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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCYIapCTBEHHOIO 00Pa30BaTEIBLHOTO CTaHAAPTA CPEAHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBJIIONIMMHU OCHOBY JUIsi CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTUA O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECleYuBaeT HHCTPYMEHTaJIbHYIO 0a3zy I M3yuyeHus BcCeX
€CTECTBEHHO-HAYYHbIX KYpPCOB, a C JIpYyroi CTOPOHBI, OPMHUPYET JOTUYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAUMOM JUJISi OCBOCHHS
KypcoB HWH(OpPMATHKH, OOILECTBO3HAHMUS, WCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOI'O0 Kypca y4alllMecsl OBJAJECBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOU
HayKH, KoTopas (GOpMyJIMPYET CBOM TIOCTHKEHUSI B MaTEMaTHUECKOH opme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3WKH, XUMUHU, OHOJIOTMH, MOHUMaHUS
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOIIECTBEHHOW >KU3HU, TO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSAX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XKU3HU. B TOXE Bpems OBIIafeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMHM MAaT€MAaTHYECKHUMH KOHCTPYKUHSIMHU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, ad0CTparupoBaHue 1
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlUIeHHE. B xone n3ydyenus
anreOppl M Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MTOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH pPEalbHbIX CHUTYallMi M WHTEpPHpETalun
MOJYYEHHBIX  PEUIEHUM, 3HAKOMSTCA C  I[PUMEpPaMHM  MaTeMaTHYECKHX
3aKOHOMEPHOCTEM B TMPHUPOAEC, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENBbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUS,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
oOyuyeHusl B CTaplueil IIKoJie, €CTECTBEHHO JOMOJHSSA APYr ApPyra U MOCTEIEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro xak ywammMecs OBJIAZeBalOT BCE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUUECKOTrO aHalu3ay, JUIsl PELICHUs] CaMOCTOATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM mikojie. B crapmieli mikoise oco0oe BHUMAaHHE YJEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecss MOJYYarOT HaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TMOCKOJIbKY B KaXJOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loiydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMmupoBaHHEe YMEHUU
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEEe  pPa3BUTHUE  AJNTOPUTMHYECKOIO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISI PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTA MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAnn (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHieHHs B MPUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHMKE U HucKyccTBe. OOyuwarolmmecss Yy3HAOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU Kak
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC WIKOJIBHOM MAaTEMATUKU M IMPEIJIararoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallU, HCCIET0BAHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VWHTEPHPETAUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIBb3YETCS
JUISL peLlIeHUs] PUKIAAHBIX 3a1ad. [Ipu penmeHnn peasbHbIX MPAaKTHUYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa M Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanun3a Ha 6a30BOM ypoOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAuYecKkue JapoOu. ApudpMeTudyeckue  omepainuu ¢
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATBbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JAEUCTBUTENbHBIMU uHcliaMu. [lpubnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PELICHUS NPAaKTHUYECKUX 3a7ad U IIPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amanus Gyskmuu. [paduk  QyHknuu. Bzaumuo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOTrpeccui. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPKATUX JIOTaApU(DMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellleHne NMPUKIIAIHBIX 3a/1a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepumogmueckne  QyHkumu. [IpoMexyTkn  MOHOTOHHOCTHU
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HaunGosnblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajam3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SBIICHHM,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3AHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOD
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPUEHTALIMEM HA NMPUMEHEHUE MAaTEMaTUUYECKWX 3HAHUM ISl PEIICHUs 3a1ad B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM M  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMOCTH JUIsl PA3BUTUS LMBWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILECTBIATH IMPOEKTHYI) M HMCCIEAOBATEIBCKYIO NESITEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYICAWe20  Mupa;  NpuUMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MpPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 pernieHus yuyeOHOW 3azauyu (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IIpoOIlecca, a TaKKe BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/I€ 00CYKJEHH 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIAaEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YIaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OI[EHKY NPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHICCKOTO aHATM3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BemonusaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWA W  pellaTh OCHOBHBIE THIBI  LEJBIX, PalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpEeleNeHNs] ¥ MHOXXECTBO 3HadeHW (yHKuMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

Crpouth M ynTaTh TpaUKU JUHEHHON (PYHKIIMM, KBaAPAaTUYHOU (DyHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Havana mareMaTH4ecKOro aHaJIu3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, II€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEIbIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsaTh CBOMCTBa CTEMeHW JUId MpeoOpa3oBaHUsl  BBIPAKCHUU;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEePUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN Ul PELICHUS IPAKTUYECKUX 3a/1ay.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIENHU C UCIOJIb30BAHUEM anmnapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIeI0BaHNs (PYHKIMH, 3aJaHHOMN rpaduKoM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTHU TpadUKH JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh MOHATUSIMH: HEMPEPbIBHAS (QYHKIHUS;, TPOU3BOAHAS (DYHKIIHH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIS UCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIC COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMi MaTEeMaTHUECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHokecTBa pallMOHAJIBHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalimoHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHH. T pUroHOMeTpUUecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1
YpaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHIA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosmecTBo 1acon Buabl gesiteJJbHOCTH 00y4aKOIIMXCH DJIeKTPOHHbIE
Ne g g z uudposbie
Tema ypoka E g g
n/n 2 g oOpa3oBaTe/ibHbIE
S = - 12)
22 E 2 =
E E8 g g = pecypchl
& zZEEFEE &
MHOXECTBO, Oneparuy Hajl Mcnonb3oBaTb TEOPETUKOMHOMKECTBEHHbIM
1 MHO>KeCTBaMU. J[narpaMMel 1 annapar 41A ONucaHua Xo4a peLleHus
Qﬁﬂepa—BeHHa MaTemMaTUYeCKUX 3a4a4, a TaKXKe peasibHbIX
Parmonansubie uncia. OObIKHOBEHHBIE U NPOLLECCOB U ABNEHUN, PN PELLIEHNN 3334 U3
2 JleCATHYHBIE IPOGH, TPOLIEHTS, 1 Apyrmx y4ebHbIx npeametos. OnepmposaTb
OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH MOHATUAMM: PaLIMOHANBHOE Y1Cno,
Apndp [enCcTBUTENbHOE YMC0, OObIKHOBEHHAA
H(PMETUUCCKHE OIIEepalMu C
p p Apobb, aecatnyHas Apobb, NPOLEHTDI.
3 parMoHaIbHBIMHA YUCIIAMH, 1
. BbINOMHATL apudPmeTUUecKue onepauun c
peoOpa3oBaHUs YUCIOBBIX BBIPAKECHUIA .
PaLMOHaNbHbIMM U AEACTBUTENbHbLIMM
HpumeneHne apobeil i MPOLEHTOB IS 4ncnamu; NPUBANKEHHbIE BbIYMCACHNUS,
4 PCHICHHA IIPUKJIATHBIX 3a/1a4 13 1 MCnoNb3ya Npasuna okpyrneHusa. Jenatb
Ppa3/IM4HBIX OTpACJICH 3HAHUU U NPUKUAKY M OLLEHKY pesy/ibTaTta BblUMCIEHWNNA.
peaIbHOM KU3HU OnepupoBaTh NOHATUAMM: TOXKAECTBO,
[Tpumenenue npoOeii ¥ IPOLIEHTOB IS ypaBHEHMe, HepaBeHCTBO; Liesioe U
5 pelieHus MPUKIAIHBIX 3a/1a4 U3 1 pauMoHasbHOE YpaBHEHME, HEPABEHCTBO.
pa3IMYHBIX OTpaciiel 3HaHUHN 1 BbINONHATbL Npeobpa3oBaHNA LENbIX 1
pCaHBHOﬁ JKU3HU PaLMOHANbHbIX Bblpa)KeHMVl. Pewartb
JewcTBuTenbpHbIC Ynciia. PanimonaabHbIC OCHOBHBIE TMBI LIE/IBIX MPPALIMOHA/IBHbIX
6 R np— 1 ypaBHEHMI 1 HepaBeHCTB. MpUMeHATb
paLMOHa/bHble YPaBHEHUA U HEPABEHCTBA
ApudmeTndeckue oneparuu C
7 . 1 [NA pelleHna maTemMaTUYecKnx 3a4a4 v 3a4ay
JIEUCTBUTEIbHBIMHU YHCIIAMHU




[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

13 pasInyHbIX 061acTelt HayKu 1 peanbHoM

8 OKPYTJICHUS, IPUKUJIKA U OIICHKA UELT
pe3ynbTaTa BRIUMCICHUN
9 ToxzaecTBa U TOXICCTBCHHbBIC
npeoOpa3oBaHUs
10 VYpaBHeHue, KOPEHb YPaBHEHHS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Meroa HHTEpBAJIOB
13 Pemenue nensix u qpooHO-
paloHaIbHBIX YPAaBHEHU U HEPABEHCTB
KonTtponpHast pabora o Teme
14 "MHOKeCTBa pallMOHAJIBHBIX U
e CTBUTEIIHLHBIX YHCEII. ParoHaabHEIC
ypaBHEHUS U HEPABEHCTB"
15 OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH. OnepupoBaTb NOHATUAMMU: PYHKLMA, CNOCO6bI
B3anmuo oOpaTHbie GyHKIIUN 3a4aHuA GyHKUMK, B3aUMHO obpaTHble
I'paduk dyrxuun. OGIacTs byHKUMM, 06nacTb onpeaeneHmsa un
Onpe/eeHns i MHOKECTBO 3HAYEHHI MHOXeCTBO 3HaueHNI GyHKLMW, rpaduk
16 bymxin. Hyma dysxmm. TTpoMesyTin GYHKLUMM; YETHOCTb M HEYUETHOCTb GYHKLMMK,
3HAKOIIOCTOSIHCTBA HY/M GYHKLAW, NPOMEXKYTKM
. . 3HAKOMOCTOAHCTBA. BbINONHATL
17 YérHble 1 HeUETHBIE PYHKINU .
npeobpa3oBaHNA CTeNeHel C Lebim
Crenens ¢ 1embIM NoKasaTeeM. nokasatesiem. Mcnonb3oBaTb CTaHAAPTHYIO
18 CrannaprHas $popma 3anucu GopMy 3anucu AeicTBUTENLHOTO YMCAa.
JICHCTBUTEILHOTO YNCIIa dopMynMpoBaTh U MANIOCTPMPOBATbL
Hcnonb3oBanue nmoaxosmiei Gopmsl rpaduyeckun cBOMCTBa CTENEHHOM GYHKLMN.
19 3aIIACH JIEHCTBUTEIIBHBIX YHUCEI IS BbipaxkaTb pOpMYAaMM 3aBUCUMOCTN MEKIY

PEIICHHUA MMPAKTUYCCKUX 3ada4 U
MpEaACTaBICHUA JaHHBIX

BE/IMYMHAMU. Mcnonb3oBaTb LppoBble
pecypcbl Ans NOCTPOeHUn rpadrKoB GyHKUUK




Crenennast GyHKIHUS C HATYPaJIbHBIM H

N N3y4veHna mnx CBOWCTB.

20 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk
21 ApudmMeTniecknii KOpeHb HATYPaTbHOM dopmynnpoBsaTb, 3anNuCbiBaTh B
CTEIICHU CUMBOJINYECKON pOpME U MANOCTPUPOBATL
ApudMeTHIECKUI KOPEHb HATYPAIBHOI npMMepamu CBOMCTBA KOPHA N-0Ol CTEMNEHW.
22 CTEIICHI BbinonHATb NpeobpasoBaHms
CBOMCTEA APABhMETHIECKOrO KODHA MPPALNOHANBHbIX BblpaxeHW. PelwaTtb
23 . OCHOBHbIE TUMbI UPPaALMOHANbHbBIX YPaBHEHMIA
HaTypaJbHON CTENEHU
y M HepaBeHCTB. MpUMeHATb A1 peLleHus
24 CBolicTBa a}ZiI/I(l)MeTI/ILIeCKOFO KOpHS DA3AMMHBIX 3334 MPPALMOHANBHBIE
HaTypaJbHON CTCTICHH ypaBHeHUn 1 HepaseHcTBa. CTPOUTb, YMTaTb
o5 CaoiicTsa avaq)MeTH‘leCKOTO KOpH:A rpaduK KOpHA N-oit cTeneHn. Mcnonb3osaTb
HaTypaJbHOM CTENIEHU LUMdpPOBbIE pecypcbl 41 NOCTPOEHUA
26 JleiicTBUS ¢ apUPMETHUECKUMU KOPHAMHE rpaduKoB GYHKLMI 1 U3yHEHNA NX CBOMCTB.
N—oi CTeIeHu
97 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—oii cTereHn
28 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—oil CTEIeHU
29 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—oil CTEIIeHU
30 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—oii cTereHn
31 Peienne uppamoHaibHbIX YPaBHEHUN U
HEPaBEHCTB
39 Pemrenne nppaninoOHAIbHBIX YpPaBHEHUN U
HEPaBEHCTB
33 Pemenne nppanmoHanbHBIX YpaBHEHUH U




HEPABEHCTB

Pemienue nppanyoHaabHbIX YpaBHEHUN U

34
HEPABCHCTB
35 Peuienue nppanmoHaabHbIX YPAaBHEHUN U
HEPaBEHCTB
36 CaoticTBa U rpaduK KOpHSI N-OW CTETICHH
37 CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
KoHnTposipHas padboTa mo Teme
38 "ApudmeTrnueckuii KOpeHb N—ou
crenenu. VppannoHanbHble ypaBHEHUS U
HepaBeHCTBA"
39 CuHyC, KOCHHYC U TAaHT€HC YHCIIOBOTO OnepupoBaTb NOHATUAMM: CUHYC, KOCUHYC U
aprymMeHra TaHreHc NPOM3BOJILHOTO Yra. Mcnoib3osaTtb
CHHYC, KOCHHYC 1 TAHIEHC YHCIIOBOTO 3anmncb NPOU3BOJILHOTO Yra yepes o6paTHble
40 ’
ApryMenTa TpUroHomeTpuyeckme GpyHKLUMN. BbinoNHATL
npeobpa3oBaHNA TPUrOHOMETPUYECKUX
ApKCUHYC, apKKOCUHYC U apKTaHTEHC .
41 BbIpaXKeHUH.
YHCIIOBOTO apryMeHTa
PewaTb OCHOBHbIE TUMbl TPUTOHOMETPUHECKUX
42 ApKCHHYC, apKKOCHHYC U apKTaHTEHC YPABHEHMIL,
YHUCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,
43 orpezieNieHue TPUTOHOMETPHUIECKHIX
(GYHKIMA YUCITOBOTO apTryMEHTa
TpuronomeTpuyeckas OKpyKHOCTb,
44 ornpezeNieHue TPUTOHOMETPUIECKIX
(GYHKIMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUICCKUE
bopmybI
46 OCHOBHBIE TPUTOHOMETPUUYECKHE




bopmybl

OcCHOBHBIE TPUT'OHOMETPHYCCKUEC

47
bopmybl
48 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI
49 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX OnepupoBaTb NOHATUAMM: CUHYC, KOCUHYC 1
BBIPAXEHUI TaHTeHC NPOM3BOJIbHOTO yrna. Mcnosnb3osaThb
50 TIpeo6pasoBatie TPUTOHOMETPHYECKHX 3anuncb NPOM3BOJILHOTO YrAa Yepes obpaTHble
BBIPAKEHHIT TPUrOHOMETPUYECKME OYHKLMU. BbINONHATD
npeobpa3oBaHNA TPUTOHOMETPUYECKUX
[TpeobpazoBaHre TPUTOHOMETPUIECKUX .
o1 . BbIPaXKEHUMN.
BBIPKEHU I
PeluaTb OCHOBHbIE TUMbl TPUTOHOMETPUYECKMX
59 Hpeo6pa3033aHHe TPUTOHOMETPUUECKUX VDABHEHMiA.
BBIpaXEHUI
53 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPAXKEHUI
54 Peuienre TpUroHOMETpUYECKUX
yYpaBHEHUHU
55 Pemienne TpuroHOMeTpU4YECKUX
YpaBHEHUN
56 Peuienre TpUroHOMETPUYECKUX
yYpaBHEHUHU
57 Pelienre TpUroHOMETPUYECKUX
ypaBHEHUI
58 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU
59 Peuienne TpUroHOMETpUYECKUX
YpaBHEHUN
60 KontpomnpHas padora mo reme




"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckre ypaBHeHuUs"

ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS

Orlepl/lpOBaTb NOHATUAMMWU:

61 MoCIe0BaTeIbHOCTEH. MOHOTOHHBIE 1 nocnenoBaTeIbHOCTb, apudmeTmyeckasn u
IIOCJICIOBATCIbHOCTH reomeTpuyeckan nporpeccmu, 6ecKkoHe4YHo
ApHdMeTHUECKAS H TeOMeTpHIECKAs yb6blBaloLLaA reoMeTpryecKan nporpeccus,

62 nporpeccun. Vcmonp3osanie . cymma 6eckoHeuHo ybbiBatoLei

reomeTpuyYecKkon npor nn. BaT
MPOTPECCUU JIJISl PEIICHHSI PEaTbHBIX eoMeTpu4ecKom nporpeccuu. 3aaasato
nocneAoBaTe/IbHOCTM Pa3INYHbIMM
3a/1a4 MPUKJIIAHOTO XapaKTepa A P
cnocobamu. NMprmeHATb GOPMYNY CNOMHBIX
beckoneuno yOwiBarorias .
MPOLEHTOB A/1A PeLleHmn 3a4a4 U3 peasibHOM
reoMerpuueckas nporpeccusi. Cymma

63 N 1 NPaKTUKK (C NCNOIb30BaHUEM KaNbKynAToOpa).
OecKkOHEYHO yObIBarolIei .

5 Mcnonb3oBaTh CBOMCTBA
TeOMETPUUYCCKOM MPOrpecCcuu . .
p porp nocnef0BaTesIbHOCTEN U NPOrpeccuii. Ans

64 ®opmyria CI0KHbBIX IPOLCHTOB pelleHna peanbHbIX 3a4a4 NPUKNAAHOIo

65 ®dopmyra CI0KHBIX TPOLIEHTOB xapaKkrtepa
O0001Ienne, cucTeMaTH3alus 3HaHUH 3a

66 Kypc anreOpbl 1 Hauyal MaTeMaTH4YeCKOro 1
ananmuza 10 kmacca

67 HToroBast KOHTpOJIbHAsA paboTa 1

. MpPUMEHATb OCHOBHbIE MNOHATUA Kypca
O0001Ienne, cucTeMaTH3alus 3HaHUH 3a
anre6pbl M HaYas MaTEMaTUYECKOro aHanm3a
68 Kypc anreOpbl U Hayal MaTeMaTH4eCKOro 1 y
ANA pelleHns 3a4a4 U3 peasibHOM KU3HU 1
ananu3a 10 kmacca
[APYTUX LKONBbHBIX AUCLMMINH.
OBIIEE KOJIMYECTBO HACOB I10
ITPOI'PAMME 68




11 KJIACC

KosmecTBo Jacon Buanl nesreJLHOCTH DJIeKTPOHHbIE
Ne ) g g o0yuaroumuxcst undpoBbie
Tema ypoka - g g
n/n A 2 g oOpa3oBaTe/ibHbIE
S z z g
g § g % & g pecypcsl
2 ga £Ei& =¢
Crenensb ¢ pallMOHAIBHBIM [10KA3aTEIEM dopmynnpoBaTb, 3aNMCbiBaTh B
CROJCTBA CTEMEHH CMMBOAUYECKON Ppopme U
[Ipeobpa3oBanue BbIpaKeHUI MANTOCTPHPOBATE NPMEpami
3 ’ 1 CBOWCTBA CTeneHu. MpumeHATb
coJiepKalluX pauOHAIbHbIE CTEIICHU i
5 CBOWCTBA CTeneHn ann
[Ipeobpa3oBanue BbIpaxeHH, o
4 1 npeobpa3oBaHUA BbIPaKEHUIA.
coJiepKallluX paluOHAIbHbIE CTEIICHU DOPMYSMPOBATS U
5 IIpeoGpasoBanue BbIPaKCHHUIH, 1 WANIOCTPUPOBATb rpaduuecku
COACPIKalIMX palMOHAIbHBIC CTCIICHU CBOWCTBA NOKa3aTe/ibHOM
6 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1 dYyHKUMK. PelaTb OCHOBHbIe
7 [Toka3zarebHbIC yPaBHEHUS U HEPABEHCTBA 1 Wbl MOKAsATENbHBIX yPaBHEHNN
M HepaBeHCTB. Mcnoaib3oBaThb
8 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1 b P
undposble pecypcsbl AN
9 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1 y
NOCTPOEeHMUA rpadPpuKoB GyHKLMIA
10 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1 W U3yYeHUA UX CBOWCTB
11 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U 1
rpaduk
KonTponbhas padora no teme "CreneHs ¢
12 paloHaIbHBIM TOKA3aTENIEM. 1
[TokazarenbHas pynkuus. [lokazarenbHbie 1
YpaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm yucna 1 dopmynnpoBsaTb, 3anNnCbiBaTh B
14 JlecsiTHYHBIE ¥ HATYPAJIbHBIE JIOTaApHU (MBI CMMBONINYECKOM dpopme K




[IpeoOpa3oBaHue BEIpaXKEHUH,

15
COJIepKALIHX JIOTapU (MBI

16 [IpeoOpazoBanue BHIPAKEHHIA,
COZIep KaLIHX JIOTapU(MBI

17 [IpeobOpazoBanue BhIpaXKEHUH,
COZIepKALIMX JIOTapU(DMBI

18 [IpeoOpa3oBanue BHIPAKEHHIA,
COJIepKALIMX JIOTapU (MBI

19 Jlorapudmudeckne ypaBHCHUS U
HEpaBEHCTBa

20 Jlorapudpmuueckue ypaBHEHUs U
HEpaBEHCTBA

21 Jlorapudmudeckne ypaBHCHUS U
HEpaBEHCTBA

29 Jlorapudmudeckne ypaBHCHUS U
HEpaBEHCTBA

23 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA
u rpaduk

24 Jlorapudmuueckas pyHKIUsA, €€ CBONCTBA
u rpaduk

o5 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

26 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U TpapuKu

97 Tpuronomerpuveckne GyHKIIUH, UX
CBOICTBA U rpaduKu

28 Tpuronomerpuueckue GyHKIUH, UX

CBOMCTBA U rpaduKu

WANOCTPUPOBATL NPUMEPAMM
cBOWCTBa iorapuodma.
BbInonHATbL NpeobpasoBaHusa
BbIPaXKeHUI, coaepKaLLnX
norapudmbl. Popmynnposatb U
WANOCTPUPOBATL Fpaduyeckn
CBOWCTBa Jiorapudmmyeckomn
bYHKUMK. PelwaTb OCHOBHbIE
TUNbI NOFrAaPUPMUYECKMX
YPaBHEHWUIN M HEPABEHCTB.
Ncnonb3oBaTb UMdppoBble
pecypcbl g5 NOCTPOEHUS
rpadmkoB GyHKLMIA U M3ydYeHUn
WX CBOMCTB.

HaKOMMTbCA € UcTopmeit
pa3BUTUA MaTEMATUKMU.

OnepupoBaTb NOHATMEM
nepuoamyeckan GyHKuUms.
CTpouTb, aHaNN3NPOBATb,
CpaBHMBaATb rpaduKku
TPUTOHOMETPUYECKUX DYHKLUNA.
dopmynmposatb U
WANCTPUPOBaTh rpaduyeckm
CBOWCTBA TPUTOHOMETPUYECKNX
dYHKUMIA. PewaTtb npocreiwme
TPUroHOMeTpUYecKue
HepaBeHcTBa. Mcnoib3oBaThb
rpaduKkm gns peweHuns
TPUTOHOMETPUYECKMX




[IpuMepsl TPUTOHOMETPUYECKUX

HEepPaBEHCTB. Ncnonb3osaTb

29
HEPABEHCTB undposble pecypcol AnA
30 [TpuMepbl TPUTOHOMETPHYECKUX MOCTPOEHNA TPaUKOB GYHKLN
HEepABEHCTB W U3yYeHUn UX CBOWCTB
31 [Tpumeps! TPUTOHOMETPHYECKHUX
HEPaBEHCTB
39 [TpumMepbl TPUTOHOMETPHUUECKUX
HEPaBEHCTB
KonTponbhas padota no teme
"Jlorapudmuueckas GyHKIIHS.
Jlorapudmuueckue ypaBHEHUS U
33 HepaBeHCTBA. T pUTOHOMETPUYECKHE
GYHKIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"
34 HenpepeiBHble QyHKIINT OnepupoBaTh NOHATUAMM:
35 MeTo HHTEPBAJIOB JUISl PEILICHHSI HenpepbIBHas GyHKUMA;
HEPABCHCTB nponssoaHaa GyHKLUN.
Ncnonb3oBaTb reoMeTpuyeckuit
MeTo HHTEPBAJIOB JUTSI PEIICHHS .
36 N GU3NYECKUI CMbICA
HEPaBEHCTB .
NPOU3BOAHOMN ANA PeLleHus
37 TIpoussozman QyHKIMM 3aAay. HaxoauTb Npon3BoAHble
38 IIponsBonHas pyHKuMHA aneMeHTapHbIX QYHKUMIA,
39 I'eomeTpuueckuit u GU3NYECKUIN CMBICI BbIYMCNATHL NPOUN3BOAHbIE
HPOM3BOIHOM CYMMbI, TpOM3BeaeHUs,
40 [F'eomeTpudecKuil U PU3UICCKHUN CMBICIT HaCTHOTO GYHKLMIA.
NPOH3BOIHOI Wcnonb3oBaTb NPOuU3BOAHYIO
. AR UCCnenoBaHns GyHKLMK Ha
41 ITpon3BoiHBIE NIEMEHTAPHBIX (QYHKINH
MOHOTOHHOCTb W SKCTPEMYMbI,
42 [Ipou3BoiHbIE AIE€MEHTAPHBIX (PYHKINUN




[Ipon3BoHast CyMMBl, IPOU3BENCHMS,

NMPUMEHATb pe3y/ibTaTbl

43 4acTHOTO (yHKIUI MCCNEA0BaHMA K MOCTPOEHMIO

42 [Tpou3BoHas CYMMBI, IPOU3BEICHHUS, rpaguKos. MpumeHaTs
qacTHOTro yHKIMiT NPOW3BOAHYIO 419 HAXOXKAEHUSA

45 [IpousBonHas cyMiva, MPOU3BEICHUS, ::):?(Z::,J:L&,pse?oe; l:’;:ne
HACTHOIO pyHKLUH COLLMANbHO-3KOHOMUYECKMX,
lpumeHeRue MPO3BOXHOM K 3af4a4vax. 3HaKOMUTbLCA C

46 Hccaea0BaHui0 (QYHKIIMI HAa MOHOTOHHOCTD ncTopueit pasenTus
1 SKCTPEMYMbI MaTemaTU4YecKoro aHanunsa
[IpuMeHeHne Npon3BOJHON K

47 WCCIICIOBAHMIO ()YHKIIM HA MOHOTOHHOCTh
1 DKCTPEMYMBI
[IpumeHeHne Mporu3BOIHOM K OneprpoBaTb NOHATUAMM:

48 WCCIIeIOBaHMIO ()YHKITMI HA MOHOTOHHOCTh HenpepbiBHan GYHKUMA;

U DKCTPEMYMBI npounsBogHan GyHKLUMN.
TIprMeHEeHNIE POU3BOIHOM K Ncnonb3oBaTb FeOMETPUYECKUN

49 MCCIIEIOBAHNIO (DYHKIMI HA MOHOTOHHOCTb v ¢“3”qec"“uﬁ cmbIch
1 SKCTPEMYMBI NPOU3BOAHOM A1 PeLLeHMs
HaxosIeHHe HAHGOBIIEro 1 3apay. Haxoautb npomsisop,H ble

50 HaMMEHBUIETO 3HaYeHUs (PYHKIUHU Ha aNeMeHTapHLIX dyHKLA,

BbIYMCAATL MPOU3BOAHbIE
OTPesKe CYMMbI, NPOU3BEAEHUA,
Haxoxxnenne HanbOobIIero u YACTHOrO byHKLMIA.

o1 HauMEHBIIETO 3HauYeHusl (QYHKIUU Ha MConb30BaTh NPOU3BOAHYIO
OTPE3KE ANA uccnefosaHua GyHKUMKM Ha
Haxoxaenne HanOoIbIInero u MOHOTOHHOCTb 1 3KCTPEMYMbI,

52 HaUMEHBIIIETO 3HAYCHUS ()YHKITUU HA NPUMEHATb pe3ynbTaTbl
OTpe3Ke MCCNEA0BAHMA K MOCTPOEHMIO

53 HaxoxieHre HanOOobIIero u rpagukos. MpumeHATs




HAaMMEHBIIETO 3HAYCHUs (PYHKIUHU HA
OTpE3Ke

54

55

56

57

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIETO 3HAYCHUsT (PYHKIIUU HA
OTpe3Ke

Haxoxnenue HauOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMHA HA
OTpe3Ke

[TpumeHeHne TpON3BOIHOM IS
HaXO0JK/ICHHUS HAMJIY4IIErO PEIICHHs B
NPUKJIAJHBIX 3a/1a9aX, U ONpeaeICHUs
CKOPOCTH TIpoLecca, 3aJaHHOTO (OPMYIIOi
WM TpaduKoOM

KonrtponbHas pabora no Teme
"[IponsBonHas. IIpumenenune
IIPOU3BOIHON"

NPOM3BOAHYIO ANA HAXOXKAEHUA
Haunyylero peweHna B
NPUKNALHbIX, B TOM Yncne
COLMANBbHO-3KOHOMMYECKMX,
3a4a4ax. 3HAKOMUTbCA C
NUCTOpPUEN pasBUTUA
MaTeMaTMYECKOro aHanAn3a

OnepupoBaTb NOHATUAMM:
HenpepbiBHaA QYHKLMA;
nponsBogHan GyHKUUN.
Ncnonb3oBaTb FeOMETPUYECKUN
N PU3NYECKMIA CMbICA
NpPou3BOAHON ANA pelleHns
3aaay. HaxoamTb nponsBoaHble
3/IeMEHTAPHbIX PYHKLUMN,
BbIMMCAATb NPOU3BOLHbIE
CYyMMbl, NPOU3BEAEHMA,
4YacTHOro GpyHKUMNA.
Mcnonb3oBaTb NPON3BOAHYIO
Ana nccneposaHma GyHKUUK Ha
MOHOTOHHOCTb 1 3KCTPEMYMbl,
NPUMEHATb Pe3ybTaTbl
nccnenoBaHUA K MOCTPOEHMIO
rpadukos. NMpuUMeHATb
NPOW3BOAHYHO A1 HAXOXKAEHUA
Hauny4ylwero peleHuns B
NPWKAaAHbIX, B TOM Ynucie
COUMANbHO-3KOHOMUYECKMX,
3aa4vax. 3HaKOMUTbLCA C




ncTopuen pasBuTUA
MaTemMaTMyecKkoro aHaau3a

58 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX OnepupoBaTh NOHATUAMM:
59 ITepBooOpa3nas. Tabmuia nepBooOpa3HbIX nepsoobpasHas, nHrerpas.
. . HaxoanTb nepsoobpasHble
HHTerpai, reoMeTpudeckuii U pu3ndIecKuii .
60 3IeMeHTapPHbIX GYHKUNIA;
CMBICII HHTETpaJia
BbIYUCNATb UHTErpPasa no
Huterpai, reoMeTpudIeCKui U (DU3UUCCKUI .
61 pai, p b ¢dopmyne HbtoToHa—/lenbHMUa.
CMBICTT HHTETpaa 3HaKOMUTBLCSA C UCTopUEi
62 HHTerpai, reoMeTpudecKuii U pU3NISCKUM pPa3BUTUA MaTeMaTUIECKOro
CMBICII MUHTETpaJia aHanusa
63 Brruncnenue unrerpana no ¢popmyiie
Herorona—Jleitbaunna
64 Brruucnenune unTerpana no gpopmyie
Hprorona—IJleiibnnia
65 Brruncnenue unrerpana no ¢popmyiie
Hprorona—IJleiiOnunma
66 Brruncnenmne unrerpana mo ¢popmyie
Hprorona—IJleiiOnunia
67 CuHcTeMbl TUHEHHBIX YpaBHEHUN OnepnpoBaTh NOHATUAMM:
68 Cuctembl TMHEHHBIX ypaBHEHHI CUCTEMA JIMHENHBIX YPABHEHUM 1
eé peweHue. Micnonb3osaTb
Pemrenue npukiagHbIxX 3a/1a4 ¢ MTOMOIIBIO ) .
69 . . CUCTEMY IMHEMHBIX YPaBHEHWIA
CUCTEMBI JINHEHHBIX ypaBHEHUH
ANA peLleHns NPaKTUYEeCKUX
Pemenne npukiIaaHbIX 3a7a4 ¢ TOMOIIBIO
70 3aga4. HaxoauTb peleHun
CUCTEMBI JINTHEHHBIX ypaBHECHUH APOCTEILLINX CHCTEM M
CucreMbl ¥ COBOKYITHOCTH IEMTBIX, COBOKYMHOCTE paLyOHabHbIX
71 palliOHAJIbHBIX, UPPALITAOHAIBHBIX, YPaBHEHWI 1 HepPaBEHCTB.

MOKa3aTeIbHbIX, JOTapu(pPMUIECKUX
ypaBHEHUI U HEPABEHCTB

Mcnonb3oBaTb rpaduku GyHKLUIM




CucreMsl 1 COBOKYITHOCTH LCJIbIX,
paluOHAJIbHBIX, UPPALIUOHAJIbHBIX,

ONS pelleHns ypaBHEHUN.
MogaenunposaTtb peasbHble

2 NOKa3aTeIbHbIX, JIOrapu(PMUIECKUX CUTyaLMK Ha A3blKe anrebpsl,
ypaBHeHI/Iﬁ 1 HEpaBEHCTB COCTaB/IATb BblPaXKEHUA,
CHCTEMBI M COBOKYIHOCTH LENBIX, YPaBHEHWA, HEpaBeHCTBa 1

7a PAIMOHATBHBIX, HPPAIHOHATBHBIX, CMCTeMbl N0 YCN0BUIO 33434H,
NOKa3aTeIbHbIX, JJIOrapu(PMUIECKUX VICCNIEA0BATL NOCTPOEHHbIE
yPABHCHHIA H HEABCHCTR MOAENV C UCMONb30BaHUEM

annapata anre6pbl.
CucTeMbl 1 COBOKYITHOCTH IEIIBIX,
74 panMoHaATBHBIX, UPPAIIMOHATBHBIX,
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKUX
yYpaBHEHUI U HEPABEHCTB

75 Hcnonp3oBanne rpadgukoB GyHKIMN 715
peleHus ypaBHEHUI U CHCTEM

76 Hcnonb3oBanue rpadukoB GyHKUNN A7
peleHus ypaBHEHUH U CUCTEM
[IpuMeHeHne ypaBHEHUHN, CUCTEM U

77 HEPaBEHCTB K PEIIEHUI0 MaTeMaTHYEeCKHX
3aJa4 M 3a/1a4 U3 pa3InYHbIX o0acTei
HAyKU U peallbHOM KHU3HU

78 KonTponbnas padota no teme "UnTerpan u
ero npuMeHeHus. Cuctemsl ypaBHeHU"

HartypanbHble U 1enble Ynucia B 3aja4ax u3 OnepupoBaTb NOHATUAMM:

7 peanbHOMN KU3HU HaTypanbHOe YnCAo, Lenoe

80 HatypasnbHble U 1IeNIbIe YKcia B 33]a4ax U3 4mcno. Ncnonb3osatb NpU3HaKK
peabHOM KU3HH AEeNMMOCTY LieNbIX YnCen,
HatypanbHble 1 1enble Yncia B 3a7adax u3 PAsNoKEre ancnia na npoctble

81 MHOXUTENW AN1A pelleHns 3aaa4

peanbHOU KU3HU




82

HpI/ISHaKI/I JACIINMOCTHU LCIIBIX YHUCCII

W3HAKU JIETMMOCTH LEJbIX YUCE
83 IT e e e
84 [Ipu3Haky AeIMMOCTH LETbIX YUCEI
85 [ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUS PelwaTtb NpuUKagHble 3a4a4mn u3
3HaHUW. Y paBHEHUS pasnnyHbIX obnacTert HayKn u
86 [TosTOpEHuE, 0000IIEHNE, CHCTEMATU3ALIUS PEANbHOM 3KMU3HM C NOMOLLBIO
3HAHMT. YpaBHeHUs OCHOBHbIX NMOHATMI Kypca
anrebpbl U Havan
[ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS
87 . MaTeMaTMYeCKOro aHanusa.
3HaHUW. Y paBHEHUS BuiG
bI6MpPaTb ONTUMAasbHbIE
88 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL C0COBb! BbIYUCACHMIL
3HAHUH. Y PaBHEHNS Ncnonb3osaTh ANs peLleHns
89 HOBTOpeHI/Ie, O606H.[CHI/IG, CUCTEMaTHU3aluuAa 3aja4y ypaBHEHWUA, HepaBeHCTBA
3HAHUU. Y paBHEHUS W CUCTEMbI YPaBHEHWUI, CBOMCTBA
90 [ToBTOpEHUE, 0000IIEHNE, CHCTEMATU3ALIUS yHKUMI 1 rpadmKoB.
3HaHUU. Y paBHEHUA
01 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIS
3HaHui. HepaBeHcTBa
92 IToBTOpenue, 00001IeHNE, CUCTEMATH3ALIS
3HaHuil. HepaBencrsa
93 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHuil. HepaBeHcTBa
04 IToBTOpenue, 00001IEeHNE, CUCTEMATH3ALIS
3HaHuil. HepaBeHcTBa
95 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIUS
3HaHuU. CucTemMbl ypaBHEHUN
96 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT

3HaHud. CrucTemMbl ypaBHEHUN




[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS

97 - 1
3HaHui. yHKIUU

08 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui. OyHKUUH

99 HroroBas koHTpobHas paboTa 1

100 HToroBast KOHTpOJIbHAs paboTa 1
O0001menne, cucTeMaTH3alis 3HAHUH 3a

101 Kypc aJireOpbl ¥ HayaJl MaTeMaTU4eCKOro 1
ananu3a 10-11 kmaccos
O60061eHue, cucTeMaTu3alus 3HaHUH 3a

102 Kypc aiare0pbl 1 HayaJl MaTeMaTH4eCKOro 1

anaiu3a 10-11 xiaccos

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






