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COJAEPKAHUE YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A »

kiacc — 10
YPOBEHb - 6A308bl11i

Yucia ¥ BLIYMCICHHUA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuueckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMH - YUCIIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaIbHOM JKU3HH.

JelicTBuTenpHble yKciaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OTepanuu ¢ JACHCTBUTEIbHBIMHU YuciaMu. [IpuOmmkEéHHbIE BBIYUCICHHS, IPABUIa OKPYIJICHHS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenpb ¢ nenbiM nokazareneMm. CtanznaptHas (gopma 3amucH AEHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amMcu  JEHCTBUTENbHBIX 4YHCEN JJI  pPEeLICHUs
IIPAaKTUYECKUX 3a/1a4 U IPEJICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlelicTBus ¢ apudmerndaeckumMu
KOPHSIMHM HaTypaJbHON CTEIICHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

VYpaBHeHHE, KOpeHb ypaBHeHUS. HepaBeHCTBO, pemeHne HepaBeHCeTBa. MeTo1 HHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB.

Pemenne nppannoHaqbHbIX ypaBHEHUI U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaT€MaTHYECKMX 3aJad M 3aJ1ad U3
pa3INYHBIX 00JIacTe HAyKU U peabHON KU3HH.

DOyHKIUH U rpaduKu

@yHK1M, criocoOsl 3aganus GyHkuuu. ['padux pynkunu. Bzaumuo oOpaTtHble QyHKIIMH.

O6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUW ¢yHkiuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LI€JbIM Moka3areneMm. EE€ cBoiicTBa U rpaduk.
CaoiicTBa U rpaduK KOpHs N-0W CTENEHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (QYHKIMN
YHCIIOBOI'O apryMEHTA.

Havana maTeMaTH4eCKOro aHaJImu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTreabHOCTeH.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass W reoMeTpuyeckas —mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKONW MPOTrpecCUi.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonb30BaHME MPOrpeccuu Ui PEIICHHsS PEeabHBIX 3aJad
MIPUKJIAHOTO XapakKTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu HaJ MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrrapara Jis1 ONHMCaHWA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

kiace — 11
YPOBEHb - 6A308b11l

Yuciia ¥ BBIYMCICHHSA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH LHEIbIX YUCEIL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHusI U HEPaBEeHCTBA

[TpeoOpa3oBanue BEIpaKEHUH, COACPIKAIINX JIOTAPU(MBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

ITpuMeprl TPUrOHOMETPUYECKHUX HEPABEHCTB.

Iloka3aTenbHbIE ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX YpaBHEHMH. PenieHue NpHUKIaJHBIX 3alad C IIOMOIIBIO CHUCTEMBI
JUHENUHBIX YpaBHEHUMH.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHYECKUX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM KU3HU.

DOyHKIUH U rpauKu

Oyukuus. [lepuoguueckue  ¢ynkuuu. IIpomMexXyTkn  MOHOTOHHOCTH — (DYHKIIMH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HauOosbliee u HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpadUKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHU I U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTreMaTH4ecKoro aHajmsa

HenpepoiBable pyHKIIMU. MeTon HHTEPBAIOB /7Sl pELICHUS] HEPABEHCTB.

[TpousBonHas Gynkiun. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBosHbIe 3reMeHTapHBIX (QyHKIMHA. DOpPMYIIbI HaXO0XKJIEHHUsS MPOU3BOAHON CyMMBI,
IIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[TprmeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMU Ha OTPE3Ke.

IIpuMeHeHne TNpPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEro PEUICHHs B IPHUKIAIHBIX
3aJa4ax, s ONpeIeTICHHUs] CKOPOCTHU MPOoLecca, 3aIaHHOTO (GOpMYIION WU TpaduKOM.

[TepBoobOpaznas. Tabauma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuidi M (Qu3MuUecKuil cMbicia. Brpluncienue HHTErpaga 1o
¢dopmyne HeroTona—IJlelioauna.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(BA30OBBII YPOBEHB) HA YPOBHE CPEJHET O OBIIEI'O

OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpamMMbl y4eOHOro mpemmera «MartemaTHKa»
XapaKTePU3YIOTCS:

I'paxkranckoe BoCIUTaHUE:

Cc()OPMUPOBAHHOCTHIO TPAXKAAHCKOW TIMO3HMIMKA OOYyYaromerocs KakK aKTUBHOTO U
OTBETCTBEHHOI'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMH U HAa3HAYCHUCM.

[TarpuoTryeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPasKIaHCKON UACHTUYHOCTH, YBOXKEHHUS K MPOLLIIOMY U
HACTOSIIIEMY POCCUHCKONW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHHUSM POCCUUCKHUX
MaT€MaTUKOB U POCCHICKOW MaTeMaTUYECKOW HIKOJIbI, K UCIIOJIb30BAHUIO ATUX TOCTHUKECHHI B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIEroO.

DcTeTudecKoe BOCIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, peHICHWH, PaCCYXJACHHUI; BOCIPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

du3nueckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS NPUMEHATH MaTeMaTHYEeCKHWE 3HAaHUA B MHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usnueckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATUIX CIIOPTUBHO-030POBUTEIHHON
eI TEILHOCTBIO.

TpynoBoe BocUTaHHE:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM I[EHHOCTH TPYIOTIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccrHoHaTBbHON NEeITeTbHOCTH, CBS3aHHBIM C MATEeMATHKON M €€ MPHIOKCHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oyaymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy O0Opa3oBaHUIO U
camM000paz0BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HANTPaBICHHOCTH.

IKOJIOTUIECKOE BOCITMTAHIE:

c(OPMUPOBAHHOCTBIO JKOJIOTUYECKOM KYJIbTYphl, MOHUMAHHEM BIHUSHUS COLUATBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE MNPUPOJHONM U COIMAIBHOW Cpeibl, OCO3HAHUEM
r00aMbHOTO  XapakTepa JKOJOTHYECKHUX  MpoOJieM; OpHEeHTaliell Ha  MPUMEHEHUE
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MaTeMaTUYeCKUX 3HAHUN Uil pelieHusl 3a7iad B 00JIacTU OKpYXKalouleil cpespl, MIaHUpOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

[leHHOCTH HAYYHOTO MTO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOM HayKH Kak cdepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUYMMOCTH JIJIsl Pa3BUTHUS LUBUIM3AINY;
OBJIQJICHHEM SI3bIKOM MAaTEMATUKH U MAaTEMAaTHYECKOM KyIbTYpOil Kak CPEJCTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYLIECTBIISITh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO JESTEIbHOCTh MHIUBUIYATbHO
U B TpYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl y4eOHOTO npeaMera «MaremaTrukay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMlU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 obyyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UHEeCKUX, UCCAe008aMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIABISATh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACNCHUSI MOHATHUMH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PHUKAIIUU, OCHOBAaHUS 7151 00001IeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYeHNUN, YMO3aKIIIOUEHUH 110 aHAIOTHH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
U OT TPOTHUBHOTO), BBICTPAMBATh APryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJIBKO BApHUaHTOB
pelIeHus, BEIOUpaTh HanOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

bazoBble uccnenoBarenbckue JeMCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICMOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOMPOCHI, PUKCUPYIOIINE MPOTUBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE IIO0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, IpoIecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBIICHUSMU, TIPOIIECCAMMU;
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® CaMOCTOATENbHO  (OpMyIHpOBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, a TAKXKE BBIIBUTATh IPEIIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh HHPOPMAIMIO W3 HWCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAJU3UPOBATh,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTpYKTYpUpPOBaTh HH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Obuenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOI TOYKY 3pEHUS B YCTHBIX HU
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 00CYXJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
permaemMoit 3a/1a4n, BBICKAa3bIBaTh UJICH, HAIIEJICHHBIC HAa MMOUCK PEIICHHS; COTIOCTABIISTh
CBOHU CYXJIEHUS C CY)KICHUAMHU JAPYIMX YYaCTHUKOB JIMasiora, OOHapyKUBaTh pa3indne
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOIIAcHs, CBOU
BO3PAXKCHHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (pOpMaT BBICTYIUIEHHS C YYE€TOM 3a7ad IMpe3eHTAlud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHWMAaTh U UCTIOJIH30BATH MPEUMYIIECTBA KOMAaHAHON U WHANBHYATBHON PabOTHI IPH
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, TJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloThl, pacnpenensaTh BHIbl paboT, JOroBapHBAThC,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIIOEH;

e y4yacTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U MHBIE); BBIIOJIHATH CBOIO YaCTh paOOTHI M KOOPAMHUPOBATH CBOM JICHCTBHUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KPpUTEPHIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue cmvlcio8bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABIIATH IJIaH, AJTOPUTM pELICHHs 3a7aud, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4€TOM HOBOM MH(OPMALINU.

6



CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMM I103HABAaTEIbHONW pedieKcuH Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPEUICHUS MaTeMaTHYeCKON
3a]a4u;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTEH IIPH PEIICHUU 3aJa4dd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS pPe3yJbTaTOB JAESITEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTo Kypca «AnreOpa ¥ Hadaisa MaTeMaTHYECKOTO aHaIN3a» Ha YpPOBHE
cpeaHero oduiero oopa3zoBaHus JOHKHO 00ECIeUrBaTh JOCTHKEHHE CIETYIOIINX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB:

kiacc — 10
YPOBEHb - 6A308blii

Yuciia 41 BbIYUCICHUA

OnepupoBaTh MOHATHSAMH: PallMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsI U
JeCATUYHAsSL APOOB, IPOLICHTEHI.

BeinonusATes apudmMeTnueckue onepannu ¢ palioHaIbHBIMU U AEHCTBUTEIbHBIMH YHUCIIAMHU.

BeinonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIOJB3YS IpaBWIa OKPYIJIEHUs, JeNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh MOHIATUSIMH: CTEIEHb C LIEJBIM MOKa3aTeseM; cTaHAapTHas gopma 3amnucu
JeMCTBUTENIBHOTO YKCIIa, KOPEHb HATYPaJbHOM CTENEHH; MCIOJIb30BaTh MOAXOIAIIYI0 (hopMy
3alMCH JEHCTBUTEIBHBIX YHACEN ISl PEIICHUs TPAKTUUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJIa; UCIOJI30BATh
3amnuch MPOU3BOJIBLHOIO YIila uepe3 o0paTHbIE TPUTOHOMETPUUECKHE (PYHKIINH.

YpaBHeHHUs M HEpABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PALlMOHAIBHOE,
MppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BoinonuaTe  mpeoOpa3oBaHHsS ~— TPUTOHOMETPUUECKHMX  BBIP@XEHHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonuATe npeobpa3zoBaHus LIEJBIX, PAllMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEIBIX, PAIIMOHATIBHBIX U HPPALMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHSI U HEpaBEHCTBA JUISl PELICHUS] MaTeMaTUYeCKUX 3a/1ay U 33134 U3
pa3INYHBIX 00J1acTe HAYKU U peaIbHOM KHU3HH.

MogenupoBaTh peajbHble CHUTyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh NOHATUAMU: (DYHKIIHSL, CIOCOOBI 3aaHus GYHKLUHU, 007IaCTh ONpeaeIeHHS U
MHO’KECTBO 3HaUeHUN QyHKIUY, rpa@uK GYHKIH, B3aUMHO 0OpaTHbIE (PYHKIIUH.
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OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKIIMH, HYJIU (PYHKIIHH, TIPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMNA A1 pelIeHus] ypaBHEHUH .

Ctpouth W yuTaTh rpa@uKu JUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIMH, CTEMEHHOMN
(GYHKIIMY C LEIbIM TOKa3aTEJIEM.

Hcnonws3oBare rpaduku GyHKIUN I MCCICIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH TpuU
pelIeHn 3aJla4 U3 JAPYruX Y4eOHBIX MPEIMETOB M peajbHOW XU3HU; BBIpaXaTh (OopMyTaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hayana maTemMaTH4yeckoro aHajaimsa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U T'€OMETPHUYECKass
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUUYECcKas Mporpeccus, cymma
0ecKOHEYHO yObIBAIOLIECH TeOMETPUUECKON MTPOTPECCUH.

3a/1aBaTh NOCIEI0BATENIbHOCTH Pa3IMYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCHil JJIsl pEeleHUsl peabHbIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /sl ONMCaHUs pealIbHbIX IPOLECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

kiacc — 11
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Yuciia 1 BLIYUCICHUSA

OnepupoBaTh MNOHATHSIMM: HaTypaJlbHOE, I1€J0€ YHUCIO; MCIONb30BaTh MPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA TIPOCTHIE MHOKUTEIU I PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAJIBHBIM [TOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM ducia, JeCATUUHbIE U HaTypallbHbIE JIOTapU(pMBI.

YpaBHeHUsI M HEpABEHCTBA

[TpuMeHsTh CBOMCTBa CTemeHH s MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
MOHSTHAMM: [TOKA3aTEIbHOE YPABHEHNE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI I0KA3aTEIBHBIX
YpaBHEHUH U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAXKEHUH, COJIEP)KALIUX JIOTapU(PMBbl; ONEpPUPOBAThH
HNOHATUSAMM: JIOrapu(MHUUYECKOE YpaBHEHHE W HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxoauts pemenus NpocTeNnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHSAMU: CHCTEMA JIMHEWHBIX YPAaBHEHUM U €€ PEIICHHE; UCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PELIEHUS NPAKTUYECKUX 3a/1a4.

HaxoauTh pemienns npocTelnX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX ypaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHUTYyallMd Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEN0BATH IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPaQUKH



OnepupoBaTb MOHATUAMM: IepUOANYEcKas (QYHKIHSA, NPOMEXKYTKM MOHOTOHHOCTH
(GyHKLINHU, TOYKH SKCTpeMyMa (YHKIHMH, HaMOOJbIIeE M HAaWMEHbIEE 3HaUCHHsS (PYHKIUH Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BAHUS (DYHKIIUH, 3aJaHHOH rpa)uKOM.

OnepupoBaTb  MOHATUAMHU:  IpaUKH  IIOKa3aTeIbHOW,  JIorapupMuUUYecKod U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PeLICHUs] yPAaBHEHUH M HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs] CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBate rpaguku (QyHKUMN A7 MCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH M3
JIPYTruX y4eOHBIX JUCHUIUINH.

Hauana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh NOHATUSAMU: HENpepbIBHAsI (PYHKIMS; IPOM3BOIHAS (DYHKIIMH; UCTIOIb30BATh
reoMeTpUYecKui 1 (pU3MYEeCKUi CMBICI TPOU3BOAHOM Ul peleHus 3a1ay.

Haxoaute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHMHA, BBIYHACIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO M MCcieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3YyJIbTAThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJI€ COIMATBHO-3KOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U HHTErpai; MOHUMAThb NEOMETPUUYECKUHA U
(bu3uyeckuii CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble 3J€MEHTApHBIX (PYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Herorona—Jleitbnuna.

Pemate nmpuknaaHele 3aa4y, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKOIO U (PU3UYECKOTIO
XapakTepa, CpeICTBaMH MaTeMaTHYECKOT0 aHaIN3a.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA

MATEMATHYECKOI'O AHAJIU3A»
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N Konu4yecTBo yacoB = JJIeKTPOHHBIE
~ HaumeHOBaHHe pa3/esioB U TeM (uudposbie)
n/ Becer K
u MPOrpaMMblI o P odpa3oBaTejbHbIE
pecypchI
MIjOX(GCTBa palMOHAIBHBIX U BuGmorexa LIOK
1 ACHCTBITCIBHBIY HHCC. 14 1 https://m.edsoo0.ru/1568ab
PanmoHanbHbie ypaBHEHUS U 23
HEpaBEHCTBA -
Oynkiun u rpaduku. CTeneHs ¢ bubmmorexa LIOK
2 6 https://m.edso0.ru/1568ab
[EJIBIM [TOKa3aTeIeM a3
Apudmernaeckuit KopeHb N—0if bubnmnorexka HOK
3 creneHu. MppamuonanbHbie 18 1 https://m.edso0.ru/1568ab
YpaBHEHHsI 1 HEPAaBEHCTBA a3
®opMmyibl bubnuoreka [JOK
4 TPUTOHOMETPHH. TPUTOHOMETPUIECK 22 https://m.edsoo.ru/1568ab
ue ypaBHEHUS a3
bubnuorexa [JOK
5 [TocrenoBaTenbHOCTH U IPOTPECCUH 5 https://m.edso0.ru/1568ab
a3
bu6mmoteka [IOK
6 Hosropenre, 0606meHPvIe’ 3 1 https://m.edso00.ru/1568ab
cucTeMaTHh3alys 3HaHU 23
OBUIEE KOJIMYECTBO YACOB I10 68 3

I[TPOT'PAMME
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https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
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KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne pa3aesioB U TeM (unponnie)
n/n IpOrpaMMBL Bcero KP np oOpa3oBaTe/ibHbIE
pecypchl
CreneHs ¢
palMoHaIbHBIM
TOKA3ATCIICM. bu6nuoreka [IOK
! Toxasatenbias dymicis. 12 ! https://m.edsoo.ru/f11c4afd
IlokazaTennHBIC
ypaBHEHUS U
HEpaBEHCTBA
Jlorapudmudaeckas
yris. bubmuorexa [JOK
2 Jlorapudmmicckue 12 https://m.edsoo.ru/fl1c4afd
ypaBHEHUS U
HEpPaBEHCTBA
Tpuronomerpuueckue
3 GyHKIUHN U UX TpapuKy. 9 bubnmnoreka HOK
TpuronomeTrpuyeckue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
y | Hpoemoma w1 DiomommuOk
- https://m.edsoo.ru/fl11c4afd
MIPOU3BOTHOM
5 WNurerpan u ero 9 bu6nuoreka [IOK
IPUMEHCHHSI https://m.edsoo.ru/fl1c4afd
. bubmmoteka [IOK
6 Crcremt ypasHeHui 12 https://m.edsoo.ru/fl11c4afd
7 HatypanbHble u 1iesnbie 6 bubnmnorexka HOK
yucia https://m.edsoo.ru/fl11c4afd
8 [ToBTOpenue, 06001IeHNE, 18 1 bu6nuoreka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/fl11c4afd
OBHIEE KOJIMYECTBO 102 3 0
YACOB I10 ITPOT'PAMME
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https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

COAEPXAHUE YYEBHOI'O KYPCA «I'EOMETPUS»
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IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE NOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TPOoCcTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
CKpelmuBawpIuecss npsambsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble NpPsIMblE B IPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapaIEIbHOCTh
NpPSAMOM M IUIOCKOCTH. YTJIBI C COHAIPaBJICHHBIMH CTOPOHAMH; YroJl MEXKIy IPSMbIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napaJjuleNbHBIX TIockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI HA TIIOCKOCTU: TETPadIp,
Ky0, mapaJuiefienune; oCTPOCHUE CEUSHU.

[lepieHAMKYASIPHOCTh MPAMOM M IUIOCKOCTH:  MEPHNEHAUKYJISPHBIE TMpsSMbIE B
MPOCTPAHCTBE, MPSMbIE NapaUICIbHbIE M MNEPHEHAUKYJIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHANKYISIPHOCTH IPSMO U INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHANKYIAPHON MIIOCKOCTH.
VYTI1bl B IPOCTPAHCTBE: YroJ MEXIY NPSAMOU U IUVIOCKOCThIO; IBYTPAHHBIN yroJl, JIMHEUHBIA YroJ
JIBYrpaHHOro yria. [IeprneHauKynasp M HaKJIOHHBIE: PAacCTOSHUE OT TOYKH JIO0 IIIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TUIOCKOCTH, POEKIUs (PUTyphl HAa TUIOCKOCTH. [leprieHIuKyIIpHOCTh
IUIOCKOCTE: MpU3HAK NEPHEHAUKYISIPHOCTH JABYX Iulockoctel. Teopema o  Tpéx
NEePHEHANKYIISPAX.

MHuororpanHuKu

[ToHsiTHE MHOrOrpaHHMKa, OCHOBHBIE DJJIEMEHTHl MHOTOIPAaHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: N-yronbHas npusma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MpsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MPU3MBIL.
[Tapannenenunesn, NpsMOYTONbHBIN Mapauienenunen U ero cpoiictsa. Ilupamuaa: n-yronapHas
nupamMuja, TPaHU W OCHOBAaHHME NHUpaMHUAbl; OOKOBas W TIOJHAs TOBEPXHOCTh IMHPAMU/IBI;
npaBujbHAs W yceu€HHAas TMHUpaMuia. OIJIEMEHThl TpPU3Mbl W mHpamunibl. [IpaBuiibHBIE
MHOTOIPAHHUKHU: TMOHSTHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJIa; IPAaBUJIbHAS TPEYTONIbHASI TUPAMU/IA U IPaBUIIBHBIN TeTpadap; KyO. [IpeacraBnenue o
MPaBUIILHBIX MHOTOTPAHHHUKAX: OKTAadIp, NOAEKadAp U ukocarap. CeueHus mpU3Mbl U MAPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOM, IIOCKOCTH.
DJIEMEHThl CAMMETPHUH B TUpamMuaax, napauienenuneaax, IpaBuibHbIX MHOTOTPAHHUKAX.

Brruncnenue 3meMeHTOB MHOTOTPAHHUKOB: péOpa, nuaronanu, yriel. [lnomanas 60koBoit
MOBEPXHOCTH M TIOJHOM MTOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAIb OCHOBAHHH, TeoOpeMa 0 O0OKOBOM
MOBEPXHOCTU NpsiMOM mpu3Mbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MUPAMHUJIBI, TEOPEMa O TUIOIIAIN yceu€HHOM mupamuabl. [Torsatre 06 00bEMe. OOBEM MHpaMUIbI,
MPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH TOBEPXHOCTEH,
00BbEMaMHU TO00HBIX TEJL.

Kkimacc — 11
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Tesa BpaleHus

[{unuHapuyeckas MOBEPXHOCTh, O00pasyloliye UWINHIPUYECKONH IOBEPXHOCTH, OCh
HWIMHIpUYECKOl moBepxHocTU. L{ummuap: ocHoBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, 00Opa3yrollne KOHWYECKOH IMOBEPXHOCTH, OChb M BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyrolias U OCbh; IJIOLIA/Ab
OOKOBOM M TIOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrollMe U BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paaumyc, AUaMeTp; IJIOMIAAb IMOBEPXHOCTH cdepbl. BizaumHoe
pacrnosioxeHue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIas chepbl.

N3o006paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYCA.

KomOuHanmuu Tten BpaiieHuss U MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HJTH TEJIO BPAIICHUSI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Mapaliienenumneaa u cieactsus uz ne€. O6péM nunuuapa, konyca. O0nEm mapa
Y TUTOIIA b CEPHI.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOIICHHST MEXAY IUIOMIAIIMHU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEIN.

Ceuenuss nunuHApa (MapauielbHO U NEPIEHIUKYISAPHO OCH), CEUEHHUS KOHyca
(mapaienbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTu U B ipocTpancTBe. ClokeHne U BRIYUTAHHE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHU.
IIpsmoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaunHarsl BekTopa. IIpocreimme
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMEH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.
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INJJAHUPYEMBIE PE3YJUBTATBHI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPUS»

JIMHHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHS IMPOTpamMMbl ydeOHOro mpenmera «MaTemMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCHUHCKOro 0OIeCTBA, MPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COIMAJIbHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

IIaTpuoTHYecKkoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPaKJaHCKON HACHTUYHOCTH, YBAKECHUS K MPOIILJIOMY U
HACTOSIIEMY POCCUHCKON MAaTEMAaTHKHU, IEHHOCTHBIM OTHOUIEHUEM K JIOCTUKEHUSAM POCCUHUCKHUX
MAaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIPYruX HayKax, TEXHOJOTUsIX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JIOCTUKEHUN HAYKH U JIESITEIBHOCTHIO YYEHOTO; OCO3HAHHUEM JMYHOIO BKJIAJAa B MOCTPOCHHE
YCTOHYHBOTO OyIYIIErO.

JcTeTnUEeCKOe BOCIIUTAHHE:

ACTETUYECKMM  OTHOUIEHWEM K MUY, BKJIIOUYas JCTETHUKY  MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

Pdusnveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSITh MaTeMaTH4YeCKHue 3HaHUsA B HHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHHEe, cOATaHCHUPOBAHHBIA PEKUM 3aHATUN M OTABIXA, peryispHas (usudeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHUTEIHHOU
eI TEILHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pazoBaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAaIIPaBICHHOCTH.

IKO0JI0THYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYphl, TMOHUMAHWEM BIUSHUS COIUAIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa OKOJOTHMUECKUX  MpoOJieM; OpUEHTalWei Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIsl PEHICHUs 3a/7a4 B 00JACTH OKPYKAIOMIEH Cpefbl, TUNIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBHUM JJISI OKPYKAIOIIEN CPEIBI.
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IleHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH M OOLIECTBEHHON MPAKTHUKH, TOHWUMAaHHEM MaTeMaTHYeCKOH HAayKH Kak cepsl
YEJIOBEYECKOU JEATEIBHOCTH, 3TANlOB €€ Pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTHYECKON KyJIbTYpPO KaK CPEICTBOM ITIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATH IPOEKTHYIO U UCCIIEA0BATEIBCKYIO IEATEIbHOCTh UHIAUBUAYAIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANIbHBLIMU — KOMMYHUKAMUBHBIMU — OlCMEUAMY,  YHUBEPCATbHbIMU — pe2YIsamUGHbIMU
OelcmeusIMuU.

1) Vhusepcanvhvle noznasamenshsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCaAowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHATHI, OTHOUICHUH MEXIy MOHATUSAMH; (HOPMYIHPOBATH OIpPEICIICHUS MOHATHH;
yCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK KJIACCH(DHUKANN, OCHOBAHUSA 17151 0000IICHHS
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIBIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUUS B (haKTax,
JTAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUIL;

e JlenaTh BBIBOJIBI C HCIIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpAHUBATh aPryMEHTAIMIO, TPUBOAUTH TIPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOIbI;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3amaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BbIAETIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eicTBUA:

® UCMOJb30BATh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  HMHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIIHUE MPOTUBOPEUNE, MpoodieMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA AKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKOro oO0beKTa, SBJEHHUSA, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;
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CaMOCTOSITENIbHO ~ ()OpMYJIMpPOBaTh  OOOOIIEHUS U BBIBOABI 10  pe3yibTaTaM
NPOBEAEHHOTO HAONIONCHNUS, CCIEAOBaHNS, OLICHUBATH JOCTOBEPHOCTh MOTYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAKIKE BBIIBUTATH MTPEITIOIOKCHHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISBJISITH JAePUIIMTE MHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETa HAa BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

BEIOMpaTh HMHQPOPMAIMIO W3 MCTOYHHKOB pA3IMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBATh U HUHTEPIPETHUPOBATH WHGOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
MPEeJICTaBICHMUS,

CTPYKTYypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATH €€ B pasNu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAA&KHOCTh HMHPOPMAIMU TIO0 CaMOCTOSITENbHO C(HOPMYITHUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo01menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJIEHHS B COOTBETCTBUH C YCIOBUSIMHU U IEISIMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOK TOYKY 3PEHUS B YCTHBIX U
IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO0 XOAY PEIIECHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/1€ 00CYKJICHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKIaeMOI TEMBI, IPOOIEMBI,
peraeMoii 3a1a4u, BbICKA3bIBATh UJEH, HALICJICHHBIE HA MIOUCK PEIIEHNUS; COMIOCTABIISTh
CBOHU CYXJIEHUS C CY)KICHUAMHU JAPYIMX YYaCTHUKOB JIMasiora, OOHapyKUBaTh pa3indne
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOIIAcHs, CBOU
BO3PaKEHUS;

IIPEJICTABIISITh PE3YNIbTAThl PEIICHU 3a/lauk, JKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTtBo:

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U WHANBHUYAITBHOW pabOTHI IPH
peleHny y4eOHBIX 3a/1a4; IPUHUMATD 1eJIb COBMECTHOM JEATeNbHOCTH, TNIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTbh BHIbl paboT, JOroBapUBATHCS,
00CyX1aTh MPOIECC U Pe3yJbTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOCH;
y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBD» U MHBIE); BBIOJIHATH CBOIO YaCTh paOOTHI M KOOPAMHUPOBATH CBOH JICHCTBUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KPpUTEPHIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMoiCilo8bLx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BApUAHTHI pEIIeHUH ¢ y4ETOM HOBOW MH(OpMAIIUH.
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CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMM I103HABAaTEIbHONW pedieKcuH Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPEUICHUS MaTeMaTHYeCKON
3a]a4u;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTEH IIPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTaTOB JAEATEIbHOCTH, HAXOIWTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

kiacc — 10
YPOBEHb - 6A308blii

OnepupoBaTh MOHATUAMH: TOUKA, IPAMas, IJIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PEIICHUU T€OMETPUUYECKUX
3ajad4.

OnepupoBaTh MOHATHSMHU: MAPAUIENBHOCTh U MEPHEHIAUKYISIPHOCTh HPSIMBIX U
IIJIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacloJI0KEHNUE MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPAaHHBIM Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN yTroJl ABYTPaHHOI'O YIJia; IpaayCcHas Mepa JBYTPaHHOIO yIJa.

OnepupoBaTh MOHATHUSMHU: MHOTOIPaHHHUK, BBINMYKJIBI M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHBl MHOTOTPAaHHUKOB (MHMpaMuja; Mpu3sMa, NPSMOYTOJbHBIN
napajenenurnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUSA Ui KiaccH(UKaLUu
(BBIIIYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH; TPABWJIbHBIE MHOTOTPAHHUKH; TMpSMBIE U
HAKJIOHHBIE IPU3MBI, TapajlIeIeIUIE/bl).

OnepupoBaTh NOHATUAMU: CEKYIasl INIOCKOCTb, CEYEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHHU, UCTIONIB3YSI METO]T CIIE/IOB.

Crtpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YepTekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemiate 3a1aun Ha HAXOX/IEHUE TEOMETPUUECKUX BEIMUUH 110 00pa3liaM UK alroOpuTMaM,
IOPUMEHSST U3BECTHBIC aHAJIUTUYECKHE METOJbl NMPH PEIIEHUH CTaHIAPTHBIX MaTEeMaTUYECKUX
3a]a4 Ha BBIUMCIICHHE PACCTOSTHUN MEXIy ABYMS TOUKAaMH, OT TOYKHU J0 MPSAMOH, OT TOUYKH JI0
MJIOCKOCTH, MEXAY CKPEIINBAIOIUMHUCS MPSIMBIMHU.

Pemrate 3a1aun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJTMUMH IO 00pasliaM WU aJropuTMaM,
IOpUMEHSST U3BECTHBIC AHAJIUTUYECKHE METOJbl NMPH PEIIEHUH CTaHIAPTHBIX MaTEeMaTUYECKUX
3aJa4 Ha BBIYMCIIEHHWE YIJIOB MEXIY CKPEUIMBAIOUIUMUCS NPSIMBIMH, MEXIy NpIMON U
IJIOCKOCTBIO, MEXTY MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (pOpMyIT; BBIYUCISITh COOTHOIIEHHS MEXKIY IJIOLIAIIMU [TOBEPXHOCTEN, 00bEMaMu
M0I00HBIX MHOTOTPAaHHHUKOB.
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OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsS B TPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CUMMETPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMmeHATh TeoMeTpuuecKhe (aKThl IS PEIICHUS CTEPEOMETPUYECKUX 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE M KU3HHU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEUICHHS  MaTeMaTHYSCKH
chopMyTUpPOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTYallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

kiacc — 11
YPOBEHb - 6A308blii

OnepupoBaTh NOHATHIMHA: [IUJIHHIPUYECKAst TOBEPXHOCTh, 00Pa3yIONINe IUIHHIPUIECKON
MOBEPXHOCTH; HWIMHJIP; KOHWYECKass MOBEPXHOCTh, 00pa3ylonre KOHWUYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalllEHUS.

KnaccudumupoBars B3auMHOE pacmtoiiokeHHe cPepbl U TIIOCKOCTH.

OnepupoBaTh MOHATHUAMH: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTAa;
IIapOBOH CJI0M, OCHOBaHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boraucnare 00bEMBI M TUTOIAAM TTOBEPXHOCTEH TEJ BpAIIEHUs, TEOMETPUYECKUX TEN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIMCAHHBIM B cdepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK HJIM TEJIO BpPaIeHUs.

BBIUuCIATE COOTHOIICHUS MEXKTY TIJIOIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEJ.

N300paxkaTh n3ydyaemble (GUTYpBl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
UHCTPYMEHTOB.

BBINonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEIl BPALICHHUS.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BBIBATE WH(HOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BRIYUTAHHSI BEKTOPOB M YMHOKEHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00JIa/1al0T.

[TpuMeHSATH MpaBUIIO apajieNenunea.

OnepupoBaTh MOHATUAMHU: JEKApTOBBI KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpA, Yrojl MEXIy BEKTOpaMH, CKaJspHOE
MPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE H KOMIUIAHAPHBIC BEKTOPHI.
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Haxoauth cyMMy BEKTOPOB ¥ MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEX/Y BEKTOpPaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3anaBarh IIOCKOCTh YPABHCHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[lpuMeHATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
HPEANOJIAraroIMX HECKOJIBKO IAroB PEIICHUs, €CAM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrats mpocreiiiine reoMeTpUUECKUE 3a/1a4i HAa TIPUMCHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/1a.

Pemare 3agaun Ha JOKa3aTEIbCTBO MAaTEMATUYECKUX OTHOUICHUH W HAaXOXICHHUEC
TCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIropuT™MaM, NMpuUMCEHAA U3BCCTHBIC MCTOAbI IPU
PCIICHUHN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1ay.

[IpuMeHATh TMPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M IKHU3HH,
pacro3HaBaTh MMPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEalbHbIC CHUTYAIlUHd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh IMOCTPOCHHBIC MOJICIN C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
anmapara anreOpbl; pemiaTh MPaKTHYECKUE 3a/1a9H, CBA3aHHbBIC C HAX0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.
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YPOBEHb - 6A3080blil

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPHS»

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiioB (uu¢posbie)
n/m ¥ TeM NPOrpamMMbl Bcero KP P o0pa3oBaTtejibHbIE
pecypcsl
1 Baenenne B 10 Bbu6nuoreka [IOK
CTEPEOMETPHUIO https://m.edsoo.ru/1c209e37
[TpsiMble ¥ MIIOCKOCTH B
5 MPOCTPAHCTBE. 12 bubnmnoreka HOK
[MTapanaenbHOCTh IPAMBIX https://m.edsoo.ru/1c209e37
U IJIOCKOCTEN
3 [lepneHANKYISIPHOCTD 12 1 bubnmnoreka HOK
IPSIMBIX U IJIOCKOCTEM https://m.edsoo.ru/1c209e37
4 Vsl MeXAy NPsSMBIMU U 10 bubnnorexka HOK
IUIOCKOCTSMHU https://m.edso0.ru/1c209e37
bubmuorexa [JOK
> Muororpasriin 10 https://m.edso0.ru/1c209e37
. bu6nuoreka [IOK
0 OObEMbI MHOTOpaHHHIOD 10 https://m.edso0.ru/1c209e37
[ToBTOpEHUE: ceuenus, bubnmnorexka HOK
7 4 1
PacCTOSIHUS U YTJIbI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO 68 9 0
YACOB I10 [TIPOI'PAMME
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KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHnoBanue
Ne (undposbie)
pa3esioB U TeM
n/n Bcero KP np oOpa3oBaTe/ibHbIE
MPOrpamMmbl
pecypcebl
bu6nmoreka [IOK
1 T 12
C1a BpatleHu https://m.edsoo.ru/1c209e37
bu6nuoreka [IOK

2 O01é 5 1

PEMBLTE https://m.edsoo0.ru/1c209e37
B
3 K:(I: TOEII;I;;IH B 10 bubmorexa HOK
P https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
[ToBTOpEHHE,

4 0000111eHHE, 7 1 bu6nuoreka [IOK
CHCTEMATU3ALIHS https://m.edsoo.ru/1c209e37
3HAHUU

OBIIEE KOJIMYECTBO 34 5 0
YACOB I10 ITPOTPAMME
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COJAEP)KAHUE YYEBHOI'O KYPCA «BEPOATHOCTb "
CTATUCTUKA»

kiacc — 10
YPOBEHb - 6A308bl11i

[IpencraBieHrne AaHHBIX C MOMOUIbIO Tabuui U auarpamm. CpenHee apupMETHUYECKOE,
Me/lnaHa, HanOoJIblllee ¥ HaUMEHbIIee 3HaUeHUs, pa3Max, IUCIEePCHs U CTaHJapTHOE OTKIIOHEHHE
YHCIIOBBIX HAOOPOB.

CnyyaiiHbple KCIIEPUMEHTBI (OINBITHI) U CIy4dailHble COOBITHS. DJIEMEHTApHbIE COOBITHS
(ucxozpl). BeposiTHOCTE ciydaiiHOrO COOBITHS. BIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHH.
CrnyvaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMH. BeposTHOoCTH cOOBITHI
B OIIBITAaX C PABHOBO3MO>KHBIMHU AJIEMEHTAPHBIMH COOBITUSMH.

Omnepanuu Haj COOBITHSMHE: TIEpeceYCHHE, O0ObEeIUHEHUE, MPOTHBOIIOIOXHBIE COOBITHS.
Huarpammsl Diinepa. @opmysa cl0KeHUs BEPOATHOCTEMH.

VYcnoBHas BEpOATHOCTb. Y MHOKEHUE BEPOSTHOCTEH. JlepeBo ciydaliHOrO SKCIIEpUMEHTA.
®dopmyiia noiaHo# BeposaTHOocTH. HezaBucumbie cOOBITHSL.

KomOunartopHoe npaBuino ymHoxkeHus. [lepectaHoBkM U (akTopuan. Yucio codyeTaHH.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHbIii ciydaliHblil ONBIT (MCIIBITAHKE), YCIEX U HeyAada. He3aBucuMble MCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUNH A0 nepBoro ycmnexa. Cepusi HE3aBUCHUMBIX HCIBITAHUI
bepnymn.

Cnyuaitnass BenuuuHa. Pacnpenenenue BepostHocTed. [luarpamma pacmpeencHusl.
[Tpumepsl pacnipesieneHuii, B TOM 4HCie, TEOMETPHUUECKOEe U OMHOMUAIBHOE.

kjacc — 11
YPOBEHB - 6A308b11i

UucnoBble XapaKTEPUCTUKHU CIYYAMHBIX BEJIMYMH: MATEMATUYECKOE 0KUJAHUE, TUCTIEPCUS
Y CTaHJApPTHOE OTKJIOHEHUE. [IpuMepsl NpuMeHEHNsT MATEMAaTUYECKOTO OKUIAHUSA, B TOM YUCIIE
B 3aJauyax M3 TOBCEIHEBHON >KM3HM. MaTemartnueckoe OXuJIaHue OWHApHOW CIy4aiiHOMN
BEJIMYMHBL. MaTeMaTu4eckoe OXKHMAAHUE CYMMBI CIy4alHbIX BEJIMYHMH. MaremaTuyeckoe
OKHJaHUE U JUCIEPCUsi TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpe/esIeHUH.

3aKoH OOJIBIIMX YHCENI U €r0 POoJib B HayKe, MPUPOJE U oOmiecTBe. BEIOOPOUHBIN METO/
HCCIICTOBAaHUM.

IIpumepsl HENPEPBIBHBIX CIy4alHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH pacHperesIeHHUs.
3ajmauu, TOpUBOAAIIME K HOpPMalbHOMY pacmnpeaeineHuro. IloHstue o HopMadbHOM
pacrpeIeneHuH.
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ITAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (bA30BbIN YPOBEHDb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYaroUmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOLIECTBA, MPEJICTABICHUEM O MaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHUN, NPOIEAyp TPakJaHCKOTo o0OIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKLIMIMU 1 Ha3HAYEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’KJaHCKON UACHTUYHOCTH, YBOXKEHHUS K IPOLLIIOMY U
HACTOALEMY POCCUHCKON MaTEMaTHKH, [IEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSIM POCCUMCKHUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4eCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX AOCTHIKCHUU B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM PpOCCHICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUH; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTU4YeCKHe 3HAaHUS B HHTepecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIO0US; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTE€MaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccuu U pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHuIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B pEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKO HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPHI, MOHUMAHHEM BIMSHUS COLMAIBHO-
HKOHOMUYECKUX IPOILIECCOB HAa COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOsieM; OpUeHTalued Ha  [pUMEHEHHe
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MaTeMaTUYeCKUX 3HAHUU ISl pelieHus 3ajad B 00JacTU OKpY’Karollel cpelibl, MIaHuPOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKHU, TOHHMMaHUEM MAaTeMaTUYeCKOM HayKH KakK cgepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUYMMOCTH JIJIsl Pa3BUTHUS LUBUIM3AINY;
OBJIQJICHHEM SI3bIKOM MAaTEMATUKH U MAaTEMaTUYECKOM KYJIbTYypOl KaK CpeJICTBOM IMO3HAHUSI MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO JESITeIbHOCTh UHIUBUAYATbHO
U B TpYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTo npeamera «MaremaTrukay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsMUSHbIMU
OelcmeusIMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECcco8 00yyarowuxcsa (0ceoeHue memooo8 NO3HAHUS OKPYICAOWe20 MUpa,
npUMeHeHUe 102UHEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue aeicTBuUs:

® BBIABIATH M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHATHSIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITHM;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIE,

® BBIBIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKICHHSX; IpEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
U OT TPOTHUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBO/IBI,

e BBIOMpaTH CrocoO perieHus y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Haubomee MOAXOASAIMIUNA ¢ YIETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPUEB).

Ba3oBble nccienroBaTebcKue AeiicTBU:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICAOBATEIIBCKUH  MHCTPYMEHT  IIO3HAHWS;
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUne, MpodIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBICHHS, TMpollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSMU, TIPOIICCCAMMU;

24



® CaMOCTOATENbHO  (OpMyIHpOBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTpYKTYpUpPOBaTh HH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAJAEKHOCTh HMHPOPMALMU 10 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.
Oo0wmenne:
e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;
e B X0JIe 00CYXJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pelaemMoit 3a/1a4n, BRICKa3bIBaTh UJICH, HAIIEJICHHBIE HAa MMOUCK PEIICHUS; COTTOCTABIISTh
CBOHU CYXJIEHUS C CY)KICHUAMHU JAPYIMX YYaCTHUKOB JIMasiora, OOHapyKUBaTh pa3indne
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOIIAcHs, CBOU
BO3PAXKCHHUS;
® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/lauM, SIKCIEPUMEHTA, UCCIEIOBAHMUS, TIPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEHN ayAUTOPHH.
CoTpyanunuecTtBo:
® [IOHWMAaTh U UCTIOJIH30BATH MPEUMYIIECTBA KOMAaHAHON U WHANBHYATBHON PabOTHI IPH
peleHny y4eOHBIX 3a/1a4; IPUHUMATh 1€JIb COBMECTHOM JesITeIbHOCTH, MJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTbh BHIbl paboT, JOroBapUBATHCS,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIIOEH;
e y4yacTBOBaTh B IPYMIOBBIX opMax paboThl (00CykaAeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YaCTh paOOTHI M KOOPAHMHUPOBATH CBOM JIEHCTBUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KPpUTEPHIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.
3) Vuusepcanvnvie pecynamusnsie oeticmeus, odecneuugaiom hopmuposanue CMvlci08bix
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4€TOM HOBOM MH(OPMALINU.
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CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMM I103HABAaTEIbHONW pedieKcuH Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pPELICHUS MaTeMaTU4eCKOU
3a]a4u;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBUSAM, OOBACHATH TNPUYUHBI
JOCTHIKEHHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

kiacc — 10
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YuTaTh U CTPOUTH TAOJIUIBI U 1UATPAMMBI.

OnepupoBaTh MOHATUSIMH: cpenHee apu(MeTHdeckoe, MeAuaHa, HauOoIbIIee,
HavMEHBbIIIEe 3HAaYCHHE, Pa3MaxX MacCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUAMH: CIy4alHbBIM SKCIIEPUMEHT (OMBIT) M Cly4ailHOe COOBITHE,
3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBIN MCXO0J1) CIYy4alHOTO OIBITA; HAXOJIUTh BEPOSITHOCTU B
OMbITaX ¢ PABHOBO3MOXXHBIMH CIIy4YalHBIMU COOBITHSIMH, HaXOJUTh U CPABHUBATh BEPOSITHOCTU
COOBITU B U3YYEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAaX.

Haxonute u GopMynupoBaTh COOBITHS: IepeceueHre U 0ObeANHEHHE JaHHbIX COOBITHH,
cOOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; IOJB30BATHCSA JaUarpaMMamu Oiiepa U
(bopMyII0ii cl10’KeHUsI BEPOATHOCTEN MPH PEIICHUH 3a/1au.

OnepupoBaTh NOHSTHUSMU: YCIOBHAsE BEPOATHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAWUTh
BEPOSITHOCTH C ITIOMOILBIO ITpaBUjIa YMHOXKEHUS, C IIOMOIIBIO IEPEBA CIIYYalHOTO OIIBITA.

[TprMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NP PEIIEHUH 3a]1ay.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCHMBIE HCIBITaHUS, CEPUS HCIBITAHWUM,
yclex W HeyJaya; HaxOJIUTh BEPOSTHOCTU COOBITHII B CEpUU HE3aBUCHUMBIX HCHBITAHUU 0
NEPBOTO yclexa; HaXOAUTh BEPOSITHOCTH COOBITHI B cepuu McTIbITaHui bepHysmu.

OnepupoBaTb MNOHATHSAMM: CilydailHass BEIWYMHA, PACHpPEIECICHUE BEPOSTHOCTEH,
JarpaMma pacrpeeseHus.

kiace — 11
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CpaBHMBaTh BEPOSITHOCTH 3HAYECHHUM CIyYallHON BEJIMYHMHBI IO PACHPENEICHUI0 WU C
IIOMOILBIO AUArpaMM.

OnepupoBaTb NOHATHEM MaTEMAaTUYECKOTO OKHUJAHUS; IPUBOAUTH IPUMEPHI, Kak
MIPUMEHSAETCS MATEMATHYECKOE OXHUIAHUE CIIy4ailHOM BEJIMYMHBI HAaXOJUTh MaTEMaTU4YECKOe
0’KMJIaHHE T10 JAaHHOMY PAaCHpPEIEICHUIO.

HmeTs npeacTaBieHne 0 3aKOHE OOJIbIINX YHCE.

MMeTs npencTaBiaeHue O HOPMaJIbHOM PaCIpEACIICHUH.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTD U

kiacc — 10
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CTATUCTUKA»

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue
(undposbie)
Ne pa3esioB U TeM
Bcero KP np oOpa3oBaTesibHbIE
n/n MPOrpaMmbl
pecypcsl
. [IpencraBnenue naHHbIX . Butorexa LOK
U OIucaTeIbHas
https://m.edsoo.ru/e0b7b0f1
CTaTHCTHKA
Cry4aifHbIe OTIBITHI U
Ciy4aliHbIe COOBITHS,

9 OTIBITHI C 3 1 bubnmoreka [JOK
PaBHOBO3MOKHBIMH https://m.edsoo.ru/e0b7b0f1
3JIeMEHTapHBIMU
UCXOJaMHI
O

3 coréelarl)f;l:;n}liiomeﬁne 3 Bubmmorexa LIOK

o https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTEMH
VYcnoBHas BEpOSITHOCTS,
, | oo Bumoresa LIOK
BIT MyJia TTOJTHOU
> popMy. https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U
HE3aBHCUMOCTH COOBITUI

5 DIIeMEHTHI 4 bubnuotexa [JOK
KOMOMHATOPHUKH https://m.edsoo.ru/e0b7b0f1

6 gjf:; OBaTEJIbHBIX 3 1 bubmorexa LIOK

a N https://m.edsoo.ru/e0b7b0fl
UCTIBITAHU T

7 Crny4daiiHble BETUYUHBI U 6 1 bubnunoreka [JOK
pacripeesieHus https://m.edso0.ru/e0b7b0f1

8 0O00011eHne n 5 but6mmorexa [IOK
CHUCTEMaTH3aIHs 3HAHU https://m.edsoo.ru/e0b7b0f1

OBIIEE KOJIMYECTBO 34 1 5
YACOB I10 [TIPOI'PAMME
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YPOBEHb - 6a3086bili

KoanuecTBO 4acoB DJIeKTPOHHbIE

HaunumenoBanue

Ne (uudpossbie)
pa3aesioB U TeM

n/n Bcero KP np oOpa3oBaTesibHbIE
NporpamMMbl

pecypchbl
MaremMmatudeckoe
1 0KHUJIaHUE CITy4alHOM 4 bubmorexa LIOK
A v https://m.edsoo.ru/5fbc5dcl

BEJIMYUHBI
Hucnepcus u
CTaHJIaPTHOE bubmmoreka [JOK

2 .. 4 1
OTKJIOHCHHUE CITy4aitHOM https://m.edsoo.ru/5fbc5dcl
BEJINYUHBI

bubmuoreka [JOK
3 3 0 3 1
AKOT DOJBIITIX HHCCH https://m.edsoo.ru/5fbc5dcl
H
4 cnenpae;;:: EI:HI/I‘II/IHLI 2 bubmmorexa [JOK
i https://m.edsoo.ru/5fbc5dcl
(pacripenerneHus)

5 HopmansHoe ) 1 bubmmoreka [JOK
pacrpeeneHus https://m.edsoo.ru/5fbc5dcl
[ToBTOpEHUE,

6 00o01IeHne 1 19 1 bubnuotexa [JOK
cUcTeEMaTU3anus https://m.edsoo.ru/5fbc5dcl
3HAaHUU

OBHIEE KOJIMYECTBO 34 1 3
YACOB I10 ITPOT'PAMME
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