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MOSICHUTEJIBHAS 3AIIMCKA

PaGovasi mporpamma Juisi oOydaromuxcss 7-9 KiaccoB pas3paboTaHa Ha
ocHoBe ®DemepanlbHOrO  TOCYNapCTBEHHOIO  0Opa30BaTENBHOTO  CTaHAApTa
OCHOBHOro o0Imiero oOpa3oBaHUs C YYETOM M COBPEMEHHBIX  MHPOBBIX
TpeGoBaHUH, TPEIbSBISEMBIX K MaTeMaTHU4eCKOMY OOpa30BaHHUIO, U TpaJHLUH
poccuiickoro o0pa3oBaHMs, KOTOpble O00€CIeYUBAIOT OBJIAJCHUE KIIIOYEBBIMU
KOMIIETEHIIMSIMH, COCTABJISIOIIMMH OCHOBY [UISi HENpPephIBHOIO 00pa3oBaHUs HU
CaMOpa3BHUTHS, & TakKXXe IeJOCTHOCTh OOLIeKYJbTYPHOIO, JIMYHOCTHOIO H
II03HABATEJIBHOTO pa3BUTHUs oOydaronuxcsi. B pabodeil mporpaMMe y4TeHsl UIEH U
nojoxenns KoHmenuuu pa3BUTHs MaTeMaTHdeckoro odpasoBaHus B Poccuiickoi
Denepanmu. B smoxy mudpoBoit TpaHchopmauuu Bcex cdep UeroBeYeCKOH
JeSITEHLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM 4YeJOBEKOM 0e3
0a30BOii MaTeMaTH4YeCKOW IOJATOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIIy>KHUT
OTIOPHBIM TIPEJMETOM JJisi U3Y4YeHHsS] CMEXHBIX IJUCHUIUIMH, a II0CJe IIKOJIbI
peabHON HEOOXOIMMOCTBIO CTAHOBUTCS HETIpephIBHOE 00pa3oBaHHe, YTO TpedyeT
IOJTHOIIEHHON 0a30Boii 00111e00pa30BaTeIbHON IMOATOTOBKH, B TOM YHCJIE H
MaTeMaTH4ecKoi. DTO OOYCJIOBJIEHO TeM, YTO B HAIUM JHU pacTET YHUCIIO
npodeccuii, CBS3aHHBIX C HENOCPEICTBEHHBIM IPUMEHEHHEM MaTeMaTHKH: U B
cepe 3KOHOMHUKH, U B OW3Hece, U B TEXHOJOTMYECKHX OOIACTIX, W JaXe B
ryMaHUTapHBIX cdepax. Takum o00pa3oM, Kpyr IIKOJIBHUKOB, MIJIsI KOTOPBIX
MaTeMaTHKa MOKeT CTaTh 3HAaYUMBIM IIPEIMETOM, PACILIHPSETCS.

[TpakTudeckass IMOJIE3HOCTh MaTeMaTHKH OOyClIOBIe€Ha TeM, 4YTO €€
NpeaMeTOM  SIBISIIOTCS  (DyHIAMEHTalbHble  CTPYKTYpPBl — HAIllerTo  MHpa:
IPOCTPAHCTBEHHBIE (OPMBI ¥ KOJIMYECTBEHHBIE OTHOIUEHMS OT IPOCTEHUIIHX,
yCBaWBaeMbIX B  HEIMOCPEACTBEHHOM OIBITE, [0 JOCTAaTOYHO  CIIOXKHBIX,
HEOOXOIMMBIX JIJISI Pa3BHTHS HAyYHBIX W MNPUKIAAHBIX HIed. be3 KOHKpETHBIX
MaTeMaTHYeCKMX 3HAaHWU 3aTpyJHEHO IIOHMMaHHWe IPUHIUIIOB YCTPOMCTBA H
HCIIOJI30BAaHUS ~ COBPEMEHHOW  TEXHUKH, BOCIPUATHE W  HHTEpIpeTalus

Pa3HOOOpa3HOW COLMANBHOW, SKOHOMHUYECKOW, ITOIMTHYECKOH MH(OpMalKH,



MaodpGdeKTBHA ITOBCEIHEBHAs  TpaKTU4YecKas JesTeNbHOCTh. Kaxmomy
YeJlOBEKY B CBOEH JKU3HH MPUXOAMUTCS BBIMOJIHATh PacyéThl M COCTABISATH
QITOPUTMBI, HAXOJUTh W TPUMEHATh (OPMYJbI, BIANETh MNPAKTUYECKUMHU
npuéMaMi TeOMETPUYECKUX H3MEpPeHUH M IOCTPOCHUH, UYWUTaTh HHGOPMALHUIO,
NpEeJCTaBICHHYI0O B BUIe TaONIWI, AUarpaMM U TrpapuKoB, XUTh B YCJIOBUAX
HeompeneIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHMA.

OmHOBpeMEHHO C paciiupeHueM cdep TNpUMEHEHHsT MaTeMaTUKU B
COBpeMEHHOM 00I1ecTBe BCE Oojiee BaKHBIM CTAaHOBUTCSI MaTeMaTHUYECKUM CTUIIb
MBIIIUIEHHSI, TIPOSBIISIOLINICS B OMpeNeN€HHBIX YMCTBEHHBIX HaBBIKax. B
mporecce HM3y4YeHHs] MaTeMaTHKd B apceHal NPUEMOB U METOAOB MBIIUICHUS
YelloBeKa eCTeCTBEeHHBIM O00pa3oM BKIIOYAIOTCS HUHAYKIUS U Je Ty KIHs,
o0oOIeHre W KOHKpeTH3allks, aHalu3 W CHUHTe3, Kilaccuukamus u
cucreMaTH3amus, abcTtparupoBaHue W aHanorus. OOBEKTBI MaTeMaTHYECKHX
YMO3aKJTFOYeHHH, TIpaBUIa WX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTHYECKUX ITOCTPOECHHM, CIMOCOOCTBYIOT BBIpaOOTKE yMEHHs (GOpPMYIHPOBATH,
000OCHOBBIBaTh M JOKa3bIBaTh CYXXIEHHUS, TeM CaMbIM pPa3BUBAIOT JIOTMYECKOE
MBILIUIEHWE. Beayias posib NPUHAIICKUT MaTeMaThke U B (OPMUPOBAHUU
AITOPUTMUYECKONW KOMIIOHEHTHI MBILUICHUS] U BOCIUTAHUU YMEHUW E€WCTBOBATH
[0 3aJaHHBIM aJrOPUTMaM, COBEPIICHCTBOBATH HW3BECTHbIE U KOHCTPYHPOBATH
HOBBIe. B mpoliecce perieHus 3afad — OCHOBOM y4eOHOU IeATeIbHOCTH Ha ypoKax
MaTeMaTHKd — pa3BUBAIOTCS TaKke TBOpYECKas M TMPUKIAJHAs CTOPOHBI
MBIIIJIEHHUS.

OOydeHne MaTeMaTHKe IaéT BO3MOXXHOCTH pa3BUBaTh y OOyYaroIIUXCs
TOYHYIO, PalAOHAIBHYI0 U MHGOPMATUBHYIO pedb, YMEHUE OTOUpaTh Hauboiee
NOIXOISIINE S3bIKOBBIE, CHMBOJIMYECKUE, IpauiuecKue Cpe/iCTBa TSl BEIPAKEHUS
CYXXIIEHUH M HarJIIAHOTO UX MpeICTaBICHuUsI.

HeoOXomMMBIM ~ KOMIIOHEHTOM  OO0INed  KyJbTyphl B  COBPEMEHHOM
TOJKOBAaHUH  sBJISIETCS  O0Iee  3HAKOMCTBO C  METOJaMM  ITO3HAHUS
JNEMCTBUTENIBHOCTH, TpPEACTaBIeHHEe O NpeAMeTe U MeTOJax MaTeMAaTUKH, HUX

OTJIMYHM OT METOJOB JPYTMX eCTeCTBEHHBIX M TIyMaHWTapHBIX HayK, 00



0COOEHHOCTSX MPUMEHEHHs] MaTEeMAaTHUKH [Jis PElIeHUs] Hay4YHBIX U MPUKIATHBIX
3amay. TakuMm o0Opa3oM, MaTeMaTHUYeCKoe O0pa3oBaHHE BHOCHUT CBOM BKJIAI B
dbopMupoBaHUe 00IIeH KyIbTyphl YEJIOBEKA.

N3ydyeHne MaTeMaTHKH Takke CIOCOOCTBYET ICTETHYECKOMY BOCIUTAHHIO
YeJloBeKa, MOHUMAHHUIO KpPacoThl U M3SIIECTBA MaTeMaTUYECKUX PaCCykKICHUM,
BOCIIPUSITHIO FEOMETPUUECKHX (HOPM, YCBOESHHUIO UJIE CUMMETPHUH.

[TpuoputeTHBIMU LEJAAMHU 00yYeHHsI MaTeMaTUuKe B 7-9 Kilaccax sBISIOTCS:

- (dopmupoBaHHe IEHTPAJIbHBIX MaTEMAaTHYECKUX TMOHITUHA (YHCIIO,
BeJIMUHHA, TeoMeTpudeckas (Qurypa, mepeMeHHas, BEpPOSTHOCTb, (YHKIIHS),
o0ecrieynBaIUX MPEeeMCTBEHHOCTh U IEpPCIEeKTUBHOCTH MaTEeMaTU4YECKOI0
o0pa3oBaHuUsI 00yUarOLIUXCS;

- MoJiBeieHre OOYyYarolUXCsl Ha TOCTYITHOM JJISI HUX YPOBHE K OCO3HAHUIO
B3aHMMOCBSI3M MaTeMaTHKH U OKpPYIXKalolllero MHpa, MOHMMaHWEe MAaTeMaTHKH Kak
4acTH 00IeH KyJIbTYphl YEJI0OBEYECTBA;

- pa3BUTHE WHTEJUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs,
II03HABATEJIbHOW  aKTUBHOCTH, HCCJIEAOBATEIIbCKUX YMEHUN, KPUTUYHOCTH
MBIIICHUS], UHTepeca K U3YUEHHUIO MaTeMaTUKY;

- hopMupoBanue GHyHKIIHMOHATIFHON MaTeMaTU4ecKOd IPaMOTHOCTH: YMEHUS
pacrio3HaBaTh  TPOSIBICHHS ~ MaTeMaTHYeCKUX  ITOHSATUH, OOBEKTOB  H
3aKOHOMEPHOCTEH B peallbHbIX JKU3HEHHBIX CUTyalUsX U IPU U3YYEHHH IPYrUX
y4eOHBIX  MPEeJAMETOB, MpPOSBICHUS 3aBUCUMOCTEM W  3aKOHOMEPHOCTEH,
bopMyIUpOBaTh UX Ha SI3bIKE MAaTEMaTUKU U CO3/1aBaThb MaTeMAaTHYECKHUE MOJIENH,
NPUMEHSATh OCBOCHHBIA MaTeMaTU4YeCKUW ammapar s pelleHHs IPaKTHKO-
OpHUEHTHPOBAHHBIX 3a/Jad, MHTEPIPETUPOBaTb U  OLEHUBATh IIOIY4YEHHBIE
pE3YIbTATHI.

CBSI13b C PABOUYEHN TPOT'PAMMOM BOCITUTAHMSI

Peanuzanus nmegarorudyeckumMu pabOTHUKaMU BOCIIMTATENBHOTO MOTEHIMAIA
YPOKOB MaTeMaTUKH Mpearojaraer ciaeayrolee:

- YCTaHOBJICHUE JOBEPUTENIbHBIX OTHOLIEHUNA MEXAYy IeNarorn4yecKum

paGOTHI/IKOM )51 06y‘{aIOHII/IMI/ICH, CHOCO6CTByIOIIII/IX IIOBUTHUBHOMY BOCIPHUATHIO



oOyJaromumucss ~ TpeOOBaHWM ¥  Npock0 — IMEeJaroruyeckoro  pabOTHHKA,
NpUBJIEYEHHIO WX BHUMAaHUS K 0OCy)XJaeMol Ha Yypoke uHpOpMaLuy,
aKTHBH3AIMH [TO3HABATEIBHON 1€ TeIbHOCTH;

- OOy IeHHe 00yYarouXcsl COOMOIaTh Ha ypOKe OOIIENPUHATEIE HOPMBI
TMIOBE/ICHHUS, [IPAaBUIIa OOIIEHUS CO CTAPIIMMU (IIelarorH4ecKUMU pabOTHUKAMH) U
CBEPCTHUKAMH  (OOYyYalOIIMMHUCS), MPHHIMIBI  y4eOHOHW  JUCUMIUIAHBI |
caMOOpraHu3alluy;

- TIpuUBJeYEeHWE BHUMAaHHUS OOYy4YalOIIUXCS K LIEHHOCTHOMY acCIeKTy
M3yYaeMbIX Ha ypoKax sIBJIEHHH, OpraHU3alisa uX paboTsl ¢ MOIy4aeMOi Ha ypoKe
COLIMATBbHO 3HAUUMON wuH(MOpMalMeld — WHUIUUPOBAHUE €€ O0CYKIEHUs,
BBICKA3bIBaHUs OOYYAIOIIMMECS CBOETO MHEHHUS 10 €€ MOBOJY, BBIPAOOTKU CBOETO
K Hell OTHOILLICHUS;

- HCIIOJB30BaHME BOCIMTATENBHBIX BO3MOXHOCTEW COJEep)KaHUS y4eOHOro
mpenMeTa dYepe3 JEeMOHCTpAIMio OOydarolMMCsl IPUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO TTOBEJECHUs, INPOSIBICHHUS 4YeJIOBEKONOOMs U N00pOCepHevHOCTH,
Yyepe3 MOAOOP COOTBETCTBYIOLIMX TEKCTOB [UIsl YTEHHMs, 3a1ad MJisl pPelIeHWS,
poOJIeMHBIX CUTYalUi 1711 00CYXKI€HHUS B KJIACCE;

- IpUMEHEHHe Ha ypOKe WHTEPaKTHBHBIX (OpPM pabOThl ¢ 00YyYarOIIUMHUCH:
UHTEJUIEKTYalIbHBIX ~ WTP, CTUMYJHPYIOLIMX  IO3HABaTENIbHYI0  MOTHBAIIMIO
00y4aroIuXCsi; MUIAKTHYECKOro TeaTpa, I[e IIOTyYeHHblE Ha YPOKe 3HaHUS
OOBITPBIBAIOTCS B TeaTPAIbHBIX IIOCTAHOBKAX; JUCKYCCHM, KOTOpbIE JIaroT
00y4aroIUMcsT BO3MOXKHOCTb IIPUOOPECTH OIBIT BEIEHHWS KOHCTPYKTHBHOTO
Jpanora; IpyIroBod paboTsl wiu paboTel B MapaX, KOTOPhIE ydaT KOMaHIHOM
paboTe 1 B3aMMOJIEHCTBHIO C JPYTUMH JIETHMU,

- BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE IIOMOIaroT MOAAepXKaTh
MOTHUBAIMIO OOYYalOIIUXCS K IMOJYYEHUIO 3HAHWH, HAJaKUBAaHUIO IMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMH B  Kjacce, IIOMOralOT  YCTaHOBJIEHHIO

nobpoxenaTeabHON atMocdepbl BO BpeMs ypoKa,



- opraHuzanus  wwedcTBA  MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX
o0ydJaloIuMxcsi Hal HX HEyCIEeBAalOIIUMH OJHOKJIACCHUKAaMH, [aloUIero UM
COLMAJIbHO 3HAYMMBIHN OIBIT COTPYJHHUYECTBA U B3aUMHOMN ITOMOILY;

- UHULUUPOBaHME U IMOAJEP)KKA HCCIENOBATENbCKON AeSITeIbHOCTU
ofOyyarolmuxcsi B paMKaxX peajqu3alid WMH HHAUBUAYaJIbHBIX M TPYIITOBBIX
UCCIIEZIOBATENIbCKMX IPOEKTOB, YTO JacT o0yJaroummcst BO3MOKHOCTb
NpuoOpPeCTH HAaBBIKM CaMOCTOSITEIBHOTO DELIEHHUs] TEeOpeTUYEeCKOH NpoOieMBl,
reHepUpOoBaHus U OPOpPMIIEHUSI COOCTBEHHBIX UIEH, YBaXKUTEIBHOTO OTHOLICHUS K
qy)KUM Hu7AesM, OQOpMJIEHHBIM B palboTax JApyrux uccienoBareseid, HaBbBIK
nyOJIMYHOTO BBICTYIUJICHUS IIepe]] ay IUTOpUel, apryMeHTUPOBAaHUS M OTCTAUBaHUS
CBOEU TOYKH 3pEHHUS.

Pesynbratel enauHcTBA y4eOHOM M BOCIHUTATENBHOW  JIESITEIBHOCTH
OTpakeHbl B pazzene paboueld mporpaMMbl «JINYHOCTHBIE pe3yIbTaThI»

B 7-9 knaccax y4deOHbId npeametr «Matemaruka. [IpakTHKyM IO pelieHuo
3agau», «[lpakTukymM 10 MaTemaThKe» TpaJULMOHHO H3y4aeTcs B paMKax
ClefyolumMXx y4deOHbIX KypcoB: B 7-9 kmaccax — KypcoB «IIpaktukym mo
MaTeMaTHUKe.

Cpok ocBoeHus paboueii mporpammsl: 7-9 kiaccsl , 1 rog.

KonnyectBo 4acoB B yueOHOM IjlaHe Ha uzydyeHue npeamera (34 ydyeOHble

HEJEITH)
Kypc Kunacc KonnuectBo yacoB B | KonnuectBo yacos
HEZIeIo B IOJ
«IIpaktukym | 7 kiacc 1 34
1o 8 Kiacc 1 34
MareMaTuke» | 9 kjacc 1 34
Bcero 102




COJEPXAHUE YYEBHOI'O KYPCA

Copmepxanue pabodeil mporpammbl MpeACTaBIeHO IO TroxaMm oOydYeHHs B
CIIeYIOLIUX pa3fiesiax MporpaMmbl B paMKax OTAENbHBIX KypcoB: B 7-9 Kiaccax —
KypcoB «IIpakTHKyM MO MaTeMaTHUKe»

OcHOBHBIE JMHHUU COJAEpXaHHUs Kypca MareMaTdku B 7-9 Kiaccax:
«Anrebpa» («Anrebpanyeckue BBIPOKEHHUS», «YpaBHEHUS U HEpaBEHCTBay,
«BeposiTHocTh U craTHCcTUKa»), «DyHkimm», «l'eomerpus» («IeoMeTpuueckue
burypel U ux cBoOHcTBa», «/3MepeHHE TIeOMETpUYECKUX BEIUYMH»). JlaHHBIE
JUHUHA Pa3BUBAIOTCS IapajllelIbHO, KaXJash B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOM, OJHAKO He He3aBUCUMO OJHa OT JAPYrod, a B TECHOM KOHTAaKTe H
B3auMoseicTBuu. Kpome sToro, mx oOBEIUHSET JIOTWYECKas COCTaBIISIOLIAs,
TPaIUIIMOHHO TpPHUCYIlas MaTeMaThKe M IMPOHU3BIBAIOIIAs BCE MaTeMaTHYECKHe
KypChI U COiepKaTeIbHbIe JTUHHUH.

CdhopmynupoBanHoe B denepaibHOM TOCyIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJIapTe OCHOBHOro obiiero oOpa3oBaHUs TpeOOBaHHE «yMETh OIEpUPOBATH
NOHATUSMU:  OINpeJesieHre, aKCUOMa, TeopeMa, JI0Ka3aTelIbCTBO; yMEHHe
pacrio3HaBaThb WCTUHHBIE M JIO)KHBIE BBICKA3bIBaHMS, IPUBOAUTH MpPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKa3bIBAHUS U OTPHIIAHHS BBICKA3bIBAHUI» OTHOCHTCS
KO BceM KypcaM, a GOopMHUpOBaHHE JIOTHUECKUX YMEHHM pacmpenenseTcs Mo BceM
rogaM oOy4yeHHs] Ha YypOBHE OCHOBHOro obOimero oOpa3oBanus. ConepxaHue
00pa3oBaHUs, COOTBETCTBYIOLEE MPEIMETHBIM pe3yJbTaTaM OCBOEHHS paboueit
IOpOrpaMMBbl, paclpelel€HHbBIM M0 TrojJaM OOyuYeHHs, CTPYKTYPHPOBAHO TaKUM
o6pa3oM, yTOOBI KO BCEM OCHOBHBIM, MPUHIUIHUAIBEHEIM BOIIpOcaM 00ydarolrecs
o0paliagiuch HEOJHOKPATHO, YTOOBI OBJaJleHHe MaTeMaTHYeCKHUMU MOHSATHAMH H
HaBBIKAMU OCYIIECTBIISUIOCH TOCIEI0BAaTeNbHO U MOCTYIATENbHO, C COOMI0IeHHEeM
NPUHLAINA [PEEMCTBEHHOCTH, a HOBBIE 3HAHUSI BKIIOYAINCH B OOLIYI0 CHUCTEMY
MaTeMaTHYeCKHX TMPeACTaBIeHUN OOydalolUXCs, paclIupsss W yDIyonsas eg,

o6pa3y;1 IMPOYHBIE MHOXXECTBECHHBIC CBA3H.

7 KIIACC
HavanbHuble noHsATHs reomeTpuu. Touka, mpsmas, OTpPe30K, JIy4. YTOI.
Bugsl yrios. BeprukaneHbele U cMexHble yribl. buccektpuca yria. Jlomanas,

MHOT'OYTOJIBHUK. HapaHJ'[eJ'[BHOCTB U NIEPIEHAUKYIIAPHOCTD IIPAMBIX.



Cummerpuunsle  ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOW CHMMETPHH.
IIpumepbl cHMMeETpPHH B OKpY KaloLeM MHpe.

OcHOBHBIE TOCTPOEHUSI C TIOMOIIBIO LIUPKYJIS U JTHHENKH.

TpeyronpHuK. Bricota, Menuana, OucceKkTpuca, HMX  CBOMCTBa.
PaBHOOeqpeHHBII U  PaBHOCTOPOHHHUI TPEYTOJIBHUKHU. HepaseHncTBo
TpeyroibHuka. CBolcTBa UM INpPU3HAKU PAaBHOOENPEHHOrO  TPEYroJbHHKA.
IIpu3Haku paBeHCTBa TPeYroibHUKOB.

CBolicTBa M TpU3HAKK MApaUIeTBHBIX IPSIMBIX. Cymma yTJIOB
TpeyrojbHUKA. BHellIHWe yriibel TpeyrojbHUKA.

IIpsMOyronbHbIl  TpeyroapHUK. CBOWCTBO MeOuaHbl MPSIMOYTOJIBHOTO
TPEYrojdbHHKa,  IIPOBENEHHOM K  rumoreHy3e. [IlpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOIbHUKOB. [ IpsIMOYronbHBIN TpeyrodbHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEpaBEHCTBO TpPEYTOJILHUKA, HEPaBEHCTBO O
JUIMHE JIOMaHOH, TeopeMa o OoublieM yriae U Oonblliedl CTOpOHE TpeyroJbHHKA.
IlepneHaAuKyASIP M HAKJIOHHASI.

['eomeTpuueckoe MecTo TOYeK. buccekrpuca yrima u  cepeIuHHBINA
NEPIEHAUKYIISP K OTpe3Ky Kak reoMerpuyeckue mecra TodeK. OKpyXKHOCTh U
KpyT, XopAa U AUaMeTp, UX CBOWCTBAa. B3aumHOe pacrnonoXeHue OKPYKHOCTH U
npsmoi. KacarensHas u cekymias K OKpY>KHOCTH. OKpY>XKHOCTh, BITMCAaHHas B
yroJ. BrincanHas v onucaHHasi OKpY>KHOCTH TPEeYTroJIbHUKA.

Yucna u BbIYHCIEHUS

PanuonanbHble yHcaa

JlpoOu OOBIKHOBEHHBIE U JECSTUYHBIE, NEPeX0] OT OAHON (OPMBI 3aIUCH
npobeit x apyroil. IloHsiTMe palUMOHANBHOTO 4YHCNA, 3alHCh, CpaBHEHHE,
YyIOPSIIOYMBAHUE  pPAlMOHAIBHBIX 4HCeNl. ApudMeThdeckue JeHCTBHS C
palMOHAIBHBIMU YKClIaMU. PelieHne 3amad U3 peajbHOW MPAaKTUKU Ha 4acTd, Ha
Opoou.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelleM: ONpefelieHHe, MpeoOpa3oBaHHe

BBIp&)KCHI/Iﬁ Ha OCHOBC OIIpCACIICHU S, 3aIIUCh OOJIBIIINX YHCE.



[IpoueHThl, 3anuch MNPOLEHTOB B BUJE ApoOH U ApoOH B BHE MPOLIEHTOB.
Tpu ocHOBHEIE 3a71a4M Ha MPOLIEHTHI, pellleHUe 3aa4 U3 peaJbHOU MPaKTUKH.

[IppumMeHeHUe TPU3HAKOB JEIMMOCTH, pa3lio)KeHHe Ha MHOXHUTENH
HaTypaJbHbIX YHCEIL.

PeanpHple  3aBUCHMMOCTH, B TOM 4Wcle T@psiMas ©  oOpaTHas
PONOPLUOHAIEHOCTH.

AureOpanyeckne BbIpasKeHHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUSI C iepeMeHHOoM. JlomycTuMble
3HaYeHUs NepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXy BEIMYMHAMU B BUE
dbopmyel. Beruucnenus no Gpopmynam.

[IpeoOpazoBanne OyKBEHHBIX  BBIp@XXEHHH, TOXIECTBEHHO  paBHbIE
BBIp@XXEHMs, TMpaBWJa INpeoOpa3oBaHUs CyMM U TPOU3BENEHUM, IIpaBHIIa
PacKpBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraéMbIX.

CBolicTBa CTeNeHHU ¢ HATYPAJIbHBIM MOKA3aTeJIeM.

OpnHounteHsl 1 MHorowieHsl. CteneHs MHoroujeHa. CrokeHre, BEIYUTAHHE,
YMHOXX€HHE MHOroujaeHOB. DopMysbl COKPAIIEHHOIO YMHOXEHHUS: KBajapar
CYMMBI U KBagpar pasHocTd. Dopmyna pa3sHOCTH KBaaparoB. PasmoxxeHue
MHOTOYWJIEHOB Ha MHO>KUTEIH.

YpaBHenus

VpaBHeHHe, KOpPeHb YpaBHEHHUs, IpaBWia INpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUH.

JluneliHoe ypaBHEHHWE C OJHOW NEPEMEHHOM, YUCIIO KOPHEH JIMHEHHOIo
ypaBHEHHUs, pelIeHWe JMHEeHHBIX ypaBHeHHU. (CocTaBleHUE YpaBHEHUH II0
YCIIOBHIO 3aJja4i. PellieHre TeKCTOBBIX 3aa4 ¢ IOMOILBIO YPAaBHEHU.

JIuHeliHOe ypaBHEHHE ¢ IByMS NepeMeHHBIMU U ero rpaduk. Cucrema AByX
JUHEHHBIX YpaBHEHUW C JByMs IlepeMeHHBIMHU. PelleHue cucrem ypaBHEHUMH
CIIOCOOOM TOJCTAaHOBKH. [Ipvmepbl pelleHHs] TEeKCTOBBIX 3aJad C IIOMOLIBIO
CUCTEM ypaBHEHUHU.

Koopaunatsel u rpadpuku. PyHkuuu
Koopaunara Touku Ha mnpsMoil. YucioBble NpPOMeEXyTKH. PaccrosHue

MEXAY ABYMSI TOYKaMU KOOPJAUHATHOMN IPSIMOMA.

[TpsimoyronbHas cuctemMa koopauHat, ocd Ox u Oy. Abcrucca U opAMHATa



TOYKH Ha KOOPAMHATHOH IIocKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (OpMYIaMH.
Yrenne rpaduKoB peasbHBIX 3aBUCHMOCTeH, QyHKIUsI, €&  rpaduk.

['pacdux ¢Gynkuuu. ['padguyeckoe pelieHHe JIMHEWHBIX YpaBHEHHH U
CHCTEM JINHENHBIX ypaBHeHHH. [IpecTaBneHye 1aHHBIX B BUE TaOJIHII, JHarpaMm,

rpadukos.

3amoyiHeHUe TaOJML, YTeHHe U IIOCTPOeHHE Juarpamm (CTOJIOHMKOBBIX
(cTonbuaThix) ¥ KpyroBbIX). UTeHHe rpad)MKoB peasbHbIX MPOIEeccoB. M3Bneuenue

I/IH(bOpMaLII/II/I U3 JuarpamMm U Ta6JII/II_I, HCIIOJIb30BAHUE U UHTEPIIPETAIHUA JaHHBIX.

OnwucarenpHasi CTATHCTHKA: cpeaHee apI/I(i)MCTI/ILIeCKOC, M€anaHa, pa3smax,
HauOoJIblllee M HaWMEHBIIlee 3HAYEHHS Ha6opa YHCJIOBBIX JOaHHBIX. HpI/IMepBI

CIIy4allHOM U3MEHYUBOCTH.

Cry4aliHbpIl 5KCHEpHUMEHT (OIBIT) U Cily4yaiiHoe coObiTHe. BeposTHOCTH U
yacToTa. Pojib MajlOBEpOSTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHH B MPUPOJIE
1 B oO1ecTBe. MoHeTa U UrpanbHasi KOCTh B TEOPUH BEPOSITHOCTEA.

I'pad, Bepmmuna, pedpo. CreneHb BepumHbL. Ywmcno pébep U cymMMapHas
creneHb BepliuH. IIpencraBnenue o cesa3HocTH rpada. Llemw u mmkiel [Tyt B
rpadax. O6xoxn rpada (vitnmepoB myTh). I[IpeacraBieHne 06 OpPHEHTHPOBAHHOM
rpade. Pemenue 3aa4 ¢ momoursio rpados.

8 KIIACC

YeTbIpEéXyrojibHHKH.

[lapannenorpaMM, ero npu3HakKd U cBoiictBa. YacTHble  ciydau
NapajljIesIorpaMMoB (IIpsIMOYTOJIBHUK, pOMO, KBaapaT), MX MMPU3HAKHA U CBOMCTBA.
Tpaneuusi, paBHOOOKasi Tparemus, €€ CBOHCTBA M IPU3HAKH.

IIpsiMoyrosbHas Tpaneuus.

Meron ynBoenus menuansl. LlenTpanbHas cumMmerpusi. Teopema @aneca u
TeopeMa O MPONOPLUUOHAIBHEIX O0Tpe3kax. CpeHue JUHUH TPEyTroJbHUKA U
Tpaneuuu. LleHTp Macc TpeyroybHUKA.

ITonobue tpeyronpHuKoB, kKodbduiment nomodus. [lpusHaku mOHOOHS
TpeyrojJbHUKOB. [I[pumeHeHue moo0us Mpy peleHruy MpakTUYeCKuX 3a1ay.

CpoiicTBa muiomaneil reomerpuyeckux ¢uryp. @opMynsl i IUIOIALN

TpeyrojibHUKa, IapajuienorpaMma, pomba u Tparneuud. OTHOIIEHHE IUTOINAAeH
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NoJ00HBIX (uryp.

Bbruncienune miomaneii TpeyronsHMKOB . MHOTOYTOJEHUKOB Ha KJIETYATOlH
Oymare.

Teopema Iludaropa. Ilpumenenne Teopems! Iludaropa mpu pereHHu
IPaKTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIiid MPSMOYTOJBLHOTO TPEyTrOJIbHHKA.
OCHOBHOE TPUIOHOMETPHYECKOE TOXIeCTBO. TpUrOHOMeTpHYeckHe (YHKIHH
yrioB B 30°, 45° u 60°.

BryicaHHble ¥ LEHTpabHBIE YIVIBI, Yrol MeX.Iy KacaTelbHOH M XOPHOiL.
Yriel  MeXOy — XopmaMu M CeKyIUMMH. BruMcaHHBlE W ONMCAHHbBIE
YeTBIPEXYTONbHUKH. B3anWMHoe pacrmonoxeHrne ABYX OKpyHocTeil. Kacanue
OKpyxHOCTel. OOLIMe KacaTeNbHbIe K IBYM OKPYKHOCTSIM.

Yucna 1 BIYHCTEHHSA

KBanparueii xopeHp u3 umcna. [loHsTHe 06 HppAIMOHAIBHOM YHCIIE.
HecsitnyHble TPUONMKEHUsS UPPALMOHANIBHBIX urcell. CBOMCTBA apHdMETHIECKHIX
KBaJIPaTHBIX KOPHEH U MX NMPUMEHEHHE K NPeoOpa30BaHUIO YUCIIOBBIX BEIPAKEHUH
U BBIYUCIIEHUSIM. [[eiCTBUTENIBHBIE YHCIIA.

Crerens ¢ UenbIM MokasareneM  eé coiicTsa. CTaHmapTHas 3aIUCh YUCIA.

Ajredbpanyeckue BbIpaxKeHHs

KBanpathbiii  TpéxuieH; pasloXeHHe KBa[paTHOTO TpéXdyiIeHa Ha
MHO>XHTEJIH.

AnreOpanyeckas 1po6s. OCHOBHOE CBOMCTBO aireGpandeckoi IpoOu.
CrnoxeHue, BbIYMTaHHME, YMHOXEHHe, JelleHHE aireOpandyeckux Jpobeil.
PanyonansHble BEIpaXXeHUsI U UX peoOpa3oBaHue.

YpaBHeHHsI U HepaBeHCTBA

KBampartHoe ypaBHeHue, (opMynTa KOpHeW KBaJpaTHOrO ypaBHEHHS.
Teopema Buera. Pewlenue ypaBHeHHH, CBOISIIMXCS K JIMHEMHBIM U KBaJPaTHBIM.
[Ipocreiimme qpoOGHO-palMOHATbHEIE YPaBHEHHS.

['paduyeckas MHTEprpeTays ypaBHEHHUI ¢ IByMs IIEPEMEHHBIMHE H CHCTEM
JIUHEWHBIX YPaBHEHWH C JBYyMS I€PeMEHHBIMH. [IpUMephl pelIeHHs CHCTeM
HEJTMHENHBIX YPaBHEHUHN C IByMs IIEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a1ay4 aJire0pandecKkum CII0CO0OM.



Yucnosele HepaBeHCTBa U UX CBoiicTBa. HepaBeHCTBO ¢ OIHOM MepeMEHHOI.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHElHble HEpaBEeHCTBA C OJHON IepeMEHHOM.
CucteMbl IMHENHBIX HEPABEHCTB C OJJHOU TIEpEMEHHOM.

DyHKIHH

ITonsitne ¢ynkmun. OOnacTe onpefeseHHs W MHOXECTBO 3HAYEHUH
¢yukuuu. CriocoOb! 3ananus GyHKITHIA.

I'padux dynkuuu. Urenue cBoicTB (yHKIMU 10 eé rpaduky. [Ipumeps
rpaguKoB (YHKIUH, OTpaXKAIOUINX peajbHble MpOoIecchl. OYHKIMH OICHIBAIOIIHE

NpSIMYIO U 0OpaTHYIO MPONOPIMOHAIBHBIE 3aBUCMOCTH UX IPa(UKH.

IIpencraBneHue JaHHBIX B BUeE TabIuIl, quarpamMm, rpadukos.

MHO)KCCTBO, OJICMEHT MHOXECTBA, IIOAMHO>XECTBO. OnepauHH Hanqg
MHO>KECTBaMU: 06’BelII/IHeHI/Ie, MEepEeCCUYCHUEC, MOIIOJIHCHHUE. CsoiicTBa onepaunﬁ
HaJl MHOXECTBaMHU: IIE€PEMECTUTEIIBHOEC, COYETATEIBbHOE, paCIpPECACIMTEIIBHOE,
BKJIIOUeHus. Vcrnosp3oBaHue rpa(bnqecxoro Npe€ACTAaBJIICHUA MHOXECTB JJIA

OIIMCaHUA pCAJIBHBIX ITPOLECCOB U HBHCHHﬁ, ITIpU pCIICHHH 3aJad4.

I/I3MepeHHe pacCc€rBaHus JaHHBIX. I[chepcnﬂ H CTaHOapPTHOE OTKJIOHECHHEC

YHUCJIOBBIX Ha60pOB. I[I/IanaMMa pacce€uBaHus.

OneMeHTapHble COOBITHS cCiyd4aiHOro ombiTa. CiydaiiHele  COOBITHS.
BepostHOCTH COOBITHA. OnsIThI C PaBHOBO3MOXKHBIMHU
3JIeMEeHTapHBIMUCOOBITUSMU. CiydaiitHblil BEIOOP. CBsI3b MEXIy MaJOBEPOSTHEIMH

U IIPaKTU4Y€CKU OOCTOBEPHBIMH COOBITHSIMH B IIpupoxae, O6HleCTBe " HayKe.

HepeBo. CBolicTBa JepeBbEB: E€IMHCTBEHHOCTb IIYTH, CYIIECTBOBaHHE
BUCSYEH BEPIIUHBI, CBA3b MEXIY YUCIOM BepLIMH U 4ucioM pédep. [IpaBuio
yYMHOXeHUs. Perienne 3ai1a4 ¢ moMoInpto rpados.

[IpotuBomnonoxHele coObiTusd. [uarpamma Oiinepa. OObequHeHHEe W
nepeceuenre  coObITHil. HecoBmecTHble coObiTHs.  DopMmyna  CIOXKEHHS
BEPOATHOCTEN. YCIIOBHasl BepOSTHOCTh. IlIpaBuino ymHoxeHus. HesaBucumble
cooOpiTusi. IlpencraBneHue sSKcriepuMeHTa B BHJIE JepeBa. PellleHuwe 3amad Ha
HAaXOXJIEHHE BEpPOATHOCTEW C IOMOLIBIO JepeBa CIy4YalHOro JKCIEPUMEHTA,

auarpaMm Ditiepa.
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Cunyc, KocuHyc, TaHreic yriaoB or O gmo 180?. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXAeCTBO. DOPMYIIbI IPUBEICHHUS.

Pertenre TpeyroipbHHKOB. TeopeMa KOCHHYCOB U TEOpPeEMa CHHYCOB.
PelleHre MNpakTHYECKUX 3aad C HCIOJIb30BAaHHEM TEOPEMBl KOCHHYCOB  H
TEOpPEMBI CUHYCOB.

[TpeoGpa3oBanue nmoxobus. [Tonobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mpOU3BENEHHH OTPE3KOB XOPJ, TEOPEMBI O IPOM3BEICHHUU
OTPE3KOB CEKYIIHNX, TeOpeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, [miuHa  (MOAYNb)  BEKTOpa, COHAINPABIIEHHBIE  BEKTODEI,
MPOTHBOIIOJIOKHO  HAIlpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OMEpalldd HaJ BEKTOpaMu. Pa3nokeHue BEKTOpa IO IABYM
HeKOJIMHeapHbIM BekTopaM. KoopaunHatsl BekTopa. CKajspHOe INpOU3BEIECHHE
BEKTOPOB, IPUMEHEHUE JIs1 HAXOXKACHHUS JJIUH U YTJIOB.

JlekapTOBBbI KOOPAUHATHI Ha IJIOCKOCTH. Y paBHEHHUs NPSMON M OKPYXKHOCTH
B KOOpJMHATaX, MepecedyeHrue OKPY)KHOCTeH U NpsAMBIX. MeTox KOOpIWHAT U €ro
npumeHenye.[IpaBuibHbIE MHOTOYTOJNBHUKH. JlmMHaA OKpyXHOCTH. I'pamycHas u
pajuaHHas Mepa yria, BBUHCIEHHE JUIMH Iyr OKpy»KHocTed. Ilmomane kpyra,
CEeKTopa, CerMeHTa.

JIBUMKeHHUs TUIOCKOCTH M BHYTPEHHHE CHUMMETpUHM (UTyp (3JIeMEHTapHbIE
npexacrasnenust). [lapannensHslil nepesoc. I1oBopoT.

Yucia ¥ BEIYUCIEHUS

JleficTBUTENbHBIEC YUCIIA

PanuoHanbHbIE YKCIIa, UPPAlMOHABHbIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
JecaTUYHBIE IpoOu. MHOXECTBO eHCTBUTENBHBIX YUCENl; IECHCTBUTEIbHBIE YHCIIA
KaKk OeCKOHEYHBIEe MeCSITUYHble ApoOH. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEXy MHO)KECTBOM JICHCTBUTENIBHBIX YUCET U KOOPJAMHATHOM MPAMO}A.

CpaBHeHHE JEHCTBHUTENBHBIX 4YHCeNd, apu(pMETHYECKHe MIEHCTBUS C
NeHCTBUTEILHBIMM YUCJIAMU.

W3mepenusi, TpUOIMKEHUS, OLEHKH

PasMepbl OOBEKTOB OKpYXAIOLIEr0 MHpa, MIMTEIBHOCTh IPOLIECCOB B

OKpYKalolleM MHUDE.



[pu6nmKEHHOEe ~ 3HAaueHWe  BEIUYMHBI,  TOYHOCTH  NPUOIMIKEHHS.
Oxpyrnenue uuceln. [IpUKKUaKa U OLleHKa pe3yJIbTaTOB BHIYMCIICHUH.

YpaBHEHHs U HEPABEHCTBA

VpaBHEeHHS ¢ OJHOM NEPEMEHHOM

JluHeitHOe ypaBHeHue. PellleHre ypaBHEHUH, CBOAALINXCS K JINHEHHBIM.

KBanpaTHoe ypaBHeHUe. Pelienre ypaBHEHHH, CBOISIIMXCS K KBaJpaTHBIM.
BukBajpaTHOe ypaBHeHHe. [IpuMepsl pellleHHsl ypaBHEHHH TpeThel U YeTBEPTOU
CTerneHel pa3ioKeHUEeM Ha MHOXKUTEIIH.

Pewrenue qpoOHO-pallOHATIBHBIX YPABHEHHH.

Pelienne TEKCTOBBIX 3a/1a4 alNredpandecKuM METOIOM.

Cucremsl ypaBHEHUHI

YpaBHeHME C IBYyMsI IepeMEHHBIMU U ero rpa¢uk. PeineHne cHCTEM ABYX

JIMHEHHBIX YpaBHEHHI ¢ IBYMs [lepeMeHHBIMA. PellieHne chcTeM AByX ypaBHEHHI,

OIHO M3 KOTODBIX JIMHEHWHOe, a JApyroe — BTOpoH crenenu. I'paduueckas
HHTEPIIPETAIHs] CUCTEMBI YPaBHEHHH C IBYMSI IEPEMEHHBIMU.

Pemienye TEKCTOBBIX 3a/1a4 allreOpanyeckKuM CIIoCOOOM.

HepasencTBa

YucioBble HEPaBEeHCTBA U UX CBOMCTBA.

PelieHre JTMHEHHBIX HEPABEHCTB C OJHOW IepeMeHHOH. PerieHue cucteMm
JIMHEMHBIX HEPaBEeHCTB C OXHOM mepeMeHHOW. KsanpaTHble HepaBEeHCTBA.
['paduueckas HHTEpIpeTalys HEPABEHCTB W CUCTEM HEPAaBEHCTB C JABYMA
NepeMEeHHBIMHU.

OyHKIUHU

KBanpartuunas Qynkuus, eé rpadux u cpoiictsa. Ilapabona, KOOPIUHATEL

BepILIMHEI 11apaboIIbl, 0Ch CHMMETPUH MapaboIbL.
I'paduku QyHKUUH ;M UX CBOMCTBA. = =

UucioBble MOCIEN0BATEIBHOCTH

OrmpeieNieHne U CII0CO0BI 3aaHUs YUCIOBBIX MOCIEA0BATEIBHOCTEH

[ToHATHE YHUCIIOBOM IOCIENOBATEIFHOCTH. 3aJaHHe II0CIeN0BaTEeIbHOCTH
peKyppeHTHO! (GopMyJI0i 1 HOPMYJIOi N-ro YieHa.

Apudmernyeckas ¥ reoMeTpHYECKasi MpOrpeccun

ApudmeTnyeckass U reomerpuyeckas nporpeccud. OopMynbl n-ro 4ieHa



apu(pMETHIECKOM U reOMEeTPHUYECKON MPOrPeCCUii, CyMMBI IIEPBBIX N YJIEHOB.
N300pakxeHne YIeHOB apU(PMETHUECKOM M TIeOMETPUYECKOH IPOrpeccHuit
TOYKaMH Ha KOOPAWHATHOM TUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHUAIBHBIA POCT.

CnoxHsle IMPOLCHTHI.

[pencraBieHre JaHHBIX B BHUAe TabiML, [QuarpaMM, TIpaQuKoOB,
MHTEPIIpETAlHs TaHHbIX. UTeHHe U MOCTpOeHHe TaOJHL, JUarpaMmM, rpa@uKoB 110

pe€aIbHBIM JaHHBIM.

IepecranoBku u ¢akropuan. CoyeTaHus ¥ YUCIO COYETaHHWM. TpeyrojabHUK
[Nackays. Pemenue 3amad ¢ HCIOJIb30BaHMEM KOMOMHATOpUKH. I'eoMerpuyeckas
BeposATHOCTh. CIllydallHBIA BBIOOp TOYKM M3 (GUIYphl Ha IJIOCKOCTH, U3 OTPE3Ka

" U3 OYI'd OKPY>XHOCTH.

Hcneiranre. Ycnex u Heynada. Cepusi MCIBITaHWM 1O IIEPBOrO ycIexa.
Cepust ucneiTanuit bepHyiumn. BeposTHocTM COOBITMH B CEpUH MCIBITAHUM
bepnymm.

CryuaifHasi BelMUMHA U paclpelie]ieHHe BeposATHOCTe. MaremaTtuueckoe
oxumganue u gucnepcus. [Ipumepbl MaTeMaTH4YecKOro  OXHIAHUS — Kak
TEOPETHYECKOT0 CPEeJHEero 3Ha4eHHUs BEIWYUHBI. MaTeMaTH4ecKkoe OXHIaHHe U
JUCTIEpCHsl CIIy4aiiHOW BEJIWYMHBl «YUCJIO YCIEXOB B CEPUH HCIIBITAHUM
bepuymny.

[ToHusaTre o 3aKoHe OONBIIMX yucelsl. V3mMepeHue BEpOATHOCTEN C ITOMOIIBIO

yacToT. Postb 1 3HaYeHne 3aKkoHa OOJBIINX YUCET B npupoae u O6H.IBCTB€.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA YUEBHOI'O KYPCA
OcBoenne yyeOHOro mpenmera «IIpakTukyM Mo MareMmaTHKe» Ha YPOBHE
OCHOBHOro ob6imero oOpa3oBaHus oOOecneunBaeT JOCTHIKEHHE CIeIyHOIIMX

JIMYHOCTHBIX, METAIIPEAMETHLIX U ITPEAMETHBIX 06pa30BaTe.TIBHBIX PE3YIBTATOB.

JJMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS TMPOrpaMMbl yueOHOro IpeaMera
«Maremartuka. [IpakTukyM no permeHuro 3anau», «lIpakTUKyM MO MaTeMaTHKeE»
XapaKTePU3yOTCS:

IlaTpuoTHYeckoe BOCIIUTAHHE:

MpOSIBJIEHUEM HHTepeca K TMpOIUIOMYy U HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOLIEHHEM K  JOCTHIXKEHHUSIM  POCCHUHCKHUX
MaTeMaTUKOB U POCCHUMCKOM MaTEMaTHUYE€CKOM IIKOJIBI, K HCIIOJIb30BaHUIO 3THUX
JOCTIDKEHUH B IPYTHX HayKax M NMPHUKIaJHBIX chepax.

I'paskapaHckoe H JyXOBHO-HPaBCTBeHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEN Ipa’kIaHWHA U PealIU3alliU €ro
npaB, MpPEICTaBICHHWEM O MaTeMaTH4YeCKUX OCHOBax (YHKIMOHHPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SIBIECHHH, MpOLELyp IpakJaHCKOro obuiectBa (BBIOOPH,
OTIPOCHI U TIp.);

FOTOBHOCTBIO K OOCY)XIEHHIO OSTHYECKMX MpoOieM, CBS3aHHBIX C
NPaKTUYECKUM NPUMEHEHUEM JOCTH)KEHHMH HayKH, OCO3HAaHHMEM BaXHOCTH
MOPaJIbHO-3THUECKUX IPUHIUIIOB B AEATEIBHOCTH YYEHOTO.

TpyaoBoe BocniuTanue:

YCTQaHOBKOW Ha AaKTUBHOE Y4YacTH€ B pELIEHUU MPAKTHYECKUX 33134
MaTeMaTUYeCKOW HaIpaBIEHHOCTH, OCO3HAaHHUEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMs Ha MPOTSDKEHUH BCeW JKU3HHM IS YCIELIHOM MpodeccHOHaNbHOM
NESTEIbHOCTH W pPa3BUTHEM HEOOXOJMMBIX YMEHHH; OCO3HAHHBIM BBIOOpOM H
IIOCTPOEHUEM MHIUBUAYAJIBHON TPaeKTOPUU 00pa30BaHUS U KU3HEHHBIX IUIAHOB C

Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN.



JcTeTHYECKOEe BOCIIUTAHHE:

CIOCOOHOCTBIO K OMOLMOHAJIBHOMY U  OICTETHYECKOMY BOCIIPHSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajad, pelIeHWHd, pacCyXXICHWW; YMEHHIO BHIETh
MaTeMaTHU4ecKHre 3aKOHOMEPHOCTH B UCKYCCTBe.

LleHHOCTH HAYYHOT0 MO3HAHHUS:

OpHEHTaLUeHd B [EeSITEIbHOCTH Ha COBPEMEHHYIO CHCTeMY Hay4YHBIX
IpeACTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsS HYeJOBeKa, MPHUPOILI U
obmiecTBa, NMOHUMaHUEM MaTeMaTHUeCKOH HaykKu Kak cdepbl 4YeloBedecKOm
NeSITeIbHOCTH, STAloB €€ pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS LIMBHJIH3ALIHM;
OBJIaZICHUEM SI3bIKOM MaTeMaTHKH U MAaTeMaTH4YeCKOH KyJIbTypol KaK CpeICTBOM
MO3HAHUS MHpa; OBJIAJEHHEeM IPOCTEHIIUMH HaBBIKAMH HCCIIEI0BATEIbCKOM
JeSITeIbHOCTH.

®uzuyeckoe BocnHTaHHe, (OPMHPOBaAHHE KYJbTYpPbl 310pOBbSI H
IMOLHOHAJIBHOI0 GJIaronoy4ns:

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTH4ecKue 3HaHWs B HHTepecax CBOEro
3M0pOBbsl, BEIEHMUs]  3IOpOBOro  obOpaza  KU3HM  (3IOpPOBOE  IHUTAHHUE,
cOaaHCHPOBAaHHBIN pEeXHM 3aHATUH UM OTHbIXa, peryJsipHas ¢u3ndeckas
aKTUBHOCTH); C(GOPMHUPOBAHHOCTHIO HaBbIKAa peQUIeKCHH, NPU3HAHHEM CBOETo
IpaBa Ha OIIMOKY U TAKOT'o )K€ IpaBa APYroro yeaoBeKa.

JKO0JIOrHYecKOe BOCIIUTAHHUE:

OpHeHTalel Ha MpUMEeHeHHe MaTeMaTHUeCKUX 3HaHUW A7 pellieHHs 3afad
B 00JacTH COXPaHHOCTH OKpYJXKarolled Cpeasl, IUIAHUPOBAHUS IIOCTYNKOB U
OLEHKA HUX BO3MOXHBIX IOCJIEACTBHM [UIsl OKpYJXKalOLedl cpeabl; OCO3HAHUEM
r7100aIbHOTO XapaKTepa dKOJOTHUECKUX MPodsieM U IMyTel UX perlieHusl.

JInuHOCTHBIE pe3yJabTaThbl, obecneyHBaloHe ajanTanuio
o0yyamerocss K H3MEHSIOIIUMCSI YCJOBHSIM COLHAJIBLHOH H NPHPOAHOH
cpeabI:

FOTOBHOCTBIO K JEWUCTBUSIM B YCIIOBHUSX HEOIpeAeIEHHOCTH, MOBBILIECHHIO

YPOBHS CBOEH KOMIIETEHTHOCTH qepe3 MPAKTHICCKYIO ACATCIIBHOCTh, B TOM YHUCJIC



YMEHHE YYHUThCS Yy APYTHX JofeHd, IMpHoOpeTaTb B COBMECTHOW MAESTENBHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 ONBITA APYTHX;

HEOOXOAMMOCTBIO B (OPMHPOBAaHUM HOBBIX 3HAHWM, B TOM YHCIE
(GopMyTHpOBaTh UEH, TIOHATHS, TUIOTE3Bl 00 OOBEKTAX U SABJICHUSX, B TOM YHUCIe
paHee HEW3BECTHBIX, OCO3HaBaTh JeQUIMTEl COOCTBEHHBIX 3HAHMH H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CUTYallMIO, BOCIPUHHMATh
CTPECCOBYIO CHTYallMI0 KaK BBI3OB, TpeOYyIOIIMM KOHTPMEP, KOPPEKTUPOBATh
NpUHMMaeMble pelIeHus M AeicTBUsA, (OPMYIMPOBAaTH W OLEHUBATH PUCKUA U

II0CJIEACTBUSI, POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHBIE pe3yIbTaThl OCBOSHHUSI MPOrpaMMBbl Y4eOHOro IpeaMeTa
«MaremaTrka. IIpakTHKyM 10 pelleHuro 3axau», «IIpakTHKyM o MaTeMaTHKe»
XapaKTepH3yITCs OBIIQJIEHUEM  VHUBEPCANbHbIMU NnO3HAeame1bHbIMU
Oelicmeusmy,  YHUBEPCANbHbIMU — KOMMYHUKAMUGHbIMU — OCUCMEUIMU U
VHUBEPCANLHOIMU  Pe2YSIAMUSHBIMU  OCUCMEUAMU.

1) Vuueepcanvrvie no3HasamenbHble OUCMEUs obecneuugarom
opmupoearue 6az0661X KOSHUMUSHLIX Npoyeccos obyuarouwuxcs (océoeHue
Memoo08  NO3HAHUSL — OKpYJcaowje2o  Mupa,  NpuMeHeHue  02UYeCcKux,
UCCNe006amenbCKUX onepayutl, yMeHui pabomams ¢ ungpopmayue).

basoBble JiornyecKue J1eHCTBHA:

e BBIABJIATH M XapaKTEPU30BaTh CyILECTBEHHbIE NPU3HAKA MaTEMaTHYEeCKUX
00BEKTOB, ITOHITHH, OTHOILIEHUNA MEXY OHATUIMH,

« (OPMYJIUPOBATh OINpeJeeHHs IOHATUH; yCTaHABIMBAaTh CYLIECTBEHHBIH
npusHaK KiaccH(UKAlWKM, OCHOBaHHUS JUI OOOOIIEHWS M CpaBHEHHs, KPUTEPHH
IIPOBOIUMOTO aHAJIN3a,;

« BOCIIPUHUMATH, (OPMYJIHpOBaTh W  INPEOOPA3OBBIBATE  CYXKACHHS:

YTBEPAUTEIIbHBIE U OTPHULIATCIIbHBIC, €IUHUYHBIC, YaCTHBIC U 061111/16;



e YCIJIOBHbBIE; BBISBJISITH MaTeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aWMOCBS3H
U TPOTUBOpEeUHs B (paKTax, JaHHBIX, HAOIIOAEHUAX U YTBEPKICHUSIX;

o MpejuiaraTh  KpPUTEPUM [  BBIABIEHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHIA;

e JIeJIaTh BBIBOJBI C HKCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, NENYKTHBHBIX U
HUHIYKTHBHBIX YMO3aKITFOUeHHH, YMO3aKIIOUeHUH 110 aHAJIOTUH;

« pa3bupaTh JOKa3aTelbCTBA MAaTeMaTHUECKUX YTBEP)KICHWH (TIpsMble U
OT TPOTHUBHOIO), IPOBOJUTH CaMOCTOSITEIbBHO HECJIOXKHBIE JO0Ka3aTelbCTBa
MaTeMaTHYeCKhX (aKTOB, BBICTPAaWBaTh apryMEHTAIUIO, NPUBOAUTH IMPUMEPHI
U KOHTPIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE PaCCyXACHHUS;

o BBIOMpaTh CIOCOO pelleHUss y4eOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BapUaHTOB  peLIeHHs,, BbIOMpaTh Haubosee MNOAXOMAIMA ¢ y4ETOM
CaMOCTOSITEIFHO BBIZIEJIEHHBIX KPUTEPUEB).

ba3oBble ncclieoBaTe1bCKue AeHCTBHA:

+ HCIIOJIB30BATh BOMPOCH KaK UCCIIEe0BATEIbCKUI UHCTPYMEHT [T0O3HAHHUS,

+ (opMyIHpOBaTh BOMIPOCHL, (HUKCHUPYIOIIUWE MPOTUBOpEYHE, NpodiIEMy,
CaMOCTOSITEIPHO YCTAHABIMBATh HCKOMOE U JJaHHOE, (POPMUPOBATh TMIIOTE3Y,

¢ ApPryMEHTHUPOBATh CBOIO MO3ULIUIO0, MHEHUE;

¢ IPOBOJWUTH IO CAMOCTOSTENBHO COCTaBICHHOMY IUIAHY HECIOXHBIN
SKCIIEPUMEHT, HEOOJNBIIOe KCCIIEIOBAHHEe [0 YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MeX 1y cO00ii;

¢ CaMOCTOSITENIEHO (OpMYJTUPOBATH 000OIIEHHUS U BBIBOJBI 10 PE3yJIbTATaM
NPOBEEHHOTO  HAOMIOJEHHUS, MWCCIENOBaHMsA, OLEHUBATh  JIOCTOBEPHOCTH
TIOJTy4eHHBIX Pe3yJIbTaTOB, BEIBOAOB U 00OOILEHHH;

¢ IPOTHO3MPOBATh BO3MOXKHOE paA3BUTHE IIpOLIECCa, a TAaKKe BBIIBUIaTh
MPETOI0KEHNS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

PaGora ¢ undgopmanuei:

e BBIBIIATH HEIOCTATOYHOCTh M M30BITOYHOCTH HMH(OpMalUH, NaHHBIX,
HEOOXOUMBIX ISl pELIEHUS 3aauH;

o BEIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBaTh U HHTEPIPETHPOBATH
HH()OPMAIUIO Pa3TUYHBIX BUIOB U (POPM IIPEACTaBIEHHUS;

« BoIOMpaTh (opMy IpeiacTaBieHUs HHGOPMalUMUd U WUIIOCTPUPOBATH



pellaeMble  3aJa4yd  CXeMaMH{, JAMarpaMMaMm#, WHOM rpabuko H  HX
KOMOWHAIIMSIMU,

 OLEHMBATh HAAEXKHOCTb MH(POPMALUM 10 KPUTEPUSM, IpeII0KEHHBIM
y4HUTeIeM WX chOPMYITHUPOBAHHBIM CaMOCTOSTENBHO.

2) Yuueepcanvnvie kommynuxkamusHsle Oeticmeus obecneuusarom
chopmuposanHocmy COYUATLHBIX HABLIKOE 0OYYAIOUJUXCA.

O6wenue:

o BOCIIpUHUMAThb M (OPMYyJIHUpOBaTh CYXAEHHS B COOTBETCTBHU C
YCJIOBUSIMU U LIEJISIMH OOLICHHUS;

¢ SICHO, TOYHO, IPaMOTHO BBIPaXKaThb CBOIO TOYKY 3PEHHS B YCTHBIX H
INMCBMEHHBIX TEKCTaX, JaBaThb IIOSICHEHHUS II0 XOAY peIIeHHs 3aayH,
KOMMEHTUPOBAaTb IIOJlyY€HHBIH pe3yJapTaT; B XOIe OOCYXIEeHHsS 3aJaBaTh
BOIIPOCHI IO CYILIECTBY OOCYXIaeMOH TeMbl, MpoOJeMbl, pelraeMol 3amadyH,
BBICKA3bIBaTh WJIEU, HALIEJICHHbIE HA TIOUCK PeLIeHMS,

e COIIOCTABJIATH CBOMU CYXJAEHHUS C CYXIEHUSIMH JPYTHX YYaCTHHUKOB
auasora, 0OHapy KUBaTh pa3INyue U CXOACTBO MO3ULIUH;

+ B KOpPPEKTHOU (hopMe popMyTupoOBaTh pa3HOTIIACHS, CBOM BO3PaXKEHHUS,

o MPEICTABIATb  pe3yJNbTaThl  peLIeHHus  3aJadyd,  OSKCIIEpUMEHTa,
HCCIIeI0BaHMUsI, TPOEKTa;

¢ CAMOCTOATENIBHO BbIOMpaTh (OpMAaT BBICTYIUIEHHS C Y4YETOM 3aady
Ipe3eHTalluU U 0COOEHHOCTEH ay AUTOPHUH.

CoTpyaHuyecTBo:

e IIOHMMAThb M  HUCIOJB30BaTb  IIpeUMMyLIecTBa  KOMaHAHOM U

HHI[HBHIIyaJILHOﬁ pa6OTI>I IIpyu p€IICHUHN yqe6Hbe MaTeMaTH4YCCKHX 3a1a4,

o IPUHMMATh  LeJb  COBMECTHOM  JEATENbHOCTH,  IUIAHHUPOBATH
OpraHU3allil0 COBMECTHOH paboThl, pacnpenensTh BUIsl paboT, JOroBapHBaThC,
o0CyXJaTh MPOLECC U pe3ybTaT paboThl;

o 000011aTh MHEHHUs HECKOJBKHX JIIOJEH; y4acTBOBaTh B TIPYIIOBBIX
popmax paboTe! (06cykneHus, 0OMEH MHEHUSIMU, MO3TOBBIE LITYPMEI U IIp.);

e BBINOJIHATH CBOKO 4acTh pabOThl U KOOPAWHUPOBATH CBOU IEHUCTBHS C
OpYTHMH YJI€HaMU KOMaH/IbI;

e OIIEHMBAaTh KauyeCTBO CBOEro BKJIaZga B OOIMHA MPOAYKT IIO



KPUTEPHSM, CPOPMYTUPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBHS.

3) Vnueepcanvrnvie pezynamuenvie oeticmeus obecneyusarom
opmuposane cmMbiCI08bIX YCMAHOBOK U JHCUSHEHHBIX HABBIKOE TUYHOCIIIL

Camoopranusanus:

¢ CaMOCTOATENIBHO COCTaBJISATh IUIaH, aATOPUTM peUleHHs 3amaud (Wi
€ro 4YacTh), BBIOMparb CHOCOO peIIeHHs C Y4ETOM HMMEIOIUXCS PEcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTHUPOBaTh BAPHAHTHI
pelIeHHi ¢ y4ETOM HOBOU HHGOPMAITHH.

CaMOKOHTpOJIb:

¢ BIAJCTH CrMOCO0aMH  CaMONPOBEPKH, CaMOKOHTPOJS IIpolecca |
pesyJibTaTa peleHus MaTeMaTHYeCKOM 3aauH;

 NPEIBUIECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH DELICHHH
3alaud, BHOCHUTb KOPpPEKTHBBl B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAlIEHHBIX OLIHOOK, BBISBIECHHBIX TPYIHOCTEI;

¢ OLECHUBATH COOTBETCTBHUE pe3ysibTaTa MAESTENBHOCTH IIOCTABIEHHOM
LeNU U YCIIOBHUSM, OOBSACHATh NPUYUHBI NOCTHIKEHHS MM HEIOCTHIKEHHUS LI,

HaXOUTh OIIMOKY, NaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



IIPEAMETHBIE PE3YJIbTATHI

[lpenvmerHbie  pe3ynbTaThl  OCBOEHHs  pabodeid  mporpaMMel 110
MaTeMaTuKe TPeICTaBIeHbl II0 rojaM OOydYeHHS B CIEAYIOIIUX pasjenax
NPOrpaMMBbl B paMKaxX OTHEJIbHBIX KypcoB: B 7-9 Kiaccax — Kypca «[IpakTukym mo
MaTeMaTHKe).

PasBuTHe  JIOTMYECKHX  IpEACTaBIEHMH W  HABBIKOB  JIOTHYECKOTO
MBIIIJIEHUS] OCYIIECTBIISIETCS Ha MPOTSHKEHWH BCeX JIeT OOY4YEeHUs B OCHOBHOM
IIKOJIe B paMKax BCeX Ha3BaHHBIX KypcoB. [Ipeamonaraercs, 4YTO BBIMYCKHMK
OCHOBHOM IIKOJIBI  CMOXET  CTPOMUTh  BBICKA3blBAaHUSI M  OTPHLAHUS
BBICKa3bIBAHWM, PACIO3HABAaTh MCTHUHHBIE U JIOXKHBIE BBICKA3bIBAHUS, MTPUBOIUTH
IPUMEPBl M KOHTPIPUMEPHI, OBJIAJEeT MOHATHAMHM: OIpeelieHHe, aKCHOMa,
TEOpeMa, JI0Ka3aTelbCTBO — M HAy4YUTCSl UCIIOJIB30BATh UX IIPH BBINOJIHEHUH
y4eOHBIX 1 BHEYUEOHBIX 3a/1a4.

7 KJIIACC

Yucsia 1 BbIYHCIEHHS

e BrmonuaTe, coueras  yCTHblE M IHCBMEHHBIE  IPHEMEI,
apupMeTHIecKue NeHCTBUS C pallMOHATBHBIMH YHCIAMHU.

e HaxomuTe  3HaueHMs  YHUCIOBBIX  BBIPDOKEHUH,  IPHMEHSATH
pasHoOOpa3Hble crocoObl W TPUEMBI  BBIUHCIEHWS 3HAUYEHWH
JPOOHBIX BBIPaKEHUH, COAEpKAUIMX OOBIKHOBEHHBIE U JIECATHYHEIE
JIpoOH.

e [lepexomute OT OAHOM (OpMBI 3amUCH YKHCENT K JIpyroi
(mpeoOpa3oBeIBaTh  JECATUYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B [ECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO IpO0B).

e (CpaBHHUBATH U yNOPSJOYUBATEH PALIUOHAJIBHEIE YHCIIA.

e  OKpyrJsTh YUCA.

e BuIMOJHATE MNPUKUAKY W OLEHKY pe3yJbTaTa BBIYHUCIICHHMI,
OLIEHKY 3HA4Y€HWH YMCIIOBBIX BBIPaXKEHUH.

e BrINoIHATE NEHCTBUS CO CTENEHIMHU C HaTypaJIbHBIMH ITIOKa3aTCJISIMU.

L4 HpHMeHﬂTB I[IPU3HAKH [OCJIUMOCTH, Pa3lIO’)KCHHE Ha MHOXXHUTEIIN



HaTypaJbHBIX YHCEIL.

e Pemarh mNOpakTUKO-OPUEHTUPOBAHHBIE  3aJadyM, CBS3aHHBIE C
OTHOILIEHHEM BEJIMYMH, IPONOPLIUOHATBHOCTHIO BEJIMYUH,
MIPOLIEHTAMU; HHTEPIPETUPOBATh pPe3yJIbTaThl pelIeHHs 3afad C
y4ETOM OrpaHUYEHHH, CBSI3aHHBIX co CBOMCTBaMHU
paccMaTpUBaeMBbIX OOBEKTOB.

AnredpanyecKkue BbIpaKeHHs
e lcnone3oBaTh anreOpanyecKyr0 TEPMHUHOJIOTHIO U  CHMBOJIHKY,

IPUMEHSATh €€ B Ipoliecce OCBOeHUs ydeOHoro Matepuana.Haxonuts
3HaueHUss OYKBEHHBIX BBIPA)XEHUW NpPU 3aJaHHBIX 3HAYEHHSX
NIepEeMEHHBIX.

e BrimonHsaTe npeoOpazoBaHUs LENOr0 BBIPAXKEHUS B MHOTOWIEH
NpUBeIeHUEM MOAOOHBIX CllaraeéMbIX, paCKphITHEM CKOOOK.

¢ BrIMogHATE YMHOXEHHE OJHOWIEHAa Ha MHOTOWIEH U MHOIO4YIeHa Ha
MHOTOYJIEH, TMPUMEHATh (OpMyJbl KBajpaTa CyMMbl M KBajpara
Pa3HOCTH.

o OcCymecTBISTh pa3OKEHUE MHOIOYICHOB Ha MHOXHUTEIH C
MIOMOIIBIO BBIHECEHHS 332 CKOOKM OOIEero MHOXUTENS, MPyNIUPOBKU
cllaraeMbIX, TpUMeHeHUs! (POPMyYJT COKPaIIEHHOIO YMHOXKEHHSI.

e [IpumeHsATH NMpeoOpa3oBaHUsI MHOTOYJIEHOB ISl PELIECHUs pa3IHMYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 pealbHON IPAKTUKH.

e lcronp30BaTh CBOMCTBA CTENEHEW C HATYypaJbHBIMHU IIOKa3aTelsIMHU
JUTsl IpeoOpa30BaHUsI BBIPAKEHUH.

YpaBHeHHS] H HEPABEHCTBA

e Pemare WHeWHBIE YpaBHEHHS C OJHOM IIEPEMEHHOMW, IPUMEHsA
NpaBWIa Mepexo/ia OT UCXOJHOTO YpPaBHEHMsI K PaBHOCHIIBHOMY €MY.
[IpoBepsiTh, ABJISETCS JIU YUCIIO KOPHEM YPaBHEHHUS.

o [IpumeHaTs rpaduueckue METOAbl IIPU PpELICHUHM JIMHEHHBIX
YPaBHEHUU U UX CHUCTEM.

e [lomOupatrhk NMpUMepsl Map YUCe, ABJSIOIIMUXCS PeLEHHEM JIMHEWHOTO
ypaBHEHHUS C IByMS [IEpEMEHHBIMH.

e CTpOouTh B KOOPAUHATHOM IJIOCKOCTH Ipa(UK JIMHEHHOIO ypaBHEHHUS



C ABYMsl IEPEMEHHBIMU; MOJIb3YysCh IpauKOM, MPUBOAUTH MPHUMEPHI
peleHus ypaBHEHUS.
Pemwate cucreMbl [ByX JHHEHHBIX YypaBHEHHH C IBYMSI

IIepeMEHHBIMH, B TOM YHClie TpadudecKy.

CocTaBisTh U peuaThb JIMHEHHOE YpaBHEHUE HIIH CUCTEMY JIMHEMHBIX

ypaBHeHHﬁ 10 YCJOBHUIO 3aJavd, HHTEPIIPETHUPOBATH B COOTBETCTBHHU C

KOHTEKCTOM 3a/ladyd IOJy4eHHbI pe3ynbTaT.KoopnuHatel W rpadukwu.

DOYyHKUUHU

N300paxaTh Ha KOOPAMHATHOW NPSIMON TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBaJIbl; 3aIllMCHIBATh
YKCJIOBBIE IPOMEXYTKH Ha areOpanyecKoM si3bIKe.

OrMeyaTh B KOOpIMHATHOW IIJIOCKOCTH TOYKHA II0 3aJaHHBIM
KOOpAMHATaM; CTPOUTh rpadukud JuHeHHBIX (yHKIUHA. CTpOUTH

rpaduK QyHKIHH | .
OmnUChIBATh C MOMOLIBIO (PYHKLHM H3BECTHBIE 3aBHCHMOCTH MEXIY

BEJIMYMHAMHU: CKOpPOCTb, BpEMs, pacCTOSHUE;, IeHa, KOJIMYeCTBO,
CTOUMOCTb; IPOU3BOIUTENBHOCTD, BpeMsl, 00bEM pabOTHI.
Haxonuts 3HaueHne QyHKIUH 110 3HAUEHUIO €€ apryMeHTa.
[lonnmars rpadudeckuil crmoco0 TNpeACTaBIEHUS U aHaIu3a
HHpOpPMAIUK;, H3BJIEKATh M HWHTEPIPETUPOBATh HH(YOpPMALUIO U3

I"pa(I)I/IKOB PCaJIbHBIX IPOLECCOB U 3aBUCUMOCTEH.

YuraTh nH(GOpMAaIHIO, PEACTaBICHHYIO B Ta0IMLaX, HA AUarpaMMax;
NpeACTaBIsITh JaHHble B BUAe TaOJHL, CTPOUTH JUArpaMMBbI
(cronOukoBbIe (CTOJ0YATHIe) M KPYTOBbIE) IO MacCHBaM 3HAYSHUH.
OnuceiBaTh U HUHTEPIPETUPOBATh peajbHbIE YHUCIOBBIE JaHHBIE,
Ipe/JCTaBlIeHHbIe B TabIUIIax, Ha AUuarpaMMax, rpadukax.
Wcnonp3oBate i OMHUCAHMUs  JaHHBIX CTaTUCTUYECKUE
XapaKTEepUCTUKU: CpefiHee apu(mMeTndeckoe, MeJuaHa, Haubobllee U
HavMeHbIllee 3HaueHMsl, pa3Max.

HmeTs mpencraBieHue O CilydyailHOM H3MEHUMBOCTH Ha IpuUMepax



IIC€H, (1)I/I3I/I‘IGCKI/IX BCJIIMYHUH, aHTPOIIOMETPUYECKUX HOAaHHBIX; HMETH

IMpeacTaBJICHHUE O CTaTUCTHYECKOU yCTOﬁHHBOCTH.

8 KJIACC

Yucnia 1 BEIYUCIICHUS
e licrnons30BaTh Ha4daJIbHBIC NpEeaACTaBJICHUA (0] MHO>XECCTBEC

NEVCTBUTENIBHBIX YUCEN JUIsl CPaBHEHMUsI, OKPYIJIEHUS M BBIYHCIIECHUIA,
U300pakaTh [AEeWCTBUTEIbHBIE YHCIA TOYKAMHU Ha KOOPIHWHATHOM
IIPSIMOIA.

e [lpuMeHSTh NOHATHE apUPMETUYECKOro KBAJPAaTHOTO KOPHS;
HaxOJWUTh KBAJpaTHbIE KOPHHU, HCIONB3YyS MPU HEOOXOOUMOCTH
KaJIbKYJISITOP; BBIMIOJHSITE NTpeo0pa3oBaHus BBIPAKEHHH, COEpIKAIINX
KBaJIpaTHbIE KOPHU, UCII0JIb3Ysl CBOWCTBA KOPHEM.

e lcnonp3oBaTh 3amucu OONBIIMX M MalbIX YHCEN C IOMOUIBIO
JIeCSITUYHBIX Apoleli u creneneid yncina 10.

Anrebpanyeckue BbIpaKEeHUS

e [lpumeHATH MNOHATHE CTENEHU C LEIbIM IIOKa3aTesleM, BBIIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COIAEP)KAIUX CTENEHU C LENbIM
MOKa3aTeseM.

e BbHIMOTHATE  TOXIESCTBEHHBIE  NpeoOpa3oBaHHUs  pallMOHAIBHBI
BBIDQ)KEHUN Ha OCHOBE IpaBW JEWCTBUM HaAJ MHOIOYIEHAMHU H
anredpandecKuMH JIpoOsSMHU.

e PackiaapiBaTh KBaApPAaTHBIN TPEXUJIEH HA MHOXKUTENH.

e [lpumMeHaTh mpeoOpa3oBaHMs BBIPAKEHUW AJI PELUEHUS pPa3IU4HbIX
3a71a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEalbHOU NPaKTUKH.

VYpaBHeHUS U HEpaBEHCTBA

e Pemate JHWHEWHble, KBaJpaTHbIE yPaBHEHUsS U palMOHAJIbHBIE
ypaBHEHHUS], CBOASIIMECS K HUM, CUCTEMBI JBYX YPaBHEHHUH C IBYMs
IEPEMEHHBIMH.

e [[poBOIWTH MpOCTEUIIME UCCIECNOBAaHUS YPAaBHEHUHM U CHUCTEM
ypaBHeHHWH, B TOM 4YHClIe C T[pPUMEHEHHEM TIpapryuecKux
npejcTaBieHUud (yCcTaHABIMBaTh, UMEET JIM YpaBHEHUE WIHM CUCTEMA

ypaBHEHHUH peIleHHUs], €CIIH UMEET, TO CKOJIBKO, U IIp.).



® Ilepexomuts OT cjOBECHOI GopMymupoBKM 3amaum ke

anredpauveckoll MOIENTH C IIOMOIIBIO COCTABIICHHS YDPaBHEHHUS HIIH
CHCTEMBbI  ypaBHEHHH, HHTEPIPETHPOBATh B COOTBETCTBHH  C
KOHTECKCTOM 3a11a4H 110JTy4eHHbIH pe3ybTar.

IIpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JIsl CPaBHEHHS], OLICHKH;
PeIIaTh JMHEHHbIe HEPABEHCTBA C OIHOM MEepEMEHHON U HX CHCTEMEI;
AaBaTh  TPaQUYECKyl0  HMILTIOCTPALMIO  MHOXECTBA peleHui

HEPaBCHCTBA, CUCTEMBI HEPABCHCTB.

POyHKIHH

[Tonumate ¥ wucnons30BaTh (DYHKIMIOHANIbHBIE TOHSTHS M S3BIK
(TEPMHHBI, CHUMBOIMYECKHE 00O03HAYEHMsT); ONpEeNeNATh 3HAYCHHE
(QYHKUMHM 1O 3HAYEHHIO apryMeHTa; ONPEZENATh CBOMCTBA (YHKIMU
o e€ rpaduky.

M3BnekaTh U mpeo6Gpa3oBIBATEH MH(OPMAIMIO, IPEICTABICHHYIO B
BUJIe TabJAL, muarpamm, rpauKoB; MpeICTABISTH JlaHHBIE B BHJIE
TabJuL, AMarpamMm, rpaduKoB.

OnuceiBaTh  NaHHBIE C MOMOLIBIO CTATHCTHYECKHX II0Ka3aTeJe:
CPCIHUX 3HAYEHWH W Mep paccerBaHus (pa3Max, JHUCIIepCUs |
CTaH/IapPTHOE OTKJIOHEHHE).

Haxonuth 4acTOTBI YMCIOBEIX 3HAYEHMI W YaCTOTHI COOBITHH, B TOM
HHCIIE T10 pe3yIbTaTaM U3MepEHHM U HabIro e HHIA.

Haxonute BepositHocTH cnyuaifHBIX CcOGBITHI B OMBITaX, 3Has
BCPOATHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH.

HMcnonbsoBaTe  rpaduueckne  momenu: JIEPEBO  CIIy4YaiiHOro
OKCIICpUMEHTa, AuarpamMMbl DHiepa, YucioBas npsiMast. OnepupoBars
HOHATHAMU:  MHOXKECTBO, TMOJMHOXECTBO; BBIIOJHITH ONEPALAH
Hall MHOXECTBaMH: OObEeIMHEHHE, IepecedyeHHe, JOIIOJIHEHHE;
[IEPEIUCIIATD 3JIEMEHThl MHOXKECTB; MPUMEHSATh CBOMCTBA MHOKECTB.
Hcronb3oBath rpaduyeckoe mNpeacTaBleHHE MHOXKECTB M CBsi3ei
MEKIY HUMH JUIS OMCAHUS MPOLECCOB U SIBJICHHIT, B TOM 4HCIe IPH

PCIICHUH 3a1a4 U3 APYIrUX YUEOHBIX IIPEAMETOB U KYPCOB.



9 KJIACC

Yucna ¥ BeIYHUCIIEHUS

CpaBHUMBAaTE M YIOpPSIOYMBATH PALHOHAIBHBIE K UppalOHaTbHBIE
qucIa.

BBInonHATE apudmernieckue NecTBUS ¢ paLHOHATBHBIME 4lCIaMH,
coyeTasl yCTHbIE U IMHCbMEHHBIE MPUEMEI, BBIIOJHATH BLIYUCICHHUS C
UppalHOHAIBHBIMU YHCIIAMHU.

Haxonute 3HaveHus cremeHeil ¢ LeibIMM MOKa3aTelsIMH H KOpHei;
BBIYMCIIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUI.

OKpyriaTh  felCTBUTENbHBIE  4YUCTA,  BBINOJHATH IPUKUIKY

pe3yibTaTa BLIHHCHCHHﬁ, OLICHKY YMCJIOBBIX BBIpa)KeHHﬁ.

YpaBHEHHUS 1 HEPABEHCTBA

PemiaTh  nvHedHple M KBaJpaTHBle ypaBHEHHS, ypaBHEHHS,
CBOIAILMECS K HUM, IPOCTEHIIINE IPOOHO-pallHOHAIBHBIE YPaBHEHHS!.

Peruars cucTeMbl 1ByX TMHEHHBIX YpaBHEHHUH ¢ JBYMs ITepeMEHHBIMU
U CHCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJJHO ypaBHEHHE HE SBISETCS
JIMHENHBIM.

Pemars TekcTOBble 3a/audt anreGpandecKhM CIIOCOOOM C ITOMOIIBIO
COCTaBJICHUSl YPaBHEHUS HWIIM CHUCTEMBI JBYX YPaBHEHHH C IByMs
IIEpEMEHHBIMH.

[IpoBomuTe mpocTeiline WCCIENOBAaHUS YpaBHEHMH M  CHCTEM
YPaBHCHUH, B TOM 4YHCI€ C IpPUMEHEHHEM rpadHyecKux
NpeJCTaBIeHuH (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHME WM CHCTEMA
YPaBHEHHH PELIEHHUs, ECIIH UMEET, TO CKOJIBKO, | TIp.).

Pemats  nuHeliHble  HepaBeHCTBa, KBaJpaTHblE HEPABEHCTBA,
M300pakaTh pelleHHe HepaBEeHCTB Ha YHUCIIOBOM MPSMOM, 3alUCHIBATh
pelleHKe ¢ IOMOILBbIO CHMBOJIOB.

PemiaTh CHCTeMBI JIMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB,
BKJIIOYAIOIMe KBaJpaTHOE HEPAaBEHCTBO; H300paxkaTh peIIeHHE
CHCTEMbI HEPaBEHCTB Ha YUCJIOBOW IPSIMOM, 3allUCHIBATH PEIIEHHE C

IMOMOILBKO CUMBOJIOB.



* lcnons3oBaTh HepaBeHcTBa IIPH PEIICHUH Pa3IMYHbIX 3a/1aY.

e @yHKUUH

* PacrnosnaBate  (yHKuMH M3yYEeHHBIX  BHUAOB.  [loka3mIBaTh
CXCMATUYECKH  pAaClONIOXKEHHE Ha  KOOPAMHATHOH  ILIOCKOCTH

® PacnosnaBate kBanparmunyio dyHKIMIO 10 opmyie, IIPUBOJUTE
TMPHUMEpPBI KBAaZpaTHIHBIX (YHKUMH M3 peanbHON KH3HH, busukw,
reOMEeTPHH.

Apudmernyeckas u reomerpuueckas nporpeccuu

* Pacnosnasare apudmernyeckyio u TCOMETPUYECKYIO POrPECCHHU TIPU
Pa3HBIX criocobax 3ajaHusl.

* DBbINONHATE BBIYHCIEHHS C MCHONB30BAHHEM bopmyn n-ro unena
apu(pMEeTHYECKON U FeOMETPUYECKON NPOTrPECCHid, CYMMBI IIEPBBIX n
YJICHOB.

e I3006paxars YJIEHBI [IOCJIEIOBATEJIPHOCTY  TOYKaMH  HA
KOOPJIMHATHOM IJIOCKOCTH.

* Pewars 3ama4u, CBSA3aHHBIE C YHCIIOBBIMH NIOCJIEOBATENBHOCTSIMH,
B TOM HHCI€ 3ala4d M3 peajbHOM JKU3HH (C HCIIOIBb30BaHUEM

KaJIbKyJIATOpa, HH(YPOBBIX TEXHOIOTHIA).

* Msnexate M npeoGpa3oBbIBaTH HH(OPMALHMIO, TMIPEJICTaBICHHYIO B
PasJIMIHbIX  MCTOYHMKAX B BUAE TalJHl, IUarpamM, rpagHKos;
TPE/CTABIIATE IaHHBIE B BH/E TaOJIUL, HArpaMM, rpapuKos.

* Pemars 3a1a4u OpraHH30BaHHBIM MepeGoOpoM BapHaHTOB, a TaK- Xe
C HCIOJIb30BaHUEM KOMOMHATOPHBIX MPAaBHJI U METOIOB.

* Hcnonb3oBaTh  omucarenbHble  XapaKTEPHCTHKH JUISI  MACCHBOB
UMCJIOBBIX NAHHBIX, B TOM 4YHCIEe CpEIHHE 3HA4YEHHs M Mepbl
pacceuBaHMsl.

® HaXoauTb 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM 4YHCIE
TIOJIE3YSCh pe3ybTaTaMuU POBEEHHBIX U3MEPEHHUH U HAGIIONEHHIA.

* HaxonuTe BepOsSTHOCTH CiydYailHBIX COBBITHIL B U3YYEHHBIX OIIBITAX,
B TOM HHCJ€ B OMNBITAX C PABHOBOSMOXHBIMH 3JIEMEHTAPHBIMH

COOBITUSIMH, B CepHAX HCIIBITAHHN [0 IIEpBOTrO yCIexa, B CepHIX



ucneiTaHui beprysm.
e Mmers  mpencraBienuwe o CIlyYaHOH  BeNHMYHHE H O
pacrpeieIeHuH BEepPOsSITHOCTEH.
* lmers mpencraBneHue o 3akoHe  GOJBIIMX YUCEl Kak o
[IPOABJICHUN 3aKOHOMEPHOCTH B CIIy4alHOH M3MEHYHMBOCTH H O
POJIH 3aKOHA OOJIBIIMX YHCEIN B PUPOJE U OOIIECTRe.
OcBoenne yueGHoro kypca «I° COMETPpHS» Ha YPOBHE OCHOBHOI'O OOIIIEro
00pa3oBaHMs O/DKHO OOeCIeYHBATh JOCTHIKEHHE CIeAYIOMUX IPEeAMETHBIX
00pa3oBaTeNbHBIX PE3YIIbTATOB:

7 KJIACC

® PacriosHaBaTh M3ydeHHbIE reoMeTpUYECKHe Gurypsl, onpenenits ux
B3aMMHOE  pacIIONoXKeHue, H300paxaTh TIeOMETPHYECKUE (UYL,
BBIIOJIHATD  9E€PTEXKU IO YCIOBUIO 3afaqd. V3MepsTh NUHEHHbIE U
YIJIOBbIC BEJMYMHbL. Pemars 3a1a4u Ha BEIYUCIICHNE JTHH OTPE3KOB K
BEJIMYMH YIJIOB.

® Jlenarh rpy0yio OLEHKY JIMHEHHBIX U YIIOBBIX BEJTMYMH IIPEIMETOB B
PealbHONH JKM3HM, pa3MepoOB MNPUPOJHBIX OOBEKTOB. Pasznuuars
pasMepbl 3TUX 00BEKTOB I10 MOPSIIKY BETHYHHBI.

e CrpouTh 4epTe)u K reOMETPUYECKUM 3a1a4aM.

* Ilonp30BaThes NpU3HAKAME PABEHCTBA TPEYTOJIBHUKOB, HCIIONb30BATE
MPU3HAKK W CBOHCTBA DPaBHOOENPEHHBIX TPEYTONLHUKOB  IpH
pelIeHnH 3a1ay.

e IlpoBOmMTH  JOrMYecKkHe  pacCykHEHHS ¢  HCIIONb30BAHHEM
reOMETPUYECKUX TEOPEM.

e [lonb3oBaThes pHU3HaKaMH paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYroJbHUKOB, CBOMCTBOM MEIUAHBI, MPOBENEHHON K THIIOTEHY3€e
NpAMOYTOJBHOTO TPEYTOJIbHUKA, B PEIIEHUH F€OMETPHYECKHUX 3a/1a.

® OmpesenaTe napauiesbHOCTh MPAMBIX € TOMOIIBIO YIJIOB, KOTOpEIE
oOpasyeT ¢ HUMH ceKymas. OnpenensaTs NapaIeisHOCTb IPSIMBIX C
TIOMOLLbIO PABEHCTBA PACCTOSHUM OT TOYEK ONHOU MPSAMOH J0 TOYeK

JpYroW MpsiMOH.



Peluate 3amauu Ha kneryaroii Oymare.
IlpoBoauTE BBIYUCIEHUS W HaXOIUTh YHUCJIOBBIE W OyKBEHHBIE

SHAY9CHUA YITIOB B TIE€OMETPUYECKHX 3aJa4aX C HCIOIb30BAHHUEM
CYMMBL YIJIOB TPEYroJbHUKOB U MHOTOYTOIBHHUKOB, CBONCTB YIVIOB,
00pa30BaHHBIX [pPU MepeceyeHun ABYX MapajjIeJbHBIX MPIMBIX
Cekywen. Pewars mnpakTuueckme 3amaum Ha HaXOXJIeHHE
YIJI0B.BIaieTh MOHATHEM TI'eOMETPUYECKOro MecTa TOdueK. YMeTs
ONpE/eNIATh OUCCEKTPHCY yIla U CepemHHHBIN NEPIEHAUKYNSP K
OTpe3Ky KaK reOMeTpUYecKHe MecTa TOUeK.

DopmyIIMpoBaTh ONpefeneHUs OKPY>KHOCTH U Kpyra, Xopael H
AMaMETpa OKPY’KHOCTH, II0Jb30BaThCS MX CBOMCTBAMH. YMeTb
IIPUMEHSTh 3TH CBOWCTBA IPU PEIIEHUH 3aaY.

Brazers MoHATHEM OINHCAHHONW OKONO TpPEYroIbHHKA OKpY>XKHOCTH,
yMeTb Haxomutbh e€ wueHTp. Ilomp3oBarbes (aktaMum o ToM, uTO
OHCCEKTPHCHI YITIOB TPEYTOIbHIKA MEPECEKAIOTCS B ONHOM TOUKE, H O
TOM, 4TO CEPEAMHHBIC NEPICHAUKYIAPBI K CTOPOHAM TPEYroJIbHHUKA
MIEPECEKAOTCS B OHOM TOYKE.

Brnaners momsTHeM KacaTenbHOM K OKPY)KHOCTH, MOJB30BATHCA
TEOPEMOH O  MEPNeHAUKYISIPHOCTH KacaTeNbHOM M pajuyca,
IPOBE/IEHHOIO K TOUKE KacaHMsl.

Io1b30BaThest  MPOCTEHIINME  T€OMETPUYECKHMH HEpaBEHCTBAMH,
MOHMMATh UX MPAKTUUYECKUH CMBICIL.

IIpoBOAMTE OCHOBHEIE I€OMETPUYECKHE IIOCTPOSHHS C MOMOIIBIO

LHUPKYJIS U JTUHEHKH.

8 KJIACC

PacriosHaBath OCHOBHbIE BHIBI YeTBIPEXYTONBHUKOB, HX JJIEMEHTEI,
T0JIb30BATBCS UX CBOMCTBAMU IPH PEIEHUH 'eOMETPUIECKUX 3a1ad.
IIpuvensiTe CBOMCTBA TOUKM IepeceveHHs] MeJMaH TPEeyroibHHKA
(LeHTpa Macc) B pelleHnH 3aay.

Brajers rOHsTMEM cpejHell JNMHHM TpeyrofbHHKA M TpaleLwuw,
NPUMEHSTb UX CBOMCTBA IIPU PEILIEHUH FeOMETPHYECKUX 3a1aY.

ITosbsoBatbess Teopemoit daneca U TeopeMoit 0 IIPOITOPLIMOHATIBHBIX



OTPE3KaX, NPUMEHATH UX AJIs pELICHUS IPAKTUYECKUX 3313

® [lpumeHATh NpM3HAKK — TOHOOUS TPEYrOJbHUKOB B  pELICHUH
reOMEeTPUYECKHUX 3a/1ad.

* Ilomb3osatbes Teopemoit Tudaropa s PELICHHS] TE€OMETPHYECKUX H
MpaKTuieckux  3amad. CTpPOUTh MaTeMaTHYecKyld MoJenb B
MpaKkTHUCCKUX 3a/1a4ax, CaMOCTOATENBHO JIeaTh YepTEX U HAXOIUT
COOTBETCTBYIOIIME JIJTUHBI.

® Bunazgers nonsTusmu cuHyca, KocHHyca W TaHTeHca OCTpOro yria
IIPAMOYTOJIBHOTO TpeyrojibHUKa. [lob30BaThCcsl ATHMHM TOHSTHUSIMH
JUISL peLeHUS IPaKTHYECKUX 3aay.

® BBMuCAATh (pasnmuuHBIME  CHOCOGAMH) IUTIOIIAID TPEYroJbHUKA M
TJIOIaAn  MHOTOYIOJIBHBIX (Uryp (IIONB3YsICh, Te HEOBXOMUMO,
KaJIbKYJIATOPOM). [IpuMeHATh MOTyYeHHble yMEeHHs B MPaKTHYECKHX
3a/1avax.

® Brajgerr mOHATHAMM  BOMCAHHOTO W LIEHTPAJILHOTO  yrJIa,
UCIIOJIE30BATh TEOPEMBI O BIIMCAHHBIX yIiIaX, YIJIaX MEXIY XOpAaMH
(CexylMMH) M yriie Mexay KacaTeJbHOH u XOpIOH IPU pelIeHUuU
Tr€OMETPUUECKHUX 3a/ad.

® Bnazerh NOHATHEM OMHCAHHOTO 4YeTHIPEXYTONBHHUKA, IIPUMEHSTh
CBOMCTBA OMUCAHHOIO YeThIPEXYTONBHUKA IPH PELICHHH 3a/1aY.

o IIpuMeHATH TONyYeHHble 3HAHUA HA IPAKTHKE — CTPOHTH
MaTeMATH4eCKUe MOJCNHU NSl 331a4 pealbHON KU3HHU W IIPOBOAHUTH
COOTBCTCTBYIOLLME  BBIYMC/ICHHS C TpPUMEHEHHEM TONOOHS H

TPUIOHOMETPHH (110J1b3YSICh, I/Ie HEOOXOMMMO, KATBKYISTOPOM).

9 KUIIACC
® 3HaTb TPUTOHOMETpPUYECKHe (DYHKIMM OCTPHIX YITIOB, HAXOIUTD C X
MOMOLIBIO  pa3JIMYHbIC OJIEMEHTHI HPSIMOYTONBHOIO TPEYroJbHUKA
(«peiucHre  NpPSAMOYrONBHBIX — TPEyroMbHUKOB»). HaxomuTs (c
TIOMOIIBIO  KaJIbKYJISITOpA) JUIMHBI W YIJIBI  JUIS  HeTaOIMYHBIX

3HAYEeHUH.

e [lonb3oBaThes bopmynamu [IPUBEICHHUS U OCHOBHEIM



TPUTOHOMETPUYECKUM TOKIECTBOM JUISI HAXOXKJIEHUS COOTHOLIEHHH
MEKy TPUTOHOMETPUYECKMMH BeIMYMHaMU.VICIONb30BaTh TEOPEMEI
CUHYCOB U KOCHHYCOB U1 HAaXOXIEHHUS pa3IMYHBIX 3IIEMEHTOB
TPEeYrOJbHUKA («pEIIeHHe TPEYroJbHUKOB»), IPUMEHATh UX IIPU
pelleHY FreOMeTPUYeCKUX 3a1a4.

Bnazers moHATUAMH TpeoOpa3zoBaHusl MOAOOMS, COOTBETCTBEHHBIX
a7eMeHTOB MON0OHBIX (uryp. Ilonbp3oBaThCss CBOMCTBAMHU MOIOOUS
IPOU3BOJILHBIX (DUIYp, yMETh BBIYUCIIATEH JUIMHBI U HAXOIUTh YIJIBI Y
nono0ueIx ¢uryp. IlpumeHsTs cBoMcTBa MOAOOMS B HMPAKTUYECKHX
3aayax. YMeTb IPHUBOAUTH IpPUMEphl MONOOHBIX GHUIYyp B
OKPYIKAaIOIlIeM MHUpeE.

ITonb3oBarbes TeopeMaMd O TMPOU3BEIACHUUM OTPE3KOB XOpH, O
IIPOU3BEICHUU OTPE3KOB CeKYIIUX, O KBaJpaTe KacaTeIbHOH.
[Tonp3oBaTbCs BeKTOpaMM, TOHUMAaTh WX T'E€OMETPUYECKUH |
(buU3MUeCcKU CMBICH, MPUMEHSITh UX B PEIIEHUU TeOMETPUYECKHX H
busnueckux 3amad. [IpuUMeHsITh ckansipHOe NMPOU3BEJECHHE BEKTOPOB
JUTSL HAXOKI€HUS JUTUH U YTJIOB.

[Tonp30BaThCsd METOJOM KOOPAMHAT HA IIOCKOCTH, IPUMEHSAThH €r0 B
peleH M FreOMETPUUYECKUX U MPAKTUYECKUX 3a1ay.

Bnagers  MOHATUSIMM  [PABUJIBHOIO  MHOTOYTOJIBHHMKA,  [UIMHBI
OKPY)KHOCTH, JJIMHBl JyI'M OKPY)KHOCTH U paJuaHHOW Mepsl yIia,
yMeTh BBIUMCIATH IUIOW@Ab Kpyra W ero 4acted. IIpuMeHsaTs
MOJIy4YCHHbBIE YMEHHUs B MPAKTUYECKUX 3a/1a4ax.

HaxomuTh ocu (MJIM  LEHTPBI) CHUMMETpUH (GUryp, HIpPUMEHSTh
IBMKEHUS TUIOCKOCTH B MPOCTEHIINX CIIy4dasiX.

[IpyiMeHsTHh TMOJIyYeHHbIE 3HaHUS HaA I[PAKTUKE — CTPOUTH
MaTeMaTHYeCKue MOJeNd Ul 3a7ad peaJlbHOM KU3HU U NPOBOJUTH
COOTBCTCTBYIOIIME BBIYMCICHHMsSI C TpPUMEHEHHEM Tojobus u
TPUTOHOMETPUYECKUX (PYHKUMH (IOJB3YsACh, TIZ€ HEOOXOAUMO,

KaJIbKYJISITOPOM).
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