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HOACHUTEJIBHAS 3AIINCKA

Yuebubiil Kypc «Anredpa U Hauajla MaTeMaTUYECKOTO aHAJIM3a» SIBIISETCS
OJHUM M3 HauOoJiee 3HaUYMMbBIX B MpPOTrpaMMe CPEIHEro oOIero oopa3zoBaHus,
IOCKOJIbKY, C OJIHOW CTOPOHBI, OH 00E€CTIEUNBAECT NHCTPYMEHTAIBbHYIO 0Oa3y I
M3YUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYTroi CTOPOHBI, GOPMHUPYET
JOTu4YecKoe 1 abCTPaKTHOE MBIIUIEHHE 00YYaroluXcsi Ha YpOBHE, HEOOX0IUMOM
111 0CBOEHUS MH(POPMATUKH, OOIIIECTBO3ZHAHUS, HICTOPUH, CJIOBECHOCTH U IPYTUX
IUCIUIUIMH. B paMkax gaHHOTO y4eOHOTO Kypca OOydaromiuecs OBJIAJIeBarOT
VHUBEPCAILHBIM SI3BIKOM COBPEMEHHOW HAayKd, KOTopas (GOpMYIHpPYET CBOH
TOCTHKEHHSI B MaTeMaThu4deckoil hopme.

VY4eOHbIil Kypc anreOpbl U Hauyajdl MaTeMaTHYeCKOTO aHalu3a 3aKiaJbIBacT
OCHOBY JUIA YCIEIIHOTO OBNAJACHUS 3aKOHaMH (U3UKH, XUMHUH, OMOJIOTHH,
NOHUMAaHMsI OCHOBHBIX TEHICHIIUN Pa3BUTH SKOHOMUKH U 0OIIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX I JalbHEWIero oOpa3oBaHUs U B
MOBCEIHEBHOM XM3HU. B TO ke Bpems oBiajieHHe aOCTPaKTHBIMU U JIOTUYECKH
CTPOTMUMHM KOHCTPYKIMSMHU anreOpbl M MaTeMaTUyecKoro aHajin3a pa3BHUBAET
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBaTbh MCTUHHOCTH, JOKa3bIBaTh
YTBEPKAEHUS C MOMOIIBIO UHAYKIIUU U PacCyKIaTh JE€IYKTUBHO, UCIIOJIb30BaTh
000011ICHHEe YW KOHKpPETH3allMi0, a0CTparupoBaHUE M aHAJIOTHIO, (opmupyer
KpEaTUBHOE U KPUTUUECKOE MBIILICHHUE.

B xoxe u3yueHus yueOHOro Kypca «Anredpa v Hadajia MaTeMaTU4ECKOro
aHaM3a» OOydarolyecs: MOJy4YaroT HOBBIM OMNBIT pEIleHUs MPUKIAIHBIX 3a/1ad,
CaMOCTOSTENBHOIO OCTPOECHUS MAaTEMaTUUECKUX MOJENEN peabHbIX CUTYAlUH,
UHTEPIpPETAMA  TOJyYEHHBIX  PEIICHUH, 3HAKOMATCS C  MpUMEpaMH
MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMHUCS MAaTEMaTUYECKUMU OTKPBITUSMU U UX aBTOPaMHU.

VY4aeOnpili Kypc 00JiaaeT 3HAUMTEIbHBIM BOCIUTATEIbHBIM OTEHIIUATIOM,
KOTOPBIA peanmn3yercss Kak dYepe3 Y4eOHBIM MaTepual, CIOCOOCTBYIOIIMIA
GbOpMHUPOBAHUIO HAYyYHOTO MHPOBO33PEHUS, TaK M depe3 crenuduky ydacOHOU
JeSTEILHOCTH, TPEOyIoIel MNPOJODKUTENILHOW KOHIIEHTPAlMM  BHUMAaHUS,
CaMOCTOATEIbHOCTH, aKKYpPaTHOCTH U OTBETCTBEHHOCTH 3 ITOJTyUE€HHBIN pE3yJIbTaTr.

B ocHoBe MeToauKK 00y4ueHus areOpe U HayajlaM MaTeMaTuyeCKOTo aHaIu3a
JISKUT ACSITeNbHOCTHBIN NPUHIIAI O0Y4YEHHUS.

B cTpykType yuebHoTO Kypca « Anredpa 1 Hauajaa MaTeMaTuyeCKoro aHAIM3a)
BBIJICNICHBl  CIICAYIOLIME COJIepKaTeIbHO-METOAuYeckue uHuu: «Yucna u
BBIYUCIICHUS», «DyHKIMU U Tpa@ukm», « YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTu4eckoro aHamm3a», «MHoxkecTBa U Joruka». Bce OCHOBHbIE
COJIEpKATENbHO-METOIMUECKUE JMHUMA HU3Y4alOTCSd Ha MPOTSIKEHUH IBYX JIET



00ydJeHHs Ha YPOBHE CpEIHEr0 00IIIero 00pa3oBaHMsl, ECTECTBEHHO JOTIOJIHSS IPYT
Jpyra v MOCTENEeHHO HACKIIIAsICh HOBBIMH TEMaMU U pasjaenamu. JlaHHbIN yaeOHbII
KypC SIBIISIETCSI MHTETPAaTUBHBIM, MOCKOJBKY OOBEIMHSET B cebe cojeprkaHue
HECKOJIbKMX MaTeMaTWYeCKuX AUCIUIUINH, TaKUX KaK airedpa, TPUTOHOMETPUS,
MaTeMaTH4eCKHii aHaJIM3, TEOPHUS MHOKECTB, MaTeMaTHIeCKast JIoTuka u npyrue. [lo
Mepe TOTO KaK 00ydJaronpecs: OBIaeBalOT BCE 00JIee MUPOKUM MaTeMaTHIeCKUM
anmaparoM, y HUX IMOCJIeI0BaTeNIbHO (POPMHUPYETCS M COBEPIIICHCTBYETCSI YMEHHE
CTPOWTh MaTEMaTUYECKyI0 MOJENIb pPEaTbHOW CHUTyalluH, MPUMEHSATh 3HaHUS,
MOJIydEHHbIE TPU HM3YyYEHHH y4eOHOTO Kypca, JUIS PEIICHHUsS CaMOCTOSITEIHHO
c(hopMyIMPOBAHHOM MAaTEMATUYECKOM 3a7aun, a 3aTeM HHTEPIPETUPOBATH CBOIA
OTBeT.

ConeprxarenbHO-MeTOIMYecKast TMHUSL «Yuciaa U BBIYHCICHHS» 3aBEpIIAcT
(¢bopmMHUpOBaHNE HABBIKOB UCIIOJIb30BaHUS JEHCTBUTEIBHBIX YUCENI, KOTOPOE OBLIO
HayaTo Ha ypoBHE OCHOBHOTO 0011ero oOpa3zoBanus. Ha ypoBHe cpennero oo1ero
oOpazoBanus oco0oe BHUMaHUE yaemsaercs (HOPMHUPOBAHUIO  HABBIKOB
palOHANBHBIX BBIYHMCIICHH, BKIIOYAIONIUX B C€0sl MCTOJIb30BaHHUE PA3JIMYHBIX
dopm 3amMcu 4uCiIa, YMEHHE JelaTh MNPUKHUIKY, BBITOJHATH MPHUOIKEHHbBIE
BBIYHUCJICHUS, OIICHUBATh YWCIJIOBBIE BBIPAXKEHHUs, paboTaTh ¢ MareMaTHYeCKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYalOIMMCS MHOXECTBA HATYpPaIbHBIX, IEINbIX,
palMOHATLHBIX W JEHCTBUTENBHBIX YHCEN JOTOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX YHCel. B KakIoM U3 O3TUX MHOXECTB pPaccMaTpUBAIOTCA
CBOWCTBEHHBIC €My crenupuieckne 3aJadyd W ONepaluu: JeJieHHe Haremo,
OTICPUPOBAHHME OCTaTKaMH Ha MHOJXKECTBE IIENBIX YHCEN, 0COOble CBOMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATBHBIX YUCEN, apu(METHIECKHUE OTIEPaIli, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHOW CTENICHH HAa MHOXECTBE KOMIUICKCHBIX YHCEIL
brnarogapst mocnenoBarelbHOMY PACIIMPEHUI0 KPyra HCIOJIb3YEMbBIX YHCET |
3HAKOMCTBY C BO3MO>KHOCTSIMU MX TIPUMEHEHHUsI ISl PEIICHUs] Pa3IMYHBIX 3a/1a9
dopmupyeTCcs peICTaBICHUEe O SIMHCTBE MaTeMaTHKH KaKk HayKd U €€ poJid B
MOCTPOCHUHM MOJENIEH pealbHOr0 MHpa, MIMPOKO HCIOJB3YIOTCS 0000IIeHHe |
KOHKpPETH3aIHs.

Jluausa «YpaBHEHHS M HEPABEHCTBA» pPealM3yeTcsi Ha MPOTSHKEHUHU BCErO
0o0yueHUsI HA YpOBHE CpeaHero oOiero oOpa3oBaHUsl, MOCKOJIbKY B KaXJIOM
pasznene [lporpammbl MpeayCMOTPEHO pElIeHHEe COOTBETCTBYIOIIMX 3anady. B
pe3ynpTare O0O0ydYaroluecsi OBJIAJIEBAIOT PA3IMYHBIMU  METOJaMU  PeIICHHS
pallOHANBHBIX, HPPAIMOHAIBHBIX, [IOKA3aTeNbHbIX, JIOTAPU(PMHUUECKHX U
TPUTOHOMETPUYECKUX ypPaBHEHHI, HEPAaBEHCTB M CHCTEM, a Takxke 3ajad,
coaepkamux mapamerpbl. llomydeHHble yMEHHS WIMPOKO HCIOJIB3YIOTCS TPH
Ucce0BaHNH (PYHKIUN C MOMOIIBIO MPOU3BOIHOM, IPU PELICHUU MPUKIIATHBIX
3a/1a4 ¥ 3a/1a4 Ha HaXOX/JIeHHWE HauOOJbIIMX U HAUMEHBIINX 3HAYEHUN (PYHKIIUH.



JlanHas coneprxarenbHas TUHUS BKIIIOYAeT B ce0s Takke (popMHUpOBaHUE YMEHHI
BBITIOJIHATh ~ pacuérel 1o  ¢opmyiaM, TMpeoOpa3oBaHUs PaMOHATIBHBIX,
UPPAMOHATHHBIX U TPUTOHOMETPUYECKHX BBIPAKEHHUM, a TakKe BBIPAKECHUH,
CoJepKallMX CTENeHU U Jorapudmbl. brarogapss M3ydeHHI0 anreOpanveckoro
MaTepuaia MpoOUCXOAUT JalbHENIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00ydJaroImuxcs, GOPpMUPYIOTCS HaBBIKK JEAYKTUBHBIX PACCYKICHUH,
paboThl C CHUMBOJBHBIMH (OpMaMH, MPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCHUMOCTEN B BUIE PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraet 3pQpeKTUBHbIE
MHCTPYMEHTHI ISl PEIIEHUs] MPAaKTUYECKUX M ECTECTBEHHO-HAY4YHBIX 3aj1ad,
HarJIsiTHO JEMOHCTPHUPYET CBOM BO3ZMOYKHOCTH KaK sI3bIKa HAYKH.

CopnepxarenbHo-MeToquueckass JUHUS «DyHKIUM U Tpa@UKW» TECHO
NEepeIJIeTaeTcsl ¢ JPYTUMH JIMHUSAMH Y4E€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a/1a€T MOCJIEN0BATEIbHOCTh U3YUEHUS MaTepuaia. M3yuenue cteneHHo,
N0Ka3aTenbHOM, JorapuMUYeCKoil U TPUTrOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U TpaduKOB, UCTIOJIb30BaHKE (DYHKIUN AJIST PEIIeHHs 33a7a4 U3 APYTUX YUeOHBIX
OPEIMETOB U PEATbHOM JKU3HU TECHO CBS3aHO KAK C MAaTEMATUYECKUM aHAIIM30M,
TaK U C pEILICHWEM YypaBHEHUU Hu HepaBeHCTB. [Ipu 3ToM GosblIoe BHUMAaHUE
ynensercs GopMUPOBAHUIO YMEHUS BhIpaxarh (GOpMyNaMu 3aBUCHUMOCTU MEX]Y
Pa3NMMYHBIMU BEJIMYMHAMH, HCCIEAO0BATh MMOJy4yeHHbIe (YHKIHUU, CTPOUTH HX
rpaduku. MaTepualr 3TOH CoiepKaTeIbHOM IMHAN HAICIICH Ha Pa3BUTHC YMCHHUHA H
HABBIKOB, MMO3BOJISIONINX BEIPAKATh 3aBUCUIMOCTH MEX 1Y BETMINHAMHU B Pa3IMIHOM
dbopMe: aHATUTUYECKOM, TpadUIecKo B CIOBECHOU. Ero m3ydenue cmocoOCTByer
Pa3BHTHIO QITOPUTMHUYECKOTO MBINUICHUS, CIIOCOOHOCTH K O0O0OOIeHUI0 W
KOHKPETHU3aINH, UCTIOIH30BaHUIO aHAJIOT UA.

CopepxarenbHas uHHAsS «Hadama mareMarnyeckoro aHajm3a» I03BOJIET
CYILIECTBEHHO PaCIIMPUTh KPYTI Kak MaTeMaTUYECKHUX, TaK W MPUKIAIHBIX 3ajad,
JOCTYMHBIX O0y4YalOIUMCs, TaK KaK y HHUX MOSBIIIETCS BO3MOKHOCTh CTPOUTH
rpapuKu CJHOXKHBIX (DYHKIUH, OMpeAensiTh MX HauOOJIbIIME W HAWMEHBIIHNE
3HAUEHHUS, BBIYUCIATH IJIOMW@AAN GUryp U OOBEMBI Tel, HAXOJIUTh CKOPOCTH H
yCKOpeHHusl mpoiieccoB. JlaHHas cojep:karenbHas JHMHUA OTKPHIBAET HOBBIE
BO3MOKHOCTH TOCTPOEHHUS] MaTeMaTU4YEeCKHUX MOJIEJe pealbHbIX CUTYyallHid,
MO3BOJISIET HAXOAUTh HAWITyUlIee PEIICHUE B MPUKIIAJAHBIX, B TOM YHCJIE COIIUATIbHO-
AKOHOMHUYECKHX, 3a/1adyaXx. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHUYeCKOTO aHalIu3a
CIOCOOCTBYET PA3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTHYECKOTO U KPEATUBHOI'O
MBIIUIEHUS, (OPMHUPOBAHUIO YMEHHUW pACHO3HABATh IMPOSBICHUS 3aKOHOB
MaTEMATUKHU B HAyKe, TEXHUKE U HCKyccTBE. OOydarommecs y3HaroT O BbIAAIOIINXCS
pe3ynbTarax, MOJyYeHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKH KaK HayKu, U 00 HX
aBTOpax.



CoaeprxarenbHO-MeTOAMYECKas JIMHUA « MHOXECTBA U JIOTMKa» BKJIIOYAET B
ce0s DJIEMEHThI TEOPHH MHOXKECTB W MaTEeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC TTPEACTABIICHUS ITPOHU3BIBAIOT BECh KYyPC MIKOJILHOW MaTeMaTHKH
U TpeljiaraloT HambOoJiee YHUBEPCAIbHBIM SA3bIK, OOBEIUHAIONIMNA BCE pa3/ieibl
MaTeMaTUKd U €€ TPUJIOKCHHM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKHE
JUCIMIUIMHBI W WX TPUJIOXKEHHS B eauHoe Ienoe. l[losTtoMy BakHO mJaTh
BO3MOJKHOCTh OOy4YaromeMycsi TOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTUKU W MCTIOJIb30BaTh €r0 JUISI BHIPAXKEHUSI CBOUX MBICIIEH.
JpyruM BaXXHBIM TPU3HAKOM MaTEeMaTHKH KaK HAayKd CJEAyeT Ipu3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAHM W CJIEJOBAaHHE OMPEICIEHHBIM
MpaBWjIaM  TOCTPOECHUS  JOKAa3aTeIbCTB. 3HAKOMCTBO C  3JIEMEHTaMu
MaTeMaTU4YECKON JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aroNIUXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYK/ICHUS Ha OCHOBE JIOTUYECKUX
npaBwi, POPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHHUS.

B yueOHOM Kkypce «Amrebpa W Hadaja MaTEeMaTHYECKOTO aHAIHU3a»
MIPUCYTCTBYIOT OCHOBBI MAaTeMaTUYE€CKOTO MOJEIUPOBAHUS, KOTOPHIE MPHU3BaHbI
CIocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEIed peabHbIX
CUTyallui, WCCIENOBAHUA JTUX MOJEIEH C IMOMOIIBI0 ammapara aireOpbl U
MAaTE€MaTU4YEeCKOTO aHadu3a, WHTEpIpETalMy MOJIYYEHHBIX pe3ynbTaroB. Takwue
3a/1aHUs BIUIETEHBI B KAXIBIM U3 Pa3eloB IPOTPaMMbl, HOCKOJIbKY BECh MaTEpHUal
y4e0HOT0 Kypca HMIMPOKO MCIOJBb3YEeTCs JJIA PEelIeHUs] MPUKIaIHbIX 3anad. [Ipu
pEUICHHH  PEATbHBIX  MPAKTHYECKUX  33Jad  OOydJarommecss  pa3BHBAIOT
HaOMOAATeNIbHOCTh, YMEHHE HAXOJAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
WCTOJIb30BaTh  aHAJIOTHIO, 0000mare W  KOHKPETU3UPOBATH MPOOIEMY.
JlestenbHOCTh TO (OPMHPOBAHUIO HABBIKOB PEIICHHUS NPUKIAIHBIX 3aa4d
OPTaHU3YeTCs B MPOIIECCE U3YUEHHUS BCEX TEM yU4eOHOT0 Kypca « Anredbpa 1 Hadana
MaTeMaTH4YECKOTO aHAJIA3a».

Ha wusyuenue yueOHOro kypca «AnreOpa M Havajla MaTeMaTHYECKOIO
aHaym3ay» otBoautcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Henenmo), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXAHUE OB YYEHUA
10 KIIACC

Yucsa v BbIYUCICHUA

Panmonanbubie yncna. OOBIKHOBEHHbIE M JECATUYHBIE IPOOU, MPOIEHTHI,
OeckoHeuHble nepuoandeckue apoou. [Ipumenenue npoOel U MPOLEHTOB JJis
peLIeHrs TPUKIIAIHBIX 331a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOW KU3HU.

JleicTBuTenbHBIE 4YHCHA. PanuMoOHaNbHBIE W UPPALUMOHAIBHBIC YHCIA.
Apudpmernueckue omnepauud C  JACHCTBUTENBHBIMU  4uclIaMu.  Moaynb
JENCTBUTENILHOTO YKCIia U ero cBoicTBa. [IpnOnmxéHHble BBIYUCIICHNUS, TPaBUiia
OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenp ¢ nenbiM  mnokasareneM. buHom Herootona. Hcnoabs3oBanue
noAXOAsA1ENr (OPMBI 3aIMCH JEHCTBUTEILHBIX YUCEN 1JI1 PELICHUS MPAKTUYECKHX
3a/1a4 Y NPEICTABJICHMS TAHHBIX.

ApudmeTnueckuil KOpeHb HaTypalbHOM CTENEHH U €ro CBOMCTBA.

CreneHb C palMOHAIBHBIM IIOKA3aTelieM M €€ CBOWCTBA, CTENEHb C
JEUCTBUTENILHBIM ITOKA3aTEIIEM.

Jlorapudm uyucma. CsoiictBa snorapudma. JlecsaTuuHble U HaATypalbHbIE
JoTapu(MBbI.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAHT'€HC YMCJIOBOTO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC ¥ apKTaHI€HC YHCJIOBOTO apryMEHTA.

YpaBHeHMS U HEPaBEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUSI W YpaBHEHHs-ciencTBUsA. HepaBeHCTBO,
pEelIeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U APOOHO-pAMOHAILHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOTOYJIEHBI OT OJHOM IEPEMEHHOM. JleneHue MHOrouJjieHa Ha
MHOTO4JIeH ¢ ocTarkoM. Teopema be3y. MHOTOYI€HBI C LIETBIMHU KO3PPUITUEHTAMU.
Teopema Buera.

[IpeoOpazoBaHus YUCTOBBIX BBIPAKEHU, COJIEPKAIIUX CTENEHH U KOPHH.

HNppanmoHnanbHbie YpaBHEHHUS. OcHoBHBIE METOAbI peLeHus
UPPALMOHAIBHBIX YPABHEHUM.

Iloka3zarenpHble ypaBHEHUs1. OCHOBHBIE METOJBl PELICHUs IMOKAa3aTEIbHBIX

ypaBHEHUM.

[Ipeo6pazoBanue BEIpaKEHU, COIEPIKAIIMX JOTapUPMBI.

Jlorapupmuueckre  ypaBHEHHUSI. OCHOBHbIE ~ METOJBI  pEIICHUs
JorapuPMHUYECKUX YpaBHEHUI.

OcHOBHbIE TPUTOHOMETPUUYECKHUE bopMyTIBL. [IpeoOpazoBanme

TPUTOHOMETPHUYECKUX BBIPAKEHUM. PelieHne TpUroHoMETpUIECKUX YPABHECHUM.



Pemienne cucteM nMHENWHBIX YpaBHEHMH. MaTpuna CHUCTEMbI JMHEHWHBIX
ypaBHeHui. Onpeaenurenb MaTpULbI 2X2, ero reOMETPUYECKHUI CMBICH U CBOMCTBA,
BBIYHCJICHUE €r0 3HAYEHMs, IPUMEHEHHE ONPEAEIUTENS ISl PEIICHUS CUCTEMBI
JIMHEWHBIX YypaBHEHUM. PemieHne mNpuUKIagHBIX 3a1a4 ¢ THOMOIIBK) CHUCTEMBI
JIMHEWHBIX yYpaBHEHHU. MccaenoBaHre moCTpOCHHOW MOJENM C TIOMOIIBIO MATPUIL
Y OIIPENIEIIUTENEH.

[TocTpoeHue MaremMaTHyeCKUX MOJIENIEW pPEaTbHOM CUTYallMU C IOMOIIBIO
YpaBHEHUN W HEpaBeHCTB. [IprMeHEHHe ypaBHEHHMII M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a71a4 U3 Pa3IMuIHbIX 00JIacTe HAyKH U peaibHOM )KU3HU.

DOyHKIUU U TpaduKu

OyHkus, cnocoObl 3agaHus (QyHKIMU. B3anMHO oOpaTHble (YHKIMH.
Komnozumums ¢ynkuuii. I'paduk ¢GyHKuu. DiemeHTapHble NpeoOpa3oBaHMs
rpapuKoB QyHKIUI.

OO6nacth onpeaeneHuss 1 MHOXKECTBO 3HaueHU (pyHkuuu. Hymu ¢yHkumu.
[IpomexyTku 3HakonocTOsTHCTBA. UETHBIEC U HeuéTHBIE (pyHKIMU. [lepuonnyeckue
¢yukiun. [IpoMexyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHHUMYMbI
¢yukuun. Haubonbiiee u HauMeHblee 3HaYeHHs (QYHKIIMK HA POMEXKYTKE.

JluneitHas, KBaapaTudyHas W APOOHO-TMHEWHas (YHKIMHA. DJIEMEHTapHOE
UCCIIeIOBAHUE U TOCTPOCHUE UX TPADUKOB.

CreneHHas QyHKIMS ¢ HATYpaJIbHBIM U LENbIM MoKa3arteneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpadK KOPHS N-O¥ CTETeH! KaK (YYHKIIUA 0OpaTHON CTETICHH
C HaTypaJbHBIM IMOKA3aTeJIEM.

[lokazarenbHas u norapudmuueckas GyHKIHH, UX CBOWCTBA M TpaduUKU.
Hcnonp3oBanue rpagukoB QyHKIUI AJIs pellIeHUs] YpaBHEHUI.

TpuroHoMerpruyeckas OKPYXKHOCTb, OIPEIEICHUE TPUTOHOMETPHUYECKHX
(GYHKIMIA YUCIIOBOTO apTyMEHTA.

QOYHKIHOHATBHBIE 33aBUCHMOCTH B PEATbHBIX NPOLECCAX M  SBIICHUSAX.
['paduxu peabHBIX 3aBUCUMOCTEN.

Havaya MaTeMaTH4eCKOro aHAJIM3a

[locnenoBarenbHOCTH, CHOCOOBI 3afaHus MOcCJenoBareabHOCTE. Mertoa
MaTeMaTH4ECKON HHAYKIIMY. MOHOTOHHBIE U OTPAHUYEHHBIE MOCJIE10BATEILHOCTH.
HcTtopusi BO3SHUKHOBEHUSI MAaTEMaTHYECKOTO aHalM3a KaK aHain3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas 1 reoMeTpuyecKas mporpeccuu. beckoneuHo yobiBaromiast
reoMeTpuueckas nporpeccus. Cymma 6€CKOHEUHO YOBIBAIOIIEH T€OMETPHYECKOi
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIMATIBLHBIN pOCT. Yncno €. Popmyra CI0KHBIX
npoLeHTOB. McCrosp30BaHWE NPOTPECCUU Uil  PEIICHUS pealbHbIX 3a7a4
IIPUKIIATHOTO XapaKrepa.



HenpepwiBabie yHkmmm u ux cBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpapukoB ¢yHkiuii. CBoiicTBa (QPYyHKIMH HEMPEpPHIBHBIX Ha OTpe3ke. Meton
VWHTEPBAJIOB ISl PpEIICHUS HEpPAaBEHCTB. I[IpuMeHeHue CBOICTB HEMpPEpPbIBHBIX
(bYHKIMIA 7151 peleHuns 3a1a4.

[lepBas u BTOpas npousBoaHble QyHKIMHU. OnpeaeneHne, reoMeTprUIeCKui 1
(du3nyuecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTelbHOU K rpaduKy QyHKIUU.

[IpousBoanbie  3nmemeHTapHbIX  (yHkuui.  [IpousBogHas  cymMMbl,
MIPOU3BEACHUS, YACTHOT'O U KOMIO3ULINU (DYHKIHUIA.

MHokecTBa U JIOTHKA

MHOK€ECTBO, ONEpalMd HaJ MHOXECTBAMM M MX CBOMCTBA. /[narpammsl
Ounepa—Benna. lIpumeHeHHME TEOPETUKO-MHOKECTBEHHOI'O —anmapara  JJis
OIIMCAHUS PEATbHBIX NPOLECCOB W SBJICHHUW, NMPU PEIICHUM 3a7a4 U3 APYTHX
y4€OHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBONCTBO MATEMaTHYECKOTO OOBEKTa, CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIC YPABHEHMS.

11 KJIACC

Yncia v BbIYUCJIEHUS

Harypanbubie u nensie yncna. [I[puMeHeHrne npu3HAKOB JIETMMOCTH LENBIX
qyyces, HanOompmmii oO0mmuit nemutens (gamee — HOJl) m HamMenbInee oOImee
kpatHoe (nasiee — HOK), ocTaTkoB 1o Moaysto, anroputma EBkiuaa aiist peieHus
3a/1a4 B IENBIX YUCIaX.

KomrmnekcHple umcia. AnreOpandeckas W TpUTOHOMETpUYecKas (opMbl
3aIMCHU KOMILJICKCHOTO 4YHucjia. Apudmernueckue omneparuy ¢ KOMIUICKCHBIMH
yuciamu. M3o0pakeHne KOMITICKCHBIX YHCE Ha KOOPJAWMHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHy U3 KOMIUIEKCHOTO yuchaa. [Ipumenenue
KOMIUIEKCHBIX YMCE JJIs PeIIeHHs PU3NUECKUX U TeOMETPUYECKHUX 3a/1a4.

YpaBHeHMd U HEPaBEHCTBA

Cucrtema 1 COBOKYITHOCTb YPaBHEHHM 1 HEPABEHCTB. PaBHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CJIe/ICTBUS. PaBHOCUIIbHBIC HEPABEHCTBA.

O160op KOpHEM  TPUTOHOMETPUUECKMX YpPaBHEHUM €  TOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PelieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcCHOBHbIE METOJIbl PEIICHUS TMOKAa3aTeIbHbIX M JIOTapU(PMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOAbI PELICHUSI UPPAIIMOHATbHBIX HEPABEHCTB.

OCHOBHbBIE METOJbI PEHICHUS CHCTEM M COBOKYMHOCTEH pallMOHAILHBIX,
UppaIMOHATBHBIX, TOKA3aTELHBIX U JOTapU(DMUIECKUX YPaBHEHHIA.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.



IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYE€CKUX
3a/1a4 1 3a71a4 U3 Pa3IMYHBIX 00JacTel HAyKU U pealbHOM KU3HU, MHTEPIIPETaIHs
MTOJTYYEHHBIX PE3YJIbTATOB.

DYHKIHUHU U TPaPUKHU

I'padux xommosunuu ¢yHkumii. ['eomerpuueckue oOpazbl ypaBHEHHH H
HEPABEHCTB HA KOOPIUHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue QyHKLINU, UX CBOMCTBA U TpaPUKH.

I'paduueckue mMeTonbl pelieHus ypaBHEHHM W HepaBeHCTB. I 'paduueckue
METO/bI PEIICHUS 33/1a4 C TapamMeTpamHu.

Hcnonb3zoBanue rpa@ukoB (QyHKUMNA i1 HCCIENOBaHHUS NPOIECCOB H
3aBUCUMOCTEN, KOTOPbIE BO3SHUKAIOT MPU PELICHUH 33Jad U3 JPYTUX y4EeOHBIX
IPEAMETOB U PEATbHOM KU3HU.

Havaja MaTeMaTH4€eCKOro aHaIM3a

[IpumeHeHre MPOU3BOAHON K UCCIIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxosxneHre HanboIbI1ero 1 HAMMEHBIIEr0 3HaU€HU I HelPpePbIBHOM
(PYHKLIMH Ha OTPE3KE.

IIppuMeHeHne NPOM3BOMHOM i1 HAXOXKACHUSA HAWIydlIerO pEIICHUS B
NIPUKJIAAHBIX 3a7adax, U1 OIPEIEICHHUs CKOPOCTH M YCKOPEHHMS IIpOLecca,
3a1aHHOTO (POPMYJION UK TPpaPHKOM.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO mepBooOpasHbIX. I[lepBooOpa3zHbie
aneMeHTapHbIX QyHKuMd. [IpaBuna Haxo1eHus TepBOOOPA3HBIX.

HNurerpan. I'eomerpuyecknii CMBICI HHTETPAJIA. BbIYHUCIEHHUE OTIPEIETEHHOTO
uHTerpana no popmyne Herorona-JlenOuuna.

[IpumeHeHre WHTErpana AJisi HAXOKICHUSA IUIOIMAACH TIIOCKUX (Uryp
00bEMOB reOMETPUUECKUX TEIL.

[lpumepsl pemennii  auddepeHMaTbHBIX  ypaBHEHUH. MaremaTruueckoe
MOJICIMPOBAHNE PEAIbHBIX TPOILECCOB C TMOMOIIBIO JHU(PepeHInaTbHBIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xIaHCKOTO BOCIUTAHUS:

c(hopMHUPOBAHHOCTb IPAXKTAHCKOM MO3ULIMK 00YUAIOLIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA pOCCUNUCKOr 0 0OIIECTBA, MPECTABICHUE O MATEMATUYECKHX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SIBJICHHUM, MPOIEAYD
rpaxaaHckoro  obOmectBa  (BBIOOpPHI, ONPOCHI W JPYroe), yMEHHUe
B3aUMOJICUCTBOBaTh C COIMAIbHBIMH HWHCTUTYTAMHM B COOTBETCTBUH C UX
(GYHKIUSIMU ¥ Ha3HAYCHUEM;

2) MIaTPHOTHYECKOIr0 BOCIIMTAHUSA:

c(opMUPOBAHHOCTH POCCUNCKOMN I'PaKTAHCKOU UJICHTUYHOCTH, YBOKEHUS K
MPOLUIOMY M HACTOSIIEMY POCCHUKMCKOW MaTeéMaTUKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUAM POCCUNCKUX MATEMATUKOB U POCCUMCKOW MAaTEMATUYE€CKOU IKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIDKEHUH B APYrUX HayKaX, TEXHOJOTHAX, cdepax
AKOHOMMUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHME TYXOBHBIX IEHHOCTEH POCCUICKOro Hapoa, c(hoOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOT0 MOBEAEHUS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHUKEHUN HAYKU U JEATeIbHOCTHIO Y4EHOT'0, 0CO3HAHUE JINYHOTO
BKJIa/Ia B TOCTPOEHUE YCTOMUYUBOTO OYAYIIIETrO;

4) 3cTeTHYECKOI0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MHPY, BKIIOYAs SCTETUKY MATEMaTU4YECKHUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 33/1a4, pEILICHU, PacCyXI€HUN, BOCTPUUMYUBOCTD K
MaTeMaTH4YECKUM acIieKTaM pPa3IM4YHbIX BUJ OB HCKYCCTBA;

5) pu3uvUecKOro BOCNIUTAHUSA:

copMUPOBAHHOCTH yMEHUS TMPUMEHSATH MaTeMaTUYeCKue 3HaHUS B
MHTEpECax 3/I0pOBOro M 0€30MacHOro o0pasa )Ku3HU, OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aAHIATHN U
OT/bIXa, peryysapHas Gpuanyeckass akKTUBHOCTb), (PU3UUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSX CIIOPTUBHO-030POBUTENBHOM 1ESITENBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUS:

FOTOBHOCTb K TpPYIdy, OCO3HAHHWE ILIEHHOCTH TPYIOJHOOUsl, MHTEpEC K
pa3simyHbIM  chepaM  mpodecCHOHATLHONW  NEATeIbHOCTH, CBA3aHHBIM C
MaTeMaTUKOW U €€ TPWIOKEHUAMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mpodeccun M peaM30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC ILJIAHBI,



FOTOBHOCTh M  CIIOCOOHOCT, K  MaTeMaTH4eCKOMY OOpa3oBaHUIO W
caM0oOOPa30BaHUI0 Ha MPOTSKCHHH BCCH JKHU3HH, TOTOBHOCTh K aKTHBHOMY
Y4aCTHIO B PEIICHUU IPAKTHYECKUX 3a/1a4 MaTeMaTHICCKOM HAITPaBJICHHOCTH,

7) 3K0JI0TM4€CKOT0 BOCTIUTAHMA:

c(hopMHPOBAaHHOCTh IKOJOTHYECKOW KyJIbTYpbl, TOHUMAaHHWE BJIHSHUS
COIMAITbHO-IKOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE IPUPOTHOM U COIUAITBLHOM
Cpenbl, 0CO3HaHUE TII00aATHHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpUCHTAIS
Ha TNPHUMCHEHUE MaTeMAaTHYSCKMX 3HAHWHA JUIA pEIICHHWS 3aaad B oOJacTd
OKPYKAaIOIIEH Cpebl, IUIAHUPOBAHUE IOCTYIIKOB M OIEHKM WX BO3MOJXKHBIX
MIOCJICAICTBUH JIJIsl OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOT 0 IO3HAHMSA:

c(hopMHPOBAaHHOCTh MHUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU M 0OIIECTBEHHO M MPAKTHKH, TOHUMAHNUE MaTeMaTHIECKOM
HayKH Kak c(ephl 4eJI0BEUECKOH NeITeTbHOCTH, TANOB €€ Pa3BUTHS i 3HAYUMOCTH
TUTSL Pa3BUTHS IMBUIIM3AIIMHN, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKA U MaTeMaTUYECKOM
KyJIbTypOU KaK CPEICTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIIST TPOEKTHYIO
¥ UCCJIEIOBATEIbCKYIO AEITEILHOCTh MHIUBHUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBUSA
ba3oBbleoruyeckue 1eicTBUA:

BBISIBISITh M XapaKTEpHU30BaTh CYILECTBEHHBIC MPU3HAKKH MaTeMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXKIy TMOHATUSMH, (QOPMYIUPOBATH
OTpeJieNIeHUs TIOHSITHI, YCTaHABIIMBAThH CYILIECTBEHHBIM MPU3HAK KJIaCCUPUKAIIH,
OCHOBAaHU JJ1s1 000OILEHHS U CpaBHEHUSI, KpUTEPHUH TPOBOIUMOT0 aHAIIN3A,

BOCIIPUHUMATh,  (GOPMYIMpPOBaTh U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTpUIIATEIbHbIC, EAMHUYHbIC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (hakTax, MaHHBIX, HAOMIOAEHUSIX M YTBEPKACHUSX, Npeaiaratb KpUTEpUH s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPECUUH;

JieNnaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKIOUYEHUM, yMO3aKIFOUEHHUI 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOATEIbHO 10KA3aTE/IbCTBA MATEMATUYECKUX YTBEPKICHUI
(psIMBIE K OT IPOTUBHOTO), BEICTPAUBaTh apryMEHTALIUIO, TPUBOJUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHHS U BBIBOIBI;

BbIOMpaTh CHOCOO peleHus ydyeOHOM 3aaaud (CpaBHUBAThb HECKOJIBKO
BapHAaHTOB pELICHUs, BBIOMpaTh HanboJjee MoAXOASUIMN C y4ETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KDUTEPUEB).

Ba3oBble ucciiegoBareibCKue 1eiiCTBUS:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUNA WHCTPYMEHT TO3HAHMS,
dbopmynupoBarh  BOMPOCH], (UKCHUPYIOLME  MPOTUBOpEUYHE, MpoOieMy,
YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (popMHUpOBATh TMIIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENLHO CIITAHUPOBAHHBIN SKCTIEPUMEHT, UCCIIE0BAHNE
M0 YCTaHOBJICHUIO 0COOEHHOCTEN MaTeMaTHueCKOTO 00BEKTA, SIBJICHUS, MPOLIECCa,
BBISIBJIEHUIO 3aBUCHUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, MPOLIECCaMU;

CaMOCTOSITEIbHO (hOPMYJIMPOBaTh 00O0OIIEHNS U BBIBOJABI MO pE3yJIbTaTaM
MPOBEAEHHOTO  HAOMIOACHMS, MCCJEIOBaHMs, OLIEHUBAaTh  JOCTOBEPHOCTbH
MOJIy4€HHBIX PE3YJIbTaTOB, BHIBOIOB M 000OIICHUI;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE MpOLECCa, a TaKXKe BbIABUTATH
NPEANOJIOKEHUS O €70 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora c unpopmanuen:

BBISIBISITH JeUIMTH UHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA
BOIIPOC U JJIs PELIEHUS 3a/1a4H;

BbIOMpATh HH(OPMALIHUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBAT,
CUCTEMaTU3UPOBATH U HHTEPIIPETUPOBATH MHPOPMAIUIO PA3INYHBIX BUI0B U (OpM
Mpe/ICTaBIICHUS;

CTPYKTYpHpOBaTh WHGOPMAIUIO, MPEACTABIATh €€ B pa3jMuHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUIeCKu;

OIICHUBAThH Ha/IEKHOCTh uHbopMaIuu 1o CaMOCTOSTEIHHO
c(hopMyIMpOBaHHBIM KPUTEPHUSM.

KoMMmyHHKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHBIE 1eCTBUA

OO0meHnne:

BOCIIPUHUMATH U (OPMYIIMPOBATH CY>KICHHUS B COOTBETCTBHUHU C YCIOBUSIMH U
LEJIIMU OOILEHUS], ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOKO TOUKY 3PEHUS B YCTHBIX
U TIACBMEHHBIX TEKCTaX, JAaBaTb INOSCHEHUS II0 XOAY pELICHUSA 3a1a4y,
KOMMEHTUPOBATH ITOJTyYEHHBIN PE3YIIbTAT;

B X0Jie 00CYX/I€HUS 3a/1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKIaEMOU TEMBI,
npoOsieMbl, pemaeMol 3aladu, BBICKA3bIBATh WIEH, HAIEICHHbIE Ha MOUCK
pELICHMs], COINOCTABIATL CBOU CYXKICHUS C CYXICHUSAMM APYTUX YYaCTHHUKOB
nvanora, OOHapYKUBaTh Pa3IMUKMe M CXOJCTBO MO3UIMH, B KOPPEKTHOH (dopme
dbopMynIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKECHNUS,

MPEACTABIATh PE3YIbTAThl PEIIEHUS 3aa4M, SKCIEPUMEHTA, UCCIIECI0BAHMS,
NPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (POpMAT BBICTYIUIGHHA C YYETOM 3ajad
Npe3eHTAaIMU U1 0COOEHHOCTEHN ayIUTOPHUH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe 1eiCTBUSA
Camoopranuszanmusi:



COCTaBIISITh TUIAH, AITOPUTM PEIICHHSI 3a7a49H, BEIOMPATh CIIOCOO pEIIeHHs ¢
y4€TOM UMEIOIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUP OBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAIbHbII HHTEJLJIEKT:

BJIQJICTh ~ HABBIKAMHM  TIO3HABaTEIbHOW  pediaekcuu Kak  OCO3HaHUS
COBEpIIaeMbIX ACHCTBUH U MBICIHUTEIBHBIX MPOIIECCOB, HX PE3YIILTATOB, BIIAJICTh
crnoco0aMu CaMOTPOBEPKH, CAMOKOHTPOJISI MpOLEcca U pe3ysbTara pelieHus
MaTeMaTU4E€CKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTUBHI B IEITCIHHOCTh HA OCHOBE HOBBIX 00CTOSITEIILCTB, JaHHBIX,
HaMJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTATA IIETIH U YCIOBHUAM, 00BSICHSITH P UUHHBI
TOCTHKCHHSI WJIM HEAOCTH)KCHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1€ITEJIbHOCTD:

MOHUMATh M HMCIO0JIb30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHYabHOM
paboThl TIpU pelieHWH Yy4eOHBIX 3ajad, MPUHAMATh II€Jb COBMECTHOM
JeSTEIbHOCTH, TIAHUPOBATh OPTaHU3AIMIO COBMECTHOM PabOTHI, pacmpeensTh
BHJIBI Pa0dOT, JOTOBAPUBATHCS, 00CYKIaTh MPOIIECC M PE3yJILTAT paboThI, 00001IaTh
MHEHUST HECKOJIbKUX JIFOJIEH;

y49acTBOBaTh B TPYIIOBBIX hopMax padoThl (00CyKaeHNsI, 0OMEH MHEHHMA,
«MO3TOBBIC IITYPMBI» H UHBIC), BBITIOJIHATH CBOIO YacTh PaOOTHI M KOO TMHHUP OBATH
CBOM JICHCTBHS C IPYTHMH YJI€HaMU KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIa 1a
B OOmMMH TPOAYKT 1O KpPUTEpHSIM, CHOPMYIMPOBAHHBIM y4acTHUKAMHU
B3aNMO JICUCTBYSL.

HPEAMETHBIE PE3YJIBTATHI

K koniy oOydenus B 10 kJacce oOydaronmiics MOMYYUT CJCAYIOIIHE
MIPEAMETHBIE PE3YNbTaThl M0 OTAEIbHBIM TeMaM paboueld mporpaMMbl yueOHOTO
Kypca « Anredpa 1 Hauajga MaTeMaTHdeCKOTO aHAJIN3a:

YucJs1a v BBIYMCTICHUSA:

CcBOOOJIHO ONEPUPOBaTh MOHATUSMU: PALMOHAILHOE YHUCJIO, OECKOHEUHas
nepuoguyeckas JApoOb, MPOLEHThl, HPPAUUOHAIBHOE YHUCIO, MHOMKECTBA
PALMOHANBHBIX U IEUCTBUTENBHBIX YHACEIN, MOYJb JCHCTBUTEIBHOTO YHCJIA,;

OPUMEHATh JPOOM M MPOLIEHTHI JJsi PEHICHUsS MNPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACJIEH 3HAHUW U PEATbHOU KU3HU;

MPUMEHSTh TPUOIMKEHHBIE BRIYMCIICHUS, TIPABUIIA OKPYTJICHUS, TPUKUAKY H
OLIEHKY pEe3yJbTaTra BEIYUCIICHUM;



CBOOOJHO ONEpUpOBaTh MOHATHEM: CTENEHb C LENbIM TOKa3aTeseM,
MCIIOJI30BaTh MOIX0 IS0 (OPMY 3aMTUCH TEUCTBUTEIbHBIX YUCEN AJIS1 PEIICHUs
MPAKTUYECKUX 337124 U NPEICTABIICHUS TAHHBIX;

cBOOOJIHO OTIEPUPOBATH MOHSATUEM: APUPMETUUECKUIT KOPEHb HATypalbHOM
CTEIICHY;

cBOOO/IHO OTIEPUPOBATh MOHATUEM: CTENIEHD C PAIIMOHATILHBIM MIOKA3aTENIEM;

CBOOOJIHO ONEpHUpPOBaTh MOHATHSAMU: JIOTApUPM dYHUCTIA, TECATHUUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC
YUCJIOBOI'0 QpTYMEHTA,

OIIEPUPOBATH NOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YMUCIIOBOIO
apTyMEHTA.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH NOHATUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

OPUMEHATh PA3JUYHbBIE METOJbl PEHICHUS palMOHAIbHBIX M JAPOOHO-
palMOHANBHBIX YPAaBHEHUM, IPHUMEHITh METOJ HWHTEPBAJIOB JUIA PELICHUA
HEPAaBEHCTB;

CBOOOJHO ONEpPUPOBaTh MOHATHUSMU: MHOTOYJIEH OT OJHOM IMepeMEHHOM,
MHOTOYJIEH C LIENbIMU KO3 (UIIEHTaMH, KOPHU MHOTOYJIEHA, TPUMEHSATD JIeJICHHE
MHOT'OYJIEHA HA MHOT'OYIEH C OCTarkoM, teopeMy be3dy m Teopemy Bumera s
pelIeHus 3a/1a4;

CBOOOJIHO OMEpPUPOBATH MOHATUAMH: CHCTEMa JIMHEHHBIX YpaBHEHHMH,
MaTpula, OMNPEAEIUTENh MaTpULbl 2 X 2 U €ero TE€OMETPUYECKHM CMBICT,
UCMOJIb30BaTh CBOMCTBA OMpPEAEIUTENS 2 X 2 JJs BBIYHUCIICHUS €r0 3HA4YCHUS,
IIPUMEHATH OINPENEIUTENN JUIA PELICHUs CHUCTEMBl JIMHEWHBIX YPABHEHUU,
MOJIEJIMPOBATh PEAIbHbIE CUTYAIUU C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHUN,
HCCJIEN0BAaTh NOCTPOEHHBIE MOJEIA C MOMOIIBK0 MATPULl U OIPEAEIIUTENEH,
HMHTEPIIPETUPOBATH [IOJTYUEHHBIA PE3YJIbTAT;

MCMOJIb30BaTh CBOWCTBAa JCHUCTBUM C KOpPHIMU JUIsi mpeoOpa3zoBaHus
BBIPKECHU;

BBITIOJIHATH IPE00pa30BaHMs YUCIOBBIX BBIPAKEHUM, COJIEpPIKAILUX CTETIEHH C
palMOHAIBHBIM [TOKA3aTENEM;

HCIOJIb30BaTh CBOMCTBa aorapupmMoB IS npeoOpa3oBaHus
Jorapu(MUYECKUX BbIPpAKEHU,

CBOOOJHO OMEpPUPOBATh MOHATHSIMH: HpPpAUOHATbHBIC, MOKA3aTebHbIE U
JorapuMUYecKue ypaBHEHHUs, HAXOIUTh UX PEIICHUS ¢ TOMOIIBIO PABHOCHIILHBIX
NIEPEXOI0B WM OCYLIECTBIISIA IPOBEPKY KOPHEM;



NPUMEHATh OCHOBHbIE TPUTOHOMETpHUUECKUe (GOPMYIIbI 171l TpeoOpa30BaHUs
TPUTOHOMETPUYECKUX BIPAKEHUM;

CBOOOJIHO ONEpUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh HE0OXOoauMble (OPMYJbl ISl  PEIICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUH;

MOJICIMPOBATh pEAIbHbIE CUTyalldd Ha fA3bIKE alreOpbl, COCTaBJIATH
BBIP@KEHHUS, YypaBHEHHUS, HEPABEHCTBAa IO YCJOBHUIO 3a/layd, MCCIEI0BATh
MOCTPOEHHBIE MOJIENHY C UCTI0JIb30BAaHUEM amapara aireopsbl.

DYHKIHUU U TPAPUKU:

CcBOOOJIHO ONIEPUPOBATH MOHATUAMMU: (PYHKLIKSA, CIIOCOOBI 3aJaHusl QYHKIIHH,
B3aUMHO oOpaTrHble (QYHKIMHM, KOMMOO3ULMSA (yHKUMH, Tpaduk ¢GyHKIMH,
BBITIOJTHSTH dJIEMEHTapHBIE MTpeoOpazoBanus rpaduKoB QyHKIINHI;

CcBOOOJIHO ONIEpUPOBATh MOHATHAMU: OOJACTh OMNPENEICHUS U MHOXKECTBO
3HaYeHUH PYHKIUU, HYJIU (GYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMNEpUPOBaTH MOHATUAMU: YETHbIE M HEYETHbIE (DYHKIIMH,
nepuoAndeckue GyHKIUN, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUM, MAaKCUMYMBbI U
MUHUMYMBI (YHKIIMHM, HauOOoJbIllee W HAUMEHbIEe 3HaueHHe (QYHKIMH Ha
IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CTeNIeHHas (DYHKIMSA C HAaTypaJlbHbIM U
LEJbIM TOKa3zareneM, rpauk cTeneHHONW (YHKUMU C HAaTypalbHbIM U LEIBbIM
rmokazareneM, Tpapuk KOPHS N-OM CTENeHW Kak (PyHKIMHM 0OpaTHOM CTENeHU C
HaTypaJIbHBIM MOKa3aTeleM;

OTIEpUPOBaTh MOHATUSMU: JIMHEWHAs, KBaJpaThuyHas M JIpOOHO-IMHEHHAs
(YHKIMH, BBITIOJTHATH JJIEMEHTAPHOE UCCIICIOBAHKE U MTOCTPOCHUE X TPAPUKOB;

CcBOOOJIHO OMEpUPOBaTh MOHATUSIMU: TMOKa3aTeIbHas M JorapudpMuyeckas
(GyHKIMHA, WX CBOMCTBAa M rpaduKH, UCIMOIb30BaTh UX T'papUKU I pEIICHUS
YpaBHEHHUI;

CBOOOJIHO OMNEpPUPOBATh MOHSATUSAMU: TPUTOHOMETPUYECKAS] OKPYNKHOCTb,
onpeieJIeHne TPUTOHOMETPUYECKUX (DYHKIIMI YMCIOBOTO apTryMEHTa;

UCIIONb30BaTh rpaduku (YyHKOUM [ UCCIEAOBaHUS MPOLECCOB H
3aBUCHUMOCTEN MPU PELICHUU 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U PEabHOM
KHU3HU, BIpakaTh (GOpMyJIaMHi 3aBUCUMOCTH MEX1Y BEIMUMHAMY;

Hauajia MaTeMaTH4eCKOro aHAIM3a:

CcBOOOJIHO ONEpUpOBaTh MOHATUSAMU: apU(PMETHUECKass U TE€OMETpUYECKas
nporpeccusi, 06CKOHEUHO YOBIBAIOIIAs T€OMETpUYECKasi MPOrPECCHs, TUHEHHBIN U
AKCIIOHEHIIUAIBHBIN pOCT, (hOpMYIIa CIOKHBIX TPOIIEHTOB, UMETh MPEACTABICHHE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JJI PELICHUS pealibHBbIX 3a/1ad IMPHUKIAJHOTO
XapaxTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: IOCJIEA0BATENbHOCTb, CTIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTE, MOHOTOHHBIE W OTrPAHUYEHHBIE IOCIIEA0BATENBHOCTH,
IIOHUMATh OCHOBBI 3apPOXKIEHUS MATEMAaTUYECKOTO aHalIW3a Kak aHauu3a
0ECKOHEYHO MAJIbIX;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: HENPEPBIBHBIE PYHKIIMU, TOUYKH pPa3phiBa
rpaduka QyHKIUN, aCUMOTOTHI rpadrka GyHKIINHY;

CBOOOJIHO ONEpUpOBaTh MOHATHUEM: (YHKIIMS, HENpepbIBHAsA HAa OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMM JIJIsl pEeLICHUs 3a7a4;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMH: IepBas U BTOpas NPOU3BOJHBIC
($yHKIMH, KacaTenbHas K rpaduKy GyHKINH;

BBIYHCJIATH TPOU3BOIHBIE CYMMBI, IPOU3BENECHUS, YACTHOTO U KOMITO3ULIMA
IBYX (DYHKIMI1, 3HaTh MPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJb30BaTh T€OMETPUUECKUNA U (PU3NYECKUM CMBICA MPOU3BOJHOMN MJIs
pelIeHus 3a1ad.

MHo:xecTBa ¥ JIOTHKA:

CBOOOJHO OMEpUpOBaTh MMOHATUSMU: MHOXKECTBO, OIEpallUM  HaJ
MHOECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIM annapar JJisl ONUCAHUS PEAIbHBIX
MPOLIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHATHUSMU: ONpEIEICHHE, TeOpeMa, ypaBHEHHeE-
CJIEIICTBUE, CBOMCTBO MaTeMaTn4eckoro o0beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K konmy oOydenus B 11 kJiacce oOydJarOnmmiics TOJIYYUT CJICAYIOIIHE
NpeIMETHbIE pe3yJbTaThl MO OTACIBLHBIM TeMaM paboyell mporpammbl y4eOHOro
Kypca «Anredpa 1 Hayana MaTeMaTuYeCKOro aHATU3ay

YucJia 1 BBIYUCTCHUSA:

CcBOOO/IHO OTIEPUPOBATh MOHATUSMU: HATYPAIBbHOE U 1I€JI0€ YHCIIO, MHOKECTBA
HaTypaJbHBIX U LEJIbIX YUCEN, UCIIOJIb30BaTh MPU3HAKH AEIUMOCTH LENBIX YHCEIL,
HO/I n HOK nHartypanbHBIX 4HCEN s PELICHHs 3a1ad, IPUMEHATh aJrOPUTM
EBkimmna;

CBOOOJIHO OMNEpUPOBaTh MOHATHEM OCTAaTKa MO MOJYJIO, 3alKChIBaTh
HaTypaJbHbIE YUCJIA B PA3JIMYHBIX IO3ULHOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJIHO ONEPUPOBATh MOHATHSAMU: KOMIUIEKCHOE YMCIO W MHOKECTBO
KOMILJIEKCHBIX YHCEJI, NPEACTABIATh KOMIUIEKCHBIE UHCIA B alreOpandyecKou u
TPUTOHOMETPUUECKON (hOpMe, BBITIONHATH apU(PMETUUECKUE ONEpalud ¢ HUMH U
M300pakaTh Ha KOOPIMHATHOM TNIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOOJHO ONEpPUPOBaTh MOHATUSIMH: HPpPALUOHATbHBIE, MOKA3aTebHbIE U
norapuMUYecKre HEPAaBEHCTBA, HAXOJAUTh WX PEHIEHUS C  TOMOIIBIO
PAaBHOCHWIJIBHBIX IEPEXOJIOB;

OCYILECTBISITH OTOOP KOpPHEH TMpU pEIIeHUHd TPUTOHOMETPHUUYECKOTO
YpaBHEHUS;

CBOOOJIHO ONEPHUPOBATh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh, HE0O0XOoauMble (GOpMyJbl Ui  PEHIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJIHO ONIEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U
HEPaBEHCTB, PABHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHCTEMBI U COBOKYITHOCTEN PALIMOHAIIbHBIX, UPPALUOHAIBHBIX, IOKA3aTeIbHbBIX U
Jorapu(pMUYECKUX YpaBHEHUI 1 HEPABEHCTB;

pemarp palMOHAIIBHEIE, UPPalOHAIbHbIE, IIOKA3aTeNbHbIE,
gorapuMUYECKMe U TPUTOHOMETPUUYECKHE YpPaBHEHUS U HEPABEHCTBA,
COJIeprKalye MOTYJIH U ITapaMeTphl;

OPUMEHSThH IpauuecKue METOIbI JJIs PElICHHs] YpaBHEHUI U HEPaBEHCTB, a
TAKXKe 3a/1a4 ¢ IapameTpamu;

MOJENUPOBATh peajbHble CHUTyallMM Ha S3bIKE aureOpbl, COCTaBIATH
BBIPAKCHUS, YPaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBUIO 3a1a4Hy,
UCCIIeIOBAaTh TMOCTPOEHHBIE MOJEIM C MCHOJb30BaHUEM armapara ainreopsl,
VMHTEPIPETUPOBATH ITOJYYEHHBIN PE3yJIbTaT.

DOYHKIHUU U TPAPUKHU:

CTPOUTH TpapuKd KOMMO3ULIUUA (PYHKIMH C TOMOIIBIO 3JIEMEHTapHOTO
UCCJICIOBAHMSI M CBOMCTB KOMITO3UIUH IBYX (DYHKITHIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHHI U HEPABEHCTB HA KOOPAMHATHOM
IUIOCKOCTY;

CBOOOJIHO ONEpUPOBaTh MOHATUSMU: TpaduKd TPUTOHOMETPHUECKUX
yHKImi;

OpUMEHATh (YHKIUM JJI1 MOJECIMPOBAHUS M MCCJEOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayvasna MmaTemaTu4ecKoro aHajamsa:

MCIIO0JIb30BaTh MPOU3BOIHYIO JJI UCCIIEA0BAaHUS (PYHKIIMHA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEe M HAUMEHbIIEe 3HaYeHUs (DYHKIIMM HENPEPBIBHOW Ha
OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO Ul HAXOXKICHUS HAWIY4LIErO pEIICHUus B
IIPUKIIAJHBIX, B TOM YHCJIE COLMAIILHO-3KOHOMUYECKHUX, 3a11a4axX, JJIs OIIPEECIICHUS
CKOPOCTH M YCKOPEHUS ITpoIiecca, 3a1aHHOT0 (JopMyIoi Wi rpapukom;



CBOOOJHO OMNEpUPOBATh TMOHATUAMU: TE€PBOOOpaA3Hast, OMNpeAeIEHHBIN
UHTETpal, HAXOIUTh MEPBOOOpa3HbIC SJEMEHTAPHBIX (PYHKUUNA U BBIUYUCIATH
uHTerpan no gpopmyie Herotona-JleitOnuna;

HAXOJUTh IUIOIIAAH IIOCKUX GUTYP U 00BEMBI TEN C TOMOIIbIO HHTErpaia;

MMETh TMpPEACTaBICHUE O MaTeMAaTUYECKOM MOJECIMPOBAHUU HA TpUMEpE
cocTaBlieHUsI TUPPepeHIINATbHBIX YPaBHEHUH;

peliath NPUKIAAHBIE 33/1a4d, B TOM YHCJE COUUAIbHO-)KOHOMUYECKOrO U
(pu3nyecKoro xapakrepa, CpeicTBaMU MaTEMaTHY €CKOT'0 aHAIN3A.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsmuecTrBo yacos DJIeKTPOHHbIE
(¢ poBbIe)
oOpa3zoBaTeJibH
ble pecypchbl

Ne HaunmeHoBaHue

n/ | pasgesioB  TeM Beer | Konrpoabnusl | IlpakTudecku
| NporpaMmmal 0 e padoThbI e paboThI

MHOXECTBO

el CTBUTEIBHBIX
YHCEIL.
MHOro41eHBbl.
PanuonansHbie 24 1
YpaBHEHUS U
HEpPaBEHCTBA.
CucreMbl IMHEHHBIX
YpaBHEHUMU

OyHKIHUU U
rpaduxu.
CrenenHas GpyHKIHS 12 1
C LIETBIM
nokazareseM

Apudmernueckuit
KOpPEHb h-OH
CTCIICHH. 15 1
HppanuroHansHbie
ypaBHEHUS

IlokazarenpHas

byHKIHSL.

10 1
ITokazaTenbHbIe

YpaBHEHUS

Jlorapudmuaeckas
byHKIHSL.
Jlorapudmudeckue
YpaBHEHHUS

18 1

Tpuronomerpudeck
Y€ BBIPAKEHHUS U 22 1
ypaBHEHHUS

[MocnenoBaTenbHOCT
U ¥ IPOTPECCUU

10 1




HenpepsiBHbIE

8 GbyHKIMH.
[TpousBoanas

20

[ToBTOpEHME,
000011IeHHE,
CUCTeMaTU3aIus

3HAHUU

OBILEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

136

10




11 KJIACC

Ne
n/
n

HaunmeHoBanmne
pa3nesioB U TeM
NporpaMmbI

KoanuecrBo yacoB

Bceer KoHTpobHBI
0 e pabdoThbI

IIpakTnyecku
e padoThbI

DJIeKTPOHHbIE
(¢ posbie)
oOpa3zoBaTeJibH
ble pecypchbl

HccnenoBanue
(byHKIUH ¢
ITOMOIIIBIO
IIPOU3BOJHOU

22 1

IlepBooOpazHas u
HHTETpas

12 1

I'padwxu
TPUTOHOMETPUYECKU
X (pyHKIHH.
Tpuronomerpudeck
1€ HEPABEHCTBA

14 1

HppannonanbHble,
IOKa3aTelbHbIE U
sorapuMUYECKU e
HEpaBEHCTBA

24 1

Kommiekcubie
qyciia

10 1

Harypanenblie u
L[€JIbIE YHCIIa

10 1

Cucremsl
palMOHAIIbHBIX,
HppalMoOHAIbHBIX
MOKa3aTeIbHbIX U
sorapu(pMUUECKUX
YpaBHEHUMU

12 1

3amauu ¢
rmapaMeTpamu

16 1

[ToBTOpEHME,
000011IEHHE,
cUCTEeMaTu3aIus

3HAHUU

16 2

OBILEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

136 10
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