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HOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIAMETA «MATEMATHUKA»

[Ipumepnas pabouas mnporpamMmma mo yudyeOHOMY mnpenMery «MaremaTukay
yrayonénHoro ypoBHs s oOydarommxcsa 10—11 kiaccoB pa3paboTaHa Ha OCHOBE
®denepadbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAApTa CPEIHEro O0OIero
o0pa3oBaHus, ¢ y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMM, MPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY 00pa30BaHUIO, U TPAAMIIMI poccUiCKOTO 00pa3oBanus. Peanu3zanus
MpOTrpaMMbl 00ECIICYMBAET OBJIAJICHUE KIIFOYEBBIMU KOMITIETEHIIUSMH, COCTABJISIIOIIIUMHU
OCHOBY IS CaMOpPa3BUTUS W  HENPEPHIBHOTO  00pa30BaHUs, IEJIOCTHOCTD
OOIIIEKYJIbTYPHOTO, JIMYHOCTHOTO M  IIO3HABAaTEJIbHOIO  Pa3BUTUA  JUYHOCTH
00yyJaromuxcs.

B paboueii mporpamme ydTeHbl UieH U ToNOxkeHUuss «KoHUenuu pa3BUTHS
MaTeMaTtudeckoro ooOpaszoBanus B Poccuiickoit ®denepanun». B cooTBeTcTBUU C
Ha3BaHUEM KOHIIEMIIMU MaTeMaTH4YeCKOoe 00pa3oBaHUE JOJKHO, B YACTHOCTH, PEIIaTh
3aauy oOecrieueHuss HeOOXOMMOTO CTpaHE YHMCja BBITYCKHUKOB, MaTeMaTHYecKas
MOATOTOBKA KOTOPBIX JOCTAaTOYHA [JIsi MPOJOJAKEHUS OOpa30BaHUS IO Pa3IUYHBIM
HampapJICHUSIM,  BKJIOYash  TpenojaBaHUe  MaTEMaTHKH,  MaTeMaTU4YeCKUe
uccienoBanus, paboty B cdepe UHPOPMAIMOHHBIX TEXHOJOTUH U JIp., a TaKKe
obOecrieueHrs I8 KaXIOrOo  OOy4aromerocss  BO3MOXHOCTH  JIOCTHKEHUS
MaTEMaTUYECKOMN MOJTOTOBKH B COOTBETCTBUHU C HEOOXOAUMBIM €My ypoBHEM. IMEeHHO
Ha pelIeHre 3TUX 3anad HaneneHa [Ipumepnas pabouasi mporpamma yriryOoJI€HHOTO
YPOBHSI.

B snoxy uudpoBoit Tpanchopmanuu Bcex cep yenoBeYECKOU AEATEIbHOCTU
HEBO3MOXHO CTaTh OOpPa30BAaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIei
MaTeMaTH4YECKON MOATOTOBKU. ITO 00YCJIOBJIEHO TE€M, YTO B HAIllA JHU PACTET YUCIIO
CIEUHAIBHOCTEH, CBS3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHUEM MATEMATUKHU: U B
chepe SKOHOMHKHM, W B OHM3HEce, M B TCXHOJIOTMYCCKHX OOJIACTSIX, W JaXKe B
ryMaHuTapHbix cdepax. Takum o00pa3oMm, Kpyr oOOyd4aromuxcsi, s KOTOPBIX
MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM TIpenaMeToM, (GyHIaMEeHTOM oOpa3oBaHMUs,
CYIIIECTBEHHO paciupseTcs. B Hero BXoAsST HE TOJBKO 00yYaroluecs, MIIaHUPYIOIINE
3aHUMAThCS TBOPUYECKONW W HCCIEAOBATEILCKOM paboTol B 00JacTU MaTeMaTHKH,
uH(popMaTUKU, PU3NKH, SKOHOMUKH U B JPYTUX 00JIACTIX, HO U T€, KOMY MaTeMaTuKa
HY>KHA JJIs1 UICII0JIb30BaHMS B MTPodecChsix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknagHasi 3HAYUMOCTH MAaTEMATHKW OOYCJIOBJIIEHA TEM, YTO €€ MIpPEeIMETOM
SBJISTFOTCSL (PyHIaMEHTaIbHBIE CTPYKTYPHI HAIIETO MUPA: TPOCTPAHCTBEHHBIE (DOPMBI U
KOJMYECTBEHHBIC OTHOIICHUS, (PYHKIIMOHAIBHBIE 3aBUCUMOCTH W  KaTeTOpUU

HCOHpCI[GJIéHHOCTI/I, oT HpOCTCfIHIPIX, YCBaNBA€CMbIX B HCTIOCPCACTBCHHOM OIIBITC, 10
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JOCTaTOYHO CJIOXKHBIX, HEOOXOIUMBIX IS Pa3BUTHS HAYYHBIX M TEXHOJOTHMUYECKHX
unei. be3 KOHKPETHBIX MaTeMAaTHYECKUX 3HAHUN 3aTPYIHEHO TOHMMAHUE TIPUHITAIIOB
YCTPOMCTBA U UCHOJIB30BAHUSI COBPEMEHHOW TEXHUKH, BOCIIPUATHAE U UHTEPIPETAIUSI
Pa3HOOOpa3HOW  COLMAIBHOM, HSKOHOMHMYECKOW, MOJUTHYECKOW  uHGOpMaINH,
Manod(pexTrBHA MOBCEIHEBHAs MpaKTHYeCKas NeATeIbHOCTb. Bo MHOrmx cdepax
npoecCHOHaNbHON  ACSATENBHOCTH TPEOYIOTCS yMEHHUS BBINIOJNHATH  PACUETHI,
COCTABJISITh ~ AJNTOPUTMBI, TPUMEHATH (POPMYJbl, MPOBOJAUTH T'€OMETPUUYECKUE
M3MEPEHUS U MOCTPOCHHUSI, YUTaTh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEACTABIATH
uHopMaIMio B BUAE TAOJWIl, JUarpaMM ©u rpadyKoOB, MOHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITUM.

OAHOBpPEMEHHO ¢ paciIupeHueM chep NPUMEHEHUs] MaTEMaTUKU B COBPEMEHHOM
oOmiecTBe BCE 0o0yiee BaXKHBIM CTAHOBUTCS MAaTEMATHUYECKUM CTHIIb MBIIUICHHUS,
MPOSBIISIIONINIICS B OINpPEACNEHHBIX YMCTBEHHBIX HaBbIkax. B mporecce uzyuyeHus
MaTEeMaTUKH B apceHall MPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCA MHAYKIHS U ACTYKIUS, 0000IIeHNEe M KOHKPETU3allus, aHAIN3 U
CUHTE3, KJacCu(UKaus U cucTeMaTusaius, adctparupoBanve U aHanorusi. OObeKTh
MaTEeMaTHYECKUX YMO3aKIIIOUEHUH, TMpaBuila HMX KOHCTPYHPOBAHHUS PACKPBHIBAIOT
MEXaHW3M  JIOTHYECKUX  TIOCTPOCHUH, CIOCOOCTBYIOT  BBIpaDOTKE  YMEHUS
dbopmynrpoBaTh, 00OCHOBBIBATH W JOKA3bIBATH CYKJICHHS, TEM CaMbiM (OPMUPYIOT
JIOTUYECKUM CTUIb MBIIUIEHUS. Benymas poyib NPUHAIJICKUT MaTEMaTHUKE B
(GbOpMHUPOBAHUN ATTOPUTMUYECKON KOMITOHEHTHI MBIIIUICHUS] M BOCIIUTAHUU YMEHUH
JICHCTBOBATh 1O 3aJaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATH W3BECTHHIE U
KOHCTPYHpPOBaTh HOBBIE. B mpoliecce pemieHus 3aaad — OCHOBBI Ui OpTraHU3allin
y4eOHOI JesATENBHOCTH Ha YpPOKax MaTeMaTUKH — pa3BHBAIOTCS TBOpYECKas H
MPHUKIIaHAS CTOPOHBI MBITIICHUSI.

OOyuenue maTeMaTuKe Ja€T BO3MOXXHOCTh pPa3BUBATh y YYAIIUXCS TOYHYIO,
panMoHaNbHYI0 U WHOOPMATUBHYIO pe€uUb, YMEHHE OTOMpPATh HanbOosee MOAXOISIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpadUUeCKUe CpEe/CTBA ISl BBIPAKCHHS CYXKICHUU H
HATJISAHOTO UX MPEICTaBIICHHUS.

Heo0xoauMbpiM KOMITOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAHHUU
ABIsETCS OOIIee 3HAKOMCTBO C METOJAaMH TO3HAHUS  JIEHCTBUTEILHOCTH,
NPEICTaBICHUEe O TpPEeaIMETe M METOJe MaTeMaTUKH, €r0 OTIMYUSAX OT METO/OB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX MPUMEHEHHUS MATEMATHKH JIJISI
pelIeHUsT HAy4YHBIX UM TMPUKIAIHBIX 3a1ad. Takum o0pa3oMm, MaTeMaTH4ecKoe
oOpa3oBaHKMe BHOCUT CBOM BKJIAJ B (DOPMHUPOBAHUE OOIIIEH KYJIbTYphI YeTIOBEKA.

N3ydyeHne MareMaTHKH CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHMIO UEJIOBEKA,
NOHUMAHUIO KpPacoOThl M U3SIIECTBA MATEMAaTHYECKUX PACCYKIIEHUM, BOCHPHUSITHIO
reoMeTpuyecKkux GopM, YCBOCHUIO UJIEU CUMMETPUH.



HEJIM U3YUYEHUSA YYEBHOI'O IPEJIMETA «<MATEMATHUKA»

[IpuoputetnpiMu  nensiMu  oOyueHuss matematuke B 10—I11 kjaccax Ha
yrayO0IEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

¢ (hopMHpOBaHHE LIEHTPAJIBHBIX MATEMaTHUYECKUX IMOHATHUH (YUCIIO, BEJIMYMHA,
reoMerpuueckas (Gurypa, MEepeMEHHasi, BEpPOSTHOCTb, (YHKLUSA, MPOU3BOIHASA,
UHTErpal), 00ecIeynBaroIIMNX IIPEEMCTBEHHOCTh U NEPCHEKTUBHOCTD
MaTeMaTUYeCKOro 00pa3oBaHus OOyYArOIINXCS;

® MIOJIBE/ICHUE Y4YAIlUXCS Ha JOCTYIHOM Ui HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KAIOILEr0 MUPa, IOHUMAHUIO MaTEMATUKH KaK 4acTU
o01Iel KyJIbTyphl YEJIOBEUECTBA;

® pa3BUTUE MHTEJUIEKTYalbHBIX M TBOPUYECKHUX CIOCOOHOCTEHM ydaluxcs,
MO3HABATEIBHON aKTUBHOCTH, UCCIIETOBATEIBCKIX YMEHHUHN, KPUTUIHOCTH MBIIUICHHUS,
MHTEpeca K M3YUCHHIO MAaTEMaTHKH;

e (hopmupoBaHre (GYHKIIMOHATHPHOW MAaTeMaTUYeCKOM TPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMATUYECKUE ACIIEKTHI B PEajbHbIX KU3HEHHBIX CUTYallUAX U MpHU
U3yYEHUU  JIpYrUX  Y4eOHbIX  NPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyTUpOBaTh HMX Ha S3bIKE MaTEeMAaTHUKH W CO37aBaTh
MaTEeMaTHYeCKUE MOJENH, TPUMEHSATh OCBOCHHBIM MAaTeMaTHYECKHH ammapaT s
pelleHrs TMPaKTUKO-OPUEHTHUPOBAHHBIX 3a]ad, HHTEPIPETUPOBATH M OILICHWBATH
HOJTyYEHHBIE PE3YJIbTAThI.

OcHoBHBIE JMHUHM cojaepxaHusi Kypca warematuku B 10 —1lkmaccax
yrayOnéHHoro ypoBHs: «YUucna W BBIYUCIHCHHUS», «Anredpa» («Anredbpanyeckue
BBIp@XECHUs», «YpaBHEHUS M HepaBeHCTBa»), «Hauama MaTremaTHUecKOro aHaiuzay,
«I'eometpust»  («['eomerpuueckue ¢urypel W HX CBOicTBay, «M3MepeHue
TreOMETPUUYECKUX BENUYHH»), «BeposaTHoCcTh u cTatucTuka». J[laHHBIE JHMHUK
Pa3BHUBAIOTCS MapauIeIbHO, KaXK/ask B COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJTHAKO
HE HE3aBUCUMO OJ[HA OT APYTOM, a B TECHOM KOHTAKTe M B3auMoerncTeuu. Kpome srtoro,
uX OOBEIMHAET JIOTUYECKasl COCTABIIAIONIAs, TPAJAULIMOHHO MPHUCYIIasi MaTeMaTUKE U
MPOHU3BIBAIOIIAS BCE MAaTeMAaTUYeCKUE KypChbl M COJAEpPKaTEeNbHbIE JIMHUM.
ChopmynupoBanHoe B DepepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
cpenHero ooOmero ooOpa3oBaHUsi TpeOOBaHHWE «YMEHHE ONEPUPOBATH MOHATHUSMHU:
ompeseNieHue, akcuoMma, TeopeMma, CJIEICTBHE, CBOWCTBO, MPHU3HAK, MOKA3aTEIhCTBO,
paBHOCUIIBHBIE  (QOPMYIUpPOBKHM;,  yMeHue  (QopmynmpoBaTh  oOpaTHOe U
NPOTUBOIIOJIOXKHOE  YTBEp)KIEHHUE, TMPUBOAUTH TPUMEPHl M  KOHTPIPUMEDHI,
WCIIOJIb30BaTh METOJ MaTeMaTHYeCKON WHAYKLIMH; TPOBOAUTH JI0Ka3aTeIbHbIC
pacCyXJeHHUs TpHU pEIICHUU 3a7ad, OLEHUBATh JIOTUYECKYIO MPaBUIBHOCTh
pacCy X JIeHUI» OTHOCHTCS KO BCEM Kypcam, a (OpPMHUpPOBAHUE JIOTMUECKUX YMEHUH
pacnpezensercs 1o BCeM rojjaM 00y4yeHHsl Ha ypOBHE CPEHETO 00I111ero 00pa3oBaHusl.



MECTO YYEBHOI'O ITPEJIMETA «MATEMATHUKA» B YYHEBHOM
IJIAHE

B coorBercTtBUUM ¢ @DenepanbHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApTOM CpeAHero oOIero oOpa3oBaHUsI MaTeMaTHKa SBISETCS 00sS3aTEIbHBIM
npeaMeTOM Ha JIaHHOM YypoBHE oOpazoBaHus. Hacrtosimeid IlpumepHoit paboueit
IpOrpaMMoi TMpeaycMaTpuBaeTcsl M3ydeHue ydeOHoro mpeamera «MaremaTtuka» B
paMKax TpEX y4deOHBIX KypcOB: «Anrebpa M Havalla MaTEeMAaTHYECKOTO aHaIU3ay,
«I'eomerpust», «BeposTHOCTh M cTaTUCTUKA». POPMUPOBAHUE JIOTUYECKUX YMEHHU
OCYIIECTBIISICTCS HAa MPOTSHKEHUH BCEX JIET OOyUYEHUs B CTapIlei MIKOJE, a 3JIEMEHTHI
JIOTUKH BKJTFOYAIOTCS B COJIEP)KAaHUE BCEX HA3BAaHHBIX BBILIE KYPCOB.

B VyebnoMm rutane Ha u3ydyenne mareMatuk B 10—11knaccax Ha yriayO0inéHHOM
YpOBHE OTBOJUTCS 8 y4eOHBIX YacOB B HEJAEIIO B TEUEHUE KAXKIOro rojpa oO0ydeHHs,
Bcero 560y4eOHbIX YacoB.

Temarnueckoe  IUIaHUpPOBaHME  YYEOHBIX  KypCOB W PEKOMEHIYyEMOE
pacnpenesnieHue yueOHOTO BpEMEHU I U3YUYEHUS OTAEJBbHBIX TEM, MPEMJIOKEHHbIE B
HACTOSIIEN Mmporpamme, HaJl0 pacCMaTpUBaTh Kak MPUMEPHBIE OPUEHTUPBI B TOMOILb
COCTABUTEIII0 aBTOPCKOW pabodeil mporpaMmbl, U MPEXKIE BCEro YUYUTEN0. ABTOD
paboueil mporpaMMbl BIIPAaBE€ YBEIUYUTh WM YMEHBUIUTH MPEAJIOKEHHOE YHCIIO
y4eOHBIX YacoB Ha TeMy, 4YTOOBI YIIIyOUThCS B TEMATUKY, 3aUHTEPECOBABIIYIO
oOydJaronuxcsi, WM HalpaBUTh YCWIMS Ha MpeojoJieHue 3arpynHenuit. Jomyctumo
TAK)K€ JIOKAJIbHOE IepepacipeieICHUE U IEPECTAHOBKA JIEMEHTOB COAEPKaHUs Kypca
BHYTPH JJAHHOTO KJjlacca.

KonuyecTBO mpoBEpOUHBIX padOT (TEMATUYECKHUI U UTOTOBBIN KOHTPOJIb KAU€CTBA
YCBOGHHMS y4eOHOI0 MaTepuaia) U UX TUII (CaMOCTOATENIbHBIC U KOHTPOJIbHBIE PAaOOTHI,
TECThI) OCTAIOTCA Ha YCMOTPEHUE YUUTETIS.

Takke y4yuTenb BIpaBe YBEJIWYUTh WM YMEHBIIUTh YHUCIO y4E€OHBIX YacoB,
orBeACHHBIX B [IpumepHoit paboueld mnporpamme Ha 0000IIEHHE, MOBTOPEHUE,
CUCTEMATH3AIMI0 3HAHWK oOOydJarommuxcs. EIWHCTBEHHBIM, HO MPUHIUIHAIBHO
BaXXHBIM KPUTEPUEM SIBJISIETCS JOCTHXKEHHME PE3yJbTaTOB OO0Yy4YeHHUs, YKAa3aHHBIX B
HACTOSILIEN TTpOrpaMme.

IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O
HNPEAMETA «MATEMATHUKA»

OcBoenne yueOHOro mpeamera «MaTemaTuka» JODKHO  00€CIIeUnBATH
JOCTIDKCHHE Ha YPOBHE CPEIHET0 001mero oOpa3oBaHMs CIEAYIOMUX JUYHOCTHBIX,
METANpPeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:



JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIC PE3YIIbTAThI OCBOCHMU IMporpaMmabl y‘I€6H01’0 ImpcamMeTa
«MaremaTuka» XApPaKTCPUIYIOTCA:
['paxx1aHCKO€ BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIMU O0YYaromerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOr0 OOLIECTBA, NPEACTABICHUEM O MAaTEMATUYECKUX
OCHOBax  (YHKIMOHUPOBAHMS  PA3NUYHBIX  CTPYKTYp, SBICHUH, MPOUEAYP
IPaXXJAHCKOro o01ecTBa (BbIOOPHI, OMPOCHl U Mp.), YMEHUEM B3aMMOJIEHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBHUHU € UX (PYHKUUSAMHU U HA3HAYECHUEM.

I1aTpHOTHYECKOE BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTBIO POCCUMCKON TpaKIAHCKOM HACHTUYHOCTH, YBAXKCHHS K
OPOLUIOMY M HACTOSLIEMY POCCHMCKOM MAaTeMaTHKH, LEHHOCTHBIM OTHOLIEHUEM K

JOCTHKEHUAM POCCHUMCKUX MAaT€MaTUKOB U POCCUMCKONM MAaTeéMaTHYE€CKOW IIKOJIBI, K
HCTIOJB30BAaHUIO JTHUX JOCTIDKCHUN B JIPYTMX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:.

OCO3HAHHUEM JYXOBHBIX IIEHHOCTEH POCCHIMCKOI0 Hapoa; c(hopMUPOBAHHOCTHIO

HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO TMOBEIECHUS, CBS3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTUKEHUN HAYKU U JIESITEIBHOCTHIO YUYEHOT0; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DCTETUYECKOE BOCTUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOYAs JCTETHUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj]1a4, PEUICHUN, PaCCYy ICHHMN; BOCIPUUMYHUBOCTHIO K
MAaTeMaTH4YECKUM acleKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pur3nyecKoe BOCIUTAHUE:!

c(OPMHUPOBAHHOCTBIO YMEHUS IPUMEHATh MaTeMaTUUYECKHE 3HaHUs B MHTEpecax
3I0pOBOTO M 0O€30I1MacHOr0 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO (3I0POBOE TMHUTaHHUE, COAJIAHCUPOBAHHBINM PEXKUM 3aHATUM M OTHAbIXA,
peryisipHas (Qu3uyeckas akTUBHOCTH); (PU3UYECKOIO COBEPIIEHCTBOBAHUS TIPU
3aHATHUSAX CIIOPTUBHO-03/10POBUTENILHOMN AESTEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TpYyAY, OCO3HAHHUEM IIEHHOCTH TPYAOIIOOUS; HMHTEPECOM K
pa3auYHbIM cdepaM NMpoPecCHOHANbHOMN AeSITEIbHOCTH, CBSI3aHHBIM C MATEMaTUKON U
e€ MPUJIOKEHUSIMU, YMEHUEM COBEPILIaTh OCO3HAHHBIA BbIOOp Oyayuiel npodeccuu u
peann30BbIBaTh COOCTBEHHbIEC KU3HEHHBIE TUIaHbl; TOTOBHOCTHIO U CIOCOOHOCTBIO K
MaTeMaTUYECKOMY OOpa30BaHMUIO U CaMOOOpPAa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HM,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELIEHUH IPAKTUYECKUX 3a7a4 MATEMaTUYECKON
HaIPaBJIEHHOCTH.



DKOJI0TrMYEeCKOE BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO ~ IKOJIOTUYECKON  KyJIbTYphl, TMOHUMAHUEM BIIMSHUA
COLIMAJIBHO-D)KOHOMHYECKUX MPOLECCOB HAa COCTOSIHUE HPUPOAHOW M COLHMAIBHON
Cpelibl, OCO3HAaHHEM TJI00aJTBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM; OpUeHTaluen
Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUHU JIJIsl pellIeHus 33/1a4 B 00JIaCTH OKpY Karouei
Cpenbl, IJIAHUPOBAHHUS TMOCTYNKOB M OLEHKHM HX BO3MOXXHBIX TOCIEACTBUN ISt
OKPYXKaIOIlEel Cpebl.

L{eHHOCTH HAYYHOTO NO3HAHUS:

c(OPMUPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKU M OOIICCTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON
HAYKH Kak c(ephl YeIIOBEUECKOM IeATeTbHOCTH, ATANOB €€ Pa3BUTUS U 3HAUUMOCTHU JIJIs
pa3BUTUS LUBWIM3ALMU; OBJIAJCHUEM SI3bIKOM MATEMAaTUKA W MaTeMaTH4YeCKON
KYJIbTYPOU KaK CpPEICTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYILIECTBIIATH IPOEKTHYIO U
VICCIIEIOBATEIIbCKYIO IESATEIIBHOCT NHAUBUIYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJBTATDBI

MeranpeAMETHBIC pPe3yJbTaThl OCBOCHHUS IPOrpaMMBl  YYCOHOrO IIpeaIMeETa
«MaremaTrKa» XapaKTepU3YIOTCS OBIIAJICHUEM VHUBEPCAIbHbIMU HO3ZHABAM EIbHBIMU
0elcmeusmMu, YHUBEPCAIbHbIMU KOMMYHUKAMUBHBIMU OCUCEUSMU, YHUBEPCATbHbIMU
PeyIAMUGHbBIMU OeliCTNGUSMU.

1) Vuueepcanvnvie noznasamenvhule oeticmsus, odbecneuusarom opmuposamie
6a306bIX KOZHUMUBHBIX npoyeccos obdyuarouuxcsa (oceoenue memooos NO3HAHUSA
OKPYIHCAIOWe20 MUpa; NPUMeHeHUe T102ULeCKUX, UCCAe008aAmMeNbCKUX ONepayull, yMeHuUll
pabomamo ¢ ungopmayuei).

ba3oBbI€ JIOTHYECKUE JICHCTBUS:

® BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKK MAaTEMaTHUYECKHUX
00BEKTOB, MOHSATUM, OTHOIICHUN MEXIYy MOHATUAMH; (HOPMYJIHPOBATH ONPEICICHUS
MOHSTUH; yCTaHABIMBATH CYIIECTBECHHBIM MPU3HAK KIAacCU(DHUKAIIMK, OCHOBAHUS IS
00001IIeHNs U CPAaBHEHMSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3A;

® BOCIIPUHUMATb, dbopmynupoBath U NpeoOpPa3OBHIBATH CYXKICHHUS:
yTBEPAUTEIbHbBIE U OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIINE; YCIOBHBIC,

® BBUIBJISITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHUS B
dakTax, MaHHBIX, HAONIONCHUSIX W YTBEPXKACHUSAX;, TMpeIIaratb KpPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W NPOTUBOPEYUN;

e Jle]laThb BBIBOJAbI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHH IO aHAJIOTUH;

& IIPOBOJAUTH CAMOCTOSITENIBHO JT0KA3aTENIbCTBA MAaTEMaTUUYECKUX YTBEPKIICHHIM
(IpsiMble ¥ OT MPOTUBHOIO), BBICTPAMBATh APryMEHTALIUIO, MPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHSI M BBIBO/IHI;
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e BpIOMpaTh crmoco® pemieHus Yy4eOHOM 3amaud  (CpaBHHBATh HECKOJIBKO
BapUAaHTOB pPEIICHHUs, BbIOMpaTh Hanbosiee MOAXOMAUINN C YI4ETOM CaMOCTOATEIHHO
BBIJIEJICHHBIX KPUTEPUEB).

basoBble ucciie0BaTEeNbCKUE IEHCTBUS:

® UCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENbCKUII HHCTPYMEHT IO3HAHUS;
(GopMynupOBaTh BOMPOCH], PUKCUPYIOLIUE MPOTUBOPEUNE, MPoOIeMy, YCTaHABINBATD
HMCKOMO€ M JaHHOe, (OPMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIIHIO,
MHEHUE;

® [IPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIE0BAHUE TIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro oOOBEKTa, SIBIECHUS, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMHU, TPOLIECCAMH;

® CaMOCTOSITENIBHO (OPMYIUPOBATH OOOOIIEHHS W BBIBOJABI IO pe3yjibTaTam
IPOBEJCHHOIO HAOJIIOJICHUS, UCCIIEA0BAaHNUs, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OLICHMI;

® [IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IPOLECCA, a TAKXKE BBIIBUTaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabota ¢ nunpopmManmeii:

® BBIABIATH JeUIUTH MHPOPMAIWH, TAHHBIX, HEOOXOIWMBIX JJIsI OTBETa Ha
BOIIPOC U JJIS pEIICHUS 3a/1au;

® BEIOMpaTh MH(OpPMAIMIO U3 MCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIU3UPOBATD,
CHUCTEMATHU3UPOBATh W WHTEPIPETHPOBATH WH(POPMAIINIO PAa3TMYHBIX BUAOB B (GopM
MIPEICTABIICHHS;

® CTPYKTYypHUpOBaTh HWHGOPMAIHIO, TMPEACTABIATh €€ B pPa3IMYHbIX (opmax,
WUTIOCTPUPOBATH Tpaduuecky;,

® OIIEHUBATH HAAEKHOCTh MH(POPMAIIHH IO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM

KPUTECPHUSIM.
2) Vuueepcanvhole KOMMYHUKAMUBHbLE oelicmaus, obecneuusaiom
CHOPMUPOBAHHOCHL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO1ienue:

® BOCIPUHUMATH U (HOPMYIUPOBATH CYXkJCHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEeJIsIMU OOILEHHUSI; ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHMS B YCTHBIX U
NMCbMEHHBIX TEKCTAX, aBaTh MOSCHEHUS 110 X0y PEUIECHHUs 3a]1a4i, KOMMEHTUPOBATH
IIOJIyYEHHBIN PE3yJIbTaT;

® B X0JI¢ OOCYXIEeHMs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIa€MOUW TEMBl,
npo0JIeMBbl, pelIaeMoil 3a7auu, BbICKa3bIBaTh MJIEU, HAIlEJICHHbIE HA MOMCK PELICHMS;
CONOCTABIIATh CBOU CYXKICHMS C CYXACHUSAMU JPYIMX YYaCTHHKOB JHAJIOTA,



0oOHapy>XUBaTh PA3JIMYNE U CXOJICTBO MO3HIIHI; B KOPPEKTHOU opme PopMyIUpOBaThH
pa3Horjacus, CBOM BO3paKEHUS,

® MIPEJICTABIIATh PE3YJIbTaThl PEIICHUS 337a4yM, SKCIEPUMEHTA, HCCIEIOBaHUS,
IIPOCKTA; CAMOCTOSTEIBHO BHIOMpaTh (OpMAT BBICTYIUIEHUS C Y4YeTOM 3ajad
IPE3CHTAIMN 1 0OCOOCHHOCTEH ayIUTOPHH.

CoTpyaIHHYECTBO:

® [IOHUMaTh M HCIIOJIb30BaTh IMPEHUMYIIECTBA KOMAaHIHOW M WHAUBUIYAJIBHON
paboThI TIpH pelieHn: y4eOHBIX 3a/1a4; IPUHUMATh EJIb COBMECTHOU JESTEIbHOCTH,
IUIAHUPOBAaTh OPraHM3alMl0 COBMECTHOM pabOThl, pacnpeaensiaTh BUibl padoT,
JIOTOBapUBaThCs, OOCYXKIaTh IpollecC W pe3yiabTar padoThl; 0000IATh MHEHUS
HECKOJIbKHX JIFOJCH;

® y4acTBOBaTh B IPYMNIIOBBIX (opmax padoThl (00CYkJeHHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbI» H T.I1.); BHIIIOJHITH CBOIO YaCTh paOOThI U KOOPAUHUPOBATH CBOU
JEUCTBUA C IPYTUMH WIEHAMH KOMaH/Ibl; OLICHUBATh KaY€CTBO CBOETO BKJIaJa B OOIIMIA
OPOAYKT MO KPUTEPHSIM, CPOPMYIHMPOBAHHBIM YUaCTHUKAMHU B3aUMOJCHCTBHUSL.

3) Vnusepcanvhvle pezynsmusnvle oeticmesus, odecnevusaiom @Gopmuposanue
CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
CamoopraHusanus:

® COCTaBJIATH IUJIaH, aJITOPUTM PEIICHUs 3a]aud, BHIOMpaATh CMOCOO perieHus ¢
y4ETOM HMMEIOIIHUXCS PECYypPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh H
KOPPEKTHPOBATh BAPHUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb:

® BJIQJICTh HABBIKAMU MO3HABATEIBHOM PEPIIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUIA W MBICIUTENbHBIX MPOLECCOB, HX pe3yJbTaTOB; BIAAETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOLIECCAa M Pe3yJIbTara PELICHUS MAaTEeMaTUYeCKOU
3a/1a4u;

® [IPEIBUACTb TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IPU PELICHWUH 3aJayH,
BHOCUTh KOPPEKTHBBI B JI€SITEILHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, NAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

® OIICHUMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIM U YCIOBUSIM, OOBICHATh MPUYUHbI
JOCTUKEHHUS] WM HEIOCTIKEHHUS PE3yJbTaTOB JESTEIbHOCTH, HAaXOJUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS pabodeil MporpaMMbl MO MaTEeMaTHKe
MIPEICTABJICHBI 110 TOJaM O0YYEHUS B paMKaX OTIEIbHBIX KYPCOB B COOTBETCTBYIOITUX
pasznenax Hacrosueu [IporpamMmel.



PABOYASA TIPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTUYECKOTO aHAU3a» SBISIETCS OJHUM U3
HanboJiee 3HaYUMBIX B IPOrpamMMe CTapllel MIKOJIbl, IOCKOIbKY, C OJHOM CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAIbHYIO 0a3y Uil HM3Y4EHMsI BCEX E€CTECTBEHHOHAYUYHBIX
KypCOB, a C APYroil CTOPOHBI, (POPMHUPYET JOTMUECKOEe U aOCTPaKTHOE MBILIUICHUE
ydyaluxcs Ha ypoBHE, HEOOXOJUMOM JJIsi OCBOEHUSI MH(POPMATUKH, OOIIIECTBO3HAHMUS,
HCTOPUH, CIIOBECHOCTH M APYIMX AMCHMIUIMH. B pamkax IaHHOro Kypca ydamujecs
OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HAayKH, KOTOopas (OpMyJIUpyeT
CBOM JIOCTMKEHUSI B MAaTEMAaTUYECKOU (popme.

Kypc anreOpbl 1 Hauanm MaTeMaTWYeCKOro aHajau3a 3akKJaJblBaeT OCHOBY MJis
YCIIELTHOTO OBJIA/ICHUsI 3aKOHAMU (PU3UKH, XUMUH, OMOJIOTUH, IOHUMAHUSI OCHOBHBIX
TEHJACHUUNA  pa3BUTUS OSKOHOMHMKM UM  OOUIECTBEHHOM  JKM3HHU, II03BOJISIET
OpUEHTHPOBATbCS B COBPEMEHHBIX LU(QPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOIb30BaTh UX JUJIS JalIbHEUIEro 00pa30BaHUs U B TOBCEHEBHOM KU3HU.
B Toxke Bpemsi oBnajeHHEe aOCTPAKTHBIMH M JIOTUYECKHU CTPOTMMH KOHCTPYKIUSMU
anreOpbl 1 MaTEMAaTUYECKOTO aHAJIM3a PA3BUBAET YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh YTBEPKACHHS C MOMOUIbIO HMHIYKUIUU U
paccyxaarb  JENyKTUBHO, HCIIOJIb30BaThb  0000OIIEHME UM  KOHKPETU3aLHUIO,
abcTparupoBaHHe U aHAJIOTHIO, (POPMUPYET KPEATUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xonme wu3ywyeHuss kypca «AnreOpa M Hayala MaTeMaTHYECKOTO aHan3a»
yyalyecs MOJIy4aroT HOBBIM ONBIT PEIICHUs NPUKIAJAHBIX 3a/1ad, CAMOCTOSITEIIbHOTO
MOCTPOEHUS MATEeMAaTHYECKMX MOJENe pealbHbIX CHUTyalud, WHTEpHpeTauuu
MOJIYYEHHBIX PEIICHUI, 3HAKOMSITCS C IPUMEpPaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMU U X
aBTOpaMH.

Kypc ob6magaer 3HaYMTENbHBIM BOCIHUTATENIbHBIM MMOTEHIUAJIOM, KOTOPBIN
peanu3yeTcss Kak dYepe3 ydeOHbI Marepuasi, CIoCOOCTBYIOMHKN (HOPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33pPEHUsS, TaK U uepe3 cheuupuky y4yeOHOU JesTeIbHOCTH,
TpeOyrolel MPOJOJDKUTENbHON KOHUEHTpAlMM BHUMAHUS, CaMOCTOSITEIbHOCTH,
AKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ysbTarT.

B ocHoBe MeTonuku oOydeHus anreOpe M HavyajlaM MaTeMaTUYeCKOro aHajau3a
JICKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYESHHUS.

B crpykrype kypca «Anre6pa M Havajsa MaTeMaTHYECKOTO aHAIM3a» MOXKHO
BBIJICIUTh  CJEAYIOIIME  COJAEPKATEJIbHO-METOAWYECKHe JHHUM: «Yucma
BbluuCHeHUs», «DyHKIMH U rpaduxu», «YpaBHEHHS W HepaBeHCTBa», «Hauama
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MaTeMaTU4YECKOro aHaian3a», « MHOKECTBA U JIOTHKay. Bce OCHOBHBIE COAEPKATEIBHO-
METOJANYECKUE JIMHUU HM3Yy4YaroTCs HA NPOTSHKEHUH JABYX JIET OOy4YeHHsI B CTapllel
IIKOJIE, ECTECTBEHHO JOMOJHSA APYT APyra U NOCTEINIEHHO HACBIIAsICh HOBBIMH TEMaMU
U pa3genamMu. MOXKHO € YBEPEHHOCTbIO CKa3aTb, UYTO J@HHBIM KypC SIBISETCS
MHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coAepkKaHME HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH, TaKUX KaK ajredpa, TPUTOHOMETPUS, MaTEMaTUYECKUI
aHaJIu3, TEOPHUSI MHOXKECTB, MaTeMaTH4ecKas Jioruka u zip. I[lo Mepe Toro kak ydaiuecs
OBJIAJIEBAlOT BCcE Oojee IMMUPOKUM MAaTeMaTHYECKUM  amnmaparoM, Yy HHX
MoCieA0BaTeIbHO  (OPMHUPYETCS M COBEPUICHCTBYETCS ~ YMEHHE  CTPOUTH
MaTE€MaTUYECKYI0 MOJEINb PEAIbHOW CUTYalluH, IPUMEHSATh 3HAHUSI, TOJIYYCHHbIE TIPH
U3yYEHUU Kypca, AJIsl pEIICHHUs CaMOCTOSITEIbHO COPMYIUPOBAHHON MaTEMaTUYECKOM
3a/1a4y, a 3aT€M UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHo-MeTOAMYECKass JMHUA «YHcna W BBIYMCICHHSD 3aBEpIIACT
(opMupOBaHHE HaBBIKOB HCIIOJIb30BAHUS JCHCTBUTENBHBIX 4YHCEN, KOTOpoe ObLIO
HayaTo B OCHOBHOM IIKoje. B crapmeil mkone ocoboe BHUMaHUE yAENIsAeTCs
(OpMHpPOBAaHMIO HABBIKOB PpPAalMOHAIBHBIX BBIYMCICHUW, BKIIOYAIOIIMX B ce0s
HCIIOJIb30BAaHUE PA3MYHBIX (OpPM 3amucu 4YHUClIa, YMEHHE [eJaTh MPUKHUIKY,
BBINIOJIHSTH NPUOIMKEHHBIE BEIUUCIIEHUS, OLICHUBATh YHMCIOBBIE BBIPAXKEHUSI, pad0TaTh
C MAaTeMAaTHYE€CKMMU KOHCTAHTAMM. 3HAKOMBIEC YYAIIUMCS MHOKECTBA HAaTypaJIbHBIX,
LENbIX, PAUUOHAIBHBIX W JACHUCTBUTEIBHBIX YHCEN JONOJHSAKOTCS MHOKECTBOM
KOMIIJIEKCHBIX YHCEJl. B Ka’kI0OM M3 3TUX MHOXECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIE
eMy crienn(puyecKue 3a1auy 1 Ollepalvy: IeJIE€HUE HALEJI0, OIIEPUPOBAHNE OCTATKaAMU
Ha MHOXXECTBE LIEJIbIX YHCEN; 0COOblEe CBOWCTBA PAllMOHAIBHBIX M HPPALMOHAIBHBIX
qucen; apu(MeTHIecKe onepalm, a TAkKe U3BJICUeHUE KOPHS HATypalbHOU CTENEHU
Ha MHOKECTBE KOMILJIEKCHBIX 4Hcell. biarogaps mocienoBaTeIbHOMY PacIIMPEHUIO
Kpyra HCIIOJIb3YEMBIX YHMCEJI U 3HAKOMCTBY C BO3MOKHOCTSIMU WX NPHUMEHEHMS IS
peIIeHHUs pa3InYHbIX 33]1a4 (POPMUPYETCS MPECTABICHUE O €IMHCTBE MATEMAaTUKU KaK
HayKd U €€ poJid B MOCTPOCHHHM MOJEJIEH PEAJIbHOIO0 MHUpPA; IIUPOKO HCIOJb3YHOTCS
0000111eH1E U KOHKPETU3aIH.

JIunust «YpaBHEHHS W HEPABEHCTBA» pEAIM3yeTCsl HAa MPOTSKEHUU BCETO
oOydyeHHsi B cCTapuiedl IIKoJie, MOCKOJbKY B KaxiaoMm paszaene IIporpammbl
OPEIyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3afad. B pesynbrare yuamiuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAMM PELIECHUS PALMOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUH, HEPABEHCTB U
CUCTEM, a TaKXKe 3aJad, coAepKalMx napaMmeTpel. [logydeHHbIE yMEHHS LIMPOKO
MCIOJIB3YIOTCSI IPH UCCIIEIOBAHUM (PYHKIIHM C MOMOLIBIO TPOU3BOJHON, IPU PEIICHUHU
OPUKIIAJHBIX 3a]a4 U 3a7a4 Ha HaXOXJAECHHE HanOOJBIIMX U HAUMEHBIIMX 3HAYEHUI
¢ynkuuu. JlaHHas coneprkareibHasl JUHUS BKIOYAET B ceOs Takxke (popmMupoBaHue
YMEHHUM BBINOJHATH pacuéTel 1O (opmyinaMm, npeoOpa3oBaHUs pPALUOHAIBHBIX,

11



UppalMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKECHUMH,
comepkammx cTeneHn u Jorapudmel. briaromaps wu3ydeHHio anreOpandecKoro
Marepuana MPOUCXOIUT JajdbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO M aOCTPAKTHOTO
MBIIIJICHUS] YYaIuxcs, GOpMUPYIOTCS HaBBIKU JACAYKTUBHBIX PACCYKJIEHUM, pabOThI C
CUMBOJIBHBIMH (hOpMaMH, MPEJCTABICHUSI 3aKOHOMEPHOCTEN M 3aBUCUMOCTEHN B BHJIE
PaBEHCTB W HepaBeHCTB. AnreOpa mnpesiaraet 3(QQGeKTUBHbIE WHCTPYMEHTHI IS
pEelIECHNs] TPAKTUYECKUX M E€CTECTBEHHOHAYYHBIX 3a7ad, HarisIHO JIE€MOHCTPUPYET
CBOU BO3MO>KHOCTH KaK SI3bIKa HAYKH.

ConepxarenpbHo-MeToAMYecKass JuHUA «DyHKIMU U rpaduku»  TECHO
nepervieTaeTcsl ¢ APYyruMU JIMHUSIMU Kypca, MOCKOJIBKY B KaKOM-TO CMBbICIIE 3a7a€T
MOCJIEI0BATEIbHOCTh M3YYEHHs] Marepuaia. V3ydeHue CTENeHHOM, MOKa3aTeIbHOM,
norapuMUUECKOd U TPUTOHOMETPUYECKUX (PYHKIUMH, MX CBOHCTB U TrpadUKOB,
UCIOJIb30BaHUE (YHKIMM I penieHusl 3ajiad U3 JAPYTrux y4deOHBbIX MPEeIMETOB U
peaIbHOM KHU3HU TECHO CBS3aHO KaK C MaTeMaTUYECKUM aHAJIM30M, TaK U C pEIICHUEM
ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OoJibllIoe BHUMaHUE yaeNseTcs (POPMUPOBAHUIO
YMEHHS BBIpaXaTh (GOpMyJlaMH 3aBUCUMOCTH MEXIY pPa3IMUYHBIMU BEJIMYUHAMU,
HCCIIeIOBAaTh MOJIy4YeHHbIE (YHKIMU, CTPOUTh HUX Tpaduku.  Martepuan 3Toi
COJICpKATEIIbHOM JIMHUU HAIleJIeH Ha Pa3BUTHE YMEHHUH U HABBIKOB, MO3BOJISIOIIUX
BBIPAKATh 3aBUCUMOCTH MEXIYy BEIMYMHAMHU B Pa3IM4HON (opMe: aHAIUTUYECKOH,
rpaduyaeckoii u cioBecHo. Ero nsyduenue crnoco0CTByeT pa3BUTHIO AITOPUTMHUUYECKOTO
MBIIIIJIEHUSI, CTIOCOOHOCTH K 0000IIIEHNIO M KOHKPETU3AINH, HCTIOIb30BAHUIO aHATIOTUH.

ConepxarenpbHass nuHUs «Hayana wmaTeMaTHYeCKOrO aHaln3a» IO3BOJIAET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTH4YeCKHX, TaK W MPHUKIAIHBIX 3ajad,
JOCTYMHBIX IIKOJIbHUKAM, TaK KaK y HUX TMOSBISETCS BO3MOXKHOCTh CTPOUTDH TpauKu
CJIOKHBIX (DYHKIIUM, OIPENICNATh UX HAUOOJIbIINE U HAUMEHBIITNE 3HAYEHU S, BEIYUCIISITh
wiomaan Guryp u 00bEMBI TEJ, HAXOAUTH CKOPOCTH U YCKOPEHHs TipolieccoB. JlanHas
colepKarelibHasi  JIMHHUS ~ OTKPBIBAET  HOBBIE  BO3MOXHOCTH  MOCTPOEHUSA
MaTeMaTUYECKUX MOJEJEH peajbHbIX CUTyalldil, MO3BOJSET HAXOAWTh HAWIy4Ilee
pelieHre B TPHUKIAIHBIX, B TOM YHCIE COIMAIbHO-DKOHOMUYECKHUX, 3ajadax.
3HAaKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOTO0 aHajiu3a CIOCOOCTBYET pPa3BUTHIO
a0CTpakTHOTr0, (POPMAJIBHO-IOTUYECKOTO U KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHHUIO
YyMEHUM pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKHM B HayKe, TEXHUKE U
HMCKYCCTBE. Yyaluecs Y3HAIOT O BbIJAIOIIMXCS pe3ysibTaTaxX, MOJYYEHHBIX B XOJE
Pa3BUTHS MAaTEMATUKH KaK HAyKu, U 00 WX aBTOpax.

ConepxarenpHO-MEeTOuYeCcKas TuHUA « MHOXKECTBA U JIOTUKA» BKJIIOYAET B ce0s
AJIEMEHTHI TEOPUU MHOKECTB Y MATEMATUUYECKOU JIOTHUKU. TE€OpEeTUKO-MHOKECTBEHHBIE
NPEACTABICHUS] NPOHU3BIBAIOT BECh KYpC IIKOJbHOW MAaTEMAaTHKW W MPENJIararor
HamOoJiee YHUBEPCAIbHBIA SA3BIK, OOBEIUHSIONMIUNA BCE pa3fesibl MaTeMaTUKU U €&
NPUIOKEHUM, OHU CBSI3BIBAIOT pPAa3HbIE MATEMATHYECKUE JUCHUIUIMHBI W HX
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NPWIOKEHUSI B enuHoe wenoe. [loaromy BaXHO 1aTh BO3MOXHOCTH IIKOJBHUKY
MIOHUMAaTh  TEOPETHUKO-MHOXXECTBEHHBI  SI3bIK COBPEMEHHOW MaTeMaTHUKU U
HCIIOJIB30BaTh €ro Ui BBIPAXKEHHSI CBOMX MbICIEH. J[pyruM Ba)KHbIM HPHU3HAKOM
MaTeMaTUKHU KaK HayKU CIEAYeT MPU3HATh CBOMCTBEHHYIO € CTPOrocTh 00OCHOBaHUI
U CIICJOBAaHUE ONPENEIEHHBIM IIPABWIIAM IOCTPOCHMS JOKA3aTeNIbCTB. 3HAKOMCTBO C
AJIEMEHTAaMU MaTEeMaTHYE€CKOM JIOTUKHM CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOIO
MBIIIJICHUST YYalluXCcs, MO3BOJSIET UM CTPOMTh CBOM PAaCCyKJICHHMS Ha OCHOBE
JIOTUYECKHUX TPaBUII, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIIJICHHS.

B kypce «Anredpa u Hadyajga MaTeMaTHYECKOro aHaJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCcKOro  MOJEIMPOBAHUS,  KOTOpPbIE  MPHU3BAHBI  CIHOCOOCTBOBATH
(OpMUPOBAHNIO HABBIKOB MOCTPOEHUS MOJIETEH peaJbHbIX CUTYyallui, UCCIETOBaHUS
TUX MOJIeJe ¢ TMOMOIIBIO ammapara aiaredpbl W MaTeMaTHYeCKOTo aHalu3a,
UHTEPIPETALNN OJyYCHHBIX pe3yJbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXIbIH U3
pazzenoB IIporpammel, MOCKOJBKY BECh MaTepHall Kypca MIHPOKO MUCIOJIB3YETCs IS
penieHus NpUKIaaHbIX 3a1a4. [Ipy peneHnn peaabHbIX NPaKTUYECKUX 3a/1a4 yqalluecs
Pa3BUBAIOT HaO0JII0AaTEeNIbHOCTD, yMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaTbCsi, MCIOJb30BaTh AHAJIOTHIO, O0000IATh M KOHKPETU3UPOBATh
npobnemy. JlesTeabHOCTh N0 (POPMUPOBAHHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpraHmM3yercsi B TIpolLecce H3Y4YeHHs BceX TeM Kypca «Anredpa u Haudaia
MaTEMaTUYECKOIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuebHomy tuiany B 10 —11 ximaccax wu3ydaercs ydeOHBIH Kypc
«AnreOpa W Hayajga MaTEMaTHYECKOrO aHallu3a», KOTOpBIM BKIIOYaeT B ceOs
CJIEyIOIIe OCHOBHBIE pa3/IeNbl cofepaHus: «Uncna 1 BEIYUCICHU, « Y paBHEHUS U
HepaBeHCTBa», «DyHkmuu u rpadukm», «Hauama MareMaTHyecKoOro aHalluzay,
«MHOXeCTBa U JIOTUKaY.

B VuyebHoM maHe Ha wu3ydeHue YriayOnEHHOrO Kypca anreOpsl M Hadal
MareMmartuueckoro ananusa B 10—11 kimaccax oTBoauTCS HE MeHee 4 y4eOHBIX 4acoB B
HEZEJ0 B TeYEHHUE KaXKI0TO Tofa 00yUYeHHsI, BCEro 3a JBa rojia 00y4eHHsI — HE MEHee
280 y4eOHBIX 4acoB.

MJIAHUPYEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHUSA PABOUEMH
ITPOI'PAMMBI KYPCA (110 'OJAM OBYYEHUA)
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OcBoeHune yueOHOro Kypca «Anredpa u Hauajaa MaTeMaTUYECKOTO aHaJIN3a» Ha
YpOBHE cpeaHero oOmiero o00pa3oBaHHS JIODKHO O0ECIeYnBaTh JOCTHIKCHUE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 xiace
YucJia v BbIYUCJICHUA

e (CBOOOJHO omnEepUpOBaTh MOHATHSAMH: PALUOHAIBHOE 4YHUCIIO, OECKOHEYHas
MEepUOINYECKast JApoOb, MPOLEHTHI; HPPALMOHAIBHOE YHCIIO; MHOYKECTBA
pPalMOHAIBHBIX U IEHCTBUTENIbHBIX YUCEI; MOYJIb IEUCTBUTEIBHOIO YUCIIA.

e [IpumeHsATH qPoOU YU MPOUEHTHI AJIs PELIEHUS NPUKIAIHBIX 3a/1a4 U3 Pa3InIHbIX
OTpacier 3HaHUM U PeajbHOU KU3HMU.

e [IpuMeHATh NpUONMKEHHBIE BBIYUCIICHMS, MPABWIA OKPYTJEHUSA, MPUKUIKY H
OLIEHKY PE3yJIbTaTa BHIYUCICHUM.

e (CBOOOZHO OIEpPUPOBATh TMOHATHEM: CTENEHb C IEJIbIM I[OKa3aTelleM;
UCIOJb30BaTh MOAXOASIIYI0 (QOpMYy 3alHUCU JACUCTBUTEIbHBIX YHUCEN MJIs
peLIeHUs NPAKTUYECKUX 3a7a4 U [IPEACTABICHUS TaHHBIX.

e (CBOOOJHO ONEPUPOBATH IMOHATUEM: APUPMETHUECKUN KOPEHb HATypaIbHOU
CTEIEHHU.

e (CB00OJHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PALlMOHATILHBIM [TOKA3aTEJIEM.

e (CBOOOJHO oOmNEepUpOBaTH MOHATHAMM: JorapudM Uucia; JAECITUYHBIE U
HaTypaJibHbIE JIOTAPUDMBI.

e (CBOOOJHO ONEpUPOBATh MNOHATHSMHU: CHHYC, KOCHHYC, TAaHT'€HC, KOTaHTEHC
YHUCJIOBOI'O apryMEHTA.

e OrnepupoBaTh NOHATHUSAMU: APKCUHYC, apKKOCHUHYC M apKTAaHI'€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA

e (CBOOOZHO OMNEPUPOBATH MOHATHUSIMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUIIbHBIE  YpaBHEHHMS U YPaBHEHUS-CIEICTBUSA,  PaBHOCHUJIBHBIC
HEPABEHCTBA.

e [IpuMeHATH pa3IMYHBIE METOAbl pPEIICHUS PalUOHAIBHBIX U JPOOHO-
pallMOHANIBHBIX YPAaBHEHUM; IPUMEHATH METOJ WHTEPBAJIOB [UJI DPELICHUS
HEPaBEHCTB.

e (CB0OOJHO oOMEpUpPOBATh MOHATUSAMH: MHOTOYWIEH OT OJHOW NEepPEeMEHHOW;
MHOTOUYJIEH C IeNbIMH KO3(p(dULIMEHTaMH, KOPHM MHOTOYJICHA; MPUMEHSThH
JEJIEHNE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM, TeopemMy be3y n reopemy Buera
IUIsL PELLICHUA 3a1a4.
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e (CB00OHO ONEPUPOBATH MOHATHIMH: CUCTEMA JIMHEWHBIX YPaBHEHUN, MaTPHIIA,
ONPENEIIUTENIb MATPULBI 2 x 2 U €r0 T€OMETPUYECKUM CMBICI; HCIIOJIb30BaTh
CBONMCTBa ompenenurens 2 x2 Uil BBIYMCICHHS €r0 3HAYCHUs, NPUMEHATH
ONPENECIUTENN Ul PEIICHUS CUCTEMBI JIMHEMHBIX YpaBHEHHUI; MOJIECIMPOBATH
peanbHbIe CUTYallUH C TIOMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHUM, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEIM C  TOMOIIBKD  MATPULl UM  ONPEAEIIUTEIIEH,
MHTEPIPETUPOBATH MOJyYEHHBIN PE3yJIbTAaT.

e lcnonp30BaTh CBOMCTBA ACHCTBUI C KOPHIMHU AJIs1 MpeoOpa30BaHMs BHIPAKEHUIA.

e BrmonHATh npeoOpa3oBaHMs YMCIOBBIX BBIPAXKEHUM, COAEpKAIIUX CTEIEHU C
palMOHAIBHBIM [TOKA3aTEIIEM.

e lcnonbs30BaTh CBOWCTBA JIOTapu(MOB [1Jisi TpeoOpa30BaHUs JIOTaApUPMHUUECKUX
BBIPAKEHU.

e (CB0O0OOJHO oOmEpUpPOBaTh MOHATHAMH: HUpPpPALUOHAJbHBIE, IOKa3aTelIbHbIE U
Jorapu(MHUUECKUe ypaBHEHHUS; HAXOAUTh HUX PEHICHHs C IOMOIIbIO
PABHOCHJIBHBIX IIEPEXO0I0B WA OCYLIECTBIISAS IPOBEPKY KOPHEM.

e [IpuMeHATb OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYIBI I MPeoOpa3OBaAHUS
TPUTOHOMETPHUYECKUX BBIPAKEHUN.

e (CBOOOJHO oOmepupoBaTb IOHATHUEM: TPUTOHOMETPUUYECKOE  YPABHEHMUE;
OPUMEHATh HeoOXoAumble (GOpMYJNbl Uil PEIIEHUsS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKNX YPABHEHUM.

e MoaenupoBaTh peaibHble CUTYallUH Ha A3BIKE aareOpbl, COCTABIIATH BIPAKEHUS,
YPAaBHEHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJayd, HMCCIEAOBATh IIOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BaHUEM ammapaTa ajareOphl.

DOyHKUUM U TpaduKku

e (CB00OMHO OmMEpPHPOBATH MOHATUSMU: (YHKIHS, CIOCOOBI 3amaHusi (yHKINU;
B3aMMHO OOpaTHble (YHKIMM, KOMIO3ULMS (QYHKIUH; rpaduk (QyHKIUM;
BBITNIOJIHATD dJIEMEHTapHbIE MTpeoOpa3oBanus rpaduKoB PYHKIUH.

e (CB0OOOAHO oOmEpUPOBATH TMOHATUAMHU: OO0JIACTH OMNPEIETCHUS] WU MHOXKECTBO
3HaYeHUN QPYHKIMU, HYJIH YHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

e (CBOOOJHO oOmepuUpoBaTH TMOHATUSAMM: YETHbIE U HEUETHbIe (YHKIUH,
nepuoauyeckue GyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI
U MUHUMYMbI (YHKIMH, HauOOJbIllee ¥ HauMEHblIEe 3HaueHHE (PYHKIUU Ha
IPOMEKYTKE.

e (CB0OOOIHO ONEpUPOBATH MOHATHSAMH: CTEMEHHAss (YHKIUS C HaTypaldbHBIM U
LEeJNbIM TOKa3aTeneM, rpaduk CTENeHHONW (YHKIIMM C HATypaJbHBIM M LIEIBIM
nokaszaresneM; rpauk KOpHs N-0i CTENEHU KaKk PyHKLMHU OOpaTHOW CTENEHH C
HaTypaJIbHbIM I10Ka3aTelIeM.
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OnepupoBaTh MOHATHSAMH: JIMHEHHAs, KBagpaTUyHas U JAPOOHO-TUHEHHAs
(YHKIIMH; BBITOJIHITH JIEMEHTAPHOE UCCIIEIOBaHUE M TOCTPOCHHUE UX TPaUKOB.
CB0OOOJHO oOmepupoBaTh MOHATUSAMU: IOKa3aTellbHas M Jorapudmuueckas
(YHKIIMM, UX CBONCTBA U IrpaUKH; MCIIOJIB30BATh UX IpadUKH JUIsl pEeIICHUs
YpPaBHECHUM.

CBOOOIHO oOMEpUpOBATH MOHATHAMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OIpe/iesIeHuEe TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOIO apryMEHTa.
Wcnonp3oBath rpaduku QYHKUMH JUIsI  HMCCIEAOBAaHUSA IPOLIECCOB U
3aBHCHMOCTEH MpHU PEIICHUH 3a]a4 U3 APYTUX YUEOHBIX MIPEAMETOB U PEATbHON
’KU3HU; BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIIUYUHAMM.

Hauana mareMaTH4eCKOIro aHAJIU3a

CB0oOOMHO oOmepupoBaTh MOHATUAMU: apudMETUUYECKass W TeoMeTpuuecKas
nmporpeccusi, 06CKOHEUHO yObIBarOIIasi FTEOMETPUYECKas POrPECCHsl; TMHEHHBIN
U DKCIIOHEHIIMAJIBHBIA  pocT, (opMysia CIIOXKHBIX IPOIEHTOB, HWMEThH
MpPECTaBJICHUE O KOHCTAHTE e.

Hcmonp30BaTh MPOTPECCHH JJIsl PEIICHHUS peadbHBIX 3aJad IPHKIATHOTO
XapakTepa.

CB0OOOMHO OMEpHpPOBATH MOHATHUAMH: TOCIEIOBATEIBHOCTD, CIIOCOOBI 3a/laHus
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPAHWYEHHBIC TOCIEIOBATEIHHOCTH;
MMOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTeMaTHYECKOTO0 aHah3a KakK aHajau3a
OECKOHEYHO MaJbIX.

CBOOOMHO OTEPUPOBATH MOHITHAMU: HEMPEPHIBHbIC (YHKIIMW; TOYKHA pa3pbiBa
rpaduka QyHKINHI; aCHMOTOTHI Tpaduka GyHKIIUU.

CBoOOMHO omepupoBaTh TMOHATHEM: (YHKIHS, HENPEpbhIBHAs Ha OTPE3KE;
MIPUMEHSATH CBOMCTBA HETIPEPBHIBHBIX (DYHKIIUH IS pEIISHUS 3a/1a4.

CB0OOOMHO OIEepUPOBATh MOHATUSAMU: TIEPBasi M BTOPas MPOU3BOAHBIC (QYHKIIUH,
KacatenbHas K Tpaduky QyHKIIH.

Boeraucisats mpou3BogHBIC CYMMBI, TPOU3BEEHUS, YACTHOTO U KOMITO3HIIHH ABYX
(GYHKIINN; 3HaTh TPOU3BOIHBIC JIEMEHTAPHBIX (DYHKITHHA.

Hcnonb3oBaTh reoMeTpUYEeCKU W (PU3NYECKUd CMBICT MPOU3BOIHOM s
penieHus 3aaad.

MHuoxkecTBa U JOTHUKA

CB00OOHO OMIEpUPOBATH OHITUSIMHU: MHOKECTBO, OTIEpPAIIMU HAJT MHOKECTBAMU.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JiJisi ONUCAHUS PealbHbIX
IPOLIECCOB U SIBJICHUM, TP PEUICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.
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CBOOOIHO oOmepupoBaTh TMOHATUSAMU: OINpEACNICHUEe, TEeopeMa, YpaBHEHHE-
CIIEZICTBHE,  CBOMCTBO  MaTeMaTHYecKoro  OOBEKTa,  J0Ka3aTeIbCTBO,
PaBHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

11 kaacce

Yucaa 1 BLIYMCTIEHUS

CB0OOAHO OTEpHUPOBATH MOHIATUSAMU: HATYpaJbHOE M II€JI0€ YHCII0, MHOXKECTBA
HATYpAJIbHBIX M ILEJBIX YHCEN; HCIOJb30BaTh MPU3HAKUA JIEJIUMOCTH LIEJbIX
yucesn, HOJ[ u HOK HaTypanbHBIX YuceNn IJis pEHieHUusl 3aaad, TPUMEHSTh
anroput™m EBkina.

CB00OOHO oOIepUpOBaTh IIOHATHEM OCTaTKa II0 MOJYJIO; 3alMChIBATh
HATYpAJIbHBIE YUCJIA B PA3JIUYHBIX O3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
CB00OOHO oOmNEpUPOBaATh TMOHATHUSAMU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUICKCHBIX YHCEIN;, TPEJACTaBISATh KOMILIEKCHBIC YHCIIa B alredpandeckoil u
TPUTOHOMETPUUECKOM (hopMe, BBITIOTHATH apU(PMETHIESCKHE ONIepaIlii ¢ HUMH U
n300paxaTh Ha KOOPAUHATHOM IIJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA

CB0oOOAHO oOmEepupoBaTh MOHATUSMU: HUpPpPALMOHANbHBIC, MOKa3aTeIbHbIE U
jJorapuMHUUECKUe HEpPAaBEHCTBA; HAXOIUTh HX PEIIEHUS C TOMOIIbIO
PAaBHOCHJIBHBIX IIEPEXO0JI0OB.

OcyuiecTBiATh 0OTOOP KOPHEH NMPU pelIeHUH TPUTOHOMETPUUECKOTO YpaBHEHUS.
CBoOOAHO omepupoBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO;
OPUMEHATh HeoOXoAumble (GOpMYJbl JUIsl PEIIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.

CB0OOOIHO OmepupoBaTh MOHATUSMHU: CUCTEMa M COBOKYIHOCTh YpaBHEHHH U
HEPABEHCTB;, PAaBHOCWIbHBIE CHUCTEMBI W CHCTEMBI-CIEICTBUS;, HAXOIUTh
pElIEHNUsT CUCTEMBI W COBOKYIIHOCTEM pAllMOHANBHBIX, HPPALUOHAJIbHBIX,
MOKA3aTeJIbHbIX U JOrapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB.

Pemartp panuoHanbHble, UppallMOHaIbHbIE, TTOKa3aTeNIbHbIE, JIOTapU(PMUIECKIE
U TPUTOHOMETPUYECKME YPABHEHMS W HEPABEHCTBA, COJAEpXKAIIUe MOAYJIU U
napaMeTphbl.

[IpumeHnsaTh rpadguueckue METOAbl JJI PElICHHUs] YPaBHEHUW W HEPaBEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMH.

MonenupoBaTh peaibHbI€ CUTYaI[MH Ha A3bIKE aNreOpbl, COCTABIIATH BhIPAKEHUS,
YPAaBHEHMs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJa4M, UCCIENOBATH
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MOCTPOCHHBIE ~ MOJENM  C  HUCIOJb30BaHMEM  ammapata  ajareopsl,
MHTEPIPETUPOBATH ITOJTYYCHHBIN PE3yJIbTAT.

DOYyHKIUHN U TPAPUKHU

e Crpoutpb rpaduku KOMMHO3UIMHU (QYHKIUA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCIIEIOBAHUS U CBOMCTB KOMITO3ULIUHU JABYX (DYHKITHM.

e Crpouth reomeTpuyecKkue 00pas3bl ypaBHEHUIN U HEPABEHCTB Ha KOOPJIMHATHOU
IJIOCKOCTH.

e (CB00OIHO ONEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPUIECKUX (DYHKIIUH.

e [IpumeHATh QYHKUMHM [UIsI MOJCIMPOBAHMS M MCCIEAOBAaHUS PEAJIbHBIX
IPOLIECCOB.

Havana mareMaTH4ecKOro aHajau3a

e lcnonbs30BaTh NPOU3BOAHYIO ISl KCCAEAOBAHUS (PYHKIMHM HA MOHOTOHHOCTh U
KCTPEMYMBL.

e Haxoauts Haubosplllee U HaUMEHbIIEE 3HAUCHUS (DYHKUMU HENPEpBHIBHON Ha
OTpE3Ke.

e lcnonp30BaTh MNPOU3BOJHYIO JUISI HAXOXKIAEHUS HAWIy4dlIero peuieHus B
OPUKJIAJAHBIX, B TOM 4YHCJIE COLHAIBHO-3KOHOMHMYECKHMX, 3ajadax, i
OTIpe/IeNICHUs] CKOPOCTH M YCKOpPEHHUs Ipoliecca, 3aJaHHOro ¢GopmMysioil wim
rpagukom.

e (CB00OOHO ONEPUPOBATH MOHATUSAMHU: IEPBOOOPA3HAs, ONIPEACIIEHHBINA UHTETPpa;
HaxXOJIUTh NEPBOOOPA3HbIE SJIEMEHTAPHBIX (YHKUUNA U BBIYUCIATH UHTErPAI IO
dbopmyne Hetorona—JleitoHuna.

e HaxoauTs miuomaau miockux Guryp u 00bEMbI TEJ C MOMOIIBIO HHTETpaa.

e llMerp mnpencTaBiIEHUE O MATEMATHYECKOM MOJEIMPOBAHUM HA NPUMEPE
cocTaBiyieHus 1udepeHITnaIbHbIX YPaBHCHUH.

e Pemare mnpukiagHbie 3a7aud, B TOM YHUCJE COLMAIBHO-DPKOHOMHYECKOTO H
(pu3nyeckoro xapakrepa, CpeACcTBaMH MaTEMaTHYECKOTO aHAIM3a.

COILEPKAHHUE YYEBHOTI' O KYPCA (I1IO I'OAAM OBYUYEHUA)

10 knace
Yuciia ¥ BBIYUCTCHUS
Paumonansupie uncna. OOBIKHOBEHHBIE M JIECSATHUYHbBIE APOOHM, MPOLEHTHI,
OeckoHeuHble epuoaudeckue qpoou. [lpumenenue npodeil u MpoLEeHTOB ISl peLIeHUs
IIPUKJIAIHBIX 3a]1a4 U3 PA3IMYHBIX OTPACIICH 3HAHUU U PEaJIbHOU KU3HHU.
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JleyictBuTenbHble  yucna. PanuoHanbHble W MPPALMOHAIBHBIE  YMCIIA.
ApudmeTrueckue onepannu ¢ 1eUCTBUTEIbHBIMU YicIaMu. MoTyb IeHCTBUTEIIBHOTO
qucia U ero cBoiicTa. [IpuOnmkEHHbIE BBIYMCIEHUS, IPABUIIA OKPYTIEHUS, TPUKUIKA
Y OIICHKA pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokasaresneMm. buaom HeroToHa. Mcnonib3oBanue moaxoasien
GbopMbl 3amuCU JEHCTBUTENBHBIX YHMCEN [UJI pEelIeHUs MNPAaKTHUYEeCKUX 3a1ad |
IPEACTABICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOMCTBA.

Crenenb ¢ pallMOHaJIBHBIM TIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugpm uymcna. CpoiictBa norapupma. JlecaTuuHble U HaTypaJibHbIE
Jorapu@Msl.

CHHyC, KOCHUHYC, TaHI'€HC, KOTAHIE€HC YMCIIOBOIO aprymeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YUCIIOBOTO apr'yMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPE0Opa30BaHUsl. Y paBHEHUE, KOPEHb YPABHEHUS.
PaBHOCUNIBHBIE ypaBHEHMST W ypaBHEHUs-CIEACTBUsA. HepaBeHCTBO, pemieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS IENbIX U APOOHO-pAllMOHATBHBIX YpaBHEHUU U
HEpAaBEHCTB. MHOrowieHbl OT OJHOM MNEpPEeMEHHOMW. JleleHne MHOTOWIeHa Ha
MHOTOWIEeH ¢ ocTtatkoM. Teopema be3y. MHorouneHsl ¢ 1enbiMu KO3 HUIIMEHTAMH.
Teopema Buera.

[IpeoOpazoBaHMs UNCTOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHU U KOPHHU.

HNppaumnonaneubie ypaBHEHUs. OCHOBHBIE METOJIbI PEUICHHUS WUPPALOHAIBHBIX
YPaBHEHHUM.

IToka3arenbHble ypaBHEHHs. (OCHOBHBIE METOJbl PEIICHUS TMOKa3aTEIbHBIX
YpaBHEHUN.

[IpeoOpazoBaHue BbIpaXeHU, COAEpKAUX JIOTapU(MBI.

Jlorapudmuyeckue ypapHeHUs. OCHOBHBIE METOJbI PEIICHUS JOTapUPMUUECKUX
YpPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUYECKHE bopMyIbI. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHHM. PellleHne TpUroHOMETpUIECKNX YPABHEHHM.

Pemenne cucrem JMHEHWHBIX ypaBHEHWW. Marpuua CHUCTEMbI JIMHEMHBIX
ypaBHeHUI. Onpenenuresb MaTpUllbl 2X2, ero reOMETPUYECKU CMBICT U CBOWCTBA;
BBIUKCIICHUE €r0 3HAYEHUs, NMPUMEHEHUE OIPEACIUTENS] ISl PELICHUS CHUCTEMBbI
JMHEWHBIX YpaBHEHUH. PellleHre MpuKIIaIHbIX 3a/1a4 C TOMOIIbIO CUCTEMBI TUHEUHBIX
ypaBHeHMil. lccnegoBaHWe MOCTPOEHHOM MOJEIW C MOMOIIBK) MATpULl H
OIPEICITUTEIICH.
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IlocTpoeHne MaTeMaTHYECKUX MOJEIEN pEaJbHOM CUTyallud C IOMOIIBIO
YpaBHEHUN WM HEpaBeHCTB. [IprMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHHIO
MaTeMaTUYECKHX 3aJ1a4 U 337a4 U3 pPa3IMYHbIX 00JIacTell HAYKU U PEAIbHOM KU3HU.

DOyHKUUM U TPapuKu

OyHknMsa, cnocoObl 3amgaHus  (QyHkuuu. B3aumHO 00paTHBIE  (DYHKIUU.
Komnozumus ysukuuit. 'paduk GyHkiumn. DieMeHTapHble mpeoOpa3oBanus rpadukoB
(byHKITHIA.

ObnacTe ompeselneHuss U MHOXECTBO 3HaueHWH (ynkuuu. Hymm Qyskmmm.
[IpomexxyTku 3HaKomocTosHCTBA. UETHBIe M Heu€THble (PyHKIMU. [lepuomnyeckue
byakuuu. [IpomMexKyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkuu. Hanbonbiiee n HaMeHbllIee 3HaYeHUsI (PYHKIIUK HA IPOMEXKYTKE.

Jluneitnasi, KBajgpaTHU4HasT U JApOOHO-NMHEWHas (QYHKIUH. DJIEMEHTapHOEe
UCCJIEJOBAaHUE U TIOCTPOEHUE UX IpaUKOB.

Crenennas (pyHKIMS C HaTypaJdbHBIM M IEJNBIM MOKa3atenem. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHH KaK (PYHKIUU OOpPaTHOW CTENEHU C
HATypaJbHBIM ITOKa3aTeeM.

[lokazaTenbHass W Jorapudmuueckas (yHKUHUHA, WX CBOWCTBA M TpauKH.
Ucnonp3oBanue rpadukoB GyHKIMA 715 pellIeHNs YpaBHEHUH.

Tpuronomerpuyeckass  OKPYXHOCTb,  ONpPEIEICHUE  TPUTOHOMETPUUECKHUX
(YHKIIMI1 YHUCIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCHMOCTH B PEaNbHBIX IMpolieccax U sBieHusX. ['paduku
pEAbHBIX 3aBUCUMOCTEMN.

Hayaja MaTeMaTH4eCcKOro aHajaimn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI  3aJaHMs  IOCJEIOBaTeNbHOCTEH. MeTon
MaTeMaTU4eCKOM MHIYKIMU. MOHOTOHHBIE M OIPAHUYEHHBIE I1OCJIEIOBATEIBHOCTH.
HcTopust BO3HUKHOBEHUSI MATEMAaTUYECKOT0 aHajIn3a Kak aHain3a 0ECKOHEYHO MallbIX.

Apudmernueckass U reoMmeTrpuyeckas mnporpeccu. beckoHeuHO yObIBaroIas
reomerpuyeckas nporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH TIeOMETPUYECKOU
porpeccuu. JIMHEHHbIM U AKCIOHEHUMAIBHBIN pocT. Yucno e. @opmyiia CIOKHBIX
nporueHTOB. Mcnob30BaHe NpOrpecCuu ISl PEIIEHNS PEANIbHBIX 3a7a4 MTPUKIIATHOTO
Xapaxrepa.

HenpepriBHbIe GyHKITMN B UX CBOMCTBA. TOYKM pa3pbiBa. ACUMITOTHI rPauKOB
¢bynaknuii. CBolicTBa (yHKIMIA HEMPEPHIBHBIX HA OTpe3ke. MeToJ MHTEPBAJIOB IS
pelieHrs HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUM ISl perieHus
3a7ad4.

[lepBas u BTOpas npousBoaHble GyHKUUU. OnpeneneHue, reOMETPUYECKH U
(bu3nyuecKuil CMbICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOM K Tpaduky QyHKIUY.
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[IpousBoaubie 3neMeHTapHbIX (QyHKIMHA. [IponsBogHas cyMMbl, MPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3UIUU (YHKLIUH.

MHo:xecTBa H JIOTHKA
MHOX€ECTBO, OIlepallid HaJl MHOXECTBaMM M MX CBOWCTBA. JlHmarpammebl
Oitnepa—Benna. [IpumMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammapara JJisl OUCaHus
peabHBIX MPOIIECCOB U SBJICHUHN, IPU PEIICHUN 3a/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB.
OnpeneneHue, TeopeMa, CBOMCTBO MaTEMAaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0OKA3aTENbCTBO, PABHOCUIIBHBIE YPABHECHMUSI.

11 kaace
Yucia 1 BbIYUCIEHUA

Harypanbnbie u nenpie uncna. [ IJpumeHeHne npu3HakoB AEJIMMOCTH LEJIBIX YUCET,
HOJ1 n HOK, octratkoB no moxayto, anroputMa EBkinaa aJist pemeHus 3a1a4d B HEIbIX
YHCIIax.

KommekcHple uncna. AnreOpandeckas U TPpUTOHOMeTpUueckass (JOpMBbI 3amucu
KOMIUICKCHOTO 4YHclia. Apu(pMeTHYEeCKHEe OIepallui C KOMIUICKCHBIMU YHCIIaMH.
N3ob6pakeHre KOMIUIEKCHBIX YHCel Ha KOOpAUHATHOM rtockocTtu. @opmysna Myaspa.
KopHu n-oi1 crenenu n3 KOMIUIEKCHOTO uKcia. [[puMeHeHne KOMIUIEKCHBIX YHUCEN JIJIA
penieHust PU3NIECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHMs U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPAaBHEHMI W HEPaBEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBHs. PABHOCHIIbBHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHUM c ITOMOLUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. Perienne TpuroHoMeTpuuecKux HEPaBEeHCTB.

OcCHOBHBIE METO/IbI PEUIEHUS TOKA3AaTENbHBIX U JJOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUIEHUS CUCTEM U COBOKYITHOCTEHW pPalMOHAJIbHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUYECKUX YPABHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

IIpruMmeHenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHHUI0 MATEMAaTUYECKHUX
3aja4 U 3a]a4 U3 pa3MuHbIX o0JacTeil HAyKH U PealbHOM XU3HU, UHTEPHpETaIus
MOJIyYEHHBIX PE3YJIbTATOB.

DyHKUUM U Tpapuku

I'paduk kommosunmu QyHkumii. ['eomeTpuueckue o0Opas3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPAPUKH.
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['padmyeckue MeToAbl pelieHus ypaBHEHUI U HEpaBEHCTB. [ 'padudeckue MeToabl
peleHns 3a1a4 ¢ mapameTpaMu.

Hcnonp3oBanne rpadukoB (GYHKIUNA JUIsI  UCCICAOBAHHUSI TPOIECCOB U
3aBHUCHUMOCTEH, KOTOpblE BO3HMKAIOT IpPU PELIECHUM 3a4ad W3 JAPYrux Yy4eOHBIX
IPEIMETOB U PEANBHON KU3HH.

Hayana mareMaTH4eCcKOro aHaIU3a

[IpumeneHne NPOU3BOAHONW K HCCIENOBAHMIO (PYHKIMNA HAa MOHOTOHHOCTH H
sKkcTpeMyMbl. HaxoxaeHre HamOOJbIIEr0 M HAMMEHBIIEr0 3HAYEHUU HENpEephIBHOM
(GYHKIIMHM Ha OTpE3Ke.

IIpuMmenenue TPOU3BOJHOM JUIl HAXOXICHHMS HAWIY4ylIero peleHus B
IIPUKJIAHBIX 3a/1a4ax, JJIs OIPENEIICHUS] CKOPOCTU U YCKOPEHUS IIPOLecca, 3aJaHHOIO
dbopmynoii unu rpaduKom.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoX1eHNs TepBOOOPA3HBIX.

Nurterpan. ['eomeTrpudecknii CMBICT HHTETpajia. BBIYMCIEHHE ONPENEIEHHOTO
uHTerpana no gpopmyne Hetorona—IJleiiOHua.

[IpuMeHeHre UHTerpalia 11l HaXO0KICHU TUIOAAeH TIOCKUX QUryp u o00bEMoB
r€OMETPUYECKUX TEIL.

[Ipumepst  pemennii  auddepeHInanbHbIX  ypaBHEHUH. MartemaTudeckoe
MOJIEIMPOBAHUE PEAIbHBIX MTPOLIECCOB C MOMOIIBIO JU(PEepeHIINATbHBIX YPaBHEHHI.

22



23

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

10 KJIACC (OYHASA ®OPMA OBYUYEHMUA)
4 4 B Hegemto, Bcero 140 4, 1 ¥ — pe3epBHOE Bpems

Ne Ha3zBanmue pasgena | Kosanu- OcHOBHOe coep:KkaHue pa3jaelia OcHOBHBIE BU/BI 1eITEJIbHOCTH
n/n (Tembl) 4eCTBO (Tempbl) 00y4aroIuxcs
(KoJTMYeCcTBO YacoB) | YaCOB
1. MHOKeCTBO 28 4y MHOKeCTBO, ONEpald HAJl MHOKECTBAMU U HX M cnoap30BaTh TEOPETUKO-MHOXKECTBEHHBIH armapaT st
. cBoiictBa. Jlmarpammbl Diiiepa—Benna. [IpiMeHeHHe | OMMCaHUs XOJa PEUICHUS MATEMATHYECKUX 3a71ad, a TaKKe
ACHCTBHTCIBHBIX TEOPETUKO-MHOKECTBEHHOTO ~ aIliapaTta JUisl PELIEHHUs | PEalbHBIX IPOLECCOB U ABICHHUM.
quceJ. 3a1a4. OnepupoBaTrh MOHSATHSIMHM: PAlMOHATILHOE  YHUCIIO,
MHOIrOWICHEL PanuonanbHbie qyca. OOBLIKHOBEHHBIE u | OeckoHeuHast HepI/IOJII/I‘jCCKaSI JIpoOb, MPOIIEHTHI;
JecsATHYHbIE  ApOOM,  TPOLEHTH,  OECKOHEYHbIE | UPPAIMOHAILHOE U JEHCTBHTENHHOE — YMCIIO;  MOIYJb
PannonajibHelie nepuoauueckue apobu. IlpumeHenue JpoOeil U | AeHCTBUTENHHOrO YMCNIA; MCNOJBL30BATH 3TH TOHATHS MpHU

YPaBHEHUSI U
HepaBeHCTBA.
CucreMbl JHHEHHBIX
YPaBHEHHUH

MPONLECHTOB UIA PECIICHUA NPUKIAIHbIX 3a1a4.

JleiicTBuTenbHbIE  Yucaa.  ParuoHanbHBIE U
UppanvoHaJIbHEIE Yncia. ApupMeTHIECKHe ONepanuy ¢
JEeUCTBUTENBHBIMU uuCIaMU. Moayb JeHCTBUTENBHOTO
yucna M ero cBoicTBa. [IpuOmmkEHHbIE BBIYHCICHUS,
IIpaBUIa OKPYIJIEHHs, NMPUKHIKA U OLEHKA pe3ylbTara
BBIYHMCIICHUH.

OCHOBHBIE METOIBI PEIICHHS IEeNBIX U JpOoOHO-
paIMOHANBHBIX YPaBHEHWH M HEPaBEHCTB. MHOTOUIECHBI
OT OJHOH IepeMeHHOH. JleneHue MHOrouwIeHa Ha
MHOrouJieH ¢ octatkoM. Teopema besy. MHorousneHsl ¢
nenpMu ko3 unuenramu. Teopema Buera.

Pemenune cucreM nuHelHbIX ypaBHeHHH. MaTpura

CHCTEeMBl  JMHEHHbIX  ypaBHeHMH.  Ompenenurens

NPOBEEHUM DPACCYKACHUH M JO0KA3aTENbCTB, NPHMEHSTh
JpoOW ¥ TPOIEHTHl A peIleHHs NPHUKIAJHBIX 3a1a4 U3
Pa3IMYHBIX OTpaciel 3HAHUN U peaTbHOM KU3HU.

Hcnonb3oBaTh npHOMKEHHBIE BBIYMCIICHUS, TpaBHIIa
OKpYTJIEHUS], IPUKUJKY U OLIEHKY Pe3ynbTaTa BEIUUCICHUI.

IIpumensTs pa3nuyHbIe METO/bI peleHus
palnnoHAIBHBIX U IpOOHO-pallMOHAIBHBIX YPaBHEHUIT; a TaKkKe
METO]] HHTEPBAJIOB /IS PEIICHISI HEPAaBEHCTB.

OnepupoBaTh MNOHATHAMH MHOTOWIEH OT OJHOH
MIEpEMEHHOI1, eT0 KOPHH; NPUMEHATH JeJICHHe MHOTOWIECHA Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera miis
peLIeHus 3aaad.

OnepupoBaTth JIUHEHHBIX

MOHATHUSAMM CUCTCMa

ypaBHeHPIﬁ, MaTtpula, onpeaACIUTCIIb MaTPUIIbL.
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MaTpuIbl 2X2, ero reOMeTpUUECKUil CMBICT U CBOICTBA;
BBIUUCIICHHE €r0 3HA4YEeHHUs; IPUMEHEHUE OINpee/IUTeNs
JUISL pellleHHs CUCTEeMBbI TMHEHHBIX ypaBHeHul. Pemenue
MPUKIQAHBIX 33734 C TMOMOIIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHUH

2x2  mia
BBIYHCIICHUS] €T0 3HA4YeHHs, NPUMEHSITh ONpeAeIUTeNn s
pelIeHNs CUCTEMBI TMHEWHBIX YpaBHEHUH.

Hcnoab3oBaTh CBOMCTBa OIpeACINTEIIA

MoaennpoBaTb pealbHBIC CHTyallid C I[IOMOIIBIO
CHCTEMBI JTMHEHHBIX YPaBHEHUH, HCCJIEA0BATh TIOCTPOCHHBIC
MOJENM C  IOMOINBI0  MaTpUIl H  ONPEACIUTEICH,
HHTepPNpPeTHPOBATH MOTYYCHHBIN PE3yIbTaT

2. (I)yHKHI/Il/I " 12 4 Oynkuus, cnocoObl 3ananus GyHKIMUA. B3auMHO OnepupoBath NOHATUAMMU: QYHKLUS, CIOCOOBI 3a/1aHUs
obpatuble Qynkumu. Kommosuums ¢yskumit. I'paduk | yHkumm; B3aumHO oOpaTHble (YHKIMH, KOMIIO3HLIUS
rpatl)mm. ¢byHKIMK. DleMeHTapHble npeoOpasoBaHusi rpadukoB | GyHkumii, rpapuk ¢GyHKIHH, O0OJACTh ONpeNeNCHUs |
Crenenuas (l)yHKuMS[ GbyHKIMHA. MHOKECTBO 3HaUCHUH (DYHKLIUH, HYJTH QYHKIHH, TPOMEKYTKH
¢ HeJIBIM OO0nacTh onpenelieHHss W MHOXXECTBO 3HAYCHUH | 3HAKOMOCTOSHCTBA; JIMHEHHAs, KBaJgpaTH4Has, JPOOHO-
¢ynkmun.  Hymn  ¢yskoum.  IlpoMexxyTkn  3HaKo- | JMHEHHAs M CTETIEHHAs (YHKIHH.
IoKa3sarejieM HOCTOSHCTBA.  UETHhle U HEuéTHblE  (YHKIMH. BbINOJIHATL 3€MEHTapHbIE IIPeoOpa3soBaHus TpaduKOB
INepnonnueckue pynkunu. [TpoMexyTKHM MOHOTOHHOCTH | (YHKIHH.
¢yHKIMA. MaKCUMyMBl W MHHUMYMBI  (YHKIHH. 3HATh U YyMeTh A0Ka3bIBATh YETHOCTh MM HEYETHOCTD
HauGonpiee m HamMeHblllee 3HaYeHHE (YHKIMM Ha | (QYHKOWH, MEPUOJUIHOCTH (QYHKIMH, HAXOAHUTh MIPOMEXYTKU
HPOMEXYTKE. MOHOTOHHOCTH ~ (YHKIMH, MaKCUMyMbl W  MHHHMYMBI
Jluneiinas, xBagpaTH4yHas W JpoOHO-NHMHEiHas | QyHKUMH, HanOobIIee U HAaMMEHblIIee 3HaYeHHue QPyHKIMH Ha
GyHKIMH. DiIeMeHTapHOe HCCIIeIOBaHHE M TIOCTPOCHUE | MPOMEKYTKE.
rpaduKoB ATHX (HYHKIHH. ®opMyaupoBaTh W WLIIOCTPUPOBATH Trpaduuecku
CreneHsb ¢ neibM nokasateneM. buaoMm HeroToHa. | cBoOWcTBa JMHEWHOW, KBaApaTUYHOHN, APOOHO-TMHEHHON W
CreneHHass (QyHKOMS ¢ HaTypaJbHbIM M IIEJbIM | CTENEHHOW (QyHKUIHMIL.
nokazatesnieM. E€ cBolicTBa u rpaduk BeipakaTs dhopmynamn 3aBUCUMOCTH MEXKIY
BEIMYMHAMHU.
3HaTh ompedesieHHe M CBOWCTBA CTENEHH C IEIBIM
ToKazaTesieM; MOAXOSIIYI0 (POPMY 3alnCH JeHCTBUTENb-HbIX
YHCeN JUIS PElICHHs MPAKTUYEeCKUX 3a/ad M MpPeICTaBICHUS
JIAHHBIX
3. Apl/l(l)MeTI/I‘leCKI/Iﬁ 18 4 ApudmeTruecknii KOpeHb HATYPATBLHOW CTETICHH U @®opMyJIMPOBATh, 3aNUCHIBATH B CHUMBOJHYECKOU

KOpeHb N-0H
CTeleHH.

€ro CBOMCTBA.

ITpeobpaszoBanus YHUCJIOBBIX BBIpAXKEHUH,

coacpKalinuXx CTCIICHU U KOPHHU.

¢opme u ucnonb3zoBaTh CBOMCTBA KOPHS N-OM CTENEHU It
peoOpa3oBaHUs BEIPAKEHUH.

Haxoauth pemeHusi UppalUoOHANbHBIX YpaBHEHUH C
MOMOILBI0 PAaBHOCUIBHBIX MEPEXOJOB MIU OCYIIECTBIISA
MIPOBEPKY KOPHEH.
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I/Ippalll/IOHaJILHble HppanuonansHble ypaBHeHUs. OCHOBHBIE METOJBI Crpours rtpaduk (QyHKIMH KOpPHA N-OH CTENEHHM Kak
pelLIeHus] UppaloHaIbHBIX ypaBHEHHH. PaBHOCHIIBHBIE | 0OpaTHOM AJIst PYHKIMU CTENICHHU C HATYpaJbHBIM MOKa3aTeJIeM
YPaBHCHHUS IIEPEXOBI B PELICHUY UPPAaLUOHAIBLHBIX YPAaBHEHUMN.
CpoiictBa u rpaduk KOpHS N-0if CTEmeHH Kak
¢yHKIMH ~ OOpaTHOH  CTEMeHH C  HaTypalbHBIM
IoKasareaeM
4. IMoxazareabpHast 10 g CreneHp ¢ palMOHAJBHBIM IIOKa3aTelneM U eé ®DopMyJIHpPOBATH onpejaejieHue CTEIICHU ¢
CBOMCTBA. palUOHAIBLHBIM [I0KA3aTEIIEM.
(l)yHKHI/ISI. [MokazaTenbHast (yHKIMs, €€ CBOWCTBa M rpaduk. BreimonHATE 1peoOpa3oBaHMs YHCIOBBIX BBIPAKCHUH,
Iloka3zaTejbHbIC Ucnons3oBanue rpaduka GYHKIMM A1 pPELICHUS | COJIEpIKallluX CTENECHH C PallMOHANBHBIM [T0Ka3aTeIIeM.
ypaBHeHHSI YPaBHECHHUH. Hcnonb3oBark nugpoBbie pecypcbl I NOCTPOCHUS
[TokazaTenbHble ypaBHeHHs. OCHOBHbBIE METONBI | rpaduka nmoka3arelbHOH QYHKIMH U U3yYSHUS e€ CBOWCTB.
pelleHNs MoKa3aTeIbHbIX YPABHEHUN Haxoauts pemenust
MOKa3aTeIbHBIX YPABHEHUI
5. .JIorapm])aneCKaﬂ 18 4 Jlorapudm  umcma.  CoiictBa  sorapudma. JlaBaTh onpejejieHHe JorapupmMa 4ucia; JeCITUIHOTO U
Hecaruunele u HaTypaJbHbIE norapu(Mbl. | HaTypaJbHOTO Jorapudma.
CI)YHKIII/IH. [IpeoOpazoBaHue BEIpAXEHUH, COJEPIKAIIIX JIOTapUPMEL. Hcnoub3oBars CBOICTBa noraprupmMoB JuIs
Jlorapm])anecKue Jlorapudpmuueckast QyHkiwst, e€ cBoiicTBa u | mpeoOpa3oBaHus JIOTapU(DMUUESCKUX BHIPAKCHUI.
ypaBHeHHs1 rpa¢puk. Mcnonp3oBanue rpaduka GYHKIHH Ui Crpours rpaduk Jorapupmudeckod GYHKIHH Kak
peluleHHs ypaBHEHUH. o0paTHOH K TIOKa3aTelNbHOIl M WCIONB30BaTh CBOICTBa
Jlorapudpmudeckue ypaBHeHus.. OCHOBHbIE METOABI | JOrapupMUIECKOH (GYHKIMHU JUIS pEIeHHs 3a1a4.
pereHus orapupMHUIecKuX ypaBHEeHHH. PaBHOCHIIBHBIE HaxoauTh pemeHust JorapupMUYECKUX YpaBHEHUH C
TIepexo/ibl B PELICHUH JIOTapU(PMUIECKIX YpPaBHEHUH MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXOJOB MU  OCYIIECTBIISS
MIPOBEPKY KOpHEH
6. Tpl/IFOHOMeTpl/I‘IeCKI/Ie 22 gy CuHycC, KOCHHYC, TAHT€HC M KOTaHI'€HC YHCIOBOTO JlaBaTh ompenejieHMsi CHHyCa, KOCHHYCa, TaHT€HCAa HU

BBIPAKCHUSA U

aprymMeHTa. ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC

YHCIIOBOTO apTyMEHTAa.

KOTaHI'€HCa YHCJIIOBOro aprymMeHTa; a TakKiXKE apKCHUHYCA,

apKKOCHHYCa U apKTaHIeHCa YHUCa.

YPABHCHUSA TpuronoMmerpuueckass OKpPYKHOCTb, ONPEICIICHUE IIpuMeHsITh OCHOBHBIE TPUTOHOMETpHYECKHE (HOPMYIIBI
TPUTOHOMETPUIECKHUX (PYHKIMH YHCIOBOTO apryMeHTa. JUT IpeoOpa30BaHMs TPUTOHOMETPHIECKHUX BBIPAXKCHHH.
OCHOBHBIE ~ TPUTOHOMETPHYECKHE  (OPMYIIBL. IIpumMensite (GHOPMyNIBl TPUTOHOMETPUH MJIS PEUICHUS
[Ipeobpa3oBanue TPUTOHOMETPUYECKHX BBIPAKEHUH. | OCHOBHBIX THIIOB TPUTOHOMETPHUYECKIX YPABHEHUI
Pemenne TpuroHoMeTpUYECKUX YpaBHEHHH
7. IMoc/ienoBaTEABHOCTH 10 g INocnenoBarenbHOCTH, CIOCOOBI 3alaHus OnepupoBarth  NOHATHAMH:  IOCIEIOBATENBHOCTS,
MOCIIEeI0BATENBHOCTEN. Meton MaTeMaTH4ecKod | crocoObl 3aJaHMsl MOCIEA0BATEIIbHOCTEH; MOHOTOHHBIE U
H nporpeccun UHIYKLWH. MoHOTOHHBIE u OIrpaHUYEHHBIC
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nocnenoBaresibHOCTH. Mcropuss aHanmu3a OECKOHEYHO
MabIX.
Apudmernueckas 1 reoMeTpUIECcKast IPOrPECCUH.

beckoneuHo yObIBaromas reoMeTpuIecKast
mporpeccusi.  Cymma  OeckoHeWyHO  yOBIBarommien
reOMETPUYECKON TIPOTPECCHHU. Jluneinb1it u

SKCIIOHEHIMANBHBIN pocT. Hucno e.

®dopmyna CIOXKHBIX TPONEHTOB. Vcmomp3oBaHme
MPOTPECCHU JUIs PELICHHS PEaJIbHBIX 3a7a4 MPUKIaJHOrO
xapaktepa

OIrpaHNYCHHBIC OoCJICJOBATCIIBHOCTH, HCCJICA0BATH
noCiIeJ0BAaTCIIbHOCTU HA MOHOTOHHOCTD U OTPAHUYCHHOCTD.
HonyanL MpeACTaBJICHUC 00 OCHOBHBIX HOCAX aHallu3a

OECKOHEYHO MaJIbIX.

JaBatb omnpejaeaeHue apuMeTHIeCKON u
TeOMETPUIECKOH ITPOTPECCHHU.
Joka3biBaTh CBOICTBa apuMeTHIecKon u

TEOMETPUYECKON TPOTPECCHH, HAaXOJUTh CYMMY HWICHOB
IPOTPECCUH, a TAKKE CYMMY 4ICHOB OECKOHEUHO yObIBaromen
TeOMETPUUYECKOM IIPOTPECCUM.

Hcnosb3oBaTe Mporpeccuud Ui peUICHHs  3ajad
HPUKJIAHOTO XapakTep.

IpumensiTs GopMyITy CI0XKHBIX IIPOLIEHTOB IS PELICHHS
3aj7a4 U3 peasbHON MPaKTHKA

8. HeﬂpeprBHLIe 20 g HenpepsiBable ¢QyHKIMH W uX cBoiictBa. Touka OnepupoBath NMOHATHAMU: QYHKIHS HETPEphIBHAS Ha
paspeiBa. AcumnrToTel TpadukoB QyHkuuil. CBOWCTBa | OTpe3ke, TOYKAa pa3pbiBa (QYHKIHH, acuMNTOTa rpaduka
CI)YHKIII/II/I. (GYHKIMH HETIpEephIBHBIX HA OTpe3ke. MeTox nHTepBanoB | (QyHKIUH.
HpOI/BBO}IHaﬂ JUlsl  pelleHuss HepaBeHCTB. IIpumeHeHue CBOMCTB IIpuMeHsiTh CBOWCTBA HENPEPBIBHBIX (QYHKUMH st
HETIPEPbIBHBIX (DYHKLMIT JUIs1 peleHus 3a1a4. peuieHus 3a1a4.
Ilepass u BrOpas MNpPOM3BOAHBIE  (YHKIHH. OnepupoBaTh  MOHATHUSIMM. TIepBasi W  BTOpas
Omnpenenenne, reOMETpUYECKUil M (U3MYECKUN CMBICT | MPOM3BOAHBIE  (QYHKIMHM;  TOHUMaTh  (GU3MYECKUH U
OPOM3BOJHON. YpaBHCHHE KacaTelbHOW K TpaduKy | T€OMETPHUYCCKHIA CMBICI MIPOU3BOIHOM; 3aIKACHIBATH
GbyHKIMN. YPaBHEHHE KacaTelbHO.
IIpousBonaHsle 2JIEMEHTAPHBIX (yHKIHH. BbruucasiTe  IPOM3BOJAHBIE  CYMMBI, IPOU3BEJCHMUS,
[MpousBosHast ~ CyMMBbl, TNpPOU3BEICHMS, YACTHOTO W | YACTHOTO M CJIOXHOW (YHKIHH.
KOMITO3MLIMH (DYHKITHH H3y4yaTs npon3BoHBIE JIEMEHTAPHBIX (DYHKIHUH.
Hcnonb30BaTh reoMeTpuuecKHid M (U3HMYECKUH CMBICIT
TIPOU3BOJIHOM /I pelIeHus 3a/1a4
0. HOBTOpeHI/Ie, 2 q OcHOBHBIE TOHATHS Kypca anreOpsl W Hadal IIpuMeHsITh OCHOBHBIE MOHATHS Kypca aiaredpsl 1 Haval
MaTeMmatudeckoro axamm3a 10 xmacca, o0oOImIeHHE W | MAaTEeMaTHYECKOTO aHANM3a JUIA PEIISHHS 3a/1ad M3 PealbHOM
0Godmenue, CUCTEeMaTH3alus 3HAaHUH JKU3HH U IPYTHX IIKOJIBHBIX MIPEIMETOB
CucreMaTmu3anud
3HAHUU
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11 kaacc (ouHast popma o0yqeHHs )
4 4 B Henemo, Bcero 140 4, 1 ¥ — pe3epBHOE Bpemsi

Ne | HazBaumue pa3jgesia Kouu- OcHOBHOE coiep:KkaHue pa3jaelia OcHOBHBIE BU/BI IeITEJIbHOCTH
/Il | (Tembl) 4YeCTBO (Tempbl) 00y4aroIuxcs
qgacoB
1 I/ICCJIe)IOBaHI/Ie 24 4y IIpumeneHne NPOU3BOAHOW K  HCCIENOBAHUIO Crpourts rpaduk KOMIO3UIMH (YHKIMH C MOMOLIBIO
. (byHKIMIT HA MOHOTOHHOCTB M 9KCTpeMyMBbl. HaxoxeHue | 37eMEHTapHOTO MCCIICIOBAHHS U CBOMCTB KOMIIO3HIHH.
(l)yHKIII/Il/I ¢ HanOOJNBLIEr0 ¥ HAMMEHBIIEro 3HAUCHUs] HENpephIBHON Ctpouth TreoMeTpuyeckie o0Opa3bl ypaBHEHUH H
MNOMOIIBIO (bYHKIUH Ha OTpe3Ke. HEepaBEHCTB Ha KOOPIMHATHOM MIIOCKOCTH.
. [lpyiMeHeHHe TPOWU3BOAHON U  HAXOXKICHUS Hcnoap3oBaTh  NPOM3BOJHYHO UL HCCIICTOBAHUS
NPOM3BOAHON P P P Y
HAWTY4IIero peIIeHUs B NPUKIAJHBIX 3a1a4yax, Uil | QyHKIMM Ha MOHOTOHHOCTH M JKCTPEMyMBI; HAXOAUTH
ONpeNeNICHHss CKOPOCTH ¥ YCKOPEHHsl Ipolecca, | HauOojpllee M HaWMEHbIIee  3HadeHus  (QyHKOUH
3aJaHHOTO (popMyIoi MIH rpaduKoMm. HETIPEphIBHOW Ha OTpe3Ke; CTPOUTh rpaduku (QyHKuui Ha
Kommosumus ¢yskuuid. I'eomerpudeckue 00passl | OCHOBaHHHM MPOBEJEHHOTO HCCICAOBAHUSL
YPaBHCHHUH ¥ HEPABEHCTB HA KOOPMHATHOI MIJIOCKOCTH Hcnonb3oBaTe  NPOM3BOAHYIO UL HaXOXKACHUS
HAWIy4LIero peIMeHHs B IMPUKIAJHBIX, B TOM YHCIIE
COLMANBHO-DKOHOMUYECKHX, 3a4avax, [Uis OIPEICICHHUsI
CKOPOCTH M YCKOPEHHsI Ipoliecca, 3aJaHHOTO (GOpMyYIIOoN M
rpauKoM.
Ioay4yaTh npeacTaBiIeHHe 0 IPUMEHEHUH TPOU3BOTHOM
B Pa3INYHBIX OTPACIISIX 3HAHMIA
2 Hepnooﬁpa3ﬂaﬂ " 12 4 ITepBoobpasHasi, OCHOBHOE CBOWCTBO OnepupoBaTrh  NOHATHSIMH:  IepBooOpasHass o
nepBOOOPAa3HEIX. ITepBooOpa3Hble  DJIEMEHTAPHBIX | ONpeneNeHHbI  wHTerpaid. HaxoauTs  1epBooOpasHbie

HHTErpaJ

(12 v)

¢yaxunit. [IpaBuna HaX0XKISHHUS IEPBOOOPA3HBIX.

Wnurerpan. I'eomeTpuueckuii CMBICI HWHTETpana.
Brraucnenue omnpenenéHHOTO HWHTErpana mo Qopmyse
Herorona—JleiiOnuma.

3JIEMEHTaPHBIX (QYHKIMHA W BBIYUCIIATE HHTErPa 1Mo GpopmyIie
Herorona — Jleiibnuma.

HaxoauThb TUIOMAIN IJIOCKUX (GUTYP U O0BEMBI TEl C
MTOMOIIIBIO ONPENEIEHHOTO HHTErpaa.
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[lpumenenne  wHTErpaja  JIsl  HAaXOXKICHUS
IuIonaneH WIocKuX GUryp u o0bEMOB reOMETPUIECKIX
Tell.

[Tpumepsr pereHwi nmudhepeHraIbHbIX
ypaBHeHM. MaTeMaTHuecKoe MOJENINPOBAHNE PEAJIBHBIX
MIPOIIECCOB ¢ MTOMOIIBIO An((EepeHITNATBHBIX YpaBHCHUN

3HAKOMHUTBCA C MaTEeMAaTUUYECKUM MOJAEIMPOBAaHUEM Ha
npumepe auppepeHInaTbHBIX YPaBHEHUH.

ITomyuats npeacTaBiaeHUe O 3HAUCHUU BBEJCHUS MOHATUS
HHTETpaja B pa3BUTHH MaTEMaTHKU

3. Fpacl)mm 16 u Tpuronomerpruieckne (yHKIHH, UX CBOWCTBA U Hcnoab3oBath nugpoBbie pecypcbl I MOCTPOEHUS
rpaduku. rpaMKOB TPUTOHOMETPUYECKHX (YHKIMHM M H3YYEHHS HX
TPHI'OHOMETPHYECKHX OT60p KOpHEH TPUTOHOMETPHUYECKUX YPAaBHEHH C | CBOWCTB.
(l)yﬂlc[u/[if[, TIOMOIIBI0 TPUTOHOMETPHYECKOH OKPYIKHOCTH. Pemarsp TPUTOHOMETPUYECKHE ypaBHEHHS u
TpI/IF OHOMETpPHYECKHe Pelienne TpUroHOMETPUYECKHX HEPABEHCTB OCYLIECTBIISITh (1T60p KOpHei c MOMOIIBIO
TPUTOHOMETPUUECKOI OKPYKHOCTH.
HEPaBE€HCTBA IpumensTh (GOPMYIbl TPUIOHOMETPHH JUIS pEIleHHs
OCHOBHBIX THIIOB TPUTOHOMETPHYECKNX HEPABEHCTB.
Hcnonb3oBaTh Hu(ppoBbIe pecypchl U MOCTPOCHUS U
HCCIIeIOBAHUS TPadUKOB ()YHKITHIA
4. I/Ippaunona JbHbIE, 24 g OCHOBHBIE METOABI pPEHICHHsI MOKa3aTelIbHBIX M MpumensTs CBOHCTBa MOKa3aTeIbHOM "
Jorapu()MHYECKUX HEPABEHCTB. aorapupmMudeckoil QyHKUMI K pPEIIeHHI0 MOKa3aTeJbHBIX M
[I0KA3ATCIBHBIC H OCHOBHBIE METOJIbl PELICHUS] HMPPALMOHAIBHBIX | JIOrapU()MUUECKUX HEPABEHCTB.
ﬂorapml)anecmle HEPaBEHCTB. O060cHOBATH PABHOCHIBLHOCTD MEPEXOJIOB.
HepaBeHCTBA I'pacduueckre METOABI pelIeHHs prauHOHanbrvax, Pemate  uwppanvoHasbHblE W KOMOMHHpOBaHHBIE
NOKAa3aTeJIbHBIX M JIOTApU()MUUECKHX YPaBHEHHUH U | HEPaBEHCTBA, C IOMOIIBIO PABHOCHIBHBIX IEPEXO/IOB.
HEpPaBEeHCTB Hcnonb3oBaTh rpaduueckie METOABI M CBOMCTBa
BXO/SIIMX B YpaBHEHHE WM HEPaBEHCTBO (GYHKIMH IS
peleHus 3a1a49n
5. Kommiexcublie ynciaa | 10 a Komrutekcuple  umcnma.  AnreOpanueckas U OmnepupoBaTh MOHATHSIMHM: KOMIUICKCHOE YHCIO H

TpUTOHOMETpHUYecKass (OPMBI 3alMUCH KOMIUIEKCHOTO
qucna.
ApupmeTryecKkiue Oomnepanud C KOMIUIEKCHBIMHU
YHCIaMU.
N3o6paxenne KOMIUTEKCHBIX gHcen Ha
KOOPAMHATHOH MJIOCKOCTH.
®opmyna Myaspa. Kopru n-oif crenenu wus

KOMIIJICKCHOI'O YHncCJa.

MHO’KECTBO KOMIUIEKCHBIX YHCEII.

IIpeacTaBaATh KOMIUIEKCHBIE YHCIIA B alNTeOpandeckoi u
TpUTOHOMETpHUYecKoil popme. BIMOJHATH apudmeTnueckue
OTIepaliyl C HUMH.

H300pakaTh KOMIUIEKCHBIE 9YHCIa Ha KOOPJAMHATHON
IJIOCKOCTH.

Mpumensite  Qopmyny  MyaBpa Hu  IHOJy4aTh
MpEeJICTaBICHUE O KOPHAX N-OH CTENEHH M3 KOMIUIEKCHOTO

quciia. 3HAKOMHTHCS C npumMepamu NMPpUMCHCHUA
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HpI/IMeHeHI/Ie KOMIUJICKCHBIX YHWCCJI IJid PCHICHUA
(1)PI3I/I‘I€CKPIX 1 FrCOMCTPUICCKUX 3a1a4

KOMIUICKCHBIX YHCCJII JId PpCUHICHUS TICOMCTPUYCCKUX U
(bHBI/I'-IeCKI/IX 3aga4

6. HaTypa JIBHBIE U 10 g HatypanbHble 1 nienble 4ncia. OnepupoBarh NOHATHAMU: HATYPaIIbHOE H LIEJOE YHUCIIO,
IIpuMeHeHrEe MPU3HAKOB JENUMOCTH LIEIBIX YUCENL, | MHOXKECTBO HATYPAJIBHBIX M LENBIX YUCEIL.
nejIbIe 1ucjia HOJI m HOK, octaTtkoB mo moxyiio, anroputMma EBkimmna Hcnonb30BaTh NPU3HAKH JEIMMOCTH LEIBIX YHCEN,;
JUISL PELLICHUS 33]1a4 B LIEJIbIX YUCIIaX ocratku 1o monymo, HOJl m HOK HaTypampHBIX dmHCeT;
anroput™ EBKIInAa AJIs pelIeHus 3a1ad.
3anuchIBaTh  HaTypajbHBIE YHCIAa B  Pa3IMYHBIX
MO3ULMOHHBIX CUCTEMAX CUUCICHUS
7. CucreMpl 12 4 CucrteMa U COBOKYITHOCTh YPaBHEHHH. OnepupoBaTh NOHATHSIMH: CHCTEMa M COBOKYITHOCTh
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBUSL. YpPaBHEHHUH U  HEPABEHCTB; PEIICHUE CUCTEMBbl HIH
panuoHaILHBIX, OCHOBHBIE ~ METOABI  PEIICHUS  CHCTEM U | COBOKYIMHOCTH,; PpAaBHOCHUJIBHBIE CHCTEMBI U  CHCTEMBI-
HPppPAaIHOHAIBHBIX COBOKYITHOCTEW  pallMOHANbHBIX, HUPPALUOHAIbHBIX, | CIEACTBUSL.
HOKA3aTeIBLHBIX 1 MIOKa3aTEIbHBIX U JIOTAPU(YMUUECKUX yPaBHEHHH. HaxoauTh peleHus CHCTEM U COBOKYIHOCTEH WENBIX
IIpuMeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K | PAalMOHAIBHBIX, HPPALMOHANBHBIX, IOKAa3aTENbHBIX U
JorapupmMuyecKnx PEIIEHNI0 MATEMATHYECKUX 33029 M 3a/1a9 M3 Pa3IM9HBIX | JOrapHpMUYIECKUX YPAaBHEHUH U HEPABEHCTB.
ypaBHeHI/Iﬁ obylacTeil HayKM ¥ peaJbHOM >KMU3HM, WHTEpIIpeTanus IIpuMeHATH CUCTEMBI YPaBHEHUH K PEIIEHUIO TEKCTOBBIX
IIOJIy4YE€HHBIX PE3yIbTAaTOB 3a/1a4 U3 PAa3IMYHBIX O0JacTel 3HAHWNA U PealbHOUW JKU3HH;
HHTEPIPETHPOBATH [10JIyYECHHBIEC PEILICHUS.
Hcnonb3oBath HUQPOBLIE pecypehl
8_ 33)121‘11/1 c 16 g PannonaneHele, HppaluoHaJbHbIC, Bbioupats crocob peLICHU paloHaJIbHbIX,
MOKa3aTeIbHEIE, norapupMuIecKre U | UPpallMOHAIBHBIX, IIOKA3aTENbHBIX, JIOTApUPMUUECKHX U
IlapamMmerpamMu TPUTOHOMETPUYECKHE  YpPABHEHHUS, HEPABEHCTBA M | TPUTOHOMETPUYECKHX yPAaBHEHUI M HEPABEHCTB, COAEPIKAIIUX
CHCTEMBI C MapaMeTpaMu. MOJyJIU U apaMeTPBHlL.
IMoctpoenne u wuccrenoBaHHEe MaTEMAaTUYECKUX IIpumensiTh rpaguyeckue U aHATUTHYECKUE METOIBI JIIIS
MoJieNnell peanbHBIX CUTyalluii ¢ MOMOIIBI0 YPaBHEHUI, | pellICHHUs ypaBHEHMI U HEPABEHCTB C IapaMeTpaMu, a TaKxke
CUCTEM YPAaBHEHMH U HEPABEHCTB C IIapaMeTpaMHu HCccliefoBaHNe  (QYHKIMA  METOAaMH  MaTeMaTHYECKOTO
aHaJu3a.
CTpouts M MCCJIEAOBATH MaTeMaTHYECKHE MOJIENN
pEaIbHBIX CUTyallUd C IIOMOILUBIO YPAaBHEHUMH, HEPABEHCTB U
CUCTEM C ITapaMeTpamu
0. HOBTOpeHI/Ie, 16 u OCHOBHBIE MOHATHS M METOJBI Kypca, 00001IeHre MonennpoBaTh peajbHbIE CUTYallMU Ha SI3bIKE alnreOphl,
U CUCTEMATH3ALMs 3HAHUH COCTABJISAThL BBIPAXKEHUS, ypaBHCHMSA, HEPAaBEHCTBA U UX
00001IEHHE,

CHUCTEMBI MO YCJIOBHUIO 3aJayv, HCCJI€T0BATH IIOCTPOCHHBIC
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CUCTEeMAaTH3 AU
3SHAHUU

MOJENM  C  WCIOJNb30BAaHMEM  ammapara  aiuredphl,
HHTEPNPEeTHPOBATH OJTYUYCHHBIN pe3ybTaT.

Mpumensite  QyHKIMM A1 MOJENUPOBAaHHMS U
HCCIIEIOBAHMS PEATbHBIX IPOIIECCOB.

PemiaTh mpuknamHele 3aJadd, B TOM YHCJIE COIHAIBHO-
9KOHOMHYECKOTO M (PU3MUECKOTO XapakTepa, CpPeACTBAMH
ayreOpsl ¥ MaTEMaTHIECKOTO aHATHN3a
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TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

10 KIIACC (OYHO-3A0YHASA ®OPMA OBYYEHUAA)
2 4 B Heqento, Bcero 70 4, 1 ¥ — pe3epBHOE Bpems

Ne Ha3zBanue pa3zgena | Koon- OcHOBHOe coepxxkaHmne pa3aesa OcHOBHBIE BU/IBI IeSITEJIbHOCTH
n/n (Tembl) 4eCTBO (Tempbl) 00yJarmmuxcs
qacoB
1. MHOKeCTBO 28 ¥y MHOKECTBO, OIEpalMi HAJ MHOKECTBAMU M HX Hcnoap30BaTh TEOPETHKO-MHOKECTBEHHBIH armapar s
. cBoiicTBa. Jluarpammel Jitiepa—Benna. [lpuMeHeHne | ONUCaHUs XO[a PEIIEHHS MATEMATHYECKUX 3a71ad, a TaKkKe
ACUCTBUTEIBHBIX TEOPETUKO-MHOKECTBEHHOTO ~ AlliapaTa JUisl PELIEHHUs | PEalbHBIX IPOLECCOB U ABJICHHUM.
p p p p p
YHuCeJI. 3a1ad. OnepupoBarh MOHATHSIMHM:  PAlOHAIBHOE  YHCIIO,
MHOIrOWICHEL. ParmonaneHple  umucnma.  OOBIKHOBEHHBIE U | OeCKOHEYHas nepmozmqvecxaﬂ JIpoOBb, IIPOLIEHTBHI;
JecATHYHbIE  Ipo0HM,  NPOLEHTH,  OCCKOHCYHBbIE | UPPAlMOHAJIBPHOE W JCHCTBUTENBHOE  YHCIO;  MOJYJb
PanunonajibHblie nepuoauyeckue japobu. IlpumeHeHue Jpobeil U | AEHCTBUTENHHOrO 4YHMCIIA; HMCIMOJdb30BATh 3TH TOHATHSA [PH

YPABHEHUS U

MPONLECHTOB UIA PECIICHUA NPUKIAIHbIX 3a1a4.

MPOBEIEHUH PACCYXKICHUH U JOKAa3aTEIbCTB, MPUMEHSITh APOOH

I[eﬁCTBHTGHBHBIC qucia. PaIII/IOHaJ'II)HBIe U | U OPOUCHTHI AJid PCHICHHUA MPUKIAAHBIX 3ada4 U3 Pa3JTUYHBbIX
HepaBeHCTBa' HppalroHaJIbHbIC YHCJIa. ApH(bMeTI/I‘IGCKPIe ornepanumu ¢ OT‘paCJIefI 3HAHMH U peam,Hoﬁ JKU3HU.
CI/ICTeMLI .]IHHeﬁHLIX I[eﬁCTBPITCJ'II;HLIMPI qyucjiaMHu. MO,HyJ'II) HCﬁCTBHTCHLHOFO Hcnoas3oBath l'[pI/I6J'II/I)KéHHBIe BbIYUCJICHUSA, IIpaBUjia
ypaBHeHHi’i Yuclla U ero CBOMCTBA. HpI/I6J'II/I)KéHHI)IC BBIYHCIICHUS, | OKPYTJICHUS, IPUKUJKY U OLICHKY PE3YyJIbTaTa BBIYHMCIICHHMH.

MIpaBUIa OKPYIJIEHHs, NMPUKHIKA M OLEHKA pe3ylbTara
BBIYUCIICHUH.

OCHOBHBIE METOIBl PEIICHHS IEeNBIX U JpOoOHO-
panroOHAaJIBHBIX ypaBHCHI/Iﬁ 1 HEPABCHCTB. MHoroueHs!
OT OJHOH IepeMeHHOM. JleneHue MHOrouwIeHa Ha
MHOTro4JieH ¢ octaTkoM. Teopema besy. MHorounensl ¢

uenbiMu ko3 dunuenramu. Teopema Buera.

IIpuMeHSITH pa3MyHbIe METOAbI PEIICHHUS PALlUOHATIBHBIX U
JIPOOHO-PAIMOHALHBIX YPaBHEHUN; a TAaK)Ke METOJT MHTEPBAJIOB
JUIA peIICHUS HCPAaBECHCTB.

OnepupoBaTh MNOHATHAMM MHOTOYIEH OT  OJHOH
TIEPEMEHHON, €r0 KOPHHU; MPUMEHSATH JIeIeHHe MHOTOUYJIeHa Ha
MHOTO4JIEH C OCTaTkoM, Teopemy be3y u Teopemy Buera mnsa

peuicHu 3aaa4.
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Pemenue cucteMm nMHEMHBIX ypaBHeHUU. MaTtpuna
CHCTEeMBl  JIMHEHHbIX  ypaBHeHMH. Ompenenurens
MaTpuIlsl 2X2, ero reOMeTpUUECKUil CMBICT U CBOICTBA;
BBIUUCIIEHUE €r0 3HAYCHHUS; MPUMEHEHNE OINPEAEIIUTENS
JUISL PELLIEHUS] CUCTEMBI JIMHEWHBIX YpaBHEHUN. Pemenue
MPUKIAJHBIX 331a4 C TOMOIIBIO CHCTEMBI JIMHEMHBIX
YpaBHEHUH

OnepupoBath  NMOHATUSIMH: cucremMa  JIMHEHHBIX
YpaBHEHMH, MaTpULA, OIPEAETIUTENb MAaTPHUIIBL.

Hcnosb3oBaTe  cBoOicTBa  ompeaenurTens 2X2 A
BBIUHCIICHUSI €T0 3HAUCHMS, MPUMEHATH OINPEICIUTENH IS
PEILIECHUS] CUCTEMBI JINHEWHBIX YPaBHEHUI.

MoaennpoBaTh peaibHbIE CUTYaI[uH ¢ IOMOIIBIO CHCTEMBbI
JVHEWHBIX YpaBHEHHH, HMCCJIEA0BATH MOCTPOCHHBIE MOJAEIHU C
TIOMOIIBI0O MATpHI] W ONpeneNuTeacH, HHTepPHpeTHpPoOBaTh

[I0JIyYEHHBIN Pe3yJIbTaT

2. (I)yHKlll/Il/I " 12 g Oynkuus, cnocoObl 3ananus GyHKIMUA. B3auMHO OnepupoBath NMOHATHSMM: (YHKIHS, CHOCOOBI 3aaHUs
obpatuble Qynkuun. Kommosuums ¢ynkumit. I'paduk | GyHkumm; B3aumMHO oOpaTHBIE QYHKINHU, KOMIO3UIHS (YHKIHH,
rpatl)mm. GbyHKIMU. DneMeHTapHbIe Mpeobpa3oBaHus rpaduKoB | rpaduk GYHKINH, 00JACTh OMPEACICHUS U MHOKECTBO 3HAYCHHIA
Crenennas (l)yHKHHSI GyHKIHH. ¢byHKIMK, HYyTH (QYHKIOWHA, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;
¢ HeIbIM OO6nacTp ompeneNicHUS W MHOXKECTBO 3HAYCHWN | JMHEHHAs, KBaApaTW4Has, APOOHO-IWHEIHas ¥ CTeIeHHas
I ¢GbyHKIHN. Hymu GyHKIHN. IpomexyTku | QyHKIIH.
IoKa3sartejieM 3HAKONIOCTOSHCTBA. UETHBIE W HEYETHBIC (DYHKITUH. BoimoHATs 3JeMeHTapHBIE MpeoOpa3oBaHUs TPaHUKOB
[epronndeckue ¢pyHKIHA. [IpOMEKYTKH MOHOTOHHOCTH | (hYHKIIHH.
GbyHKIMH.  MakCUMyMbl W MHHUMYMBI  (DYHKIIHH. 3HATh M yMeThb AOKA3BIBATH YETHOCTh WJIM HEYETHOCTH
HauGonbliee w HauMmeHblliee 3HaYeHHEe (YHKUMM Ha | QYHKIWH, MEPUOTUYHOCTb (YHKIHMH, HAXOAMTH IIPOMEXKYTKU
HPOMEXKYTKE. MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMbl 1 MUHUMYMbI (DYHKIINH,
Jluneiinas, xBaapaTH4Hass W JpOOHO-JIHMHEHHas | Hauboibpllee ¥  HauMeHbllee 3HaYeHHWE (QYHKUUM  Ha
GyHKIMK. DJIeMEeHTapHOe HCCIEeNOBaHHE M IIOCTPOCHHUE | MPOMEXKYTKE.
rpaduKOB dTHX QYHKITHH. @®opMyJaHpoBaTh M WUIIOCTPUPOBATh rpaduyecku
CreneHsb ¢ ebIM moka3ateneM. buanom HeroToHa. | cBoiicTBa JIMHEIHHOWN, KBaJpaTUYHOW, JpOOHO-THHEHHOH U
CrenenHast (QyHKOMS ¢ HaTypajbHbIM M IIEJbIM | CTENEHHOW (QyHKUIHMI.
nokazatesnieM. E€ cBolicTBa u rpaduk BeipaxkaTh popMyIaMu 3aBHCUMOCTH MEXTy BEJTMIMHAMHU.
3HaTh omnpeAesieHHe M CBOMCTBA CTENEHU C LENBIM
MoKa3aTesieM; TMOAXOIAIIYI0 (HOpMy 3alHCH JIeHCTBUTENBHBIX
Yuced IS PEUICHHS MPAKTHYECKWX 3a7ad W TPECTaBICHUS
JAHHBIX
3. Apl/l(l)MeTI/I‘leCKI/Iﬁ 18 4y ApupmeTHIecKHil KOPeHb HATYPaJIbHOM CTENCHH U ®opMyJIHpPOBaTh, 3allUCHLIBATH B CHMBOJINYECKOH Gopme

KOpeHb N-0H
CTeleHH.

€ro CBOMCTBA.

[IpeoOpazoBanus YHCIIOBBIX BBIpAKCHU,

coacpKaluXx CTCIICHU U KOPHU.

U HUCMOJb30BATh CBOMCTBAa KOpHA N-0M CTemeHW Uit

npeoOpa3oBaHUs BHIPAKCHHI.

32




33

I/IppaHI/IOHaJILHbIe HppanuonansHble ypaBHeHUs. OCHOBHBIE METOJBI HaxomuTh pemeHusi UppaLMOHANBHBIX YpPaBHEHUH ¢
pellleHus] UppalMoOHAIbHBIX ypaBHEHUN. PaBHOCHIIBHBIE | MOMOIIBIO PAaBHOCHIBHBIX TEPEXOJ0B MM  OCYIIECTBIIASA
YPaBHCHHUS Nepexobl B peIICHUH UPPallMOHATIBHBIX ypaBHEHUH. MIPOBEPKY KOPHEH.
CpoiictBa u rpaduk KOpHS N-0if CTEmeHH Kak Crpouts rpadpuk (YHKIMHA KOpPHA N-OH CTEIeHW Kak
¢yHKIMKM ~ OOpaTHOM  CTEmeHH C  HATypaJbHBIM | 0OpaTHOH It GYHKIMH CTETICHH C HaTypaJbHBIM IIOKa3aTeIeM
IoKasareaeM
4. IHoxka3zaTeabHAs 10 g CremeHp ¢ panMOHANBHBIM IOKa3zaTeleM U e ®opmMyIHPOBATH ONpedeJeHHE CTENEHH C PAallHOHAIBHBIM
CBOWCTBA. NIOKa3aTeNeM.
(l)yHKHI/ISI. [MokazaTenbHast (yHKIMs, €€ CBOWCTBa M rpaduk. BoimonHaTe  1mpeoOpa3oBaHMsl  YHCIIOBBIX — BBIPOKCHHH,
Iloka3zaTejbHbIC Ucnons3oBanue rpaduka GYHKIMM A1 pPELICHUS | COJIEpIKallluX CTENECHH C PallMOHANBHBIM [T0Ka3aTeIIeM.
ypaBHeHHSI YPaBHECHHUH. Hcnonb3oBark HHQPOBBIE pecypchbl i IOCTPOCHUS
[TokazaTenbHble ypaBHeHHs. OCHOBHbBIE METONBI | rpaduka nmoka3arelbHOH QYHKIMH U U3yYSHUS e€ CBOWCTB.
pelleHNs MoKa3aTeIbHbIX YPABHEHUN Haxoauts pemenust
MOKa3aTeIbHBIX YPABHEHUI
5. HOBTOpeHI/Ie, 2 yq OCHOBHBIE TOHATHS Kypca aireOpel W Hadal IIpuMeHsAITE OCHOBHBIC MOHATHA Kypca anreOpbl W Havail
Maremarnueckoro axanmmsa 10 kmacca, o0oOmeHME W | MaTEeMaTHYECKOTO aHaiW3a AJISl PEHICHHs 3a/1ad M3 PeaybHON
0bodmeHue, cUCcTeMaTH3alus 3HAaHUI JKU3HU U IPYTHX IIKOJIBHBIX IPEIMETOB
CucreMaTusanuda
3HAHUH

3 u B Henemo, Bcero 105 4, 1 4 — pe3epBHOE Bpems

11 KJIACC (OYHO-3A0OYHASA ®OPMA OBYYEHMUA)

Ne | HazBanme pasjgeJia Koau- OcHOBHOE coJep:KaHHue pa3sjaesia OcHOBHEIE BU/BI NeATeJIbLHOCTH
n/nl | (Tembi) 4ecTBO | (TEMBI) o0y4aromuxcs
qacoB
1. .JIorapm])aneCKaﬂ 18 u Jlorapudm  umcnma.  CoiictBa  sorapudma. JlaBaTh onpejesieHue jJorapupmMa 4ucia; AeCITUIHOTO U
JecsTuunble 51 HaTypaJIbHBIE jorapuMBbl. | HaTypaJbHOTO Jorapudma.
(l)yHKIII/Iﬂ. IIpeobpa3oBaHme BIpaXKSHUH, CONEPIKALTUX JIOTAPUPMBI. HUcnoab3oBaTh CBOMCTBa norapudmon TSt
JIOFapI/I(l)MI/[lIeCK]/Ie Jlorapudmuueckas QyHkums, e€ cBoiicTBa u | peoOpa3oBaHUS JIOTAPUPMHUIECKUX BhIPAKCHHM.
ypaBHeHHsI rpadpuk. Ucrmosb3oBanme rTpadmka QQYHKIUH IS

pelieHus: ypaBHEHUH.
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HOFapI/I(I)MI/I‘IeCKI/Ie YpaBHCHUA. OCHOBHEIE MCTOAbI
peuicHusA J'IOFapI/I(l)MI/ILIeCKI/IX ypaBHeHHﬁ. PaBHOCHIIBLHBIE
nepexoabl B pCUICHUU J'IOI‘apI/I(i)MI/I‘{eCKI/IX ypaBHeHI/Iﬁ

Crpours rpaduk JorapupmMudeckod (GYHKIHH Kak
oOpaTHOW K TIIOKa3aTeJIbHOW M HCHOJIBb30BaTh CBOMCTBa
JorapupMHIECKON (QYHKIMHU JUTS peIIeHHs 3a/1ad.

HaxoauTh pemieHUs JOTapUPMIYECKUX YpaBHEHUH ¢
MOMOIIBIO PAaBHOCHJIBHBIX MEPEXOJOB WIH OCYLIECTBIISSA
NIPOBEPKY KOpHEN

2. Tpnr0H0MeTpnqec1me 22 q CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIIOBOTO JlaBaTh ompeJe/eHHsl CHHycCa, KOCHHYyCa, TaHTCHCAa WU
aprymenTa. ApKCHHYC, apKKOCHHYC M apKTaHT€HC | KOTaHI'€HCa 4YHCJIOBOTO apryMEeHTa; a TakXke apKCHHYca,
BBIPAKCHHS H YHCIIOBOTO apryMEHTa. apKKOCHHYCa U apKTaHIeHca Yuca.
YPAaBHCHUSA TpuronoMerpuueckass OKpPYKHOCTb, OIPEICIICHUE IIpuMeHsSITL OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIIBI
TPUTOHOMETPUUYECKHUX (DYHKLUI YHCIIOBOTO apryMEHTa. | Ul IpeoOpa3oBaHuUs TPUTOHOMETPUYECKUX BBIPKEHHH.
OCHOBHBIE ~ TPUTOHOMETPHYECKHE  (OPMYJIBIL. Ipumensite GOpMyNIBI TPUTOHOMETPUH JUISL PELICHHS
[IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBIPAKEHHUH. | OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH
Pemenre TpUTOHOMETPUYECKUX YpaBHEHUH
3. MocaenoBarensHocTu | 10 u ITocnenoBarensHOCTH, CIIOCOOBI 3a7aHus OmnepupoBarh  NOHATHUSMH:  TIOCIEIOBATEIBHOCTD,
TIOCIIEI0BATEIILHOCTEH. Meron MaTeMaTH4ecKod | crocoObl 3alaHMs MOCIEA0BATEIILHOCTEH; MOHOTOHHBIE U
H nporpeccun WHTyKIUH. MoHOTOHHBIE u OTpaHWYCHHBIE | OTpaHHMYCHHBIC IOCJIE/I0BATENLHOCTH; HCClIe0BATH

HOCIEeA0BATEIbHOCTH. [IcTopus aHanu3a OECKOHEUHO
MaJIbIX.
Apudmernueckas 1 reoMeTpUUECcKast IPOrPECCUH.

beckoneuHo yObIBaromas reoMeTpuyecKas
mporpeccusl. Cymma  OeckOHEYHO  yObIBaromiei
reoMeTpPUYECKON TIPOTPECCHHU. Jluneitnbiit u

SKCMOHEHIMANBHBIN pocT. Hucno e.

dopMyna CIOXKHBIX MpoueHToB. Mcnosb3oBaHue
MIPOTPECCUU AJISl peLIeHUs] peasibHbIX 3a]a4 MPUKIaIHOTO
Xapakrepa

MOCJIEIOBATEIEHOCTH HA MOHOTOHHOCTh M OTPAHUYE€HHOCTb.
[Tomyyats mpezncTaBieHHe 00 OCHOBHBIX HJESX aHalU3a
0ECKOHEUHO MaJbIX.

JlaBaTh omnpeneeHUe apudpMeTHIecKoit u
T€OMETPUYECKOM IIPOTPECCUM.
Joka3biBaTh CBOICTBa apudMeTHIecKon u

TEOMETPUUECKON IPOrPecCUd, HAXOAMTh CYMMY 4YIICHOB
MIPOTPECCHH, a TAK)KE CyMMY 4JIEHOB OECKOHEUHO YOBIBaroIIeH
TeOMETPUUECKON IPOrpeCcCUm.
Hcnosb3oBare mporpeccun Uil pelleHds  3ajad
NIPUKJIAIHOTO XapaKTep.
IIpuMeHsATH GOPMYITY CIOXXHBIX ITPOICHTOB JJIS PELICHNUS

3a/1a4 U3 peajbHON NPAaKTUKU

HenpepbiBHbIE

(pyHkumu.
IIpousBoaHasn

204

HenpepeiBHple ¢(yHKIMM ¥ WX cBoiicTBa. Touka
paspeiBa. AcumnrTotel TpadukoB QyHkuuii. CBoiicTBa
(YHKIMH HETIPEPHIBHBIX HAa OTpe3ke. MeToa HHTEPBaIOB
JUli  pelleHus HepaBeHCTB. IIpumeHeHue cBOMCTB
HENPEePHIBHBIX QYHKINH JUIsl pEIICHHUS 3a/1au.

OnepupoBaTh MOHATUSIMM: (YHKIWS HENpepbhIBHAS Ha
OTpe3Ke, TOYKa paspbiBa (GYHKIHMH, acUMOTOTa rpaduka
(GyHKIMH.

I[IpumeHsiTH CBOMCTBa HENPEPHIBHBIX (QYHKIMH IS
peleHus 3a1au.
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Ilepast u BrOopas NpPOM3BOAHBIC  (YHKIHH.
Omnpenenenne, reOMETpUIECKUl U (U3MYECKUH CMBICT
NIPOM3BOHOK. YpaBHEHHE KacaTeJIbHOW K TrpaduKy

¢GyHKIHN.
[IpousBonHsie 3JIEMEHTapHBIX GyHKIHH.
IIpowsBomHass ~ CyMMBI, NpPOHM3BEACHUS, YacCTHOTO U

KOMTO3UINH ()YHKITHA

OmnepupoBarh  NOHSATHSIMH:
MIPOU3BO/IHBIE  (DYHKIUH;
TEOMETPUUECKUIl  CMBICT

meppas U BTOpad
MOHUMaTh  (U3MYECKUH U
MIPOU3BOJHON;  3aNUCBIBATh
YpaBHEHHE KacaTeIbHOM.
Bbruncasite  MpOM3BOAHBIC
YaCTHOTO U CIIOXKHOH (pyHKINH.
H3yyaTh npon3BOIHBIEC SIEMEHTAPHBIX () YHKITHH.

Hcnosb30BaTh TeOMETpUICCKAN W (PH3HYECKHMA CMBICIT

CYMMBI, TIPOHM3BEICHUS,

IIPOU3BOJHOMN IS PEILIECHUS 3a1a4

HccaenoBanue
pyukumi ¢
MOMOIIbIO
MPOU3BOAHOU

23 4

IIpumeneHne DNPOU3BOAHOM K  HCCIENOBAHUIO
(yHKIMI HA MOHOTOHHOCTbB M 9KCTpeMyMbl. Haxoxienne
HauOOJBIIEr0 U HAMMEHBLIETO 3HAYCHHs HEIPEPBIBHON
(YHKINH Ha OTpe3Ke.

IIpuMeHeHre MPOU3BOMHOW I  HAXOXKACHUS
HAWIy4llero peHIeHUs B MNPHUKIAAHBIX 3aJadax, st
ONpENENICHUs] CKOPOCTH U YCKOPEHHs

3aJaHHOTO (popMyNol MK rpaduKoM.

mnmponecca,

Kommnosunust pyHkimii. ['eomerpuueckue oOpasbl
YPaBHEHHUI U HEPABEHCTB Ha KOOPJAUHATHOU IIIOCKOCTH

Crpourtsb rpadpyk KOMIO3UIMH (PYHKIMH C MOMOLIBIO
9JIEMEHTAPHOTO UCCIICAOBAHUS U CBOMCTB KOMIIO3UIIHH.

Crpours 00passl
HEPaBEHCTB Ha KOOPIMHATHOM MIIOCKOCTH.

Hcnoap3oBaTh  NPOHM3BOJHYIO Ul HMCCICIOBAaHUS
(GYHKIMM Ha MOHOTOHHOCTH M OKCTPEMYMBI; HAXOAMTH
HauOonpIIee M GyHKIHN
HENIPEpBIBHOM Ha OTpe3ke; CTPOMThb Ipaduku (QyHKIHMH Ha

TeOMETPUYECKUE YPaBHEHUH U

HaMEHbBIICEe  3HAYCHUS
OCHOBAHUH NPOBEEHHOTO HCCIICTOBAHHUS.
Hcnonb3oBaTh  NPOU3BOJHYIO IS

HaWJIydmiero pemeHud B

HaXO0XKJICHUA
NpUKIaJHbBIX, B TOM YHUCJIC

COLIMANIbHO-DKOHOMHUYECKUX, 3aJadax, Al ONpPeAeICHUS
CKOPOCTH M YCKOPEHHS IIpolecca, 3aJaHHOro (GpopMyJioi min
rpaduKoM.

[Monyuars npeacTaBjieHHe 0 MPUMEHEHUN PONU3BOTHOM

B pa3/IMYHbIX OTpACIAX 3HAHUI

IlepBooOpa3nas u
HHTErpa
(12 v)

12 4

[epBooOpasHas, CBOMCTBO

IepBOOOPA3HBIX.

OCHOBHOE
[lepBooOpasHble  3MEMEHTapHBIX
¢yaxunit. [IpaBuna HaX0XKISHHUS IEPBOOOPA3HBIX.

Wuterpan. I'eomeTpuyeckuil CMbICI HHTErpaia.
Brruncnenue ompenenéHHOro HMHTErpaja mo ¢opmyie
Herorona—JleiOuuma.

IIpumenenne  uHTErpanza Il HaXOXICHMS
IUIoLIaaeH IIOCKUX GUryp U 0OBEMOB reOMETPUUECKHX

TCIL.

OnepupoBaTth NOHATHUSIMU: nepBooOpazHast U
ONpEJeNICHHbI HHTErpal. Haxoauth nepBooOpa3HbIC
3JIEMEHTapHBIX (QYHKIIUH U BBIYHCISATH HHTETpa 10 hopmyIie
Herotona — JleitOuuna.

Haxoauth 1wiomanu TUIOCKUX GUTYp U OOBEMBI Telm C
TIOMOIIBIO OTIPEACIEHHOTO HHTETpaa.

3HAKOMHUTBLCS C MaTeMaTHYECKUM MOJCTHUPOBAHUEM Ha
npumMepe auddepeHInATBHBIX YPaBHCHHIA.

ITonyuate npeacTaBieHUE O 3HAUEHUU BBEJICHUS TOHITHS
WHTErpaja B Pa3BUTUU MaTEMATHUKH
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[Tpumepst peuieHui mddepeHmanbHbIX
ypaBHEHHI. MaTeMaTH4ecKoe MOJIETMPOBAaHNE PealTbHBIX
TIPOLIECCOB € TTIOMOIIBIO U depeHInanbHbIX ypaBHEHUI

3 1 B HeAemto, Bcero 105 1, 1 ¥ — pe3epBHOE Bpems

12 kaace (ouHO-3204Hasi hopmMa 00yUeHMS)

Ne | HazBaumue pa3jgeiia Koumn- OcHOBHOe coepxkaHue pa3aesa OcHOBHBIE BU/IbI 1eSITEJIbHOCTH
/il | (Tembi) 4eCTBO (Tempbl) 00y4YarouXxcs
qacoB
1. I'paduxnu 16 4 TpuronomeTpuyeckde (GYHKIMH, UX CBOWCTBA U Hcnoas3oBars muppoBbie Pecypebl s TOCTPOCHHS
rpaduku. rpauKOB TPUTOHOMETPUYECKUX (GYHKIMH M HM3YYCHHS HX
TPHTOHOMETPHYECKUX OT160p KOpHEH TPUTOHOMETPUUYECKIX YPAaBHEHUH C | CBOMCTB.
byHkuumii. HOMOILBKO TPUTOHOMETPUYECKOH OKPYKHOCTH. Pewarp TPUTOHOMETPHYECKHE ypaBHEHHSI u
TpuroHomeTpuuecKue PelieHrne TPUrOHOMETPHYECKHUX HEPaBEHCTB OCYIIECTBISTh otT6op KOpHeii c [IOMOIIBIO
TPUTOHOMETPUYECKOM OKPYKHOCTH.
HEPpaBE€HCTBA Mpumenars (GOpMyJbl TPUTOHOMETPUH IUIS PEIICHHUS
OCHOBHBIX TUIIOB TPHUTOHOMETPHUECKHUX HEPABEHCTE.
Hcnoas3oBars nupoBbie pecypesl 1iisi TIOCTPOSHUS U
HCCIIeIOBAHUS TPadUKOB ()YHKITHIA
2. HppanuoHaibHbIe, 25 4 OCHOBHBIE METOJbI PEIIEHHS TOKA3ATENbHBIX U IpumensTs CBOMCTBA MOKA3aTeNbHOM u
Jorapu()MHUYECKUX HEPABEHCTB. agorapupmMudeckoil QyHKIMI K pPEIIeHHI0 MOKa3aTeJbHBIX M
[I0Ka3aTCILHBIC H OCHOBHBIE METOABI pEIIeHUs] HPPAMUOHAIBHBIX | JIOTapU(MUUYECKUX HEPABEHCTB.
JIOFapI/l(llMI/I‘IeCKI/Ie HEPaBEHCTB. O060cHOBATH PABHOCHIBLHOCTD MEPEXOJIOB.
HepaBeHCTBA I'padrueckie MeTOABI pemIeHUs UPPALNOHANBHBIX, Pemats  uwppanvoHadbHBIE W KOMOWHHPOBAHHBIC
IIOKA3aTCJIbHBIX U J'IOFapI/Iq)MI/I'-IeCKI/IX ypaBHeHI/Iﬁ )5 HEPABCHCTBA, C TIOMOMIBIO PABHOCHUJIBHBIX IEPEXOI0B.
HEPaBEHCTB Hcnoas3oBars rpapuyeckue MeTOABI M CBOMCTBA
BXOJSIIUX B YPABHEHHE WIM HEPABEHCTBO (DYHKIMH JUIst
pelleHus 3a1aun
3. KoMmiuiekcubie uncaa | 10 a Komruiekcupie — umcna.  Asrebpamdeckas — u OnepupoBaTh MNOHATHAMH: KOMIUIEKCHOE YHCIO H

TpUTOHOMETpHUYEeCcKass (OPMBI 3alMCH  KOMIUIEKCHOTO
qHcya.

MHOXCCTBO KOMITIJICKCHBIX YHCCII.
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Apudmernueckue ONepalud C KOMIUIEKCHBIMU
YHCIaMU.

N3o0paxenne KOMIUIEKCHBIX yycen Ha
KOOPJIMHATHON IUVIOCKOCTH.

®opmyna Myaspa. Kopuu n-oif creneHu us3
KOMIUIEKCHOTO YHCIIa.

[TpumeHeHNEe KOMIUICKCHBIX YHCEN IS PEIICHUS

(1)I/I3I/I‘I€CKI/IX 1 FreOMCTPUICCKHUX 3a4a4

IIpeacTaBasiTh KOMIUIEKCHBIE YHCIIa B JITeé0Opandeckoi 1
TPUTOHOMETpUUECKO (hopMe. BBIMOTHATH apupmMeTHuecKre
OTepaLuy ¢ HUMH.

H300pa:kaTh KOMIUIGKCHBIE 4YHCIa Ha KOOPAHMHATHOMN
TUTOCKOCTH.

Hpumensitb  popmyny  MyaBpa W  mOIy4athb
MIPEACTABICHUE O KOPHAX N-OM CTENEHH M3 KOMIIIEKCHOTO
yucna.  3HAKOMHTbCSI C  TIpUMEpaMH  TPHUMEHEHUS

KOMITIJICKCHBIX YHCCJI JIsI PCIICHUA TCOMETPUUYCCKUX U
¢dusnyeckux 3anau

4. HaTypa JIbHBIC U 10 g HarypanbHble u 1ensie yucia. OnepupoBaTh NOHITHUAMM: HATYPAJIHHOE U IIEJIOE YUCIIO,
[IpumeHeHre TPU3HAKOB JAECTUMOCTH IIETBIX YHCET, MHO’KECTBO HATypaJbHBIX U LIEJIBIX YHCE.
neJible Tuc/jaa HO/ n HOK, ocTaTkoB o MOIyJit0, IFOpUTMa Hcnonb30BaTh NPU3HAKH JEIMMOCTH LEJIBIX YHCEN,;
EBxinga st perieHus 3a1a4 B LEIbIX YUCTIaX ocratrku 1o moaymo; HOJl m HOK HarypanbHBIX 4ucCen;
anroput™M EBKiMaa Aiist penieHus 3aad.
3anucpiBaTh HaTypajdbHBIE YHCIA B  Pa3IMIHBIX
MO3HMI[MOHHBIX CUCTEMAX CUMCIICHHS
5. CucremMsl 12 g CucreMa 1 COBOKYITHOCTh ypaBHEHUH. OnepupoBaTh NMOHSITHSMM: CHCTEMa W COBOKYITHOCTB
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-CJICICTBHSI. YpaBHEHUH W  HEPABEHCTB, pEIICHHE CUCTEMBI  WJIH
palMOHAJIbHBIX, OCHOBHBIE METOJIBI PEIIEHUSI CUCTEM U COBOKYITHOCTEH COBOKYITHOCTH, pPaBHOCHJIbHBIE CHCTEMBI U  CHCTEMBI-
HppanMOHaJIbHBIX palMoHaNBHBIX, UPPAIIMOHAIBHBIX, TOKA3aTENbHBIX U CJIC/ICTBHSI.
IOK23aTeILHBIX M JorapuhMHUUECKUX ypanHeHI/m. HaxoauThb pelnieHus CUCTEM U COBOKYMHOCTEH IEJBbIX
[IpumMeHeHne ypaBHEHUH, CHCTEM 1 HEPAaBEHCTB K pAIlOHANBHBIX,  HPPAMOHANBHBIX, IOKAa3aTeNbHBIX U
JorapupmMuyecKux PEILIEHNI0 MATEMATUYECKUX 33/[a4 U 33/1a4 U3 norapu(pMUIECKUX YPABHEHUH U HEPABEHCTB.
ypaBHeHnﬁ Pa3IMYHBIX 00JIACTEeH HAYKH U peallbHOMN JKU3HH, IIpuMeHAITh CHCTEMBI YPaBHEHHH K PEIICHHIO TEKCTOBBIX
HWHTEpIpETANNs TOTYICHHBIX PE3yIbTaTOB 3a/a4 U3 Pa3UYHBIX O0JIaCTel 3HAHWA U PEANbHOW KU3HH,
HHTEPIPETHPOBATH MOJYICHHBIC PEIICHUS.
Hcnoab3oBath HU(POBbIE pecypchbl
6. 3az[atm I 16 g PammonansHeIe, HppallMOHAILHBIE, TOKA3aTENbHBIE, Briouparsb croco0 pelieHus palMoHAIILHBIX,
JIOTapU(PMHUIECKIE U TPUTOHOMETPUIECKUE YPaBHEHUS, HUPPALMOHAILHBIX, TIOKAa3aTEeNIbHBIX, JIOTAPUOMUIECKUX H
nmapamerpaMu TPUTOHOMETPHUYECKUX YPABHEHHUI U HEPABEHCTB, COICPIKAIITUX

HEPaBEHCTBA M CHCTEMBI C TapaMeTpaMH.
IMoctpoenue u uccnegoBaHuEe MaTEMAaTHUYECKUX MOJENEN
peaNbHBIX CUTYAIUH C MOMOIIBIO YPaBHEHUMN, CUCTEM
ypaBHEHHI 1 HEPABEHCTB C MapaMeTpamMu

MOJTYJIA ¥ TapaMeTpHl.
IIpumensTH rpaguyeckue U aHATUTHYECKUE METOBI JIIS
pelLIeHus] YpaBHEHUH W HEPAaBEHCTB C MapaMeTpaMH, a TaKKe
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uccienoBaHue  (QYHKIMH  METOAaMH  MaTeMaTHYeCKOro
aHaIH3a.

Crponth W MCCJIEAOBATH MaTeMaTHUECKUE MOJENU
pEaIbHBIX CUTyalludl C MOMOIIBI0 ypaBHEHUI, HEPABEHCTB U
CHCTEM C ITapaMeTpaMu

IToBTOpEHUE,
00001IEHHE,
cUCTEMATH3AUS
3HAHMM

16 4

OCHOBHBIE TIOHATHSA M METOABI Kypca, oOoOmieHue u
CHCTeMaTH3alUs 3HAaHUI

MoaennpoBaTh peaabHBIC CUTYallMH Ha S3bIKE anreOpsl,
COCTABJSATh BBIPAKCHWS, YPAaBHEHUS, HEPAaBEHCTBA M HX
CHCTEMBl IO YCIIOBUIO 3aJlaud, HMCCIAeN0BaTh IIOCTPOCHHBIE
MOJEIM  C  HCIOJb30BAaHMEM  ammapara  aiureopsl,
HHTEPNPeTHUPOBATH NTOJTyYCHHBIH pe3ynbTaT.

[pumensitb  GyHKIMH  JUII  MOJAEIMPOBAHUS |
UCCIIEZI0BaHUS PEeaIbHBIX MIPOLIECCOB.

PemiaTh mpukiamHble 3a7add, B TOM YHCJIE COIHAIBHO-
SKOHOMHYECKOTO M (PU3MUECKOrO XapakrTepa, CpPeACTBAMH
ayreOpsl ¥ MaTeMaTHYECKOTO aHATIHN3a
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NEPEYEHDb (KOJUDPUKATOP) IPOBEPSIEMBIX TPEGOBAHUM K
PE3YJIbTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3OBAHUA U JIEMEHTOB
COLEPKAHUA ITO MATEMATHUKE

[na npoBefeHUs eANHOrNO rocy4apCTBEHHOIO 3K3aMeHa Nno matemaTuke (aanee — EM3 no matematumke)

ncnosb3yeTtcs nepeyeHb (KoandurKaTop) nposepsemblx TPeboBaHMI K pe3yabTaTaM 0CBOEHUA OCHOBHOW

obpa3oBaTenbHOM NPOrpamMmmbl cpeaHero obLero o6pasoBaHMA U 31IEMEHTOB COAEPKAHUA.

IIpoBepsiembie Ha EI'D no MareMaTuke Tpe0OBaHHS K Pe3yJIbTATAM OCBOEHUS

OCHOBHOM OBPA3OBATEJIbHOM NPOTPAMMBI CPEJHEI'O OBIIETO

Kog, MpoBepsemblie TpebOBaHWA K NPegMETHbIM Pe3y/ibTaTaM OCBOEHUA OCHOBHO
npoBepsaemoro 06pasoBaTebHOM NPOrpammbl cpeaHero obuiero
TpeboBaHus obpasoBaHuA
1 BnageHve MeToZamu [OKa3aTeNbCTB, A/ITOPUTMAMU PELLEHUS 334a4; YMEHME

bopmynnpoBaTh M ONEPUPOBATH NOHATUAMMU: ONpeaeNeHne, aKCMOMa, TEOPEMA,
CneacTBMe, CBOMCTBO, MPU3HAK, [0KA3aTeNbCTBO, PABHOCU/IbHbIE GOPMYIUPOBKY;
NPUMEHATb UX; yMeHMe GOPMyINMPOBaTb 06PaTHOE 1 NPOTUBOMO/IOKHOE YTBEPKAEHUE,
NPUBOAUTL NPUMEPbI U KOHTPNPUMEPbI, UCNO/b30BaTh METO, MaTeEMaTUYECKOM
WHAYKLMW; NPOBOAMTL [OKa3aTe/bHble PAcCy:KAEHWA NPU pelleHnn 3a4a4, OLEeHUBaTb
JIOTMYECKYIO NPaBUIbHOCTb PACCYKAEHUI; YMEHWE ONepupoBaTb NOHATUAMM:
MHOKECTBO, NOAMHOXECTBO, ONepaLMn Haf, MHOXKECTBAMMU; YMEHWE UCMOb30BaTb
TEOPETUKO-MHOKECTBEHHbIV annapaT A4/1f ONUCaHWA peasibHbIX MPOLLECCOB U ABNEHUI U
Npu peLleHnmn 3aa4, B TOM YUCIE U3 APYTHUX YYEOHbIX MPeaMeToB; yMeHWe
onepupoBaTb NOHATUAMM: rpad, CBA3HbIN rpad, AepeBo, LMK, rpad Ha NNOCKOCTH;
YMEHMe 33/1aBaTb M ONUCbIBaTb rpadbl PasaMyHbIMKU cCnocobamu; UCNoNb30BaTb rpadbl
npu peLueHnmn 3a8a4

YMeHue onepupoBaTb NOHATUAMU: HaTypabHOE YMUCO, LieNIoe YNCO, CTENEHD C Lie/IbIM
nokasaTenem, KOpPeHb HaTypasibHOM CTENEHMU, CTeNEHb C PaLMOHabHbIM MOKa3aTenem,
cTeneHb C AeACTBUTE/IbHBIM NOKasaTesem, 1orapudm Ymcna, CUHYC, KOCUHYC U TaHTeHC
NPOW3BO/IbHOO YMC/a, OCTaTOK NO MOAY0, paLMOHaAbHOE YMCN0, MppPaLMOHanbHOe
YNCNIO, MHOMKECTBA HaTYPasbHbIX, LIe/blX, PaLUOHaNbHbIX, AENCTBUTENbHbIX YnCen;
YMEHUe UCMo/ib30BaThb
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NPU3HaKN AENMMOCTU, HAMMEHDBLUMI 0OLWMIA AennTeNb U HaMMeHbLee obLiee KpaTHoe,
anroputm EBKAnaa npu peweHmnn 3aaayd; 3HaKOMCTBO C Pa3AUYHbIMW NO3ULUOHHBIMMU
CUCTEMAMM CYUC/IEHUSA; YMEHME BbINONHATL BblYMCEHME 3HAYEHUIA M Npeobpa3oBaHmA
BbIPaYKEHUI CO cTeneHAMM U norapubmamu, npeobpasoBaHUA APOOHOPALMOHANBHbIX
BbIPAXKEHUW; YMEHME ONEPUPOBATL NOHATUAMMU: NOCNEA0BATENBHOCTD,
apudmeTHUecKan Nporpeccus, reomeTpmyeckasn nporpeccus, 6eckoHeuyHo ybbiBatoLwas
reomeTpuyeckan Nporpeccusa; ymeHue 3afaBatb NoCie40BaTe/IbHOCTU, B TOM Yncie C
NMOMOLLbIO PEKYPPEHTHBIX GOPMYSI; YyMEHNE ONEPUPOBaTb MOHATUAMM: KOMMNJIEKCHOE
UYUCNO, CONPANKEHHbIE KOMMNAEKCHbIE Y1CAa, MOAYb U apPryMEHT KOMMJ/IEKCHOrO Y1Cna,
dbopma 3anmncy KOMMIEKCHbIX YMCen (reomeTpuyeckas, TOUroHOMETpUYecKas u
anrebpanyeckasn); ymeTb Npomn3BoaUTb apudmeTuyeckne AencTema ¢ KOMMNAEKCHbIMU
Yyncnamu; NPUBOAUTL MPUMEPbI MCNONb30BAHMA KOMMNAEKCHbIX YnCcen; onepnpoBsaTb
NOHATUAMM: MaTpuLa 2 x 2 1 3 x 3, onpegenntesib MaTpuLbl, rEOMETPUYECKUIA CMbICA
onpegenutens

YMeHune oneprpoBaTb NOHATUAMM: PaLMOHabHbIE, MPPaLMOHabHbIe, MOKa3aTe/bHbIE,
cTeneHHble, norapmd)rvmqecr(vle, TPUroHomeTpun4yeckme ypaBsHeHMA U HepPaBEHCTBA, UX
CUCTEMDbI; YMEHME OMNEePUPOBATL MOHATUAMM: TOXKAECTBO, TOXKAECTBEHHOE
npeobpa3oBaHune, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPaBHEHUIN U HEPABEHCTB,
PaBHOCUABLHOCTb YPaBHEHWIA, HEPABEHCTB U CUCTEM; YMEHME PELLATb YPaBHEHMUS,
HepaBEeHCTBA M CUCTEMbI C MOMOLLLbIO PA3/IMYHbIX MPUEMOB; PELLATb YPaBHEHMUS,
HepaBEeHCTBA M CUCTEMBI C MapamMeTPOM; NPUMEHATb YPaBHEHUA, HEPABEHCTBA, UX
CUCTEMbI AN pelleHna maTeMaTUYeCKMX 3a4a4 M 33434 U3 PasInyHbIX 0b1acTen HayKku
N peasibHOM KU3HU

YMeHue onepupoBaTtb NOHATUAMMU: GYHKLMA, YETHOCTb GYHKLMK, NEPUOAUYHOCTD
dYHKUMK, OrPaHUYEHHOCTb GYHKLMKU, MOHOTOHHOCTb QYHKLUMK, SKCTPEMYM PYHKL MM,
Hanbonbluee U HaMMeHbLUee 3HaYeHMA GYHKLUN Ha NPOMEXKYTKE, HenpepbiBHaA
dYHKUMA, acMmnToTbl rpaduKa GyHKLMK, NepBas U BTopas NpoussogHan GyHKUmUHK,
reomMeTpuyecKkunii 1 GUsnYecKmin CMbIC NPOU3BOAHOM, NepBoobpasHas, onpeaeneHHbIM’
WHTEerpan; yMmeHue HaxoguTb aCMMNTOTbI Fpaduka GyHKLMU; yMEeHME BbIYUCNATD
NPOM3BOAHbIE CYMMbI, MPOU3BEAEHNA, YACTHOTO M KOMMNO3MLMU GYHKLMIA, HAXO4UTb
YypaBHEHUWe KacaTeNbHOM K rpadmKy GYHKLUW; YMEHUE HAaXO4UTb NPOU3BOAHbIE
3aNeMeHTapHbIX QYHKUNIN; yMEHME UCMONb30BaTb NPOU3BOAHYHO A1A UCCIef0BaHMA
dYHKUMNA, HaxoAMTb HanbobLLME U HaMMEHbLUME 3HAYeHUA GYHKUUI; CTPOUTL rpadumKu
MHOro4Y/IeHOB
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C UCnonb3oBaHMEM annapaTta MaTeMaTUUYECKOro aHaM3a; NPUMEHATb NPOU3BOAHYIO
AN HAXOXKAEHUS HaUYYLLIEero pPeweHns B NPUKAaAHbIX, B TOM YAC/e COLMaIbHO-
3KOHOMMYECKUX U GU3NYECKUX 3ada4ax; Haxo4MTb Naolaamn n obbembl dUryp c
NOMOLLLbIO MHTErpana; NPUBOANUTL NPUMEPbI MaTEMaTUYECKOTO MOAENMPOBaHNA C
nomoubto audpdepeHLUnanbHbIX ypaBHEHN

YMeHune onepmpoBaTb NOHATUAMMU: TpaduK GyHKUMM, 06paTHAA GYHKLMA, KOMNO3ULUA
bYHKLUMN, NMHeHasa GyHKUMA, KBaapaTUYHasa GyHKUMA, paumnoHanbHaa GyHKLMA,
cTeneHHan GYHKUMA, TPUroHoMeTpUYeckne dyHKLMU, 06paTHble TPUTOHOMETPUYECKME
$YHKUMM, NOKasaTeibHas U norapudmmyeckasn GyHKUUK; YMEHUE CTPOUTbL rpadmKm
N3y4YeHHbIX PYHKLUNI, BbINOAHATL NpeobpasoBaHus rpadmnkos GyHKLUMIA, UCNONb30BaTb
rpaduKm gns U3y4eHma NpoLeccoB U 3aBUCUMOCTEN, NPU PELLEHUM 33434 U3 APYTUX
y4eOHbIX NPeaMETOB U1 33134 U3 PeasibHOM XKU3HU; BblparkaTb GopmMynamm
33aBUCMMOCTM MEXKAY BEMYMHAMM; UCNONb30BATb CBOMCTBA U rpadmkun GyHKUMM ana
pelleHns ypaBHEHMI, HEPABEHCTB W 33434 C NapameTpamm; n3obpakaTb Ha
KOOPANHATHOM NJIOCKOCTM MHOXECTBA PELUEHUI YPAaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHuWe peLsatb TEKCTOBbIE 334a4M Pa3HbIX TUMOB (B TOM YMC/Ie HA NPOLLEHTbI, A0 U
4acTu, Ha ABUKeHWe, paboTy, CTOMMOCTb TOBAPOB U YCAYT, HaNorK1, 3a4aym U3 obnactu
YMPaB/eHNA IMYHBIMU U CeEMEVHbIMU GUHAHCAMM); COCTABATL BblPaKeHUs,
YPaBHEHUS, HepaBEHCTBa U UX CUCTEMBI MO YC/I0BUIO 3a4,3a4M, UCCeL0BaTb NOlyYEHHOe
pelleHue 1 oLeHUBaTb NPaBAoNoA06HOCTb Pe3yNbTaToB; YMEHWE MOAENNPOBaTb
peanbHble CUTYALLMM Ha A3bIKE MAaTEMATUKU; COCTaB/ATb BbIPAXKEHWsA, ypaBHEHWSA,
HepaBeHCTBA U UX CUCTEMbI MO YCNOBUIO 33a4U, UCCNeA0BaTb MOCTPOEHHbIE MOAEN C
MCNosb30BaHWeM annapaTta anrebpbl, MHTEPNPETUPOBATb NOAYHEHHDBIN pe3ybTaT

YMeHue onepupoBaTtb NOHATUAMM: cpeaHee apudmeTnyeckoe, meamnaHa, Hanbonbliee
M HaMMeHbLLee 3HaYeHUs, pasmax, AUCMepcus, CTaHAAPTHOE OTK/IOHEHME YNCI0BOTO
Habopa; yMmeHne n3BiekaTb, UHTEPNPETUPOBATL MHGOPMALMIO, MPEACTaBAEHHYIO B
Tabanuax, Ha Avarpammax, rpadurKkax, OTpayKalLLyr CBOMCTBA PEasbHbIX MPOLECCOB U
ABNIEHNI; NPeACTaBAATb MHGOPMALMIO C MOMOLLBIO TabauL, U AMarpamm; NcCaeaoBaTh
CTaTUCTUYECKME AaHHbIe, B TOM YMCAE C MPUMEHEHNEM rPadUUECcKMX METO40B U
3/1EKTPOHHbIX CPEACTB; rpadpuyYeckm nccaeno0BaTb COBMECTHbIE HabaaeHUsA C
MOMOLLbIO ANarpamm paccemBaHma U IMHEMHON perpeccum

41



YMeHune onepmpoBaTb NOHATUAMM: CAy4YaiHbI OMNbIT U Cay4vaitHoe cobbiTue,
BEPOATHOCTb CYYaHOIO COBbITUA; yMEHME BbIYUCNATL BEPOATHOCTb C UCMO/Ib30BaHNEM
rpadmyecknux MeToa0B; NPUMEHATb GOPMY/Ibl CAOKEHMA N YMHOMKEHMA BEPOATHOCTEN,
dopmyny nonHom BepoATHOCTH, dopmyny bepHynnum, KombuHaTopHble GaKTbl U
$bopMybl; OLLEHMBATb BEPOATHOCTU peasibHbIX COBbITUIA; yMEHME ONepUpPoBaThb
NOHATUAMM: CIy4aHAA BENYMHA, pacnpeaeneHne BepPoOATHOCTEN, MaTeMaTNYecKkoe
OXMOAHWE, ANCMEPCUA N CTAHAAPTHOE OTKJIOHEHME CYYaNHOW BEANYMHDI, GYHKLMMU
pacnpezeneHua U NAOTHOCTU PAaBHOMEPHOTO, NOKA3aTe/IbHOrO U HOPMaIbHOTO
pacnpegeneHuit; ymeHue UCNonb30BaTb CBOMCTBA M3yYeHHbIX pacnpeneneHnin ans
peleHuns 3a4a4; 3HaKOMCTBO C MOHATUAMM: 3aKOH BONbLUNX YMcen, MeToabl
BbIOOPOYHbIX MCCNEAOBAHUIA; YMEHME NPUBOAUTL NPUMEPDI NPOABNEHNA 3aKOHA
60/1bLUMX YMCEN B MPUPOLHDBIX U 0BLLECTBEHHbIX ABNEHNAX; YMEHWE ONepupoBaTh
NOHATUAMM: COYETaHMe, NEPECTAHOBKA, YNC/IO COMETAHUM, YNCIO NePECcTaHOBOK; GUHOM
HbloTOHa; yMeHMe NPUMeEHATb KOMBMHATOPHbIE PaKTbl U PACCYKAEHUA ONA peLleHns
33/a4; OUEHMNBATb BEPOATHOCTU PeasibHbIX COObITUIM; COCTABAATL BEPOATHOCTHYIO
MOAE/Nb U UHTEPMPETMPOBATb NOJYYEHHbIN pe3yabTaT

YMeHue onepupoBaTtb NOHATUAMM: TOUYKA, NPSAMas, MNIOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Jy4, BEJINYMHA yr/1a, NJIOCKMIA YroA, ABYTPAHHbIN YroJi, TPeXrPaHHbIN yro,
CKpelumBatoLLmeca NpamMble, NapannenbHOCTb U NepneHauKyAAPHOCTb MPAMbIX U
MJ0CKOCTEMN, Yroa MeXay NPAMbIMU, YTON MeXAY NPAMOM U NAOCKOCTbIO, YIO/1 MeXay
NJOCKOCTAMM, PACCTOAHME OT TOYKM A0 NJIOCKOCTU, PACCTOAHNE MEXKAY NPAMbIMMU,
paccTonaHMe Mexay NNOCKOCTAMU; YMEHME UCMNO/b30BaTb NPU pelleHnmn 3a4ay
n3y4yeHHble GaKTbl U TEOPEMbI MTAHUMETPUU; YMEHNE OLLEHMBATbL Pa3mepbl 06BHEKTOB
OKpY*KaloLWero Mnpa; CTPoOUTb MaTemMaTMiYecKne MoAeIn C NOMOLLbIH FEOMETPUUYECKUX
MOHATUI N BENIMYMH, PeLLaTb CBA3aHHbIE C HUMW NPaKTUYECKMe 3a4a4m

10

YMmeHune onepmpoBaTb NOHATUAMM: NaoLWaab purypbl, 06bem Gurypbl, MHOrOrpaHHMK,
NpPaBW/IbHbINA MHOTOrPaHHUK, CeYeHNEe MHOFOrpaHHKKa, Kyb, napaanenenunes, Npusma,
nupamnaa, purypa n NoOBEPXHOCTb BPaLLEHUSA, LUANHAP, KOHYC, Wap, cdepa, naowaab
cdepbl, NaowWwaab NOBEPXHOCTU NMPAMUAbI, MPU3MBbI, KOHYCA, LMANHAPA, 06bem Kyba,
NPAMOYronbHOro Napannenenvnena, nMpaMmuapl, NPM3Mbl, LMAMHAPA, KOHYCA, Wapa,
pa3BepTKa NOBEPXHOCTU, CEYEHMA KOHYCA U UUMANHAPA, NapaniesbHble OCU UK
OCHOBAHWIO, CeYeHMe Wapa, NN0CKOCTb, Kacatowancs chepbl, UMANHAPA, KOHYCA;
YMEHUE CTPOUTb CEYEHME MHOTOMPAHHUKA, M306paykaTb MHOTOrPaHHWUKK, GUTYpbI U
NOBEPXHOCTM BPALLEHMA, UX CEYEHUSA, B TOM YMC/E C NMOMOLLBHO 31EKTPOHHbIX CPEACTB;
YMeHUWe NPUMEHSATb CBOMCTBA FrEOMETPUYECKUX GUTYP, CAMOCTOATENIbHO
dbopmynnpoBaTb onpeaeneHns nsydyaembix GUryp, BoblABUraTb FMNOTE3bl O CBOMCTBAX U
NPW3HaKax reomeTpuyeckmx puryp, 060CHOBbIBaTb UAM ONPOBEPraThb UX; YMeHMeE
NpPoBOAUTb KnaccudurKaumio Guryp no pasamMyHbiM NPU3HaKam, BbINOHATb
HeobxoaMmble AONOMHUTENbHbIE NOCTPOEHUSA
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YMeHre onepupoBaTb NOHATUAMMU: ABUMKEHME B NPOCTPAHCTBE, Napaa/ieNbHbli
nepeHoc, CUMMeTPUA Ha NNOCKOCTU U B NPOCTPaHCTBE, NOBOPOT, Npeobpa3oBaHune
noaobusa, nogobHble GUrypbl; ymeHre pacno3HaBaTb paBHble M NogobHble durypbl, B
TOM UYMC/e B NPUPOJAE, UCKYCCTBE, apPXUTEKTYpe; UCMONb30BaTb reoMeTpuiyeckue
OTHOLLIEHUSA NPU peLleHnn 3a4a4; HaX0AUTb reoMeTpUYecKme BennYmHbl (4AnHa, yro,
naouaab, 06bem) Npu pelieHnn 3agay us Apyrux y4ebHbIx npeameTos U U3 peanbHOoM
YKU3HU; YMEHUE BbIMUCNATb reoMeTpUYeckne BeNnUYnHbl (A41MHa, yron, naowassb,
o6bem, nnolagb NOBEPXHOCTH), UCNOb3YA U3yYeHHble GOPMY/bl U METOAbI, B TOM
yucne: naollaab NOBEPXHOCTU NMPaMUIbI, MPU3MbI, KOHYCa, LMAMHAPA, NAoLLaAb
cdhepbl; 06bem Kyba, NpAMOYyronbHOro napannenenunena, NMpaMmmuapl, NPU3Mbl,
UMANHAPA, KOHYCA, Wapa; yMeHMe HaxoAUTb OTHoLeHne 06bemoB NOA0OHbIX GUryp

12

YMeHue onepupoBaTb NOHATUAMMU: NPAMOYTrO/ibHasA cUCTEMa KOOPAUHAT, BEKTOP,
KOOpAMHaTbI TOYKM, KOOPAMHATbLI BEKTOPA, CYMMa BEKTOPOB, NPOM3BeAeHMEe BEKTOPA Ha
YnCNo, PasNoXKeHNe BEKTOpa No 6asucy, cKkanapHoe Npous3BeaeHue, BEKTOPHOE
NpPou3BeAEHME, YTON MEXAY BEKTOPaMU; YMEHME UCNO/Ib30BaTb BEKTOPHbIN U
KOOPAMHATHbIN MeToA ANA PeLleHUA reoOMeTPUYECKMX 33434 M 3a4a4 APYrvX y4ebHbIx
npeameToB

13

YmeHue BblbMpaTh NOAXOAALWMI METOA ANA PelleHns 3a43a4M; MOHMMaHWE 3HaYMMOCTH
MaTeEMaTUKN B U3YYEHUN NPUPOAHbIX N OBLLECTBEHHbIX MPOLLECCOB U ABNEHWUI; yMEHUE
pacno3HaBaTb NPOABAEHME 3aKOHOB MaTEMATUKN B UCKYCCTBE, YMEHWE NPUBOAUTD

NpMMepPbl MaTEMATUYECKUX OTKPbITUIA POCCUICKON M MUPOBOIM MaTEMATUUYECKON HaYKK

HEPEYEHDB 3JIEMEHTOB COJAEP/KAHUA, ITPOBEPAEMbBIX HA EI'D 11O

MATEMATUKE
Koa MpoBepsembili 31IeMEHT COAEPIKAHUA
1 Yuncna 1 BbluMCAEHUA
1.1 HaTypanbHble 1 Lenble Ynucna. NMprsHaku A4eAMMOCTU LenbIX Yncen
1.2

PauunoHanbHble yncna. ObbIKHOBEHHbIE U AeCATUYHbIE APOBU, NPOLEHTbI, BECKOHEUYHble
nepuoanyeckmne apobu
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13

ApudmeTnyeckuit KOpeHb HATypanbHOM CTeneHwu. Jencrena c
apnPMeTUUYECKMMM KOPHAMM HaTypasibHOM cTeneHu

1.4
CTeneHb ¢ Luenbim NoKasatenem. CTeneHb ¢ pauMoHanbHbIM Nokasatenem. CBOMCTBa cTeneHu
15
CH1HYC, KOCUHYC M TaHFEeHC YUCNOBOro aprymeHTa. APKCMHYC, apKKOCUHYC, apKTaHreHC YNCnoBOro
aprymeHTa
1.6
Norapudm umcna. lecaTnyHble N HaTypasbHble Norapnpmsl
1.7 JencreutensHble yncna. ApudmeTnyeckue onepauum c AenCcTBUTENbHBIMU YNCAAMM.
MpnbAnKEHHbIE BbIYUCIEHMA, NPABUIA OKPYTIEHUA, MPUKMAKA M OLEHKA pe3y/bTaTa
BblYNCAEHUI
1.8 o
MpeobpasoBaHue BblpaKeHUM
1.9
KomnneKcHble yncna
2 YpaBHeHUA 1 HepaBeHCTBa
2.1
LUenbie n apobHo-paLMoHanbHble YypaBHEHUA
2.2 "
ppaLnoHanbHble ypaBHEHUA
23 T
pUroHomeTpuyecKme ypaBHeHUA
24 MokasaTenbHble 1 norapnmmnyeckme ypaBHeHUs
2.5
Llenble n ApobHO-paLMOHaIbHblIE HEPABEHCTBA
2.6 "
ppauMoOHabHble HepaBEHCTBA
2.7 MokasaTenbHble U norapudmmnyeckme HepaBeHcTea
2.8 TpuroHomeTpuyeckme HepaBeHCTBa
2.9 o
Cnctembl M COBOKYNMHOCTM YPaBHEHUM U HEPABEHCTB
2.10
YpaBHeHWA, HepaBeHCTBA U CUCTEMbI C NapameTpamu
2.11 o o
MaTpuua cucTtembl IMHENHbIX YpaBHeHUN. Onpeaenntens maTpuubl
3
PyHKUMM 1 rpaduKm
3.1

dyHKUMA, cnocobbl 3agaHna GyHKUMKU. MpadmK GyHKLMK. B3anMHoO obpaTHble GyHKLUMN.

YeTHble U HeveTHble yHKUMK. Meprognyeckme pyHKUUM
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O6nacTb onpeaeneHmsa U MHOXKeCTBO 3HaYeHUn GyHKUMKU. Hynn GyHKLMK. MpomeRyTKK
3HAKOMNOCTOAHCTBA. [TPpOMEKYTKM MOHOTOHHOCTU GYHKLUMN. MaKCUMyMbl U MUHUMYMbI
dYHKUmMK. Hanbonbliee M HanmeHbllee 3HaYeHne GyHKLUMU Ha NPOMEKYTKE

CteneHHas oyHKUMA C HaTypanbHbIM U LLenbiM NoKasaTenem. Ee ceolictBa u rpadumk. Ceoictea u
rpaduK KOpHsA N-0li CTENEHU

TpuroHomeTpuyeckme GyHKUUK, X CBOMCTBA U rPaduKu

MokasaTenbHasa u norapudPmmyeckan GyHKLMU, X CBOMCTBA U rPaduKm

TouKku paspbiBa. AcUMNTOTbI rpaduKoB GyHKUMM. CBOMCTBA PYHKLMIA, HEMPEPLIBHbIX HA OTPE3Ke

NocnepoBaTeNnbHOCTH, cnocobbl 3a4aHuA I'IOCJ'IeAOBaTe}'IbHOCTEﬁ

ApudmeTnyeckas u reomeTpuyeckas nporpeccum. Popmyna CA0KHbIX MPOLEHTOB

Hayana matemaTnyeckoro aHanmsa

MpounssogHan GyHKLMK. Mpon3BoAHbIE 31EMEHTAPHbLIX GYHKLMIA

MprmeHeHWe NPOU3BOAHOM K UCCNef0BaHNIO GYHKUMIN Ha MOHOTOHHOCTb M 3KCTPEMYMbI.
HaxorkaeHne Hanboblero U HaMMeHbLIEero 3HaYeHus GyHKLUMM Ha OTpesKe

4.3 MNepBoobpasHas. UHTerpan
5 MHoecTBa 1 Norunka
51 MHoOKecTBO, onepauum Hag, MHOXKecTBamu. Juarpammbl Iinepa — BeHHa
22 Noruka
6 BepoATHOCTb M CTaTUCTUKA
6.1
OnucaTtenbHan CTaTUCTMKA
6.2 BepoaTHoCTb
6.3 KombuHatopuKa
7
FeomeTpua
7.1
®urypbl Ha N1OCKOCTH
7.2 MpAmMble U NNOCKOCTM B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 T
ena U NOBEepPXHOCTU BpaLLeHuA
7.5

KoopAamnHaTbl M BEKTOpPbI
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