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HaCTOSIH_IaSI nporpamMmma BHeypO‘-IHOﬁ ACATCIBHOCTH COCTaBJIECHA B COOTBETCTBHU C
TpeOOBAaHUSAMH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTebHOW MPOTrpaMMbl  OCHOBHOT'O
o0miero o0pa3oBaHus HA OCHOBAHUH:

1. ®3 Ne273 o1 29.12. 2012 ronga «O6 obpa3zoBanuu B Poccuiickoit @enepammmy;

2

3.

. DenepaIbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOrO CTaHAApTa  OCHOBHOTO OOIIEro

00pa3zoBaHus;

CaHUTapHO-’MIUJEMHUOJIOTHYECKUX TpaBuidl W HopmatmBoB  CanlluH  2.4.2.2821-10
"CaHUTapHO-3IUAEMHUOJIOTMUECKUE TPEOOBaHUS K YCIOBUSM M OpraHu3aluu OOydyeHHUs B
obmieo0pazoBarenbHbIX opranm3amusax”’. C U3MEHEHUSMHU W JIOTIOJHCHHSMH OT: 29 WIOHS
2011 r., 25 nexabps 2013 r., 24 HOs16ps 2015 1.,

[TocranoBnenue riaaBHOro canutapHoro Bpada PO  No20 ot 30.06.2020r. «CanutapHo-
SMHUJIEMUOJIOTHYECKHE TPEOOBAaHUS K YCTPOWCTBY, COJEPYKAHHIO W OpraHW3aluyd padOTHI
00pa30oBaTeNbHBIX OpPTaHM3AUUN W JAPYTUX OOBEKTOB COLNMAIBHOW HH(PPACTPYKTYpHI IS
JeTell M MOJIOAEKH B YCIOBUSAX PACIPOCTPAHEHHS HOBOW KOPOHOBHUPYCHOH HWH(EKIHU
(COVID-19)» - CanurapHo-3nuaemuoorudeckue npasuia CIT 3.1/2.4.3598-20.

[Iporpamma kypca BHeypouHoH nesTenbHOCTH «lloaroroBka x OI'D mo maremartuke» ans 9
KJIacca COCTaBJIEHA CAMOCTOSITEIBHO.

PE3VJIbTATHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTH

Jluunocmmusie pesyibmamaol.!

OTBETCTBEHHOE OTHOLIEHHE K YYEHHMIO, TOTOBHOCTh U CIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K OOyYEHHUIO U MTO3HAHUIO, OCO3HAHHOMY BBIOOpY H
MMOCTPOCHUIO JATbHEHIIICH WHINBUyaTbHON TPAeKTOPHUHU 00pa30BaHUs Ha 0a3e OPUEHTUPOBKHU
B wMmupe Tmpodeccuii M mpodecCHOHATBHBIX MPEANOYTEHUH, C YYETOM YCTOWYMBBIX
[03HABATEIbHBIX HHTEPECOB, a TAK)Ke HAa OCHOBE (DOPMHUPOBAHUS YBAXKHUTEIHHOTO OTHOIICHUS
K Tpyny.

dopmMupoBaHuEe IEJIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU.

OcBoeHue colMalIbHBIX HOPM, MPABUII MOBEACHUS, POJiei 1 (GOpM COIMATBEHOM KU3HU.

PazButHe MoOpanbHOrO0 CO3HaHUS W KOMIIETCHTHOCTH B PEIICHUH MOPAJIbHBIX MpoOjeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (QOPMHUPOBAHUS HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO
MOBEJICHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOUIEHUSI K HDABCTBEHHBIM ITOCTYIIKaM.
dopmMupoBaHnEe KOMMYHUKaTUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYIHUYECTBE.
dopmMupoBaHUEe CHOCOOHOCTH K AMOLMOHAIBLHOMY BOCIPHATHIO MAaTEeMAaTUYECKUX OOBEKTOB,
3a/1a4, peLICHUH, PaCCyKICHUMN

MemanpeomemHule pe3ynvmamol 00yUeHUs
Pezynamuenvie YY/[
OTIpeNeNATh COOCTBEHHbIE MPOOJIEeMBbl M TPUYMHBI MX BO3HUKHOBEHHS IpH paboTe ¢

MaT€MaTU4CCKUMU 06’beKTaMI/I;

(I)OpMy.]'II/IpOBaTB COOCTBEHHBIE BEpCUN WA IMPUMCHATH YK€ U3BCCTHBIC q)OpMBI N MCTObI

peHICHUA MaTeMaTH4eCKOH HpO6HCMBI, Q)OpMYHI/IpOBaTL MPCAIIOJIOKECHUA U CTPOUTH THUIIOTE3bI
OTHOCUTCIIBHO pacCMaTpruBaACMOTO 00beKTa U MMpEABOCXUIIATL PE3YJIbTATHI CBoOEM y‘-ICGHO-
MMO3HABaTEIbHOM ACATCIIBHOCTH,



®  ONpenensaTh IyTH JOCTHXKEHMsS LelNed U B3BEIIMBaTb  BO3MOXHOCTH pa3pellieHus
OTIpE/IeIEHHBIX Y4eOHO-TI03HABATENBHBIX 33/1a4 B COOTBETCTBUU C ONPEACICHHBIMHU KPUTEPUIMHU
U 33Jla4aMy;

®  BBICTpauBaThb COOCTBEHHOE OOpa30BaTENbHOE TMOANPOCTPAHCTBO Ui Pa3pelICHHS
ONPEIEIEHHOT0 Kpyra 3aja4, OIpeIessATh U HaXOAUTh YCIOBMS Ui pealu3aliy Uied U IJIaHOB
(camooOyueHue);

®  CaMOCTOSITENIFHO BBIOMpATh CPEIU MPEIUIOKEHHBIX pecypcoB Hambosee 3(PQeKTUBHbIE U
3HAYUMBIE [IPU paboTe C ONPEACICHHON MaTEMaTHYECKONH MOJIETIBIO;

®  yMETh COCTaBJIATH IUIAH pa3pellieHusl ONPECIIEHHOTO Kpyra 3ajay, UCIOob3ys pa3IudHble
CXEMbI, PECYpChl IOCTPOECHUS AUArPAMM, MEHTAIbHBIX KapT, MO3BOJISIOLINX IPOU3BECTH JIOTUKO
- CTPYKTYPHBIN aHaIU3 3a]1a4u;

e yMeThb IUIAHUPOBAaTh CBOM 00pa3oBaTeNbHBIA MApHIPYT, KOPPEKTUPOBATH U BHOCHUTH
OTpeJIeIEHHbIE HM3MEHEHMs, KadeCTBEHHO BIUSIONIME HA KOHEYHBIM NPOAYKT Yy4eOHO-
MMO03HABATEILHOM JCSITECIIFHOCTH,

® yMEHHE KaueCTBEHHO COOTHOCHUTb CBOM JEHCTBHSI C NpPEIBKYIIA€MbIM HTOTOM Yy4eOHO-
[I03HABATEIbHOMN JIEATEIBHOCTH MOCPEACTBOM KOHTPOJISL U TUIAaHUPOBAaHUS Y4eOHOTO Ipoliecca B
COOTBETCTBUU C H3MEHSIOLIMMUCS CHUTyallUsIMU M TIPUMEHSEMbIMH CpeACTBaMH M (Qopmamu
OpraHu3aly COTPYIHUYECTBA, a TAK)Ke MHIMBUyaIbHOU paboThl Ha YPOKE;

e yMEHHE OTOMpaTh COOTBETCTBYIOLIME CPEACTBA peal3allud DPELIEeHUS MaTeMaTH4YeCKHX
3a1a4, MoAOUpaTb MHCTPYMEHTHl JJIsi OIICHMBAHMS CBOEH TpaeKTOpuM B paboTe ¢
MaTeMaTH4YEeCKUMHU MOHATHUAMHI U MOJAEIISIMU;

Ho3znaeamenvnvie YY/[

e yMEHHE OIpeAesATh OCHOBOIIOJIArarollee MOHATHE M MPOU3BOJIUTH JIOTHUKO-CTPYKTYPHBIN
aHaJIN3, ONPENEIATh OCHOBHBIE IPU3HAKU U CBOMCTBA C MOMOIIBIO COOTBETCTBYIOLIUX CPEJICTB U
WHCTPYMEHTOB;

®  yMEHHE IPOBOJUTH KIACCU(PHUKAIMIO OOBEKTOB Ha OCHOBE KPUTEPUEB, BBIIEISITH OCHOBHOE
Ha (hoHE BTOPOCTEIICHHBIX JaHHBIX;

®  yMEHHE NMPOBOJUTH JIOTUYECKOE PACCYXkJICHHUE B HAIIPABIECHUU OT OOLINX 3aKOHOMEpPHOCTEN
M3y4aeMoOU 3a/1a4d 10 YaCTHBIX PaCCMOTPEHUM;

®  yMEHHUE CTPOUTH JIOTUUECKHE PACCYKJIEHHUS HAa OCHOBE CHUCTEMHBIX CPAaBHEHHI OCHOBHBIX
KOMIIOHEHTOB HM3y4aeMOro MAaT€MAaTHYeCKOro paszfesia WIM MOJENH, MOHATHUS WM KIIACCOB,
BBIJIEJISIS] ONPEICTICHHBIE CYILIECTBEHHbIE IPU3HAKU WU KPUTEPHH;

®  yYMEHUE BBISBIATh, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTHMHOCTh COOTBETCTBYIOIIMX
LENOYEK PaCCyXIACHUM Mpu paboTe ¢ MaTEeMaTHUYECKUMU 3a/ladaMH, YMETh MOAPOOHO M CHKATo
MPEACTABIATh JACTANM3AIMI0 OCHOBHBIX KOMIIOHEHTOB TMpPHU JOKAa3aTelbCTBE IOHATUA U
COOTHOIIEHUH HAa MaTEMaTHYECKOM SI3bIKE;

®  yMEHUE OPraHU30BbIBATH IMOUCK U BBISBJIATH MPUYUHBI BO3HUKAIOIINX MPOLECCOB, ABICHUM,
HaubOoJee BeposiTHbIE (PAKTOPHI, IO KOTOPHIM MaTeMaTUYeCKHe MOJIEIH U OOBEKTHI BEOYyT ceOs
[0 OIpPEAENICHHBIM JIOTUUECKUM 3aKOHaM, YMETh MPHUBOJUTH MPUYMHHO-CIEACTBEHHbBIN aHAIIN3
MOHATUHN, CYKJECHUN U MaTEeMAaTUYECKUX 3aKOHOB;

¢ yMEHHE CTPOUTh MaTEeMAaTHYECKyld MOJeNb MpU 33JaHHOM YCIOBHUH, oOJamaroieit
OTIpe/IeIEHHbIMU XapaKTEepPUCTHUKaMM OOBEKTa MNpPHU HAJIUYMUU OIpPENeSIEHHBIX KOMIIOHEHTOB
(bopMUpYIOLIETr0oCs MPEAINoaraeéMoro NOHATHS UIH SBJICHUS;

®  YMEHHE [IEPEBOJUTDH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTaBIISIONIYIO MATEMAaTHYECKOU
3aJJaud Ha S3bIK TpaHUuecKoro OTOOpa)KeHUs - COCTaBJIEHUS MaTeMaTHYeCKOW MojenH,
COXPAHAIOILEH OCHOBHBIE CBONCTBA U XapaKTEPUCTUKU;

e yYMEHHE 3a/1aBaTh IUIAH pEIICHUs MaTeMAaTUYECKOW 3aJaud, PEalu30BbIBaTh aJITOPUTM
JEeUCTBUH KaK MOIIAroBOM MHCTPYKIMHU JJIS pa3pelieHus: yaeOHO-TI03HaBaTEIbHON 3aJauH;

®  YMEHHE CTPOUTH J0KA3aTEIBCTBO METOIOM OT IIPOTHUBHOIO;



e ymeHue paboTarb ¢ HMpoOJIEMHON CHUTyaluel, OCYIIECTBIISATH OOpa3oBaTEIbHBIN MpoIlecc
MIOCPE/ICTBOM IOMICKA METOJIOB M CIIOCO0OOB pa3pelleHus 3a/1au, ONPENeNIATh IPaHUIbl CBOETO
00pa30BaTEIILHOTO MPOCTPAHCTBA;

® yMETh OPUEHTUPOBATHCA B TEKCTE, BBIABIATH IJIABHOE YCIOBHE 3aJaud M yCTaHABJIUBAaTh
COOTHOILIEHUE PaCCMaTPUBAEMbIX OOBEKTOB;

® yMEHHE T[I€PEBOJHUTH, WHTEPIPETHPOBATH TEKCT B HHbIE (OPMBI MPEICTABICHUS
WH(POPMAIIUU: CXEMBI, TUarpaMMBbl, TpadUuecKoe MPEICTaBICHHE JaHHBIX;

Kommynuxkamuenwvie YY/1

e ymenue paboTaTh B KOMaHzae, (OPMHPOBAHWE HABBHIKOB COTPYIHHYECTBA M Y4EOHOTO
B3aUMO/ICHCTBUS B YCIIOBUAX KOMaHJIHOM UTPbl WK MHOM (pOpMBI B3aMOAEHCTBYUS;

® yMEHHE pACHpEACNsATh POJU M 3aJadydl B paMKax 3aHATHSA, (OPMHPYS TaKKE HABBIKH
OpraHU3aTOPCKOTO XapaKTepa;

e yMEHHE OIIEHMBATh MPABUJIBHOCTh COOCTBEHHBIX JEMCTBUI, a TaKkKe JNeATEIbHOCTH IPYTUX
Y4aCTHUKOB KOMaH/Ibl;

® KOPpPEKTHO, B paMKax 3ajJad KOMMYHHUKalMM, (OPMYJIHpPOBaTh M OTCTAUBATh B3IJISJIBI,
apryMEeHTHPOBATh JI0BOJIbI, BBIBOJbI, @ TAKXKE BBIIBUraTh KOHTPAPTYMEHTbI, HEOOXOAUMBIE AJIS
BBISIBJICHUS CUTYallUU yCIIeXa B PELIEHUH TOM WJIM MHOW MaTeMaTU4ecKO! 3a1a4u;

e yMEHHE T[OJb30BaThCA MaTeMaTHYECKMMHM TEpPMUHAMU JUId  pelIeHus  y4eOHOo-
MO3HABATEIbHBIX 337a4, a TaKXKe CTPOUTh COOTBETCTBYIOIIME pedYeBbI€ BBICKA3bIBaHHUS Ha
MaTeMaTHYECKOM SI3bIKE JUIS BHICTPAWBaHUs MaTeMaTUYECKOI MOJIeNN;

® yMEeTh CTPOUTH MaTEeMaTHUECKHWE MOJENN C MOMOIIbIO COOTBETCTBYIOIIETO MPOrPaMMHOTO
obecrieueHus, CEpBUCOB CBOOOHOTO OTAAJIEHHOTO JOCTYIIA;

® yMeTh TPaMOTHO M 4YeTKO, corjacHo mpaBmwiam odopmienus KHNM-a OI'D 3aHOCHTH
[TOJTy4EHHbBIE PE3YyIbTaThl - OTBETHI.

IIpeomemnvie pe3yromamei:

e  (dopMHpOBaHHE HABBIKOB MOMCKAa MAaTEMAaTUYECKOTO METO/Ia, AITOPUTMA U MOUCKA pPelIeHus
3a7a4M B CTPYKType 3anad OI'3;

e (opMupoBaHHE HABBIKA PEIICHUS OMPECICHHBIX THIIOB 3a7a4 B CTPyKType 3anad OI'9;

e yMeHue paboTaTh ¢ TaOIUIAMH, CO CXEMaMH, C TEKCTOBBIMH JIaHHBIMH;, YMETh
peoOpa30BbIBATh 3HAKU U CUMBOJIBI B I0KA3aTEIbCTBAX U MPUMEHSIEMbIX METOIaX ISl pEIICHUS
o0Opa3oBaTeNbHBIX 3a/a4;

e yMEHHE TMPHUBOJUTH B CHCTEMY, COIIOCTaBIATh, 0000IaTh U  aHaJU3UPOBATH
nH(OpPMaLMOHHBIE KOMIOHEHThl MAaTeMaTUYeCKOr0 XapaKTepa U yMEeTh MPUMEHSTh 3aKOHBI U
MpaBUJIa Ul PEIIEHUs] KOHKPETHBIX 3aa4;

¢ yMEHHE BBIICIATh TJaBHYI0O U H30BITOUHYI0 HMH()OPMAIHIO, MPOU3BOJIUTH CMBICIOBOE
cKaThe MaTeMaTHYeCKUX (aKTOB, COBOKYITHOCTH METOJOB U CIHOCOOOB pELICHUS; YMETh
MIPEJICTaBIATh B CJIOBECHOW (hopMe, UCHOJNB3Ys CXEMbl U Pa3IUyHble TaONUIBI, TpaQuKu U
UarpaMMbl, KapTbl MOHSATHM M KJIACTEpPbl, OCHOBHbIC MJIEW M IUJIaH PELICHUS TOM WM HHOMU
MaTeMaTHYECKOU 3a/1auu.

Tpebosanus Kk ypOGHIO NOO20MOBKU YHAUUXCS
Harypaabnblie unciaa. JIpodu. PannonanbHbie YnciIa
Buinycknux nayuumcs:
® [IOHMMAaTh OCOOEHHOCTH JECATUYHOMN CUCTEMBI CUMCIICHHUS;
®  OIEpPUPOBATH NIOHATUAMHU, CBA3AHHBIMU C JCIIMMOCTBIO HATYPAJIbHBIX YHUCEIT,
e BbIpaXaTb YHCJIAa B DSKBUBAJIEHTHBIX (opmax, BbIOMpas Haubojee MOAXOIIANIYI0 B
3aBUCUMOCTHU OT KOHKPETHOU CUTYALIUH;
®  CpaBHMBATH U YNOPALOYMBATH PALIMOHAIBHBIC YUCIIA,
®  BBINOJHATL BBIYUCIICHUSA C PALMOHAIBHBIMM 4YMCIIAMH, COYETas YCTHBIE M IHUCBMEHHbIE
IIPUEMBI BBIYHUCIICHUH, IPUMEHEHUE KAJIbKYJIATOPA;



®  CIOJB30BAaTh IMOHSATHUA M YMEHUS, CBSI3aHHBIE C MPONOPLUUOHATBLHOCTHIO BEJIMYMH,
MPOILICHTaMHU, B XOJ€ pEHICHUS MaTeMaTUYeCKUX 3aJad M 3a/ad M3 CMEXKHBIX MPEJIMETOB,
BBITIOJTHATH HECJIOKHBIE MPAKTUUECKUE PACUETHI.

JlelicTBUTEILHBIE YHCIA

Buinycknux nayuumecs:

®  HCIIOJb30BAaTh HAYAJIbHBIC MPECTABICHUS O MHOXKECTBE JIEHCTBUTEIILHBIX YHCEN;

®  OIEpPUPOBATH MOHATHEM KBAJIPATHOTO KOPHSI, IPUMEHATH €r0 B BEIYMCICHUSIX.
AJiredpanyeckue BbIpaskeHUsl

Buinycknux nayuumces:

®  OICPUPOBATH TMOHATHSIMH «TOXJIECTBO», «TOXICCTBEHHOE NIPeoOpa3oBaHUEy, pelIaTh
3a/1aun, cojaepkanue OyKBeHHbIC TaHHBIC, paboTaTh ¢ (hopMyiamMu;

®  BBINOJHATH NMPEOOPA30BAHUS BBIPAKEHUM, COACPKAIIUX CTEIICHH C IEJBIMU MOKa3aTeIIIMHU
Y KBaJJpaTHBIE KOPHHU;

®  BBINOJHATH TOXICCTBEHHBIE MPEOOpPa30BaHUs PAIMOHAIBHBIX BBIPAKEHUM Ha OCHOBE
MpaBUJI JCHUCTBUN HAJL MHOTOWICHAMH U aNTreOpandecKuMu IpoOsMH;

®  BBINOJHSATH PA3JI0KEHUE MHOTOUYJICHOB HA MHOKUTEIH.

YpaBHeHus1

Buinycknux nayuumcs:

e  pemaTh OCHOBHBIC BUBI PAllMOHATBHBIX YPABHEHHUH C OJHOU MEPEMEHHOMN, CHUCTEMBI JBYX
YpaBHEHUH C ABYMsI TIEPEMEHHBIMH;

® [IOHMMATh YypPaBHEHHE KaK BAXHEHIITYI0 MAaTeMAaTHYECKyI0 MOJETIb JJs ONUCAHWUS |
M3Yy4YeHUsI Pa3sHOOOPa3HBIX pPEAbHBIX CUTYallMi, peliaTh TEKCTOBBIC 3aJaud areOpandecKum
METOJIOM;

®  [PUMEHSTH rpapuueckue MpeAcTaBICHUS Uil HCCIeI0BaHUs YpPaBHEHUHN, UCCIEIOBaHUS U
pelIeHusl CUCTEM YPAaBHEHUI C IBYMsI IEPEMEHHBIMH.

HepaBencrTBa

Buinycknux nayuumes:

® I[IOHMMAaTb W MPUMEHATH TEPMHUHOJIOTMI0 W CHMBOJIMKY, CBSI3aHHbIE C OTHOLIEHUEM
HEPaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

e  peuiaTh JIMHEWHbIE HEPABEHCTBA C OJJHOM NMEPEMEHHOM M MX CUCTEMBI; peliaTh KBaJpaTHbIE
HEpaBEHCTBA C OMOPO Ha rpadUUecKue MPeJACTABICHHUS.

OcHoBHbIEe MOHATHS. Unc10BbIe PYHKINH

Buinycknux nayuumes:

® [IOHMMATh U UCHOJB30BaTh (GYHKIHUOHAIbHBIC TIOHATUS U SA3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003HaYCHHS);

®  CTpOUTH I'padUKH dIIEMEHTAPHBIX (PYHKIUN; UCCIEA0BATh CBOMCTBA YMCIOBBIX (PYHKIIMN Ha
OCHOBE U3YyUCHUS MOBE/ICHUS UX TPA(PHKOB;

¢ TOHMMATH (PYHKIMIO KaK BaXHEHIIYI0 MAaTEeMaTHYECKYI0 MOJEIb JAJIsl ONMUCAHUS MPOILIECCOB
U SBJICHUN OKPYXKAIOIIETO MHpa, MNPUMEHATh (YHKIMOHANBHBIM S3bIK JUIS ONUCAHUS U
UCCIIeIOBAHUS 3aBUCUMOCTEN MEX Ay PU3NUECKIMU BEITUYUHAMH.

OnucarejbHAas CTATHCTHKA

Buinycknux nayuumes:

®  UCIOJI30BaTh MPOCTEHINEe CIOCOOBI MPEACTABICHHUS U aHaIN3a CTATUCTUYECKHUX JaHHBIX.
Cay4aiinble COOBITHSI M BEPOSITHOCTH

BpInycKHUK HAYyYHMTCS

®  HAXOJWUTb OTHOCUTEIBHYIO YaCTOTY M BEPOSTHOCTD CIIY4alHOTO COOBITHS.

KomoOunnaropuka

e  BBINyCKHUK HAy4UTCs peliaTh KOMOMHATOPHBIE 33/J]a4ll Ha HaXOXKJIEHHE YHclia 00BEeKTOB
WU KOMOWHAITWH.

Harasanas reomerpus

Buinycknux nayuumes:




®  DACIO3HAaBAaTh Ha YEpTEXaX, PUCYHKAX, MOJEISAX U B OKPYXKAIOIIEM MHpE IUIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPHI;

®  pacrno3HaBaTh pPa3BEPTKM KyOa, NPSMOYTOJIBHOIO Iapajuieenuiena, IpaBUIbHON
MUpaMU/Ibl, LIUIMHIpA U KOHYCA;

®  CTPOUTH pa3BEPTKU KyOa M MPSMOYrOJIbHOTO NapajlIeseuIea;

®  OmpeneNsiTh O JHMHEHHBIM pa3MepaM pa3BEPTKH (QUTYpHl JHHEHHBIE pa3Mepbl CaMou
¢burypsr 1 Ha060pOT;

®  BBIYHCIATH 00BEM MPSIMOYTOJIBHOTO MapaUIeIIeTIHIIE/IA.

I'eomeTrpuueckue purypsoi

Buinycknux nayuumcs:

®  [I0JIb30BAThCA SI3bIKOM TI'€OMETPUU AJIi ONHUCAHUS MPEIMETOB OKPYXKAIOIIEro MUpa U HX
B3aMHOI'O PACHOJIOXKEHUS;

®  pacro3HaBaTh W M300pakaTh Ha 4YEpTEk)axX M PUCYHKAX TreoMeTpuueckue (Urypbl M HX
KOH(uUrypauuu;

®  HAXOAWTbh 3HAYECHMS JJIMH JUHEWHBIX 3JIEMEHTOB (DUTYp U UX OTHOLIEHMS, TPalyCHYIO MEpPY
yraoB ot 0° 1o 180°, mpuMeHss onpeaeseHns, CBONCTBA U MPU3HAKU (UTYp U HUX DJIEMEHTOB,
oTHoleHus Guryp (paBeHCTBO, OI00ME, CHMMETPUHU, TTIOBOPOT, MapaIICIbHBIN MTEPEHOC);

e  ONepupoBaTh C HAYAIBHBIMU MOHSATUSIMH TPUTOHOMETPUU U BBIMOJHATH 3JEMEHTAapHbIE
onepanuy HaJl GYHKIUSIMH YIJIOB;

e  pelaTh 3aJauu Ha JI0Ka3aTeIbCTBO, OMHUPAsCh HA U3yYEHHbIE CBOMCTBA GUTYp U OTHOIICHUN
MEXAYy HUMH U IPUMEHSIS] U3y4eHHbIE METO/IbI JOKa3aTeNIbCTB;

e  pelaTh HECJIOKHBIE 331a4d Ha MOCTPOEHHE, TPUMEHSISI OCHOBHBIE AJITOPUTMBbI TOCTPOCHHUS C
MTOMOIIBIO IUPKYJISL M TIMHEHKU;

e  pelmaTh NPOCTEUINNE INIAHUMETPUYECKHUE 3a1a4U B IIPOCTPAHCTBE.

H3mepenne reoMeTpu4eCcKHUX BeJTHYHH

Buinycknux nayuumces:

®  JCIOJB30BaTh CBOMCTBA M3MEPEHHUs JJIWH, IUIOMIANEH W YIVIOB IIPU PEIICHUHU 3a1ad Ha
HAaX0XJACHUE JIMHBI OTPE3KA, IIMHBI OKPYKHOCTH, JJIMHBI TyT'd OKPYKHOCTH, TPalyCHONH MEPBI
yriaa;

®  BBIUHCIATH IUIOIIAAU TPEYrOJIBHUKOB, NMPSAMOYTOJIBHMKOB, IapajuIeIorpaMMOB, TpaleLui,
KpPYrOB U CEKTOPOB;

®  BBIUUCIATH JUIMHY OKPYKHOCTH, [UIMHY IyTH OKPYXKHOCTH;

®  BBIYMCIATH JUIMHBI JIMHEHHBIX JIEMEHTOB (PUI'Yp M MX YIUIbl, UCHOJB3YsS (POPMYJIbl JTHHbI
OKPYXHOCTH U JUIMHBI YTU OKPYXHOCTH, (hopMy:isl muomanei puryp;

e pemaTh 33Ja4d Ha JOKAa3aTeJbCTBO C HCMOJb30BaHHMEM (OpMysn JUIMHBI OKPY)KHOCTH HU
JUIUHBL AYTH OKPYXHOCTH, (popMy: mitomanei puryp;

e pelaTh NPAKTHYECKUE 3aJaud, CBSA3aHHBIE C HAXO0XIACHUEM T'E€OMETPUYECKHUX BEJINYUH
(ucrmosp3ys MpH HE0OXOAUMOCTHU CIPABOYHHUKH U TEXHUUYECKHE CPEJICTBA).

Koopaunartsi

Buinyckuux nayuumes:

®  BBUKCIATH JUIMHY OTpE3Ka IO KOOPAWHATaM €ro KOHIIOB; BBIYHUCIATH KOOPIWUHATHI
CEpeNHBI OTPE3Ka;

®  JCIOJIb30BaTh KOOPAMHATHBIM METOJ Ul U3YUEHUs CBOMCTB MPSAMBIX U OKPYKHOCTEU

KosnuecTBo 4acoB, Ha KOTOpPOe paccYMTaHAa MPOrpaMma
Ha uzydenue npeamera otBoauTes 1 4 B Henento, 34 yaca B roJ.

Hean kypca:

IloaroToBuTh O6yanOLHHXC$I K CJady€ OK3aMC€Ha B (bopMe OI'> B COOTBETCTBHH C
TpC6OBaHI/I${MI/I, NpEaAbABIACMbIMU HOBBIMHA O6p330BaTeJ'ILHLIMI/I CTaHJapTaMHU.



BocnurarebHoe Ha3HAYEHHE Kypca.

OOyuenne mnoTpedyeT OT Y4YalIMXCS YMCTBEHHBIX W BOJIEBBIX YCHJIUH, pPa3BUTOrO BHUMAaHUS,
BOCIIUTAaHMUS TaKUX KAayeCTB, KaK aKTUBHOCTb, TBOPYECKAas MHMUIIMATHBA, YMEHUN KOJUIEKTHMBHO-
II03HABATEJIBHOIO TPY/Ia.

3agaum kypca:

IloBTOpEHUE, 3aKpelieHne U yriIyOleHHe 3HAaHUM [0 OCHOBHBIM pa3feiiaM IIKOJBHOIO Kypca
MaTEeMAaTUKH C MOMOIIBIO PA3IMYHBIX IIH(PPOBBIX 00Pa30BaATEIBLHBIX PECYPCOB;

- opMHpOBaHUE YMEHHs OCYLIECTBISITH Pa3HOOOpa3HbIE BUABI CAMOCTOSTEILHOW NESTEIHLHOCTH C
1 (poBBIMU 00pa30BaTEIbHBIMU PECYPCAMU;

- Pa3BUTHE CAMOKOHTPOJIS U CAMOOLIEHKH 3HAHUI C MOMOIIBIO PAa3IUYHbIX (POPM TECTUPOBAHUS;

- (QopMHpOBaHME Yy Y4YalIMXCS LEJIOCTHOTO MPEACTaBIECHUS O TEME, €€ 3HAueHHs B pasfene
MAaTE€MAaTHUKH, CBA3U C IPYTUMHU TEMAMH;

- (QOopMHpOBAaHHE AHAIWTUYECKOTO  MBIIUIEHUS, pa3BUTHE NaMATH, Kpyrosopa, yMEHHUE
IIPE0I0JIEBATh TPYAHOCTH IIPU PELIEHUU OO0JIee CIIOKHBIX 3a]1a4;

- OCYILIECTBJIEHHE PAaOOTHI C JOMOJHUTEIBHOMN JINTEPATYPOil;

- AaKIeHTUpOBaThb BHUMAaHHE Yy4yallUXCsi Ha EAWHBIX TpeOOBaHUAX K MpaBuiamM odopmiieHus
Pa3IMYHBIX BUJIOB 3a/IaHUM, BKIIOYAEMBIX B UTOTOBYIO aTTECTALIMIO 32 KypC OCHOBHOM IIKOJIBI;

- PacIIMPUTh MATEMaTUYECKUE TIPEACTABICHNS YUAIIMXCA 110 ONPEIETIEHHBIM TEMaM, BKIIFOUEHHBIM B
MIPOrpaMMbl BCTYIHUTEIbHBIX 9K3aMEHOB B JIPyrue TUIIbl Y4eOHBIX 3aBeICHUH.

COJIEP)KAHUE KYPCA BHEYPOUHOU JAEATEJBLHOCTHU

«IIpakTuKO0-OpUeHTHPOBAHHBbIE 3aAaHus» OtpadboTtka 3amaq Ne 1-5 KM OI'D.

TabnuuHoe u rpaduueckoe MpeAcTaBiICHHE NAaHHBIX, IUIAH W CXEMa, W3BJICYCHHE HYKHOU
nHpopmanuu. VI3MEHUMBOCT, TpuU U3MEpeHUsX. Pemaronmue mnpaBmia. 3aKOHOMEPHOCTH B
W3MEHUYMBBIX BeNMYMHAX. BbruncieHus u mpeoOpa3zoBaHue BenuuuH. MccienoBaHue MpOCTEHUIINX
MaTeMaTHYEeCKUX MOJIEIeH.

«BpluncieHus u npeodpaszoBanusi». Orpadotka 3amay Ne 6 KIMIM OI'D.

/Jleiicmeus ¢ HamypanbHbIMU YUCTAMU

CnoxxeHne W BBIYMTAHUE, KOMIIOHEHTHI CJIOKEHHMS M BBIYMTAHUS, CBSI3b MEXKIY HUMHU,
HAX0XJCHHE CyMMBI U DPa3HOCTH, M3MEHEHHE CyMMbl U Pa3HOCTU MPHU HW3MEHEHUH KOMIIOHEHTOB
CJIOKEHHS ¥ BBIYUTAHUS.

YMHOKEHUE U JIeJIeHHEe, KOMIIOHEHThI YMHOKEHUS U IeJICHHS, CBSI3b MEXIy HUMHU, YMHOKCHHE
U CIIOKEHHUE B CTOJIOMK, ACTIEHUE YrOJIKOM, IPOBEPKa pe3yIbTara ¢ IOMOIIbIO IPUKUAKH U 0OpaTHOTO
JIENCTBUS.

Yucnoevle sviparxcenusn

UncnoBoe BEIpaKEHUE U €T0 3HaYEHHE, MOPSIIOK BHITIOTHEHUSI ICHCTBUIA.

Jpoou. Ooviknosennvie Opoou

Hons, yacth, ApoOHOE Yncio, Apodk. [[poOHOE uucio kak pe3ynabTaT aeneHus. [IpaBunbHbie U
HEeMpaBWIbHBIE IPOOH, cMelIaHHast IpoOk (CMEIIaHHOE YUCTIO).

3anuch HaTypallbHOTO 4YHClia B BUAE JApoOM C 3aJaHHBIM 3HAMEHAaTeleM, MpeoOpa3oBaHHe
CMEIIaHHOH IpoOU B HENpaBWIbHYIO ApoOb U HA00OPOT.

[IpuBenenue apobeii k 001eMy 3HaMeHaTen0. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEH.

CrnoxxeHre W BBIYMTAaHUE OOBIKHOBEHHBIX JApoOell. YMHOXEHHE W JIeieHHe OOBIKHOBEHHBIX
TpoOeii.

Apudmernueckue ASUCTBUS CO CMEIIaHHBIMU APOOSMHU.

Apudmernueckue ASUCTBHS ¢ IPOOHBIMU YHCTIAMH.



Cnocobvl payuonanuzayuu bl4UCIeHUl U UX npuUMeHeHue npu 6bINOTHEeHUU 0eucmaull.

Jlecamuunwvie opoou

[IpeoOpazoBanme AECATUYHBIX NIpoOei B OObIKHOBEHHBbIC. CpaBHEHHE ACCATUYHBIX IPOOCH.
CrnoxeHre W BBIYUTAHHUE NECSITHYHBIX ApobOei. OKpyriieHue ACCATUYHBIX IpoOeii. YMHOXKEHHE U
JeNIeHUue JEeCSITHYHBIX Ipo0eit. [Ipeobpasosanue 00vIKHOGeHHBIX Opobell 8 Odecsamuunble OpPooOU.
Koneunvie u 6eckoneunvie decamuunvle Opoou.

Yucna. Payuonanvhule uucna

MHoxecTBO paluoHaNbHBIX unced. CpaBHEHHE palMOHAIbHBIX uucen. JledcTBus c
palMoHANBHBIMH YUCTaMU. [Ipedcmasnenue payuoHaibHO20 YUCIa 0eCAmuyHoU Opoobio.

/Jlpoono-payuonanshuie gvipasrcenus

[IpeoOpazoBanre APOOHO-JIMHEHHBIX BBIPAKECHUH: CIOKEHUE, YMHOXEHHE, JCJICHHE.
Aneebpauueckasn opoov. Coxkpawenue aneedopauveckux opooeti. Ilpusedenue ancebpauveckux opooet
K obwemy 3Hamenamento. Jeticmeus ¢ aneebpauyeckumu OpooaMu. ClodceHue, bluumanue,
VMHOMCEHUe, OelleHue, 8036e0eHUe 8 CIeNneHb.

«/lelicTBUTeIbHBIE YHCaAa». OTpadboTka 3agau Ne 7 KUM OI'D.

Payuonanvnvie uucna

N3obpaxenne uucen Ha YHUCIOBOM (KoopAwHATHOW) mpsmoil. CpaBHeHue uucen. Moaynb
YUCJla, TEOMETpUYECKas HWHTepIpeTanusi MOIyas uucha. JIeWcTBUS C TIOJIOKHUTEIBHBIMA U
OTPUIIATEILHBIMHU YHCIIaMH. MHOKECTBO TIEJIBIX YUCET.

Koopounama mouku

OCHOBHbBIE TOHATUS, KOOPOUHAMHBIU VY, PACCMOsHUEe Mexcoy moykamu. Koopounamor
MOYKU.

Hppayuonanvnvie uucna

[TonsiTHe nppanMoHaTLHOTO YKcia. Paco3HaBaHue HPPALIMOHAIBHBIX YHCETT.

MHnoocecmso OeticmeumenbHbIX Yucei.

«IIpeoOpa3oBaHue ajredpanyecKux Boipaxenunii». Orpadorka 3amad Ne § KUM OI'D

Hppayuonanvusie uucna

[TonsiTue wuppanmoHadbHOTO 4YHcia. Pacrno3HaBaHWE WppAMOHANBHBIX uwucen. [Ipumepsl
J0Ka3aTeNbCTB B airedpe. /elicmeus ¢ uppayuoHanbHbiMUu YUCIAMU: YMHOJCeHUe, OelleHue,
8038e0eHUe 8 CIeneHb.

MHrooicecmso OeticmeumenbHbiX Yucei.

«YpaBHeHHs U HepaBeHcTBa». OTpaboTka 3amaad Ne 9 KM OI'D.

Pagencmea

Yucnosoe paBeHcTBO. CBOMCTBA YNCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.

Ypasnuenusn

[lonsitTne ypaBHEHUS U KOpHS ypaBHeHHUs. [Ipedcmasienue 0 pagHOCUNIbHOCMU YPABHEHUII.
Obnacmwb onpedenenus ypagueHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

Jluneiinoe ypagnenue u e2o KOpHu

Pewienne nuHelHbIX ypaBHEHUU. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo xopmetl
JIUHENH020 ypasHeHus. Peuwenue nunetnvlx ypasHenuu ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBagparuele ypaBHeHus. HenousiHble KBajpaTHbl€ ypaBHEHUs. JIMCKpUMHHAHT KBaJpaTHOIO
ypaBHeHus. Popmyna KOpHEW KBaapaTHOro YypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PelieHne KBaJpaTHBIX YpaBHEHMIA: HCIOJIb30BaHHE (DOPMYIBI AN HAXOXKACHUS
KOpHEH, epaguueckutl memoo peuwienus, paslodceHue Ha MHOJdCUmMeNU, noobop KopHeu ¢
ucnonv3osaruem meopemovl Buema. Konuuecmseo kopHeii K6a0pamuo2o ypagHeHUs 8 3a8UCUMOCTU OM
e2o ouckpumunanma. buxeaopammnvie ypaenenus. Ypasnenus, ceooumvie K JUHENUHbIM U KEBAOPATHBIM.
Kesaopammnvie ypasnenus ¢ napamempom.

/poono-payuonansvnoie ypaguenus



Pemenune mnpocredmux IpoOHO-TMHEHHBIX ypaBHEHUU. Pewenue OpoOHO-paAYUOHATLHBIX
VpAagHeHU.

Memoovl pewenus ypagueHuil. Memoobl PABHOCULbHLIX HPeoOdpaA308anull, Memoo 3adMeHbl
nepemenHouU, epaguueckuil memoo. Hcnonvzosanue ceoticme )yuKyutl npu peuleHuu ypasHeHuil.

Ipocmeiuue uppayuonanvhvie ypagnenus euoa | f (x) =a, \/f (x) = \/g (x).

n
Vpasuenus suoa X = a .Ypasnenus 6 yenvix uuciax.

«BeposiTHOCTB cOOBITHII» OTpadoTka 3anauy Ne 10 KUM OI'D.

Cnyuaitnvie coovimus

CnydaiiHple ONBITHL  (IKCIIEPHUMEHTHI), 3J€MEHTapHbIC CilydailHble COOBITHS (MCXObI).
BepositHoctn  anemeHTapHbIX  coObITMH.  CoObITHMSL B CIy4alHBIX — OKCIIEPUMEHTaX U
OJIarompUATCTBYIOIIKME dSJEMEHTAapHbIE COOBITHSA. BeposiTHOCTH ciydallHBIX COOBITHM. OTBITH C
PaBHOBO3MOXKHBIMHM ~ DJIEMEHTapHbIMH  COOBITHsIMH. Kiaccuyeckue BEpOSITHOCTHBIE OIBITHI  C
HCI0JIb30BAHNEM MOHET, KyOUKOB.

«@ynkuum u rpagpukm». Otpadotka 3anauy Ne 11 KUM OI'D.

Dynkyuu

Honamue pynkyuu

JlekapToBBI KOOPAWHATHI Ha TUIOCKOCTH. DOopMHUpOBaHNE TPEACTABICHUNH O METarpeIMEeTHOM
MOHATHH «KOOpAUHATHY. CrnocoObl 3amaHus QYHKUMN: aHAIUTUYECKUH, rpaduyeckuil, TaOIUYHBIN.
I'padux dyaxkuun. [Ipumepsr QyHKOHME, MOTydaeMbIX B TMPOIECCE HCCIEAOBAHUSA PA3TUIHBIX
peaJIbHBIX MPOIIECCOB U pelleHus 3aj1ad. 3HaueHne QyHkiuu B Touke. CBoiicTBa (yHKIMI: 001acTh
OTIpeIeIIeHus, MHOXECTBO 3HA4YCHUH, HYJIH, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
YuemHoCcmov/HeyemHoCcms, TIPOMEXYTKA BO3pacTaHUs W yObIBaHHUS, HauOoJiblliee M HaMMEHbIEe
3HaueHwus. MccenenoBanue GpyHkuum mo ee rpaduky.

Jluneninasa gpynkyus

CpoiictBa 1 rpaduk TUHEHHOW (QyHKIHH. YTIOBOW Kod(hduIHMeHT mpsiMoil. PacmonoxeHue
rpaduka JUHEHHOW (DYHKIIMHM B 3aBUCHMOCTU OT €€ YrJoBOTO KO3(PQUIIMEHTa W CBOOOJHOTO YJIeHA.
Haxoorcoenue kosghgpuyuenmos nunetinoii pyHkyuu no 3a0aHHbIM YCLOBUAM: NPOXOHCOCHUE NPAMOU
yepez 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOACOEHUE NPAMOU uepe3 OAHHYIO MOUKY U
napanienbHo OaHHOU NPSAMOLL.

Keaopamuunas pynkyusn

CpoiictBa u rpaduk KBaapaTuyHOW ¢yHKIMU (mapaboisia). [locmpoenue epagpuxa
K8aOpamuyHou hyHKYuu no mouxkam

Oopamnasa nponopuuoOHAILHOCMb

k
CBoiicTBa (DyHKIUH Y = k y = = I'unepbomna.
X

«ITocnenoBarenbHocTH U nporpeccum» OtpadoTka 3agad Ne 12 KM OI'D. (1 ugac).
Ilocneoosamenvnocmu u npozpeccuu
YucroBasi mMociieoBaTeNIbHOCTh. [IprMepbl YUCIIOBBIX TOCenoBaTenbHOCTEH. beckoHeuHbIe
MOCIIEIOBATEIbHOCTH. ApudMeTHUECKasl POrpeccHsi U ee CBOWCTBa. ['eomMeTpuyeckas mporpeccusi.
Dopmyna obue2o unena u cymmol N NEPEbIX UIeHO8 apUphMemuieckol U 2eoMempuiecKoll npoepeccuti

«UYmncaoBble M OyKBeHHbIE BbIpaxeHus». Otpadotka 3a1ay Ne 13 KM OI'D.

Yucnosvie u Oykeennble 6blpadrcenus

BeipaxkeHne ¢ mnepeMeHHON. 3HaueHue BbIpaxeHMs. IloncTaHOBKa BBIpa)KEHHH BMECTO
IIEPEMEHHBIX.

I]envie évipasicenusn

CreneHb ¢ HaTypaJbHBIM IIOKa3zaTeslleM U ee cBoiicTBa. IlpeoOpa3oBaHusi BbIpaXeHUH,
COJIEpIKalIuX CTENEHH C HATYPAJbHBIM I0Ka3aTeleM.

OpnouneH, MHOrouwieH. JIefcTBUSI ¢ OAHOWIEHAMH M MHOTOWIEHAMU (CJIOKEHUE, BBIYUTAHUE,
yMHOXeHue). DopMysbl COKpAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBaJApaToB, KBaApaT CyMMBI W
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pasHocTH. PasnokeHne MHOTrOWIeHa HAa MHOMKUTENU: BBIHECEHHE OOIEro MHOXXHUTENS 3a CKOOKH,
IPYNIUPOBKA, IPUMEHEHHE GOPMYJT COKpAIIEHHOTO YMHOKEHHs. KBafpaTHbIi TpexuiieH, pa3ioKeHue
KBaJPaTHOI'O TpEX4WwIeHa HA MHOKUTEIIU.

«ITpakTHYeckue pacuersl o popmyaam» Otpadotka 3agay Ne 14 KM OI'D

Boipaxxenue ¢ mnepemeHHOM. 3HaueHue BbIpakeHMs. [loncTaHOBKa BBIpRXKEHUH BMECTO
IIEPEMEHHBIX.

Ilenvie ¢vipasrcenusn

CreneHbp ¢ HaTypaJbHBIM TIIOKa3zaTelieM W ee cBoiicTBa. IIpeoOpa3oBaHus BhIpaKEHUH,
COJIEpKAIIUX CTEIIEHH C HAaTypaJIbHbIM IIOKA3aTEIIEM.

OpHouneH, MHOrowieH. JlefcTBUs ¢ OAHOWIEHAMH M MHOTOWIEHAaMU (CJIOKEHUE, BIYUTAHUE,
yMHOKeHue). PopMyJibl COKPAILIEHHOTO YMHOKEHHUS.

«Cucrembl HepaBeHcTB». OTpadoTka 3agad Ne 15 KM OI'D.

Cucmemvl nepasencme

CucremMbl HEpaBEHCTB C OJIHOM mepeMeHHOH. PelieHue cucreM HEPaBEHCTB C OJHOMU
MePEMEHHON: JIMHEWHBIX, Kgaopamubix. V300pakeHne penieHns CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
MpsIMON. 3aMKCh PELIEHUs! CUCTEMbI HEPABEHCTB.

«I'eomeTpuueckue purypsl. Yriab». Otpadotka 3amay Ne 16 KM OI'D.

Benuuunwi

Bennuuna yria. ['pagycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEAPEHHOTO TpEyroybHUKA. BHemHwuil yron tpeyrosipHuka. CymMMa yrioB
TPEYroJIbHUKa

«Ieomerpuueckue purypsol. Jimuub». OtpadoTka 3amay Ne 17 KM OI'D

Duzypul ¢ ceomempuu u 6 OKpyHcarouem mupe

I'eomerpuueckas ¢urypa. BryTrpeHHss, BHemmHss oOnacté Gurypsl, Trpanuna. JIuHUM H
obnactu Ha MIOCKOCTH. Beimyknas u HeBbimykias ¢urypsl. [lnockas u Herockas gurypsl. [lonstue
BenuuuHbL. J{nuna. 3mepenue muHbl. EquHUIBI ©13MEpeHUs! ITHHBI

Brigenenue coiictB 00bekToB. DopMHUpoBaHKE MPEICTABICHUNH O METAIPEIMETHOM MOHSITHH
«bpurypa». Touka, OTpe3ok, mpsiMas, Jy4, JOMaHas, IUIOCKOCTb, YroJy, OHCCEKTpuca yria u ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKU, OKPY>KHOCTB U KPYT.

OceBasi cummeTpusi reomerpuueckux ¢uryp. LleHTpanbHas cUMMETpHUs T€OMETPUUYECKUX

¢buryp.

«ILlmomans MHOrOyroabHuKa». Otpadotka 3amau Ne 18 KM OI'D

H3zmepenus u evluucienusn

[Mnomagu. dopmynbl MIOMATN TPEYrodbHHKA, MapajuieiorpaMMma M €ro YacTHBIX BHUJOB,
Tpaneuuu, ¢popmyna ['epona, popmyna miomany BITYKIOTO YE€THIPEXYrOJbHUKA, (OPMYIBI JTMHBI
OKPYKHOCTH U ILIOLIAJN Kpyra

«H3mepenust u BorunciaeHus». Otpadotka 3anad Ne 19 KM OI'D.

H3zmepenua u gpluucnenus

[Mnomanu. dopMyinbl MIOHIAAN TPEYroJIbHUKA, MapajuiesiorpaMMa W €ro 4YacTHBIX BHUJOB,
Tpamneuuu, (GpopMmyna TUIOMIAAX BBIMTYKIOTO YETHIPEXYroJbHUKA, (OPMYIbl JIUHBI OKPYKHOCTU H
momaau kpyra. [1nomane npaBuaIbHOTO MHOTOYTOJIbHUKA.

Teopema Iludaropa. Tpuronomerpudeckre COOTHOIICHUS B MPSIMOYTOJBHOM TPEYrOJbHUKE.
Tpuronomerpuueckue GyHKIUH yria.

«Teopernyeckne acnektb». OTpadoTka 3a1a4 Ne 20 KM OI'D.
Teopernueckue acrekThbl, TEOPEMbI, AaKCHOMBI, OTIpeieNieHHs], (POPMYIIbI, IEMMBI.
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TEMATUYECKOE NJIAHUPOBAHUE KYPCA BHEYPOYHOW AEATE/IbHOCTHU

Ne Tema 3ansTHS OCHOBHBIE BU/IbI IEATEILHOCTH YJYaIIUXCs Kou-Bo
n/m (Ne 3ananus B KIM) 4acoB
1 Beruucnenus n Bremonssror apudmMerndeckne 1eHCTBHS ¢ 2
npeobpazoBanus (6 panMoHaATFHBIMU YMCIIaMH, BEIYUCIISIOT 3HAYCHUS
3ananue KMM) YUCIIOBBIX BBIPAKECHUM, IEPEXOIAT OT OJHOU
(dbopMBI 3anMCH YKCIa K APYron
2 JleficTBUTENBHBIE N300paxaror yucia TOYKaMu Ha KOOPAWHATHOU 2
gucna (7) IIPSIMOM, CPAaBHUBAIOT JICMCTBUTEIIBHBIE YHCIIA,
BBITIOJTHSIOT BBIYMCIICHHS U TIPEOOpa30BaAHMS,
BBITIOJTHSAIOT PUKUIKY PE3yJIbTaTa BEIYHACICHUH.
3 [IpeoOpaszoBanus BoinonHsAOT BeIYMCIEHUS U TpeoOpa3oBaHUs 2
anredpanvyecKux apu(METHIECKNX BBIPAKEHUH, TPUMEHSIOT
BbIpaykeHuil (8) CBOMCTBa apu(pMETUUECKHX KBAJIPATHBIX KOPHEH
JUTSI TIpeoOpa3oBaHus BRIpAKEHUI
4 YpaBHEHUS U Pewraror ninHEMHbBIE U KBaIpaTHBIE YPABHEHUS C 2
HepaBeHCcTBa (9) OJIHOU TIEpEMEHHOM, HEPaBEHCTBA C OJTHOM
MEPEMEHHOMN U UX CUCTEMBI
5 Oynkuuu v rpadpuku | CTposT U UUTAIOT IrpadUKK pa3auHbIi QyHKINH, 2
(11) YUTAIOT TPaPuKH (PYHKIHUNA, OTTUCHIBAIOT C
HIOMOILBIO (DYHKLUH pa3IMYHble 3aBUCUMOCTH
MEXy BEJIMYMHAMU, HHTEPIIPETUPYIOT IpaduKu
3aBHCHUMOCTEHN
6 Yucnossie u BrimonnstoT nmpeodpazoBaHus aredpandecKux 2
OyKBEHHbIE BBIPA)KEHUH, HAXOAAT 3HaYEeHUs1 OYKBEHHBIX
BoIpaxkeHus (13) BBIPAXCHU, OCYIIIECTBIISISI HEOOXO0IUMbIE
H0JICTAHOBKHU
7 [IpakTuueckue OcyIecTBISIOT pacueThl o GopMmysiam, 2
pacueTsl 1o BBIPA)KAIOT 3aBUCUMOCTH MEX/y BEJINYMHAMU,
¢dopmynam (14) BBIUMCJISAIOT 3HAUYEHUS YUCIIOBBIX BBIPAKEHUIN
8 [IpakTuko- BhINONHAIOT BEIUUCIIEHUS U IIpeoOpa3oBaHus, 2
OpUEHTUPOBAHHbIE OCYILECTBJISAIOT IPAKTUYECKUE PACUEThl, CTPOST U
3ananus (1-5) UCCIIEIYIOT MaTeMaTU4eCKUe MOJIeIH,
UCIOJIb3YIOT MPUOOPETEHHbIE 3HAHUS U YMEHUS B
PAaKTUYECKOH e TeIbHOCTH
9 I'eomerpuueckue BrimonHsier AefCTBUS ¢ TEOMETPUUECKUMHU 2
¢burypsl. Vsl (16) dburypamu, pemiaroT IIaHUMETPUIECKHUE 3a/1a4H
Ha Hax0X/IeHUE reOMETPUUECKUX BEIUYHUH (YIIJIOB)
10 I'eomerpuueckue Pacnio3naror reomerpuueckue Gpurypsl Ha 2
¢urypsl. Anunsl (17) | IUIOCKOCTH, pa3nuyaioT UX B3aUMHOE TOJI0XKEHUE,
n300paXkaroT reoMeTpudeckue (GUrypsl, pemarT
IUTAHUMETPUYECKHUE 33/1a41 HA HaX0XK/IEHUE
reOMEeTPUYECKUX BEJIUYUH (JUIMH, YIIIOB)
11 [Tnomans Pacnio3narot reomerpuueckue Gpurypsl Ha 2
MHOTOyroJyibHuKa (18) | mIocKocTH, pemaroT MIaHUMETPUIECKUE 3a1auu
Ha Hax0XJIeHHe T€OMETPUUECKUX BETUYNH
(nmomaieit), OCyIecTBISAIOT pacueTsl O
dopmynam
12 W3mepenus u OnpenensitoT KOOPAMHATHI TOYKH IJIOCKOCTH, 2
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Bbruncienus (19) IIPOBOJAT OIlEPALIMU HaJl BEKTOPAMHU, BBIYUCIISIIOT
JUIMHY U KOOPJIMHATBI BEKTOPA, YroJl MEeX1y
BEKTOpPaMHM, CUHYC, KOCUHYC M TAHI'€HC yrja
13 Teopernueckue [IpoBoAT noKa3aTenbHbIE pacCyXICHUS, 2
acnexTsl (20) OLICHUBAIOT JIOTUYECKYIO IPABUIBHOCTD
pacCyXJICHUM, pacrio3HAOT OMIMOOYHbIE
3aKJIIOUEHUS
14 Cucrembl HepaBeHCTB | PemiatoT ypaBHeHMsI, HEpaBEHCTBA U UX CUCTEMBI, 2
(15)
15 BepositHocTh HaxonsT BeposTHOCTD ciiyd4aliHbIX COOBITHI B 2
coObiTHii (10) IPOCTEHIINX pacyeTax
16 [locnenoBarensHoCTH | PacmosHaroT apudmernyeckue 1 reoMeTpuIecKue 2
u nporpeccud (12) IIPOTPECCUH, PEIIAIOT 334a4U C IPUMEHEHUEM
(dopMyibl 00IIETO WiIEHA U CYMMbl HECKOIBKUX
YIEHOB IPOrPECCUU
17 Pa6ora ¢ KUM 2
(dactp 1)
Hroro 34

YyeoHo-MeTOoANYECKOE 00ecIeueHune:

NGO~ wWNE

©

10.
11.

VYueonuku: [Jopodees. u np. «Anredpa7», «Anredpady», « Anredpad.
Junaktuyeckue marepuaisl: Jlopodee. Anredpa 7, 8, 9

HopodeeB Anredpa 7, 8, 9. CamocTosiTeIbHBIE U KOHTPOJIbHBIE PAOOTHI
JI.C.AtanacsH u np. «['eomerpus 7 — 9» YueOHUK.

H.b. MensuaukoBa. I'eometpus 7, 8, 9. KonTtponbHbIe paObOTHI.

A.B. ®apkos. Tectsl no reomerpuu 7, 8, 9.

H.b. MenbsuukoBa, I'.A. 3axapoBa. JlugakTuueckue MaTepuaibl 1o reomerpuu 7, 8, 9
Marematuka. 9 knacc. IlogroroBka k I'MA. 3amanus ¢ mapameTpom: Teopusi, METOJHUKAa,
yIpaXHEHUs U 3a/1a4H
Maremaruka. 9 kiacc. TpeHaxkep 1Sl IOArOTOBKH K 3K3aMeHy. Anre0pa, reOMeTpusi, peaibHas
MaTeMaTHKa: y4eOHO-MEeTOJU4ecKoe ocooue.
Maremaruka. 9 ximacc. I[Toaroroska xk OI'D -2024.
SImenxo 1.B. OI'D: 3000 3agau ¢ orBeTaMHu 10 MaTeMaTuke. Bee 3aganug 1 gactu.

HNuTepHet pecypcesl 1J1s noarorosku k 'MA
1. ®epepasnbHbIi HHCTUTYT MeAaroruueckux uamepennii (OUIIN) - www.fipi.ru
2. http://www.gotovkege.ru/demos.html
3. http://reshuege.ru/ ;

4. http://alexlarin.net/;

5. https://math100.ru/ogenew/

6. https://www.time4math.ru/oge

MartepnajJbHO-TEXHHYECKOE o0ecrieyeHne:

1. TIIK

2. Ilpoekrop, 3kpaH
3. Ilpuntep.
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http://www.google.com/url?q=http%3A%2F%2Fwww.gotovkege.ru%2Fdemos.html&sa=D&sntz=1&usg=AFQjCNFAqHg11yUVMfigNNU40cWHi969eQ
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