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IosscHUTEIHLHASA 3AIIUCKA

PaGouast mporpamMmma Kypca BHEYpPOUHOH AesITeIbHOCTH «MaTeMaTrKa Jijisi BCexX»
(ITonroroeka k OI'D o MaTeMaTHKe) O BHEYPOUHOU JesiTeibHOCTH Ha 2024-2025 y4yeOHslii roj
SIBJISICTCSI COCTAaBHOM YaCThIO OCHOBHOW 00pa30BaTeIbHON MTPOTrpaMMbl OCHOBHOTO 00IIIETO
obpazoBanus ' BOY mikomber Ne315.

[Tporpamma cocraBiieHa B COOTBETCTBUH ¢ (efiepaibHbIMU, PETMOHAIBLHBIMU U
MYHHIIUITATLHBIMA HOPMAaTUBHBIMH JOKYMEHTAMU, TIEPEYCHb KOTOPHIX MPEJICTABICH B KAUEeCTBE
MIPUJIOXKEHHUSI K OCHOBHOM 00pa3oBaTelbHON ITPOrpaMMe OCHOBHOTO 0011ero oopazoBanus ' bOY
mkossl Ne315.

[Iporpamma pa3zpaboTtana Ha ocHOBe «IIprMepHBIEe MpOrpaMMbl 1O BHEKJIACCHOHN padoTe
no marematuke «CraHmapTsl  BTOporo mnokojeHus. Marematuka 5 — 9 kmace» — M.
IIpocsemenue, 2011 r.
Pabouas nporpammMa paccunTtana Ha 34 Henenu 1o lyacy B HEEIIIO.

MarepnajbHO-TeXHHUYECKOe o0ecreyeHue:

O06pa3zoBarenbHbIi pOOOTOTEXHUYECKHI MOy b "MccnenoBaTenbCKuil ypoBeHbY s
M3YYEHHS] MHOTOKOMIIOHEHTHBIX POOOTOTEXHUYECKUX CUCTEM U T'YMaHOHMIHBIX POOOTOB,
O06pa3zoBarenbHbIi HA0OP I Pa3pabOTKH MPOrPaMMHUPYEMBIX MOZENEH MOOUIBHBIX
pPOOOTOB U pecypCHBI HAOOP CUCTEMbI TEXHUYECKOTO 3pEHUsI, CCHCOPHBIX YCTPOMCTB U
KOMMYHMKAIIMOHHBIX MOJlyJIEN
O6pazoBarenbHbIi poboToTeXHUYECKH Moayh "[Ipodeccronanbhblil ypoBeHs"
bazoBeie poboToTeXHUUECKHE HAOOPHI sl TPYIIIOBOTO U MHIUBUAYAJIEHOTO

IIPpUMCHCHUA.

[leau v 3a1a4u padoyeii NPOrpaMMbl:

C yderom 1ierneit 00ydeHus: B OCHOBHOM IIKOJIE KOHTPOJIBHO-U3MEPUTENbHBIC MaTEPUAIIBI
9K3aM€Ha B HOBOM (opme MpoBepsA0T CHOPMHUPOBAHHOCTh KOMIUIEKCA YMEHMH,
CBSI3aHHBIX C HH(GOPMAIlMOHHO-KOMMYHHMKATUBHOW JESTENbHOCTBIO, C MOJYUYEHHEM,
aHaJM30M, a TaK)Ke IPUMEHEHNEM SMINPUIECKUX 3HAHUH.
Heas: [Iporpamma kypca «Martemaruka 1 Becex» (Iloaroroska k OI'D mo maremaruke),
OpPUEHTHPOBAHA Ha!
1. moaroTOBUTH OOYUYAOIIMXCSA K CAaUe IK3aMeHa 1o MaTemaTuke B popme OI'D
B COOTBETCTBUM €  TpeOOBaHMAMH, OPEIbABISEMBIMH  HOBBIMH
o0pa3oBaTeNbHBIMU  CTaHAApTaMK;  OKa3aHHE  WHAMBUIAYaJIbHOH  H
CHCTEMAaTH4YeCKOH TMOMOIIM JEBSITUKIACCHUKY TIPU IOBTOPEHUH Kypca
MaTEMaTHKHU 1 MTOJTOTOBKE K SK3aMEHaM.
2.IlpuoOpeTeHne onpeneneHHOro OnbiTa PELIeHUs 3aJad pa3jIMyHbIX THIIOB,
MO3BOJISICT YYCHHMKY MOJIYYHUTh JOIMOJHUTEIbHYIO TOATOTOBKY IS CHAYH
9K3aMEHa 10 MaTEMAaTHKE 33 KypC OCHOBHOMILIKOJIBI.

3. IlpennaraeT ygammmcsi 3HAKOMCTBO C MAaTEMATHKOM KaK C OOIIEKYJIbTYPHOU



LEHHOCTHIO, BBIPAOOTKON MOHUMAaHUS WMH TOTO, YTO MaTeMaTHKa SBISETCS
WHCTPYMEHTOM MO3HAHUS OKPY’KAIOIIEro MUpPa U CaMOro ceOsl.
4. PemieHre pa3IMYHBIX 110 CTETICHU BXXHOCTU M TPYJHOCTH 3a]1a4.
5. O0ObeKkTHBHAs HE3aBUCHUMAas TMPOIeAypa OICHWBAHUSA YYEOHBIX JTOCTHKCHHI
oOydJaronuxcs.
3amaun:
1. OcHOBHOI1 0COOEHHOCTBIO 3TOTO Kypca SIBIISIETCS OTPa0OTKA 3a1aHHH
0 BCEM pazfelaM Kypca MaTEeMaTHKd OCHOBHOM  IIKOJBI:
apudMeTruke, anrebpe, CTATUCTUKE ¢ TEOPUU BEPOSTHOCTEH,
T€OMETPHH.
2. JlaTh y4eHHKY BO3MOXHOCTh MIPOaHAIM3UPOBATH CBOU CIIOCOOHOCTH;
3. Tlomoub ydeHHMKYy BBIOpaTh MpodUib B HajbHEWIIEeM OOy4YeHHH B CpeaHEi
LIKOJIE.
4. TloBTOpUTH, 000OLIUTH U YTITyOUTh 3HAHUS 10 aNredpe U reOMeTpUn
3a Kypc OCHOBHOMOO11€00pa30BaTeIbHOMN IIIKOJIBI;
5. PacmmpuTh 3HaHUS 110 OTIETBHBIM TeMaM Kypca «Anredpa 5-9 » u
«I"eomeTpust 7-9»
6. BripaboTaTh yMEHUE MMOTB30BATHCSI KOHTPOIHHO-U3MEPHUTEIEHBIMH
MaTepuaIaMH.
7. OpueHTalys Ha COBEPIICHCTBOBAHUE HABBIKOB MO3HABATENBHOM,
OpraHHU3alOHHONIEATeTbHOCTH;

8. KommneHcarus HeJOCTaTKOB B 00YYEHUN MaTEMaTHKe.

Conep:xxanue y4eOHOIr0 npeamera

Ywcia, 9iciioBbIe BRIPaKEHUS, MPOIieHThl HatypanpHbie uncia. Apudmerndeckue
NeicTBUS CHATypalbHbIMU YrciaamMu. CBoicTBa apuMETHUECKUX ACHCTBUIM.
HenumocTtb HaTypanbHBIX uKcell. Jlenurenu u KpatHele uncia. [Ipu3Haku 1enuMocTi
Ha 2, 3, 5,9, 10. Jlenenue c octatkoMm. [Ipocteie uncna. Pa3noxkeHue HaTypajabHOIO
YyCia Ha MPOCTbIE MHOKHUTEIH.

Haxoxneane HOK, HOJI. OObIKHOBEHHBIE IpOOH, ACHCTBHS ¢ OOBIKHOBEHHBIMHU JAPOOSMHU.
Hecaruunblie apo0u, NeHCTBUA ¢ NeCATUYHBIMU Ipo0siMu. [IpuMeHeHne CBONCTB s
yIpouieHUusaBbIpakeHu . ToxXaecTBeHHO paBHbIe BbhIpaxeHus. [Iponentsl. Haxoxaenne
IIPOLICHTOB OT YKCJIA U YKCIIA 1O MPOLEHTY.

@opMbl OPraHU3aNNU Y4eOHOI NeaTeJJbHOCTH: (POHTATBHAS, WHANBUIYaIbHAS

Buabl yueOHOH 1esITeIbHOCTH: CIIyIIaHHe OOBSICHEHUH YUUTENsI, CAMOCTOSATEIIbHAS



paboTta cydeOHMKOM, BBIBOJ U JIOKA3aTEIBCTBO GopMYII, aHaTu3 GopMyII.
1. bykBeHHBbIE BeIpakeHUs. BrlpaxeHue ¢ nepeMeHHbIMU. T0XKIECTBEHHBIE
peoOpa30BaHUABBIPAKECHUH C IEPEMEHHBIMH. 3HaYCHNE BBIPAKEHUH MTpH
M3BECTHBIX YUCIIOBBIX TAHHBIX IEPEMECHHBIX.
@DopMbl OPraHU3aANNU YUeOHOM AesTeTbHOCTH: DpoHTANTBHAS, HHANBUIYaTbHAS
Buabl yueOHO 1esITeIbHOCTH: CIIyIIaHHe OOBSICHEHUH YUUTENsI, CAMOCTOSTEIIbHAS
paboTta cyuyeOHUKOM, BBIBOJ M JIOKA3aTEIbCTBO (POpMyII, aHAIHU3 (POPMYIL.
2. [IpeobpazoBanue BeIpakeHUd. DOPMYITbI COKPAIIICHHOTO YMHOXKEHUS.
Panmonansubie 1poou.OnHOWICHB! 1 MHOTOWICHBI. CTaHIapTHBIN BUI
ogHowieHa, MHorowieHa. Koaduuuent ognounena. Ctenenb oJHOUICHA,
MHOroujeHa. /J[efcTBYs ¢ OJHOWIEHaMU U MHOrowieHaMu. @opmyiib
COKpalIeHHOro yMHOXeHHs. CrIocoObl pa3ioskeHUss MHOTOYJIeHa Ha
MHOXUTENH. ParmonanbHabpie ApoOu U uX cBOMCTBA. JlomycTHMBIe 3HAUCHUS
nepeMeHHbIX. TOXIeCTBO, TOXKECTBEHHBIE TPEe0OPa30BaHuUs PAIlIOHABHBIX
npo0eii. CteneHs ¢ 1eNbIM NIoKa3aTeaeM U uxcBoiicta. Kopens N-oii creneHy,
CTENEHb C PALIMOHAJIBHBIM I10KA3aTeJIEM U UX CBOKCTBA.
@opMbl OpraHu3auuu Y4eOHOH AesaTeTbHOCTH: (POHTAIBHAS,
WHJMBUIyaIbHAas
Buabl yueOHOH 1esITeIbHOCTH: CIIyIIaHHe OOBSICHEHUI YUUTENsI, CAMOCTOSTEIIbHAS
paboTta cydyeOHMKOM, BBIBOJ U JIOKA3aTEIBCTBO (GopMyII, aHaIu3 GopMyII.
3. YpaBHEHMS U HEpaBeHCTBA JIMHEHHbBIE ypaBHEHUS C OTHOM IEPEMEHHOM.
Kopenb ypaBHeHnus. PaBHocuinbHble ypaBHEeHUsA. CHCTEMBI TMHEWHBIX
ypaBHeHUN. MeTobI PELICHHs CUCTEM YPaBHEHUMN: ITOJCTaHOBKH, METO/L
cnoxeHnus, rpadudeckuit meton. KBanpaTHeie ypaBHEHHUS.
Henonnoe kBanpaTtHoe ypaBHeHue. Teopema Buera o KOpHAX ypaBHEHHUS.
HepaseHnctBa ¢ onHoiinepeMeHnHoM. CucTreMa HepaBeHCTB. MeTo bl peleHus
HEPaBEHCTB U CHCTEM HEPaBEHCTB: METOJ UHTEPBAJIOB, rpaduuecKuii MEeTo/.
@DopMbl OPraHu3annu YUeOHOH NesiTeIbHOCTH: DpoHTANTBHAS, HHANBUIYaTbHAS
Bujabl yueOHoii 1eATeJIbHOCTH: CITyIIaHUE O0BICHEHUN YUUTEIIS, CAMOCTOSITEIIbHAS
pabota cyuyeOHUKOM, BBIBOJ M JJOKA3aTEIbCTBO (POPMYJI, aHATH3 (POPMYIL.
4. Ilporpeccun: apupmeTnyecKkast 1 TeOMETPHUECKas YUCIOBBIC
rmocJenoBaTenbHOCTH. PasHocThapudmeTrnaeckoit mporpeccun. @opmyria n-
oro uieHa apudmernyeckoi nporpeccun. PopmMysia CyMMBI N 4JICHOB
apupmeTnueckoi mporpeccuu. ['eomerpuueckas mporpeccusi. 3HaMeHaTeIb

reoMeTpuyeckon mporpeccuu. @opmyiia n-oro 4ieHa reoMeTpu4ecKoin



nporpeccuu. @opmylia CyMMBI N WIEHOB FreoMeTpruUYecKoil mporpeccun. Cymma
0ECKOHEUHOW T€OMETPHUECKON TPOTPECCUH.
®opMbl OPraHu3aluM y4eOHOil 1eaTeJbHOCTH: (POHTATIbHAS, HHIUBUAYATIbHASL
Bujabl yueOHoii 1eATEJIbHOCTH: CITyIIaHUE O0BSICHEHUN YUUTEIIS, CAMOCTOSITEIIbHAS
paboTta cydyeOHMKOM, BBIBOJ U JIOKA3aTEIBCTBO GopMyII, aHaIu3 GopMyII.
5.®ynkuuu u rpapuku. [lonstue pynkumuu. OyHKIMS U apTyMEHT.
O6nacte onpenenenuspynkmu. O6nacts 3HaueHNH QyHkun. I'padux
¢bynkuuu. Hynmu @ynkuun. @yHkuus, Bo3pacraronias Ha OTpe3Ke.
OyHKMA, yObIBaroIIas Ha oTpe3ke. JInHeltHas GyHKIHS U ee CBOICTBA.
I'padux nmuHeiHOMPyHKINHU. YTI0BOH KOApPuumeHT Gynkuu. OOpaTHO
PONOpIMOHATbHAS QYHKIUS U €€
cBoiictBa. KBaaparnunas QyHkius u ee cBoiicTBa. I'paduk kBaapaTnaHOM
¢dbyukuun. Crenennaspynknus. YerHas, HedeTHas ¢pyHKus. CBOMCTBA YETHOU
Y HEYETHOM CTETIEHHBIX (DYHKITUIA.
I'paduku crenennbix GpyHKiuil. YteHne rpagukoB GyHKINH.
@DopMbl OpraHu3annu YueOHoM nesiTeIbHOCTH. DpoHTANBHAS, HHANBUIYaTbHAS
Buabl yueOHoii 1eATeJIbHOCTH: CITyIIIAHUE O0BSICHEHUN YUUTEIIS, CAMOCTOSITEIIbHAS
pabota cyuyeOHUKOM, BBIBOJ M JJOKA3aTEIbCTBO (POpMYII, aHAIHU3 (POPMYIL.
6. TexcroBbie 3agaun. TeKCTOBBIE 3a/1a4M HA ABMYKCHUE U CTIOCOOBI
pemienus. TekcToBbIe3aqaun Ha BEIUKCIEHHE 00beMa paboThl U
crocoObl ux pemeHuil. TekcToBbIe 3a/1a4y Ha IPOLIEHTHOE COJIepKaHne
BEIIIECTB B CIIJIaBaX, CMECSAX U PaCTBOPAX, CIOCOOBI PEIICHHS .
®opMbl OPraHu3alum y4eOHoii 1esiTeJIbHOCTH: (PpOHTANIbHAS,
WHMBHlyaJIbHas
Buabl yueOHoi#i 1eATeJIbHOCTH: CITyIIIaHUE O0BSICHEHUN YUUTEIIS, CAMOCTOSITEIIbHAS
pabota cyuyeOHUKOM, BBIBOJ M JJOKA3aTEIbCTBO (POpMyII, aHAIHU3 POPMYIL.
7. DNeMeHTHI CTaTUCTUKU M TEOPHH BeposiTHOCTel. CpenHee apupmernyeckoe, pazmax,
MoJa.
Menauana, Kak cTaTUCTUYECKask XapakTepuctuka. COOp U rpylmupoBKa CTaTUCTHUECKUX
JTaHHBIX. MeTo/bl peleHns: KOMOMHATOPHBIX 33/1a4: epedop BOZMOXKHBIX
BapHaHTOB, AEPEBOBAPUAHTOB, PAaBUJIO yMHOXEHU. [lepecTaHoBKH,
pa3melenus, coueranusi. HauanpHbie
CBEJICHUS U3 TEOPUH BEPOSITHOCTEN. BEpoATHOCTH CllydaliHOTO
coObITHs. CloXKeHne NYMHOXEHHUE BEPOSITHOCTEH.

®opMbl OPraHu3anuM y4eOHoii 1eaTeJbHOCTH: GPOHTATIbHAS, HHIUBUAYaIbHAS



Bujabl yueOHoii 1eATeJIbHOCTH: CITyIIaHUE O0BSICHEHUN YUUTEIIS, CAMOCTOSITEIIbHAS
paboTta cyuyeOHUKOM, BBIBOJ M JJOKA3aTEIbCTBO (POpMYII, aHAIHU3 (POPMYIL.
8. TpeyronbHuku. BricoTa, Mmeaunana, cpefHsisi JUHUS TPEYTOJIbHUKA.
PaBHOOEIpEHHBIN 1 paBHOCTOPOHHUN TPEYTONbHUKHU. [[pu3HaKu paBeHCTBA
1 o100 TpeyroiabHUKoB. Pemenuerpeyronbaukos. Cymma yriioB
TpeyroibHuka. CBOICTBA NPSIMOYTOJIBHBIX TPEYTOJILHUKOB.
Teopema [Mudaropa. Teopema cuHycoB U KocuHYCOB. HepaBeHCTBO
TpeyroibHUKOB. [1nomanerpeyronsHuka.
@DopMbl OPraHu3annu YUeOHOH nesiTeIbHOCTH: DpoHTANBHAS, HHANBUIYaTbHAS
Buabl yueOHOH 1esITeIbHOCTH: CIIyIIaHHe OOBSICHEHUN YUUTENsI, CAMOCTOSATEIIbHAS
paboTta cyuyeOHUKOM, BBIBOJ U JJOKA3aTEIbCTBO (POpMYII, aHAIHU3 (POPMYIL.
9. MmnoroyronabHukd. Buasl MHOTOYTr0IbHUKOB. [lapamienorpamm, ero
cBoiicTBa u npusHaku.llnomans napamenorpamma. Pomo, mpsMoyTronpHUK,
kBaapar. Tpanerus. Cpegusis nuHus Tpaneuuu. [nomans Tpaneuuu.
[IpaBunbHBIE MHOTOYTOJIbHUKHU.
dopMbl OpraHu3anuu Y4eOHOM AesTeTbHOCTH: GPOHTAIBHAS, UHIUBUyaTbHas
Bujabl yueOHoii 1eATeJIbHOCTH: CITyIIIAaHUE O0BSICHEHUN YUUTEIIS, CAMOCTOSITEIIbHAS
paboTta cyueOHUKOM, BBIBOJ M JIOKA3aTEIbCTBO (POpMyII, aHAIHU3 (POPMYIL.
10. OxpyxHocTb. KacaTenbHas K OKpYKHOCTHU U €€ CBOMCTBA. LleHTpalIbHbII U
BNMCAHHBINA yIiibl. OKPYKHOCTh, ONMCAHHAs! OKOJIO TPEYTOJIbHHUKA.
OKpyY’XKHOCTb, BIIUCAHHAA B TPEYroyibHUK./[JinHA OKpYy>XHOCTH. [1no1manp
Kpyra.
dopmMbl OpraHu3annu y4eOHOM JesiTeJIbHOCTH:
(dbpoHTaNbHASL, UHAUBHUIYaIbHAS
Bujabl yueOHoii 1eATeJIbHOCTH: CITyIIIAHUE O0BSICHEHUN YUUTEIIS, CAMOCTOSITCIIbHAS
pabota cyuyeOHUKOM, BBIBOJ M JJOKA3aTEIbCTBO (POpMYII, aHAIHU3 (POPMYIL.
[Ipu peanuzanuu nporpaMMbl C MPUMEHEHHEM JUCTAHIMOHHBIX 00pPa30BaTeJIbHbIX
TEeXHOJIOTHI MOTYT OBITh HCIIOJIb30BaHbI:
1 oOpa3oBaTenbHBIC TEXHOJOTHH (MacTEp-KJIAcChl, Pa3BUBAIOIINE 3aHATHSI,
KOHCYJIbTAIlNH, TEMaTHUECKUE KIacCHbIe Yachl, KoHpepeHun, «[lepeBepHyThIN
KJIacC» M IpyTHe aKTUBHOCTH, IPOBOJUMBIE B PEKUME PEAIbHOTO BPEMEHHU MPHU
MTOMOIIH T€JICKOMMYHUKAIIMOHHBIX CUCTEM);
2 BO3MOXHOCTH D3JIGKTPOHHOTO 0Oy4YeHHs (MCIOJIb30BaHUE TOJA00POK
00pa30BaTeNbHBIX, TPOCBETUTENILCKUX U PA3BUBAIOIINX MATEPUAIOB, OHJIANHH-

TPEHAXXEPOB, TMPEICTABICHHBIX Ha caiWre MuHHUCTEpCTBA IPOCBEILECHUS



Poccuiickoit  ®enmepanuu  mo  axmpecy  https://edu.gov.ru/distance st
CAMOCTOATECIIBbHOT'O UCITIOJIB30BaHUA OGy‘-IaIOH_II/IMI/IC}I);

3 OecrulaTHBIE MHTEPHET-PECYPCHI, CAaUThl YUPEKICHUNH KyIbTYpHl U CIIOpTa,
OTKPBIBIIME TPAHCISAIMH CIEKTaKJIeH, KOHIIEPTOB, MAcTEep-KJIACCOB, a TaKXkKe
OpraHu3alfii, TPEJOCTABHBIINE JOCTYNl K MY3CHHBIM, JIMTEPaTypPHBIM,
apXuBHBIM (hoHIaM;

4 pecypcel cpenctB MaccoBod uH(popmanuu (oOpa3oBaTenbHbIE W HAYYHO-
MOIYJIIPHBIE TIepeaadu, PHUIIbMbI M1 HHTEPBBIO HA PAIHO U TEICBUICHUHU, B TOM
yrcie 3¢upbl 00pa3zoBaTeIbHOrO Tejaekanaaa "Mos mkona B online™);

5 oOpa3oBaTeNnbHBIE W PAa3BUBAMIINE MaTepUalbl Ha TIEYaTHOW OCHOBE
(C60pHI/IKI/I NPpCAMCTHBIX UMCKIUCHUIINIMHAPHBIX 3a1da4, OTKPBITHIC MATCPUAJIbI
MEXyHApPOIHBIX HCCIICIOBAHUN KadyecTBa OOpa30BaHMUs, JIEMOHCTPAIMOHHBIC
BapHaHThl OJHMMITMAJHBIX M JUArHOCTHYECKMX 3a/laHUi, TIeyaTHBIC y4deOHBIC
W3aHUs).

TexHuveckue cpecTBa 00yueHust

Kommnbrorep/HOyTOYK/TIIAaHIIIET ¢ BCTOPSHHBIMH WJTH TIOKTFOYaeMBbIMH

JTUHAMUKaMU/MAKPO()OHOM/TApHUTYPOU U JOCTYTIOM K ceTu «MHTepHeT».

KAJIEHJAPHO-TEMATHYECKOE
IINTAHUPOBAHUE



Ne Conep:xanue yueOHOro marepuajia Koa-Bo yacos

1 Brenenue. 3HakOMCTBO cO CTPYKTypoi sk3ameHa. @opma 6manka OI'D 1
o matemaTtuke. Munumanssbiii mopor OI'D.

2 Paz6op 3ananuit nemoBepcun 2023 rona(lyacts)- 1
MOMYJIb «aJredpay,
MOAYJb «reomeTpus». PaboTa ¢ OaHkamu.

3 Paz6op 3ananuit nemoBepcun 2023 roa(2uyacTs)-pemieHue 3aaad ¢ 1
MIOJIHBIM Pa3BEPHYTHIM PEIICHUEM.
MOAYJb «anredpa». Pabora ¢ Girankamu.

4 Paz6op 3amanuii nemoBepcuu 2021 ron(29acTs)-penieHue 3aaa4 ¢ 1
MIOJIHBIM Pa3BEPHYTHIM PEIICHUEM.
MOJyJb «reoMeTpus». Paborta ¢ Gmankamu.

5 JleficTBUS ¢ pallMOHAILHBIMU YHCIIAMH. 1
CrannmapTHblil BU uncia. Pabora cOnankamu.

6 N3mepenue oTpe3koB U yriaoB. CMeKHbIE UBEPTUKAJIbHbBIE YIJIbIL. 1

7 HeiictButenpHble uncna. KBagpaTtHsiiikopens. MppannonaibHble 1
qrcla.

8 Tpeyronbauk. [Ipu3Haku paBeHCTBATPEYTOIBLHUKOB. 1

9 Enuauter u3aMepenus JUIMHBI, TUI0MAA,00beMa, MacChl, BPEMEHH, 1
CKOpPOCTH.

10 3aBUCUMOCTb MEX 1y BennunHamu.IIponopiuu. 1

11 PasnoxeHrne MHOTOWIEHa Ha MHOXKUTEIN. DOPMYJIBI COKPALLIEHHOT O 1
YMHOKEHHUSI.

12 [IpsimoyronbHBIE TpeyrobHUKHA. COOTHOIICHHUS B 1
PSIMOYTOJIbHOM
TPEYTOJIbHUKE.

13 ToxnectBo. [IpeoOpa3zoBaHre TOXKIECTB. 1

14 [Tapannenorpamm, CBOMCTBA M IPU3HAKH. 1

15 Anrebpanueckas 1po0Ob. JlelcTBUS caaredpandyecKuMu JIpOOsIMH. 1




16 [Tpsmoyronsauk. Pom6. KBagpart. 1
17 [TpeoOpa3oBanus anredpanyecKUXBbIPAKECHUH. 1
18 Mmuoroyronsauku. Cymma yrios. Ilepumerp. 1
19 Bripaxxenue nepeMeHHOM U3 GOPMYIIHIL. 1
20 Tpanernusi. 1
21 CBoiicTBa CTETIEHH C LIETBIM ITOKAa3aTEIEM. 1
22 [Tpu3Haky momo0us TPEyTrOIBLHUKOB. 1
23 JIluneliHble ¥ KBapaTHBIC YPAaBHECHHS. 1
24 VYTi1b1, CBA3aHHBIE C OKPY’KHOCTHIO. 1
25 OTpe3kH, CBSI3aHHBIE C OKPYKHOCTHIO. 1
26 YpaBHEeHHUs ¢ MOAYJIEM. 1
27 OKpy>KHOCTb BIMCAHHAS U OIIMCAHHASL. 1
28 Cucrembl ypaBHEHUH. 1
29 [Tnomane TpeyroJbHUKA, YETHIPEXYTOJIHHUKA. 1
30 Pemenne TeKCTOBBIX 337124 C ITOMOIIBIO 1
YPaBHEHHUHU.
31 Pemrenne TeKCTOBBIX 3a1a4 C IIOMOIIIBIO 1
CUCTEM YpaBHECHU.
32 CraTtucTuieckre XapakTepUCTHKY. 1
JunarpaMMsl.
33 Pemenue 3amay Ha cMecH, pacTBOPHI U 1
CILIaBEHI.
34 I'paduku GyHKIHMIA. 1




IIporpamma obecnieynBaeT TOCTHKEHHE CIETYIOIIUX Pe3yIbTATOB 0CBOEHUS
o0pa3oBaTe/IbHOW MPOrPpaMMbl OCHOBHOTI'0 00111ero0 00pa30BaHUSA:

JUYHOCMHbLE:

1) chopMUPOBAaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YUEHHIO, TOTOBHOCTD U CIIOCOOHOCTH
00y4JaroIUXCsl K CAMOPA3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIUU K OOYYCHHUIO U
MMO3HAHMIO, BEIOOPY ManbHEIIEro oOpa3oBaHus Ha 0a3e OPUESHTUPOBKU B MUpE TIpodeccuii u
npodecCuoHANBHBIX MPEAIOYTEHUH, 0CO3HAHHOMY [TOCTPOSHHIO MHIMBUYaTbHOM
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX IMO3HABATEIBHBIX HHTEPECOB;

2) chopMHUPOBAHHOCTH IIETOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHU;

3) chopmMEpPOBaHHOCTH KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIIEHUH U COTPYAHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIUMHU ¥ MIIAAIIMMHU, B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yaeOHO-
UCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUJAX JEATEIbHOCTH,

4) yMeH#ue SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOU MBICIH B YCTHOM U MUCbMEHHOMN pevH,
MOHMMATh CMBICIT TIOCTAaBJICHHON 3aJ]au, BEICTpauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDHI;

5) npezcTaBiIeHNE O MATEMATHUECKOW HayKe Kak c(epe YeI0BEYeCKOM IeATeIbHOCTH, 00 dTanax
e€ pa3BUTHSL, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS [IUBUIIM3AIINH;

6) KPUTUIHOCTh MBIIIUICHHS, YMEHUE PACIIO3HABATH JIOTHYECKA HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTIIMYATh TUMOTE3Y OT (PaKTa;

7) KpeaTUBHOCTh MBIIUICHUS, HHUIIUATHBA, HAXOJYMBOCTh, aKTUBHOCTbD MTPH PEUICHUN
anreOpanvecKux 3aadq,

8) yMeHune KOHTPOIMPOBATh MPOIIECC M PE3YJIbTAT YUeOHOH MaTeMaTHIECKON e TeIbHOCTH;

9) crmocOOHOCTH K AMOIMOHATIBHOMY BOCIIPHITHIO MAaTEMAaTHUYECKUX OOBEKTOB, 3aj1a4, PCIICHHIA,
paccyXIeHUM.

MemanpeomemHule:

1) yMeHHe caMOCTOSTENILHO TUNIAHUPOBATh AIbTCPHATUBHBIC TYTH JOCTHKCHUS 1IENIEH,
OCO3HAHHO BeIOMpaTh Hanbosee A3 (PEeKTUBHBIC CITOCOOBI peleHUs YIeOHBIX U MTO3HABATEIHHBIX
3a/ay;

2) YMEHHE OCYILECTBIISATH KOHTPOJIb MO PE3YyJIbTATy U IO CIIOCO0Y JACHCTBUS Ha YPOBHE
MPOU3BOJIHLHOTO BHUMAHHUS U BHOCUTH HEOOX0IUMbI€ KOPPEKTUBBI;

3) yMeHue aJieKBaTHO OLEHUBATh MPABUIBHOCTh WM ONIMOOYHOCTD BBITIOHEHHS YIeOHOM
3a/a4n, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOZMOXKHOCTH €€ PEIIeHUS;

4) 0co3HAHHOE BJIAJICHUE JIOTHYECKUMU JICHCTBHUSIMU OTIPEICIICHUS TIOHATHIA, 0000IIECHUS,
YCTaHOBJICHHSI aHAJIOTUH, Ki1acCU(UKAIIMK Ha OCHOBE CAMOCTOSITEILHOTO BBIOOpA OCHOBaHUI U
KPUTEPUEB, YCTAHOBJICHUS POJOBHUIOBBIX CBS3EI;

5) YMCHUC YCTAaHABJIMBATb NPUYHUHHO-CJIICACTBCHHBIC CBA3U; CTPOUTH JIOTUUCCKOC PACCYKACHUC,



YMO3aKII0YeHHE (MHIYKTUBHOE,IEAYKTHBHOE U 110 aHAJIOTUHN) ¥ BBIBOJIBI;

6) yMeHue co3aBarh, MPUMEHSITh U MPeoOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA,
MOJIETHN U CXEMBbI JJIsl PEellIeHUs] y4eOHbIX U TO3HABATENIbHBIX 33/1aY;

7) yMEHHE OPraHU30BbIBATh YICOHOE COTPYAHUYCCTBO U COBMECTHYIO JICATEIILHOCTD C YUUTEIEM
Y CBEPCTHUKAMHU: ONIPEENATH LIEIH, pacpeaesieHue QYHKINA U PoJiel y4aCTHUKOB,
B3aMMOJICHCTBUE U O0IIHE CIIOCOOBI paObOTHI; yMEHUE pabOTaTh B TPYIIE: HAXOAUTH 00IIIee
pelIeHre U pa3peniatb KOH(OIUKTH HA OCHOBE COTJIACOBAHUS MO3UIMM U yuéTa HHTEPECOB;
ciymiath naptaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE;

8) chopmupoBaHHOCTH YueOHOM U OOIIEIOIH30BATEIBCKONH KOMIIETCHTHOCTH B 00J1aCTH
WCITOJIH30BaHUS WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXHOIorui (MK T-KoMIeTeHTHOCTH);
9) nmepBOHaYAIBHBIC MPEICTABICHUS 00 UACAX U O METOAAaX MATEeMATUKU KaK 00 YHUBEPCATLHOM
SI3BIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICITUPOBAHUS SIBJICHUI U TIPOIIECCOB;

10) yMeHue BUETh MATEMAaTHYCCKYIO 331a4y B KOHTEKCTE MPOOIEMHOM CUTYAIlMH B APYTHX
JTUCIUIINHAX, B OKPYKAIOIIEeH KU3HU;

11) yMeHHe HaXOAUTh B Pa3IHYHBIX HCTOYHHKAX HH(POPMAIIHIO,HEOOXOUMYIO ISl PEIICHUS
MaTeMAaTHYECKUX MPOOIIEM, U MIPEACTABIATh €€ B MOHATHOU (hopMe; IPUHUMATh PEIICHUE B
YCIIOBUSAX HETIOJHON M N30BITOYHON, TOYHOM U BEpPOATHOCTHON MH(OPMALINY;

12) yMeHHe MOHUMATh M UCII0JIb30BaTh MATEMATHUECKHE CPE/ICTBA HATJISTHOCTH (PUCYHKH,
YepTEexkKH, CXeMbI U JIp.) AJI WUTIOCTPALIK, HHTEPIIPETAlluH, apTyMEHTaLlUN;

13) yMeHue BBIIBUTaTh THITOTE3bI IIPU PEHICHUU YUCOHBIX 33/1a4 U IOHUMATh HEOOXOIUMOCTh UX
MIPOBEPKU;

14) ymeHue MPUMEHSITh HHIYKTUBHBIC U JISTyKTUBHBIC CITOCOOBI PACCYKICHUH, BUICTh
pa3IUYHbIE CTPATETUH PELIeHHUs 3a/1a4;

15) noHMMaHKe CYITHOCTH AITOPUTMHUYCCKUX MPEANUCAHUI U YMCHHUE ICHCTBOBATH B
COOTBETCTBUHU C MPEITI0KEHHBIM AITOPUTMOM;

16) yMeHue caMOCTOSITEIbHO CTABUTh 1IEJIH, BEIOUPATh M CO3/1aBaTh AJITOPUTMBI JIJISl PEIICHUS
y4eOHBIX MAaTEMAaTHYECKUX MPOOIIEeM;

17) yMeHue IaHUpOBATh U OCYIIECTBIIATH JEITEIbHOCTh, HAMPABICHHYIO HA PEIICHUE 3a1a4
HCCIIEIOBATEIILCKOTO XapaKTepa.

Ilpeomemnule(ancebpa):

1) ymeHne paboTaTh ¢ MaTEMaTHYECKUM TEKCTOM (CTPYKTYpHPOBAaHHUE, U3BJICUCHHE
HE0OX0oAMMOM HH(POPMAIIUH ), TOUHO M TPAMOTHO BBIPAXKaTh CBOU MBICIIH B YCTHOU H
MUCHbMEHHOW peuu, MPUMEHSISI MATEMAaTHUECKYIO0 TEPMUHOJIOTHIO M CHMBOJIMKY, UCITOJIb30BaTh
pa3IUYHBIE S3BIKA MaTEMATHKHU (CIIOBECHBINM, CHMBOJIMUECKUHN, TpadUuecKuii), 000CHOBBIBATH
CY>KICHHUSI, TPOBOJUTH KJIacCU(UKAIIHIO, TOKA3bIBATh MATEMAaTUUYECKHE YTBEPKICHMUS;

2) BnajieHre 0A30BBIM MOHATHIHBIM aIllapaToM: UMETh MPEJICTABICHUE O YKCIIe, BIIAJICHHUE

CHUMBOJIBHBIM SI3BIKOM aJIreOphbl, 3HAaHUE HIEMEHTAPHBIX (DYHKIIMOHATBHBIX 3aBHCUMOCTEH,



(dopMHpOBaHUE MPEACTABICHUHN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MUPE U O
Pa3IUYHBIX CIIOCO0aX UX U3Y4YeHHs], 00 0COOEHHOCTSAX BHIBOJOB U IPOrHO30B, HOCAIIUX
BEPOSATHOCTHBIN XapaKTep;

3) yMeHUE BBINONHATH aIreOpanyecKue Mpeodpa3oBaHmst PAlMOHATBHBIX BBIPAKECHUIH,
MPUMEHSITh UX JIJISl pelIeHHs y9eOHbIX; MAaTEMAaTHUECKUX 3a7a4 U 3a7a4, BO3HUKAIOIIUX B
CMEXHBIX YUeOHBIX MpeaMeTax;

4) yMeHHE TO0JIb30BATHCS MATEMATUISCKUME (DOPMYIIaMH U CAMOCTOSATEIILHO COCTABIIATh
(bopMyIIBI 3aBUCUMOCTEN MEX1y BETHYMHAMH HAa OCHOBE 0000IIEHHS YACTHBIX CIy4aeB U
IKCIIEPUMEHTA;

5) yMeHue pemarh JIMHeWHbIC U KBaJpaTHbIC YPABHCHUS U HEPABCHCTBA, a TAKXKE MPUBOIMMBIC K
HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHATH TpaduiecKue NpeAcTaBIeHUs s
pelIeHHs U UCCIIeIOBaHUs YPAaBHEHUH, HEPABEHCTB, CUCTEM; IIPUMEHSTH MOJTYUYCHHbIC YMEHUS
JUTSI PEIIIeHUs 3379 U3 MATEMATHKHU, CMEXKHBIX MPEAMETOB, MPAKTUKH;

6) oByiazieHue CHCTEMO# (DYHKIIMOHAIBHBIX MOHATHH, (PYHKIIMOHATBHBIM SI3BIKOM U CHMBOJIMKOM,
yMEHHE CTPOUTh Ipaduku pyHKLINN, ONKUCHIBATh UX CBOMCTBA, UCIIOJIL30BaTh GYyHKIIMOHATIHHO-
rpaduyeckre IpeaCTaBICHUS ISl OMUCAHMS M aHAIM3a MATEeMaTHIECKUX 3a/1a4 U PeallbHbIX
3aBHCHUMOCTEI;

7) oBJIaJIcHHEe OCHOBHBIMH CITOCOOAMU TPEICTABICHUS U aHAIM3a CTATUCTUUCCKUX JIAaHHBIX;
yYMEHHeE pelllaTh 3aJja4l Ha HaXO0KJIEHUE YaCTOThI U BEPOATHOCTH CIy4YailHbIX COOBITHIA;

8) yMeHue npUMEHSTh U3YUCHHBIC MIOHSITHSI, PE3YJIbTAThl U METO/IbI IIPH PELICHUU 33134 U3
pa3IMYHBIX pa3/eoB Kypca, B TOM YHCIIE 33/1a4, HE CBOJSIIMXCS K HEMOCPEICTBEHHOMY
MIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

Ilpeomemnoie(ceomempus):

1. oBnagenue 0a30BBIM NOHSTHWHBIM ammapaToM IO OCHOBHBIM pa3zieiaM COJep>KaHUus;
npezcTaBieHne 00 OCHOBHBIX HM3y4YaeMbIX MOHATUAX (YHCIO, TreoMeTpuueckas (urypa) Kak
BOXHEHUIINX MATEeMATHYECKUX MOJIENSIX, MO3BOJISIIOIIMX OMNKMCHIBATh W H3Yy4yaTh peajabHbIC
MIPOLIECCHI U SIBJICHUS,

2. yMmeHue paboTaTh C TEOMETPHUECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJICKAThH

HE0O0X0MMYI0 HMH(OpMAIMIO), TOYHO M TPAMOTHO BBIPAKaThb CBOM MBICIM B YCTHOW W
NMCbMEHHOH peyd ¢ IPUMEHEHNEM MaTeMaTHYeCKOH TEPMUHOIOTHH M CUMBOJIMKH, HCTIOJIb30BaTh
pa3IUYHbIE S3bIKM MaTeMaTHKH, HIPOBOAUTH KiacCU(UKAIMU, JOTHYEeCKHe OOOCHOBaHMUS,
J0Ka3aTeNbCTBA MAaTEMATHUECKUX YTBEPIKICHUH;

3. OBJIaJIcHUE HABBIKAMU YCTHBIX, TMCBMEHHBIX, HHCTPYMEHTATbHBIX BHIYHCICHUI;

4. oBNIaJICHNE TEOMETPUIECKUM A3BIKOM, YMEHHUE HCIIOIB30BaTh €ro JUIsl OIMCAHUS

IPEIMETOB OKPY’KAIOIIEr0 MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX NMPEACTABICHUN U

M300pa3uTeIbHBIX YMEHHM, TPUOOpETEHNE HABBIKOB T€OMETPUUECKUX TOCTPOCHUI;

5. YCBOGHHE CHCTEMAaTHYECKHX 3HAHMU O TUIOCKMX (Urypax M HMX CBOMCTBaxX, a TakKe Ha



HaIJIIHOM  YPOBHE — O MPOCTEHIIMX IMPOCTPAHCTBEHHBIX TEJAX, YMEHUE IIPUMEHSATH
CHUCTEMATHYECKUE 3HAHUS O HUX Ul PEILIECHUS TEOMETPUYECKUX U IPAKTUYECKUX 3a7ad;

6. ymMeHue u3MepsTh JUIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, HCIOJIB30BaTh (DOPMYJIBI IS
HaXOXXJCHUS IEPUMETPOB F€OMETPHUECKUX (PUTYD (TpEyrojabHHKA);

7. yMeHue NPUMEHITb W3yYEHHBbIE IOHSTHS, PE3yIbTaTbl, METOABl AJs pEIICHUs 3ahad
IIPAKTUYECKOrO XapakTepa M 3aJad W3 CMEXHBIX [HUCHUIUIMH C HCIOJb30BaHUE IIpU

HEO0OXOJUMOCTH CIIPABOYHBIX MAaTEPHATIOB, KAJIbKYJISITOPA, KOMITbIOTEPA.

I[InanupyeMble pe3yabTaThl H3YUYE€HHS KYPC aaredpsl:
PALIMOHAJIBHBIE UNCJIA
Buinycknux nayuumcsi:
1) noHrMaTh 0COOEHHOCTH JACCATHYHOM CUCTEMBI CUNCIICHHUS,
2) BJIAACTDb NIOHATUAMU, CBA3AHHBIMU C JCIIUMOCTBIO HATYPAJIbHBIX YUCCII;
3) BeIpakaTh YKCIIa B SKBUBAJICHTHBIX (hopMax, BEIOMpast HanboJee MOAXOIAIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYaIlHH;
4) cpaBHHMBaTh U YIOPSJOYMBATH PAMOHAIBHBIC YUCIIA;
5) BBIITOJIHATD BBIYUCIICHUS C pallMOHAJIbHBIMU YUCJIaMH, COUCTAasl YCTHBIC U TMCbMCHHBIC
npUEMBI BEIYUCIICHHUH, IPUMEHSITD KaJbKYJISTOD;
6) MCIIOTBb30BaTh MOHATHS  YMEHHSI, CBSI3aHHBIC C IPOTOPIIHOHATBHOCTHIO BEJTHUUH,
MMPONCHTAaMM B XOA€ PCIICHUA MAaTCMATUYCCKUX 3a1a4 U 3a/la4 U3 CMCIKHBIX IPECAMCTOB,
BBITTOJIHATDL HCCJIOKHBIC IMTPAKTUYCCKHC paC‘-IéTBI.
BoinyckHux noayuum 603M04CHOCHb:
1) MO3HAKOMHUTHCSI C MO3UIIUOHHBIMEI CHCTEMaMH CUMCIICHHS OCHOBAaHHUSIMH, OTIIMYHBIMU OT 10;
2) yriayOuTh U pa3BUTh MPEICTABICHUS O HATYPAIbHBIX YHCIIaX U CBOWCTBAX JICIMMOCTH;
3) HayYUThCs HCIIOIB30BATh NPUEMBI, PATMOHATM3UPYIONINE BHIYUCICHHS, IIPHOOPECTH
NPUBBIUKY KOHTPOJIMPOBATh BEIUMCIICHUS, BEIOWPAst OAXOMSAIIMIA AT CUTYaIluH CIIOco0.
JIEMCTBUTEJILHBIE UNCJIA
Buinycknux nayuumcsi:
1) HCIOJIb30BAaTh HAYAJIbHBIC IPCACTABJICHUSA O MHOXKCCTBC HeﬁCTBHTeHBHBIX YHUCCII,

2) BJIQZACTD MOHATUCM KBAaAPATHOI'O KOPHA, HPUMCHATL €0 BHIYUCIICHUAX.

Buinycknux noayuum 603mMoHuCHOCIb:

1) Pa3BUTH NPCACTABJICHUC O YUCJIC U YUCJIOBBIX CUCTCMAX OT HATYypPaJIbHBIX N0 ,Z[GI>'ICTBI/ITGJILHBIX
YHCEJT; O POJIU BHIUUCICHUH B YEJIOBEUECKOM MTPAKTHKE;

2) pa3BUTh U yIIIyOUTh 3HAHUS O ICCATUYHOM 3aMUCH JICHCTBUTEIBHBIX YHCEN (MIEPUOTUUECKIE

U HETIepUOINYECKUE APOOH).



MN3MEPEHU A, TPUBJINKEHU S, OLIEHKU

Buvinyckuux nayuumes:
1) wucnosbp30BaTh B XOJIE PEIICHUS 3a/1a4 JICMEHTAPHbIC MPE/ICTABICHNUS, CBA3aHHbBIC C

npUOIKEHHBIMY 3HAUCHUSMU BETHYWH.

BoinyckHUK noayuum 603MOHCHOCb:
1) MOHATH, YTO YHUCIIOBBIC JAHHBIC, KOTOPhIC UCIIOIB3YIOTCS IS XapaKTEPUCTUKH OOBEKTOB
OKPYXAaIOIIero MUpPa, SBJISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO IO 3alHCH
npUOIMKEHHBIX 3HAYCHHH, COJIepPKaAITNXCs B MH(OOPMAIIMOHHBIX HCTOYHUKAX, MOYKHO
CYIIUTh O MOTPEIIHOCTH MPUOIMKCHHUS,
2) MOHSATH, YTO MOTPEIIHOCTh PE3YJIbTaTa BHIYMUCICHHUHN JTOJDKHA OBITH COM3MEpUMa C
MOTPEIIHOCTHIO UCXOIHBIX JaHHBIX.
AJITEBPAMYECKUE BbBIPAXXEHU A
Buinycknux nayuumcsi:
1) BiageTh MOHATUAME «TOKICCTBOY, «TOXKISCTBEHHOE MTPeoOpa3oBaHuey, pemarh 3a/1a4u,
cojepxarire OyKBeHHBIC TaHHbBIE; paboTaTh ¢ hopMyIamu;
2) BBIMIOJHSATH MPEOOPA30BAHUS BRIPAKEHUI, COJIEPIKAIIUX CTCIICHHU C LEIBIMU
MOKA3aTeISIMKU U KBaJIPATHBIE KOPHU;
3) BBITIOJIHATH TOXKICCTBEHHbBIC TPEOOPa30BAHNUS PAIIMOHATIBHBIX BEIPAKCHUN Ha OCHOBE
MpaBWJI ACHCTBUI HAJ MHOTOWIEHAMU U alnreOpandyecKuMu JpoosimMu;
4) BBIMOJIHATH Pa3JI0KECHUE MHOTOUWICHOB Ha MHOYKHUTEIIH.

BoinycKHUK noayuum 603MOHCHOCb:
1) HAy4IHUTHCSI BBITOJIHSITH MHOTOIIIATOBBIC MPEOOPa30BaHUs PAIIHOHATBHBIX BHIPAKCHHI,
MIPUMEHSIS IMUPOKUN HAOOp CITIOCOOOB U TPUEMOB;
2) IPUMEHSITh TOXK/ICCTBCHHBIC MPEOOPa30BaHHUS JIsl PELICHUS 3a/1a4 M3 Pa3InIHBIX
paznenoB Kypca (HampuMmep, JUTsk HaXOKACHHSI HAUOOBIIIeT0/HANMEHBIIIETO 3HAYCHHS
BBIPAXKECHMUS).
YPABHEHUA
Buvinyckuux nayuumes:
1) pemaTh OCHOBHBIC BUJIbI pAIllHOHAILHBIX YPABHEHHUH C OJTHON MIEPEMEHHOM, CHCTEMBI JIBYX
YpaBHEHHUI C ABYMS MTEPEMEHHBIMU;
2) MOHUMATh YpaBHEHHE KaK BAKHEHIIIYIO MATEMaTUICCKYFO MOJICIb ISl OTTUCAHUS U
M3YYEHHUs pa3HOOOPA3HBIX pEaIbHBIX CUTYAallU, pelaTh TEKCTOBBIE 331a4u aJIreOpandecKum
METO/IOM;
3) npuMeHsTh rpaduuecKue MPEACTABICHUS IS HCCIICIOBAHUS YPABHCHUH, UCCIICIOBAHUS U
pELIeHUs CUCTEM YPaBHEHHH ¢ ABYMS [I€PEMEHHBIMHU.

Buvinyckuux nonyuum 603mMoucHOCIb:

4) oBianeTh CrielMaIbHBIMU TPUEMAMH PELICHUS YPABHEHUI U CHCTEM YPaBHCHH;



YBEpEHHO NMPUMEHATH anmnapaT ypaBHEHUN ISl pEeLIeHUs pa3HOOOpa3HBIX 3ajad U3
MaTEeMaTHKH, CMEXHBIX MIPEAMETOB, IPAKTUKH;

5) mpuMeHsTh rpaduuecKre MPeJACTaBICHHS IS MCCIICI0BaHHS YPaBHEHUI, CHCTEM
ypaBHEHHIA, coiepKalux OyKBEHHBIE KO UITHESHTHI.

HEPABEHCTBA

Buinycknux nayuumcsi:

1) HoHMMAaTh ¥ IPHUMEHSATH TEPMUHOJIOTHIO ¥ CHMBOJIMKY, CB3aHHBIE C OTHOIICHHEM
HEpaBEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;

2) pemarh JIMHEWHBIC HEPABEHCTBA C OJJHOI MEPEMEHHOW M UX CHCTEMBbI; PeLIaTh
KBaJ[paTHbIE HEPABEHCTBA C ONOPOi Ha rpaduuecKue NpeCTaBICHHUS;

3) mpUMEHSTH arapaTt HepaBeHCTB [UIsl PELICHHS 3a/1a4 U3 Pa3JInuHbIX pa3/elioB Kypca.
BuinyckHux noayuum 603M04CHOCHb HAYYUMbCA:

1) pa3HOOOpa3HBIM MpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPECHHO MTPUMEHSTH arapar
HEPaBEHCTB Ul PELICHUs Pa3HOOOPA3HBIX MAaTEMaTHUECKUX 3aJa4 1 3a/1a4 U3 CMEKHBIX
IPEIMETOB, IPAKTHUKH;

2) IpUMEHSITh TpaduuecKue MPeACTaBICHHS JJIsl UCCIICIOBAHUS HEPABEHCTB, CUCTEM
HEpPaBEHCTB, COJePKALINX OYKBEHHBIE KO3()PUIIUEHTEHI.

OCHOBHBIE ITOHATHA. YNCJIOBBIE ®YHKIINUA

Buinycknux nayuumcsi:

1) mOHUMATh U UCTIONIB30BATh (PYHKIIMOHAIBHBIC TIOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHUS);

2) cTpouTh rpaduKH IeMEHTAPHBIX (DYHKIIHIA; HCCIIEI0BATh CBOMCTBA YUCIIOBBIX (PYHKIIUI
Ha OCHOBE U3Y4YEHHUs NOBEJCHUS UX I'pauKOB;

3) moHUMaTh (QYHKIIHMIO KaK BOKHEHIIYI0 MaTEMaTUIECKYIO MOJICIb JJIsl OTTUCAHHS
IPOIIECCOB U SIBJICHUN OKPY’KAIOIIET0 MUPA, IPUMEHATH (PYHKIMOHATIBHBIHN SA3BIK 15
OTIHCAHM U UCCIIEOBAHNUS 3aBUCUMOCTEH MEXIY U3NUECKUMU BETMYMHAMM.
Boinycknux noayuum 603MONCHOCMb HAYYUMbCAL:

1) npoOBOIKTE HCCIICOBAHUS, CBSI3aHHBIC C U3yYEHHEM CBOWCTB (DYHKIIMIA, B TOM YHCIIE C
UCIIOJIb30BaHUEM KOMIIBIOTEPA; HA OCHOBE I'pa)MKOB M3YyUCHHBIX (PYHKIUH CTPOUTH OoJiee
CJIO’KHBIE TpaUKH (KyCOUHO-3a/laHHBIE, C «BBIKOJIOTHIMIW» TOUYKAMU H T. I1.);

2) UCTIONBb30BaTh (PYHKIMOHAIBHBIC MTPEICTABICHHS M CBOMCTBA (DYHKIHIA JUTS PEIICHUS
MaTeMaTHUYeCKUX 33]a4 U3 pPa3IMuHbIX pa3fesioB Kypca.

UHMCJIOBBIE ITOCJIEJOBATEJIBHOCTU

Buinycknux nayuumes:

1) HoHMMATh ¥ MCIOIB30BATh S3bIK MOCIEI0BATEIFHOCTEH (TEPMHHBI, CHMBOJIYECKUE
0003HaYCHHUS ),

2) IPUMEHSITH (POPMYJIBI, CBSI3aHHBIE C ApUPMETHUSCKON M T€OMETPUUECKOMN MPOTPECCUSIMH,



U anmapar, chOpMHUPOBAHHBIN MPH U3yUECHUH IPYTUX pa3[esioB Kypca, K pELICHHUIO 3a/1a4, B
TOM YHUCJIE€ C KOHTEKCTOM U3 PealbHOM KU3HHU.

Buvinyckuux nonyuum 603MoHuCHOCMb HAYYUMbCA:

1) pemrate KOMOMHUPOBAHHBIE 33a7a4H C IPUMEHEHUEM (POPMYII N-TO YICHA U CyMMBI
NEPBBIX N YWICHOB apu(METHUECKONW U T€OMETPUIECKOM MPOTPECCHid, IPUMEHSISI IPH ITOM
anmnapar ypaBHEHUH U HEPaBEHCTB;

2) MOHUMATh apu(METHUCCKYIO U TEOMETPHUYCCKYIO MTPOrPECCH KakK (yHKIIMH
HATypaJbHOT'O apI'yMEHTA; CBSI3bIBATh apU(METUUYECKYIO TPOTPECCUIO C TUHEHHBIM POCTOM,
FE€OMETPUUECKYIO — C 3KCIIOHEHLIUAIbHBIM POCTOM.

OIMNUCATEJIbBHAS CTATUCTUKA

Buvinyckuux nayuumes ucnonvzosamse npocmetiuiue cnocoodwl

npeocmasieHus U AHaIu3a Cmamucmudeckux OaHHbIX.

BhINyCKHUK MOTYYUT BO3MOKHOCTH IPUOOPECTH MEPBOHAYAIBHBIN OIBIT OpraHU3aIIH
cOopa JaHHBIX MPU MPOBEICHUH OMPOca OOIIECTBEHHOTO MHEHHMSI, OCYLIECTBIIATh UX aHAJIN3,
MPEJICTaBIISTh PE3yNbTaThl OIPOCa B BUIE€ TAOIUIIbI, AUATPAMMBI.

CJIVUAUHBIE COBBITUS U BEPOSITHOCTD

Buvinycknux nayuumcsa HaX0JUTh OTHOCUTEIbHYIO YaCTOTY U BEPOATHOCTH CIy4alHOTO
COOBITHS.

Buvinyckuux nonyuum Bo3MOKHOCTh PUOOPECTH OMBIT IPOBEIACHUS CITy4alHBIX
AKCIIEPUMEHTOB, B TOM YHCJIE C TIOMOILIBI0 KOMIIBIOTEPHOTO MOJIETIUPOBaHUS,
MHTEPIIPETALIMY UX PE3YJIHTATOB.

KOMBHMHATOPUKA

Buvinyckuux nayuumcs pemats KOMOMHATOPHBIE 33/1a4M Ha HaXOXKACHHUE YHclia 00BEKTOB
A KOMOWHAIINHA.

Buinycknux nonyuum 603mMoHCHOCMb HAYUUMBCA HEKOMOPBLIM CHEYUATbHLIM NPUEMAM

peutenuss KOMOUHAMOPHBIX 3a0ad.

[InanupyemMble pe3yabTaThl H3YyUYeHUS] KypPC reoMeTpUM:

«Harngngaga reoMeTpusy

Buinycknux nayuumes:

e pacro3HaBaTh Ha 4YepTekax, PUCYHKaX, MOJEISIX M B OKPYKAIOIIEM MHUpE IUIOCKHE U
IIPOCTPAHCTBEHHbIE FeOMETpHUEcKUe (PUTYPHI ;

® pacrmo3HaBaTh BHUJbI YIJIOB, BUJbI TPEYTOJILHUKOB, BUJIbI YETHIPEXYTOJIbHUKOB;

® OmpeneNsTh M0 YepTexky (pUrypsl e€ mapaMmeTpsl (JUIMHA OTpe3Ka, IpaycHas Mepa yria,

® DJIEMEHTHI TPEYTOJbHUKA, IEPUMETP TPEYTOJIbHUKA U T.1.);

® pacro3HaBaTh pa3BepTKHM KyOa, MpPsIMOYToJbHOIO TMapajulefienuIesa, MpaBUIbHON

MAPaMUIbL, THIMHAPA U KOHYCA;



nojydunt 603MONCHOCHIb UCHOTIb306AMb npuo6pemeHHble SHAHUA U YMEHUS 6 I’lpaKmMQQCKOIz

0essmeslbHOCMU U NOBCEOHEB8HOU HCUZHU JJIsI:

yIayOaeHus U Pa3BUTHUS MPEACTABIECHUN O TUIOCKUX U TPOCTPAHCTBEHHBIX

reoMeTpHuecKux Qurypax (Todka, mpsimasi, OTpPE30K, JIyd, yroJl, TpeyroJbHUK,

OKPYKHOCTb, T1ap, cdepa, mapauiesenurie 1, Ipu3Ma u ap.);

MMPUMCHCHUSA IMOHATHA Pa3BCPTKU JJI BBINIOJIHCHUSA MPAKTUUICCKUX paCYCTOB.

BBIYUCIISATH 0O0BEMBI MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYp, COCTABICHHBIX U3

IIPSIMOYTOJIBHOTO NTapajlICIIHIIE1A.

«["eomeTpuyeckue d)I/II‘VDI:I))

Hayyumcs.:

IMOJIB30BATHCS A3BIKOM I'€COMETPUHN IJIA OIMUCAHUA NPEAMETOB OKPYXKAOIICTO MUpa U HUX

B3aMMHOT'O PaCIOJIOKCHU A,

pacrno3HaBaTh U HM300paXkaTh Ha YepTekaxX U PUCYHKAX reoMeTpuieckue Gurypsl U Mx

KOH(purypammm;

HAaXOAWTh 3HAUEHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (UTYp M HUX OTHOILIEHUS, IPaTyCHYIO

Mepy yrioB ot 0 1m0 , mpuUMEHss OMNpeesieHus, CBOWCTBA M MpU3HAKU (GUTYp U HUX

AJIEMEHTOB, OTHOIIICHUs (puUryp (paBEeHCTBO, CPaBHEHHE, MMOAO0UE, CAMMETPHIO, TTIOBOPOT,

napaJuIeIbHBINA IEPEHOC);

pemaTh 3aJaud Ha JI0OKa3aTeNbCTBO, OMMPAsCh HAa HW3yYEHHBbIE CBOMCTBa (Quryp u

OTHOIICHUH MCIKAY HUMHU U ITPUMCHSS U3YUCHHBIC MCTOAbBI 1OKA3aTCIILCTB,

pemaTh MpOCTEMIINE 3aJadyd Ha IMOCTPOCHHUE, NPUMEHS OCHOBHBIE AJITOPUTMBI
IIOCTPOEHHUS C IOMOIIBIO LIUPKYJIS U TMHEUKH;

pemath npocTeiiiye IIaHuMeTpUYeCcKre 3a7jaui B POCTPAHCTBE;

noydunt 603MOANCHOCNIb UCNOTb306AMb I’lpu06p€m€HHbl€ SHAHUA U YMEHUA 6 I’lpaKmMQQCKOIz

0essmelbHOCMU U NOBCEOHEB8HOU HCUZHU JJIsI:

OBJIAICHKS METOJAMU PEILLIECHU 3a1a4 Ha BBIYUCICHUA U 10KAa3aTEIbCTBA: METOIOM OT
IPOTUBHOTO, METOJOM I000Ms, METOAOM Iiepebopa BapHaHTOB, METOJOM
T€OMETPUUYECKUX MECT TOYECK;

nproOpeTeHusl OmbITa MPUMEHEHHs anredpanyeckoro M TPUTOHOMETPHUYECKOTO
anrapara v UJ1ei JBUKEHHUs IIPU PEILICHUHU I'eOMETPUUECKUX 3a1a4;

OBJIQJICHNS TPAJAULMOHHONW CXEMOM pelIeHUs 3aJad Ha I[OCTPOCHHUE C IOMOUIBIO
LUPKYJISA U IMHEUKU: aHAJIU3, IOCTPOCHUE, JOKA3aTeIbCTBO U UCCIIEIOBAHMUE;
HAYYMTCS pelIaTh 331a4K Ha IIOCTPOCHUE METOIOM OO0 U METO0M
T€OMETPUYECKOr0 MECTA TOYEK;

proOpeTEeHNs OMbITa UCCIICAOBAHMS CBOMCTB INIAHUMETPHUUECKUX (PUTYP C TOMOILBIO

KOMIIBIOTEPHBIX POTPAMM.

«H3MepeHne TeoOMETPUIECKIX BEIMINHY)




Haywumcs:

MCIOJIb30BaTh CBOMCTBA U3MEpPEHUs AJIMH, IIIOIIAeH U yIII0B MPHU pEeUICHUH 3a/1a4 Ha
HAXOXJICHUE J[UIMHBI OTPE3Ka, UIMHBI OKPYXXHOCTH, IJIMHBI OYTHW OKPY>KHOCTH,
rpajyCHOUN MEpHI yIJia;

BBIUMCIIATH IJIOIAAN TPEYTOJIbHUKOB, PSIMOYTOJIbHUKOB, ApaJIeIOrPAMMOB,
Tpanenui, KpyroB U CEKTOPOB;

BBIUHCIISTH IEPUMETPHI TPEYTOJIbHUKOB;

pelIaTh 3aa4n Ha I0Ka3aTeIbCTBO C UCIOIh30BAaHUEM MTPU3HAKOB PABEHCTBA
TPEYTOJILHUKOB U MPU3HAKOB NMapauIeIbHOCTH NPAMBIX, (hopMyT miomaneit Gpuryp;
pelaThb MPAKTUYCCKUC 3a/la4d, CBA3AHHBIC HAXOXICHUCM I'COMCTPUUCCKUX BCINMYHUH
(ucTonb3ysi Mpu HEOOXOIUMOCTH CITPABOYHUKU U TEXHHUYECKUE CPEJICTBA);

pelaTh 3a1a4M Ha JJ0Ka3aTelbCTBa C UCTIOIb30BaHUEM (DOPMYII ITTMHBI OKPYKHOCTH U
JUIMHBL YT OKPYXKHOCTH, (opMys I1iomanei Quryp.moixyduT BO3MOXKHOCTD
HUCIIOJIB30BaTh HpI/IO6peTeHHBIe 3HAaHUSA U YMCHUS B HpaKTquCKOﬁ ACATCIIBHOCTHU U
MOBCEIHEBHOM JKU3HU IS

BBIUMCJICHHSI TPAyCHBIX MEpP YIJIOB TPEYTOJbHUKA U IIEPUMETPOB TPEYTOJILHUKOB;
BBIUMCIIATH IUIOMAAN QUTyp, COCTABICHHBIX U3 JIBYX WM OoJjiee MPSIMOYTOJbHUKOB,
napauIeIorpaMMOB, TPEYTOJIBHUKOB, KPyTa U CEKTOPa;

BBIUUCIIATH IJI0LIA I MHOTOYT'OJIbHUKOB UCIIOJNB3YS OTHOIICHUS U
PaBHOCOCTaBJIEHHOCTH;

MPUOOPETEHUS OIbITA MPUMEHEHUS aNredpandeckoro U TPUrOHOMETPUIECKOTO

armapara u H,Heﬁ ABHXKCHUA IMTPHU pEIICHUHN 3a/1a4 HAa BBIYUCIICHUC.

« KoopanHaTte»

Buinycknux nayuumes:

BBIUUCIIATH NJIMHY OTPC3Ka IO KOOpAWHATAM €ro KOHIIOB; BBIYUCIIATL KOOPAWHATLL
CCPCAUHBI OTPEC3KaA,
HUCIIOJIBb30BAaTh KOOpI[I/IHaTHI:II\/'I MCTOI IJI U3YUCHUSA CBOMCTB MMPAMBIX U

OKpPY’KHOCTEH.

Bbll’lyCKHuK noyuyum 603MOINCHOCNIb.!

OBJIAJIETh KOOPJIMHATHBIM METOJIOM PEILIEHUs 3a]]a4 Ha BHIYUCICHUE U
JI0Ka3aTeIbCTBO

PUOOPECTH OMBIT UCIIOJIH30BAHUS KOMITBIOTEPHBIX MPOTPaMM ISl aHaIn3a
YaCTHBIX CIIy4aeB B3aMMHOT'O PACIOJIOKEHUSI OKPY>KHOCTEH U MPSIMBIX;
MPUOOPECTH OMBIT BHIOJHEHUS MPOEKTOB Ha TeMy « [IpuMeHeHue
KOOPJMHATHOT'O METO/ia P PELICHUH 3a]1a4 Ha BBIYUCICHNUE U

J0Ka3aTCIbCTBO).



« Bextopen»
Buinycknux nayuumes:

e OIEpHUpOBATh C BEKTOPAMM; HAXOIUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB, 33JaHHBIX
TEOMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIM INPOM3BEICHUIO 3aJaHHOTO BEKTOpa Ha
YHUCTO;

® HAXOAUTh JJI1 BEKTOPOB, 3aJaHHBIX KOOpAMHATAMU: JIMHY BEKTOpa, KOOPAMHATHI
CYMMBI Pa3HOCTH JBYX M 00jee BEKTOPOB, KOOPAWHATHI MPOU3BEIECHUS BEKTOPOB Ha
YHCI0, TPUMEHSS TpU HEOOXOIUMOCTH COYETaTeNbHBINA, MEPEeMECTUTENbHBIN |
pacpeeIInTeNbHBINA 3aKOHBI,

® BBIYNCIATH CKAISIPHOE IPOU3BEIECHUE BEKTOPOB, HAXOAUTH YrOJ MEXKIY BEKTOpaMH,
YCTAaHABJIMBATh NEPIECHIUKYISIPHOCTD MIPSIMBIX.

Buinycknux noayuum 603MOHNCHOCIb:

® OBJIAJIETh BEKTOPHBIM METOAOM JUIs PELICHU 3a1a4 HA BEIYUCIICHUE U
JI0Ka3aTeNbCTBO;

e prOOPECTH OIBIT BHIOJIHEHHS IPOEKTOB Ha TeMy « [[ppuMeHeHrne BEKTOpHOTO METO1a

Ipu pCHICHUH 3ala4 HAa BBIYUCIICHUC U JOKA3aTCIILCTBOY.

TpeGoBaHus K yPOBHIO MOAr0OTOBKH yyanuxcs 9 kjacca

Honorcnvl 3name:

— CIeAyIolIue TOHATUS: BEKTOP, CyMMa U Pa3HOCTh BEKTOPOB; NMPOU3BEICHHE BEKTOpa Ha
YUCJO, CKAIAPHOE NPOU3BEIAECHUE BEKTOPOB; CHHYC, KOCMHYC, TAHTE€HC, KOTAHIEHC; TeopeMa
CHHYCOB U KOCHHYCOB; PEILIEHUE TPEYroJbHUKOB; COOTHOILIEHUE MEXAY CTOPOHAMHU M YIJIaMU
TPEyroJbHUKA;

— Onpe/esieHue MHOTOYTOJIbHUKA; (POPMYJIbI ITTUHBI OKPY>KHOCTH U IJIOLIAAHN KPYyTra; CBOMCTBA
BIIUCAHHOW M OMUCAaHHOW OKPYXKHOCTH OKOJIO TPAaBHJILHOTO MHOTOYTOJbHUKA; MOHSITHE
JBUKEHHS HA TIIOCKOCTH: CHMMETPHUSI, TApAJUIEIBbHBIN TIEpEeHOC, TOBOPOT.

Honscuvt ymemaw:

— TMOJIb30BATHCS TEOMETPUUECKHUM SI3BIKOM I OMIMCAHUS IPEIMETOB OKPYKAIOIIET0 MUPA;

— pacrmo3HaBaTh TeOMeTpudecKue (PUryphl, pa3iuyaTh UX B3aHMHOE PACIIONIOKCHHE;

— u300pakaTb reOMEeTPUIECKHe (PUTYPBI; BEITIOTHATH YEPTEKHU 1O YCIOBUIO 3a/1a4;
OCYIIECTBIISATh MpeoOpazoBanus GUTYP;

— pacmo3HaBaTh Ha uYepTeXkax, MOJENAX U B OKpY’Karoleil 0O0CTaHOBKE OCHOBHBIE
MPOCTPAHCTBEHHBIE TeNa, U300paXaTh HX;

— B IIPOCTEUIIUX CIy4YasX CTPOUTH CEUEHUS U Pa3BEPTKH ITPOCTPAHCTBEHHBIX TEIL;

— MPOBOJUTH OIEpalMM HaJ BEKTOPaMH, BBIUUCIATH JJIMHY M KOOPIMHATBHl BEKTOPA, Yroj
MEXly BEKTOpaMu;

— BBIYUCJIATH 3HAYCHHUA T'COMCTPUUCCKHUX BCIIMUYNH (,Z[.HI/IH, YTJ0B, H.HOH_[a,Z[GI\/'I, O6’beMOB); B TOM



yucne: s yraoB ot 0°mo 180° ompenensaTe 3HaUYE€HUS TPUTOHOMETPUUECKUX (DYyHKIUM 1O
3aJJaHHBIM 3HAUEHUSIM YTJIOB; HAXOJUTh 3HAYCHUS] TPUTOHOMETPUYECKUX (PYHKINN MO 3HAYEHHUIO
OJIHOI M3 HHMX; HAXOAUTh CTOPOHBI, YIJIbl M IUIOMAAN TPEYTOJbHUKOB, JJIUHBI JIOMAaHbIX, AYT
OKPY>KHOCTH, TUIOIIAJIe OCHOBHBIX T€OMETPHUECKUX (HUTYP U (PUTYD, COCTABICHHBIX U3 HUX;

— pematb reoOMeTpUYecKHe 331a4H, ONMUPAsCh HA U3yYEHHBIE CBOMCTBA (DUTYp M OTHOIIECHHIA
MEXIy  HHMMM, TpPHUMEHSAS  JONOJHUTEIbHBbIE  TOCTPOEHHUs,  ainreOpandeckuii  u
TPUTOHOMETPHUUECKUI anmnapaT, CHMMETPHIO;

— NPOBOAMTH JIOKA3aTENIbHBIE PACCYXKACHUS TPU PEHICHUHU 3a/ad, UCIOJIb3ys H3BECTHBIC
TEOpeMbl, 00HAPY>KHBasi BO3MOXXHOCTH IS X UCIIOJIb30BaHUS;

— pewath npocTerine MIaHUMETPUUECKHE 3a/1a4k B TPOCTPAHCTRE.

Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU O0eAmenbHOCmU U
NO6CEOHEGHOIL IHCUHU:

— JIJISl OTIMCAHUs PEaTbHBIX CUTYAIIMH Ha SI3bIKE TEOMETPHUH;

— JIJIS1 pacyeToB, BKIIOYAIOIINX IPOCTEHIINE TPUTOHOMETpUUECKHe (POpPMYIIbL;

— IpU pelIeHUN FTeOMETPUYECKHX 3a7ay C UCII0JIb30BAHUEM TPUTOHOMETPUH;

— 17151 pelIeHUs MPAKTUUECKUX 3a]1a4, CBSI3aHHBIX C HAXOXKICHUEM FeOMETPUIECKUX BETHUNH
(MCnoJIB3yst MPU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPEJICTBA);

— TpU MOCTPOCHUHM N'€OMETPUUECKHUMH MHCTPYMEHTaMU (JIMHENKA, YTOJIbHUK, LIUPKYJIb,
TPAHCIIOPTHD).

Jonsicnol 1a0emsv KoMnemeHyuAMuU:

— UH(pOPMAITMOHHOM;

— KOMMYHUKaTHUBHOI;

— MareMaTH4ecKol (MparMaTH4YecKoH), TOJApa3yMEeBaroOIIeH, YTO ydYaluecs yMEIoT
UCIIOJIb30BaTh MaTeMaTHYeCKHe 3HaHUs, apudmernyeckui, anreOpandeckuii ammapar i
ONHUCAHMS M peIIeHUs MpoOieM peasbHOM KU3HH, I'PAMOTHO BBINOJHATH aITOPUTMHUYECKHE
MpeIUCaHusl U MHCTPYKIIMN HA MaTeMaTHYeCKOM MaTepHualie, MoIb30BaThCs MaTEMaTHICCKIUMHU
dbopmynamMu, MPUMEHSITH TPHOOPETEHHBIE anredpandeckue npeodpasoBaHus U GyHKIIMOHATHHO-
rpaduyeckre NpeacTaBICHUs ISl ONMUCAHUS M aHajdn3a 3aKOHOMEPHOCTEH, CYHIECTBYIOIIUX B
OKPY’KaIOIIeM MHUPE 1 B CMEKHBIX IPEIMETaXx;

— COIMANIbHO-TMYHOCTHOH, MOAPa3yMEBAIOLICH, YTO yJalluecs BIaJCIOT CTUIIEM MBIIIUICHUS,
XapaKTEepHBIM U1 MaTEMaTHKHU, €r0 a0CTPAaKTHOCTBIO, JOKA3aTebHOCThIO, CTPOrOCThIO, YMEIOT
MPOBOANTH ApPTyMEHTHPOBAHHBIE PACCYXJIEHHUS, JeJaTh JOrM4ecKM OOOCHOBAHHBIE BBIBOJIBI,
IPOBOIUTH 00OOIIEHUSI U OTKPBHIBATh 3aKOHOMEPHOCTH HAa OCHOBE aHAJIN3a YAaCTHBIX IPUMEPOB,
OKCIIEPUMEHTA, BBIJBUTATh TUIOTE3bI, SCHO M TOYHO BBHIPAXKaTh CBOM MBICIH B YCTHOH H
MMUCHbMEHHOW peuu;

— 00ILEKYIbTYPHOMU, MOPa3yMeBaloIIeH, YTO yUalirecs MOHUMAIOT 3HAUMMOCTh MaTeMaTHUKU

KaK HEOThEMJIEMOM YacTH OOIIEYETOBEYECKOI KYJIbTYphl, BO3JCHCTBYIONICH Ha MHBIE 00JIACTH



KYJIbTYpBl, IOHUMAIOT, YTO (OPMaJbHBI MaTeMaTHUYECKUI ammapar CO3JaH M Pa3BHBAETCS C
LEJIbI0 PACIIMPEHNS BOBMOXKHOCTEHN €ro IPUMEHEHUS K PELICHHIO 33/1a4, BO3HUKAIOIIUX B TEOPUH
Y IIPAKTHKE, YMEIOT YMECTHO HCIOJIb30BaTh MAaTEMATHYECKYIO0 CUMBOJIUKY;

— NPEeIMETHO-MHUPOBO33PEHYECKOH, MOAPA3yMEBAIOLIECH, YTO Yy4Yalluecs IIOHUMAIOT
YHHMBEPCAJIbHBIN XapakTep 3aKOHOB MAaTeMaTHYeCKOW JIOTHKH, MPUMEHHUMBIX BO BCEX O0IACTAX
YEJIOBEYECKOW  NIEATENbHOCTH,  BIAACIOT  INPUEMaMU  IIOCTPOCHHA W MCCIEIOBAHHUSA

MaTEMAaTHYCCKUX MO,I[CJ'ICﬁ IIpU pCHICHUHA MPUKIIAAHBIX 3a1a4.
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3BaBuu [u ap.]. — M., 2001.



9. 3us, b. I. 3agaum 1o TeoMeTpuUM  TMocobue i yuamuxcs /—11 kmaccoB
obmeobpazoBatenbHbIx opranuzaruii / b. I'. 3uB, B. M. Meiinep, A. I'. baxanckuii. — M. :
[Tpoceemenue, 2014.

10. Kykapyesa, I'. 1. COOpHUK 3aa4 110 TEOMETPUH B pUCYHKaxX u TecTax. /-9 kmaccel / . U.
Kyxkapuesa. — M., 1999.

11. Caspacosa, C. M. YupaxHeHUS 1O IUTAHUMETPUH Ha roToBbIX ueprexax / C. M.
Caspacosa, I'. A. fActpebunenxuii. — M., 1987.

IIpu paboTe MOXHO UCHONB30BATh TAKXKE CTaTbM M3 HAYYHO-TEOPETUYECKOTO H
METOAMYECKOr0 XKypHana «Mamemamuka 8 wikoney, U3 €XEHEICTbHOI0 yueOHO-METOIUIECKOTO
npunoxcenus k eazeme «llepsoe cenmsaopsay «Mamemamukay,

Ileyamnwvie coopruku 0151 noocomosxu k OI'D 2020

1. IlporpamMHoO-nIearornyecKmne CpeacTBa, peajusyemMbie ¢ IOMOLIBI KOMIIBIOTEPA.

1. CD «1C: Penerurop. Marematuka» (KuM).

2. CD «Ypoxku reomerpun. 7-9 knacce» (B 2 4.) (KuM).

4. CD «Marematuka. 5-11 kmaccel. [Ipaktukym.

5. CD «1C: O6pazoBatenpHas kosuiekius. [Imanumerpust. 7-9 K.

2. Ludposbie obpa3oBatenbHble pecypcbl (LHHOP) anas moaiep:kkum MNOATOTOBKH
IIKOJbHUKOB.

1. Wurtepuer-mopran Bcepoccuiickoli onmMMmuaapl MIKOJIHHUKOB. — Pexum mocrtyma
http://www.rusolymp.ru

2. Bcepoccuiickuie TUCTaHIIMOHHBIE IBPUCTUYECKUE ONMMITUAIBI 10 MaTEMaTHKE. — Pexxum
noctyma : http://www.eidos.ru/olymp/mathem/index.htm

3. HudpopmanmoHHO-TIOMCKOBasi  cucteMa  «3amadum». — Pexum  jmocrtyna
http://zadachi.mccme.ru/easy

4. 3agaun: UHPOPMALMOHHO-TTIOMCKOBAsi CUCTEMaA 3a/1a4 110 MaTeMaTuke. — Pexxum nocrymna :
http://zadachi.mccme.ru

5. KonkypcHble 3a1auu 10 MaTeMaTHKe: CIPAaBOYHUK M METObI pemieHus. — Pexxum gocryna
- http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

6. Matepuainsl (MOJIHBIE TEKCTHI) CBOOOJHO PACIPOCTPAHSAEMBIX KHUT IO MaTeMaTUKe. —
Pexxum noctyna : http://www.mccme.ru/free-books

7.  Marematuka Ui T[OCTymalmUX B By3bl. —  Pexum  goctyna
http://www.matematika.agava.ru

8. BeIllycKHBIE ¥ BCTYIUTENBHBIE SK3aMEHBI TI0 MATEMATHKE | BAPUAHTBI, METOUKA. — Pesxxum
noctyma : http://www.mathnet.spb.ru

9. OnmumnuaHbIe 3a1a4K 110 MaTeMaTHKe ; 0a3a qaHHbIX. — Pesxkum mocrtyma : http://zaba.ru


http://www.rusolymp.ru/
http://www.eidos.ru/olymp/mathem/index.htm
http://zadachi.mccme.ru/easy
http://zadachi.mccme.ru/
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
http://www.mccme.ru/free-books
http://www.matematika.agava.ru/
http://www.mathnet.spb.ru/
http://zaba.ru/

10. MockoBckue MaTeMaTHU4YeCKHue OJINMITHAEL. - Pexum Iocryna
http://www.mccme.ru/olympiads/mmo

11. BupryanpHas  1mKojda ~ FOHOTO  MaTemMaTuka. —  Pexum  mocTyma
http://math.ournet.md/indexr.htm

12. bubnuoreka 3JIEKTPOHHBIX y4eOHBIX MOcoOMil Mo maremaruke. — Pexum nocryma !
http://mschool.kubsu.ru

13. OOpazoBatenpHblidi  mopTan  «Mwup  anrebper». —  Pexum  mocryna
http://www.algmir.org/index.html

14. Cnoapu bCD paznuunbix aBTopoB. — Pexxum nocryna : http://slovari.yandex.ru

15. DTr0/1BI, BHITIOJIHEHHBIC C MCTIOJIB30BaHUEM COBPEMEHHON KoMIbioTepHOU 3D-rpadukw,
YBIIEKATEIILHO U WHTEPECHO PACCKa3bIBAIONIME O MaTeMaTHKEe M €€ MPHIOKCHHSX. — Pexum
noctyna : http://www.etudes.ru

16. 3aoyHast ¢bu3nKo-MaTeMaTuyecKas LIKOJIA. —  Pexum  pocrynma
http://ido.tsu.ru/schools/physmat/index.php

17. MunucrepctBo obpasoBanus P®. — Pexumm goctyma :  http://www.ed.gov.ru;
http://www.edu.ru

18. TectupoBanue on-line. 5-11 knaccel. — Pexxum nocryna : http://www.kokch.kts.ru/cdo

19. ApxuB y4eOHBIX TIporpaMM HH()OPMAIMOHHOTO 0Opa3oBareabHOro mopraina «RUsSEdul».
— Pexxum poctyma : http://www.rusedu.ru

20. Caitel  sHmMKIONenuid. —  Pexwmm  goctyma @ http://www.rubricon.ru;
http://www.encyclopedia.ru

21. Best amemeHTapHas MmatreMaTHka. — Pexxum goctyma ; http://www.bymath.net

22. EI'D o marematuke. — Pesxxum goctyma : http://uztest.ru

23.www.fipi.ru
24.ege.edu.ru

25. alexlarin.net
26. https://statgrad.org

27. Pey THA

MarepuanbHo-TeEXHHUECKOE 00eceueHUE:

1. KommbroTep.

2. HWuTepakTuBHAs JOCKA.
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