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INOACHUTEJIBHAS 3AIINCKA

YueOHblil Kypc «AnreOpa M Hadajga MaTeMaTUYECKOTO aHallu3a» SBISETCS OJIHUM U3
HanOoJiee 3HAUYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHHUs, MOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00ECIIeUNBaET HHCTPYMEHTAIBHYIO 0a3y AJIsl U3y4YeHHUs BCEX €CTECTBEHHO-HAYyUHbIX
KYpPCOB, a C JPyroil CTOPOHBI, ((OPMUPYET JOTUYECKOE M A0CTPAKTHOE MBIIIICHUE 00YJarOIUXCs
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYTHMX IUCIMIUIMH. B paMkax ngaHHOTO yueOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KOTopas (QopMyIupyeT CBOU
JOCTIDKEHUS] B MAaTEMAaTHIECKOH Gopme.

VYuebHblil Kypc anreOpbpl M Hadal MaTeMaTHYECKOI'O aHalu3a 3aKJa/blBa€T OCHOBY IS
YCIICUIHOTO OBJIAJICHUS 3aKOHAMH (DU3HUKU, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHICHIIHNA
Pa3sBUTHSI SKOHOMHMKHM U OOLIECTBEHHOM *HM3HH, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BATh WX JJI JalbHEHIIEro
00pa30BaHus U B IOBCETHEBHOM *KHU3HU. B TO e Bpems oBajieHre aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLHUSMHU aJIreOpbl U MaTeMaTUYECKOTO aHajIu3a pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBAaTh YTBEPIKIEHHS C TTOMOLIbIO0 MHIYKIIUU
U PacCyXJaTh JAETYKTHBHO, HCIOJIB30BaTh 000OIICHNE U KOHKPETH3AIHIO, a0CTparupoBaHue u
aHaJIoruto, GopMupyeT KpeaTuBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone wu3ywyenus ydyeOHOro kypca «AnreOpa W Hayana MaTeMaTUYECKOTO aHaIN3a»
oOyyaronuecss IOJy4YaloT HOBBIM OIBIT PEIICHUS NPUKIAJHBIX 337a4, CaMOCTOSATEIHLHOTO
MOCTPOEHUS MAaTeMaTHYEeCKUX MOJIEJEH pealbHbIX CHUTYAllMi, MHTEPIpPETAluu IOJIYYEHHBIX
pELIECHHH, 3HAKOMSATCS ¢ TPUMEpPaMH MATEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE, HAYKE U
HCKYCCTBE, C BBIIAIOLIMMUCSA MaTEMaTUYECKUMU OTKPBITUSAMU U UX aBTOPAMHM.

VYueOHblll Kypc oOsiafjaeT 3HAYUTENbHBIM BOCHHMTATEJIBHBIM IOTEHIMAJIOM, KOTOPBIi
peanusyercss Kak uyepe3 ydeOHbIM Marepuall, CHOcOOCTBYIOUUN (HOPMHUPOBAHHIO HAYYHOTO
MHUpPOBO33PEHHUS, TaK M 4epe3 crneunpuky y4yeOHOM  JeATeNnbHOCTH, Tpedyromei
HpOI[OJ'DKI/ITeJ'IBHOI\/'I KOHICHTpaluu BHUMAaHUI, CaMOCTOATCIBHOCTH, AKKYpPaTHOCTHU u
OTBETCTBEHHOCTH 3a IOJY4YEHHBIN pe3yibTar.

B ocHoBe meronuku oOydeHusi anreOpe M HadajgaM MaTEeMaTUYECKOrO aHaju3a JICKHUT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yYEHUSI.

B ctpykType yuebHoro Kypca «Anredpa U Hadyajaa MaTeMaTHYECKOT'O aHAJIN3a» BbIJIEIECHBI
CIENYIOIIHE COJEPKATEIbHO-METOANYECKNE JHHUM: «YUucia u BeuuciaeHus», «PyHKIHH U
rpadukn», «YpaBHEeHHs U HepaBeHCTBay, «Hauana MaTeMaTnueckoro aHaau3a», « MHOXeCTBa U
JIOTHKa». Bce OCHOBHBIE COIEpKATENBHO-METOANYECKUE JIMHUY N3Y4YarOTCs Ha IPOTSKEHUH JBYX
JeT 00y4eHus: Ha ypOBHE cpeiHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTONIHSAS JIPYT Ipyra u
MOCTENIEHHO HACHIIAsICh HOBBIMHU TeMaMHU U pazfenamu. [laHHBIH y4eOHBIH Kypc sBIsSETCS
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIMHSET B ceOe cojep)KaHue HECKOJIBKMX MaTeMaTHYeCKHX
JTUCIIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHaINU3, TEOpUs MHOXKECTB,
MaTeMaTHuecKas Joruka u japyrue. [lo Mepe Toro kak oOydaromuecst OBIIaJeBalOT BCE Oolee
OIMPOKMM ~ MaTeMaTH4YeCKHUM  amlmaparoM, y  HHUX  [OCIE[OoBaTeabHO  (GopMupyercs
U COBEPIUCHCTBYETCSA YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJECIb pEaJlbHOW CHUTYalUH,
MPUMEHSTh 3HAHUS, TIOJYyYEHHbIE IPU U3yUYEHUHU YU4EOHOT 0 Kypca, sl peIeHHs] CaMOCTOSITEIbHO
chopMyIMPOBAHHONW MaTeMaTHUECKON 3aJ]auu, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.



CopneprxaTenpHO-MeToAMYeCKast THHUS «UKCiIa U BBIYUCICHUSD) 3aBepIIaeT GopMupoBaHue
HABBIKOB HCIIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE YIEsSETCS
(OPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOIIUX B cE0sl MCIOIH30BAHUE
pa3MYHBIX (GOpPM 3amlKMCH YHUCIA, YMEHHWE JejaTh NPUKUAKY, BBIOIHATh NPHOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YMCIIOBBIC BHIpAXKEHUS, paboTaTh ¢ MaTeMaTUYECKHMH KOHCTAHTAMHU.
3HaKOMbIE 00YYArOIIUMCS] MHOJKECTBA HATypAIIbHBIX, LIEJIbIX, PAIMOHATBHBIX U IEHCTBUTEIBHBIX
YHCeN JIOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCEl. B KakIoM M3 3THX MHOXKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIC eMy crienu(uYeckue 3aa4d U OIepalyu: JCJICHUE HaIelo,
OTIEpUPOBAHNE OCTATKAMH HAa MHOXKECTBE IIEIBIX YHCEN, 0COOBIC CBOWCTBA pAIlMOHATBHBIX U
UPPAIMOHATIBHBIX YUCEN, apU(PMETHICCKHE OTEePAIINH, a TAKIKE U3BJICUCHHUE KOPHS HATYpaJbHON
CTCTIICHH Ha MHOXECTBE KOMIUICKCHBIX 4HCell. biaromapsi mocienoBaTeIbHOMY pPAaCHIMPEHUIO
Kpyra HCIOJb3yEeMbIX YHCENl U 3HAKOMCTBY C BO3MOXHOCTSIMH WX NMPUMEHEHHS Ui PEUICHUS
pa3IMYHBIX 33724 (popMHUpYyeTCs MPEACTABICHUE O SAMHCTBE MAaTEMAaTUKN KaK HAYKH U €€ pOJIU B
MOCTPOCHHUH MOJIENICH pealbHOTO MHUPA, ITUPOKO UCTIONB3YIOTCS 0000IIEHHE U KOHKPETH3AIIHSL.

Jlnans «YpaBHEHHS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUH BCEro OoOyueHUs Ha
ypoBHE cpemHero oOmiero o0Opa3oBaHUs, TOCKOJIBKY B KaXAoM paszaene IlIporpammsl
MPEeyCMOTPEHO pEellIeHHuEe COOTBETCTBYIOIIUX 3a1ad. B pe3ynbTate oOyuarouiyecsi OBIafeBalOT
pa3IUYHBIMU  METOJAaMHU  DPELIEHUS palMOHAIbHBIX, WPPALMOHAIBHBIX, [O0KA3aTeIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3a/ad,
cojepkauiux napaMerpsl. llomyueHHble yMEHHS HIMPOKO MCIOJB3YIOTCS IPH HCCIEI0BAHUU
GYHKIUI ¢ TOMOIIBIO TPOU3BOIHOMN, IPU PEIICHUH MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaXOXKICHUE
HanOOJBIINX W HAMMEHBIINX 3HaYeHUI (yHKUMU. JlaHHas coneprKaTeibHas JIMHUS BKIIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUU BBINONHATH pacuéTel Mo (opmynaM, HpeodpazoBaHUs
PalMOHATIBbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
coJlepKalliX cTerneHu u Jjorapudmel. braromaps wusyueHuro anreOpanyeckoro Marepuana
IPOUCXOAUT JajibHEHIlee pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUICHUS
oOydaromuxcsi, GOpMHUPYIOTCS HAaBBIKU JCIYKTUBHBIX PacCyKIeHHUH, paboThl C CHMBOJIbHBIMU
dbopMamu, IpeACTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIsl PELICHHsI PAKTUUYECKUX U €CTECTBEHHO-
HAy4HBIX 3aj[a4, HarjIsAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenpbHo-MeToINYeCKass JUHUS «DYHKIMHU U TpaduKW» TECHO MEPEIJIeTAeTCs C
JPYTUMH JUHUASMHU Y4eOHOT 0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIEe10BaTEIbHOCTD
u3yueHus MmaTtepuania. V3ydeHwe CTENmeHHOH, IIOKa3aTeNbHOM, JiorapuMuYeckoil u
TPUTOHOMETPUUECKUX (QYHKIUH, UX CBOMCTB U rpaUKOB, UCIIOIb30BaHUE QYHKIUH I peIIeHUs
3aJa4 U3 APYrux y4yeOHBIX MPEeIMETOB U pealbHON )KU3HU TECHO CBS3aHO KaK C MaTeMaTHYECKUM
AQHAJIN30M, TaK U C pelIeHHEM YpaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAEIAETCS
(bopMHpPOBaHUIO YMEHHS BBIpa)kaTh (hOpMyJIaMH 3aBUCUMOCTH MEX/Y Pa3IMUYHbIMU BETUUYNHAMH,
UCCJIEIOBATh IOJIy4eHHbIE (PYHKIMH, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTelbHON
JIMHUY HallEJIeH Ha pa3BUTHE YMEHHUM U HABBIKOB, TO3BOJIAIOIINX BBIPAKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaIUTUUYECKOH, rpapuueckoil u cioBecHoM. Ero mszyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3aI[1H, NCIIOJIb30BaHUIO aHATIOTHI.

ConepxarenpHas JnHHAS «Hagana maremaTHdeckoro aHaian3a» IMO3BOJSET CYIIECTBEHHO
pacUIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKJIAIHBIX 3a]1a4, JOCTYITHBIX 00yYaroIuMCsl, TaK
KaK y HHUX MOSBJISETCS BO3MOXKHOCTh CTPOUTH TPapUKU CIOKHBIX (DYHKLIHH, OMPENeNarTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMEAAN GUryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTH M YCKOpPEHHMs IporeccoB. JlaHHas conepkaTelbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOKHOCTH IIOCTPOCHMS MATEMATUYECKUX MOJEIIEH PEANIBHBIX CUTYalUH, [I03BOJISIET HAXOIUTh



HaWIydlllee pelIeHHWE B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-d)KOHOMUYECKHX, 3a/Jayax.
3HAKOMCTBO C OCHOBAMH MaT€MaTUYECKOTO aHaIHM3a CIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-JIOTMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUN pacro3HaBaTh
MPOSIBIICHUST 3aKOHOB MAaTEMAaTUKH B HayKe, TeXHUKE W UCKyccTBe. OOydaromuecs: y3HAIOT O
BBIJIAIOIIUXCS pe3ysbTaTax, MOJTYYEHHBIX B XOJE pPa3BUTHUsS MAaTeMaTUKU KaK HAyKH, U 00 HX
aBTOpax.

CopneprxaTenbHO-MeToANYeCKast TMHUS «MHOXKECTBA U JIOTHKa) BKIIIOYAET B C€0sI 2JIEMEHTHI
TEOPUM MHOXKECTB M MaTeMaTHYeCKOW JIOTHMKU. TeopeTHMKO-MHOMKECTBEHHBIE IPEICTABICHUS
IPOHM3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTHKH U IPEJIaraloT Hanbosee yHUBEpCabHBIN S3bIK,
OOBEIMHAIOIIMN BCE pas3felbl MaTeMaTHUKd M €€ NPWIOKEHUI, OHM CBSA3BIBAIOT pa3HbIE
MaTeMaTUYeCKUe JUCLUUIUIMHBI U HUX NPWIOKEHUs B eAuHoe ueinoe. [loatomy BaxHO naTh
BO3MOXHOCTh OOyuarolmeMycs I[OHUMAaTh TEOPETHUKO-MHOXECTBEHHBINH SI3bIK COBPEMEHHOMU
MaTEMaTUKHU U UCIIOJIb30BATh €T0 I BBIPAXKEHUSI CBOMX MbICIIEH. [[pyruM BaKHBIM IPU3HAKOM
MaTeMaTHUKU KaK HayKH CleJyeT NpU3HAaThb CBONCTBEHHYIO €W CTpOroctb OOOCHOBaHHMH U
CJIEZIOBaHUE OINPENEIEHHBIM IIPAaBUIaM IIOCTPOCHUS J0KA3aTEIbCTB. 3HAKOMCTBO C DJIEMEHTaMU
MaTeMaTHYECKOM JIOTUKU CHOCOOCTBYET PAa3BUTHIO JIOTMYECKOI'O MBILIUIEHUS OOy4aroIuxcs,
MO3BOJISIET MM CTPOUTH CBOU PACCY’KJCHHUS Ha OCHOBE JIOTHUECKUX MPaBMil, (GOPMUPYET HABBIKU
KPUTUYECKOT'O MBIIIJICHHUS.

B yueGHOM Kypce «Anredpa u Hauajga MaTeMaTHYECKOTO aHaIN3ay» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIHPOBAHUS, KOTOpPHIE IPHU3BaHBl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB ITOCTPOEHHUS MOJIENIEH pEeaNIbHbIX CUTyallui, UCCIECOBAaHUS ITUX MOJIENEH C MTOMOILbIO
amnmapara aiareOpbl U MaTeMaTHYeCKOro aHalNW3a, WHTEPIPETAIlH TOJYYEeHHBIX pPe3yJIbTaTOB.
Takue 3agaHusl BIUIETEHbl B KaXAbld M3 PA3JeNIOB MPOrPaMMbl, MOCKOJBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIb3YETCSl JUIsl pelIeHHs NpUKIagHbIX 3aaad. [Ipu pemenun
pealbHBIX MPAKTUYECKUX 3a/1a4 00y4aronuecs pa3BUBalOT HAOII0JaTeIbHOCTh, YMEHIE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, UCIOIb30BaTh aHAJIOTHIO, 00001IaTh 1 KOHKPETU3UPOBATh
npobiemy. JledarenpbHOoCcTh MO (OPMHUPOBAHHIO HABBIKOB pEIICHUS MPHUKIAJHBIX 3a/1a4
OpraHusyercs B TIpolecce H3Y4YeHHsS BCeX TeM YydeOHOro Kypca «AusreOpa W Hauana
MaTEMaTHYECKOTO aHAIIN3a».

Ha uzyuenne yueGHOro Kypca «Anredpa 1 Hauajga MaTeMAaTUYECKOTO aHAJIN3a» OTBOJUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HeJIeNI0).



COJAEPKAHUE OBYYEHUA

10 KUIACC

Yucia 1 BbIYUCIEHHUA

Panmonaneubie yncina. OOBIKHOBEHHBIC W JECATUYHBIC APOOU, TIPOIEHTHI, OECKOHEYHBIE
nepuoanueckue Apoou. [Ipumenenue npoOeii v IPOLEHTOB JIJIsl PEIICHUs MPUKIIATHBIX 3a71a9 U3
Pa3JIMYHBIX OTPACIIE 3HAHUMN U PEATIbHON KU3HU.

JevicTBuTenbHble YKcla. PanMoHanbHBIE W HMPpAMOHAIBHBIE YHCla. ApupMETHYECKHE
onepauuy C JCUCTBUTEIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIIBHOIO YMCIIA U €r0 CBOMCTBA.
[TpuOmmkE€HHbIE BBIYUCICHHUSA, MpaBWIa OKPYIJICHHs, TPUKUIKA U OIEHKa pe3ylbTaTra

BBIYHUCIIEHUN.

Crenensb ¢ nenbiM nokaszarenem. bunom Herotona. Vcnonb3oBanue noaxonsieil GpopMsl
3allACU AEUCTBUTEIBHBIX YUCEI Ul PEILICHUS IPAKTUYECKUX 3a7ad U IIPEICTABICHUS JaHHBIX.

ApudmeTnieckuii KOpeHb HATYPaIbHOW CTENIEHHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM U €€ CBOWCTBA, CTEMEHb C JEHCTBUTEIbHBIM
II0Ka3aTeJIEM.

Jlorapudm yucna. CoiictBa norapudma. JlecaTuunbie 1 HaTypaIbHbIE JOrapu(pMBbI.

CI/IHyc, KOCHUHYC, TAHI'CHC, KOTAHI'CHC YHCJIIOBOTO apryMecHTa. ApKCI/IHy'C, APKKOCHUHYC U
APKTAHI'CHC YUCJIOBOI'0 apryMecHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUS. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCWIBHBIE ypaBHEHUS U YpaBHEHUA-CIIeICTBUs. HepaBeHCTBO, pelieHne HEpaBEeHCTBA.

OcCHOBHBIE METO/bI PELIECHUS LENbIX U IpOOHO-pallMOHATIbHBIX YPABHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleneHne MHOrowIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. MHorounens! ¢ ueiasiMu kodpdunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTEIICHU U KOPHH.

WppanmonaneHble ypaBHeHUs. OCHOBHBIE METO/BI PELIEHHSI UPPALIMOHAIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUMN.

[Tpeobpa3zoBanue BbIpaKeHHM, COlepKalIiX JorapudMel.

Jlorapudpmuueckne ypaBHeHUs. OCHOBHBIE METOIBI PEIICHUS JIOTAPUPMUIECKUX
YPaBHEHHUHU.



OcHoOBHBIE TpUroHOMeTpHueckue ¢(opmyisl. I[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHOMEeTpU4ECKUX YPAaBHEHUM.

Pemienne cucreM IMHEHHBIX ypaBHEHUM. Marpuia CHUCTEMbl JIMHEHHBIX YpPaBHEHUM.
Onpenenuresib MaTpUlbl 2X2, €ro TEOMETPUYECKHMH CMBICI U CBOWCTBA, BBIYUCIICHUE
€ro 3Ha4YCHMs, MPUMEHEHUE OIpPEACIUTENsT [Js PEIICHUS CHUCTEMbl JIMHEWHBIX YpaBHEHUH.
Pemienne npukiagHbIX 3a7ad ¢ MOMOIIBIO CHCTEMBI JIMHEHMHBIX ypaBHeHWH. MccienoBanue
MOCTPOEHHON MOJIENU C TOMOIIBIO MATPUIL U OIIPEIeTUTENCH.

ITocTpoeHrne MaTeMaTM4eCKUX MOJEIEH PEaJbHOW CUTYalMH C IIOMOLIbIO YPAaBHEHUU H
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a1a4 U 3a1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU U pealbHON KU3HU.

DOyHKIUM U rpapuKu

OyHkuus, crnocobbl 3agaHusd (yHkuuu. B3auMmuo oOpaTHble (QyHkumu. Kommosunus
¢ynkuuii. ['paduk dyHknun. JneMeHTapHbIe TPeoOpa3oBaHus rpaduKOB (PyHKITHIA.

OO6nacTp ompeneneHuss 1 MHOXKECTBO 3Ha4eHu ¢yHkumu. Hymn ¢ysxmuun. [IpomexyTtku
3HaKomocTossHCTBA. YETHble M Heu€éTHble QyHkuuu. [lepmogmueckue dynkumu. I[IpomexyTku
MOHOTOHHOCTH (yHKIMH. MakCUMyMbl 1 MUHUMYMBbI (pyHKIMH. Hanbomnpinee u HanMeHbIee
3HaueHHS (QYHKIMH Ha IPOMEXKYTKE.

Jlunelinasi, KBapaTHYHas U APOOHO-IUHEHHAS PYHKINU. DIeMEHTapHOE UCCIICAOBAaHUE U
HOCTPOEHHE UX TPa(UKOB.

CreneHHass (yHKUIUS C HaTypajbHBIM W LIENbIM IoOKa3areneM. EE cBoiictBa u rpaduk.
CpoiicTBa 1 rpaduK KOpHS N-Oi CTENeHW Kak (yHKIUH OOpaTHOI CTENEHH C HaTypaJbHBIM
IIOKa3aTeIeM.

[Toka3zarenbHas u norapupmuueckas (yHKINHU, UX CBOMcTBa M rpaduku. Mcnons3oBaHue
rpadukoB QYHKIMN JUI pelIeHUs] ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEJEIEHUE TPUTOHOMETPHUECKUX  (DyHKIHIHA
YHUCIIOBOT'O apryMeHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEAIBHBIX IpoIieccax U siBieHusX. [ paduku peaabHbIX
3aBUCUMOCTEM.

Havana MaTeMaTH4eCKOro aHAJIN3a

ITocnenoBaTeILHOCTH, CIIOCOOBI 3aaHus MOCen0BaTenbHOCTEH. MeTol MaTeMaTHIECKO
WHAYKUMA. MOHOTOHHBIE M OrpaHUYEHHBIE MOCIEI0BATEIbHOCTH. MCTOpHs BO3HMKHOBEHUS
MaTeMaTHYeCKOr0 aHaJIN3a KaK aHaInu3a OECKOHEUYHO MaJbIX.

Apudmernueckass U reomeTpuyeckas — nporpeccur.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOILIEH Te€OMETPHUECKOW MpPOrpecCu.
JIMHEeNHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMyna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUU ISl PELIEHMSI pEAJIbHBIX 3a]1a4 IPUKJIAJHOIO XapaKkTepa.



HenpepsiBHBIC QYHKIIMH U X CBOMCTBA. TOYKHU pa3pbiBa. ACUMIITOTHI TPaGUKOB (DYHKITHIA.
CaoiicTBa (hyHKIMI HENpPEpHIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JIJIsl pEIIEHUs] HEPaBEHCTB.
[IprMeHeHre CBOMCTB HEMPEPhIBHBIX (DYHKIIUI JIsl pEIICHUs 3a/1a4.

I[lepBast u Bropast mpon3BoaHble QyHKIMU. OnpeneneHne, reoMeTpuYecKuid U (PU3NIECKHA
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduKy pyHKINH.

[TpousBoHbIC NIeMeHTapHbBIX GyHKIUH. [Ipon3BoIHAS CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMMO3UINH (YHKIIHH.

MHo:KecTBa M JIOTHKA
MHOXeCTBO, omnepaluy HajJ MHOXECTBaMHU U UX cBoicTBa. [narpammel Diinepa—Benna.
[IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i ONHUCAHMS PEaJbHBIX MNPOLECCOB U

SIBJICHUH, TIPY PEIICHUH 3a/Ja4 U3 JPYTUX Y4EOHBIX IIPEIMETOB.

OnpenencHue, TeOpeMa, CBOMCTBO MATEMaTHYECKOTO 00BEKTA, CIICACTBUE, JOKA3aTEIbCTBO,
PaBHOCHIIbHBIC YPaBHCHHUSI.

11 KJIIACC

Yucia 1 BLIYUCIECHUSA

Harypanpuble u wnensle uucna. [IpuMeHeHHME NPU3HAKOB JEIUMOCTH IIEJBIX YHUCEN,
HauOonbIui oomui nenutens (nanee — HOJl) u Haumensiiee obmiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOJIYJIIO, JIropuT™Ma EBKIIM/Ia [UTs peieHus 3a4a4 B LEIbIX YHCIaX.

KommnekcHble uMcna. Anrebpanueckass W TpUTOHOMETpUYecKas (QOpMbBI  3amuCH
KOMIUIEKCHOTO yucia. ApupMeTHUeCcKHe ONepaluy ¢ KOMIUIEKCHBIMU unciaMmu. M3o0pakenue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOM mockoctu. Popmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOTO 4ucia. llpuMeHeHne KOMIUJIEKCHBIX 4YHCeNl JUIS pelieHus (U3HUecKUx u
FEOMETPUUYECKUX 3a7ad.

Y];)aBHeHHﬂ H HEPABCHCTBA

Cucrema u COBOKYITHOCTH ypaBHeHI/II\/JI N HCPABCHCTB. PaBHOCHIBLHBIC CHCTEMBI U CHCTEMBI-
CIICACTBHA. PaBHOCHIBHEIE HCPAaBCHCTBA.

O100p KOpHEW TPUTOHOMETPUYECKUX YpPaBHEHMH C MOMOILBIO TPUTOHOMETPUUECKOI
OKpYXHOCTH. Pelnienne TpuroHoMeTpu4eckiux HEpaBeHCTB.

OcHOBHBIC MCTOJbI pCHICHUS IMMOKA3ATCIbHBIX U JIOFapI/I(i)MI/I‘-IeCKI/IX HCPABCHCTB.
OcHOBHBIC MCTOJbI pCHICHUA UPPALUMOHAJIBHBIX HCPABCHCTB.

OcCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN PAllMOHAJIBHBIX, HPPALlMOHAIIBHBIX,
MOKa3aTeIbHbBIX U JOrapu(MUUECKUX YpaBHEHHI.



VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C ITApaMeTPaMHU.

[IpumeHeHre ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MaTEMaTHMUECKUX 3aj1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAyKH W PEAITbHOM JKW3HM, WHTEPHpETalus IOJIy4YEeHHBIX
pe3yJIbTaTOoB.

DOyHKIUM U TpadpuKu

I'padux xommosunmu ¢yHkimid. ['eomerpudeckne oOpas3bl YpaBHEHUH M HEPABEHCTB HA
KOOpPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaPUKU.

['padmyeckue METOIbI pELLICHUS] YPAaBHEHUI 1 HEpaBeHCTB. | 'paduueckiie MEeTO bl peLICHHS
3a/1a4 ¢ IapaMeTpamu.

Hcnonb3oBanue rpadukoB (yHKIMH JUIsI UCCIEIOBaHUS IPOLIECCOB M 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U pPeallbHOW KHU3HH.

Havana MaTeMaTH4eCKOro aHaJIU3a

[TpuMeHeHne POU3BOAHON K MCCIIEOBaHNIO (PYHKIMH HA MOHOTOHHOCTh U SKCTPEMYMBI.
HaxosxneHne HauOobIIero 1 HAMMEHbLIEro 3HaYeHN I HeNTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpuMeHeHne TPOW3BOAHOM /JIsi HAXOXKICHUS HAWIYYIIET0 PEIICHUS B TPHKIATHBIX
3a7a4ax, s ONpeNeNIieHHS CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (OpMYJIONW HIIH
rpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO IEepBOOOpa3HBIX. [lepBoOOpa3HbIC AIEMEHTAPHBIX
¢bynkuuid. [TpaBuiia HAX0XKIEHUS TIEPBOOOPA3HBIX.

Wurerpain. ['eomeTpuyeckuil CMBICI UHTErpaja. Beryucienue onpeneaéHHoro HHrerpaia
1o popmyne HoroTona-Jleli6Huma.

HpI/IMeHeHI/Ie HUHTCrpala IJId HAXOXKACHUA IUIOIAZEeN INIOCKUX (1)I/Il"yp u 00BEMOB
TCOMETPHUICCKUX TCII.

[Tpumeps! pemeHuil nuddepeHInanbHbIX YpaBHEHHH. MaTteMaTudeckoe MoJeNupoBaHHe
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3YJIbBTATbI OCBOEHMS YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHbIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbBI

1) IpaxKAaHCKOI0 BOCIIUTAHUA:

c(OPMHPOBAHHOCTh  TPAKIAHCKOH TMO3WIMH  OOy4yaromerocss Kak AakTHBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHH, NPOIELyp TIPakJaHCKOro oOIIecTBa
(BBIOOpPBI, OIMPOCHI U JAPYTo€), YMEHHE B3aWMOJEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMU B
COOTBETCTBUU C X QYHKIUSIMU H Ha3HAUYCHUEM;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMUPOBAHHOCTh POCCUIMCKON T'Pa)TaHCKOW MACHTUYHOCTH, YBAKECHHS K MPOILJIOMY H
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCUMCKUX
MaTeMaTUKOB W POCCUHCKON MaTeMaTH4YECKOM IIKOJbI, UCMOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOrO0  Hapona, Cc(hOPMHUPOBAHHOCTD
HPAaBCTBCHHOI'O CO3HAHUSA, OTUYCCKOTO MOBCACHUA, CBA3AHHOI'O C IMPAKTUYCCKUM IMPUMCHCHUCM
JOCTHDKEHUIH HayKH M JCATEIBHOCTBIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIZa B TMOCTPOCHHE
YCTOMYHUBOTO OYAyIIEro;

4) ICTETUHYECCKOIro BOCIIMTAHUA:

9CTETUYCCKOC OTHOMICHUC K MHUPY, BKIIIOYAaA 3CTCTUKY MATCMATHYCCKUX SaKOHOMepHOCTGﬁ,
O6’L€KTOB, 3aaay, peH.IeHPIfI, paCCY)KHeHHﬁ, BOCIIPUUMYUBOCTE K MATEMATUYCCKUM AaCIICKTaM
PA3IMYHBIX BUAOB UCKYCCTBA,

5) ¢pu3nyeckoro BocnuTaHMN:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 3/[0pPOBOTO
u Oe3omacHoro o0pa3a >KHW3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryNisapHas (u3nuecKkas akTHBHOCTB),
(1)I/ISI/I‘I€CKOG COBCPHICHCTBOBAHUEC ITPH 3aHATHUAX CHOpTI/IBHO-O3)IOpOBPIT€.]'IBHOI>i JACATCIIBbHOCTBIO,

6) TPy10BOT'0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAHHE LIEHHOCTH TPYJOJI00Ms, HHTEpEC K Pa3IU4HbIM chepam
npoecCHOHANBHOM AEsITeTbHOCTH, CBSI3aHHBIM C MAaT€MaTHKON U €€ MPUIIOKEHUSMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymeld mnpodeccud U Ppealn30BBIBATE COOCTBEHHBIE
JKU3HEHHBbIE IUJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U



caM000pa30BaHuUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7a4 MaTeMAaTHUECKON HANPaBICHHOCTH;

7) 3K0JIOrH4eCcKOr0 BOCIIHTAHHUS:

Cc()OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJbTYyphl, TMOHUMAHHE BIUSHHUS COLHMAIBHO-
SKOHOMHYECKHX IPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX POOIIeM, OpUEHTAIHS HAa TPUMEHEHNE MaTEMaTHUECKIX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY Kalollel cpe/ibl, INIaHUPOBAHUE TIOCTYIKOB U OLEHKU
UX BO3MOXKHBIX MTOCJIEICTBUM JIJISi OKPY KAIOIIEH CPEJIbl;

8) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKHd U OOIIECCTBEHHOW MPAKTHUKH, HOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cQepsl
YEJI0BEUYECKOU NIESATENIbHOCTH, 3TANlOB €€ Pa3BUTHS U 3HAYUMOCTHU JUISl PA3BUTHS LIUBUIIM3ALINH,
OBJIaJICHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTU4YECKOW KyJbTYpOU KaK CpPeJICTBOM IMO3HAHMS MHPA,
TOTOBHOCTh OCYLIECTBJISATh MPOEKTHYIO U UCCIEI0BATEIbCKYIO AEATEIbHOCTh NHIMBUYAIbHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/bHBIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble Joruyeckue geiicTBus:

BBISBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAYy MOHATHAMH, (OpMYyIUpOBaTH ONpEAETCHUs  MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAHUSA JUIsl 0OOOLIEeHUS u
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOTIO aHAIN3a;

BOCIIPUHUMATh, (POPMYIHpPOBATH M MPEOOPa3OBBIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTHUBOpeuus B (hakrax,
JaHHBIX, HaOMIONEHUSIX U  YTBEPXKIEHUSX, TMpeasaraTb KpPUTEpUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

JIeNaTh BBIBOJBI C HCIONH30BAaHHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX U HHIIYKTUBHBIX
YMO3aKJIFOUCHHH, YMO3aKITFOUSHHH 110 aHAJIOTHH;

MIPOBOAMTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIAEHUH (IIPsIMbIE U OT
OPOTHBHOTO), BBICTPAUBaTh apPryMEHTAlUI0, TPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKICHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 pelieHns yueOHoM 3ajauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).



Ba3oBrbIe ucciaenoBareLCKHE NeliCTBHA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HaHUs, (HOPMYIUPOBAThH
BOTIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIMIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIPHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJICIOBAHHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, SBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEH MEXIy 00BEKTaMH, SIBJICHUSMHU, ITPOLIECCAMU,

CaMOCTOATEIILHO (OPMYJIMPOBATh OOOOIIEHHS M BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIF0IEHHUs, UCCIICIOBAHMSI, OICHUBATH JOCTOBEPHOCTD MOJyUYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
000011IEHHI;

IMPOrHO3UPOBATH BO3MOXKXHOC PA3BUTUC MPOLCCCA, a TAKIKC BbIABUTATH IMPCAIIOJIOXKCHUA O
€T'0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

PaGora ¢ undopmaunmeii:

BBIABJIATH I[e(i)I/IIII/ITI)I I/IH(i)OpMaIII/II/I, JaHHBbIX, H€O6XOIII/IMI)IX IJIs1 OTBCTA HAa BOIIPOC U JJIA
PCLICHUA 3a1a4H;

BbIOMpaTh MHGOpPMALMIO M3 HCTOYHUKOB  pa3IMYHBIX THUIIOB, AaHaJIU3UPOBATh,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHMOPMAIMIO Ppa3IUYHBIX BUAOB U  (opMm
IIPEICTABIICHNUS;

CTPYKTYpPHPOBaTh HH(POPMALINIO, IPEACTABIATH €€ B PA3IMUHBIX POpMax, WILTFOCTPUPOBATh
rpaduvecKu;

OLIEHUBAThb HAAE&KHOCTh HHGPOpPMAMM IO  CaMOCTOSATENbHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS
Oomenmne:

BOCIIPUHUMATL U q)OpMy.]'II/IpOBaTL CYKACHUA B COOTBCTCTBHU C YCIOBUSAMU U LCIAMHU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IHCBMCHHBIX
TCKCTAaX, 1aBaTh ITOACHCHHS 11O XO4Y PCHICHUA 3a/1a91, KOMMCHTUPOBATH HOHy‘lGHHLIﬁ pe3yiibTarT;

B XO7e 0OCYXIEeHMs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOH TeMbl, MPOOJIEMBI,
pemaeMoil 3a1ayu, BBICKA3bIBATh WJIEH, HAllEJICHHbIE HAa MOWMCK PELIeHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXKICHUSMH JPYTUX YYaCTHUKOB JMANOra, OOHapyKMBAaTh pa3jMyle M CXOJICTBO
MO3UIHH, B KOPPEKTHOM opMe GOopMyIIMPOBATH Pa3HOTIACcHsI, CBOM BO3PAXKEHUS;

MPEACTABISATh PE3YJbTAThl PELICHUs 3aJaud, SKCIIEPUMEHTA, WCCIEAOBaHUS, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAaT BRICTYIUICHUS C YIETOM 3a]1a4 MPE3EHTAIIMN U 0COOCHHOCTEH
ayIUTOPUH.



PeryassiTuBHble yHHBepcaJbHbIe yUeOHbIE 1eiiCTBUS
Camoopranusanus:

COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 3aJjaud, BBIOMpaTh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pEIICHUH ¢ yu€TOM HOBOM HHpOopMaLuu.

CaMOKOHTPOJIb, 3MOUHOHAJBLHBLIA HHTEJLJIEKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIIAEMBIX NEHCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3yJIbTATOB, BJIAIETh CIIOCOOAMHU CAMONIPOBEPKU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa PELICHHs MaTEMaTUYECKOU 3a/1a4H;

MPEABUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPUM PELICHUM 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JNaHHBIX, HANJICHHBIX OMIMOOK,
BBIIBJIEHHBIX TPYJIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBACHATH IPUUUHBI JOCTUKECHUS
WIM HENOCTH)KEHUS pe3yJIbTaTOB JESITENbHOCTH, HAaxOIuUTh OIIMOKY, /[JaBaTb OLEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMmecTHanA ACATECJIbHOCTD:

MOHUMATh M UCIOJIB30BaTh MPEHMYIIECTBA KOMAaHIHONH W WHIWBHIYaJbHONH pPabOThI TpU
PCIICHHUN y‘~I66HI)IX 3aaa4, IIpUHHUMATh MCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHu3allii0 COBMECTHOM pPa0OTHI, paclpelneNisaTh BHIbI padoT, JOrOBapUBATHCS, OOCYXIATh
MIpoILIeCC U Pe3yiabTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (Gopmax paboThl (0O0Cyx aAeHHs, OOMEH MHEHHUMH, «MO3TOBBIC
[ITYPMBD) ¥ MHBIE), BBITOJHITH CBOO YaCTh PAOOTHI M KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJleHaMH KOMaHIbl, OLIEHHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUN MPOIYKT MO KPHUTEPUSM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS.

MNPEAMETHBIE PE3YJIBTATHI

K xonmy ob6ydenuss B 10 kjacce oOyyaroIIMiCs IMOJyYUT CJEIYIOIIME IPEIMETHbIE
pe3ynbTaThl MO OTIENBHBIM TeMaM palbouell mporpammbl yuyeOHOro Kypca «AinreOpa u Hayaia
MaTeMaTHYeCKOro aHAJIN3ay:

Yuciia 1 BLIYMCJIEHUA:
CBO60}1HO OHepI/IpOBaTI) IIOHATUAMMU . paHI/IOHaJ'H)HOG Yqucio, 6GCKOHeqHa$I nepnogmquKas[
Ipo0b, TPOIEHTHI, UPPAIMOHATHLHOE YHUCIIO, MHOKECTBA PAIMOHAIBHBIX U JEHCTBUTEIBHBIX

YUCeIl, MOAYJIb JIECTBUTEIIFHOTO qucia,

MIPUMEHSATH IPOOH M TIPOLICHTHI VISl PEIICHUS MPUKIIAIHBIX 3a1a49 U3 Pa3IUIHBIX OTpacien
3HAHUU U pEAIbHOM )KU3HH;



NPUMEHSTh NPUOIMKEHHBIE BBIYKCICHUS, MpaBWJIa OKPYTJCHHUS, MPUKUAKY U OLEHKY
pe3yibTaTa BEIUUCICHUN;

CBOGOI[HO ONeprupoBaTh MOHATHCM: CTCICHL C HCJIBIM II0KA3aTCICM, HCIIOJb30BATh
MOAXOJAIIYTO (bopMy 3aIucu ﬂeﬁCTBHTCHBHBIX YUCCI A PpCHICHUSA IMPAKTUYCCKHUX 3ada4 H
NpeaACTaBICHUA JaHHBIX,

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOI CTEIICHH;
CcBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAJILHBIM I10Ka3aTelIEM;

CBOOOZHO ONEpPHPOBATh IMOHATHUAMHU: JOrapu(M duCla, NECATUYHBIC M HATypajbHBIC
J0TapuQMmBbl;

CBOOOJHO ONEPUPOBATH MOHSATUSMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHTE€HC YHCIIOBOTO
apryMeHra;

OIEPUPOBATH MOHATUAMU: APKCUHYC, aPKKOCHHYC U aPKTAHI'€HC YHACIOBOTO apryMEHTAa.
YpaBHeHUs M HEpaBEHCTBA:

CBO6OI[HO OIICPHUPOBATH NOHATUAMM: TOXKICCTBO, YPAaBHCHUC, HCPABCHCTBO, PABHOCHUJIBHBIC
YpaBHCHUA U YPABHCHUA-CIICACTBUS, pABHOCUJIbHBIC HCPABCHCTBA,

IPUMEHSTh Pa3IMYHbIE METOJbl PELIEHHUs] PALUOHAIBHBIX M JPOOHO-pAllMOHATIBHBIX
YPaBHEHUH, IPUMEHATb METOJ UHTEPBAJIOB Il PELICHUS HEPABEHCTB;

CBO60,I[HO OncpupoBaTh MOHATHAMH: MHOI'OYICH OT OI[HOﬁ nepeMeHHoﬁ, MHOI'O4JICH C
OCJIbIMHA KOB(I)(bI/IHI/IeHTaMI/I, KOpHH MHOI'OYJICHA, IPUMCHATH ACJICHUC MHOT'OYJICHA HA MHOT'OYJICH
C OCTATKOM, TCOpPEMY B€3y H TCOpEMY Buera JJIA pCIICHUA 3a1a4;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CHCT€Ma JIMHEHHBIX YpaBHEHUH, MaTpulia,
ONpeAeNuTeNb MaTpUllbl 2 X2 W €ero TreoOMETPUYECKH CMBICI, MCIONb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BIYUCIECHHS €r0 3HAYEHUs, IPUMEHSTh ONPEACIUTENN Ul PEILICHUS
CHUCTEMBI JIMHEMHBIX YPAaBHEHUH, MOJCIHPOBATh PEAIbHBIE CUTYallUH C IIOMOLIBIO CHCTEMBI
JUHEHUHBIX YPaBHEHMM, WCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBKO MaTpull U
ONPEIETUTENEH, HHTEPIIPETUPOBATH ITOJTYUYEHHBIN pe3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JCHCTBUM C KOpHAMU IS npeo6pa30BaHI/1;1 BBIpa)KeHPIﬁ;

BBITIOJIHATH npeo6pa30BaHI/151 YHCIOBBIX BBIpa)KeHI/Iﬁ , CoACpiKaluxX CTCIICHU C
palrOHaJIbHBIM IMOKA3aTCIIEM,

UCIIONIb30BaTh  CBOMCTBAa  JjorapudmoB g  mpeoOpa3oBaHMsl  JOrapUPMHUUECKUX
BBIPAKECHMUI;

CBOOOAHO  ONepUpoBaTh  TOHATUSMHU:  HUPPALMOHAIbHBIE,  IOKa3aTelbHble U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TpUTOHOMETpUYeckue  (Gopmyasl A HpeoOpazoBaHUS
TPUTOHOMETPUYECKUX BBIPAKCHUN;



CBOOOJHO ONEpUpPOBATh IOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHME, IPUMEHSTH
HEo0Xo1uMBbIe (OPMYITBI ISl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOACIIUPOBATE PCAJIbHBIC CHUTyallUM Ha MA3bIKC aﬂre6pLI, COCTaBJISITb  BBIPAXXCHUA,
yYpaBHEHHsI, HEpPAaBEHCTBAa 110 YCJIOBUIO 3a/layd, KCCICIOBAaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAHUEM allfapaTa areOpsi.

DyHKIUHA U TPaPUKH:

CBOOOZHO ONEPHPOBATH MOHATUSAMH: (DYHKIHS, CIIOCOOBI 3amaHus (DYHKIUH, B3aHMHO
oOparHble (QyHKUIMH, KOMIO3UIMUSA (YyHKIHMHA, rpaduk (yHKIHMH, BBIIONHATH 3JIEMEHTapHBIC
npeoOpa3zoBanusi rpaduKoB PYHKIINM;

CBOOOZHO ONEpPHPOBATH IMOHATUSAMH: OOJACTh ONPENENEHHS M MHOXECTBO 3HAYCHHH
byHKIMY, HYJIU QYHKINH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: YETHbIE U HEUYETHbIE (YHKLUHU, NEPUOAUYECKUE
(GYHKLIMH, OPOMEKYTKM MOHOTOHHOCTH (DYHKUMH, MaKCUMyMbl U MHUHUMYMbI (YHKIHH,
HanOoJIbIIIee M HAMMEHbIIee 3HaYeHNE (PYHKIIUU Ha TIPOMEKYTKE;

CBOOOJTHO ONEpPHPOBATh MHMOHATUSAMM: CTENEeHHAas (QYHKLUMSA C HATypaJbHbIM U I€JIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIMU C HATypaJlbHBIM M IIEJBIM MOKa3aTejeM, rpaduk
KOPHS N-0i CTENeH! KaK (yHKLUU 0OpaTHOM CTENEHU C HaTypaJIbHbIM [IOKA3aTeIeM;

ONEepUpOBATh MOHATUSAMM: JIMHEHHas, KBaJgpaTHuHas MU JApoOHO-IMHEHHas QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEpUPOBATh MOHATHUAMH: TOKa3aTeJdbHAs W Jorapupmuueckas (QyHKIHH, UX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPABHEHUIA;

CBOOOJHO OINEPUPOBATH IMOHATHUSMHU: TPUTOHOMETPHYECKAs OKPY>KHOCTb, OIpeAesieHUE
TPUTOHOMETPHUUYECKUX (DYHKIUN YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Ipauku (QYHKUUH [UId MCCIEeOBaHMS MPOLIECCOB M 3aBHCUMOCTEH mpu
pelIeHnH 3a/ad U3 JAPYTUX y4yeOHBIX NMPEAMETOB U PEabHOM JKMU3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTHU MEXY BEIIMYNHAMU;

Havana mareMaTH4ecKkoro aHajmsa:

CBOOOJHO ONEpUPOBATH MOHATHAMH: apudmerndeckas U T€OMETpuUecKass Iporpeccus,
0eckoHeuHO yOBIBaroIasi FreOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIN U SKCIIOHEHIIMAIbHBIM POCT,
(bopMyIia CI0XKHBIX NPOLIEHTOB, UMETh MPE/ICTABICHUE O KOHCTAHTE;

HCITOJIB30BATh MTPOTPECCUU JJI PELICHUS PEAIBHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPHUPOBATH  MOHATHAMHU:  IOCIEAOBAaTENBHOCTh,  CIHOCOOBI  3aJaHMs
[IOCJIEI0OBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIEN0BATEILHOCTH, [IOHUMATh OCHOBBI

3apOKACHUA MAaTEMATUYCCKOTO aHAJIM3a KaK aHaJIn3a OECKOHEUHO MaJIbIX;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: HEMpepbIBHbIE (YHKIMM, TOYKU pa3pbiBa rpaduka
(GYHKIIUHM, aCUMIITOTHI rpaduka GyHKIUY;



CBOOOJTHO ONEpUpOBaTh MOHATHEM: (YHKIHSA, HENpEepblBHAs Ha OTPE3Ke, NPUMEHSTH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH 7151 pEIICHU 3a/1a4;

CBOOOMHO OINEpPHPOBATh MOHITHSIMH: TIepBasi W BTOpas MPOU3BOJAHBIC (DYHKINU,
KacaresibHas K TpaduKy QyHKINH;

BBIYHUCIIATH IPOU3BO/IHBIE CYMMBI, IPOU3BECHHUS, YACTHOTO U KOMIIO3ULIUU JBYX (DYHKIHH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

HCITOJIH30BaTh TEOMETPUUYECKUA U (PU3NUECKHUIA CMBICI MPOU3BOTHOM JJIs PEIICHUS 3a/1a4.
MHo:xecTBa H JIOTHKA:
CBOOOJTHO ONEpUPOBATH MOHATHUSIMU: MHOXECTBO, OIIepaIliy HaJ MHOYKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jijisi OMUCAHUS peajbHbIX MPOILIECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH IMOHATUSAMHU: OIpEAEIeHHEe, TeopeMa, YpaBHEHUE-CIIEeICTBUE,
CBOMCTBO MAaTeMaTH4eCKOro OO0BEKTa, J0Ka3aTeIbCTBO, PpABHOCWIbHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K konny obOywenuss B 11 kiacce oOydaroluiicsi HOJYYUT CIEAYIOLIME NPEAMETHbBIE
pe3yJbTaThl MO OTIENbHBIM TeMaM pabodeil mporpaMmsbl yueOHOro Kypca «AusreOpa u Hadana
MaTEeMaTUYECKOI0 aHaJIN3a»:

Yucaa ¥ BLIYUCIEHUS
CBO6OI[HO OINICPpHUPOBATE TMOHATHAMH: HATypaJlbHOC W NCJIOC YHUCIO0, MHOXECTBaA
HATYpPaJIbHBIX U LOEJbIX YUCCII, UCIIOJIb30BATh IIPHU3HAKU ACIIMMOCTH LECJIbIX YUCCII, HOI[ n HOK

HaTypaJIbHBIX YUCEII IJIA pCHICHUSA 3a/]a4, IPUMCHATDb aJITOPUTM EBKJ’II/IJIa;

CBO6OI[HO OIICpHUPOBATH NOHATUCM OCTATKA 110 MOAYIJIIO, 3alIUChIBATH HATYPAJIbHBIC YUCJIa B
PA3JIMYHBIX MMO3UIUOHHBIX CUCTEMAX CYHUCIICHUA,

CBOOOJHO OINEPUPOBATh MOHATHSAMH: KOMILJIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIsATh KOMIUICKCHBIE YHCIa B alreOpandyeckoil 1 TpUroHOMETpUYECKoi opme,
BBITNOJIHATH apu(METHUECKHE ONIEPALUU ¢ HUMH U N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHusI U HepaBeHCTBA:

CBO60I[HO OIICpHUPOBATH TTOHATHUSAMMU: HppalMOHAJILHBIC, I10Ka3aTCIBbHBIC n
norapnchquCKHe HCPaAaBCHCTBA, HAXOJUTH UX PCHICHUA C TIOMOIIBIO PaBHOCHUIIBHBIX IIEPEXO0B,

OCYHIECTBIISATH 0TOOP KOpHEW MPH PEIIeHNN TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOJHO ONEpUPOBATh IOHSITHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
HEo0Xo1uMble (OPMYITBI ISl pEILICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;



CBOOOJHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIHOCTb YpaBHEHUN U HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBbI-CJIC/ICTBHS, HAXOJIUTh PELIECHUS CUCTEMbI 1 COBOKYITHOCTEH
paloHaNIbHBIX, HpPPAlMOHANbHBIX, TOKAa3aTeNbHBIX M JIOTApU(DMUYECKUX YpaBHEHUN W
HEPABEHCTB;

pelmiate palnMOHAJIBbHBIC, HWPPAIUOHAILHBIC, ITOKA3aTCJIbHBIC, JIOFapI/I(bMI/I‘IeCKI/Ie n
TPUTOHOMETPHUYCCKHUEC YPAaBHCHUA U HEPABCHCTBA, COACPIKAIMNE MOAYJIHN U IMAPaMCTPHI,

IPUMEHSATH rpaduuecKrue METO/Ibl AJIs pEIIeHHUs] ypaBHEHHH U HEPABEHCTB, a TAKKE 3a/1a4 ¢
napaMmeTpamy;

MOJICJIMPOBaTh pealibHble CHUTYallud Ha $3bIKE aireOpbl, COCTaBIATH BbIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 33/1a4H, UCCIIEIOBATh TOCTPOEHHBIE MOCIIN
C UCIOJIb30BAaHUEM allllapara aireopbl, UHTEPIPETUPOBATH NOTYyUYEHHBINA pe3yIbTarT.

DOyHKIUM U rpapukm:

CTpOUTHh TpaduKU KOMIO3UIUU (YHKIMI C MOMOIIBI0 3JIEMEHTAPHOIO HCCIETOBAHUS U
CBOMCTB KOMITO3HIINHU JABYX (DYHKITHIA;

CTPOUTH TeOMEeTpUYEeCcKre 00pasbl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIAMHATHOMN TIOCKOCTH;
CBOOOJHO ONEPUPOBATH MOHATUAMU: TPpaUKH TPUTOHOMETPHUUECKUX (PYHKIIHIA;
MPUMEHSTh (QYHKIUU AJI MOJICTHPOBAHUS U HCCIIEIOBAHUS pealbHBIX MPOILIECCOB.
Hauyana maTeMaTH4ecKoOro aHajmu3a:

HCIIOJIB30BaTh MPOU3BOJHYIO I HCCICAOBAHHA (1)YHKIII/II/I Ha MOHOTOHHOCTh H
OKCTPEMYMBI;

HAXOJUTh HauOOIbIIIee U HAUMEHbIIIee 3HaYCHHs (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

WCTIOJTb30BATh MMPOU3BOIHYIO JUTS HAXOXK/ICHUS HAWITYUIIIErO PEIICHUS B TPUKJIATHBIX, B TOM
YHCcIie COIMAIbHO-9KOHOMHYECKHX, 3a/1a4ax, JIsl OMpeIeNIeHUs] CKOPOCTH M yCKOPEHUS Mpoliecca,
3aIaHHOTO (POPMYIION UITH TpadhUKOM;

CBOOOHO ONEPUPOBATHh OHATHUSIMH: TICPBOOOpa3HAasi, OMPEACIIEHHBI MHTETPAJI, HAXOUTh
MepBOOOpa3HbIE JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH WHTerpan mo ¢opmyne HproToHa-
JletiOauna;

HaXOAUTh IJIOLIAAN MIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOLIBIO0 UHTETpaia;

MMETh TNPEJICTABIEHHE O MaTeMaTHYECKOM MOJEIMPOBAHUM Ha IMPUMEPE COCTABICHUS
nuddepeHIMaTbHBIX YPaBHCHHU;

pe€uiaTte NpUKIAJHBIC 3aga4d, B TOM YUCIIE COLHAJIBHO-D3KOHOMUYCCKOIO U (bHSH‘IeCKOFO
XapaKkTepa, CPpEACTBAMA MATEMATUYICCKOT'O aHaJIN34a.



TemaTHuyeckoe NVIAHUPOBAHUE

10 xmacc

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchbl

MHOKeCTBO
JEUCTBUTEIILHBIX
qrcell. MHOTOYICHEI.
PanuonanbHblie
YpaBHEHUS U
HEpaBEHCTBA.
CucTeMBbl JTHHEHHBIX
YpaBHEHUU

24

POIII

OyHKIMU 1 TpaduKH.
Crenennast GyHKIUs
C LIEJIBIM TI0Ka3aTeIeM

12

POIII

Apudpmernueckuii
KOPEHb N-OM CTEIEHHU.
HppauunonanbHbie
YpaBHEHHUS

15

POII

IToka3zarennHas
byHKIHS.
ITokazarennHEIC
ypaBHEHUS

10

POII

Jlorapudmmueckas
byHKIHS.
Jlorapudmmueckue
ypaBHEHHSI

18

POII

Tpuronomerpuueckue
BBIPOKEHUS U
YpaBHEHHUS

22

POIII

ITocaenoBaTenbHOCTH
Y IPOTPECCUH

10

POII

HenpepriBHbIe

byHKIHN.
[TpousBoHas

20

POIII

IToBTOpEHME,
o0o01enue,
CHUCTeMaTU3aLUs
3HAHUM

POIII

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136

11

11 xiacc

Ne

n/n

HaunmenoBanue
pa3aesioB u TeM
NPOrpaMMsbI

KoanuecTBo 4acoB

Bcero

KonTtpoabHubie
padoThbI

IIpakTH4eckue
padoTbI

DJICKTPOHHbBIE
(uu¢posbIe)
o0pa3oBaTe/bHbIE

pecypchl

Hccnenosanme
GYHKIUI ¢ TOMOIIBIO
MIPOU3BOAHON

22

POII




2 | [lepBooOpasnas u
MHTETpall

12

POIII

3 | I'paduku
TPUTOHOMETPUYECKUX
byHKIHHA.
Tpuronomerpuueckue
HEpaBEHCTBA

14

POIII

4 HppanuonanbsHeie,
[I0Ka3aTeNbHbIE U
norapudmuueckue
HEPABEHCTBA

24

POIII

5 KommniekcHble uncia

10

o

POIII

6 | HarypanbHble u
1eJIbIe Yncia

10

POIII

7 Cucremsl
paluMOHAIbHBIX,
HPPALIMOHATIBHBIX
MOKa3aTeNbHbIX U
norapuGMUIeCKuxX
YpaBHEHUH

12

POIII

8 3amauu ¢
napaMeTpamMu

16

POII

9 [ToBTOpEHHE,
000011IeHNE,
cUCTeMaTH3aIHs
3HAHUM

16

POIII

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136

10
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