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YactHoe obueobpasosarensHoe yupexaeHmne
rouasvavuere «OBPA30OBATENBHBIN KOMMNEKC «Touka ByayLiero»

MoscHuTenbHag sanucka

Pabouyas nporpamma kypca BHeypouHoH aestensHocTu «[logrotoska k OIS, Martemartuka»
ans 9 knaccos (nanee — Pabouas nporpamma) sensietcs coctasHon Yacteio OcHosHOM 06pasosa-
TENbHOM NMPOrPAMMbI OCHOBHOTO 0bLLero 0bpasoBaHms 1 AganTMPOBAHHON OBPA30BATENLHOM NPO-
rpammoit ans obyuatowmxcs ¢ OB3 cootsetcTBylowei kateropum, yteepxaeHHbiMM «28» aBrycra
2025 .

MNporpamma kypca BHeypouHoi aestensHocTH «[logrotoeka k O3, Marematuka» paspabo-
TaHa Ha ocHose Tpebosaruit POT, PFOC k pesynbTaTam OCBOEHMSE OCHOBHOM 0BPA30BATENLHOM
nporpammsl  ALanTMpoBaHHOM 0bpasosaTensHoOM nporpammoit ans obyuatowmxcs ¢ OB3 cootsert-
CTBYIOLLEN KATErOPUH.

Llenbio obyuenus no kypcy sBHeypouHoi gestensHoctu «[logrotoska k OI'3. Marematuka»
SIBISIETCA CUCTEMATMU3ALMS 3HAHUM M CNOCOBOB AESTENLHOCTM YHALMXCS MO MATEMATMKE 3 KYpC OC-
HOBHOW LUKOJIbl, MOATOTOBKA OByyaowmxcs @ KNacca K OCHOBHOMY rOCYAAPCTBEHHOMY 3K3AMEHY No
MaTemaTuke.

MNepuopyuHOCTb U NOPSAOK TEKYLLEro KOHTPOS M MPOMEXYTOYHOM ATTECTALMM ODYHaIOLWMXCS
MO BHEYPOYHOMY KypCy OMMCOHbl B [lOMOXEHMM O CHUCTeMe OLEHWMBAHMS ODBPA3OBATENbHBIX
pe3ynstatoB obyuatowpmxcs HactHoro obuweobpasosatensHoro yupexaenus «ObpasosartenbHbii
komnnekc «Touka byayuiero».

Onucanune Mmecta BHeypouHoro Kypca B yuebHom nnane OK Tb
HanpasneHue B cOOTBETCTBUM C y4ebHBIM NIAHOM: BHEYPOYHAS AEATENBHOCTb.
2. MMepwop obyyenus 1 rog.

3. HepenbHoe 1 rogoBoe KONMYECTBO YACOB:

—_

l'op 0byuenus Konnyectso yacos B | Konuuectso yuebHbix Bcero yacos 3a
Hegenio Hegenb yuebHbiiA rog,
2025-2026 2 34 68

MNepeyeHb ocHOBHOM yuebHOM nuTepaTypbl, yuebHo-meToauueckux matepmanos u 2OP
(LLOP) gns neparora.

1. Jlbicerko, @. Marematuka. Mogrotoska k OI3-2026. 40 TpeHNPOBOYHBIX BAPUAHTOB MO AEMO-
Bepcun 2026: yuebHo-meToanueckoe nocobue / nog peaakumen . D. Jleicerko, C. O. Uea-
HoBa; - Poctos H/[: Nernon, 2025.-384c.

2. Suwenko, M. Ol Bce sapanus yactn 1 «3akpbitbii cermeHt» Matematnka. 30003aga4 ¢ oTse-
Tamu: yuebHoe nocobue / nog pepakument M. B. Qwenko; -M.: Dkaamen, -2026,-528c.

3. Suwenko, N.B. OI'3 Martematuka 50 BapuaHTos. TUnoBblie BOPUAHTbI 5K3AMEHALMOHHBIX 30AAHMIA:
yuebHoe nocobue / no pepakumen M.B. wenko; -M.: Dkzamen, -2026, -280c.

4. Marematumka: EM n TMA no matematuke, oTkpbiThi 6AHK 3040HKMA, MATEMATMKA KNacc, peeb-
Huk 1 03 no matematuke [Dnektporbiit pecypc]: cant. — URL: https://uztest.ru/. — Pexum go-
cTyna: cBoboaHbIN.

5. O2-2024: 3apanus, oTeeTbl, pelenns [dnekTpouubit  pecypc]:  cait. -  URL
https://ege.sdamgia.ru/. — Pexum poctyna: cBoboaHbii.

6. Yun.py [DnektpoHHbiit pecypc]: onnaiH—nnatdopma. — URL: hitps://uchi.ru/. — Pexum gocryna:
CBOBOAHBINA.

7. @PepepanbHoe rocyaapcTBeHHoe BIogxXeTHOE HayuHoe yupexaeHne «PeaepanbHblit UHCTUTYT ne-
[ArorMyeckmnx namepeHrmins [dnektpoHrHsii pecypcl: oduu,. caitt. — URL: https://fipi.ru/. — Pexum
pocTyna: cBoboaHbIi.

MepeueHs ocHOBHOM yuebHOM nuTEepaTyps, yuebHo-meToanyeckux matepuanos u SOP
(LLOP) ans obyuatouyxcs.
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Awenko, M. OI'3 Bce 3apanus yactn 1 «3akpsiTeiit cermeHt» Matematuka. 30003apay ¢ otse-
Tamu: yuebHoe nocobue / nog pepakumeit M. B. Qwenko; -M.: Dkaamen, -2026,-528c.
Awenko, N.B. O3 Marematunka 50 sapuaHnTos. Tnoeble BAPUAHTbI 3K3AMEHALMOHHbIX 3AAAHMIA:
yuebHoe nocobue / no pepakumeit M.B. wenko; -M.: Dkaamen, -2026, -280c.

Marematuka: EMN u TMA no matematuke, oTKpbITbI BAHK 30AAHMM, MOTEMATMKA KIACC, peLueb-
Huk m 13 no matematunke [DnektporHbiit pecypc): cant. — URL: https://uztest.ru/. — Pexum po-
cTyna: cBobomHbii.

Ol3-2024: 3apanus, oTeeTbl, peweHus [DnekTpowHbit  pecypc]:  cait. -  URL
https://ege.sdamgia.ru/. — Pexum poctyna: caoboaHbiit.

Yun.py [Dnekrponnbiit pecypc): onnaitH—nnarbopma. — URL: https://uchi.ru/. — Pexum goctyna:
cBOOOAHBIN.

PepepansHoe rocyaapcTseHHoe biofxeTHoe HayyHoe yupexaeHue «PenepanbHbii MHCTUTYT ne-
[aroruyeckmx usmepeHnin» [dnektpoHHeii pecypcl: obuu. cait. — URL: https:/ /fipi.ru/. — Pexum
AoCTyna: cBOHOAHBIN.

MNepeuyeHb ocHOBHOM yuebHOM nuTepaTypbl, yuebHo-meToauueckux matepmanos nu 2OP

(LLOP) ans popurenei.

Marematuka: EM u TMA no matematnke, oTKpbIThIM BAHK 30AAHMM, MOTEMATMKA KIACC, peLueb-

Huk v TO3 no matematuke [dnektporHbiit pecypc]: cant. — URL: hitps://uztest.ru/. — Pexum po-

ctyna: cBoboaHbIN.

Ol2-2024: 3apaHus, oTBeTh, peweHus [DnekTpoHHbit  pecypc]: cant. -  URL

https://ege.sdamgia.ru/. — Pexum goctyna: ceobopHbiit.

Yun.py [Dnektponnbiit pecypc): onnaiti—nnarbopma. — URL: https://uchi.ru/. — Pexum goctyna:

cBOBOAHbIN.

DepepanbHoe rocynapcteeHHoe brogxeTHoe Hay4Hoe yupexaeHne «PenepanbHblit MUHCTUTYT ne-

[ArorMyeckux namepeHuit» [Snektpornbiin pecypc]: odpuu,. cant. — URL: https:/ /fipi.ru/. — Pexum

pocTyna: cBobogHbii.

Paspen 1. CopepxaHue BHeypouHoro Kypca, ¢ yuéTom paboueit NporpamMmbl BOCMIUTAHMS

XapakTtepuctmka
TEXHONOrMM apan-
Tauumn yyebHoro
martepuana, Meto-
Paspensi, . A08 1 popM pa-
oMbl CopepxaHue yuebHOM TeMbI 60Tbl ans obyuato-
WMxcs ¢ 0cobbIMM
obpa3oBaTenbHbIMM
notpebHoCcTaMM
(dopmbl, meTopp! 1
npuémbi )
9 knacc
«Mpak- TabnuyHoe u rpaduyeckoe NpeacTaBneHne AaHHbIX, nnaH 1 | MNedyatHbie MHCTPYK-
TMKO-OPU- | CXEMQA, M3BNEYEHWE HYXHOM MHOPMALMM. MBMEHYMBOCTL | LM € NOAPOBHBIM
eHTUpO- npu namepeHusix. Pewaiowme npaemna. 3aKOHOMEPHOCTH B | ANTOPUTMOM  pa-
BOHHLIE 30- | UBMEHUYMBLIX BENMYMHAX. Bbiuncnenns u npeobpasosanue | 6OTh,  MHOrokpar-
AQHUS» HOE NOBTOPEHMeE.
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BenMnuMH. Mccnegosanme NnpocTemumnx MaTEMATUHECKMX MOLE-
nen.

«Bbiuncne-
HUS U npe-
obpa3sosa-
HUS.

JleHcTBMS C HATYPANBbHBIMK YUCIAMM

CnoxeHwue 1 BbIYUTAHME, KOMMOHEHTbI CIIOXEHMS M BBIMUTAHMS,
CBSI3b MEXAY HMUMM, HOXOXAEHME CYMMbl MU PA3HOCTH, M3MeEHE-
HWE CYMMbI M PA3HOCTM MPU M3MEHEHUM KOMMOHEHTOB CIOXE-
HUS! U BLIYUTAHMS.

YMHOXeHUE M fieneHne, KOMMOHEHTbI YMHOXEHUS U [ENEHUS,
CBSi3b MEXAY HMUMM, YMHOXEHME M CIOXeHMe B CTONBMK, aene-
HWME YTrONKOM, MPOBEPKA PE3YNbTATA C MOMOLLBIO MPUKMAKM U
obpaTHOro AenCTBMS.

Yucnosble BbIpaxeHus

Yucnosoe BbIpAXEHHUE U €70 3HAYEHWE, NOPSAOK BbIMONHEHMS
LOENACTBUM.

Hpo6bu. ObbikHoBEHHBIE APO6M

Hons, yacts, ppobHoe uncno, apobs. [lpobHoe umcno kak pe-
3ynetar aenenus. [pasunbHblie 1 HenpaeunbHble Apobu, cMme-
waHHas apobs (cMewarHoe Yncno).

3anuck HATYpPanbHOTO YKMcna B BuAe APobU C 30AAHHBIM 3HA-
MeHaTenem, npeobpasoBaHMe CMeLAaHHOM Apobu B Henpa-
BMNbHYIO Ap0bb 1 HaoBOpOT.

MpusepeHne ppobeit k obwemy sHameHatemo. CpasHeHne
0BbIKHOBEHHbIX APOBEN.

CnoxeHue v BbluMTaHME OBLIKHOBEHHBIX APObEN. YMHOXEHME
v peneHre obbIKHOBEHHbIX Apobeit.

AprdMeTnieckme AeNCTBUS CO CMELLAHHBIMU APOBSMM.
ApundmeTnueckne AEMCTBUS C APOOHBIMKU YUCTIAMM.

Cnocobbl paUMOHANU3ALMM BBIYUCTIEHWUI M UX MPUMEHEHME
MPM BbINOSIHEHUMU AEUCTBUM.

HecatnuHbie apobu

MpeobpasoBaHue pecaTMyHbIX Apobert B OObIKHOBEHHbIE.
CpasHenue pecstnunbix apoben. CnoxeHue u BblMUTAHKME fie-
caTnuHbix apoben. OkpyrneHue gecstTuuHbix apobeit. YMHoxe-
HWe 1 AeneHne aecaTuyHbix apobeit. MpeobpasosaHue obbik-
HOBEHHbIX Apoben B pecatnyHbie Apobu. KoHeuHble 1 Gecko-
He4Hble AeCSTUYHbIE APO6Y.

Yucna. PauroHanbHele yucna

MuoxectBo paumoHanbHbix uncen. CpaBHeHue pauMoHanb-
HbIX yncen. JencTteus ¢ paunoHansbHeiMM yucnamu. Mpeacras-
NIEHME PALMOHANBHOTO YMCNA AECITUYHON APOBbIO.
Jpo6HOo-paunoHanbHbIe BoIPaXeHHs

MNpeobpazosaHne APOBHO-NMHENHBIX BLIPAXEHMIA: CIOXEHME,
yMHOXeHwue, fenenue. Anrebpamnyeckas apobs. CokpatueHue
anrebpanyeckunx gpobeit. [Mpusenerne anrebpanyeckmx gpo-
6eit k oblwemy 3HameHaTento. [eicTteus ¢ anrebpanyeckumm
APOBSIMU: CNOXEHME, BbIYNTAHME, YMHOXEHME, AENEHNE, BO3-
BEAEHWE B CTEMEHD.

MNeyaTHble MHCTPYK-
WM C MoapOobHbIM
QNropuTMOM  pa-
60Tbl,  MHOrokpar-
HOE MOBTOPEHME.
MHAMBUAYQTbHbIE
KOHCYNbTALMM,
AEONeKLMH.

BU-
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«[encteu- | PaupoHanbHele yncna MNeyaTHble MHCTPYK-
TenbHble N3o06paxeHne yncen HA YMCIOBON (KOOPAMHATHOM) NPSIMOiA. | UMM C NoAPO6HbIM
yucnan. CpasHeHue uncen. Mogynb uucna, reomMeTpuyeckas MHTEP- | QNTOPUTMOM  Pa-

npertaumst Moayns uncna. [ledcTeus ¢ nonoxuTensHsIMM U OT- | 6OTbI, MHAMBUAYASlb-

puLaTenbHbIMK YMCnamu. MHoXecTBO Lienbix uncen. Hble KOHCYNbTALMM.

KoopanHara Touku Bupeonekumu.

OCHOBHblE MOHATUS, KOOPAMHATHBIN Sy, PACCTOSIHUE MEXAY

Toukamu. KoopanHaTsl TouKH.

UppaunoHanbHble Yucna

MNoHsaTe nppaumoHanbHoro ymcna. PacnosHaeanue Mppauu-

OHQJIbHbIX YUCEN.

MHoxecTBo pencTBUTENBHBIX YKCEN.

UppaunoHansHble uucna

MoHsaT1e nppaumoHansHoro ymcna. PacnosHasaxue Mppauu-

oHanbHbIx Yncen. MNpumepsl gokasarenscts B anrebpe. Oeit-

CTBMSI C MPPALMOHANbHBIMU YACTIOMM: YMHOXEHME, AeneHue,

BO3BEAEHME B CTEMEHb.

MtoxecTBO AENCTBUTENBHBIX YUCEN.
«YpasHe- | PaseHcTBa [pynnosas popma
HMS M He- | HYucnosoe paseHcTBo. CBOMCTBA YMCNOBLIX paBEHCTB. PaBeH- | MHAMBMAYANbHbIE
paBeH- CTBO C NEPEMEHHOM. KOHCYNbTALMM.
cTBA». YpaBHeHus Bupneonekumm.

MoHaTHe ypaBHeHMs M KOpHs ypasHeHus. [lpeactasnenne o
paBHoCKnbHOCTM ypasHeHui. ObnacTts onpeaenexuns ypaeHe-
Hus (06NaCTb BONYCTUMBIX 3HQYEHMIT NEPEMEHHOI).
JIMHeliHoe ypaBHeHHeE U ero KOpHU

PelwweHune nuHelHbIX ypaBHeHui. JIuHeltHoe ypaBHeHue ¢ na-
pameTtpom. Konnyectso kopHel nmHeiHoro ypasHeHus. Pewe-
HME NIMHEMHBIX YPABHEHMM C NAPAMETPOM.

KeappaTtHoe ypasHeHKe 1 ero KopHu

KeagpatHele ypasHeHus. HenonHble KBagpaTHbIE YPOBHEHMS.
OuckpummHanT kBagpatHoro ypaeHerus. Popmyna kopHeit
KBQAPATHOTO ypaBHeHus. Teopema Buerta. Teopema, obpart-
Hast Teopeme Bueta. Pelenne kBaApaTHBIX ypaBHEHMM: MC-
nonb3oBaHune GOPMyIbl AN HOXOXAEHUS KOpPHeW, rpaduye-
CKMI METOJ, peLUeHMs, PA3NOXEHWE HA MHOXMTenw, nopgbop
KOpPHEeH ¢ ucnonb3oBaHMem Teopemsl Bueta. Konuuecteo kop-
HEM KBOAPATHOTO YPABHEHMS B 3ABUCMMOCTM OT €ro AUCKPU-
MWHaHTA. brkBagpaTHbie ypaBHeHUs. Y pABHEHMS, CBOAMMBIE K
NMHEMHbIM M KBaApaATHbIM. KBaApaATHble ypaBHEHMs C napa-
METPOM.

NpobHo-paunoHanbHbie ypaBHeHUs

PeweHne npocteiiumnx apobHO-NMHeRHbIX ypaBHeHui. Pewe-
HWe BPOBHO-PALMOHANBHBIX YPABHEHMHA.

Metopbl peleHms ypaBHeHHH: METOAbI PABHOCMUIbHBIX NPe0b-
PO30BAHMI, METOJ, 30MEHbI NEPEMEHHON, rpadUyYecknii me-
Tof. Mcnonb3oBaHue CBOMCTE PpYHKLMI NPU peLeHNM ypaBHE-
HUHM.
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«Bepost-
HOCTb  CO-
BbITHIA»

CnyuaiiHble cobbiTus

CnyyaitHble OnbiThl (SKCNEPUMEHTbI), SNEMEHTapHbIE CyYaii-
Hble cobbiThs (Mcxoabl). BeposTHOCTH 3neMeHTapHBIX COBBITUA.
CobbiTHsi B Cly4aiHbIX 3KCNEPUMEHTAX M BnaronpusTcTeyto-
e aneMeHTapHble cobbiTus. BeposTHocTh cnydaiHbix cobbi-
1. OnbITbl C POBHOBO3MOXHBIMU 3IEMEHTAPHBIMM COBBITH-
smu. Knaccuyeckne BeposiTHOCTHbIE OMbITbI C UCMOMb30BAHMEM
MOHET, KyOUKOB.

MHamemayanbHble
KOHCY/bTALMM

«DyHKumM
7 rpa-
bukm».

DyHKUMMH

MNonsTtne pyHkuMU
HekaptoBbl  koopanHatel Ha mnockoctn. PopmuposaHme
NPeACTABEHUIA O METANPEAMETHOM MOHATUM KKOOPAMHATHI.
Cnocobbl 3apaHus QYHKLUMM: AHANMTUYECKMHI, TPAPUYECKMH,
Ta6nmyHbIA. [paduk dyHKumK. Mprumepsbl GyHKUmiA, nonyyae-
MbIX B TPOLLECCE UCCNE[OBAHMS PA3NMYHBIX PEASbHBIX MPOLLEC-
COB 1 pelueHus 304a4. 3HaueHne PyHKLmM B Touke. CBOMCTBA
byHKUMI: 0BNACTb ONPERENEHMs, MHOXECTBO 3HAYEHWH, HYIH,
NPOMEXYTKM 3HOKOMOCTOSHCTBA, YETHOCTb/HEYETHOCTb, NPO-
MEXYTKM BO3PACTAHMS M yObIBOHMS, HOMOOMbLIEE M HOMMEHD-
wee 3HaveHus. MccnepoBanue pyHKUMM No ee rpaduky.
JIuneitnas pyHkums
Csoiictea 1 rpadumk nuHenHoM dyHKUMK. Yrnosoi kodadduum-
eHT npsmon. Pacnonoxenue rpaduka nMHeMHOM PyHKLMM B
30BMCMMOCTM OT €€ YrnoBoro KosppuuMeHTa 1 cBObOAHOrO
4neHa. HaxoxpeHne ko3PpPULMEHTOB NUHENHOW YHKLMM MO
30[CHHBIM YCIIOBUSIM: TPOXOXAEHME NPSAMON Yepe3 ABE TOUKM
C 30[0HHLIMM KOOPAMHATAMM, MPOXOXAEHWE MPSIMOM Yepes
ACHHYIO TOUYKY M NAPANNIENnsHOM AAHHOM NPSMON.
Keappatnunas pyHkupms
CsoMmcTa 1 rpadmk ksaapatniHoi ¢yHkummn (napabona). Mo-
CTpoeHue rpadmka KBAAPATUHHON YHKLMM MO TOUKAM.
O6paTHas NPONOPLMOHANBHOCTL

k k

y=;y=—

Ceo#cTea dyHKUMM x. [unepbona.

MNeyaTHble MHCTPYK-
WM C nofapobHbIM
QnroputMOM  pa-
60Tbl, MHAMBMAY b~
HblE KOHCYNIbTALWM.
Bupneonekumm.

«[locnepo-
BATENIbHO-
CTM M npo-
rpeccum»

MNocneposartenbHocTH M Nporpeccum

Yucnosas nocneposatenbHocTb. [puMepbl YMcnoBbix nocne-
posatenbHocTer. beckoHeuHble nocnegoeartensHocTU. Apnod-
MeTuyeckas nporpeccus 1 ee ceoicTea. [eomeTpuyeckas npo-
rpeccus. Popmyna obLero YneHa u CyMMbl N NEPBBIX YNEHOB
apUPMETUYECKON M FEOMETPHUYECKON NPOrPECCHi

MeyaTHble MHCTPYK-
WM C MnoapobHbIM
QNropuTMOM  pa-
60Tbl, MHAMBMAYASb-
HbIE KOHCYNbTALWMM.
Buneonekummu.

«Yucno-

Bble U Byk-
BEHHbIE Bbl-
PaXeHMs».

Yucnosbie 1 BykseHHbIE BLIPAXEHMSs

BuipaxeHnue ¢ nepemenHoi. 3HaueHne eoipaxenus. [Moacra-
HOBKQ BbIPAXEHMI BMECTO NEPEMEHHbIX.

Llentie BbipaxeHus

CreneHb ¢ HOTYpanbHBIM NOKa3aTenem 1 ee ceoicTea. [peob-
PA30BAHMS BbIPAXEHMI, COAEPXALLMX CTENEHM C HATYpPAsb-
HbIM MOKO3ATENEM.

[pynnoeas ¢dopma
paboTbl
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OpHouneH, MHorouneH. [leMcTBMS ¢ OAHOYNEHAMM U MHOFO-
uneHamu (cnoxenue, BoiuntaHne, ymHoxenune). Popmynsl co-
KPOLLEHHOrO YMHOXEHMS: PA3HOCTb KBAAPATOB, KBOAAPAT
CYMMbI 1 PA3HOCTU. Pa3noxeHne MHOrOUNEHA HO MHOXMTENH:
BblHECEHME OBLLEero MHOXMWTENs 30 CKOBKM, rpynnupoBKa,
npumeHeHne bopmyn cokpatleHHoro ymHoxenus. Keagpar-
HbIM TPEXUSIEH, PA3MIOXEHWE KBAAPATHOrO TPEXUIEHA HA MHO-
KUTENN.

«[Mpakt- | BoipaxeHue ¢ nepemeHHoi. 3HaveHue BoipaxeHus. [loacta- | MHpomeupyanbHbie
yeckue HOBKQ BbIPAXEHMI BMECTO NEPEMEHHbIX. KOHCYNbTALMM
pacyerts Lienbie BbipaxeHus
no ¢opMy- | CreneHb c HaTypanbHLIM NOKa3aTenem u ee ceoictea. [Npeob-
nam» PA30BAHMS BbIPAXKEHMM, COAEPXALUMX CTEMNEHM C HATYPOSb-

HbIM MOKO3ATENEM.

OapHouneH, mHorouneH. [leicTens ¢ OAHOYNEHAMM U MHOTO-

uneHamu (cnoxenue, BoiunuTaHKne, yMHoxeHne). Popmynsl co-

KPOLLEHHOTO YMHOXEHMSI.
«Cucrembl | CucTeMbl HepaBeHCTB MNeyaTHble MHCTPYK-
Hepa- CucTeMbl HEPOBEHCTB C OAHOM NepeMeHHON. PelueHne cuctem | umm ¢ noppobHbiM
BEHCTB». HEPOBEHCTB C OOQHOM MEPEMEHHOM: JIMHENHbIX, KBOAPATHbIX. | QNFOPUTMOM  pa-

N3obpaxeHne pelueHus CMCTEMbl HEPOBEHCTB HA YMCIIOBOM | HOTbI, MHAMBMAYSb-

NPSMOM. 3ANUCh PELIEHUS CUCTEMbI HEPABEHCTB. HblE KOHCYNbTALMM.

Bupoeonekumu.

«[eomeT- | BennumuHbl MuausupyanbHele
puueckme | Bennumna yrna. FpapycHas mepa yrna. KOHCYNbTALMM.
burypei. TpeyronbHuk Bupneonekumu.
Yrnbi». CeoiictBa paBHObeapeHHOro TpeyronbHMKa. BHewHuit yron

TpeyronbHuka. CyMma yrnoB TpeyronbHMKa.
«[eomet- | Durypel B reoMeTpUM 1 B OKPYXaioLLEM MUpe MupmemayanbHble
puueckue | Feometpuueckas ¢purypa. BHyTpeHHss, BHewHss 0bnactv ¢pu- | KOHCYnbTaLMM.
burypel. rypel, rpanmua. Jlueuu u obnactv Ha nnockoctu. Beinyknas v | Bugeonekumu.
InnHen». Hesbinyknas ¢urypsl. [nockas n Hennockas ¢urypel. [oxsiTHe

BenmumHbl. [nuHa. Mameperne anuuel. EauHunusl nameperus

AJNUHBI.

BuineneHune ceoiicts obbektos. PopmuposaHme npeactasne-

HUM O METANPEAMETHOM NOHATUM «burypax». Touka, oTpesok,

NPSMasi, Nyd, TOMAHAS, MAOCKOCTb, Yrof, G1uccekTpuca yrna u

ee CBOWCTBQ, BWAbl YINIOB, MHOTOYTOMbHUKM, OKPYXHOCTb M

KPYT.

OceBasi cuMmeTpus reometpudecknux ¢uryp. LeHtpanbHas

CMMMETPUsI reOMETPUYECKMX PUTYP.
«Mnowapne | MamepeHus n sbiuncnenus MHameuayanbHble
MHoOro- Mnowaan. Popmynbl NAOWAAM TPEYronbHUKA, NAPANNENno- | KOHCYNbTALMM.
yronb- rPAMMA M €ro YacTHbIX BUAOB, Tpaneuuu, popmyna [epoHa, | Buneonekumm.
HMKQ». dopMyna nnoLaamn BbINyKIOro YeTbipexyrofbHMKa, GopMyIbl

AJIMHbI OKPYXHOCTH U nNaowaau Kpyra.
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«Uamepe- | MsmepeHus u BbluMcneHms NuameugyansHbie
HMA M Bbl- | [nowann. PopMyrbl NNOWAAK TPEYroNbHMKA, MNAPANENO- | KOHCYNbTALMM.
YMCNEHMS». | TPOMMA M Ero YOCTHBLIX BUAOB, Tpaneumu, dopmyna nnowaam | Bugeonekumm.
BbIMYK/IOTO YETHIPEXYTONbHUKA, POPMYIIbl AIMHBI OKPYXHOCTH
v nnowaau kpyra. [nowaab NpaBUALHOrO MHOTOYTOMIbHUKA.
Teopema lNudaropa. TpuroHomeTpryeckne COOTHOLIEHWS B
NPSIMOYTONbHOM TPEeYronbHuKe. TpuroHomeTpuyeckme QyHk-

UMM yrna.
«Teopetn- | TeopeTnueckne acnekTbl, TEOPEMbI, AKCMOMbI, onpenenenus, | MHonsupyanbHbie
yeckue ac- | GOPMyIbl, TEMMbI. KOHCY/bTALMM.

NeKTbl».

Paspen 2. MNnannpyeMbie pe3ynbtaTbl OCBOEHUsI BHEYPOUHOTO Kypca,
B TOM uMcCre € y4EToM paboyeit NporpamMbl BOCIUTAHMS

1. JluuHocTHbie obpasoBaTenbHbie pe3ynbTaThi
JIn4HOCTHBIE pe3ynbTaTH OCBOEHMS MPOrPAMMbI KYpPCa BHEYPOUHOM AesTensHocTH «[ logrotoska
k OI'2. MatemaTtnka» xapakrepuaytoTcs:

1) natproTHyeckoe BOCIUTAHME: NPOSIBIEHUEM MHTEPECA K MPOLLUNOMY M HOCTOSILUEMY POCCHIA-
CKOM MATEMATHKM, LLEHHOCTHbIM OTHOLUEHWUEM K BOCTUXEHUSIM POCCUIUCKMX MATEMATUKOB M POCCHIMA-
CKOM MATEMATUYECKOM LIKOJbI, K UCTONb3OBAHMIO STUX AOCTUXEHMM B APYTUX HOYKAX U MPUKIQAHbIX
chepax;

2) rpaxaaHCKoe M ByXOBHO-HPABCTBEHHOE BOCMUTAHME: TOTOBHOCTBIO K BbIMOMHEHMIO 0653aH-
HOCTEM FPAKACHMHA M PEANU3ALMM ero NPAB, NPEACTABIEHMEM O MATEMATUMYECKMX OCHOBAX YHK-
LMOHUPOBAHMS PA3NMUYHBIX CTPYKTYP, SBAEHMH, NPOLEAYp rpaxaaHckoro oblwectea (Hanpumep, Bbi-
6opbl, ONPOChI), FOTOBHOCTLIO K OBCYXAEHMIO STUYECKMX NPOBNEM, CBS3AHHBIX C MPAKTUYECKUM NpH-
MEHEHMEM AOCTUXEHMM HOYKM, OCO3HAHMEM BAXHOCTU MOPASIbHO-3TUYECKMX MPUHLMMOB B AESTENb-
HOCTU Y4€Horo;

3) TpynoBoe BocnUTAHME: YCTOHOBKOM HA OKTUBHOE YYOCTME B PELUEHWM NPOKTUYECKMX 30A0Y
MOTEMATUYECKOM HAMPABNEHHOCTH, OCO3HOHMEM BAXHOCTM MATEMATUHECKOTO OBPA30BAHMS HA NPO-
TSXKEHWUM BCEM XM3HM NS YCMELHON NPOdECCMOHANBHOM AESTENBHOCTU M PA3BUTUEM HEOOXOANMBIX
YMEHMIM, OCO3HAHHBIM BbIBOPOM M MOCTPOEHUEM MHAMBUAYANIBHOM TPAEKTOPHM OOBPA3OBAHMS M XM3-
HEHHBIX MJIAHOB C Y4ETOM NIMYHBIX MHTEPECOB M OBLLECTBEHHBIX NOTPebHOCTEN;

4) scTeTnyeckoe BOCMUTAHME: CMOCOBHOCTLIO K SMOLMOHANBHOMY M 3CTETUMECKOMY BOCMPMS-
TMIO MOTEMATMYECKMX ODBEKTOB, 304QY, PELUEHUH, PACCYXAEHUI, YMEHMIO BUAETD MATEMATHYECKME
30KOHOMEPHOCTM B UCKYCCTBE;

5) LEHHOCTM HAYYHOTO NO3HAHWS: OPUEHTALMEN B LESTENbHOCTM HO COBPEMEHHYIO CUCTEMY
HAYYHbIX MPEACTABNEHUIA OO OCHOBHBIX 30KOHOMEPHOCTSX PA3BUTUS YeNoBeEKA, NMpupoasl 1 obue-
CTBA, MOHUMOHMEM MATEMATMHECKOM HAYKM KOK Cepbl YENOBEYECKON AESTENLHOCTH, STAMNOB €€ pas-
BMTUS M 3HQYUMOCTM AJISi PO3BUTHUS LMBUAM3ALMM, OBNAAEHMEM 3bIKOM MATEMATMKM M MATEMATHYE-
CKOW KymnbTYpOM KAK CPEACTBOM MO3HAHMS MUPQ, OBIOAEHUEM MPOCTENLMMMU HOBBIKOMM UCCNEA0BA-
TENbCKOM AesTENbHOCTH;

6) pusnyeckoe BocnutaHue, GopMUPOBAHHUE KybTYPbl 3OPOBbS M SMOLMOHABHOO Baarono-
Jy4usi: TOTOBHOCTBIO MPUMEHSITb MATEMATUYECKME 3HAHMS B MHTEPECAX CBOEro 3[OPOBbS, BEAEHMS
3A0pOBOro 06pa3a XM3HK (3n0poBoe NUTAHME, COANAHCUPOBAHHBIA PEXUM 3QHSTHIA M OTABIXA, pe-
rynspHas $Gpuanyeckas akTMBHOCTb), CHOPMMPOBAHHOCTBIO HOBLIKA pedneKkcm, NPU3HAHUEM CBOErO
NPABA HA OLWMBKY M TAKOTO Xe NPABA APYroro 4YenoBeKa;
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7) SKOonornyeckoe BOCMNUTAHUE! OpMeHTClLlMeﬁ HA NPpMMEeHeHne MaTeMATUHEeCKUX 3HOHUM pns

peLieHmns 30804 B 0BNACTUM COXPAHHOCTM OKPYXAIOLLEN CPEAbl, MIAHUPOBAHMS MOCTYNKOB U OLEHKM
MX BO3MOXHbIX MOCNEACTBUM /1S OKPYXAIOLLEN CPefbl, OCO3HAHMEM MOBANLHOrO XAPAKTEPA SKOMO-
TMYECKMX NPOBNEM U NyTeN UX PeLLEHMs;

8) apanTaumsi K M3MEHSIOLMMCS YCIIOBMSIM COLMAIBHOM M MPUPOAHON CPeabl:
FOTOBHOCTbIO K [IEACTBMSIM B YCNOBMSAX HEONPENENEHHOCTH, NMOBLILEHMIO YPOBHS CBOEM KOMMe-
TEHTHOCTM Yepe3 NPAKTUYECKYIO AeSTENbHOCTb, B TOM YMCIe YMEHMUE YUUTLCS Y APYTMX JIIOLAEH,
npr1obpeTaTh B COBMECTHOM AESATENBHOCTU HOBLIE 3HAHMS, HOBLIKU M KOMMETEHLMM M3 OMbITA APY-
rmx;
HEOBXOAMMOCTbIO B POPMUMPOBAHMM HOBbIX 3HAHMIA, B TOM YMCie GOPMYNMPOBATL MAEM, MOHATHS,
runoTesbl 06 0BbEKTAX M ABMEHUAX, B TOM YUCIE PAHEE HE M3BECTHbIX, OCO3HABATL AEPULMTHI
COBCTBEHHbIX 3HAHMIA MU KOMMETEHTHOCTEM, MIAHUMPOBATL CBOE PA3BUTHE;
CMOCOBHOCTBIO OCO3HABATL CTPECCOBYIO CUTYALMIO, BOCMPUHUMATL CTPECCOBYIO CUTYALMIO KAK
BbI30B, TPEDOYIOLWMIA KOHTPMEP, KOPPEKTUPOBATb MPUHUMAEMbIE PELUEHUS U AEHCTBUS, HOPMYIM-
POBATH M OLEHMBATL PUCKM M NOCNEACTBUS, GOPMMUPOBATD OMbIT.

2. MertanpeameTHble obpazoBaTenbHblie pesynbTaThl.

MosHaBaTenbHbie yHUBEpcanbHbie y4ebHble aeiAcTBus
basosele nornyeckune peiictams:

BbISIB/ISITb M XOPAKTEPU3OBATH CYLUECTBEHHbIE MPU3HAKM MATEMATUYECKMX OBBLEKTOB, MOHATUM, OT-
HOLLEHWM MeXAY NOHATUSIMM, GOPMYNMPOBATL ONPeseNeHs MOHATHIM, YCTAHABAMBATL CYLLECTBEH-
HbIM NPMU3HAK KNACCUOUKALMM, OCHOBAHMS 415 060BLLEHUS M CPABHEHMS, KPUTEPUM NPOBOAUMOTO
QHanu3a;

BOCMPUHUMATb, GOPMYIMPOBATE M NPEOBPA30BLIBATL CYXAEHUS: YTBEPAUTENbHbIE U OTPULATEb-
Hble, EAMHMYHBIE, YOCTHbIE U OBLUME, YCIOBHBIE;

BbISIB/ISITb MAOTEMATUYECKME 3AKOHOMEPHOCTH, B3AMMOCBSI3M M NPOTUBOPEYMS B PAKTAX, AAHHbIX,
HABNIOAEHUSX M YTBEPXAEHHUSX, NPEANAraTh KPUTEPHM s BbISBNEHWS 30KOHOMEPHOCTEMN M NPo-
TMBOPEUUH,;

AEeNnaTh BbIBOAbI C MCMONb3OBAHWUEM 3AKOHOB JIOTUKM, AEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKITIOYE-
HMM, YMO3AKITIOYEHMIU NO AHANIOTUM;

pa3bupaTh LOKA3ATENLCTBA MATEMATMYECKMX YTBEPXAEHMI (MpsMbie U OT NPOTUBHOrO), NPOBO-
A1Tb COMOCTOSITENBHO HECTOXHbIE OKA3ATENLCTBA MATEMATUYECKMX POKTOB, BLICTPAMBATL APry-
MEHTALMIO, MPUBOAUTb MPUMEPLI U KOHTPNPUMEPLI, 06OCHOBLIBATE COBCTBEHHbBIE PACCYXAEHMS;
BLIGUPATL CNOCOb pelueHus yuebHOM 308041 (CPABHMBATE HECKONBKO BAPMOHTOB PELUEHUS, Bbi-
6upath Hanbonee NOAXOAALYMIA C y4ETOM CAMOCTOSATENBHO BbIAENEHHBIX KPUTEPUEB).

basosuie UccnegoBarenbckue AeUcTBUS:

MCMONb30BATb BOMPOCH KAK MCCNEAOBATENbCKMIM MHCTPYMEHT MO3HAHMS, GOPMYNMPOBATL BO-
npocsl, GpUKcHpyloLme NpoTUBopeYne, Npobnemy, COMOCTOSTENBHO YCTAOHABAMBATL MCKOMOE W
[aHHOE, POPMMPOBATL FUMNOTE3Y, APTYMEHTUPOBATH CBOIKO MO3MULMIO, MHEHME;

MPOBOAMTbL MO CAMOCTOSITENILHO COCTABIEHHOMY MIAQHY HECIOXHbIN SKCMEPUMEHT, HeBOonbLIOE HC-
CNeflOBAHME MO YCTAHOBIIEHUIO OCOBEHHOCTEN MATEMATUHECKOTO OBBLEKTA, 30BMCMMOCTEN O6b-
ekToB Mexay coboit;

camocTosTenbHO GOPMyNMPOBATL 0BOBLLEHMS M BLIBOALI MO PE3YNbTATAM NPOBEAEHHOTO HAbMO-
[EHUS, UCCNEAOBAHMS, OLEHMBATL AOCTOBEPHOCTb MOMYHYEHHBIX PE3YIbTATOB, BLIBOAOB 1 06061Le-
HUM;

NPOrHO3MPOBATL BO3MOXHOE PA3BMTME MPOLECCA, A TAKXKE BbABMIATb MPEAMNONOXEHNS O €ro
PO3BUTUM B HOBbIX YCNOBHSIX.

Pabora c nupopmaunei:
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BblABJIATb HEAOCTATOYHOCTb U M36bITO‘-IHOCTb MHCI)OpMClLIMM, OCOHHbIX, HeO6XO)JMMbIX ana peweHus
3apauy;

BbIOMPATL, QHANM3UPOBATL, CUCTEMATU3UPOBATL U MHTEPTNPETUPOBATL MHPOPMALMIO PABNUYHBIX
BMIOB M GOPM NPEACTABNEHNS;

BbIOUPATL POPMY NPEAcTaBNEHNs MHPOPMALMM U UANOCTPUPOBATL PELLAEMBIE 30AAYM CXEMAMM,
AMArpaMMaMK, MHOM TPAdUKON M MX KOMBUHALMSMK;

OLLEHMBATb HAAEXHOCTb MHPOPMALMM MO KPUTEPUSIM, MPEASIOKEHHBIM YYnUTENEM UK CHOPMYM-
POBAHHBIM COMOCTOSITESTLHO.

KommyHMKaTHBHbIE YHHMBEPCANbHbIE yuebHble AeACTBUS:

BOCMPUHUMATb U GOPMYIMPOBATH CYXAEHWUS B COOTBETCTBUM C YCIIOBMSIMU M LENSMU OBLLEHMS,
SICHO, TOYHO, FPAMOTHO BBIPAXATb CBOIO TOYKY 3PEHMS B YCTHBIX M MUCbMEHHbIX TEKCTAX, ACBATH
MOSICHEHMSI NO XOAY PELUEHUs 3aAA4YM, KOMMEHTUPOBATb MNOYYEHHbIM PE3YNbTAT;

B XofAe 0bCyXaeHus 3040BATb BONPOCHI MO CYLLECTBY 06CyXAAeMOit TeMbl, NPoBnemsl, peLLaemoit
307044, BbICKO3bIBATb MAEW, HALENEHHbIE HO MOMCK PELLEHMS, COMOCTABNSTE CBOM CYXAEHMS C
CYXAEHUSIMU APYTUX YHACTHUKOB AMANOrd, 06HAPYXMBATb PA3NMYME U CXOACTBO NO3MULMH, B KOP-
PeKTHOM PopMe POPMYNMPOBATL PASHOITIACHS, CBOM BO3PAXKEHUS;

NPEACTABASTL PE3YSbTATHI PELIEHUS 304A4M, SKCNEPUMEHTA, MCCNEAOBAHMS, MPOEKTA, CAMOCTOS-
TENbHO BLIGUPATL GOPMAT BEICTYMNEHMUS C YHETOM 30AAY NPE3EHTALMK M OCOBEHHOCTEN ayanTO-
puK;

MOHWUMATb U UCMONb3OBATE MPEUMYLLECTBA KOMAHAHOM M MHAMBUAYQILHON PABOTLI NP peLIeHnH
y4ebHbIX MOTEMATUYECKMX 3aAQY;

NPUHUMATB Leflb COBMECTHOM AEATENbHOCTM, MIAHMPOBATL OPraHU3ALMIO COBMECTHOM PaboThl,
pacnpegenstb Buab paboT, foroBapuBaThcs, obCyXaaTh Npouecc U pesynbtat pabotsl, 0606-
LLATb MHEHMS HECKONBKMX JTIOAEN;

y4aCTBOBATb B rpynnoBbix popmax pabotsl (0bcyxaeHns, 0BMEH MHEHWSIMM, MO3TOBLIE LUTYPMbl
W [ipYTHe), BBINOHSTL CBOKO YACTb PABOTH U KOOPAMHUPOBATL CBOM AEMCTBUS C APYTUMM YNEHOMM
KOMOHAbI, OLEHWBATL KOYECTBO CBOErO BKIAAA B OBLWMI NPOAYKT MO KPUTEPHSIM, CHOPMYNUPO-
BOHHBIM YYACTHUKOMM B3OMMOLEHCTBUS.

PerynstusHble yHuBepcanbHble yuebHble aeicTBuS

Camoopranusaums:

CAMOCTOSITENBHO COCTABNSATH MAIAH, ANFOPUTM peLueHus 3a8a4u (Mnum ero yacts), BeibupaTts cnocob
PELEHMUs C YHYETOM MMEIOLIMXCS PECYPCOB M COBCTBEHHBIX BO3ZMOXHOCTEN, APryMEHTUPOBATbL U
KOPPEKTUPOBATL BAPUAHTbI PELLEHMI C YHETOM HOBOM MHPOPMALIMH.

CaMOKOHTpOIb, SMOLMOHANbHBIA MHTENNEKT:

BNOAETb CNOCOBAMM COMONPOBEPKM, COMOKOHTPOMS NPOLECCA U PE3YNbTATA PELLEHUS MATEMO-
TMYECKOM 3aJa4M;

npeaBMAeTb TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTb MPU PeLleHMn 3aAAa4HM, BHOCUTb KOPPEKTUBEI
B IEATENBHOCTb HO OCHOBE HOBbIX OBCTOATENBCTB, HOMAEHHbBIX OLMOOK, BbISIBIIEHHBIX TPYAHOCTEN;
OLEHMBATb COOTBETCTBME PE3YSbTATA AESATENBHOCTU NOCTABIEHHOM LEMU M YCNOBUSIM, OOBSCHSTH
NPUYMHBI LOCTUXEHMS UM HEAOCTUXEHMS LIENM, HOXOAUTb OLIMDKY, AOBATL OLEHKY NPUOBPETEH-
HOMY OnNbITY.

3. O6pasosarenbHbie pesynbTaThl BHEYPOUHOrO Kypcd.

MNpenmeTHbie pesynbTaThi:

bopMMPOBAHME HABLIKOB MOMCKA MATEMATUHECKOTO METOAM, ANTOPUTMA M MOMCKA PELLIEHMS 3a-
Aaun B cTpykType 3aaay Of3;
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—  $OPMMPOBAHME HABLIKA PELLEHMS ONPEAENEHHbIX TUMOB 30404 B CTPyKType 3agay Of3;

— ymeHue paboTtaTb ¢ TABAULAMM, CO CXEMAMM, C TEKCTOBBIMM AAHHBIMM; YMETb NPeobpa3oBbIBATH
3HAKM M CUMBOJTbI B OKA3ATENCTBAX M MPUMEHSIEMbIX METOAOX Al PELUEHMst OBPA30BATENbHbIX
3apay;

—  YMEHWe NPUBOAMTbL B CUCTEMY, COMOCTABMATL, 06OBWATE U AHANM3MPOBATL MHPOPMALMOHHbIE
KOMMOHEHTbI MOTEMATUYECKOTO XAPAKTEPA M YMETb MPUMEHSTb 30KOHbI M MPABKUIA AN PELUEHMs
KOHKPETHBIX 3040Y;

—  YMEHWe BbIAENATb MABHYIO U U3BBITOYHYIO MHPOPMALMIO, MPOU3BOAUTL CMBICIIOBOE CXATHE MATE-
MaTH4eCckmnx GpOKTOB, COBOKYMHOCTM METOAOB M CIOCODOB PELUEHMS; YMETb NPEACTABSTL B CO-
BECHOM POPME, UCMONb3Yst CXEMbI U PA3MMYHbIE TABAULBI, TPADUKM M AUATPAMMBI, KAPTbI MOHATHIMA
M KNACTEPbI, OCHOBHbIE MAEN U MIIAH PELIEHMS TOM UIIM MUHOM MATEMATMYECKOM 3a4A4M.

TpeboBaHMs K YPOBHIO NOAFOTOBKM YHALLMXCS:

Hatypanstbie uncna. Jpobu. PauporansHeie uncna

BbinyckHuk HayumTcs:

—  MOHMMATb OCOBEHHOCTH AECATUYHOM CUCTEMBI CHUCTIEHMS;

—  ONepMpOBATH MOHSTUAMM, CBI3AHHBIMM C AENMMOCTbIO HOTYPAJbHBIX YMCEN;

—  BbIPAXQTb YAC/A B SKBUBAEHTHbIX POPMAX, BbIOMPasi HaOMbBONEe NOAXOASLLYIO B 30BUCMMOCTH OT
KOHKPETHOM CUTYALUK;

— CPABHMBATHL M YNOPSAOYMBATL PALMOHASIBHBIE YMCNIT;

—  BBIMOJHSATb BbIYUCTIEHUS C PALMOHATBHBIMM YUCIIAMM, COYETAS YCTHBIE M MUCbMEHHbIE MPUEMBI Bbi-
YMCNEHUH, TPUMEHEHNE KANbKYNSTOPA;

—  WMCMONb30OBATH MOHSTUS U YMEHMS, CBSI3AHHBIE C MPOMOPLMOHANIBHOCTBIO BEMMYMH, MPOLEHTAMM, B
Xofle PeLIeHNs MATEMATUYECKMX 3004 M 30404 U3 CMEXHbIX MPEMETOB, BbINOMHSTb HECOXHbIE
NPAKTUYECKUE PACHETHI.

HenctButensHble Yncna

BbinyckHuk HayumTcs:

—  WMCMONb30BATH HAYASbHbIE NPEACTABNEHNSI O MHOXECTBE AENCTBUTENbHBIX YUCE;

—  ONepupoBATH MOHSTMEM KBAAPATHOTO KOPHS, MPUMEHSITb €70 B BbIYUCTEHUSIX.

Anrebpaunyeckue BbipaxeHus

BbinyckHuk HayuuTes:

—  OMNepMpPOBATL MOHATUSIMU KTOXAECTBO», KTOXAECTBEHHOE NPEObPA30BAHME, PELLATL 30AA4M, CO-
Aepxallime bykBeHHble faHHble; paboTaTh ¢ hopMynamu;

—  BbINOJIHSTL NPEOOPA30BAHMS BbIPAXEHMM, COAEPXALLMX CTEMEHM C LIENbIMM MOKA3ATENSIMU M KBAA-
PATHbIE KOPHMK;

—  BbINOJIHSTb TOXAECTBEHHbIE NPEOOPA3OBAHMS PALMOHANBHbBIX BBIPAXEHMI HO OCHOBE NPABMI AEM-
CTBMM HOA MHOTOYTIEHAMM M anNrebpanyeckumm apobamu;

—  BbINOJHSATb PA3NIOXEHNE MHOTOUYNIEHOB HO MHOXMTENN.

YpaeHeHus

BbinyckHuk HayumTcs:

—  peLaTb OCHOBHbIE BUAbl PALMOHASBHBIX YPOBHEHMIA C OQHOW NEPEMEHHOM, CUCTEMBI IBYX YPAB-
HEHWM C BYMS NEPEMEHHbIMMK;

—  MOHMMATb YPOBHEHWE KOK BAXKHENLLYIO MOTEMATUYECKYIO MOAESb ANt OMUCAHUS U U3YHeHMs pas-
HOOBPA3HBIX PEAbHBIX CUTYALMI, PELIATb TEKCTOBbIE 30AA4YM ANrebpAnIECKUM METOLOM;

—  NPUMEHsTb rpadpuyeckme NPeacTABNEHUs Qs UCCNEAOBAHMS YPABHEHUI, MCCNEAOBAHMS U peLle-
HUS CUCTEM YPOBHEHMI C ABYMS NEPEMEHHBIMM.

HepaseHctea

11
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BeinyckHmk HayuuTcs:

— MNOHWMATb M MPUMEHSITb TEPMUHOMOTUIO U CUMBOJIMKY, CBS3AHHbBIE C OTHOLIEHMEM HEPABEHCTBQ,
CBOJCTBA YMCNOBbIX HEPABEHCTB;

—  peLaTh NIMHENHbIE HEPABEHCTBA C OAHOM NEPEMEHHOM M MX CUCTEMBI; PELLATL KBAAPATHbIE Hepa-
BEHCTBA C ONOPOW Ha rpadUyecKmne NPeACTABNEHMS.

OcHoBgHble noHsTHS. Hucnosbie GyHKLMM

BeinyckHuk HayumTcs:

—  MOHWMMATb U UCMOMb30BATb PYHKLMOHASBHBIE MOHSTHS U S3bIK (TEPMUHBI, CUMBONIMYECKME 0603HA-
YeHus);

—  CTPOMTb rPadMKM SNEMEHTAPHbIX DYHKLMIA; MCCNELOBATb CBOWCTBA YMCOBbIX PYHKLMIA HO OCHOBE
M3y4eHUs MOBEAEHMS UX FPAPUKOB;

—  NOHMMATbL GYHKLMIO KAK BAXKHENLLIYIO MATEMATUYECKYIO MOAESb A1 OMUCAHMS NPOLIECCOB U siBfie-
HWIM OKPYXQIOLLErO MUPA, MPUMEHSAT GYHKLMOHABHBIM A3bIK 415 OMUCAHUS M UCCIEROBAHMS 30-
BUCMMOCTEN MeXAY GU3INYECKMMM BENMUUHAMM.

OnucatenbHas cTatncTUka

BbinyckHuk HayumTcs:

—  WMCMONb30BATL NPOCTENMLLME CMOCODBI MPEACTABNEHNS M QHANM3A CTATUCTUYECKMUX AAHHBIX.

CnyyaitHble cObbITUS M BEPOSTHOCTL

BbinyckHMK HayumTcs

—  HOXOAMTb OTHOCHTESNbHYIO YOCTOTY M BEPOSITHOCTb CTY4AMHOTO COBBITHS.

Kom6unatopuka

—  BbinyckHMK HOyuMTCS peluaTb KOMBUHATOPHbIE 30AA4M HO HOXOXAEHWE YUCIA OOBEKTOB MM KOM-
BuHaumi.

Harnagnas reometpus

BbinyckHuk HayumTcs:

—  PACMO3HABATH HO YEPTEXAX, PUCYHKOX, MOGENSIX U B OKPYXAIOLLEM MUPE MIOCKMUE U MPOCTPAH-
CTBEHHbIE reomeTpuyeckune urypsi;

— pacrnosHaBaTb PA3BEPTKM Kyba, MPsIMOYronbHOro napanienenunead, NPABUIbHON NMUPAMMABI,
UWMNMHAPA U KOHYCQ;

—  CTPOMTbL pa3sBEPTKM Kyba M MPSIMOYroNLHOro Napannenenuneaa;

— onpegensTb NO NIMHENHBIM PA3MEPAM PA3BEPTKM GUrYpbl NIMHENMHbIE PA3MEpPbl CAMOM GUrypsl 1
HaoboporT;

—  BbIYMCNATE OOBEM NPSIMOYTONBHOMO NApaAnnenenmuneaa.

[eomeTpuueckme Gpurypbl

BbinyckHuk HayuuTcs:

—  NOMNb30BATLCS A3bIKOM FEOMETPUM AfS OMUCAHUS NPEAMETOB OKPYKAIOLErO MMPA U UX B3AUMHOIO
PACMONOXEHMS;

— pOCnO3HABATL M M306PAXATL HO YEPTEXAX M PUCYHKAX rEOMETPUYECKME PUTYPbI U X KOHPUTY-
paumu;

—  HOXOAMTb 3HAYEHMS ASIMH JIMHENHBIX SIEMEHTOB PUIYP M MX OTHOLLEHMS, TPALYCHYIO Mepy YrioB
ot 0° po 180°, npumeHsis onpenenexus, CBOMCTBA U NPU3HAKK GUIYP U X DIEMEHTOB, OTHOLLE-
Hust duryp (paeeHcTBO, Nonobue, CUMMETPUM, NOBOPOT, NAPANAENbHBINA NEPEHOC);

— ONepuMpOBATH C HOYANbHBIMM NOHATUSIMU TPUTOHOMETPUM U BIMONHSTL SIEMEHTAPHbIE OnepaLum
HaA PYHKLMSMM YTIOB;

— peLwwaTh 304044 HO AOKA3ATENLCTBO, OMMPASICb HO M3y4YeHHble CBOMCTBA GUryp M OTHOLUEHWHM
MEXAY HUMM U MPUMEHSIS M3YUYEHHbIE METOAbI AOKA3ATENBCTB;

—  peLaTb HECNOXHblE 30AA4YM HO MOCTPOEHWUE, MPUMEHSISE OCHOBHbIE ANITOPUTMbI MOCTPOEHMS C MO-
MOLLbIO LIMPKYAS U IUHENKM;
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pewaTb I'IpOCTel:iLLIMe NNAHNUMETPHMYECKHE 3aAAa4N B MPOCTPAHCTBE.

N3mepeHue reomeTpryeckmnx BENUUMH
BeinyckHuk HayumTcs:

MCMONb30BATL CBOMCTBA M3MEPEHMS AIMH, MIOLAAEH U YINIOB NPU PELIEHUM 3aAAY HO HAXOXAEe-
HWE ASIMHBI OTPE3KA, AMHbI OKPYXHOCTH, ASIMHBI yTH OKPYXHOCTH, FPOAYCHOM Mepbl Yria;
BbIYMCASTL MIOLWAAM TPEYrONbHUKOB, NPSMOYTONbHUKOB, NAPANNENOTPAMMOB, TPAMELUMIA, KPYroB
M CEKTOpPOB;

BbIYMCAISTL ANIMHY OKPYXHOCTH, AJIMHY AYTM OKPYXKHOCTH;

BbIYMCIISTb ASIMHbI IMHEMHbIX S1EMEHTOB PUTYP M UX YTIIbl, UCONb3YS GOPMYIIbl ANIMHBI OKPYXKHOCTH
M BJIMHBI AYTU OKPYXHOCTH, dopMynbl nnowanen euryp;

peLaTh 3aAA4M HA AOKA3ATENLCTBO C UCMONb3OBAHMEM HOPMYI LIMHBI OKPYXKHOCTU M ISIMHbBI AYTH
OKPYXHOCTH, bopmyn nnowianen duryp;

PeLIaTh NPAKTUYECKME 3a[A4M, CBAZAHHbIE C HOXOXAEHUEM FEOMETPUYECKMX BEUYMH (MCnonb3ys
NPyY HEOBXOAMMOCTH CMIPABOYHMKM M TEXHUYECKME CPEACTBA).

KoopaunHarsi
BbinyckHuk HayumTcs:

BbIYMCAATE ASIMHY OTPE3KA MO KOOPAMHATAM €ro KOHLOB; BbIYMCAATE KOOPAMHATH CEPEAMHbI OT-
peska;
MCMOMNb30BATE KOOPAMHATHBIM METOA AJ11 U3YHEHMS CBOMCTB MPSMBIX U OKPY>XHOCTEN.

4. HanpaeneHus npoekTHoi U yyebHo-UCCneaoBaTeNbCKOM AesTenbHOCTH oby4alolwmxcs

HanpaeneHne npoektHoii u
y4yebHo-MccnepoBaTenbckoi MprMepHbIi nepeveHb Tem
AEesTeNbHOCTH

Wccneposatensckoe Matematika 1 wmdps.

«Matematuka pemoHTa».

Kak ntoan Hayumnucs cumtath Bpems.
ABTOKpPEAMT: BbITb MU HE BbITb.

Mopwuc Swep — MaTeMaTMKa MK MCKYcCTBO?
B okpyxeHunn cummetpmu.

Marematuka B urpax.

MaTtemaTtuka B apxutekType.
3aHMMaTENbHAS MATEMATHKA.

Matematuka v updpei.

3aHMMaTENbHAS NOTMKA B MATEMATHKE.
[eomeTpus ¢ ronosbl fO HOT.

Ky6 u ero ceoicraa.

Yro Takoe yausuTensHbii nuct Mébuyca?
MNpocTble umcna. Tak nm npocTa mnx uctopmse
3aragku NIMPAMMUAbI.

DYHKUMM B XM3HM YeNOoBEKA.

NudpopmaumnonHoe McTopus pasentus reomeTpmm.

lanepesi BEAMKMX MATEMATUKOB.
M3 nctopun mep AnuHbl.
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Paspen 3. Tematnyeckoe nnaHMpoOBaHWE C yKA3AHWMEM KONMYECTBA YOCOB, B TOM YMCIIE C yHETOM
paboueit nporpamMmbl BOCMUTAHMS, OTBOAMMBIX HO OCBOEHWE KAXAOM TEMBI

Pazgensl, Tembl

Kon-so yacos

Kon-so yacos c y4é-
TOM 0AaNTAUMM Yueb-
HOro matepuana kK
BO3MOXHOCTSM fieTeM
C OrPAHUYEHHBIMM
BO3MOXHOCTAMM 3[0-

DopMbl NPOBEAEHNS 3AHATHIA

LIOP, 0P, ucnonbayembie ans nsyyeHus pas-
AEena, TeMbl

1
POBbs
MNpakTMKko-OpUEeHTUPOBAH- 8 10 MeuatHble MHCTPYKumm ¢ no- | OMD-2024: sapanus, oTeeTbl, pelwenus [dnek-
Hble 3aAAaHMS APOOHBIM  ANFOPUTMOM  PA- | TPOHHBIM pecypc]: COMT. - URL:
BoTbl, MHOrokpaTHoe MoBTO- | hitps://ege.sdamgia.ru/. — Pexum moctyna: cso-
pexue. 6OAHBIN.
PepepanbHoe  rocypapcteeHHoe  BropgxeTHoe
Hay4Hoe yupexaeHue «PenepanbHbii UHCTUTYT ne-
AOrOTUYECKMX  M3MEPEHUM» [DNeKTPOHHbIN pe-
cypcl: oduu. caitr. — URL: hitps://fipi.ru/. — Pexum
AoCTyna: cBoHOAHbIN.
Hycna v BeluMCnEHus 4 8 MeyatHble MHCTpykumm ¢ no- | OI2-2024: 3apanus, oTtseThl, pelenus [Dnek-
KoopanHatbl Ha npsimoit u 4 8 APOGHBIM  ANFOPUTMOM  PA- | TPOHHBIM pecypc]: CanT. - URL:

NJIOCKOCTH

60Tbl, MHOFOKPATHOE MOBTO-
peHue. NHamemayanbHbie
KOHCY/bTALMM, BULEONEKLMM

https://ege.sdamgia.ru/. — Pexum gocrtyna: cso-
GOnHbIN.

QepepanbHoe  rocyaapcTeeHHoe  BlogxeTHoe
HayuHoe yupexaeHue «DenepanbHbiil UHCTUTYT ne-
[DnekTpoHHBIi

AArorM4yeckmx M3MEPEHUMN»

1 Konuuectso yacos B OOHHOM rpcd)e He NoApa3yMeBAET yBennieHne 06Ll.l,eFO KONM4ecTBAa 4YACOB MO Teme (poa,qeny). OHo nokaskieaeT HeO6XOJJMMOCTb OpraHusaumm MH,DMBM,D.YCU'II:HOIZ

pCI6OTbI C pe6éHKOM C OrPpAHUYEHHBIMXU BO3MOXHOCTAMU 300POBbA.
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pecypc]: oduu. cait. — URL: https://fipi.ru/. — Pe-
XWM BOCTYNa: CBOBOAHBIN.

YpaBHeHHs 1 HepaBeHCTBA

10 10 lpynnoeas dopma
MHAMBMUAYANbHBIE KOHCYNbTA-

umu. Bupgeonekumm.

Or>-2024: sapanus, oteeTbl, peweHus [Dnek-
TPOHHBI pecypc]: caur. - URL:
https://ege.sdamgia.ru/. — Pexum gocrtyna: cso-
60nHbIN.

®PepepansHoe  rocypapcreeHHoe  BiopxeTHoe
HayuyHoe yupexaeHre «DenepanbHblit UHCTUTYT Ne-
AOrOTMYECKMX  M3MEPEHUH» [DNeKTPOHHbIN pe-
cypc]: odbuu. cair. — URL: https://fipi.ru/. — Pexxum

AocCTyna: cBOHOAHbIN.

Cratuctuka 1 Teopus BeposT-
HOoCTEMN

7 HAMBUAOYQNbHbIE KOHCYNbTA-
unn.

Or2>-2024: sapanus, oteeTbl, pewenus [Inek-
TPOHHbIM pecypc]: COMT. - URL:
https://ege.sdamgia.ru/. — Pexum gocrtyna: cso-
6OAHBIN.
PepepanbHoe  rocyAapCTBEHHOE — BlogxeTHoe
HayuHoe yupexaeHue «PenepanbHbii MHCTUTYT ne-
AArorMyecknx M3MepeHuin» [DnekTpoHHbI pe-
cypcl: oduu, cant. — URL: https://fipi.ru/. — Pexum
AoCTyna: cBOHOAHbIN.

DyHKumM

[NevyaTHble MHCTPYKUMKM C MoO-
OPOBHBIM  QNFOPUTMOM  pa-
60Tbl, MHAMBUAYANbHbIE KOH-
cynbtaunu. Bupeonekumm.

Ol3-2024: sapanus, oTeeTbl, pelweHus [dnek-
TPOHHbIM pecypcl: CanT. - URL:
https://ege.sdamgia.ru/. — Pexum gocryna: cso-
60AHbBIN.

PepepanbHoe  rocypapcTBeHHoe  bBrogxeTHoe
Hay4Hoe yupexaeHue «PenepanbHbii UHCTUTYT ne-
[OnekTpoHHbIM

AArorn4eckmx N3MEPEHUM»
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YactHoe obweobpasosarensHoe yupexaeHue
«O6pasosatenbHbiit kommnekc «Touka byayLuero»

pecypc]: oduu. cait. — URL: https://fipi.ru/. — Pe-
XWM BOCTYNa: CBOBOAHBIN.

PacueTbl no popmynam

MuaneuayanbHble KOHCYNbTA-
UpMmn

Or>-2024: sapanus, oteeTbl, peweHus [Dnek-
TPOHHBI pecypc]: caur. - URL:
https://ege.sdamgia.ru/. — Pexum gocrtyna: cso-
60nHbIN.
®PepepansHoe  rocypapcreeHHoe  BiopxeTHoe
HayuHoe yupexaeHue «PenepanbHbi MHCTUTYT ne-
AOrOTMYECKMX  M3MEPEHUH» [DNeKTPOHHbIN pe-
cypc]: odbuu. cair. — URL: https://fipi.ru/. — Pexxum
AocCTyna: cBOHOAHbIN.

Yucnossle nocnegoBaTeslbHO-
CTHn

4 MNeyaTHble MHCTPYKUMK C Mo-
APOOHLIM  QNTOPUTMOM  pa-
60Tbl, MHAMBMAYQTbHbBIE KOH-
cyneTaumu. Bupeonekumu.

Or2>-2024: sapanus, oteeTbl, pewenus [Inek-
TPOHHbIM pecypc]: COMT. - URL:
https://ege.sdamgia.ru/. — Pexum gocrtyna: cso-
6OAHBIN.
PepepanbHoe  rocyAapCTBEHHOE — BlogxeTHoe
HayuHoe yupexaeHue «PenepanbHbii MHCTUTYT ne-
AArorMyecknx M3MepeHuin» [DnekTpoHHbI pe-
cypcl: oduu, cant. — URL: https://fipi.ru/. — Pexum
AoCTyna: cBOHOAHbIN.

[eomeTpus

12 12 MHpmemayanbHble KOHCYNbTA-

umu. Bupeonekumm.

Ol3-2024: sapanus, oTeeTbl, pelweHus [dnek-
TPOHHbIM pecypcl: CanT. - URL:
https://ege.sdamgia.ru/. — Pexum gocryna: cso-
60AHbBIN.

PepepanbHoe  rocypapcTBeHHoe  bBrogxeTHoe
Hay4Hoe yupexaeHue «PenepanbHbii UHCTUTYT ne-
[OnekTpoHHbIM

AArorn4eckmx N3MEPEHUM»
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YactHoe obweobpasosarensHoe yupexaeHue
«O6pasosatenbHbiit kommnekc «Touka byayLuero»

pecypc]: oduu. cait. — URL: https://fipi.ru/. — Pe-
XWM BOCTYNa: CBOBOAHBIN.

TekcToBble 3agaum

10

6 MuauBupyanbHele KOHCYNbTA-
LMK

Or>-2024: sapanus, oteeTbl, peweHus [Dnek-
TPOHHBI pecypc]: caur. - URL:
https://ege.sdamgia.ru/. — Pexum gocrtyna: cso-
60nHbIN.

®PepepansHoe  rocypapcreeHHoe  BiopxeTHoe
HayuHoe yupexaeHue «PenepanbHbi MHCTUTYT ne-
AOrOTMYECKMX  M3MEPEHUH» [DNeKTPOHHbIN pe-
cypc]: odbuu. cair. — URL: https://fipi.ru/. — Pexxum
AocCTyna: cBOHOAHbIN.
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