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[MosicHuTenbHAs 3aMMCKa
B paboueii mporpamme Halud OTpaKEHUE METH U 3a7a4d OOydCHHsI MaTeMaTHKE Ha YPOBHE
cpenHero (mosiHOTO) oOOmIEro o00pa3oBaHUs, M3JOKEHHbIE B TMOSCHUTEIBHONW 3aluCKe K
denepanbHON 00Opa3oBaTeNBHONM MporpaMMe IO MareMmaruke. l[Iporpamma paccunmrtaHa Ha 5
4acoB B HeJento, Bcero 170 yacos 3a rof (102 vaca o anredpe u Hauajgam aHaiau3a u 68 4acoB 1o
reomerpuH). [Iporpamma npeaycMaTpuBaeT U3y9eHHE TEM TI0 OJIOKaM.

Hemnu:

* (opMHUpOBaHKE MPEICTABICHUI O MaTEMAaTHKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH, CPEJICTBE
MOJCINPOBAHUSA SIBIICHUH n mpoueccoB, 00 naeax n MeToJax MaTEMAaTHUKU,
® Pa3BHUTHC JIOTMYCCKOIO MBIIJICHUA, IMPOCTPAHCTBECHHOTO BOO6pa)K€HI/I$[, aHFOpI/ITMI/IIICCKOfI
KYJIBbTYPbI, KPUTHUYHOCTHU MBIIIJICHUA Ha YPOBHC, HCO6XOZ[I/IMOM JJIsL O6y‘-IeHI/I$[ B BBICHIEH IITKOJIE
M0 COOTBETCTBYIOUICH CHENHATBHOCTH, B Oyaymed NpopecCHOHANBHONW JIeATeNbHOCTH;
* OBJIaJ€HHMEC MATCMATUYCCKMMHU 3HAHUAMU W YMCHUAMU, H€O6XO}II/IMBIMI/I B HOBCGI[HGBHOﬁ
KU3HU, NI U3YUYCHHA HIKOJBbHBIX €CTCCTBCHHOHAYYHBIX AUCHUIIIIMH Ha 0a3oBOM YPOBHEC, I
noyiyueHus: oOpa3oBaHUS B 00JacTsAX, HE TPEOYIOUIMX YIUIYOJIEHHONW MaTeMaTu4ecKou
HOATOTOBKH;

¢ BOCIIUTAaHUEC CPEACTBAMH MATCMATHKU KYJIbTYPBI JIMYHOCTHU: OTHOIICHHA K MAaTEMATUKE KakK
9acTH OOIIEYEeNIOBEUECKOW KYJIBTYPhl: 3HAKOMCTBO C WCTOpHUEH pa3BHTHS MaTeMaTHKH,
3BOJ'IIOI.[I/I€I\/'I MaTEMaATHYCCKUX Hﬂeﬁ, IIOHUMAaHUA 3HAYUMOCTHU MaTEMATHUKU I O6HI€CTB€HHOFO
mporpecca.

3amaun:

- cuUcTeMaTH3alis CBEICHHUI O dYMciax; M3yuyeHHWE HOBBIX BHUIOB YHCJIOBBIX BBIPOKEHHH U
(dbopMyI; COBEpPILIEHCTBOBAaHHE TMPAKTUYECKHMX HABBIKOB U BBIUYUCIUTEIBHONW KYJIBTYpHI,
paciiupeHrue M COBEpIIEHCTBOBaHHE ajreOpandyeckoro ammapaTta, cHOpPMHpPOBAaHHOTO B
OCHOBHOM IIKOJIE, U €ro NMPUMEHEHHE K PEIICHHI0O MaTeMaTHUYeCKUX M HeMaTeMaTHYeCKHUX
3azay;

- pacmMpeHue M cucTeMaTu3auusi OOHIMX CBeACHMH O (YHKIMSIX, MOMOJHEHHE Kilacca
M3y4aeMbIX (QYHKUUHN, WILTIOCTPALUs IIUPOTHI MPUMEHEHUS (PYHKUUN AJI OMHCAHUS U U3Yy4EHUS
pealIbHBIX 3aBUCUMOCTEH;

- CUCTEMAaTH4YCCKOEC U3YUCHUC CBOMCTB TCOMETPHUUCCKUX TECJI B IIPOCTPAHCTBE;

- (opmupoBaHuE yMEHHs MPUMEHSTH IOJYUYEHHBIE 3HAHHS JUIS PELICHUS MPaKTUUECKUX
3a1a4;

- q)OpMI/IpOBaHI/IC YMEHHA JIOTMYCCKU 000CHOBEIBATh BbIBOJbI IJII H3YYCHHSA HNIKOJIBHBIX
C€CTCCTBCHHOHAYYHbIX NUCHUILJIMH Ha 0a3oBOM YPOBHE;

- Pa3BHUTHUC CIIOCOOHOCTH K MpCoaA0JICHUIO pr,Z[HOCTeﬁ;

- pPa3BHUTHC HpeI[CTaBJ'IeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTHYCCKHUX 3aKOHOMCPHOCTAX B
OKpyxXxaromeM MHUpPEC, COBCPUHICHCTBOBAHNWC HHTCIUICKTYAJIbHBIX W PCEUCBBIX YMeHI/Iﬁ IIyTeM
O6OFaH_IeHI/ISI MaTEMaTUYICCKOT' O A3bIKa, PA3BUTHSA JIOTUYCCKOT'O MBIIIJICHUA.

IINTAHUPYEMBIE  PE3YJIbTATBI OCBOEHHsA  YYEBHOI'O HPEJIMETA
MATEMATHKA

OcBoecHue yqe6Horo npeameTa «MateMmaTuka» JI0JKHO obecneynBaTh JOCTHIKCHUC Ha
YPOBHC CpPCIOHCTO 0611161" o O6p3.30BaHI/I$I CICAYHOINUX JIMYHOCTHBIX, MCTAIPCIMCTHLBIX U
MNPpECAMCETHBIX O6pa3OBaTCJ'H>HLIX PE3YyJIbTATOB:



JIMYHOCTHBIE PE3VYJIBTATHI

JIM9HOCTHBIE pPe3yIbTaThl OCBOCHHS TMPOTpaMMbl yueOHOro mpeamera «MaTemMaTHKay
XapaKTePU3YIOTCS:

I'paxkJ1aHCKOE BOCIUTAHUEC:

COPMHUPOBAHHOCTBIO  TPAKIAHCKON TMO3UIMK  OOYYaroImIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIICHUH, MPOUEAYp TPakIaHCKOTO 00IIecTsa
(BBIOOpHI, OMPOCH W TIp.), YMEHHEM B3aHMOJCHCTBOBATh C COIMAIBLHBIMH HWHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IlaTpuoTHYECKOE BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUHCKON TPAKJAHCKON UACHTHYHOCTH, YBAXCHHS K MPOLLIOMY U
HACTOSIIEMY POCCUHUCKOW MAaTeMaTHKH, IEHHOCTHBIM OTHOIICHUEM K JTIOCTHXKCHHUSIM POCCHUMCKUX
MAaTE€MaTUKOB M POCCHICKOW MAaTE€MaTHYE€CKON IIKOJIbI, K MCHOJIb30BAHUIO 3THX JOCTHKEHUU B
IPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlYXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

OCO3HAHUEM JyXOBHBIX IICHHOCTEH POCCHMCKOTO Haponaa; c(HOopMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEJCHHS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIDKCHHM HAyKM M JACSTEIBHOCTbIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOMYHMBOTO OYIYIIETO.

OCTETUYECKOC BOCIUTAHHE:

ACTETUYECKUM  OTHOIICHHWEM K  MHpPY, BKJIIOYAas  ICTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, peUIeHUuH, PaCCYKJACHWH; BOCHPUUMYHMBOCTBIO K
MaTeMaTHYEeCKUM acleKTaM Pa3InYHbIX BHIOB HCKYCCTBA.

®uszndeckoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTHUYCCKHE 3HAHUS B MHTEPECax 3JI0POBOTO
n Oe3omacHOro oOpasza JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO (3I0pOBOE
MUTaHKUEe, COATAHCUPOBAHHBIM PEXUM 3aHATHH M OTHbIXA, peryisipHas (Gu3nvecKass aKTHBHOCTB);
(hM3UYIECKOTO COBEPIICHCTBOBAHUS MIPH 3aHATUSIX CHOPTUBHO-03/I0POBUTEIBHON JIEATETHLHOCTBIO.

TpymoBoe BOCIUTAHHKE:

TOTOBHOCTBIO K TPYyIy, OCO3HAHHMEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K Pa3IuIHBIM
chepam nmpodecCHOHATLHON JEATEILHOCTH, CBSI3aHHBIM C MaTEMaTHKOW W €€ MPUIIOKCHHIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIA BHIOOP Oymyiiel mpodeccru U peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO H
caM000pa30BaHMIO Ha MPOTSHKEHUH BCEH KU3HHU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PEIICHUH
MPAaKTUYECKUX 3a7a4 MaTeMaTHYECKON HAITPaBJICHHOCTH.

DKOJOTHYECKOE BOCIIMTAHNE:

c(hOpMUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYPhl, IOHUMAHUEM BJIUSHUSA COIHAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE MPUPOJAHOM M COLMAIBHOW Cpelbl, OCO3HAHHUEM
r00aNbHOTO  XapakTepa  JKOJIOTHYECKHX  MpoOieM; OpUeHTalMeld Ha  IpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU IS pelIeHUs 3aJad B OOJIACTH OKpYKaIoIeH Cpelbl, IIaHUPOBAHUS
MIOCTYINKOB U OLIEHKH UX BO3MOKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTY HAYYHOI'O NO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, TOHUMaHHWEM MaTeMaTH4YeCKOW HAyKH Kak c]epsl
YEJIOBEUYECKON NIeATENbHOCTH, 3TAloOB €€ pa3BUTHUA U 3HAYMMOCTU JUIsl PA3BUTHUSL LUBUIIM3AINY;
OBJIQJICHUEM SI3bIKOM MATEeMaTHUKUA U MAaTEMaTHUYECKOW KYJIbTYpOl KaK CPEJCTBOM MO3HAHUS MUDPA;
TOTOBHOCTBIO OCYHIECTBIISATh MPOEKTHYIO M UCCIIEA0BATENbCKYIO JEATENbHOCTh UHAUBUIYATIBHO U
B TpYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATHI

MetanpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTpaMMbl yueOHOTO Tpenmera «MareMaTukay
XapaKTePU3YIOTCA OBJQJICHUEM  VHUBEPCALIbHLIMU nO3HABAM EJIbHbIMU oeticmeusimiu,
VHUBEPCATbHLIMU —~ KOMMYHUKAMUGHBIMU  OCliCBUSAMU, VHUBEPCATbHLIMU — Pe2yIAmUEHbIMU
oelicmeusimMu.




1) Vuusepcanvhvle nosnasamenvhvle Oelicmsusi, obecneuusarom @opmuposanue 6a306bix
KOZHUMUBHBIX npoyeccos obyualouuxcs (0ceoenue Memooos NO3HAHUSL OKpYdlcaioujeco Mupd,
npUMEHeHUe 0UYEeCKUX, UCCIe008AMeNbCKUX ONepayull, yMeHul pabomams ¢ ungopmayuei).

ba3oBbli€ JIOTHYECKHE ACUCTBHUS:

® BBISABIISITh M XapaKTepU30BaTh CYLIECTBEHHBIC NPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWA MEXAYy TMOHATUAMU; (HOPMYIUPOBATH  ONPEICIICHUS  IMOHSITHIA,
YCTAaHABJIMBATh CYIIECTBEHHBIH MpPH3HAK KIACCH(PUKALMK, OCHOBAaHUS sl 0OOOImIeHUs U
CpaBHEHWsI, KpUTEPHH IPOBOIUMOT0O aHAJIH3a;

® BOCIIPHHUMATh, (HOpMyIHpoBaTh M MPEOOPa3OBHIBATH CYKICHHUS: YTBEPAWUTEIbHBIE U
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIE U 00IINE; YCIOBHBIE;

® BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpeUns: B (pakrax,
TAHHBIX, HAONIOJCHUAX W  YTBEPXKACHHSX; TMpeAararb KPUTCPUU I BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

e JeNaTh BBIBOJBI C HCIIOJIb30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIIFOYCHNH, YMO3AKIIIOUYSHUH TI0 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSITEIILHO JI0KA3aTeLCTBA MAaTEMAaTHUECKIX YTBEP)KICHHN (TIPSMBIE U
OT TIPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIUIO, TIPUBOJWTH TPHMEPHI W KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

e BbpIOMpaTh cHocoO pemeHus y4yeOHOW 3amauu (CpaBHHBATh HECKOJIbKO BapHUaHTOB
pemieHus, BHIOMpaTh HamOoJee MOIXOMANIMA C YYETOM CaMOCTOSITENIEHO BBIIEIEHHBIX
KpUTEPUEB).

ba3oBbIe nccieoBaTeNIbCKUE ICHCTBUS:

® JICTIOJIB30BaTh BOMIPOCH KaK MUCCIENOBATEIBCKII HHCTPYMEHT MO3HAHUS; (DOPMYITHpPOBAThH
BOTIPOCHI, (pUKCHpyOIHE TPOTHBOpEUHE, NpOOIEeMy, YCTaHABIMBAaTh WMCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

® IIPOBOJMUTH CAMOCTOSITENIFHO  CIUIAHUPOBAHHBIM ~ 3KCIEPUMEHT, HCCIIEOBAHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHUS, IPOIECcCa, BBISBICHHUIO
3aBUCHUMOCTEH MEXIyoObeKTaMu, IBICHUSIMHU, ITPOLIECCaMU;

® CaMOCTOSITENIbHO (pOPMYITHPOBATH 00OOIIEHNS U BBIBOJBI IO Pe3yabTaTaM MPOBEIEHHOTO
HaOJIO/ICHUS], UCCIIeI0OBaHuUsl, OLIEHUBATh JOCTOBEPHOCTh IMOJYUEHHBIX PE3y/lbTaTOB, BHIBOJAOB U
000011IeHMIT;

® [IPOrHO3MPOBATh BO3ZMOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBLIBUraTh MPEANOJIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:

® BBIABJIATH Ae(DUUIUTH HHPOPMALIMU, JTAaHHBIX, HEOOXOIMMBIX Ui OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

e BEIOMpaTh UMHPOPMAIUIO W3 HCTOYHHKOB  DPA3JIMYHBIX THUIOB, aHaJIH3UpPOBATh,
CUCTEeMAaTU3UpPOBAaTh W  HMHTEPHPETUPOBATh HHOOPMALMIOPA3TUYHBIX  BUIAOB H  (GopMm
MIpe/ICTaBJICHHUS;

® CTPYKTypupOBaTh HHGOpMAIMIO, MPEACTaBiIsATh €€ B  pa3nuuHbiXx  (opmax,
WJUTIOCTPUPOBATH TpadudecK;

® OIICHMBATh HAAEKHOCTH MHQPOPMAIMU IO CaMOCTOATEIBHO  C(HOPMYTUPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvbHbie KOMMYHUKAMUGHBLE OClicmBUs, 06eCneyusarom cqhropmMuposaHHoCmy
COYUATBHBIX HABBIKOG 00YYAIOUWUXCAL.

OOmeHue:

® BOCIPUHUMATh M (OPMYIUPOBATH CYXJEHHS B COOTBETCTBHM C YCIOBUSMH M LEISAMH
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMUCHMEHHBIX
TEKCTaX, JaBaTh MMOSICHEHHS 110 X0y PELICHHUs 3a]]a4l, KOMMEHTUPOBATh MOJyYeHHBIH pe3y/IbTaT;

e B XoJe OOCyXKJIeHHS 3aJaBaThb BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBl,
npoOiemMbl,perraeMol  3ajjayd, BbICKa3blBaTh MJICH, HAlleJICHHble Ha IOMCK pelIeHHS,
COIIOCTABJIATh CBOU CYXKICHHUS C CYXKJIEHHSAMH IPYrUX YYaCTHHUKOB JHajora, oOHapyXHBaTb



pa3nuyre W CXOJCTBO IO3UIMI; B KOPPEKTHOH ¢opme (HopMymHpoBaTh pasHOTIACHS, CBOU
BO3PAKCHHUS;

® [IPEJICTaBIISATh PE3YNbTAaThl PELICHUS 3a/Ja4yM, SKCIEPUMEHTA, HCCIIEOBaHMsS, MPOEKTa;
CaMOCTOSITEIILHO BBIOMPATh (JOPMAT BBICTYIUICHHS C YIETOM 3aj]au MPE3eHTAUN 1 0COOEHHOCTEH
ayJIUTOpUHU.

CoTpyIHUYECTBO:

® [IOHUMATh M WCHOJB30BATH MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIILHOW pabOTHI MpHU
pemieHnn y4eOHBIX 3a/a4; NPUHUMATh IIeJIb COBMECTHOHM JEATENBbHOCTH, IIAHWPOBATh
OpraHU3aIMI0 COBMECTHOW palOThI, paclpeiesiaTh BHIBI pabOT, JIOTOBAPUBATHCS, OOCYXKIATh
MPOIIECC U pe3yibTaT paboThl; 0000IaTh MHEHUS HECKOJBKUX JIIOJICH;

® y4acTBOBAaTh B IPYMIIOBHIX (popMax paboTsl (00CykeHHs, 00MEH MHEHUSMH, «MO3TOBBIC
IITYPMBI» U T.I1.); BBITIOJIHATH CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH CBOM ACHCTBUS C APYTHMHU
YJleHaMH KOMaHJbI; OLIEHMBATh KAdeCTBO CBOETO BKJIAga B OOIMIMK MPOAYKT MO KPUTEPHUSIM,
cOpPMYIIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

3) Vuusepcanvuvie pecynsamuensie oelicmsus, obecneuusaiom opmuposanie cMulCl108bIX

YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanusi:

® COCTaBIIAITh IUIAH, AJITOPUTM pEIIeHMs 3aJlaud, BBHIOMpaATh CMOCO0 peleHus ¢ y4éTom
HUMEIOLIUXCA PEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb:

® BJIa/IETh HaBBIKAMH MO3HABATEIbHOM peQuieKCHH KaK OCO3HAHUSI COBEPILIAaEMbIX JEeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX PE3YyJIbTAaTOB; BIAJAETh CHOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTAaTa PEIIECHUS MATEMATUYECKOH 3a/1a4H;

® IIPECIBUJETh TPYJHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPM PELICHHH 3aa4Hd, BHOCUTH
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAaHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLICHMBATh COOTBETCTBUE pe3yibTaTa LEIM M  YCIOBHUAM, OOBACHATh IPUUYUHBI
JOCTHXKEHUS WIM HEIOCTUKEHUS pe3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3VJIbTATDI

Anrebpa

« BBINOJHATh apU(PMETHYECKAE JCHCTBUS, COYETass YCTHBIE W MUCHMCHHBIC IPHEMBI,
MPUMEHEHHE BBIYMCIUTEIBHBIX YCTPOWCTB; HAXOIHWTh 3HAYCHHS KOPHS HATypalbHOMN
CTEIICHW, CTENEHH C palUOHAIBHBIM IIOKa3zaTelieM, Jiorapudma, WCIONb3ysS UpU
HEO0XOIMMOCTH BBIUYUCIIUTEIILHBIC YCTPONUCTBA; IOJIB30BAThHCS OIEHKOW U MPUKHUIKOHN TpU
MPAKTUYCCKHUX pacueTax;

« TMPOBOJUTH IO W3BECTHHIM (opMyllaM M TpaBWwiIaM TpeoOpa3oBaHusi OYKBEHHBIX
BBIP)KCHUH, BKIIFOYAKOIIUX CTCIICHU, PaJIUKaJIbl, JIOTapU(PMBL;

« BBIYHCIIATH 3HAYCHUS YUCIOBBIX U OYKBEHHBIX BBIPRKCHUH, OCYIICCTBIISISI HEOOXOIMMbIE
MOJICTAaHOBKHU U MpeoOpa3oBaHus;

« pemiath panpioHaJbHBIE, MOKAa3aTeNbHbIE U JorapudMUUYECKUEe YpaBHEHUS U HEPABEHCTBA,
MpOCTEHIIINe UPPALMOHAILHBIE YPABHEHUS, UX CUCTEMBI;

« COCTaBJIATH YPAaBHEHHUS U HEPABEHCTBA IO YCIOBHUIO 33]1a4H;

e HCIOJB30BaTh A TPUONMIKEHHOTO pEIIeHHs] YPaBHEHUW W HEPaBEHCTB rpaduuecKuid
METOJI;

« M300pakaTh HA KOOPAUHATHOM MIIOCKOCTH MHOECTBA PEIICHUIN MPOCTEHIIINX YpaBHEHHMA
U UX CUCTEM;

OyHKIMK U TpaduKu



OTpeNeNaTh 3HaueHHe (YHKIMH 1O 3HAUYECHUIO apryMEHTa IMPH PA3JIMYHBIX CIOCO0ax
3agaHus QyHKINU;

CTPOMTH TPaPUKH U3YUYEHHBIX (DYHKIIMA;

OTNHCHIBATH 1O TpadUKy U B MPOCTEUIIMX CiIydasx Mo (opMyle MOBEJCHHUE U CBOHCTBA
GbyHKUIMH, HAXOAUTH N0 TpaduKy GYHKINN HAMOOJBIINE U HAUMEHBIINE 3HAYCHUS;
pemaTh ypaBHEHUs, IPOCTEHIINE CUCTEMbl YPaBHEHUH, UCTIONb3Ysl CBOMCTBA (DyHKUIUH U
uX rpaKoB;

Hauana matemaTnyeckoro aHaiusa

BBIYMCIIAT  IEpBOOOpa3HblEe  ANEMEHTAapHbIX  (QYHKIUH, HCIONb3ysd CIPABOYHBIE
MaTepuabl;

HaXOJUTh HAUOOJbIINE U HAUMEHbBIINE 3HAYCHUS (PYHKIUI;

BBIYMCIIATH B IPOCTEUIINX CITy4asX IUIOLIAN C UCTIOIb30BAaHUEM ITEPBOOOPA3HOM;

DneMeHThl MaTeMaTUYeCKON CTaTUCTUKN, KOMOWHATOPUKH U TEOPHH BEPOSTHOCTEN

pematb mpocTeillne KOMOWHATOpHBIE 3aJaud METOJIOM Iepebopa, a Takke C
HCII0JIb30BAHNEM M3BECTHBIX GOPMYII;

BBIYMCIIATh B MPOCTEHIIMX CIIydasX BEPOSITHOCTH COOBITUM Ha OCHOBE IOJICUETa YHCIa
HCXOJIOB;

I'eomerpus

pacrio3HaBaTh Ha 4YepTeXKaX M MOJENAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpEeXMEpHBIE 0OBEKTHI C UX OMMCAHHUSIMHU, H300paKEHUSIMU;

ONHCBHIBATH B3aWMHOE pACHOJIOXKEHHE TPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXJIEHHS 00 ITOM pacIoJIOKEHUY;

aHAJM3UPOBaTh B MPOCTEHIIMX ClydasX B3aMMHOE pacloJIOKEHUE OOBEKTOB B
IIPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOIPDAaHHMKM W KpYIJIbl€ Tea; BBIIOJHATH YEPTEkKHU 10
YCIIOBHSM 3aJ1ay;

CTPOMTH NPOCTEHIINE CEUeHUs KyOa, TPU3MBbI, TUPAMHUIbL;

pelaTh IUIAaHUMETPUUECKUE U MPOCTEHIINE CTEPeOMETPUUECKHE 3a7aul Ha HaXOXKICHUE
reOMEeTPUYECKUX BEIUYMH (IJIUH, YIIIOB, IJIoLIaiei, 00beMOB);

UCIOJb30BaTh MPHU PELICHUM CTEPEOMETPUUYECKUX 3a7ay IUIAHUMETpPHUYECKUue (axkTbl U
METO/Ibl;

IIPOBOJIUTH JIOKa3aTeIbHbIE PACCYKICHUS B XO€ PELICHUS 3a/ay;

UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOMN NEeSITeIbHOCTH IS
UCClIeIOBaHUs (MOJEIMPOBAHNS) HECIOXKHBIX IPAKTUYECKUX CHTyallud Ha OCHOBE
W3Y4YEeHHBIX (DOPMYII U CBOKCTB GUryp;

BBIUMCIIEHUS] 00BEMOB U IJIOIIAJeH MOBEPXHOCTEH NMPOCTPAHCTBEHHBIX TEN MPU PELICHUU
MPAKTUYECKUX 33714, UCIIOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKH U BBIYHCIUTENIbHBIE
YCTPOUCTBA.

. Conep:xanue npeamera

Aare0pa 1 HayaJia aHAJIM3a

1. IToBTopenne matepuaa 10 kaacca (S4). [Ipeo6pazoBaHye TPUTOHOMETPUIECKUX
BbIpaKeHUH. Pelienne Tpuronomerpudeckux ypasHeHuil. [IponsBonHas u e€ npuMeHeHue uis
ucclieIoBaHus (PYHKITUH.

2. Crenenn u kopHu. Crenennsie pynkuun (15). [Tonsitue kopHs n-it crenenn. OyHkmn

v = V/x, ux cBoiictsa u rpaduku. CBoiicTBa KOpHS 11-if cTenenu. [IpeoGpasoBaHue BbIPaKEHUI,
cofiepxkanux pagukansl. [IoHaTHe cTeneHu ¢ M00bIM palMOHAIBHBIM MoKazaTesneM. CTerneHHbIe
(GyHKIMHU, UX CBOICTBA U TPaPUKH.



3. lloka3zarenbHas u jJorapupmuueckas pyaxkuun (24 4). [loxazatenpHast pyHKIUA U €€
rpa¢uk. Ilokazarenbusie ypaBaenus. [lokazarensusie HepaBeHCTBA. [loHsATHE TOTapH(MA.
Jlorapudmmueckas pyHkius, e€ cBoiicTBa u rpaduk. Coiicta gorapudmos. Jlorapupmuueckue
ypaBHenus. Jlorapudmudeckue HepaBeHcTBa. JuddepeHipoBanne Noka3aTeabHbIX U
norapupMUUEcKuX QyHKIUH.

4. IlepBoodpa3nas u unTerpaj (94) IlepsooOpazHas u HeonpeaenEéHHbIN HHTETPAJL.
OnpenenénHplil HHTErpas.

5. YpaBHenus u HepaBeHctTBa (17). CucteMbl ypaBHEHHIA M HEPABCHCTB, PABHOCWILHOCTb
ypaBHeHUH. O011IKe METO/IbI PELIEHUs] ypaBHEHHU . PaBHOCUIIBHOCTh HEPABEHCTB. Y paBHEHUS U
HEpaBEHCTBa ¢ ABYMs NepeMeHHbIMU. CHCTEMbI ypaBHEHHMH. 3a/1auu ¢ IapaMeTpamH.

6. DJieMeHThI TEOPHH BEPOATHOCTEH M MaTeMaTHYeCKOIl CTATHCTHKH U KOMOMHATOPUKH
(13). Craructuueckue Meto bl 00padoTku uHdopmanuu. [Ipocreiinie BEpOSTHOCTHBIC 3a/1a4H.
Coueranus u pazmenienusa. @opmyna 6unoma Herotona. CitydaifHble COOBITHS U UX BEPOSITHOCTH.
7.0000maromee nopropenue (21 4)

I'eomerpus
1. Mummaap. Konyec. Hlap. (15 1) [oustue mumunapa. [lnomaas NOBEpXHOCTH UIHHIPA.
Konyc. ITonsitue xonyca. [1nomans noBepxHoctu koHyca. Yceu€Hnbiii konyc. Cdepa u map.
VYpasuenue ceprl. BzaumHoe pacrnonoxenue chepsl 1 minockoctd. KacatenbHast II0CKOCTh K
chepe. [nomans chepsl. Pazabie 3a1aun Ha MHOTOTpaHHUKH, TIAJIUHIP, KOHYC | IIIap.
2. O6bémpl Te (20 4 ) OO6BEM npsIMOYTOTEHOTO Tapasuienenuneaa. O0BEM MPU3MBI U IIWIHH]IPA.
OO0BbEM HaKJIOHHOM MPU3MBI, MUpaMUABI U KOHyca. OOBEM 11apa U MIOIAas CPepsl.
3. KoopauHarsl 4 BeKTOpHBI B npocTpancrie (16 1) [IonsaTre BekTopa B MpOCTPAHCTBE.
CrnosxeHue 1 BBIYUTaHHE BEKTOPOB, YMHOKEHHE BEKTOPa Ha uncio. KomruianapHbie BEKTOPBI.
[IpssMoyronpHas cucteMa KOOpaAMHAT B pocTpaHcTBe. Koopauuatel Bekropa. [Ipocreitmme
3a/1a4yu B KOOpPAMHATAX. YTOJ MEX1y BeKTopaMu. CKaJIpHOE TPOU3BECHUE BEKTOPOB.
Brruucnenue yrioB Mexay OpssIMbIMU M BEKTOpPAMH. J[BHKEHHUS: LIEHTpajibHasi CHMMETPHSI, OCEBas
CUMMETpHUS, 3epKaJIbHAS] CAMMETPHS, MApaJUIEIbHbBIN IEPEHOC.
4. IloBTOopenne (154)

11 kuace
Conepxxanue
1 [ToBTOpenue matepuana 10 kmacca 5
2 Crenenu u kopuu. CTeneHHble QyHKINUN 15
3 [TokazarenbHas u norapudmuueckas QyHKIUU 24
4 Hununaap. Konye. [ap 15
5 IlepBooOpa3Has U UHTErpa 9
6 OO0BEMEI TEN 20
7 VYpaBHenus u HepaBeHcTBa. CHCTEMBbI YpaBHEHUN U HEPABEHCTB 17
8 KoopauHaTsl 1 BEKTOPBI B MPOCTpPaHCTBE. JIBUKEHUS 16
9 DneMEHTHI TEOPUH BEPOSITHOCTEN 13
10 O6o0maroiiee TOBTOPEHHE 36




Bcero mo anrebpe u Hayanam aHaiM3a 102
Bcero no reomerpun 68
11 xknacc TemaTnueckoe MIaHUPOBAHUE
No/mt CopepxaHue yaeOHOT0o MaTepralia Yacel
1-5 IloBTOopenue marepuana 10 kinacca 5
1. Crenenu u xopuu. CteneHHble QYHKIUN 15
6-7 IloHATHE KOpHS -1 CTENEHU U3 JEHUCTBUTEIBLHOIO YHCIIA 2
8-9 ®ynxus v = 3/x , MX cBoiicTBa M rpaduKu 2
10-11 | CaoiicTBa KOpHS M-I CTETIEHU 2
12-14 | TlpeoOpa3oBaHue BRIpAXEHUH, COIEPIKAIINX PaTUKaIIBI 3
15 Kontponbnas padorta Nel «KopeHnb n-if crenenmn» 1
16-17 | IloHsATHE CTENEeHN C JIOOBIM pallMOHALHBIM TTOKa3aTelleM 2
18-20 | Crenennbie (h)yHKIIMHU, MX CBOMCTBA U TpaduKH 3
2. TlokasarenbHas 1 Jorapupmugeckas QyHKIIH 24
21-22 | Iloka3zarenbHast pyHKIHMs, €€ CBOICTBA U rpaduK 2
23-25 | Iloka3aTenbHbIC YpaBHEHUS 3
26-27 | Iloka3arenbHBIC HEPABEHCTBA 2
28 KoHnTpoasHas pabora Ne2 1
29 [Tonsitne norapudma 1
30-31 | Jlorapudmuueckas Gynkmus, e€ cBoicTBa U rpadux 2
32-34 | CpoiicTBa JorapumMoB 3
35-37 | Jlorapudmudeckue ypaBHCHUS 3
38 KonTtponbHas padora Ne3 1
39-41 | Jlorapudmuyeckue HEpaBEHCTBA 3
42-43 | lnddepennmpoBanre moka3aTeJIbHON 1 JorapudMudecKon HyHKITUN 2
44 KonTtponbHas padota Ne 4 «CBoiicTBa JorapudMoB» 1
3. Huwmnnp. Konyc. [lap 15
45-46 [Tonsarue numuuapa. [lnomans MOBEpXHOCTH NUIUHAPA 2
47-49 | Ilonsatue konyca. [Lomnaap MOBEepXHOCTH KOHYcA. Y CEUEHHBIN KOHYC 3
50-52 | Chepa u map. YpaBHenue chepnl. Bzaumuoe pacmnosioxenue chepsl u 3
wiockoctu. KacarenpHas mockocts k cepe. [lnomans cdepsi.
53-58 Pa3nble 3aau Ha MHOTOTPAHHUKH, WIMHJP, KOHYC U 1Iap 6
59 KonTtponbnas pabora No 5 1
4. IlepBooOpa3Has 1 UHTErpasl 9
60--62 | IlepBooOpa3Has 3
63-65 | OnpenenéHublil HHTErpaj 3
66-67 Pemtenue 3amay 2
68 KonTposnpHast padota Ne 6 «IlepBoobpa3Has u HHTErpam» 1
5.00BEMBI TEN 20
69 ITonsiTue 06bE€Ma. O6BEM NPSIMOYTOJILHOTO NapajiesIenune . 1
70 O06BEM npu3MBbI 1
71 O0BEM 1UIHHIpa 1
72-73 Pemenue 3amau 2
74-75 Brerunicnenue 00OBEMOB Ten C TOMOIIBIO OMPEASIEHHOTO HWHTETpaa. 2
OO6BEM HaKIIOHHOM MTPU3MBI

76 O0BEM TUpaMHJIBI 1
77 O06BEM KOHYCa 1
78-80 Pemenue 3amau 3
81 KonTposnbsHas padota Ne 7 1




82 O0BéM mapa 1
83 O0BEM AapOBOTO CETMEHTA, MAPOBOTO CJIOS M IIAPOBOT0 CEKTOpa 1
84 [Tnomans chepsr 1
85-87 | Pemenue 3a1au 3
88 KonTtponsHas padora No 8 1
6. YpaBuenus u HepaBeHcTBa. CHCTEMBI YPaBHEHUH M HEPABEHCTB 17
89-90 | PaBHOCHMJIBHOCTH YpaBHEHUH 2
91-93 | O6ue MeTo Bl PElIeHUs] yPaBHEHUH 3
94-96 | PaBHOCHJIBHOCTh HEPABEHCTB 3
97 YpaBHEHHsI 1 HEPABEHCTBA C JIBYMs IEPEMEHHBIMU 1
98-100 | Cucrembl ypaBHEHHI 3
101-104 | 3amaum c mapaMeTpaMu 4
105 KonTpomarHas padora Ne 9 1
7. KoopIMHATHI M BEKTOPHI B IPOCTPAHCTBE 16
106-107 | INonstue BekTOopa B mpocTpaHcTBe. ClI0KeHHE W BBHIYATAHHE BEKTOPOB, 2
YMHOXEHHE BEKTOpa Ha YUCIIO
108-109 | KomruranapHbI€ BEKTOPBI 2
110 Pemenue 3amau 1
111 [IpssMoyronpHass cucTteMa KOOpAMHAT B MHpocTpaHCTBE. KoopauHatel 1
BEKTOPA
112 CBs13b MEXJ1y KOOPJIMHATaMU BEKTOPOB ¥ KOOPJIMHATAMU TOYEK 1
113-114 | [Ipocreiinue 3a1a49u B KOOPAWHATAX 2
115-116 | Yrox mexny BekTopamu. CKaJIsipHOE MTPOU3BEICHNE BEKTOPOB 2
117 Brruncienue yrios Mexay OpsIMbIMHU M INIOCKOCTSIMHA 1
118 IlenTpanpHasi, oceBas u 3epKajibHas cMMMeTpun. [lapaenpHbIil mepeHoc 1
119-120 | Pemenue 3amay 2
121 KonTtponsHas padorta Ne 10 1
8. DnemMeHThl MaTeMaTHYEeCKOW CTATUCTUKU, KOMOMHATOPUKHA B TEOPHH 13
BEPOSITHOCTEH
122-123 | Craructudeckas 00pabOTKa JaHHBIX 2
124-125 | IlpocTeiimme BEpOATHOCTHBIC 3a4a9n 2
126-127 | CoueraHus U pa3MelICHUs 2
128-129 | ®opmyna bunoma HeroToHa 2
130-133 | Cny4aifHble COOBITHS U UX BEPOSITHOCTH 4
134 KontponbHas padora No 11 1
9. IloBTOpeHue mo anredpe 1 HaYaJlaM aHaJInu3a 21
135-136 | Boruncnenue BeIpaXKEHUI, COJIEPKAIIMX TPUTOHOMETPUYECKIE PYHKIIUU 2
137-138 | TpuroHoMeTpruecKue ypaBHEHUS 2
139-140 | IIpousBoaHas U € NpUMEHEHUE 2
141 Crenenu v KOpHU 1
142-143 | Iloka3zarenpHas u norapudmuueckas QyHKIUU 2
144-147 | YpaBHeHUs,, HEPABEHCTBA U UX CUCTEMBI 4
148-149 | Pemenne TEKCTOBBIX 3a1a4 2
150-151 | Teopwust BeposSTHOCTEH 2
152 IlepBooOpa3Has U MHTErpa 1
153-154 | UrtoroBoe TecTupoBaHue 2
155 O6006marmui ypok 1
10. [ToBTOpPEHME 110 TEOMETPUU 15
156-158 | MHororpaHHUKH: MapayUIeNenunea, Ipu3Ma, MupaMuIa, TUIOMAIH HX 3
TIOBEPXHOCTEN
159-161 | unuuzp, KOHYC U MIap, IUIOMIAN X OBEPXHOCTEH 3




162-164 | O6béMBI Ten 3
165-166 | ITnanumerpus. TpeyronbHUKH 2
167-168 | Ilmanumerpus. YeTblpEXyroJbHUKU 2
169-170 | ITnanumerpus. OKpy>KHOCTb 2
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