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MNOACHUTEJIBHASA 3AIIUCKA
PabGouas mporpamma mo marematruke 10 u 11 kmaccoB MOY «'ypwseBckuit 11O umenu
C.K.MBaHunkoBa» cocTaBjeHa Ha OCHOBE

1. @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpasoBanuu B Poccuiickoit
Denepanumn»,
2. [Ipukaz MunucrepctBa oOpa3zoBaHus W Hayku Poccuiickori Depepannu ot 17 mas

2012 r. Ne413 (3apeructpupoBan MunioctoM Poccum 7 wutons 2012 1., perucTpamvOHHBIN
No 24480) «O6 yrBepxkaeHUU (eaepalbHOrO TOCYIapCTBEHHOIO0 00pa30BaTeIbHOTO CTaHAapTa
cpennero (moJIHOTO) o0mIero o6pa3zoBaHus» (B peAakiuu Npuka3oB MuHoOpHayku Poccuum ot
29.12.2014 Ne 1645, ot 31.12.2015 Nel1578, ot 29 urons 2017 r. N 613

3. [Tucemo MunucrepcTBa oOpa3oBanuss W Hayku Poccuiickoii @enepanuu  OT
19.04.2011 Ne03-255 «O BBemeHuu (QenepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX
CTaHJIAPTOB 001IeT0 00pa30BaHUS»

4. ITocranoBnenus 'maBHOrO rocy1apcTBEHHOrO caHUTapHOro Bpada Poccuiickoit denepanyn
or 29.12.2010 Ne 189 «O6 yrBepxknenun CanlluH 2.4.2.2821-10 «CanutapHo-
SMUAEMHOJIOTMYECKUE TPEOOBaHUS K YCIIOBUSIM U OpraHU3aluK 00y4eHHs B 00111e00pa3oBaTeIbHbIX
YUPEKACHUAX)»

S. [Ipukaza MunucrepctBa oOpazoBanusi 1 Hayku Poccuiickoit @eneparyu ot 31.03.2014 Ne
253 «O06 yrBepxneHUH (henepabHOTO NepeyHsT Y4eOHUKOB, PEKOMEHIYEMbIX K HCIOJIb30BAHHIO
0Py  peaIM3alul HUMEIOLIMX TOCYJapCTBEHHYIO AKKpPEAUTALUI0 00pa30BaTeIbHbIX IPOrpaMM
HAYaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeHero oomiero o0pazoBaHus» (C y4eTOM M3MEHEHHUM
00o03HaueHHbIX B nprkaze Ne38 ot 26 suBapst 2016 1)

6. Ipuka3a MunucrepctBa oOpaszoBanus 1 Hayku Poccuiickoit @enepanun ot 30.08.2013 Ne
1015 «O06 yTBepk/I€HUH MOPsIJIKAa OPraHU3aLUK U OCYIIECTBICHUS 00pa30BaTeIbHON AEATEIbHOCTH
110 OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM POrpaMMaM HavyallbHOTO
00IIeTr0, OCHOBHOTO OOLIEr0 M CpeIHero oouero ooOpa3oBaHUs» (B peNakiMu IPHUKA30B
Muno6pnayku Poccun ot 13.12.2013 Ne 1342, ot 28.05.2014 Ne 598).

7. [IporpamMmbl  00111€00pa30BaTENbHBIX YUpEXKJIEHUN «AnreOpa M Hayala aHalau3an,
«l"eomerpusi» 10-11-i1 xnaccel. CocraBurtens: T.A. bypmuctpoBa. MockBa “IIpocemienue”,
2010 rox.

8. TumoBbIX aBTOPCKHX MporpamMm Mo anredpe u Haudanam aHanm3a -AnumoBa [IILA.,
reomerpuu -JI.C. Aranacsna, B.®. byry3osa, C.b.
9. YMK: Anrebpa v Hauanma marematuyeckoro aHammza. 10-11 kmaccel: y4eOHHMK IS

00111e00pa30BaTeNbHBIX OpraHu3aluii: 6a3oBblil U yriyoneHsslid yposau / .. A. Anumos, FO.M.
Konsirun, M.B. Konsirun, M.B. TkauéBa u np. — M.: [Ipocsemenne, 2019.

YMK: I'eometpus. 10-11 kmnaccel: yueOHHUK J1sl 0011€00pa30BaTeIbHBIX OpraHU3aIii: 0a30BbIi
u yrnyonenusii ypoBuu / JI.C. Artanacsn, B.®. Bbyry3os, C.b. Komomues u ap. — M.:
IIpocsemenue, 2020.

HEJb U3YYEHUSA YYEBHOI'O IPEJIMETA

Llens ocBoeHMs MporpamMmbl 0a30BOTO YPOBHS — OOECleYeHHE BO3MOMXHOCTH HMCIIOJIB30BaHMS
MaTeMaTHYeCKUX 3HAaHUM W YMEHMH B TOBCEAHEBHOM XHM3HM M BO3MOXKHOCTU YCHEIIHOTO
OPOJOIDKEHU  00pa3oBaHMs IO  CIEUUAIBHOCTSAM, HE CBS3aHHBIM C  IPUKIAJHBIM
UCTIOJIh30BaHUEM MaTEeMaTHKH.

Ilenp ocBOeHUs MpOrpamMMbl YIIIYOJEHHOTO YpPOBHs: 0OecreueHHe BO3MOKHOCTH YCIEIIHOIO
IPOJOJKEHHUs 00pa30BaHUs MO CHELUATBHOCTSM, CBSI3aHHBIM C MPHUKIAJHBIM HCIIOJIb30BaHUEM
MaTeMaTHKH, a TaK)K€ OCBOCHME IPEIMETa Ha BBICOKOM YPOBHE Ul CEPbE3HOIO H3YyUYCHHS



MaTeMaTHUKd B By3€¢ M OOpEeTeHHE MPAKTHUYECKUX YMEHUH M HaBBIKOB MaTeMaTHYECKOIrO
XapakTepa, He0OOXOMMBIX JJIsl YCIEITHON MPO(eCCHOHATBHOMN NesITeTbHOCTH.

MECTO ITPEJIMETA B YYEBHOM IIVTAHE

[Iporpamma paccuntaHa Bcero Ha 379 y4yeOHBIX YacoB: M3 pacueTa 5 dacoB B Hezenio B 10
kjacce (175 yvacoB B rox) u 6 yacoB B Henmento B 11 kmacce (204 waca B ron). Ilpu stom
IIOCTPOCHHE Kypca CTPOUTCS B (OpME IOCIEIOBAaTEIBHOCTH TEMAaTUYeCKUX OJIOKOB C
yepeloBaHUEM MaTepuana 1o aiaredpe, aHaiau3y, AMCKPETHOM Maremaruke, reomerpuu. B
IporpaMMe IpeaycMOTpEH pe3epB CBOOOAHOI0 y4eOHOro BpeMeHu B 00beMe 14 yueOHBIX 4acoB
B 10 kmacce m 51 vac B 11 kjacce s peanu3anvii aBTOPCKHUX IMOAXOJOB, MCIIOJIb30BaHUS
pa3sHo0Opa3HbIX (OpM OpraHM3alru y4eOHOTO Mpolecca, BHEAPEHUS COBPEMEHHBIX METOIOB
00y4YeHHS U TIeJarOTUYECKUX TEXHOJIOTUH, MOATOTOBKH 00ydaembIx K EI'D.

COJAEP/KAHUME ITPEIMETA

Ilogmopenue. 1lpeoOpazoBaHus anreOpandyeckux BBIPAKEHMH. YpaBHEHHs M HEPaBEHCTBA.
DyHKIUH.

Heiicmeumenvnuie yncaa. HarypanbHoe, 11e510€, palMoOHaIbHOE YUCIIO0, TepHoaAnYecKast Apoob,
UpPpalMOHATIBHOE YHUCII0, MHOXKECTBO JICMCTBUTENIBHBIX UHUCE; ONpeieieHue apupMeTUIeCcKoro
KOpHSI HaTypaJbHOM CTENEHH, CBOWCTBA KOPHS M-i CTEIEHW; OIPEACIICHHE CTEIEHH C
PalMOHATILHBIM U AEHCTBUTEIBHBIM IIOKA3aTEIEM, CBOMCTBA CTEIIEHHU.

Cmenennasa ¢hynxkyua. colicTBa U TpadUKH pa3IMYHBIX CIY4aeB CTENEHHOM (YyHKIMH;
ompeneneHne (QYHKIMM OOpaTHOW Ui JaHHOW (YHKIUH; OIpeaesieHHe pPaBHOCHIBHBIX
YPaBHEHHUH; KOIZa IMOSBJISAIOTCS IOCTOPOHHUE KOPHHU; KOIZAa IPOUCXOJUT IIOTEPsS] KOPHEH;
OIIpEEIIEHNE UPPALMOHAIIBHOIO YPAaBHEHUS, METOBI PELLICHUS.

Beeoenue ¢ cmepeomempur. Axcuomarndeckuil meton. OCHOBHBIE IOHSTHS M AKCHOMBI
CTEPEOMETPUH.

Ilapannenvnocms npamvix u naockocmei. OnpeneneHus NapalIeIbHBIX — IPSAMBIX,
napauIeIbHBIX IPSIMOM U IIIOCKOCTH

OnpeneneHne CKPEIIMBAIOMINUXCS NMPSAMBIX U (OPMYIHUPOBKA TEOPEMBI O PABEHCTBE YIJIOB C
COHAIpaBJICHHBIMU CTOpoHaMu. OnpeneneHue NapajulebHbIX IJIOCKOCTEH M MX CBOMCTBA.
[TonsiTue TeTpasapa u napamienenunena. CBoiicTBa rpaHeil U 1uaroHasiel napaiienenumnesaa.
Ilokazamenvnan Qynxkyua. onpenereHUe IoKa3aTeIbHONH (YHKIIMM, OCHOBHBIE CBOWCTBA
(GyHKLIMYU; BUJ MOKa3aTelIbHBIX YPaBHEHHM, aJrOpUTM PpEIICHUs MOKa3aTeIbHOIO YpaBHEHMS;
olpesieIeHue U BUJ] TIOKA3aTeIbHBIX HEPABEHCTB, allTOPUTM PELICHUS; CIIOCOO MOJCTAaHOBKH B
pELIEHNHN CUCTEM YPaBHEHHUH.

Jozapugpmuueckas ¢pynkyua. onpeneneHue gorapupma yucia, OCHOBHOE Jorapupmuyeckoe
TOKJIECTBO; CBOMCTBa JIorapupmMoB; 0003HAYEHHE NECATUYHOIO M HATypaJbHOro Jorapugma;
3HaKOMCTBO ¢ Tabnuuei bpaauca; onpenenenue norapupmuieckon pyHKIINU, €€ CBOMCTBA; BUJ
IPOCTEHIINX Jorapu(MHUUECKUX YpaBHEHUN, OCHOBHbBIE MPHUEMbI PEIICHUs YPaBHEHWH; BUJ
NPOCTEUIINX JIoTapu(PMUIECKUX HEPABEHCTB, OCHOBHBIE MIPUEMBI PEIICHUS] HEPABEHCTB.
Ilepnenoukynapuocms npamvix u naockocmeii. OnpeneneHue NepIeHANKYISIPHBIX MPSMBIX U
IPSIMOH, NEPIEHIUKYIAPHON K MIockocTu. OmnpeneneHnue yria MexKIy NpsIMOM U MJIOCKOCTBIO,
JBYTPaHHOIO yIJia, JMHEWHOro yria. OnpeneneHne NepneHIuKyJIIpHbIX INIOCKOCTEH.
Tpuzonomempuueckue gpopmynsi. Yron B 1 paguas, GopMmyiibl IepeBojia rpaayCHONM MephI B
paluaHHYl0O M HAao0OpOT; «EIMHUYHAS OKPYKHOCTbY», <«IIOBOPOT TOYKM BOKPYI Hauaia
KoopauHat». OnpelencHue CHHYCa, KOCHHYCa, TAaHI€HCA YIyla. 3HAaKH CHHYCa, KOCHHYCA,
TAQHI'€HCA B PAa3JIM4YHBIX 4eTBEPTAX. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, CBA3b MEXKIY



TQHI'€HCOM M KOTaHI€HCOM, TaHM€HCOM M KOCHMHYCOM, KOTAHI'€HCOM M CcHHYcOM. CrocoObl
Jl0Ka3aTenbecTBa TOXAECTB. DopMynbl Ui OTpULATENBHBIX YIJI0B. DOpMYysbl CIIOXKEHUS.
@opmynel  BoMHOTO yria. @opmynsl mosoBuHHOro yria. IlpaBunma 3ammcu  dopmyn
npuseneHus. Popmysbl CyMMbI M pa3HOCTH CHUHYCOB, KOCUHYCOB.

Mnozozpannuku. llonstue wmHororpanHuka. [lonarue npusmel. EE smemeHTBL. DOpmyibl
IUIONIAIA MTOBEPXHOCTH Npu3Mbl. [loHATHE nMMpamMuabl, yCEYCHHBIA NMUpaMHUIbl. E€ 31€MEHTBHI.
@opmynbpl IIOWAAW IOBEPXHOCTH MNHpamuzabl. [loHATHE CUMMETpuM, BBECTH IOHATHE
«IIpaBUJIbHBIA MHOTOTPAHHUK.

Tpuzonomempuueckue ypaguenus. OnpeneneHue apKKOCUHyca, (GOPMYILy  peLICHMs
ypaBHeHus. OmpeneneHue apkcuHyca, ¢GopMyiny pemieHuss ypaBHeHus. OmnpeznencHue
apKTaHTeHc, popMyiy pemieHus ypaBHeHHs. HekoTopbie BUABI ypaBHEHUIA.

Bexmopur ¢ npocmpancmee. lloHsTue BekTOpa B INPOCTPAHCTBE U PABEHCTBO BEKTOPOB.
[TpaBuiio TpeyroyibHUKa, NMapajljiesienuIea, 3aKOHbI CII0)KEHHS. BEKTOPOB. Pa3HOCTh BEKTOPOB.
Cymma HeckosibkuMX BekTOpoB. IlpaBuno ymHOxeHus Bektopa Ha uucno. [lonsatue
KOMIUIAHAPHBIX BEKTOPOB, IPU3HAK KOMIJIAHAPHOCTH TPEX BEKTOPOB.

Iloemopenue Kypca mamemamuxu 3a 10 knacc. IloBropenue 1 0000IIEeHHE TEOPETUYECKOTO
kypca 10 knacca mo maremaruke. IloBTopeHHe pelleHHs MOKa3aTeNbHbIX, JOrapu(pMUUECKUX,
CTENEHHbIX, TPUIOHOMETPUYECKUX YpaBHEHUH U HepaBeHCTB. PemieHue 3amay  Ha
NapajuleJIbHOCTh, IEPHEHAUKYISPHOCTh MHPSAMBIX W IUIockocTed. Pemenue 3amau ¢
MHOTOTpaHHUKaMHU.

11 knacc.

Ilogmopenue. IloBropenue u o6o6menue kypca 10 kmacca mo martemaruke. [loBropenue
pelLIeHHs TOKa3aTeNbHbIX, JOrapu(PMHUUECKUX, CTENECHHBIX, TPUTOHOMETPUUECKUX YpaBHEHUH U
HEepaBeHCTB. Pemienue 3a1a4 Ha napamuieIbHOCTh, NEPIEHIUKYIAPHOCTD NMPSAMBIX U INIOCKOCTEH.
Pemenne 3a1a4 ¢ MHOrorpaHHUKaMHU.

Tpuzonomempuueckue ¢pynkyuu. Onpenenenre 006IaCTH ONpeIeTIeHHs] 1 MHOXKECTBA 3HAYCHHIA
TPUTOHOMETpUYECKON  QyHkiuu. OnpeneneHne UYETHOCTH W HEYETHOCTH  (DYHKIIHH,
nepuoAndHOCTU. [loHSATHE QYHKIMM KOCHHYC, cXeMy HuccienoBanus QyHkuuu. llonsarue
GyHKIIMM CUHYC, cXxeMmy uccienoBaHus QyHkuuu. IloHaTtne (QyHKUMKM TaHTeHC, CXeMy
uccienoBanus pynkuuu. [Tonsitue odpaTHolt GyHKIIMY, TpeACcTaBIeHUE 00 UX TpaduKax.
Memoo koopounam 6 npocmpancmee. lloHATHE TPSIMOYTOJBHOM CHUCTEMBI KOOpJAWHAT B
npoctpancTBe. IloHstne koopanHatHele BekTopa.  [lonstue paguyc-Bektop. Dopmyssl
KOOpAMHAT CEPEIUHBl OTPE3Ka, AJIMHBI BEKTOPA 4E€pe3 €ro KOOPAMHATHI U PACCTOSHUSA MEXIY
IByMsi ToukaMu. [loHsATHE yria MeXQy BEKTOpPaMU U CKaJIPHOTO MPOU3BEIEHHUS BEKTOPOB,
dbopmyna ckaiasipHoro npousseneHus. [loHsATHE IBUKEHMS IPOCTPAHCTBA.

Ilpouszeoonan u ee zeomempuueckuii cmuica. OrnpenereHre MPOU3BOIHON, (HOPMYIIbI
MIPOU3BOJIHBIX 3JIeM. (PYHKIMHA, IpaBUiia BBIYUCIECHUS MPOU3BOJHOW. DOpPMYsIbl TPOU3BOIHBIX
cTenieHHOM (yHkuuu. [IpaBuna HaxoXIEHHs MPOU3BOJIHBIX CYMMBI, MPOU3BEAEHHUS, YaCTHOTO,
cinoxkHo  ¢yHkumu.  DopmMynabl  MPOM3BOAHBIX  IMOKAa3aTEIbHOM,  JIOrapu(MHUUECKOMH,
TPUTOHOMETPUUYECKUX (QYHKUIUN. YriioBoH K03(pduLmeHT NpsiMoil, reoMeTpUYECKUil CMBICI
IPOM3BOJIHON, YpaBHEHHE KacaTelbHOH K rpaguky (QyHKIUH, CIIOCOO MOCTPOSHHs KacaTeabHON
K napaboute.

Ilpumenenue npouseoonoit Kk uccineooseanuro Qynkyuu. IlpuzHax yObBaHUs (BO3pacTaHUs)
(GyHKLUU, IOHATHE «IIPOMEKYTKM MOHOTOHHOCTH (pyHKIMM». OnpeneneHne ToueKk MakcuMyma
U MHHHMYyMa, IPHU3HAK DJKCTPEMYMa, OIPEAEICHHE CTAlMOHAPHBIX W KPUTUYECKUX TOYEK



byaknun. Cxemy uccienoBanusi (GyHKIIUHA, METOJ MOCTPOCHUsI YETHOM (HEUETHOH) (PyHKITUH.
ANTOPUTM HAXOXKJICHUS HAaHOOJIBIIETO0 ¥ HAMMEHBIIETO 3HAYCHUH (DYHKIIMU Ha OTPE3KE.
Hununop. Konyc. Ilap. 1lonstie MUIMHAPUYECKON MOBEPXHOCTH, IIUIMH/PA, €T0 JIEMEHTOB.
@opMyIibl IS BBIYMCIICHUS TUIOMIAJCH TOTHON M OOKOBOW MOBEPXHOCTH HMIMHIpA. [loHATHSA
KOHUYECKON MOBEPXHOCTH, KOHyca. [loHsTHE ycedeHHOro konyca. @opMyiibl sl BBIYUCICHUS
ioniaM OOKOBOI M MOJMHOW MOBEPXHOCTH KoHyca. IloHATHe cdepsl, mapa U UX 3IEMEHTOB,
ypaBHeHue cdeprl. Ciiydan B3aMMHOIO pacrnojiokeHusi cdepbl u miaockoctu. KacarenbHast K
chepe. Dopmyia momaau chepsl.

Humeepan. OnpeneneHue mnepBOOOpa3HOH, OCHOBHOE CBOMCTBO mepBooOpasHoil. Tabmmia
NepBOOOpA3HbIX, MpaBWia HHTErpupoBaHus. Durypa -KpUBOJIMHEHHas Tpameuus, QGopmyIa
BBIUMCJIEHMS TUIOLIAIM KPUBOJMHENHON Tpanenuu, naTerpai. @opMyiibl HaxX0KIEHUs II0LaAn
¢urypsr. Onpenenenune nuddepeHInaIbHOT0 ypaBHEHHUS.

Oo6vemut men. IlonsiTue oObeMa Tena, CBOMCTBa 00bEMOB, TeopeMa 00 00beMe MPSIMOYTOIBHOTO
napayuienenunena. Crnencrtsue o0 odObeme mpsiMol mpusMmbl. Teopema 00 oObeme MpsSMOit
npu3Mbl. Teopema 00 oObeme nuIuMHApPA. BO3MOXKHOCTH W 1enecooOpa3HOCTh MPUMEHEHHS
UHTETpaiia Jjs BblYMCIeHUS 00beMoB Ten. llpumenenue Qopmymnbl A pelieHdus 3ajad.
®opmyna odvema nupamuasl. @opmyna odbema KoHyca, hopmyrna o0bemMa yCeueHHOTO KOHYCA.
dopmyna odbeMa mapa

dopmyia 06beMa MapoBOro CiIos, CErMEHTa, CEKTOopa.

Komounamopuka. ©opMyibl 4nclia IEPECTAHOBOK, COYETAHUM, pazMelieHnil. bunom HeroToHa.
Pemienne koMOMHATOPHBIX 3a]1a4.

Dnemenmol meopuu éeposmuocmeit. DIEMEHTApHBIE U CIOXHBIE COOBITUA. BeposTHOCTh U
CTaTUCTHYECKAas YacToTa HACTYIUIEHHUs coObITus. [IpaBuiia ClOKEHUST M YMHOXEHUS
BEPOSATHOCTEM.

Cmamucmuxka. TabnuuHoe W Tpaduueckoe NpeAcTaBieHue AaHHbIX. [loHATHE chy4aiiHOM
BeIMUYMHBI. Mepsl pa3dpoca.

Iloemopenue. Iloozomosexa k EI'D. TloBTopeHue Teopuu; pelieHHe 3aaHUN U3 yueOHUKa;
pelieHre TPeHUPOBOUHBIX 3aaanuii no EI'D; pemienue 3ajaHuii MMCbMEHHOTO 3K3aMeHa 3a Kypc
CpeIHel MKOJIbI (MPOIIBIX JIET).

IMJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
JINMYHOCTHBIE PE3YJIBTATBI

-TOTOBHOCTH M CIIOCOOHOCTH 00€CTIeUnTh ce0e U CBOUM OJIM3KUM JOCTOMHYIO JKU3HB B MPOIIECCe
CaMOCTOSITENIbHOM, TBOPUECKON M OTBETCTBEHHOM JESATEIbHOCTH;

-TOTOBHOCTh W  CIIOCOOHOCTH OOyYaromuxcss K OTCTAaWBaHWIO JIMYHOTO JIOCTOWHCTBA,
COOCTBEHHOTO MHEHHSI, TOTOBHOCTh M CITOCOOHOCTH BhIpa0aThIBATh COOCTBEHHYIO TTO3HUIINIO;
-TOTOBHOCTH M CITOCOOHOCTH 00YUAIONTUXCSI K CAMOPA3BUTHIO U CAMOBOCITUTAHHMIO;
-opMuUpoBaHUE BRIPAKESHHOW B TTOBEJICHUY HPABCTBEHHOW ITO3HIIMU, B TOM YHCIIE CITOCOOHOCTH
K CO3HATEIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUWS W MOBEJICHHUS HA OCHOBE yCBOCHUS
00I1eYeI0BeUeCKUX IICHHOCTEH U HPAaBCTBEHHBIX YyBCTB);

pa3BUTHE KOMIIETCHIIMH COTPYAHUYECTBA CO CBEPCTHHKAMH, IETHbMH MIIAQJIIETO BO3pacTa,
B3pOCIBIMH B 00pa30oBaTelbHOM, OOIIECTBEHHO TOJIE3HOH, Yy4eOHO-MCCIeA0BaTEIbCKOM,
MPOSKTHOM M IPYTHX BUIAX JACSITEIHLHOCTH.

-MHPOBO33pPEHUE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTH
HAayKHd, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIJIaJICHUE JIOCTOBEPHOU



uHpOpMaNMEH O TEePEeNOBBIX NTOCTHKCHUAX M OTKPBITHUSX MHUPOBOW M OTCUECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX 00 yCTpOMCTBE MUpa U OOIIECTBA;

-TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA TPOTSHKEHUN
BCEH JKM3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BaHHUIO KaK YCIOBHUIO
YCIENHOW MPOoQeCcCHOHATBHON U 00IIECTBEHHOU JIEATEIIBHOCTH;

-9KOJIOTUYECKass KyJIbTypa, OCpPEKHOE OTHOIICHUS K POJHOW 3eMiie, TPUPOJHBIM OOraTcTBaM
Poccun m Mupa; MOHUMaHWE BIUSHHS COIUMAIBHO-DKOHOMHYECKUX IPOIECCOB HA COCTOSHHE
NPUPOJHON W COLMAIBHON Cpellbl, OTBETCTBEHHOCTh 3a COCTOSIHHE NPUPOIHBIX PECYpPCOB;
YMEHHUSI U HaBBIKM Pa3yMHOTO MPHUPOJIONOIB30BaHUS, HETEPIIUMOE OTHOIICHUE K ICHCTBUSM,
MPUHOCSIIAM BpPe] SKOJIOTUH; TPUOOPETEHHE OTBITA YKOJIOTO-HAIIPABICHHOH JIEATeIbHOCTH;
-3CTETUYECKOE OTHOIICHUSI K MHUPY, TOTOBHOCTh K 3CTETHYECKOMY O0YCTPOHCTBY COOCTBEHHOTO
ObITa.

-YBa)XE€HHE KO BceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,
-OCO3HaHHBIA BBIOOp OyAymiell mpodeccun Kak MyTh M CIOCOO peanu3av COOCTBEHHBIX
JKU3HCHHBIX TUIAHOB;

-TOTOBHOCTh O0YYarOIIUXCs K TPYAOBOH MPOPECCUOHATBHON JEeSITEIbHOCTH KaK K BO3MOXKHOCTH
y4acTHsT B PCIICHHH JIMYHBIX, OOIICCTBEHHBIX, T'OCYJAPCTBCHHBIX, OOIIECHAIIMOHAIBHBIX
npo0Jem;

-IIOTPEOHOCTh TPYIOUTHCS, YBaXCHHE K TPYAY U JIIOASIM TPYyIda, TPYIOBBIM JTOCTHIKEHUSIM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOC M TBOPUYECKOE OTHOIICHHWE K pa3HBIM BHUJIAM TPYIOBOU
JESITCIIBHOCTH;

-TOTOBHOCTh K CaMOOOCIIY>)KUBaHHWIO, BKJIOYass OOydYeHHE M BBINOJIHCHUE JIOMAIHUX
00s13aHHOCTEH.

METANPEIMETHBIE PE3YJIbTATBI
B cootrBerctBun ¢ ®I'OC COO BbLAEHAIOTCA TPU IPYMHIBl METANPEIMETHBIX YHUBEPCAIBHBIX
y4eOHBIX JEUCTBUMN: PETYNIATUBHbIE, 1I03HABATEIbHbIE, KOMMYHUKATUBHBIE:

Copep:xanue BbinmyckHUK HayuMTCs:

yMeHHs

PeryasiTuBHbIE CaMOCTOSITENIBHO ~ ONpPEAENATh LENH, 3aJaBaTh IapaMeTpsl U
b

YHUBeEpCAJIbHbIE KPUTEPHH, TI0O KOTOPBIM MOKHO OIIPEAEIUTD, UTO LIEb JOCTUTHYTA;

y4eOHbIe el CTBUS OLICHMBATh BO3MOXKHBIE IIOCJIEICTBUS JOCTH)KEHUS IOCTABIECHHOU

EJI B JIEATEIIBHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOIIHUX
JI0JIeH, OCHOBBIBAsICh HA COOOPAKEHUSX ITHUKU U MOPAJIH;

CTaBUTh W  (QOPMyIHpOBaTH  COOCTBEHHBIE  3aJaydl B
00pa30BaTeNbHON 1eATEeNbHOCTH U JKU3HEHHBIX CUTYaIUsX;
OLICHMBAaTh pPECypchl, B TOM 4HCIE BpeMss U JApyrue
HeMaTepUalbHbIE PECYpChl, HEOOXOAMMBbIE [UIS  JOCTHIKEHHS
IIOCTaBJIEHHOW LIENH;

BBIOMpATh TMyTh JOCTHKCHHSI €M, IUIAHUPOBATh pEIICHUE
MOCTaBJICHHBIX  3a7a4,  ONTUMHU3UPYS  MaTepuajgbHble U
HeMaTepuaibHbIE 3aTPAThI;

OpraHu3o0BbIBaTh I(P(HEKTUBHBIN TOWCK PECYpPCOB, HEOOXOIMMBIX
JUTSL TOCTHUKEHUS TIOCTaBICHHOM 11eITH;

COMOCTABJISITh  MOJIyUCHHBI  pe3ynpTaT  JEATENbHOCTH  C




IIOCTaBJICHHOM 3apaHee LIEIIbIO.

2. | Ilo3HaBaTeJbHbIE
YHHUBepcajbHbIe
yuyeOHble 1eidcTBUs

UCKaTh U HAXOJIUTHh O0OOIICHHBIE CIIOCOOBI PEIICHUs 3a/1ad, B TOM
YHCIie, OCYIIECTBISATh Pa3BEPHYTHI WH(POPMAIMOHHBINA IMOWCK W
CTaBUTh HAa €ro OCHOBE HOBBbIC (Y4cOHBIC W TIO3HABATEILHBIC)
3a/1a4M;

KPUTHYECKH OIICHWBATh M HWHTCPIPETHPOBATh HH(pOpPMAIHIO ¢
pa3HbIX IMO3MIMK, paco3HaBaTh U (PUKCHPOBATH NMPOTHBOPEUHUS B
WH(OPMAIIMOHHBIX HCTOUYHUKAX;

UCIIOJIb30BaTh PA3IMYHBIC MOJCITHLHO-CXEMATUYECKUE CPEIICTBA IS
MPEJICTABICHUS CYIIECTBEHHBIX CBSI3€ii M OTHOIICHUH, a Takke
MIPOTUBOPEUMH, BHISBIICHHBIX B HHPOPMAIIMOHHBIX UCTOYHUKAX;
HAaXOJUTh W TPHUBOJUTH KPUTHUYECKHE APTYMEHTHI B OTHOIICHHUU
NEHCTBUN M CYXJICHUHN JIPYroro; CIIOKOMHO M Pa3yMHO OTHOCHUTBCS
K KPUTHYCCKHM 3aMEUYaHUSIM B OTHOIICHHMH COOCTBEHHOI'O
CYXJICHUSI, pACCMaTPUBAaTh MX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJIUTh 3a paMKH y4eOHOro TpeAMeTa U  OCYIIECTBIISAThH
I[eJICHAIIPABJICHHBIN MTOMCK BO3MOXHOCTEH JIJIsl IIMPOKOTO MepeHoca
CPEJICTB M CIIOCOOOB JICUCTBUS;

BBICTpAauBaTh HWHIAMBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO,
VUUTBHIBAS OTPAaHUYCHHUS CO CTOPOHBI JPYIHMX YYaCTHHUKOB H
pecypcHBIC OIpaHUYCHUS;

MEHSTh W YICP)KUBATh pPa3HbIC MO3MIMKA B [O3HABATEIBHOM
JIeITEIIbHOCTH.

3. | KomMyHMKaTHBHBIE
YHUBepcaJIbHbIe
yueOHbIe 1eiicTBUSA

OCYLIECTBIISITh JEJIIOBYIH0O KOMMYHHUKALIMIO KaK CO CBEPCTHUKaMH,
TaK ¥ CO B3pOCIBIMHU (KaK BHYTPU 0Opa30BaTEIHHOM OpraHHU3allnu,
TaKk ¥ 3a €€ Mpeaenamu), MoadupaTh TApTHEPOB IS JEIOBOU
KOMMYHHUKAIIUU HCXOAS W3 COOOpaXEHHH pe3ylIbTaTUBHOCTH
B3aMOJCHUCTBUS, a HE TUYHBIX CHMIIATHIA;

IIPH OCYIIECTBICHUU TPYNIOBON PabOTHI OBITH KaK PyKOBOJIUTEINEM,
TaK ¥ 4WIEHOM KOMAaHJbl B Pa3HBIX pONIX (TeHepaTop UAeH, KPUTUK,
WCIIOJTHUTEIb, BEICTYMAIOIINMA, SKCIIEPT U T.1.);

KOOPJIMHHUPOBATh M BBIMOIHATH PabOTy B YCIOBUAX peajbHOTO,
BUPTYQJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BEpHYTO, JIOTUYHO M TOYHO H3Jaratb CBOIO TOYKY 3PEHHS C
WCIIOJIb30BAaHUEM a/ICKBATHBIX (YCTHBIX U MHCHMEHHBIX) S3BIKOBBIX
CPEJICTB;

pacmo3HaBaTh KOH(JIMKTOTCHHBIE CHTYyallMd ¥ TPeJOTBpaIIaTh
KOH(MIUKTB A0 WX AaKTUBHOW (a3bl, BBICTPAWBATh JCIOBYIO U
oOpa3oBaTeNbHYI0O  KOMMYHHKAIMIO,  u30eras  JIMYHOCTHBIX
OIICHOYHBIX CYXJICHHI.

HHPEAMETHBIE PE3YJIbTATHI

ba3oBblii ypoBeHb
«IIpobeMHO-(PyHKIMOHAIBHBIE Pe3yJIbTAThD)

Pasznen BbInyCKHUK Hay4YuTCH BeinyckHuK MOJIyYHT




BO3MOKHOCTb HAYYUTBCHA

Meaun  ocBoeHusi
npeaMera

s ucrosib30BaHusl B MOBCEIHEBHOM
JKU3HH U OOCCIICYCHHMS BO3MOXKHOCTH
YCIIEITHOTO MPOJTOTAKEHUS
00pa3oBaHMs MO CICHUATBHOCTAM, HE
CBSI3aHHBIM c TIPUKITATHBIM
HCIIOJB30BAHUEM MAaTEMaTUKHU

I[JISI pPa3BUTHA MBIIIJIICHHUA,
HUCIIOJB30BaHUA B HOBCGI[HCBHOfI
KHN3HU

u obecnieueHus BO3MOXXHOCTH
YCII€UIHOTI'O MMPOOOJIKCHHUA
O6paSOBaHI/I$I 10 CIienuaJIbHOCTAM,
HC CBA3aHHBIM C [PUKIAIHBIM
HUCIIOJIB30BaAaHUECM MAaTCMaTUKH

TpebdoBanus k pe3yjbraTam

JJ1eMeHThI
TEOPUH MHOKECTB
"
MaTeMaTHYeCKOH
JOTHUKH

OnepupoBarh Ha 0a30BOM YpOBHE
MOHATUSIMM: KOHEYHOE MHOKECTBO,
9JIEMEHT MHOKECTBA, IMOAMHOKECTBO,
repeceueHue n 00beIMHEHNE
MHOJ>KECTB, YHCJIOBBIC MHOXKECTBAa Ha
KOODAMHATHOW  NPSMOH,  OTPE30K,
WHTEPBAJ;

omepupoBaTh Ha 0a30BOM YpOBHE
MOHSTUSIMU: YTBEPKAEHUE, OTPULIAHHE
YTBEPKJICHUS, UCTUHHBIE U JIOKHbBIC
YTBEPXKJICHUsI, IPUUYUHA, CIEICTBUE,
YacTHBIN Cly4an o01iero
YTBEPKIAEHHMS, KOHTPIIPUMED;
HaXOJUTh MepeCceUCHNE u
o0BeIMHEHNE JIBYX MHOKECTB,
MpEACTaBICHHBIX  TpadUyecku  Ha
YHUCIIOBOU MPSIMOM;

CTPOMTH HAa  YMCIOBOM  IPSAMOU
MOAMHOXKECTBO YHCIOBOTO
MHOJKECTBA, 3aJaHHOE IPOCTEHUIINMU
YCIIOBUSIMHU;

pacro3HaBaTh JIOKHBIE YTBEPKICHHUS,
OmMOKH B PACCYyKIEHUAX, B TOM
qHCie c HCIIOJIb30BaHUEM
KOHTPHPUMEPOB.

B moBcenHEBHOW KU3HM U NPHU
W3Y4YEHUU JPYTUX MPEIMETOB:

- HCIIOJI30BaTh YHCIIOBBIC
MHO’KECTBA Ha KOOPJAMHATHOM MPAMOU
JUISL OIMMCAHUSI PEaJIbHBIX MPOLIECCOB U
SIBJICHHI;

- MPOBOJUTH JIOTHYCCKHE
paccyXaeHus B CUTYalHSIX
MOBCEIHEBHOM XU3HU

- OnepupoBarb MOHATHSIMU:
KOHEYHOE MHOXECTBO, JJIEMEHT
MHOJKECTBA, MOJIMHOYKECTBO,
nepecedeHne W OOBEIUHCHHE
MHOXECTB, YHCIIOBBIC MHOXKECTBA
Ha KOOPAWHATHOM PSIMOTA,
OTPE30K, HHTEPBAJI, TIOJTYHHTEPBAJI,
MPOMEKYTOK C BBIKOJIOTOW TOYKOH,
rpaduyeckoe MPEJICTABIICHHE
MHOXECTB  Ha  KOOpPJIHUHATHOMN
TUIOCKOCTH;

- ONEPHPOBATh  TOHSATHUSIMH:
YTBEPXKICHHE, OTpUIaHKE
YTBEPIKIACHHS, WUCTUHHBIC u
JIOKHBIC YTBEPXKICHUS, TMPHUYMHA,

CIIEACTBUE, YaCTHBIN ciyyan
o0miero YTBEPXKJICHMUS,
KOHTPIIPUMED;

- MIPOBEPSTh
IIPUHAJIEKHOCTD JJIEMEHTA
MHOJKECTBY;

- HAXOJUTh TEpeceYeHrue |
00BeIMHEHHEe MHOXECTB, B TOM
qucie MPEICTABIEHHBIX
rpadUyecKyu Ha YHCIOBOW MPSMOM
Y Ha KOOPJIMHATHOM IJIOCKOCTH;

- MPOBOJUTH JI0Ka3aTeIbHbIE
paccykaeHus i O00OCHOBaHUS
WCTUHHOCTH YTBEPKIACHUM.

B noBcenHeBHON XU3HU U IIpH
W3YYEHUHU JPYTUX MPEIMETOB:

- HCIIOJIb30BaTh  YHCJIOBBIE
MHOXECTBA Ha  KOOPAMHATHOU
NpsAMOM W HA  KOOPJIAUHATHOMN




IIOCKOCTH JUISL ONMCAHUSA
peanbHBIX MIPOLIECCOB U ABJIECHUN;

- IIPOBOAUTE JOKa3aTCIIbHBIC

paccyXIeHuA B CUTYyaLUsIX
IIOBCEJHEBHOMU JKU3HU, npu
peumieHuy  3amad = U3 JIpYyrux
IIPEAMETOB
Yucaa OmnepupoBarb Ha 0a3oBoM ypoBHe | CBOOOAHO OIIEpUPOBATH
BBIPasKeHUSA MOHATUAMM: LEI0€ YUCIIO0, ACIUMOCTD | IIOHATUAMMU: nenoe 4HCJIO,
qucell, OOBIKHOBEHHAs IpoOb, | 1eIMMOCTb 4YHcel, OOBIKHOBEHHAs
JecATU4Has JpoOb, palMOHAIBHOE | IPOOb, JEeCSITUYHAs IpoOb,
4qyuciao, HpUONMKEHHOE  3HAYEHHUE | pallMOHAIbHOE 4HCIIO,
4luclla, 4YacTh, JOJS, OTHOIIEHUE, | NpUOIMKEHHOE 3HAYEHHUE YHUCIA,

IMPOLUCHT, MOBBIICHUC W IMOHHUXCHUC

Ha 3aJaHHOE YHUCJIO TMPOIICHTOB,
Maciirtao;

orepupoBaTh Ha 0a30BOM ypOBHE
sorapupm

TPUT'OHOMETPUYICCKAsA

MOHATUSIMH: Yypcna,
OKPY’KHOCTb,
rpajycHas Mepa yrja, BeJIM4hHa yriia,
3aJ]aHHOT'O TOYKOH Ha
TPUTOHOMETPUYECKOM  OKPY>KHOCTH,

CHUHYC, KOCUHYC, TAHI'CHC U KOTAaHI'CHC

YIJ1oB, HUMCIOIINX IIPOU3BOJIBHYIO
BCJIIMYNHY;,

BBIINIOJIHATD apI/Iq)MeTI/I‘leCKI/Ie
JIeNCTBUSA C OCJIIBIMHA u

panMOHAIEHBIMH YHCIIAMH;
BBITIOJIHATH HECJIOXKHBIC
npeoOpazoBaHUs YHUCJIOBBIX
BBIPQXKEHHI, COJEpPKAIIUX CTEIECHH
yuces, JUOO0 KOPHU U3 yucel, JH00
sorapupMbl YUCEIT;
CPaBHHMBaTh  palOHAIbHBIC
MEXTy COOOH;

OLICHUBATb n

qucia

CpaBHHUBATb C
palyuOHaJIBbHBIMHU YHCJIaMHW 3HAUCHUA

LEIBIX CTENEeHEeW 4HceN, KOpHeH
HAaTypaJIbHOM CTENEHW U3  4YHCell,
morapu(MOB  YHCET B MPOCTHIX
CIIy4dasx;

n300pakaTh TOYKAMH HA YHCIOBOHN
NpsIMOM  LIeTIble M pallMOHAJIbHbIE
4yucna,

n300pakaTh TOYKAMHU HA YHCIOBOMN

4acTh, J10JIsl, OTHOILLIEHUE, TTPOLIEHT,
IOBBINICHHE W IIOHI)KCHHUE Ha

33JJaHHOE€  YHCJIO  IPOIICHTOB,
MaciTao;

NPUBOJUTL IPHMEPHI YHCET C
3aJaHHBIMH CBOICTBAMH
JICTTUMOCTH,

OIEePHPOBATH MOHSTHSIMH:
norapudm qHCIIa,

TPUTOHOMETPHUYECKAs OKPYKHOCTb,
pajMaHHas U TpajyCHasl Mepa yria,
BEJIMYMHA YIJla, 33JaHHOIO0 TOYKOHN

Ha TPUTOHOMETPUYECKOMN
OKPYKHOCTH, CHHYC, KOCHHYC,
TaHI€HC W  KOTaHIEHC  YIJIOB,
MMEIOIINX IIPOU3BOJIBHYIO
BEJIMYUHY, YUCIIA € U T;

BBITIOJIHATh apudmernyeckue
JIEUCTBHsI, codeTas yCTHBIE U

MUChMEHHBIC TIPUEMBI, TPUMEHSI
npu HEOOXOIUMOCTH
BBIUHCIIUTENBHBIE YCTPOCTBA;

HaXOIUTh 3HAYECHUS KOPHSI
HATypaJIbHON CTEICHH, CTCTICHH C
paroHaIbHBIM IoKa3aTeJieM,
norapugma,

HeO6XO}II/IMOCTI/I BBIYUCINUTCIIBHBIC

HCIIONb3YS npu

YCTPOMCTBA,

II0JI30BATHCS OLICHKOU u
NPUKUJIKOW TMPU  NPAKTUYECKUX
pacyerax;

IIPOBOAUTH 1o U3BECTHBIM




IIPSIMOM LI€JIblE CTEIICHU YUCENl, KOPHU

HAaTypaJIbHOM CTEIIEHUM U3 4YHCell,
JorapumMpl  YMCel B TNPOCTBIX
ClIyJasx;

BBIIIOJIHATh HECJIOXKHbBIE

npeoOpa3oBaHus MEJIBIX W APOOHO-
paloHaIbHBIX OYKBEHHBIX
BBIPA)KCHU;

BBIPQXKATh B MPOCTCUIINX CITy4asX W3
paBEHCTBA OJHY NEPEMEHHYIO uepe3

ApYTHE,

BBIYHUCIATH B TPOCTBIX  CIydasx
3HAUEHUS YHCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, OCYIIIECTBIISIS
HE00X0IMMBbIE MOJICTAHOBKHU u
npeoOpa3oBaHus;

n300paxkaTh ~ CXEMaTUYECKH  Yrod,

BEIMYMHA KOTOPOTO BBHIpa)KEHA B
rpagycax;
OLICHUBATh 3HAKH CHHYCa, KOCHHYCA,

TAHI'CHCA, KOTAHI'CHCA KOHKPCTHBIX

yTJIOB.
B noBceaHeBHOM KHM3HM U TIpH
U3yYEHUH JpyTUX y4eOHBIX
MIPEIMETOB:

BBITIOJTHATH BBIYUCIICHHS npu
pelieHnn  3a7ad  [OpaKTHYeCKOro
Xapakrepa,

BBIIIOJIHATD MPAKTUYCCKUC PACUCTHI C
HCIIOJIb30BAHUEM IIPU HCO6XOI[I/IMOCTI/I

CIIPaBOYHBIX MaTepuaioB u
BBIYMCIIUTENIbHBIX YCTPOUCTB;
COOTHOCUTh  pPEaJIbHBIE  BEITUYHHBI,
XapaKTePUCTUKHI 00BEKTOB
OKPY’KaIoIlero Mupa c 170'¢
KOHKPETHBIMH YUCJIOBBIMU
3HAYCHUSIMU;

HCIOJIb30BAaTh METOJbl OKPYIJIEHUS,
OpUOMIDKEHUS ¥ TPUKUAKA — [IPU
pelIeHnn MIPAKTUYECKUX 3aja4
MOBCEIHEBHOM KU3HU

bopmynam u MpaBUJIaM
npeoOpazoBaHus OYKBEHHBIX
BBIPAYKEHHI, BKJIIOYAIOIINX

CTETEeHU, KOPHHU, JorapupMel U
TpUTOHOMETpHYECKHe (PyHKINY;

HAXOJUTh 3HAYEHHsI YHUCIOBBIX U
OyKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISS HEOOXOMMBbIe
MIOJICTAHOBKH U ITPe0Opa30oBaHus;

- N300pakaTh CXEMaTHYECKU
yrod, KOTOpPOTO
BBIDAKGHA B Tpagycax  WIH

BCJIIMYMHA

paauaHax;
— UCIIOJIb30BaTh IIPU PEIICHUN

3a1a4 TabJIUYHBIE 3HAYCHUS
TPUTOHOMETPUYECKUX byHKIni
YIJIOB;

- BBIIIOJIHATD [epeBo

BCJIMYMHBl YIJIa W3 PaJuaHHON
MepbI B TPaJlyCHYIO U 00paTHO.

B mnoBcenHEBHOW XU3HM U IIPU

N3y4YEHUU JIPYrux

y4eOHBIX
MPEIMETOB:

BBINIOJIHATH JEHUCTBUS C YACIOBBIMU
JJAHHBIMU TIPU  PELICHUU 3ajad
MPAKTUYECKOr0 XapakTepa U 3ajad
W3 pPa3IUYHBIX OOJacTel 3HaHUM,
UCIIONB3Ysl TIPH  HEOOXOIMMOCTH
CIIPaBOYHbIEC MaTepUalIbl "

BBIYMCIIUTEIIbHBIE YCTPOMCTBA;

OIICHUBATb, CpPaBHUBATH u
UCIONBb30BaTh  NpPU  PEIICHHUH
MpPaKTUYECKUX 3aJlad  YHUCJIOBBIC
3HAQUE€HMUsS]  peajbHbIX  BEIUYMH,
KOHKPETHBIC YHUCJIOBBIC
XapaKTEePUCTUKHU 00BEKTOB

OKPYXKAIOIIEero MUpa

YpaBHeHus
HepaBeHCTBAa

Pemrate nuHEHHBIE ypaBHEHUA U
HEPABCHCTBA, KBA/IpaTHbIC YPaBHCHMUS;

peuars JorapupmMuIecKie ypaBHEeHUs

- Pemarn palluOHAJIbHBIC,
IIOKa3aTCIbHBIC u

jgorapuMuyuecKue ypaBHEHUS U




Buga loga (bx + ¢) = d u mpocreiimune
HepaBeHcTBa Buja 100ax<d;

peliats IOKa3aTejIbHbIE YPaBHCHHS,
a”*= d (rme
[PEACTaBUTh B  BHUJIE
OCHOBaHHMEM d) H  MNPOCTEHIIHE
HepaBeHCTBa Buaa a‘<d (rme d
MOJKHO IIPEJCTaBUTh B BUJIE CTEIEHH C

BUA d MoxHO

CTCIICHU C

OCHOBAHHUEM a);.

MIPUBOJIUTh  HECKOJIBKO  IPUMEPOB
KOpHeH IIPOCTEUILIETO
TPUTOHOMETPUUECKOTO yYpaBHEHUS

BHJIa: sin X = @, COS X = a, tgX = a, ctgx
= a, Tme a — TaOJIMYHOE 3HAYCHHUE
COOTBETCTBYIOIIEH
TPUTOHOMETPHUECKON (PYHKIIHH.

B mnoBcenHeBHOW JKM3HM U IIpHU
W3y4YEHUU JPYIUX IIPEIMETOB:

- COCTaBJIATh u pewiaTth
YpPaBHEHUS W CHUCTEMBl YPAaBHEHUU
pu peuieHun HECJIOKHBIX

IMPAKTUYCCKUX 3aaa4d

HEpPaBEHCTBA, IIPOCTEUILINE
UPPALMOHAIIbHBIE 51
TPUTOHOMETPUYECKUE YpPABHECHMUS,
HEPABEHCTBA U UX CUCTEMBI;
UCIIOJIb30BaTh METOABl PELICHHUS
YPaBHEHHH: TNPUBEICHUE K BHUIY
«IIPOU3BEACHHUE PABHO HYJIIO» WIH
«4aCTHOE pAaBHO HYJIO», 3aMEHa
[IEPEMEHHBIX;

HCIIOJIB30BaTh METOJ, HHTEPBAJIOB
JUIsl pELLICHUs] HEPABEHCTB;

— UCIONB30BaTh TpaduyecKuit

METO/I ISt MPUOIIMKEHHOTO
peLIeHus YpPaBHEHUH u
HEPaBEHCTB;

- n300pakaTh Ha

TPUTOHOMETPUYECKON OKPYKHOCTH
MHOXECTBO PELICHUN NPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHUMN U

HEPaBEHCTB;
— BBITIOJHATE OTOOp KOpHEH
ypaBHEHUU 158105 peleHuit

HCPaBCHCTB B COOTBETCTBUU C

JOIMOJIHUTCIIbHBIMU  YCIIOBUSAAMU U

OTpaHUYCHHUAMMU.

B mnoBcegHeBHOM KH3HM U npu

N3y4YEHUU JIPYrux y4eOHBIX
IIPEAMETOB:
- COCTAaBJIATH M pelarhb

YpaBHEHUs, CUCTEMBI YPAaBHEHHU U
HEPaBEHCTBA INPHU PEIICHHUH 3a1ad
JIPYTUX y4eOHBIX MPEAMETOB;

- HCIIONb30BaTh YPaBHEHUS U
HEPaBEHCTBA Il IOCTPOEHHS U

HUCCJICIOBAHMS MPOCTEUIIINX
MaTeMaTHUYECKHX MoJielIer
peanbHbIX CUTYyalHil AN
MPUKJIAJHBIX 3a/1a4;

- YMETh  UHTEPIPETUPOBATH
MOJTyYECHHBIIN npu pelmeHumn
YpaBHEHUsI,  HEPAaBEHCTBA  WJH

CHCTEMBI pe3yJIbTaT, OLEHUBATh €ro
npaBgornonodue B KOHTEKCTE

3aIaHHON peajbHOW CUTYallUH WIH




MPUKIAAHOMN 3a1a4n

DOyHKIUUHA

OmnepupoBarb Ha 0a30BOM ypOBHE
MOHATHSIMHU: 3aBHCHUMOCTH BEJIMYHUH,
GyHKIMS, apryMeHT W 3HauYCHHE
dbyHKIIMKM, O0JacTh OMNpEACICHUS |
MHOXKECTBO  3HAYCHHWH  (YHKIUH,

rpaduk 3aBUCUMOCTH, rpadux
¢byHKIUH, HyJIU ¢byHKIUY,
MIPOMEKYTKH 3HAKOMOCTOSIHCTBA,
BO3pacTaHHe Ha YHCIOBOM

MPOMEKYTKE, yObIBAHHE HA YMCIOBOM
MIPOMEXKYTKE, HauOoJbIICe u
HavMeEHbIee 3HaYeHHE (YHKIUH Ha
YHCIIOBOM MPOMEXYTKE,
nepuoanyecKas QyHKIIHS, TIEPUOI;

orepupoBath Ha 0a30BOM YpOBHE
MOHATUSAMH: TIpsMasi W oOpaTHas
MIPONOPIIMOHAIEHOCTh JMHEWHAa,
KBaJpaTu4Has, JorapupMuueckas u

IIOKa3aTebHas GyHKIUY,
TPUTOHOMETPUYECKHE (DYHKIIUHU;
pacrno3HaBarhb rpaduku
JIEMEHTApHBIX (YHKIMHA: TpSIMOH U
oOpaTHOH IIPONOPLUOHAIBHOCTH,
JINHEWHOH, KBaIpaTUYHOM,
Jorapu(MUUECKO W TOKa3aTeIbHOU
GbyHKIUH, TPUTOHOMETPUYECKUX
bynxumii;

COOTHOCHUTH TpaUKH 3JIEeMEHTAPHBIX
¢byHkuui: mpsamMod W oOpaTHOU

MPONOPLIUOHAIIBHOCTH, JIMHEWHOM,
KBaJpaTUYHOM, JorapupMuveckoil u
[I0Ka3aTEIbHOU byHKUUH,

TPUTOHOMETPUUECKUX  (QYHKIUH C
(dhopMynamMu, KOTOPBIMU OHH 3a/1aHBI;
HaxXoIUTh MO rpaduky MnpuOIMKEHHO
3HaueHus (QYHKIUM B  3aJaHHBIX
TOUKAX;

OlpeNeNiATh 10 TpaduKy CBOMCTBa
byHKIMN (mynn, IIPOMEXYTKH
3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
MOHOTOHHOCTH,  HauOojiblIue U
HauMEHbBIINE 3HAYEHUS U T.11.);
CTPOUTHh JCKM3 Tpaduka (QyHKIUH,
YIOBJICTBOPSIIOIEH  NPUBEIEHHOMY

OnepupoBatb MOHSATUSIMU:
3aBUCHMOCTh BEJIMYWH, (QYHKIHS,
apryMEHT W 3Ha4yeHue (QYHKIUH,
o0nacth OTIpeIeIICHUS u
MHOXECTBO 3HAa4YeHUH (YHKIIUH,
rpaguk  3aBUCUMOCTH, Tpaduk

¢byHKuuy, HYJIU ¢byHKuy,
NPOMEXYTKH  3HAKOIOCTOSIHCTBA,

BO3pacTaHHe Ha YK CIOBOM
IIPOMEKYTKE, yObIBaHUE Ha
YK CI0OBOM IIPOMEXYTKE,

HauOoJNblllece M HaWMEHbIIee
3Ha4YeHUE (DYHKIUM Ha YHCIOBOM
MIPOMEKYTKE, MepUOINIecKast
GyHKIWS, TEpUON, YeTHas W
HedeTHast QyHKINH;

OTIEpPHPOBATH TOHATHAMU: TIpsSMast
1 00paTHasi MPOMOPIMOHATIBLHOCTD,

JTUHEHHas, KBaJJpaTUyHasl,
norapudmuueckas u
MoKazareabHas byHKIUY,

TPUTOHOMETPHUECKUE (PYHKINH;

- OIIPEETATh 3HA4YCHUE
(GYHKLIMU [0 3HAYEHUIO apryMeHTa
IpU pa3IUYHbIX Croco0ax 3aJaHus
dyHKIHH;

- CTPOUTH rpaduku
U3YUEHHBIX (DYHKIIHIA;

ONMUCBHIBaTh MO Tpaduky H B
IPOCTEHIINX Cllydasx 1o ¢opmyre
MOBE/JEHUE M CBOICTBa (YHKIUH,
HaXOJUTh MO Trpa@uKky GYHKIUH
HauOoNbIIIE W HAaWMEHBINE
3HAYCHUS;

CTPOUTBH 3CKU3 Trpaduka (yHKINH,
YJIOBJIETBOPSIOIIEH NPUBEICHHOMY
HaOopy yclOBUH  (TIPOMEXYTKH
BO3pacTaHMs/yObIBaHUs, 3HAUYECHUE
(GYHKINU B 3aJJaHHOW TOYKE, TOYKH
OKCTPEMYMOB, aCHUMIITOTHI, HYIU
GYHKIMH ¥ T.1.);

pemarh ypaBHEHHS, TNpOCTEHIITe
CHUCTEMBl ypaBHEHMH, MCIIOJIb3Ys
CBOMCTBA (PYHKIUH U UX TPAPHKOB.




Habopy (mIpoMexXyTKHI

Bo3pacTanusi / yObIBaHUS, 3HAUCHUE

YCIIOBUH

(GYHKIIMU B 3a/JIaHHON TOYKE, TOYKH
AKCTPEMYMOB H T.II.).

B noBcenHeBHOW JKM3HM W MOpHU
M3y4YEHUHU JPYTUX MPEIMETOB:
ompenenaTh 1Mo TpadukaM CBOWCTBA
peanbHBIX MPOIECCOB U 3aBUCUMOCTEN
(maubonbIue u HaMMEHBIIINE
3HAUYEHMS, MPOMEXKYTKH BO3pacTaHUs
u yObIBaHUS, IIPOMEXYTKH
3HAKOIOCTOSIHCTBA M T.I1.);
HHTEPIIPETUPOBATH
KOHTEKCTE KOHKPETHOM MPAKTUYECKON

CUTyauuu

CBOMCTBA B

B mnoBcenqHeBHON XKU3HM W IIPU

JIpYTUx y4eOHBIX

U3Y4EHUU
IIPEAMETOB:

- OTIpeNeNATh Mo rpaduKamM H

UCTOJNB30BaTh  JJISI  pEIICHUs
NPUKIAIHBIX  3aJad  CBOMCTBA
peanbHBIX MPOIIECCOB u
3aBUCUMOCTEH  (HamOoJsbIIe W
HaMMEHBIIIHE 3HAYCHUS,
NPOMEKYTKH  BO3pacTaHusi |

yObIBaHUSI (YHKIIUH, MPOMEKYTKH

3HAKOIOCTOSIHCTBA,  ACHUMIITOTHI,
HEpUOA U T.I1.);
= UHTEPIPETUPOBATH

CBOMCTBA B KOHTEKCTE KOHKPETHOU
MPAKTUYECKOUN CUTYALUU;

— OmpeAensaTe Mo rpaduxam

npocTeiiimme XapaKTePUCTHKU
MEPUOIUYECKUX  MPOIIECCOB B
OMONIOTUH, DSKOHOMHKE, MY3bIKE,
paguocBsizM W 1p. (aMIUIUTYyHA,
Nepuo U T.11.)
DJ1eMeHThI OnepupoBath Ha 0azoBoM ypoBHe | OnepupoBath MOHSTUSIMHU:
MATeMAaTHYeCKOr0 | MOHATUSMU: MPOU3BOAHAS (YHKIIUU B | MPOU3BOAHAS (YHKIMU B TOUKE,
aHaJmu3a TOUKe, KacaTelbHass K TpaduKy | KacaTelbHas K rpaguky (yHKIIHH,

(GyHKIUY, TPOU3BOIHAS QYHKIIUH;

OTIpeNIeNIATh 3HAYCHHE MPOU3BOIHON
(GYHKIIMM B TOYKE IO H300pakKeHUIO
KacaTeJIbHON K rpaduky,

MIPOBEICHHOM B 9TOM TOUKE;

peuiaTtb HCCJIOXKXHBIC 3agauu Ha
MIPUMCHCHUC CBA3U MCKIAY
MMPOMCIKYTKaMU MOHOTOHHOCTHU n

TOYKaMH 3KCTpeMyMa (YHKIHMH, C
OIHOM CTOpPOHBI, U MPOMEXYTKAMHU

3HAKOIOCTOSIHCTBA u HYJSIMU
MPOU3BOJHOM ATOW (QYHKIMHM — C
JIPYroi.

B nmnoBcenHEBHOM JKM3HM M IpHU
U3Y4YEHHUH JPYTUX IPEIMETOB:
MOJNB3YsSICh  TpaUKaMH, CpPaBHUBATbH
CKOpPOCTH BO3PaCTaHUs (pocra,

IOBBIIICHWA, YBCJIIMYCHUA U T.H.) 058

MIPOU3BOIHAS (PYHKIINH;

BBIYHUCIISATh MIPOU3BOJIHYIO
OJIHOYJICHA, MHOTOYJICHA,
KBaJIpaTHOT'O KOPHS, MPOU3BOJIHYIO
CYMMBI (DYHKIIHIA;
- BBIUUCIATh  HPOU3BOJHbBIE
DIIEMEHTAPHBIX (DYHKIMH ©  HX
KOMOMHAIIHI, WCTOJIb3YS
CIpaBOYHBIE MaTE€PHAJIbI;

— HCCIIEIOBATh B MPOCTEUIINX

Ciydasx GbyHKIIIN Ha
MOHOTOHHOCTB, HaXOJUTb
HauOoNpIIME U HaWMEHbIIUE
3Ha4eHUsT  (YHKUMHA,  CTPOUTh
rpaguKu MHOT'OYJIEHOB u
MPOCTEHIINX paloHaIbHBIX
GyHKIIMI ¢ HCIOJNB30BaHUEM
anmapara MaTeMaTH4eCKOro
aHaIM3a.




CKOpOCTH yObIBaHUS (manmenwus,

CHIDKEHMsSI, YMEHBIICHUS U T.IL.)
BEJIMYHMH B PeaJbHBIX MpoIleccax;

rpaduKu
IPOLIECCOB W 3aBUCHMOCTEH C WX
OITUCAHUSIMH, BKJTFOYAIOIIIMHU
XapaKTEPUCTHKH CKOPOCTH M3MEHEHUS

(OBICTPBIN POCT, TUTABHOE MOHUKEHUE

COOTHOCHUTH PCATBbHBIX

U T.IL);
rpaduKu
MIPOIIECCOB JUISI PEIICHHUST HECIOKHBIX

HCIIOJIB30BaTh PCAJIbHBIX

MPUKIAIHBIX 33Jlad, B TOM YHCIIE
orpeaensis mo rpaduky cKopocTs Xoaa
npoiecca

B mnoBcenqHeBHON XKU3HM W IIPU

JIpYTUx y4eOHBIX

U3YYCHHUH
MPEIMETOB:
peliath MPUKIAJHBIC 3a0a4d W3
OuoI0ruu, busuku,

OKOHOMHMKH M APYIuX IPEAMETOB,

XUMHH,

CBA3aHHBIE C  HCCIIEJOBAaHHEM
XapaKTEPUCTUK peabHBIX
IIPOLIECCOB, HaxO0XJICHUEM
HauOOJIBIIMX U HAUMEHBIIUX

3HAYEHUH, CKOPOCTH U YCKOPEHHUS

Crarucruka
Teopus
BEPOSATHOCTEN,
JIOTUKA
KOMOMHATOPHUKA

u

U

OmnepupoBarb Ha 0a30BOM YpOBHE
OCHOBHBIMH OIMHUCAaTCIbHBIMU
XapaKkTepUCTUKaAMU YHCIIOBOIO
Habopa: cpemHee apuMETHUECKOE,

MearaHa, HauOoJIbIllee ¥ HAMMEHBIIIEE
3HAYEHHS,;

orepupoBaTh Ha 0a30BOM ypOBHE
MOHATHSIMH: YacTOTa M BEPOSITHOCTh
COOBITHS, CITY4aiHBIN BBIOOP, OTIBITHI C
PaBHOBO3MOXKHBIMH ~ 3JICMEHTAPHBIMU
COOBITHSIMHY;

— BBIYUCIIATH BEPOATHOCTH
COOBITHII Ha OCHOBE IOJCYETa YHCIIa
HCXOJIOB.

B mnoBcenHeBHOW JKM3HM U MpPH
W3YYECHUU JPYTUX MPEIMETOB:
OLICHUBATh W CPaBHHUBATh B IPOCTBHIX
CIIly4asiXx BEpOSTHOCTH COOBITHIA B
peaNbHOM )KU3HH;

YUTaTh, COIIOCTABIATh, CPaBHUBATH,
MHTEPIPETUPOBATH B MIPOCTHIX
CIIy4asix peanbHbIe JTAaHHBIE,

MpeACTaBICHHBIE B BHUJE TaOJMHII,

nuarpamm, rpaukos

U T.IL;
UHTEPIIPETUPOBATh  MOJYYCHHbIE
pE3yJIbTaThI

— HNmers npencraBineHue o
JUCKPETHBIX WM HENPEPBIBHBIX
CIIy4aiHbIX BEJIMYHMHAX "

pacnpeieNieHusX, O He3aBUCUMOCTH
CIIyYaHBIX BEJIUYMH;

— UMETh MpEACTaBICHUE O
MaTEeMaTUYeCKOM  OXHJIAHUU |
JIUCTIEPCUU CITyYailHbIX BEJTUYMH;

— UMETh TMPEACTABICHUE O

HOPMAJIbHOM  paCHpeacICHUU U

puMepax HOPMAaJIbHO
pacupeaeneHHbIX CIIy4aiHbIX
BEJIUYMH,

MOHUMATh CYTh 3aKOHAa OOJBIINX
yucel ¥ BBIOOPOYHOTO MeToja
HU3MEPEHHUS BEPOSTHOCTEN;

UMETh MIPEACTABICHUE 00
YCJIOBHOUW BEPOSITHOCTHU U O MOJHOM
BEPOATHOCTH, IIPUMEHATh HX B
pELIEHNH 3a1ay4;

MMETh TMPEJICTABICHUE O BaXHBIX
YaCTHBIX BHJAX PACHPENCIICHUN W
MIPUMEHSTh UX B PELICHHUH 3a]1a4;

- WMETh TMPEIACTABIECHUE O
KOppESILIMKM CITyYalHbIX BEJIHYHH,

0 JINHEWHOW PErpecCum.

B mnoBcenqHeBHON XKU3HM U IIPU
U3Y4YEHUU JPYTUX NPEIMETOB:
- BBIYUCIIATh WU OLEHUBATH




BEPOSITHOCTH COOBITHI B peaabHOMN
JKU3HU;

— BbIOMpAThH MOJXOJISAIIHE
METO/IBI MIpEICTaBICHUS "
00paboTKH JaHHBIX;

— YMETb pellaTh HECI0XKHbIE
3aJaud Ha TPUMEHEHHE 3aKOHa
OOJIBIIMX 4YHCEI B COLMOJOIHH,
CTPaxOBaHWH, 3JPAaBOOXPAHCHUH,
o0ecrieyeHun 0e30macHOCTH
HAaCEJICHU B YpE3BBIYANHBIX
CUTYaIUAX

TexcToBBIE
3ada4u

Pemarp  HECNOXXHBIE  TEKCTOBBIE
3a/la4¥ pa3HbIX TUIIOB;

— aHAIU3UPOBATH yCIIOBUE
3a/1a4yM, MPU HEOOXOJUMOCTH CTPOUTH
JUIS €€ pelIeHHs MaTeMaTHYeCKYIo
MO/IeJIb;

— MOHUMATh U UCIOJIb30BATh IS
peumieHus  3amayd  UHGOPMAIHIO,
MIPE/ICTABJICHHYIO B BHJIE TEKCTOBOW U
CHMBOJIBHOM 3amyiCH, CXEM, TaOJIMII,
auarpamm, rpaukoB, pUCYHKOB;

- JIEHCTBOBATh 1O AITOPUTMY,
CoJiep>KalieMycsl B yCIIOBUU 3a1auu;

- UCIIOJIb30BaTh JIOTUYECKHE
paccyXaeHusl IPU PelIeHUH 3a/1a4H;

- pabotatb ¢  U30BITOYHBIMHU
yCIOBUSIMH,  BbIOMpas U3  Bcell
nH(popMaluY, JTaHHbIe, HEOOXOAUMbIE
JUISL pEIIeHUs 3a/1auH;

- OCYIIECTBIIATh HECJIOXKHBIN
nepebop  BO3MOXHBIX  pEIICHUH,
BBIOMpass M3 HUX ONTUMAIbHOE II0
KpuTepusiM, CcQOpPMYIHUPOBAHHBIM B

YCIIOBHH;
- aHaAJTU3UPOBATh U
UHTEPIPETUPOBAThH NOJIyYEHHbBIE

pelieHns B KOHTEKCTE  YCIIOBHS
3a1aud, BBIOMpATh  pEUICHHs, He
MIPOTUBOpPEYAIINE KOHTEKCTY;

pemaTh 3aa4yd Ha pacdyeT CTOMMOCTH
MIOKYTIOK, YCIIYT, MO€3/10K U T.IL.;
pemars HECJIOKHbBIE 3aJa4H,
CBSI3aHHBIE C JIOJIEBBIM YYacTHEM BO

- Pemate 3amaum  pasHbIX
TUIIOB, B TOM YHCIIE 3aJadu
HOBBIIIEHHON TPYIHOCTH;

- BBIOMPATh  ONTHMAJBHBINA
METO/I peneHus 3aa4u,
paccMaTpuBasi pa3IMyHble METO/IBI;
- CTPOUTH MOJIENIb PEIICHHS
3aJ1auu, MPOBOJUTH JIOKa3aTeIbHbIC
paccyX/1eHus;

- pemaThb 3ajauu,
TpeOyromue mnepedopa BapUAHTOB,
IIPOBEPKU yCIIOBHIA, BbIOOpA
ONTUMAJIBHOTO Pe3yibTaTa;

- aHaM3UPOBAThH "
MHTEPIPETHPOBATh pE3yIbTaThl B
KOHTEKCTe yCJIOBHUS 3ajauu,
BBIOMPATH peleHus, HE
IPOTHBOpEYAIE KOHTEKCTY;

- MEPEeBOIUTh TIPU PEIICHUH
3ajjaul  MHPOPMALUI0 U3  OIHOM
(dbopMBI B JIpYTyl0, UCIOJB3YS MPH
HEOOXOMMOCTH CXEMBI, TAOJHUIIB,
rpaduKu, TMarpaMmsl;

B mnoBcenHEeBHOW XU3HM W TIpH
W3Y4YEHUU JPYTUX MPEIMETOB:

- peuaTtb MIPAaKTUYECKUE
3aayd M 3304 U3 JPYIruX
IIPEAMETOB




BIAJCHUU (UPMOH, TPEANPUATHEM,
HEJIBUYKUMOCTBIO;

peuiaTh 3a/1a4yu Ha MPOCThIE MPOLICHTHI
(cuctembl CKHUJOK, KOMHUCCHM) M Ha
BBIUMCIICHUE CJIOXHBIX IPOIIEHTOB B

Pa3INYHBIX cxemax BKJIa/I0B,
KPEIUTOB U HITOTEK;

pemiath NpaKkTHYeCKHE  3aJa4H,
TpeOyroriue MCIOJI30BAHUS
OTpULATCIIbHBIX YUCCII: Ha
ONpeleJICHUe  TEeMIepaTypbl,  Ha
OIpe/ieTICHUE MOJIOKCHHUS Ha

BpeMEHHOW ocH (40 Hamed 3pel U
Mociie), Ha JBIKEHUE JICHEKHBIX
CpEICTB (mpuxon/pacxon), Ha
ornpezeNeHue rIyOuHbI/BBICOTHI H T.I1.;
WCIIOJIb30BaTh MOHATHE MaciITaba Jis
HAXOXJEHUSI PACCTOSIHUWA WU JUJIMH HA
KapTax, IUIaHaX MECTHOCTH, IUIaHaX
MMOMEIIIEHUH, BBIKPOWKaX, MpU padoTe
Ha KOMITBIOTEPE U T.II.

B noBcenHeBHOW JKM3HM U IpHU
W3YYEHUU JPYTUX MIPEAMETOB:

- pemarb HECJIOKHBIE
MPAKTUYECKUE 3a7a4l, BO3HUKAIOLINE
B CUTyalUsIX OBCEAHEBHOM KU3HU

I'eomerpus

OnepupoBarb Ha 0a30BOM ypOBHE

MOHSATUSIMMU: TOYKa, npsiMas,
IIOCKOCTh B MPOCTPAHCTBE,
MapayieIbHOCTh "
HepHeHHI/IKYJ'ISIpHOCTI) pr[MI)IX nu
MIIOCKOCTEH;

pacmo3HaBaTh OCHOBHBIC BUBI

MHOTOTPaHHUKOB (IIpU3Ma, MUPaMH/JIA,
IIPSIMOYTOJIbHBIN
Ky0);

n300paxaTh Hu3ydaeMble QUTYpbl OT

MnapajuICJICTIMIIC,

PYKM M C TPUMEHEHHEM MPOCTHIX
YepTEeKHBIX HHCTPYMEHTOB;

nenath (BBIHOCHBIE) TIOCKUE YEPTEHKHU
U3 PUCYHKOB TMPOCTBIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;
U3BJIEKATh UHpOPMALINIO 0
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX

¢durypax, MPEACTABICHHYIO Ha

OnepupoBaTh MNOHATHAMU: TOYKa,
npsmas, IUIOCKOCTh B
MPOCTPAHCTBE, MApAIICILHOCT M
NEPIEHINKYISIPHOCTh TIPSIMBIX U
IIOCKOCTEI;

NPUMEHSTh ISl pelIeHus 3amad
reoMeTpuueckue  (akThl,  eciu
yCIOBHUS TpPUMEHEHHs 3aJaHbl B
SBHOH popme;

pemiaTh 3a7a4d Ha HaXOXKICHHE
TE€OMETPHYECKUX  BEJIMYUH  TI0
o0pasmam Wwin aaropuTMam;

nenatb  (BBIHOCHBIE) — IUIOCKUE
YepTEe)KU U3 PUCYHKOB OOBEMHBIX
¢buryp, B TOM 4Hcie pUCOBaTh BUJ
CBEpXy, COOKY, CTPOUTH CEUEHUS
MHOT'OI'PaHHHKOB;

U3BJICKaTh, HWHTEPIPETHPOBATH U

npeoOpa3oBbIBaTh MH(POPMAILIUIO O




YepTekKax U PUCYHKAX;
npuUMeHsITh Teopemy I[ludaropa mpu
BBIYMCIICHUH 3JIEMEHTOB
CTepeOMETPUIECKUX (PUTyD;

HAaXOOUTh OOBEMBI U  IUIOIIATU
MOBEPXHOCTEMN MPOCTEUIIINX
MHOTOTPAaHHUKOB C  MPUMEHEHUEM
(opmyu;

pacrno3HaBaTb OCHOBHBIE BHUJABI TEl
BpalmieHus (KOHyC, MIIUHAD, chepa u
1rap);

HaXOMUTh OOBEMBI W  TUIOIIATA
TOBEPXHOCTEHN MPOCTEUIIINX
MHOTOTPAaHHUKOB U TeNl BpallleHUs ¢
MpUMEeHEeHHEM (HOPMYIL.

B noBceaHeBHOM KHM3HM U IIpH
HU3YYEHUH IPYTUX IIPEAMETOB:
COOTHOCHUTH abCTpaKkTHBIE
TCOMCTPHUICCKUC TOHATHA U (1)aKTI)I C
PCAJIbHBIMHA KU3HCHHBIMU 00BbEKTAaMHU
U CUTYallUsIMHU;

HCII0JIb30BATh CBOICTBa
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢buryp s perieHus TUIOBBIX 3a/ad
MIPaKTUYECKOrO COJIEPIKAHMUS;
COOTHOCUTH IUIOIIAIM TOBEPXHOCTEHN
TEJ1 OJIMHAKOBON (hOpMBI pa3iIMuHOTO

pasmepa;
COOTHOCHTH 00BEMBI COCYyZIOB
OJIMHAKOBON  (hOpMBI  pa3IMYHOTO
pa3mepa;

olleHUBaTh  (GopMy  MPABUIBHOTO
MHOTOI'paHHHKA [10CJIE CIIUJIOB, CPE30B
u T.01. (OmpenensiTh  KOJUYECTBO
BEpIINH, pedep U rpaHeil MOTyYeHHBIX
MHOTOTPaHHUKOB)

reOMETPUUYECKUX ¢burypax,
NPECTAaBJICHHYIO Ha YepPTexkKax;

PUMEHSTh reoMeTpUYECKUe
(baxThl 115 pemeHus 3aaad, B TOM

YHUCJIC npearojaararommux
HECKOJIBKO IIaroB pCIICHUA,;

OIIMCBhIBATb B3alMHOC
PpacCIioJIOKCHHEC IIPpAMBIX u

IIJIOCKOCTEMN B IIPOCTPAHCTBE;
dbopMynmupoBaTh ~ CBOWCTBAa  H
NpU3HAKH QUTYD;

JIOKa3bIBaTh TE€OMETPHUYCCKUE
YTBEPIKICHHUS;

BJIAJIETh CTaHIapTHOU
KJ1accuukamnmen
IIPOCTPAHCTBEHHBIX buryp
(mMpamMuIbl, IIPU3MBI,
napajuleJenune/sibl);

HaXOJUTh OO0BEMBI M IUIOLIA]U
ITIOBEPXHOCTEN reOMETPUYECKUX
TN ¢ IPUMEHEHUEM (hOPMYIL;
BBIYUCIISITh PACCTOSIHUSL U YIJIbl B
IIPOCTPAHCTBE.

B mnoBcenHeBHOW KU3HM W TIpH
H3YYECHUH JPYTUX MPEIMETOB:
HUCIOJIb30BaATh CBOMCTBA
reOMETPUYECKHUX ¢buryp JUIst
pCHIeHI/ISI 3aga4 npaKanecxoro
XapakTepa M 3aJad U3 JpYrux
obnacreii 3HaHUI

BekTops!
KOOPAUHATHI
NPOCTPAHCTBE

B

— OnepupoBaTth Ha  0a30BOM
YpOBHE MOHSTHEM JIeKapTOBBI
KOOpJUHATHI B IPOCTPAHCTRBE,

- HaXOJUTh KOOPIWHATHI
BEPIIMH Kyb0a M MPSIMOYrOJBHOTO
napajuiesnenumneaa

— OnepupoBaTh  MOHATUIMH
JIEKapTOBBI KOOPIMHATHI B
MPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOpa, PABEHCTBO  BEKTOPOB,
KOOPJMHATBI BEKTOPA, YIOJl MEXKITY
BEKTOpaMHU, CKaJISIpHOE
MIPOU3BEJICHUE BEKTOPOB,
KOJUJIMHEApHbIE BEKTOPHI;




- HaxXOJIUTh paccTosiHHe
MEXIY JBYMS TOYKaMH, CyMMYy
BEKTOPOB U NPOU3BEICHUE BEKTOPA
Ha 4MCJIO, YIOJI MKy BEKTOPaMH,
CKaJIIpHOE IIPOU3BEICHHUE,
packiaapiBaThb BEKTOp IO JIBYM

HEKOJUIMHEAPHBIM BEKTOpaM;

- 3a/1aBaTh IIJIOCKOCTH
YpaBHEHUEM B JIEKapTOBOM
CUCTEME KOOPJIMHAT;
- peuaTth pocTeume
3alayd  BBEIACHUEM  BEKTOPHOIO
Oa3uca
Hcropus - OnuceiBaTh OTJI€TIbHBIE | — IIpencraBnsaTs BKJIaJl
MaTeMaTHKH BBIJAIOIIMECS pe3yabTaThl, | BBIIAOIIKMXCA ~ MAaT€MAaTHUKOB B
IIOJIy4YEHHbIE B XOJ€  pPa3BUTHUSA | pa3BUTUE MaTEMaTUKM M HHBIX
MAaTE€MAaTHKU KAK HAyKH; Hay4yHBIX o0acrei;
- 3HaTh IIPUMEPBI | — IIOHUMAThb pOJIb
MaT€MaTHYECKUX OTKPBITMM M HX | MATEMAaTHKHU B pa3BuTuu Poccun
ABTOPOB B CBS3U C OTEYECTBEHHOU WU
BCEMHUPHOM UCTOPHUEH;
- IIOHUMATh POJIb MAaTEMATHKU B
pa3Butuu Poccun
Metoasl - IIpumMeHnATH U3BECTHBIE | — Hcnons30Batb  OCHOBHBIE
MaTeMaTHKH METOABl NPHU PELICHUN CTAHJIAPTHBIX | METOJBI JI0Ka3aTeIbCTBa,
MaTeMaTHYECKUX 3a7ad4; IIPOBOJUTH  JIOKA3aTEIbCTBO U

- 3aMedarb M XapaKTepU30BaATh
MAaT€MaTUUYCCKHUE 3aKOHOMCPHOCTH B
OKpY>KaloIleH TeMCTBUTEIbHOCTH;

- MPUBOIUTH MIpUMEPBI
MaTEMATHUYCCKHUX SaKOHOMepHOCTeﬁ B
pupoie, B TOM qucie
XapaKTEPUIYIOITUX KpacoTy u
COBEpIIEHCTBO OKPYKAIOIIEro MUpa U

HpOH3B€I[CHHI>i HCKYCCTBa

BBITIOJIHATH OHpOBCp)KCHI/Ie;
— HpI/IMeHSITI) OCHOBHBIC
METOAbI pemeHI/m MATCMATHUYCCKUX
3a/1a4;

- Ha OCHOBC MAaTeMaTHYCCKUX

3aKOHOMEPHOCTEH B NIPUPOAE
XapaKTepu3oBaTh  Kpacoty |
COBEpILEHCTBO OKpY’KaIoIIero

MHpa U IIPOU3BEACHUN UCKYCCTBA;
— IIPUMEHSATH pocTenme
IIpOrpaMMHBIE cpencTsa u
AJIEKTPOHHO-KOMMYHUKAIIMOHHbIE

CHUCTEMBI pu peLIeHU

MATEMAaTHYCCKUX 3aJa4




TEMATHYECKOE IINTAHUPOBAHUE

11 kiaace
Ko.1-Bo
Conep:xanue Bcero

Ne ni/n JacoB
IMoBTOpenue kypca matemaTuku 10 kiacca 8 9
Aomunucmpamuenasn 6xXo0Has KOHMpPOabHas paboma 1

1 Tpuronomerpudeckue pyHKIUN 18 19
Konmponvnasa paboma Nel no meme 1
«Tpuzonomempuueckue pynkuyuuy

2 KoopauHaThl TOYKH U KOOPAMHATHI BEKTOpa 8 9
Konumponvnas paooma Ne2 no meme «Koopounamot 1
MOYKU U KOODOUHAMbL 6EKMODA)»

3 CkaJgsipHoe npoun3Be/ieHUE BEKTOPOB. JIBu:keHusl. 9 10
Konumponvnaa paooma Ne3 «Memoo koopounam ¢ 1
npocmparncmee. /leuricenus»

4 IIpousBoaHas 1 ee reoMeTPHYECKHH CMBICJI 18 19
Konumponvnas paooma Ne 4 no meme «Ilpouszeoonasn u ee 1
2C0MEMPUYECKUTL CMBICIL)

5 IIpumeHeHne MPON3BOAHOM K HCCJICAOBAHNIO (pyHKIM I 20 21
Konumponvnaa pavoma Ne 5 «Ilpumenenue npouzeoonoii K 1
UCCAeO08AHUIO DYHKUUILY)

6 nauuap, KoHYyC, mWap 15 16
Koumponvnaa paooma Ne6 no meme «llununop, xomnyc, 1
wapy

7 HNurerpan 15 16
Konumponvnas paboma Ne7 no meme «Hnumezpan.» 1

8 O0BeMBI T 15 16
Konumponvnas paboma No8 no meme: «Odvemul neny 1
Aomunucmpamuenan KOHMPOJIbHAA paboma 1
(noay2o0006as)

9 KomOunaTopuka. JJjieMeHTHI TeOPUM BepOSITHOCTEM. 17 18
CrarucTuka
Koumponvnas paooma N9 no meme «Iremernnol
MAMEMAMUYECKOU CMAMUCMUKU, KOMOUHAMOPUKU U 1
Mmeopul 6eposmHoOCmen)

10 Hrorosoe nopropenne 47 51
Konumponsnaa paboma (umozoeasn) — npooHblil IK3aMeEH 8 4
¢dopme EI'3




Hmozo no anzeope 136
Hmozo no zeomempuu 68
Bcero mo maremaruke 204
MOYPOUYHOE IINTAHUPOBAHUE
Ne Hara Ne Tema ypoka IIpumeyanue
ypo NyHKTa
Kka | MO miIany| ¢pakTH y4eGHHK
YecKHu a
TEMA Nel «IOBTOPEHUE KYPCA AJITEBPBI 1 HAYAJI AHAJIN3A» (9 yacoB)
1 01.09.22 JlelicTBUTEIIbHBIC qucha.
CrenenHas QyHKIUS.
2 01.09.22 JlelicTBUTEIIbHBIC YHyCa.
CrenenHas QyHKIUS.
3 05.09.22 [TokazarenpHast (GyHKIHS.
4 05.09.22 Jlorapudmuueckas QyHKIHUSA.
5 06.09.22 Jlorapudmuueckas QyHKIHUS.
6 06.09.22 Tpuronomerpudeckue
bopmybl
7 08.09.22 Tpuronomerpuueckue dbop
MYJIBI
8 08.09.22 Tpuronomerpudeckue
yYpaBHEHWS.
9 12.09.22 Bxoaunas KOHTPOJIbHAA
pabora
TEMA Ne2 « TPUTOHOMETPUYECKHUE ®YHKIIUW» (19 yacoB)
10 12.09.22 38 O6nacte  ompeneneHus U
MHOXECTBO 3HauUCHUN
TPUTOHOMETPHUICCKHIX
GyHKIHIA.
11 13.09.22 O6nacte  ompeAelieHusT |
MHOXECTBO 3HauUCHUN
TPUTOHOMETPHUYECKHIX
byHKINH.
12 13.09.22 39 YeTHOCTD, HEYCTHOCTb,
MEPUOTUIHOCTD
TPUTOHOMETPHUYECKUX




byHKIUH.

13

15.09.22

YeTHOCTD, HEYETHOCTD,
MEPUOJUYHOCTD
TPUTOHOMETPUUYECKUX

GyHKIHA.

14

15.09.22

YeTHOCTD, HEYETHOCTb,
MePUOUYHOCTD
TPUTOHOMETPUUYECKUX

byHKINH.

15

19.09.22.

40

Caoiictea dynkmun Y = COX

u ee rpaduk.

16

19.09.22

CaoiicTBa (QyHKIHH y =COsX

u ee rpaduk.

17

20.09.22

CaoiictBa pynkuun Y = COX
u ee rpaduxk.

18

20.09.22

41

CeoiictBa Qynkmun Y =SINX
u ee rpaduxk.

19

22.09.22

CeoiictBa Qynkmun Y =SINX
u ee rpaduk.

20

22.09.22

Caoiicta Qpynkuuu Y =SINXy
ee rpaduk.

21

26.09.22

42

CaoiictBa pynkiun Y = gXx y
e€ rpaduk.

22

26.09.22

CaoiictBa pynkiun Y = gx y
e€ rpaduk.

23

27.09.22

CaoiictBa pynkiun Y = Ux y
e€ rpaduk.

24

27.09.22

43

OO6patHbie
TPUTOHOMETPHUYECKHE

GyHKIIH.

25

29.09.22

OGpartHbIe
TPUTOHOMETPHUYECKUE

GyHKIHIH.

26

29.09.22

Pemenne 3agau mno Teme
«Tpuronomerpuueckue

GYHKITII

27

03.10.22

Pemrenne 3amau 1no TeMe
«Tpuronomerpuueckue

GyHKIIHI

28

03.10.22

KonTposbnasi padora Ne 1
«Tpuronomerpuyeckue
GyHkumn»




TEMA Ne3 «<METOJ KOOPAUHAT B ITIPOCTPAHCTBE» (19 uacoB) (94 + 6 u + 4 u)

29 04.10.22 46 [IpssmoyrospHas cucrema
KOOPJIMHAT B IPOCTPAHCTBE

30 04.10.22 47 Koopounamut éexmopa

31 06.10.22 Koopounamut eexmopa

32 06.10.22 Koopounamut eexmopa

33 10.10.22 48 Céa3zb Mmedxncoy

Koopmmamamu 6E€Kmopoe u
Koop()unamamu moueK

34 10.10.22 49
Ilpocmenimue  3a0auu 6
Koopounamax

35 11.10.22 [Ipocreiimme 3a71a4u B
KOOpJIMHATAX.

36 11.10.22 Pemienye 3agau  mo TeMme
«KoopauHatsr TOYKH u
KOOPJMHATHI BEKTOPAY.

37 13.10.22 Koumponvnasa paboma Ne2

«KooparHaTel TOYKU u
KOOPJIMHATHI BEKTOPa»

CKAJIAPHOE ITPOU3BEJIEHUE BEKTOPOB (6 1)

38 13.10.22 50,51 | Yeon  mesxncoy eexmopamu.
Ckanapuoe npouseedenue
6€KMOopoe.

39 17.10.22 Ckanapnoe npou3seedenue
6€KMOopoe.

40 17.10.22 Ckanapuoe npouseedenue
6€KMOopoe.

41 18.10.22 Ckanapuoe npouseedenue
6€KMOopoe.

42 18.10.22 52 Beluncnenne yrioB  Mexay

MMPAMBIMHA U IINTIOCKOCTAMM.

43 20.10.22 53 Ypasnenue nnockocmu.




JABuxenus (4 yaca)

44 20.10.22 54-58 | llenmpanvnas cummempus.
Ocesasn cummempus.
3epkanvnasn cumMmempusi.
Ilapannenvnoiii nepenoc.
Ilpeoopazosanue noooous.

45 24.10.22 Henmpanvnaa cummempus.
Ocesasn cumMmempusi.
3epkanvnasn cumMmempusi.
Ilapannenvnoiit nepenoc.
Ilpeoopaszoseanue noooous.

46 24.10.22 Pewenue 3adau no meme
«Cranapnoe  npouszeedenue
eéekmopos. /leuscenusn.

25.10.22 Kontpoabnas pabGora Ne3
«CkansipHoe mnpou3BeJleHHe
BEKTOPOB. /IBUKeHUSN».
TEMA Ne4 «IIpounsBoaHasi M ee reomeTpruuecknii cMbic/» (19 yacoB)

48 25.10.22 44 [TpousBogHasl.

49 27.10.22 [TpousBogHasl.

50 27.10.22 [TpousBoHas.

o1 07.11.22 45 [TpousBoaHas CTETIEHHON
(GyHKIIH.

52 07.11.22 ITponsBogHas CTETIEHHON
byHKINN.

53 08.11.22 ITponsBogHas CTETIEHHON
GyHKIHIH.

54 08.11.22 46 [IpaBuna
nuddepeHIpoBaHms.

55 10.11.22 [TpaBua
nuddepeHIpoBaHms.

56 10.11.22 [TpaBuna
Qg epeHIpoBaHus.

57 14.11.22 47 ITponsBoHbIE HEKOTOPBIX
AJIEMEHTAPHBIX (QYHKITUH.




58 14.11.22 ITponsBoHbIE HEKOTOPBIX
AIIEMEHTAPHBIX (QYHKIUH.

59 15.11.22 ITpousBoHbIE HEKOTOPBIX
AIIEMEHTAPHBIX (QYHKIUH.

60 15.11.22 48 I'eomeTpuueckuit CMBICT
IIPOU3BOJHOM.

61 17.11.22 I'eomerpuueckuii CMBICIT
IIPOU3BOJHOM.

62 17.11.22 I'eomerprueckuii CMBICIT
MIPOU3BOAHOM.

63 21.11.22 I'eomeTpuyeckuii CMBICIT
MPOU3BOJHOM.

64 21.11.22 Pemenne 3agau 1no Teme
«IIponsBonHas u ee
T€OMETPUYECKUIA CMBICII.

65 22.11.22 Pemienve 3agau  1mo TeMme
«[IpousBoanas u ee
reOMETPUUECKUIT CMBICIT.

66 22.11.22 Kontpoabnasi paGora Ne 4
«IIpousBogHas H ee
reoMeTpuYecKuii CMbICT».

TEMA NeS «IIpumeHeHre Npou3BOAHON K HccjeqoBaHn0 GyHKkuuin» (21 gac)

67 24.11.22 49 Bospactanue u  yObiBaHue
byHKINN.

68 24.11.22 Bospactanue u  yObiBaHue
byHKINN.

69 28.11.22 Bospactanue u  yObiBaHue
(GyHKIIH.

70 28.11.22 50 OKCTpeMyMbl QYHKIINH.

71 29.11.22 DKCTpeMyMbl (DYHKITHH.

72 29.11.22 DKCTpeMyMbl (DYHKITHH.

73 01.12.22 o1 [IpumMeHeHne MPOU3BOJIHOM K
IIOCTPOEHHUIO rpagpuKoB
(byHKINHA.




74 01.12.22 IIpumeHeHre TpPOU3BOJHONW K

IIOCTPOEHHUIO rpaguKoB
byHKINHA.

75 05.12.22 [IpuMeHeHne MPOU3BOIHON K
MIOCTPOCHHUIO rpadukoB
GyHKIHA.

76 05.12.22 [IpuMeHeHne MPOU3BOIHON K
IIOCTPOEHHUIO rpaguKoB
byHKINH.

77 06.12.22 52 HauOonbiiee u HauMeHbllee

3HaYeHUS (PYHKIIUH.

78 06.12.22 Hawnbosnpiiee u HanMeHbIIIEE
3HA4YCHUsS PYHKIIUH.

79 08.12.22 Haunbosnpiiee u HanMeHbIIIEE
3HA4YCHUs (PYHKIIUH.

80 08.12.22 HauOospliee 1 HauMeHbIIIEE
3HA4YCHUS PYHKIIUH.

81 12.12.22 HauOospliee U HauMeHbIIIEE
3HA4YCHUs PYHKIIUH.

82 12.12.22 53 BrimykiiocTs rpaduka
(GyHKIMH, TOUKH Ieperuoa.

64 13.12.22 BrimykiiocTs rpaduka
(GyHKIMH, TOUKH Ieperuoa.

84 13.12.22 BrimykiiocTs rpaduka
(GyHKIMH, TOUKH Ieperuoa.

85 15.12.22 Pemenne 3amad 1o TeMe
«[IpruMeHenre Tpou3BOAHON K
WCCIIEIOBAHUIO (DYHKIIHI

86 15.12.22 Pemenne 3amad 1o TeEMe
«IIpumeneHune poU3BOIHON K
UCCIIEIOBaHUIO (DYHKITHI»

87 19.12.22 KonTposabnasi padora Ne 5
«IIpumeHeHHe NPOU3BOIHOM

K MCCJIeIOBAHUIO (PDYHKIIMID)

TEMA Ne6 HUJIMH/P (3 waca) u KOHYC (4 yaca) u LLIAP (9 uacoB) Bcero 16 yacos

88 19.12.22 59 [TonsiTre UIMHApA.




89 20.12.22 60 [Tnomane MIOBEPXHOCTU
UIAH]IPA.

90 20.12.22 Pemenne 3agau 1no Teme
«unuuapy.

91 22.12.22 61 [TonsiTue KoHyca.

92 22.12.22 62 [Tnomane IIOBEPXHOCTU
KOHYca

93 26.12.22 63 Y cedeHHBIH KOHYC.

94 26.12.22 Pemienve 3agau  1mo TeMe
«Konycy.
IAP U COEPA

95 27.12.22 64,65 | Cdepa u map. YpaBHeHHE
chepsl.

96 27.12.22 66 B3aumHuoe pacIoJIoKeHne
chepsl 1 MIIOCKOCTH.

97 29.12.22 67 Kacarenbnast miiockocth K
chepe.

98 29.12.22 68 [Tnomane chepsl.

99 09.01.23 69 B3anmuoe pacronoxeHnue
cdepsl U IpAMOH.

100 | 09.01.23 70,71 | Coepa, BIIMCaHHAs B
[UIHHIPHYECKYIO
MOBEPXHOCTb. Cdepa,
BIIMUCAHHAS B  KOHHUYECKYIO
MTOBEPXHOCTb.

101 | 10.01.23 72,73 | Ceuenus ATUHAPUYECKON
MMOBEPXHOCTH. Ceuenus
KOHUYECKOI MOBEPXHOCTH.

102 | 10.01.23 Pemenne 3amau  mo  Teme
«Iunusap, KOHYC U mapy.

103 | 12.01.23 KonrTposbnasi paGora Ne6
«IMIHHAP, KOHYC U 1IAP»

TEMA Ne7 «<MHTEI'PAJI» (16 4yacoB)

10 | 12.01.23 54 [TepBoobOpaznas.

4

10 |16.01.23 [TepBooOpaznas.




10 | 16.01.23 95 [TpaBuiia HaXO0XACHUS
6 epBOOOPA3HBIX.
10 |17.01.23 ITpaBuiia HaXO0XJACHUS
7 epBOOOPA3HBIX.
10 |17.01.23 56 [Tnomane KPUBOJIMHEHHOM
8 Tparenuy u HHTErpaJl.
10 |19.01.23 [Tnomane KPUBOJINHEHHOU
9 Tparenuy U HHTErpaJl.
11 |19.01.23 [Tnomans KPUBOJUHEHHOMN
0 Tparnenuy u HHTErpaJl.
11 |23.01.23 o7 Brruncnenne uHTErpaios.
1
11 | 23.01.23 58 Breuucnenne  1om@anen ¢
2 HIOMOIIBIO HHTETrPAJIOB.
11 | 24.01.23 Breuucnenune Iwiomaner ¢
3 HIOMOIIBIO HHTETrPAJIOB.
11 | 24.01.23 59 IIpuMeHeHne TPOU3BOJHONW M
4 UHTErpaia K PELICHHIO
NPAaKTUYECKHX 3a/1a4.
11 | 26.01.23 [IpumeHeHne TPOU3BOJHONW M
5 MHTErpaa K PpELIEeHHUIO
NPaKTUYECKHX 3a/1a4.
11 | 26.01.23 IIpumeHeHne TPOU3BOJHONW M
6 UHTErpaia K PELICHHIO
NPAaKTUYECKHX 3a/1a4.
11 | 30.01.23 Pemenne 3amau 1mo TeEMe
7 «MHTerpany
11 |30.01.23 Pemenne 3agau mno Teme
8 «MHTerpam»
11 |31.01.23 KonTposabnasi padora Ne 7
9 no teme «AHTerpam»
TEMA Ne§ «OBBEMBI TEJI» (16 yacoB)
12 | 31.01.23 74,75 | Iloustne oObema. QOObeM
0 MIPSAMOYTOJIBHOTO
napaenenunesa.
12 | 02.02.23 Ob6beM MPSIMOYTOJILHOTO
1 napajuieaenumnesa.




12 | 02.02.23 76 O0beM MPSAMOI IPU3MBIL.

2

12 | 06.02.23 77 O0beM UIHHIIpA.

3

12 | 06.02.23 Pemienyve 3amay Ha o00BEM

4 NPSIMO IPU3MBI ¥ IWJIHHPA.

12 | 07.02.23 78 Breruucinenne o0beMOB Tenm ¢

5 MTOMOIIIbIO OMpEJIETICHHOTO
WHTETpaIa.

12 | 07.02.23 79 O0beM HAKIIOHHON TIPU3MBI.

6

12 | 09.02.23 80 OO0BbeM TupamMuIbI.

7

12 | 09.02.23 81 O06beM KoHyca.

8

12 | 13.02.23 Pemenne 3amau Ha o0O0BEM

9 HaKJIOHHOH IIPU3MBEI,
MUPaMUJIbI U KOHYCa

13 |13.02.23 82 O6bem mapa

0

13 | 14.02.23 83 OO0BbeM 1IApPOBOTO CETMEHTA,

1 IapOBOTO CJIOS W IIapOBOTO
CeKTopa

13 | 14.02.23 OO0BbeM 1IApPOBOTO CETMEHTA,

2 [IAPOBOTO CIIOSI U IIAPOBOTO
CeKTopa

13 | 16.02.23 84 [Tnomane cheps

3

13 | 16.02.23 Pemenne 3amau 1o TeMe

4 «OOBEMBI TEI

13 | 20.02.23 Kontponbnast padora Ne8

5 «O0bemMbI TE»

TEMA Ne 9 <KKOMBHHATOPHUKA, TEOPUS BEPOSITHOCTEHM u CTATUCTHKA»
(7+6+5 = 18 yacoB)

13 | 20.02.23 60 [TpaBuiio npoun3BeaeHUS

6

13 | 21.02.23 61 [TepecranoBku

7

13 | 21.02.23 Pemenne 3amau Ha mpaBHIIO
8 MPOM3BEACHUS U MEPECTAHOBKU




13 | 27.02.23 62 Pazmenienus

9

14 | 27.02.23 63 CoueTaHus 1 UX CBOMCTBA

0

14 | 28.02.23 Pemenue 3aj1a4 Ha

1 pa3MeIeHHs U COYCTaHMUS.

14 | 28.02.23 64 bunom HeroTona

2

14 | 02.03.23 65,66 | CoObITHSL. KomMOunamuu

3 coObiTuil. IIpoTuBOIONOKHOE
coObITHE.

14 | 02.03.23 67 BeposiTHOCTB COOBITHSI.

4

14 | 06.03.23 68 CroxeHue BepOATHOCTEH.

5

14 | 06.03.23 69 HezaBucumeie COOBITHSL.

6 YMHOXEHHE BEPOSITHOCTEH.

14 | 07.03.23 70 CrarucTtuueckasi BEpOSITHOCTbD.

7

14 | 07.03.23 Kontpoabnast paGora Ne 9

8 "Kom0unnaTopuka u
3J1eMeHThI TeopHuu
BeposiTHOCTEH "

14 | 07.03.23 71 CrnyualiHble BETMYHHBI

9

15 | 09.03.23 12 LlenTpanbHble TEHIEHUINN

0

15 | 09.03.23 Pemenue 3ajau Ha

1 pacrpeeneHrue JaHHbIX

15 |13.03.23 73 Meps! pazdpoca

2

15 |13.03.23 [TpakTuKym 1o TeMe

3 "Craructuka"

MMOBTOPEHME (51 4ac)

15 | 14.03.23 Boruncnenus u

4 npeoOpa3oBaHusl.
JlelicTBUTENIbHBIEC YHCIIA

15 | 14.03.23 [IpeoOpa3oBaHue  CTEMEHHBIX,

5 UpPPaIMOHATLHBIX BEIPAKECHUH




15 |16.03.23 Tecmosas paboma

6 "IIpeobpazosanue
eviparicenui"’

15 | 16.03.23 [IpeobOpazoBanue

7 MOKa3aTeIbHbIX,
JOrapu(PMHUUECKUX BBIPKCHUH

15 | 20.03.23 [IpeoOpazoBanue

8 IMOKa3aTeIbHBIX,
norapu(pMHUUECKUX BBIPAKECHUN

15 |20.03.23 Pemenue 3ananuii EI'D o teme

9 «IIpeobpazoBanue
MOKa3aTeIbHbBIX u
JIOTapUPMHUUECKUX BBIPAKCHUI»

16 |21.03.23 Tecmosasn paooma

0 "IIpeobpazosanue
nOKa3amebHbIX u
Jnozapugmuueckux
evipasricenuir"’

16 | 21.03.23 [IpeoOpazoBanue

1 TPUTOHOMETPHUYECKIX
BBIpOKCHU I

16 | 23.03.23 [TpeoOpazoBanue

2 TPUTOHOMETPHUYECKHUX
BBIpKCHUI

16 | 23.03.23 Pewmenune 3ananuii EI'D o teme

3 «[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI»

16 |03.04.23 Tecmosas padoma

4 "Tpuzonomempuueckue
evipasicenusn u moxycoecmea'’

16 | 03.04.23 VYpaBHEHHsIT ¥  HEPABEHCTBA:

5 TUHEHbIE, KBaAPATHBIC

16 | 04.04.23 VYpaBHEHUsI W HEpaBEHCTBA:

6 TUHEHbIE, KBaJIpaTHbIE,
MPUBOIUMBIC K KBaIPATHBIM

16 | 04.04.23 Tecmosas paboma

7 "Vpasenenusa u nepasencmea'

16 | 06.04.23 HppannoHanbHble ypaBHEHUST U

8 HEPABEHCTBA

16 | 06.04.23 HppannoHanbHble ypaBHEHUST U

9 HEpaBEHCTBA




17 |10.04.23 Pewmenue 3ananuii EI'D o teme

0 «Pemenne  WppanMOHATBHBIX
YpPaBHEHUI U HEPABEHCTBY

17 |10.04.23 CamocmosmenvHhast paboma

1 "Uppayuonanvuvle ypasHeHus u
Hepagerncmaa"

17 |11.04.23 [Toxa3zaTenbpHbIC YpaBHEHUS

2

17 |11.04.23 [TokazaTenbHbIE HEPABEHCTBA

3

17 | 13.04.23 Pemenue 3amannii EI'D o teme

4 «Pemenue MOKa3aTeIbHBIX
YpaBHEHUI U HEPABEHCTB)»

17 |13.04.23 CamocmosmenvHas paboma

5 "lloxazamenvHvle ypaeHneHus u
Hepasencmea"

17 | 17.04.23 Jlorapugmuueckue ypaBHEHHS

6

17 |17.04.23 Jlorapudmudeckue HepaBeHCTBA

7

17 |18.04.23 Pemenue 3amanuit EI'D o teme

8 «Pemmenne JIOTapUMHUYECKUX
YpPaBHEHU U HEPABEHCTBY

17 | 18.04.23 Camocmosmenvras paboma

9 "Jlocapugpmuueckue ypasHeHus
u Hepagencmea"

18 | 20.04.23 Tpuronomerpuueckue

0 ypaBHEHHSI 1 HEpAaBEHCTBA

18 |20.04.23 Tpuronomerpuueckue

1 YPaBHEHUS U HEPABEHCTBA

18 | 24.04.23 Pemenue 3ananuii EI'D o teme

2 «Pemrenue
TPUTOHOMETPHUYECKHIX
YpaBHEHUI U HEPABEHCTB)»

18 | 24.04.23 Tecmosasn paooma

3 "Tpuzonomempuueckue
ypaenenus u nepasencmea'

18 | 25.04.23 Tpuronomerpudeckue

4 byHKuHN, IIOCTPOECHHE
rpauKoB

18 | 25.04.23 [IpousBoHbIE

5 TPUTOHOMETPUUYECKUX (PYHKIUIH




18 | 27.04.23 Pemtenne KMo EID

6 (3amanus Nel2)
18 | 27.04.23 CamocmosamenvHas paboma
7 "Tpuconomempuuecxkue
¢dynxyuu"
18 | 02.05.23 [TokazaTenpHas byHKIHS,
8 mocTpoeHue rpaduka
18 | 02.05.23 Jlorapudpmuueckass ~ QyHKIUSA,
9 MOCTPOCHHE TpaduKa
19 | 04.05.23 CamocmosmenvHhast paboma
0 "Uccredosanue Gdynxkyuii ¢
NOMOWbI0 NPOU3B0OHOU"
19 | 04.05.23 AKCHOMBI CTEPEOMETPUH M HUX
1 CJIEJCTBHS.
19 | 11.05.23 [TapanmnenbHOCT  TPSAMBIX |
2 MJI0CKOCTEM
19 | 11.05.23 [lepnieHAUKYIAPHOCTD  MPSIMBIX
3 U IJIOCKOCTEN
19 | 15.05.23 MHororpaHHuKH. Pemenue
4 samanuii EI'D
19 | 15.05.23 Tena BpameHus
5
19 |16.05.23 BekTopsl B mpocTpaHCTBE
6
19 |16.05.23 O0bems! Tenr. Pemerane KMo
7 EI'D (3amanus Nel4)
19 |18.05.23 [TpoGHbIH 9K3aMEH 1o
8- |- marematrke (EI'D 06a3oBblii u
20 | 23.05.23 npOoIIEHBIA YPOBHH)
2
20 | 23.05.23, Pe3epsn
3- [25.05.23
20
4
YUYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

Maremarnka: anreOpa W Hadana MaTeMaTHUYECKOTO aHallku3a, TeoMeTpus. AnreOpa u Havana
MaTemMaruueckoro aHammsza. 10 kmacc. YueOHHMK s 00I1IeoOpa3oBaTeNbHBIX OpTaHU3alUN
(6a30BbIif 1 yriyOneHHBINH ypoBHHU). B 2 wacTax; mox pen. A.I'. Mopakosuda. - M.: MHeMo3uHa,
2019.

2. Maremaruka: anreOpa 1 Hadajia MaTEMaTHYECKOTO aHalln3a, reoMeTpusi. Anredpa u



Hayajyla MaTeMaTH4YecKoro anammsa. 11 kmacc. Yd4eOHHMK 1 001Ieo0pa3oBaTEIbHBIX
opranusanuii (6a3oBblii U yriyosaeHHbI ypoBHH). B 2 vactax; mog pen. AT

Mopakosuya. - M.: Muemo3una, 2019.

3. Marematuka: anreOpa ¥ Hadaja MaTeMaTW4ecKoro aHanusa, reomerpus. ['eomerpus. 10-11
KJIacchl. YUeOHHK /715 0011e00pa3oBaTeIbHBIX OpraHu3anii: 0a30Bblid U yriyOJIeHHBIH YPOBHH /
JI.C. Atanacsn. — M.: IIpocsenienue, 2019.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOIECCA
Jlocka, IpoeKTop, KOMIBIOTED



