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PABOYAA ITPOI'PAMMA

BHEYPOYHOH JJEATEJIBHOCTH 110 MATEMATHUKE
«OT IIPOCTOI'O K CJ/IO/KHOMY»
Hanpasnenue: o01eMHTEIEKTYaIbHOE

9 knacc

KomuuectBo uacos: 34
(1 yac B Henento)

1. JIBypedeHck



IInanupyemMble pe3yJbTaThl 0CBOCHHS Kypca

JInyHoCcTHBIC

1. cmocoOHOCTh K 3MOIMOHAIFHOMY BOCHPUSATHIO MAaTeMaTHYECKUX OOBEKTOB, PACCYKICHHM,
penIeHuii 3aJa4, pacCMaTPUBAEMBIX ITPOOIIEM;

2. yMEHHE CTPOHUTHh pEYEBbIE KOHCTPYKIMU (YCTHBIE M THCbMEHHBIE) C HCIOJIb30BAHUEM
U3y4CHHOW TEPMUHOJOTUU M CHMBOJIMKH, MOHUMAaTh CMBICI HOCTaBICHHOW 3amaun. OCyIIecTBISATH
MEPEBOJI C €CTECTBEHHOTO SI3bIKa HA MATEMAaTHUECKUH U HA0OOPOT.

MeranpeamMerHble

1. yMeHue IUIaHUPOBAaTh CBOIO JESTEIbHOCTh NP PEIICHUH Y4eOHBIX MaTeMaTH4YeCKHX 3ajad,
BUJICTH PA3JIMYHBIC CTPATETUH PEIICHHS 3a/1a4, OCO3HAHHO BHIOMPATH CIIOCOO peIIeHUs;

2. yMmeHue paboTaTh ¢ y4eOHBIM MaTEMaTUUYECKUM TEKCTOM (HAaXOIUTh OTBETHI HA MIOCTABJICHHBIE
BOIIPOCHI, BBIJICJIATH CMBICIIOBBIE (DparMeHTHI);

3. yMEHHE MPOBOIUTH HECIIOXKHBIE [OKA3aTENbHBIE PACCYXKICHHUS, ONUPAACh Ha H3Y4YCHHBIE
ONpENEICHUs, CBOWCTBA, IPU3HAKU; PpACIIO3HABaTh BEPHbIE W  HEBEPHBIE  YTBEP)KICHUS;
WUIIOCTPUPOBaTh MpUMEpaMH U3y4eHHbIE HOHATUS U  (aKThl; ONpoBeprarb ¢ I[OMOILIbIO
KOHTPIIPUMEPOB HEBEPHBIE YTBEPKICHNUS;

4. yMeHue NEHCTBOBAaTh B COOTBETCTBUHU C IPEUIOKEHHBIM aJITOPUTMOM, COCTaBJIATh HECIIOKHbBIE
QITOPUTMBI BBIYMCIICHUM U IIOCTPOCHHUI;

5. npuMeHeHHe NpUEMOB CAMOKOHTPOJIS P pEeIIEHUH Yy4eOHbIX 3a71ay;

6. yMeHHuE BHJIETh MaTEMaTHUECKYIO 33J]auy B HECJIO0KHBIX IPAKTUUECKUX CUTYaIUIX.

IIpexmeTHbIE

1. BnameHue 6a30BBIM MOHATHIHBIM aIIIAPaTOM 110 OCHOBHBIM Pa3JieiaM COACPKAHUS;

2. BlaJeHUEe HaBbIKAMM BBIYMCICHUH C HATypalbHbBIMM YHUCIAaMH, OOBIKHOBEHHBIMH U
JECSITUYHBIMU IPOOSIMU, MOJOKHUTEIBHBIMUA U OTPULIATEIbHBIMY YU CIIAMU;

3. yMeHue pemarb TEKCTOBbIE 3aJaud apU(PMETHYECKUM CIIOCOOOM, HCIONb3Yys pa3IuyHble
CTpaTeruy U CoCcoObl pacCyKACHUS;

4. ycBOEHHE Ha HArJISIHOM YpOBHE 3HAaHHUI O CBOMCTBAX IJIOCKMX M MPOCTPAHCTBEHHBIX (QUTYD;
MPUOOpETEHNE HABBIKOB HUX HM300paXEHUS; YMEHHUE HCIOJb30BaTh TI'€OMETPUUYECKUN S3BIK IS
OIMCaHUs IPEIMETOB OKPYKAIOLIETO MUPA;

5. mnpuoOpeTeHue onbITa U3MEPEHUs JJIMH OTPE3KOB, BEJIMUYMH YIJIOB, BBIUMCICHMS TUIOMIAAEH U
00BbEMOB; MOHUMAHUE UJIEM U3MEPEHHE JIUH IUI0IIael, 00bEMOB;

6. 3HAKOMCTBO C HJAESIMM paBeHCTBa (pUryp, CHUMMETpPUHU; YMEHHUE pacro3HaBaTh M HU300pa’kaTh
paBHbIE U CUMMETPUYHBIE (PUTYPBHI;

7. yMeHuEe TPOBOJAUTH HECJIOXHBbIE MNPAKTUYECKUE pacu€rhl (BKIIOYAIONINE BBIUMCICHUS C
IPOLIEHTAaMU, BHINOJIHEHHE HEOOXOAUMBIX U3MEPEHUH, UCIIOJIb30BaHUE IPUKUIKU U OLICHKH);

8. ucrmosib30BaHME OYKB JUIsl 3allMCU OOLIUX YTBEp)KIEHUH, (pOopMys, BbIpaXXEHHH, YpaBHEHMIA;
YMEHHE ONEepUpOBaTh MOHATHEM «OYKBEHHOE BBIPAKEHHE», OCYIIECTBIATH HIIEMEHTAPHYIO
NeSITeNIbHOCTD, CBA3aHHYIO C TIOHSITUEM «ypaBHEHHEY;

9. BBINOJIHEHNE CTAaHIAPTHBIX NIPOLIEAYP HAa KOOPINHATHON IIOCKOCTH;

10. moHHMMaHue U UCII0JIb30BaHKWE UH(OpPMAIINH, IpeACcTaBIeHHON B (hopMe Tabnuil, cToi04aTol u
KpyroBOW Juarpammsl;

11. ymeHnue pemarh npocreiiire KoOMOMHATOPHbBIE 3a7ja4l IEPeOOPOM BO3MOKHBIX BAPUAHTOB.

12. BBIUNCIUTENBHBIE HABBIKM: YMEHUE NPUMEHSATH BBIYMCINTEIbHBIE HABBIKU IIPU PEUICHUH
MPAKTUYECKHX 3a/]1a4, OBITOBBIX, KYJIMHAPHBIX U IPYTHX pacyeTax.

13. reomeTrpuueckue HaBBIKA: YMEHHME pACCUUTATh IUIOLA/lb, IEPUMETP IpH pEIICHUU
MIPaKTUYECKHX 3aJ]a4 Ha COCTaBJICHHE CMEThl HA PEMOHT IOMEIICHU, 3a]Ja4l CBA3aHHbIE C TU3AWHOM.

14. aHanu3upoBaTh M OCMBICIMBATh TEKCT 3a/Jaud; MOJEIHUPOBATh YCIOBUE C ITOMOLIBIO CXEM,
PUCYHKOB; CTPOUTH JIOTHYECKYIO LIETI0YKY PACCYX ACHHH; KPUTUUECKH OLIEHUBATh MOJIYYEHHbBIN OTBET;

15. pemaTh 3a/1a4n U3 peanbHOM MPAKTUKH, UCTIONB3YS IPH HEOOXOMMOCTH KalIbKYJISTOD;



16. u3BnekaTh HEOOXOUMYIO MH(OPMAITHIO U3 TEKCTA, OCYIIECTBIATH CAMOKOHTPOJIb;

17 usBnekars MH(OpMAIMIO U3 TAOIMII M JUArpaMM, BBIIOJHATH BBIYMCICHHUS IO TaOIMYHBIM
JaHHBIM;

18. BBINOJHATH cOOp MHGOpPMALMK B HECIOXKHBIX CIydasX, MPEICTABIATh MH(OpMAIMIO B BUJE
TaOJUI] ¥ AUArpaMM, B TOM YHCIIE C IIOMOIIbIO KOMIBIOTEPHBIX MPOTPAMM;

19. cTtpouTh peueBbie KOHCTPYKIINH;

20. nzobpakaTh reoMeTpuuecKue (Gurypa ¢ MmoMouipbl0 WHCTPYMEHTOB M OT PYKH, Ha KJIETYATOU
Oymare, BBIYMCIIATH IJIOLIAM (QUTYpP, YMETh BBIIIOJIHATH PAacUyeThl 10 PEMOHTY KBapTHPbl, KOMHATHI,
y4JacTKa 3eMJI U JIp.;

21. BBIIOJHATH BBIUMCIIEHUS C PeabHBIMU JAHHBIMU;

22. NPOBOAWUTH CIy4aHbIE SKCIEPUMEHTHI, B TOM YHCJIE C TOMOUIBIO KOMIIBIOTEPHOTO
MO/JICJINPOBAHMS, UHTEPIPETUPOBATH UX PE3YJIbTATHI.

Conep:kanue nporpaMmbl

1. BBeaenue (2 4)

2. Ywucaa u BbrumncjaeHus (2 1)
UYucna: HaTypalibHble, pallMOHANbHbIE, UppallMOHAIbHbIE. COOTBETCTBHS MEXKIY YHCIaMU U
KOOpJAMHATaMM Ha KOOpAMHATHOM Jiyue. CpaBHeHue unces. CtanaapTHas 3anuch yncen. CpaBHeHue
KBaJIpaTHbIX KOpPHEW M panuoHalbHBIX uncend. [lonsTue npouenrta. TekcToBble 3a1a4u Ha IPOLIEHTHI,
IpoOu, OTHOIIEHUS, TPONOPIMOHATBHOCTE. OKpyTJIeHUE Yuced.

3. Auredpanyeckue BbIpaxkeHus (2 4)
Beipaxkenus, Toxxaectsa. O0nacth onpeneneHus BoipaxkeHnil. CoctaBiieHUe OYKBEHHBIX BBIPAKEHUH,
0 3a7a4aM win 1o yeprexam. OgHouneHsl. MHOrouwneHsl. JleiCTBUS ¢ OJHOUICHAMH U
MHoroujaeHamu. @opMyJibl COKpPAIIEHHOTO YMHOKEHHUs1. Pa3iiokeHne MHOTOUIEHOB HA MHOYKUTEIIH.
Cokpaienue anredpandeckux apooeit. [I[peodpasoBanue YUCIOBBIX BHIPAKEHHM, COIAEPIKALTUX
KBaJpaTHble KOpHU. CTeneHsp C LeIbIM NIOKa3aTeneM U UX cBoiicTBa. KopeHb n-oil cTeneHu, CTeneHs ¢
paloHaIbHBIM IIOKA3aTeJIEM U UX CBOICTBA.

4. YpaBHeHus, cucteMbl ypaBHeHuii. HepaBencTBa, cucTeMbl HepaBeHCTB (6 1)
VYpaBHeHus ¢ ogHOM nepeMeHHoM. KBanpaTHele ypaBHeHus. HenonHoe KBagpaTHOE ypaBHEHUE.
Teopema Buera o kopHsix ypaBHeHus. MccnenoBanue KBaJpaTHbIX ypaBHEHUH. J[poOHO-
paloHaIbHbIe ypaBHEHUS. Y paBHEHUS C IByMs niepeMeHHbIMU. CrcTeMbl ypaBHEeHUH. MeTo bl
peLIeHHsI CUCTEM ypaBHEHMI: TIOJICTAHOBKH, METOJ CI0XKEHUs, rpaduyeckuii Metos. 3agauu,
peniaemele ¢ MOMOIIBIO YPaBHEHUH WM CHUCTEM ypaBHeHHH. HepaBeHCTBa ¢ OJHOM EPEMEHHOM.
Cucrempl HepaBeHCTB. MHOKECTBO pELIEHUI KBaApaTHOTO HEpaBEHCTBA. MeTOobl peleHus
HEPABEHCTB U CUCTEM HEPABEHCTB: METOJ] HHTEPBAJIOB, I'pauUeCKUil METO/.

S. ®ynkuum u rpapuku (5 4)
[Tonstue @pynkunu. @ynkuus u apryment. O0aacTb onpeneneHus pyHKINH.
O6nacte 3Hauenuit pynkuun. I'papux pynkuun. Hymu dynxunu. Oynkuus,
BO3pacTraroias Ha orpe3ke. DyHKkuusl, yObIBarolias Ha oTpe3ke. JIuneitnas
¢bynkuus u ee coricTa. I'paduk uHeHON QyHKIMH. YTI0BOM KOAPPHUIIHEHT
¢bynkuu. OOpaTHO NponopIoHaibHas QyHKIMS U ee cBolicTBa. KBagparuunas
¢bynkuus u ee corictBa. I'paduk kBagpatuunoi pynkuuu. CrenenHas QyHkius. YeTHas, HeueTHas
¢dbyakmst. CBONCTBA YETHOW M HEUETHOM CTETICHHBIX ()YHKITHA.
I'paduku creneHHbIX GyHKIMH. MakcuManbHOE 1 MUHUMAaNIbHOE 3HaueHue. UYTeHne rpaguKkoB
¢byskuii. OcoOEHHOCTH PAaCIONIOKEHHUS B KOOPAUHATHON MIOCKOCTH TpaduKOB HEKOTOPBIX (PYHKIIMMA
B 3aBUCUMOCTH OT 3HaYECHHUS TapaMETPOB, BXOISAIINX B (POPMYIIbL. 3aBUCUMOCTh MEXY BEJIMYMHAMHU.

6. TekcroBble 3a1a4u (2 )
3amaun Ha MPOLIEHTBI, 3a7]a4l Ha JABM)KEHHE, 337a4l Ha BhIYHCICHHE 00beMa paboThl, 33/1a41 Ha
MIPOLIEHTHOE COJIep’KaHue BEIIECTB B CIIJIaBaX, CMECSX U PacTBOpax, CIOCOObI UX PELICHHUS.

7. Tpeyroibuuku (4 4)
Bricota, MmennaHna, cpeHss IMHUS TpeyroibHuKa. PaBHOOGE ApeHHBIN 1
PaBHOCTOPOHHUI TpeyroabHUKH. [Ipr3Haku paBeHCTBa U 000U



TPEYroJIbHUKOB. Pemenne TpeyronbHukoB. Cymma yriloB TPEyroJbHHKA.
CBoiicTBa MpSIMOYTOJIBLHBIX TPEYroJbHUKOB. Teopema [Tudaropa. Teopema
CHUHYCOB M KocuHYycOB. HepaBeHcTBO TpeyronbHUKOB. [1n01maap TpeyroabHuKa.
8. MHoroyrojibHUKH (2 1)
Buns! MHOTOYTrONIBHUKOB. [TapamienorpaMM, ero CBOMCTBA U IPU3HAKH.
[Tnomans napamienorpamma. Pom0, npsMOyronbHuUK, KBagpaT. Tpanemus.
Cpennsist muaus tpanenuu. [Inomans tpanenun. IlpaBuiibHbIE MHOTOYTOJIBHUKH.
9. Oxkpy:xkHocThb (4 4)
KacarenbHast K OKpY>KHOCTH U €€ CBOMCTBA. LIeHTpanbHbBIN U BIUCAHHBIN YIJIBL.
OKpyKHOCTB, OIIMCAHHAs OKOJIO TPEYrojabHUKa. OKPYKHOCTh, BIMCAHHAS B
TpeyrojabHUK. CBONCTBA ONMKMCAHHOIO U BIIMCAHHOT'O YETHIPEXYTOJIbHUKA. [[JIMHA OKPYKHOCTH.
[Imomane kpyra.
10. Iporpeccun: apudpmernyeckas u reomerpuyeckas (3 4)
Yucnosele nocienoBarenbHOCTU. Apudpmernyeckas nporpeccus PazHocts
apupmeTrueckoi mporpeccuu. @opmyia n-oro wieHa apuPpMeTUIecKoi
nporpeccuu. @opmysa CyMMbI N-4IEHOB apU(PMETUYECKON POTrPECCUH.
I'eomeTpuueckas nporpeccusi. 3HaMeHaTeIb T€OMETPUUYECKOM TPOrpecCuu.
®opmyia n-oro wWieHa reoOMeTpUUYECKOM nmporpeccuu. @opmysa CyMMBI N 4JIEHOB
reoMeTpuyeckoil mporpeccun. Cymma 0€CKOHEUHON T€OMETPUUYECKON ITPOrPECCUH.
11. PenieHre TpeHHMPOBOYHBIX BADHAHTOB M 3a1aHMil U3 OTKPLITOr0 0aHKa
3aganuii FTUA-9 (2 v)

KasennapHo-reMaTnyeckoe NJiaHUPOBaHNe

No Tema Komnunuecto Jara
4acoB

1 ConepkaHue 1 CTPYKTypa dK3aMEHAIMOHHOM padoThI, 1
MIpaBHJIa 3aMl0JIHEHUS] OJTAHKOB, KPUTEPUU OIEHKU.

2 AHanmM3 5K3aMEHAIMOHHON PabOTHI MPOILIOTO Yy4eOHOTO 1
rojia, pa30op TUMHYHBIX OITHOOK.

3 HarypasibHble, paniOHaJIbHBIE, UPPALMOHAIBHBIEC YHCIIA. 1

4 CooTBeTCTBUS MEXAY YHCIaMH U KOOpIUHATAMH Ha 1
KOOpAMHATHOM Jiyde. CpaBHEHHUE YHUCEIL.

5 DopMybl COKPALIEHHOTO YMHOXEHUS. 1

6 [IpeoOpa3oBaHre YHCIOBBIX BBIPAXKEHUN, COEPKAIINX

KBaJApPATHBIC KOPHHU.

7 YpaBHEHHUs ¢ OHOM NepeMeHHON. KBagpaTHbIe ypaBHEHMUS. 1

8 JpoOHo-paninoHagbHbIe YpaBHEHUS. 1

9 YpaBHEHMS ¢ IBYMsI IEPEMEHHBIMU. 1

10 | Cucremsl ypaBHEHMII. 1

11 | 3amaum, pemaeMple ¢ TOMOLIBIO YPABHEHUIN WM CUCTEM 1
YpaBHEHUM.

12 | HepaBeHnctBa ¢ 01HO# nepeMeHHON. CrucTeMbl HEPABEHCTB.

13 | Jluneitnas pyHKUUMS U ee cBOMCTBA. ['paduk nuHeHHOM 1
byHKIIH.

14 | OGparHO mponopuHOoHaTIbHAas (QYHKIMS U €€ CBOMCTBA.

15 | KBagpartuunas ¢pyHkius u ee cBoiictBa. ['paduk
KBaJPaTUYHON (QYHKIIMH.

16 | Crenennas @ynkuus. YerHas, HeueTHas QyHKIHA. 1
CBolicTBa YeTHOM M HEYETHOM CTENEHHBIX (QYHKIHIL.




17 Oco0eHHOCTH PACTIONOKEHHS B KOOPIUHATHON TIIOCKOCTH
rpauKOB HEKOTOPBIX (DYHKIIMI B 3aBUCUIMOCTH OT 3HAUCHUS
MapaMeTpoOB, BXOJAIINX B (DOPMYIIBL.

18 | 3amaum Ha nBWXKeHME. 3a7aYl HA BBIYUCICHHE 00beMa
paboThI

19 | 3amauym Ha NPOLIEHTHOE COJIEP>KaHKUE BEIIECTB B CIUIaBax,
CMECSAX U PACTBOPAX

20 | Beicora, MmeauaHa, CpeHss JUHUSA TPEYTOJIbHUKA.
PaBHOOEIpEHHBIN M PABHOCTOPOHHUN TPEYTOJbHUKH.

21 | [IpusHaku paBeHCTBA U MOI00US TPEYTOJILHUKOB. Penienne
TpeyroJbHUKOB. CyMMa yIJIOB TPEYrOJIbHHKA.

22 | CpoiicTBa NpsAMOYTOJBHBIX TPEYTOJIBHUKOB. Teopema
ITudaropa.

23 | HepaBenctBo TpeyronbHUKOB. [lmomane TpeyroibHuKa.

24 | Buasl MHOrOyroiasHuKkoB. [lapamienorpamMm, ero cBocTsa u
npu3Haku. [nomaap napamienorpamMma.

25 | Pom0, npsimoyTonbHUK, KBajpar. Tpanenus.

Cpennstist muHus Tpanenuu. [lnomans Tpanenuu.

26 | KacarenpHas K OKpYKHOCTH U €€ cBoiCcTBa. LleHTpanbHbIE U
BIIMCAHHBIE YTJIbI.

27 | OKpyXHOCTb, ONIMCAaHHAsl OKOJIO TPEYTOJIbHUKA.
OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHHUK.

28 | CpolicTBa ONMCAHHOTO U BIIMCAHHOT'O YETHIPEXYTOJIbHUKA.

29 Jnuna okpyxHocTu. Ilmomans kpyra.

30 | IlocnenoBarenbHOCTH. ApuMeTndecKas IpOrpeccHusl.

31 | ®opmyna n-oro wieHa apupmMeTuIecKoi
nporpeccuu. opmysa CyMMBbI n-4JIEHOB apu(PMETHIECKOM
IIPOIPECCHUH.

32 | ['eomerpuueckas nporpeccus. DopMmyna n-oro wieHa
TE€OMETPUUYECKON IPOTPECCHUH.

33-34 | Pemenne TpeHUPOBOUHBIX BAPHAHTOB.
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