIX (opMax padoThl (0OCykAeHHUS, OOMEH MHEHUH,
«MO3rOBBI€ IITYPMBD» W HHBIE), BBINOJHATH CBOK 4YacTb pabOTBl U
KOOPAVUHUPOBATh CBOW JACHCTBHS C JPYTMMH YJE€HAMH KOMAaH/bI, OIEHUBATh
Ka4eCTBO CBOEr0 BKJIaJa B OOIIUI MPOAYKT IO KPUTEPHUSIM, CHPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce oOyyaroIIMIICS MOJYYUT CIEIYIOIIHUE
IPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MaTEMaTHYECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATh MOHITUSMU: PAIMOHATBLHOE YHUCIO0, OECKOHEYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHUCIO0, MHOXKECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YNCIIA;

OPUMEHATh JpOOM ¥ TPOLEHTHI JUIsl DPEIICHUs TPUKIAJAHBIX 3a/1ad U3
pPA3JIUYHBIX OTPACIIEV 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSITh PUOTNKEHHBIE BEIYUCIICHUS, PABUIIA OKPYTIICHUS, IPUKUAKY U
OIICHKY pe3yJIbTaTa BBIYMCIICHHI; CBOOOTHO OMEPUPOBATH MOHSITHEM: CTEIECHBb C
HedbIM  TIOKa3aTelieM,  HMCIOJb30BaTh  MOAXOASIIyH0  (opmMy  3amucu
JNEUCTBUTENBHBIX YHUCEN ISl PELICHHS MPAKTUYECKUX 3a4ad U MPEICTABICHUS



JAHHBIX; CBOOOJIHO  ONEpUPOBATH TMOHATHEM: apUPMETUUYECKUUA  KOpEHb
HAaTypaJbHOU CTEIEHU;

CBOOOTHO OMIEPUPOBATH MOHATHEM: CTEIICHD C PAIMOHAIIBHBIM MTOKA3aTelIeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M UwWcHa, AECATUYHBIE W
HaTypaJbHBIC JIOTapU(DMBIL;

CBOOOJIHO OMEPUPOBAThH MOHITUSMHU: CHHYC, KOCHUHYC, TAaHI'€HC, KOTaHI'E€HC
YHUCIIOBOTO apryMEHTA;

ONEPUPOBATH MOHATHUSIMHU: APKCHHYC, APKKOCUHYC U apKTAHI€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJIHO OIEpUPOBATh MOHATUSMH: TOXICCTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHS U YPABHEHUS-CIIEACTBHS, PABHOCUJILHBIC HEPABEHCTBA,

NPUMEHSTh PA3INYHbIE METOJBl PEIICHUS pPAIMOHAIBHBIX H JIPOOHO-
pallMOHANIBHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh TMOHATHUSAMHU: MHOTOWIEH OT OJHON MEepEeMEHHOM,
MHOTOYJIEH C UeNbIMU Kod(ppulMeHTaMu, KOPHHM MHOTOUWIECHA, MPUMEHSTh
JIEJICHNE MHOTO4YJICHAa HA MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pEILICHUS 3a/1a4;

CBOOOJIHO ONEPUPOBATh TOHATUSIMHU: CHUCTEMa JIMHEWHBIX YypaBHEHH,
MAaTpUIa, OMNPEAECIUTENb MAaTpULbl 2 X 2 W €ro TeOMETPUUYECKUU CMBICI,
WCIIOJIB30BAaTh CBOMCTBA OMpPEAECHUTENs 2 X 2 JJId BBIYMCICHHUS €ro 3HA4eHUs,
MIPUMEHATh ONPEACIUTENIN JJIsI PEUICHHUS CHCTEMbBl JIMHEMHBIX YPAaBHEHHU,
MOJENUPOBATH PEAIBHBIE CUTYAIMH C MOMOIIBIO CUCTEMbI JIMHEHHBIX YPABHEHUH,
MCCIIEIOBaTh TOCTPOCHHBIE MOJIEIM C TMOMOIIBIO MAaTpUIl M OMpPEACIUTENEH,
MHTEPHPETUPOBATH NOJTYUCHHBIN PE3YIIbTAT;

UCIIOIb30BaTh CBOMCTBA JIEUCTBUUW C KOpHSAMH [UJIsi TpeoOpa3oBaHUs
BBIPAKCHUH;

BBITIOJTHATh MPE0OPa30BaHMS YUCIIOBBIX BBIPAKEHUM, COJIEPKAITUX CTEIIEHHU C
palMOHAIBLHBIM MOKA3aTeIeM;

UCIIOJIb30BaTh CBOICTBa JgorapupmMoB JUTSE npeoOpa3zoBaHus
J0rapu(MUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HPPAIMOHAJILHBIC, TMMOKa3aTelbHbIC U
Jorapumuyeckre ypaBHEHUS, HAXOUTh UX PEIISHUsI C TTOMOIIBIO PAaBHOCHIHHBIX
MEPEXOJI0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEN;

MPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI JIJIs1 TpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKEHHUIM;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OpUMEHSATh  HeoOxoaumble  (OPMYJIBl ISl  pPELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHUM;



MOJICJIMPOBAaTh peajbHbIE CHUTyallMM Ha S3bIKe aiareOpbl, COCTABIIATH
BBIDAKEHHUS, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, HCCIEA0BaTh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUMH U TPaPUKH:

CBOOOJIHO ONEPUPOBATh NOHATUAMHU: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKIUH,
B3aUMHO O0OparHble (QYHKIUH, KOMMIO3UIUs GYyHKUMNA, Tpaduk QyHKIUH,
BBITNIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB (HyHKIIHIA;

CBOOOJIHO OIEpPHUPOBATh MOHATUSAMU: O0JACTh ONPENEICHUS U MHOKECTBO
3HaYeHUHN QYHKIMU, HYJTU QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpPUPOBaTh MNOHATUSAMM: UETHbIE M HEUYETHBIE (yHKLUH,
nepruoanyeckue (PyHKIMU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIMHM, HAuOOJbLIEE M HauUMEHbLIEE 3HAuYeHHe (YHKIMH Ha
IIPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypajIbHBIM U
HeibIM MOoKa3arenaeM, Ipa@uk CTeneHHOW (YHKUMU C HATypajJbHBIM U LIEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTerneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM OKa3aTeJIeM;

ONEepUpPOBaTh TOHATUSAMU: JIMHEHHAs, KBaJpaTH4Has U JPOOHO-IHHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPaPHUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpaUKH, HMCIOIb30BAThb MX TIpAPUKUA IS PEIICHUS
YPaBHEHUN;

CBOOOJIHO OMEpUPOBATh TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYXKHOCTB,
orpeziesieHue TPUTOHOMETPUUECKHUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (GYHKIMA IS MCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEH IpPU PEIICHUH 3aJ1a4 U3 JPYTUX YYEOHBIX MPEIMETOB U PEabHON
KHU3HU, BBIpAXaTh (HOPMYyIaMH 3aBUCIMOCTH MEXKy BETUUHMHAMU;

Havayia MaTeMaTH4eCKOro aHaJImM3a:

CBOOOJTHO OMEpUpPOBATh MOHATUSIMH: apudmeTHueckass U TeoMeTpudecKas
nporpeccusi, 6eCKOHEYHO yObIBaIOIIAsl T€OMETPUUYECKAs MPOTPECCUsl, JIMHEUHBIN U
HKCIIOHEHIMAIBHBIA POCT, (pOpMya CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM JJI PELICHUS pealbHBbIX 3akad MPUKIAJHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MTOCIIEIOBATEIBHOCTb, CIIOCOOBI 3a/1aHUS
NOCJIEJOBATENbHOCTE, MOHOTOHHBIE M OrpPAaHUYEHHBIE IMOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXAEHUS MAaTEMaTHUYECKOro0 aHajM3a KakK aHalau3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO ONEpUpOBaTh IOHATUSMHU: HENPEPbIBHbIE (PYHKLINU, TOYKH
paspsbiBa rpaduka GyHKUIHUHA, aCUMIITOTHI Ipaduka QyHKINHY;



CBOOOJIHO OINEpPUPOBATh MOHSATHEM: (PYHKIMS, HEMpEephiBHAsS HAa OTPE3Ke,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUM JIJIs1 pelIeHUs 3a/aY;

CBOOOJTHO OIEPUPOBATHh TMOHATHUSIMH: TIEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIMU, KacatenbHas K rpaduky QyHKINY;

BBIYUCIISATh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUU
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIb30BaTh T€OMETPUUECKUNA U (UBUYECKUM CMBICT TPOU3BOJHON MJIs
pelIeHus 3a1ay.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  OINEPUPOBATH  MOHATHSIMHU: MHOXECTBO, OMNEpaluy  Haj
MHO>KECTBAMU;

HCIIOJI30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUH, IPY PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX IPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEAICTBUE, CBOMCTBO MaTeMAaTHYECKOI0 00BEKTA, I0Ka3aTeIbCTBO, PABHOCUJIbHBIC
YpaBHEHUS U1 HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce o0OydyarOmIHMIICS MOJYYUT CIEIYIOIINE
PEeIMETHBIE PE3yJIbTAaThl IO OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajia MaTEMaTHYECKOTO aHATN3a»:

Yucjia ¥ BBIYUCTICHUA:

CBOOOJIHO OMEPUPOBATh MOHATUSMH: HATypallbHOE U 1I€J0€ YHUCJO,
MHOKECTBA HATYpPaJIbHBIX W LEJNBIX YHUCEJ, MCIOJb30BaTh MPU3HAKU JECITUMOCTH
uensix yucen, HOJl u HOK HaTypanbHbIX 4Kceln Juisl pelieHust 3a1a4, IPUMEHSTh
anroput™m EBKnna;

CBOOOJIHO ONEPUPOBATh IMOHATHEM OCTaTKa [0 MOJYJIIO, 3alUChIBATh
HaTypaJibHbIE YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEpUPOBaTh MOHATHUSMH: KOMILIEKCHOE YHCIO W MHOXXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIa B alreOpanyeckod u
TPUTOHOMETPUUECKON (opme, BBITIOMHATH apuMETHUECKHE OTEepaIliu ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOMN TIJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OTEpPUPOBATH TMOHATHUSIMH: HUPPAIMOHAIBHBIC, MOKA3aTeIbHBIC H
jJorapuMUYECKUE€ HEPaBEHCTBA, HAXOAUTh HMX PEIIEHHUS C TMOMOIIBIO
PaBHOCUJIBHBIX MEPEXOJIOB;

OCYILIECTBJISITh OTOOp KOpPHEH TMpHU PEIICHUH TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOOJHO OIEpUPOBATh TMOHSATHEM TPUTOHOMETPHYECKOE HEPABEHCTBO,
OpPUMEHSATh  HeoOxonumble  (OPMYJIBI Il pPEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO ONIEPUPOBATH MOHSATUSIMHU: CUCTEMA U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJAUTh PEIICHUS



CUCTEMBI U COBOKYIHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHUIN U HEPABEHCTB;

pemarhb paloHaJIbHBIE, UppalroOHaIbHbIE, IOKa3aTelIbHbIE,
gorapuMHUYECKUEe U TPUTOHOMETPUYECKHWE YpaBHEHHS] U  HEPaBEHCTBA,
coJepKaliye MOyJIM U IapaMeTphl;

IPUMEHSTH TpaduyecKre METOAbI JJI PElIeHUs YpaBHEHUI U HEPaBEHCTB, a
TaK)K€ 3a/1a4 C MapaMeTpaMu;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ ainreOpbl, COCTaBIATH
BBIDAKECHHUSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEJIOBATh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM ammapara anreOpsl,
MHTEPHPETUPOBATH MOJYYECHHBIN PE3yJIbTaT.

@Oyukuuu ¥ rpapuku:

CTpOUTHh TpaduKU KOMMIO3UIMHU (QYHKIUH C IOMOIIBI0 3JIEMEHTapHOTO
UCCJIEJIOBAHMSI U CBOICTB KOMITIO3ULIUU ABYX (YHKIHI;

CTPOUTh TE€OMETpUYECKHE 00pa3bl ypaBHEHMH U  HEPaBEHCTB HA
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHAMHU: TpaQUKA TPUTOHOMETPHUUECKHUX
GyHKIHI;

OPUMEHATh (QYHKIUM JJI1 MOJCIHUPOBAHMS U HCCIENOBAaHUS pEaJIbHBIX
IPOLIECCOB.

Havayia MaTeMaTH4eCcKOro aHajmn3a:

UCTIOJIb30BaTh MPOU3BOIHYIO ISl UCCIIEe0BaHMs (PYHKIIMU HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXoAMTh HauOoJblllee U HAaMMEHbIIEe 3HaUEHUs! (PYHKIMHU HENPEpbIBHON Ha
OTpE3KE;

UCIOJIb30BaTh IMPOU3BOJHYIO JUISi HAXOXKJICHHUS HAWIY4ylIero peuieHus: B
OPUKIAJAHBIX, B TOM YHCJIE€ COLMAJIbHO-3KOHOMHYECKMX, 3ajadax, s
OTNpe/IeNICeHUs] CKOPOCTH U YCKOPEHHUs mpolecca, 3aJaHHOro (GopMmysol uiu
rpadukom;

CBOOOJHO  OMEpUpPOBaTh MOHATUSMHU: [EpBOOOpa3Has, ONpeneIEHHBIH
UHTErpaj, HAaXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMI M BBIYUCIATH
unterpan no gpopmyne Herotona-JIeitonuna;

HAXOAMTH IJIOUIAIN TUIOCKUX GUTYDP U OOBEMBI TEN ¢ TOMOIIbIO HHTETPAJIa;

UMETh TMpPEJCTaBICHUE O MaTeMaTHYECKOM MOJICTMPOBAHUM Ha MpUMEpPE
cocTaByieHUs TUPPepeHIInaNIbHbIX YPABHEHHUI;

pelarb OpUKIaJHbIe 33Ja4d, B TOM YHUCIE COLHMAIBHO-DPKOHOMHYECKOrO U
(u3HUecKoro xapakrepa, CpeCTBaMHU MaTeEMaTUYECKOIO aHaJIU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpamMmsbl

MHO0XeCTBO NeHCTBUTEIHLHBIX UHCE.
MHorounensl. PanimoHanbHble ypaBHEHHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH.

Oynkiun u rpapuku. CreneHHas GyHKIHS C
LIETIBIM [OKa3aTeIeM

Apudmernueckuii KOpeHb N-0if CTENEHH.
WppannonanbHble ypaBHEHUS
[TokazarenpHas pyukmus. [lokazarenbHbie
YPaBHEHUH.

Jlorapudmmueckas QyHKIUS.
Jlorapudmuueckne ypaBHEHUS.
TpuroHomeTpruyeckue BeIpaXXeHUs U
YPaBHEHUH.

HOCJ’IGI[OB&TCJ'IBHOCTI/I " IIPOrpeCCru.

Henpepsisasie pynkuuu. [Ipoussoanas.

[ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs
3HaHUMU.

OBIIEE KOJIMYECTBO YACOB II0O ITIPOTPAMME

10 KVIACC

KoaudecTBO 9acoB

Bcero

24

12

15

10

18

22

10

20

136

KoHnTpoJbHbIe
padoThI

10

IIpakTHyeckue
padoThbI

DJIEeKTPOHHbBIE

(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/



https://resh.edu.ru/subject/50/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

Ne
n/n

HaumeHoBaHMe pa3iesioB U TeEM
NMporpamMmbl

HccnenoBanue GyHKIHA ¢ TOMOIIIBIO
MIPOU3BOAHOMN

[lepBoobOpasnas u uHTErpa

I'paduku TpUroHOMETpHUUECKUX (HYHKIIHH.
TpuronomeTpruyeckue HepaBeHCTBA

WppaunonanbHble, oKazaTeabHbIEe U
JorapuMuyeckre HepaBeHCTBA

KommniekcHrle umcia
HarypanbHbie u 11e51ble yncina

CucreMsbl palOHAJIBHBIX, UPpPAllMOHATIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
ypaBHEHUH

3aa4uu ¢ napaMmeTpamu

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoaunuecTBo yacoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTtpoJbHble
padoThI

10

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

IHOYPOYHOE IINIAHUPOBAHHUE

Ne

n/n

10

11

Tema ypoka

MHOeCTBO, ONepaly HaJl MHOYKECTBAMU U MX
CBOMWCTBA

Huarpammsl Ditniepa-Benna

[IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOTO
annapara JJis peleHus 3aaa4

PanunoHanbsHbIC YKCIA.

OOBIKHOBEHHBIE U JECSITUYHBIE JPOOU, TPOLEHTHI,
OeCKOHEUHbIE EPUOUECKUE IpOoH

[Tpumenenne apoOeil ¥ MPOLIEHTOB ISl PELICHHUS
MIPUKJIAHBIX 33/1a4

[Tpumenenue npoGeil u MPOLIEHTOB

JleiicTBUTENbHBIC YKclia. PanimonaabHbIC U
MppALMOHATIbHBIE YHCIIa

ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIbHBIMU
yuCIaMu

Mopnynp A€MCTBUTENBHOTO YHACIIA U €TI0 CBOMCTBA

[TpuGmxE€HHBIC BEIYMCIICHUS, IPABHUIIA
OKpYIJIEHUS, IIPUKUIKA U OLIEHKA pe3yJibTaTta
BBIYHUCIICHUN

10 KJTACC

Bcero

KoaunuecTBo yacoB

Kountpo
JIbHbIE
padoThI

0

HpaxkTn
yecKue
padoThI

0

JlaTa
U3YYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE
pecypchl
https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/

https://resh.edu.ru/subject/50/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

12

13

14

15

16

17

18

19

20

21

22

23

24

OCHOBHBIEC METO/BI PEIICHUS LEJBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUIN

OCHOBHBIE METOJIBI PEILICHUS IIENIBIX U APOOHO-
palMoHANIbHBIX HEPABEHCTB

OcHOBHBIE METO/IbI PEILICHUS 1IeJIbIX U APOOHO-
paloHaIbHBIX YPABHEHH U HEPABEHCTB
MHorowieHsl OT OJHOW nepeMeHHOM. [lenenue
MHOTrOYJIEHa Ha MHOTOYJIEH ¢ OCTaTKOM. Teopema
bezy

MHorouseHsl ¢ HeIbMA KO3 QUIIIEHTaAMU.
Teopema Buera

Pemenue cucrem JIMHEHHBIX YpaBHEHUI

Pemenne cucreM ypaBHEeHUI

Martpuna cCUCTEMBI JINHEWHBIX YPaBHEHUMN.
Ornpenenuresib MaTpUIlbl 2X2, €ro TeOMETPUYECKUMA
CMBICIT M CBOMCTBA; BBIUMCIICHHUE €TI0 3HAYCHUS

Onpenenurens MaTpULbl 2X2, €ro FeOMETPUUECKUN
CMBICI M CBOMCTBA.

ITpuMmeHeHne onpenennTens Uil pELIeHNAs CUCTEMBI
JIMHEWHBIX YpaBHEHUHN

Pemenue npukiaaHbIX 3a/1a4 ¢ TOMOUIbIO CUCTEMBbI
JIMHENHBIX YPABHEHUIN

Pemenune 3a1a4 ¢ MOMOLIBIO0 CUCTEMBI JINHEHHBIX
yYpaBHEHUHU

KonTponbhas pabota: "PannonanbHble ypaBHEHUS
1 HepaBeHCTBa. CUCTEMBI TMHEWHBIX ypaBHEHUN"
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31
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35
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38

OyHKIHS, CrIOCOOBI 3aaHus QYHKIHH. B3aumMHO
obpatubie pyHkuuu. Kommosumus ¢yHKImi
I'padux GpyHKIMU. DIeMeHTapHbIe Ipeodpa3oBaHus
rpaduKoB QyHKITHIA

O6uacTh onpeaeneHuss 1 MHOXKECTBO 3HAYCHHM

¢byukun. Hynmu dynkuuu. [IpomexyTku 3Hak
MOCTOSIHCTBA

Yéruple u Heu€THbIe pyHkuuU. [lepuoanueckue
¢byskuuu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKLIUU

Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbombiee
¥ HauMEHbIIee 3HaUYeHHEe (DYHKIIMU Ha MIPOMEXKYTKE

Jlunelinas, kBagpaTudHas U JPOOHO-IIMHECHHAS
byHKIIUU

DJIeMEHTapHOE MCCIIEIOBAHNE U TTOCTPOCHUE
rpadukoB 3TuX QyHKIUN

HccnenoBanue u mocTpoeHue rpadukoB 3TUX

GyHKIMA

CreneHsb ¢ 11eabIM MoKa3aTeneM. buaom HeroToHa

Crenieau. bunom Herotona

CreneHHast yHKIHUS C HATYPATbHBIM U LIETBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

Kontponbhas padota: "Crenennas GpyHkus. EE
cBoiicTBa u rpapuk"

ApudmeTnueckuii KOpeHb HaTypajJbHOU CTENEHH U
€ro CBOMCTBA

ApudpmeTnueckuii KOpeHb HaTypajJbHOU CTEIEHH
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39

40

41

42

43

44

45

46

47

48

49

50

o1

52

[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coAepKalIMX CTENEHU U KOPHU

[TpeoOpa3oBaHUs YUCIOBBIX BHIPAKCHHIA

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHUIA,
Co/iepKalIUuX CTETIEHH U KOPHU

Uppanmonansueie ypaBHeHHS. OCHOBHBIC METO/IbI
pELICHHS UPPALMOHATIBHBIX YPaBHEHHI

HppauuroHanbHbIe ypaBHEHHUS.

OcHOBHBIE METOBI PEIIECHUS UPPALMOHATIBHBIX
YpPaBHEHUHU

PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN
UPPALMOHAIIBHBIX YPaBHEHUN

IIepexompl B pelieHUN UpPaLOHAIIBHBIX
YpaBHEHUU

Pemenne uppanroHalbHbIX ypaBHEHUH

PaBHOCWIIbHBIE TTEPEXOBI B PELICHUH
UpPPaLMOHATIBHBIX YpaBHEHUI

CBoiicTBa 1 rpauk KOpHs N-0i CTETIEHU Kak
(byHKIMN 0OpaTHOM CTENEHH C HATypaIbHBIM
MOKa3aTeieM

CaoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHH KakK
(byHKIMN 00paTHOM CTENEHH

KonTponbhas pabora: "CsoiicTBa u rpaduk KOpHS
n-oii crenenu. MppanuonanbHble ypaBHEHUS"
CreneHsb ¢ paliMOHaJIbHBIM [TOKA3aTENEM U €€
CBOMCTBA
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57

58
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60

61

62

63

64
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66

67

Crerens ¢ parOHaJIbHBIM IMOKAa3aTCJIEM

Crenenu ¢ palMoHaIbHBIM IIOKA3aTENEM U €€
CBONCTBA

[Toka3zarenbHas ¢pyHKIMA, €€ CBOICTBA U rpaduK

Hcnons3oBanue rpaduka GyHKIUU A PEIICHUS
ypaBHEHUU

I'padux yHKIMM U1 pelIeHns: ypaBHEHUH

[TokazaTenbHbie ypaBHEeHUsA. OCHOBHbBIE METO/IbI
pelIeHus OKa3aTeJIbHbIX YPAaBHEHUM

OcHOBHBIE METOBI PEIICHUS IOKA3aTEIbHBIX
YpaBHEHUU

IToka3aTenbHbIE ypABHEHUS.

Konrpomnbnas padora: "[lokazaTensHast QyHKIHS.

[ToxazarenbHble ypaBHEHUS"

Jlorapugm umncna. CoiicTBa jJorapudpma
Jlorapudm yucina.

CoiicTBa norapugma

JlecaTuuHble U HaTypaJbHbIE JOTapH(PMbI

JlecsaTuuHble U HATypalbHbIE IOTapU(PMBI

[TpeoOpa3oBaHue BEIPAXKESHHHA, COIEPIKALITIX
sorapudMpl
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69

70
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74
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[TpeoOpazoBanue JIOTAPUPMUICCKUX BBIPAKCHUH.

[TpeoOpazoBaHue BEIpAKEHUI

Jlorapupmuueckas GyHKIUS, €€ CBOWCTBA U
rpaduk

Jlorapudmuueckas GpyHKuus

I'padux yHKIMM U1 pelIeHns: ypaBHEHUIH

Vcnonb3oBanue rpaduka GyHKIMU AJIS PEIIEHUs
YpaBHEHUU

Jlorapudmuueckue ypaBHenusi. OCHOBHBIE METO/IbI
pelieHus JorapuGMUIECKUX YpaBHEHHIMA

Jlorapudmuueckue ypaBHEHHUs.

OCHOBHBIE METO/IBI pEIIEHUs JIorapu(PMUIECKUX
yYpaBHEHUHU

PaBHOCWIIbHBIE TTEPEXOBI B PELICHUH
JorapuMUUECKUX ypaBHEHUI

Pemenue norapupmMudecknx ypaBHEHHHA

Kontponbnas padota: "Jlorapudpmuueckas
¢byukius. Jlorapupmudeckre ypaBHeHHS"

CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIIOBOTO
aprymeHra

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

ApKCHHYC, apKKOCUHYC U apKTaHT'€HC YUCIIOBOTI'O
apryMeHTa
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96

97

ApKCHHYC, apKKOCUHYC U apKTaHT€HC YHCIOBOI0
aprymeHra

Tpuronomerpudeckast OKpY>KHOCTb, OIIPEIAEICHUE
TPUTOHOMETPUYECKUX (PYHKIUN YUCIOBOTO
apryMeHTa

OmnpeneneHre TPUrOHOMETPUUECKUX (PYHKITHIA
YHUCJIOBOI'O apryMEHTa

OcHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIIbI
Tpuronomerpudeckue GopmMyJibl
OcHoBHBIE (HOPMYJIBI

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[Tpeobpa3oBaHUe TPUTOHOMETPUUECKUX
BBIPKCHUI

[Tpeobpa3oBaHue BhIpaKEHUI

TpuronomeTrpuyeckue npeodpazoBaHUs
BBIPAKECHUI

[Tpeobpa3oBaHUe TPUTOHOMETPUUECKUX
BBIPKCHUI

Penienrie TpUroHOMETPUUYECKUX YpaBHEHUI
TpuronomerpudeckrueypaBHEHUs

Pemenne ypaBHeHUI

Meroas! peleHNs] TPUTOHOMETPUYECKUX
YpaBHEHUU
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106

107
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111

IIpuémsl pemieHus TPUrOHOMETPUIECKUX
YpaBHEHUI

Pemenne TpUroHOMETpUYECKUX YPaBHEHUN

Pemenuie pa3HbIX TPUTOHOMETPUUYECKUX YPABHEHUIA

Kontponbnas pabora: "Tpuronomerpuyeckue
BBIPQXEHUS U TPUTOHOMETPUUECKHE YpaBHEHUA"

ITocnegoBaTeILHOCTH, CIIOCOOBI 3aJaHUS
ocJIeIoBaTeIbHOCTEN. MeTo ] MaTEMaTUUECKOM
I/IHI[yKI_[I/II/I

MOHOTOHHBIC U OTPaHUYCHHBIC
nocjenoBareinbHOCTH. McTopus aHam3a
OECKOHEYHO MAaJIbIX

Apudmerndeckas mporpeccus

['eomeTpuueckas mporpeccust

beckoHeuHo yObIBaroIIasi reOMeTprUYecKas
nporpeccust

CyMMa O0eCKOHEUYHO YOBIBaIOIIEH T€OMETPUYECKON
MIPOrpeccuu

JIMHENHBIN 1 SKCHOHEHUUAIIbHBIN pocT. Yucio e.
dopmyJia CIOKHBIX NPOLIEHTOB

OKcnoHeHManbHbIi pocT. Yucno e. opmyna
CJIOKHBIX IPOLIEHTOB

Hcnons3oBanne nporpeccuun i pCICcHuA
PCaJIbHBIX 3a/1a4 IIPUKIIAITHOI'O XapaKTepa

Kontponbnas padota: "[lociaenoBarenbHOCTH U
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125

126

127

nporpeccun"

HenpepbiBHBIE QYHKLIUU U UX CBOMCTBA

Touka pa3ppiBa. ACUMITOTHI rpadUKOB QyHKIIUHA
CBoiicTBa (yHKIIMI HENIPEPHIBHBIX HA OTPE3KE
CBoiicTBa HeNpePHIBHBIX Ha OTpe3Ke (PyHKIMIA
MeTto MHTEpBAJIOB P PEIICHUH HEPABEHCTB
MeTto MHTEpBAJIOB JUIsl PEIICHUS HEPABEHCTB

Pemienue HCPABCHCTB MCTOJOM MHTCPBAJIOB

[IpumMeHeHne CBOWCTB HEMPEPBHIBHBIX (DYHKIIMH JIJIs
penieHus 3aaaqy

HenpepriBHble QYHKIUY JIJ1s1 peLIeHUs 3a/1a4

[TepBast u BTOpast Npou3BOIHBIE (PYHKIIUU

Onpenenenue, reOMETPUYECKUN CMBICI
MIPOU3BOAHOMN

Ornpenenenne, PU3NUECKUN CMBICT IPOU3BOTHON
YpaBHeHUE KacaTeNbHOU K TpaduKy QyHKIHH
VYpaBHeHHUEe KacaTeIbHOU K TpapuKy

[TpousBoaHBIE AIEeMEHTAPHBIX (PYHKINN

Brrurcnenmne mpou3BOIHBIX JJIEMEHTAPHBIX
GyHKIMHA
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IIpousBoHast CyMMBI

HpOI/I3BOI[HaSI MMPOU3BCACHUA, HACTHOI'O

IIpon3BogHas CyMMBbI, IPOU3BEACHHUS, YACTHOTO U
KOMITO3ULIUH (PYHKITHI

Kontponbnas padota: "[IponsBognas”

[ToBTOpeHue, 06001IIeHNE, CUCTEMAaTU3aIMs
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CCTEeMaTU3alus
3HaHuil: "OyHkun"

HtoroBas KOHTpoJIbHAS paboOTa
HtoroBas koHTpoJibHAs paboTa

[ToBTOpeHue, 06001IeHNe, cCUCTeMaTH3allus 3HAHUH

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

136

10
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11 KITACC

Ne
n/n

10

11

12

Tema ypoka

MOHOTOHHOCTB ¥ 9KCTPEMYMBI
[IpousBonHas u uccienoBanue GpyHKIUI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHre NpOU3BOIHON K UCCIIETOBAHHIO
(GyHKIMNA HA MOHOTOHHOCTh U AKCTPEMYMBI
[TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO
(byHKIMIT HA MOHOTOHHOCTb

HccnenoBanme GpyHKIMI HA MOHOTOHHOCTD U
HKCTPEMYMBI

[TpumeHeHre TPON3BOIHON K HCCIICTOBAHUIO
byHKIUI

Haxoxxnenrne HanOobIIero 1 HANMEHBIIIETO
3HAYEHHsI HETIPEPBHIBHON (PYHKIIMU Ha OTPE3Ke
Haubosnpiiee u HanMeHbIIee 3HAYCHHS
(GyHKIMU Ha OTpe3Ke

HawuGopuiee 1 HaMeHbIlIee 3HAYCHUS
HEeNpepbIBHON (PYHKIIMU Ha OTpE3Ke
Haxoxxnenrne HanOobIIero 1 HANMEHBIIIETO
3HAYCHUS

Haxoxxnenne HanOobIIero 1 HANMEHBIIETO
3HA4YEeHUs] HETIPEPHIBHON (PYHKIINU

Haxoxnenue HauOOIBIIEr0 U HAUMEHBILIETO
3HA4YCHHA Ha OTPE3KE

Bcero

KoaunuecTBo yacoB

KonTtpoas
HbIe
padoTsbI

0

0

IIpakTH4yec
KHe
padoThI

0

0

JlaTa
H3yYeHust

DJIeKTPOHHbIEe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl
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[IpumeHeHne npoU3BOIHOM 11l HAXO0XKACHUS
HAWJIy4YlIEro peleHus B MPUKIAAHBIX 3a0a4ax

HpI/IMeHeHI/Ie HpOI/I3BO,[[HOI71 I HaXOXIACHU A
HaWJIy4dlIero peuicHus

[IpuMeHeHne MPON3BOIHOM I OIIPENEICHUS
CKOPOCTH M yCKOPEHUS IIPOLECCa, 3aJaHHOTO
dhopmyroit wim rpagukom

[IpumeneHne npoU3BOIHOM ISl ONIPEACIICHUS
CKOPOCTH U YCKOPEHMS IpoLecca
Komnozunus ¢pyHkuumit

Komnozunus ¢pynkuii. Pemenue 3anay.
Komnozunus ¢yHkuuii. 3akperuieHue.

['eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

I'eomerprueckue oO6pa3sl ypaBHEHHN

Kontponbras padota: "MccrnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOIHON"

[TepBooOpasHasi, OCHOBHOE CBOHCTBO
epBOOOPaA3HBIX

IlepBooOpa3HbIe AMeMEHTapHBIX (DYHKIIHA.
[IpaBuia HaX0XIECHHUS IEPBOOOPA3HBIX

[IpaBua HaX0XA€HUS TEPBOOOPAZHBIX

Nurerpai. ' eoMeTpuyYeCKHuil CMBICIT
MHTErpana

Brrunciienue onpeaenéHHoOro HHTerpaia mno
¢dbopmyne Herotona-Jleiibauia

Boruncnenue onpenenéHHOro HHTerpaia
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36
37
38
39

40

41
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43

44

[IpumeHeHne UHTErpaa Al HAXOXKACHUS
TUIOIIAeH TIOCKUX QUTyp

[IpumeHeHue UHTErpana A HaXOXKACHUS
00bEMOB reOMETPUYECKHX TET

[Ipumeps! pemienuii AudpepeHnrnaIbHbIX
ypaBHEHUH

Pemenue nuddepeHnuanbHbIX ypaBHEHUH

MareMaTHnueckoe MOJIEIMPOBAHUE PEAIbHBIX
IIPOILIECCOB C MOMOILBIO AU(PepeHInanbHBIX
ypaBHEHUU

Kontponbnas padota: "[lepBoodpaznas u
uHTerpan

Tpuronomerpuueckne GyHKINHU, UX CBOICTBA
U rpaduku

Tpuronomerpuueckne GyHKIUU
Tpuronomerpuyeckue GyHKIHN, UX CBOWCTBA
Tpuronomerpuueckue GyHKINH, rpaduKu
I'paduku TpuroHomerpuueckux QyHKIUN

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHHUI C IOMOILBIO TPUTOHOMETPUYECKON
OKpPYKHOCTH

OT160p KOpHEH TPUTOHOMETPHUUECKHUX
ypaBHEHUN

OT60p KOpHEH YpaBHEHHI C ITOMOIIIBIO
TPUTOHOMETPUUYECKOI OKPY>KHOCTH

OT10op KOpHEH ¢ TOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPUUCCKNUX HCPABCHCTB

S

o O o o

o O o o
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60

TpuronomeTpruyecknue HEpaBeHCTBA

CrniocoOsl pelieHns TPUrOHOMETPUUYECKUX
HEPaBEHCTB

Pemenne TPUTOHOMCTPHYCCKUX HECPABCHCTB

Konrtpomnsnas padora: "I'paduku
TPUTOHOMETPUUYECKUX (DYHKIUH.
Tpuronomerpruyeckue HepaBeHCTBA"

Pazanunnie MCTOABI pEHICHUS ITOKa3aTCIbHbBIX
HCEPAaBCHCTB

OCHOBHBIE METO/IbI PEIICHUS TOKa3aTEIbHBIX
HEPABEHCTB

Pemenne noka3arenbHbBIX HCPaBCHCTB

Iloka3zaTennHBIC HCPABCHCTBA

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB

Pemenune norapupMudeckux HEPaBEHCTB

Pa3nrie MCTOJbI PCHICHHA J'IOl"apI/Iq)MI/I‘leCKI/IX
HCPABCHCTB

Mertoap! pemeHust JorapupMUIecKuX
HEPABEHCTB

PasHpie MeTOIbI peHICHUA UppPAllMOHAJIBHBIX
HCEPAaBCHCTB

OCHOBHEBIE MCTOJbI PCHICHHA
HppalliOHAJIbHBIX HCPABCHCTB

Pemenue nppanroHanbHbBIX HEPABEHCTB

Mertobl pereHus UppaluuoOHAIbHBIX
HEPABEHCTB
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73

I'paduueckue MeTOIbI peLIeHuUs
UppaloOHAIBHBIX YPaBHEHHUH

Meroas! peleHys uppaluoHaIbHbIX
ypaBHEHUH

I'padmueckue MeTOIBI peICHUS
MOKa3aTeIbHBIX YPaBHCHUN
I'pacduyeckue MeToaBI peHIeHUS
MOKa3aTeIbHBIX HEPABEHCTB

Pemienue norapupMuueckux ypaBHEHHM
rpadudecku

I'paduueckne MeToabl peleHHs
Jorapu(pMUYECKUX HEPABEHCTB

Mertoap! pemeHust JorapupMUIecKux
HEPABEHCTB

I'padmuueckue MeToab! pemeHus
MOKa3aTeIbHBIX YPABHEHHIA

MeTo/1bl pelieHns oKa3aTeabHbIX U
aorapu(pMUUECKUX YpaBHEHHM

I'padmueckue MeTOBI pemieHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'paduueckue MeTO bl pelIeHus
JOrapu(pMHUUECKUX HEPABEHCTB
KonTponbhas pabora: "UppannoHnaibHele,
MoKa3aTeIbHbIE U JOrapupMHUUECKUe
HepaBeHCTBA"

KommiekcHble uncna. AnreOpanueckas u
TpUrOHOMETpUYECcKast (POPMBI 3aITUCH
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89

KOMIUIEKCHOTO YHUCIIa
KomimekcHele yncia.

Apudmernueckue onepanuu ¢
KOMILUIEKCHBIMHU YUCIIaMHU

Onepam/m C KOMIIJICKCHBIMHU YU CJIaMH

N3o0paxenne KOMIJIEKCHBIX YHACEI Ha
KOOPJMHATHOH IJIOCKOCTH

N3o6paskeHne KOMIUIEKCHBIX YHCEl

®opmyiia Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOT'O YHUCIIa

KopHu n-oii cteneHn n3 KOMIUIEKCHOTO YHCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI OJIA
pelICHUA (I)I/I3I/I‘-ICCKI/IX H TCOMCTPUUYCCKUX
3aaa4

Kontponbras padota: "KomruiekcHbie unca'
Harypanbnsle u niensle yucna

Lensie uyncma

[IpuMeHeHne pU3HAKOB JEITMMOCTH LEIbIX
qucen

[IpuMeHeHne nprU3HAKOB JETMMOCTH LEIbIX
yuces MpU PeIIeHUH 3a7a4u

[IpuMeHeHne MPU3HAKOB JETMMOCTH HEITBIX
yucen: HOQ u HOK

[IpuMeHeHne MpU3HAKOB JEITMMOCTH LEIbIX
qucen: HOJ u HOK. Pemenune 3aaad.

HpI/IMCHCHI/IC MPU3HAKOB JCJIUMOCTH LECJIBIX
YUCCJI: OCTATKH 110 MOAYJIIO
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101

HpI/IMCHCHI/Ie MPU3HAKOB JCJIUMOCTH LECJIBIX
YHUCCII

HpI/IMeHeHI/IC MPU3HAKOB JCIIUMOCTH LECJIBIX
YHUCCII: AJITOPHUTM EBknupma mis peicHusd
3aJa4 B ICJIbIX YHUClIax

n

Kontponbnas padota: "Teopus menpix ancen

Cucrema 1 COBOKYTHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIC/ICTBUS

PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-
CIIEZICTBUS

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH PallMOHAJIbHBIX YPaBHEHUN

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEW MPPAIlMOHATILHBIX YpaBHEHUIN

OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEM IMOKAa3aTEIbHbIX YPABHEHUI

MeTo/1bl pelIeHNs] CUCTEM U COBOKYITHOCTEM
IIOKAa3aTeIbHBIX YPABHEHUN

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYIHOCTEH JIorapu()MU4ecKux
ypaBHEHUH

Mertoas! pemeHns: CUCTEM U COBOKYITHOCTEN
aorapu(pMUUECKUX yYpaBHEHHM

[IpumeHeHne CUCTEM K PELIEHUIO

MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nu4YHBIX 001acTeil HAYKHM U PEeaTbHOM
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YKA3HU, UHTEPIIPETALUSA [TOTYyYEHHBIX
pe3yJIbTaToOB

IIpuMeHeHHEe CUCTEM K PEILLEHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nu4HbIX 001acTeil HAYKH U PeaTbHOM
KU3HU

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYeCKHX 3a7a4

Kontponbnas padota: "Cucremsr
paIMoOHAIBHBIX, HPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIECKUX
ypaBHEHUI"

PanyoHanbeHbIE ypaBHEHMS C IapaMeTpaMu
PauyoHanbHbIE HEPABEHCTBA ¢ TapaMETPaMHU
PanyioHanbHbIE CUCTEMBI € TapaMeTpamMu

HppanmonansHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

WppanmonanbHble CUCTEMBI ¢ TapaMeTpaMu

[lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

Iloxa3zaTenbHBIE CHCTEMEI C mapamMeTpaMu

Jlorapumuueckre ypaBHEHUS, HEPABEHCTBA C
napameTpamu

Jlorapudmuyeckue CUCTEMBI ¢ TapaMeTpamMu
TpuroHomeTpuuecKrue ypaBHEHHUS C
napaMeTpamMmu

TpuronomeTpuuecKre HEPaBEHCTBA C
rapameTpamu
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TpUroHomMeTpuIeCcKre CUCTEMBI C
rapamMeTrpamu

[TocTtpoenue u uccnenoBaHue
MAaTEMAaTHUYECKUX MOJEIEN PEATIbHBIX
CUTYaLHi C IOMOIIBIO YPABHEHUN C
rnapameTpamMu

ITocTpoenue u ucciegoBaHue
MaTEeMaTUYECKUX MOJENEH pealbHbIX
cuUTyanun

Cucrembl ypaBHEHUH ¢ TapaMeTpaMu

Konrtponbnas pabora: "3anauu ¢
napamerpamu”

IToBTOpenue, 0000LIIEHNE, CUCTEMATU3ALUS
3HaHui: "YpaBHeHus"

O0600611IeH1E, CUCTEMATU3AIIUS 3HAHUIA:
"YpaBHenus"

[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUS

3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHU"

IToBTopenue: "HepaBeHncTra"

O00011IeHNE, CHCTEMATH3alIMs 3HAHUI:
"HepaBenctna"

Cucremartuzanus 3Hanui: "HepaBenctsa"
[ToBTopenue: "[IponsBoaHas u eé€
npuMeHeHue"

O00011IeHNE, CHCTEMATH3AlIMs 3HAHUI:
"[IpousBonHas u e€ npumeHeHue"
Cucremaruzanus 3Hanui: "[IponsBogHas u eé
npuMeHeHue"
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130

131

132

133
134
135

136

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "MHTErpan u ero npumeHenue"

[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs
3HaHui: "OyHkun"

O0006I11IeH1E, CUCTEMATU3ALIUS 3HAHUIA:
"®dyukuun"

Cucremaruzauus 3HaHui: "OyHkun"
Hrorosas koHTposbHas paboTa
HroroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* MaTtematuka: anreOpa 1 Hayajla MaTEMaTHYECKOT 0 aHaJIn3a, TEOMETPUS.
Anrebpa u Hauaja MareMaTuueckoro aHanusa, 10 kiacc/ Mypasun K.,
Mypasuna O.B., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

* Maremaruka: anredpa U Hayajaa MaTeMaTH4EeCKOro aHaJln3a, FTE€OMETPHUS.
AnreOpa 1 Hauajna MaTeMaTU4YeCcKOro aHanusa, 11 kimacc/ Mypasusn I'.K.,
Mypasuna O.B., O01ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO «[[PODAY;

AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBerienne»

METOANYECKUE MATEPHUAJIBI V1A YUUTEJIA
MeTtonnueckoe nocodue. Marematuka. 10-11 kinaccel yrinyOn€HHbIA ypOBEHb

(2023 1.)

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://resh.edu.ru/subject/50

https://resh.edu.ru/subject/51
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