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IHogacaure JabHAada 3alIuCKa

Pabouas mporpamma BHeypouHoro kypca «IloaroroBka k OI'9 mo maremaTuke»
paspaboTaHa Ha OCHOBE IEHCTBYIONUX 00Pa30BaTETbHBIX CTAHAAPTOB 10 MaTeMaTHKe Ha
ypoBHe OOO, xomgudwukaTopa, pa3BUBAEeT 3JIEMEHT COJAep:KaHUs 0a30BOTO Kypca
«MaremaTtuka», IO3BOJISET y/IOBJIETBOPUTD ITI03HABATEIbHbBIE TIOTPEOHOCTH YUAIIIUXCA U
co3ziaeT ycaoBud Ay moarotoBku k OI'D. Pabouas mporpaMma cocraBjeHa ¢ y4eTOM
TpeboBaHuit Oe/lepasibHOTO TOCY/IAPCTBEHHOT0 00Pa30BaTETLHOTO CTAaHAAPTAa OCHOBHOTO
obmiero obpasoBanus 3.0 u TpeboBanuii ®OII, ¢ yyetrom DenepasbHON pabodei
MIpOrpaMMbl BOCIUTAHUS.

Cnaua sk3aMeHa MO0 MaTeMAaTHKe 32 Kypc OCHOBHOM HIKOJBI B popme OI'D sABisercs
OTHUM W3 HAIIpaBJI€HUU MOJIEPHU3AIUH IIKOJIHHOTO 0Opa30BaHMsA HAa COBPEMEHHOM
arane. C yyeToMm Iesieli 00ydyeHUs B OCHOBHOM IIIKOJIE KOHTPOJIbHO-U3MepPUTEeIbHbIE
MaTepuaibl 3K3aMeHa B HOBOM ¢opMe IpOBepAT cPOpMUPOBAHHOCTh KOMILIEKCA
YMEHUH, CBA3AaHHBIX C WHOOPMAIMOHHO-KOMMYHUKATUBHON JIeATEJbHOCTBIO, C
MOJIydYeHHEeM, AHAIN30M, a TaKKe IIpUMeHeHUEeM SMIINPUYECKUX 3HAHUU.

JlanHasg mporpaMMa Kypca BHEYPOUYHOU /IeATEIbHOCTH  IIpeAHAa3HAdYeHa Jisd
o0yJamuxcsi 9-X KJIaccoB 00Ie00pa3oBaTEIbHBIX YUPEXKIEHHU U PacCUUTaHa HA 34
yaca (1 wac B Hezmemo). OHaA mpegHasHAveHa /IS TOBBIMIEHUS 3(DEHEKTUBHOCTU
IIOJITOTOBKU OOYYaMOIMXCA 9 KJIacca K roCyJAapCTBEHHOH (MTOrOBOM) aTTECTAllUU IIO
MaTeMaTHUKe 3a KypC OCHOBHOM IIIKOJIBI. AKTYyaJIbHOCTh Kypca OOyCJIOBJIEHA €ro
MPaKTAYECKOU 3HAYMMOCTBIO.

[TporpaMma BHEYPOUHOTO Kypca cOTJIacOBaHa ¢ TpeboBaHUAMU GefepaTbHOrO
rocyZilapctBeHHOro oopasoBaresbHOro craggapra OOO 3.0 u cojiep:kaHUEM OCHOBHBIX
IporpaMm Kypca MaTeMaTHUKU OCHOBHOU IIKOJIBI.

Heas kypca:

cucremMaTrmu3anud 3HAHUH U CII0CO00B A€ATEJIbBHOCTHU yHalllUXCA I1I0 MaTEMATHKE 3a KypC
OCHOBHOMU IIIKOJIBbI, IIOATOTOBKA O6yanOIIIHXCH 0 KJjIacca K OCHOBHOMY IoCy/IapCTBEHHOMY
9K3aMEHY I10 MaTeMaTHUKeE.

3azauu Kypca:

e 3aKpenuTh OCHOBHbBIE TeOpeTUYECKHe TOHATHUSA W OIpejieJIeHus II0
OCHOBHBIM M3y4YaeMbIM pa3/esiaM;

e OtpaboTaTh OCHOBHBIE THIIBI 3a7a4 u3ydyaeMblx TUnoB KM OI'9
«Anrebpa» u «I'eoMeTpusi» U UX AJITOPUTM PEIIEHHUS,;

e ®opMupoBaTh y OOyJaIOIIUXCA IIEJOCTHOTO IIPE/CTABJIIEHUS O TEME, €€
3HAUEeHUs B pasjejie MaTeMaTUKH, MeXKIpeJMeTHbIe CBA3U C JIPYTUMU
TeEMaMU;

e CnocobcTBOBATH UHTEJIEKTYJIbHOMY Pa3BUTHIO yJaruxces,
(opMupOBaHHIO KAYECTB MBIIIJIEHUS, XaPAKTEPHBIX JIJI MAaTEMATUUECKOU
JIeSITETbHOCTH U HEOOXOJAUMBIX YYEHHUKY IS yernelmHou caaun OI'9, mas
001IIeli coIUaIbHON OPHUEHTAIHH;

e AKIIEHTUPOBaTh BHHUMAHHUE YYAIIUXCA HA €AUHBIX TPeOOBAaHUAX K
npaBwiaM OGOpMJIEHUsS pa3JIMYHBIX BHOB 3aJlaHUM, BKJIIOYAaeMbIX B
HUTOTOBYIO aTTECTAIIUI0 32 KyPC OCHOBHOM IIIKOJIBI.

e CrrocoOCTBOBATH CO3/IAHUIO YCIIOBUI OCMBICJIEHHOCTH YUEHUS, BKITFOUEHU S
B HEro oOy4JaloIerocsi Ha ypoBHE He TOJIbKO HHTEJIEKTYaIbHOH, HO
JIMYHOCTHOM ¥ COITUAJIPHON aKTUBHOCTH C IPUMEHEHNEM TeX WU MHBIX
METO/IOB O0OyUEeHU .



PeSyJIbTaTI)I 0CBOCHUA KypcCa BHeyquHOﬁ AE€ATECJIbHOCTH

JIuuHocmHble pe3yasmamul:

OTBETCTBEHHOE OTHOIIIEHUE K YUEHUTO, TOTOBHOCTH U CITOCOOHOCTD K CAMOPA3BUTHIO
U caMooOpa30BaHMI0O HAa OCHOBE MOTHBAIUM K OOy4YeHUI0 W MO3HAHUIO,
OCO3HAHHOMY BBIOODPY U IIOCTPOEHHUIO JTATbHEUIIEN WHANBU/TyaIbHOU TPA€KTOPUH
obpasoBaHusA HAa 6a3e OPUEHTHUPOBKU B MHUpe mpodeccuil u MpodeccHoHaATbHBIX
MPEJINIOYTEHNH, C Y4ETOM YCTOMYHMBBIX ITO3HABATEJIbHBIX WHTEPECOB, a TaKXKe Ha
ocHOBe (DOPMHUPOBAHUS YBAXKUTEIHHOTO OTHOIIIEHUS K TPYAY.

dopmMupoBaHUE IEJIOCTHOTO MUPOBO33pPEHMsI, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOHN ITPAKTUKH.
OcBoeHHE COIUAIBHBIX HOPM, MPABUJI MOBEJEHUA, pojied U (HOPM COIHAIbHOMN
JKU3HH.

Pa3BuTie MOpAaJbHOrO CO3HAHUA U KOMIIETEHTHOCTH B DPEIIEHUH MOPAJIbHBIX
pobJieM Ha OCHOBE JIMYHOCTHOTO BBIOOPA, (POPMUPOBAHUSA HPABCTBEHHBIX UyBCTB
M HPABCTBEHHOTO IIOBEJIEHUs, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUS K
HPABCTBEHHBIM ITOCTYITKAM.
dopMmupoBaHHE KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOIEHUH U
COTpY/IHUUECTBE.
dopmupoBaHHE CIIOCOOHOCTH K HMOIIMOHAIIBHOMY BOCIIPUATHIO MaTEMATHYECKUX
00BEKTOB, 3a/1a4, PEIIEHUH, pacCyKAeHUN
MemanpedmemHusble pe3yabmamust o0yueHusn
Pezyaamuenvte YY/[
OTIpe/IeJISITh COOCTBEHHBIE MTPOOJIEMbI ¥ IPUYHUHBI X BOSHUKHOBEHUS MIPU
pabore c MaTreMaTUYECKUMU 0O bEKTaMU;
dbopmysTmpoBaTh COGCTBEHHBIE BEPCUH WJIU IPUMEHSATH yKe U3BeCTHbIE (DOPMBI U
METO/IbI pereHus MaTeMaTU4YeCcKOu pobJIEMBI, dbopmynupoBaTh
IIPE/TIOIOKEHUSA U CTPOUTH THIIOTE3bI OTHOCUTEIHHO PACCMATPUBAEMOTO OOBEKTA
Y IIPEIBOCXUIIATH PE3YJIHTAThI CBOEH yUeOHO-TI03HABATEIPHOU JIEATETHHOCTH;
OIIPEJIEJIATH MyTHU OCTUKEHMUS 1IeJIEH U B3BEITNBATh BO3MOXKHOCTH pa3pelieHus
ONpEeJ/IEJIEHHBIX ~ y4eOHO-TIO3HABATEJIbHBIX  33/[a4 B COOTBETCTBUH  C
OTIpe/ieJIEHHBIMU KPUTEPUSAMHU U 3ala4aMU;
BBICTPANBATh COOCTBEHHOE 00PA30BATEIHFHOE MTOAIIPOCTPAHCTBO /171l pa3pelleHUs
ompeiesIEHHOTO KpyTa 3a71a4, OMPEe/IeIsATh M HAXOAUTD YCJIOBUSA /I peaTu3aIiui
uJiell ¥ IU1aHOB (caMooOyueHe);
CAMOCTOSITEJIPHO ~ BBIOMPATh CpeAu TPEJJIOKEHHBIX PECypcoB  HaumboJiee
addexTrBHbIE W 3HAYUMBbIe TPU paboTe C OmpeeIeHHOH MaTeMaTH4YeCKOn
MOJIEJIBIO;
yMeTh COCTaBJIATH IUIAH pa3pelleHus] ompeieJIeHHOTO Kpyra 3a7ad, HUCIIOJIb3Ys
pa3JIMYHbIE CXEMBI, PEeCypchl IIOCTPOEHUS HarpaMM, MeEHTAJbHBIX KapT,
MTO3BOJISIONIHX POU3BECTU JIOTUKO - CTPYKTYPHBIN aHAJIN3 3371a4H;
yMeTh IUIAHUPOBATh CBOW 00Opa30BaTeJIbHBIA MAapIIPyT, KOPPEKTHPOBATh U
BHOCUTDH OIpe/ieJIeHHbIe W3MEHEHUs, KaueCTBEHHO BJIUAMOIINE HAa KOHEYHBIN
MPOJIYKT yueOHO-TI03HABATEIbHOU /€SI TETbHOCTH;
yMeHUEe KAaueCcTBEHHO COOTHOCHUTH CBOU JIEHCTBUSA C IPEJBKYIIAEMBIM HTOTOM
y4eOHO-TI03HABATEJIbHOU  JI€AATEIbHOCTH MIOCPEACTBOM KOHTPOJIA 151
IJIAHUPOBAHUS Yy4eOHOTO TIpollecca B COOTBETCTBHU C HU3MEHSIONTUMUCS
CUTyallUsSIMU ¥ TPUMEHSEMBIMH CpeACTBAaMH U (OpMaMU OpraHU3aINU
COTPYAHUYECTBA, a TAKXKe MH/IUBUAYAJIBHOU pabOTHI Ha YPOKE;



yMeHHe OTOHUpaTh COOTBETCTBYIOII[UE CPEACTBA peau3alii  pelleHUsd
MaTeMaTHYeCKuX 3aJlad, MOAO0MpATh HHCTPYMEHTHI JJifA OLIEHWBAHUS CBOEH
TPAeKTOPUHU B paboTe Cc MaTEMATHUECKUMU HOHATUAME U MOJIEJIAMU;
IHo3nasameavHwle YY/I

yMeHHe OIIpeJleJIiTh OCHOBOIOJIATAIOllee IOHATHE W IPOU3BOJUTH JIOTHKO-
CTPYKTYPHBIU aHAJIU3, ONPEEIATh OCHOBHbIE IPU3HAKU U CBOMCTBA C IIOMOIIBIO
COOTBETCTBYIOIIUX CPEJICTB U HHCTPYMEHTOB;

yMeHHe MPOBOJUTH KaaccupUKaIuio 00beKTOB Ha OCHOBE KPUTEPHEB, BBIJIEIATDH
OCHOBHOE€ Ha (hOHEe BTOPOCTENEHHBIX JAHHBIX;

yMeHHe TPOBOAUTH JIOTUYECKOE pacCy:KJAeHHe B HAIMPaBJIEHUU OT OOIIUX
3aKOHOMEPHOCTEN M3yyaeMou 3a/]a4uH /10 YaCTHBIX pACCMOTPEHUH;

yMeHHe CTPOUTH JIOTHYECKHE PACCYKJIeHUs HAa OCHOBE CHCTEMHBIX CpaBHEHUH
OCHOBHBIX KOMITOHEHTOB M3y4aeMOIr0 MaTeMaTHYECKOTO pasjiesia WM MOJIEJIH,
MOHATHSA WJIN KJIACCOB, BBIZIEJIAS ONPE/IEIEHHbIE CYIeCTBEHHbIE TPU3HAKY U
KPUTEPUU;

yMEHUE BBISABJIATh, CTPOUTH 3aKOHOMEDPHOCTb, CBSI3HOCTH, JIOTUYHOCTH
COOTBETCTBYIOIUX IIETIOUEK pacCy:KJAeHUl Mpu paboTe ¢ MaTeMaTUYeCKUMH
3aZlauaMu, yMeTb MOAPOOHO U CKATO IPEACTABJIATH JIETATU3ANMUI0 OCHOBHBIX
KOMIIOHEHTOB TIPH JIOKa3aTeJbCTBE TMOHATHA U  COOTHOIIEHHUH Ha
MaTeMaTUYeCKOM SI3BIKE;

yMeHHe OPTaHU30BbIBATh TOUCK U BBISABJIATH IPUUNHBI BOSHUKAIOIIUX ITPOIECCOB,
SIBJICHUH, HanboJiee BepOATHBIE (PAKTOPBI, IT0 KOTOPBIM MaTEMATHYECKHE MO/IETI
U OOBEKTHl BemyT cebs IO ONpeNeSIeHHBIM JIOTUYECKHMM 3aKOHAM, YMETh
IPUBOAUTh TNPUYUHHO-CJIEACTBEHHBI aHAIN3 MOHATUM, CyXJeHUM u
MaTeMaTHYECKUX 3aKOHOB;

yMeHHe CTPOUTh MaTeMaTUUeCKy10 MO/iesib IPU 33/JaHHOM yCJIOBUH, 001a7aro1ei
ompeieJIeHHBIMHU XapaKTEPUCTUKAMU O0BEKTa MPU HAJIUYUU OIpPeIeTeHHBIX
KOMITOHEHTOB (POPMUPYIOIIETOCS MPEAI0IaraeMoro MOHATHSA WIN SBJI€HUS,
yMeHHe IepeBOAUTh TEKCTOBYID CTPYKTYPHO-CMBICJIOBYIO —COCTAaBJIAIONIYIO
MaTeMaTHYeCKOH 3a7lauil Ha sI3bIK rpaUuecKoro OTOOpaKeHUs - COCTaBJIEHUS
MaTeMaTHYeCKOU MOIETH, COXPAHIOIIEN OCHOBHBIE CBOMCTBA M XapaKTEPUCTHKU;
yMeHHe 3a7laBaTh IUIAH peIIeHUs MaTeMaTH4YecKOW 3a7jaud, pearn30BbIBATH
aJITOPUTM JIEMCTBUHM KaK IOIIATOBOM WHCTPYKIWHU JJIsI pa3pelieHus yuyeOHO-
II03HABATEJILHOM 3aJIauM;

yMeHHEe CTPOUTH JOKA3aTeJIbCTBO METOZOM OT IIPOTHUBHOTO;

yMeHue paboraTh ¢ MpoOJIEMHON CUTyallel, OCYIIECTBIIATh 00pa30BaTeTbHBIN
IIpOIlecC IIOCPEACTBOM IIOMCKAa METOJIOB M CIOCOOOB paspelieHusl 33aJ1adH,
OTIpeEesIATh TPAHUIIBI CBOET0 00pa30BaTEILHOTO ITPOCTPAHCTBA;

yMeTh OPHEHTHUPOBATHCSA B TEKCTe, BBIABJATH IJIABHOE YCJIOBHE 3aZjaudl U
yCTaHABJIMBATh COOTHOIIIEHHE PACCMaTPUBAEMBIX 0O'HEKTOB;

yMeHHe MepeBOIUTh, MHTEPIIPETUPOBATh TEKCT B MHBIE (DOPMBI IIPEJICTABIEHUS
MHOpMAaINHU: CXEMBI, IUATPAMMBI, TpapUuecKoe Mpe/CTaBIeHNE JaHHBIX;
Kommynuxamuenwvie YY/[

yMeHUe paboTaTh B KOMaHze, ¢GOPMUPOBAHUE HABBIKOB COTPYAHUYECTBA U
y4eOHOTO B3aUMOJIENCTBUA B YCJIOBUAX KOMAaH/IHOM WUTPHl WJIM WHOU (HOPMBI
B3aHMOJIEHICTBUS;

yMeHUEe paclpesiesisTh POJU U 33/1aud B paMKax 3aHATUA, (POpMUDYs TakxkKe
HaBBIKU OPTaHU3aTOPCKOTO XapaKTepa;

yMeHUEe OIleHUBaTh IPABUJIBHOCTh COOCTBEHHBIX JIEWCTBUH, a TaKxKe
ZlesITeJIbHOCTU JPYTHUX YUaCTHUKOB KOMaH/Ibl;



e KODPEKTHO, B paMKax 3a7lad KOMMYHHKalnu#, (popMyJIupOBaTh U OTCTAWBATh
B3TJIA/IBI, apryMeHTHUPOBaTh JIOBOMBI, BBIBOJIbI, a TaK)KXe BBIJIBUTATh
KOHTapryMeHThI, HeOOXO0/IMMBbI€ JIJIs1 BBIAIBJIEHUS CUTYAIUU yCIIeXa B PEelIeHUH TON
I UHOU MaTeMaTUYeCKOU 3a7jaum;

e yMeHHe IOJb30BaThCsl MaTeMaTHYECKUMH TePMUHAMU /Jis pellleHus y4debHO-
[I03HABATEJIPHBIX 337la4, a TakKXKe CTPOUTh COOTBETCTBYIOIIIE peYeBble
BBICKA3bIBAHUSA HA MaTEMATUYECKOM SI3BIKE JIJIA BBICTPAUBAHUA MaTeMaTUUECKOU
MO/IEJIN;

e YyMeTb CTPOUTH MaTeMaTH4YeCKHe MOJleJId C IOMOIIBI0 COOTBETCTBYIOIIETO
IIPOrPaMMHOTO 0becIieueHusl, CEpBHCOB CBOOOIHOTO OT/IAJIEHHOTO JIOCTYIIA;

e yMeTh I'PAaMOTHO MU 4YeTKO, corjiacHo npaBuwiaM odopmieHus KHUM-a OI'D
3aHOCUTD IIOJIyYeHHbIE Pe3yJIbTaThl - OTBETHI.

IIpedmemnbuble pe3yabmamul:

e (QopMHUpOBaHVE HABBIKOB MOMCKA MATEMAaTUUYECKOTO MeTO/la, aJITOPUTMA U IOUCKA
pellleHus 337]a4d B CTPYKTYype 3aza4 OI'9;

e (QopMUpOBaHUE HAaBbIKA PeIIEeHMs OIpeeIEHHbIX TUIIOB 337]a4 B CTPYKTYpe 3a7a4
ors;

e yMeHHe paboTarTh C TAOJHUIIAMU, CO CXeMaMH, C TEKCTOBBIMHU JAaHHBIMH; yYMETHb
IpeoOpa30BhIBaTh 3HAKU M CHMBOJIBI B JJOKA3aTEIbCTBAX M IPUMEHSEMBIX METOax
11 penieHus1 00pa3oBaTeIbHBIX 33/a4;

e yMeHHe IMPUBOJUTH B CHUCTEMY, COIOCTaBJIATb, 00001IaTh W aHAJTU3UPOBATH
UH(pOpPMalOHHbIe KOMIIOHEHTHI MaTeMaTHYeCKOI0 XapaKTepa U yMeTh IPUMEHATh
3aKOHBI U IPaBUJIA /IJ1s pellleHns KOHKPeTHBIX 3371a4;

e yMeHWUeE BBIJEJIATH IVIABHYI0 U U30bITOYHYI0 HH(MOPMAITUIO, IPOU3BOJIUTH CMBICJIOBOE
cKaThe MaTeMaTH4YecKuX (aKTOB, COBOKYITHOCTH METOJIOB M CIIOCOOOB peIIeHUs;
yMeTb IPEACTABJIATH B CJIOBECHOU (DOpMeE, UCIIOJIB3YsI CXeMbI U Pa3/TUIHbIE TAOJIHUITHI,
rpadpuKu M AUArpaMMBbl, KapThl MOHATHU U KJIAaCTEPhl, OCHOBHbIE WJIEM U IUJIAH
pellleHus TOU WIN UHOU MaTeMaTUUeCcKOH 3a/jauu.

TpeGoBaHNA K YPOBHIO IIOJITOTOBKU yUAIIUXCS
HarypasnpHbie uncia. /[poou. PamnonasnbHbIE Ynciaa
Buinycxknuk nayuumes:
J MIOHUMATh OCOOEHHOCTH JIECATUYHOU CUCTEMbI CUNCIIEHUS;
J OIIEPHUPOBATH MTOHATUAMU, CBAI3aHHBIMH C JIEJTUMOCTBIO HATYPAJIbHBIX UM CEJT;
o BBIpQ)KaTh UMCJIa B DKBUBAJIEHTHBIX (popMax, BeIOMpas HanboJsiee MOIXOAIYIO B
3aBUCUMOCTU OT KOHKPETHOU CUTYyaI[UH;
o CPaBHUBATD U YIIOPAZI0YUBATH PAallMOHAJIbHBIE YUCJIIA;
o BBITIOJIHATh BBIYUCIEHUSA C PalUOHAJIbHBIMHU YHCJIAMH, couyeTas YCTHbIE U
MICbMEHHBIE TPUEMBI BEIUMCIEHUH, IPUMEHEHNE KaJIbKYJIATOPA;
o HCIIOJIb30BATh IOHATHS UM YMEHHU:A, CBSA3aHHBIE C IIPONOPIUOHAIBLHOCTHIO
BeJIMYMH, NIPOIIEHTaMU, B XOJ/le pellleHUsA MaTeMaTUYeCKUX 33/1a4 U 3a/1a4 U3 CMe;KHbBIX
IIpe/IMEeTOB, BBIIIOJIHATD HECJIOKHbIE IPAKTUYECKNEe PACUETHI.
JlericTBUTE/IbHbIE YK CJIA
Buinycxknuk nayuumes:
® UCIOJIb30BaTh HaUaJIbHbIE IIPEJCTABIEHUS O MHOXECTBE JeCTBUTEIbHBIX
quce;
e OIEpUPOBATh MOHATUEM KBAJIpaTHOTO KOPHf, NPUMEHATbh €ro B
BBIYUCJIEHUAX.
AJsreOpanveckue BbIpasKeHUA
Buinycxknuk nayuumes:




e OIEpUPOBATh MOHATHAMH <«TOXKIECTBO», <«TOXKIECTBEHHOE IPeoOpa3oBaHUE»,
pemaTh 3a/1a4uu, coepkarire OyKBeHHbIE JaHHbIE; pab0TaTh ¢ GopMyIaMu;
e BBIIOJHATh HPeoOpa3oBaHUs BBIPAKEHUI, COJIEPXKAIUX CTEIEeHH C I[eJIBIMH
MOKAa3aTeJIsIMU U KBaJ[paTHbIE KOPHH;
e BBIIOJHATH TOXKIAECTBEHHBIE IIPEO0pPA30BaHUA PAIMOHAIBHBIX BBIPAKEHHUH Ha
OCHOBE IIPaBWJI IEUCTBUI HA/l MHOTOWIEHAMHU U aIreOpandecKUMU IPOOIMHU;
e BBIMOJTHATH Pa3JI0KeHHEe MHOTOYWIEHOB HA MHOKUTEJIH.
YpaBHeHus
BuinyckHuk Hayuumes:
e pemaTh OCHOBHBIE BHJBI PAIMOHAJIBHBIX YpPaBHEHHU C OJHOU IepeMeHHOU,
CHCTEMBI IByX YPaBHEHUH C IByMs IIEPEMEHHBIMU;
e IIOHMMAaTbh YPaBHEHHUE KaK BAXKHEUIIIYI0O MAaTEMATUUYECKYIO MOJEND JIJISI OMMCAHUSA
U U3yYeHUs Pa3HOOOpPA3HBIX PEaJbHBIX CHUTYaI[dil, pelraTh TEKCTOBBIE 3a/IaUd
ayireOpanvyecKuM METO/IOM;
e IIpUMEeHATHh rpadudyecKue IMPeACTaBJIeHUs Jid WCCIAeN0BAaHUSA ypaBHEHUH,
HCCJIeIOBAHUS U PEIIEHUS CUCTEM YPAaBHEHUH C IByMsI IIepeMEeHHBIMU.
HepaBencrBa
Buinycknuk Hayuumes:
e TOHUMATD U IPUMEHATH TEPMUHOJIOTHIO 1 CHMBOJINKY, CBSI3aHHbBIE C OTHOIIIEHHEM
HEPaBEHCTBA, CBOMCTBA YHUCIOBBIX HEPABEHCTB;
e pelllaTh JUHENHbIE HEPABEHCTBA C OJHOU NMEPEMEHHONW U UX CHUCTEMBI; pellaTh
KBa/IpaTHbIE HEPABEHCTBA C OIIOPOU Ha TpadpuyecKue peacTaBIeHNS.
OcHoBHBIE NOHATUA. UNca0BBIE QYHKIIMH
Buinycknuk nayuumes:
e TIOHMMAaTh M HCIOJb30BaTh (DYHKIIMOHAJIbHbIE TOHATUA U S3bIK (TEPMHHBI,
CHMBOJIMYECKHE 0003HAUEHHUS);
e crTpouTh rpadUKU 3JeMeHTapHBIX (YHKIIHNA; HCCIIEI0BAaTh CBOMCTBA YMCJIOBBIX
yHKIMI Ha OCHOBe U3yUeHUs NOBeleHUs UX rpaduKoB,;
e TOHHUMAaTh PYHKIHIO KaK BaXKHEUIIYI0 MAaTEMATUUYECKYIO MOJIETD JJIsI OTTUCAHUSA
MIPOIIECCOB U SIBJIEHUU OKPYKAIOIIEr0 MUPA, IPUMEHATh (PYHKITMOHATBHBIN A3BIK
JUIT ONHCAHWUSA W HCCIEIOBAaHUs 3aBUCUMOCTEH Mexay (U3NYECKUMU
BEJIMUMHAMH.
OnucarejbHasA CTaTHCTHKA
BuinyckHuk Hayuumes:
¢ IICIIOJIb30BATh IIPOCTEUIIHE CIIOCOOBI MIPEACTABIEHNUS U aHAIN3a CTaTUCTUYECKHUX
JTAaHHBIX.
CirygyaiiHbIe COOBITUS 1 BEPOSTHOCTD
BBINyCKHUK HAYYUTCA
. HAXOJUTh OTHOCUTEJIFHYIO YaCTOTY ¥ BEPOSITHOCTD CJIYYaHHOTO COOBITHA.
KomOunHaTopuka
e BrIlycKkHUK HaydwWTCA peliaTh KOMOWHATOPHBIE 33a7laudl Ha HAXOXKJEHUE YHCIa
00BEKTOB MU KOMOWHAIIUIH.
Haraaanasa reomerpus
Buinycknuk Hayuumecs:
e pacrio3HaBaTh Ha UyepTekaxX, pUCYHKaX, MOJIEJISAX U B OKPYKAIOIEM MUPE IIOCKHE
U IPOCTPAHCTBEHHBIE TeoMeTpuUecKkue GUrypsbl;
e pacro3HaBaTh Pa3BEPTKU KyOa, MPSAMOYTOJIBHOTO Mapaieienure/ia, TpaBUIbHON
MMUPpaMU/Ibl, IUIUH/IPA U KOHYCA;
e CTPOUTDH PA3BEPTKH KyDa M IPSIMOYTOJILHOTO MapalIeIeuIIe/1a;




ONpEENIATh M0 JIMHEHHBIM pasMepaM Pa3BEPTKH (PUTYPHI JIMHEHHbIE pa3Mepbl
caMou puUTypsl 1 HA0OOPOT;
BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO MTapaJlyIeIeTUIIeA.

I'eomeTpuueckue (purypsi
BuinycxHux Hayuumeces.:

TI0JIb30BATHCSA A3BIKOM T'€OMETPUU JIJIs OMMMCAHUSA IPEAMETOB OKPY?KAIOIIero Mupa
U UX B3aHMHOT'O PaCIOJIOKEeHMN;

pacro3HaBaTh U N300pakaTh HA YepPTeKaX U PUCYHKAX reoMeTpudeckre GUrypsl u
X KOH(UTypanuy;

HAXOJWTh 3HAUEHUs /JIUH JINHEUHBIX 3JIEMEHTOB (UTYD M HUX OTHOIIEHUS,
TPaZlyCHYI0 Mepy YTJIOB OT 0° 70 180°, mpuMeHsAs OIpeJieJieHus, CBOMCTBA U
MpU3HAKU (QUTYP U UX 3JIEMEHTOB, OTHOIIEeHUs (uryp (paBeHCTBO, momoOue,
CUMMETPHH, IIOBOPOT, MTAPAJIEIbHBIN IEPEHOC);

OIEepUpPOBaTh C HAYAJIHHBIMU MOHATUSIMH TPUTOHOMETPUH U BBIMIOJHATH
3JiIeMeHTapHble olepanuu HaJl QYHKIUAMU YTJIOB;

pemiaTh 337jlaul Ha J0Ka3aTeJabCTBO, ONMMPASACh HA M3y4YeHHBbIE CBOMCTBA puryp u
OTHOIIIEHUH MeX/ly HUMU U IPHUMeHAA U3y4eHHble MeTO/bI I0Ka3aTeJIbCTB;
pellaTh HECJIOKHBbIE 33/1aUd Ha IIOCTPOEHHE, MPUMEHSs OCHOBHBIE AJITOPUTMBI
IIOCTPOEHUS C IIOMOIIBIO IUPKYJIA U JINHENKU;

pelaTh MpocTenIe IIAHUMEeTPUUECKUE 33/1a4U B IIPOCTPAHCTBE.

I/IsMepeHne réeOMETpUI€CKNX BCJITUNIYHNH
BuinyckHuk Hayuumesa:

HCII0JIH30BaTh CBOMCTBA U3MEPEHHUA IJINH, IJIOMIA/IeN U YIJIOB IIPU PEIIEHNH 33/1a9
Ha HaXOXKJieHHe JIJINHbI OTPe3Ka, JJIUHBI OKPY>KHOCTH, JJIUHBI [yTU OKPYKHOCTH,
IpaflyCHOM MepBbl YIJIa;

BBIUNCJIATH IUJIOMIAQIU TPEYTOJIbHUKOB, NPSAMOYTOJIBHUKOB, MapajljleIorPaMMOB,
Tpamneluii, KpyroB U CEKTOPOB;

BBIUHC/IATH JJINHY OKPY>KHOCTH, JIJIMHY AYTH OKPY>KHOCTH;

BBIUHC/IATH JITMNHBI JINHEHHBIX 2JIEMEHTOB QUTYDP U UX YIJIBI, HCIOIb3Ys POPMYJIbI
JUTUHBI OKPY>KHOCTH U JIJIMHBI IYTU OKPY?KHOCTU, (pOpMYJIBI IJTONIA/iel Guryp;
peliath 3aJlaudl  Ha J0KAa3aTeJIbCTBO C HCIOJIb30BaHUEM (HOPMYJ JAJIUHBI
OKPY>KHOCTH U JIUTUHBI JYTU OKPY>KHOCTH, (OPMYJI IUIOIAied QUryp;

peliaTh IMpPaKTUYECKHe 3a/laud, CBSI3aHHBIE C HAXOXKJEHHEM TeOMeTPHYECKHUX
BeJIMYUH (MCIOJIB3Ys TP HEOOXOAUMOCTH CIPABOYHUKH U TEXHUUECKHE
cpezcTBa).

Koopaunarsl
BuvinyckHuk Hayuumes:

BBIYHCIIATH JJIMHY OTPe3Ka M0 KOOPJIMHATAM €Tr0 KOHITOB; BBIYUC/IATH KOOPAUHATHI
cepeinHbI OTPE3Ka;
HCIOJIb30BaTh KOOPAWHATHBIA METOJ[ I M3yYeHUs CBOWUCTB TMPAMBIX U
OKPY?KHOCTEH.

Conep:xaHue Kypca BHEYPOUYHOU JIeAT€IbHOCTH

«IIpakTUKO-OpHEeHTUPOBaHHbIE 3aJanuma» Otpaborka 3a71a4 N2 1-5 KIIM OI'9.

Tabauunoe u I‘pa(I)I/I‘-IeCKOG IIpeacTaBJI€HUE JAaHHbIX, IIJIAH U CX€Ma, U3BJICUHEHUE

Hy>KHOU wHopMaIuu. V3MeHUYUBOCTh IPU H3MeEpPEeHUsX. Pelnamoliue IpaBua.
3aKOHOMEPHOCTH B U3MEHUYUBBIX BeJMYWHAX. BbluuciaeHus ©u mnpeobpa3oBaHHeE
BestnuuH. VceeoBanue IPOCTEUITNX MaTEMATHUUECKHX MOJIEIEN.

«BpruuciieHus 1 npeoopasosanua». Orpaborka 3amau N2 6 KVUM OI'D.

,ZI elicmeusn ¢ HAMYPpATbHbBIMU HUcAamMmu



CrnoxkeHre W BBIYHUTAHUE, KOMIIOHEHTHI CJIOKEHUS] U BBIYUTAHUSA, CBA3b MEXKIY
HUMH, HaXOXK/IEHUE CYMMBI 1 PA3HOCTH, U3MEHEHNE CyMMBbI M PA3HOCTH ITPU H3MEHEHUHN
KOMITOHEHTOB CJIOXKEHUS M BBIYUTAHUS.

YMHOXKeHUE U JieJIeHuEe, KOMIIOHEHThl YMHOKEHHS U JIeJIEHUs], CBA3b MEXIY
HUMU, YMHOKEHHE U CJIOKEHHUE B CTOJIOUK, JleJIEHHe YTOJIKOM, IIPOBEPKa pe3yJibTaTa ¢
TTOMOIITBI0 TPUKHUAKU U 0OPATHOTO JIENCTBUS.

YJucao8vle 8bipaixceHUs

YuciioBoe BhIpa)KEHUE U €0 3HaUEHHE, MOPSIZIOK BHITIOJTHEHUS JIEUCTBUH.

JIpoou. O6vblkHOBEeHHbLEe OpooU

Jons, yacth, ApoOHOE YHCIIo, Ipo0b. J[poOHOE YHMC/IO KaK pe3yJIbTaT JAeIeHUs.
[TpaBuIbHBIE U HENIPAaBUIbHBIE IPOOH, CMelIaHHas IPO0b (CMeIIaHHOE YHCIIO).

3anuch HaATYpaJIbHOTO 4YHCJIAa B BHJE APOOM C B3aJlaHHBIM 3HaMeHaTeseM,
IpeoOpa30oBaHUEe CMENIaHHOH IPOOH B HENTPABUWIBHYIO IpOOL M HA0OOPOT.

[IpuBenenne napobeii k o0meMy 3HameHaTeno. CpaBHeHUE OOBIKHOBEHHBIX
ZIpo0OeH.

Cyio’keHWe W BBIYUTAHUE OOBIKHOBEHHBIX JIpOOei. YMHOKEeHHEe U JieJIeHue
0OBIKHOBEHHBIX JIPOOEN.

Apudmernyeckue TeHCTBUA CO CMENIaHHBIMU JPOOSIMHU.

Apudmernueckue 1eHCTBUA ¢ IPOOHBIMHU YHCIAMHU.

Cnocobvl payuoHaaudayuu 8bMUCAGHUIl U UX NPUMeHeHUe NPU 6blNOAHeHUU
deticmeuil.

Jlecamuunsble Opoou

[Tpeobpa3oBanme IeCATUYHBIX JApoOeli B  OOBIKHOBeHHBIe. CpaBHEHUE
NEeCATUYHBIX JIpobeit. CiiolKeHWe U BBIUMTAHUE JIECATHYHBIX ApoOei. OKpyryieHue
JECATUYHBIX Apobell. YMHOXKEHUE U JieJIeHHe JeCITUUHBIX Apobeii. IIpeobpasosaHue
00blKHOBeHHbIX Opobell 8 DecamuvHble Opobu. Koneunbvle u beckoHeuHble decaimuutble
dpobu.

Qucaa. PayuoHaavHble Hucaa

MHOKecTBO paniioHaJIBHBIX yrcesl. CpaBHEHHE pAIlMOHAIBHBIX Yuce. [ledicTBus
C palnuoHAJBbHBIMU YHucIaMHu. IIpedcmasneHue payuoHanbHO20 HUCAA 0eCMu4HOlU
0pobwio.

/IpoOGHO-payuoHaabHble 8bIPAHCEHUS

[Tpeobpa3oBanme JpPOOHO-TUHENHBIX BBIPAKEHUI: CJIOXKEHUE, YMHOXKEHUE,
neseHue. Anzebpauueckasn 0pobws. CoxkpaweHue anzebpauveckux opobeil. IIpusederue
anzebpauveckux Opobeil k obwemy sHameHameantro. /lelicmeusn ¢ arzedbpauvecKumu
dpobamu: caoxceHue, 8blMUMAaHuUe, YMHON CeHue, Je1eHue, 8038e0eHUe 8 CMeneHb.

«/lenicTBUTEABHBIE YHcaAa». OTpaborka 3ayau N2 7 KM OI'D.

PayuonaavHule wucaa

W306pakeHure unces Ha YUCI0BON (KOOpAMHATHON) npsAiMoii. CpaBHEHUE Yuce.
Mojnysnp umciaa, TeoMeTpuUuecKass WHTepHpeTanus MOAyas uucaa. JledcTBusa ¢
MTOJIOKUTETbHBIMU U OTPUIATEIbHBIMU YUCIaMU. MHOKECTBO IEJTbIX YHCE.

Koopodunama mouxu

OCHOBHBIE TOHATHUSA, KOOPOUHAMHbBIL AYY, PACCMOSIHUE MexHcOy MmOoUKamu.
Koopdunamust mouxu.

HppayuonaavHule uucaa

ITonATHE UPpAIlMOHATIBHOTO UYKcIa. Pacrio3HaBaHMe UPPAMOHATIBHBIX YHCEI.

Mnoscecmeo delicmeumenbHblx HuceA.

«IIpeoOpa3oBaHue ajareGpanyecKux BoIpa:keHuii». Orpaborka 3agau N2 8 KUM
ora
HppayuonaavHsle uucaa



[ToHsATHE WMppAIMOHAJIBHOTO YKcia. Pacmo3HaBaHWe WpPpPalMOHAIBHBIX YHCEI.
[IpuMmepbl AOKa3aTebCTB B anrebpe. /lelicmeus ¢ UPPAUUOHANBHLIMU YUCAAMU:
YMHOdceHUe, OeieHue, 8038e0eHUe 8 CIMeNneHb.

Mmnoscecmeo delicmauimenvbHblx HuceA.

«YpaBHeHHUA U HepaBeHcTBa». OTpabdoTka 3azady N2 9 KMIM OI'D.

Paeencmesa

YucsioBoe paBeHCTBO. CBOMCTBA YMCJIOBBIX PABEHCTB. PaBeHCTBO € lepeMeHHO.

Ypaenenun

[ToHATHE ypaBHEHUs U KOPHSA ypaBHeHUs. IIpedcmaseHue 0 pagHOCUAbHOCTU
ypasHeHuil. Obaacms onpedeneHus ypasHvenus (o0baacmsv O0ONYCMUMbBbLX 3HAUEHULL
nepemeHHoll).

Jluneiinoe ypasHeHue U e20 KOPpHU

Pemenne nuHeNHBIX ypaBHeHHU. JluMellHOe YpasHeHUe C NAPaAMempom.
Koauuecmeo kopHell auHeliHo2o ypasHeHus. Pewenue auneilnvix ypasHenuil c
napamempom.

Keadpamnoe ypagHeHue u e2o kOpHu

KBagpartHble ypaBHeHusd. HemnosiHble KBajpaTHble ypaBHeHUA. [[MCKPDUMUHAHT
KBa/IpaTHOTO ypaBHeHUs. PopmMysia KOpHEH KBaJ[paTHOTO ypaBHeHUs. Teopema Buema.
Teopema, obpamHas meopeme Buema. PelleHne KBaipaTHBIX ypaBHEHUM:
HCITOJTb30BaHue (OPMYJIBI JIJIsl HAXOXKIEHUsI KOPHeH, epaguueckuil mMemood pewieHus,
pasnodiceHue Ha MHOdCUMenu, no0bop KOpHell ¢ uCnoavb3ogaHuem meopemvl Buema.
Koauuecmso xopHell keadpamHo20 YpasHeHus 8 3asucumMocmu Om e20
Jduckpumunanma. bukeadpamuwsle ypasHeHus. YpasHeHus, c800uMble K AUHEUHbIM U
ksadpamuwvim. KeadpamHole ypasHeHUs ¢ napamempom.

/Ipo6Ho-payuoHanvbHble YypasgHeHUS

Pemenrie mpocTedux ApoOHO-TUHEHHBIX ypaBHeHUU. PeweHue OpoOHO-
PAaUUOHANBbHBIX YPABHEHULL.

Memoovl peweHus ypasHeHuil: memoObl PABHOCUAbHbIX nNpeobpas3osaHuil,
Memo0 3ameHbl nepemeHHoll, 2paguueckuil memod. Mcnoav3osaHue ceoiicma pyHkyuil
npu peweHuu ypasHeHuil.

ITpocmetiwue uppayuorabvle ypasHenus euda | f (x) =a, \/ f(x)= \/ g(x).

n
YpasHnenus suda X =a.YpasHeHus 8 yeawblx uucaax.

«BeposarHocTh coobITHII» OTpaboTKa 3a7a4 N© 10 KM OI'D.

Cayuaiinvle coovumusn

CiyuaiiHble ONBITHI (9KCIIEPUMEHTHI), BSJIEMEHTAapHble CJIydalHble COOBITUS
(ucxoner). BepoATHOCTH 37eMeHTapHBIX CcOOBITHN. CoOOBITHA B CIIydalHBIX
SKCIEepUMeHTaX U OJIarONpUATCTBYIOLINE B3JIeMeHTapHble coObITUA. BepoATHOCTH
CIyJalHbIX COOBITUH. OMNBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSAMU.
Kitaccuueckre BEpOSITHOCTHBIE OTIBITHI C MCIIOJIb30BAHUEM MOHET, KyOUKOB.

«®ynknuu u rpapukm». Otpabdotka 3a1au N2 11 KUM OI'9.

DyHxyuu

IHonsamue ¢pyHxyuu

JlekapToBBl KOOpDAMHATHI Ha IUIOcKocTU. PopMupoBaHMe IpefCTaBJIeHUN O
MeTanpeIMETHOM  IOHATUM  «KoopAuHAThI». CrnocoObl  3ayaHus  QYHKIUIL:
aHATUTUYECKUH, rpadudeckuit, Tabsmunblil. ['paduk Pyuknuu. IIpumeps! GyHKIUMH,
MOJIyYaeMbIX B IPOIIecCe UCCIeNOBAHUSA PA3JIMUHBIX PeIbHBIX MPOILIECCOB U pPellleHUs
3azjady. 3HaueHue (GyHKIUU B Touke. CBoiicTBa (PyHKUUN: 00JIacTh OIpeJiesieHus,
MHOKeCTBO 3HA4YEHUH, HYJIH, IIPOMEKYTKHU 3HAKOIIOCTOSIHCTBA,



YemHoCcmb/HeuemHoCMb, TPOMEXKYTKA BO3pacTaHuWsA U yObIBaHWA, Haubosblllee U
HauMeHblllee 3HaYeHuA. VcemenoBanre PyHKIINHY 110 ee rpaduKy.

JTuneithaa pynHxuusn

CpoiictBa u rpaduk JUHEHHOH GYHKIUHU. YTI0BON KO3(hQPUIMEHT MPSAMOM.
Pacronioxkenne rpaduka JIMHEWHOW (QYHKIMU B 3aBUCHMOCTH OT €€ YTJIOBOTO
koadduieHTa U CcBOOOAHOTO wieHa. HaxojxcdeHue koadduyueHmos auHetiHOU
PYHKYUU NO 3a0AHHBIM YCAOBUAM: NPOXONHCOeHUe Npamoll yepe3 08e MOUKU C
3a0amHbIMUu KoopduHamamu, npoxoxcoeHue npsmol uepe3 OAHHYW MOUKY U
napaanensHoll OaHHOU NPAMOtl.

Keadpamuunasa ¢oyHkuusn

CaotictBa u rpaduk kBagpatTnyHou ¢yHKIHHU (1mapabosna). [TocmpoeHue epaguxa
Keadpamu4Holl pYHKUUU NO MOUKAM

O6pamuan nponopyUOHANTBHOCMb

k
CeolicTBa GyHKIUU y = K y== l'unepbora.
X

«IIpakTnueckue pacuersl mo popmyaam» Orpaborka 3azau N2 12 KUM OI'D

Bripakenue ¢ nmepeMeHHOU. 3HaueHHe BbIpakeHUs. Ilo/icTaHOBKA BhIpa*KeHUU
BMeCTO IlepeMeHHBIX.

Ileavte sbipadceHusn

CreneHp ¢ HaTypaJbHBIM IIOKa3aTejeM U ee cBoHcTBa. IIpeobGpaszoBaHus
BBIPAXKEHUH, COJIEPIKAIUX CTelIeH! C HaTypaJIbHbIM ITOKa3aTeseM.

OnHOuJIEeH, MHOTOYJIEH. [[eCTBUSA ¢ OJHOWIEHAMH 1 MHOTOWIEHAMU (CIIOKEHHUE,
BBIYUTAHUE, yMHOKEHUE). DOPMYIIBI COKPAIIIEHHOTO YMHOKEHHUS.

«Cucremsl HepaBeHCTB». OTpaboTka 3amau N2 13 KM OI'D.

Cucmemuvt HepageHCcME

CucreMbl HEPABEHCTB C OJHOH IepeMeHHOU. PellleHne crucTEM HEPABEHCTB C
OJTHOM TIEPEMEHHOM: JIMHEWHBIX, K8adpammbix. V300pakeHHe peIIeHUs] CHUCTEMBbI
HEPABEHCTB Ha YMCJIOBOU MPAMOU. 3aIUCh PEIIeHUs] CUCTEMBI HEPABEHCTB.
«ITociexoBaressbHOCTH U Mporpeccun» Otpaborka 3aaa N2 14 KM OI'D.

INocaedosameavHocmu u npozpeccuu

YucsioBas MOCIEA0BATEBLHOCTh. [IpUMephl YHCIIOBBIX IIOCIIE0BATETLHOCTEMN.
BeckoHeuHbIE TOCTIENOBATEPHOCTH. Apu(dMeTnUecKkas IMPOTPECCUs W €ee CBOUCTBA.
Feomerpuueckas mporpeccus. Popmyaa obwe2o ureHa U CYMmbl N Nepeblx UAeHO8
apugpmemueckoll u 2eomempuueckoll npozpeccuil

«'eomerpuueckue purypsl. Yriabi». Otpabdborka 3amau Ne 16 KM OI'9.
BeauuuHuvt
Besnmuuna yriia. I'pagycHas mepa yria.
TpeyzoavHux
CBoiicTBa paBHOOEIPEHHOTO TPEYTOJbHUKA. BHENTHUN yTroJl TpPeyroJbHUKA.
CymmMa yrJi0B TpeyTOoJIbHUKA

«'eomerpuueckue purypsl. JIamabr». OTpadoTka 3agad NQ 15,17 KIIM OI'D

Duzypul 8 2eomempuu U 8 OKpYHcarouwem mupe

leomerpuyeckas ¢urypa. BHyTpeHHssA, BHeIIHsA 00JiacTH (GUTYpPHI, TPaHUIIA.
JlmHum u obJylacTH Ha IUTOCKOCTH. BhIllyksias u HeBbIlyksias Gurypbl. [liockas u
Hetiockasg ¢urypel. Ilonatue Benuuwmubl. [[nuHa. V3mepenue anuHbl. EJuHUIBI
U3MepeHUs JITUHBI

Boiestenue  cBouicTB  00bekTOB.  DOpMUpOBaHUE  IIPEACTABJIEHHNA O
MeTallpeIMETHOM IIOHATUU «durypa». Touka, OTpe30K, NpAMasd, Jyd, JIOMaHad,



IJIOCKOCTh, YTOJI, OMCCEKTpHCca yIJla U ee CBOMCTBA, BUJBI YIJIOB, MHOTOYTOJIbHUKU,
OKPY>KHOCTD U KPYT.

OceBags cuMmMmerpus reomerpuueckux ¢uryp. lleHTpasibHasA cUMMeETPUA
reoMeTpuuYecKUx Quryp.

«IL1omaaps MHOTOYTrOJIBHUKA». OTpaboTka 3aa4 N2 18 KUIM OI'9

H3mepeHusn u eblvucaeHuUsn

[Tnomanu. @opMyJibl IJIOIA/IN TPEYTOABHUKA, TapaJIEJIOTPaMMa U ero YaCTHBIX
BU/IOB, Tpameuuu, ¢Gopmyna I'epona, d¢opmysna  IJIOMAAU  BBIIYKJIOTO
4eThIPeXyTOJIbHUKA, (DOPMYJIbI JIUIMHBI OKPY>KHOCTU U IJIOIIA/IN Kpyra

«TeopeTuueckue acnekTbr». OTpaboTtka 3agau N2 19 KIIM OI'3.
TeopeTrnueckue acleKThl, TEOPEMbI, AKCHOMBI, OIIpefiesieHNs, POPMYJIbI, JIEMMBI.
MecTo B yUeOHOM ILIaHE:
3aHATHA TPOBOJAATCA BO BHEYpOUHOE BpeMs, 1 pa3 B HeJAeso,
MIPOJIOJKUTETBHOCTD 3aHATUA 45 MUHYT. [IporpaMmma paccuntasa Ha 34 yaca B TOZ.

®opMBbI OPraHU3aANUY 3AHATUU U BU/IbI YY€OHOU 1€ ATEIbHOCTH
®opmMBl OpraHu3aluM JeATeJbHOCTU: IpaKTHUYecKas pabora, MpoOJIeMHO -
mouckoBas Oecesa, IPOEKT, IPYIIIOBas U MapHas paboTa, Ipe3eHTalusA, POJIeBasi UIpa,
MOVICK NH(pOpMAIUU.
Buapl yueOHOU [esATETbHOCTH: y4yacTHe B Y4eOHOM JIUaiore, BBINIOJIHEHUE
3aJJaHUH MMPAKTUKYMa, OTOOp MaTepuasa U3 HeCKOJIbKUX UCTOYHUKOB, COTPYJHUYECTBO
B IIapax U IPyIIax, IOVCK U IIOCTPOEHHE AJITOPUTMA PEIIEHUS 3a/Ia9H.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

Ne ni/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

HpaKTI/IKO'OpI/IeHTI/IpOBaHHHe 3aJaHusg

Boruncnenue u npeo6pasoBanue

Pemenue cucrem u ypaBHEHUM

KoanuecTBo 4acoB

B
cero Teopus

12 6

IIpakTH4eckue
padoThI

1,5

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

PELIY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

PELTY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

PELTY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

BepositTHOCT COOBITHI

0,5

PEITY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

OyHKIMH U TpaduKu

0,5

PEIITY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

[TocnenoBarenbHOCTH M IPOIPECCUU

PEIY OI'D




https://math-
oge.sdamgia.ru/prob-
catalog

[IpakTudeckue pacdeTsl Mo GopMyiam

0,5

0,5

PELTY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

Pemenne HEPABCHCTB, CUCTCM HCPABCHCTB

0,5

0,5

PELTY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

10

11

12

13

I'eomerpuueckue urypsl. [Inomanu
MHOI'OYTOJIbHUKOB. TeopeTnueckue
ACIIEKTBI.

Pemenne TeKCTOBBIX 3a1a4

®durypsl Ha KBapaTHOU CETKE

FCOMeTpI/ILIeCKI/IC 3aJa4 Ha BBIYUCICHUS

FCOMeTpI/ILIeCKI/IC 3aga4u Ha
J0Ka3aTcjIbCTBa

0,5

0,5

0,5

0,5

0,5

0,5

0,5

0,5

PEINY OI'D

https://math-
oge.sdamgia.ru/prob-
catalog

PELTY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

PELTY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

PELTY OI'D

https://math-
oge.sdamaqia.ru/prob-

catalog

PEIIY OI'D



https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog

https://math-
oge.sdamaqia.ru/prob-

catalog
PELTY OI'D
14 I'eomeTpuueckue 3a1a41 NOBBIIICHHON 1 05 05 https://math-
CJIOKHOCTH oge.sdamgia.ru/prob-
catalog
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 17 17



https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog

ITOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC

Aara DJieKTpoHHbIe HU(POBBIE 00pa3oBaTebHbIE pecypchl
N‘_’ KoauuecTBo yacoB N3y4YCHUs1
u/n Tema ypoka
Beero IIpakTuyeckue
Teopusi  pa6oTbI
[IpakTkO-OprEHTHUPOBAHHBIE Peuty OF'3
1 sz mpo «[leskim 1 0,5 0,5 https://math-
oge.sdamgia.ru/test?category_id=138&filter=all
[IpakTkO-OprEHTHUPOBAHHBIE Peuty OF'S
2 3amanus npo «/Joporu. [Lnan 1 0,5 0,5 https://math- . .
. ’ ’ oge.sdamgia.ru/test?category_id=142&filter=all
CCJIIBCKOU MECTHOCTHU»
3 IIpakTHKO-OpHEHTHPOBAHHBIE 1 05 05 Pemy OI'D
3amanus mpo «IuHb» ’ ’ https://math-oge.sdamgia.ru/problem?id=407953
4 [IpakTHKO-OpHEHTHPOBAHHbIE 1 05 05 Pemy OI'D
3ajanust npo «bymara» ’ ' https://math-oge.sdamgia.ru/problem?id=408281
IIpakTHKO-OpUEHTUPOBAHHBIE Pety OI'3 ) . .
5 szt mpo «Tapude! Ha 1 05 05 https:/_/oqe.sdamq|a.ru/probIem?ld:SllSll&vscI|d
’ ’ =md1jhztld6351830817
BJIEKTPOIHEPTHUION
[IpakTHKO-OpHUEHTUPOBAHHBIE Pem}_, ors . .
5 s 1po «<MoGHIbHbIE 1 05 05 https://oge.sdamgia.ru/problem?id

CETH»

=442724&ysclid=md1jlgvgvn35116090



https://oge.sdamgia.ru/problem?id=311511&ysclid
https://oge.sdamgia.ru/problem?id

[IpakTHKO-OpHEHTUPOBAHHBIE

Pemy OI'D
https://oge.sdamgia.ru/problem?

! 3amanus npo «CTpaxoBaHUe» 05 0.5 id=442724&ysclid=md1jlgvgvn35116090
[IpakTHKO-OpHEHTUPOBAHHBIE Pewwy OIS . .
8 0,5 0,5 https://math-oge.sdamgia.ru/problem?id=413030
3aJ1aHus Ipo «30HTHD)
Pemy OI'D
9 [TpakTHKO-OpUEHTUPOBAHHBIC 05 05 https://oge.sdamgia.ru/problem?id=
3amanus mpo «TeruTuip ’ ’ 370458&ysclid=md1jxtmqr6517542319
[IpakTHKO-OpUEHTUPOBAHHBIE Pety OI'3 .
10 s 1po <Y 9acTKI 0,5 0,5 https://oge.sdamgia.ru/test?theme=
137&ysclid=md1jyqfvrq133491054
IIpakTkO-OprEHTUPOBAHHBIE Pemry OI'D
11 3ananus npo «Ilnan 0,5 0,5 https://math-oge.sdamgia.ru/problem?id=366653
KBapTUPbI»
[IpakTHKO-OpUEHTUPOBAHHBIE Petmy OIS . .
12 0,5 0,5 https://math-oge.sdamgia.ru/test?likes=424915
3amanus npo «Bepanab»
Beruucnenue u Pewy OIS i .
npeoGpazoBane ¢ https://math.-oqe.sdamq|_a.ru/test?a:w.ew
13 HATY pATEHEIH HHCHAMI 1 0,5 0,5 many&cat_id[]=6&cat_id[]=59&cat_id[]=
129&cat_id[]=61&filter=all
IpoOsiMu
N3006paxenue yucen Ha E;g;y /?rrf:’?h-
14 YUCJIOBOM (KOOPJIMHATHOMN) 0,5 0,5 '

npsiMoid. CpaBHEHHUE YHUCEIL.

oge.sdamgia.ru/test?category_id=91&filter=all



https://oge.sdamgia.ru/problem
https://oge.sdamgia.ru/problem?id
https://oge.sdamgia.ru/test?theme
https://math-oge.sdamgia.ru/test?a=view_

[TonsTHE ppaIOHATILHOTO
yucia. Pacrio3nasanue

UPPalMOHATILHBIX YHCE. Peury OI'D
MHOXECTBO JICHCTBUTEIIBHBIX httos://math-
15 YHCell. JeiicTBus c 0,5 0,5 PS- . . _—
i oge.sdamgia.ru/test?category_id=90&filter=all
HppaluOHAJIbHBIMU qucjiaMu:
YMHOKEHHUE, JieJIeHue,
BO3BEJICHUE B CTCIICHb.
[TonsiTe ypaBHEHUS U KOpPHA
ypaBHeHud. IIpeacrasienue o Perny OI'D
PaBHOCUJILHOCTH  ypaBHEHUH. https://math-
16 O6nacts onpeeneHns 0,5 0,5 : . i
oge.sdamgia.ru/test?a=view_many&cat id[]=7&
ypaBHEHUs (oGmacTh A A N o
JTOTTYCTHMBIX N~ cat_id[]=43&cat_id[]=45&cat_id[]=44&filter=all
MIepEMEHHON ).
Pemenue JTUHEHHBIX
YPaBHEHMH. Jlunennoe Pemry OI'D
17 i’(paBHeHHe ¢ TapaMeTpoM. 05 05 https://math-oge.sdamgia.ru/test?a=view_many&cat_id
OMMHECTRO KOPHEH AHEHAOTo ! ! [1=7&cat_id[]=43&cat_id[]=45&cat_id[]=44&filter=all
ypaBHEHHUSI. Pemenue
JIMHENHBIX YpaBHEHUH c
napameTpom
Pemy OI'D
KBanparHoe ypaBHEHHE W €ro https://math-
18 0,5 0,5 . . .
KOpHHU oge.sdamgia.ru/test?category_id=43&filter=all
Pemy OI'D
JIpoOHO-paImoHa bHbIE https://math-
19 0,5 0,5 . . i
ypaBHCHHUSI oge.sdamgia.ru/test?category_id=45&filter=all
20 BepositHOCT cOOBITHI 0,5 0,5 Pemry OI'D



https://math-oge.sdamgia.ru/test?a=view_many&cat_id%5b%5d=7&
https://math-oge.sdamgia.ru/test?a=view_many&cat_id%5b%5d=7&
https://math-oge.sdamgia.ru/test?a=view_many&cat_id

https://math-oge.sdamgia.ru/test?a=view_many&cat_id
[]=20&cat_id[]=69&filter=all

Pemy OI'D
https://math-oge.sdamgia.ru/test?a=view_many&cat
21 o . . -
YHKIUHI 11 TPAHH 0 05 id[]=62&cat_id[]=8&filter=all
Pemy OI'D
ITocnegoBarenbHOCTH U
22 nporpeccuu. Apudmernyaeckas 0,5 0,5 https://math-
porp HP ’ ’ oge.sdamgia.ru/test?category_id=113&filter=all
IIPOTpeCCHs.
Pemy OI'D
ITocnegoBarenbHOCTH U
23 nporpeccuu.l 'eomerpudeckas 0,5 0,5 https://math-
porp ' R ’ ’ oge.sdamgia.ru/test?category_id=46&filter=all
IIPOTPECCHs.
Pemy OI'D
[IpakTHyeckue pacyeTsl 1o https://math-
24 0,5 0,5 . . .
bopmynam oge.sdamgia.ru/test?a=view_many&cat_id[]=
71&cat_id[]=27&cat_id[]=70&filter=all
Pemy OI'D
o5 Pemienue HepaBeHCTB, CUCTEM 05 05 https://math-oge.sdamgia.ru/test?a=view_many&cat_id
HEPABEHCTB ’ ’ []=55&cat_id[]=5&cat_id[]=92&cat_id[]=3&filter=all
I'eomerpuueckue Guryps Pety OIS
VN %) . OHLHHKHyp ' https://math-oge.sdamgia.ru/test?a=view_many&cat
Lpeyr ’ id[]=57&cat_id[]=32&cat_id[]=34&cat_id[]
26 YETBIPEXYTOJIbHUKH, 0,5 0,5

MHOT'OYT'OJIBHUKH U UX
9JICMCHTBI

=11&cat_id[]=30&cat_id[]=33&cat_id[]=29&cat_
id[]=31&filter=all



https://math-oge.sdamgia.ru/test?a=view_many&cat_
https://math-oge.sdamgia.ru/test?a=view_many&cat_id
https://math-oge.sdamgia.ru/test?a=view_many&cat_id
https://math-oge.sdamgia.ru/test?a=view_many&cat_id
https://math-oge.sdamgia.ru/test?a=view_many&cat_

27

I'eomerpuueckue Gurypsl.
Jmuubl. OKpY»KHOCTb, KPYT U
UX 3JIEMEHTHI.

0,5

0,5

Pemy OI'D
https://math-oge.sdamgia.ru/test?a=view many&cat i

d[]=12&cat_id[]=35&cat_id[]=36&filter=all

28

29

30

31

32

HJ'IOH.[&,I[B MHOTI'OYT'OJIbHHUKaA

TeOpeTI/IquKI/IC ACIICKThI

Penienne TeKCTOBBIX 3a7a4

@urypsl Ha KBaJpaTHON CETKE

FCOMeTpI/I‘{CCKI/IC 3aaa4d Ha
BBIYHCIICHUA

0,5

0,5

0,5

0,5

0,5

0,5

0,5

0,5

0,5

0,5

Pemy OI'D
https://math-oge.sdamagia.ru/test?a=view many&cat

id[]=41&cat_id[]=42&cat_id[]=13&cat_id[]=
40&cat_id[]=38&cat_id[]=39&cat_id[]=37&cat_
id[]=28&filter=all

Pemy OI'D

https://math-
oge.sdamgia.ru/test?a=view _many&cat_id[]

=15&filter=all

Pemy OI'D
https://math-oge.sdamagia.ru/test?a=view many&cat

id[]=79&cat_id[]=22&cat_id[]=76&cat_id[]=
77&cat_id[]=78&filter=all

Pemy OI'D
https://math-oge.sdamagia.ru/test?a=view many&cat

id[]=95&cat_id[]=99&cat_id[]=14&cat_id[]=
101&cat_id[]=97&cat_id[]=98&cat_id[]=
96&cat_id[]=100&filter=all

Pemy OI'D

https://math-
oge.sdamgia.ru/test?a=view_many&cat_id[]



https://math-oge.sdamgia.ru/test?a=view_many&cat_i
https://math-oge.sdamgia.ru/test?a=view_many&cat_
https://math-oge.sdamgia.ru/test?a=view_many&cat_id
https://math-oge.sdamgia.ru/test?a=view_many&cat_id
https://math-oge.sdamgia.ru/test?a=view_many&cat_
https://math-oge.sdamgia.ru/test?a=view_many&cat_
https://math-oge.sdamgia.ru/test?a=view_many&cat_id
https://math-oge.sdamgia.ru/test?a=view_many&cat_id

=82&cat_id[]=24&cat_id[]=80&cat_id[]=81&filter=all

I'eomeTpuueckue 3amaun Ha

Pemy OI'D
https://math-oge.sdamagia.ru/test?a=view many&cat

33 OKASATILCTEA 1 0,5 0,5 id[]=112&cat_id[]=83&cat_id[]=25&cat_
A " id[]=84&filter=all
Pemy OI'D
https://math-
T ] ) )
34 szzzz;zgg;:gg::ﬂ 1 0,5 0,5 oge.sdamgia.ru/test?a=view_many&cat_id[]
=26&cat_id[]=85&cat_id[]=86&cat_id[]=94&filter=all
OBHIEE KOJIMYECTBO YACOB 34 17 17

I10 ITPOI'PAMME



https://math-oge.sdamgia.ru/test?a=view_many&cat_
https://math-oge.sdamgia.ru/test?a=view_many&cat_id
https://math-oge.sdamgia.ru/test?a=view_many&cat_id

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. ['eomeTtpus. 3agaun Ha TOTOBBIX uepTexax Juist moaroroBku k OI'D u EI'D. 7-9 knaccst -

banasna D.

2. OI'D. Maremartuka. HoBblii monsblii cripaBounuk - Mepsisik A.T., Tlononckuii B.B.,

Axup M.C. 2. Maremaruka. CripaBounuk. Bee rembr OI'D u EI'D - BepOunkuii B.1.

3. OI'D Maremaruka. 3a,Z[aHI/IH ITOBBINICHHOI'O 1 BBICOKOI'O ypOBHeﬁ CJIOKHOCTH -

Kpaiinena JI.b.

4. CBOPHMKMU I10 ITIOATIOTOBKE K OI'3. Slmenko U.B. 36 BapuaHTOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Uudoypok,- https://infourok.ru/magazin-
materialov?utm_source=infourok&utm_medium=redirect&utm_campaign=bespl-mat-
biblioteka-9-11-
2022&FilterParams[sortType]=popular&FilterParams[searchQuery]=Pa6o4as+mnporpamma+t
BHeypouHoi+aesaTensHocTH %22 TonroroBka+k+OI D+no+maremarnke %22 &promo=1

2. PEILIY OI'D -
https://math-oge.sdamgia.ru/prob-catalog

3. DUIINA -
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DCO0
4. vpr-ege.ru - https://vpr-ege.ru/oge/matematika/2468-trenirovochnye-varianty-oge-2025-

po-matematike-s-otvetami


https://vpr-ege.ru/

