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Ilnanupyembie pe3yJibTaThbl 0CBOCHUS Y4eOHOI0 MpeaMeTa

OcBoenue yueOHOro mnpemmera «MaTemaThka» AODKHO OOECTeUUBaTh JOCTIDKEHHE Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHS CICAYIONIMX JHYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTENFHBIX PE3yIbTATOB:

JJUUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHEIC pe3ybTaThl OCBOCHHUSI MTPOrPaMMBbI YISOHOTO NpeaMeTa «MaTeMaTHKay XapaKTepU3yIOTC:
IIaTpuoTHYeckoe BOCIUTAHHUE:

MPOSIBTICHHEM HHTEpeca K MPONUIOMY M HACTOAIIEMY POCCHHUCKON MaTeMaTHWKH, IIEHHOCTHBIM OTHOIIEHHWEM K JOCTIDKEHUSM POCCHHCKHX MAaTeMaTHKOB M POCCHUICKON
MaTEeMaTHYECKOM IIKOJIbI, K UCTIOIh30BAHUIO STUX JOCTIXKCHUH B IPYTHX HAyKax M MPHKIATHBIX chepax.

I'paxnanckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OO0S3aHHOCTEH TpaKAaHWHA M PEaU3alliil e€ro MpaB, MPEICTaBIEHHEM O MaTeMaTHYeCKHX OCHOBaX (WYHKIIMOHHPOBAHHSA DPA3INIHBIX
CTPYKTYp, SBICHHH, MPOIEAYP TIPa)KJTaHCKOTO O0IecTBa (BBIOOPHI, OMPOCHI M IIP.); TOTOBHOCTHIO K OOCYXJICHUIO ITHUYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM BaXXHOCTU MOPAIbHO-3TUYECKUX TPUHIIUIIOB B JEATEIHHOCTU YUEHOTO.

TpynoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTHBHOE y4yaCTHE B PCIICHUHM IMPAKTHUECKUX 3a]ad MaTeMaTHYCeCKON HAaIpaBICHHOCTH, OCO3HAHHMEM BAaKHOCTH MAaTEMaTHYECKOI0 OOpa30BaHHUS Ha
MPOTSDKEHUN BCEH JKM3HU ISl YCIEITHON MPOoQeCCHOHATBHON AEATENIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHIT; 0CO3HAaHHBIM BBIOOPOM M MOCTPOCHUEM MHAWBUIYAILHON
TpPaeKTOPUH 00pa30BaHsI U )KHU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTreTHUecKoe BOCIUTAHHE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHATHIO MaTEeMaTHYECKUX OOBEKTOB, 3ajad, PEIICHUH, PacCyXICHHUM, YMCHHIO BHJIECTh MaTEMaTHUYCCKUE
3aKOHOMEPHOCTH B HCKYCCTBE.
LeHHOCTH HAYYHOT0 MO3HAHMSA:

OpHCHTaHHeﬁ B IOCATCIIBHOCTU Ha COBpeMCHHYIO CI/ICTCMy HaquLIX HpCILCTaBJIeHI/Iﬁ 06 OCHOBHBIX 3aKOHOMCpHOCT$IX pa3BI/ITI/I$I YCJIIOBCKA, HpI/IpO)IBI nu O6IH€CTB21,
IIOHUMAaHUECM MaTeMaTI/I‘IeCKOﬁ HayKI/I KaK C(I)epbl ‘-IGJIOBG‘-IGCKOﬁ JCATCIBbHOCTH, OTAIlOB eé pa3BI/ITI/I$I U 3HAYUMOCTHU OJId pa3BI/ITI/I$I OHUBHJIM3AallMK, OBJIAACHHUEM S3BIKOM
MaTEeMaTHKH U MaTEeMaTHIECKON KyJIbTypOi KaK CPEeICTBOM ITO3HAHUS MUPA; OBJaJIEHUEM MPOCTEHIIMMHU HaBBIKAMU UCCIIETOBATEILCKON IEATEIBHOCTH.
du3nyeckoe BoCNUTaAHNE, JOPMUPOBAHNE KYJbTYPbI 310POBbSI H SMOIHOHAIHHOTO0 0JIArOMOIYy Y :

TFOTOBHOCTBIO NMPUMEHATh MaTeMaTHUSCKUE 3HAHUS B MHTEPECaX CBOETO 3JI0POBbs, BEJACHHS 370POBOr0 o0pa3a >KM3HM (3I0POBOC MHUTAHUE, COATaHCHMPOBAHHBIN PEXKUM
3aHATUN W OTABIXA, PETyNspHas (pu3nueckas akKTUBHOCTB); CHOPMHUPOBAHHOCTHIO HaBBbIKAa peduUIeKCHH, TPU3HAHWEM CBOETO IpaBa Ha OIMMOKY W TAaKOTO K€ MpaBa JPyroro
yeJIoBeKa.

JKoj0rnUYecKoe BOCIIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MaTEeMAaTHUYCCKUX 3HaHHI>'I JJIA peIIIeHI/IH 3aJ1a4 B O6HaCTI/I COXpaHHOCTI/I Opr)I(aIOHIeﬁ Cpe,Z[BI, HJ'IaHI/IPOBaHI/ISI HOCTYHKOB U OLUCHKHU HX
BO3MOJKHBIX TIOCJIEICTBU JIJIsl OKPYIKAIOIIEH CPEe/Ibl; 0CO3HAHUEM TII00ATFHOTO XapaKTepa SKOJIOTHIECKHUX MPo0IeM U MyTel UX pelieHusl.

JIMYHOCTHBIE Pe3yabTAaThl, 00ecNeYuBAIIIUE ATANTALMIO 00YYAIOUIETr0Cs K U3MEHSIONUMCS YCIOBUSM COUMATBLHON U MPUPOIHOI cpebl:

TOTOBHOCTBHO K ):[el\/'ICTBI/IHM B yCJ'IOBI/IHX HeOHpeILeJ'IéHHOCTI/I, ITIOBBIIIICHHU O ypOBHH CBOGﬁ KOMIICTCHTHOCTHU qepe3 HpaKTI/I'-IeCKYIO JACATCIIBHOCTh, B TOM YHCJIC YMGHI/Ie
YUUTHCS Y APYTUX JOJEH, TPUOOPETaTh B COBMECTHOM JESITETFHOCTH HOBBIE 3HAHWS, HABBIKA U KOMITETEHIIMH U3 OTIBITA IPYTHX;

HE00XO0JUMOCTHIO B (POPMHUPOBAHNY HOBBIX 3HAHUIA, B TOM YHCJIEe (POPMYIUPOBATH HJIEH, TIOHSATHS, THIIOTE3bI 00 00BEKTaX U SBICHUSIX, B TOM YHCIIE paHee He U3BECTHBIX,
0CO3HaBAaTh JIEPUIUTHI COOCTBEHHBIX 3HAHHW M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIWIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITUIO KaK BBI3OB, TPEOYIOIINH KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIC PEIICHUS
Y ICWCTBUS, POPMYIUPOBATH U OLICHUBATH PUCKHU U MOCIIEACTBHS, (DOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIE PEe3yNbTaThl OCBOSHUS MPOTpamMMbl ydeOHOro mpemMera «MaTemaTHKa» XapaKTepH3YIOTCS OBIAICHUEM VHUBEPCANbHbIMU HO3ZHABAMETbHBIMU
OelicmeusMuy, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU 0UCMBUAMU U YHUBEPCATLHBIMU PeZYIAMUGHBIMU OeUCMEUIMU.

1) Vuueepcanvnvle nosnasamenvHwvle Oelicmeus obecneuusarom @opmuposanue 0Oa306blX KOSHUMUSHLIX NPOYECCo8 00YHaouuxcs (0ceoeHue Memooo8 NO3HAHUS



OKpYIICarouie2o Mupa, npumeHeHue 102U4ecKux, UCCied08amenbCkux onepayuil, ymeruil pabomams ¢ ungopmayuetr).

ba3oBble Joruyeckue geiicTBUs:

" BBIABIATH U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKH MAaTEMAaTUYCCKHX OOBEKTOB, TIOHSATHUH, OTHOIIEHUH MEXTy TIOHATUSAMU; (DOPMYJIUPOBATH ONPE/ICIICHUS TOHITHI;
YCTaHABIIMBATh CYNICCTBEHHBIH NMPU3HAK KIACCH(DUKAIIUK, OCHOBAHUSI JUIsi 000OIICHUS M CPABHEHVSI, KPUTEPUH MTPOBOJMMOTO aHAITN3a;

"  BOCHIPHHHUMATb, POPMYIUPOBATH U MPEOOPA3OBHIBATE CY)KICHHS: YTBEPAUTEIBHBIC U OTPHUIIATENLHBIC, €IMHUYHBIC, YACTHBIE H OOIINE; YCIOBHBIE,

"  BBIABIATH MaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3H M MPOTUBOPEYHs B (DaKkTax, JaHHBIX, HAOIOJECHUSIX U YTBEPXKICHUSIX; TPEAJIaraTh KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUIL;

"  JIeNaTh BBIBOJBI C UCIIOJIL30BAHUEM 3aKOHOB JIOTUKH, IEIYKTHBHBIX W UHYKTUBHBIX YMO3AKITFOUCHHUH, YMO3aKITIOUCHHUH 10 aHAJIOTHH;

®  pa30uparh JIOKa3aTeIbCTBA MATEMATHYCCKUX YTBEPKACHHUN (MPSIMBIE U OT MPOTHUBHOTO), MPOBOAMTH CAMOCTOSITEIIEHO HECIOXKHBIC JTOKA3aTEIhCTBA MAaTEMATHUECKUX
(hakTOB, BRICTPAaUBATh APT'YMEHTAIIUIO, IPUBOAUTH PUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

* BBRIOMpaATH CHOCO0 pereHus yaeOHOH 3afaun (CpaBHUBATh HECKOJIBKO BaPHAHTOB pPEIICHHS, BHIOWPATh HanbOoiee OAXOASMIINN ¢ YIETOM CaMOCTOSATENBHO BBIIEIIEHHBIX
KpUTEPHEB).

Ba3zoBble ucciaenoBaTeabcKue AeiicTBUS:

" HCNOJB30BaTh BOMPOCHI KaK HCCIEIOBATEIBCKHI WHCTPYMEHT IMO3HAHUS; (OPMYyTHPOBATH BOMPOCH], (UKCHUPYIOUIHE MPOTUBOpPEUYUE, MPOOIEMY, CaMOCTOSTEIBHO
yCTaHABJIMBATh HCKOMOE U JJAHHOE, (POPMHUPOBATH THIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3HIIUI0, MHCHHE;

" [POBOJIUTH MO CAMOCTOSTENBHO COCTaBICHHOMY IUIaHY HECIOXKHBIA JKCIIEPUMEHT, HEOONBIIOE HCCICAOBAaHHE 1O YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BbEeKTa, 3aBUCHMOCTEH 00BEKTOB MEXKTY COOOM;

" CaMOCTOSATENHHO (OPMYITUPOBATh OOOOMICHHS ¥ BBIBOJABI MO pPE3yNbTaTaM MPOBEAEHHOTO HAOIIOACHUS, WCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOTYYCHHBIX
PE3yJIbTAaTOB, BHIBOJIOB U 00OOIICHUI;

- IIPOrHO3MPOBATH BO3MOXKHOC Pa3BUTHUEC NPOIECCA, 4 TAKIKE BBIIBUTATh ITPEATIONOKCHUA O €0 pa3BUTHUHN B HOBBLIX YCJIOBUSAX.

PaGora ¢ unpopmanueii:

"  BBIIBIISATH HEJAOCTATOYHOCTh U U30BITOYHOCTh HHPOPMAIIMH, TAHHBIX, HEOOXOMUMBIX ISl PEIICHHS 3aa4H;

" BBIOMPATH, aHATU3UPOBATH, CHCTEMATH3UPOBATh U UHTEPIIPETUPOBATH MHOOPMAIIHIO PA3TMYHBIX BUAOB U (HOPM IIPEICTABICHUS;

» BpIOMpPATH POpMy MpecTaBIeHUS HHGOPMAIIMU U WLTIOCTPUPOBATH PellaeMbIe 3a/1a4M CXEMaMH, THarpaMMaMu, HHOW TpadUKoil U X KOMOWHAIMSIMHU;

"  OIICHUBATh HAAEKHOCTH MH(HOPMAIIUH 110 KPUTSPHSIM, MPEIIOKESHHBIM YUUTENIEM WA CPOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

2) Ynusepcanvivie KOMMYHUKamugHule Oeticmeust 00ecnedusaiom chopmuposaHHoCmy COYUATbHBIX HABLIKOG 00YUAIOUUXCSL.

Oo0menmne:

" BOCIPHUHUMATh ¥ (OPMYJIUPOBATH CYKJCHUS B COOTBETCTBUH C YCJOBHUSIMH M IENSIMH OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIPXKATh CBOIO TOUYKY 3PCHHS B YCTHBIX W
IMUCbMEHHBIX TCKCTAX, JaBaTb MMOACHCHUS 110 XOAY pCIICHUA 3a/la4y, KOMMCHTHUPOBATH HOJ'Iy‘IeHHBII\/'I PE3YIbTAT,

" B X0Jle¢ OOCYXJCHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOil TeMbl, MPOOJIEMbI, pPelIacMON 3ajJayd, BBICKA3bIBaTh HJCH, HAIICIICHHBIC HAa IOUCK DPEIICHHS,
COTOCTABJIATh CBOM CYXJCHHS C CYKICHUSAMH APYIMX YYaCTHHKOB IUaliora, OOHAPYXKHUBATh pasjiMdyve M CXOJCTBO TO3HWIMIA; B KOPPEKTHOH (opme (HopMynHpoBaTh
pasHOTIIaCHs, CBOU BO3PAXKCHUS;

" [PEACTaBIATH PE3yJbTATHI PEIICHHS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEAOBAHHS, TPOCKTA; CAMOCTOATENILHO BEIOMPATH (hOpMAT BBICTYIUICHHS ¢ YYETOM 3a/1a4 TPE3eHTAUN 1
0c0oOEHHOCTEH ayIUTOPHU.

CoTpyaHuiecTBo:

® TIOHUMATh U HUCII0JIb30BATh npeumMyuIcCTBa KOMaH}IHOﬁ u I/IHJII/IBI/I,ZIyaJ'H)HOI‘/II paGOTLI IIpu pEeIICHUU y‘IeGHBIX MATEMATHYCCKUX

" 3aj1a4; NPUHUMATH 11€Jb COBMECTHOM JEATEIbHOCTH, IJIAHMPOBATh OPTaHU3aIIMI0 COBMECTHON pabOThI, paclpenessaTh BUAbl padoT, JOroBapHBaThCs, 00CYKIATh MTPOIECC
Y pe3ynbTaTr paboThl; 00001aTh MHEHUST HECKOJIBKUX JTFOCH;

" yYacTBOBaTh B TPYNIOBLIX (GopMax padoTsl (00CykaeHus, 0OMEH MHEHHSMH, MO3TOBBIC IITYpMBI M JIp.); BBIMOJHATH CBOK YacTh pabOThl U KOOPJWHHPOBATH CBOM
Z[eﬁCTBPIS[ C APYTruMH 4JI€HaMH KOMaHIbIl; OICHUBATH Ka4C€CTBO CBOCTO BKJIa/Ja B O6HIHI71 IMPOAYKT IO KPUTCPUIM, C(bOpMyJII/IpOBaHHLIM Y4aCTHUKaMH BSaHMOHeﬁCTBHﬂ.

3) Yuugepcanvuvie pezynamuensie oelicmaus 00ecneuusarom Gopmuposanue CMulCi08blX YCIMAHOBOK U ICUSHEHHBIX HABLIKOG JUUHOCHIU.



Camoopranuzanus:
" CaMOCTOSTENFHO COCTABIATH IUIAH, AITOPUTM pEIICHHWs 3a1aud (WM €ero 4acTh), BBIOMpATh CIOCOO PEUICHUS C YYETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHUH ¢ Y4ETOM HOBOW MH(POPMAIHH.
CaMOKOHTPOJIb:
" BIAJETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca M pe3yIbTaTa PelieHs] MaTeMaTHIeCKOH 3a/1a4m;
" [peaBUACTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPH PEILICHUHU 3a/1a4H, BHOCHTH KOPPEKTUBBI B IESTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWACHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
" OIIEHUBaTh COOTBETCTBUE pPE3yJbTaTa JEATENFHOCTH TOCTABICHHON NEIN U yCIOBHAM, OOBSICHATh MPUYMNHBI JOCTIXKEHUS WA HETOCTIDKEHUS IIEJH, HaXOIUTh OIINOKY,
JlaBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.
HNPEAMETHBIE PE3YJIbTATBI
OcBoeHue yuedHOro kypca «MareMaTnka» B 5—6 Kj1accax 0CHOBHOM HIKOJIBI T0JIKHO 00ecreunBaTh JOCTHKEHHE CJAEAYIONUX MPeIMeTHBIX 00pa30BaTeIbHbIX
pe3yJbTaTOB:
5 kinace
Yucna u eviuucienus
» JloHMMAaTh ¥ MPaBUIHHO YIIOTPEOIATH TEPMUHBI, CBSI3aHHBIE C HATYPAIBHBIMH YHCIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMH.
* CpaBHHBATh U YIOPSAIOYUBATH HATYpAIbHBIC YUCIIA, CPABHUBATH B MPOCTEHIINX CIy4asx OOBIKHOBEHHBIC APOOH, ACCATHUHBIE JPOOH.
*  COOTHOCUTh TOYKY Ha KOOPIAMHATHOW (YMCIIOBOM) NPSIMOM C COOTBETCTBYIOIIMM €H YHCIOM M H300pakaTh HATypajbHbIC YMCIa TOYKAMH Ha KOOPIUHATHOM
(4ancoBoil) IPAMOIA.
* BpmonHaTs apudMeTHUECKHE ISHCTBHS C HATYPaIbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEHIIINX CITyYasiX.
=  BrINogHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIUUCICHUH.
= OKpyriasTe HaTypalbHbIC YHCIIA.
Pewenue mexcmoegwix 3a0ay
* Pemrath TeKCTOBBIC 331241 apUPMETUIECKUM CIIOCOOOM U C TIOMOIIBIO OPraHW30BAHHOTO KOHEYHOTO Mepedopa BCeX BOZMOXKHBIX BAPUAHTOB.
= PemaTh 337a4u, COEpKAIlUE 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMUYMHBI: CKOPOCTh, BPEMSI, PACCTOSHUE; LIEHA, KOJIUYECTBO, CTOUMOCTb.
»  Hcmonb30BaTh KpaTKHeE 3alMCH, CXEMBI, TAOIUIBI, 0003HAYEHUS TIPH PEIICHUH 3a/1a4.
= [lonp30BaThCs OCHOBHBIMU €IMHUIIAMH U3MEPEHUS: IEHBI, MAaCChl; PACCTOSHMS, BPEMEHH, CKOPOCTH; BBIpaXKaTh OHH €MHHIIBI BETUYUHBI Yepe3 IpyTHe.
» l3Biekarh, aHAJIM3UPOBATh, OICHWBATh MH(OpPMAIIMIO, TPEACTaBICHHYIO B TabiMIle, Ha CTOJI0YATONW JauarpamMme, WHTEPIPETUPOBATH MPEICTABICHHBIC TaHHBIC,
KCIIOJIb30BaTh JAHHBIC IIPU PEIICHUH 33/1a4.
Hacznaouas zeomempus
= Jlonp30BaThCs T€OMETPUUECKUMHU MOHATUAMU: TOUKA, MIPsIMast, OTPE3O0K, JIyY, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
»  [IpuBOoIUTH MPUMEPHI OOBEKTOB OKPYIKAIOIIETO MHUPA, UMEIOIINX (POPMY U3yUEHHBIX T€OMETPHUIECKUX puryp.
* Hcnonb30BaTh TEPMHUHOJOTHIO, CBA3AHHYIO C YIJIaMU: BEPILIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: YIrOJl, BEpIIMHA, CTOPOHA, AHArOHAINb; C OKPYXHOCTBIO: PaJMyC,
TUaMeTp, LIEHTD.
*  M300paxkaTh N3ydeHHBIE T€OMETpUUECKUE (PUTYpbl HA HETMHOBAaHHON U KJIETYaTOH Oymare ¢ MOMOIIbIO IUPKYJIS U IMHEHKH.
=  HaxoauTh JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHNEM C TIOMOUIBIO JIMHEHKHU, CTPOUTH OTPE3KH 33aHHOU JUIMHBI, CTPOUTH OKPYKHOCTB 33JaHHOT'O pajuyca.
= Jcrmonb30BaTh CBOWCTBA CTOPOH M YTJIOB MPSIMOYTOJIFHUKA, KBaJIpaTa JUIL X MMOCTPOCHNUS, BRIYUCIEHUS IUIOMAAN U TIEpUMETpa.
*  BpHCHATH MEPUMETP M IUIOMIAAL KBaJapara, MPsMOYTOJbHUKA, (DUTYp, COCTABIEHHBIX W3 MPSIMOYTOJIHHHUKOB, B TOM 4Hcle (puryp, n3o0pakEHHBIX Ha KJIETYATOM
Oymare.
= Jlomp30BaThCs OCHOBHBIMU METPHUYECKHMHU EAMHUIIAMHI U3MEPEHUS JUTHHBI, IDIOIA I1; BRIPAXKaTh OJHU €IUHHIIBI BETMIHHBI Yepe3 IpyTHeE.
» PacnozHaBarh napajuiesenume]i, Kyo, UCIoJIb30BaTh TEPMHHOJIOTHIO: BEPIIHHA, peOpO rpaHb, M3MEPEHHsI, HAXOIUTh U3MEPEHHs Mapaielienuiea, Kyoa.
*  Bruucnats 00bEM KyOa, napanienenueaa o 3a1aHHbIM U3MEPEHUsIM, T0JIb30BaThCs EANHUIIAMU H3MEPEHUS 00BEMA.



PCH_IaTL HCECJIOXXHBIC 3a1a4YU Ha I/ISMepeHI/IC I‘eOMCTpI/I‘IeCKI/IX BCJINYHH B HpaKTI/I‘IeCKI/IX cmyaumx.
6 kiaacc

Yucna u evlyucnenusn

3HaTh U HOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JINYHBIMU BUIAMH YHCEJI U CIIOCO0aMH UX 3aIIUCH, IEPEXOIUTH (€CIIM 3TO BO3MOXHO) OT OJHON (POPMBI 3aIIUCH YHUCIA K
JIPYTrOM.

CpaBHUBATh U YHOPSIOYMBATH IIeIIbIE YUCIa, OOBIKHOBEHHBIC U JECATHYHBIE IpOOH, CPAaBHUBATH YKMCIIa OJHOTO M Pa3HbIX 3HAKOB.

BbimonuATh, coderast ycTHbIE W NHCHbMEHHBIE NPHUEMBI, apU(PMETHUECKHE ACHCTBHUSA C HATYPAIBHBIMH U LEJIBIMH YHCIAMH, OOBIKHOBEHHBIMH U JIECSITUYHBIMU
IOpo0sSMH, IOJI0XKUTEIBHBIMUA U OTPULIATENbHBIMU YUCIAMH.

BbIuncnaTh 3HaU€HHsT YUCIIOBBIX BBIPAKEHUH, BBITIONHATh NPUKUAKY U OLIEHKY pe3yJibTaTa BBIUYMCICHHI; BBIMOIHATH NPe0Opa30BaHUs YHCIOBBIX BBIpRKEHUN Ha
OCHOBE CBOUCTB apu()METHUECCKHUX NCHCTBUH.

CoOTHOCHUTB TOUKY Ha KOOPAMHATHOM MPSIMO C COOTBETCTBYIOLIUM €H YMCIIOM M H300paXkaTh YMCiIAa TOUKAMHU Ha KOOPJMHATHOM NMPSIMOM, HAXOJUTh MOIYJb YHCIIA.
CoOTHOCHUTB TOUYKH B IIPSMOYTOJIBHOM CHCTEME KOOPAUHAT ¢ KOOPAWHATAMU 3TON TOUKH.

OprrJ’DITI) LECIbIC YHUCIIa U ACCATUYHBIC I[p06I/I, HaXO0JUThb HpI/I6HI/I)KCHI/IH YHCCII.

Yucnosvie u 6yK8€HHble 6blPpAINCCHUA

[lormMate ¥ ymoTpeONATh TEPMHUHBI, CBSI3aHHBIC C 3alMCHI0 CTETICHW YHCIA, HAXOAWUTh KBaApaT W KyO 4YHCIa, BBIYMCISATH 3HAYCHHS YHUCIOBBIX BBIPAKEHHIA,
colIep KaIlux CTCTICHH.

HOHBSOB&TLCH HpI/I3HaKaMI/I JCIINMOCTH, paCKHa[IBIBaTI) HaTypaJII)HBIe YyucJia Ha HpOCTBIC MHOXHUTCIIN.

[Tomb30BaThCst MacmTaboM, COCTABIATH IIPOIIOPITAN M OTHOIIICHUSI.

Hcnonb3oBaTh OYKBBI JUIsi OOO3HAYEHUS YHCEN MPH 3alMCH MAaTEeMaTHUECKHX BBIPAKEHHH, COCTaBIATh OYKBEHHBIC BHIPOKEHHS M (OPMYIIbI, HAXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPAKCHHH, OCYILECTBIISIST HEOOXOAUMBIE TTOICTAHOBKU M MPEe0Opa3oBaHusI.

HaxonuTte HeW3BECTHBIA KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoewix 3aoau

Perath MHOTOIIIArOBBIE TEKCTOBBIC 3314l APUPMETHYSCKUM CIIOCOOOM.

Pemars 3aiaun, cBA3aHHBIE C OTHONIEHHEM, TPOTIOPIIHOHAIIEHOCTEIO BEITUYHH, POIIEHTAMH; PEIIaTh TPU OCHOBHBIE 33/1a4l Ha APOOH M MTPOLIEHTHI.

Pemarp 3agaun, cogepxaiue 3aBUCUMOCTH, CBS3BIBAIOIINE BETHUUHBL: CKOPOCTh, BPEMS, PACCTOSHUE, IIEHa, KOJIMYECTBO, CTOMMOCTD; TIPOU3BOJIUTEIBHOCTD, BPEMS,
00BEMa paboThI, HCITOJIB3YS apu(PMETHUCCKHUE ACHCTBUS, OLICHKY, TPUKUJIKY; TI0JIb30BAThCS SAMHHUIIAMA U3MEPEHHUS COOTBETCTBYIOIIMX BEJIUYHH.

CocTtaBnsaTe OyKBEHHBIE BBIPAKEHHS 10 YCIOBHUIO 3aa4H.

WzBnekats wHGOpMAIMIO, MPEACTABICHAYIO B TaONMHUIaX, Ha JUHEWHOMN, CTONIOYATOW WM KPYrOBOW JUarpamMmax, MHTEPIPETHPOBAThH NPEACTABICHHBIE JTaHHBIC;
KCIIOJIb30BaTh JJAHHBIC TIPU PEIICHUH 3a]1ad.

[IpencraisiTh HHGOPMAIUIO C TOMOIIBIO TAOJIHUII, TUHEHHON U CTOJIOYATON JHarpaMM.

Haznaonan zeomempusn

[IprBoaMTH PUMEPHI OOBEKTOB OKPYXKAIOMIETO MUPA, UMEIOIIHNX (POPMY H3yUEHHBIX T'€OMETPUUYECKHUX IUIOCKHUX U MPOCTPAHCTBEHHBIX (DUTYp, IPUMEPHI PAaBHBIX U
CUMMETPUYHBIX QUTYD.

W3o0paxkaTb ¢ TOMOLIBIO IMPKYJS, JIMHEWKH, TPAaHCIOPTUPAa HA HEJIWHOBAaHHOM W KIeTyaToil Oymare HW3y4deHHBIE IIOCKME TeoMeTpuieckue (Urypsl u
KOH(UTYpaLuH, CAMMETPUYHBIE (GUTYPBHI.

[Tonp30BaThCSl TEOMETPUIESCKUMH TIOHSATHSMU: PABEHCTBO (DUTYp, CUMMETPHSI; UCIIONIB30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEH: OChb CUMMETPHH, LEHTP
CUMMETPHH.

Haxoauts BeWYMHBI YTI0OB U3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbl 3aJlaHHONW BEJMYMHBI, IIOJIb30BaThCS MPH PEIICHUH 33]a4 T'pagyCHOM Mepoi
YIJIOB; PAaCIIO3HABATh HA YEPTEXKAX OCTPBIM, MPAMOIL, pa3BEPHYTHINA U TYIIOH YIJIbL.

BrruucniaTs 1nuHy 10MaHOM, IEPUMETP MHOTOYT'OJIBHUKA, I10J1b30BaThCS €AUHULAMYU U3MEPEHUS JJIMHBI, BBIPAXXATh OAHHU €IMHULIBI U3MEPEHUS IJIMHBI Yepe3 APYyTHE.
Haxonuts, ncnonb3ys 4epTéXHbIE HHCTPYMEHTHI, paCCTOSTHHS: MEXKAY IBYMS TOUKaMH, OT TOUYKH 10 MPSIMOM, JUIMHY ITyTH Ha KBAJpaTHOU CETKE.



Boeruncnsate mnomans (Guryp, COCTaBICHHBIX W3 MPSIMOYTOJFHUKOB, WCIOJB30BaTh pa3OMeHHe Ha MPSIMOYTONbHUKH, HAa paBHBIE (PUTYpHI, ITOCTpaMBaHUE IO
MPSIMOYTOJIbHUKA; TIOJIb30BAThCS OCHOBHBIMU €IMHUIIAMU U3MEPEHUS TUIOLIAAN; BBIpaXKaTh OJHU €IMHUIIBI U3MEPEHUS TUIOLIAAN Yepe3 ApYyTue.

Pacnio3naBaTh Ha MOJIENISIX M U300PAXKCHUSAX TUPAMUTY, KOHYC, IIHJIUH/P, UCIIOJI30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAaHUE, pa3BEPTKA.
N3ob6paxarp Ha KiIeT4aToi Oymare mpsMOYTOIBHBIHN IMapaiesenure]I.

Brerancnsats 00bEM MPSMOYTONBHOTO TMapajulesienuiesa, Kyoa, Momb30BaTbCs OCHOBHBIMU €IUHHUIIAMHA M3MEpeHusi 00bEéMa; BBIpaKaTh OAHH EIMHUIIBI N3MEPEHHS
00béMa uepes Apyrue.

Pematp HecnoXXHBIE 3a1a4M HA HAXOXKICHHE TEOMETPUIECKIX BEIMYNH B MPAKTHUECKUX CUTYaIIHAX.

OcBoeHue y4yeOHOro Kypca «Ajaredépa» Ha YpPOBHe OCHOBHOIO 001Iero o0pa3oBaHusl J0JKHO o0ecneynBATh [OCTHKEHHE CJeIYIOIMX MpeIMeTHBIX
00pa3oBaTeJILHBIX Pe3yJIbTATOB:

7 KJIacce

Yucna u eévluucnenusn

BrimonHsaTh, coyeTast yCTHbIE M MMCbMEHHBIE PUEMBI, apUPMETHUECKUE JEHCTBHS ¢ pAMOHAILHBIMHA YHCIIaAMHU.

HaxonuTh 3Ha4YeHUS YHCIOBBIX BBIPRKEHHUH; MPUMEHATh pPa3HOOOpa3HbIE CHOCOOBI M TPUEMBI BBIYMCICHHUS 3HAYEHWH APOOHBIX BBIPAKCHUH, COJACPIKAIIUX
OOBIKHOBEHHBIC U JECATUYHBIE IPOOH.

[lepexomuTh OT OmHOM (GOPMBI 3aIMCH YHCEN K APYroi (MpeoOpa3oBBIBATH JECITUYHYIO IPOObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B
OCCKOHEYHYIO JICCATUYHYIO IPOOB).

CpaBHUBATH U YHOPSIOYUBATH PAIUOHATBHBIC YUCTIA.

OKpyTJsTh YKCa.

BhINONHATE NPUKUAKY U OLICHKY pe3yJbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUI YHUCIOBBIX BBIPAXKEHUN.

BEIMONHATE JEHCTBUS CO CTETIEHSIME C HATYpPalbHBIMH MTOKa3aTEIsIMH.

[IpuMeHsTh NpU3HAKN JETUMOCTH, PA3I0KEHHE HA MHOKHUTEIN HATYPAJIbHBIX YHCEIL.

Pemate mpakTUKO-OPHEHTUPOBAHHBIE 33Ja4H, CBSI3aHHBIE C OTHOLIEHHEM BEIMYHUH, IPONOPLHXOHATIBHOCTIO BEJIMYHH, IPOLECHTAMH; HHTEPIIPETUPOBATh PE3yIbTaThl
peleHns 3a1a4 ¢ y4TOM OrpaHUueHHI, CBI3aHHBIX CO CBOWCTBAMHU PaCCMAaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue evipasricenusn

Hcnonb3oBaTh anreOpanveckyro TEPMUHOIOTHIO M CUMBOJIMKY, IPUMEHSTh €€ B IIPOLIECCE OCBOCHHUS Y4eOHOT0 MaTepHara.

HaxonuTh 3HaueHus1 OyKBEHHBIX BBIPAXKEHUH NP 33/IaHHBIX 3HAUYEHHSX MTEPEMEHHBIX.

BrimonaaTs HpeO6p330BaHI/I5{ ICJIOT0 BBIPAXKCHUA B MHOT'OYJICH ITPUBEACHHUEM HOILOGHBIX cllara€MbIX, PaCKpbITUEM CKOOOK.

BrInonHATh yMHOXKEHHE OJHOYJIEHAa HA MHOTOYJIEH M MHOTOWJIEHa HAa MHOTOWICH, IPUMEHATH (JOPMYJIBI KBaApaTa CyMMBI M KBaJpaTa Pa3HOCTH.

OcyIecTBIsATh Pa3IoKEHHE MHOTOUWICHOB HA MHOKUTEIN C TIOMOIIbIO BBIHECEHUS 38 CKOOKH OOIIEr0 MHOXKHUTENS, TPYIIIHPOBKU CJIaraeMbIX, TPUMEHEHUsT (HOpMyIT
COKpAILlEHHOI'O0 YMHOKEHUSI.

[IpumensTh NpeoOdpa30BaHUsl MHOTOWIECHOB JJISl PELLICHUS Pa3IMYHbIX 337a4 U3 MaTEeMaTHKH, CMEXHBIX IPEIMETOB, U3 PEaIbHON MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENIEHEH ¢ HATYpalbHBIMU MOKA3aTEJIIMH I IPEe0oOpa30BaHUsl BBIPAKESHUH.

Ypaenenuﬂ U Hepaeencmea

Pemars nuHelHbIE ypaBHEHUS ¢ OHOM EPEMEHHOM, IPUMEHSA ITpaBUJIa IIEPEX0Aa OT HCXOAHOIO YpaBHEHUSI K paBHOCHIIBHOMY eMy. [IpoBepsTh, SIBISETCS JIM YACIIO
KOpPHEM ypaBHEHUSI.

[TpumenaTs rpadudeckre METOIBI IPY PELICHUN JTMHEHHBIX YPABHEHUN M UX CHCTEM.

[TonGupate mprUMEpHI Iap YUCEI, SBISIFOIINXCS pelIeHHeM JTMHEWHOTO YPaBHEHHUS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM TUIOCKOCTH IpadyK JTMHEHHOTO YPaBHEHHUS C IBYMS IIEPEMEHHBIMU; MOJIb3YACh Tpa()MKOM, IPUBOIUTH IPUMEPHI PELICHUS YPaBHEHHS.
Penrath cucTeMbl AByX JIMHEHHBIX YpaBHEHHI C IByMs TIEPEMEHHBIMH, B TOM YHUCIIEe TPapUUECKH.

CocTaBnATh W pemaTh JIMHEHHOE ypaBHEHHE WM CHUCTEMY JIMHEHHBIX YPaBHEHUH MO YCIOBHWIO 3a/ladyM, HHTEPIPETUPOBATh B COOTBETCTBHH C KOHTEKCTOM 3afadu
MOJTy4YEHHBIN pe3ysbTar.



Koopounamout u zpagpuxu. @ynxyuu

» M300paxaTh Ha KOOPIAMHATHOW MPSIMOM TOUYKE, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAWHATaM, JIyYd, OTPE3KH, WHTEPBAJIBI; 3alHUCHIBATH YHCIIOBBIE MPOMEXYTKH Ha
aIreOpanvdecKoM s3bIKe.

* OrMeyaTh B KOOPAMHATHOMH INIOCKOCTH TOYKH I10 3aJaHHBIM KOOPJUHATAM; CTPOUTH IpauKu JIMHEHHBIX (QYyHKIHH.

* OnucelBaTh C IMOMOIIBIO (YHKIMH M3BECTHBIE 3aBUCHMOCTH MEXKAY BEJIMYMHAMU: CKOpPOCTb, BpEMsA, PpAacCTOSHHE; II€Ha, KOJMYECTBO, CTOUMOCTD;
MPOM3BOJUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

* Haxonuth 3HaueHue (PyHKLIUH 110 3HAYCHUIO €€ apIyMeHTa.

* [lonumate rpadudeckuii coco0 NMpenCTaBICHUS M aHAIM3a MHPOPMAIMM; W3BJIEKaTh U MHTEPIPETUPOBATH MH(POPMALMIO U3 I'padMKOB PEAIBHBIX MPOLECCOB U
3aBUCUMOCTEH.

8 kirace

Yucna u eviuucnenusn

* lcnonb3oBaTh HayalbHBIE IPEACTABICHHUS O MHOXKECTBE JACHCTBUTEILHBIX YHCEN Ul CPABHEHUS, OKPYTJICHHUS M BBIYMCICHUH; N300paxaTh NeHCTBUTENbHBIC YHCa
TOYKAMHU HA KOOPJAUHATHOU IIPSIMOMA.

* [lpumensre noHATHE apu(METHYECKOTO KBAAPATHOIO KOPHS; HAXOAWTh KBAApaTHbIE KOPHHU, HCIONB3YSl NP HEOOXOAMMOCTH KaJbKYJSITOD; BBINOIHAThH
npeoOpa3oBaHMs BEIPaKCHUH, COEPKALINX KBAJAPAaTHBIE KOPHHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

*  Hcnonb30BaTh 3alUCH OOJIBIINX U MaJIbIX YHCEIN C TIOMOIIBIO ICCATHYHBIX ApoOei U crernenei urcia 10.

Anzebpauueckue evipajricenus

* [IpuMeHSTh NOHSITHE CTENEHHU C LEJIBIM MIOKa3aTesIeM, BBIIIOIHATh IPeo0pa3oBaHusl BBIPAKEHNUH, COJIEPKALINX CTEIICHHU C LEJIbIM II0Ka3aTeNIeM.

*  BHINOJHATH TOXKAESCTBEHHBIE TPEOOPa30BaHUs PAlMOHATBHBIX BRIP2KEHUI HA OCHOBE MTPABUII JCHCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMHu IpoOsSMu.

= PackyiafplBaTh KBaPATHBIN TPEXWICH HA MHOKHUTEIH.

* [IpumeHsTH IpeoOpa30BaHusl BEIPAKEHUI IS PEIICHHS PA3IUUHBIX 3a0a4 U3 MaTeMaTHKH, CMEKHBIX IPEAMETOB, U3 PEaIbHOM MIPAKTUKU.

Ypasnenus u nepagencmea

*  PemaTh TUHEHbIE, KBaIpaTHbIE YPaBHEHUS U pallMOHAIbHbIE YPAaBHEHUS, CBOASIIUECS K HUM, CHCTEMBI IBYX YPaBHEHUH C IByMSI IEPEMEHHBIMHU.

» [lepexoauTh OT cIOBECHOH HOPMYIMPOBKH 3aa4uM K €€ alre0pandecKoi MOJEIH ¢ IOMOLIbIO COCTABICHUS YPAaBHEHHSI WIM CUCTEMbl YPaBHEHHH, HHTEPIIPETUPOBATh
B COOTBETCTBHH C KOHTEKCTOM 3a/1a4¥l MMOJIyYE€HHBIH Pe3yibTaT.

» [IpumeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB /ISl CPABHEHMUSI, OLIEHKH;, PellaTh JMHEHHbIE HEPaBEHCTBA C OJJHOM MEPEMEHHOW M UX CHCTEMBI; JaBaTh rpaduyeckyro
WJUTIOCTPAIIMIO MHOYKECTBA PEIICHNI HEpaBEHCTBA, CUCTEMbI HEPaBEHCTB.

Dyukuyuu

» [loHUMaTh ¥ UCNOIH30BATH PYHKIIMOHATBHBIE TIOHATHUS U SA3bIK (TEPMHUHBI, CHMBOJIHYECKHE 0003HAUCHUS ); OTPEIENATh 3HaUCHHE (DYHKIUH 110 3HAYCHUIO apTyMEHTa;
ONPENENSATh CBOUCTBA

¢dbyHKIIMH TT0 € TpaduKy.

*  Crpoutb rpauKH IEMEHTapHBIX QYHKINN BUIA Y = S, y = x2,

y = x3, vy =+/x, y = |X|; onuckIBaTh CBOMCTBA YMCI0BOI (HYHKIHH 1O €8 rpaduKy.
9 kJaacc
Yucna u eviuucnenus
* CpaBHHBATh U YIOPSIOYMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIC YUCTIA.
* BpmonHATh apuMeTHUeCcKHe NEHCTBUS C paldOHAJIbHBIMU YHCIaMH, COYETas yCTHBIE M NMUCHMEHHBbIE NPUEMBI, BBIIOJIHATH BBIYMCICHHUS C WPPALMOHATBHBIMU
YHCIIaMU.
* HaxoauTb 3HAUEHUs CTENEHEH ¢ LeTIBIMH MTOKa3aTeIIMU U KOPHEH; BEIYUCISATD 3HAUEHUS YHCIIOBBIX BBIPAKEHUI.
*  OKpyIJATH ACHCTBUTENbHBIC YNCIIA, BBITOIHATD IPUKUIKY PE3YJIbTaTa BEIYMCICHUH, OLIEHKY YHCIOBBIX BBIPAKECHUH.



Ypaenenuﬂ U HepaeéeHncmea

Pemarp nuHelHBIC U KBapaTHBIC YPAaBHEHUS, YPABHEHUS, CBOSIIUECS K HUM, IPOCTECHUIITNE JPOOHO-pAI[IOHATBHBIC YPABHCHUS.

Pemiate cuctemMbl 1ByX TUHEHHBIX YPABHEHUI € ABYMS IEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUI, B KOTOPHIX OJHO YPaBHEHHUE HE SIBISICTCS TMHEHHBIM.

Pematp TekcTOBBIE 331aUH anTeOpandecKuM CIIOCOOOM C TIOMOIIBIO COCTABJICHUS YPAaBHEHHS WIIH CUCTEMBI IBYX YPaBHEHUH C IBYMS MEPEMEHHBIMH.

[IpoBoauTh MpOCTEiIINe MCCIeNOBaHU YPAaBHEHUN M CHCTEM ypaBHEHH, B TOM YHCIE C MPUMEHEHUEM rparuecKuX MpencTaBlIeHri (YCTaHaBINBATh, IMEET JIN
ypaBHEHHUE UM CUCTEMA YPaBHEHUH pEIIeHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemats nuHelHbIE HEPABEHCTBA, KBAAPAaTHBIE HEPABEHCTBA; N300pakaTh pPelIeHne HEPaBEHCTB Ha YUCIOBOW MPSAMOIL, 3aITHCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.
Pematp cucteMsl THHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAOIINE KBAIPATHOE HEPABEHCTBO; N300pakaTh PEIICHNE CHCTEMbl HEPABEHCTB HA YHCIIOBOU
MPSIMOH, 3aKCHIBAaTh PEIIEHUE C TOMOLIHI0 CUMBOJIOB.

Hcnonp3oBaTh HEpaBEeHCTBA MPU PEILICHUH PA3IMUHBIX 33/1a4.

Dyukyuu

PacrniozHaBath (yHKIMHM W3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTHYECKH PACTIONOKEHHE Ha KOOPAMHATHON IUIOCKOCTH TpadukoB QyHKIMid Buaa: y = kx, y = kx +

k

b,y = o
=ax3+b =x3 y=+x,y= i . = .

y=ax*+bx+c,y=x>y=+x,y = |X| B3aBHCUMOCTH OT 3HaYCHHUI KOIPPHUIIMCHTOB; OIUCHIBATH CBOMCTBA (hyHKIIHIA.

Ctpouth 1 U300paxarb CXeMaTH4eCKU rpaduKy KBAPaTUIHBIX (YHKIHA, OMMCHIBATH CBOMNCTBA KBAPATUYHBIX (QYHKIHHA MO UX TpaduKam.

PacrniozHaBath KBafpaTHUHYIO QYHKIHIO 110 (hOpMyIie, IPUBOAUTE IPUMEPHI KBAAPATUIHBIX (DYHKIMH U3 pealbHON JKU3HU, (PU3UKU, [EOMETPHU.

Apudmemuuecxaﬂ U ceomempuueckasn npozpeccuu

Pacnio3naBaTh apu(pMETHUECKYIO U TEOMETPUIECKYIO ITPOTPECCHH MTPH Pa3HBIX CIIOCO0aX 3aaHusl.

BEINONHATH BEIYUCIIEHHS C UCTIONB30BaHHEM (GOPMYIT N-T0 4iieHa apu(QMETHYECKON U TeOMETPUIESCKOM MPOTrPEeCCHiA, CYMMBI MEPBBIX N YICHOB.

N300paxath 4aeHbI MOCIC0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIIOCKOCTH.

Pemars 3aJa4i, CBA3AaHHBIC C YHCJIOBBIMH IIOCJICAOBATCIIBHOCTAMH, B TOM YHCJIIC 3aJayu W3 peaﬂBHOﬁ KNU3HU (C HCIIOJIb30BAHUEM KaJBKYJIATOpA, ]_[I/I(prBI)IX
TEXHOJIOTHH).

Ocpoenue yuyeOHOro kypca «Il'eomMeTpus;» Ha ypOBHe OCHOBHOIO 00IIero o0pa3oBaHMsl JOJIKHO oO0ecledHMBATh JAOCTH:KEHHE CJICAYIOUIUX NpeIMeTHBIX
o0pa3oBaTe/JIbHbIX Pe3yJbTATOB:

7 Kkiaacc
Pacrio3HaBaTh M3y4eHHBIE TeOMETpHUYECKHEe (UTYpHI, OTPEENATh UX B3aMMHOE PACIOIOKEeHHe, N300pakaTh reoOMeTpHUecKrue (UTYpHI; BBITOIHATh YEPTEKHU TI0
YCIIOBUIO 33j1auu. MI3MepATh JInHEHHBIE U YTIIOBbIE BEIMYUHEI. Pemarh 3a/1aun Ha BRIYHCIIEHUE UTMH OTPE3KOB M BEJTMYWH YTIIOB.
Jlenath TpyOyI0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B PEaIbHOW KHU3HHU, pa3MEPOB MPHUPOIHBIX 00bEKTOB. Pasnndarh pasmMepsl 3THX OOBEKTOB IO
MTOPSIZIKY BETUYHHBI.
CTpouTh YepTEKU K TEOMETPUUYECKUM 3a/1auaM.
[Tonp30BaTHCS MPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, UCIIONH30BAThH IIPU3HAKU U CBOMCTBA paBHOOEAPECHHBIX TPEYTOJHHUKOB IPH PEIICHUN 3a/1a4.
[IpoBoIUTE JOTHYECKUE PACCYKACHHUSI C UCIIOIH30BAHUEM T€OMETPHUCCKIX TEOPEM.
[Tonb3oBaThCsl MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM MeAMaHbl, MPOBEAEHHOW K TUIOTEHY3€ MPSMOYIOJBbHOIO TPEYroJbHUKA, B
peIIeHNN TeOMETPHUSCKIX 3a/1ad.
OmpenensaTs MapauieTbHOCTh MPSMBIX C MOMOIIBI0 YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU cekymias. Onpeaenirs MapauieIbHOCTh MPSMBIX C MOMOIIBI0 PABEHCTBA
paccTOsTHUM OT TOYEK OAHON MPSIMOM 10 TOUEK APYTON MPSIMOU.
Pemarp 3ajaun Ha KieT4aroil Oymare.
[IpoBOIWTE BHIMHCICHUS W HAXOAWTHh YUCIIOBBIC M OyKBEHHBIC 3HAUCHHS YIJIOB B TE€OMETPHYECKUX 3a/JadaX C HCIOJB30BAHHEM CYMMBI YIJIOB TPEYTOJIHHUKOB U
MHOTOYTOJIbHHKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IPH MEPECCUSHUH JIBYX MapaJUICIbHBIX PSIMBIX CeKyIel. Pemars mpakTuueckre 3a/1a4i Ha HaX0XKJICHUE YTIIOB.
Bragerp moHsATHEM Ir€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACIATh OMCCEKTPHCY YIiia U CePEeIMHHBIA MEPIEHANKYISP K OTPE3KY KaK TeOMETPHUYECKHUE MEeCcTa



TOYEK.
DopMyIHpOBAThH OMPEAETCHUS OKPY)KHOCTH M KPYTa, XOPAbI U IUAMETPa OKPY>KHOCTH, TI0JIb30BaThCsl UX CBOMCTBAMHU. Y METh IPUMEHSTh 9TH CBOWCTBA MIPH PELICHUH
3ajad.
BrnaneTs moHATHEM ONMCAHHON OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HaX0IuTh €€ neHTp. [loap3oBaThcst pakTamMu 0 TOM, YTO OUCCEKTPHUCHI YITIOB TPEYTOJIbHUKA
[IEPECEeKar0TCsl B OAHOM TOUKE, U O TOM, UTO CEPEANHHbIEC NEPIEHANKYIIPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE.
BrnaneTs moHATHEM KacaTeNnbHOW K OKPYXHOCTH, IOJIb30BATHCS TEOPEMOH O MEPIEHANKYIISIPHOCTH KacaTelIbHON U paryca, TPOBEAEHHOTO K TOUKE KaCaHHS.
[Tonp30BaThCs MPOCTEHIIMMH [€OMETPHUECKUMH HEPABEHCTBAMH, [IOHUMATh UX MPAKTUYECKUI CMBICII.
[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TOCTPOCHHUS C ITIOMOILBIO LIUPKYJISL U JINHEHKH.

8 knace
PacrniozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX DJIEMEHTHI, MOJIb30BATHCS MX CBOMCTBAMH MPU PELICHUH T€OMETPHYECKUX 3a/au.
Buitagets noHsiTMeM CpeHEl JIMHUM TPEYTOJbHUKA U Tpaneluuu, IPUMEHATh UX CBOICTBA MPH PEIICHUH reoMeTpudyecKux 3anad. [lonb3oBaThcs TeopeMoit daneca i
pelIeHHs TPAaKTHUECKUX 3a/1a4.
[TpuMeHsITh TPU3HAKH [TOJI00US TPEYTOJIHLHUKOB B PEIICHUH T€OMETPUUCCKUX 3a/1a4.
[Tonw3oBatecst Teopemoii I[ludaropa s pemieHHs TeOMETPUUECKHMX M NpakTU4YecKux 3afad. CTpOMTh MaTeMaTHYECKYI0 MOAETIb B IMPAKTHUYECKUX 33/1adax,
CaMOCTOSITEIBHO JeNaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLINE AJTUHBI.
BHaI[eTL MOHATHUAMU CUHYCA, KOCMHYCa U TAHT'CHCAa OCTPOro yrijia npsaMoyrojbHOIro TpEyrojJbHHKa. ITonp30BaThCS STUMU TTOHATHUSIMU I peIICHUS IMPAKTUYCCKUX
3ajad.
BoerancnsaTs (pa3nmudHBIME CIOCO0aMH) TUTOIIAh TPEYTONBHUKA U TUIONIAId MHOTOYTOJBHBIX (UTYD (TIONB3YACH, T/Ie HEOOXOAUMO, KaIbKyIsaTopoM). [IpumensaTs
IMMOJTYYCHHBIC YMCHUS B IIPAKTUYCCKHUX 3aJavax.
Bragers MOHATHSAMM BNHCAaHHOTO W IEHTPAIBHOTO YIJIa, MCHOJIb30BaTh TEOPEMBbl O BIMCAHHBIX yIiax, yrilax MEXAy XOopJaMu (CeKyIIMMH) U YIJe MexXIy
KacaTeJIbHOM U XOpJI0il NpHU PEeIICeHUH F€OMETPUUECKUX 3a/1a4.
BrnaneTs MoHATHEM OIMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA OMUCAHHOTO YETHIPEXYTOJIbHUKA [TPY PELICHUH 3a1ad.
HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHHA Ha MNPAKTUKE — CTPOUTH MATEMAaTUYCCKUC MOJCIN JIA 3a1a4 peaJIBHOP'I KU3HU U MPOBOJUTH COOTBECTCTBYIOINE BBIYMCIICHUA C
MPUMEHEHUEM MTOJ00MS U TPUTOHOMETPUH (II0JIb3YSCh, T1Ie HE00OX0IMMO, KaJIbKYJISITOPOM).

9 knace
Wcnonp3oBaTh TPUTOHOMETPUUCCKUC (bYHKIII/II/I OCTPBIX YIVIOB JI HAXOXKACHUA PA3JIMYHBIX 3JICMEHTOB IIPAMOYT'OJIBHOI'O TPCYTrOJIbHUKA.
ITonp30BaThCs (1)OpMy.]'IaMI/I IMpUBEACHNUA W OCHOBHBIM TPUTIOHOMETPUUYCCKUM TOXICCTBOM [JIsI HAXOXICHUS COOTHOIIICHHI MCXKAY TPUTOHOMETPUUCCKUMU
BEJIMYMHAMM.
Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB I HAXOKJICHHSI PA3JINYHBIX AJIEMEHTOB TPEYTOJbHHUKA («pEIIeHNe TPEYTOJbHUKOBY), IPUMEHSTh UX MPH PELIeHUN
reOMEeTPUYECKHUX 3ajau.
Brnaners nonsitusimu npeobpa3oBaHust 101001s1, COOTBETCTBEHHBIX 3JIEMEHTOB 1MO00HBIX (uryp. ITonp3oBarhest cBoiicTBaMu 11010011 TPOU3BOJIBHBIX (QUTYD, YMETh
BBIYUCIISTH JUIMHBI U HAXOJMUTH YTIIbl y MOA00HBIX Guryp. [IpumensTs cBolicTBa 110100Ms B IPAKTHUECKUX 33/1a4ax. Y METh IPUBOAUTH IPUMEPHI OJOOHBIX (GUTyp B
OKPY’KaIoIleM MHpE.
[Tonp30BaThCst TEOPEMaMH O MIPOU3BEACHUH OTPE3KOB XOP/I, O IPOU3BEIECHIH OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.
[Tonp30BaThCsl BEKTOPaMH, MOHUMATh UX F€OMETPHUYECKHNA U (PU3MYECKUH CMBICH, TPUMEHATh UX B PELICHUH I'eOMETpUYecKuX M (usndeckux 3amad. [lpumensars
CKaJIAPHOC MMPONU3BEACHNUEC BEKTOPOB U1 HAXOXKJICHUA NJIVMH U YTJIOB.
ITonmp30BaThCs METOJIOM KOOpAMWHAT Ha IJIOCKOCTH, IPUMEHATH €TI0 B PEIICHUU T'COMECTPUUCCKUX W IMPAKTUYCCKUX 3a71a4.
Brnanets mOHATHAMEU NPaBUIIBHOIO MHOT'OYTOJIBHUKA, JJTUHBI OKPYKHOCTH, UIMHBI JYTH OKPY>KHOCTH U PaJHMaHHON MEpbI YIila, YMETh BBIYMCIATH IUIOMIAAL Kpyra 1
€ro yacTei. HpI/IMeHSITB IMMOJIYUYCHHBIC YMCHHUS B IIPAKTUYCCKUX 3ajlavdax.
HaxonuTh ocu (Mi¥ EHTPBI) CAMMETPUH (PUTYD, TPUMEHSITH TBHKEHHSI TUIOCKOCTH B TIPOCTEHIITNX CITyYasiX.
[IpuMeHsITh NoJdy4YeHHBIE 3HAHHUS HAa MPAKTHKE — CTPOMTh MaTeMaTHYECKHE MOJENH /sl 3a/1a4 peajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS C



MIPUMEHEHHUEM TTOA00MS ¥ TPUTOHOMETPUUCCKUX (PYHKIUH (IT0JIb3YACH, IIe HEOOXOIUMO, KaIbKYIITOPOM).
I[MpeaMeTHbIE pe3yJibTaThHI 0CBOECHUS Kypca «BeposiTHOCTD M cTATHCTHKA» B 7—9 Kjlaccax XapaKTepU3yIOTCs CJIeIyIOIUMH YMeHUIMM.
7 kJacce
*  UYpnrare uHGOpPMAIHIO, TPEACTABICHHYIO B TaOMUIaX, HA AUarpaMMax; MPEACTaBIATh JaHHBIC B BHUE TaOJHIl, CTPOUTH JUArpaMMbl (CTOJOMKOBEIE (CTONOYATHIC) U
KpYyTOBBI€) 10 MaCCHBAaM 3HAYCHH.
= OnuchIBaTh U UHTEPIPETUPOBATH PEAIbHBIC YHCIOBBIC IaHHBIC, TIPEACTABICHHBIC B TA0IUIAX, HA qUarpaMMmax, rpadukax.
= Jcrmonb30BaTh IS ONMMCAHUS JAaHHBIX CTATHCTUYECKIE XapaKTePUCTUKHU: cpeHee apudmeTnieckoe, MeIuana, Hanbobliee 1 HanMeHbIIlee 3HaYeHUs, pa3Max.
= JIMeTh mTpeACTaBICHWE O CIIy9ailHOW W3MEHYMBOCTH Ha TMpHMepax IIeH, (U3UYECKUX BEIUYHWH, AHTPONOMETPHYECKHX JaHHBIX; MMETh IIPEICTABICHHE O
CTaTUCTUYECKON yCTOMUYHUBOCTH.
8 knace
= JI3Biekars 1 mpeoOpa3oBbIBATh HHPOPMAIIHIO, IPEACTABICHHYIO B BUIE TA0JHUII, TUarpamMmm, rpa()uKoB; MPEACTaBIATE JaHHBIEC B BUE TAOIHUII, TUarpamMm, TpaduKoB.
*  OnuchBaTh JaHHBIE C TOMOLIBIO CTATUCTHYECKUX MOKa3aTelel: CpelHUX 3HaUeHUI 1 Mep paccerBaHus (pa3Max, AUCIEPCHS U CTaHIApPTHOE OTKIOHEHHUE).
= HaxoJauTh 4aCTOThI YMCIOBBIX 3HAYCHHI U YaCTOThI COOBITHIA, B TOM YHCJIC [0 pe3ybTaTaM W3MEPCHHI U HaOIFOICHUH.
= HaxoauTh BEpPOATHOCTH CIIy9alHBIX COOBITHIA B OIIBITaX, 3HASl BEPOATHOCTU DJIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B OMBITaX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMU
COOBITHSIMHU.
= Hcnonb3oBaTh rpaguuecKie MOJICIHU: IEPEBO CIyYaHOT0 SKCIEPUMEHTA, JUarpaMMbl Diiepa, YucIoBas mpsmast.
= OnepupoBaTh NOHATUSIMHU: MHOXKECTBO, IOJMHOKECTBO; BBIMOIHATh ONEPAlMU HAJl MHOXKECTBAMH: OOBEIMHCHHE, IEPECCUCHHE; TICPEUUCIISATh JIEMEHTBI MHOXKECTB;
MIPUMEHATH CBOMCTBAa MHOYECTB.
= Vcnosib30BaTh TpaUuecKoe MPeICTaBICHUE MHOXECTB U CBSI3CH MEXK/y HUMH JUIS OIKMCAHUs TPOIIECCOB M SBJICHMI, B TOM YWCIIC MIPU PEUICHUH 33]a4 U3 JAPYTUX
y4eOHBIX MPEIMETOB U KYyPCOB.
9 kJacc
= J3Biekarh u MpeoOpa3oBbIBaTh WHGOPMAIUIO, IPEACTABICHHYIO B PAa3IMYHBIX HMCTOYHUKAX B BHJE TAONUI], AUarpaMM, TpaduKOB; MPEACTABIATh JaHHBIE B BUJIC
TaOJUIL, AUATPaMM, rpadUuKoB.
= PemaTh 3a/1a4u OpraHM30BaHHBIM ITIE€PE0OPOM BaPUAHTOB, a TAKXKE C UCTIOIH30BAaHHEM KOMOMHATOPHBIX MPABUI U METOJIOB.
= Vcronb30BaTh OnMcaTeNbHbIe XapaKTEPUCTUKH JIJISI MACCHBOB YMCIIOBBIX JIaHHBIX, B TOM YHUCIIE CPEHIE 3HAYCHUS U MEPHI PACCEHBAHMS.
*  HaxoIuTh 4acTOTHI 3HAUYEHHI M YACTOTHI COOBITHSI, B TOM YHCJIE MOJB3YSCh pe3yIbTaTaMH NPOBEIEHHBIX H3MEPEHUH 1 HAOIIOICHUH.
®  HaxoauTh BEPOSTHOCTH CIy4YalHBIX COOBITHI B H3YYEHHBIX OIBITAX, B TOM YHCJIEC B OIBITAX C PAaBHOBO3MOXXHBIMH 3JICMEHTAPHBIMU COOBITHUSIMH, B CEPUIX
WCTIBITAHUH JIO TIEPBOTO yCIIeXa, B CEPUAX HCIIBITAHUN bepHyIm.
= HMmeTh npeacTaBiIeHHE O CIy4YalHOW BEJIMYMHE U O PACIIPEIEIIEHUN BEPOATHOCTEM.
= lmeTp mpescTaBieHHE O 3aKOHE OOJIBIIUX YMCEN KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUUBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEN B MPHUPOJC U
oO1recTse.

Conep:xxanue yueOHOIro npeamMera
Marematuka

5 kiace

Hamypanvnvie uucna u Hyav

Harypanbnoe uncno. Pag narypansusix uucen. Yucino 0. M300pakeHue HaTypainbHBIX YUCET TOYKAMH Ha KOOPAWHATHOM (YMCIIOBOIT) IPSMOH.

[To3umronHas cucreMa cunucieHus. PuMckas Hymepanus Kak IpuMep HEMO3UIMOHHON CUCTEMBI cUMCIeHus. JlecsTuyHas cucteMa CUUCICHMSL.

CpaBHeHHe HaTypaJIbHBIX YHCEN, CPABHEHHE HATYPaIbHBIX YHcel ¢ HyléM. CriocoOsl cpaBHeHHS. OKpYTIIEHHE HaTypaIbHbBIX YHCE.

CrnoxeHne HaTypalbHBIX YHCEN;, CBOMCTBO HYJISl TIPU CIIOKEHUU. BhlunTaHue Kak JeicTBHe, 00paTHOE CIIOKEHHIO. Y MHOKEHHE HATYpaJIbHBIX YUCEN; CBONCTBA HYJS U
eIMHULBI NpH yMHOXKeHHMHW. [leneHune Kak AedcTBHe, oOpaTHOEe YMHOXEHHIO. KOMIOHEHTHl AEWCTBHI, CBsI3b MEXIy HUMH. lIpoBepka pesynbraTa apu(pMeTHUecKOro
nerctus. [lepemecTuTensHOE M COYETATENHHOE CBOMCTBA (3aKOHBI) CIIOKEHUS M YMHOKESHHS, PACTIPEIETUTEIHHOE CBOWCTBO (3aKOH) YMHOXKEHHS.



Hcnonp3oBanue OyKB 1j1s1 0003HAYCHUS HEU3BECTHOTO KOMITOHEHTA M 3alMCH CBOWCTB apu(PMETHUCCKHUX ICHCTBHIM.

Henutenu u KpaTHbIC YHUCIIa, pa3iokeHUe Ha MHOXuUTeNU. [IpocThie u coctaBHbIe uncia. [Ipusnaku genuMoctd Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb ¢ HATypalbHBIM TIOKa3aTeNeM. 3aliCh YHCia B BUJE CyMMBI Pa3psAHBIX claracMblX.

HucnoBoe BblpakeHHE. BpluncieHuEe 3HAYEHHWH UYHCIIOBBIX BBIPAXKCHUM; MOPANOK BBINOIHEHUS AEHCTBUU. Mcmonb3oBaHUE NMPU BBIYUCICHHUSX MEPEMECTUTENBHOIO U
COYETATEeTHHOTO CBOMCTB (3aKOHOB) CIIOKEHUS 1 YMHOKEHHS, PACIIPEIETUTEIHHOTO CBOWCTBA YMHOKEHUSI.

Jlpoou

[Ipencrasnenrne o ApodmW Kak crocoOe 3amucH 4acTH BenmunHbl. OOBIKHOBEHHBIE apoOu. [lpaBuibHBIE M HeNpaBWIbHBIC npodu. CMemaHHas IpoOb; IMpeICcTaBICHUE
CMeIaHHOW npoOW B BHIE HENMPaBWILHOW NpoOW W BBIIEICHHE IIEJIOW YaCTH YHCIIA M3 HEMpPaBHILHON apoow. M3o0paxeHue apoOei ToUkamMy Ha YHUCIOBOH IPSMOIA.
OcHoBHoe cBoiicTBO Apobu. Cokpamienue npooOeii. [IpuBenenue apodu k HoBoMy 3HaMeHateno. CpaBHeHHE ApoOeii.

CrnokeHue U BIYMTaHHE ApOOel. YMHOXKEHHUE U AeeHue qpo0eil; B3auMHo-00paTHbIe ApoOu. HaxoxaeHue 4acTH Lenoro 1 1ejoro mo ero YacTH.

Hecsatuanas 3anuck apoodeit. [Ipencrapmenne necaTHaHOW ApoOH B BHAE OOBIKHOBEHHOH. M300pakeHNE NECATHYHBIX APOOCH TOUKaMH Ha YHUCIOBOU mpsMon. CpaBHEHHE
JECATUYHBIX Jpo0eii.

ApudmeTnyeckue ASHCTBUS C JECATUIHBIMU TpoOaMu. OKpyTIeHNE IECITUIHBIX IPOOeH.

Pewenue mexcmoegwix 3a0ay

Pemenne TekcTOBBIX 33mad apupMeTHUECKAM crtocoboMm. Pemrenne normdeckux 3amad. Pemenwe 3amad mepeOopoM BCeX BO3MOXKHBIX BapHaHTOB. Vcronmp3oBaHuE MpH
peleHnn 3a1a4 TaOJIHII U CXEM.

Pemenne 3aaa4, CoACpKalluX 3aBHUCUMOCTH, CBA3BIBAIOMIUC BCIWYHHBI: CKOPOCTH, BpEMA, paCCTOAHUEC, LCHA, KOJIUYECTBO, CTOUMOCTD. EI{I/IHI/IHBI HU3MEpPCHUA: MACCHhI,
00BEMa, IIEHBI; PACCTOSIHUSA, BPEMEHH, CKOPOCTH. CBSI3b MEXIy SAMHHUIIAMA U3MEPEHHUS KaXK IO BETUIHHBI.

Penrenue ocHOBHBIX 3a/1a4 Ha poOu.

[IpencraBieHre JaHHBIX B BUJIE TaOJHII, CTOJIOYATHIX JUArPaMM.

Hacnaonas zeomempus

Harnsnaeie mpencTaBieHus o purypax Ha MIIOCKOCTH: TOYKA, IPSIMast, OTPE30K, Iy, YToJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTB, KpyT. YTo. [IpsMoii, ocTpslii, Tymoit
U pa3BEPHYTHIN YIJIBL.

JlimHa oTpe3Ka, MeTpHUYECKUe eIMHUIIBI JUTUHBL. J[TrHa ToMaHOH, TIepUMeTp MHOTOYTOJIFHUKA. V3MepeHue u mocTpoeH!e YTIIOB ¢ MTOMOIIBI0 TPAHCIIOPTHPA.

Harnsnaele npeacTraBneHus 0 GUrypax Ha TNIOCKOCTH: MHOTOYTOJIEHUK; MTPSIMOYTOIBFHUK, KBAAPAT; TPEYTOJIBHHK, O PABEHCTBE QUTyp.

Nzobpaxenne ¢uryp, B ToM uuciie Ha kierdaroi Oymare. [loctpoeHne KoH(Hrypauuii U3 4acTeil NpsMOH, OKPYXKHOCTH Ha HEIMHOBAaHHOH W KIeT4aToH Oymare.
Hcnonb3oBaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAJIpaTa.

[Tnomane NpsSMOYTONEHUKA H MHOTOYTOJIEHUKOB, COCTABIIEHHBIX U3 MPSAMOYTOJIBHAKOB, B TOM 4Hciie QUTYp, H300paXEHHBIX HA KJIeTYaTor Oymare. EquHUIBI n3MepeHus
TIOLIAIH.

Harnsimaele mpescTaBiieHHs O TPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIA Mapaienenuiea, Kyd, MHOrorpaHHUKH. M300paxeHne MpoCTEHITMX MHOTOTPaHHHUKOB.
Pa3Béprku kyOa 1 mapamnenenunena. Co3ganue Mojeneli MHOTOIrpaHHUKOB (M3 OyMaru, IpOBOJIOKH, IUIACTHIIMHA U IP. ).

O0BEM IPAMOYTOIBHOTO TIapaieNnenumena, Kyoa. EnuHume! nsmepeHus o0béma.
6 xnacc

Hamypanonvie uucna

ApudmeTnueckue ASHCTBUS C MHOTO3HAYHBIMH HATYpPaJIbHBIMU YHCIaMH. YHCIOBBIE BBIPXKEHUS, TOPSAOK NEHCTBHIA, HUCIONB30BaHUE CKOOOK. Mcmonmb3oBaHue mpu
BBIYUCIICHUAX IIEPEMECTUTECIILHOT'O U COUCTATEIIbHOT'O CBOWCTB CJIOKEHUS U YMHOXCHUA, paCip€acInTCIbHOTO CBOMCTBaA YMHOXCHUA. OKp}/I‘HeHI/Ie HaTypaJbHbIX YHUCECII.

JlenuTenu u KpaTHbIE YHCIIa; HAMOOIBIINI 00N 1eIUTeNh U HAaUMEeHbIIIee 001ee KpaTHoe. J|eMMOoCTs CyMMBI U Tpou3BeneHus. [lenenne ¢ ocTaTKoM.

/lpoou

OOBIKHOBEHHAsI IPOoOb, OCHOBHOE CBOWCTBO Jpo0H, cokpanieHue npodeil. CpaBHeHHE U yropsiouuBaHue ApoOeid. Pemienvie 3aqad Ha HaxOXkIEHHE YacTH OT IIEJIOr0 U
HEJIOro MO ero 4JacT. J[poOHoe 4Yuclio Kak pe3ynbTar neneHus. [lpejpcraBiieHHe NECATHYHON ApoOU B BHUJIE OOBIKHOBEHHON JpOOM M BO3MOMKHOCTBH IPENICTABICHUS
OOBIKHOBEHHOU JIpoOM B BHJIE JeCATUYHON. [lecsaTnunble ApoOU U MeTpUYecKas CUCTeMa Mep. ApuMeTHYecKue JEHCTBHS U YHCIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH U



JECSITHYHBIMU IPOOSMHU.

Otnowenue. [lenenue B 1aHHOM OoTHOWEHHU. MacmTal, nponopuust. [I[puMeHeHne mponopunii npyu peieHn  3a1ad.

[onsiTne nmpoueHTa. Beruucnenne mporenTa oT BEIMYUHBI U BETMYMHBI IT0 €€ MPOLeHTy. BrlpakeHne NpoueHTOB AeCATUIHBIMU ApoOsMH. Perrenue 3agad Ha IPOLEHTHL.
BripaxkeHue OTHOLIECHNS BEIMYUH B IPOLEHTAX.

Ilonosccumenvnvie u ompuyamepbHvie YUCIA

[MonoxwurenbHple U OTpULaTenbHble uyncia. Llenple uncna. Monxynbs uuciia, reoMeTpUuecKas MHTepIpeTanus MOAyns 4ucia. M3o0paxeHue uucen Ha KOOPAWHATHOW
npsAMoil. UUCII0BbIE IPOMEXYTKH.

CpaBHenue gricen. ApupMeTHIeCcKue IEHCTBHS C TTOIOKUTETFHBIMA U OTPULIATETHBIMHA YHCIIAML.

[IpsamoyronpHas cucTeMa KOOpAMHAT Ha MIOCKOCTH. KoopauHaTh TOUKH Ha MJIOCKOCTH, abciucca u opanHara. [locTtpoeHne Touek u puryp Ha KOOPAUHATHOM TUIOCKOCTH.

bykeennuvie evipasiceHun

[Tpumenenne OyKB [Tl 3aIFICH MaTeMATHIECKUX BRIpAKEHUH U npeaoxkeHnit. CBolcTBa apu(pMEeTHIECKIX AeWCTBUNA. byKBeHHBIE BBIpAXKEHUS M YUCIOBBIE ITOICTAHOBKH.
BykBeHHbIe paBeHCTBA, HAXOX/AECHHE HEU3BECTHOTO KOMIOHEHTa. PopMylsl; GOpMyJbl IEpUMETpa U IUIOMAAX MPAMOYTOJIbHUKA, KBajapara, 00béMa mapaijenenumnena u
KyOa.

Pewenue mexcmoegwix 3a0ay

Pemenwne TexkcTOBBIX 331249 apuMeTndeckumM criocobom. Pemenne normueckux 3anad. Pemenne 3aqad nepe6opoM BceX BO3MOKHBIX BApHAHTOB.

Pemenne 3amau, comepkamux 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEJIWYMHBI: CKOPOCTh, BpPEMs, PAaCcCTOSHUE; I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOJUTENBLHOCTh, BpPEMH,
00bEM paboThl. EAMHUIEI H3MEpEHUsI: MACChl, CTOMMOCTH; PACCTOSHHSA, BpEMEHHU, CKOpOCcTH. CBsI3b MEXKIy eANHUIIAMU H3MEPEHUS KOKIOH BETMUNHEI.

Pemenwne 3ana4, CBA3aHHBIX C OTHOIICHHEM, ITPOIIOPLIHMOHATHHOCTHIO BEIMYNH, TIPOIIEHTAMU; PEIIeHIe OCHOBHBIX 33/1a4 Ha APOOU U MPOLIEHTHI.

Onenka u NpUKUIKa, OKPYIJICHHE pe3yIbTara.

Coctapnenue OyKBEHHBIX BBIPAXEHUI MO YCIOBUIO 331a4H.

[IpencraBnenre JaHHBIX C TOMOIIBIO TA0IHIl U nuarpamm. Cton0vaTeie TuarpaMMbl: 9T€HHE U TOCTpoeHue. UTeHNe KPyroBBIX TUarpamM.

Hacnaonas zeomempus

Harnsimaele nipeacraBieHust o Gurypax Ha IJIOCKOCTH: TOYKA, TMpsMasi, OTPE30K, Jyd, YroJl, JOMaHas, MHOTOYTOJIbHUK, YeThIPEXYTONBHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

B3anMHoe pacnosnokeHue JByX NMPsSIMBIX HA MIIOCKOCTH, NapajulefibHbIE IpsIMble, EPIEHANKYIISIPHbIEC NpsMble. 3Mepenue paccTosHul: MEXIY IBYMsI TOUKAMHU, OT TOUKH
710 TIPSIMOM; IJTMHA MapIIpyTa Ha KBaJIpaTHOM CeTKe.

W3mepenne W MOCTpOeHHE YIJIOB C TIOMOIIBIO TPAHCIOPTHpPA. BUABI TpPEyronbHHUKOB: OCTPOYTOJIbHBIM, MPSAMOYTOJIBHBIN, TYNOYTOJbHBIA; pPaBHOOEIPEHHBIH,
paBHOCTOpOHHMA. YeTHIPEXYTOIBHUK, MPUMEPHI YETHIPEXYTOIBHUKOB. [IpAMOYroNbHUK, KBaJpaT: HCIIONb30BaHUE CBOWCTB CTOPOH, YIJIOB, nuaroHaneid. M3oOpaxeHwue
reoMeTpryecKux (pUryp Ha HEJIMHOBaHHOHN OyMare ¢ HCIOIB30BaHHEM IIUPKYJIS, JIMHEHKH, YroJdbHUKA, TpaHcnopTupa. [locTpoeHns Ha kietyatoii Oymare.

[epumerp MHOTOyronpHuKa. [loHsATHE Momaan GUTYpPBI, eAUHUIBI U3MepeHus mionan. [IpubmmkéHHoe n3MepeHue Toman Guryp, B TOM YUCIlie Ha KBaJIpaTHOU
cetke. [IpubmmkéHHOE M3MEpEeHre ITHHBI OKPY>KHOCTH, TUTOMIAH KpyTa.

CuMmMmeTpus: TeHTpalbHasA, OCeBas U 3epKallbHasi ciMMeTpud. [locTpoeHre cCHMMETPUYHBIX (QUTYP.

Harmnsinable mpecTaBieHns: 0 MPOCTPAHCTBEHHBIX (UIYpax: Mmapajuiesienume]], Ky0, mpu3ma, mupamMua, KOHyc, IITHHID, map u cgepa. M3o0pakeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BEPTOK MHOTOTPaHHUKOB, IMIMHAPA U KOHyca. Co3aHie MoJeNell MPOCTPaHCTBEHHBIX (Guryp (13 Oymaru, mpoBOJIOKH, TIIACTHIMHA U Ap.).

[lonsTe 00bpEMa; eqUHULIBI U3MepeHHs 00bEMa. OOBEM MPSIMOYTOJIBHOTO Hapauieienumnena, Kyoa.

Auredpa
7 Kkacc

Yucna u evtuucnenusn
PauuonajbHbIe Yncia

JlpoOu OOBIKHOBEHHBIE M JICCATHUYHBIC, [IEPEX0/ OT OAHOW (opMbI 3amucH Jpodeil k apyroi. [ToHsTHE palMoOHANBLHOrO YHCIa, 3alKch, CPAaBHEHUE, YIOPSA04YMBaHHE
panMoOHAJIbHBIX Yuce. ApupMeTHIecKre IeiCTBUS C pallMOHAIBHBIMU YUCIaMy. Pemennre 3a1a4 u3 peaibHOM NMPaKTHKH Ha 4acTH, Ha JpoOu.



CreneHb ¢ HaTypaJbHBIM IIOKa3aTeeM: ONpeielieHHe, IPeoOpa30BaHue BEIPAKEHUH Ha OCHOBE ONPEICIICHHS.

[IponeHTHl, 3anKCh MPOLICHTOB B BUAAE APOOH U IpoOH B BHJIE MPOLEHTOB. TpH OCHOBHBIE 3a/1a4d Ha MPOLEHTHI, PeLICHUE 3a/1a4 U3 peabHON MPaKTHKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3loKEeHNE Ha MHOKUTENN HATYpaJIbHBIX YUCEIL.

PeasbHbIe 3aBUCHMOCTH, B TOM 4HCII€E IIPsIMasi 1 00paTHast HPOIOPLUOHAIBHOCTH.

Anzebpauueckue evipasicenusn

[lepemenHbIe, YUCTIOBOE 3HAYCHUE BBIpXKEHUS ¢ TIepeMeHHOH. [IpeacTaBienne 3aBUCUMOCTH MEXKAY BeTUUMHAMU B Bue GpopMynbl. Beraucnenus mo hopmymnam.

[IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHHH, TOXKJECTBEHHO PAaBHBIC BBIPAKEHUS, NpaBUia NMPeoOpa30BaHUSI CYMM U IPOM3BEICHMH, MpaBHIa PAcCKPbITHUS CKOOOK MU
MIPUBEACHUS MOJAO0HBIX CIIaraeMblX.

CBoiicTBa cTeNeHH ¢ HAaTypaJbHBIM IIOKa3aTeIeM.

OpHouneHs! ¥ MHOrOwIeHbl. CTeneHb MHOrouseHa. CioskeHue, BBIYUTaHUE, YMHOKEHHE MHOTOUWIEHOB. DOpMyITbl COKpaIIEHHOTO YMHOKEHHUS: KBaApaT CyMMBI U KBaJpar
paszHocTH. DOpMyIia pa3sHOCTH KBaApaToB. Pa3zinoxkeHrne MHOTOYWIEHOB HA MHOKUTEIN.

Ypasnenua

VYpaBHeHHE, KOPEHb YpaBHEHHS, TIpaBHUiIa MpeoOpa3oBaHysl ypaBHEHHUS, PABHOCHILHOCTD ypaBHEHUH.

JIuneliHOe ypaBHEHHE C OJHOM MEPEMEHHOH, YUCIO KOPHEH JMHEHHOIO YpaBHEHUs, PELICHUE JUHEHHBIX ypaBHEHUI. COCTaBIICHHE YpaBHEHHM IO YCIOBUIO 3a/ayu.
PelreHre TEKCTOBBIX 3a/1a4 € MOMOILBIO YPAaBHEHUU.

JluneliHoe ypaBHEHHE ¢ IBYMs MEepeMEHHBIMH U ero rpadpuk. CucreMa OBYX JHMHEHHBIX YpaBHEHHH C IBYyMs IEepeMEHHBIMH. PellleHne cucTeM ypaBHEHUH CIIOCOO0M
noscTaHoBKH. [IpuMeps! penieHrst TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUH.

Koopounamut u zpagpuxu. @ynxyuu

Koopaunnara Touku Ha npsiMoit. UncinoBble MpoMeXyTKH. PaccTosHue MeX Ay ABYMS TOUKaMHU KOOPIUHATHOM MPSIMOH.

[IpsmoyronbHas cucrema koopaunat, ocu OX u Oy. AGciucca U OpJMHATa TOYKKA Ha KOOPAMHATHOW IUIOCKOCTH. IlpuMepsl rpadukoB, 3aiaHHbIX (opMyiaamu. UreHue
rpaMKOB peanbHBIX 3aBUCUMOCTEH.

[onstne ¢ynkumu. I'padux dynxmun. CpoiictBa dyHkimil. Jluneiinas ¢ynkuus, eé rpaduk. ['padmyeckoe pemnieHne TUHEHHBIX YpaBHEHHH W CHCTEM JHMHEWHBIX
YpaBHEHUI.
8 knace

Yucna u eviuucnenusn

Keanpathelii kopeHb u3 umcna. [loHsTre 00 MppanuoHalILHOM uucie. Jlec THYHbIe TMPUOIIKEHHS HppaloHabHBIX uncen. CBoicTBa apuMETHUECKUX KBaJIPATHBIX
KOpHEH 1 MX MpUMEHEHHE K TPE00pa30BaHUI0 YMCIOBBIX BBIPAXKEHUH M BEIYUCICHUM. [leliCTBUTENBHBIC YHCIIA.

Crenens ¢ HeNnbIM MoKa3aTeneM u €€ cBoiicTBa. CTaHAapTHAS 3aMKCh YHCTA.

Anzebpauueckue evipasrcenusn

KBanpatssril TpéxwiieH; paznokeHue KBaJApaTHOTO TPEXWIeHa Ha MHOKUTEIH.

Anrebpanyeckas apoOb. OcHOBHOE CBOMCTBO anreOpamdeckoi apoOu. CiiokeHWe, BBIYMTAHHE, YMHOXKEHME, JA€JeHue anredpanmyeckux apoOeid. ParnuonanbHble
BBIP)KEHUSI U X NPeoOpa3oBaHUeE.

Ypasnenua u nepagencmea

KBagpatHoe ypaBHeHue, popmyrna KopHeil kBagpaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHMI, CBOAALIMXCS K JUHEHHBIM M KBaapaTHbIM. lIpocteifmne
IpoOHO-palliOHaTIbHBIE YPaBHEHUSI.

I'padmyeckas nHTEpIIpETaLINS YpaBHEHHU C IBYMS IIEPEMEHHBIMHU F CUCTEM JIMHEWHBIX YPaBHEHHN C IBYMS TIEPEMEHHBIMHU.

Penrenue TeKCTOBBIX 33724 anreOpanuecKiuM CrIocoOOM.

UucnoBsle HepaBEeHCTBAa U UX cBoiicTBa. HepaBeHCTBO ¢ 0fHOI mepeMeHHOW. PaBHOCMIIBHOCTH HepaBeHCTB. JIMHEWHbIE HEpPAaBEHCTBA ¢ OJHOW nepeMeHHOW. CHCTeMBI
JIMHEWHBIX HEPABEHCTB C OJHOUN NEPEMEHHOM.

Dynkyuu

[onstne ¢pynkunu. O6acTh onpeaeneHns 1 MHOXeCTBO 3HaueHuH GyHkunu. CriocoOsl 3aganus GyHKIUH.



I'paduk pynkuu. Yrenue cBoiicTe Gpyukiuu o e€ rpaduky. [Ipumepsl rpadukoB GYHKIHHA, OTPasKaOIUX PealbHbBIC MPOLECCHI.

DyHKIMH, OMUCHIBAIONINE TIPAMYIO U OOPaTHYIO TIPONOPIHOHATBHBIE 3aBUCUMOCTH, HX rpaduku. Oyukmun y = x2, y = x3, y = vx , y = |x|. 'paduueckoe pemenue
YPaBHEHHUM U CUCTEM ypaBHEHUM.
9 kaace

Yucna u eviuucnenusn
JleiicTBUTEIbHBIE YHCIA

ParyonaneHble 4ncia, WppalMOHAIbHBIE YMCIIA, KOHEYHbIE M OECKOHEYHbIE AECATHYHBIC APOOH. MHOKECTBO NEMCTBUTEIBHBIX YHCEN; ACHCTBUTENIBHBIE YHCIA Kak
OeCKOHEUHbIE JeCATUUHBIE IpoOU. B3aMHO 01HO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JACHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOii.

CpaBHeHME ACHCTBUTENBHBIX YHcel, apupMETHIECKUE TEHUCTBUS ¢ ACHCTBUTEIEHBIMU YHCIIAMH.
H3mepenust, npuOIM:KeHNs, OLEHKH

Pa3mMepbl 00BEKTOB OKPY’KAIOLIET0 MUPA, AJIUTEIBHOCTh IPOLIECCOB B OKPYIKAIOIIEM MHUPE.

[TpubnmxEnHOE 3HaYeHNE BEITUYUHBI, TOUHOCTH pubmmkenus. Oxpyrienue yucen. IIpukuaka u onieHKa pe3yabTaToOB BHIYHUCICHHUH.

Ypaeéuenusa u nepasencmea
YpaBHeHus1 ¢ OJHOM NepeMeHHOM

JIuneiinoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIIUXCS K JIMHEWHBIM.

KsanpatHoe ypaBHeHue. Pemenue ypaBHeHHH, CBOJSIIMXCS K KBaJpaTHBIM. bukBangpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUH TpeTbel M 4eTBEPTON cTeneHen
Pa3IoXKeHUEM Ha MHOXKHTEIH.

Pemenne npoOHO-panimoOHAEHEIX YPaBHEHHN.

Penrenue TeKCTOBBIX 3a7a4 aNredpanyeckKuM METOIOM.
CucremMbl ypaBHeHU

YpaBHeHHE ¢ ABYMS MEPEMEHHBIMH U ero rpaduk. Pemenne cuctem OByX JTMHEWHBIX ypaBHEHHWH C IBYyMs EpEeMEHHBIMH. PeleHune cucteM NByX ypaBHEHWH, OJHO U3
KOTOPBIX JIMHEWHOE, a Apyroe — BTOpOH creneHu. [ paguueckast nHTepIpeTanusi CUCTEMbI YPaBHEHUH € IByMsI IEPEMEHHBIMHU.

Perienre TeKCTOBBIX 331a4 aJIreOpandecKuM CIIocoO0M.
HepaBencrBa

UrcnoBble HEPABEHCTBA U MX CBOMCTBA.

Perenre nuHEHHBIX HEPABEHCTB C OJHOW MEpeMEHHOH. PellieHMe CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOW mepemeHHOW. KBaaparHele HepaBeHcTBa. I'padudeckas
WHTEpIIpeTalys HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

Dyukuyuu

Keanpatnunas ¢hynknus, e€ rpaduk u cBoiictsa. [lapabosa, KoopAWHATHI BEPIIMHBI APaOOIIbI, OCh CHMMETPHH TTapaboIbl.

I'padukn pynknuit: y = kx, y =kx+ b,y = S, y = x3,y =+/x, y = |x| u ux cBoiicTBa.

Yucnoevie nocnedosamenbHocmu
Onpenesienne U cnocodbl 3aJaHUSI YMCJIOBBIX NOCTe10BaATEIbHOCTEH

[ToHsTHE YHCIOBOW MOCIIEAOBATEIBHOCTHU. 3aJaHHE TIOCIIEA0BATEIbHOCTH PEKYPPEHTHON HOpMYNOit u popMyol N-To wieHa.
ApudmMeTHyeckasi U reoMeTpHYecKasi MPOrpeccuu

Apudmerryeckas u reomerprueckas mporpeccur. @opmysibl N-ro wieHa apuhMETHIecKOi U TeOMETPUIECKON POTPECCHIA, CYMMBI ITEPBBIX N YJICHOB.

N3o0pakeHne 4jeHOB apU(PMETHUECKOW M T'€OMETPUYECKOH Mporpeccuii TOUKaMu Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEHHBIM M SKCIOHEHUMANbHBIA pocT. CIOXKHbIE
MIPOLICHTHI.

I'eomeTpust

7 kJiace

HavanpHele nonsaTHa reomerpun. Touka, mpsiMas, OTPE30K, JTyd. YToid. Buasl yrnos. BepTukaneHele U cMexHble yIubl. buccektpuca yria. JIomaHnas, MHOTOYTOJIbHHUK.



[TapannenbHOCTh U NEPIEHAUKYIAPHOCTD NPSMBbIX.

Cummerpuynble Gurypsl. OCHOBHBIE CBOWCTBA O0CEBOHM CUMMETpUH. [IprMepsl CHMMETPUH B OKPY’KaIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUS C IIOMOIIBIO IIUPKYJISI U TUHEHKH.

Tpeyronpauk. BeicoTa, Meamana, OuccekTpuca, X CBOWCTBA. PaBHOOEIPEHHBIN U PaBHOCTOPOHHUH TpeyTronbHUKH. HepaBeHCTBO TpeyroIbHHKA.

CBoiicTBa U IpU3HAKU PaBHOOEIPEHHOTO TPEYrojabHUKA. IIpU3HaKK paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa U IPU3HAKY MapaJlIeNbHBIX NPsAMBIX. CyMMa YIJIOB TPEYroJbHUKA. BHENIHUE yIiIbl TPEYTOJIbHUKA.

[IpsamoyronpHbIi TpeyronbHUK. CBOHCTBO MEIHAHBI IIPAMOYTOJIBHOI'O TPEYTOIbHUKA, TPOBEAEHHOMN K runoTenyse. [Ipu3Haku paBeHCTBa IPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpssMOyTONBHBIA TPEYTONBHUK ¢ yTiioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPaBEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O AJMHE JIOMAHOM, TeopeMa 0 0OJIbIeM yriie 1 OOJbIIel CTOpOHe TpeyroiabHuKa. [lepnenaukysp u
HaKJIOHHaS.

I'eomerpuueckoe mMecto Touek. buccekTpuca yria u cepeqMHHBIN NEPIEHANKYIP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

OKpyXHOCTb M KpYT, XOpJa M JUaMeTp, UX CBoicTBa. B3ammHOe pacrmosiokeHue OKpy:KHOCTH M mpsiMol. KacaTtenbHast W cekymias K OKpYXHOCTH. OKpYy>KHOCTb,
BIIMCaHHas B yroJl. BrincaHHas 1 onvcaHHasi OKPYXHOCTH TPEYTOJIbHHKA.

8 knace

Yetripéxyronbauku. [lapamienorpamMm, ero npu3Haku M CBOMCTBA. YacTHbIE cilydad HapajlieJorpaMMOB (NIPsIMOYTOJBHUK, pOMO, KBaapaT), UX NMPU3HAKH M CBOICTBA.
Tpaneuusi, paBHOOOKas Tparelus, ¢€ CBOWCTBA U MPU3HAKK. [IpsMOyTroipHast Tpamenusi.

IlenTpanbHas CUMMETpHS.

Teopema Paneca u TeopeMa 0 IPONOPLUUOHAIBHBIX OTPE3KaAX.

CpenHue JIMHUY TPEYToJIbHUKA U TPATICLUH.

[Mopo6ue TpeyronbHUKOB, K03 duitnent momodus. [Ipusnaku nomgodus TpeyroisHUKOB. [IpuMeHeHre ToA00us IPH PEICHUN IPAKTHYESCKHUX 3a/1a4.

CgoiicTBa momiaaei reoMmerpudeckux Guryp. @opMyITsl JUIs TUIOMIAIN TPEYTOIBHAKA, TTapajuiesorpaMmMa, pomOa u Tparenni. OTHOMIEHHE IDI0Iaield TOJOOHBIX Quryp.

Brruucnenue mwiomaneil TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KieT4aTol Oymare.

Teopema [Tugaropa. [Ipumenenue teopemst [Tudaropa npu penieHUr MPaKTUIESCKUX 3a/1a4.

CuHyc, KOCHHYC, TAHI'€HC OCTPOI'0 YIJla MPSIMOYTOJILHOTO TPEYTrobHUKA. Tpuronomerpuyeckue ¢GyHkuun yrioB B 30°, 45° u 60°.

BrincanHele U LIEHTpaiIbHBIE YIJIbI, YTOJ MEXIY KacaTelIbHOW M XOPAOH. YTIIbl MEXKAY XOpAaMH U CeKylIMMHU. BrircaHHble M onMcaHHbIE YETHIPEXYTroabHUKH. B3anMuoe
pacroiioxKeHne IByX okpyxHoctel. Kacanue okpyxHocteil. O01ue kacaTeiabHbIe K IBYM OKPYKHOCTSIM.

9 kaacc

Cunyc, xocunyc, Tanrec yrios oT 0 1o 180°. OCHOBHOE TPHIOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHHS.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB U TeoOpeMa CHHYCOB. PerieHre npakTH4ecKux 3a7ad ¢ UCIOJIb30BaHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nopoowus. [1o001e COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 poU3BEACHUHN OTPE3KOB XOPI, TEOPEMBI O IIPOU3BEIEHNH OTPE3KOB CEKYIIHNX, TEOPEMa O KBaJIpaTe KacaTeIbHOH.

Bekrop, mmHa (MOIyb) BEKTOpa, COHAIPABIECHHBIE BEKTOPHI, IPOTHBOIONOKHO HANpPaBIECHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALIH
HaJ BeKTopaMu. PaznoxkeHne BeKTopa Mo JABYM HEKOJIMHeapHbIM BekTopaMm. KoopanHaTsl BekTopa. CKalsipHOE MPOU3BEACHHE BEKTOPOB, MPUMEHEHHUE I HAXOXIACHUS
JUIMH ¥ YTJIOB.

JlexapToBbI KOOPAMHATHI Ha MJIOCKOCTH. Y PaBHEHUS MPSIMON M OKPYKHOCTH B KOOPAMHATAX, IEPECEUEHUE OKPYKHOCTEH U MPAMBIX. MeTol KOOpAHHAT U €ro IPUMEHEHHE.

[IpaBunpHBIE MHOTOYTONBHUKH. J{5THA OKpY»)HOCTH. [ pagycHas u pannaHHas Mepa yria, BRIYHCICHHE JITUH YT OKpyKHOCTed. [lmomanp kpyra, ceKTopa, CerMeHTa.

JIBWKEHNS TUIOCKOCTH U BHYTPEHHUE cuMMeTpuH (uryp (3memeHTapHbie ipeacrasienus). [lapamnensasiii nepenoc. [loBopor.

BeposiTHOCTB U CTATHCTHKA

7 knace

[IpencraBienue qaHHBIX B BUE TaOIHII, TUarpamMm, TpaguKoB. 3anoHeHHe Ta0uI, YTEHUE U TIOCTPOSHHE JUarpamMmm (CTOIOUKOBBIX (CTOIOUATHIX) M KPYTOBBIX). UTeHue
rpauKOB peanbHbIX poueccos. M3Bnedenne nudpopmMannu U3 AuarpaMM 1 TaOJIuLl, UCTIOJIb30BaHUE U MHTEPIPETALMs JaHHBIX.



OmnucaTenbHas CTATUCTUKA: cpeiHee apupMeTUIECKOoe, MelnaHa, pa3Max, HauOoJbllee U HauMeHbllee 3Ha4eHUs: Habopa YNCIIOBBIX AaHHbIX. [Ipumeps! ciyyaiiHoN
M3MEHYMBOCTH.

CrydaiiHbIil SKCIIEpUMEHT (OTIBIT) U CilydaiiHoe coObITHE. BeposiTHOCT 1 4acToTa. Ponb MaoBepOSITHBIX M PAKTHYECKH JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.
MoHeTa 1 urpajibHas KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmaa, pedpo. Crenens BepmuHbl. Yncno pédep u cymMmapHas crenieHb BepinH. [Ipeacrasienne o cBs3aocTH rpada. Lenn u mukost. [yt B rpadax. O6xon
rpada (3iinepoB myTh). Pemenne 3aaau ¢ momorbio rpados.

8 knace

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, TOAMHOKeCTBO. Onepaniy HaJl MHOXKECTBaMU: 00beANHEHKE, NTepeceueHre. CBOWCTBA onepanuii HaJi MHOXKECTBAMHU:
NepeMecTUTENbHOE, COYeTaTeNIbHOE, PaclpeAeIUTeNbHOe, BKIIOYeHHUs. Mcnoap30BaHie rpaiuecKoro npeacTaBiIeHUs] MHOKECTB ISl OMHUCAaHUS peaibHBIX POLIECCOB U
SIBIICHUM, IIPU PEILICHUH 3a/1a4.

W3mepenne paccenBanus NaHHbIX. [lycniepcus 1 CTaHAAPTHOE OTKIIOHEHHE YUCIIOBBIX HAa0OpoB. Jnarpamma paccenBanusl.

DeMeHTapHbIe COOBITHS CTydaitHOTo onbITa. CiyuaiiHbie coObITHs. BepostHocTH coObITHI. ONBITH ¢ PABHOBO3MOYKHBIMHE 3JIEMEHTAPHBIMU COOBITUSIME. CITydaitHbIH
BEIOOp. CBsI3b MEXKy MaJIOBEPOSITHEIMH U MIPAKTHYECKU JTOCTOBEPHBIMH COOBITHSIMU B MIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoOWCTBa IEPEBBEB: EIMHCTBEHHOCT ITyTH, CYIIIECTBOBAHUE BUCSUEH BEPIITNHBI, CBSI3b MEXKIY YHCIIOM BepIIuH u 4yriciioM pédep. [IpaBuno ymaokenus. Pemenne
3aJ1a4 ¢ IOMOIIBIO TpadoB.

[IpoTuBOmONOXHBIE COOBITUS. [Jrarpamma Diinepa. O0beguHEHUE U IepecedeHue coobiThii. HecoBmecTHbIe coObITHs. DopMyTa cl10KeHUs BEPOSTHOCTEH. Y CIIOBHAS
BeposTHOCTD. [IpaBuino ymHoxkeHus. HezaBucumele coObITHs. Pemienne 3a1a4 Ha HaX0KICHUE BEPOSTHOCTEH C MMOMOIIBIO IepeBa CIIy4aiiHOTO AKCTIEPUMEHTA, AUarpaMmm
Ditnepa.

9 kaacc

[IpencraBnenue qaHHBIX B BUE TaOIHUII, JUarpaMm, Tpa@uKOB, HHTEpIpETalus TaHHbIX. UTeHHe U MOCTpOeHHE Ta0NInI, AuarpamMm, Tpa(uKoB 1Mo peabHBIM JaHHBIM.

[lepecranoBku u hakropuan. Coueranus u yucio couetanuii. Tpeyronpuuk [lackans. Pemrenne 3axad ¢ nCronb30BaHHEM KOMOHMHATOPUKH.

I'eomerpuyeckas BeposiTHOCTh. Ciy4aliHbIN BBIOOP TOUKH K3 (GUTYPHI Ha IUIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

Ucneitanue. Ycnex u Heyaada. Cepust HcnibITaHu# 10 iepBoro ycrnexa. Cepus ucnbitannii bepaymnnu. BepositHocT coObiTuii B cepuu ucnbITannid bepaymiu.

CrnyyaiiHasd BeIM4YMHA U paclpeaencHe BepoaTHocTel. [IpuMepbl MaTeMaTHYECKOT0 0KHIaHHUS KaK TEOPETUUECKOIO CPEIHETO 3HAUEHHSI BETUYMHBEL. MaTeMaTnieckoe
OKUJAHHE U TUCIEPCHUS CITydaliHON BEIMUYMHBI «UHCIIO YCIIEXOB B CEPUU UCIBITaHUI bepHymim».

[NonsiTie o 3akoHe OoNbIIKX yKcel. Mi3mepeHre BEposITHOCTEH ¢ IIOMOIIBIO YacTOT. Ponb v 3HaUeHNe 3aKkoHa OONBIINX YHCes B IPUPOJIE 1 O0IIeCTBe.

TemaTnyeckoe NIAHUPOBAHHE YUYEOHOTO MPeIMETA

Ne | Hazeanme pazzena | KomuecTBo 4acos
5 knace

1 Hamypanvuvie wucna. /lelicmsus ¢ HamypanbHuIMu YUCIAMU 43

2 Haenaonas ceomempus. Jlunuu na nnockocmu 12

3 ObvikHOBeHHbIE OPOOU 48

4 Haensonas ceomempus. Muozoyzonvruxu 10

5 Hecamuunvie Opoou 38

6 Haznsionas ceomempus. Tena u gueypwl 8 npocmpancmee 9

7 Tlosmopenue u 060b6wenue 10

HWroro 170 yacos

6 xiacc

1 Hamypanvuoie wucia 30

2 Haensonas ceomempus. [psimole na niockocmu 7




3 Ilpobu 32
4 Haensonas ceomempus. Cummempust 6
5 Buipasicenus ¢ byxeamu 6
6 Haznsionas ceomempus. Queypel Ha nI0CKOCMU 14
7 Tonooicumenviivie u ompuyamenvbHvle YUCIA 40
8 Ilpeocmasnenue oannwix 6
9 Haensonasn eeomempus. @ueypvl 8 npocmpancmee 9
10 | Hosmopenue, 060Owenue, cucmemamusayust 20
HUroro 170 yacos
7 kJaacc
Anrebpa
1 Yucna u svruucaenus. Payuonanvhuvle wucna 25
2 Aneebpauyeckue svipaxcerus 27
3 Ypasuenus u nepasencmea 20
4 Koopounamul u epaguxu. @yuxyuu 24
5 Tlosmopenue u 0bob6wenue 6
HUroro 102 yacoB
I'eomerpus
1 | lpocmetiwue ceomempuueckue guzypul u ux ceoticmsa. Mzmepenue ceomempuieckux 8eIuyun 14
2 | TpeyeonvHuxu 22
3 | Hapannenvrvie npamole, cymma y2no8 mpeyeoibHUKd 14
4 | Oxpyoicnocmo u kpye. I eomempuneckue nocmpoenus 14
5 | lHosmopenue, 0bobwenue 3uanuil 14
Hroro 68 uacoB
BeposTHOCTb U CTAaTHCTHKA
1 | Ilpeocmasnenue dannvix 7
2 | Onucamenvhas cmamucmuxa 8
3 | Cayuaiinas usmen4u80cmo 6
4 | Bgedenue 6 meopuio epaghog 4
5 | Beposmuocmo u wacmoma cay4aino2o coobimusi 4
6 | Obobwenue, konmponw 5
HUroro 34 yaca
8 kuacc
Anrebpa
1 Yucna u evruucnenus. Keaopammuole xopnu 15
2 Yucna u sviuucienus. Cmenens ¢ yervim nokazamenem 7
3 Aneebpauueckue svipasxcenus. Keadpamuviii mpexunen 5
4 Aneebpauueckue svipaxcenus. Aneeopauyeckas opodw 15
8) Ypasnenus u nepasencmea. Keadpamuvie ypagnenus 15
6 Ypaenenus u nepasencmea. Cucmemul ypagnenuii 13




7 Ypasnenus u nepagencmesa. Hepagencmea 12
8 @yuxyuu. OCcHOBHbIE NOHAMUS 5
9 Qyurxyuu. Yucnosvie ghynxyuu 9
10 | lHosmopenue u 0bobwenue 6
HUroro 102 yacos
T'eomerpus
1 Yemvipexy2onoHuxu 12
2 Teopema @aneca u meopema 0 NPONOPYUOHATLHBIX OMPE3KAX, NOOOOHBIE MPEY20NbHUKU 15
3 Inowaow. Haxoorcoenue niowaoeti mpey2onbHUKO8 U MHO20Y20abHbIX ucyp. Ilnowaou nooodusix gueyp 14
4 Teopema Iughacopa u navara mpueonomempuu 10
5 Yenvt 6 oxpyarcnocmu. Bnucannvie u onucannvie yemvipexyeonvruxu. Kacamenvnvie k oxkpyscnocmu. Kacanue okpycrnocmeti 13
6 Tloemopenue, 0b606wenue sHanull 14
Uroro 68 uacoB
BeposTHOCTB U cTaTUCTHUKA
1 Iloemopenue kypca 7 knacca 4
2 Onucamenvnas cmamucmuxa. Pacceusanue 0annvix 4
3 Mmuoowcecmsa 4
4 Beposmuocmo cryuatinozo cobvimus 6
5 Beeoenue 6 meopuro epagos 4
6 Cnyyaiinvle cobvimus 8
7 Obobwenue, KOHMPOIb 4
Hroro 34
9 kiace
Anrebpa
1 Yucna u evruucnenus. /leticmeumenvuble YUCIA 9
2 Ypasnenus u nepasencmea Ypaenenus ¢ 00HoU nepemerHoll 14
3 Ypasnenus u nepasencmea. Cucmemsl ypasneHuil 14
4 Ypaenenus u nepasencmea. Hepaserncmea 16
5 Dyuryuu 16
6 Yucnosvle nocredosamenvHocmu 15
7 Tlosmopenue, 060bwenue, cucmemamusayusi 3HAHUU 18
Hroro 102 yaca
l'eomeTpus
1 Tpueonomempusi. Teopemvl KOCUHYC08 u cunycos. Pewenue mpeyzonvnuros 16
2 IIpeobpaszosanue nooodbus. Mempuueckue cOOmMHOUEHUST 8 OKDYIHCHOCHU 10
3 Bexmoput 12
4 Jexapmoswi kKoopouHamvl Ha NIOCKOCMU 9
5 IIpasuivbHvle MHO20Y2OTbHUKU. J[TUHA OKPYIICHOCTU U NIOWAOb Kpyea. Buiuucienue niowadei 8
6 Jsuoicenus niockocmu 6
7 Tlosmopenue, 060Owenue, cucmemamu3ayusi SHAHUU 7




Hroro

68 uacos

BeposiTHOCTB U cTaTuCTHKA

Illosmopenue kypca 8 knacca

Onemenmol KOM6I/IHam0pMKM

FeOMempuquKaﬂ 6EPOAMHOCMb

Hcnvimanus bepnynnu

Cnyuatinas éenuduna

OB WN -

Obodbwenue, KOHMPOIb
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