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HHOACHUTEJIbBHAA 3AIINCKA

Kypc «Anrebpa u Hagasa MareMaTHYeCKOTO aHAJIM3ay» SBIISETCS OJHUM U3 Hanboliee
3HAYUMBIX B IIPOrPaMMe CTapIeil MKOJbI, TOCKOJIBbKY, C OJTHOW CTOPOHBI, OH 00ECIICYNBACT
WHCTPYMEHTAIbHYIO 0a3y JJIs M3Y4eHHUs BCEX €CTECTBEHHOHAYYHBIX KYpCOB, a C JAPYroi
CTOpPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAaKTHOE MBIIIJICHUE YYalluXCs Ha YpPOBHE,
HEOOXOIMMOM JUIsl OCBOCHUS WH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH U
JOPYTUX TUCIUIUIMH. B paMKax JaHHOTO Kypca ydYamiuecss OBJIAJICBAIOT YHUBEPCATbHBIM
SI3BIKOM COBPEMECHHOM HAayKH, KOTOpasi (GOPMYIUPYET CBOM JIOCTHXKEHUSI B MATEMATHICCKOM
dopme.

Kypc anreOppl m Havyaa MaTreMaTHYeCKOTO aHajh3a 3aKiIaJblBaeT OCHOBY JUIS
YCIEITHOTO OBJIAJICHHUSI 3aKOHAMHU (U3WKH, XUMHUH, OWOJIOTWH, TIOHMMAaHHWS OCHOBHBIX
TEHCHIINNA PAa3BUTHUS SKOHOMHKH W OOIIECTBEHHOW KH3HH, TIO3BOJIIET OPUCHTUPOBATHCS B
COBPEMEHHBIX ITU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO UCTIOIB30BATh UX IS
ManbHENIIero oOpa3oBaHUsI U B TIOBCETHEBHOW >KM3HU. B TOoXe Bpems OBIaJcHUE
aOCTPaKTHBIMH W JIOTUYECKH CTPOTHMH KOHCTPYKIHSMHU anreOpbl M MaTeMaTHYECKOTO
aHaJIM3a pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTb,
JOKa3bIBaTh YTBEPXKJACHUS C TOMOIIBI0O WHAYKIIMA ¥  paccykJaTh JIeAyKTHBHO,
HCI0JIb30BaTh 0000IIEeHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUe U aHAJIOTHIO, (JOpMUPYET
KpeaTUBHOE U KPUTHYECKOE MBIITUICHHUE.

B xoxme m3yuenns kypca «AnreOpa U Hadajla MaTeMAaTHYECKOTO aHAIM3a» YYalluecs
MTOJTyYalOT HOBBIM OTBIT PEIICHUS MPHKIATHBIX 3a/1ad, CaMOCTOSTEILHOTO TOCTPOCHUS
MaTeMaTHYECKUX MOJICICH PEeaTbHBIX CHTYAIlWd, WHTEPIPETAIIMH TOJYYCHHBIX PEIICHUM,
3HAKOMSTCS C TMpUMEpaMH MaTeMaTHYeCKHUX 3aKOHOMEpPHOCTEeH B MpHUpOAE, HAayKe H
HCKYCCTBE, C BBIAAIOIIUMHUCA MaTEMaTHUECKUMH OTKPBITHSIMHU U UX aBTOPaMHU.

Kypc o6nagaer 3Ha4MTENbHBIM  BOCIUTATENbHBIM  MOTEHIMATIOM, KOTOPBIi
peanu3yeTcsl Kak uyepe3 y4eOHbI MaTepual, CrocoOCTByOMUN (HOPMUPOBAHUIO HAYIHOTO
MHPOBO33PEHHs, TaKk H depe3 crnenuduky yueOHOW NeATeTbHOCTH, TpeOyromen
MPOJIOJKUTENFHON KOHILIGHTpAllMd BHUMAaHMS, CaMOCTOSTEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4E€HHBIN pe3yabTarT.

B ocHoBe MeToauku oOyueHus anredpe U HauallaM MaTeMaTHYeCKOTO aHaINU3a JISKUT
JeSITeIbHOCTHBINA MTPUHLIUI O0yJIeHHUS.

B crpykrype kypca «Anrebpa W Hayala MaTeMaTUYECKOTo aHAIM3a» MOXKHO
BBIJICNIUTH CIEAYIONINE COJAepKaTeIbHO-METOIMYeckie IUHUHM: «Yucna M BBIYHCICHUSY,
«DyHKIMU U rpapuKu», «YpaBHEHHMs U HepaBeHCTBa», «Hauama maremaruyeckoro
aHanuza», « MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIbHO-METOIMYECKIE TUHUU
M3Y4al0TCs Ha MPOTSHKEHUH IBYX JIET OOy4eHHs B cTapileil IKoJie, €CTEeCTBEHHO JOTOHSSA
JOpyr Jpyra M TIOCTETIEHHO HACHIIAsCh HOBBIMM TeMaMH M pasjaenamMu. MOXXKHO ¢
YBEPEHHOCTBIO CKa3aTh, UYTO JAaHHBIA KypC SBISETCS HMHTETPATUBHBIM, IOCKOJBKY
o0veauHsieT B cebe coiepKaHHe HECKOJbKMX MaTeMaTHYeCKUX TUCIHIUIMH, TaKuX Kak
anredpa, TPUTOHOMETpPHSI, MaTEeMaTUYECKHIl aHaN3, TEOPUSI MHOYKECTB, MaTeMaTH4ecKast
moruka u Ap. Ilo mepe Toro, kak ydJamuecs OBIAAEBAlOT Bc€ Oosee MIMPOKUM
MaTeMaTHYeCKUM ammapaToM, y HUX MOCIeA0BaTeIbHO POPMHUPYETCS U COBEPILICHCTBYETCS
YMEHHE CTPOWTh MAaTeMAaTUYECKyI) MOJIelb peajbHOW CHUTyalluH, MPUMEHSTh 3HAHUA,
MOJIyU€HHBIE TIPU M3YyYEHUHU Kypca, AN PEIICHUS CaMOCTOSITENbHO c(HOpMyIHpOBaHHON
MaTeMaTHYeCKO! 3a7auu, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

CogepxaTtenpHO-MeTOANYECKass JIMHUAA «YuWcna W BBIYUCICHUS»  3aBEpIIACT
(hopMHpOBaHKE HABBIKOB MCIOJIH30BaHMS JCHCTBUTENBHBIX YHUCEN, KOTOPOE OBIJIO HAYaTo B
OCHOBHOU miKoNie. B crapmield mkone ocoboe BHUMaHuE yuensieTcss (HOpMHpPOBAHHIO
HABBIKOB PAllMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONIUX B ce0sl MCIOIb30BAHUE Pa3IMYHBIX
(hopM 3amucu yucia, yMEHUE JIeNaTh IPUKHUKY, BBITIONHATh TPUOIMKEHHBIC BRIYUCICHUS,
OIICHUBATh YMCJIOBBIC BHIPAKEHHUS, PA00OTATh C MATEMATUYECKUMHU KOHCTAHTaMH. 3HAKOMBIE



y4YalMMcsi MHOXECTBA HATYPAJIbHbBIX, LEIbIX, PAIMOHAIBHBIX U JCUCTBUTEIBHBIX YUCENT
JIOTIOJIHSIFOTCS MHOKECTBOM KOMIUIEKCHBIX 4MCel. B KakaoM uH3 3THX MHOXKECTB
paccMaTpUBAIOTCS CBOWCTBEHHBIE €My CHEIH(HUUECKHE 33aJa4d U OIEpaluu: JeJCHUe
HaleJlo, ONEpPUPOBAHHUE OCTaTKaMM Ha MHOXECTBE IE€JIBIX YHUCEN; 0COOble CBOHCTBA
palMoOHANBHBIX ¥ HMPPALMOHAIBHBIX YHCEN;, apU(PMETHYECKHe OIepaluu, a TaKKe
U3BJIEYEHUE KOPHS HATypalbHOW CTEIIEHU HAa MHOKECTBE KOMILJIEKCHBIX uMcen. biaromaps
[IOCJIEOBATEIbHOMY ~DPACHIMPEHUIO Kpyra HCHOJb3YEMBIX YHMCEI W 3HAKOMCTBY C
BO3MOXHOCTSIMU HX NPUMEHEHHUs Ul pelIeHUs pa3uyHbIX 3adad  (opMmupyercs
MIPE/ICTAaBICHUE O €IMHCTBE MAaTEMATHKH KaK HAyKH M €€ poJid B MOCTPOEHUM MOJeei
pealbHOTO MHpA; IIHPOKO HCHOJB3YIOTCS 0000IIeHrne W KOHKperuzanus.JIuHus
«YpaBHEHUS U HEPABEHCTBA» PEATM3YeTCS HA NPOTSDKEHHHM BCEro OOy4eHHUsS B CTapIiei
IIKOJIE, TIOCKOJbKY B KaxaoMm pazzene IlporpaMMbl TNpeaycCMOTPEHO pellieHue
COOTBETCTBYIOIIMX 3a/4a4. B pe3ynbrare ydamuecs: OBIaJeBalOT pa3IUYHBIMU METOJAMHU
pelieHus: PpalMOHAIBHBIX, HPPAIMOHAIBHBIX, I[IOKA3aTEIbHBIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUH, HEPAaBEHCTB M CHCTEM, a TaKXKe 3a7ay, COJAep Kallux
napameTpsl. [lomyueHHble yMEHUS MIMPOKO MCTIONB3YIOTCSA MPHU UCCIEI0BaHUU (YHKLIUN C
MIOMOIIBI0 TPOU3BOJAHOM, MPH pPELICHUU MPUKIAJHBIX 3a/Jad W 337a4 Ha HaXOXKJECHHE
HauOOJBIIMX W HAUMEHbIIUMX 3HadeHUH GyHkuu. JlaHHasg cojepKaTeslbHas JUHUA
BKJIIOUaeT B celsi Takxke (popMHpoBaHME YMEHUM BBINOJHATH pacu€Thl Mo (opmylam,
peoOpa3oBaHMsl pallMOHATIBHBIX, UPPAIIMOHAIBHBIX U TPUTOHOMETPHUUECKUX BhIPAXKEHUH, a
TaK)K€ BBIPAKEHUH, CoOJep)KalluX CcTerneHu u Jjorapudmsl. brarogaps wusydeHHIO
anredpanvyeckoro marepuana MpPOUCXOJUT JalibHEHIIee pa3BUTHE aJrOPUTMHUYECKOTO MU
a0CTPaKTHOTO MBIIUICHHUS YJaluxcs, GOPMUPYIOTCS HABBIKUA JACTYKTUBHBIX PACCYKICHUM,
paboThl C CUMBOJBHBIMU (pOpMaMHU, MPEACTABICHHUS 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B
BHJIC PABEHCTB M HEpaBEHCTB. AnreOpa mpemiaraet 3¢GGEKTHBHbIE HHCTPYMEHTBI IS
pelIeHNs MPAaKTUYECKUX U €CTECTBEHHOHAYUHBIX 3aJ]ad, HArJIAIHO JEMOHCTPHUPYET CBOU
BO3MOYHOCTH KakK sSI3bIKa HAYKH.

CopepxarenbHo-mMeToanueckas TuHus «OyHKIMK U TpaduKU» TECHO MeperieTaeTcs
C APYTMMHU JIUHUSIMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 33aJa€T MOCIEA0BaTEIbHOCTh
W3y4deHuss Mmartepuayia. l3ydeHuwe CTENeHHOW, TMOKa3aTelbHOM, JorapupMHUUECKOr |
TPUTOHOMETPUUECKUX (DYHKUIUN, UX CBOMCTB U rpaduKOB, UCIOIb30BaHHE (DYHKIUN 1S
pelIeHus 3a1a4 U3 OPYTUX y4eOHBIX MPEAMETOB U PEabHOM JKM3HHM TECHO CBS3aHO KaK C
MaTeMaTUYeCKUM aHaJIM30M, TaK U C pEIIeHHeM ypaBHEHUIl u HepaBeHCTB. [Ipu sTom
OonplIoe BHUMaHHWE yaensercs GOPMUPOBAHMIO YMEHHs BbIpaxkatb (GopMyaamMu
3aBUCHUMOCTH MEXJY pa3IMYHbIMU BEJIMYMHAMH, HCCIEAOBATh IMOJIyY€HHBbIE (QYHKIIHU,
CTpouTh MX Tpaduku. Marepuan 3TOH coJep)KaTeIbHOW JTUHUM HAIleIeH Ha pa3BUTHE
YMEHMA U HaBBIKOB, MO3BOJISIONIMX BBIPAXXKAaTh 3aBUCUMOCTH MEXKIY BEIHMUYMHAMU B
paznuuHOi dopme: aHAIUTUYECKOW, Tpaduyecko u croBecHoil. Ero wusyuenue
CHOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 000OIIEHUIO U
KOHKPETHU3allUH, UCTIOJIH30BAHUIO aHATIOTHIA.

CopepxarenpHass JsuHuUs «Havyama MareMaTrudeckoro aHajin3a»  MO3BOJISET
CYIIECTBEHHO pACIIUPHUTh KPYr KaK MaTeMaTU4YecKHuX, TaK U TNPUKIATHBIX 3ajad,
JOCTYIHBIX IIKOJIbHUKAM, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH Tpaduku
CIIOXHBIX (PYHKIMA, OMPENeNsaTh UX HAuOOJIbIINE W HAUMEHBIINE 3HAUYEHUs, BBIYUCIATH
wiomaan Guryp u o0bEMBI TeJ, HaXOJIUTh CKOPOCTH W YCKOpEeHHUs mpoiieccoB. JlaHHas
cojiepXaTeibHasi JUHUS OTKPHIBAET HOBBIE BO3MOXHOCTH IOCTPOCHHSI MAaTeMaTHYECKUX
MoJIeNiel pealbHbIX CUTYaIlui, MO3BOJISET HAXOIUTh HAWIyYIllee PElIeHUE B MPUKIAJIHBIX,
B TOM 4HCIE COLMAIBHO- OSKOHOMHYECKMX, 3aJadaXx. 3HAKOMCTBO C OCHOBAaMHU
MaTeMaTH4YeCKOTO aHaJM3a CIOCOOCTBYET Ppa3BUTUIO  aOCTPaKTHOTO, (hopMasbHO-
JIOTUYECKOTO W KPEaTHMBHOTO MBIIUICHUs, (OPMUPOBAHHUIO YMEHUW paclo3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTEMaTUKHU B HAyKe, TEXHUKE U HMCKYCCTBE. YUalluecs y3HaKT O
BBIJIAIOIINUXCSI Pe3yIbTaTax, MOJYyYSHHBIX B XO/I€ Pa3BUTHS MaTeMaTHKU KaK HayKH, U 00 UX



aBTOPAX.

ConepxxaTenbHO-MeTOAMYEeCKast JTHHUSA «MHOXKECTBAa M JIOTMKa» BKIIOYAaeT B ceOs
3JIEMEHTBl TEOPUM MHOXECTB M MAaTEMaTHYECKOW JIOTMKH. TeopeTHKO-MHOXKECTBEHHbIE
IIPEICTaBICHMS IPOHU3BIBAIOT BECh KypC ILIKOJBHOM MaTEMaTUKHU U MpeAJlaratoT Haubosee
YHUBEPCAJbHBIN SI3bIK, 0OBEINHSIONINN BCE pa3Aesibl MAaTEMAaTUKU M €€ MPHIIOKEHUH, OHU
CBSA3BIBAIOT PAa3Hble MAaTEMAaTUYECKHE AMCLUIUIMHBI M UX IPWIOKEHUS B €AUHOE IIEJIOE.
[TosTOMy BaXHO AaTh BO3MOYKHOCTb IIKOJIBHUKY IIOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIN
SI3bIK COBPEMEHHOM MaTEMAaTUKH M HCIOJIb30BaThb €r0 JUIsl BBIPAXKEHUS CBOHUX MBICIICH.
Jlpyrum BasKxHBIM NPU3HAKOM MATEMAaTHUKU KaK HayKH CJIeAyeT IIPU3HATh CBOMCTBEHHYIO €1
CTpPOrOCTh OOOCHOBaHMM W  CJIEJIOBAHUE ONPEJIENEHHBIM IpaBWIaM  IOCTPOEHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTAMM MAaTeMaTHYECKOM JIOTMKH CHOCOOCTBYET
Pa3BUTHUIO JIOTUYECKOTO MBIIIJIEHUS yJaIIUXCs, TO3BOJISET UM CTPOUTH CBOHU PAaCCYXKICHUS
Ha OCHOBE JIOTUYECKUX MpaBuil, GOPMHUPYET HABBIKU KPUTUUYECKOTO MBIIUIECHHUS.

B kypce «Anrebpa u Havajza MaTEeMaTHMYECKOI'O aHAIU3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOJIEIUPOBAHUS, KOTOPBIE MPU3BaHbl CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HAaBBIKOB TIOCTPOCHUS MOJENIEH PEAIbHBIX CHUTYallMi, HMCCIECIOBAaHUS O3TUX MOJEIEH C
MIOMOIIBIO anmnapara airedpbl 1 MaTeMaTUYEeCKOr0 aHalu3a, MHTEPIPETAUU HOTYyYEHHbBIX
pe3ynbTaToB. Takue 3aJaHMs BIUIETEHBl B KaXKJbIM U3 pa3nenoB [IporpaMmebl, TOCKOIBKY
BECh Marepuaj Kypca IIHPOKO HCIIOIb3YETCS I pEelleHrs NpUKIaaHbIX 3axad. [Ipm
pElICeHUH pealbHbIX NPAaKTHUYECKUX 3a/Jay ydJalluecs pa3BHBAIOT HaOII0AATEeIbHOCTb,
YyMEHHE HaXOJWTh 3aKOHOMEpPHOCTH, aOCTparupoBaThbCs, HCIOJb30BATh aHAJIOTHIO,
000011aTh U KOHKPETH3UPOBaTh MpobiieMy. JlearenbHOCTh MO (POPMHPOBAHHIO HABBIKOB
penieHuss NPUKIAJAHBIX 337ad OpPraHu3yeTcsl B IIPOILlECCE H3Y4YEHUs BCEX TEM Kypca
«Anredpa 1 Hayajga MaTEeMaTUYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYUEGHOM IIJIAHE

CornacHo yue6HOMY miany B 10 —11 kmaccax msydaercst yueOHBIN Kype «Anredpa
Y Havajla MaTeMaTHYECKOTO aHaJln3a», KOTOPBIH BKIIOYACT B ceOs CIICIYIONINE OCHOBHBIC
pas3elbl coqiepkanus: «Yucnan BEIYUCICHHSY, «YPAaBHCHHS M HEPaBEHCTBAY, «DyHKIIUN 1
rpadukmny, «Hayara MaTeMaTHYECKOTO aHATN3a,

«MHOKecTBa U JIOTHKA.

B VYuyeOHOM 1UIaHe Ha U3ydeHHE YIIYyOJIEHHOrO Kypca aireOpbl W Hadal
MaTemaTudeckoro aHanmm3a B 10—11 kimaccax oTBoauTcs He MeHee 4 y4eOHBIX YacoB B
HEJIENI0 B TEYCHUE KaXKJIOT0 ToJia 00y4YeHHs, BCETO 3a/iBa roja o0ydyeHuss — He MeHee 272
y4eOHBIX YacoB.

COJEPKAHUE OBYYEHUA

10 kaacc
Yucaa v BBIYMCJIEHUS

Panvonaneupie  uymcima. OOBIKHOBEHHBIE M JIECATUYHBIC ApOOH, IIPOLICHTHI,
OeckoHeuHble nepuoaudeckue apobu. [IpumeHenune npoOeil M MPOIEHTOB UISl pelIeHUs
MPUKIIAHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciaell 3HaHUW UPEeaTbHON )KU3HU.

JleicTBUTEIbHBIC YHCIIA. PanmonanbHBIE n MppALMOHATIbHBIE YHCa.
Apudmernueckrue omepanuyd ¢ ACUCTBUTEIBHBIMU YHCIAaMH. MOIyNb NEHCTBUTENHLHOTO
yucia U ero cBoiicta. [Ipubnmxk€HHbIE BHIYMCICHUS, MIPaBUiIa OKPYIJICHUs, TPUKHUIIKA U
OIIEHKA pe3yNbTaTa BRIYUCICHUN.

CreneHb c LeNbIM IOKazareneM. buHoM Hprotona. Mcmoib3oBaHUE ITOIXOISIICH
¢bopMBl  3amuCH  JACUCTBUTEIBHBIX YHCEN Ui pEHICHUs TMPAKTUYeCKUX 3a1ad U
MPEACTABJICHUS JAaHHBIX.

ApudmeTnueckuil KOpeHb HATypAIbLHOW CTETICHH M €T0 CBOMCTBA.

Crenenb C palMOHANBHBIM TOKa3aTelleM M €€ CBOMCTBA; CTENEHb C



JNeUCTBUTENBHBIM MOKa3areneM. Jlorapudm umcma. CpoiicTBa norapudma.

JlecATUYHBIE U HATypaJbHBIE JIOTapH(PMBI.

CuHyc, KOCHMHYC, TAHI'€HC, KOTAHT€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC
M apKTAHT€HC YHCJIOBOTO apryMEHTa.

YpaBHeHus1 1 HepaBeHCTBA

ToxnectBa U TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb ypaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHMSI U YpaBHEHUsI-ceACcTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBA.

OcCHOBHBIE METOJIBl PEIIEHUs LENbIX U JAPOOHO-PALMOHAIBHBIX YpPaBHEHUH U
HEpaBEHCTB. MHOIO4IEHBI OT OJHOM NEPEMEHHON. JleneHre MHOro4eHa Ha MHOTOWIEH C
ocratkoM. Teopema be3sy. MHorousnens! ¢ niesnsiMu koagdunuentamu. Teopema Buera.

[IpeoOpa3oBaHMsi YUCIOBBIX BBIPAKEHHM, COJEp)KAIIUX CTENEHU U

kopHU. HWppanmonanbhele ypaBHeHUS. OCHOBHBIE METOJbl PEIICHUS

uppaluoHanbHbBIX ypaBHeHUH. [loka3zaTenbHble ypaBHeHUs. OCHOBHBIE

METO/1bI PEIICHUs [T0Ka3aTeIbHbIX YPaBHEHUH.

[IpeoOpa3oBaHue BbIpaXEHHUH, COAEPHKAIIMX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbl PELIEHUS JIOTAPUPMUUECKUX

YpaBHEHUM.

OcHoBHble TpuUroHomerpuyeckue Gopmynsl. [IpeoOpasoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHH.
Pemrenne TpuroHOMETpUYECKUX YPABHEHUM.

Pemrenne cucrem JMHENHBIX ypaBHEHMI. MaTpuia cUCTEMBbI JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTPUIIBI 2X2, €r0 TEOMETPUICCKUI CMBICIT W CBOMCTBA; BBIYHCICHUE €TI0
3HAYEHUS, NPUMECHCHHUE OINPEACIUTEN I PEUICHHWs CUCTEMBbl JIMHEHHBIX YPaBHEHMM.
Pemenue npukinaaHbixX 3a/1a4 ¢ MOMOILBIO CUCTEMBI JJUHEUHBIX YpaBHeHUH. MccnenoBanme
MOCTPOECHHOW MOJIETU C TIOMOIIIBIO MATPUIL U ONIPEACITUTENCH.

[TocTpoeHre MaTeMaTUYECKUX MOJIEIEH peaIbHOM CUTYyallMu C TTIOMOIIBIO YPaBHEHHM
1 HepaBeHCTB. [IpuMeHeHne ypaBHEHHI M HEPABEHCTB K PEIIEHUIO MATEMAaTUYECKHUX 3a1a4
Y 33/1a4 U3 pa3JIMYHbIX 00J1acTel HAyKW U peaTbHOM KU3HHU.

DyYyHKIUM U TPapuKu

Oynkus, crnocoOwl 3ananus GyHKkuuu. Bzaumuo oOpatHbie GyHkmmu. Kommosumms
dbynakuuii. ['paduk yHkuu. DieMeHTapHbIe mpeodpazoBaHus Tpa@uKoB HYHKIIAMN.

OOnacte ompenesiieHUss W MHOXECTBO 3HaueHwWid GyHkumu. Hymn Qysknum.
[IpomexxyTku 3HakomoctossHCTBA. YE€THble M HeuéTtHbie ¢QyHkuuu. [lepuoandeckue
¢bynkuuu. [IpoMexxyTku MOHOTOHHOCTH ()YHKIMU. MakCUMyMbl 1 MUHHUMYMBI (DYHKITHH.
HauOoubliee v HauMeHbIlee 3HaueHUS PYHKITMH Ha IPOMEKYTKE.

JluneitHasi, KBagpaThyHas U ApoOHO-ITMHEHHas (QyHKUMU.  DJIEeMEHTapHOe
UCCIIeIoBaHUE U NIocTpoeHue uX rpadukoB.CTeneHHas QYHKIUS ¢ HATYPAIbHBIM | 1ISJTBIM
nokasareneMm. EE cBoiictBa u rpadux. CBoiicTBa U rpaduk KOpHS N-OH CTENEeHH Kak
(GyHKIIMU 00paTHOM CTETIEHU C HATYPaIbHBIM ITOKa3aTeJIeM.

[lokazarenpbHass u Jorapudmuueckas (QYHKIHH, HX CBOHCTBA U rpadukwu.
Hcnonb3oBanue rpadukoB QyHKIMN 1 pelIeHns YpaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEICICHUE TPUTOHOMETPHUECKUX (YHKIIHMA
YHCIIOBOTO apryMeHTa.

OyHKIMOHATBHBIE 3aBHUCHUMOCTH B peajbHBIX Mpoleccax M sBICHUAX. | paduku

pealbHBIX 3aBUCUMOCTEHA.

Hagana MmaTeMaTH4eCKOI0 aHAJINA3a

HOCHGI{OB&TCHLHOCTI/I, CITIOCOOBI 3aJaHus MOCJIEI0BATEIbHOCTEM. Meton
MaTeMaTHYEeCKOM HHAYKIIHUHU. MOHOTOHHBIE U OrpaHUYCHHBIC TIOCJICAOBATCIBHOCTHU.
I/ICTOpI/IH BO3HUKHOBEHHS MaTE€MaTHUYCCKOTO aHAJIN3a KaK aHalIn3a 0ECKOHECYHO MaJIbIX.



Apudpmernueckass W reoMerpuyeckas Iporpeccud. beckoHeyHO —yObIBaromas
reomeTpuueckas mnporpeccus. Cymma O€CKOHEUHO YOBIBAarOIIEH TIeoOMETPUYECKOU
nporpeccuu. JIMHEWHBIH M 3KCIOHEHUMaNbHBIM pocT. YUucno e. PopMyiia CIIOKHBIX
HpOLICHTOB. VCnonb30BaHUE NPOrPECCHM Ul PELIEHUs pealbHBbIX 3a1ad I[PUKIIAJIHOIO
Xapakrepa.

HenpepbiBHble QyHKIMH W UX cBoicTBAa. TOYKM pa3pbiBa. ACHUMIITOTHI TPaguKOB
¢bynkuuii. CoiicTBa (yHKIMH HENpPEphIBHBIX Ha OTpe3Ke. MeToJa HHTEpBajoB JUIs
pelieHus HepaBeHCTB. [I[puMeHeHre cBONCTB HENPEPBIBHBIX (PYHKIMHI Ui pellieHns 3a4a4.

[lepBas u BTOpas mnpousBojHble (yHKUMU. OnpeneneHue, reOMETPUUECKUN U
(bU3NYEeCKUl CMBICI TPOM3BOIHON. YpaBHEHHE KacaTeIbHOW K TpapuKy (PyHKINH.

[IpousBonHble 3reMeHTapHbIX (QyHKUMHA. IIpow3BoaHas CyMMBbI, IPOU3BENEHUS,
YaCTHOTO U KOMIIO3UIIMU (PYHKIUH.

MHo:kecTBa M JIOTHKA
MHOK€eCTBO, OIEpalli HaJl MHOXECTBaMM M HX CBoMcTBa. Jlmarpammsbl
Oitnepa—Benna. IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JUisl ONHCAHHS
peanbHBIX MPOIIECCOB M SIBJICHUHN, IPH PEUICHUU 3aJa4u3 IPYruX YICOHBIX MPEIMETOB.
Onpenenenve, TeopemMa, CBOMCTBO MaTeMaTHMUECKOro O0O0OBEKTa, CIEJCTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHHS.

11 kaace

Yuciia 1 BLIYUCICHUSA

HarypaneHbie u niensie uncia. [I[puMeHeHHe MPU3HAKOB JETMMOCTH IEIbIX YHCEN,
HOJl u HOK, ocrarkoB mo moaynto, anroputMa EBKiMma mis peumieHus 3agad B IEIbIX
Yypciax.

KommiekcHpie umcima. AnreOpawdeckass ¥ TPUTOHOMETpUYecKas (OpMBI 3amucu
KOMIUIEKCHOTO 4uciia. ApupMETHYECKHe ONepalri C KOMIUIGKCHBIMH — YHCJIAMH.
N3o0paxxenne KOMIUIEKCHBIX YHCET Ha KoopauHaTHOW miockoctH. dopmyna Myaspa.
KopHu n-o#i crenmeHn M3 KOMIUIEKCHOTO uucia. [I[puMeHeHHe KOMIUIEKCHBIX YHCes s
peneHust GU3NIECKUX U TEOMETPUUICCKUX 3a7ad.

YpaBHeHNsI U HEPABEHCTBA
Cucrema M COBOKYIIHOCTh YpaBHEHUH W HEpaBeHCTB. PaBHOCHIIbHBIE CHUCTEMBI U
CUCTEMBbI-CJICJICTBUSI.
PaBHOCHIIbHBIEC HEPABEHCTBA.
OTt60p KOpHEeil TPUTOHOMETPUUECKHUX ypaBHEHUI c MIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH.
Pemenne TpUroHOMETpUYECKUX HEPABEHCTB.
OCHOBHBIE ~ METOJbl  pEUICHUs  [OKAa3aTelIbHBIX U
morapuMuUUeckux  HepaBeHCTB. (OCHOBHBIE  METOJbI
pelIeHus: UppalMOHAIbHBIX HEPABEHCTB.
OCHOBHBIE METOJbl PEIIEHHs] CUCTEM M COBOKYIIHOCTEM paluMOHAIbHBIX, HPPALHO
VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.
[IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEeMaTHYECKUX 3a]1ad
W 3a7ad W3 Pa3IMYHBIX O0NacTell HayKH W peaibHOW >KU3HM, UHTEPHpETaIHsl MOTYyYSHHBIX
pe3ynbTaToOB.

DOyHKIUM U TPapuKu
I'papux xommozuimu ¢yHkuui. I'eomerpudeckue oOpas3bl ypaBHEHH U HEpaBEHCTB
Ha KOOPAMHATHOMUIUIOCKOCTH.



Tpuronomerpudeckne GyHKIIUN, UX CBOMCTBA U TPa(UKH.
I'paduueckue MeToabl peUIeHHs ypaBHEHHWH M HEpaBEHCTB. [ paduyeckue MeToJbI
pelIeHus 3a7a4d ClIapaMEeTPaMHu.

Ucnonb3oBanne rpadukoB  QyHKOMA A7 UCCICNOBAHHS  MPOIECCOB U
3aBUCHUMOCTEH, KOTOPbIEBO3HUKAIOT MPU PELLICHUH 3ajad U3 APYruX y4eOHbIX IPEIMETOB U
pEeaNbHOM KU3HU.

Hayana maTeMaTH4eCKOro aHajmu3a

[Ipumenenre mNpPoOU3BOAHON K MCCIEAOBAHHUIO (QYHKUMA HAa MOHOTOHHOCTh H
sKkcTpeMyMbl. HaxoxaeHue HamOobIIero M HAaWMEHBLIEro 3HAYEHW HeNnpepbIBHOM
(GyHKIMU Ha OTPE3Ke.

[IpumeHeHre MPOU3BOIHON Al HAXOXKIEHUS HAWJIy4dIIero pelleHus B NMPUKIIAJHBIX
3a/a4yax, JUIsl ONPENEeNIEHNUs CKOPOCTH M YCKOPEHHMs Ipolecca, 3aaHHOro (GopMmysol WM
rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO nepBOOOpa3HBIX. [TepBooOpazubie

AJIEMEHTApHBIX (YHKIIHH.

[IpaBuna HaxoXA€HUS IEPBOOOPa3HBIX.

WNHuterpan. I'eomeTpudeckuil CMBICI UHTErpana. BbeluucieHne onpenenéHHoro
uHTerpana no QopmyneHsrorona—Jleitbnuna.

[Ipumenenne uHTErpajia Uisi HaXOXKICHHUS IUIOHIaed IIOCKUX (QUryp u oO0BEMOB

r€OMETPUYECKUX TE.

[Ipumepst penieHuit g depeHnnanbHbIX YpaBHEHUH. Maremarnueckoe
MOJIETUPOBAHNE PEANIbHBIXIIPOIIECCOB C MOMOIIBIO AUPPEepeHInaTbHBIX YPABHEHHH.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoeHune y4eOHOTO TpeaMmeTa «Ajredpa W Hadalla MAaTEeMAaTHYSCKOTO aHaJIHM3ay
JOJDKHO oOecredynBaTh JOCT)KCHHE Ha YpPOBHE cCpemHero oOmiero oOpa3oBaHHS
CIICAYIOMNUX  JIMYHOCTHBIX, METalpPEeIMETHBIX W  MPEIMETHBIX  00pa30BaTEIbHBIX
Pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  pe3yNbTaThl  OCBOGHHMS  IpOrpaMMbl  y4yeOHOro  mpeaMera

«MaremaTHKa» XapaKTepu3yroTcs:['paxkJaHCKOoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKON TMO3MLUK OO0YYarolerocsi Kak AakKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBa, IPEACTaBICHHEM O MaTeMaTHYeCKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUN, MPOILEAYp TPakIaHCKOTO
obmiectBa (BBIOOpPBHI, OMPOCHI U TPp.), YMEHHEM B3aWMOJEUCTBOBaTh C COIUAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBHUH C UX (QYHKIUSIMU U Ha3HAUCHUEM.

[laTpuoTHyeckoe BOCIHUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUUCKON TpakJIaHCKON HACHTUYHOCTH, YBAXKECHHUS K
MPOLUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHKH, II€HHOCTHBIM OTHOILIEHHUEM K
JOCTH>KEHHUSIM POCCHUICKUX MAaT€MAaTHMKOB M POCCHUHCKOW MaTEeMaTH4EeCKON IIKOJIBI, K
HCIIOJIb30BAHUIO STUX JOCTHKEHHUM B IPYTUX HAYKAX, TEXHOJIOTHSIX, Chepax SKOHOMHUKH.

JlyXOBHO-HpPaBCTBEHHOE BOCIUTAHUE:!

OCO3HAHMEM JYyXOBHBIX IEHHOCTEH pPOCCHHCKOTo Hapoja; c(hopMHUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHMS, JTUYECKOTO TMOBEJEHHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTWKEHUW HAyKd M JCSITENbHOCTbIO YUYEHOrO; OCO3HAHHEM JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOWYMBOIO OYyAyILEro.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHUpPY, BKIIOYas HSCTETUKY MAaTeMaTH4YE€CKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pElIeHUH, pacCyXIEHUI; BOCIPUUMYHBOCTHIO K
MAaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.




Du3nuecKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATh MATEMaTHYECKUE 3HAHUS B HHTEpECcax
310pOBOTO M 0Oe30macHoro o0Opasza JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO (3/10pOBOE MUTAHUE, COANTAHCUPOBAHHBINA PEKUM 3aHIATUN U OTABIXA, PETYISpHAS
¢u3nveckass akTUBHOCTB); (PM3UYECKOTO COBEPIICHCTBOBAHHUS IPU 3aHATUSX CIOPTHBHO-
03I0pPOBUTEIILHOM JEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHMEM LIEHHOCTH TPYIOJIIOOUs; HHTEPECOM K
pa3nuyHbIM chepaM MpohecCHOHATBHON e TeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U e€
MPUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAaHHBIA BbIOOp Oymymiei npodeccun u
peann30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy OOpa30BaHMI0O M CaMOOOpPA30BAaHHMIO HAa TIPOTSHKEHWHM BCEU IKU3HM,
TOTOBHOCTBIO K aKTHBHOMY YYacTHIO B PEHICHWH TPAKTHYECKUX 3a7ad MaTeMaTHYeCKOU
HaTpPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBHIO IKOJOTHUECKON KYIBTYPHI, TOHUMAHNUEM BIIHSIHUS COIIHATIHHO-
HKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOW CPEeJbl, 0CO3HAHNEM
r00abHOTO  XapakTepa JKOJOTHYECKHX TNpoOeM; OpHEHTaleld Ha NpUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWW [UIi pEUleHus 3agad B OO0NacTH OKpYXKammeH cpensbl,
TUTAHUPOBAHUS TIOCTYIIKOB W OIICHKH HMX BO3MOXKHBIX IIOCIIEACTBUN Ul OKPYKaIOIIeH
Cpenpl.

LleHHOCTH HAYYHOTO TIO3HAHUS:

C(OPMHUPOBAHHOCTEIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKH W OOIIECTBEHHOW NMPAKTUKH, MOHMMAaHUEM MATEeMaTHYEeCKOW HAyKd

Kak c(epbl YeloBEYEeCKON MeATeNIbHOCTH, JTAloB €€ pPa3BUTUS M 3HAYMMOCTH JUIS

pa3BUTHS [MBUJIM3AIMK; OBJIQJCHUEM S3BIKOM MaTeMaTHKH M MaTeMaTHYeCKOM

KYJIBTYpPOW KaK CPEICTBOM MO3HAHUSI MHPA; TOTOBHOCTBIO OCYIIECTBISATH MPOCKTHYIO U

HCCIIEIOBATENILCKYIO ESITeIbHOCTh HHIUBUAYAIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

MertanpeameTnble  pe3yiabTaThl OCBOCHHUS IPOrpaMMbl  y4eOHOTro IpeaMera
«MaremaTHKa» XapakTEepU3yIOTCS OBJIAJCHUEM VHUBEPCANbHLIMU NO3ZHABAMETbHBIMU
oelicmeusmMy, YHUBEPCAbHbIMU KOMMYHUKAMUGHBIMU OeliCmMBUAMY, VHUBEPCANbHbIMU
PecYyNAMUBHBIMU OeUCMBUIMU.

1) Vuusepcanvuvie noznaseamenwvuwvle Oeticmeus, obecneuusaiom @opmuposariue
0a306bIX  KOSHUMUBHBIX —npoyeccos obyuaiowuxcs (oceoenue Memooos NO3HAHU
OKpYJHCarowe2o Mupa, NpUMeHeHUue J102UYEeCKUX, UCCIe008aAmMeNbCKUX onepayull, yMeHull
pabomamu ¢ unpopmayueir).

ba3oBei€ JIOrMYECKHE NEVCTBHUSL:

[BBISIBIATH M XapaKTE€pU30BaThb CYIIECTBEHHbIE NPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TMOHATHUH, OTHOLIEHUH MeEXAy MOHITUSIMH; (HOPMYIHUPOBATh OMpEACTCHUS
MOHATHH; YCTaHAaBIMBATh CYIIECTBEHHBIH NpPHU3HAK KIAacCU(PUKALMK, OCHOBAHUS Ui
0000111eHUs ¥ CpaBHEHUS, KPUTEPUH MPOBOJMMOTO aHATN3a;

[JBOCIIpUHUMATh, (OPMYIHPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YTBEPIUTEIbHBIC
Y OTpUIIATENIbHbIC, eJMHIUYHBIE, YACTHBIE U 00II[1E; YCIOBHEIE;

[ BBIABJIATH MATEMAaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOpEUYUs B
(akTax, NaHHBIX, HAOMIOJEHUSX U YTBEPXKICHUSX; TpeiaraTh KPUTEPUHU IS BBISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUN;

[J mematb BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIOUEHUM, YMO3AKIIOUEHUIN 110 aHAJIOTUU;

[J IpOBOAMTH CaMOCTOSITEJIbHO JIOKA3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUU




(mpsiMple ¥ OT NPOTHMBHOIO), BBICTPAUBATH AapPryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBHIBATH COOCTBEHHBIC CYKJICHUS U BBHIBOJIBI;

[J BBIOMpaThH CHOCO0 pemnieHus yueOHOU 3a/1aun (CpaBHUBATH HECKOJIBKO BAPHUAHTOB
pelieHus, BeIOMpaTh HamOOoJee MOMXOIAIIMA C Y4ETOM CaMOCTOSITENbHO BBIICJICHHBIX
KpUTEPHUEB).

ba3zoBrble ncciieoBaTenbCKUE JICHCTBUS:

[JUCTIONB30BaTh  BOMPOCHl KaK  HMCCIEIOBATEIbCKUM WHCTPYMEHT IIO3HAHHUS;
(dbopMyITUpOBaTh BOIPOCH], (UKCUPYIOIIHE IPOTHBOPEYNE, NPOOJIeMy, YCTaHABIMUBATH
HMCKOMOE ¥ JaHHOE, (POPMUPOBATH THUIOTE3Y, apryMEHTHPOBAThH CBOIO IMO3UIINI0, MHCHHCE,

JIpOBOAUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HUCCIICIOBAHHE IIO
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTUYECKOro 00bEKTa, SIBJICHUS, ITPOIIECCA, BBISIBICHUIO
3aBUCUMOCTEN MEXTy 00bEKTaMu, SIBJICHUSMH, POIIECCaAMU;

[JcamocTosiTeTbHO  (HOPMYIHpPOBaTH OOOOIIEHUS U BBIBOJABI 10 pe3yJbTaTam
MPOBEJCHHOTO HAOJIOICHUSI, WCCIIEOBAHMS, OIEHHUBATh JOCTOBEPHOCTh MMOJTYYEHHBIX
pe3ynbTaTOB, BHIBOIOB U 000OIICHHUI;

[JMpOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TIpollecca, a TaKXKe BBIJBUTaTh
MIPEAMNOJIONKEHHS O €T0 PA3BUTUUB HOBBIX YCIOBHUSX.

PaGora ¢ ungopmarmei:

[J BBISIBIATH JehUIIATHI WHEOOPMAIUKM, JaHHBIX, HEOOXONWMBIX I OTBETa Ha
BOIIPOC U ISl PEIICHUS3a/1auu;

[JBpIOMpaTh WH(POPMANUIO W3 HMCTOYHWUKOB pA3JUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HHTEPIPETUPOBATH HMH(POPMALMIO pPA3TUYHBIX BHJIOB U (GopM
MIPEACTABICHUS;

[lcTpykTypupoBaTh HH(MOpMaLNIO, TPEACTaBIATh €€ B Pa3IMYHBIX

dhopmax, WJUTFOCTPUPOBAThI paprUeCcK;
[JomeHnBaTh HAAEKHOCTE WHPOPMALUHK TIO0 CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.
2) Vuueepcanvhvie KOMMYHUKAMUBHbLE Oeticmesusl, obecneyusaiom
CchopMUpOBAHHOCIb COYUATLHBIXHABLIKOG 0OYUAIOUJUXCAL.
Oo6mienue:

[JBocripuHUMAaTh U (HOPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUSIMH U
uensiMu OOLIeHUSI; SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOUKY 3pEHHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY pElIeHMs 3a7aud, KOMMEHTHpPOBATh
MOJIy4YEHHBIN pe3ylbTar;

B X0/ie OOCYXKJIEHUSl 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, MPOOJIEMBI,
pelaeMoi 3ajaud, BBICKA3bIBaTh WJEH, HAlleIEHHbIE HA TMOWCK PEIICHHUS; COMOCTaBIATh
CBOM CYXICHHS C CYXICHHSIMH IPYTUX YYaCTHUKOB JHaliora, 0OHApPYXKUBATh pazudue U
CXOJICTBO IMO3UIUII; B KOPPEKTHOU PopmMedopMyInpoBaTh pa3HOTIACHs, CBOU BO3PAKECHHUS,

[lmpeicTaBisiTh Pe3y/ibTaThl PEILICHHs 3a/1aud, OSKCIICPUMEHTa, HCCIICIOBaHMUS,
MPOEKTa; CaMOCTOATEILHOBLIONPATH (DOPMAT BBICTYIIJICHUS C YUETOM 33/1a4 MTPE3CHTALUH 1
0COOEHHOCTEH ayJUTOPUH.

COTpyIHUYECTBO:

[JIOHMMAaTh M UCTIOJIb30BATh MPEHMYIIECTBA KOMAaHTHON M WHAWBUIYAIEHOH PabOTHI
NIPY peleHnH y4eOHbIX 3a]a4; MPHHUMATH LIeIb COBMECTHOM AEATeNbHOCTH, UIAHUPOBATh
OpPraHM3aluI0 COBMECTHOW pa0OTHI, paclmpeAeniaTh BHUABI PadOT, IOTOBAPHBATHCS,
00CYXIaTh MPOIECC M Pe3yIbTaT paboThl; 0000IIaTh MHEHHST HECKOJIBKHX JIFOJICH;

[JydacTBOBaTh B TPYNIOBBIX (opMax padOThl (0OCYKIECHUS, OOMEH MHEHHSIMH,
«MO3TOBBIE HITYPMBI» W T.II.); BBIIOJHATH CBOKO YacTh PaOOTHl U KOOPAMHHPOBATH CBOM
JEUCTBHS C OPYrMMHU WIEHAMH KOMaHJbI; OLICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOLIHiA
MPOJYKT 10 KPUTEPHUSIM, CPOPMYITNPOBAHHBIM YYaCTHUKAMU B3aMO/ICHCTBUSI.




3) Vhusepcanvnvie pecynamueHvle Oelicmeus, obecneyusaiom @opmuposanue
CMbICNIOBbIX YCMAHOB0KU JHCUSHEHHBIX HABbIKOS TUYHOCHIU.

Camoopranusanus:

[JcocTaBisATh IUIaH, ANTOPUTM pEIICHUS 33Ja4yH, BHIOMPATh CHOCOO pEIICHUs C
y4€TOM MMEIOIUXCSI PECypcOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMeHTHpPOBaTb U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpMAILUH.

CaMOKOHTpOJIb:

[JBIazeTh HaBbIKAMHM IIO3HABATENBHOM pe(daeKkcuu Kak OCO3HAHUS COBEPILAEMBIX
JNEUCTBUM M  MBICIMTENBHBIX IPOLIECCOB, HUX pe3yjibTaToOB; BIAAETh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U pe3yJIbTaTa PELUICHUs] MaTEMAaTUYECKOM 3a/1auH;

[lmpenBUIIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpU PEUICHUH 3a/auH,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaNJEHHBIX OIMOOK, BBISBJICHHBIX TPYAHOCTEM;

[JoneHMBaTh COOTBETCTBUE pE3y/lbTaTa ILEJIW U YCIOBUAM, OOBSICHATH MPUYUHBI
JOCTUKEHUS] WM HEJOCTHKEHUS PE3yJbTaTOB JIEATENIbHOCTH, HAXOAUTh OUIMOKY, /1aBaTh
OIIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 knace
Yuciia 1 BLIYUCICHUSA

e (CBo0OAHO ONEpUPOBATH TMOHATUSMHU: palMOHAIBHOE YHUCIO, OECKOHEYHast
nepuoguveckas JapoOb, MPOLEHTH; HpPPAlMOHAIBHOE  YHCIO; MHOKECTBa
palMOHATIBHBIX U JEHCTBUTENbHBIX YUCEN; MOIYJIb JEMCTBUTEIHLHOTO YHCIA.

e [lpumeHsaTs ApOOM W MPOLEHTHI AJIS PEHICHHs] MPUKIATHBIX 3a/1ad U3 Pa3iIMdHbIX
OTpaciei 3HaHUW U peaIbHOM JKU3HHU.

o [lpumenstes npuOIMKEHHBIE BBIUMCICHUS, MpaBUJIa OKPYIJICHHS, NPUKUIKY H
OIICHKY pe3yJbTaTa BIYUCIICHUH.

e (CB000AHO OINEpUPOBATh MOHATHEM: CTENEHb C IENBIM [MOKa3aTeIeM; UCI0JIb30BaTh
MOAXOALTYI0 (POpMy 3amucH JEHCTBUTENBHBIX YUCEN ISl PEHICHHs MPAKTUYECKUX
3a/1a4 U MPEICTAaBICHUS TaHHBIX.

e (CB000AHO ONIEPUPOBATH MOHATHEM: APUPMETHUECKUN KOPEHb HaTypaJIbHON CTETICHH.

e (CB000AHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHATIBHBIM MOKa3aTelIeM.

e (CB000AHO OmEepUPOBATh MOHATHIMHU: Jorapudm ducia; JecsITUUYHBIE U HaTypajbHbIC
Jorapu@mel.

e (CBo00oAHO oOmEpuUpOBaTH MOHITUAMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC
YHICIIOBOTO apryMeHTa.

e OmnepupoBarh NOHATHUSAMHU: APKCHUHYC, APKKOCMHYC M AapKTAHTE€HC YHCIOBOTO
apryMeHra.

YpaBHeHHUS U HEPABEHCTBA
e (CB00OOIHO oOmNEpUPOBaTh MOHATUSAMH: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHUIIBHBIE YPAaBHEHUSAU YPABHEHUS-CIICACTBUS; PABHOCUIIbHBIE HEPABEHCTBA.

HpI/IMeHHTB pa3InYHbIC MCETOJAbI PCHICHUA PALMOHAJIBHBIX U I[p06HO'paI_II/IOHaJ'IBHBIX
ypaBHeHHfI; IMPUMCHATH MCTOJ HHTCPBAJIOB [JII PCIICHUA HCPABCHCTB. CB060I[H0
ONCpUpOBaTh IMOHATHAMU: MHOTOYIICH OT OJIHOH HCpCMCHHOﬁ; MHOTOYJICH C NICJIbIMHU
KOB(b(bI/IL[I/IeHTaMI/I, KOpPHU MHOI'O4YJICHA, IMPUMCHATH ACIICHUC MHOTOYJICHA Ha MHOTOYJICH C
OCTaTKOM, TCOPEMY Eesy " TCOPEMY Buera gns peuIcHuA 3a1a4.

L4 CBO60,Z[HO ONCpUPOBAThL TMOHATHAMU: CUCTCMaA JIMHENHBIX ypaBHeHPIfI, Marpuia,



OTIPENICNIUTENb MATPUIBI 2 X 2 W €ro reOMETPUYECKUH CMBICI; HCIOJIb30BaTh
CBOWCTBA ompefenuTens 2 X 2 s BBIYUCICHUS €ro 3HAuCHHs, HPUMEHSTH
ONPENEIUTENN [yl PEILIEHUs] CHUCTEMBbl JMHEMHBIX YpPaBHEHUMN; MOJEINPOBATh
peaJIbHbIE CUTYAaLlUH C TOMOILBIO CHUCTEMBI JIMHEWHBIX ypaBHEHUH, HUCCIEN0BATh
IIOCTPOEHHBIE MOJEIN C IOMOIIBIO MAaTPULl U ONPEACIIUTENEH, UHTEPIIPETUPOBATD
IIOJTy4EHHBIN pe3yJIbTar.

e lcnonb3oBaTh CBOMCTBA IEHCTBUI ¢ KOPHIMHU JUIsl IPEOOPa30BaHUS BIPAKECHHMN.

e BrinonHATh 1peoOpa30BaHUS YUCIOBBIX BBIPAKEHUM, COAEPXKALIUX CTEINEHU C
palOHAIbHBIM [10KA3aTEIEM.

e lcnonn3oBaTth CcBOMCTBa JorapuMoOB Ui TPeoOpa3oBaHUs JOTAPHUPMHUECKIX
BBIPAXKECHUI.

e (CB00OAHO oOmNEpUpPOBaTh MOHATUSAMHU: HppalMOHAIbHbIE, [IOKa3aTeJIbHbIE U
Jorapu(MUUecKie ypaBHEHUS; HAXOJAUTh UX PEIICHUS C MOMOIIBI0 PAaBHOCUIBHBIX
MIEPEX0JI0B WIIH OCYIIECTBIISAS IPOBEPKYKOPHEH.

e [IpumeHSATP OCHOBHBIE TPUTOHOMETpUUECKHE (OPMYNBI A MpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI.

e (CB000AHO OnEepUpPOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE ypaBHEHHUE; MPUMEHSITh
HeoOxouMble (HOPMYIBI ISl PEIICHHS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YPaBHEHUM.

e MogenupoBaTh peajbHbIe CUTYallMU Ha SI3bIKE aIreOpbl, COCTABIISITh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA 10 YCIOBUIO 3a/1a4M, UCCIEN0BATh MOCTPOEHHBIE MOJIENH
C UCIOJIb30BaHUEM alllapara ajareopsl.

DyYyHKIUM U TPapuKu

e (CBo0OOJHO oOmepuUpoBaTh MOHATHAMHU: (QYHKIUSA, CHOCOOBI 3amaHusl (PYHKIHH;
B3aMMHO OOpaTtHble (QYHKIMH, Kommo3uius ¢yHKIuW;, Trpadux QyHKIUU;
BBITIOJTHATE AJIEMEHTAapHbBIE TTpeoOpa3zoBanus rpaduKoB GyHKITHI.

e (CBo0OAHO oOmepUpOBaTh MOHATHUSAMHU: O00JacCTb OMNpEeAeTeHUS W MHOKECTBO
3HauYeHUN QYHKUUU, HYIH QYHKIIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

e (CBobOomHO omepupoBaTh MOHATHUSAMH: 4€THbIE M HE4YETHble  (DyHKIUWH,
nepuoauieckre (QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKUIWH, MAKCUMyMBbI U
MUHUMYMbl (yHKIUH, HauOosblllee W HauMeHblllee 3HauyeHHWe (QYHKIUH Ha
MIPOMEXKYTKE.

e (CB000AHO ONEPUPOBATH MOHITUAMHU: CTENIEHHAS (PYHKLHUS C HATYpPaIbHBIM U IEJIBIM
rokasaresuem, rpaduk cTeneHHOW QYHKIIUU ¢ HATYpaJbHBIM U IIeJIbIM MOKa3aTeleM;
rpaduk KOpHS N-Oi cTemeHu Kak (DyHKIUU OOpaTHOM CTENeHU C HaTypaJbHBIM
MOKa3aTeseM.

e OrmepupoBaTh MOHATHSAMHU: JIMHEWHAs, KBagpaTU4YHAas U APOOHO-JIMHEHHAs
(GYHKIHH; BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOEHUE MX TPadUKOB.

e (CBo0oaHO oOmepupoBaTh TMOHATUAMM: T[IOKa3aTelbHas U Jorapupmudeckas
GyHKIMHM, WX CBOHCTBA M TpaduKH; HCHONIB30BaTh UX TpadUKd JUId pElIeHUS
YPaBHEHUM.

e (CBoOOAHO oOmepupoBaThb MOHATUAMHU: TPUTOHOMETPHYECKAs  OKPYXHOCTb,
olpeielleHne TPUTOHOMETPHUECKUX (PYHKIUH YUCIOBOTO apryMeHTa.

e lcnonb3oBatk rpaduku (GYyHKUUN U UCCIIEAOBAaHUS MPOIECCOB U 3aBUCHUMOCTEN
IIPU peLIeHUH 3aJa4 U3 JPYruX y4eOHbIX MPEIMETOB U PealbHOM KU3HU; BBIPAXKaTh
(opMynaMu 3aBUCUMOCTH MEXKIy BETUUNHAMH.

Hayana MaTeMaTH4ecKoro aHajan3a

e (CBoOomHO omepupoBaTh NOHATHAMU: apupMeTHdeckas U TreoMeTpudecKas
nporpeccusi, 0ECKOHEYHO YOBIBAIOIIasi T€OMETpHUECKasi IPOTPeCcChs; TUHEHHbIA U
HKCTIIOHEHIMATIBHBIN POCT, (hopMyna CIOXKHBIX MPOIEHTOB; UMETh MPECTABICHHUE O
KOHCTAHTE e.



e lcmonp30BaTh MPOTPECCUU IS PEIICHUS PeaTbHBIX 3a/1a4 MPUKIATHOTO XapaKTepa.

e (CB00OOJHO ONEPUPOBATH TOHATUSMU: IOCIIEIOBATEIBLHOCTh, CIIOCOOBI 3aJaHUS
MOCJICIOBATENILHOCTEH, MOHOTOHHBIE ¥ OTPAaHHYEHHBIC TOCIIEIOBATEIHHOCTH;
MMOHUMATh OCHOBBI  3apOXICHHUS MAaTEMaTHYECKOTO aHajdu3a KaK aHaim3a
OECKOHEUYHO MaJbIX.

e (CBoOOAHO OmEpHPOBaTH MOHATHAMH: HENpPEPHIBHBbIE (YHKIMH, TOYKH pa3pbIBa
rpadpuka QyHKOUH;, acUMNTOTHl rpaduka ¢yHkoun. CBOOOIHO ONEPUPOBATH
noHATHEM: (yHKUWs, HENpepblBHAs Ha OTpPe3Ke; MPHUMEHSITh CBOWCTBa
HETPEPBIBHBIX QYHKIMNA [T PEIICHHS 3a1a4.

e (CB00OAHO OmepupoBaTh MOHATHUSAMH: TEpBasi U BTOpas NPOU3BOJHBIC (YHKIUH,
KacaTrenbHasl K TpaduKyyHKIUH.

e BpUNCIATH MPOU3BOJHBIE CYyMMBI, TIPOU3BEICHUS, YACTHOTO M KOMITO3UIMH IBYX
(GyHKIUH; 3HATHIIPOU3BOTHBIE 3JIEMEHTAPHBIX () YHKITHIA.

e lcnonb3oBaTh reoMeTpUuecKuil U (HU3MUECKUN CMBICT MPOU3BOJHON Ui PELICHUS
3ajad.

MHo:kecTBa M JIOTHKA
e (CB000JHO OTIEpUPOBATH OHATHUSIMU: MHOKECTBO, OTIEPAIIUH HAJ MHOKECTBAMU.
e Hcnosb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juisi OMHCAaHUS PealbHBIX
MIPOIIECCOB | SIBJICHUH, MIPU PEIICHUH 3a7a4 U3 JPYTUX YIeOHBIX MPEIMETOB.
e (CBoOOJHO oOmepupoBaTh TOHATHUSAMHU: OIPEICIICHHE, TeopeMa, YypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JOKA3aTeIhCTBO, PABHOCHIIHHBIC
YpaBHEHUS U HEPABEHCTBA.

11 kaace
Yucsa 1 BbIYUCICHUSA

e (CB00OAHO OMEpUPOBATH MOHATHSIMH: HATYpaJbHOE M II€JI0O€ YUCIO, MHOKECTBa
HaTypaJbHBIX M LEJIbIX YMCEN; UCIIOJIB30BATh MPU3HAKU JETUMOCTH LEJbIX YHUCEIL,
HOJl u HOK HatypanbHbIX 4HMCEN s pEIICHUs 3a/1ad, MPUMEHSATh aJTOPUTM
EBxiuna.

e (CB000AHO OIEPUPOBATH MOHATUEM OCTATKa MO MOAYIIO; 3alKChIBATh HATypaJIbHbBIE
YHUCIa B PA3JIMYHBIXIIO3ULIMOHHBIX CUCTEMAX CUUCIICHUSI.

e (CB00OAHO oOIEpPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCJIO M MHOECTBO
KOMILJIEKCHBIX YHUCEJ; MPEICTaBIIATh KOMIUIEKCHBIE 4YHCIa B aireOpanveckoi u
TPUTOHOMETPHUUECKON (hopMe, BBINOIHATH apU(PMETUUYECKUE OINepaluy ¢ HUMH U
n300paxaTh Ha KOOPIAMHATHON TJIOCKOCTH.

YpaBHeHus 1 HEPABEHCTBA

e (CBo0OoAHO oOmEpUpOBaTh MOHATHUSAMHU: HPpPALMOHANbHBIE, TMOKa3aTelbHbIE U
Jorapu(MUUEecKue HEPaBEHCTBA; HAXOOUThb WX PEIIEHHS C  TOMOIIBIO
PaBHOCUJIBHBIX [IEPEXO/IO0B.

e OcymecTBIATh 0TOOP KOPHEH MPHU pElIeHUH TPUTOHOMETPUUIECKOTO YPAaBHEHUS.

e (CB000OAHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO; MIPUMEHSITh
HeoOxomuMble (GOPMYINBI ISl PEIIEHUST OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
HEpaBEHCTB.

e (CB00OAHO oOmEpHpPOBATh MOHITUSIMH: CHUCTEMa M COBOKYIMHOCTh YpaBHEHUH W
HEPABEHCTB; PABHOCHWIIbHBIE CHCTEMbl U CHUCTEMBI-CIIEJICTBUS; HAXOJUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEHM pallMOHAIBHBIX, UPPALMOHAIBHBIX, MOKA3aTeJIbHbIX U
norapu(MUYECKUX ypaBHEHHUH 1 HEPABEHCTB.

e Pemate parnoHanbHBIE, UPpPAMOHATBHBIC, MMOKa3aTeNbHbIE, JOTapuGMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA, COJEpKALME MOAYIH U
rapaMeTpahl.

o [IpumensTs rpaduyecKkue METOIBI 7S PEIICHUS ypaBHEHUN U HEPABEHCTB, a TAKKe



3aJ1a4 ¢ mapaMeTpamu.

MonenpoBaTh peajabHble CUTyallMM Ha sI3bIKE alreOpbl, COCTAaBIISTH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBUIO 3a/a4yd, HCCIENOBaTh
IIOCTPOEHHBIE MOJIENIM C MCIOJb30BAaHUEM ammapara aiareOpbl, HHTEPIPETUPOBATD
IIOJTy4EHHBIN pE3yJIbTar.

DyHKUUHN U rPaGuUKH

Ctpouth TpaguKy KOMIO3MIMH (DYHKIHA C TOMOLIBIO  3JIEMEHTapHOTO
UCCIIEIOBAHUS U CBOMCTBKOMIO3ULIMU JIBYX (DYHKIUH.

Crpoutb reoMerpuueckue oOpa3bl ypaBHEHHHl M HEPAaBEHCTB HAa KOOPAWHATHOU
IIJIOCKOCTH.

CB00O1HO OMEpUpPOBATH NOHATUSAMU: TPadUKN TPUTOHOMETPUUYECKUX (DYHKITHIL.
[IpumeHsaTs QYHKUINHU U1 MOAETUPOBAHUS U UCCIIEIOBAHUS PEAIbHBIX IIPOLIECCOB.

Hauana MmaTeMaTH4YeCKOI0 aHAJIU3a

Hcnonb3oBaTh MPOU3BOJIHYIO JUISI HMCCIEAOBAHUS (PYHKUMHM HAa MOHOTOHHOCTh M
JKCTPEMYMBI.

Haxomuts HamOompliee W HauMeHbllee 3HAYeHHs (YHKIMH HENpepbIBHOW Ha
OTpE3KE.

Hcnoan3oBats MPOMU3BOAHYIO JIsI HAXOXACHHUA  HAWIYUHIEro pCelicHusd B
MIPUKJIATHBIX, B TOM YHUCIIe COITUAITBHO-3KOHOMUYECKHX, 33J1a4ax, JJIs OMpeIeICHUS
CKOPOCTH M YCKOPEHHUs Tpoliecca, 3aganHoro Gopmymnoit uinu rpadgukom. CBoOOHO
OTIEpUpOBaTh TMOHATUSMHU: MEpBOOOpa3zHas, OIpenenEHHbIN
WHTETpal; HaXOIUTh IIEPBOOOPA3HBIE AIEMEHTAPHBIX (QYHKIUN ¥ BBIYUACIATH
uHTerpai o ¢popmyie Herorona—Jleitoaua.
HaxomuTs mmomaay miockux Guryp u 00bEMBI TEJI ¢ TIOMOIIBIO HHTETPAIA.
Nmerp mpeacraBieHMe O  MaTeMaTHYeCKOM  MOJCIMPOBAaHWHM  HA
npuMepe cocraBiieHus1 U PepeHIIMATbHBIX YPaBHCHUM.
Pemrate mpuknazHbie 3amadd, B TOM YHCIE CONMAIBHO-DKOHOMHUYECKOTO U
(GU3NYEeCKOTO XapakTepa,CpeCTBaMH MaTEMAaTHIECKOTO aHAN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos
Ne | HaumeHOBaHUe Pa3/iesioB H T€M MPOTrPaMMbI Bcero | KoHTpouib-
n/n HbIe
padoThbI
MHO3K€eCTBO AENCTBUTENBHBIXUUCENT. MHOTOUJIEHBI.
1 PannonanbHbleypaBHEHUS U HepaBeHCTBA. CHUCTEMBI 24 1
JINHEWHBIX YPAaBHEHUN
9 Oynkumu u rpaduku. CreneHHas QyHKIMS C LETbIM 12 1
roKasarejaemM
3 Apudmernueckuil KOpeHb N—OW CTENEHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenpHaspyakus. [lokasarenbHbICYpABHCHHS 10 1
5 Jlorapudmuyeckaspyukuus. Jlorapupmuueckue 18 1
YpaBHECHHUS
6 TpuroHoMeTprdecKre BRIPOKCHUS U YPABHCHHUS 22
7 I'paduiku TpUTOHOMETPUUECKUX (PYHKIIHH.
TpuronomeTprdecKkre HEpaBEHCTBA 14 1
8 [TocnenoBarenbHOCTH U MPOTPECCUU 10 1
9 [ToBTOpeHuEe, 0600IIEHNE, CHCTEMATH3AIIS 3HAHUN 11 1
OBUHIEE KOJIMYECTBO YACOB 110 NPOI'PAMME 136 9
11 KJIACC
KosanuecTBo yacos
Ne n/n|HanmeHoBaHue pa3iesioB U TeM NMPOrpaMMbl Beero | KonTpous-
Hble
padoThI
HenpeprsiBubie QyHkiuu. [IpousBoanas 20 1
UccnenoBanue GyHKINN ¢ TOMOIIBIO MPOU3BOIHOM 22 1
[TepBooOpa3Has U HHTETPpa 12 1
3
4 |MppaunoHalbHbIE,TOKA3aTeNIbHBIE U JOrapuMUYCCKIE 24 1
HEPaBEHCTB
KommuiekcHble uncia 10
HarypanbHble u 1ienbie yucia 10 1
CucTeMBbl palMOHATBHBIX, UPPAIIMOHATBHBIX 12
[MOKa3aTeIbHBIX U JIoTapU(PMHUIECKUXYPABHEHHH
8 [3agmaum ¢ mapameTpamu 16 1
9 [[loBTOopenue, 06001IeHNE, CHCTEMATH3aIMsI3HAHUIA 10 1
OBHIEE KOJIMYECTBO YACOB I10 IPOTPAMME 136 9
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