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IHHOSACHUTEJIBHAS 3AIIMCKA

O6uasi XapaKTepUCTHKA Kypca

Hacrositiast pabGodast mporpaMma Kypca MareMaTHuecKMii MPaKTHKyM pa3paboTaHa Ha OCHOBE
nporpaMMbl  BHEYPOUHOH jesTenabHOCTH «TpyaHble BOMPOCHI MaTeMaTHKH. 7-9 Kiaccel» caiita
https://edsoo.ru/. IIporpamMmel  pa3paboTaHa B COOTBETCTBHHM C TpeOOBaHMAMH (emepaabHOro
roCyIapCTBEHHOTO 00pa30BaTENLHOTO CTAaHAapTa OCHOBHOTO OOMIEro 0Opa3oBaHWs W HalpaBjieHa Ha
OpraHu3aIMio 00y4eHHUss MaTEMAaTHIECKOMY COJEPKaHUIO, BBIXOIAIIEMY 3a pamku PDenepanbHoit paboyeit
porpamMMsl 0 yaeOHoMy mpeamery «MaremaTrkay (6a30Bblii YPOBEHB) OCHOBHOT'O 00I11ero 00pa3oBaHus, C
YYETOM MCIOJIB30BAHUS BUIOB JIESTEIBHOCTH 00YJaIONMXCsl, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMmbl yUUTHIBAIUCH CIEAYIOMINE TOKYMEHTHI:

— nucbMo MunucteperBa npocsemienus Poccuiickoit @eaepauun ot 5 uronst 2022 r. Ne TB-
1290/03 «O HaTpaBJICHUH METOAMYECKHX  PEKOMEHJAllUi» 10 OpraHu3allid BHEYPOUHOU
JICATSIIPHOCTH B PaMKax peaju3allid OOHOBJICHHBIX (elepalbHBIX TOCYAAapPCTBEHHBIX 00pa30BaTEbHBIX

CTaHIapTOB HAYAIBHOTO OOIIIEro ¥ OCHOBHOTO O0IIEro 00pa3oBaHUs;
— pacnopsbxenue [IpasurensctBa Poccutickoit @enepanuu ot 19 Hosopst 2024 .

No 3333-p «OO6 yTBEpXKIECHUU KOMIUIEKCHOTO IIJIAaHA MEPONPHUATHNA IO TOBBIIICHUIO KadyecTBa

MaTEeMaTHYECKOT0 W E€CTeCTBEHHO-HAyYHOro oOpa3oBaHus Ha mepuoj 1o 2030 rogay.

AKTyaJIbHOCTBH Kypca

B ycnoBusx peanusaluu TakOW CTPaTETMUYECKOM 3aadyM, Kak JOCTHKEHHE TEXHOJOTHYECKOIO
CYBEpPEHUTETA CTpaHbl, NEepe] MaTeMaTHUYEeCKUM OOpa30BaHMEM B YHUCIE  IJIaBHBIX  IIOCTABJICHBI
CIIEAyIOIIME  LENU:  pPa3BUTHE  TBOPYECKUX M HCCIIEIOBATEIBCKUX CIIOCOOHOCTEH 00ydaromuxcs, ux
MOJrOTOBKA B Tpoliecce OOy4YeHHsl MaTeMaTHKe K BbIOODY TIpodeccHii, CBSI3aHHBIX C pa3BUTHEM
TOYHBIX M €CTECTBEHHBIX HAyK M TeXHOJOrui. Kak Ba)KHBI KOJWYECTBEHHBIM MOKA3aTeNb IMOBBIIIECHUSL
MHTEpeca K MaTeMaTHKe BBIAEISIETCS POCT KOJIMYECTBA BBITYCKHUKOB, BBHIOMPAIOMIMX HA TOCYAapCTBEHHON
UTOTOBOM aTTeCTaIllMH AK3aMEH M0 MaTeMaTHKe Ha MPOQUILHOM YPOBHE.

OcBoenue npeiaracMon IIporpammel CIOCOOCTBYET MOBBIILICHUIO Y OOYYalOMIMXCS
YPOBHS MOTHBAIIMH K M3YYCHUIO MAaTEMaTHKH, K MPOJOJDKEHHUIO M3YYeHHsT MaTeMaTUKU Ha YriyOJeHHOM
ypoBHe. Kpome Toro, ocsoenue npemnaraemoro B IIporpamme conepskaHus IO3BOJSET PAaCIIUPUTh KPyr
pelaeMbIX MaTeMaTHYeCKHX 3aJad 3a CYeT BKIIOYEHHUS NpPOOJNEMHBIX, HECTaHAAPTHBIX 3a7ady, 3a1ad
MPHUKJIAJHOTO XapakTepa, BBITIOJHEHHS HCCIIEI0BATEIbCKUX pabOT, B TOM YHCIE C MEXIIPEIMETHBIM

COJACPKAHUEM, H3YUYCHUA [JOIOJHHUTCIBHBIX BOIIPOCOB KaK TEOPETUYCCKOI0, TaK U IPAKTUYCCKOIO

xapakrepa.
[Ipenycmorpennsie  IIporpamMmoii  BHABI  ACATENBHOCTH — HMHAMBHAYyalbHAs M TPYMIOBas
MpOEKTHAsi W HCCIIEJOBaTENbCKasl JAEATEIbHOCTh — CIIOCOOCTBYIOT pPa3BUTHIO [O3HABATEIHHBIX,

PETYIATUBHBIX U KOMMYHHUKATHBHBIX YMEHHU oOydaronuxca. [IporpamMmma COOTBETCTBYET Hjlee pacInpeHust
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MPUKJIATHON HAMpPaBJIEHHOCTH Kypca MaTeMaTHKH Ha YPOBHE OCHOBHOTO 001ero oopa3oBanus. Peannzarus
Kypca CHOCOOCTBYET BBISIBICHUIO TAJAHTIUBBIX M OJIAPCHHBIX OOYYArOIIUXCS, TOJACPKKE MX TaJaHTOB U
Pa3BUTHIO CIIOCOOHOCTEH.

B OosbIMHCTBE TEM Kypca MpPEIoJaraeTcsi BBITOJHEHHE HCCIIEI0BATeIbCKUX paboT. YueOHOe
UCCIICIOBAHNE [0 MaTeMaTHKe B 8§ KJaccax MperonaraeT IMONyuYeHHe CYObeKmugHo HOBOTO IS
oOyyarormerocst pesyiabTaTa ¥ HAIpaBIeHO Ha (OPMUPOBAHHE HCCIICAOBATEIHCKHX YMCHHIA: BBIJCICHHE
MPOOJIEMBI, OpTaHU3aIVsI ¥ aHATW3 JAHHBIX, BBIJIBUKCHUE THIIOTE3bI, TPOBEPKA TUIOTE3bI, (POPMYITUPOBAHHUEC
BBIBOJIOB M MPEJICTABJICHUE PE3YJIbTATOB HA TPAMOTHOM MaTEMaTHYECKOM SI3BIKE.

[Iporpamma MoOXeT OBITH BOCTpeOOBaHA OOYYAIONIMMHUCS, KOTOPHIE MMCIOT MHTEPEC K U3yUCHUIO
MaTEMaTHKH, TOTOBSITCS K YYaCTHIO B OJIMMITHAJIAX IKOJILHUKOB 10 MATEMAaTUKE U YIITyOJISHHOMY U3YYCHUIO

MaTeMaTHKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl.

Lean u 3axa4n Kypca

Peanuzanust BHEypOUHOW [ESTENBHOCTU SIBISICTCS HEOTHEMIIEMOH 4YacThi0 00pa30BaTEIbHOTO
nporecca, oOecrednBasi B TOM YHCIIE BO3MOXKHOCTH (DOPMHpOBaHUS ~ 0Opa3oBaTEIbHBIX  MPOTpaMM
Pa3IMYHOTO  ypPOBHS  CJIOKHOCTH ¥ HAIPABICHHOCTH C YYETOM 00pa30BaTeNbHBIX MOTpeOHOCTEH H
CIOCOOHOCTEH 00yJaIONINXCS, BKIIOYAs OJIAPSHHBIX JIeTEeH.

Heap [Iporpammer — oOecneynTs HHAWBUIyANbHBIE MOTPEOHOCTH OOYYAIONIMXCS B HM3YYCHHUU
COZIepIKaHUS MATEMAaTHKH, BBIXOSIIETO 32 PAMKH ITPOTPaMMbI 0a30BOTO YPOBHSL.

3apaum Kypca:
1. HoBeimenre ypoBHS MaTeMaTHUecKOil MOATOTOBKH OQYYAIONIMXCS, Pa3BHTHE YCTOHUMBOrO
MHTepeca K yueOHOMY npeaMeTy «MareMaTukay.

2. Pa3BuTHE TBOPYECKMX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOPAKEHHS, TEOPETHUECKOTO
MBIIUIEHHUS ¥ MAaTeMaTHYeCKOH MHTYUIINU, YMEHUI pacCyXJaTh JJOTMYECKH U aHAJIM3UPOBATH CUTYallUH.

3. Vriybenne u 3aKperieHne 0a3oBBIX 3HAHMIA, (JOPMHPOBAHIE YCTONUMBBIX HABBIKOB PEIICHHS
HECTaHIAPTHBIX ¥ OJIMMITHA/HBIX 3a/1a4, OCBOCHUE HECTAHAAPTHBIX ITO/IX0/I0B U OPHUTHHAIBHBIX PEIICHUH.

4. O3HaKOMIIEHHE C JOMONHUTENEHBIME Pa3/ielaMi MaTeMATHKH, BEIXOISIIAMY 33 PAMKH 6a30BOTO
Kypca.

5. BocnuTaHue CaMOCTOATENLHOCTH, HACTOMYMBOCTH M OPTAaHM30BAHHOCTH B XOJ€ PEIICHHS
CIJIOXHBIX 3371ad.

6. Pa3sutne HABBIKOB KOMAaHJHON paGOTEL, JPYXKECKOrO CONEPHHYECTBA M 3J0POBOIL
KOHKYPEHLUH CPEIH CBEPCTHUKOB.

7. TloxroToBka OOYYAIOMMXCA K YYAaCTHIO B IIKOJBHBIX, PAHOHHBIX, TOPOJICKUX, PErMOHAIBHBIX,

BCCpOCCHﬁCKHX OJIMMIIMaAax, KOHKYpCaX HW COPCBHOBAHUAX I10 MAaTECMATHUKE.



8. lloBblenne  ypoBHS ~ TIPaMOTHOCTH B OOGINACTH  HCIIONB30BAHMS
«MaTeMaTUYECKHUX MAKEeTOBY», 00eCIeYNBaIOIUX aBTOMATU3alMI0 IIPOLECCOB ITOMCKA, aHaIu3a, 00pabOTKH,
co3laHus, mepegadd, (opmanuzanud (B BUAE CTATHUECKUX M ITUHAMUYECKUX IpaUKOB, AHarpamMMm U
NpOYMX BHU3yalIM3alUil pe3ylbTaTOB aHAlW3a W MaTeMaTHYeCKMX 3aKOHOMEPHOCTEH) B  Ipolecce

yqe6H0171 ACATCIIBHOCTU NPU U3YUCHHUU MAaTCMATUKU.

9. Passutne TBOpUECKHX CIOCOOHOCTEH, TEOPETHUECKOrO MBILNUICHHS HA OCHOBE HCIOIb30BAHHS
UG POBBIX HHCTPYMEHTOB (B TOM YHCIIC «MAaTEMAaTUICCKUX ITAKETOBY) B 00JaCTH MOACITUPOBAHUS, MMUTAIUH
Y MHTEpIpeTaluy adCTPaKTHBIX MaTeMaTHUECKHX OOBbEKTOB U 00pa30B B BU/E PAa3IUUHBIX BU3yalu3alui (B
TOM YHCJIE TPOCTPAHCTBEHHBIX 0OBEKTOB).

[Iporpamma pazpaboTaHa ¢ y4eToM peKOMEHIAIUH (eepalibHOM pabodel MporpaMMbl BOCITUTAHHUS.
B wacTHOCTH, OHa YYHTHIBAET IICHXOJOTO-TIENATOTHYECKUE OCOOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM
KaTeropuu 00yJaroIXCs.

Taxum o0pazom, peanuzanus [IporpaMMbl ConeCTBYET MOYYEHHIO CIEAYIOIINX PE3YJIbTaTOB:

— JOCTHUXKCHHEC O6yanOHII/IMI/ICSI MIAHUPYCMBIX JTUYHOCTHBIX, MCTAIPECAMCTHBIX W IMPEAMCTHLIX

PE3yIbTATOB, B T. Y. COOTBETCTBYIOIINX YIIIyOJICHHOMY YPOBHIO H3yUCHHSI MAaTEMaTHUKH;

— Ppa3BUTHE JHUYHOCTH OOydJaromuxcs, (OPMUPOBAHHIO U YJOBJICTBOPEHHIO HMX COIMAILHO

3HaYMMBIX MHTEPECOB U MOTPEOHOCTEH;

— caMopeann3aiys 00yJaroIXcsl Yepe3 y4acTHe BO BHEYPOUHOU JeATENLHOCTH.

MecTo Kypca B 00pa3oBaTe/ibHOM Ipouecce
Ha wusydenue ydeOHOro mpenMera MaTemaThdeckuil NpakTUKyM oTBoauTcsi 34 daca (1 wyac B Henemo)



COJIEP’KAHUE YYEBHOI'O ITIPEIMETA «MATEMATHUYECKUM IMTPAKTUKYM»
8 KJIACC

Yucia 1 BLIYUCTIEHUA
KBanpatHslit kopeHb. BeIToTHeHHE oniepaliuii ¢ UppaluoHaIbHBIMU YHCIaMU. AJITeOpanyecKue BhIPaKEHUS
Jpob6Ho-parnonanbHbie BeipakeHus. CterneHu. BrInoHeHHEe TOKICCTBEHHBIX Tpeo0pa3oBaHui

paIOHANBHBIX BBIPAXKESHUH.

IleHTpanbHAst CUMMETPHUS
DopMyIUpOBKa OIIpEIEIICHUS U JIOKa3aTeNbCTBO CBOWCTB LEHTPAIBbHO-

CUMMETPUYHBIX (QUTYD.

Jlenenue oTpe3ka Ha paBHBIEC YaCTH C IIOMOILIBIO HUPKYJIS U IMHEHKH. HMccredosamenvckas paboma:
CBOMCTBA IIEHTPAITbHO-CUMMETPUIHBIX QUTYp. [Ipoexm: NeHTpaIbHAs CHMMETPHSI B OKPYKArOIIeM

MHpeE.

YeTbIpEXyroabHUKH

[Tapannenorpamm, ero mpu3Haku U cBoicTBa. [IpsMoyrombHuK, pomO, KBaapar, MX MPU3HAKU U
cpoiicTBa. Tpamenus. PapHoOeapennas tpamenus, e€ cBoiicTBa u npu3Haku. CpeiHsis JTUHUS TPEYTrOJbHUKA
U cpefHss TuHus Tpaneuru. CBoCcTBa U MPU3HAKU CIEIUATBHBIX BUIOB YETHIPEXYTOIBHUKOB.

Hccneoosamenvckasn paboma’ 3HAKOMbIE U HE3HAKOMBIE YEThIPEXYTOJIbHUKY.

YpaBHeHMs M HEPABEHCTBA

Onpenenenve paBHOCWIBHBIX  ypaBHeHWH. IlpuMeHeHWe CBOWCTB ypaBHEHHMH C OJHOU
nepeMeHHOW. OIpesieneHne KONMMYECTBA JICHCTBUTENBHBIX KOPHEH KBaApaTHOro YypaBHEHHdA. Pemenwue
IpOOHO-pallMOHANIBHBIX YPAaBHEHHMH, CBOIIIIMXCA K JIMHEHHBIM WJIM K KBagPaTHBIM  ypaBHEHUSIM,
UCIIOJIb30BaHUE METOJa 3aMEHbl IIEPEMEHHOM. PeleHne TeKCTOBBIX 3amay anreOpanvyeckuM CHOCOOOM:
nepexos OT CIIOBECHOW (OPMYJIMPOBKM YCIIOBHS 3aJaud K anreOpanyecKoid MOAETH ITyTEeM COCTaBJICHUS
YpaBHEHHUS; pELICHHE COCTAaBICHHOIO  ypaBHEHHS; HMHTepHnperauusi pesyinprara. [ 'paduueckas

MHTEPIIPETALs] ypaBHEHUH C ABYMsI IEPEMEHHBIMU.

Pemenue cuctem ypaBHEHHUH, B KOTOPBIX OJTHO U3 YpaBHEHUH HE sBIseTCS MUHEHHBIM. [ padnyeckas
WHTEpIIpETalNs PEUIEHNS YPABHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPAaBHEHUH C IBYMS MEPEMEHHBIMH.
Pemenue HenMHEHWHBIX HEPABEHCTB M HMX CHCTEM. PellleHHe HEpaBEHCTB, COAEPXKAIIMX  3HAK
MOJTYJISI.

M3o0paxeHne pelieHus HEPaBEHCTBA C OJIHOW TEPEMEHHONH W CHUCTEMbl HEPAaBEHCTB Ha KOOPJAMHATHOU
MpsIMOHM, 3alMCh PEIICHUS C IMOMOIIbI0 CHMBOJIOB. HepaBeHCTBO ¢ aByMms mepeMeHHBbIMU. | 'paduueckuit
METO/JI PELIEHUS CHCTEM HEPABEHCTB C IBYMS NIEPEMEHHBIMH.

Hccredosamenvckas paboma.: paBHOCUIBHOCTH U CIICICTBUE.

Hccneoosamenvckas paboma: rpaduyeckas HWHTEpHpeTanus YpaBHEHUH C

ABYMS IIEPEMCHHBIMH.



Hccneoosamenvckas paboma: rpadguyeckuii METO/T perieHus CUCTEM

HCPABEHCTB C ABYMA IICPCMECHHBIMU.

IIpeoOpa3zoBanue mogodust

[Ipeo6pazoBanme mogooust u mogo0HbIe (GUTYpbl. COOTHOIIEHHUS B TOAOOHBIX (PHUTypax.

Hccneoosamenvckas paboma: 9ro Takoe dhpaxTain’?

Jdoxa3aTebCTBa HEPABEHCTB

OreHKa 3HaUCHUS BBIPAXKEHUS C UCIIOJIb30BaHUEM HepaBeHCTB. [IpuMeHeHne cBOMCTB
HEPABEHCTB B XOJI¢ PELLICHUS 3a/1ay.

Onpenenenne paBHOCHIFHBIX HEpaBEHCTB. [l0Ka3aTenhCTBO HEPABEHCTB.

Pemenne TEKCTOBBIX 3ajady C IMOMOIIBIO JIMHEHMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

Hccneoosamenvckas paboma: NUHEHHOE HEPABEHCTBO C OJHOI MEPEMEHHOM C mapaMeTpoM.
IIpsiMoyro/ibHbIE TPEYT0JILHUKH

Teopema Iludaropa u e€ mNpUMEHEHHWE TpPH PEIICHWH MPaKTHUSCKUX 3amad. JlokazatenbCcTBO
COOTHOLIEHUA MEXJy MPONOPIUOHATIBHBIMU OTpe3KaMH B MPSIMOYTOJbHOM TpPEYTOJIbHUKE (BBICOTA,
npoBenEHHAs U3 BEPLIMHBI NMPSIMOTO yIJia; METPUYECKUE COOTHOLICHHMS). IIpuMeHeHre cOOTHOIIEHUH npu
PELICHUN TE€OMETPUYECKHUX 3anad. TpuroHomerpudeckue (GYHKIMH OCTPOrO yIiia MpPSIMOYTOJIEHOIO
TpeyrojibHHKa (CHHYC, KOCHHYC, TAaHT€HC, KOTAHTEHC). 3HaueHUs
TPUTOHOMETPHUUECKUX byHKIMN JUISL YTJIOB 30°, 45°, 60°. Pemenue 3a1a4 ¢

UCIIOJIb30BaHUEM TPUTOHOMETPUIECKUX (QYHKIIUH.

Ipaxmukym: pelieHUE IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
Mamemamuueckoe copesnoganue. pelICHUE 3a1a4 Pa3HbIMUA METOJAMH.

DyHKIUA
[Touck obyacTu ompeseieHHss ¥ MHOXKecTBa 3HaueHWd (yHkiwn. I'paduk Gpyaxmmu K/X.

@yukuus Buaa (ax + b)/(cx + d).

Ymncsa v BEIMUCIEHUS: 1eIMMOCTh

DopMynHpOBKa  OMpenelieHUus  JACIMMOCTH  HAIlello, YWCel, CPaBHUMBIX MO  JaHHOMY
Monymto. BpImomHeHWe [eneHuss ¢ OcTaTKoM. J[oKa3aTeNbCTBO M NMPUMEHEHHE CBOWCTB CpaBHEHHH
no monyno. HaxoxxIeHue OCTaTKOB CyMMBI M MPOU3BEACHUS MO TAHHOMY MOAYJIIO.

Hccreoosamenvckas paboma: NenamMocCTb.



IVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

MaremMaTH4yecKuii NPaAKTUKYM

Peanmzamust mporpaMMbel Kypca «MareMaTHYecKHid NPaKTHKyM» HampaBleHa Ha oOecreueHue
JMIOCTHXKCHHUS. OOYYAIOIIMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX W MPEIMETHBIX 00pa30oBaTEIbHBIX

pEe3yJIbTaTOB.

JIMYHOCTHBLIE PE3YJIBTATHI B yactut:

— MNATPUOTHYECKOr0 BOCHUTAHMS: TPOSBICHUWE HWHTEpeca K MPOLUUIOMY M HacTOALIEMY
POCCHICKOM MaTeMaTHKH; LEHHOCTHOE OTHOUICHHWE K JOCTH)KCHHSIM POCCHHCKMX MAaTeMaThKoOB H
POCCUICKON MaTEMaTUYECKON IIKOJIbL, K UCIIOJIb30BAHMIO 3THX JOCTHKEHUN B JPYIUX HAyKax U IPUKIAIHBIX
cdepax;

— IPaKIAHCKOT0 W /JAyYXOBHO-HPABCTBEHHOr0 BOCHUTAHUSI: TOTOBHOCTb K BBINIOJHEHUIO
00s3aHHOCTEH TIpaKJIaHMHA M peaau3ald ero IpaB; IMPeACTaBIeHHE O MaTeMaTHYeCKHUX OCHOBaX
(YHKIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpaKAaHCKOro oolmiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTh K OOCYXJEHHIO 3THYECKUX MPOOJEeM, CBA3aHHBIX C TMPAKTHUYECKUM
IMPUMCHCHUEM [IOCTI/I)KGHI/Iﬁ HaYyKHU, OCO3HaHUeE BaXXHOCTH MOPaJIbHO-3TUYECKUX IIPUHOUIIOB B

ACATEIIBHOCTH YYEHOT'O,

— TPYAOBOIo BOCNIHUTAHUA: YCTAaHOBKA Ha AKTHMBHOC YYaCTHC B PCIICHHU IMPAKTHYCCKHUX 3aaad
MaTeMaTH4YeCKOH HaIpaBJICHHOCTHU; OCO3HAHHUE BAXXHOCTU MATEMATHUYCCKOI'O O6p3.30BaHI/IH Ha MPOTSHKEHUU
BCEH JKM3HHU JUIS ycnemHoix'I HpO(i)eCCI/IOHaJIBHOﬁ ACATCIIBHOCTH W pPAa3BUTUC H606XO,Z[I/IMLIX YMCHI/Iﬁ;
OCO3HAHHBII BLI60p U TIOCTPOCHHC PIH,Z[I/IBI/I,I[yaHLHOﬁ TPACKTOPpHUU 06p3.30BaHI/I$I N KU3HCHHBIX IIJIAHOB C

YUCTOM JIMYHBIX UHTCPECCOB U O6H_IeCTB6HHI>IX HOT‘p66HOCTeﬁ;

— I9CTETHYECCKOIo BOCIUTAHUA: CITOCOOHOCTH K OMOIMOHAJIBHOMY U 3CTCTUUCCKOMY
BOCIIPUATHUIO MAaTEMATUYCCKUX O6BGKTOB, 3aJga4, pemeHI/Iﬁ, paccymneHI/H‘/i; YMCHHUE BUACTh MAaTEMAaTUUCCKUC
3aKOHOMCEPHOCTH B HCKYCCTBC;

— HNEHHOCTH HAay4YHOT 0 MnMOo3HAHUA: OpuCHTAUA B JACATCIIBHOCTU Ha COBPEMEHHYIO

CUCTCMY HAYYHBIX Hpe,ILCTaBJ'IeHPIﬁ 00 OCHOBHBIX 3aKOHOMCEPHOCTAX



Pa3sBUTHUA 4YCJIOBCKA, IIPUPOABI U O6II.[€CTB8.; IIOHMMAaHUE MaTEeMaTHYeCKOM HAYKHU KakK C(bepbl YeJIOBEUCCKOM
ACATCIIBHOCTH, 3TAIllOB €€ pPa3BUTHUA U 3HAUYUMOCTU [JIS1 Pa3BUTHA LUBUWIM3AlMU; OBJIAACHUC SA3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOU KynLTypOﬁ KakKk Cp€IACTBOM IIO3HAHHA MHpA, OBJIAACHHEC HaBBIKaMU

HCCIIEN0BATENLCKOM AeATEILHOCTH;

— (¢usuyeckoro BOCIIUTAHHS, hopmupoBaHus KYJBbTYPbI 310pOBBSI M
IMOIMOHAJIBHOr0 0JIArOMOJIyYHsi: TOTOBHOCTh MPUMEHATh MaTeMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO
30POBBSI, BEACHUS 3J0POBOrO 0Opasza XH3HU (3J0pPOBOC MUTaHKE, COANaHCHPOBAHHBINA PEXUM 3aHITUH U
OTIbIXa, peryisipHas (U3MUecKas aKTUBHOCTb), CPOPMHUPOBAHHOCTh HaBbIKA pe(IeKCUH, MpHU3HAHHUE

CBOETO TIpaBa Ha OIMMOKY W TAKOTO K€ TpaBa JPYroro YeioBeKa;

— 3JKOJIOTHYECKOT0 BOCIMHUTAHHMS: OpPUCHTAIMS HA MPUMCHCHUE MAaTEMAaTHYCCKUX 3HAHUHN IS
pelIeHus 3a7a4d B 00J1aCTH COXPAaHHOCTH OKPYIKAIOIICH Cpelibl; IUIAHUPOBAHUE IIOCTYNKOB M OICHKA HX
BO3MOXXHBIX TOCIEACTBUH Uil OKPYXKAIOIEH Cpeabl; OCO3HAHKE TI00abHOTO XapaKkTepa SKOJOTHYECKIX

npoOJIeM U MyTel UX PEeIICHHUS;

— aJanTaluu K U3MEHSIOIUMCS YCJIOBHSIM CONMAJLHOW U NMPHUPOAHOH Cpeabl: TOTOBHOCTH K
JCHCTBUSIM B YCIOBHUSX HEONPEICJICHHOCTH, TIOBBIICHUIO YPOBHA CBOEHl KOMIIETEHTHOCTH 4Yepe3
NPAaKTUYECKYIO AEATENIHOCTh, B TOM YHCIIE YMEHUE YYUTHCS Y APYTUX JIIOAEH, MpuoOpeTaTh B COBMECTHOM
JESITeIbHOCTH HOBBIE 3HAHMS, HAaBBIKM M KOMIIETEHIIMH W3 OIBITA APYTUX; HEOOXOAMMOCTH (hOpMHUPOBATH
HOBbIC 3HaHU, (OPMYIUPOBATh WUICH, IIOHITUS, TUIOTE3bl 00 OOBEKTAaX W SBJICHUSIX, B TOM YHCIE paHee
HE M3BECTHBIX, OCO3HABaTh NE(PHUUUTHI COOCTBEHHBIX 3HAHMH UM KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pasBUTHE; CHOCOOHOCTH OCO3HABAaTh CTPECCOBYIO CUTYALMIO, BOCIIPHHMMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPEOYIOIINH KOHTPMEP, KOPPEKTHPOBaTh NPUHUMAEMbIE PELICHUS U JeiicTBus, GHOpMyIMpOBaTh U

OIICHUBATH PUCKHU H MOCIEACTBUS, (HOPMHUPOBATH OIBIT;

— BOCHUTAHUS HHQPOPMALMOHHON KYJABTYpPbI: MpOSBIECHHE HHTEpeca K HCIIOJIb30BAHUIO

]_II/I(I)pOBBIX TEXHOJIOTHI U OIITUMHU3aluK IMPOLICCCOB IMOUCKA,



aHanmm3a,  oOpabOTKH,  CO34aHuWs, Iepenayd  MaTeMaTHueckod  HMHGOpMalWW W BU3yaIH3alul
MaTeMaTHYeCKHX OO0OOLICHWH H pe3ynbTaTOB aHaju3a; T[OTOBHOCTh K HCIIOJNIB30BAHUIO IU(PPOBBIX
MHCTPYMEHTOB [UIS BBIIOJHEHHS Y4YEOHON MAEATENbHOCTH IpPHU H3YyYEHHH MAaTEeMaTUKH; CIIOCOOHOCTh
IPUMEHATh LU(PPOBBIE MHCTPYMEHTHl B YCIOBHSX PpEIM3allMd MEp MO0 NPEAYNPEKICHHIO BO3MOXHBIX
HETaTUBHBIX IOCJIEACTBUI aKTUBHOI'O U CUCTEMAaTHYECKOI0 IPUMEHEHUS HH(POBBIX TEXHOJIOTHH B yUeOHBIX

LENAX.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bLHbIE YHUBEpPCcAJIbHbIE yueOHbIe AeiicTBUS

Baszosvie nocuueckue oeticmeusi:

— BBUBIATh U XapaKTEPU30BATh CYILECTBEHHBIC NMPHU3HAKA MAaTEMAaTHYECKUX OOBEKTOB, IMOHSTHUI,
OTHOILICHUH MEXIY MOHATUSIMH, (POPMYyIHPOBATH ONpEAEIEHUs NOHATHH, yCTAaHABIMBATh CYIIECTBEHHBIN

NPU3HAK KIacCU(PHUKALUU, OCHOBAHUS U 000OIEHH U CPAaBHEHUS, KPUTEPUHU POBOAUMOIO aHAIN3A;

— BOCHpUHHMATh, (QOPMYIHpPOBaTH W MpeoOpa3oBBIBaTh CYXKICHHA: YTBEPAUTENBHBIE U

OTpHUIIaTEeNbHBIC, €MUHUYHBIE, YACTHBIC U O0INNE, YCIOBHBIC;

— BBIBJATH MAaTCMATHYCCKHUEC 3aKOHOMCPHOCTHU, B3aMMOCBA3U W IMPOTHBOPCYUA B (I)aKTaX,
JaHHBIX, Ha6HIOIICHI/I$IX U YTBCPXKACHHUAX, IMpEajiaraTb KpUTCPUHN OJIA BBIABJICHUA 3aKOHOMepHOCTCI>'I u
MIPOTUBOPEYUHI];

— J¢cJIaThb BBIBOJIbI C HUCII0JIB30BaHUEM 3aKOHOB JIOT'MKH, ACAYKTUBHBIX 1 MWHAYKTUBHBIX

YMO3aKIIOUCHUN, YMO3AKITIOYCHUH 110 aHAIOTHH;

— pasduparh  [OKa3aTeJbCTBA  MAaTE€MAaTUYECKUX  YTBEP)KICHUH  (IpsSMBIE U OT MPOTUBHOIO),
NPOBOJUTEL CAMOCTOSITENBHO JI0Ka3aTeIbCTBA MATEMATHUECKUX (DaKTOB, BEICTPAUBaTh apryMEHTALMIO, IPUBOIUTD
NpUMEpPbl ¥ KOHTPIIPUMEPHI, MMPUMEHSITh METOJI MAaTeMaTHUECKOW WHAYKIMHA, 0OOCHOBBIBATh COOCTBEHHBIC
paccyKIeHus;

— BbIOMpaTh croco0 pemieHus: y4yeOHOW 3ajaud (CpaBHHMBAaTh HECKOJIBKO BAapHAaHTOB PELICHMS,

BBI6PIpaTL Hanbosee HOILXO,I[HH_II/Iﬁ C YUCETOM CaMOCTOATCIIBHO BBIACJICHHBIX KpI/ITepI/IeB).



baszosvie uccredosamenvckue oeticmsust:

— WCHOJB30BaTh BOMPOCH KaK HCCICIOBATEILCKUNA WMHCTPYMEHT TIO3HAHUS, (QOPMYIHPOBATH
BOTIPOCHI, (PMKCHUPYIOIHE TPOTHBOPEUNe, IPodIeMy, CaMOCTOSTENIFHO YCTAaHABIMBAThH NCKOMOE U JaHHOE,

(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UITUIO, MHEHHE;

— IMPOBOAUTHL IO CaMOCTOATCIILHO COCTABJICHHOMY IUIaHY OKCIOCPUMCHT, HCCICIOBAHUEC 110

YCTaHOBJICHHIO 0COOEHHOCTEH MaTeMaTHYSCKOIO 06’I)GKT3, 3aBUCUMOCTEH 0OBEKTOB MEXIY CO6OI>1;

— CaMOCTOSTENbHO (popMymHpoBaTh OOOOIIEHUS W BBIBOABI 1O peE3yJIbTaTaM IIPOBEIAECHHOTO
HAOMIOEHNsI, WCCIEeNOBaHMs, DJKCIIEPUMEHTa, OIICHWBATh JIOCTOBEPHOCTHh TOJIYYEHHBIX pE3yIIbTaTOB,

BBIBOJOB 1 0000IIEHMII;

— IIPOrHO3UPOBATH BO3MOXKHOEC PA3BUTHE IIPOIECCA, a TAKXKE BBIABUIaTb IPEAIIOIOXKEHUSA O €I0

Pa3sBUTHUU B HOBBIX YCJIOBHAX.

Paboma ¢ ungpopmayueii:

— BBIABJIATH HEAOCTAaTOYHOCTh u H30BITOYHOCTh I/IH(I)OpMaLII/II/I, JaHHBIX,

HGO6XO[II/IMI>IX IUIA pCUICHUA 3a/1a4U,

- BI)I6I/IpaTI), AHaJIM3UpPOBATh, CUCTEMATU3UPOBATH n HUHTEPIIPETUPOBATH

MH()OPMALIIO Pa3InYHBIX BUIOB U (POpM IpencTaBieHus;

— BBIOHpATH thopmy MIPECTaBICHUS WHPOPMAITIH U  WUTIOCTPUPOBATH

pelaeMble 3a1a4l CXeMaMH, AdarpaMMaMu, HHOH rpaduKoi U UX KOMOWHALIUSMI,

— OLCHHBATh HaOCKXHOCTh I/IH(I)OpMaI_II/II/I 110 KPpUTEPUAM, NpEIJIOKEHHBIM WU

c(hOpMyIHPOBAaHHBIM CAMOCTOSITEIBHO.

KOMMyHHKaTI/IBHLIe YHuBEpPCAJIbHBIC yqeﬁnble }IeﬁCTBHH:

— BOCIPUHHUMATh U (HOPMYJIUPOBATH CY)KJICHHS B COOTBETCTBUU C YCIOBUSMH U IIETISIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUChbMEHHBIX TEKCTaX, IaBaTh MOSCHEHUS
110 XO4y p€uICHuAd 3a/ladyn, KOMMCHTUPOBATH HOHy‘IeHHBIﬁ PE3YIbTAT,

— B X0j€ 00CYX/ICHHS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMbI, IPOOJIEMBI, peIIaeMOit

3aa4u, BbICKA3bIBATb UJICHU, HAIICJICHHBIC HA ITIOUCK PCIICHUA,
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CONOCTABJIATh CBOM CYXKJEHHs C CYKIEHUSAMHU JPYIMX y4aCTHHKOB JHajlora, OOHapy:KMBaThb pa3aMuue U
CXOJICTBO IO3ULIUH, B KOPPEKTHOH popMe HOpMyIHpOBaTh Pa3sHOIIACHS, CBOU BO3PAKEHUS;

— TMIpeJCTaBIATH PE3yNbTaThl pPEIIEHUs 3aJayd, OKCIEPUMEHTa, HCCIEI0BaHUs, IIPOEKTa,
CaMOCTOSATENbHO BHIOMpPaTh (OPMAT BBICTYIUIEHMS C Y4eTOM 3ajad INpPe3eHTalluM U 0CoOeHHOCTel
ayIUTOpUH;

— IOHMMaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBHIyalbHOH pabOTHI NpH
peleHuy y4yeOHBIX MaTeMaTHYeCKUX 3ajad, NPHMHMMATh LieJb COBMECTHOW NesATENbHOCTH, IIaHMPOBATh
OPraHM3allMI0 COBMECTHOM pabOThl, pacrpelneaTh BHAbI pabOT, J0roBapHBaThcs, 00CYKAaTh MPOLECC H
pe3ynpTaT paboThl, 0000IIaTs MHEHHS HECKOJIBKHX JIFOJIEH;

— y4YacTBOBaTh B IpyNnoBbIX (opmax paboTsl (00CYKIAeHHs, OOMEH MHEHUI,

«MO3I'OBBIC IITYPMBD» U I/IHI)IC); BBITIOJIHATH CBOIO 4YacCTb pa60Tm U KOOpAWHHPOBATL CBOH I[CﬁCTBI/IH C
JIPYTMMU YICHAMH KOMaHbl, OICHMBATh KauyeCTBO pE3y/IbTaTa W KayeCTBO CBOETO BKJIaJa B OOIIMA

pe3ybTaT MO0 KPUTEPHSIM, CHOPMYTHUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHHBepcaabHbIe y4eOHbIe qelcTBUSA

Camoopeanusayust.

— BBIABJIATH NPOOJEMBI Uil PELICHUS B )XM3HEHHBIX M YUEOHBIX CUTYaLUsX, OPUCHTUPOBATHCS B
Pa3INYHBIX MOAXO0AAX MPUHATHA PELICHUH (MHIAMBUAYaJIbHOE, TPYIIIOBOE);

— CaMOCTOATENILHO COCTaBJIATh IUIAH, aNTOPUTM pEIIeHHs 3ajadd (MM ero 4acTh), BHIOMpPATh
CHOCO0 pEIICHUS] C YYeTOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U

KOPPEKTHPOBAaTh BApUAHTHI PELIEHNUH C y4ETOM HOBOI HH(pOPMAaLIUH.

CamoxoHmpony.

— BJIAACTH criocobamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IpoLeCcCa U PE3yJibTaTa PCUICHUA

MaTeMaTH4eCKOH 3aga4yud, CaMOMOTHBAIIMU 1 peq)HeKCI/II/I;
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— TpPeaBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh NIPH pEIIEHWH 3aJa4d, BHOCHTH
KOPPEKTUBBI B JCITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, HAWJCHHBIX OINMUOOK, BBISBICHHBIX

TPYIHOCTEH;

— OIICHMBAaTb COOTBCTCTBHUC pE3YyjJbTaTa ACATEIBHOCTU MIOCTaBIICHHON IIEIH H YCJIOBUSIM,
0OBSICHATH MNPpUYIUHBI JOCTHIXKXCHHUA UKW HCAOCTWIKCHUA MNCJIM, HAaXOJUTb OIHI/I6Ky, AaBaTb OLCHKY

NpUOOPETEHHOMY OIBITY.

QMOL;MOH(l]lebluv UuHmejilieknm.

— BbIpa’XXaTb SMOLHWHU IIPHU U3YYCHUN MATCMAaTUYCCKUX OOBEKTOB H (1)aKTOB, JAaBaTb SMOIIMOHAJIIBHYIO

OIICHKY PEIIeHHS 33 [a4H.

HNPEAMETHBIE PE3YJIbTATBI
IIpeameTHBIE pe3yabpTaThl OCBOCHUS IPOrpaMMbl yueOHOTO Kypca K KOHILy oOyueHus B 8 kJiacce:

ITonuMaTts ¥ UCIIOJIB30BaTh MMpEaACTaBJICHUA O PACIHUPCHUUN YHUCJIIOBBIX MHOXKCCTB.

CB0O0OHO OmepHpoOBaTH MOHATHUSAMHU: KBAJIPATHBIN KOpEHb, apu(h)METHICCKUN KBaJPATHBIN KOPEHb,
UPpaLMOHANIBHOE YHUCIO, HAaXOIWTh, OLICHWBATh KBAJApaTHBIE KOPHH, HCIONB3ys NPH HEOOXOAMMOCTH
KaJbKYJIATOP, BBIIONHATH MPEoOpa3oBaHUs BBIPAKEHUH, COJEPKALIMX KBAJAPAaTHBIE KOPHH, HCIIONB3Ys

CBOICTBa KOpHEM.
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Hcnonrs30BaTh HayallbHBIE MPEICTABICHUS O MHOXKECTBE JCUCTBUTEIBHBIX YHCEN ISl CPAaBHCHUS,
OKpPYTJIEHUS U BBIYMCICHNHN, H300pakaTh JIEHCTBUTEIHHBIE YHCIIA TOYKAMH Ha KOOPIMHATHOM MIPSIMOH.

Hcmonp30BaTh 3amucy OONMBIIMX W MaJbIX YHCET C MOMOIIBIO NECATHYHBIX ApoOel m cremeHei
yucna 10, 3aMCceIBaTh M OKPYTJIATH YMCIIOBBIE 3HAYCHHS PEaTbHBIX BEIUYMH C UCTIOJIH30BAHMEM pPa3HBIX
CHUCTEM U3MEPEHUH.

CBOOOJHO OIEpPUpPOBATh MOHATHUEM OCTaTKa IO MOJIYJIIO, MPUMEHSITh CBOMCTBA CPaBHEGHUH 110
MOAYJIO, HAXOAUTh OCTATKA CyMMBI U TPOU3BEACHUS IO JAHHOMY MOJIYJIIO.

Haxonuth momyctrMble 3HaYEHHS IEPEMEHHBIX B IPOOHO-PANIMOHAIFHBIX BRIPAKCHHUSX.
[IpuMeHATh OCHOBHOE CBOMCTBO PallMOHAILHOM APOOH.

BeimonsaTe npuBeneHue anredpandeckux Apodei k o0IeMy 3HaMEHATeIo, CII0KEHUE, YMHOXKEHUE,
JieNieHre alreOpandecKux ApooeH.

BrInonHATh TOXAECTBEHHBIE TPEOOPa30BaHusl PALIHOHATILHBIX BHIPAKCHHUH.

[TpumensATh TpeoOpa30BaHus BBIPAKEHUI Ui PEIICHHs PAa3IUYHBIX 3aJad M3 MAaTEeMAaTHKH,
CMEXHBIX IPEAMETOB, U3 PEaIbHOM MPAKTHUKH.

[MpumensTh TIOHSTHE CTEIICHU C  UeIbIM MoKazaTesem, BBITIOJTHSATD
npeoOpa3oBaHMs BEIPAKCHNUH, CONIEPKALIMX CTEICHHU C LEJIBIM II0Ka3aTeNeM.

Haxonuts nomyctumble 3Ha4eHUS IEPEMEHHBIX B BBIPAXKECHUSIX, COAEPKALIUX apH(PMETHIECKUE
KBaJ[paTHbIC KOPHHU.

BeimonssTh npeoOpa3oBaHus UPPAOHATBHBIX BBIPKEHHI, UCTIONB3YS
CBOICTBa KOpHEM.

Pemats npoOHO-parimoHaibHBIE YpaBHEHMSL.

Pemrate nuHelHbIE ypaBHEHHSI C IapaMeTpaMH, HECIIOKHBIE CHCTEMbI JIMHEWHBIX YPaBHEHHH C
napaMeTpamu.

[TpoBOAWMTH WCCIENOBaHUS YpPaBHEHWH M CHUCTEM YpaBHEHWI, B TOM 4HCJE C MPUMEHEHHEM
rpadMuecKiX TpeNCTaBlIeHNH (yCTaHABIUBATh, NMEET JH ypaBHEHUE WJIM CHCTEMa YpPaBHEHHH pPElIeHMS,

€CII UMEET, TO CKOJIbKO, U Ipouee).

13



[lepexoaute OT cioBecHOH (OPMYIHPOBKH 3aJauu K €€ alreOpandeckold MOAETH € TOMOUIBIO
COCTaBJICHHsI YPaBHEHHS WM CHUCTEMBbl YpaBHEHUH, MHTEPIPETHPOBATH B COOTBETCTBHU C KOHTEKCTOM
3a[a4u [1OJIy4YCHHBIH Pe3yJIbTar.

[IpuMeHATh CBOWCTBA UHUCIOBBIX HEPABEHCTB MJIsi CpPaBHEHMS, OLEHKH, pelarh JHHEHHbIe
HEpaBEHCTBA C OJHOW TEPEeMEHHOM M WX CHCTEMBI, JaBaTh TpadUYecKyr0 WIUTIOCTPAILMIO MHOXKECTBA
peleHnii HepaBeHCTBa, CUCTEMbI HepaBeHCTB. Jl0Ka3bIBaTh HEPaBEHCTRA.

[loHumath W UWCHONB30BaTh (YHKIMOHAJIBHBIE TOHATHUS M SI3BIK (TEPMHUHBI, CHMBOJHYECKHE
0003Ha4YeHNs), ONPEACNATh 3HaUeHHe (PYHKIHMM MO 3HAYCHUIO apryMEeHTa, ONpenelsiTh CBOHCTBa (YHKIUU
o ee rpaduky.

Crpouts rpaduku GyHKIHUI, OMUCHIBATH CBOMCTBA YMCIOBOHM (DYHKINH 1O ee TpaduKy.

Pacnio3HaBaTh OCHOBHBIC BHJBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, TOJb30BaThCs WX CBOHCTBAMHU
IpU PELICHHH TIeOMETPHYECKHX 3afad. Pasnnyare Npu3HaKd W CBOWCTBA mapajuiejorpamMma, pomba u
NPSAMOYTOJIbHHUKA, JOKA3bIBATh UX U YBEPEHHO MPUMEHATH NP PELICHUN T'€OMETPHUUCCKUX 3a/a4.

Pacno3HaBaTh LEHTpaJIbHO-CUMMETPUYHBIE (DUIYPHl M HCIOJIB30BAaTh MX CBOWMCTBA NPHU PEIICHUH
3ajau.

Bnanetp TOHATHSAMHU TOJAOOHMS TPEYTOJLHUKOB, KOX(QQHUIMEHTa MOJ00USI, COOTBETCTBEHHBIX
AIIEMEHTOB TTOI00HBIX TPEYTrONbHUKOB. MIMETh mpecTaBieHne o mpeodpa3oBaHuy MOI00US U O TOMOOHBIX
¢urypax. Ilonp3oBaThCcsi MpU3HAKaAMHM MOAOOMS TPEYTOJIbHHUKOB IPHU PEIICHUHM TI'E€OMETPHUUYECKHX 3ajad.
Joka3plBaTh W TNPHUMEHSATH OTHOIICHHS NPONOPIUOHATBHOCTH B TPSMOYTOJBHBIX TPEYTOJbHUKAX.
Joka3bIBaTh U mpuMeHSTh Teopemy Daneca. [IpuMeHsITh MoJ00KE B IPAKTHUECKHX 3a1a4ax.

BBIBOAMTE M HCNIOIB30BATH MPOCTEHIHE (OPMYIIBI IS TUIOIMIAAN TPEYTOJIbHUKA, TapalieiorpaMMma,
poMOa u Tpameuuu. BbruucHATh (pa3nMYHBIMM - cloco0amMM) IUIOLIAIb TPEYTOJbHUKA M IUIOMIAAN
MHOTOYT'OJIbHBIX (UTYp (MONB3YyACh, TIe HEoOXOAMMO, KaibKymaropoM). Ilpumenars meron miomanei
JUI pelieHus 3a/a4. 3HaTh OTHOILICHUE TUIOIAAeH MOJOOHBIX (UTYp M MPUMEHSTHh MPHU PEHICHUH 3a/1ad.
[TpuMeHATh OTyYeHHbIE YMEHUS B IPAKTUYECKUX 3a7aqax.

[IpuMeHATh TOJyYEHHbIE 3HAHUS HAa NPAKTUKE — CTPOUTh MAaTeMaTHYeCKHMEe MOJENU AJs 3a/1ad
peanbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHHUS C IPUMEHEHHEM TIOJI00HS U TPUTOHOMETPHH

(TIONIB3YACH, T/I€ HEOOXOAUMO, KaTbKYIITOPOM).
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TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne
n/n

HaumeHoBaHMe pa3aesioB U TeM
NporpamMmel

Anrebpandeckne BBIPaKESHUS

KoanuecTBo yacoB

Bcero

KonTpoabhbie
padoThl

DyiekTpOHHBIE (IM(POBDBIE)

IIpakTHyecku
pa eckune o0pa3oBaTebHbIE pecypchl

padoThI

bubnunoreka [IOP

YeTbIpeXyroabHUKU

Catiter Pacriewarait u pemm, [Ipodumarnka,

YpaBHEHMSI U HEPABEHCTBA
IlenTpanbHO-CUMMETPUYHBIE
¢urypsl. [IponopunoHanbHEIE
otpesku. [logobue.
IIpeobpazoBanue moa00wHs.
ITnomanw.

Cnam 'HA

© e N

Uucna v BEIYUCIEHUS (KBaIpaTHbIE
KOpPHH, UPpaLOHAJIbHBIE YHCTIa,
CTETIeHH)

JlokazarenscTBa HEPAaBEHCTB
[IpsiMoyronbHBIE TPEYTOIBHUKI
OyHKIMU

Yucia 1 BRIYMCIICHUS JCIUMOCTD

10.

Brmcannsie u onucaHHbIE
YETBIPEXYTOIBHUKI

OBLIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

N BN RN

34




INOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KoimuectBo | Jyiexrponnbie uudposbie
Ne ni/m Tema ypoxka 4yacoB o0pa3oBaTe/ibHbIE
Bceero pecypchl
1. Anre0panyecKue BHIPaKCHUsI 1 Bubmuorexa [OK
2. AnreOpanyecKkue BEIPaKSHUSI 1 bubnuoreka [IOK
3. YeThIpeXyroNnbHUKA 1 bubnuoreka [IOK
4. YeThIpeXyroNnbHUKH 1 bubnuoreka [IOK
5. YeThIpeXyroNbHUKH 1 bubnuoreka [IOK
6. YeThIpexXyroNbHUKH 1 bubnuoreka [IOK
7. VpaBHeHus 1 Bu6mmoreka [IOK
8. YpaBHEHUS 1 bubnuoreka [IOK
9. YpaBHeHus 1 bubnuoreka [IOK
10. HepaBeHcta 1 Bubmmoreka [JOK
11. HepaBeHcTa 1 Bubmmoreka [JOK
12. HepaBenctsa 1 Bubmmorexa [JOK
13. LentpansHo-cumMMeTpruHble GUrypsl. IIponopuoHagbHbIe OTPE3KH. 1 Bbubnuorexa LIOK
14. [Tonobwue. IIpeobpazoBanue moo0usl. 1 Bu6nuoreka IJOK
15. ITnomanny. 1 Bu6nuoreka IJOK
16. Uucna u Beruncnenus. pparnyoHanbHble yrciaa 1 Bbubmuorexa LIOK
17. UYucna u Beruncnenus. KBagpataele KopHH 1 Bbubmumoreka LIOK
18. UYucna u Beruncnenus. KBagparaele KopHH 1 Bbubmumoreka LIOK
19. Yucina u BerauciacHus. CTeneHu 1 Bu6nuoreka IJOK
20. Yucia u BeraurciacHus. CTeneHu 1 Bu6nuoreka IJOK
21. JlokazarenbcTBa HEpaBEHCTB 1 bubmoreka [JOK
22. JlokazarenbcTBa HEpAaBEHCTB 1 Bubmoreka [JOK
23. [IpsiMOyTONbHBIE TPEYTOIBHUKH 1 Bubnunoreka [IOK
24, IIpssMOyTONBHBIE TPEYTOIHHUKH 1 Bubnmnoreka [IOK
25. [IpsiMOYTONbHBIE TPEYTONBHUKH 1 bubmoreka [TOK




26. [IpsiMoyronbHBIE TPEYTOIBHUKU 1 Bubmuorexa [OK
27. OyHKIIH 1 bu6nmoreka [JOK
28. OyHKIIH 1 bu6nmoreka IJOK
29. Uucna v BBIYACIICHUS: AEITUMOCTh 1 bubmoreka IJOK
30. Uucna v BEIYUCICHUS: ASITUMOCTh 1 bubmmoreka [JOK
31. Uucna v BIYKCIECHUS: AETUMOCTh 1 bubmuoreka LIOK
32. Uucna v BRIYKMCIICHUS: AETUMOCTh 1 bubmuoreka LIOK
33. BrnincanHble U onricaHHbIE YeThIPEXYTOIbHUKU 1 Bubmuoreka [JOK
34. BrincanHble 1 onyicaHHbIE YEThIPEXYTOIbHUKN 1 Bubmuorexa [JOK
OBUHIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 34
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