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IosicHuTeIHLHAA 3AIIUCKA

[Iporpamma «MatemaTudeckuii kayengockom» (IToaroroska k
OI'D o maTemMaTHKe) 10 BHEYPOUHOM JieaTeabHOCTH Ha 2024-2025
yueOHBIN T'OJ] COCTaBJICHA B COOTBETCTBUU COCIEAYIOLIUMU
HOPMAaTUBHO-TIPAaBOBBIMU JOKYMEHTAMH:

e @enepanbHbM 3akoHOM 0T 29.12.2012 Ne 273-D3 «O06 obpa3zoBaHun
B Pocculickoit @enepanuny;

e IIpukazom Muno6pHayku Poccum ot 17.12.2010 N 1897 (pen. ot
31.12.2015) "OO6 ytBepxkaeHuu (QeaepaabHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHJAPTa OCHOBHOTO 00111ero oopazoBanus"

e [lopsakoM opraHu3alMd M OCYLIECTBIEHHs 0Opa30BaTelIbHON
NesTeIbHOCTH 1O OCHOBHBIM 00I€00pa30BaTeIbHBIM MPOrpaMMaM -
o0pa3oBaTeNbHBIM IpPOrpaMMaM HAYaJIbHOTO OOIIEr0, OCHOBHOTO
o011ero u cpenHero odmero oopa3oBaHusl, YTBEpP)KICHHOTIO MIPUKa30M
MunucrtepctBa obpazoBanuss U Hayku Poccuiickoit @enepanuu ot
30.08.2013 Ne 1015;

e [lucemom Komurera mo oOpazoBanuto ot 21.05.2015 Ne 03-20-
2057/15-0-0 ¢ npuinoxxernreM MHCTPYKTHBHO-METOAUYECKOTO MHChMa
«O06 opraHuzanuM BHEYPOUHOW JEATEIBHOCTH IpU pealu3aluu
denepanbHBIX TOCYHApCTBEHHBIX 00pa30BaTENbHBIX  CTaHAAPTOB
HayaJlbHOrO OOIIEr0 M OCHOBHOrO oOmero ob0pa3oBaHus B
oOpa3oBaTenbHbIX opranu3anusax Cankr-lIlerepOypray.

o @enepanbHbIM  [EpeYHEM  Y4eOHUKOB,  PEKOMEHIYEMBIX K
WCTOJB30BAHUIO TPH pEATH3AIMHA HMMEIONMX TOCYIapCTBEHHYIO
aKKpeIuTaluio o0pa30BaTeNbHBIX MPOrpaMM HavyajJbHOIO OOLIEro,
OCHOBHOT'O OOIIEro, CpeIHEro o01Iero o0pa3oBaHus, yTBEPKIECHHOTO
npukasoM Munucrepersa npocselieHus Poccuiickoit denepanuu or
28.12.2018 Ne 345;

e [lepeuneM opraHu3zauii, OCYIIECTBISIOIIUX BBIIYCK Yy4eOHBIX
ocoOui, KOTOpBIE JIOMYCKAIOTCS K MCIIOJIB30BAaHUIO MPH peaIu3aluu
UMEIOIINX TOCYIApCTBEHHYIO aKKPEIUTAlMI0  00pa3oBaTeIbHBIX
IporpaMM HayaJdbHOTO OOIEro, OCHOBHOTO OOWIEro, CpEeIHEero
oOmiero o00pa3oBaHUs, YTBEPXKIEHHOTO TMpUKa3oM MMHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepannu ot 09.06.2016 Ne 699;

e CaHUTApHO-IIUJEMHOIIOTUIECKUMU TPEOOBAaHUSAMU K YCIOBUSM U
opraHuszanuu oO0y4yeHHs: B OOIIE00pa30BaTEIbHBIX YUPEKICHUSIX,
YTBEP)KICHHBIMM  TTOCTAHOBJIEHMEM [ JIaBHOTO TOCYAapCTBEHHOTO
canuTapHoro Bpada Poccuiickoit ®enepamuu ot 29.12.2010 Ne 189
(manee - CaulluH 2.4.2.2821-10);

Pabouas nporpamma paccunTtana Ha 34 Hezenb 1o 1yacy B HEJEIIO.

Llesu v 3a1aum padoyel NPOrpaMMel:

C yueroM neneil oOydyeHHs] B OCHOBHOW IIKOJE KOHTPOJIbHO-U3MEPUTEIbHBIE
MaTepHalibl HK3aMeHa B HOBOW (hopMe MpoBepsIOT chOpMUPOBAHHOCTH KOMILIEKCA
YMEHHH, CBSI3aHHBIX C MHGOPMAIMOHHO-KOMMYHUKATUBHON JESTENbHOCTHIO, C
MIOJIyYEHUEM, AaHATIM30M, a TAK)KE IPUMEHEHUEM SMIIMPUUIECKUX 3HAHUN.

Hean: [Iporpamma kypca « 3anumarenbHas maremaTukay(Ilogroroska k OI'D mo
MaTeMaTHKe),0pUEeHTHPOBAHA Ha:



1. moaroTOBUTH OO0yYarOIIMXCs K clladye dk3aMeHa o MatemaTuke B popme OI'D B

COOTBETCTBUM C TPEOOBAHUSAMH, NPEABABIAEMBIMU HOBBIMH 00pa3oBaTeIbHBIMU

CTaHJapTaMM; OKa3aHUE€ WHJIMBUIYaJIbHOW U CUCTEMATHUYECKOM MOMOILU

JEBATUKJIACCHUKY IpU IOBTOPEHHMH Kypca MaTeMaTHMKM U IOATOTOBKE K

HK3aMEHaM.

2.ITpuoOpereHue ONpeseNeHHOro OIbITa PELICHHUs 3a4ad Pa3JIUYHbIX THUIIOB,

MO3BOJIIET YUEHUKYIIOIYYUTh JTOMOJHUTEIbHYIO IOArOTOBKY JUIS CIayM 3K3aMeHa

10 MaTeMaTHKE 3a KypC OCHOBHOMIIIKOJIBI.

3. Ilpemnaraer ydJammmcst 3HaKOMCTBO C MAaT€MaTHKOW KakK C OOIIEKYJIbTYypHOU

LICHHOCTbIO, BBIPAOOTKOM IOHUMaHHUA HMMHU TOrO, YTO MAaTeMaTHKa SBISAETCA

MHCTPYMEHTOM IIO3HAHUSI OKPY’KAIOILEro MUPa U CaMoro ceosl.

4. PerieHue pa3IM4HbIX 110 CTENIEHU BXXKHOCTU U TPYAHOCTH 3ajay.

5. OObekTHBHasE ~HE3aBUCUMasl IpoOLEAYpa OLICHUBAaHUS  Y4eOHBIX  JIOCTHMIKEHUH

oOyyJarouuxcs.
3agaun:
1. OcHOBHOW OCOOEHHOCTBIO 3TOTO Kypca SIBISIETCS OTpabOTKa 3aJaHHi

10 BCEM pazjiesiaM Kypca MaTeMaTHKU OCHOBHOM HIKOJIbI: apu(METUKE,

anre0pe, CTAaTUCTUKE UTEOPUU BEPOSTHOCTEH, TE€OMETPHUH.

JlaTh y4eHUKY BO3MO>KHOCTb IIPOAHAIM3UPOBATh CBOU CIIOCOOHOCTH;

3. Ilomoup ydeHuKy BBIOpaTh HPOQHIL B JalbHEWIIeM OOYy4YeHUH B CpeaHEH
HIKOJIE.

4. TloBropuTh, 0000IIUTH U YTIIYOUTH 3HAHUSI 110 alredpe U reOMETPUH 3a
KypC OCHOBHOH00111€00pa30BaTeIbHOM 1IKOJIBI;

5. Pacmmputh 3HaHHS 110 OTIEIBHBIM TeMaM Kypca «Anredpa 5-9 » u
«I"eomeTpus 7-9»

6. BripaboTaTh yMeHHUE MOJIB30BATHCS KOHTPOIBHO-U3MEPHUTEITHHBIMH
MaTepHaJaMH.

7. OpueHTalys Ha COBEPIICHCTBOBAHUE HABBIKOB II03HABATENIbHOM,
OpraHU3alMOHHON IS TEIbHOCTH;

8. KommneHcanus HeZJOCTaTKOB B 00Y4EHUU MaTEMATHKE.

no

Conep:xanue yueOHOT0 npeaMeTa
1.Yucna, 4McioBbIe BEIpAXEHUS, MPOLIEHTHl HaTtypanbHble uncna.
Apudmernueckue NeiCTBUS CHaTypajdbHBIMU ynciaMu. CBOMCTBa
apupMeTHueckux AecTBuil. JlemuMocTh HaTypaibHBIX uucel. [lenurenu u
KpatHble yncina. [Ipusnaku nenmumocTt Ha 2, 3, 5, 9, 10. JleneHnue ¢ ocTaTKoOM.
ITpocTeie yncna. Pa3noxeHune HaTypalnbHOIO YKCIIa Ha IPOCTHIE MHOXKHUTEIH.
Haxoxnenne HOK, HOJI. O6bikHOBEHHBIE IpOOH, NEHCTBHS ¢ 0OBIKHOBEHHBIMU APOOSIMH.
Hecstuunbie 1po0u, AEHUCTBUA ¢ AeCATUIHBIME JIpoOsmu. [IpruMeHeHne CBOMCTB
JUISl YIIPOIECHUBBIPAKEHHM. TOKIECTBEHHO paBHBIE BBIpaKEeHUs. [IpOLeHTHI.
HaxoxneHne NpoLeHTOB OT YMCIIa U YHACTA 110 IPOLEHTY.
®opMbl OPpraHu3aliu y4eOHoM aesaTeJbHOCTH: (POHTANIbHAS, HHANBUAYAIbHAS
Buabl yueOHO¥ 1esITeJIbHOCTH: CIIyllIaHHe OOBSICHEHUH YUUTens,
CaMOCTOSITeNIbHAsI paboTa CyueOHUKOM, BBIBOJ M JIOKA3aTEIbCTBO (hOopMyIL,
aHanu3 Gopmy.
2. bykBeHHBbIE BbIpakeHUs. BrlpaxkeHue ¢ nepeMeHHbIMH. T0X/1€CTBEHHbIE
npeoOpa30BaHUSBBIPAKEHUH ¢ IEPEMEHHBIMH. 3HaU€HUE BBIPAKECHUN IPU
M3BECTHBIX YHCIIOBBIX JaHHBIX EPEMEHHBIX.
®opMbl OpraHu3aluu y4eOHOi JeATeJbHOCTH: (POHTATIbHAS, HHIUBUAYATIbHAsI BHabl
yqeﬁﬂoﬁ ACATCJIbHOCTH: CIIYIIAHUEC OOBSICHEHHI yuuTeid, CaMOCTOATC/IbHAA pa60Ta C
y4eOHHKOM, BBIBOJI M J10Ka3aTeILCTBO (hOpMYJI, aHaIU3 (OopMYJI.



3. IIpeoOpazoBanue BoipakeHn. DOPMYITbI COKPAIIEHHOTO YMHOXKEHUS.
Pannonansubie 1poou.OnHOWIEHB 1 MHOTOWICHBI. CTaHIapPTHBIA BH]T
onHowIeHa, MHOorowieHa. Koapdunuent ogaounena. CTeneHp ofHOUICHA,
MHoOrouseHa. JlecTBus ¢ OfHOWIEHaMU U MHOTOwIeHaMu. DopMyIib
COKpALEHHOT0 YMHOXEHUS. CrIocoObI pa3iioKeHNUs MHOTOYJIEHA HA MHOYKUTEH.
PanyonanbeHele 1po6u U X cBoicTBa. JlomycTUMbIe 3HAUEHHSI IEPEMEHHBIX.
ToxecTBO, TOXKIECTBEHHBIE IPe0OPa30BaHuUs pallHOHAIBHBIX 1pobel. CTerneHb
C LICJIBIM ITOKa3aTeeM U uxcBoicTBa. KopeHs N-0ii CTENEeHH, CTENEHb ¢
paloHaIbHBIM I0KA3aTEIEM U UX CBOWMCTBA.

®opMbl OPpraHu3anum y4eOHoi e TeJbHOCTH: GPOHTAIbHAS, HHIUBUAYaAIbHASL
Bujbl yueOHOM qeATeJILHOCTH: CllyllIaHue OOBSICHEHUM yUUTes,
caMoCTOsTeNIbHas paboTa CyueOHHUKOM, BBIBOJI M JOKA3aTeNbCTBO (hopMy,
aHam3 Gopmy.

4.YpaBHEHUS U HEpaBeHCTBA JIMHEHHbBIE YpABHEHUS C OTHOW EPEMEHHOM.
Kopens ypaBaenus.PaHocuiibable ypaBHEHUS. CHCTEMBI JIMHEHHBIX
ypaBHEHHU. MeTOobl pelIeH!sI CUCTEM YPaBHEHUN: IOICTaHOBKHU, METO/L
clokeHus, rpadudeckuii meron. KBanparHneie ypaBHEHHUS.

Henonnoe kBagparHoe ypaBHenue. Teopema Buera 0 KOpHAX ypaBHEHHS.
Hepasenctsa ¢ onHolinepeMenHoi. CucreMa HEpaBeHCTB. MeTozpbl peleHus
HEPAaBEHCTB U CUCTEM HEPABEHCTB: METOJ] HHTEPBAJIOB, I'paduUeCKUil METOA.
®opMbl OPpraHu3anum y4eOHol e TeJbHOCTH: GPOHTAIbHAS, UHIUBUAYAJIbHASL
Bujabl yueOHoii 1eATeJIbHOCTH: CIIYIIIAaHUE O0OBSICHEHUN YUUTEIIs,
caMOoCTOsTeNIbHas paboTa CyueOHHUKOM, BBIBOJI M JOKA3aTeIbCTBO (OPMYII,
aHam3 GopmyII.

5. Ilporpeccun: apudmernyeckas u reoMeTpudecKasi YUCIOBbIE
nocieaoBarenbHoCTU. PasHocThapudmerndeckoii nporpeccun. ®opmyna n-oro
yieHa apudmerrnueckoi mporpeccuu. @opmysa cyMMbI N 4IEHOB
apudmernyeckoil nmporpeccuu. I'eomerpudeckas nporpeccus. 3HaMeHaTe b
reoMeTpuUYecKoi nporpeccu. @opmyiia n-oro 4ieHa reOMeTpUIECKOn
nporpeccur. @opmMyiia CyMMbl I WIEHOB TeoMeTprudeckoi nporpeccun. Cymma
0ECKOHEUHOW reOMEeTPHUYECKON IPOTPeCCUH.

®opMbl OpraHu3annu y4eOHoM AeATeJbHOCTH: GPOHTAIbHAS, UHAUBHUYyaIbHAs
Buabl yueOHO¥ 1esiTeJIbHOCTH: CIIylIaHHe OOBSICHEHUH YUUTeNs,
CaMOCTOSITEeNIbHAsI paboTa CyueOHUKOM, BBIBOJ U JIOKA3aTEIbCTBO (pOpMYyIL,
aHanu3 Gopmy.

6. ®ynkiuu u rpaduxu. [lonstue pynkunn. @yHKIUS U apTyMEHT.

Ob6nacte onpenenenuspynkuun. O6nacte 3HaueHui Gynkun. I'padux
¢yuknun. Hynu ¢pyaxnuun. @yHkius, Bo3pacTaronias Ha OTpe3Ke.
OyHK1us, yObIBaromas Ha orpeske. JInneltHas QyHKIMS U ee CBONCTBA.
I'paduk nuneHON QyHKIMU. YT10BOH KO3 punmeHT pyHkuu. O6patHo
IpONOpUHOHabHAs QYHKIMS U e

cBoiictBa. KBanpaTtuunas ¢pyHkuus u ee cBoiicta. ['padux kBagpatnyHon

¢ynkuuu. CrenenHaspyHnkuus. YetHas, HeyeTHast pyHKius. CBOHCTBA YETHOM U

HEYETHOM CTENEHHbIX (QYHKINH.

I'paduxu crenenHbIx GyHkImii. Yrenue rpagukoB QyHKIHI.

®opMbl OPraHu3annu y4eOHoi aesaTeJbHOCTH: (POHTATbHAS, HHAUBUAYAIbHAS
Buabl yueOHO¥ 1esITeJIbHOCTH: CIIyllIaHHe OOBSICHEHUN YUUTeNs,
CaMOCTOSITEeNIbHAsI paboTa CyueOHUKOM, BBIBOJ M JIOKA3aTEIbCTBO (hOpMYyIL,

aHanu3 Gopmy.

7. TexcroBrle 3amaun. TeKCTOBBIE 3a1aYX HA ABMKEHUE U CIIOCOOBI
pewenns. TekcToBbIe3aaun Ha BEIYUCIIEHHE 00beMa paboThl U CIIOCOOBI
UX pemeHni. TekcToBbIe 3a1a4K Ha MPOLEHTHOE COJEPKAHNE BEIIECTB B



CIJIaBaX, CMECSAX U PAcTBOpax, CIocoOsb! perieHus . @opmbl

OpraHu3alnuu Y4eOHOoil JesiTeIbHOCTH. (PpOHTATIbHAS, HHIUBUyaIbHAS

Bujbl yueOHOM AeATEJLHOCTH: ClIyllIaHue OOBSICHEHUM yUUTes,

camocTosTeNbHas padoTa cyueOHUKOM, BBIBOJ U JJOKA3aTeIbCTBO (GOpMYyII,

aHaim3 GopmyI.

8. DieMeHTHI CTATUCTUKH U TEOpUH BeposiTHOCTell. CpeaHee apudmeTuyeckoe, pazmax,
Moza.

Menuana, kak cTaTUcTUYEeCKasi Xapakrepuctuka. COOp M rpynIIupoOBKa CTATUCTUYECKUX

JaHHBIX. MeTo/Ibl pelieHnss KOMOMHATOPHBIX 33/1a4: epedop BOZMOXKHBIX

BAPUAHTOB, AEPEBOBAPUAHTOB, IPABUIIO 7yMHOXeHMUs. [lepecTaHOBKY,

pa3MeleHus, coueranus. HauanpHblecBEeEHUS U3 TEOPUM BEPOSATHOCTEN.

BepositHOCTh cityqaitHOro coobiTust. ClI0)KEHNE NYMHOKEHHUE BEPOSTHOCTEH.

®opMbl OPraHu3aliu Y4eOHOoI JesaTeJbHOCTU: (POHTATbHAS, HHAUBUAYAIbHAS

Bujbl yueOHOM AeATeJLHOCTH: CllyllIaHue OOBSCHEHUM yUUTes,

camocTosTeNbHas padoTa cyueOHUKOM, BBIBOJ U JOKAa3aTeNIbCTBO (GOopMyII,

aHam3 GopmyII.

9. Tpeyronbuuku. BeicoTa, Mennana, cpeiHsisl IMHUS TPEYTrOJbHUKA.

PaBHOOepeHHBII 1 PAaBHOCTOPOHHHI TpeyroidbHUKH. [Ipu3Haku paBeHCTBa U

no106ust TpeyroiabHUKOB. PemenuerpeyronpaukoB. CyMMa yriioB

TpeyroiabHuka. CBONCTBA NPSMOYTOJIbHBIX TPEYTOJbHUKOB.

Teopema [Tudaropa. Teopema cunycoB u KocunycoB. HepaBeHCTBO

TPEYroJIbHUKOB. [nomansTpeyroibsHukKa.

@opMbl OPraHu3aNnu Y4eOHOoI JesTeJbHOCTU: (POHTATbHAS, HHANBUAYAIbHAS

Bujabl yueOHoii 1eATeJIbHOCTH: CIIYIIIAaHUE O0OBSICHEHUN YUUTEIIs,

camocTosTeNlbHas padoTa Cy4eOHUKOM, BBIBOJ U JJOKA3aTeNIbCTBO (GOpMYyII,

aHam3 GopMyII.

10. MuoroyrosnbHuKU. Busibl MHOrOyronsHukoB. [lapannenorpamm, ero

cBoiicTBa 1 mpu3Haku.[lnomans mapamienorpamma. PoM0O, mpsiMOyTroIbHHK,

kBaapar. Tpaneuus. Cpeanss nuHus Tpaneuuu. [nomans Tpaneuuu.

IIpaBunpHBIE MHOTOYTOJIBHUKHU.

®opMbl OPraHu3aliu y4eOHoM aeaTeJbHOCTH: (POHTANIbHAS, HHANBUAYAIbHAS

Buabl yueOHoii 1eATeJIbHOCTH: CIIYIIIAHUE O0BSICHEHUN YUUTEIIs,

caMocCToOsiTeNIbHas paboTa CyueOHHUKOM, BBIBOJI M JJOKA3aTENbCTBO (POpMYyII,

aHanu3 Gopmyi.

11. OxpyxHocTb. KacarenpHas K OKpY>KHOCTH U €€ CBOICTBA. LleHTpanbHbIi 1

BIIMCAHHBINA yribl. OKPY>KHOCTb, ONIMCAHHAs OKOJIO TpeyroiabHUKa. OKpYKHOCTb,

BIIMCAaHHAs B TpeyrojbHUK./[inHa okpyxkHOCTU. [Tn01mans kpyra. @opmsl

OpraHu3anuu y4eOHoi e TeIbHOCTH:

dbpoHTaNbHAS, UHAUBUAYAIbHAS

Bujabl yueOHoii 1eATeJIbHOCTH: CIIYIIAaHUE OOBSICHEHUN YUUTEIs,

caMocCToOsTeNIbHas paboTa CyueOHHUKOM, BBIBOJ M JJOKA3aTENbCTBO (POpMYII,

aHanu3 Gopmyi.



[Ipn peanuzanuu nOporpaMmbl C TNPHUMeHeHHEM [MCTAHUIMOHHBLIX 00pa30BaTeIbHbIX
TEXHOJIOTHIf MOTYT OBITh HCIIOIH30BAHBI:

1 oOpa3oBarenbHble TEXHOJIOTMH (MacTep-KJIacChl, Pa3BUBAIOIIME 3aHSATHUS, KOHCYIJbTAIUH,
TEMaTUYECKHE KJIACCHBIC Yachl, KoH(pepeHuu, «[lepeBepHyThIi KIIacC» U IPYrue aKTUBHOCTH,
MIPOBOAMMBIE B PEXKMME PEATbHOTO BPEMEHHU IPU MOMOIIIH T€IEKOMMYHUKALMOHHBIX CUCTEM);

2 BO3MOXHOCTH 3JEKTPOHHOTO o0OydeHHs (MCIHOJb30BaHHWE TMOAOOPOK 00pa30BaTEIbHbIX,
MIPOCBETUTENILCKUX U Pa3BUBAIOIIMX MaTepUasoB, OHJIAWH-TPEHAXEpPOB, MPECTABICHHBIX Ha
caire MunucrepcrBa MIPOCBEILICHUS Poccuiickoit ®enepaunun o anpecy
https://edu.gov.ru/distance mis caMOCTOSTEIBLHOTO HCITOJIB30BAHMS 00 YUAIOIIMMUCS);

3 OecruiaTHbIE HHTEPHET-PECYPCHI, CAWTBI YUPEKIACHUH KYIbTYpPhl H CIOPTA, OTKPBHIBIIHE
TPaAHCISALUU CIIEKTaKIIeH, KOHI[EPTOB, MAaCTepP-KJIACCOB, a TAK)KE OpraHu3alui, MPeI0CTaBUBIINE
JOCTYT K MY3€HHBIM, TUTEPATypPHBIM, aPXHUBHBIM (OH/IAM;

4 pecypchl cpeICTB MaccoBOM nHpopMaluu (00pa3zoBaTeNbHbIC M HAYYHO-TIOMYJISIPHEIE IEpeIauH,
GUIBMBI ¥ WHTEPBBIO HAa PATUO U TEINCBUACHHHM, B TOM 4YHUCIEC IPUPHI 00pa30BaTEIBHOTO
tesekanana "Mos mikoja B online™);

5 oOpa3oBaTenbHbIC U PA3BUBAIOIIME MATEPHAIIBI HA TIEYaTHON OCHOBE (COOPHUKY MPEIMETHBIX U
MEXIUCIUIUTMHAPHBIX 33/1a4, OTKPBITHIE MaTepHaIbl MEKTYHAPOIHBIX MCCIIEJOBAaHUM KauecTBa
o0pa3oBaHMs, JACMOHCTPAIMOHHBIE BapUAHTHl OJIMMITMAIHBIX W JIUATHOCTUYCCKUX 3aJaHUM,
nevyaTHble yueOHbIe U3JaHUS).

TexHn4eckue cpeacrea oﬁyqe}mﬂ

KommbroTep/HOYTOYK/TIIAaHIIIET C BCTOPEHHBIMHE WJTH TTOIKITFOYaeMbIMH
JTUHAMHKaMU/MUKPO(POHOM/TApHUTYPOU U IOCTYIIOM K ceTu «HTepHeT».



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

IlnanoBbie
Ne Copep:xxanue yueOHOro MmaTepuasa Kou-Bo uacop | POKM DakTHyec
TPOXOAACHH | e CPOKH
sl TeMbI
1 Beenenue. 3HaKOMCTBO CO CTPYKTYPO 1
sk3amena. @opma 6manka OI'D mo
MaremaTuke. MunumanbsHbii nopor OI'D.
2 Paz6op 3ananuit nemoBepcun 2021 roga(1 1
4acTh)-
MOJyJIb «ajireopay,
MOAYyJb «reoMeTpusi». Pabora c Onankamu.
3 Paz6op 3amanuii niemoBepcuu 2021 roma(2 1
4acTh)-pelIeHUE 33/1a4 C MOTHBIM
Pa3BEepHYTHIM PEIICHUEM.
MOJyJIb «anrebpay. Pabora ¢ Onankamu.
4 Paz6op 3amanuit nemoBepcun 2020 ro(2 1
4acTh)-pelIeHUE 33/1a4 C MOTHBIM
Pa3BEepHYTHIM PEIICHUEM.
MOAYJb «reomeTpusi». Pabora c Omankamu.
5 JleiicTBUSI ¢ palliOHAILHBIMU YUCIIAMHU. 1
CrangaptHblil BUJ uncia. Pabora ¢
OJIaHKaMU.
6 N3mepenue oTpe3koB u yriaoB. CMeKHBIE U 1
BEPTUKAJIbHBIC YTIIBI.
7 JeiicTButenbHbie uncna. KBaapaTHbii 1
KopeHb. MpparoHaipHbIe YuCIa.
8 Tpeyronbuuk. [Ipusnaku paBeHCTBa 1
TPEYTOJILHUKOB.
9 EnuHuns! u3smMepeHust JUIMHBI, TI0LIa M, 1
o0Bbema, Macchl, BpEMEHH, CKOPOCTH.
3aBHCUMOCTb MEXAY BEIMUMHAMH.
[Iponoprun.
10 Pa3znosxeHrne MHOTOUYIEHA HA MHOKHUTEIH. 1
@DopMyITBI COKPAIIEHHOTO YMHOKEHHSL.
11 IIpsiMOyTONbHBIE TPEYTOJIBHUKH. 1
CooTHOIIEHNS B TPSIMOYTOJIHBHOM
TPEYTOJIbHUKE.
12 Toxnecto. [IpeobpazoBanme TOXKIECTB. 1
13 [Tapannenorpamm, cBOCTBa U IPU3HAKHU. 1
14 Aunrebpandeckas 1po0b. JleiicTBus ¢ 1
anreOpandeckKuMU APOOSIMH.
15 [Ipssmoyronbauk. Pom6. KBanpar. 1
16 IIpeoOpa3oBanus aaredpanuecKux 1
BBIPAKCHU.
17 Mmuoroyroiasauku. Cymma yrios. Ilepumerp. 1
18 Bripakenue nepeMeHHON U3 POPMYIIBIL. 1
19 Tpaneuus. 1
20 CBoiicTBa CTETIEHU C LIETBIM ITOKA3aTEIEM. 1
21 [Tpu3Haku nog00Hs TPEYTrOJbHUKOB. 1




22 JlunelHbIe U KBAJpaTHBIC YPABHECHHUS. 1
23 VYTiibl, CBA3aHHBIE C OKPY’KHOCTHIO. 1
24 OTpe3kH, CBSI3aHHBIC C OKPYKHOCTHIO. 1
25 YpaBHEHUS ¢ MOIYJIEM. 1
26 OKpy>XHOCTb BITUCAHHAsSI M OTIMCAHHAsI. 1
27 Cucrembl ypaBHEHUH. 1
28 [Tnomans TpeyroibHUKA, YETHIPEXYTOJIbHUKA. 1
29 Penrenue TeKCTOBBIX 33j1a4 C TOMOIIBIO 1
YpaBHEHU.
30 CratucTrdecKue XapakKTepUCTUKH. 1
JlnarpaMMBsl.
31 Penrenue 3ama4 Ha cMecH, pacTBOPHI U 1
CILJIABBIL.
32 I'paduku GyHKIMIA. 1
33 Hrorosas pabora B hopme OI'D 1
34 Hrorosas pabora B popme OI'D

IIporpamma obecneynBaeT JOCTHKEHHE CJIEIYIOIIMX Pe3yJIbTATOB OCBOCHUS
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHuUs:

JUYHOCNIHbLE.!

1) chopMHPOBAHHOCTH OTBETCTBEHHOT'O OTHOLICHHS K YUSHHUIO, TOTOBHOCTh U CIOCOOHOCTH
00yyaroImuxcst K CaMOpa3BUTHIO U caMOO0OPa30BaHUIO HA OCHOBE MOTUBAIIUM K 00YUYEHUIO U
MO3HAHUIO, BBIOOPY NabHEHIIEro 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpe npodeccuii u
npo¢eCCHOHATBHBIX MPEANOYTEHUH, 0CO3HAHHOMY OCTPOSHUIO WHANBUYaIbHOM
00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMYUBBIX IO3HABATEIbHBIX HHTEPECOB;

2) chOpPMHUPOBAHHOCTB IETTOCTHOI'O MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMYYPOBHIO Pa3BUTHS HAyKH U OOLECTBEHHOW MPAKTHKU;

3) chopMUpPOBaHHOCTH KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO
CBEPCTHUKAMM, CTapILIUMH U MIIAJIIUMH, B 00pa30BaTebHON, OOIIECTBEHHO MMOJIE3HON, Y4eOHO-
MCCJIEIOBATEIbCKOM, TBOPUECKOHN U IPYTUX BUJAX JESATEIbHOCTH;

4) yMeHue SCHO, TOYHO, FPAMOTHO M3JIaraTh CBOM MBICJIH B YCTHOW M MMUCBMEHHOM peuH,
MIOHMMATbH CMBICII TIOCTABJICHHOM 3ajaui, BEICTpauBaTh apryMEHTALMIO, IPUBOJIUTE IPUMEPHI
MKOHTPIIPUMEPBI;IIPEICTABICHNE O MaTEMaTHUECKON HayKe Kak cepe 4erIoBeuecKon
NesITeIbHOCTH, 00 3Tanaxeé pa3BUTH, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIMBUIIM3ALINY;

5) KPUTHYHOCTH MBIIJICHHUA, YMCHHUC PACTIO3HABATD JIOTHYCCKU HCKOPPCKTHBIC BLICKA3bIBAHU,
OTJIMYaTh r'MmoTe3y OT (l)aKTa;

6) KpC€aTHuBHOCTDb MBIINIJICHUSA, MHUIIUATHBA, HAXOAYNBOCTh, AKTUBHOCTH IIPpHU PCIICHUU
anreOpanvecKux 3a1aq,

7) yMEHUE KOHTPOJIMPOBATH MPOIECC M PE3YIbTAT YUCOHOH MaTeMaTHIECKON IeATeIbHOCTH;

8) crocoOHOCTh K IMOIMOHAIEHOMY BOCHPHUSTHIO MATEMaTHYECKUX 00BEKTOB, 3a/1ad,
pELIeHU I, pacCy K ACHU M.

Memanpe()Memele:




1) yMeHHE CaMOCTOSTENILHO TUIAHUPOBATh aIbTEPHATHBHBIC MMYTH JOCTHKEHHUS LIEIICH,
OCO3HAHHO BeIOMpaTh HanoOoJee A (HEKTUBHBIC CITOCOOBI pEIICHUST YUeOHBIX 1
MO3HABATEIIbHBIX33/1aY;

2) YMEHHE OCYILECTBIISATH KOHTPOJIb MO PE3YJIbTATY U 110 CIIOCO0Y ICHCTBHS Ha
YPOBHEMPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOIUMBIE KOPPEKTHBBL

3) yMeHue aJieKBaTHO OLCHUBATh MTPABUIILHOCTh WIIM OIIMOOYHOCTH BHIMOIHEHUS YUeOHOU
3a7auy, €€ 0ObEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3ZMOKHOCTH €€ PELIECHNUS;

4) 0CO3HAHHOE BJIA/ICHUE JIOTHUSCKUMH JCHCTBUSAMU ONPEIACICHHS TOHATHI, 0000IICHNS,
YCTaHOBJICHHS aHAJIOTUH, KJIacCU(DUKAIIMKA Ha OCHOBE CAMOCTOSITEITLHOTO BBIOOPA OCHOBAHUH U
KPUTEPHUEB, YCTAHOBIICHUS POJOBHJIOBBIX CBS3€EH;

5) YMCHHC YCTAHABJIMBATh NPUIUHHO-CIICACTBCHHBIC CBA3H,; CTPOUTD JIOTUYCCKOC
pPacCyKaACHUEC, YMO3aKIHOUCHUEC (I/IH,HYKTI/IBHOC,I[GIIYKTI/IBHOG H 110 aHaJ'IOFI/IPI) " BBIBOJBI,

6) ymeH#He co3/1aBaTh, IPUMEHATH M IPe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTRA,
MOJICJTM M CXEMBI JIJIsl PEeIICHUsS] yIeOHBIX U TTO3HABATEIBHBIX 33/1a4;

7) yMeHUE OPraHM30BbIBATh YUEOHOE COTPYIHUYICCTBO U COBMECTHYIO JCATEILHOCTD C
YUUTEIIEMH CBEPCTHUKAMU: ONIPEICIIATh LEH, pacupeeiicHre QyHKIUN U POJIei yYaCTHUKOB,
B3aUMOJICHCTBHUE U O0IIUE CIIOCOOBI pabOThI; yMEHUE paboOTaTh B TPYIIE: HAXOUTH 00IIIee
pelleHHe U pa3pemarb KOHQJIUKTHI HA OCHOBE COTJIACOBAHUS IMO3UIUI U y4ETa HHTEPECOB;
CIIymaTh nmapTHépa; GopMyIHpOBaTh, APIrYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHE;

8) chopMHUpOBaHHOCTH Y4eOHOM M OOIIEIIOIb30BATEILCKOM KOMIIETEHTHOCTH B 00JIACTH
UCTIOJIB30BaHUs HH(OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (MKT-komneTeHTHOCTH);

9) IICPBOHAYAJIBHLIC ITPCACTABICHUA 00 naciAx 1 0 MECTOJaxX MaTCMaTHUKHU KaK 00 YHUBCPCAJIBHOM
SA3BIKC HAYKH U TEXHUKHU, O CPCACTBC MOACIIUPOBAHUSA SIBIICHHN U IponecCoB;

10) ymeHue BUCTh MaTEMaTHUESCKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTYAIlUU B IPYTHX
JUCLHUIIINHAX, B OKPYXKaIOLIEH KU3HH,

11) yMeHHE HAXOJUTh B PA3JINYHBIX HCTOYHHKAX HH()OPMAIIHIO,HEOOXOIUMYIO ISl PEIICHUSI
MaTeMaTHYECKUX MPOoOJIeM, U MPEACTaBIATh €€ B OHATHON (hopMe; MPUHUMATh pellIeHHE B
YCIIOBUSIX HETIOJIHOM U N30BITOYHOMN, TOYHON M BEPOSITHOCTHOW MH(OpMaLInK;

12) ymeHue MOHUMATh M UCTI0JIb30BaTh MATEMAaTHYSCKHE CPEIICTBA HATIIAHOCTH
(PUCYHKU,4epTEXKH, CXEMBI U JIp.) ISl MJUTIOCTPALUU, HHTEpIpETalluy, apryMEeHTal1H;

13) YMCHHC BbIABUT'ATb TUIIOTE3LI ITPU PCHICHUN y‘le6HBIX 3aJga4 U IOHUMAaThb
HCO6XO,I[I/IMOCTI> HXIIPOBCPKH,

14) ymeHue NpUMEHATh HHIYKTHBHBIC U JISTyKTUBHBIE CIOCOOBI pacCy KACHHIH,
BUJETbPA3JINYHBIE CTPATETUN PELLIEHUS 3a/ay;

15) noHMMaHue CYNHOCTH AITOPUTMUYECKUX TIPEAMUCAHHII U YMEHHE JIeHCTBOBATh
BCOOTBETCTBHH C MPEMIOKEHHBIM aJITOPUTMOM;

16) ymMeHHe caMOCTOSTEIBHO CTABUTh LIEJIH, BRIOUPATh U CO3/1aBaTh aITOPUTMBI JUISI PEIICHHSI
y4eOHBIX MaTeMaTHUECKUX MpobIem;

17) yMeHue IaHUPOBATh U OCYIICCTBIISATH JCATEIbHOCTD, HATPABJICHHYIO HA PEIICHHE 33134
HCCIIEN0BATEIBCKOrO XapaKTepa.

IIpeomemmnvie(anceopa):



1) ymeHue paboTaTh ¢ MAaTEMaTHYCCKUM TEKCTOM (CTPYKTYpPHUpPOBAHHE, U3BJICUCHUE
Heo0X0auMoi nH(pOpMaI), TOYHO U TPAMOTHO BhIpa)KaTh CBOM MBICIIU B YCTHOH U
MUCbMEHHOW  peuyd, TMpPUMEHSS MaTeMAaTUYeCKyl0 TEPMHUHOJOTHI0O U  CHUMBOJIHUKY,
MCIOJIb30BATh PA3JIUNYHbIC SI3bIKM MAaTEMAaTHKU (CIIOBECHbBIN, CUMBOJIUYECKUI, rpaduueckuii),
00OCHOBBIBAaTh CYXJIEHUS, TPOBOANUTH KIACCU(PHUKAIMIO, OKAa3bIBaTh MaTEMaTUYECKHE
YTBEPKIACHHUS;

2) BnajieHre 0a30BBIM MOHSATHIHBIM allIapaToM: UMETh MPECTABICHHE O YHCIIC, BIIaICHUE
CHUMBOJIbHBIM SI3bIKOM aJIre€Ophbl, 3HaHUE JIEMEHTAPHBIX (QYHKIIMOHATIBHBIX 3aBUCUMOCTEH,
(dbopMHpOBaHUE MPEICTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MUPE U O
pasINYHbIX croco0ax UX U3y4eHUs, 00 OCOOEHHOCTSAX BBIBOJIOB M IIPOIHO30B, HOCAIIMX
BEPOSITHOCTHBIN XapaKTep;

3) yMeHue BBIMOJHATH aJireOpanyecKue mpeodpa3oBaHus PAIlHOHATIBHBIX BHIPAKCHHH,
MPUMEHSTh UX JIJIS pelleHus yueOHBIX; MaTeMaTHUECKUX 3a7a4 U 3ajja4, BOSHUKAIOIIUX B
CMEXHBIX YU€OHBIX NMpEaMEeTaX;

4) yMEHUE OJIb30BATHCS MATEMATHICCKUMU (POPMYJIAMH ¥ CAMOCTOSITEIIBHO COCTABIISTh
(bopMyIIbl 3aBUCUMOCTEN MEXAY BETMUMHAMH HAa OCHOBE 0000IEHHS YAaCTHBIX CIIy4aeB U
JKCIIEPUMEHTA;

5) yMeHue peniath JMHEHHbIC U KBaIPaTHbIC YPABHCHHUS M HEPABCHCTBA, a TAK)KE MPHUBOIUMBIC
KHUM YpaBHEHUs, HEPABEHCTBA, CUCTEMbI; IPUMEHATDH rpapuueckre NpeIcTaBIeHUs IS
pELICHUS U UCCIIE0BaHUs YPABHECHUHN, HEPABCHCTB, CUCTEM; IIPUMEHATD IIOJIy4CHHBIE YMEHUS
JUISl peLeHus 3a/1a4 U3 MaTEMAaTHUKH, CMEKHBIX IIPEIMETOB, IIPAKTUKH;

6) oBnameHKe CUCTEMOM (DYHKIIMOHAIBHBIX MTOHITHH, (QYHKIIMOHAIBHBIM S3bIKOM U CHMBOJIUKOM,
yYMEHHE CTPOUTh Tpaduku PyHKIUMN, ONMUCHIBATh UX CBOMCTBA, UCIIOIH30BaTh (PYHKIIMOHATHHO-
rpaduyeckre IpeCTaBICHUS ISl OMUCAHMS M aHAIM3a MATEMAaTHICCKUX 33]1a4 U PeaTbHBIX
3aBUCHUMOCTEM;

7) OBJIaICHUEC OCHOBHBIMH crocodamu MNpEaACTaBJICHUA U aHaJIn3a CTATUCTUYCCKUX TAHHBIX]
YMCHUE pCIIATh 3aJa4 Ha HAXO0XICHUC YaCTOThI U BEPOATHOCTHU Cﬂy‘laﬁHBIX CO6BITPII>1;

8) YMCHHC NPUMCHATh U3YUCHHBIC ITIOHATUS, PE3YJIbTAThI U METOJBI ITPU PCILICHNUU 3a/1a1 U3
Pa3JIMYHBIX pa3acsIOB KypcCa, B TOM YUCJIC 3aaa4, HC CBOAAIIUXCA K HCIIOCPEACTBEHHOMY
MPUMCHCHUIO U3BCCTHBIX aJITOPUTMOB.

Ilpeomemmnoie(ceomempus):

1.oBnaieHue 6a30BbIM MOHATUHHBIM aIapaToM IO OCHOBHBIM pa3jielaM COAEpKaHMUs;

npeJicTaBlIeHne 00 OCHOBHBIX M3Y4aeMbIX MOHATHUSX (YHCII0, TeoMeTpUyecKkas (purypa) Kaxk

BXHEHMIINX MAaTEMaTUYECKUX MOJEIAX, TO3BOJISIFOIIMNX ONKUCHIBAaTh U U3y4YaTh PEAJIbHBIE MPOLIECCH] U

SBJICHUS;

2. ymeHue paboTaTh C TeOMETPUIECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKAThH

HEOOXOoAMMYI0 WH(OpPMAIIUI0), TOYHO W TPAMOTHO BBIpaKaTh CBOM MBICIIM B YCTHOH WU
IIMCbMEHHOH PeUr C NPUMEHEHUEM MaTEMaTH4YECKON TEPMUHOJIOTMHM U CHMBOJIMKH, HCIIOJIb30BaTh
pa3inyHble S3bIKM MaTeMaTUKH, MPOBOJUTH KJAacCU(PUKALUU, JOrHYecKue OOOCHOBaHMS,
JI0Ka3aTeNIbCTBA MaTEMaTUUECKUX YTBEPKICHU;

3.0BaJileHUE HaBbIKAMU YCTHBIX, MUCbMEHHBIX, MHCTPYMEHTAIbHBIX BHIYHCICHUMH;

4.0BNaIcHUE TEOMETPUUYECKUM S3BIKOM, YMEHHUE UCIIOJIB30BATh €0 I OIMCAHUS

IIPEIMETOB OKPY>KAIOLIEr0 MUPa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTAaBICHUN 1

n300pa3uTeIbHBIX YMEHHUH, MPHOOPETEHHE HABBIKOB FT€OMETPHUUECKUX MTOCTPOSHHIA;

5.yCBOGHHE CHCTEMAaTHYECKHX 3HAHUI O IUIOCKUX (pUrypax M uUX CBOICTBax, a TaKke Ha

HarjsJHOM YPOBHE — O IMPOCTEHIINX IPOCTPAHCTBEHHBIX TEJAX, YMEHHE IPUMEHSATH
CUCTEMAaTUYECKUE 3HAHUS O HUX JUISI PEIICHUS TEOMETPUUYECKUX U MPAKTHUECKUX 3a7ay;



6.yMEeHHE U3MEPATh UIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, HCIOIb30BaTh (POPMYIbI s
HAXO0XJICHUS IEPUMETPOB Fr€OMETPUUECKUX (QUTYD (TPEYroiabHUKA);

7.yMeHUE TPUMEHSATh H3YUYCHHBIC MOHSATUSA, PE3YJIbTAaThl, METOABI ISl pELICHUs 3aaad
MPAKTUYECKOr0 XapakTepa M 3aJad W3 CMEXHBIX JUCHUIUIMH C HCIOJb30BaHUE IPU
HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPUAJIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.

I[lnanupyemMblie pe3yJibTaThbl H3Y4YeHHUsI KYPC ajredpbi:
PAIIMOHAJIBHBIE UNCJIA

Buinyckuux nayuumes:
1) moHUMaTh OCOOEHHOCTH IECSITUYHOM CUCTEMbI CUUCIICHUS;
2) BIAJICTh MOHATHSAMH, CBSI3aHHBIMH C JISIMMOCTBIO HATYPaIbHbBIX YUCEIT,

3) BBIpaXkaTh YKcCia B 9KBUBAJICHTHBIX (pOpMax, BHIOMPAsi HANOOJIee MOIXO/ISIYIO
B3aBUCHMOCTH OT KOHKPETHOW CHTYaIlHH;

4) cpaBHUBATb U YIOPSI0UMBATh PAIlOHATIBHBIC YUCIIA;

5) BBIITOJIHATD BBIYUCIICHUS C pallMOHAJIbHBIMHA YU CJIaMU, COUYCTasA YCTHBIC U
HI/ICBMCHHBICHpI/IéMBI BBIHHCH@HHﬁ, IMPUMCHATD KAJIBKYJIATOD,

6) HCIIOJIb30BATh IMOHATHA U YMCHUS, CBA3AHHBIC C IPOIIOPIHUOHAIIbBHOCTHIO BCJIMYIHH,
MMPOLCHTAaMM B X04€ PCIICHUA MAaTCMATUYCCKUX 3aa4d U 3a/la4 U3 CMCIKHBIX ITPEAMCTOB,
BBIIIOJIHATH HCCJIOKHBIC ITPAKTHYCCKHEC paC‘{éTH.

Buinycknux noayuum 603MOHNCHOCIb:
1) NO3HAKOMHUTHCS C MO3ULIUOHHBIMEI CHCTEMAaMH CUUCIICHUS] OCHOBAHUSMHU, OTIINYHBbIME OT 10;
2) yriiyOuTh U pa3BUTh MPEJICTABICHUS O HATYPAIBHBIX YHCIIaX U CBOMCTBAX JICIIMMOCTH;

3) Hay4MThCS MCIOIB30BATh MPUEMBI, PAIIHOHATH3UPYIOIIUE BEIYMCIICHUS, TPUOOPECTH
HPUBBIUKY KOHTPOJIUPOBATh BHIUMCIIEHUS, BEIONPAst MOIXOAALINNA A1l CUTYaIUH CIIoco0.

JIEMCTBUTEJIbHBIE UUCJIA
Buvinycknux nayuumces:
1) ucnosp30BaTh HaYaIbHBIC TPEACTABICHHUS O MHOXKECTBE ICHCTBUTEIBHBIX YUCEIT;

2) BJIAZICTb IOHATUCM KBAaAPATHOI'O KOPHA, IPUMCHATL €TI0 BBIYUCIICHUAX.

Bbll’lyCKHuK noiyuyum 603MONCHOCNb.!

1) pa3BUTh MPEICTABICHUE O YHCIIC M YMCIOBBIX CHCTEMAX OT HATYPAIbHBIX JI0 JCHCTBUTEIbHBIX
YHCEJI; O POJIU BBIYUCICHUN B YEIIOBEUECKOU IPAKTUKE;

2) pa3BUTh U yrIyOUTh 3HAHUS O IECATUYHOMN 3aMUCH ACHCTBUTEIBHBIX YUCeN (TIEPUOTUUCCKIEC
Y HETIePUOIUYECKHE Tpo0n).

N3MEPEHU A, ITPUBJIMNKEHN A, OLIEHKU

Bbll’lyCKHuK HAy4umcs.:



1) HCIIOJIB30BAaTh B XOAC PCIICHUS 3a/1a4 JICMCHTAPHBIC MTPCACTABJIICHU S, CBA3aHHBIC
CHpI/I6J'II/I)KéHHI)IMI/I 3HA4YCHHUAMU BCIIMYHH.
Bbll’lyCKHuK noyuyum 603MOINCHOCNb.!

1) HOHSTH, YTO YUCIIOBBIC JJAHHBIC, KOTOPBIC UCIIOIB3YIOTCS IS XapaKTEPUCTUKH 00BEKTOB
OKPY’KaIOIIEro MUPA, SIBJIAIOTCS MPEUMYIIECTBEHHO MPUOIHKEHHBIMY, YTO 110 3aIMCH
npuOIMKEHHBIX 3HAYCHHUN, COACPIKAIMXCS B MH(OPMAIIMOHHBIX UCTOYHUKAX, MOKHO
CYIMTb O MOTPELIHOCTH MPUOINKEHHUS;

2) MOHSATH, YTO MOTPEIIHOCTh PE3YJ/IbTaTa BHIYMCICHHUHN J0JKHA OBITH COM3MEpUMa
CHOTPENIHOCThIO HCXOIHBIX JaHHbIX.

AJITEBPAMYECKUE BBIPAKEHU A
Buinyckuux nayuumes:

1) BJIaACTh NOHATHUAMHU (TOXKACCTBO», KTOXKIACCTBCHHOC Hp606p330BaHI/Ie», peuiaTb
3aJ1a4u,COACPIKAIINC 6YKBCHHBIG JaHHBIC, pa6OTaTB C (I)OpMy.]'IaMI/I;

2) BBIIIOJIHATD Hp606p330BaHI/IH Bpra)I(eHHﬁ, coacCpIKalMX CTCIICHU C LCJIbIMU
IMMOKa3aTCjIAMHU U KBaIPaTHBIC KOPHU,

3) BBINOJIHATH TOXKCCTBEHHbIC IPEOOPA30BaHUs PAllMOHATBHBIX BBIPAKECHHUI Ha
OCHOBEIIpaBWJI JICHCTBUI HaJl MHOTOWIEHAMHU U aJire0pandyeckKuMU Ipo0simMu;

4) BBINOJHATH PA3JI0KCHUE MHOTOWJICHOB HA MHOXHTEIIH.

Bbll’lyCKHuK noOJY4um 603MONCHOCMDb.

1) Hay4HTBCS BBIIONHATH MHOTOIIATOBBIE MTPE0OPA30BaHUs PAIMOHATIBHBIX
BBIpa)KEHUI, IPUMEHSS IIUPOKUIA HabOp CIOCOO0B U MPUEMOB;

2) NPUMEHSITh TOXK/ICCTBEHHbBIE IPEOOPAa30BaHUS ISl PEIICHHS 33124 U3 Pa3INYHBIX
paszesnoB Kypca (Hanpumep, sl HaX0XkKIeHUs] HanOOoJIbIIero/HauMEeHbILEro 3HAYCHHS
BBIPAXKECHHUS).

YPABHEHUIA
Buvinycknux nayuumces:

1) pemiath OCHOBHBIC BUIbI PALIMOHAILHBIX YPABHEHHIA C OJTHON MEPEMEHHOM, CUCTEMBI
JBYXYpPaBHEHU C IBYMs IIEPEMEHHBIMU;

2) IOHUMATh ypaBHEHHE KaK BaKHEHIIIYIO MATEMATHIECKYIO MOJICITh JIJISl ONTUCAHUS
W3Yy4eHUs Pa3HOOOPA3HBIX PEeATbHBIX CUTYAIlMH, PeIIaTh TEKCTOBBIC 3a/1aUl aIreOpandecKum
METOJI0M;

3) npuMeHsITh rpadUUecKue MPEJACTaBICHUS ISl HCCIIEA0BAHUS YPaBHEHHM, UCCIICIOBAHMS U
pELIEHUs] CUCTEM YPAaBHEHUU C IBYMsI IEPEMEHHBIMH.

BblnyCKHuK noiyuyum 603MOINCHOCNb.!

4) oBNafeTh CHENHaTbHBIMH NpUEMAMU pEIICHHUS YPaBHEHUH M CHCTEM
YpaBHEHUW; YBEPEHHO MPUMEHSTh ammapaT ypaBHEHHH i pelieHus
pa3sHOOOpa3HbBIX 3a7au U3MAaTEeMaTHKH, CMEXHBIX PEAMETOB, MPAKTUKHU;



5) npuMeHsITh TpaduvecKue MpeACTaBICHUS JJIsl UCCICIOBAHMS YPABHEHH, CUCTEM
ypaBHEHUH, CoIepKaINX OyKBEHHbBIE KOO PHUITUEHTHI.

HEPABEHCTBA
Buinyckuux nayuumes:

1) IIOHUMAaTb W TINPUMCHATH TCEPMHUHOJIOTHIO W CHMBOJIMKY, CB3aHHBIE C
OTHOIICHUEMHCPABCHCTBA, CBOMCTBA YHCJIOBBIX HEPABCHCTB,

2) pemarh JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON M UX CHCTEMbI; PEIIaTh
KBaJ[paTHbIC HEPABEHCTBA C OMOPOil Ha TpaduyecKre MPeCTaBICHHUS;

3) NpUMEHSIThH anmapar HepaBEHCTB JJIs PEIICHUS 3a/1a4 U3 PA3IUYHbIX Pa3/Ie/ioB Kypca.

Bbll’lyCKHuK noJiyuyum 603MOINCHOCNb HAYUYUMbCAL:

1) pa3HOOOpa3HbIM MpUEMAaM JI0Ka3aTeIbCTBA HEPABCHCTB; YBEPCHHO ITPUMEHSTH arnapar
HEpPaBEHCTB JUIsl PELICHUs Pa3HOOOPA3HbIX MaTeMaTHYECKHUX 33134 U 3aJja4 U3 CMEKHBIX
IIPEIMETOB, IPAKTUKU;

2) mIpuMeHsITh TrpadUuecKhe TPEACTABICHUS Ui HCCICAOBAHUS HEPaBEHCTB,
CHCTEMHEPABEHCTB, COJIEPKAIIUX OYKBEHHBIE KOd(PHUIINEHTHI.

OCHOBHBIE ITOHATHUA. YUCIIOBBIE ®YHKIINU
Buinycknux nayuumes:

1) MOHMMATh ¥ UCIIOJIB30BATh (YHKIIMOHAIBHBIC TOHITHS U SI3bIK
(TepMHUHBL,CUMBOJIMYECKHE 0O003HAUCHHUS);

2) cTpouTh rpa)MKy AIEMEHTAPHBIX (QYHKIUIT; UCCIeI0BATh CBOWCTBA YHUCIOBBIX (DYHKITHI
Ha OCHOBE U3Y4YEHMUsI OBEJCHUS UX I'padUKOB;

3) noHumaTh QYHKIIMIO KaK BOKHEHIITYIO MAaTEMAaTHUECKYIO MOJIEIb [T OTTHCAHHSI
MIPOLIECCOB U SIBIICHUH OKPY’KAIOIIEr0 MUPA, TPUMEHSTh (DYHKIIMOHAIBHBIN S3BIK JIJIS
OTIMCAHUs U UCCIIEIOBAHUS 3aBUCUMOCTEN MEX Ay (PU3NIECKUMH BEIIMUNHAMU.

Bbll’lyCKHuK' noJydunt 603MOAHCHOCNTb HAYYUNIBCA!

1) mpOBOJAMTE MCCIIEIOBAHNS, CBA3AHHbBIC C H3YUYECHHEM CBOMCTB (DYHKIIHIA, B TOM YHCIIE C
WCITOJIh30BaHNEM KOMITBIOTEPA; Ha OCHOBE rpa)KOB M3YUCHHBIX (YHKIIUN CTPOUTH OoJIee
CIOXHBIE Tpaduku (KyCOUHO-3aJaHHBIC, C «BBIKOJIOTHIMU» TOUKAMH U T. II.);

2) MCTOJB30BaTh (DYHKIIMOHAJIBHBIC IPEICTABICHNS M CBOWCTBA (DYHKIIUH IS
pelIeHUsIMaTeEMaTUUYECKUX 3a/1a4 U3 Pa3IN4HbIX pa3zesioB Kypca.

YHMCJIOBBIE ITOCJIEJOBATEJIBHOCTHU

BblnyCKHuK HAy4umcs.:



1) MOHMMATh ¥ UCIIOJIB30BATH SA3BIK MMOCIIEI0BATCIBHOCTEH (TEPMHHBI,
CUMBOJIMYECKHE0003HAUCHUS );

2) IPUMEHSITh (POPMYJIbI, CBA3aHHBIC C ApU(PMETHUECKOH U TeOMETPHUYCCKO
IPOTPECCUsIMU, M anmnapaTt, ChOPMHUPOBAHHBIN MTPU U3YYSCHUH APYTUX Pa3/ieoB Kypca,
K PELICHUIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM U3 PEAIbHOU KU3HMU.

Bbll’lyCKHuK noJiyyum 603MOINCHOCNIb HAYUUMbCA.!

1) pemrath KOMOMHHPOBAHHBIC 337a4K C MPUMEHEHUEM (HOPMYIT N-TO YiCHA U CyMMBI
MEPBBIX N WICHOB apu(METHUYECKON U T€OMETPUUECKON TPOrpeccuil, MpUMEHSS IPU STOM
anmnapaT ypaBHEHHUI U HEPABEHCTB;

2) MOHUMATh apUPMETHUCCKYIO U TEOMETPHUUECKYIO IIPOrPECCUU Kak (DyHKIIUH
HATYpaJIbHOTO apryMEHTa; CBSA3bIBATh apU(PMETUUECKYIO POTPECCUIO C TMHEHHBIM
POCTOM,I€OMETPUYECKYI0 — C AKCTIOHEHIIMAILHBIM POCTOM.

OITMCATEJIbHAS CTATUCTHUKA
BoinyckHUK Hay4umcs ucnonis3068ame npocmeuuiue cnocoowl

npe()cmaeﬂeuuﬂ U AHAU3A CIMAMUCTUYECKUX OAHHbIX.

BhIycKHHUK TIOTYYUT BO3MOKHOCTH TPUOOPECTH
MIEPBOHAYAIIbHBIN OIBIT OPTaHU3ALUN

cOopa JaHHBIX MPU TPOBEACHUH ONPOca OOIIECTBEHHOTO MHEHHUS, OCYIIIECTBISATh UX aHAIU3,
MIPEACTABIISITH PE3YAbTAThI ONPOCa B BUE TAOIUIIBI, TUATPAMMBI.

CJIVUAUHBIE COBBITUS U BEPOSITHOCTh

Buinycknux nayuumcst HAXOJUTh OTHOCUTEIILHYIO YaCTOTY U BEPOSTHOCTh CIYYaiiHOTO
COOBITHS.

Buinycknux noayuum BO3MOKHOCTb IPUOOPECTH OMBIT MPOBEJCHUS CITydaiiHbIX
HKCIIEPUMEHTOB, B TOM YHCJIE C IOMOIIBI0 KOMIIBIOTEPHOI'O MOJIETUPOBAHUS,
UHTEpIpEeTaluy UX Pe3yJIbTaTOB.

KOMBHMHATOPUKA

Buvinycknux nayuumcs pemats KOMOMHATOPHBIC 3a/1a9M HA HAXOXKICHHUE YHCIIa OOBEKTOB
WM KOMOUHALIUHA.

BoinyckHux noayuum 603MOoNCHOCMb HAYHUMbC HEKOMOPbIM CHeYUATbHLIM NPUEMAM
peuieHuss KOMOUHAMOPHBIX 3A0a.

IInanupyemble pe3yabTaThl H3y4YeHUsS] KYpPC reOMeTpHM:



«Harngaaag reoMeTpusy

Buinycknux nayuumes:

pacro3HaBaTh Ha 4YepTekaxX, PUCYHKaX, MOJEISIX M B OKPYKAIOIIEM MHUpE IUIOCKHE U
MIPOCTPAHCTBEHHBIE FeOMETpUUECKUe (QUTYPHI ;

pacro3HaBaTh BUJIbI YTJIOB, BUbI TPEYTOJILHUKOB, BUJIbI YETHIPEX YT OJIbHUKOB;
OTIPEeNIeNIATh IO YePTEXKY (PUTYPHI e€ mapaMeTpsl (IJIMHA OTpe3Ka, TpaycHas Mepa yria,
3JIEMEHTHI TPEYTOJIbHUKA, IEPUMETP TPEYTOJIbHUKA U T.J.);

pacrio3HaBaTh pPa3BepTKUM KyOa, MPSMOYroJbHOTO TNapajUleNienunesa, TpaBUIbHON
MUPAMUJIbL, HUIMH]IpA U KOHYCa;

ROZYYUM 803MONCHOCMb UCNOJIb308AMb NPUOOPEMeHHble 3HAHUSL U YMEHUS 8 NPAKMUYECKOl
oessmelbHOCIU U NOECEOHEBHOU HCUZHU TS

yrayOeHus U pa3BUTHUS NIPEACTABIECHUN O IUIOCKUX U IPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax (Touka, npsimasi, OTpe3oK, JIy4, yroJl, TpeyroJibHUK,
OKPYKHOCTB, 1I1ap, cepa, napaienenunes, npusma u ap.);

MPUMEHEHHUS IOHATUS Pa3BEPTKU /7S BHIIIOJIIHEHUS IPAKTUYECKHUX PACUETOB.

BBIYHCIIATh O0BEMBI MMPOCTPAHCTBCHHLIX I'COMETPHUIYCCKHUX (I)I/Il"yp, COCTAaBJICHHBIX H3
IpAMOYT'OJIBHOI'O ITapaJUJICTIUIICAA.

«["eoMeTpuueckue (bPIFVDLI»

Haysyumcs.:

MOJIb30BATHCS SI3BIKOM T€OMETPHUU ISl OMUCAHUS MPEAMETOB OKPY)KAIOIIETO MUPa U UX

B3aMMHOTO PACIIOJIOKCHHUS;

pacmo3HaBaTh M M300pa)kaTh HA YEPTEKaxX M PUCYHKAX T€OMETPHUYECKUE (UTYpPBI U HX

KOH(HUTypaInu;

HaXOJUTh 3HAYCHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp M UX OTHOLICHUS, TPayCHYIO

Mepy yrioB ot 0 10 , IpUMEHss ONpeIeIeH s, CBOMCTBA U MIPU3HAKU QUTYDP U HX

AIIEMEHTOB, OTHOIICHUS (PUTYp (PaBEHCTBO, CpaBHEHHE, TI0JJ00HE, CAMMETPHUIO, TIOBOPOT,

napaJuleIbHBIN IePeHoC);

pemaTh 3aJaud Ha JI0Ka3aTelIbCTBO, OMHpPAsCh Ha W3y4YCHHBIE CBOWCTBA (UTyp M

OTHOILIEHUH MEXy HUIMU U TIPUMEHSISI N3y4YEHHbIE METO/IbI JJ0KA3aTEeNNbCTB;

e pewarh MpocTeHiIne 3aJadd Ha MOCTPOEHHE, MPHUMEHSAS OCHOBHBIE AJTOPUTMBI
HOCTPOCHUS C IIOMOUIBIO LIUPKYJIS U JINHEHKY;

e pewarh NpocTelIINe MIAHUMETPUUECKHIE 33]Jaul B TPOCTPAHCTBE;

noydunt 603MOIHCHOCNTb UCNO1b30868ANb npuo6pemeHHble SHAHRUA U YMEHUs 6 npaKmuquKozZ
oessmenbHOCHU U NOBCEOHEBHO HCUSHU JJIA:

e OBJIAJICHUs METOAAMU PEILIEHUs 3a/1a4 Ha BBIYMCIICHHS U JOKA3aTeNIbCTBA: METOAOM OT
INPOTUBHOTO, METOJOM MOJ00us, METOJOM Iniepebopa BapHUaHTOB, METOJ0M
F€OMETPUUYECKUX MECT TOYEK;

e puoOpeTeHHs OmbITa NPUMEHEHUs alredpandeckoro M TPUTOHOMETPUUYECKOTO
arnmnapara v Uel IBUKEHHUs [IPU PEILICHUH N'eOMETPUUECKHUX 3a1a4;

® OBJIAJICHUs TPAJMLMOHHOM CXEMOM pelleHus 3a7a4 Ha IOCTPOCHHUE C IIOMOIIbIO
LUPKYJIS U JIMHEUKU: aHAJIU3, [IOCTPOCHUE, IOKA3aTEIbCTBO U UCCIIEIOBAHMUE;

® HAY4YMTCS peIIaTh 337a4d Ha OCTPOCHUE METOJIOM OO0 U METOAOM

® TEOMETPUYECKOT0 MECTa TOYEK;

® [IpUOOPETEHUS ONBITA UCCIICAOBAHUS CBOMCTB INIAHUMETPHUECKUX (DUTYP C TOMOILBIO
KOMITBIOTEPHBIX ITPOTPAMM.

«H3MepeHne TeOMETPUIECKHUX BEIMUMHY

Haydyumcs.:

® CIIOJIB30BATh CBOMCTBA U3MEPEHHUS JUIMH, TUIOMIAAEH U YIJIOB IIPU PELICHUH 3a/1a4 Ha
HaXOXJEHUWE JUIMHBI OTpe3Ka, IJIUHBI OKPYXKXHOCTH, JJIUHBI Iy OKPYKHOCTH,
IpagyCHOI MepHI yria;



BBIUNCIIATH IO TPEYTOIbHUKOB, IPSIMOYTOJIbHUKOB, TapAJUIEIOrPAMMOB,
Tpaneuui, KpyroB U CEKTOpOB;

BBIUNCIIATH IEPUMETPHI TPEYTOJIbHUKOB;

pelaTh 3aja4n Ha I0Ka3aTelbCTBO C UCIOIb30BaHUEM IIPU3HAKOB PABEHCTBA
TPEYroJbHUKOB U MPU3HAKOB NapajuIeIbHOCTH NPAMBIX, (popMys miomaneit guryp;
pelaTh IPaKTUYECKHUE 3aJa4i, CBA3AHHBIC HAXOKICHUEM N€OMETPUYECKUX BEIMYMH
(McnosB3yst IPU HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUYECKUE CPEJCTBA);

pelaTh 3aa4u Ha J0Ka3aTesIbCTBA C UCI0JIb30BaHUEM (POPMYJI JUIMHBI OKPYKHOCTH U
JUIMHBI YT OKPYXHOCTH, (OpMyN IUIOMAACH (UTYP.MOJIYIUT BO3MOKHOCTD
HUCII0JIBb30BAaTh HpI/IOGpeTeHHBIC 3HAaHUA U YMCHHUS B HpaKTquCKOﬁ ACATCIBbHOCTH U
IIOBCEITHEBHOM JKU3HU JUIA:

BBIUMCJICHMSI IPAyCHBIX MEP YIJIOB TPEYTOJbHUKA U IIEPUMETPOB TPEYT OJIHUKOB;
BBIYUCIIATH IJIOLIAU (UTyp, COCTABICHHBIX M3 JIByX WU 0oJiee MPSIMOYrOJbHUKOB,
[1apaJuIeJIOTPAMMOB, TPEYTOJIBHUKOB, Kpyra 1 CEKTOpa;

BBIUUCIIATH 101N MHOT'OYI'OJIbHUKOB UCIIOJIB3Ys OTHOIICHHUS "
PaBHOCOCTABJICHHOCTY;

nproOpeTeHNs OIbITa IPUMEHEHHUs alNreOpanyeckoro U TPUrOHOMETPUYECKOTO
anmnapara ¥ UJeH IBM)KEHUS IIPU PEILIECHUY 3aa4 Ha BBIYKMCIICHUE.

« KoopauHarte»

BblnyCKHuK Haydumcs.:

BBIUUCIIATH JUIMHY OTpe3Ka 10 KOOpAMHATaM €ro KOHIIOB; BBIYUCIATh KOOPAMHATHI
CEpEeIMHBI OTPE3KA;

HCIIOJIBb30BaTh KOOpI[HHaTHBIﬁ MCTOJ JJId U3YUCHUA CBOMCTB MMPAMBIX
HNOKPY/KHOCTEH.

Bbll’lyCKHUK noOy4dum 603MONCHOCMDb.

OBJIAJIETh KOOPJAMHATHBIM METOJIOM PEILLIEHUS 3a]]a4 Ha BHIYMCIEHUE U
JI0Ka3aTelbCTBO

PUOOPECTH OIBIT UCIIOJIB30BAHUSI KOMITBIOTEPHBIX MPOTPamMM ISl aHATIU3a
YaCTHBIX CIy4aeB B3aMMHOT'O PACIOJIOKEHUSI OKPYKHOCTEHN U MPSIMBIX;
IPUOOPECTH OIBIT BHIIOJHEHUS MPOEKTOB Ha TeMy « [IpumeHeHue
KOOPJMHATHOT'O METO/Ia NP PELICHUH 3a/1a4 Ha BBIUMCIICHUE U
JI0Ka3aTeNbCTBOY.

« BekTops»

Bbll’lyCKHuK HAydumcs.:

OIIEPUPOBATh C BEKTOPAMHU; HAXOJUTh CYMMY M PAa3HOCTbH JIByX BEKTOPOB, 3a/IaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIM IPOM3BENCHUIO 33JJaHHOIO0 BEKTOpa Ha
YUCTO;

HaxXoJuTh IJId BCKTOPOB, 3aJaHHLIX KOOpAWHATAMHU: MNJMHY BCKTOpPA, KOOPAWHATHI
CYMMBI Pa3HOCTH JIBYX U 0oJiee BEKTOPOB, KOOPIWHATHI IPOU3BEICHUS BEKTOPOB Ha
YHCIIO0, TPUMEHSS TPH HEOOXOAMMOCTH COYETATENbHBIM, MEePEeMECTUTENbHBIA U
pacrpenenuTeNbHbI 3aKOHBI;

BBIUUCIIATE CKAJIAPHOC NPOU3BEACHHUE BEKTOPOB, HAXOJUTH YIroJI MEXKIAY BEKTOpaMu,
YCTaHABJIUBATh NEPIEHIUKYIISIPHOCTD IPSMBIX.

BblnyCKHuK noJiyyum 603MONCHOCHb.!

OBJIAJIETh BEKTOPHBIM METOJIOM JUJISl PELICHHUS 3a7a9 Ha BEIYKCIICHHUE U
JI0Ka3aTeNbCTBO;

MPUOOPECTH OIBIT BHIIIOJIHEHUS IPOEKTOB Ha TeMy « [ [pruMeHeHne BeKTOpHOro MeToAa
IIPU PELLECHUN 3a/1a4 Ha BBIYUCIICHUE U JOKA3aTEIbCTBOY.



TpeGoBaHus K yPOBHIO MOAr0OTOBKH yuamuxcsa 9 kiacca

Honorcnbl 3namo:

— CIenyIOIre MOHATHUS: BEKTOpP, CYMMa U Pa3HOCTh BEKTOPOB; MPOU3BEIACHUE BEKTOpa Ha
YHCIJIO, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB; CHHYC, KOCHUHYC, TAHI€HC, KOTAaHT'€HC; TeopeMa
CHHYCOB U KOCHMHYCOB; PELIECHUE TPEYrOJbHUKOB; COOTHOILIEHUE MEXAY CTOPOHAMHU WM yriaMu
TPEYrOJIbHUKA;

— OIpeesIeHue MHOTOYTOJIbHUKA; (POPMYIIBI ITTHHBI OKPY>KHOCTH M TIJIOMIAIU KpyTra; CBOWCTBA
BIIMCAHHOM ¥ OMNHCAHHOW OKPYXHOCTH OKOJIO MPAaBUIBHOIO MHOTOYT'OJIbHUKA; TIOHSTHE
JBIDKCHUSI HA TNTIOCKOCTH: CUMMETPHS, TapaJIJICIbHBINA MTEPEHOC, TOBOPOT.

Honscnvt ymeman:

— TIOJIB30BATHCS TEOMETPHUUECKUM SI3BIKOM JIJISI OITUCAHUS TIPEIMETOB OKPYIKAIOIIETO MUPA;

— pacro3HaBaTh T€OMETPUIECKUE (PUTYPBI, pa3IMYaTh HX B3aUMHOE PACIIONIOKCHICE,

— u300pakaTb reOMETPUIECKHE (PUTYPHI; BBITIOIHATH YEPTEXKH 1O YCIOBUIO 3a/1a4;
OCYIIECTBIISATH MpeoOpazoBanus GUryp;

— pacro3HaBaTh Ha YepTEkKax, MOJAEISAX U B OKPYXKaIoIIeil 00CTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TENA, N300paXKkaTh UX;

— B IIPOCTEUIINX CIIy4asiX CTPOUThH CEUCHUsS i PA3BEPTKU MIPOCTPAHCTBEHHBIX TEIT;

— TPOBOJUTH ONEpPAllUM HAaJ[ BEKTOPaMH, BBIYUCIATH JUIMHY M KOOPIAWUHATHI BEKTOpA, YroJl
MEXy BEKTOPAMH;

— BBIYUCIIATH 3HAYCHHS TEOMETPUUECKHUX BEIMYUH ([UIMH, YTIIOB, IJIOMA/AeH, 00EMOB); B TOM
yucne: g yriaoB ot 0°mo 180° ompenensTh 3Ha4Ye€HUS TPUTOHOMETPHUYECKUX (YHKIUN IO
3aJIaHHBIM 3HAYCHUSIM YTJIOB; HAXOJIUTh 3HAYCHHS TPUTOHOMETPUICCKUX (DYHKITUH 110 3HAUYCHUIO
OJIHOW W3 HHMX; HAXOJWTh CTOPOHBI, YIJIbl W TUIOMIAAU TPEYTOJbHUKOB, JIJIUHBI JIOMAHBIX, YT
OKPYKHOCTH, ILJIOIIAIe OCHOBHBIX T€OMETPUUYECKUX PUTYp U PUTYp, COCTABICHHBIX U3 HUX;

— pemath reOMEeTpUYECKHe 3aaui, OMUPAsICh Ha U3yUYeHHBIE CBOICTBA (UTYP U OTHOILICHUI
MEXIy  HHUMH, MIPUMEHSIS JIOTIOTHUTEIIbHBIE MOCTPOEHUS, anredpandecKuit u
TPUTOHOMETPUYECKHUH arlrapaT, CAMMETPHIO;

— TMPOBOJUThH JIOKA3aTeNIbHbIE PACCYKJIEHUS MpPU PEIICHUH 3a]ad, MCIOJb3ys HU3BECTHBIE
TEOpeMbI, 0OHAPYKUBAsi BOZMOXKHOCTH JIJISl KX MCIIOIh30BaHUS;

— pelarh NpoCTeHIne MIaHUMETPUUECKUE 3a/1a4U B IPOCTPAHCTBE.

Hcnonvzoeamv npuodpemenHvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCU U
NOBCEOHEBHOIL IHCUZHU:

— J1JI51 OTIMCAHUs PEeaJbHBIX CUTYallUi Ha SI3bIKE TE€OMETPUU;

— ISl pacyeToB, BKIIOYAIOIINX IPOCTENIINE TPUTOHOMETPUYECKHE (POPMYIIBL;

— IIpY pellIeHUH TeOMETPUUECKHX 3a/1au C UCII0JIb30BAaHUEM TPUTOHOMETPUH;

— JUIA PELIEHUs IPAKTUYECKUX 3aJa4, CBA3aHHBIX ¢ HAX0XKIEHUEM I€OMETPUYECKUX BETUUNH
(ucronb3ys NpU HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPEICTBA);

— TpU MOCTPOCHUHM F'€OMETPUUYECKUMH MHCTPYMEHTaMU (JIMHEWKa, YTOJIbHUK, LIUPKYIIb,
TPaHCIIOPTHP).

Jonsicnol 1a0emov KOMnemMeEeHUUAMU:

— nHGOPMAIMOHHOM;

— KOMMYHUKaTHUBHO;

— MaTeMaTH4ecKol (MparMaTU4ecKO#), TOJpa3yMEBaIOIICH, YTO ydYaluecs yMEIOT
WCIIOJIH30BaTh MaTeMaTHYECKHUE 3HAHUS, apuU(PMETHUYCCKUN, anreOpanyecKwil ammapaT ist
OMHCAHUA W PEeHIeHHs] TpoOJieM pealbHON KH3HU, TPAMOTHO BBIMOJHITH AITOPUTMHUYECKHE
MpeANUCaHusl U MHCTPYKIIMU HAa MaTEMaTUYECKOM MaTepHalie, MojJb30BaThCsl MATEMATHUYECKUMU
dbopmynamMu, MPUMEHATHh TPHUOOPETEHHBIE aJIreOpandeckue mpeoOpa3oBanms U PyHKITMOHAIBHO-
rpagudeckre MPEeACTaBICHUS JJIS ONMUCAHUS U aHaIu3a 3aKOHOMEPHOCTEH, CYIIECTBYIOIIUX B
OKPY’KaIOIlIEM MHUPE U B CMEKHBIX MPEIMETaX;



— COIMABHO-IMYHOCTHOM, MOAPa3yMEBAIOIIEH, YTO yUaIIuecs BIaJCIOT CTUIIEM MBIITUICHHS,
XapaKTepHBIM TSI MATEMATHKH, €T0 a0CTPAaKTHOCTHIO, I0KA3aTEeIbHOCTHIO, CTPOTOCTHIO, YMEIOT
MPOBOJIUTh APTYMEHTHUPOBAHHBIC PACCYXKIEHHUS, ACNaTh JOTHYECKU OOOCHOBAHHBIC BBIBO/IBI,
MIPOBOJIUTH 0OOOIICHHS W OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE aHaJIM3a YaCTHBIX MPUMEPOB,
AKCIIEPUMEHTA, BBIABUTATh TUIIOTE3bl, SICHO U TOYHO BBIPAXKATh CBOM MBICIIM B YCTHOW H
MMMCbMEHHOU peyH;

— OOIIEKYIBTYPHOH, IMOPA3yMEBAIOIICH, YTO yUalIUecss HOHMMAIOT 3HAYUMOCTh MaTEMaTHKH
KaK HEOTHEMJIEMON YacTH OOIICYEIIOBEYECKOM KYJIbTYphI, BO3JICUCTBYIOIICH Ha WHBIC 00JIACTH
KYJIbTYpbI, TTOHUMAIOT, YTO (pOPMaJIbHBI MaTEeMaTHYECKUHA amnmapar CO3/JaH M Pa3BUBACTCS C
1IEJIBI0 PACIIUPEHUS BOBMOXKHOCTEH €ro MPUMEHEHHMsI K PEIICHUIO 33/1a4, BOSHUKAIOIINUX B TCOPHH
U TIPaKTUKE, YMEIOT YMECTHO UCIOJIb30BaTh MAaTEMATUUYECKYIO CHUMBOJIUKY;

— IPEIMETHO-MHUPOBO33PEHYECKON,  MOJApa3yMeBaroIIel, dYTO  ydamuecs IOHUMAIOT
YHUBEPCAIBHBIM XapaKTep 3aKOHOB MaTEMaTHYECKOW JIOTMKH, IPUMEHUMBIX BO BCEX 00IaCTIX
YeJIOBEUECKOM  JCSATENbHOCTH,  BIAACIOT MpPUEMaMH  IOCTPOCHUS W HCCIIEIOBAHUA
MaTeMaTUYECKUX MOJICIICH MPH PEIICHUH MPUKIIATHBIX 3a/1a4.

YuebHO MeTOTUUYECKOE oﬁecne'{e}me, IJICKTPOHHLIE 06pa303aTe.m>Hble peCcypcChl
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3. M. JL. I'amunxkuii, A.M. IN'onsaman, JI.W. 3BaBuu. COopHUK 3a1a4 1o anredpe. 8-9
KJIACChI: TTOCOOME [Tl YIaIIuXCsl 00IIe00pa3oBaTebHBIX YUpeKIeHUH.-15-¢ n3 .-
M.IIpocsemenne,2014

I'eomerpus

1. ®I'OC. I'eometrpus . CoopHUK pabounx nporpamm.7-9 kinaccel:yued.mocodue s
obmeobpaszoar. Opranuzanuii/(coct. T.A.bypmuctposa)-3 e nz.nopab.
M.:IIpocsenienne,2016.

2. I'eomempus. 7-9 xiaccel © yue0. s obmeobpazosat. opranusaiuii / JI. C. Atanacsu [u
ap.]. — M. : [Ipoceemenune, 2014.

3. Teomempus. 9 xnacc. Pabouast Terpanp : mocoOue s ydamuxcs o0meoopazoBar.
opranmzarnuii / JI. C. Atanacsis [u ap.]. — M. : IIpoceemenue, 2014.

4. l'eomempus. CoopHHK pabounx mporpamm. 7—9 kimaccel / coct. T. A. Bypmuctposa. — M. :
[Tpoceemienne, 2013.

5. 3us, B. I'. Teometpus : nuaaktudeckue marepuaisl : 9 kir. / b. I'. 3u. — M. : [Ipocsemenue,
2014.

6. U3yuenue reomeTpun B /-9 Kjaccax . METOJ. peKoMeHmanuu . KH. jias yuurens / JI. C.
AranacsH [u ap.]. — M. : [Ipocsemenne, 2011.

7. Muwenxo, T. M. Teomerpus : tematuueckue tectol . 9 wi. / T. M. Mumienko, A. /.
bmunkos. — M. : [IpocBemenue, 2014.



8. 3sasuy, JI. M. KOHTpONbHBIC U MPOBEPOUYHBIE PabOTHI 10 reomerpun. 7—9 knaccel / JI. U.
3BaBud [u 1ap.]. — M., 2001.

9. 3us, b. I'. 3agauu 110 reoMeTpuu . mocodue s yuanmxcs /—11 kiraccos
obmeobpazoBaTenbHbIX opranuzanuii / b. I'. 3uB, B. M. Meiinep, A. I'. baxanckwuii. — M. :
[Tpoceemienne, 2014.

10. Kykapuyesa, I'. M. COOpHUK 3a71a4 [0 TEOMETPHH B PUCYHKax u Tectax. /—9 kimaccel / I'. W.
Kyxkapuesa. — M., 1999.

11. Caspacosa, C. M. YupaxHeHUs 1O IUIAHUMETPUM Ha roToBbix ueprexax / C. M.
Cagpacosa, I'. A. fctpedunenxuii. — M., 1987.

HpI/I pa60Te MO>XXHO HCIIOJB30BAaTh TAKXKEC CTAaTbU K3 HAYYHO-TCOPECTUUCCKOTO H
MCTOANYCCKOTI'O KypHaja «Mamemamuxka 6 wkose», n3 CKCHCIACIIbHOI'O y‘le6H0'MeTOI[I/I‘ICCKOF0
NpUulosCerUs K cazeme ((H€p60€ C@Hmﬂ6pﬂ)) «Mamemamuxay,

Teyamnvie coopruxu 0nsi noocomosxu k OI'D 2020

1. IporpaMMHoO-nIeAaroru4ecKne CpeacTBa, peajusyeMblie ¢ IOMOIbI0O KOMIIbIOTEpA.
1. CD «IC: Penerutop. Maremarukay (KuM).

2. CD «Ypoku reomerpun. 7-9 kmacce» (B 2 4.) (KuM).

4. CD «Marematuka. 5-11 xmaccel. [IpakTuxym».

5. CD «1C: Obpa3zoBarenbHas koywiekius. [Imanumerpust. 7-9 ki.».

2. Hudposbie ob6pa3zoBareibHblie pecypebl (LLIOP) ans moaaep:KKu NOATOTOBKHU
IIKOJIHUKOB.

1. Wnurepner-nopran Bcepoccuiickoil onummnuagsl INIKOJIBHUKOB. — Pexxum gocrymna
http://www.rusolymp.ru

2. BCGpOCCI/II\/JICKI/Ie JAUCTAHOWOHHBIC 3BPUCTHYCCKUEC OJIMMIIMAbI [I0 MAaTEMATUKE. — Pexum
nocryma : http://www.eidos.ru/olymp/mathem/index.htm

3. I/IH(popMauHOHHo-HOI/ICKOBa;I CHUCTEMA «3agauny. — Pexum JocTyna
http://zadachi.mccme.ru/easy

4. 321,[[8.‘11/12 I/IH(I)OpMaI_II/IOHHO-HOI/ICKOBaH cucTeMa 3aJad 1Mo MatTeMaTuke. — PC)KI/IM I[OCTyHa .
http://zadachi.mccme.ru

5. KOHKprHbIe 3aJa4i 110 MaT€MaTHUKeE: CHpaBO‘{HI/IK 1 METOAbI peHJeHI/ISI. — PC)KI/IM I[OCTyrIa
: http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Matepuainsl (MOJIHBIE TEKCTBI) CBOOOIHO PACHpPOCTPAHSIEMBIX KHHUT 10 MaTeMaTHUKe. —
Pexxum noctyna : http://www.mccme.ru/free-books

7. MaTCMaT HKa JJIsL HOCTYHaIOU_II/IX B BYSBI. — PC)KI/IM ,Z[OCTyI'Ia
http://www.matematika.agava.ru

8. BLIHYCKHBIC 1 BCTYNUTCIILHBIC 5K3aMCHBI 110 MAaTCMATUKEC . BAapHUaHTbI, MCTOJUKA. — Pexum
noctyma : http://www.mathnet.spb.ru

9. OnumnuaaHbIe 3a/1a41 TI0 MaTeMaTHKe : 0a3a JaHHbIX. — Pesxum mocryna : 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 MaTeMaTHUYeCKHUE OJIUMITHAJIBI. — Pexxum Jocryna
http://www.mccme.ru/olympiads/mmo

11. BupryanbHas  mKojJa  IOHOIO  MareMaruka. —  PexuMm  pmocryna
http://math.ournet.md/indexr.htm

12. bubnuoreka »IIEKTPOHHBIX Y4eOHBIX MOcoOMil 1Mo marematuke. — Pexum goctyna :
http://mschool.kubsu.ru

13. OGOpaszoBarenpHblii  moptan  «Mup  anreOpsl». —  Pexxum  gocryma
http://www.algmir.org/index.html

14. Cnoapu BCD paznuunbIx aBTopoB. — Pexxum nocryna : http://slovari.yandex.ru

15. DTr0/1BI, BHITIOJIHEHHBIC C UCIIOJIB30BAHMEM COBPEMEHHOW KOMITbIOTEpHON 3D-rpaduku,
YBJIEKATEeJIbHO W HHTEPECHO PACCKa3bIBAIOIIME O MATeMaTUKEe U €€ MPUJIOKEHUsiX. — Pexum
noctyna : http://www.etudes.ru

16 3a0qHa51 (I)I/ISI/IKO-MaTeMaTI/I‘leCKaH IIKOJIa. — Pe)KI/IM ,Z[OCTyrIa
http://ido.tsu.ru/schools/physmat/index.php

17. MunucrepctBo o6OpasoBanus P®. — Pexum goctyma :  http://www.ed.gov.ru;
http://www.edu.ru

18. Tectuposanue on-line. 5-11 knaccel. — Pesxxum poctyna : http://www.kokch.kts.ru/cdo

19. ApxuB y4eOHBIX Tporpamm HHGOPMaLMOHHOTO oOpa3oBareabHOro noprana «RusEdu!».
— Pexxum moctymna : http://www.rusedu.ru

20. Cantel  sHumkiaoneauid. —  Pexum  gocryma @ http://www.rubricon.ru;
http://www.encyclopedia.ru

21. Best anemenTapHas Matematika. — Pexxum gocryna : http://www.bymath.net
22. EI'D o maremaruke. — Pexxum moctyma : http://uztest.ru

23.www.fipi.ru

24.ege.edu.ru

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

27. Pemry THA
MareprualbHO-TEXHUYECKOE 00ecIieyeHue:

1. KommbroTep.
2. VIHTepakTHBHAs JOCKA.
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