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|. Il.ianupyemMble pe3y/ibTaThbl OCBOEHHS Y4eOHOI0 MpeiMeTa

Jluunocmmuule pezynromamot.

1) chopmMuUpOBaHHOCTH OTBETCTBEHHOTO OTHOLICHUS K YYCHHUIO, TOTOBHOCTh U CIIOCOOHOCTH
oOyJaromuxcss K CaMOpPa3BUTHIO U €caMOOOpa30BaHUIO Ha OCHOBE MOTHBAIlMM K OOYYEHUIO U
MO3HAHUIO, BBIOOPY AajbHEWIero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHUpE Mpodeccuii u
npoecCHOHANBHBIX ~ TPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOCHHUIO  HWHIMBHIyaTbHOMN
00pa3oBaTebHON TPACKTOPHH C YIETOM YCTOMYUBBIX MO3HABATEILHBIX HHTEPECOB;

2) chOpMHUPOBAHHOCTD LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTHKH;

3) cpopMHUPOBAaHHOCTh KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIICHUU U COTPYIHUYECTBE CO
CBEPCTHHUKAMM, CTApIIMMHU U MJIAAIIUMU, B 00pa30BaTeNIbHOM, 0OIIECTBEHHO MOJIE3HON, YUeOHO-
MCCIIEI0BATENILCKOM, TBOPUECKOH 1 IPYTHX BUIAX JACATEIbHOCTH;

4) yMmeHue SICHO, TOYHO, TPAaMOTHO H3JlaraTh CBOM MBICIIM B YCTHOW M THCHMEHHON pedH,
MMOHUMATh CMBICJ ITOCTABJICHHOM 3aJ]auM, BRICTPANBATh apTryMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI;

5) mpeAcTaBIeHUE O MAaTeMaTHIECKON HayKe Kak cepe 4eT0BEUECKON AeATETLHOCTH, 00 ATanax
e€ pa3BUTHSL, O €€ 3HAUMMOCTH [UTS Pa3BUTHS IUBUIIN3AIINY;

6) KPUTHYHOCTh MBIIIUICHHSI, YMEHHE PACMO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHHMS,
OTJIMYATh THUMOTE3Y OT (aKTa;

7) KpeaTHBHOCTh MBIIUJICHAS, WHUIMATHBA, HAXOJAYMBOCTh, AKTHBHOCTh TIPU pEIICHUH
anreOpandecKux 3aaad;

8) yMeHre KOHTPOJIMPOBATH MPOIIECC M PE3YJIbTAT YIeOHOU MaTeMaTHUECKOH JIEeITeTLHOCTH,

9) cnocoOHOCTH K AMOIIMOHAIBHOMY BOCIIPHUSATHIO MATEMATHUYECKUX OOBEKTOB, 3a/1a4, pEIICHUH,
paccyxJIeHUM.

Memanpeomemnuie pe3ynomamot.

1) ymeHHEe CaMOCTOSITETHbHO IUIAHUPOBATh AIbTEPHATUBHBIE MYTH JOCTHXKEHUS LENeH,
OCO3HAHHO BBIOMpaTh Hanbosee dHPeKTUBHBIE CITOCOOBI pelieHusT YICOHBIX U MTO3HABATEIHHBIX
3azay;

2) yMeHHE OCYILIECTBJISTh KOHTPOJb IO pe3yapTaTy UM 1O crnocoOy AeWCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXO0IMMbI€ KOPPEKTUBBI;

3) yMeHue aJeKBaTHO OIICHMBATh MPABWJIBHOCTh WJIM OLIMOOYHOCTH BBIMOJIHEHUS Y4YeOHOU
3aaun, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ pelIeHUs;

4) OCO3HAHHOE BJAJICHHWE JIOTUYECKUMHU JIEHCTBUSIMHU OIpEIeNICHUsT MOHATUH, 00001eHus,
YCTaHOBJICHUS aHAJOTH, Kilaccu(UKalMK HAa OCHOBE CAMOCTOSITENLHOTO BbIOOpA OCHOBAH H
KPUTEPUEB, YCTAHOBJIECHUS POIOBUIOBBIX CBSI3EH;

5) yMeHHe ycTaHaBIMBATh IPUUYUHHO-CIIECTBEHHBIE CBSI3U; CTPOUTD JIOTUUECKOE PACCYKICHUE,
YMO3aK/IIo4YeHre (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUN) U BBIBOJIBI;

6) yMeHue co3daBaTh, NMPUMEHSTh U MNPEOOpPa3OBbIBATH 3HAKOBO-CHMBOJIMYECKHE CPENICTBA,
MOJENU U CXEMBI Ul PEelIeHUs] y4eOHBIX U M03HABATENbHBIX 33/1a4;

7) yMeHHE OpPraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JCSITENLHOCTD C YUUTEIEM
U CBEpPCTHUKAMH: ONpPENENSTh IeNu, pacrhpeneneHue QYHKIUA ©U pojiell y4acTHUKOB,
B3aUMO/ICHCTBUE W 00IIMEe CrOCOObl pabOoThI; yMeHUEe paboTaTh B TPYIIE: HAXOIUTh oOIIee
pelieHre u pa3penarb KOHQIUKTHI

Ha OCHOBE COIJIACOBAHUS MO3MIMKA W y4€Ta MHTEPECOB; CIyIIaTh MapTHEpPA; (GopMyIHpoOBaTh,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;



8) cdopMupoBaHHOCTh y4eOHOW U OOIIEMOJIE30BATEIHCKON KOMIIETEHTHOCTH B 00IacTH
WCIO0JIb30BaHUs WH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKT-komMneTenTHOCTH);
9) nepBoHauYANbHBIE MTPEACTABICHUS 00 UAEAX U O METOAAaX MaTEMAaTHKH Kak 00 YHUBEPCAIbHOM
A3bIKE HAYKU U TEXHUKU O CPEACTBE MOJICIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

10) ymeHnue BUIETh MaTEeMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJEMHON CHTyallMd B APYIHX
JTUCLMIUIMHAX, B OKPY)KAIOIIEH XKU3HU;

11) ymeHue HaxOOuTh B Pa3IMYHBIX UCTOYHHMKAX MH(POPMAIUIO, HEOOXOAUMYIO JUISl PEIICHUS
MaTeMaTHYeCKUX MpoOseM, W HPEICTaBiIsATh €€ B MOHATHON (opme; MpUHUMATh DPELICHUE B
YCIIOBUSX HETIOJIHON U U30BITOYHOU, TOUHON U BEPOATHOCTHOM HH(OpMaLny;

12) ymeHue moHMMaTh U HCIIOJIb30BATh MAaTEMaTHYECKHUE CPEJICTBA HAIJIJHOCTU (PUCYHKH,
YepTEeXKH, CXEMBI U JIp.) Ul WIUTIOCTPALIUM, HHTEPIIPETALIUU, apTyMEHTALUH;

13) ymeHue BBIIBUTATH TUTIOTE3BI TIPH PEIICHUH y4eOHBIX 3a/1a4 M IOHUMATh HE00X0AMMOCTh MX
MIPOBEPKH;

14) ymeHHMe NpPUMEHATh WHIAYKTHBHBIE M JE€AYKTHBHBIE CIIOCOOBI pacCyXJIEHUIl, BUIETbH
pa3IuyYHbIe CTpATEruy peLIeHUs 3a/1a4;

15) noHMMaHME CYIIHOCTH aJTOPUTMHYECKUX NPEANUCAaHUM M yMEHuEe JEeWCTBOBAaTh B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

16) ymeHHne caMOCTOSITENIbHO CTaBUTh €U, BHIOMPATh U CO3/1aBaTh AJTOPUTMBI JUIS PELICHUS
y4eOHBIX MaTeMaTUYECKUX MPOOIIeM;

17) ymeHue nmiaaHUpPOBaTh M OCYIIECTBIATH AEATEIbHOCTb, HAIIPABIEHHYIO HA pEHICHHE 3aj]ad
HCCIIEIOBATENICKOTO XapaKTepa.

Ilpeomemmnoie pe3yromamot

1) ymeHue paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHUpOBaHUE, W3BJIEUECHUE
HeoOxonuMo uHGOpMaIMU), TOYHO U TPaMOTHO BbIpaXKaThb CBOM MBICIM B YCTHOM U
MMCbMEHHOM peur, MPUMEHsS MaTeMaTHYeCKYyI0 TEPMUHOJIOTHIO U CHMBOJIMKY, MCIOJIb30BaTh
pa3UYHBIC S3BIKK MaTEeMaTUKH (CIIOBECHBIH, CHMBOJIMUECKHM, Tpadudeckuii), 000CHOBHIBATH
CYXJEHHUS, TPOBOJIUTH KiIacCU(UKAILINIO, TOKA3bIBATh MATEMAaTUYECKHE YTBEPKIACHMUS,

2) BiageHue 0a30BbIM TOHATUHHBIM alapaToM: HUMETh MPEACTAaBIEHUE O 4YHCIIE,
reOMEeTpUUECKON (urype, BEKTOpe, KOOpAWHATaX; BJIQ/ICHHE CHMBOJIBHBIM  SI3BIKOM
MaTeMaTHK{, 3HAHWE OJJIEMEHTapHbIX (YHKIMOHATBHBIX 3aBUCUMOCTEH, (QopMupoBaHUE
MIPEJICTABICHUM O CTAaTHUCTUYECKUX 3aKOHOMEPHOCTAX B peajbHOM MHpPE M O Pa3IUYHBIX
crocobax MX U3y4yeHHs, 00 0COOEHHOCTSAX BBIBOJIOB U MPOTHO30B, HOCSIIHX BEPOSITHOCTHBIN
Xapakrep;

3) yMeHue BBINOJHATH aiureOpanyeckue MpeoOpa3oBaHMs paIMOHATIBHBIX BBIPAKEHUH,
MPUMEHATh WX JUIA pelleHus y4eOHBIX MaTeMaTH4YecKHX 3ajady M 3a/ay, BO3HHUKAIOUIMX B
CMEXHBIX YUEOHBIX MPEAMETAX;

4) ymeHHE TIOJIb30BaThCAd MaTeMaTHUYEeCKUMH (QOpMyJIaMH U CaMOCTOATEIBHO COCTaBIISITH
(dbopMyInbl 3aBUCHMOCTEH MEXIy BEIWYMHAMH HA OCHOBE OOOOIEHHS YaCTHBIX CIIy4aeB U
AKCIEPUMEHTA;

5) yMeHue pemaTh JIMHEeHHbIE U KBaJpaTHbIe YPAaBHEHUS U HEPABEHCTBA, a TAKXKE MPUBOJUMBIE K
HUM ypaBHEHHUS, HEPAaBEHCTBA, CHUCTEMbl; NPHUMEHSTh TrpapuuecKhe TMpeACTaBIeHUs s
pELICHUS U UCCIIEIOBAHMSI YPaBHEHU, HEPABEHCTB, CUCTEM;

MPUMEHSTH MOJYUYEHHBIE YMEHHs [UIsl PElICHHs 3a/1ad U3 MATeMaTUKU, CMEXHBIX MPEIMETOB,
MIPAKTHKH;

6) oBNaieHUE CUCTEMON (PYHKIIMOHAIBHBIX MOHATUH, (YHKIIMOHATIBHBIM SI3bIKOM M CUMBOJIMKOH,
YMEHHUE CTPOUTh rpaduku (QyHKUIUH, OMUCHIBATh UX CBOMCTBA, MCMOJB30BaTh (DYHKIIMOHAJIBHO -
rpaduyecKkue NpeACTaBICHUs JUIs ONMUCAHUSA W aHaluM3a MaTeMaTHYeCKUX 3a/ad M peaslbHbIX
3aBHCHUMOCTEI;



7) oBnazeHHEe OCHOBHBIMU CIIOCOOAMHU TPEACTABJICHUS M aHAJIM3a CTAaTUCTHYECKHX JIAHHBIX;
YMEHHE pEeIlaTh 33/1a4l Ha HaX0KJIEHUE YaCTOThI U BEPOSITHOCTH CIydalHbIX COOBITUI;

8) yMeHHME NPUMEHATh U3YYECHHBIE MOHATHS, PE3yJIbTaThl U METO/bl IPU PELICHUU 3373y U3
Pa3IMyYHbIX pa3/IeNIoB Kypca ¢ UCIOJb30BAHUEM IIPU HEOOXOIMMOCTH CIPABOYHBIX MaTepUAJIOB,
KaJIbKYJIATOPA, KOMIIBIOTEPA.

9) oBnajieHNe HaBBIKAMH YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAJIBHBIX BHIYHCICHUH;

10) oBnaseHNEe TEOMETPHUYECKUM S3BIKOM, YMEHHE HCIIOJIb30BaTh €ro Ui OMUCAHHS TPEAMETOB
OKPY)KAIOILIEr0 MHpa, pa3BUTUE IMPOCTPAHCTBEHHBIX MPEACTABICHUM U HU300pa3UTEIbHBIX
YMEHHM, IpUoOpeTeHNE HAaBBIKOB FT€OMETPUUECKUX IIOCTPOEHUI;

11) ycBoeHME CHCTEeMAaTHYECKHX 3HAHMH O IUIOCKMX (UTYpax M HMX CBOMCTBax, a TaKXke Ha
HarjIiJHOM YpPOBHE — O IMIPOCTEHIINX NPOCTPAHCTBEHHBIX TeJaX, YMEHHME NPUMEHATH
CUCTEMAaTUYECKUE 3HAHUS O HUX JUISI pELICHUs TEOMETPUUYECKUX U TPAKTUUECKHUX 33]1a4;

12) ymeHune wu3MepsATh UTMHBI OTPE3KOB, BEIWYHMHBI YIIIOB, HWCIOJNB30BaTh (HOPMYIBI JUIs
HaX0XAECHUS NIEPUMETPOB, MJIOLael 1 00BEMOB FEOMETPUUECKUX PUTYP;

I1. Conep:xanne ydeGHOIro npeamera

AJITEBPA

APUOMETHUKA

PanmonanbHblie ynciaa. Pacimmpenne MHOKECTBA HATYpAJIbHBIX YMCE 10 MHOXECTBA IIEJIBIX.
MHO3K€eCTBa LEJIbIX YHCEN 10 MHOXKECTBA PAIMOHAIBHBIX. PallHOHAIEHOE YHCIIO KAK OTHOIIEHUE
M K n, TIe m — UEJI0€ YUCIO0, N — HaTypalibHOE. CTENEeHb ¢ LEJbIM MTOKA3aTeIEM.
HeiictBuTenbHble uynciaa. Kanpatuelii kopeHb W3 uncia. KopeHb TpeTbeil cTeneHH. 3amuch
KOpHEH ¢ TIOMOIIBIO CTETICHH C IPOOHBIM TTOKa3aTeeM.

[Tonsite 00 upparoHanbHOM uucie. MppalloHanbHOCTh YUCHIa U HECOU3MEPHUMOCTh CTOPOHBI
U AuaroHanu kBaapara. JlecaTnynbie IpuOIMKEHUs] UppalOHATbHBIX YHCEIL.

MHOK€ecTBO NEeHCTBUTENBHBIX YHCEN; MPEICTaBICHUE AEHCTBUTENBHBIX YHCEN OECKOHEYHBIMU
JeCSITUYHBIMU JIpo0siMu. CpaBHEHUE AEHCTBUTEIBHBIX YHCEIL.

Koopaunatnas mpsmas. M3o0pakeHue ducen TOYKaMU KOOPJIMHATHOW mpsiMoil. UwmcioBbie
MIPOMEXKYTKH.

N3mepenusi, npubim:keHusi, oueHku. Pa3mepsl 00bEKTOB oOKpyxatomero wmupa (OT
AJIEMEHTApHbBIX YacTHIL 10 Becenennoit),

JUIMTEJIBHOCTh IIPOLIECCOB B OKpYKarolleM Mupe. BelneneHnrne MHOXKUTENST — CTENEHU JIECATH B
3anucu yucna. [IpubnuxéHHOe 3HAUEHHE BEIMYMHBI, TOYHOCTh NpuOmkeHus. [Ipukuaka u
OLICHKA PEe3YJIbTATOB BBIUYMCICHUM.

AJII'EBPA

Aaredpanyeckne BbIpaxeHusi. BykBeHHbIE BbIpaKeHHsI (BBIpaXKEHHS C TEPEMEHHBIMH).
UucnoBoe 3HaueHHWe OYKBEHHOTO BbIpakeHus. JlomycTuMble 3HAYEHUS IEPEMEHHBIX.
[ToacranoBka BeIpaxkeHHt BMecTO nepeMeHHbIX. [IpeoOpa3oBaHre OYKBEHHBIX BBIPAKEHUH Ha
OCHOBE CBOICTB apu(pMeTHUeCKHX JAeHCTBUN. PaBeHCTBO OYKBEHHBIX BhIpAXKEHHN. TOXKIECTBO.
Crenenb ¢ HaTypajJbHBIM IOKa3aTesneM U €€ cBoiicTBa. OqHOUNIEHBl U MHOTO4WIEHbl. CTENeHb
MHorouseHa. CloeHue, BbIYMTAHHE, YMHOKEHHE MHOroudjaeHoB. Dopmysbl COKpaIEHHOTO
YMHOXEHHUS: KBaJpaT CyYMMbl U KBagpar paszHoctd. @Dopmyna pa3HOCTU KBAJpaToB.
[IpeoOpaszoBaHue 11ENOTO BHIPAKEHUSI B MHOTOWIEH. Pa3nojkeHre MHOTOUIEHOB Ha MHOYKUTEIH.
MHoOrouneHs! ¢ OTHOM

nepemeHHol. Kopenp MHorouneHa. KBagpaTHblii TpEXWIEH; pa3liokKEHUE KBaJAPaTHOTO
TpEXUJIeHa HA MHOKHUTEIH.

Anrebpandeckas qpoob. OCHOBHOE CBOMCTBO anredpamveckoi apobu. CriokeHue, BEIYMTaHUE,
YMHOKEHUE, JieieHne anredbpandeckux apodeit. CTeneHs ¢ 1enbIM MoKa3aTelieM U e€ CBONCTBA.



ParmonanbHbie BRIpaXXeHUS M UX IpeoOpa3oBanus. Jloka3aTenbcTBO TOKICCTB.

KBangpatusie xopuu. CBOHCTBa apHU(PMETHUECKUX KBAAPATHBIX KOPHEH M WX MpPHUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHHUI U BHIYHCIICHUSM.

YpaBHenusi. YpaBHenue c¢ oaHod nepemeHHoil. Kopenb ypaBHenusi. CBOWCTBa YHCIIOBBIX
paBEeHCTB. PaBHOCUIIBHOCTD YpaBHEHUM.

JluneiiHoe ypaBHeHue. KBaapatHoe ypaBHeHHe: (popmyna KOpHEH KBaJpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemenue ypaBHEHMH, CBOJAIIMXCSA K JIMHEWHBIM M KBajpaTHbIM. [IpumMepst
pelleHus ypaBHEHUH TpeThbel W ueTBEPTOM cremeHeil. PemeHue apoOHO-pariMOHaNIbHBIX
YpaBHEHUU.

VYpaBHeHHE ¢ JBYMs IIepeMEHHbIMU. JIMHENWHOE ypaBHEHHUE C JABYMsS IEPEMEHHBIMH, IMPUMEPHI
pelIeHNs YPaBHEHUHN B LENbIX YUCIIAX.

Cucrema ypaBHEHUH ¢ JByMs NepeMEHHbIMU. PaBHocuimbHOCTH cucteM. CHCTEMBI JBYX
JIMHEWHBIX YPAaBHEHMM C JBYMs IE€PEMEHHBIMH; pEUICHUE II0JCTAHOBKONW M CJIOKECHHEM.
[IpuMepsl penieHust CHCTEM HEJMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 337124 anreOpandecKuM CIIOCOO0M.

JlexkapToBbl KOOpPAMHATHI Ha IUIOCKOCTU. ['padmueckas MHTepHpeTanusi ypaBHEHUS C JBYMs
NepeMeHHbIMU. ['paduK JIMHEHHOTO ypaBHEHHS C IBYMs IIEPEMEHHBIMU; YTJIOBOM KO3(PPUIIMEHT
MPSIMOM; YCIIOBUE MapaJlIEIbHOCTH MpsAMBbIX. ['paduku nmpocTelinx HEeIMHEHHbIX ypaBHEHHIL:
napaboJia, rurep0osia, OKPYKHOCTh. | 'paduueckass HHTEpIpeTaIis CUCTEM YPaBHEHHH C IByMSs
MepEeMEHHbBIMHU.

HepaBencrBa. UncnoBble HEpaBEHCTBA U MX CBOMCTBA.

HepaBeHncTBO ¢ 0HOM NepeMeHHON. PaBHOCHMIIBHOCTh HEPAaBEHCTB. JIMHEWHBIE HEPaBEHCTBA C
oaHo# nepemeHHoi. KBanparusie HepaBeHcTBa. CHCTEMBI HEPABEHCTB € OJIHOU MEPEMEHHOM.
OYHKINN

OcHOBHbIE MOHATHS. 3aBUCUMOCTH MeXAy BenuunHamu. [loustue ¢dyakuun. OOIacTh
ompeneseHuss W MHOXecTBO 3HaueHuWd ¢GyHkiun. CrnocoObl 3amanus ¢GyHkuuu. [padux
¢byaknuu. CpoiictBa (yHKUMA, wuXx otoOpaxkenwe Ha rpaduke. I[Ipumepsr rpadukoB
3aBUCHUMOCTEH, OTPAXKAIOUIUX pEaTbHbIE MPOIECCHI.

YucaoBble pynknun. OyHKINKM, ONMUCHIBAIONIME MPSIMYIO U OOpAaTHYIO MPOMOPIHUOHATBHBIC
3aBUCUMOCTH, HMX Tpaduku u cBoiicTBa. JluneiliHas Qynkmusa, e€ rpaduk U CBOMWCTBA.
KBamparuunas ¢ynkuus, e€ rpapuk u cpoiictBa. CreneHHble (YHKIHH C HaTypaJlbHBIMU
nokaszatensamMu 2 u 3, ux rpaduku u cBoicTBa. ['paduku pyHKINN Y = X vz y =X aal y=|x]|
YucoBble MOCIEI0BATENbHOCTH. [loHSATHE 4YHMCIOBOM NOCIIEIOBATENBHOCTH. 3aJlaHUE
MIOCJIEIOBATEIILHOCTU PEKYPPEHTHOM popmyInoit u popMysoil N-ro dieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. @opmynsl N-ro wieHa apupMeTHUECKON U
reOMETPUYECKOM Mporpeccuid, CyMMbl MEpBbIX N-X wWieHOB. M3o0paxkeHue YIEHOB
apuMeTHyecKoil W TeOMETPHUUECKOM MpPOrpeccHil TOYKaMHM KOOPAWHATHOW IUIOCKOCTH.
JIuHEHBIN U SKCIOHEHIIMANbHBIA pOCT. CII0KHBIE TPOLICHTHI.

BEPOATHOCTD U CTATUCTHUKA

OnucaresqbHasi craTucTHKA. [IpencraBienre NaHHBIX B BHJIE TaONHII, AUarpaMm, rpaduKoB.
CnyyaitHas u3MeHYMBOCTh. (CTaTUCTHUECKHE XapaKTePUCTHKH Habopa HJaHHBIX: CpeaHee
apudmernueckoe, MenuaHa, HauOoOJbIIlee U HaMMEHbIIIee 3HaUYeHus, pa3max. [IpencraBienue o
BBIOOPOYHOM HCCIICIOBAaHHH.

Cayuaiinble coOObITHS U BEPOSATHOCTD. [[oHATHE O CydallHOM OMBITE U CIy4allHOM COOBITHU.
Yacrora caydaitHOro coObITHs. CTaTUCTUYECKUM TOAXOJ K TMOHATHIO BEPOATHOCTH.
BeposTHOCTH  NPOTHBOMOJIOKHBIX ~ coObITUH.  He3aBucumble  coObITHA.  YMHOXEHHE
BeposATHOCTeH. JlocToBepHbIE M HEBO3MOXKHbIE COOBITHS. PaBHOBO3MOXXHOCTH COOBITHA.
Krnaccuueckoe onpezneneHue BEpOSTHOCTH.

KomOunaropuka. Penienne koMOMHATOPHBIX 33j1a4 nepebopoM BapuaHToB. KomOuHaTopHOE
npaBuiIo yMHOKeHUs. [lepectanoBku u pakropua.



JIOTMKA 1 MHOXECTBA
TeopeTnko-MHOKeCTBeHHbIE MOHATHSA. MHOECTBO, JIEMEHT MHOKECTBA. 3a/JaHUE MHOKECTB
MIEPEUYHCICHUEM DJIEMEHTOB, XapaKTEPUCTHUECKUM CBOHUCTBOM. CTaHAapTHbIE OO0O3HAYCHHS
YHCIOBBIX MHOXeCTB. [TycToe MHOXecTBO 1 ero obo3Hauenue. IlogmuoxxectBo. OObeqMHEHNE U
IIEPECEYEHNE MHOKECTB, PA3HOCTh MHOKECTB.
Wntroctpaliyst OTHOILIEHUH MEXTy MHOKECTBAMHU C TIOMOIIIbIO AuarpamMm Jiliiepa — Benna.
DJieMeHThI JIOTHUKHU. [IoHSATHE O paBHOCWIIBHOCTH, CJIE€IOBAaHUU, YHNOTPEOJIEHUE JIOTMUECKUX
CBS30K eciu ..., MO ...,  MOM U MOJLKO 8 MOM Cliyyuae, JOTUUECKUE CBI3KU U, UTU.
MATEMATHUKA B UICTOPUYECKOM PA3BUTUU
Hctopust dopmMupoBaHHs TOHSATHS 4YHCIA: HATypaJbHBIE 4YHCIA, IpPOOH, HEIOCTAaTOYHOCTH
palMOHAJIBHBIX YUCEN JUIsl TEOMETPUUECKUX U3MEPEHUM, uppalroHaibHble ynucia. CTapuHHbIE
cucteMbl 3anucu yucen. Jpoou B BaBunone, Erunte, Pume. OTkpbiTHE AECATHYHBIX TPOOEH.
Crapunsble cucteMbl Mep. [lecstuunbele Apodbu u meTpuyeckass cucremMa wmep. llosBienue
OTpULATEeNbHbIX ycen U Hynd. JI. Marauukwuil. JI. Diinep.
3apoxkaeHue anredpsl B HeApax apudmeTruku. An-Xopesmu. Poxienne OyKBEHHOW CUMBOJIUKH.
I1. ®epma, ®. Bumer, P. Jexkapt. Hctopus Bompoca 0 HaxoXJAeHHH (QOpMYyT KOpHEH
anreOpanvyeckuX ypaBHEHUH, HEPa3pelIMMOCTbh B paJMKallaXx ypaBHEHHUH CTENeHH, Ooblen
yeThipéx. H. Tapranss, . Kapgano, H. X. A6ens, O. I'anya.
N300perenne merona KOOpPIMHAT, MO3BOJISIOUIETO MEPEBOAUTH T'€OMETPUYECKHE OOBEKTHI Ha
s3bIK anreOpsl. P. Jlexkapt u [1. ®epma. [Ipumeps! pa3mudHbIX CUCTEM KOOPAWHAT Ha MJIOCKOCTH.
3amaua Jleonappo Iluzanckoro (®ubonauyuwm) o kposnmkax, uwmcia dubonauyn. 3agada o
IIaXMaTHOH JOCKE.
Hcroku Teopun BEpOSATHOCTEHN: cTpaxoBoe 1eno, azaptHelie Urpel. [I. @epma u b. [Tackans. S
bepnymmu. A. H. Konmoropos

I'’EOMETPUA

I'EOMETPUYECKHUE ®UI'YPBI

durypsl B reoMeTpuN U B OKpY:KawiieM mupe. ['eomerpuueckas ¢urypa. opmupoBanue
MIPEJICTaBICHUM O METaNpeAMETHOM MOHATUH «burypa». Touka, TUHUSA, OTPE30K, MpsAMasi, JIyd,
JIOMaHas, IUIOCKOCTh, yroji. buccekTpuca yria u €€ CBOWCTBA, BUJbI YIJIOB, MHOTOYTOJIbHUKH,
KpYT.

OceBas cummeTpus reomerpudeckux ¢uryp. LlenTpanbHas cHMMETpHsS TeOMETPUUYECKUX QUTyp.
MHoroyroJibHUKH. MHOroyroibHUK, €ro 3JEMEHTBl MU €ro cBoMcTBa. Pacmno3HaBaHue
HEKOTOPBIX MHOIOYTOJIbHUKOB. BBINyK/IbI€ M HEBBIIYKIIBIE MHOTOYroJIbHUKU. [IpaBuiibHbIE
MHOT'OYTOJIbHUKHU.

Tpeyronbuuku. Bpicota, Menuana, OuccekTpuca, CpeAHssl JHUHHUS  TPEYroJIbHUKA.
PaBHOOEIpEHHBI TPEYTroOJbHUK, €r0 CBOWCTBA M NpPH3HAKH. PaBHOCTOPOHHUN TPEYroJIbHHK.
[IpsiMOyronapHbIA,  OCTPOYTOJIbHBIM, TYHNOYTOJbHBIM  TPEYroJIbHUKU. BHEIHWE  yIiibl
TpeyroiabHuKa. HepaBeHCTBO TpeyroyibHUKA.

UYerbipéxyronpuuku. [lapamnenorpamm, pom0, MNpsSMOYrOJIbHUK, KBajapaT, Tpamerus,
paBHOOenpeHHas Tpaneuus. CBONWCTBA U MPU3HAKH MapaljieiorpaMMa, poM0Oa, IpsIMOYrOJIbHUKA,
KBaJpara.

OxkpykHOCTB, KPYr. OKpYKHOCTb, KPYT, UX 3JIEMEHThI U CBOMCTBA; LICHTPAJIbHbIE U BIIMCAHHbBIE
yrael. KacarenpHas W cekyllas K OKPYKHOCTH, MX CBOWcTBa. BmucanHble M oOnucaHHbIE
OKPYXHOCTH ISl TPEYTOJIbHUKOB.

I'eomeTpuueckue purypsl B npocrpancrse (00bEMHbIE TeJia). [lepBuuHble pecTaBIeHUs O
nupamMue, Mapaijenenumnene, npusMe, cdepe, mape, HUIHHIPE, KOHYCE, UX DIEMEHTaX U
MPOCTEUIINX CBOMCTBAX.

OTHOIIEHUA

PagenctBO (puryp. CBoiicTBa paBHBIX TPEYTrOJIbHUKOB. [Ipu3HaKkyu paBeHCTBA TPEYTrOJIbHUKOB.



IHapaniaeabHocTs  npsaAMbIX.  IIpusHakm W CBOMCTBA  MApaJUICIBHBIX  INPSAMBIX.
Ilepnenaukyasipubie npsimble. IIpsamoin yrois. Ilepnenmukymsap k npsaMon. Haxnonnas,
npoekuust. CepeAMHHBIN NePIEHANKYIISAP K OTPE3KY.

IMomo6ue. IIponoprmonansHeie 0Tpe3ku, nogooue uryp. [logobusie Tpeyronpuuku. Ilpuznaku
noo0usi.

B3anMHoe pacmnoJio:keHHe IPSIMON U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

N3MEPEHUA 1 BBIUWMCJIEHUA

Beaunuunsbl. [lonstue Bennuusbl. JlinHa. M3mepenue nnvsbl. EQUHUALBL U3MEPEHUS JIMHBI.
Bennuuna yrna. I'pamycnas mepa yria. [loHsTHe 0 momany miockoi Gurypsl u e€ CBOHCTBAX.
N3amepenune mnomanei. Enununes m3mepenus tiomanu. [IpeacraBinenune o6 oObéMe M ero
cBoiictBax. M3mepenue o0béma. EnuHuibl m3mepenus 00bEMOB.

HN3mepenuss U BbryucjaeHusa. VIHCTpyMEHTBI Ul M3MEPEHUM W INOCTPOCHHM; U3MEpPEHUE H
BBIYMCIIEHUE YIJIOB, JUIMH (paccTOsHUM), ruiomaaed. TpuroHoMmerpuueckue (QyHKIMH OCTPOTO
yria B HOpSIMOYTOJIBHOM TpEyrosibHMKe. TpuUroHoMeTrpuueckue (QyHKIUU TYMOro yria.
Beluncinenue  27€MEHTOB  TPEYrOJIBHUKOB € HCIOJIB30BAHMEM  TPUTOHOMETPUYECKHUX
COOTHOHIEHUH. POpMyIIbl TUIOIAAN TPEYrOJbHUKA, MapajulesiorpaMMa M €ro 4acTHBIX BUJOB,
(GbopMysIBl ITUHBI OKPYKHOCTH W Tutomaau kKpyra. CpaBHEHHME W BBIUMCIEHUE ILIOMIAICH.
Teopema [Tudaropa. Teopema cunycoB. Teopema KOCHHYCOB.

Paccrosinms. PaccrosHne mexnay Ttoukamu. PaccrostHue ot Toukm g0 npsMoi. PaccrosiHue
MeXay pUrypamu.

I'eomerpuueckne mnocrpoeHusi. ['eomeTpuyeckre MOCTPOCHUS Uil WIUIFOCTPAllMd CBOWCTB
reoMeTpuueckux ¢uryp. WHCTpyMeHTBHI [UIsi TOCTPOCHUN: LMPKYIb, JIUHEHKa, YrOJbHUK.
[Ipocreiiie noCTpoeHUs IUPKYJIEM W JIMHEWKOHW: MOCTpoeHHe OWCCeKTPHUCHl  YIia,
MEPIEHIUKYIISIpa K IPSIMOM, yria, paBHOro gaHHomy. [locTpoeHue TpeyroiapHHKOB IO TpPEM
CTOpOHaM, JIBYM CTOPOHAaM M yIJ1y MEXJy HUMH, CTOPOHE W JIBYM IPHIECKAIINM K HEH yriam.
Jlenenue oTpe3ka B JAHHOM OTHOILICHHH.

I'EOMETPUYECKHUE ITPEOGPA30OBAHUA

IIpeoopazoBanus. [lonstue npeodpazoanus. [IpeacrapieHne o MeTa- MPEAMETHOM TOHSITHH
«rpeoOpazoBanuey. [logodue.

JABukenust. OceBas W UEHTpaJIbHasi CUMMETPHHU, MOBOPOT U MapaJUICNIbHBINA IMEPEHOC.
KoMOuHammm 1BrkeHNil Ha INIOCKOCTHA M UX CBOMCTBA.

BEKTOPbI 1 KOOPJUHATBI HA INIOCKOCTH

BekTopsl. [lonsTtue Bekropa, AeHCTBUSA HaJl BEKTOPAaMH, HCIIOJIb30BAHHE BEKTOPOB B (pU3MKeE,
pa3yioKeHUE BEKTOpa Ha COCTABIISIONINE, CKAISIPHOE IPOU3BEICHUE BEKTOPOB.

Koopannatbl. OCHOBHbBIE TOHATHS, KOOPAMHATHI BEKTOpPA, PACCTOSIHUE MEXIAY TOYKAMM.
Koopaunatsl cepenunbl otpeska. YpaBHeHus: Guryp. [IpruMenenne BeKTOpOB U KOOPAUHAT SISt
pelIeHus: MPOCTENIINX T€OMETPUUECKUX 3a1au.

1. TemMaTnueckoe NJIaHMPOBaHME ¢ YKa3aHUEM KOJIMYECTBA YacoB,
OTBOJAUMBIX HA OCBOEHHE KAK/I0il TeMbl

Ne n/nn Ha3zBanue temsl KonuecTBo yacos,
OTBOJIMMBIX Ha OCBOCHHUE
TEMBI
7 Kjlacc
AJITEBPA
1 BoIpaskeHus1, TOXKIAECTBA, ypaBHEHUS 22
2 OyHKIIMH 11
3 Crenensp ¢ HaTypaJIbHBIM [TOKA3aTENEM 11
4 MHorousieHsl 17




S) DopMyIbl COKpPAILIEHHOT0 YMHOKEHUS 19
6 CucreMbl JTUHENHBIX YPaBHEHUN 16
7 IToBTOpEeHue 6
Bcero 102
I'EOMETPUSA
1 HadanpHbIe reoMeTpruYecKre CBEICHUS 10
2 TpeyronbHUKH 17
3 [apannensHbie psiMbIe 13
4 CooTHOIIEHHUS MEXAYy CTOPOHAMU M yrjiamu 18
TPEyroJIbHUKa
5 [ToBTopenue. Pemenue 3amaq 10
Bcero 68
8 Kiacc
AJITEBPA
1 ParmonansHbIe 1poOu 23
2 KBanpaTHble KOpHU 19
3 KBanpaTHble ypaBHEHUs 21
4 HepaBencrBa 20
5 CreneHsb C 1eNIbIM IOKa3aTeaeM 11
6 IToBTOpEHNE 8
Bcero 102
I'EOMETPUA
1 YeTplpexyroJIbHUKA 14
2 ITnomanm 14
3 [Togo6HbBIE TPEYTOTBLHUKHI 19
4 OKpY)XHOCTH 17
5 [ToBTOpenue. Pemenue 3amau 4
Bcero 68
9 knacc
AJITEBPA
1 Ksanparnunas GyHkims 22
2 VYpaBHEHHUs 1 HEPABEHCTBA C OJTHOM MEPEMEHHOU 14
3 YpaBHEHHUs 1 HEPABEHCTBA C IBYMsI ITI€PEMEHHBIMU 17
4 ApubdmMernueckas ¥ TEOMETPUUYECKAs MPOTPECCUU 15
5 DJIeMEHTHl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH 13
6 [ToBTOpEeHME 21
Bcero 102
I'EOMETPUSA
1 Bexkropsl 8
2 Metoj KoOpIuHAT 10
3 CooTHOWIEHH MEXAYy CTOPOHAMHM M yIjlaMu 11
TpeyroyibHuKa. CKaJIIpHOE MPOU3BEICHHE BEKTOPOB
4 JlivHa OKPY>KHOCTH M IJIOMIAAb Kpyra 12
5 JBroxeHust 8
6 HauanbHble cBeJIeHHS U3 CTEPEOMETPUH 8
7 006 akcMoMax MIaHUMETPUN 2
8 [ToBTOpenue. Pemenue 3anau 9
Bcero 68







