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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MareMaTHke yriryoJIeHHOTO YPOBHS JiJ1sl o0y4daromuxcs /—9 KiiaccoB
pa3zpaborana Ha ocHoBe PI'OC OOO. B mporpamMmme mo MaTreMaTUKe YYTEHbl HJIEH
U TIOJIOKEHUS KOHLEMLUM pPa3BUTUS MaTeMaTHuueckoro oOpa3oBaHusi B Poccuiickoit
denepanuu.

[IpenmeToM MaTeMaTUKH SBISIOTCA (pyHIaMEHTaIbHbIE CTPYKTYPhI HALLIETO MUPA —
OPOCTPAHCTBEHHbIE (QOPMbI M KOJUYECTBEHHBIE OTHOLIEHUA (OT TPOCTEHUIIUX,
YCBaMBAaE€MbIX B HEMOCPEACTBEHHOM OIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX
JUTSL pa3BUTHUSL HAYYHBIX W MPUKIAAHBIX UAel). MaTemaTruueckue 3HaHus 00eCIeYnBaloT
NOHMMAaHWE TPUHILIUIIOB YCTPOWCTBA M UCIOJIb30BAHMS COBPEMEHHOW TEXHUKH,
BOCHPUATHE U HHTEPHPETALHUIO0 COLUUAIBHOM, HKOHOMHYECKOM, MOJUTHYECKON
uHbOpMAIIMK, JAl0T BO3MOXHOCTb BBITIOJHATH PAcCdye€Thl M COCTABJISATh AJITOPUTMBI,
HaXOAUTh U MPUMEHSTH (DOPMYJIbI, BIAACTh MPAKTUYECKUMU IPHUEMaMU FT€OMETPUYECKHUX
U3MEpPEHUN U TOCTPOCHUH, YMTaTh MH(OpMaIUIO, MPEACTAaBICHHYIO B BHJE TaOJuII,
auarpaMM U TpauUKOB, JKUTb B YCJIOBHUSIX HEONPENEICHHOCTH U TMOHUMATh
BEPOSATHOCTHBIN XapakTep CIIy4alHbIX COOBITHIA.

N3ydyenne mareMaTHKu (GOpMHpPYET y OOy4aroUmIMXCs MaTeMaTH4YeCKHM CTHIIb
MBILIUIEHNUS], IPOSBIISIOLINIICS B ONpENeICHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBauBAalOT TAKUE IPUEMBl M METOABI MBIIUICHHS, KaK HWHAYKIMS W JIEAYyKIMS,
000011IeHNEe U KOHKpETU3alusi, aHaJdu3 U CUHTE3, KJIACCU(PUKALUSI U CUCTEMATU3ALHNS,
abctparupoBanue 1 aHasorus. OObEKThl MATEMAaTHUECKUX YMO3aKIIOUEHHH, TpaBUiia UX
KOHCTPYMPOBAHUsI PACKPHIBAIOT MEXaHU3M JIOTUYECKMX IOCTPOCHUMN, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHHs (opMynupoBaTh, OOOCHOBBIBATH M JIOKA3bIBATh CYXKICHUS, TEM
caMbIM pa3BHUBAIOT JIOTUYECKOE MbllUIeHHE. M3ydeHune MmaremMaTHKU 0OecreduBaeT
(GopMupoBaHUE  ANTOPUTMHUYECKON  KOMIIOHEHTHl  MBIIUIEHUS W BOCIUTaHHE
YMEHUH JEeHCTBOBATh [0 3aJaHHBIM AJITOPUTMaM, COBEPIIEHCTBOBATH W3BECTHBIC
U KOHCTpyMpOBaThb HOBble. B mpomecce pemeHuss 3agady — OCHOBOM yueOHOM
NEATENBHOCTH HA YpPOKax MaTeMaTHUKHW — pPAa3BUBAIOTCS TBOPYECKAs M IMPUKIALHAS
CTOPOHBI MBIIIJICHUS.

OOyueHne MaTeMaTHKe JaeT BO3MOKHOCTb Pa3BUBAaTh y OOy4aIOLIUXCA TOYHYIO,
palMOHAJIbHYI0O U MH(OPMATHUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOAXOJSAIINE
A3BIKOBBIE, CHMBOJHMYECKHE, TIpaduueckue CcpencrBa s BBIPAKEHUS CYXICHUN
Y HarJIATHOTO UX MPEACTABICHUS.



[Ipy M3y4eHUM MaTEMAaTUKH OCYIIECTBIISIETCS 0O0Ilee 3HAKOMCTBO C METOAaMH
ITIO3HAHUS JEHCTBUTENBHOCTH, IPEACTABICHUSAMU O NIPEAMETE U METOJAaX MAaTEMATHUKH,
UX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHUSI MaTEMAaTUKH JIJIs PELIECHNS] HAYYHBIX U MPUKIAJIHBIX 3a/1a4.

Marematudyeckoe oOpa3oBanue B Poccuiickoil ®denepauuy OOIKHO peliaTh,
B YaCTHOCTH 3a/1a4¥ 00E€CII€YeHHsI CTPAHbI BBIITYCKHUKAMU, MaTeMaTH4eCcKas MOArOTOBKA
KOTOpBIX JOCTAaTOYHA JJIsl MPOJOHKEHHsS] 0Opa30BaHMsS B Pa3IUYHBIX HANPABICHUSIX,
BKJIIOYAsl MaTeMaTU4YecKue HCCleoBaHusd, padoTy B cdepe HHPOPMALUOHHBIX
TEXHOJIOTMH, PETIOJABAHUE MATEMATUKH, C OJTHOM CTOPOHBI, U IPUMEHEHUE MAaTEMATUKHU
B JPYr'MX HayKax, B WH)XEHEPHO-TEXHOJOTMYECKOM W CcolMalbHOM cdepe ¢ Apyrou
ctopoHbl. [[ns obOecniedeHHss JOCTHXKEHMSI COOTBETCTBYIOLIEH HSTUM  3ajlayam
MaTEMaTUYECKOM MOATOTOBKM OOYy4YarOIIMXCs, JJIs YIOBJIETBOPEHHUS HMX 3alpOCOB
U BO3MOKHOCTEH MpeJHa3HayeHa MporpaMma yriayOJEeHHOTrO HM3yYeHHUsS MaTeMaTUKH.
[Iporpamma Mo MareMmaTHKe YIIIYOJIEHHOTO YpPOBHSA Ja€T BO3MOXKHOCTH PACHIMPUTH
U YIIyOUTh KpPYr HM3y4aeMblX BOMPOCOB, CO3[aTh 0OoJiee IEJIOCTHOE Mpe/ICTaBlICHUE
0 CHUCTEME MaTeMaTHYeCKUX 3HAaHUU, cPOopMUpOBaTh 00Jiee YCTONUMBBIE U OCO3HAHHBIE
YMEHUH.

[IpropuTeTHBIMU LIETAMH 00yUYEHUSI MaTeMaThke B 7—9 Kiaccax siBISIOTCS:

dbopMupoBaHHE IIEHTPAIbHBIX MAaTEMaTHYECKMX TOHATUNA (YHCIIO, BEJIMYMHA,
reoMeTpuieckass Qurypa, nepeMeHHasi, BEpPOATHOCTh, (DYHKIHS), OOECIEUHBAIOIINX
IPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOT0 00pa30BaHusl 00y4arOINXCS;

NoJIBe/IeHHe OOy4YaloIUXCs Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aUMOCBSA3M MATEMATUKH U OKPY>KAIOLIEro MUpa, NOHUMAaHUE MAaTEMATUKU KaK 4acTU
oO01IIel KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTyaIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0yuaromuxcs,
M03HABATENIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
UHTEpECA K U3YYCHUIO MAaTEMATUKU;

dbopMupoBanue (GYHKIMOHATBLHOM MaTeMaTHYECKOW TpPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MPOSBICHUS MAaTEMaTHYECKUX MOHITHH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEalbHbIX JKU3HEHHBIX CUTyalUsIX M HPU U3YYEHUH APYTUX y4EOHBIX MPEIMETOB,
NpPOSIBJICHUSI 3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (opMynHpoBaTh HMX Ha S3bIKE
MaTeMaTUKH M CO3[aBaTh MAaTeMaTUYECKUE MOJEIH, IPUMEHATb OCBOEHHBIN
MaTeMaTU4EeCKAM anmapar [ pPelIeHUus IPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATH ITOJIYYECHHBIEC PE3YJIbTATHI.

OCHOBHbIE JUHUH COEPKaHUS TPOrpaMMBbI [0 MaTemaTuke B 7—9 knaccax: «Hucna
W BBIYHCICHUS», «Anrebpa» («AnreOpanyeckue BBIpAKCHHUS», «YpaBHEHUS
U HepaBeHCTBay), «DyHkiun», «l'eomerpus («l'eomerpuueckne Gurypsl m ux
cBolcTBay, «M3MepeHne reoMeTpuyecKuX BEIMYUH»), «BeposSTHOCTh U CTAaTHCTUKAY.
JlaHHbIE JIMHUM Pa3BUBAIOTCS NapajUIeNIbHO, KaXk/as B COOTBETCTBUU C COOCTBEHHOM
IIPUPOJION U TPAIULMAMH, OHAKO HE HE3aBUCUMO OJIHA OT IPYroOM, a B TECHOM KOHTAKTe
Y B3aMMOJICHCTBUMU.



CopnepxaHnue mMporpaMMbl M0 MaTeMaTUKE, pacOpe/iesIeHHOE MO rojgaM o0ydeHus,
CTPYKTYpPUPOBAHO TaKMM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIIMIUATBLHBIM
BolpocaM  oOyyaromuecss  oOpaljaiuch  HEOJHOKPATHO, 4YTOOBI  OBJIaJCHUE
MaTeMaTUYeCKUMH TOHSATUSIMU U HABBIKAMHU OCYIIECTBISJIOCH TOCJIEA0BATEIBHO
U TIOCTYIATENbHO, C COOJIIOJIEHWEM MpPHUHIUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAIUCh B OOIIYIO CHCTEMY MATeMaTUYECKUX MPEICTaBICHUN OO0ydJarouumxcs,
pacuupsis 1 yriryossisi ee, 00pa3ysi IpOYHbIE MHOKECTBEHHbBIC CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 maTemaTHka sBIsETCS 00s3aTENIbHBIM MPEIMETOM
Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUsA M W3Y4aeTCs Ha YIIIYOJIEHHOM YpOBHE
B paMKax CJIEIYIOIMMX YYeOHBIX KypcoB: «Anredpay, «I'eomerpus», «BeposTHOCTH
U CTATUCTUKAY.

OO611ee yuCI0 YacoB, PEKOMEHIOBAHHBIX JIJIsl U3yUYCHHUSI MaTeMaTUuKH, — 816 4acoB:
B 7 xmacce — 272 vaca (8 gacoB B Hejeno), B 8 kinacce — 272 Jaca (8 4yacoB B HEJEIIO),
B 9 kacce — 272 yaca (8 4acoB B HEJICIIO).

Bo3mokHa KOppeKTHPOBKA OOIIETO YKCIIa YaCOB, PEKOMEHJOBAHHBIX JIJISI U3YUEHUS
npeaMeTa, C Y4eTOM WHAMBUAYIBHOTO TOAX0Ja O0pa3oBaTEIbHBIX OpraHU3allHiA
K YriayOJEHHOMY HM3Y4YCHHI0O MAaTEeMaTHKHU, B paMKax COOJIOJICHUS TUTHEHUYECKHX
HOPMAaTHBOB K HEJICIbHON 00pa3oBaTeIbHON HArpy3Ke.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

OcBoeHne MaTeMaTUKH J0HKHO 00ecneunBaTh JOCTUKEHNE Ha YPOBHE OCHOBHOIO
oO1rero 00pa3oBaHUs TUYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX
PE3YJIBTATOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE ~ pe3yNbTaThl  OCBOEHHUS  MpOrpaMMbl O  MaTeMaTHKe
XapaKTEpU3YOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHUE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K TOCTHKCHHSIM POCCUHUCKHX MATEMAaTHKOB U POCCHICKOU
MaTeMAaTUYECKOW IITKOJIBI, K WCIOJB30BAHUIO JTHUX JIOCTHIKEHHUH B JPYrUX HayKax
U TIPUKJIAJIHBIX cepax;

2) rpaaaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00sI3aHHOCTEH IpaKJaHWHA U peaju3allii ero IMpas,
Npe/CTaBIieHHEM O MAaTeMAaTUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYD, SIBJICHH, MPOIIEAYp TPakIaHCKOTO 00I1ecTBa (Hapumep, BIOOPHI, OMTPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKHUX IMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
NpUMEHEHHEM JOCTHXKEHUW HayKH, OCO3HAHHEM BAXXKHOCTH MOPAIBbHO-3TUYECKHUX
NPUHIIMIIOB B IEITEILHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIMTAHHE:

YCTAHOBKOM Ha AKTUBHOE YYacTHE€ B PEUICHUHM MPAKTUYECKUX 3a]ay
MaT€MAaTHYE€CKON  HANpaBJIEHHOCTH, OCO3HAHWEM  BaXXHOCTU  MAaTEMAaTHYECKOTO
oOpa3oBaHWs Ha TMPOTSKEHUUM BCEW JKU3HM JUIA YCHIEIIHOW TpodeccroHaaIbHON
NESTENBbHOCTA M PAa3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAHHBIM BBIOOpPOM
U TOCTPOCHHWEM WHIMBHUAYATHHOW TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX ILUIAHOB
C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYeCKOEe BOCTINTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY H  JCTCTHYCCKOMY  BOCIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pEHICHHH, pacCyKICHUH, YMCHHIO BHUIETDH
MaTEMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOT O MO3HAHMA:

OpHEHTALMEN B AEATEIIbHOCTA HA COBPEMEHHYIO CUCTEMY HAYYHBIX NPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHs 4YEJIOBEKa, NPUPOABI H OOIIECTBa,
MMOHUMaHHEM MAaTEeMaTUUYECKOW HAyKU Kak cepbl UeTOBEUECKOU AesTEIbHOCTH, STANOB
€€ pPa3BUTHUS M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBWIN3ALMUHU, OBJIAJCHHUEM SI3BIKOM
MAaTEMAaTHKA W MAaTEMAaTHYECKOW KyJIbTYpOM Kak CpEACTBOM TO3HAHUA MUDA,
OBJIQJICHHNEM HABBIKAMU HUCCIIEA0BATEIIBCKON NEATEIbHOCTH;



6) ¢pusnyeckoe BocnuTaHue, GOPMHUPOBAHNE KYJIbTYPbI 310POBbS
¥ SMOLMOHAJIBLHOI0 0JI1AT OOy YUl :

TOTOBHOCTBIO MIPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS,
BEJICHUs 310POBOT0 00pa3a U3HU (310pOBOE INUTaHHE, COAJAHCUPOBAHHBIM PEKUM
3aHATHI U OT/AbIXA, PEryJigpHas pu3nuecKasi akTUBHOCTb ), CPOPMHUPOBAHHOCTHIO HABBIKA
pedrnexkcuy, TpU3HAHMEM CBOEr0 IpaBa Ha OWIMOKY M TaKOro e IpaBa JApPYroro
4eJI0BEKa;

7) 3K0JI0THYECKOEe BOCIIUTAHUE:

OpUEHTaluel Ha NPUMEHEHHWE MATeMAaTUYeCKUX 3HAHUW [JIs peuieHus 3aaad
B 00JIaCTH COXPaHHOCTH OKpY>Kalolllel Cpelibl, MJIaHUPOBAHUS MOCTYINKOB U OLIEHKU UX
BO3MOXXHBIX TIOCJHEACTBUI JUIsl OKpY’)Karolled cpeabl, OCO3HAaHHEM TIJI00AIBHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K H3MEHSIOIMMCS YCJIOBHAM CONMAIBLHOI M IIPUPOIHOM CpeIbl:

TOTOBHOCTBIO K JICHCTBHUSM B YCJIOBHUSX HEOIPEIACICHHOCTH, TIOBBIIIICHUIO YPOBHS
CBOCH KOMITETEHTHOCTH 4Yepe3 MPAKTHYECKYIO JIeITeIbHOCTh, B TOM 4YHCJIC YMCHHE
YUUTBCS y APYTHX JIIOJICH, MPUOOpEeTaTh B COBMECTHOM JIEATCILHOCTH HOBBIC 3HAHUS,
HABBIKM U KOMIICTECHIIUU U3 OIBITA JIPYTUX;

HEOOXOJMMOCTBI0O B (OPMHUpPOBAHWHM HOBBIX 3HAHHUW, (QOPMYIHPOBATH HJIEH,
MOHATHS, THUIOTE3bl 00 OOBEKTaxX W SBICHUSAX, B TOM YHCIE paHee HE HW3BECTHBIX,
0CO3HaBaTh JEe(UIIUTHI COOCTBEHHBIX 3HAHWUU W KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHHUMATH CTPECCOBYIO
CUTYaIlMI0 KakK BBI30B, TPEOYIONIMA KOHTPMEp, KOPPEKTHPOBATh IMPUHHUMACMbIC
pelieHuss W JACWCTBUA, (OPMYJIUPOBAaTh W OICHWBAaTh PHCKH W  IOCIEICTBUS,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOSHHS MPOTpaMMBbI IO MAaTEMAaTHUKE Ha yPOBHE OCHOBHOTO 00IIETr0o
oOpa3oBaHusa y oOywaromerocs OyayT copMUpOBaHBI METANPEIMETHBIE PE3yIbTaThI,
XapaKTepU3YIOIIHECs] OBJAJCHUEM ITO3HABATEIbHBIMU YHHUBEPCAIBHBIMU yUeOHBIMU
NEUCTBUSIMHA, KOMMYHUKATUBHBIMU  YHUBEPCAIbHBIMU  YUY€OHBIMU  JIEUCTBUSIMH,
PETYISITABHBIMU YHUBEPCATBHBIMU YU€OHBIMU JICHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBepPCAJIbHbIE Y4eOHbIe TeHCTBHSA

[lo3HaBaTenbHble  yHUBEpCaJbHble  y4yeOHble  JCHUCTBHUS  OOECIEeUMBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHUBHBIX MPOLIECCOB 00yYaromuxcs (OCBOCHHE METOA0B
MO3HAHUSI OKPYKAIOIIEr0 MHpa, TPUMEHEHHE JIOTUYECKUX, MCCIIeA0BaTEIbCKUX
onepaiuii, yMeHui paborars ¢ HHpoOpMaLuei).



Bba3oBble Jiornueckne qeicTBus:

BBUSIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBbIE TMPU3HAKU MaTEMAaTHYECKUX
O00BEKTOB, TOHSATUN, OTHOIICHUN MEXIY MOHATUSAMH, (POPMYIUPOBATH OMpEACICHUS
MOHSATUN, YCTAaHABIMBATh CYIIECTBEHHBIM TMpU3HAK KilacCU(UKAIMK, OCHOBAHUS
1151 0000IIEHUS U CpaBHEHUSI, KPUTEPUU ITPOBOJUMOI0 aHAIN3A;

BOCIIPUHUMATh, (POPMYITUPOBATL U TPEOOPA30BBIBATEH CYKIEHUS: YTBEPAUTEIbHBIE
U OTpHUIIaTENIbHBIC, €AMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3UM M TMPOTHUBOPEUUS
B (akTax, [aHHBIX, HAONIOJAEHUAX W YTBEPXKACHUSAX, MpeajiaraTb KpPUTEPUH
JUTSL BBISIBJIGHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHNH;

IPOBOJIUTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX
Y MHJYKTUBHBIX YMO3aKITIOUEHUM, YMO3AKIIOUCHH I 110 aHAJIOTUH;

pa3Ouparh  JOKa3aTeJbCTBA  MAaTEMAaTHMUECKUX  YTBEPXKACHUU  (MpsSMbIC
¥ OT IIPOTUBHOTO), MPOBOJAUTH CAMOCTOSTEILHO JIOKA3aTeIhCTBA MATEMATUICCKUX (PAKTOB,
BLICTpaMBaTh ApPryMEHTAIMIO0, TMPUBOAUTHL TPUMEPhI W KOHTPIPUMEPHI, MPUMEHSTH
METOJ MaTEMaTHUUEeCKOW MHAYKIIUA, 0OOCHOBBIBATH COOCTBEHHBIC PACCYKICHUS,

BBIOMPATh CIOCO0 perieHus yueOHOM 3aja4uu (CpaBHUBATh HECKOJIBKO BApHUAHTOB
pelieHus, BeIOUpaTh Hanbojee MOAXOAAIIUNA C YYETOM CaMOCTOSATEIBHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBble ucciiegoBarejbCcKHe AeCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCJICAOBATEIIbCKUH WHCTPYMEHT TO3HAHUS,
(bopMyIIHpPOBaTH BOIIPOCHI, (PHUKCUPYIOIIKE MTPOTUBOPEYHE, ITPOOIEMY, CAMOCTOSATEIBLHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHPOBATh THIIOTE3Yy, apryMEHTHPOBATh CBOIO
ITO3ULINIO0, MHEHHUE;

NPOBOAUTH IO  CAMOCTOSITEIBHO  COCTaBJICHHOMY  IIAHYy  SKCICPHMCHT,
UCCIICIOBAHUE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOro O0OBEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKITY COOOM;

CaMOCTOSITEIbHO (HOPMYJIMPOBAaTH OOOOIIEHHUS H BBIBOJABI 10 pe3yibTaTaM
MIPOBEJCHHOTO HAOJIOACHUS, UCCIICIOBAHMS, SKCIIEPUMEHTA, OLICHUBATh JJOCTOBEPHOCTH
MTOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IIECHHUIA;

MIPOTHO3MPOBATh BO3MOJKHOE pa3BUTHE Tpollecca, a TaKXKe BBIIBHUTAThH
MIPETIOJIONKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIIITH ~ HEJAOCTATOYHOCTh M M30BITOYHOCTH ~ MH(OpMalUM,  JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H,

BEIOWpaTh,  AHAJIM3WPOBATh,  CUCTEMATH3UPOBATH W  WHTEPIPETUPOBATH
nHOOPMAITNIO PA3IMYHBIX BUAOB U (POPM IPEICTaBICHNUS;

BbIOMpaTh (GOpMy MpeAcTaBieHUs] UHPOPMAILMA U WLIIOCTPUPOBATH pPElIaeMble
3a/1a4yd CX€MaMHU, AuarpaMmaMu, HHOU rpauKoi U UX KOMOUHAIUSIMU,

OLICHUMBAaTh  HAAECKHOCTh HMH(POpPMAIMU 1O  KPUTEPHUSIM,  PEIJIOKECHHBIM
iU c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEIBHO.



KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE Y4eOHbIE TeiiCTBUS:

KoMMyHHKaTUBHBIE  yHHMBEpPCAJIbHBIE  Y4YEOHBIE  JIEWCTBUS  0OECHEUMBAIOT
c(OpMHPOBAHHOCTH COLIMATILHBIX HABBIKOB 00YYaOIIHXCS.

O01enue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBUSIMU
U 1eJsIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3aJa4d U MOJYyYCHHBIM
pe3yibTaTam;

B XOJie OOCYXJEHMsI 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
poOJIeMbl, pelIaeMoi 3ajauu, BbICKAa3bIBATh WJIEU, HAIICJIICHHBIC HA MOWCK PEIICHHUS,
COTIOCTABJISITh CBOU CYXKIEHUS C CYXISHUSIMHU JPYTHX YYaCTHUKOB JUajora,
OOHapyXUBaTh Pa3IMYUE U CXOJCTBO MO3UIIMHI, B KOPpPEKTHOU (popMme GopMynrpoBaTh
pa3HOrIacus, CBOM BO3pPaKEHUS;

NPEACTABIATh PEe3yJbTaThl PEIICHHS 3a/Ja4d, DKCIICPUMEHTa, HCCIEIOBaHUSA,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpPATH GOpMAT BBICTYIUICHHS C y4eTOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

CorpyaHuuecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON Y MHIMBUIYaIbHOU PabOTHI
OpU peUIeHUU Y4YeOHBIX MaTeMaTHYeCKHX 3aJlady, NPUHUMATh IeJIb COBMECTHOM
JeSITENbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM PabOThI, pactpenensiTh BUIbI
paboT, AOroBapUBATHCS, OOCYKIATh MPOIIECC U Pe3yibTaT padOThl, 0000IIaTh MHEHHUS
HECKOJIbKUX YETIOBEK;

y4acTBOBaTh B TPYINNOBBIX (opmax paboTel (0OCYXICHHS, OOMEH MHCHUH,
«MO3TOBBIE IMITYPMBI» U UHBIE); BBITIOIHATH CBOIO YAaCTh pa0OTHl U KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTUMH 4YICHAMH KOMaHJbl, OLICHUBATh KAYECTBO PE3yibTaTa U KaueCTBO
CBOETO BKJaJa B OOIIMIA Pe3ylbTaT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMU
B3aUMO/JICUCTBUSL.

PeryisiTuBHbIC YHHBepCaJbHbIe Y4eOHbIe NeHCTBHSA

PerynsatvuBHbIe yHHBEpCAIbHBIE yUeOHBIEC ACHCTBUS 00ecnednBaoT (hOpMHUPOBAHUE
CMBICJIOBBIX YCTAaHOBOK U KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranu3anusi:

BBISIBJISITh MPOOJIEMBI ISl PEUIEHUS B JKU3HEHHBIX U Y4YEOHBIX CUTyalHUsX,
OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOJAX MNPUHATHUS pPEHIeHUN (MHIAMBUIYaAIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTABJISITH IUIAH, aJICOPUTM PEUICHUs 3a7adyd (WU €ro 4acTh),
BBIOMpaTh CIOCOO pEHICHUST C YYEeTOM MMEIOUIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMeHTUPOBaTh U KOPPEKTUPOBATh BapUaHThl PEUICHUNU C YYETOM
HOBOU MH(OpMaIu.
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CaMOKOHTPOJIb:

BIAJETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIA IIpolecca M pe3ynbrara
pelieHrs MaTeMaTUYeCKou 3aJjaui, CAMOMOTHUBAIUU U pedIeKCUH;

MPEIBUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpPHU PEIICHUU 3a7ayH,
BHOCUTHh KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, HaWJIEHHBIX
OIKOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3YJbTaTa JAEATEIBHOCTH IIOCTABICHHOW LEIU
U YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS UM HEIOCTUIXKEHUS 1EJIU, HAXOJIUTh
omuOKy, 1aBaTh OIICHKY MIPUOOPETCHHOMY OIIBITY.

IMOIIHOHAJBLHBIN HHTEJJIEKT:
BBIPQXKATh SMOIIMH MPU U3YUYCHUH MATEMaTUYECKUX OOBEKTOB U (DAKTOB, JaBaTh
SMOLIMOHABHYIO OLIEHKY PEIIEHHUS 3a1a4H.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3yiabTaThl OCBOCHHUS MPOTPAMMBI [0 MaTEMAaTHUKE YriyO0JICHHOTO
YPOBHS TIPEJCTaBICHBI 1O TOJaM OOYYECHHS B CICAYIOIIMX pa3jesiax MpOrpaMMbI
0 MaTEMaTHUKE B paMKaxX OTJEIbHBIX Y4€OHBIX KypcoB /s 7/—9 kimaccoB: «Anredpay,
«["eomeTpust», «BepoSITHOCTD U CTATUCTHKAY.

PasBuTHe IOTMYECKUX TIPEJACTABICHUNH ¥ HABBIKOB JIOTHYECKOTO MBIIIICHUS
00yJaroNINXCsl OCYIIECTBISIETCS B paMKax BCEX Ha3BaHHBIX KYPCOB Ha MPOTSHKEHUH BCEX
ner oOydenus. llpemmonaraercs, dYTo BBIMYCKHHUK 9 Kjacca CMOXET CTpPOUTH
BBICKA3bIBaHMSI W OTPHIIAHUS BBICKA3bIBAHMIA, PACIIO3HABATH WCTUHHBICE W JIOKHBIC
BBICKA3bIBaHMsI, TPUBOAUTH TPUMEPHI W KOHTPIPHMEPHI, BBITIOIHATh OMEpaIllun
HaJT BBICKa3bIBAHUSIMH, CTPOUTH BBICKA3bIBaHUSI U PACCYXICHUS Ha OCHOBE JIOTUYECKHIX
NpaBUJjI, pPellaTh JIOTUYSCKUE 3a/ladd, HAyYUTCS MPUMEHITh METOJl MaTeMaTHYECKON
WHIYKIUH, OBJIAJICCT MOHATUSAMHU: OTPECIICHHEe, aKCHOMa, TEOpeMa, JI0Ka3aTeIbCTBO —
¥ HAYYUTCS HCIIOJIb30BaTh WX IIPH BBITOJIHEHWH YUYEOHBIX M BHEYYCOHBIX 3ajad.
[Tpu >TOM BBE/ICHHE OCHOBHBIX JIOTHUECKUX TIOHSATHH M OCBOCHHE OCHOBHBIX CBSI3aHHBIX
C HUMH BUJIOB JIEATEILHOCTH OTHECEHO K Kypcy «BeposiTHOCTh U CTaTUCTUKA» M TaK¥Ke
pacmnpeieNieHo 1Mo TojaM 00y4IeHHs.

B pamkax Bcex Tpex KypcOB OCYIIECTBIsieTCs (GOpPMHUPOBAHUE YMEHUSI BHIOUPATH
MOAXONAIIANA METON JJIS PEIICHUs] 3a/ayd, BBIABIATH MPUMEPH MATEMAaTHYECKUX
3aKOHOMEPHOCTEH B TPHUPOAEC M OOIIECTBEHHOM J>XW3HM, PACTO3HABATH MPOSBICHUE
3aKOHOB MaTEMAaTUKH B HCKYCCTBE, MPUMEHSATh MATEMATHYECKHE 3HAHWS W OIBIT
MaTEeMaTUYeCKON JEeATEeIRHOCTH B CHUTyalMsaX peanbHON >ku3HH. OOydarommecs
3HAKOMSITCSI C HAYYHBIMH PE3YJIbTaTaMH, TIOJyICHHBIMHU B XOJI€ Pa3BUTHS apu(PMETUKH,
anreOppl, TEOMETPHUH, TEOPUH BEPOSTHOCTH, CTATUCTHKA W YYaTCs WX OIMHCHIBATH,
MPUBOMAT TIPUMEPHl MaTEMaTUYECKUX OTKPHITHH W WX aBTOPOB B OTCUYCCTBCHHOU
¥ BCEMHUPHOW UCTOPUH HAYKH.
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YT'JIYBJIEHHOM YPOBHE B 7-9 KJNIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIsS€TCS OJTHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOIIETO 0Opa3oBaHMUS:
OHa oOecreynBaeT WM3y4YCHHUE JPYTruX IUCHUIUIMH KaK €CTeCTBEHHO-HAY4YHOTO, TakK
Y T'YMaHUTApPHOTO LMKJIOB, €€ OCBOCHHE HEOOXOIUMO JIsl MPOJOJDKEHHST 00pa30BaHUs
U ]I TIOBCEAHEBHOM >XKM3HU. Pa3zBuTue y OOydaronIuxcsi HAy4YHBIX MPEICTaBICHUM
0 TPOUCXOXKACHUU M CYIIHOCTU alredpanveckKux aOCTpakiuii, CrocoOe OTpaKeHHs
MaTeMaTHYEeCKONM HayKOW SIBIEHHUUW M TMPOILIECCOB B TMPUPOAE M OOIIeCTBEe, pPOJHU
MAaTEeMaTHYE€CKOTO MOJICIMPOBAHMS B HAYyYHOM TO3HAHWHM U B MPAKTUKE CIIOCOOCTBYET
GbopMUPOBaHUIO HAYYHOT'O MHUPOBO33PECHUS M KAYECTB MBIILJIECHUS, HEOOXOIMMBIX
JUIS aJIafTaliii B COBpEMEHHOM Iu(poBoM obiecTBe. M3yuenue anredOpbl o0ecrneunBacT
pa3BUTHE yMEHHUs HaOII0JaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEeNUCTBHS, BBIBOJBI, (opMyaupoBaTh yTBepkiaeHus. OcBoeHHE Kypca aireOpbl
oOecrieurBaeT pPa3BUTHE JIOTMUECKOTO MBIILIICHUS] OOYYarOIIMXCs: OHM HCIOIB3YIOT
JNEAYKTUBHbIE W WHAYKTUBHBIE pPACCyXIECHHs, 0000IIeHne W KOHKPETU3AIHIO,
abcTparupoBanue 1 aHanoruto. O0yuenue aiaredpe npeanoyiaraeT 3Ha4YUTeNIbHbINA 00beM
CaMOCTOSITEJILHOM ~ JIESITEIbHOCTH  OOYYaromIMXCs, TIOATOMY  CaMOCTOSTEIbHOE
pelieHre 3a7a4 o0y4yarolmMMUCS SIBISIETCSl peanu3alueil AesiTeIbHOCTHOTO MPHUHIUIA
o0yJeHusl.

B cTpykType mporpammbl yaeOHOro Kypca «Anredpa» yriryOJIeHHOTO H3y4YCHUS
OCHOBHOE€ MECTO 3aHUMAIOT  COAEpKATEJIbHO-METOAUYECcKue JuHuM: «Yucna
U BBIYUCICHUS», «AJNTeOpandyecKkue BbIPOKECHUs», «YPaBHEHUS W HEPABEHCTBAY,
«DOyukuum». Kaxnmas w3 3TUX COJEpPKATEIbHO-METOAUYECKUX JIMHUN pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3AUMOJACIHCTBYS ¢ APYTUMHU €T0 JIMHUSMHU.
B xome wu3yuyeHuss kypca O0Oy4aromUMCsl TPUXOJUTCS JIOTHYECKH PACCYXAATh,
HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3W ¢ 3TUM B MNporpamMmmy
y4e0HOTO Kypca «Asredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTHYeCKOTO OOpa3oBaHMsSI M CIOCOOCTBYIOIIHNE
OBJIQJICHUIO OOYYalOIIUMHUCS OCHOB YHHUBEpPCAIBHOIO MAaTeMaTHYECKOro  SI3bIKA.
CopnepxaTeTbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay sBiseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «HHClIa ¥ BEIYUCICHUS» CIIY>KUT OCHOBOM JIJIA JaIbHEUIIIEeTo
U3YUYEHUS] MATEeMaTUKH, CIOCOOCTBYET Pa3BUTHUIO Y OOYYaIOIIMXCS JIOTMYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHS TOJIb30BATHCS ~QITOPUTMaMM, a TakKxKe
MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JISI MOBCEIHEBHON >KU3HHU.
Pa3Butre MOHATUS O YKCIE HAa YpPOBHE OCHOBHOIO OOIIEro OOpa30BaHMs CBA3AHO
C palMOHAIBHBIMU W UPPALMOHAIBHBIMU YHUCIaMU, (POPMHUPOBAHHEM MPEACTaBICHUI
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O JICUCTBUTEIBHOM YHCJI€. 3aBEpIICHHE OCBOCHHUS YHCJIOBOW JIMHUU OTHECEHO
K CpellHeMy 00111eMy 00pa30BaHUIO.

Conepxanue JByX aiareOpanyeckux JUHUNA — «AnreOpanuyeckue BBIPAKECHUSI
U «YpaBHEHHSI U HEPABEHCTBAa» CHOCOOCTBYEeT (OPMHUPOBAHUIO Yy OOyYarOIIUXCS
MaTeMaTH4eCKOro arnraparta, HeOOX0AMMOTO JJIsSl pEIISHUs 3a/1ady MaTEMATUKH, CMEXHBIX
MPEMETOB U OKpYKarolieil peanbHOoCcTH. Ha ypoBHE OCHOBHOTO 00I1Iero oOpa3oBaHus
y4eOHBId MaTepuan TPYNIUPYETCS BOKPYT pallMOHABHBIX BBIpaXKeHUM. Ajredpa
JEMOHCTPUPYET 3HAUEHHWE MAaTEeMAaTUKHU KaK S3bIKa JJIs MOCTPOCHUS MAaTEMaTHUUYECKUX
MOJICJICH, OMHCAaHMS TPOLIECCOB U SIBIIGHUM peadbHOro Mupa. B 3amaun oOydeHus
anreOpe BXOJAT TaKXKe JaJbHEHINEe pa3BUTUE aAJITOPUTMUYECKOTO MBIIIJICHUS,
HEOOXOAMMOTO, B YACTHOCTH, JUIsi OCBOCHHUS Kypca HUH(POPMATHUKH, U OBJAJCHUE
HaBBIKAMU  JICIYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CHUMBOJBHBIX (opMm
CrIOCOOCTBYET  Pa3BUTHIO  BOOOPaKEHHS, CIIOCOOHOCTEH K  MaTeMaTHYECKOMY
TBOPYECTRY.

Conepxanue (QyHKIMOHAIBHO-rpadUUeCKOr JIMHUU HAIEJICHO Ha TMOJy4YeHHE
oOydJaromuMucsl 3HAHUW O (YHKIMAX KakK BaKHEUIEeW MaTeMaTUYeCKOW MOICIH
JUISL ONIMCAaHMSI U MCCIICIOBaHUS Pa3HOOOPA3HBIX TPOIIECCOB U SIBJICHUM B TMPHUPOJIEC
u ob6miecTBe. M3ydeHne marepuana ciocoOCTBYET Pa3BUTHIO Y OOYUYAIOIIUXCS YMEHUS
UCIIOJIb30BaTh Pa3IUYHbIC BHIPA3UTENbHBIE CPEJCTBA A3bIKA MATEMATUKU — CIIOBECHOTO,
CUMBOJIMYECKOT0, Tpaduueckoro, BHOCUT BKIaJd B (OPMHpPOBAHUE MPEICTaBICHUN
O pOJIM MaTEMAaTUKH B PA3BUTUU IIUBUIU3AIMH U KYJIbTYPHI.

VYrinyOneHHbI Kype anreOpbl XapakTepu3yeTcs H3YYeHHEM JIOTOJHUTEIHHOTO
TEOPETUYECKOTO armapaTa M CBSI3aHHBIX C HUM METOJIOB pelIeHHs 3anad. Ajiredpa
ABIIAETCS SA3BIKOM JUIsl OMUCAHUS OOBEKTOB W 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTEMaTUYECKOT0 MojenupoBanusa. I[lpu 3TomM camMu OOBEKTHI MaTeMaTHYECKHUX
YMO3aKJIIOUEHUN U MPUHATHIE B anreOpe mpaBuiia UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT
dbopMUpOBaHUIO yMEHHII OOOCHOBBIBATH W JIOKAa3bIBaTh CYKJICHHS, Pa3BUBAIOT
MaTEMATUYECKYI0 UHTYUIIMIO, KPATKO W HATJISIIHO PACKPBIBAIOT MEXAHU3M JIOTHUYECKUX
MOCTPOCHUH W ydaT uX MpUMEHEeHUI0. TeM cambiM anredpa 3aHMMAaeT OJHO U3 BEIYIIUX
MecT B (DOPMUPOBAHUN HAYYHO-TEOPETUUECKOTO MBIIUICHUS 00y4YatOIIUXCSl.

CornacHo yuyeOHOMY TUTaHy B 7—9 Kilaccax M3y4yaeTcsl yueOHBIM Kypc «Anredpay,
KOTOPBIM  BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3fenbl  coaepxkanus: «Yucina
U BBIYUCICHHSY, «ANTeOpandecKkue BBIPAKEHUSN», «YPaBHCHUS M HEPABEHCTBAY,
«DYyHKIIUNY.

Bo3moxxHa KOppEeKTUPOBKA OOIIETO YK CIIa YaCOB, PEKOMEHAOBAHHBIX JIJISl U3YUYEHUS
y4e0HOTO Kypca, C y4eTOM WHANBUAYATBbHOTO MOIX0Aa 00pa30BaTEIHbHBIX OpTraHU3aIIHA
K yrayOJleHHOMY W3Yy4YeHHWI0 anreOphl, B paMKaxX COONIOJEHUS THUTHCHHYECKHUX
HOPMAaTUBOB K HEJIEIbHON 00pa30BaTEIbHON HArpy3Ke.

OOmiee 4MciIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3y4eHUsl ydeOHOro Kypca
«Anreopa», — 408 gacos: B 7 kimacce — 136 uacoB (4 uaca B Hezenm0), B 8 kiacce —
136 yacoB (4 yaca B Hezielno), B 9 kinacce — 136 yacoB (4 yaca B HEJZIEIO).
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COIAEPKXAHUE OBYYEHUA

7 KIIACC

Yucjaa u BbIYUCIEHUA

Panmonansubie yncia. CpaBHEHHE, YIIOPSAI0YMBAHUE U apU(PMETHIECKUE ISUCTBUS
C palMoHaIBHBIMH YKCIaMu. YucioBas npsiMasi, MOJYyJIb YUCJIa.

CreneHb ¢ HATypaJIbHBIM MOKAa3aTelIeM U €€ CBOMCTBA. 3aluch YUCia B AECATUYHON
MO3UIIMOHHON CUCTEME CUUCIIEHUS.

Pemiennie TekcTOBBIX 3amad  apudMeTHUYECKUM crocobom. Pemenue 3amau
U3 peajbHON MPAKTUKU Ha 4YacTd, Ha JAPOOH, HA MPOILCHTHI, TPUMEHEHHE OTHOIICHUN
U TPOIOPIMN MpH pelIeHUU 3ajaad, pelieHue 3ajady Ha JIBIKCHHUE, padoTy, MOKYIIKH,
HAJIOTH.

JenmumocTh HeabIx urces. CBOMCTBA ICTUMOCTH.

[IpocTeie u cocTtaBHbIC uncna. UeTHbIC W HEUETHBIC uncia. [Ipu3Haku neaIuMocTu
Ha 2,4,8,5,3,6,9, 10, 11. [Ipu3naku 1eIUMOCTA CYMMBI U TIPOU3BEICHUS 1ETBIX YHCEI
IIPU PEIICHUH 3a]1a4 C TPAKTUUECKUM COJIEPKaHUEM.

HauGonpmmit oOmuii genuTenh M HaWMeEHbllee oO0Ilee KpaTHOE IBYX YHCEIL.
B3anmuo nipocteie uncna. AnroputM EBkinja.

Jlenenue ¢ ocratkoM. ApudmeTnyecKkue ornepair HaJ OCTaTKaMH.

AJiredOpanyeckne BbIPAaKeHUsI

BrelpaxxeHue ¢ TepeMEHHBIMH. 3HAY€HHUE BBIPAKECHUS C TEPEMEHHBIMHU.
[IpencraBneHne 3aBUCUMOCTH MEXY BETUUYNHAMH B BUAEC (DOPMYJIBL.

ToxnectBo. ToxnecTBeHHBIE TNpeoOpa3oBaHUs aNTeOPAMYECKUX BBIPAKCHUIA.
JloKka3aTenbCTBO TOKICCTB.

Onnounenbl. OqHOYIEH CTaHAApTHOTO BUa. CTENEeHb OJHOYJICHA.

MHorounenbl. MHOroueH crannaptHoro Buaa. Crenenb MHorowieHa. CioxeHue,
BbIYMTaHUE, YMHOXKCHHE U JICJICHHE MHOTOWICHOB. [IpeoOpa3oBaHue 11€710T0 BIPAKCHUS
B MHOTouwieH. KopHu MHOTrO4IIeHA.

DopMyJIbl COKPAIIIECHHOI'O YMHOKEHUS: KBaJIpaT CyMMbI U KBaJpaT pa3HOCTU JBYX
BBIpOXKCHUH, KyO CYMMBI U KyO pa3HOCTH JBYX BBIpaXCHHUM, PA3HOCTh KBaJAPATOB JIBYX
BBIPAKCHU I, TIPOU3BEACHUE PA3HOCTH M CYMMBbI JABYX BBIpaXEHHUM, CyMMa M Pa3HOCTh
KyOOB JIBYX BBIPa)KEHUH.

Pa3znoxeHue MHOroujeHa Ha MHOXUTCIH. BBIHECEHHE OOIIET0 MHOMKHTEIS
3a CKOOKH. MeToJ1 rpyIIUpPOBKH.

YpaBHeHUs 1 HEPABEHCTBA

VpaBuenne c onHoi mnepeMmeHHoil. Kopenb ypaBHeHus. CBOHCTBa ypaBHEHUU
C OJTHOW NEPEMEHHOM. PaBHOCHUIIBHOCTh YpaBHECHHMU. YpaBHEHUE KaK MaTeMaTHUYeCKas
MO/IEJIb PEAIBHON CUTYaLINH.

JInHeliHOE ypaBHEHHE C OJTHOM NMEPEMEHHON. YNCI0 KOPHEN TMHENHOTO YPaBHECHUS.
Pemenne TeKCTOBBIX 3a71a4 C MOMOIIBIO JJUHENHBIX YpaBHEHUN. JINHENHOE ypaBHEHHUE,
cozeprKallee 3HaK MOJYJIS.
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VYpaBHeHue ¢ AByMsl nepeMeHHbIMH. ['paduk JTUHEHHOro ypaBHEHUS C ABYMs
nepeMeHHbIMH. CHUCTEMBI JIMHEHHBIX YPAaBHEHUH C ABYMs IEpeMeHHbIMU. | 'paduueckuii
METOJl PELICHUSA CHUCTEMBI JIMHEHHBIX YPaBHEHUW C IBYMsS IIepEeMEHHbIMU. Pelienue
CHUCTEM JIMHEHMHBIX YPAaBHEHUU C JBYMS [EPEMEHHBIMH METOJOM I1OJCTaHOBKHU
1 METOJOM ciokeHus. CucTema IByX JIMHENHBIX YPABHEHHM C ABYMS IEPEMEHHBIMU KaK
MO/JIEJIb PEAIbHOU CUTYyaLlUH.

DyHKIUU

Koopaunara Touku Ha npsAmoii. YucnoBble NpOMEKYTKH. PaccTosHrEe MEX Ty 1BYMs
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpssmoyronbHas  cucremMa  KoopauHat. AOcmucca M OpJAuMHATa  TOYKH
Ha KOOpJAMHATHOM miockocTH. [Ipumepsl rpadukoB, 3aJaHHbIX (opMynamu. UTeHue
rpauKOB peabHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCHUMOCTH MEXAy BenumunHamu. [loHstre QyHKIUU.
OyHKIMS KaKk MaTeMaThyeckasi MoJieJb peajbHoro npoiecca. O0IacTh onpeaeneHus u
oOnacth 3HaueHu pynkuu. CnocoOsl 3aaanus pynkuuu. ['paduk Gyukiuu. [oustus
MaKCUMyMa M MHHHMYyMa, BO3pacTaHUsi W YyObIBaHHWsS Ha TpUMEpax pealbHbIX
3aBUCUMOCTEN.

Jlunetinas ¢yHkums, ee cBorcTpa. ['padux nmuHerHon dhyuknuu. ['paduk GyHkimm
y = |X|. Kycouno-3amannbie QyHKIUH.

8 KJIACC

Yuciia ¥ BbIYUCICHUSA

KBanpataeie kopHH. ApudMeTHUESCKUN KBaJIpaTHBI KOPEHb W €ro CBOMCTBA.
[TonsiTue nppanmoHaibHOTO YKcia. JlelicTBuUs ¢ uppalroHaIbHbIMU Yiciamu. CBOKCTBA
JNEUCTBHI C UppallMOHATIBHBIMU YKciiaMu. CpaBHEHUE UPPALIMOHAIBHBIX YUCET.

[IpencraBieHust 0 paCHIMPEHUSIX YUCIOBBIX MHOKECTB. MHOXKECTBA HATYpAJIbHBIX,
LETbIX, palUuOHAIbHBIX, JEHCTBUTENbHBIX uKcen. CpaBHeHHe uyucenl. YuCIOBbIE
MIPOMEKYTKH.

HetictBusa ¢ ocratkamu. Ocrtatku creneHel. [IprumeHeHne oCTaTKOB K PEIICHUIO
YPaBHEHUH B LEJIBIX YUCIAX U TEKCTOBBIX 3a7a4.

Pa3smepsl  OOBEKTOB  OKpPYKAIOMIETO  MHUpPA,  JUIMTEIBHOCTh  IPOIIECCOB
B OKpyxkatoiieM mupe. CTaHIapTHBIN BUJl YUCTIA.

Auredpanyeckue BbIPaKeHUs

AnreOpandeckast npoOb. JlomycTumble 3HAaY€HUS TIEPEMEHHBIX B JAPOOHO-
parMoHaNbHBIX BhIpakeHUssX. OCHOBHOE CBOMCTBO anredpandeckoi apoou. CroxxeHue,
BEIYMTAHHUE, YMHOKEHHUE U JIeJICHUE anreOpandeckux Apooeil. Beiaenenue memnoi yactu
anreOpanyeckou Ipoou.

PanmonanpHbie BBIpaXkeHUs. TOXIECTBEHHBIC MPEOOPa30BaHUS PAIMOHATBHBIX
BBIPAYKCHHUIA.
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JlomycTMble ~ 3HAQ4Y€HUS  NEPEMEHHBIX B BBIPAXKEHUAX,  COJEPIKAIIUX
apuMeTHUecKue KBaJpaTHble KOpHHU. ToxaecTBEHHbIE MpeoOpa30BaHUsl BBIPAKEHHUI,
coJiepKalux apupmMeTHIecKue KBaipaTHbIE KOPHH.

CremneHb C 1LIeJBIM TMOKa3aTerneM U ee cBoiicTBa. [IpeoOpa3oBaHue BbIpakKeHHI,
COJIEpIKAILX CTENCHH.

YpaBHeHUs 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue. @opmysa KOpHEN KBaApaTHOro ypaBHeHHs. KonnuecTBo
JNEUCTBUTEIIBHBIX KOPHEM KBAaJApAaTHOIO ypaBHEeHusA. Teopema Buera. YpaBHeHus,
CBOJIUMBIE K JIMHEHWHBIM YpPaBHEHMSIM WM K KBaJ[paTHbIM ypaBHEHHsM. KBajpatHoe
ypaBHEHHE C TmapaMeTpoM. PemieHue TEKCTOBBIX 3aJad € INOMOIIBK KBAaJPAaTHBIX
YPaBHECHUM.

Hpo6Ho-paiimoHanbHble ypaBHeHUs. Pemenne q1poOHO-palmoHalIbHbIX YPABHEHUI.
Pemenue TEKCTOBBIX 3a7ady € TIOMOIIBIO JAPOOHO-PAllMOHATBHBIX ypPAaBHEHMM.
['paduyeckas uaTepnpeTalus ypaBHEHUM ¢ ABYMS IEPEMCHHBIMU.

Uucnossie HepaBeHCTBA. CBOKMCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. CTporue W HecTporue HepaBeHCTBa. ClioxkeHue
U YMHOXEHHUE YHUCIOBBIX HepaBeHCTB. OIlEHUBAaHUE 3HAYEHUS  BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[TonsiTHE O pemIEHMM HEPABEHCTBA C OJHOW NMEPEMEHHOM. MHOMXKECTBO PELICHUM
HEpaBeHCTBAa. PaBHOCHIIBHBIE HEPABEHCTBA.

JIuHeiHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOM W MHOXKECTBA €r0 PEIICHUM.
Penienrie JMHEMHBIX HEPABEHCTB € OAHON mepeMeHHOW. CHCTEMBI M COBOKYIHOCTH
JIMHEWHBIX HEPABECHCTB C OJHOW MEPEMEHHOMN. PenmeHne TeKCTOBBIX 3a/1a4 ¢ MOMOIIbIO
JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.

DOYyHKIUA

OO6nacTe ompeneneHuss ¥ MHOXKECTBO 3HaueHUH ¢GyHKIuU. CrnocoObl 3agaHus
bynkuii. 'paduk dynkuun. Yrenue cBoiictB PyHkmuu mo ee rpaduky. [Ipumepsi
rpadukoB GYHKIIHNA, OTPAXKAIOMIUX peaTbHbIE MPOIECCHI.

Jlunetinas  ¢ynkmusa. DyHKIUK, ONHUCHIBAIOIIUME TMPSIMYI0 H  OOpaTHYIO
MIPOTIOPIIMOHATIEHBIE 3aBUCUMOCTH, UX TPapUKH.

k
Oyukuuny = ax?, y=x2+b,y=x3y=[x|, y = Jx Y = — u ux cBoiictsa. Kycouno-
X

3aTaHHBIC (DYHKITUH.

9 KJIACC

Yucsa U BBIYUCTICHUA
Kopens n-i1 crenenu u ero corctBa. CTENEHb ¢ PAMOHAIIBHBIM [TOKA3aTENIEM U €€
CBOMCTBA.
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AJiredpanyecKue BbIPaKeHU

ToxaecTBeHHbIE MPEOOPa30BaHUs BBIPAKEHHM, COAEPKALIUX KOPEHb N-I CTENEHHU.
ToxaecTBeHHbIE MPE0OPa30BaHUs BEIPAKEHUM, COAEPIKAIIUX CTENEHb C PALIMOHATIbHBIM
[IOKA3aTCIIEM.

KBagpathslii TpexwieH. KopHU KBaapaTHOro TpexwieHa. Pa3noxkenne KkBagpaTHOTO
TPEXUJIEHA HA JIMHEUHBIE MHOKUTEIIN.

YpaBHeHUs M HEPABEHCTBA

buxsanparusle ypaBHeHus. Ilpumepsl NPUMEHEHUNW METOAOB PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl IEPEMEHHOM, TpadHUueckoro MeToAa TMpU pPELICHUU
ypaBHEHUM 3-i U 4-i CTENIEHEM.

Pemenue npoOHO-paliioOHaNbHBIX YPaBHEHUH.

Pemienue cucrem ypaBHEHHMUM C JBYMs NIEPEMEHHbIMU. PemeHue npocTermmnx
CUCTEM HEJIMHEHWHBIX YpaBHEHUM ¢ IByMsl nepeMeHHbIMU. [ paduueckuit Mmetos pereHus
CUCTEMBI HEJIMHEWHBIX YPaBHEHHH C ABYMs nepeMeHHbIMU. CucTeMa ABYX HEJIMHEMHBIX
YPAaBHEHUU C IByMs IEPEMEHHBIMU KaK MOJENb PEAJIbHONU CUTYAllHH.

Hucnosble HepaBeHCTBA. PelleHue JMHEHHBIX HEPAaBEHCTB. JloKa3aTenbCTBO
HEPABEHCTB.

KBagpaTHele HepaBeHCTBAa C OJHOW IIEPEMEHHOM. PemeHue KBaapaTHBIX
HEpaBEHCTB TIpaHUUeCKUM METOJOM M METOJOM HHTEpBalIOB. MeToJl MHTEpBaJIOB
IUIsL PallMOHAJIBHBIX HEpaBeHCTB. [IpocTenire HepaBeHCTBA € TAPAMETPOM.

Perrennie TEKCTOBBIX 3a7a4 € ITIOMOILbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTtBo ¢ 1BymMsA 1epeMEHHBIMU. PenieHue HepaBeHCTBA € JIBYMs
nepeMeHHbIMU. CUCTEMBbl HEPAaBEHCTB C JBYMs NepeMeHHbIMU. 'paduueckuii meTon
pelIeHNs CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOYyHKIUA

Oynkiusa. CBoiicTBa GyHKUMNA: HYyIU (QYHKIUUA, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA
(GYHKIIUU, TPOMEKYTKHM BO3pacTaHUs M YObIBaHUS (YHKIIUHM, YETHHIE U HEYETHHIC
byHKIIMK, HAaUOOJbIIEe U HANMEHbBIIIEE 3HAUCHHS (PYHKITUH.

KBagpatnunas QyHkius u ee cBoicTBa. Mcmonb3oBaHWe CBOMCTB KBaAPaTUYHOU
bynkiuun s pemeHus 3amad. [loctpoenuwe rpaduka KBagpaTHYHOW (YHKIIUH.
[Tonoxenue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCUMOCTH OT €€ KO3(PPUIIMEHTOB.
Ipaduku pynxumii y = ax?, y = a(Xx — m)? u y = a(x — m)? + n. Ilocrpoenue rpadukos
GYHKITUH ¢ TOMOITBIO0 MPEe0OpPa30OBAHUIM.

Hpo6Ho-nuHeitHas ¢hynkums. MccneqoBanue GyHKITUHN.

Oynkrms Y = X" ¢ HaTypaJIbHBIM MTOKa3aTeseM N u ee rpaduk.

YucaoBble MOCJI€10BATEJILHOCTH M IIPOTPECCHHU

IlonsaTre 4uCIOBOM  mociiegoBaTeIbHOCTH. KoHeuHble ©  OCCKOHCYHBIC
ITOCJICIOBATEIBHOCTH. OrpanuueHHas ITOCJICJIOBATEILHOCTb. MOHOTOHHO
BO3pacTaromas (yObIBaro11as) MOCJIEIOBATENBHOCTb. CnocoOwl 3aaHus
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MOCJIEIOBATENIBLHOCTH: ONUCATENbHBIN, TAOJIUYHBIN, C MOMOILBIO (OPMYIBI N-TO YIIEHA,
PEKYpPPEHTHBIN.

Apudpmernyeckas U reoMerpuueckas mporpeccuu. CBoilcTBa  4JIEHOB
apupMeTHYecKol W reomMeTpuuyeckod mporpeccuil. DopMmynbl  N-TO  4jeHa
apupMeTH4YecKoil u reomeTpuuecKkoi nporpeccuid. @opmMybl CyMMBbI IEPBBIX N YJIEHOB
apu(pMETHYECKON U reoOMEeTpUUECKOW Iporpeccuil. 3aiayu Ha MPOLEHThI, OAHKOBCKHE
BKJIQ/Ibl, KPEJIUTHI.

IIpencraBieHne O CXOOUMOCTH  IIOCIENOBATEIBHOCTH, O CYMMHPOBaHUHU
O0ecKOHEYHO yObIBalolel TeOMETPUYECKON TPOrPECCHH .

Meron Marematnueckor HHAYKUMHU. [Ipocrenme npumMepsl.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynbTaThl OCBOSHUSI MPOTPAMMBbI Y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce.

Yucjaa v BbIYUCIEHUA

PanmonansHbIe uncia.

[lepexonuth OT omHOW (OPMBI 3amucH YuCeNl K Jpyrou (mpeoOpa3oBHIBATH
JNECATUYHYIO ApOoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YAaCTHOCTHU
B O€CKOHEUHYIO JIECATUIHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOXKECTBA HATYPATbHBIX YMCEI, MHOKECTBA IEJIBbIX YUCET,
MHO’KE€CTBA PAIIMOHAJIBHBIX YHUCEN TNPHU PEIICHUU 3aj]ad, MPOBEACHUU PACCYKICHUU
1 10Ka3aTeIIbCTB.

[TornMaTh ¥ OOBSACHITH CMBICT TTO3UIIMOHHOM 3aITMCH HATYPaJIBLHOTO YHCIIA.

CpaBHUBAThH U YNOPSIAOUYUBATH PAIIMOHATIbHBIC YKCIIA.

BrImonHATh, codeTasi yCTHbIE U MUCbMEHHBIC TIPUEMBI, apU(METHICCKUES TCHCTBUS
C pauMOHAJIBbHBIMU YHMCIIAMH, HUCIOJIb30BAaTh CBOWCTBA YMCEN W MpaBuia JACWCTBUM,
MPUEMBI PALTUOHAITBHBIX BBIYUCICHUN.

BhInoaHATE 1EUCTBUA CO CTENEHSIMU C HATYPAIIBHBIMH MTOKa3aTEISIMHU.

HaxonuTe 3Ha4YeHUs] YMCIOBBIX BBIPAXKCHUN, COAECPKAIIMX PALMOHAIBHBIC YHCIIA
U CTCIICHH C HATypaJlbHBIM IOKa3aTelieM, NMPUMEHATh pPa3HOOOpa3HbIE CIIOCOOBI H
MPUEMBI BBIYMCIICHUS, COCTABIIATh U OLCHUBATHh YHCJIOBBIC BBIPAKECHUS MPU PEIICHUU
MPaKTUUYECKUX 3a7a4 ¥ 3a/1a4 U3 IPYTUX Y4€OHBIX MPEIMETOB.

OKpyraaTh 4Yuclia ¢ 3aJaHHOM TOYHOCTBIO, a TAaKXKE€ IO CMBICIY MPAKTUYECKOU
CUTYAIlMH, BBIMOJHATH MPUKUIKY U OLICHKY pe3yJibTaTa BRIYMCICHUN, OIICHKY 3HAYCHU N
YHCJIOBBIX BBIPAXKEHUH, B TOM YHCJIE TP PEIICHUU MPAKTUYECKUX 3a]1a4.

Pemate TekcToBBIE 3aaun apu(PMETHUSCKUM CIIOCOOOM, MCIIOJIB30BATh TAaOJIHIIHI,
CXEMBI, YEPTEKHU, IPYTHE CPEIICTBA MPEACTABICHUS JAHHBIX IPU PEIICHUH 3a/1a4.

Pemarth mpakTUKO-OpHEHTUPOBAHHBIE 3a]]a4l, CBSI3aAHHBIC C OTHOIIICHUEM BEJIMYMH,
NPONOPLHUOHAIIBHOCTBIO  BEJIMYMH, MPOLEHTAMU, HWHTEPIPETUPOBATh PE3YJIHTATHI
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pelieHus 3a7a4 C y4eTOM OTPaHUUYCHUM, CBS3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX
OOBEKTOB.

J1eaMMOCTBb.

Jloka3bIBaTh U MPUMEHSTH MIPU PEIICHUU 3a7a4 IPU3HAKYU JEIUMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, npuszHaku 1eTUMOCTH CYMMBI U TIPOU3BEICHUS 1ETbIX YHCEIL.

PacknaapiBaTh HAa MHOKHUTENIU HATYpaIbHBIE YHCTIA.

OnepupoBaTh MOHATUAMH: YETHOE YHUCJIO, HEUETHOE YUCIIO, B3aUMHO IMPOCTHIC
YyHpcna.

Haxonuth HanbGonbpuii o0IMN eIUTENh U HaUMEHBIIee 00111ee KpaTHOE YHUCel
U UCIIOJIB30BaTh UX MPHU PEIISHUHU 3a7a4, MPUMEHSTh anropuT™ EBkiuma.

OnepupoBaTh MOHSATHEM OCTaTKa MO MOAYJI0, MIPUMEHSThH CBONCTBA CpaBHEHUI
0 MOJTYJTIO.

AJiredpanyecKue BbIPaKeHHs

BripaxkeHus ¢ nepeMeHHbIMH.

Hcnons3oBaTh anreOpandeckyro TEPMHUHOJOTHIO W CHUMBOJIMKY, NPUMEHSITH €€
B IIPOLIECCE OCBOCHUS y4eOHOTo MaTepuara.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAXKCHUW TPH 3aJaHHBIX 3HAYEHUSAX
MIEPEMEHHBIX.

Hcnonb3oBaTh MOHITHE TOXKAESCTBA, BHIMOJIHATH TOK/IECTBEHHbIE MPE0OpPa30BAHUS
BBIPAXKEHUH, JJOKa3bIBaTh TOXK/IECTBA.

MHoOro4ieHsl.

BoimoniHaTh npeoOpa3oBaHus IIEJI0OTO BBIPAKEHHUS B MHOTOWIEH IPHUBEICHUEM
MOJIOOHBIX CIIAraeMBbIX, PACKPBITUEM CKOOOK.

BoInonHATh necTBUS (CHOKEHUE, BBIUMTAHUE, YMHOXKEHHUE) C OJHOWICHAMU
¥ C MHOTOYJICHAMH, IPUMEHATH (POPMYJIBI COKPAIIEHHOTO YMHOXEHHUA (KBaapaT U KyO
CYMMBI, KBaJIpaT v KyO pa3HOCTH, pa3HOCTh KBaJPAaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM
YUCJIE AJI YIPOIIEHUS BBIYUCICHUN.

Ocy1iecTBIsATh pa3ioKEHHE MHOTOYJIEHOB HA MHOXHUTEIHN C IIOMOUIBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOMHUTENS, TPYNIUPOBKU ClIaraeMbIX, MPUMEHSS (QOopMyIIbI
COKpAILIEHHOTO YMHOXEHHUS.

[IpumensaTs mpeoOpa3oBaHWs MHOTOWICHOB IS PEHICHUS Pa3IuYHBIX 3a/1ad
13 MAaTEMAaTHUKHU, CMEXKHBIX IPEAMETOB, U3 PEATbHON ITPAKTUKH.

Hcnonp3oBaTh  CBOWCTBA  CTENEHEW €  HATypaJbHBIMU  IOKA3aTEISIMU
JU1s1 TpeoOpa3oBaHus BbIPAXKEHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHeliHbIE ypaBHEHUS ¢ OAHOM NEPEMEHHOM, PUMEHSS ITPaBUIIa IEPEXO01A
OT HCXOAHOI'O0 YpPAaBHEHUS K PABHOCWIBHOMY eMmy. I[IpoBepsTh, SIBISETCA JIM YUCIO
KOPHEM ypaBHEHUS.

[TogOupars npuMepsl nap YKces, SABISIIOUUXCS PEIICHUEM JTUHEHHOTO YpaBHEHUS
C ABYMsI IEPEMEHHBIMH.
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Ctpoutrh B KOOPJAMHATHOM IUIOCKOCTH TpaUK JMHEHMHOIO ypaBHEHHS C JByMs
NEePEMEHHBIMH, MOJb3YSICh TPa(UKOM, MPUBOAUTH IPUMEPHI PELICHUSI YPaBHEHUS.

PemaTte cuctemsbl ABYX JIMHEHHBIX YPABHEHUHN C ABYMs [IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTaBiATh ¥ peniaTh JUHEWHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX YPABHEHUM
[0 YCIOBHUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
IIOJIy4YEHHBIN pe3yJIbTar.

DyHKIUU

Koopaunats! u rpaduku.

N300pakaTh Ha KOOPAMHATHOW TPSMON TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOp/AMHATAM, JIy49H, OTpPE3KH, HHTEpBajbl, 3alHCHIBATh YHCIOBBIE TPOMEXKYTKH
Ha anreOpanyecKkoM s3bIKE.

OTmeuaTh B KOOPAMHATHON TNIOCKOCTH TOYKH IO 33JaHHBIM KOOPJAHHATAM.

OyHKIMUY.

Ctpoutsb rpaduku TMHEHHBIX QYHKIUHA.

OnuceBaTh C MOMOMNIBI0 (DYHKIIUN U3BECTHBIC 3aBUCIMOCTH MEKIY BETUYHHAMU:
CKOpPOCTh, BpEMs, PacCTOSHUE, II€HAa, KOJMYECTBO, CTOMMOCTH, MPOU3BOJAUTEIHHOCTS,
Bpemsi, 00beM paboThI.

HaxoauTe 3HaueHne GyHKIUU 110 3HAYEHUIO €€ apryMEeHTa.

[lonumate rpaduyeckuil cmocod TMpeAcTaBlIeHUs W aHaiW3a HUH(opMmaluwy,
U3BJIEKATh U WHTEPIPETUPOBATH MH(POpPMALUIO W3 TPAPUKOB pPEaANbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaThk cBOKCTBA G YHKIUMN JIJIs1 aHATIK3a TpadUKOB PeaIbHbIX 3aBUCUMOCTEH
(Hynu QyHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA (DYHKITUH, TPOMEKYTKH BO3paCTaHUs
1 yObIBaHMS (DYHKITMH, HAUOOJIbIIIEE M HAUMEHBIIICEe 3HaUCHUS (DYHKIIHH ).

Hcnonb3oBaTh TpaduKu i HUCCIENOBAHUS TMPOIECCOB U 3aBUCUMOCTEM,
IIpU pelIeHUH 3374 U3 APYTUX y4eOHBIX TPEIMETOB U PEAIbHOMN KU3HU.

[IpeameTHple pe3ynbTaThl OCBOSHHS MPOrPAaMMbI Y4eOHOro Kypca K KOHITY
oOydeHus B 8 kiacce.

Yucia 1 BbIYUCTICHUA

WppaunoHanbHble yncia.

[ToHnMaTh U UCOJIB30BATH NPEACTABICHUS O PACIITUPEHUH YUCIOBBIX MHOXKECTB.

OnepupoBaTh MOHATHUSMH: KBaJIpaTHBIA KOPEHb, apU(PMETUUCCKUN KBaJpPATHBIN
KOpPEHb, HPPALIMOHATIBHOE YUCII0, HAXOAUTh, OLICHUBATh KBAJIPATHbIE KOPHHU, UCIOJIb3Ys
IpU  HEOOXOIMMOCTH KAJIbKYJSITOP, BBIIOJHITh MPEOOpa30BaHUsl  BBIPAKEHUI,
coAepKalrx KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh HayaJdbHBIE MPEICTABICHUS O MHOYKECTBE JICMCTBUTEIIBHBIX YUCEI
JUIsl CPaBHEHMS, OKPYIJEHUS M BBIYUCICHUN, HM300pa)kaTh JEHUCTBUTENbHBIC YHCIIA
TOYKAMHU HA KOOPAUHATHOW MPSIMOM.
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Ncnonws3oBaTh 3amnucu OOJBIIMX U MaJbIX YHUCEI C MTOMOIIBIO AECATUYHBIX ApoOei
u crernenei uncna 10, 3anuceiBaTh U OKPYTJISTh YUCIOBBIC 3HAUEHUS PEATbHBIX BEIMUUH
C UCMOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1eaMMOCTBb.

OnepupoBaTh MOHIATHEM OCTATKA MO MOAYJIIO, TPUMEHSATh CBOMCTBA CpPABHEHUU
110 MOJYJII0, HAXOJIUTh OCTATKH CYMMBbI U TPOU3BEAEHHUS IO JAHHOMY MOIYJIIO.

AJiredpanyecKue BbIPaKeHHA

JpoOHO-paliioHaIbHbIE BHIPAKECHHUSL.

Haxonuth nmomycTUMBbIE 3HAuYeHUSI TEPEMEHHBIX B JIPOOHO-pPAIMOHAIBHBIX
BBIPAKEHUSIX.

[IpuMeHsTH OCHOBHOE CBOMCTBO palliOHaILHON APOOH.

BoinmonuATe mpuBeAeHHe anredpandeckux apolded K o00lieMy 3HaMeHaTelNlo,
CIIOKEHUE, YMHOKEHHE, JIeJIeHUE ajareOpandeckux apooei.

BrINOTHATH TOXIECTBEHHBIE MPE0Opa30BaHUsI PAIIMOHAIBHBIX BBIPAYKEHU.

[Ipumenatp mpeoOpa3oBaHMs BBIPAXKCHUN [UIsI PEIICHHS PAa3IMYHBIX 3a7a4
U3 MaTeMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEAIbBHOW MPaKTUKH.

CreneHu.

[IprMeHsTh TOHATHE CTETIEHHU C IIEJIBIM TTOKa3aTeNieM, BBIMOIHATh TpeoOpa3zoBaHus
BBIPXKEHUH, COAEPIKAIINX CTEIEHHU C LIEJIBIM OKA3aTEJIEM.

HppanmonanbHbIE BbIPaKEHUS.

HaxonuTe nonmycTUMBbIE 3HAUEHUSI MEPEMEHHBIX B BBIPAKEHUSX, COAEpIKAIINX
apu(pMeTHIEeCKUe KBaIpaTHbIE KOPHHU.

BrimonHATh mpeoOpa3oBaHus UPPAITMOHATBHBIX BRIPAXKCHUH, UCIIOIB3Ys CBOMCTBA
KOpHEM.

YpaBHeHUs U HEPABEHCTBA

Pemiats kBagpaTHbIE YpaBHEHUS.

Pemats mpoOHO-paninoHanbHbIC ypPaBHEHUS.

Pemate nuHeliHbIE YypaBHEHHs C IApaMETPAMU, HECIIOKHBIE CHUCTEMBI JIMHEUHBIX
YPaBHEHUH C TapaMETPAMMU.

[IpoBoauTE HCCHENOBaHUS YPABHCHUM M CHCTEM YPaBHEHUW, B TOM YHCIIE
C MPUMEHEHHEM TpauUecKuX MpeIcTaBleHnul (YCTaHABIMBATh, UMEET JIU ypaBHEHUE
WJIM CUCTEMA YPaBHEHUI PEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U MPOUee).

[lepexoauTh OT ciaOBeCHOU (HOPMYIUPOBKH 3a7a9d K €€ anreOpandeckoil Mojenu
C IMOMOIIBID COCTABJIEHHS YPaBHEHUS WM CHCTEMBl YPaBHEHWW, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J]a4¥ MMOJYYEHHBIA PE3yJIbTAaT.

[IpruMeHAT, CBOWMCTBA YHMCJIOBBIX HEPABEHCTB I CPAaBHEHUSA, OLICHKH,
pemarb JIMHEWHBIE HEPABEHCTBA C  OJHOM TNEPEMEHHOM W HUX  CHCTEMBI,
JaBaTh rpauUUecKyr0 HILIIOCTPAIMI0O MHOKECTBA PEUICHUM HEPaBEHCTBA, CUCTEMBbI
HEPABEHCTB.
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DyHKIUN

[lonumaTe W UCHOJIB30BaTh (PYHKUMOHAIbHBIE MOHATHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKUE O0O03HAUCHUSI), OMNPEACNATh 3HaYeHUE QYHKIUM [0 3HAYCHUIO
aprymeHTa, OlpeaeaTh CBOMCTBA (PYHKIMU O €€ rpaduKy.

£
9 2 3

CrpouTts rpaduku Gpyskimit ¥ = X%,y = x°,y = ¥x,y = —,¥ = |x|, onuceisats
CBOICTBa YUCIOBOM (PYyHKIMU 1O €€ TpaduKy.

[IpeameTHbie pe3ysibTaThl OCBOCHUSI MPOrPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kjacce.

Yucjaa v BbIYUCIEHUA

OnepupoBaTh MNOHATUSIMHU: KOPEHb N-MI CTENEHU, CTENEeHb C PalUOHAIBHBIM
II0Ka3aTelieM, HaXOJUTh KOPEHb N-U CTEIEHU, CTENEHb C PALMOHAIIBHBIM OKA3ATEIEM,
UCIIONIB3YS TPU HEOOXOIUMOCTH KJIBKYJISITOP, TPUMEHSITH CBOMCTBA KOPHS N-ii CTENCHH,
CTENEHH C PALIMOHAIIBHBIM MOKA3ATEIIEM.

Hcnonp30BaTh MOHATHE MHOKECTBA JIEMCTBUTENBHBIX YHUCEN MIPU PEIICHUM 3a/ad,
MIPOBEACHUU PACCYKICHUN U 10KA3aTEIbCTB.

CpaBHUBaTh W YINOPSAJAOYMBATHL  JICMCTBUTEIbHBIE  4MCIIA, OKPYTJIATh
JNIEVCTBUTEIIBHBIE YMCJIA, BBINOJHATh NPUKUIKY pE3yJbTaTa BBIYMCICHHUH, OLIEHKY
YHUCIIOBBIX BBIPAKECHHUM.

AJiredOpanyeckue BbIPasKeHUsI

OnepupoBaTh MOHATHEM KBAJPATHOIO TPEXUJI€HA, HAXOAUTh KOPHU KBaJPATHOTO
TpeXUWIeHa.

PacknanpiBaTh KBaapaTHBIN TPEXWICH HA TUHEHHBIC MHOXKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHelHbIE W KBaJpaTHbIE YpPaBHEHUS, YPAaBHEHUS, CBOMISIIMECS K HUM,
TIpOOHO-paIlMOHANIbHBIC YPABHEHHUS.

Pemiate HecnoXHBIE KBaJIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pemate nuHEHBIE HEPABEHCTBA, KBaJpaTHBIC HEPABEHCTBA, MCIIOJIb30BaTh METO]
MHTEPBAJIOB, M300pakaTh PEIICHUE HEPABEHCTB HA YWCIOBOM MPAMOW, 3alKChIBAThH
peneHne ¢ IOMOIIBI0 CUMBOJIOB.

PemaTte cuctemsbl IByX JIMHEWHBIX YPAaBHEHUU C IBYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JTUHECUHBIM.

PemaTe HeCIOKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHHM C ITApaMETPOM.

[IpuMeHATh METOAbl PABHOCHIIBHBIX MpPeoOpa30BaHMM, 3aMEHbl MEPEMEHHOM,
rpadugeckoro MeToa Mpy PEeIIeHUH ypaBHEHUN 3-i U 4-1 CTETICHE!.

Pemate cucTeMBbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSMOM, 3aIUCHIBATH PENIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI, B TOM YHWCJIE C OrPAaHUYCHUSIMH,
Hanpumep, B LENbIX YUCIIAX.
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IIpoBoauTh HCCIENOBAaHUSA YpPaBHEHUNM M CHUCTEM YPABHEHUH, B TOM 4YHUCIIE
C NMPUMEHEHHUEM TpaUUeCcKUX Mpe/ICTaBICHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHUE
WIM CUCTEMA YPaBHEHUH PEIICHHUs, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).

Pemars TexkcToBBIE 3a/1auM anreOpauueckuM CIIOCOOOM € MOMOIIbIO COCTaBICHHUS
YPAaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUs, HEPABEHCTBA U HX CHUCTEMBl JUISI COCTAaBIICHUSA
MAaTEeMaTU4YEeCKOW  MOJEIM  peajJbHOM  CHUTyallMd WA  IPUKIAJHOM  3a1ayu,
MHTEPIPETUPOBATH NIOJYYECHHBIE PE3YIIbTATHI B 3aJaHHOM KOHTEKCTE.

YucsioBbIe MOC€10BATEILHOCTH H POTPECCHH

OnepupoBaTh MOHATHSIMH: 3aBUCUMOCTb, (QYHKIUSA, Trpaduk (GyHKIUW, MpsMas
IPOTOPIIMOHATIBLHOCTb, TUHEHHAsT (QYHKIIHSI, 0OpaTHAs MPOTIOPIIMOHAIEHOCTD, Tapabouia,
runep0oIia, KyCOuHO-3aanHast (QyHKIIHSL.

HccnenoBath QyHKIMIO 1O €€ TI'paduKy, yCTaHABIMBATh CBONCTBA (DYHKITWH:
00JacTh  OMNpEJCIICHHs,, MHOXKECTBO 3HAYCHWM, HYJIH (QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3PACTaHHS M YOBIBaHHUS, YCTHOCTh U HEUYCTHOCTb,
HauOOJIbIICe ¥ HAMMCHBIIICE 3HAYCHUS, ACHMITTOTHI.

Pacrio3HaBaTh KBaJpaTUYHYH (QYHKIHIO 10 (GOpMyle, NPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIWIA U3 pEaTbHOM KU3HH, (PU3UKH, TEOMETPHUH.

Omnpenensars MoJIOKEHHE rpaduKka KBaApaTHUYHOW (PYHKIIMH B 3aBUCUMOCTH OT €€
K03 PUIMEHTOB.

Crtpouts Tpaduk KBagpaTUYHOW (DYHKIIMH, OTHCHIBATH CBOWCTBA KBaIpaTHUYHOU
dbyHKIIMM 0 ee TpaduKy.

Hcrnons3oBaTh CBOMCTBA KBAPATUUHON (DYHKIIMH JIJIsI PEIICHUS 3a/1a4.

Ha npumepe kBagpatnunoi GpyHkuuu ctpouTh rpaduk ¢pyakimu Y =af(kx + b) + ¢
C MOMOIIIO TipeoOpa3oBanmii rpaduka Gyuakuun Y=Ff(X).

WnmocTpupoBaTh C TOMOINBIO TpaduKka pealbHYyI 3aBHCHMOCTH HIIM TPOIECC
0 UX XapaKTCPUCTUKAM.

ApupmMeTnyecKas U reoMeTpuYecKasi IPOrpeccuu

OnepupoBaTh MOHATUSAMHU: TIOCIEIOBATEIBHOCTD, ApU(PMETUIECKASI U TEOMETPHUECKAS
MIPOTPECCUMU.

3a/aBath MMOCJIEIOBATEILHOCTH PA3HBIMU CIIOCOOAMU: OMMCATEIbHBIM, TAOJIUYHBIM,
C IOMOIIbIO (HOPMYIIBI N-TO Yi€HA, PEKYPPEHTHBIM.

BBITIOJTHATH BBIYUCIICHUS C UCTIONIB30BaHUEM (HOpMYT N-TO WieHa apudMeTHIECKON
Y T€OMETPHUYECKON MPOrPECCHM, CYMMBI MEPBBIX N YJICHOB.

N300paxath 4l€Hbl MOCIENOBATEIBHOCTM TOYKAMU Ha  KOOPJAWHATHOMU
IJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHMCJIOBBIMH IOCJHENOBATEIBHOCTAMHU, B TOM
yucjie 3aJayd U3 peaJbHOM MKU3HU (C HCIOJb30BAHUEM KaJbKYJISITOpa, TU(PPOBBIX
TEXHOJIOTHH).
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PacriosHaBaTh ¥ NPUBOAUTH  TNPUMEPHI  KOHEYHBIX W OCCKOHEYHBIX
MOCIIEI0BATEIBHOCTEMH, OTPaHUYEHHBIX MOCJICTIOBATEIHHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

MeTh TIpeACTaBIICHHE O CXOJUMOCTH ITOCIEAOBATEILHOCTH, YMETh HaXOJUTh
CyMMYy O€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON TPOTPECCHUHU.

[TpuMeHATH METOT MATEMATHIECKON MHTYKIIMH TIPH PEIICHUH 3a/1a4.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KIIACC

Ha3zBanmue paznena
(Tembl) Kypca

OcHoOBHOE COACPIKAHUC

OcCHOBHBIC BUBI ICATCITLHOCTH
o0y4Jaronuxcs

Yucia v BBIYUCIICHUSA 11
palMoHaJIbHbIE YnCTia
(moBTOpEHUE)

PanmonanesHbie ynca.
CpaBHeHue, yropsiiounBaHue

U apupMeTHIECKUEe JeHCTBUS

C paIrMoHaIBHBIMHU YHCIIAMHU.
Uucnoas npsimMasi, MOAYJIb YHCIIA.
[IporieHTHI, 3aMUCh TPOLICHTOB

B BHJIE IpOOU U ApOoOH B BHUJIC
MPOIEHTOB. TPy OCHOBHBIE 33141
Ha MPOLICHTHI.

Pemenune TekCTOBBIX 3a1a4
apu(hMETHICCKUM CIIOCOOOM.
Pemenue 3amaq u3 peaabHOM
NPAKTUKU HA YacTH, IPOOH,
MIPOIEHTHI, MPUMEHECHHUE
OTHOILEHUW W IPOTIOPLIUI

MIpY pelIeHUH 3a1a4. PeanbHbie
3aBUCUMOCTH; PEIIeHUE 3a/1a4

Ha IBUKEHHE, pabO0Ty, MOKYIIKH,
HaJIOTH

CucreMaTn3npoBaTh U 000TaIIaTh
3HaHHS 00 OOBIKHOBEHHBIX U JICCITHYHBIX
TPOOSIX.

CpaBHUBATH M yIOPSAI0YNBATH JIPOOH,
npeoOpa3oBbIBas IPH HEOOXOIUMOCTH
JECATUYHBIC TPOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCSITHUHBIC,

B YaCTHOCTH, B OECKOHEUHYIO IECATHUHYIO
JIPOOB.

[TpumeHsITh pa3HO0Opa3HbIe CIIOCOOBI

Y TIPUEMBI BEIYMCIICHUS 3HAYCHUI
JIPOOHBIX BBIPAKEHUM, COIepIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH:
3aMEHSTh TPU HEOOXOAUMOCTH
JTECATHYHYIO IPpOOh OOBIKHOBECHHOM

¥ OOBIKHOBEHHYIO JIECATHYHOM,
IPUBOIUTH BBIPAKEHUE

K ¢popme, HanboJee y100HOM

JUISL BEIYUCIICHUH, TpeoOpa3oBbIBaTh
JTpOOHBIC BRIPAYKEHUS HA YMHOKCHHE
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U JICJICHUE IECATUYHBIX ApOoOei

K JIEUCTBUSIM C IIEJIBIMUA YUCJIAMHU.
Pemate 3a1aun Ha 4acTy,

MPOLICHTHI, MPOIMOPIIHH,

Ha HaXOXJeHue Ipoou (TIpo1eHTa)

OT BEJIMUUHBI U BEJIMUUHBI

1o ee ApoOu (IPOLIEHTY), APoOHU
(mpo1ieHTa), KOTOPBI COCTABIISET OHA
BEJIMYMHA OT JPYTOM.

[IpuBoaUTH, pa3dupath, OIEHUBATH
pa3JIMuHbIE PEIICHNUS, 3aUCH PEIICHUN
TEKCTOBBIX 3a/1a4.

Hcnonb3oBaTh TaOIUIBL, CXEMBI, YEPTEXKH,
JpyTHE CPeNICTBA MPEICTABICHUS TAHHBIX
IIPU pelIeHUH 3aJa4H.

PacriozHaBaTh U OOBSICHATH, ONTUPASICH

HA OTIPEJICIICHHUS], PSIMO
MPOIOPIUOHATIFHBIE U 00PATHO
MPOMOPLUHOHATILHBIE 3aBUCUMOCTH MEXKY
BEJIMYMHAMU; TPUBOAUTH IPUMEPHI 3THX
3aBUCUMOCTEN U3 PEaIbHOIO MUPA,

U3 IPYTUX YI€OHBIX MPEIMETOB.

Pemath NpakTUKO-OPUEHTUPOBAHHbBIE
3a/1aud, Ha MPUMEHEHUE Apo0eid,
MPOLICHTOB, IPSIMOM U 0OpaTHOM
MPONOPLMOHAIIBHOCTEM, TPOMOPLUN
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OyHKINWU: KOOPAUHATHI
u rpaduku. OyHKIUH

17

Koopannara Touku Ha PSIMOM.
HucoBble IPOMEKYTKHU.
Paccrosinne Mexay AByMsl TOUKaMH
KOOPAMHATHOM IIPSAMOM.
[IpssmoyronbHas cuctemMa
KoopauHaT. AGcuucca u opAuHaTa
TOYKH HA KOOPJUHATHOM
miockocTu. [Ipumepst rpadukos,
3a/IaHHBIX (hOpMYyIIamMHu.

Urenue rpaduKoB peaabHbIX
3aBUCUMOCTEH.

OYHKIMOHAIIBHBIE 3aBUCUMOCTH
MEXy BelmuuHamu. [lonarTue
byakun. yHKIUS Kak
MaTeMaThudeckass MOJeib
peansHOTO MIporecca. ObacTh
ompeesIeHus ¥ 00J1acTh 3HAUCHHI
dbyakmuu. CriocoOs! 3a1aHUs

dbynkiuun. ['padux dyHKIIMN

N300paxkaTh Ha KOOPAMHATHON IPSIMOI
TOYKH, COOTBETCTBYIOITUE 32 TaHHBIM
KOOpJMHATAM, JTy4H, OTPE3KH, HHTEPBAJIbI,
3aIMCHIBATh UX Ha aITreOpanvdecKoM S3bIKE.
OTmedaTh B KOOPAMHATHOU MJIOCKOCTH
TOYKH I10 33IaHHBIM KOOpIUHATAM; CTPOUTH
rpauKu HECITOKHBIX 3aBUCUMOCTEH,
3aJIaHHBIX (DOPMYJIaMHU, B TOM YHCIIE

C TIOMOIIIBIO ITU(POBBIX JTAOOpATOPHUIA.
[TprMeHATh, U3y4aTh MPEUMYIICCTRA,
WHTEPIPETUPOBATH TpadUUECKUA CIIOCO0
MpeICTaBIICHUS U aHaJIN3a pa3HOOOpa3HOU
KU3HEHHOW MH(pOpMAaIUK.

OcBauBath NoHsATHE QYHKIIMU, OBJIAJIEBAThH
(GYHKIIMOHAIBHOW TEPMHUHOJIOTHEH.
HaxonuTh 061acTh onipeieieHus: U 00J1acTh
3HaYCHUH ()YHKIUU.

Hcnonb30Bath pa3nuyuHbIe CTIOCOObI 3aaHus
byHKIUN.

Hcnonb30BaTh CBOMCTBA PYHKITUH

JUTS aHaITM3a TpadUuKoOB peabHBIX
3aBUCUMOCTeH (HynU (QYHKITUH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA () YHKIIHH,
IPOMEKYTKH BO3pACTaHUS U yObIBAaHUS
GbyHKIIMY, HAUOOJbIIEe ¥ HANMEHbIIIEES
3Ha4YeHUS (QPYHKIIMH)

27



Anrebpanueckue
BBIPAKCHHS : BEIPAKCHHUS
C TIepeMEHHBIMU

Bripaxxenue ¢ nepeMeHHBIMHU.
3Ha4YEeHUE BBIPAKCHUS

¢ nepemeHHbIMU. [IpencraBnenne
3aBHCHMOCTH MEKy BEIMIUHAMHU
B Buze popmyIbl. Berauciaenus
o ¢hopmynam

OBnaneTrs anredpandeckoit
TEPMHUHOJIOTUEN U CUMBOJIUKOU,
MIPUMEHSTH €€ B ITPOLECCE OCBOCHUS
y4eOHOro MaTepuarna.

HaxonuTe 3HaueHUs BbIpaKECHUN

C IICPCMCHHBIMHU IIPH 3aTAHHBIX 3HAYCHUAX

MIEPEMEHHBIX; BBIMOJIHATH BBIUUCIICHUS
1o (opMynam, TOMyCTUMBbIE 3HAUCHUS
MIEPEMEHHBIX

YpaBHEHHUS U CUCTEMBI
YpPaBHEHUU: JIMHEWHBIE
ypaBHEHUS

10

YpaBHEHUE C OJTHON IEPEMEHHOM.
Kopens ypaBHenus. CoiicTBa
YPaBHEHUH C OJHOW MEPEMEHHOM.
PaBHOCUIIBHOCTH ypaBHEHHM.
YpaBHEHME Kak MaTEMaTUYECKas
MO/IEJIb PEAIBHON CUTYaIIUHU.
JIuHerHOe ypaBHEHHE C OJTHOU
nepeMeHHor. Ynciio kopHeu
JMHEVHOTO ypaBHEeHUs. Pemenue
TEKCTOBBIX 337124 C IIOMOIIBIO
JIMHEVHBIX ypaBHEHUU. JINHENHOE
YpaBHEHUE, COJIEpIKalLlee 3HAK
MOZYJIA

Pewrats IMHENHOE ypaBHEHUE C OJJTHOU
IIEPEMEHHON, IIPUMEHSIS ITpaBuia
repexoza OT UCXOJAHOTO YPaBHEHUS

K PaBHOCHJIBHOMY €My 0oJiee IPOCTOro
BHJIA.

[IpoBepsTH, SBIAETCS JIM KOHKPETHOE
YUCJIO KOPHEM YpaBHEHMUS.
OnpenensiTe YUCI0 KOPHEN JTMHEHHOTO
YPaBHEHUS.

Pewrate nuHeiHOE ypaBHEHNE,
coJeprKallee 3HaK MOJYJIS.
CocTaBiATh U peuiaTh

YPaBHEHHE IO YCIIOBHIO 3a]1a4H,
WHTEPIPETUPOBATH B COOTBETCTBUHU

C KOHTEKCTOM 3aJ1a4 IOJy4EHHBIN
pe3yabpTar
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Yucna v BEIYUCIICHUS
CTENEHb C HATYPAJIbHBIM
noKazaTejieM

Crenensp ¢ HaTypaJIbHBIM
IMOKa3aTejIeM 1 €€ CBOMCTBA.
3amnuce 9ncia B JECITUIHOUN
MTO3UIIMOHHOM CUCTEME CUMCIICHHUS

[IpuBOIUTH YUCIOBBIE U OYKBEHHbBIC
MPUMEPHI CTETICHU C HATYPAIbHBIM
IOKa3aTejieM, OObsICHSS 3HAUCHUS
OCHOBAHUS CTEIICHU U ITOKa3aTelIs
CTEIICHU, HaXOIUTh 3HAUCHUS CTEIICHEN

Buja all (a — mr060e parmoHaIbHOE
YHCII0, N — HATYpaJIbHOE YHUCIIO).
[ToHMMAaTh CMBICT 3aIUCH OOJIBLIUX YU CEIT
C TIOMOIIBIO AECATUUHBIX IpoOei

u cteniedert yucna 10, mpumMeHsTh uX

B PEAIbHBIX CUTYaLUAX

Anrebpanyeckue
BBIPAKCHHUS . MHOTOUJICHBI
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OnuouwineHsl. OIHOWIEH
cTtanaaptHoro Buja. CteneHpb
OJHOWJICHA. MHOTIOYJICHBI.
MHorousieH CTaHAapTHOTO BUJIA.
Crenennr MHorousieHa. Cnoxxenue,
BBIYMTAHUE, YMHOKEHUE U JICJICHUE
MHorouwieHoB. [IpeoOpa3oBanme
1[EJIOT'0 BBIPAKEHHUSI B MHOTOUJICH.
Kopau MHOTOWICHA.

ToxnectBo. ToxaeCTBEHHBIE
npeoOpa3oBaHus aNreOpandecKux
BBIpaKeHUU. [[oKa3aTenbCTBO
TOXJICCTB

OBnaneTs anredpandecKoit
TEPMHUHOJIOTUEN U CUMBOJIUKOU,
MIPUMEHSTH €€ B ITPOIECCE OCBOCHUS
y4eOHOTr0 MaTepuania.

[IpuBOAUTH OJTHOYJICH U MHOTOUJICH
K CTaHJJApTHOMY BHUJY.

OrnpenensaTh CTENIEHU OJTHOYJICHA

1 MHOTI'OYJICHA.

BbINoIHATE yMHOXKEHHE OJHOYJIEHA
Ha MHOTOYJICH.

BrInoaHATE C10KEHUE, BRIYMTAHUE,
YMHOKEHHE U JICJICHUE MHOTOUYJICHOB.
HaxoauTe KOpHH MHOTOYJICHA.
@opMyIUPOBATH ONIPEACIEHUE
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TOKJIECTBEHHO PABHBIX BBIPAKECHUH.
Hcnonwp3oBaTh mpaBuia

JUIA JOKa3aTeabCTBA TOXKIECTB.
BrInoaHATE TOXKIECTBEHHBIE
npeoOpa3oBaHus IEIOT0 BEIPAKCHUS

B MHOT'OYJICH TPUBEACHUEM MTOA00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.
OcCymecTBIATh pa3IoKCHUE MHOTOWICHOB
HA MHOXKHUTEJIU ITyTEM BBIHECECHUS

3a CKOOKH OOIIET0 MHOXKHUTEIISI, METOJIOM
TPYIITHPOBKH.

[TpuMeHATH IPe0Opa3oBaHue
MHOTOYICHOB JIJISl PEIICHUS Pa3InIHBIX
3a7a4 U3 MAaTEMATHKH, CMEXHBIX
IIPEJIMETOB, U3 PeabHON MPAKTHUKH.
3HaAKOMHUTHCS C UCTOPUEH pa3BUTHUS
MaTEMAaTHKH

AnrebGpanueckue
BBIPKEHUS: POPMYIIbI
COKPAIIIEHHOTO YMHOXKECHHUS

14

@opmyJIbl COKPALIEHHOTO
YMHOKEHUS: KBaAPaT CyMMBI

Y KBaJIpaT pa3HOCTHU JIBYX
BBIPAYKCHU M, KBAJIpaT CyMMBI
HECKOJIBKUX BBIpaXEHUH, KyO
CYMMBI U KyO pa3HOCTH JBYX
BBIPAYKEHH I, Pa3HOCTh KBaJAPaTOB
JIBYX BBIPA)KCHHI, TPOU3BEICHUE

OBnaneTs anredpandecKoit
TEPMHUHOJIOTUEN U CUMBOJIUKOU,
IIPUMEHATH €€ B IIPOIIECCE OCBOCHHUS
yu4eOHOT0 MaTepuaa.

BEITIOTHATE TOXICCTBCHHBIC
npeoOpa3oBaHUs IIEIOTO BEIPAKCHHUS

B MHOTOYJICH IIPUBEICHHEM TOI0OHBIX
ClIaraeMbIX, PACKPHITHEM CKOOOK,
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Pa3HOCTH U CYMMBI IBYX
BBIPAYKCHUH, CyMMa U pa3HOCTh
KyOOB JIBYX BBIPQ)KCHHIA.
PaznoxeHue MHOro4jeHa

Ha MHOXKHUTENIM. BeiHecenne
00I1IeET0 MHOXKHUTEJIS 32 CKOOKH.
MeTton rpynnupoBKU

C MCTOJb30BaHUEM (POpMYIT
COKPAIIICHHOTO YMHOYKCHHSI.
OcCyIIecTBIATh Pa3ioKeHNEe MHOTOWICHOB
Ha MHOXXHUTEJH ITyTEM BBIHECEHUS

3a CKOOKH O0IIET0 MHOMKHUTEIISI, METOJIOM
TPYNIUPOBKH, TPUMEHEHHS (POPMYJTBI
COKPAIICHHOTO YMHOYKCHHSI.

[TpumensTh IpeobpazoBaHue
MHOTOYJICHOB JJIsl PEIICHUS Pa3IMIHbIX
3a7a4 U3 MaTeMaTHUKH, CMEKHBIX
NIPEIMETOB, U3 PEATbHON MPaKTUKH.
3HAaKOMHTHCS C UCTOPHEH pa3BUTHUS
MaTeMaTHKH

Yucia ¥ BEIYUCICHUS
JICJIMMOCTD

10

J1eauMOCTh LENBIX YUCET.
CaoiictBa nenumoctu. [IpocTeie

Y COCTaBHbIE yncia. YeTHble

U HeueTHble uncia. [Ipu3naku
neauMmocth Ha 2, 4, 8, 5, 3, 6, 9, 10,
11. IIlpu3Haku AETUMOCTH CYMMBbI
Y TIPOU3BEICHUS LEIIbIX YUCET
npu pemeHuu 3aaa4d. Hanbonpmmii
oOIuii AenuTenh 1 HaMMEHBIIIEee
o011ee KpaTHOE JIBYX YUCEN.
B3anmHO mipocTele yncia.
Anroput™m EBknunpa. [lenenue

[IprumMeHsATH CBOMCTBA IETUMOCTH.
[TpuBOIUTE MPUMEPHI K PACIIO3HABATH
MIPOCTHIC U COCTABHBIC UHCIIA, YCTHBIC
1 HEUETHBIE YHCIIa.

Jloka3pIBaTh U MMPUMECHSITH IPU3HAKU
neaxnMoctri Ha 2, 4, 8,5, 3, 6, 9, 10, 11,
MIPU3HAKHU JETUMOCTH CYMMBbI

Y TIPOU3BEICHUS 1IEIBIX YUCETT.
Haxonnte HanOOIbIINKT OOIINI JETUTEND
¥ HauMEHbIIee o0IIee KpaTHOE JIBYX
YJHCell.

Pemate npakTHKO-OpHUEHTHPOBAHHBIC
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¢ octatkoM. CpaBHEHUS LIENBIX
YKCeJl 10 MOYJII0 HATYpaabHOrO
quclia

3a/1aud, UCTIOJb3YsI HAMOOJIBIIUM 00U
JeUTeNb, HAaUMEHbIIIee 00IIee KpaTHOe
JBYX 4UCEIL.

PacniozHaBaTh B3aMMHO IPOCTBIE YUCIIA.
[IpumensarTs anroputm EBknuaa.
dopMyIMPOBATH ONPEACIICHUS JETUMOCTH
HAlIeJIO, YHCEJI, CPABHUMBIX 110 TaHHOMY
MOZYJIIO.

BBINOJIHATE I€JIEHUE C OCTATKOM

@yHKIMNU: TUHEWHAs
byHKIHS

16

JluneitHas QpyHKIIMS, €e CBOWCTBA.
I'paduk nmuneitHOM GyHKIINH.
I'paduk pyskuuy = | X |.
Kycouno-3anannbie G yHKIUN

Pacro3HaBaTh JIMHEHHYIO () YHKITHIO

y = kx + b, onuceiBaTh ee cBoiicTBa

B 3aBHCHMOCTH OT 3HaUYCHUH

ko3 durrentos K u b.

CtpouTts rpadku JIMHEHHON PYHKINH,
byHKIMH Y = | X |, KyCOYHO-3aJaHHOMI
GyHKIHIH.

Hcnonp30BaTh MUPPOBBIE PECYPCHI
JUTSI TTIOCTPOEHUS TpaduKoOB PyHKITUH
Y U3y4YE€HUS UX CBOMCTB.

[IpuBOAUTE IPUMEPHI JIMHEWHBIX
3aBUCUMOCTEH B peajbHBIX MPoIleccax
U SIBIICHUSX

YpaBHEHUS U CUCTEMBI
YPaBHEHUI: CUCTEMBI
JIMHENHBIX YPAaBHCHUH

14

YpaBHEeHHE C ABYMS
nepeMeHHbIMU. ['paduk muHeHOrO
YpaBHEHUS C IBYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAUHATHOM MJIOCKOCTH
rpaduK JUHEHHOTO YPaBHEHUS C IBYMSI
NEePEMEHHBIMHU; MOJIb3YSICh IPadUKOM,
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CucTtemMbl TMHENHBIX YPABHEHUN
C IBYMsI IIEPEMEHHBIMH.
I'paduyeckuit meTon penieHus
CHUCTEMBI IMHEUHBIX YPABHEHUN
C IByMs IIepeMeHHBIMU. Pernienne
CHCTEM JIMHEUHBIX YPAaBHECHUM

C IByMS IEPEMEHHBIMU METOJIOM
IIOJICTAHOBKHU U METOJI0M
cnoxenus. Cucrema AByX
JIMHEVHBIX YPABHEHUM C JBYMs
IIEPEMEHHBIMH KaK MOJIEIIb
peanbHON CUTyauuu

MIPUBOJAUTH IPUMEPHI PELICHUS
YpaBHEHUS.

HaxonuTe penieHne CucTeMsl BYyX
JIMHEVHBIX YPAaBHEHUH C IBYMs
MIEPEMEHHBIMU.

CocTaBisiTh U pelIaTh CUCTEMY JABYX
JIMHEMHBIX YPABHEHUN 11O YCIIOBUIO
3a71a41, UHTEPIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 3aJauyu
MOJIYYEHHBIN PE3YJIbTAT

[ToBTOpEeHnue, 06001ICHHE,
CHUCTEMATH3ALIMS 3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUH
¥ METOJIOB Kypca 7 KJacca,
0000111IeHNE 3HAHUI

Br16upath, mpuMeHsITh OIICHUBAThH
CIIOCOOBI CPAaBHEHUSI YUCEI, BHIYUCIICHUM,
TOKIECTBEHHBIX MPE0OpPa30BaAHMIA
aNre0panyecKuX BhIPAKEHUM, PEIICHUS
YPaBHECHUH U CUCTEM YPABHECHUM, 3a1aHUS
byHKIIMN, aHATH3a U TIOCTPOCHHS MX
rpaduKoB.

Hcnonb3oBaTh yHKIIHOHATIBHO-
rpadudeckue mpeacTaBICHUs

JUISl pelIeHus 3a/1au.

Ocy1ecTBAsTh CAMOKOHTPOJIb
BBITIOJIHAEMBIX JIEUCTBUM U CAMOIIPOBEPKY
pe3yabTaTa BIYUCICHUH,
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npeoOpa3oBaHuM, MOCTPOCHUH.
Pewrare 3a1aun u3 peanbHOU )KU3HU,
IPUMEHSATh MAaTEMaTHUYECKUE 3HAHUS

JUJIsL pEHICHUS 3a]1a4 U3 APYTUX IPEAMETOB.

Pemrath TeKCTOBBIE 3a/1a4l, CPABHUBATD,
BBIOMPATh CIIOCOOBI PEIICHUS 3aa4H

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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8 KVIACC

HEPaBEHCTBA

HaszBanue paznena KonnuectBo OCHOBHBIE BUbI AEATEIBHOCTH
OCHOBHOE COJIepKaHUE
(Temnl) Kypca 4acoB oOy4Jaronuxcs
YpaBHEHUS 1 HEPABEHCTBA: 20 UucnoBbie HEpaBEHCTBA. dopMyIupOBaTh CBOMCTBA UMCIOBBIX

CBolCTBa YHUCIIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.
HepaBeHcTBO ¢ mepeMeHHOM.
Ctporue u HeCTpOrue HepaBeHCTRA.
CrioxeHne U yMHOXKEHNE
YUCJIOBBIX HEPABEHCTB.
OueHnBaHUE 3HAYEHUS
BBIPAKCHMUS.

[lonsiTHe 0 penieHnn HEpaBEHCTBA
C OJTHOW IEpeEMEHHON. MHOKECTBO
pEIIEHU HEPABECHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.
HepagsenctBo-ciencraue.
HucnoBble NpoOMeEXyTKH. JInHENTHOE
HEPABEHCTBO C OJHOM IIEPEMEHHOMU
Y MHOKECTBO €TI0 PELIECHUM.
Pemenre nuHEHBIX HEPABEHCTB

C OJTHOUM NTEPEMEHHOM.

CucTtembl TMHEHHBIX HEPABEHCTB

C OJTHOM mepemMeHHou. Penenue
TEKCTOBBIX 33724 C IMTIOMOIIBIO

HEPABEHCTB, UJUTHOCTPUPOBATH UX
Ha KOOPJAVMHATHOU MPSMOM, TOKa3bIBaTh
anredpanvecKu.

OnieHUBaTh 3HAYEHUS BBIPAKEHUS,
MCIIOJIb3Yysl HEPABEHCTRA.

[IpyMeHATH CBOMCTBA HEPABEHCTB B X0/1€
pelLIeHus 3a1ay.

OnpenensiTe paBHOCUIIbHBIE
HEpPABEHCTBA.

[IpuBOIUTE NPUMEPHI PELICHU
HEPABEHCTB.

Pemath nuHENHBIE HEPABEHCTBA C OHOU
MIEPEMEHHOM, CUCTEMBbI JIMHEHHBIX
HEPABEHCTB, U300paKaTh PEIICHNE

Ha YMCIIOBOM MPSIMOM, TOKA3bIBAThH
HEPABEHCTBA.

Pewrate TEKCTOBBIE 3a/1a4l ¢ TOMOUIBIO
JIMHEVHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM.

HccnenoBaTh IMHEWHOE HEPABEHCTBO

C OJIHOM NIEPEMEHHOM C MapaMETPOM.
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JIMHEWHBIX HEPABEHCTB C OJHOMU
IIEPEMEHHOMN

3HAKOMUTHCS C ICTOPUEHN pa3BUTHUS
anreOpsl

Yucra v BEBIYUCIEHUS
KBaJpaTHbI KOPEHb

17

KBangpaTHbie KOpHH.
Apudpmerrnyeckuil KBaapaTHbIN
KOpPEHb U ero cBorcTra. [lonarue
UPpPalMOHAIBHOTO YHUCIIA.
JlelicTBUS ¢ UppallMOHATIbHBIMU
yrciiamu. CBoMcTBa AeHCTBUI

C UppPalMOHAILHBIMU YHUCJIAMU.
CpaBHeHUE HppaMOHATBHBIX
yucesl. MHOXKECTBO
JEUCTBUTEIIBHBIX YUCET.
[IpencrasineHus o paclIMpeHUAX
YUCIIOBBIX MHOKECTB.
JlomycTuMbie 3HaYCHUS
IIEPEMEHHBIX B BBIPAXKECHUSIX,
cozepxKaimx apupMeTudecKue
KBaJ[paTHbIC KOPHHU.
ToxaecTBeHHBIE TPEOOPA30BAHUS
BBIPAXKEHU U, COJIEPKAIINX
apu(pMeTHIECKHEe KBaPATHBIC
KOpPHH

DopmMyIUpPOBaATH ONPEIEIICHUE
KBaJ[paTHOT'O KOPHS U3 YHCIIA,
aprupMEeTUUECKOTO KBAJIPATHOTO KOPHSI.
[IpuMeHATH onepalnio U3BJICUCHUS
KBaJIPATHOT'O KOPHS U3 YUCJIa, UCTIONb3Ys
IPU HEOOXOAMMOCTHU KAJIBKYIISITOP.
OuieHUBAaTh KBAIPATHBIE KOPHU LIEJTBIMU
YUCJIaMU U JECATUYHBIMU TPOOSIMHU.
CpaBHUBATh U YNOPSAOUYUBATH
palKOHaJIbHbBIE U UPPAIIMOHAIBHBIE YUCIIA,
3aMMCaHHBIE C TOMOIIBIO KBAaAPaTHBIX
KOpHEM.

BrinonHATe onepanuu

C UPPALMOHAIBHBIMU YHCIIAMMU.

HccnenoBaTh ypaBHEHHE X2 = @, HaXOIHTb
TOYHBIE ¥ PUOIMKCHHBIC 3HAUCHUS
KopHeit npu a > 0.

HccenenoBaTh CBOKMCTBA KBAAPATHBIX
KOPHEU, IPOBOJISl YUCIIOBbIE
DKCIEPUMEHTHI C UCIIOJIb30BAHUEM
KaJIbKYJIsITOpa (KOMIBIOTEPA).
Jloka3pIBaTh CBOMCTBA apU(PMETHIECKUX
KBaJPaTHBIX KOPHEH; IPUMEHATh UX
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TSl TpeoOpa3oBaHusl BHIPAXKEHU.
BeinosiHATh peoOpa3oBaHus BbIpaxeHUH,
COJIepKAIllUX KBaJIpaTHbIE KOPHHU.
BripaxaTs nepemMeHHbIe U3 GOpMYyII.
Bbruncnars 3HaueHMs BIpaXEHUH,
COJIEpKAIllMX KBaJpaTHbIE KOPHH,
UCIOJIb3YS NMPU HEOOXOIUMOCTHU
KaJIbKYJISITOP.

Hcnonb30BaTh B X0/1€ pelICHUs 3a1a4
AJIEMEHTapHBIE MPECTaBICHUS,
CBSI3aHHBIE C MTPUOINKEHHBIMU
3HAYEHUSIMH BEJTUYMH.

3HAaKOMHUTBCS C UCTOPHUEN pPa3BUTHUS
MaTeMaTUKU

YpaBHEHHUs 1 HEPABEHCTBA:!
KBaJJpaTHbIC YPABHEHUS

17

KBagpatHoe ypaBHeHue. Popmya
KOpPHEU KBaJpaTHOI'O ypaBHEHMUS.
KommuecTBO IeHICTBUTEIILHBIX
KOPHEU KBaJpPaTHOrO0 YPaBHECHMUS.
Teopema Buera.

YpaBHEHUS, CBOJTUMBIE

K JINHEMHBIM YPaBHEHUSIM

WJIY K KBAJIPATHBIM YPABHECHUSIM.
KBanpatHoe ypaBHEHUE

¢ mapameTrpoM. Pemenne
KBaJ[paTHBIX YPABHECHU

Pacrio3HaBath ypaBHEHUS C OJTHOM
NIEPEMEHHOM, KBaJIpaTHbIC YPABHEHUSI.
OnpenensTe paBHOCUIIbHBIE YPABHEHUS.
[IpuMeHATH CBOMCTBA YpaBHEHUM C OJHOU
IIEPEMEHHOM.

3anuceiBaTh POpMYITy KOpHEH
KBaJpaTHOTO YPaBHEHUS; pEIIaTh
KBaJpaTHbIC YPaBHEHUS — MTOJIHbIE

Y HETIOJIHBIE.

OnpenensiTe KOJIUYECTBO ACHCTBUTEIBHBIX
KOpHEN KBaJpaTHOTO YPABHEHUS.
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¢ mapameTrpamu. Pemenne
KBaJ[paTHBIX YPABHEHUH,

cozep KaluX 3HaK MOIYJIA.
YpaBHEHHE KaK MaTeMaTU4YECKast
MOJIEJIb PEAJIBHOU CUTYaLUH.
Pemenue TexcToBBIX 3a1a4

C IIOMOILBIO KBAIPaTHBIX
YPaBHEHHUM

Habmronats 1 aHanmu3upoBaTh CBA3b
MEX Iy KOPHSMHU U Ko PuimeHTamu
KBaJpaTHOI'0 YPaBHEHMUS.
dopmynupoBaTh TeopeMy Buera, a Takxke
00paTHYIO TE€OpEMY, IPUMEHSATh 3TH
TEOPEMBI ISl pELICHUS 3a/1a4.
[IpoBOAUTH IMPOCTEUIINE UCCIETOBAHUS
KBaJpaTHBIX YPABHEHUH.

Pewrate TeKCTOBBIE 3a1a4H.
3HAaKOMHUTHCS C UCTOPUEH Pa3BUTUS
MaTeMaTUKHU

Anrebpanyeckue
BBIPAKCHUS: TPOOHO-
paIOHATBHBIE BEIPAXKCHISI

17

PanronanbHbie BEIpaKEHHUS.
ToxxaecTBeHHbIE TPeoOpa3oBaHUs
palMOHAIBHBIX BBIPAXKEHUH.
Anrebpandeckas 1po0b.
JlomycTuMbie 3HaYCHUS
NIEPEMEHHBIX B JPOOHO-
paIMOHANIEHBIX BBIPAKCHHSIX.
OcHOBHOE CBOMCTBO
anreGpandecko 1poou.
CrnoxeHnue, BRBIYUTAHHE,
YMHO>KEHUE U JCJIICHUE
anredpandecKkux apooei.
Bo3sBenenue anredpandeckoit
JIpoOU B CTETICHD

3anuchIBaTh AJIre0pandecKue BeIpaKeHUs.
HaxoauTh nomycTuMble 3HAUYECHUS
MEPEMEHHBIX B JJPOOHO-PAITMOHATBHBIX
BBIPAKEHUSX.

BBINOJIHATE YUCIOBBIE MOJICTAHOBKHU

Y BBIYUCIIATH 3HAaUCHUE IPOOH, B TOM
YHUCJIE ¢ TOMOIIBIO KaJbKYJISATOpA.
DopMyIMPOBATh OCHOBHOE CBOMCTBO
anreOpandecKkor JpoOH U IPUMEHSTD €ro
JUTS TIpeoOpa3oBaHus APOOEii.
BBINMOIHATH TOXKIECTBEHHBIC
peoOpa3zoBaHMsl pallMOHATBHBIX
BBIPAYKCHHUI.

BBIMOMHATE NeUCTBUS C are0panyecKumMu
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JTPOOSMH.

[TpumeHsATH peoOpa3oBaHus BIPAKEHUN
JUTSL peLIeHus 3a1a4.

BripaxaTh nepemMeHHbIe U3 PopMYyIT
(puznyeckux, reoMeTpUIECKuX,
OIMCHIBAIOIINX OBITOBBIC CUTYAINH )

YpaBHEHUS U HEPABEHCTBA: 19 JpoOHO-paroHaIbHbIe Pacro3HnaBath IpoOHO-paIIMOHATEHBIC
IpoOHO-paIMOHATEHBIC ypaBHeHMS. Perenue qpooHo- YpaBHCHHSI.
ypaBHCHHUS paIMOHAIbHBIX YPaBHEHUH, Pemath n1poOHO-paIiMOHAIbHBIC
CBOJISIIIMXCS K JIMHEHHBIM YpaBHECHMS, CBOJISIIIHECS K IMHEHHBIM
WIH K KBaJIpATHBIM YPaBHEHUSIM. WIH K KBaJIpaTHBIM YPaBHEHUSIM,
Pemenue qpoOGHO-parimoHanbHbIX UCIIOJIb30BATh METO/1 3aMEHBI TIEPEMEHHOM.
yYpaBHEHHI METOJIOM 3aMEHbI PemaTh TexcToBBIE 330241
nepeMeHHoM. Perienne TeKCTOBBIX aredpandeckuM CrocoOOM: MEePEXOIUTh
3a/1a4 ¢ TOMOIIBIO0 TPOOHO- OT CIIOBECHOU (POPMYITMPOBKH YCIIOBUS
palMOHAIbHBIX YPaBHEHUHN. 3a/1auu K anreOpandecko MoJeu myTeM
I'paduueckas uaTepnperanus COCTaBJICHUS YPaBHEHUS; pEIIaTh
YPaBHEHH C IBYMS IEPEMEHHBIMU | COCTaBJIEHHOE YpaBHEHUE;
UHTEPIPETUPOBATH PE3yIIbTAaT.
Hcnonb3oBaTh rpaduueckyro
WHTEPIPETAIUIO YPaBHEHUH C TBYMS
NIEPEMEHHBIMU
OyHKIMU 15 OO6mactp onpeseneHus Hcnonb30Bath (yHKITMOHAIBHYIO

¥ MHOXECTBO 3HAaUEHUH (PyHKITUH.
CnocoOsI 3a1anust GQyHKIHM.

TEPMHUHOJIOTUIO U CUMBOJIUKY.
HaxoauTth 061acTh onpeaeaeHus
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I'paduk pynkuun. UYteHue cBOMCTB
¢ynkuuu no ee rpaduxy. [Ipumepst
rpa@uKoB GYHKUHHA, OTPaXKaIOIUX
peanbHbIe TPOLECCHI.

@DyHKIMH, ONHUCHIBAIOIIHNE TPSIMYIO
¥ 00paTHYIO MPOMOPLUHUOHATbHBIE
3aBUCUMOCTH, UX T'paUKH.

OyHKIUH Y = X2, y = X3, y=4Jx,
k

Y=_ W X CBOMCTBa
X

Y MHOECTBO 3Ha4eHUN (DYHKIUU.
Boeruucnsate 3HaueHus1 PyHKIINM, 32 TaHHBIX
dbopmynamu (Mpu HEOOXOTUMOCTH
WCII0JIb30BaTh KAJbKYJISTOP); COCTABIATh
TaOIUIBI 3HAYCHUN ()yHKIIUH.
OmnuchiBaTh CBOMCTBA (YHKIIMU HA OCHOBE
ee TpauYeCcKOro npeICTaBICHUS.
Haxonuts ¢ momoibto rpaduka GyHKIun
3HAYEHUE OJIHOU U3 pacCMaTPUBAEMBbIX
BEJIMYMH 110 3HAYEHUIO JPYTOH.
HccnenoBath nmpumepsbl rpaduKoB,
OTPAXKAIOLIUX PEAIbHBIE TPOLECCHI

U SBJICHUSL.

[IpuBOAUTE IPUMEPBHI ITPOLIECCOB

Y SIBJICHUH C 3aJJaHHBIMU CBOWCTBaMH.
BripaxaTts hopMyoi 3aBUCUMOCTh
MEXKY BEJIMYMHAMM.

OnuchiBaTh XapakTep U3MEHEHHUS OJTHOU
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHHUS
JPYTOM.

Pacro3HaBaTh BUIBI U3y4aeMbIX (DYHKITHIA.

Crpouts rpaduxu GyHKmmii y = X%,y = x3,
k

y=Jx, y=—.
X

Hcnonp3oBaTh PyHKIIMOHATBHO-
rpaduyeckue npeacTaBiIeHus
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JUISl pELLIEHUS] M UCCIIEIOBAHUS YPABHEHUI
Y CUCTEM YpPaBHEHUU.

[TpumeHsATH LUPPOBBHIE PECYPCHI

JUTsl IOCTPOEHUSI TpaKOB

U MCCIIEIOBaHUS CBOMCTB (DyHKIIMIA

Anrebpanyeckue
BBIPAYKEHUS : CTCTICHH

14

CrerieHsb ¢ LIEIBIM ITOKa3aTeIeM

U €€ CBOMCTBA.

CrangapTHblii BUJ yucia. Pazmepsl
00BEKTOB OKPY’KAIOIIET0 MUPA,
JUTATEITBHOCTD MPOLIECCOB

B OKPY>KaroIIEM MHUpPE

DopMyIUPOBATH ONIPEACICHUE CTETICHU
C IIEJIBIM TTOKa3aTeJIeM.

DopMyIUPOBaATh, 3AITUCHIBATH

B CUMBOJIMUECKOH hopme

Y WUTIOCTPUPOBATH MPUMEPAMU CBOMCTBA
CTEIICHH C IIEIBIM ITOKa3aTeIIeM.
[IpumMeHsATh CBOMCTBA CTEIICHU

TS TIpe0Opa30oBaHUs BEIPAKEHUH,
COJIEpKaIUX CTEIECHU C LIEeJIbIM
IMOKa3aTeJIeM.

BBINONHATE AeMCTBUS C YMCIIaMU,
3alMCaHHBIMU B CTAHIAPTHOM BHUJIE
(YMHOK€EHUE, IeJICHUE, BO3BEICHUE

B CTEIICHbD).

[Tony4aTh npencTaBiIeHUE O 3HAYMMOCTHU
JICICTBUTEIIBHBIX YMCEI B MTPAKTUYECKOMN
JIEATEIIbHOCTH YEJIOBEKA.
AHaJIM3UPOBATH U JIeJIaTh BHIBOIbI

0 TOYHOCTH NPUOJIMKEHHS
HPPalMOHAIBHOTO YUCTIA TIPU PEIICHUN
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3ajJad.

OKpyrasiTh UPpAMOHAIIBHBIE YHCIIA,
BBINOJIHATH IIPUKUJKY PE3yJIbTaTa
BBIUKCJIEHUM, OLICHKY 3HAYEHU N YN CIIOBBIX
BBIPAXECHUU

Yucia v BBIYUCIICHUS: 7 Jlenenue ¢ octaTkoMm. DopMyJIMPOBATH ONPEAECICHUS AETUMOCTH
JIETUMOCTD CpaBHEHMS LEIBIX YUCE HAaIIeJIO, YHCEJI, CPABHUMBIX 110 TAHHOMY
0 MOJYJII0 HATYpajbHOI'O YMCIIa. MOJYJIIO.
CaolicTBa CpaBHEHUM IO MOAYJIIO. BuImoaHATE IejIeHue ¢ OCTaTKOM.
OcTtaTku CyMMBbI U MPOU3BEACHUS Jloka3bIBaTh M MPUMEHSATH CBOMCTBA
10 JAHHOMY MOJYJTIO CpPaBHEHUU MO MOIYJIIO.
HaxonuTs ocTaTku CyMMBbI
Y TIPOU3BENICHUS TI0 JAHHOMY MOJTYJIEO
[ToBTOpEeHUe, 06001ICHME, 10 [ToBTOpEHNE OCHOBHBIX MOHATHIN Br16upaTh, IpUMEHSITH OIICHUBATH

cuUcTeMaTHh3alsa 3HaHUui

¥ METOJIOB KypcoB 7 M 8 KJIacCOB,
000011IeHNE 3HAHUI

CIIOCOOBI CPAaBHEHUS YUCEI, BEIUUCIICHUH,
TOKIECTBEHHBIX MPE0OpPa30BAHMIA
BBIPAXKEHU M, PEIICHUS YPABHEHUMN

Y CHUCTEM YPaBHEHHI, HEPABEHCTB,
MOCTPOCHUS TpadUKOB.

Ocy1ecTBAsATh CAMOKOHTPOJIb
BBITIOJIHAEMBIX JIEUCTBUM U CAMOIIPOBEPKY
pe3yabTaTa BIYUCICHHH,
npeoOpa3oBaHuid, MOCTPOCHUH.

Pewrate 3amaun u3 peanbHON )KU3HU,
MPUMEHSTh MATEMATUYECKUE 3HAHUS
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JUISL pELICHUS 3a]1a4 U3 APYTUX IPEAMETOB.

PemaTh TeKCcTOBBIE 337241, CPABHUBATD,
BBIOMPATH CIIOCOOBI peLIECHUs 3a/1a4u.
Hcnonb30BaTh (yHKIIMOHAIBHO-
rpaduueckue npeacTaBiIeHUs

JUTSL peleHus 3a/1a4y

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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9 KJIACC

HYJIU (QYHKIIMH, TIPOMEKYTKH
3HAKOTIOCTOSTHCTBA (DYHKITHH,
IIPOMEKYTKH BO3pacCTaHUs

U yOBbIBaHUS (PYHKIIUU, YETHBIE

Y HeYeTHBIC QYHKIIMH, HAMOOJIbIIICE
Y HaMMCHbIIICE 3HAYCHHS (DYHKIIHH.
[TocTpoenue rpadukoB GyHKITUN
C TIOMOIIBIO MTPeoOpa30BaHUIA.
KBagpatuslii Tpexunen. Kopau
KBaJIpaTHOTO TPEX4JICHA.
Paznoxenue kBagpaTHOTO
TpEX4JICHA HA JIMHEUHBIC
MHOXKHUTEJIH.

KBanpatuunas ¢pyHKIIUS U ee
cBoiicTBa. [lapabomna, KoopauHATHI
BEPIIMHBI TapaboIIbl, OCh
CUMMETPUH MapadoIbl.
[TocTpoenue rpaduka
KBaJIpaTUIHON (PYHKITUH.
[Tonoxxenue rpadpuka
KBaJAPAaTUYHOU (PYyHKIIUH

HaszBanue paznena KonnuectBo OCHOBHBIE BUbI AEATEIBHOCTH
OcHOBHOE coziepKaHUE
(Temnl) Kypca 4acoB oOy4Jaronuxcs
OyHKIUN 25 Oynkiuus. CBoricTBa G yHKIMMN: OnuceIBaTh NOHATHE «(YHKIIHSI.

[TpumeHsTh CBOMCTBA (DYHKLIMINA: HYIH
(GyHKUMHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
GyHKUIMU, TPOMEKYTKH BO3paCTaHUS

U yObIBaHUS (PYHKIIMH, YETHBIC

U HeueTHbIe QYHKIMHU, HanOoblliee

Y HaMEHbIIIee 3HAYCHUS (PYHKIIHH.
Pacnio3HaBaTh KBaJpaTHBIN TPEXUIIEH,
YCTaHABIIMBATh BO3MOKHOCTh €0
pa3JIoKEHN HA MHOXKHUTEIIH,
pacKJIaibIBaTh HA JIMHENHBIE MHOKUTEIU
KBaJIpaTHBIA TPEXWIECH

C HEOTPHULIATEIbHBIM TUCKPUMHHAHTOM.
PacrioznaBath KBaipaTHUHYIO (QYHKITUIO
o dhopmyiIe.

[IpuBOAUTH MPpUMEPHI KBAIPATUYHBIX
3aBUCUMOCTEN U3 PEAIbHOM KU3HU,
(bU3HKH, TEOMETPHH.

Be1sBisATE 1 000011aTH OCOOEHHOCTH
rpaduka KBaApaTUIHOU PYHKITH

y = ax? + bx + c.

OnpenensiTe KOOPAUHATHI BEPIINUHBI
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B 3aBUCHMOCTH OT €€

ko3 urmentoB. Mcnons3oBanue
CBOICTB KBaIpaTUYHON (PYHKIIUU
JUISL PELIEHUS 3a/1a4.

CreneHHble QYHKIINH

C HaTypaJIbHBIMU [TOKA3aTEISIMH,
UX rpauKy U CBOMCTBA.

Ipapuku Gynkmii: y = +/x, y=3x,
y =[x

napaboJibl, 0Cb CUMMETPHUU MMapadoIbl.
Crtpoutb rpaduku KBaIpaTHIHbIX
GbyHKUUH, 3aJaHHBIX (popMyTaMu

BUJIA!

y = axt

y=axt+q,y=(x+h)?+c,
y=ax?+bx+c.

BBINOJTHATH TOCTpOCHUE TPaPUKOB
GYHKIIUH ¢ TOMOIIBIO TIPe0Opa3oBaHUi
BUJIA:

f(x) = f(x) + a; f(Xx)>f(x + a); f(x) >
kf(x), f(x) = ( x ), f(x) = [f(x)].
PacriozHaBaTh cTeneHHble QyHKIUN

C HATypaJIbHBIMH MTOKA3aTEISIMU, CTPOUTH
rpauKu CTETICHHBIX ()yHKIIHMA

C MoKazaTessiMu 2 u 3.

Hcrnonbs3oBaTh CBOMCTBA rpadKoOB
CTETICHHBIX (DYHKIIHMI C HATYpaTbHBIMU
MOKA3aTeJISIMU TIPH PEUICHUU 3a]1a4.
CtpouTs rpadukn GyHKIUIH y = /X ,
y=3x,y=1x|

AHaTM3UpOBaATh U IPUMEHSITH CBOMCTBA
M3YYCHHBIX (DYHKITUH JIJIS1 KX IOCTPOCHUS,
B TOM YHCJI€ C TIOMOIIBIO ITU(POBBIX

pecypcoB
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YpaBHEHHUs U HEPABEHCTBA!
KBaJlpaTHbIC HEPABEHCTBA

15

[lonsiTHE O pelIeHMN HEPABEHCTBA
C OIHOW nepeMeHHON. MHOXKEeCTBO
pELIEHU HEPAaBEHCTBA.
KBanpaTHbie HEpaBEHCTBA C OTHOU
IIEpEMEHHOM. PellieHre HepaBeHCTB
rpauueckuM METOJIOM U METOJIOM
uHTepBanoB. HepaseHcTBa,
cozepaKale 3HaK MOJYJIS.
CucTtemMbl HEPaBEHCTB C OJTHOU
IIEpEMEHHOM. PellieHrne TeKCTOBBIX
3a/1a4 C MOMOIIBIO HEPABEHCTB,
CHCTEM HEpPABEHCTB.

HepaseHncTBo ¢ 1Byms
IIepeMEeHHbIMU. Perenue
HEPABEHCTBA C IBYMs
nepeMeHHbIMH. [ paduueckuit
METO/JI PELICHUSI CUCTEM
HEPABEHCTB C JBYMs
nepeMeHHbIMH. CHCTEMBI
HEPABEHCTB C JBYMs IEPEMEHHBIMU

Yurath, 3alUCHIBaTh, TOHUMATh,
MHTEPIPETUPOBATH HEPABEHCTBA;
HCIIOJIb30BATh CUMBOJIUKY

Y TEPMHUHOJIOTHIO.

BrimoHsATE IpeoOpa3oBaHusl HEPABEHCTB,
WCII0JIB30BaTh JJIS PeoOpa3OBaHUS
CBOMCTBA YHCJIOBBIX HEPABEHCTB.
Pacnio3HaBath KBaJipaTHbIE HEPABEHCTBA
C OJHOW NIEPEMEHHOM.

Pemath kBaJipaTHOE HEPABEHCTBO
rpauYeCKUM METOJIOM U METOJIOM
WHTEPBAJIOB.

PemiaTth kBaJipaTHbIE HEPABEHCTBA,
UCIIONB3Ys rpaduecKre MpeICTaBICHUS.
Pemiate HepaBeHCTBA, COAEPKAIIUE 3HAK
MOJTYJISI.

N300paxaTs penieHne HepaBeHCTBA

C OJHOW MIEPEMEHHON U CUCTEMBI
HEPABEHCTB HA KOOPJAUHATHOM MPSIMOHU,
3aIMKUCHIBATH PEIIEHUE C MIOMOIIBIO
CHUMBOJIOB.

OcBauBaTh U MPUMEHATH HEPABEHCTBA
MPU PEIICHUH PA3JINYHbBIX 3a/]]a4, B TOM
YHCJIE TPAKTUKO-OPUEHTHUPOBAHHBIX.
Pacrio3HaBath HEpAaBEHCTBO C IByMS
[IEPEMEHHBIMU.
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[TpumeHsATh rpaduyecKuil METOJ pEeLICHUS
CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU

YpaBHEHHUs ¥ HEPABEHCTBA:
YPaBHEHUSI, HEPABEHCTBA
U UX CUCTEMBI

25

bukBanpatHbie ypaBHEHHS.
[Ipumepsl npUMEHEHN METO0B
PaBHOCWJIBHBIX TPEOOpa30BaHU,
3aMEHbI [IEPEMEHHO,
rpaduueckoro Meroza

P PELLICHUU YPaBHEHUM

3-i1 1 4-1 cTeneHe.

Pemmenue npoOGHO-parimoHaIbHBIX
YPaBHEHUN U HEPABEHCTB.
Pemenue cucreM ypaBHEHHM

C IBYMsI IIEPEMEHHBIMH.
Pemenune npocrenmmx cucrem
HEJIMHEWHBIX YPABHEHUM C ABYMS
nepeMeHHbIMHU. [ 'paduueckuit
METOJ, PELICHUS CUCTEMBI
HEJIMHENHBIX YPABHEHUM C IBYMS
nepeMeHHbIMU. CucteMa JIByX
HEJINHENHBIX YPABHEHUN

C IByMs IIEPEMEHHBIMH KaK MOJENb
peabHOM CUTYaIlUH.

CucTtema HeJIMHEWHBIX YpPaBHEHU I
C ITapaMeTpoM.

Pemrate OMkBaipaTHBIC ypaBHEHUS.
[TpuMeHsITh METO/Ibl PABHOCHIIBHBIX
npeoOpa3oBaHUi, 3aMEHBI IEPEMEHHOMH,
rpauyecKoro METo/1a MPH PEIICHUH
ypaBHEHUM 3-i U 4-i1 CTENEeHE.
Pemate 1poOHO-paliioHanbHBIC
ypaBHEHUS 1 HEPABEHCTBA.
Pacnio3HaBaTh TMHENHbBIE YPaBHEHUS
C ABYMSI IIEPEMEHHBIMH.

Crtpoutsb rpaguku ypaBHEHUH, B TOM
YK CIIe UCTIOB3YS IU(PPOBBIE PECYPCHI.
Pemate nmpocTeume cCucTeMbl IByX
HEJIMHEWHBIX YPAaBHEHUH C IBYMSI
NIEPEMEHHBIMU.

[TpuBOIUTH TpaPUIECKyIO
WHTEPIPETALMIO PEIICHUS] YPABHEHUS
C ABYMSI IEPEMEHHBIMU U CUCTEM
YpaBHEHHUI C IBYMS IEPEMEHHBIMH.
Pemrates TekcTOBBIE 3a0aUN
anreOpandecKuM CIIocoOOM.
HccnenoBaTh CUCTEMBI HETMHEMHBIX
YPaBHEHUH C MapaMETPOM.
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[IpocTrenimme HepaBeHCTBA C ABYMS
MEPEMEHHBIMH U UX CUCTEMBI

Pewrate npocTeniire HepaBeHCTBA
C ABYMs IIEPEMEHHBIMU U UX CUCTEMBI

Yuciosrie
OCIEI0BATEILHOCTH
Y IPOTPECCUH

25

[TonsTe yncnoBon
nocjeaoBaresibHOCTU. KoHeuHbie
1 OECKOHEUHBIE
MOCJIE0BATEILHOCTH.
OrpanuueHHast
MOCJIEI0BATEILHOCTh. MOHOTOHHO
BO3pacrarorias (yObIBaroIas)
MoCJIe10BaTeIbHOCThL. CIIOCOOBI
3aJJaHUsI TIOCJIEI0BATEIIbHOCTH
OIMCAaTEIbHbINA, TAOJIMYHBIMH,

C MOMOIITBI0 (POPMYITBI N-TO YJIeHa,
PEKYPPEHTHBIN.
ApudmeTtraeckas

Y F€OMETPHUYECKAs POTPECCUM.
CBolicTBa 4ICHOB
apudmeTnueckoin

Y T€OMETPUYECKON MPOTPECCHUI.
®opmyiibl N-TO YieHa
apudmeTnueckoin

Y TEOMETPUUYECKOU MPOTPECCUM.
DopMyJIbl CYMMBI MEPBBIX

N 9WIeHOB apuPMeTHIECKOM

Y TEOMETPUUYECKOU MPOTrPECCUM.

OcBaunBaTh U IPUMEHITH HHJEKCHBIC
0003HaYeHUsl, CTPOUThH PEUEBbHIE
BBICKAQ3bIBaHUsI C UCITOJIb30BaHUEM
TEPMHUHOJIOTUH, CBSI3aHHOU C MIOHSATHEM
HOCJI€A0BATEILHOCTH.

OnpenensiTh BUIBI TOCTEI0BATEILHOCTEM:

OrpaHUYCHHAS ITOCJICI0BATEILHOCTD,
MOHOTOHHO Bo3pacTarorias (yobIBaromas)
MOCJIEI0BATEITLHOCTb.

AnanuzupoBaTh (GopMyiTy N-TO 4ieHa
MOCJIEIOBATEIbHOCTU WM PEKYPPEHTHYIO
dbopMyITy U BEIYHUCIISATH YICHBI
MOCIIEIOBATEIbHOCTEH, 3aJaHHBIX S TUMHU
bopmynaMu.

VYcranaBiauBaTh 3aKOHOMEPHOCTh

B IIOCTPOEHHUH MOCJIEI0BATEILHOCTH,

€CJIM BBITTMCAHBI MIEPBBIE HECKOJIBKO

€e YJICHOB.

PacriozHaBaTh apu)METHIECKYIO

¥ TEOMETPUYECKYIO TIPOTPEeCcCUn

IIPH Pa3HBIX CIOCO0aX 3a/1aHus.

Pemats 3aa4n ¢ UCTIONB30BAHUEM
dbopMyi N-To wieHa apupMeTHIECKOM
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3ajaun HaA MPOIEHTHI, 0AaHKOBCKHE
BKJIaJbl U KPEJIUTHI.
[IpencraBneHue 0 CXOAUMOCTH
MOCJIEAOBATEIILHOCTH,

0 CYMMHPOBAHUHU OECKOHEUHO
yOBbIBaIOIIEH FEOMETPUYECKON
MPOTPECCUM.

Metoa MmaTeMaTU4eCKOMN
MHAYKIUK. [Ipocreime npumepsl

Y TEOMETPUYECKOU NPOrPECCUM, CYMMBI
MEPBBIX N YICHOB.

N300paxaTh 4ieHbI TOCIEA0BATETLHOCTH
TOYKaMH Ha KOOPAWHATHOU

MJIOCKOCTH.

PaccmarpuBaTh mpuMepbl IPOIIECCOB

Y SIBJICHUW U3 PEAJIbHOW KU3HU,
WJUTIOCTPUPYIOLINE U3MEHEHUE

B apu(PpMETUYECKOUN IPOTrPECCUH,

B T€OMETPUYECKON MPOTPECCUH;
n300paxaTh COOTBETCTBYIOIIHE
3aBHUCUMOCTHU I'paPUUECKH.

Pewrate 3a1a4n Ha IPOLICHTHI,
OAHKOBCKHE BKJIAJIbI

Y KpEAUTOBAaHUE.

[IpeacTaBnaTh OECKOHEUHBIC
MePUOINYECKHE IPOOH B BUJIC
OOBIKHOBEHHBIX.

3HAKOMHUTHCS C MMOHATUEM CXOIUMOCTHU
IIOCJIEIOBATEIIbLHOCTH, HAXOAUTh CYMMY
OECKOHEYHO YOBIBAIOIIECH T€OMETPHUIECKOM
IIPOTPECCUM.

[IprMeHATH METOI MATEMATUYECKON
15030147 901707 8

3HAaKOMHUTHCS C UCTOPUEH Pa3BUTHUS
MaTeMaTUKH
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Anrebpanueckue
BBIPA)KCHHS : CTETICHD
C palMoHaJIbHBIM
HoKa3areseM

12

Kopens n-ii crennenu. CBoiicTBa
KOpHs N-ii ctenenn. CTeneHb

C pallMOHATBHBIM MTOKA3aTENEM

1 €€ CBOMCTBA.

ToxecTBeHHbIE TPEOOPa30BAHMS
BBIPAXKECHU U, COJIEPKAIINX KOPEHD
N-i crerieHu. ToXXIeCTBEHHbBIC
npeoOpa3oBaHus BbIPAKEHUMH,
coAepKalIuX CTEIECHb

C pallMOHAJIbHBIM MOKa3aTeIeM

dopmyrpoBaTh ONPECIICHUS KOPHS
N-# CTETICHHW U CTEIICHU C PAIHOHATbHBIM
IOKa3aTesIeM.

[TpUMEHSATh ONIEPAIINIO H3BJICUCHUS
KOPHS N-i CTEIICHH, UCIIOb3Ys

pU HEOOXOAMMOCTH KaJIbKYJISTOP.
BbIuncIsSTh 3HAUEHNE CTEIICHU

C pallMOHAJILHBIM ITOKa3aTeIEM.
O1ieHMBATh 3HAYCHHE KOPHS N-ii CTEIEHH,
3HAYCHHE CTCTIICHH C PAIlMOHAIBHBIM
1oKa3aTesIeM IEJIBIMU YHCITaMH

U IECATUIHBIMH JIPOOSIMH.

CpaBHHBATh U YIOPSA0YHBATE
paloHaIbHBIC U HPPALMOHAIbHBIC YHCIIa,
3alMCaHHbIe C TIOMOIIBIO KOPHS N-ii
CTEIEeHH, CTEIIEHU C PAallHOHAIbHBIM
IIOKa3aTesICM.

BBIMOIHATE TOK/ICCTBCHHBIE
npeoOpa3oBaHuUs BEIPAKEHHUS,
COZEPXKAIIEro KOPEHb N-U CTENIEHH,
CTETICHb C PAIlMOHATBHBIM ITOKA3aTeIICM.
3HAKOMUTKCS C ICTOPUCH Pa3BUTHSI
MaTeMaTHUKH

IToBTOpEHUE, 0000IICHME,
cUcTeMaTHh3alus 3HaHUH

34

Uucna u BeIUKMCIICHUS (3aIKCh,
CpaBHEHUE, JICHCTBUS

OnepupoBaTh MOHITHEM YHCIOBOTO
MHOKECTBA.
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C IEUCTBUTEILHBIMU YHCTIAMU,
YUCJIOBas MpsiMasi; TPOLICHTHI,
OTHOILIEHHUSI, IPOTIOPIIUH;
OKpYyTJIEHHE, PUOIMKEHUE,
OIICHKA)

AKTyanu3upoBaTh TEPMUHOIOTHIO

Y OCHOBHBIE JICUCTBUS, CBA3aHHbIC

C YMCJIAMHU: HATyPaJIbHOE YUCIO, TPOCTOE
Y COCTaBHOE YHUCIIO, IETUMOCTh
HaTypaJbHbIX YUCEII, IPU3HAKU
JETUMOCTH, LIEJIOE YHUCIIO, MOYJIb YUCIIA,
OOBIKHOBEHHAS U JIECATUYHAsI TPOOb,
CTaHJIAPTHBIM BU]I YHCIIA,
apuMeTUUCCKUN KBaJIpaTHBIN KOPEHb.
BbINOJIHATE 1EUCTBUSI, CPABHUBATH

Y yIOPSJ0OYMBAThH YUCIIA, IPEJICTABIATh
YyCIia Ha KOOPAUHATHOW MPSIMOM,
OKPYTJISITh YHCIIA; BHITOIHATD TPUKHUIKY
Y OLIEHKY PE3YJIbTaTa BHIUYMCIICHUN.
Pemrate npakTuyeckue 3aaayu,
coJieprKalue IpOLEHTHI, 101U, YaCTH,
BbIPAXXAIOIIUE 3aBUCUMOCTH:

CKOPOCTb — BPEMS — PACCTOSIHUE,

LIEHA — KOJIMYECTBO — CTOMMOCTb,

00BeM pabOThI — BpeMst —
IIPOU3BOAUTEIIBHOCTD TPYAA.

Pa30upath peasibHbIe )KU3HEHHbBIE
cuTyaluu, GopMyJIupOBaTh UX HA A3BIKE
MAaTEMaTHUKH, HAXOJIUTh PELICHHUE,
MPUMEHSISI MaTeMaTUYECKUN anmnapar,
MHTEPIPETUPOBATH PE3YIbTAT
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TexcToBble 3a1auu (pelieHue
TEKCTOBBIX 3a71a4 apU(PMETHICCKIM
U anreObpanyeckuM crocodoamm)

Pemarte TeKCTOBBIE 3aa4n
apupMEeTUUECKUM CIIOCOOOM; U3BJICKATh
HEO0OXOUMBIE JJaHHbIE, TPE/ICTABIICHHBIC
B BepOaJIbHOM, TpadrueckoM

1 TaOJIMYHOM BHJIE.

Pemath TEKCTOBBIE 3a/1a41 C TOMOIIBIO
BBEJICHUS TIEPEMEHHBIX, COCTABIISATh
ypaBHEHUsI, HEPABEHCTBA, CUCTEMBI
YpaBHEHUM W HEPABEHCTB 10 YCIOBHUIO
3a/1aun

AnrebpandecKre BhIPaKESHUS
(mpeoOpa3oBaHue anredpandecKux
BBIpOKCHUH, TOMYCTHUMBIC
3HAYCHUS )

OnepupoBaTh MOHATUAMU:

CTEIIEHB C IISJIBIM ITOKa3aTelIeM,
apruMeTUUECKUI KBaIpaTHBIN KOPEHBD,
MHOT'OUJIEH, ajnrebpanyeckast 1po0b,
TOXKJIECTBO.

BrImoaHATE OCHOBHEBIE NEUCTBUA:
BBITIOJTHATB PAcUeTHI 1O popMyJsiaM,
npeoOpa3oBBIBATH IENbIE, APOOHO-
palMOHaIbHbBIC BBIPAKEHUS

Y BBIPQKECHUS C KOPHSIMH,
pean30BbIBATh PA3I0KEHUE
MHOT'0YJICHAa Ha MHOXKUTEIIH,

B TOM YHCJIC C UCITOJIb30BaHUEM (POPMYJT
Pa3HOCTH KBaJIPATOB, CYMMBI U PA3HOCTH
KyOOB, KBaJjpaTa CyMMbI M Pa3HOCTH,
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Ky0a CyMMBI U Pa3HOCTH; HAXOAUTh
JOIyCTUMBIE 3HAYECHHU S IEPEMEHHBIX

JUTsL APOOHO-paIIMOHATIbHBIX BBIPAXKEHUH,
KOPHEM.

MoaenupoBats ¢ TOMOIIBIO (hOPMYII
peanbHbIE IPOLIECCHI U SIBIEHUS

®OyHk1MU (MOCTPOSHUE, CBOMCTBA
W3YUYEHHBIX (YHKIIH;
rpadguyeckoe peleHne ypaBHeHUN
1 UX CUCTEM)

OnepupoBaTh NOHATUSAMU: (PYHKIHS,
rpadux GyHKUIMU, HYIU QYHKINH,
IPOMEXKYTKH 3HAKOITOCTOSHCTBA,
IPOMEXXYTKH BO3PACTAHWSI, TIPOMEKYTKH
yObIBaHUS, HAUOOJIbIIIEE U HAUMEHBIIIEE
3HaYeHUs PyHKIHH.

AHanu3upoBaTh, CPABHUBATH,
00CyKJ1aTh CBOMCTBA () yHKIIM, CTPOUTH
uX rpaduKy.

OnepupoBaTh NOHATUSIMU: TIpsIMas
MPOIOPIIMOHATLHOCTH, OOpaTHAs
IPONOPIMOHATIBHOCTD, JIMHEHHAS
byHKIMA, KBagpaTHIHas ¢ yHKITHS,
napabomna, runepbona.

Hcnonb3oBath rpaduku

JUTA OTIPENICJIEHHS CBOMCTB, TPOIIECCOB

¥ 3aBUCUMOCTEH, IS peleHus 3a1a4
U3 JAPYTrux y4eOHBIX IPEIMETOB

¥ peanbHOH KU3HU; MOJICTHUPOBATh

53



C MOMOILBIO TPa(hKOB peasibHbIE
IPOLIECCHI U SIBJICHMS.

Beipaxkats popMynamMu 3aBUCUMOCTH
MEXAy BETUYHMHAMU, MOJIETUPOBAThH
peasIbHbIE NPOLIECCHI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136

54



OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» HA YTJIYBJIEHHOM YPOBHE B 7-9 KITIACCAX

HOACHUTEJIBHAS 3AIIMCKA

['eomeTpus kak OAWMH M3 OCHOBHBIX Pa3[eiiOB IIKOJbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH I1IeNbl0 O0EeCMeunuTh HM3y4YeHUE CBOWCTB M pa3MepoB (UTyp, UX OTHOLICHUM
U B3aMMHOE pPAaCIOJIOXKEHHUE, OMUPAETCS Ha JIOTHYECKYIO, JOKA3aTeNIbHYIO JIMHHUIO.
IleHHOCTh W3yuY€HUSI TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYYaroOUIMHCS YYUTCS TMPOBOJAUTH JIOKA3aTelbHbBIC
paccyXJeHusi, CTPOUTh JIOTUYECKUE YMO3aKJIIOUEHHUs, JOKa3blBaThb HCTHHHBIC
YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOJUTH PACCYXKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYJIUPOBATH OOpATHBIC
yTBepxkAcHusA. Ocoboe 3Ha4YeHHE JoKazaTelbHas JUHUS UMEET I YIIIyOJICHHOTO
U3Y4YEHUs MaTEeMaTHKHU.

Ilenbt0o M3ydeHHUS] TEOMETPUU SBISCTCS MCIOJb30BAHUE €€ KaK WHCTPYMEHTa
IpU PElIeHUH KaK MaTeMaTHYEeCKUX, TaK W MPAKTUYCCKUX 3aj]layu, BCTPEHAIOUTUXCS
B pealbHOU xu3HU. OOyUYaromMiics TOHKEH HAYUYUThCS OMPEACNIATh T€OMETPUUYECKYIO
burypy, OmmchbiBaThb CIOBaAaMHU YEPTEK WM PUCYHOK, HAWTH IUIOMIAJb 3€MEIbHOTO
y4yacTKa,  pAacCUMThIBaTh  HEOOXOJIMMYIO JIJIMHY  ONTOBOJIOKOHHOTO  Kabens
Wi TpeOyemble pa3Mephl rapaxa g aBroMoomid. [Ipu perennn 3a1ad mpakTHYECKOTO
XapakTepa OOyYaromMiiCsl YYUTCS CTPOUTh MAaT€MAaTHUYECKHE MOJENH pPEalbHBIX
KU3HEHHBIX CUTYallMi, IPOBOJNUTH BBIUUCIICHHS U OLIEHUBATH MOJYYEHHBIN pe3yIbTarT.

Oco6eHHOCTh YUeOHOT0 Kypca YIIIyOJICHHOTO U3yUYeHUSI TeOMETPHUU COCTOUT B TOM,
4710 00ydYaromyecs: He MPOCTO 3HAKOMSITCSI C ONPEACIICHHBIMU TOHITHIMH, & YBEPEHHO
oBiafgeBaloT uUMHU. CyllecTByIOmUE TEMbl MPOrpaMMbl 0a30BOr0 Kypca T€OMETPHH
U3y4aroTcs Ha OoJsiee TIIyOOKOM ypOBHE, a oOydaromuecs MNPUOOPETaroT YMEHWUS,
NOMOTAIOIIME MM YBEPEHHO IPUMEHATh CBOM 3HAHUS HE TOJBKO B MaTeMaTHKeE,
HO M B CMEXHBIX MpeaMeTax, Mpexae Bcero ¢Gu3nke W HH(POpMATHKE, a TaKxKe
MOJIb30BATHCS MMOTYUYEHHBIMH 3HAHUSIMU MIPU PEUICHUHU MPAKTHYECKUX 3a/1au.

CornacHo yuyeOHOMY IJ1aHy B 7/—9 K1accax u3ydaeTcs YIIIyOJIeHHbIH yueOHBINH Kype
«l'eomeTpusi», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3liesibl COACPKAHMUS:
«Hauana reomerpumn», «TpeyroibHUKN», «OKPYKHOCTb», «UeThIpEXyroJIbHUKNY,
«ITomobuey, «meMeHThI TpUTroOHOMETpHHY, «Ilnomanmny, a Takxke «MeTo KOOpIUHATY,
«BexTopsi», «IIpeobpazoBaHus MIIOCKOCTH.

OOuiee 4MCIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3y4eHUs y4eOHOro Kypca
«I"eomerpus», — 306 gacoB: B 7 kiacce — 102 gaca (3 gaca B Hexenmo), B 8 kiacce —
102 yaca (3 yaca B Hezento), B 9 kinacce — 102 yaca (3yaca B HEZIEO).

Bo3moxkHa KOppeKTUPOBKA OOIIETO YKCIia YaCOB, PEKOMEHJOBAHHBIX JIJISl U3YUYEHUS
y4eOHOro Kypca, ¢ y4eTOM MHAUMBHAYaJIbHOIO MOAX0/Aa 00pa30BaTeIbHBIX OpraHu3alui
K yrayOJICHHOMY H3Y4YEHUIO TE€OMETPUHM, B paMKaxX COOIIOJCHUSI TUTHEHUYECKHUX
HOPMAaTUBOB K HEJIEIbHON 00pa3oBaTeIbHON HArpy3Ke.
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COIAEPKXAHUE OBYYEHUA

7 KIIACC

HayvaJia reomerpuu

Hcropust BOSHUKHOBEHMS U pa3BUTHs reoMeTpuu. HayanbHble IOHATUSA TE€OMETPUH.
Touka, npsimasi, orpe3ok, jayd. [loHstue 00 akcuome, Teopeme, J10Ka3aTeNIbCTBE,
ONPEIECICHUMN.

B3aumHoe pacnosioxkxeHue TO4YeK Ha InpsMoul. M3MmepeHue IIMHBI OTpe3Ka,
PacCTOSIHAE MEXIY TOUKAMMU.

ITonynnockocts u yroia. Buasl yrios. MIsmMepenue BeMuuH yriioB. BepTukanbHbie
U CMEXHbIe yribl. [lapannenbHble U NepIeHAUKYISIpHbIE NIpsAMbIe. PaccTosiHUE OT TOUKH
110 IpsIMOU. brccekTpuca yria.

Jlomanas. Bupael nomanbix. JlnuHa JsiomMaHo. MHoroyronbHuku. Ilepumerp
MHOTI'OYyTOJbHUKA. [IoHATHE O BBIYKIIBIX M HEBBITYKJIBIX MHOTOYTI'OJIbHUKAX.

[lepBuyHbBIE MpEACTABICHHS O PAaBEHCTBE (PUTYP, UX PACTIOIOKEHUU, CHMMETPHUH.

IIpocreiimme nocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyroabHuku

Bunsl  TpeyroibHUKOB: OCTPOYTOJIbHBIE, MPSAMOYIOJbHBIEC, TYIOYTOJbHEIE,
paBHOOEIpEHHBIE, PABHOCTOPOHHHE. Mennana, GMcceKTpuca U BhICOTAa TPEYTOJIbHUKA.

PaBencrBo  TpeyronpHukoB. IlepBrlii ©  BTOPOM TPU3HAKKM  PABEHCTBA
TPEYroJbHUKOB. PaBHOOeapeHHBIE TPEYroJbHUKH M uX cBoiicTBa. [lpu3Hak
paBHOOEIPEHHOTO TPEYTrodbHUKA. TpeTHil Mpu3HaK paBEeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUS MEXKJYy CTOPOHAMH U VyIJaMH TpeyroibHuka. HepaBeHCTBO
TpeyroiapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OceBOW cummeTpuu. [Ipumepsi
CUMMETPUH B OKPY’KAIOIIEM MHUPE.

IHapanaensbHbie npsiMbie. CyMMa yriioB MHOTOYT 0JIbHUKA

[TapannenbHOCTH NPSAMBIX, HCTOPUYECKHUE CBEAECHUS O IOCTynaTe EBKinaa u o poiu
JloGayeBCKOrO B OTKPHITUM HEEBKIWAOBOW reomeTpuu. CBOWCTBA U TPU3HAKH
napajuieNibHbIX MpsiMbIX. CymMMa YIJIOB TpeyrojibHUKa. BHEIIHWE yriibl TPEyroJbHUKA.
CyMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHMKAa M CyMMa BHEIIHUX YTJIOB BBIITYKJIOTO
MHOT'OYT OJIbHHKA.

IIpsiMoyroJibHbIE TPEYTroJbHUKHU

IIpr3Haky  paBeHCTBA  NOPSIMOYTOJIBHBIX  TPEYroiabHHUKOB. llepnenaukyssp
n HakJoHHasg. CBOHCTBO MeJHaHbl MPSIMOYTOJIBHOTO TPEYroJbHUKA, MPOBEIACHHOM
K Tunotenyse. [ IpaMoyronsHbIi TpeyrojibHUK ¢ yriioM B 30°.

OKpy:KHOCTH
[ToHATHSA OKPY>KHOCTH U KpyTa. DIEMEHTHI OKPYKHOCTH U Kpyra: LEHTp, paauyc,
IAAaMETpP, XOplla, WX CBOMCTBA. B3anMHOE pacmoyiOKeHUE OKPYKHOCTH W MPSIMOMU.
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KacarenpHas u cexymas K okpykHOCTU. OKpYyKHOCTb, BIMCaHHas B yrod. [Ipocreimue
ITIOCTPOEHHMSI C TOMOIIBIO IUPKYJIA U JINHEUKU.

I'eomeTpuyeckue MecTa TO4YEK

[lonsiTHE O TEOMETPUUECKOM MeCTe TOUEK. [IpuMepbl reOMETPUYECKUX MECT TOUEK
Ha IUIOCKOCTH. buccekTpuca yriia U CEpelIMHHBIA IEpPIEHIUKYJSP K OTPE3KYy Kak
reoOMETPUUECKHE MecTa ToueK. OnrcaHHas OKpY>KHOCTb TPEYTOJIbHUKA, €€ HEHTp. MeTox
FEOMETPUUECKUX MECT TOUYEK MPU PELIEHUN FEOMETPUUECKUX 3a/1a4.

IMocTpoenusi ¢ NIOMOMIbIO HUPKYJIS U JTHHEHKH
Uctopuueckue cBenenns. OOG0CHOBaHMS MPOCTEHIINX MOCTPOCHUH, dTAMbl 3a1a4n
Ha MOCTPOEHMSI, PEILICHUE 3a/]a4 HA TIOCTPOEHUE LIUPKYJIEM U JINHEHKOI.

8 KJIACC

YeTrIpexyroJbHUKU

[Tapannenorpamm, ero npusHaku u cBoictsa. [IpsMoyronbHUK, poMO, KBaApaT, UX
npu3HaKu U cBoMcTBa. Tpanenus. PaBHoOeapeHHas Tpanenusi, ee CBOMCTBa U MPU3HAKH.
[IpssmoyronbHas Tpanenus. CpeaHss JUHUSA TPANICLHH.

CpenHsass nWHUS TpEYroJbHUKA. METon YABOEHUsS MEIWaHbl TPEyTrOJbHUKA.
Teopema o nepeceyeHn MeUaH TPEYTOJIbHUKA.

Teopema ®aneca, TeopeMa 0 NPONOPLMOHAIBHBIX OTpe3Kax. Teopema Bapunbona
JUISL IPOU3BOJIBHOTO YETHIPEX YT OJIBHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYDBHI.

IHoxoome

[Tonobue TpeyroapbHukoB, Kodhduiment momodus. IlpusHakum momoOus
TpeyroJbHUKOB. [[prMeHeHne mogo0us Mpyu peieHUN FreOMETPHICCKUX U IPAKTHUSCKUX
3ajad.

ILomans

[Tonsitre o momanu. CBoiicTBa IIoIaAe reomerpudeckux ¢uryp. Ilpocreimme
dbopMynbl IS TUIOMIAAM TPEYroJIbHUKA, IapajuienorpamMma, pombOa W Tpareruu.
[Tnomanu mogo6HBIX puryp. OTHOIICHUE TIJIOMIAICH TPEYTOJILHUKOB.

Teopema IIngaropa
Teopema Iludaropa. Ilpumenenue Teopemsl I[ludaropa mpu pemeHun
MPAKTUYECKUX 3a]1a4.

JIeMeHThbl TPUTOHOM eTPHUH

CuHyc, KOCHMHYC, TAHI€HC M KOTAaHI'€HC OCTPOro yria MpsIMOYTOJIbHOTO
TpeyroibHUKa. TpuroHomerpuueckne Qynkmuun yrmoB B 30° 45° u  60°.
[IponopuroOHAIBHBIE OTPE3KU B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 4 4eThIPeXyroJbHUKH, CBSI3AHHbIE C OKPY/KHOCTBHIO
BrnmcanHble M LEHTpadbHBIE YIJIbI, YIOJ MEXAY KAacaTE€IbHOW W XOPAOH. YTIIbI
MEXY XOpJIaMU U CEKyIIMMH. BrMCaHHbBIE U ONHCAHHBIE OKPYKHOCTH TPEYTrOJbHUKA
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W YeThIpEeXyrojbHUKU. (CBOWCTBA W TMPU3HAKKM BIUCAHHOTO YETHIPEXYTOJIbHUKA.
B3aumHoe pacnonoxxkenue AByX OKpyxHocTeil. Kacanuwe okpyxHocTed. OO6uue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Penienue TpeyrojJbHMKOB

Cunyc, xocunyc, Tanresc yriaoB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAeCcTBO. Popmyinbl npuBencHus. PeuieHue TpeyroiabHUKOB. TeopeMa KOCUHYCOB
U Teopema CUHYCOB. PellleHMEe NpakTHYECKHMX 3aJad C HCIHOJIb30BAHHEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB. PelieHne 3aa4 reOMEeTPUIECKON ONTUKH.

Tpuronomerpuueckue GopMyIbl AJis TUIOLIAAN TPEYroJbHUKA, MapaJlesorpaMmma,
pomba, Tpamenuu. Dopmyna Tepona. @Dopmyna  IUIOMATXW  BBIMYKJIOTO
YETBIPEXYTOJIbHHUKA.

IlonoOue TpeyroJbHUKOB

Xopasl U MOA0OHBIC TPEYTrOJBHUKH B OKPYKHOCTH. TeopemMa O IpPOU3BEIICHHUU
OTPE3KOB XOPJ, TEOPEMbI O MPOMU3BEJACHUU OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpare
kacaTtenbHOU. IIpruMeHeHuEe TpU pElICHUH TeOMETpUUecKUX 3aaad. Teopembl UeBbl
1 Menenas. IloHsiTue 0 rOMOTETHUH.

MeToa KOOpAMHAT

YpaBHeHHE IPSIMOI Ha TJIOCKOCTH. YTJIOBOM KO3 (UIIMEHT U CBOOOIHBIN WICH, UX
r€OMETPUYECKUN CMBbICH. llapainenbHOCTh M NEPHEHAUKYISAPHOCTh NPSAMBIX (YEpe3
yra0Boi Ko hUIIHeHT).

YpaBHeHHE OKpPYXKHOCTH. HaxokieHue nepeceyeHHil OKPYKHOCTEW M INPSIMBIX
B KoopauHatax. DopMmysia paccTOssHUA OT TOYKA A0 mnpsMou. [Diomans
napajuiesiorpaMMa B KOOpJIMHATax, TMOHATHE 00 OpPUEHTHPOBAHHOW IUIOLIAIH.
[IpumeHeHne MeToJa KOOpAMHAT B MPAKTUKO-OPUEHTHUPOBAHHBIX T'€OMETPUUECKUX
3aj1a4ax.

BekTopsl

Bektopel Ha miockoctH. ClO)K€HHME M BBIYMTAHHME BEKTOPOB — IIpaBuWiia
TpeyrojibHUKa W TMapajjieaorpaMMa. YMHOXKEHHE BeKTopa Ha uucio. KoopaumHatbl
BekTopa. Ci0XEHHWE€ ¢ BBIYMTAHHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO
B KoopauHaTax. [I[ppumeHeHne BEeKTOPOB B (U3HUKE, IICHTP MaccC.

ITonstue o 6a3uce (Ha mIockocTH). Pa3znokenus BekTopoB no 6azucy. CkansapHoe
MPOU3BEJICHUE BEKTOPOB, T'€OMETPUUECKHI CMBICT W BBIpAXKCHHUE B JEKaApPTOBBIX
KoopauHaTtax.  JIMCTpuOyTHBHOCTH  CKajsipHoro  mpousBeacHus.  CkaiaspHoe
MPOU3BEJICHUE W TMpoenupoBaHue. [IpuMeHeHne CKaISIPHOTO MPOM3BEICHUS BEKTOPOB
JUIl HAXOXIEHHWS JUIMH W YIJIOB. PelieHne reoMeTpu4ecKuxX 3ajad ¢ IMOMOIIbIO
CKaJISIPHOTO MPOU3BEIACHUS.
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JlJIMHA OKPYKHOCTH U IUIOLIAAb Kpyra

IIpaBunbHBIE MHOTOYrOJIbHUKHU. JlIMHA OKpYXHOCTHU. ['pamycHas W paauaHHas
Mepa yria, BBIYMCIEHHE IUIUH Ayl OKpYy:KHOcTel. Iliomans kpyra, cekropa, CErMeHTa.
HcTtopuueckue cBeieHusi 00 U3MEPEHUH JUIMHBI OKPYKHOCTH U IJIOLIAU KPYTa.

JIBHKeHUS MJIOCKOCTH

Hentpanshas cummerpust. LlentpanbHo-cummeTtpuunslie Gurypsl. [loBopot. OceBas
cuMmmerpusd. OUrypsl, CAMMETPUYHBIE OTHOCUTEIBLHO HEKOTOpOU ocu. IlapamienbHbii
IIEPEHOC.

[lonsiTue nBMXeHUs U ero cBoiicTBa. PaBenctBo ¢uryp. [IposBienus cummeTpun
B TPUPOAE, IKHMBOMNMCH, CKYJbOType, apxurekrtype. Komnozuumu JIBHKEHUI
(npocteiimnie npumepsl). [IpuMeHeHre B TEOMETPUYECKUX 3a7adax.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl Y4EeOHOTO Kypca K KOHITY
oOydeHus B 7 kjacce.

Pacno3naBaTh M3y4deHHBIE T€OMETPUYECKHUE (UTYpHI, OMPENENATh MX B3aUMHOE
pacroiiokenue, u3o0paxkatb TeoMeTpuueckue (UTypbl, BBIMOJIHATH  YEPTEKH
0 YCJIOBHIO 3afauyd. M3MepsTh JWHEWHBIE W YIJIOBbIE BEJIMYMHBL. Pemats 3amauu
Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YTJIOB.

[IpoBOANTE TPUKHUAKY M OLEHKY JIMHEWHBIX WU YIJIOBBIX BEJIWYUH IPEIMETOB
B pEaJIbHOM JKU3HU, PAa3MEPOB MPUPOIHBIX 00BEKTOB. Pa3innyaTe pa3mMepbl 3THX 0OHEKTOB
10 MOPSAJIKY BEJIMYUHBI.

CTpouTh 4epTEKU K TEOMETPUUYECKHUM 3a]1a4aM.

[Tonb30BaThCsl MpPU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, UCIIOJIB30BATh IMPU3HAKU
U CBOMCTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTUYECKUE PACCYKIECHHS C HCIOIb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

Ilonp30BaTbCsd NpPHU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYrOJIBHUKOB,
CBOWCTBOM MEJHMaHbl, MPOBEACHHONW K THUIIOTEHY3€ NPSIMOYIOJIbBHOTO TPEYTOJIbHUKA,
B PCLIECHUU F'€OMETPUUECKHUX 3a/1a4.

OnpenensTe NapayieJIbHOCTh NPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMHU cekymas. Onpenenarb NapalieIbHOCTh NPSIMBIX C TOMOIIbIO pPaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSAMOW 10 TOUEK APYrod MpsSMOi.

PemraTe 3a1aum Ha KieTdyaroi Oymare.

[IpoBOANTH BBIYKMCICHUS U HAXOAUTH YHMCJIOBbIE U OYKBEHHbIC 3HAUCHUS YIJIOB
B TEOMETPHYECKHX 3aJa4aX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB
U MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TMPU TEPECEUCHUU JIBYX
MapajiyIeIbHBIX NPSIMBIX CEKyLIeH. PemaTe npakTnyecKkue 3a/1aun Ha HaX0XKJICHUE YTJIOB.
Bnaners nonsiTueM «reoMmerpuueckoe mecto Touek» (nanee - 'MT). Onpenensite
OMCCEKTpUCY YIJIa U CePeAUHHBIN neprneHAuKysip Kk orpe3ky kak I'MT. Ilonb3oBaThcs
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nouatueM I'MT npu gokasatesbCcTBE I€OMETPUUECKUX YTBEPKIACHUN U IIPU PELICHUU
3a1au4.

DopmMynUPOBaTh OINPENCICHUSA OKPYXKHOCTM M Kpyra, XOpAbl U Juamerpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. ¥ METh JOKAa3bIBaTh U IPUMEHATH 3TU
CBOMCTBA [IPU PEILIECHUHU 3aa4.

BiianeTts noHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
ee wueHTp. Jloka3piBaTh W HCMOJIB30BaTh (AKTBI O TOM, 4YTO OMCCEKTPHUCHI YIJIOB
TPEyrojIbHUKA [IEPECEKar0TCs B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIE
IIEPIICHAUKYJIISPBI K CTOPOHAM TPEYIroJIbHUKA [IEPECEKAIOTCS B OJJHON TOYKE.

Bianers mnoHsTHEM KacaTelbHOM K OKPYXXHOCTH, IIOJb30BaThCi TEOPEMOMN
O IMEPIEHAUKYJAPHOCTH KacaTeJIbHOM W paauyca, NPOBEACHHOIO K TOYKE KaCaHUS.
JIoka3bIBaTh PaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IIPOBEICHHBIX U3 OJHOU
TOYKH, U IPUMEHATD 3TO B PELICHUN I'€OMETPUYECKUX 3a/1a4.

Jloka3pIBaTh U NPUMEHATH NPOCTENIIME EOMETPUUECKUE HEPABEHCTBA, [IOHUMATh
UX IPAKTUYECKUN CMBICII.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHUS C IOMOIIBIO LUPKYJIA
Y JIMHEUKU.

[IpenMeTHBIE peE3yNbTaThl OCBOCHHUS MPOTPaMMBbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce.

Pacrio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYT'OJBHUKOB, UX AJIEMEHTHI, MOJIb30BATHCS
UX CBOMCTBAMHM MPHU PEIICHUH FreOMETPUUECKUX 3a1a4. Pa3nuuaTs Npu3HaKku U CBOMCTBA
napasuiesiorpaMma, pom0a U IpsIMOYTOJIbHUKA, JOKA3bIBATh UX U YBEPEHHO NMPUMEHATH
IpU pEIICHUH T€OMETPUUECKUX 3a/1a4.

Hcnonb3oBaTh CBOMCTBA TOUKH MEPECEUEHUs MEIMAaH TPEYroJibHUKA (LIEHTpa Macc)
B PEILICHUU 3a/1ay.

Bnagets moHsiTHEM cpeqHEd JTUHUU TPEYTONbHUKA M TPANCHH, TPUMEHITh UX
CBOWCTBAa IIpU pPELICHUM TeoOMeTpuuecKux 3aaad. lcmomne3oBath Teopemy Paneca
U TEOPEMY O TPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHATh UX JIJISl PEIICHUS MTPAKTUYECKUX
3asay.

PacriozHaBaTh EHTpaIbHO-CUMMETPUYHBIE (PUTYPHI U UCIIOJIH30BAaTh X CBOMCTBA
MIPY pEIICHUN 3a71a4.

Brnamerp moHATHAMH TOAO0MS  TPEYrOJIBHUKOB, KO3 duimeHTa moaoous,
COOTBETCTBEHHBIX JJIEMEHTOB TIOJOOHBIX TPEYroJbHUKOB. VIMeTh TmpencTaBiieHne
0 mpeoOpa3zoBaHuu MOA00MS W O TOMOOHBIX (urypax. Ilomb3oBaThcsi MpuU3HAKAMU
MoMO0OUsT TPEYrOJIbHUKOB TIPH  PEIICHHH TEeOMETPUYEeCKuX 3amad. Jloka3wiBaTh
¥ TIPUMEHSTh OTHOIIEHHUS TPOMOPIHOHATFHOCTH B MPSMOYTOJBHBIX TPEYTOJbHUKAX.
[TpumeHsATh TOT00ME B IPAKTUICCKUX 3aadax.

BeIBOAUTE W MCMIONB30BATh MpoCTeHmue GOpMyIIbl IS TIOMAIN TPEYTOJbHUKA,
napasuiesiorpamma, poM0a u Tpaneuu. BeraucisaTe (pa3inyHbIMU CIIOCOOAMH ) TJIOIAb
TPEYroJIbHUKA W IUIOMATd MHOTOYTONBHBIX (Duryp (mMoms3ysch, riae HEOOXOIUMO,
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KAJIbKYJISITOPOM). 3HaTh OTHOILIEHUE IJI0IIAIEH 01I00HBIX ¢buryp
U NIPUMEHSATH NIPU pelIeHnH 3a1ad. [[puMeHsITh NOydYeHHbIE YMEHHS B NMPAKTUYECKHUX
3a1ayax.

[Tonw3oBathess  TeopeMoit  Iludaropa  mnsg  pemieHuss  TE€OMETPUUECKUX
U MPAaKTUYECKHUX 3a1ad. CTpOUTh MAaTEMATHYECKYIO MOJENb B MPAKTUYECKUX 3a]1a4ax,
CaMOCTOSTEIBHO IIPOBOAUTH YEPTEXK U HAXOIAUTH COOTBETCTBYIOLIUE JJIUHBI.

BiianeTs noHATHEM BIMCAHHOIO M LEHTPAIBHOTO YIVIA, yIjla MEXIY KacaTelbHOU
U XOpJOM, OIIMCAHHON U BIIMCAHHOM OKPYXKHOCTHU TPEYI'OJIbHUKA U YETBIPEXYTOJIbHUKA,
IIPUMEHATHh UX CBOMCTBA IIPU PELICHUU 3a]a4.

IIprMeHATH TOyYEHHbIE 3HAHUS Ha IIPAKTUKE — CTPOUTHh MAaTeMaTUYECKUE MOJIEIIN
U1 3a1a4  peajbHOM JKM3HM M IPOBOJAUTH COOTBETCTBYIOLIHUE BBIYUCIICHUS
C TMpUMEHEHHWEeM MnoJo0Husi W TPUTOHOMETpUM (MOJB3YACh, Tl€ HEOOXOaUMO,
KaJbKYJISITOPOM).

[IpeamerHbie pe3ynbTaThl OCBOCHMSI IMPOrpaMMbl YUeOHOTO Kypca K KOHILY
oOydeHus B 9 kjacce.

3HaTh TPUTOHOMETpUYECKUE (PYHKIIMHU OCTPBHIX YIJIOB, YMETh HAXOJIWUTh C HX
MOMOIIBIO  PAa3JIMYHBIE DJIEMEHTHl MNPSMOYTOJIBHOTO TPEYroJbHUKA («pEIIeHUE
OPSMOYTOJIBHBIX TPEYrOJbHUKOB»). Haxomuth (C MOMONIIBIO KaJbKYJATOpA) IJIUHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThcst (opmynamMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXKIECTBOM  [UJII HAxXOXKJIECHUS COOTHOIIEHUH MEXKIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Jloka3plBaTh TEOPEMY CHUHYCOB H TEOPEMY KOCHHYCOB, NPUMEHATh MX
IUISl HAXOXKJICHUS PA3JIMUHBIX 3JIEMEHTOB TPEYrOJIbHUKA («PEUIEHUE TPEYrOJIbHUKOBY),
IIPU PELICHUN T€OMETPUUYECKUX 3a7ad. [[pUMEHSATh MOTyYEeHHbIE 3HAHUS NIPU PEIICHUU
NpPaKTUYECKUX 3a]1a4.

[IpuMeHSATP TPUTOHOMETPUIO B 3aJayaX Ha HAXOXKACHUE IUIOLIAJW, BBIBOJIUTH
U BIAJCTh TPUTOHOMETPUYECKUMH (OpMylIamMu JUisl IUIOHIAAM TPEYroJbHUKA,
napajjenorpaMma, pomoOa, Tpaleluu, BBIBOJUTh W TpuMeHATh (opmyrny ['epona
1 hOpMyITy JUTsl TUIOIIAIH BBITYKIIOTO Y€ThIPEXyTrOIbHUKA.

Nmets npencTaBieHne 0 TOMOTETUH, IPUMEHSATh B MPAKTUYECKUX CUTYaLUSX.

Hcnonp3oBatk TeopeMsl UeBbl 1 MeHenast npu pelieHnu 3aaau.

Hcnonp3oBaTh TEOpEMBI O BIIUCAHHBIX YIJIaX, yriax MEXIY XopAaMu (CEeKyIIUMU)
U yriie MEXAYy KacaTeJIbHOM M XOPAOM NpU pPEIIEHUH TIEeOMETPUYECKHX 3a]ad.
Jloka3pIBaTh U NPUMEHATH TEOPEMBI O IPOU3ZBEICHUN OTPE3KOB XOpJI, O TPOU3BEACHUHN
OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.

Brnaners moHsiTHEM KOOpAMHAT Ha IJIOCKOCTH, paboTaTh ¢ ypaBHEHHEM MPSMOU
Ha TJIOCKOCTH. BiajeTs MOHATHSAMH YIJIOBOTO KOA(HUIIMEHTa U CBOOOJHOTO YJICHA,
MMOHUMATh UX FE€OMETPUUYECKUM CMBICI U CBSI3b YTII0BOT0 KO3 (PUIIMEHTa C BO3pacTaHUEM
U yObIBaHMEM JIMHEHMHON (QYHKIMU. YMETh pellaTh METOAOM KOOPAMHAT 3aj]lauH,
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CBA3aHHBIC C IAPAJUICIIBHOCTBI0 U IEPHEHIUKYJSIPHOCTBIO IPSAMBIX, MEPECECUCHUEM
MIPSAMBIX, HAXOXKJEHUEM TOUYEK IEPECEUECHUS.

BbeIBOINTH 1 BIAeTh YpaBHEHUEM OKPYKHOCTH. Mcobp30BaTh METOJ KOOPAMHAT
JUISL HAXOXKJIEHUS TMEepeceYeHuil OKpyXHocTed U mpsaMbIX. Biagets ¢dopmynamu
pPacCTOSHUS OT TOYKH 10 IMPSMOM, IUIOIIAAH HapajuieJorpaMMa B KOOpAMHATax, UMETh
MOHATHE 00 OpHEeHTHPOBaHHOM mmiomaau. Ilomb30BaThCs METOOOM KOOPAMHAT
Ha IJIOCKOCTH, IPUMEHSATH €r0 MPHU PELIEHUH F'€OMETPUUYECKUX U NMPAKTUYECKUX 3a]1ad.
[IpuMeHATP METOA KOOPAMHAT B NPAKTUKO-OPUECHTHUPOBAHHBIX T'€OMETPHYECKHUX
3a/1a4ax.

Braners moHsTHEM BEKTOpA. YMETh CKJIA/IbIBATh U BBIYUTATH BEKTOPBI, YMHOXKATh
Ha YHCIIO, BIAAETh IMpPAaBWIAMU TPEYroJbHUKA U TapauieJorpamMmma. Bnanets
IPaKTUYECKUMH MHTEPIPETALNUSIMU BEKTOPOB. YBEPEHHO IOJI30BATHCS KOOPAUHATAMU
BEKTOpa. BraaeTp ciokeHneM U BBIMUTAHHEM BEKTOPOB, YMHO)KEHUEM BEKTOPA HA YU CIIO
B KOOpAMHATAaX.

Nmers mnpexactaBienre o Oaszuce (Ha TIUIOCKOCTH). PackiaabiBaTh BEKTOPHI
no Oasucy. PacknaapiBaTh  BEKTOpPhl CHJI € TOMOIIBIO  MPOEIMPOBAHUS
Y TPUTOHOMETPUYECKUX COOTHOLIEHUN. [I[pUMEHATh NOJIyYEHHBIE 3HAHUS B IPOCTEUILINX
dbu3uYecKuX 3a1a4ax.

Brnanerp MOHATHEM CKaJISIPHOTO MPOM3BEACHUS BEKTOPOB, IMOHHMAaTh €ro
F€OMETPUYECKUN CMBICII M YBEPEHHO IOJb30BaThCA €r0 BBIPAXKEHUEM B JEKAPTOBBIX
KOOpJMHATaX. 3HATh AUCTPUOYTHUBHOCTH CKaJSIPHOTO TPOU3BEJACHHUS U €ro CBA3b
¢ mpoenupoBaHueM. [IpUMEHATh CKaIpHOE MPOU3BEAECHUE BEKTOPOB ISl HAXOXKICHHS
IUTUH U yIII0B. Pemars reoMmeTpuyeckue 3a1auu ¢ IOMOLIBIO CKaJISIPHOTO MPOU3BEICHHUS.
Hcnonb3oBaTh CKaJIspHOE MPOU3BEIACHUE BEKTOPOB B ajreOpanveckux U (U3UUIECKUX
3a/1avax.

Bnaners MOHATUSIMU NPABUIBHOIO MHOTOYTOJIbHUKA, JJIUHBI OKPY>KHOCTH, JJIUHBI
YT OKPY>KHOCTH U PaJUaHHON MEpPBI yIila, BEIYUCIATH MIOIAAb KPyra U €ro 4acTe.
[lonumare cmbicn uuciia 7. [IpUMEHSThP TONYYEHHbIE YMEHHS TIPU PEIICHUHU
NPAaKTHUYECKUX 33]1a4. 3HATh HCTOPUUECKHE CBEACHUS 00 M3MEPEHUH JJIMHBI OKPYKHOCTH
Y IUTOLAJN Kpyra.

Hmets mpexacraBieHue o npeoOpa3oBaHUM IJIOCKOCTH, O JABIKEHUsAX. Haxoautsb
OCH, WEHTPHl CUMMETPUU GUTYp, IEHTPHl TOBOPOTA, HAXOJUTH KOMITO3UIIUU
npocteiimux mnpeodpazoBanuil. [IpUMEHSATH ABUAKEHUSI IUIOCKOCTH IMPU PEIICHUU
r€OMETPUYECKUX 3a/1a4.

[IprMeHATh OTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKNAE MOJIEIIN
UL 3aJa4  pPEAIbHOM JKM3HM UM IPOBOJWUTH COOTBETCTBYIOIIME  BBIYMCIICHHUS
C TMPUMEHEHUEM TNOoA00US U TPUTOHOMETPUUECKUX (PYyHKUUHA (MOJIB3YysSCh, TIiE
HEOOXOANMO, KaIbKyJISITOPOM).
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TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KJIACC
HaszBanue paznena KonnuectBo OCHOBHBIE BUbI AEATEIBHOCTH
OcHOBHOE coziepKaHUE
(Tembl) Kypca 4acoB o0y4Jaronuxcs
Hauana reomeTtpun. 28 Hctopust BOSHUKHOBEHUS 3HAKOMUTHCS C UCTOPUEH PA3BUTHS

IIpocrerine
reoMeTpuueckue (purypsi

U uXx cBoicTBa. Mzmepenue
r€OMETPUYECKUX BEITUYNH

Y Pa3BUTUS TEOMETPHUH.
HauanbHble NOHATHSA TEOMETPHUH.
Touka, ipsAmasi, OTPE30K, JIyY.
[TonsiTue 06 akcuome, Teopeme,
JI0KA3aTeNIbCTBE, ONPEIECICHUH,
CBOWCTBE, IPU3HAKE.

B3anmHoOe pacniosioxeHue Touek
Ha npsMou. I3sMepeHne qiuHbI
OTpPE3Ka, PACCTOSHUE MEXKIY
TOYKAMM.

[TomymockocTe 1 yroia. Buabr

yrii0B. I3MepeHue BEMYuH yrioB.

BepTukanbpHble U CMEXHBIE YIIIBL.
[TapannensHble

Y IEPIEHANKYIISIPHBIE MPSIMBIE.
buccekrpuca yrna.

Jlomanas. Buasl momanbix. JimHa
JIOMaHOW. MHOTOYTOJIbHUKH.
[TepuMeTp MHOTOYTOJIBHUKA.

reOMETPUU, TPUMEHEHUEM F€OMETPUU
B pE€aJIbHOW KU3HU.

DopMyIMPOBATH OCHOBHbBIC TTOHSTHS,
ONpPEACICHUS U AKCUOMBI.

Pacnio3HaBaTh M3y4eHHBIE
reoMeTpuieckue GUrypsl, ornpeaensTb ux
B3aMMHOE PacCIIOJIOKEHHE, BBITIOJIHATh
YEepTEkK M0 YCIOBUIO 3a7a4H.

N3MepsATh TUHEWHBIE U YTIIOBBIC
BEJIMYMHBI TEOMETPUUECKUX

U IPAKTUYECKUX 00BEKTOB.

OnpenensTe «Ha T1a3» pa3Mepbl peaibHbIX
00BEKTOB, TPOBOJUTH TPYOYIO OIEHKY UX
pa3sMepoB.

Pewrate 3a/1aun Ha BBIYUCIIEHUE JJIUH
OTPE3KOB U BEJIMYMH YIJIOB.

PewraTe 3anaun Ha B3auMHOE
PaCIOJI0KEHUE TEOMETPUUECKUX PUTyYP.
[TpoBOoAUTH KIIaCCU(PUKAIUIO YIJIOB,
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IlonsaTue o BBIITYKJIBIX

M HEBBLIITYKIIBIX MHOT'OYTI'OJIbHUKAX.

HNHCTpyMEHTHI I U3MEPEHUN
U IIOCTPOECHUM

BBIYUCIIATD JTUHEUHBIC U YTIIOBBIC
BEJIMYMHBI, IPOBOJUTH HEOOXOUMBIE
JI0Ka3aTeJIbHbIE PACCYKICHUS.

Bbramciasts nepuMeTpbl NpoCTEUIINUX PUTYD,
JIOMaHBIX.

Pa3nuyarh BBIYKIIbIE U HEBBIITYKJIbIE
MHOTOYTOJIbHUKH, PaBHbIE (PUTYPBHI.
[IpoBOAUTH MPOCTEUIINE TTOCTPOCHUS

Y U3MEPEHUS C IOMOIIBK HHCTPYMEHTOB

TpeyroasHUKH

19

Menuana, OuccekTpuca 1 BbICOTa
TPEYTOJIbHUKA.

PaBeHCTBO TPEyroJIbHUKOB.
[IepBblii 1 BTOPOU ITPU3HAKU
PaBEHCTBA TPEYTOJIbHUKOB.
PaBHOGEApEHHDBIE TPEYTOTBHUKH
Y UX CBOMCTBA. [Ipr3Hak

pPaBHOOEIPEHHOTO TPEYTOJIbHUKA.

Tperuii npu3HaK paBeHCTBA
TPEYTOJIbHUKOB.

@urypsl ¢ 0CEBOM CUMMETPHUEH.
[IpuMepsl cuMMeETpUHN

B OKPYXKAIOIIEM MUPE

Pacno3naBaTh mapsl paBHBIX
TPEYroJIbHUKOB HA TOTOBBIX YEPTEkKAX
U Ha KJIeT4aToil Oymare (¢ ykazaHuem
MIPU3HAKOB).

OmnpenensiTe Mapbl PAaBHBIX TPEYTOJIBHUKOB
B TEOMETPUYECKUX KOHPUTYpAITUIX
(c ykazaHHUeM MPU3HAKOB).

BreiBoauTs cienctBust (paBeHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB)

U3 PaBEHCTBA TPEYTOJbHUKOB.
Hcnonp30BaTh NPU3HAKY PABEHCTBA
TPEYTOJIbHUKOB B PEUICHUU
reOMETPUYECKUX 3a/1au.
@opMyaupOBaTh ONPEACICHUS
OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYroJbHUKA; CEPEAUHHOTO
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NepHeHIUKYJIsApa 0Tpe3Ka; mepumMeTpa
TPEYroiabHUKA, OCU CHMMETPUH (PUTYPHI.
PacrioznaBath QUrypsl ¢ OCeBOM
CUMMETPUEN.

Paznuuarh moHATHS CBOMCTBA U TIPU3HAKA,
bopMyIUpPOBATH COOTBETCTBYIOIINE
JIOTUYECKUE YTBEPKIACHUS.

Jloxa3bIBaTh ¥ IPUMEHSITH CBOMCTBA

Y TIPU3HAKK PAaBHOOEIPEHHOTO
TPEyroJbHUKA B PEIICHUU
TrCOMETPUYECKUX 3a]1a4.

CTpouTh UepTexu, pelarth 3a/1a4u

C IOMOILBIO HAXO0KICHHS PAaBHBIX
TPEYTOJIbHUKOB.

Hcnonb3oBaTh HU(POBBIE peCypChl

JUTA TIOCTPOCHUM W UCCIIEI0BAHUS CBOVCTB
H3ydaeMbIX GUTyp U KOHPUTYpAITHit

[TapannensHocTts. Cymma
YTJIOB MHOTOYTOJIbHUKA

15

[TapaniaenbHOCTh MPSMBIX.
CBoiicTBa U NMpU3HAKH
HapayIeIbHBIX MPSIMBIX.

CyMMa yriioB TpeyrojibHUKA.
Bremrnue yriasl TpeyroibHUKA.
CymMa BHYTpPEHHHX YTIIOB
MHOTOYTOJIbHUKA U BHEIITHUX YTJIOB
BBIMTYKJIOTO MHOTOYTOJILHUKA

@opMyIUpPOBaTh MOHITHUE MAPaJIIEIbHBIX
NPSIMBIX, HAXOJUTh MPAKTUUECKHE
PUMEPBIL.

3HAaKOMHUTBCS C UCTOPUEN PA3BUTUS
TEOMETPUH, MATHIM OCTyJIaTOM EBKIMAA,
3HaueHueM pabot JlobaueBcKkoro.
N3yuath cBOMCTBA yIJIOB, 00pa30BaHHbBIX
MIPU [IEPECECUEHUHN apaJICTbHbBIX TPSIMBIX
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CEKYIIIEH.

IIpoBOAUTH NOKA3aTEIbCTBA
napauIeIbHOCTH JBYX MPSMBIX

C MOMOIIIBIO YTJIOB, 00pa30BaHHBIX

NIPU TIEPECEUYCHUH ITUX MPSIMBIX TPETher
IIPSMOMU.

Pasznuyath cBOWCTBA U MPU3HAKU
napasuIeIbHBIX MPSMBIX, TPUMEHSTH UX
NIPU PEIICHUN Te€OMETPUIECKIX 3a]1aH.
BbIUUCISITE CyMMY YTJIOB TPEYTOJIBHUKA,
CYMMY BHYTPEHHHX YTJIOB
MHOTOYTOJIbHUKA Y BHEILIHUX YTJIOB
BBIITYKJIOTO MHOTOYTOJIBHUKA.
Haxonutpe uncnoBble U OyKBEHHbBIE
3HAYEHUsI YIJIOB B TEOMETPUUYECKUX
3aJla4ax C UCIOJb30BaHUEM TEOPEM

O CyMME yTJIOB TPEYrOJIbHHUKA

Y MHOTOYTOJIbHUKA.

[IpuMeHATh NOTy4YeHHBIE 3HAHUS

IPU pELICHUH T€OMETPUUYECKUX 3a1a4

[IpssmoyronbHbIE
TPEYTOJbHUKU

[Ipu3Haku paBeHCTBA

IPSMOYTOJIbHBIX TPEYTOJIbBHUKOB.

[lepneHauKyIIp ¥ HAKJIOHHAS.
CBOICTBO MeIUAHBI
IPSMOYTOJIBLHOTO TPEYTOJIBHHKA,

Jloka3bIBaTh NpU3HAKHU PAaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB.
OnpenensiTe Napbl paBHBIX
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

Ha KJIeTYaToil OyMare v B reOMETPUUYECKHUX
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IIPOBEICHHOM K THIIOTEHY3E.
[IpAMOYTOIBHBIN TPEYTOJIBHUK

¢ yriom B 30°

KOH(UTypanusx (C yka3aHUEM MIPU3HAKOB).
Hcnons30BaTh MPU3HAKK PABEHCTBA
MPSIMOYTOJILHBIX TPEYTOJIbHUKOB,
HEPABEHCTBO O HAKJIOHHOMU

U TIEPIICHINKYIISIPE B PEIICHUU
r€OMETPUUECKHUX 3aj1au.

Jloka3pIBaTh CBOMCTBO MEIMAHbI
MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
MIPOBECHHON K TUIIOTEHY3E,

¥ COOTBETCTBYIOIIHUM MPHU3HAK;
CBOMCTBA U MPU3HAKH MTPSIMOYTOJIBHOTO
TpeyroJibHUKa ¢ yriiom B 30°.
[IpuMeHTh MOTy4YEeHHBIE 3HAHUS

IIPU PEIICHUU T€OMETPUYECKUX 3a]1ay.
Pemate 3a/1aun Ha TPUMEHEHUE CBOMCTB
IPSAMOYTOJIBHOTO TPEYTOJIbHHUKA.
Hcrnonbs30BaTh MOTYyYECHHBIE 33]]a41

IIPU PEIICHUU TPAKTUYECKUX 3a]1a4

['eomeTpuueckue
HEpPaBEHCTBA

CoOTHOIIEHUSI MEXTY CTOPOHAMU
Y yTJIaMU TPEYTOJIbHUKA.
HepaBeHcTBO TpeyrosabHUKA.
HepaBeHCTBO 0 MJIMHE JTOMAHOM.
HepaBeHncTBO Mex Iy
MEPIECHAUKYIAPOM U HAKIIOHHOM.
PaccrosiHre ot TOUKHM 10 psIMOI

BrIBOIHUTE MPOCTEUIIINE TEOMETPUUECKHUE
HEPABEHCTBA, TOHUMATh UX MTPAKTUYECKUX
CMBICII.

HMcnonn30BaTh J0Ka3aHHBIC
F€OMETPUUYECKHUE HEPABEHCTBA,
CHUMMETPHIO B PEIICHUU 3a7a4
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OKpyKHOCTb.
I'eomerpuueckue Mecra
Ttoyek. [Toctpoenus

C IIOMOILBIO LIUPKYJIS
Y JINHEUKU

18

OKpYyKHOCTb, XOPAbI U AUAMETPBI,
UX CBOMCTBA. B3aumHoe
pPacmoIOKEHUE OKPYKHOCTH

u nnpsamoii. KacarenbHas u cexyas
K OKPY>KHOCTH.

OKpy>KHOCTb, BOUCAHHAS B yTOJI.
[ToHsITHE O TEOMETPUUYECKOM MECTE
Toyek. [IpumMepsl reomeTpruueckux
MECT TOUYEK Ha IIOCKOCTH.
OnucaHHasi OKPYXHOCTh
TpPEyroJibHUKa, €€ LEHTP.

MeTo1 TeOMETPUYECKUX MECT
TOYEK MPU PEIICHUU
reOMETPUUYECKHUX 3ajay.
OG6ocHOBaHUS TPOCTEHIITNX
MMOCTPOCHU, STAIIbI 3aJa4

Ha MOCTPOCHUS, PEIICHUE 3a/1a4

Ha MOCTPOCHUE IIUPKYJIEM

W TUHEHUKOMN

DopMyJIUPOBATH ONIPEIEIICHUS -
OKPYKHOCTH, XOPJbl, TUAMETPA U
KacaTeJIbHOU K OKPY>KHOCTH.

N3yyaTh nX CBOMCTBA, IPU3HAKH,
MOCTPOCHUE YEPTEKEM.

HccnenoBath, B TOM YHCIE UCTIONbB3YS
1M (poBbIE PECYPCHI: OKPYKHOCTD,
BIIMCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH,
BIIMCAHHOW B yTOJI; pABEHCTBO OTPE3KOB
KacaTeJIbHbIX.

OBnasieBaTh MOHATUEM OMTUCAHHOM
OKPY>KHOCTHU TPEYI'OJIbHUKA.
®opmyMpOBaTh ITAIIBI 3a7a4

Ha MMOCTPOEHHE (MOCTPOEHUE,
JT0Ka3aTeIbCTBO, UCCIIEIOBAHUE),
IIPOBOJUTH 3a]1a4X Ha ITIOCTPOECHUE,
OCYILIECTBIISATH OCHOBHBIE IIOCTPOCHUS
IHUPKYJIEM U JIMHEUKOU.

3HAaKOMHUTBCS C UCTOPUEN Pa3BUTUS
FeOMETPHUHU, KIIACCUYECKUMHU 3a1a4aMHU
0 IOCTPOCHUU

[ToBTOpEHUE, 0000IICHME, 10 [ToBTOpeHue n 0600IICHHE PemaTs 33124, HIUTIOCTPUPYIOITHE CBI3H

CHUCTEMAaTH3allHs 3HAHUH OCHOBHBIX TIOHSITHI U METOJIOB MEXKTy pa3IMIHBIMH TEMaMH Kypca
Kypca 7 Kiacca

OBIIEE KOJIMYECTBO 102

YACOBIIO ITPOTPAMME
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8 KVIACC

HaszBanue paznena KomanuectBo OcCHOBHBIE BUJBI ICITEIILHOCTHU
OcHOBHOE coziepKaHUE
(Temnl) Kypca 4acoB oOy4Jaronuxcs
YeThIpeXyrobHUKU 22 [Tapamienorpamm, ero Mpu3HaKu N300paxaTh 1 HAXOAUTH HA YEPTE)KAX

U cBoucTBa. IIpsAMOyroyibHUK,
poMO, KBaApat, X MPU3HAKHU U
cBoricTBa. CpenHsst JIMHUS
TpeyronbHuka. Tpamenus.
PaBHoOenpennas Tpamnenus, ee
CBOMCTBA ¥ IPU3HAKHU.
[IpssmoyrosnbHas Tpaneuus.
CpenHsis TUHUS Tpanenuu.
Teopema @aineca. Teopema

O IIPONIOPLIMOHAIIBHBIX OTPE3KaX.
LlenTp mMacc TpeyroJibHUKA.
LlenTpanbHO-CUMMETPUYHBIE

burypol

YEThIPEXYTOJIbHUKH PA3HBIX BUIAOB U UX
AJIEMEHTHI.

DopMyIUPOBATH ONPEICIICHUS
napajeaorpamma, nIpsiMoyTroJibHUKA,
pomba, KBajsipaTa, Tparneinuu, paBHOOOKOM
Tparneuu, NpIMOyrojabHOW TpaNelnH.
Jloka3pIBaTh M UCIIOJIB30BATh

IIPU PELICHUH 3a/1a4 NIPU3HAKU U CBOICTBA
napajiesiorpaMmma, IpsiMoyrojibHUKa,
pomba, KBajpara, Tparneiru, paBHOOOKOH
Tpaneuuu, NpsIMOYTroJIbHOW TpaIelyH.
Jloka3pIBaTh U UCIIOJIb30BATh

IIpU PELIEHUU 3a7a4 TeopeMbl Dajeca

Y O IIPONOPLIMOHATIBHBIX OTPE3KaX.
DopMyJIUPOBATH U JJOKA3bIBATH CBOMCTBA
TOYKH NIEPECECUCHUS MEAUAH
TPEYroJIbHUKA; 10JIy4aTh IPEACTABICHUS
0 METOJI€ Macc, O CBSI3U C (PUBHKOM.
@opmMyNIUPOBATH ONIPEACICHUE

Y JOKa3bIBaTh CBOMCTBA LICHTPAIbHO-
CUMMETPUYHBIX QUTYP.
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PewraTe 3a1a4u ¢ UCIOJIB30BAHUEM
CBOMCTB U IIPU3HAKOB IIapajuIeIorpaMma.
IIpoBOIUTE AEIEHUE OTPE3KA HA PABHBIE
YaCTHU C MIOMOILBIO UPKYJISA U JIMHEUKHU.
Hcnonb3oBaTh HU(pOBbIE pecypChl

JUISL UCCIIEI0BAHUS CBOVCTB U3Y4aeMbIX

buryp u KoHpuUrypanui

IToxoOue

16

[TogoOue TpeyroJbHUKOB,
ko3 puIeHT moaoous.
[Tpu3Haku moo0wms
TPEYTOJIbHUKOB.
[Tpumenenue noao0us

IIPU pELIEHUH MTPAKTUYECKUX
3anay. Benenve nmoHsATHs
npeoOpa3oBaHus MOJ00MS

¥ I0TI00HBIX (hUryp

Haxonuth nmogoOHbIe TPEYTOJIbHUKA

Ha TOTOBBIX YEPTEkKaAX, YKA3hIBATh
COOTBETCTBYIOIINE MMPU3HAKH ITO00MSI.
OnpeaensTs napbl MOT0OHBIX
TPEYTrOJIBLHUKOB B TEOMETPHUIECKUX
KOH(pUryparusx.

Pemate 3aga4un Ha TOT00HBIE
TPEYTOJIBHUKH C TTIOMOIIBIO
CaMOCTOSITEILHOTO ITOCTPOCHUS YepTeKei
Y HaXOKJICHUS TI0JI0O0OHBIX TPEYTOJIbHUKOB,
C YKa3aHHEM ITPU3HAKOB ITOI00MSI.
[IpoBOANTH TOKA3aTEIBCTBA

C UCIIOJIb30BaHUEM MTPU3HAKOB MTOA00HS.
[TpuMeHSTh TOTyYCHHBIC 3HAHUS

MIPY PELICHUU T€OMETPUUECKUX

Y TIPAKTHYCCKUX 33J1a4.

3HaAKOMHTHCS C TTOHATHSIMHU
npeoOpa3oBaHus MO00MS U TOJO0HBIX

¢uryp
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[momane

16

IHousatue miomaan. CBorcTBa

IJI0IA]IeH TEOMETPUUECKUX QUTYD.

[Ipocreiimue Gpopmyisl

JUIS IUTOILAAH TPEYTOJIbHUKA,
napasuiegorpaMma, pomoa

u Tpaneuuu. [Inomaan nogo6HbIX

(uryp

DopMyJIMPOBATH CBOMCTBA IJIOIIA/IH,
BBISICHATH UX HarJsAAHbIA CMBICIL.
BriBOoUTH (pOpMYITBI TUTOIIATN
rapajieaorpaMmma, TpeyrojabHHUKa,
Tpaneuuu u3 GopMyJibl IO
NpSIMOYTOJIbHUKA (KBaapata).
Haxonuts miomaau duryp,
M300paXEHHBIX Ha KJIeT4aTon Oymare,
UCIOJIb30BaTh pa30MeHNe Ha YaCTH

U JOCTPOCHHUE.

HaxonuTs momaau mogo0HbIX GUryp.
BBIUKCIIATE IUIOMIAIHA Pa3InYHbIX
MHOTOYTOJIbHBIX (QUTYP.

Pewrate 3agaun Ha miomanp

C IPAKTUYECKUM COAEPKAaHUEM

Teopema IIudaropa
Y HayaJia TPUTOHOMETPHHU

18

Teopema Iludaropa. [lpumenenue
teopemsl [Tudaropa npu pemeHnn
MpPaKTUYECKUX 3a]1ay.
[IponopumoHanbHbBIE OTPE3KU

B IPSIMOYT'OJILHOM TPEYTOJIbHUKE.
CuHyc, KOCHHYC, TaHT€HC

Y KOTAHT'€HC OCTPOro yria
IPSIMOYTOJILHOT'O TPEYTOJIbHUKA.

Tpuronomerpudeckrne GyHKIAN
yriioB B 30°, 45° u 60°

3HAaKOMHUTHCS C UCTOPUEN TEOPEMBI
[Tudaropa.

JloxaspiBaTh Teopemy Iludaropa.
Jloka3bIBaTh COOTHOLICHUS MEXIY
MIPONOPLIMOHAIIBHBIMU OTPE3KAMU

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

Y IPUMEHATH UX IPU PEIIEHUN
reOMETPUYECKUX 3a7a4.

PewraTe 3a/1aun Ha MPUMEHEHHUE TEOPEMBI
[Tudaropa, B TOM uncie ¢ IpaKTUIECKUM
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COJIEPIKAHUEM.
OrnpenensTe OCHOBHBIE
TPUTOHOMETpUUYECKUE PYHKIIUU yTIia

C TIOMOIIIBIO TTPSIMOYTOJILHOTO
TPEYroJbHUKA, COCTABIATH TAOIUILY
3HAYCHUI TPUTOHOMETPUUECKUX (DYHKITUIH
JIJISl OCHOBHBIX YTJIOB.

[TpuMeHsITh MOTy4YeHHBIC 3HAHUS

Y YMEHHUS TPU PEIICHUN PAKTUYECKUX
3amay.

3HaAKOMUTHCS C UCTOPUECH Pa3BUTHUS
TPUTOHOMETPHUH

YT n YCTBIPCXYT'OJILHUKH,
CBA3aHHBIC C OKPYKHOCTBIO

20

BrniucanHnble v IEHTpAJIbHBIE YTIIBI,
YTOJl MEXAY KacaTeIbHOU

Y XOpZIOU. YTIIbI MEXKIY XOPJAaMHU
U CEKYIIUMHU.

BniucanHble U onuMcaHHbIC
YeThIpeXyrojabHuku. CBONCTBA

Y IPU3HAKU BIUCAHHOTO
YETBIPEXYTOJIbHUKA.

B3anmHoe pacnosioxkeHue qJByx
okpyxxHocTteil. Kacanue
OKpykHOCTEH. O01IHe
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM

dopmynupoBaTH OCHOBHBIE ONPEIEIICHHS,
CBSI3aHHBIE C YIJIaMU B Kpyre (BIUCAHHBIH
yTOJ1, IEHTPAIBHBIN yTOII).

HaxoauTe BrMcaHHbBIE YTJIbI,
OIMUPAIOIIUECS HA OJIHY IYTY, BRIUYUCISATH
YTJIbI C IOMOIIBIO TEOPEMBI O BIUCAHHBIX
yriiax, TEOPEMbI O BIIUCAHHOM
YETHIPEXYTOJIbHUKE, TEOPEMBI

O LIEHTPAJIbHOM YTJIE.

HccnenoBath, B TOM YKCIIE C TOMOIIBIO
U(POBBIX PECYPCOB, BIUCAHHBIC

Y OMIMCAHHBIE YEThIPEXYT OJIbHUKH,
BBIBOJIUThH UX CBOMCTBA U MPU3HAKH.
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Hcronp30BaTh 3TH CBOWCTBA U ITPU3HAKH
IIPU PELICHUH 3a/1a4

[ToBTOpEeHnue, 06001ICHHE, 10 [ToBTOpEHNE OCHOBHBIX MOHSITUIN Pemate 3a1auu, WILTIOCTPUPYIOIIHUE CBSI3U

CUCTEMaTH3alNs 3HAHUH ¥ METOJIOB KypcoB 7 U 8 KJ1accos, MEXIY Pa3IMIHBIMU TEMaMHU Kypca
0000111eHre 3HAaHUT

OBIIEE KOJIMYECTBO 102

YACOBIIO ITPOTPAMME
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9 KJIACC

ot 0 1o 180°. OcHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
dopMyIIbI TPUBEICHUS.

Pemenne TpeyronsaukoB. Teopema
KOCHHYCOB U T€OpEMa CUHYCOB.
Pemenne npaktuueckux 3aaad

C HUCMOJIb30BAHUEM TEOPEMBI
KOCHUHYCOB M TEOPEMBI CUHYCOB.
Tpuronomerpudeckue GopMyIbl
JUJIs1 TUTOIIAIA TPEYTOJIbHUKA,
napasuiesiorpamma.

®opmyna ['epona. Popmyia
IJIOIIAU BBITYKJIOTO
YEeThIPEXyTOJIbHUKA

HaszBanue paznena KonnuectBo OCHOBHBIE BUbI AEATEIBHOCTH
OcHOBHOE coziepKaHUE
(Temnl) Kypca 4acoB oOy4Jaronuxcs
Pemmenue TpeyroibHUKOB 22 CuHycC, KOCUHYC, TAHT€HC YTJIOB ®opmyupoBaTh ONpPEEICHUS

TPUTOHOMETPUUYECKHUX PYHKIIUHN TYIBIX
Y TIPSIMBIX YTJIOB.

CocTaBiaTh TaOIUIy 3HAUCHUH
TPUTOHOMETPUUYECKUX (DYHKIIHI

JIJ1s1 OCHOBHBIX yI10B OT 0 10 180°.
BBIBOIUTH COOTHOIICHUS MEXTY
TPUTOHOMETPUUYECKUMU () YHKIIHSIMHU.
BreiBouTh npocteiinime GopMyisl
MIPUBEJICHUS U3 TEOMETPUUECKHUX
COOOpaKECHHIA.

BBIBOIUTH TEOPEMY KOCHHYCOB U TEOPEMY
CHUHYCOB (C paiInyCOM OIUCAaHHOM
OKPY>KHOCTH).

Pewrate 3agaum o reomeTpun

C HCTOJIb30BAaHUE TEOPEM KOCUHYCOB

Y CUHYCOB, HAXOJIUTh PAJUyC ONMCAHHOU
OKPYKHOCTH.

Pemrate npakTuyeckue 3aj1ayu,
CBOASIIIMECS K HAXOXKIECHUIO PA3JIMUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA.

BbIBOIUTH TPUTOHOMETPUYECKHE
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(bopMyITBI AT TIJIOMIAAN TPEYTOIBHUKA,
napanienorpamMma, Gopmyiy ['epona,
(dbopMyIy TIOMIAU BBITYKIIOTO
Y4eTHIPEXyTOJbHUKA.

Pemrate 3aaun ¢ UCTIOJIB30BAaHUEM
W3yYEHHBIX TEOPEM U COOTHOIIICHUH.
Pemrate mpakTuyeckue 3a1a4u

Ha HAXOXKIACHUC ITI0Maan C MIPUMCHCHUCM

JTAHHBIX (HOPMYTT

[TogoOue TpeyrobHUKOB 12 Xop/ibl ¥ TOJO0OHBIE TPEYTOIBHUKH | JlOKa3bIBaTh TEOPEMBI O TIPOU3BEACHUH
B OKpY>KHOCTH. Teopema OTPE3KOB XOPJ, TCOPEMBI O IPOU3BEACHUU
0 IIPOU3BEJICHUH OTPE3KOB XOP/I, OTPE3KOB CEKYIIUX, TEOPEMY O KBaapaTe
TEOPEMBI O NIPOU3BEICHUHU KacaTeJbHOM, TeopeMbl UeBbl 1 MeHenas.
OTPE3KOB CEKYIIUX, TEOpEMa HccnenoBath, B TOM YUCIIE C TOMOIIBIO
0 KBaJpaTe KacaTeIbHOM. 1M (POBBIX pecypcoB, U3ydaeMble
[TpuMeHeHne Py PeIICHUH KoH(puryparum.
reoOMEeTPUUECKUX 3ajay. [IpumeHsATh JAHHBIE TEOPEMBI
Teopembl UeBbl 1 MeHenast. IIPU PELIEHUU TEOMETPUUYECKUX
[ToHsiTHE O TOMOTETHH 3a/1a4.
3HAaKOMHUTHCS C MMOHATHEM O TOMOTETHH,
C €ro NIPUMEHEHNUEM, B TOM UYHCIIE
B ITPAKTUYECKUX CUTYyaIHIX
Meton koopauHAT 10 YpaBHeHHE NPSIMON HA MNIOCKOCTH. OcBauBaTh NOHSITUE MPSIMOYTOJIBHOM

VYrnooii ko3 PuueHT
1 cBOOOHBINA YJICH, UX

CUCTCMbI KOOpAHWHAT, JCKAPTOBBIX
KOOpAHWHAT TOYKH.
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FeOMETPUYECKUN CMBICIL.
[TapannensHOCTH

Y IEPHEHIUKYIISIPHOCTD PSIMBIX
(uepes yrioBoit k03hGuIueHT).
YpaBHEHUE OKPYKHOCTH.
Haxoxnenue nepeceueHuii
OKPYHOCTEU U MPSAMBIX

B KoopauHaTtax. opmyna
pacCTOSHUS OT TOYKH J0 MPSMOM.
[Inowmane napamienorpaMmma

B KOOpAMHATAaX, IOHATHE

00 OpUEHTUPOBAHHOMN TUTOIIA/IH.
[IprumeHeHune MeTo1a KOOpAuHaT
B [IPAKTUYECKU-OPUEHTUPOBAHHBIX
r€OMETPUUYECKUX 3aJa4ax

BrIBOAUTE ypaBHEHUS HNPSIMOU

B KOOpJIMHATaX, ypaBHEHUE
OKPY’KHOCTH.

Beiaensats moaHbIA KBaApaT

JUI HAXOKJIEHUs LIEHTpa U paauyca
OKPY>KHOCTH I10 €€ YPaBHEHMUIO.
HaxoauTth TOYKM IepecedeHust MpsMBbIX
U OKPYXKHOCTEH B IIPSAMOYTOJIBHOU
CUCTEME KOOPAMHAT.

Pewrate 3a1aun Ha HAXOXKICHUE
pacCTOSIHUS OT TOYKH 10 IIPSMOM.
BeiBonuTh hopMyity miomaamn
napajuiesiorpaMma B KOOpAUHaTax,
3HAKOMUTHCS C IIOHATUEM
OPUEHTUPOBAHHOM IUIOLIA/H.
[IpuMeHATh METOA KOOPAUHAT

B [IPAKTUYECKA-OPUEHTUPOBAHHBIX
Ir€OMETPUYECKUX 3a/1a4aX, UCCIIEI0BATh
IIPUIIOKEHUS METOa KOOpAUHAT

B BBIYHCIIUTEIIBHOU MaTEMATHKE

U UHPOpPMATHKE.

Hcnonp30BaTh HUPPOBBIE PECYPChI
JUIS1 IOCTPOEHMS U UCCIIEOBAHNUN.
3HAKOMUTBCS C ICTOPUEN pa3BUTHUS
F€OMETPHUH, UCTOPUEH METOA
KOOpAUHAT
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Bexrtopsl

20

Bexkrops! Ha muiockocTu. CinokeHue
Y BEIYMTAHUE BEKTOPOB — MpaBuUiIa
TpeyroJjibHUKA U NapajieJorpamma.
YMHOXKEHME BEKTOPaA Ha YUCJIO.
Koopaunatel BekTopa. CroxxeHue
Y BEIYMTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpA Ha YHUCIIO

B KOOpJMHATAX.

[TIpuMeHeHue BEKTOPOB B (hU3HKE,
LEHTp Macc.

[TonsiTue o 6a3uce (Ha TUIOCKOCTH).
Paznoxenus: BEKTOpoB 1o 0asucy.
CxkansipHOo€ IpOU3BE/ICHHE
BEKTOPOB, TEOMETPUYECKUI CMBICI
Y BBIPa)KEHUE B IEKapTOBBIX
KoopauHaTax. JIuctpuOyTHBHOCTH
CKQJIIPHOTO MPOU3BECHHUS.
CxansipHoe pou3Be/ICHUE

U TIPOCIIUPOBAHUE.

[IpuMeHeHHEe CKaIspHOTOo
IPOU3BEICHHS] BEKTOPOB

JUIS1 HAXOKJICHUSI JIUH U YTJIOB.
Pemienune reometprueckux 3a1auq

C IOMOIIBIO CKAJISIPHOTO
IPOU3BEICHUS

BBOIWTH BEKTOPHI KaK HAIIPABIICHHBIC
OTPE3KH, UCCIIEI0BATh TEOMETPUYECKUM
(nepemenienue) u puanyeckuii (cumia)
CMBICJIBI BEKTOPOB.

3HaTh ONPENEIICHUS] CYMMBbI U Pa3HOCTH
BEKTOPOB, YMHOEHUS BEKTOPA HA YUCJIO,
MCCIIE1I0BAaTh TEOMETPUUECKUN

U (U3UYECKHUI CMBICI 3TUX OTEpalHil.
Pemate reoMeTpruyecKue 3a1a4u

C UCIOJIb30BAHHEM BEKTOPOB.
HccnenoBath CBsAI3b BEKTOPOB

C IOHATUSAMMU PABHOAECUCTBYIOLIEH CUII
Y pPaBHOBECUS CUJI, IPUMEHATH BEKTOPHI
K IIPOCTEUIINM 3a7ja4yaM MEXaHUKU

U CTaTUKH.

PacknaasiBaTh BEKTOP 110 IBYM
HEKOJIJIMHEAPHBIM BEKTOPAM,
PacCKJIaibIBATh BEKTOPBI CUII C IIOMOIIBIO
IIPOCLIUPOBAHUS U TPUTOHOMETPUUYECKUX
COOTHOILICHUM.

OnpenensaTe CKAIAPHOE IPOU3BEICHUE
BEKTOPOB I'€OMETPUUYECKH

Y B KOOpAWHATAX, JOKa3bIBATh
PABHOCHIIBHOCTb ONIPEIEIICHAN

Y JTUCTPUOYTUBHOCTH CKAJIIPHOTO
IIPOU3BEICHUS.
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BEIMuCIATE CyMMy, pa3HOCTD U CKAJIIPHOE
MIPOU3BEACHUE BEKTOPOB B KOOpAMHATAX.
[TpuMeHATH CKAIIPHOE TPOU3BEICHUE
JUTSI HAXOXKJICHUS JIJTUH U YTJIOB.
HccnenoBath CBA3b CKAISIPHOTO
MIPOU3BEACHUS M OPTOTOHAIBHOTO
IPOCIIUPOBAHUS, IPUMCHSITH B 3a7a4ax.
PemaThk reomeTprueckue 3a1auu

C IOMOIIBIO CKaJISIPHOTO MTPOU3BEICHUS.
PemaTh 3aa4un Ha MPaKTUUYECKOE
PUMEHEHHUE CKAISPHOTO MPUIIOKEHUS

B (pu3uke (BIYUCICHUE PAOOTHI

B MEXAHUKE)

JInrHa OKpy>KHOCTH
U TUIOIAIb Kpyra

16

[IpaBuIIbHBIE MHOTOYTOJIBHUKH,
BBIYMCIICHUE UX 3JIEMEHTOB.
Yuciio m v INIMHA OKPYKHOCTH.
JlmiHa 1yru OKpYKHOCTH.
Pannannas mepa yria.

[Imomans Kpyra v €ro 3JIEeMEHTOB
(cexTopa U CETMEHTA).
Brruucienue nepumMeTpoB

¥ Tiomaei Guryp, BKIOYAIONTUX
AJIEMEHTBI KpyTa

DopMyIUpOBaTh ONPEICIICHHUE
MPaBUJIbHBIX MHOTOYTOJIbHUKOB, HAXOJIUTh
UX DJIEMEHTHI.

[Tob30BaTHCS MOHATUEM JIJIMHBI
OKPY>KHOCTHU, BBEICHHBIM C TTIOMOILIbIO
MPaBUIIbHBIX MHOTOYTOJIbHUKOB,
ONPENENATh YUCTIO T, JJIUHY AYTH

U pailaHHYIO Mepy yria.

[IpoBOOUTH NEPEXO] OT PAAUAHHON MEPHI
yTriia K rpayCHON U HAa00OPOT.
OnpenensTe MIOMIAb Kpyra.

BeiBouTh (hopmyIibl (B rpatycHOI
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U pajiuaHHOM Mepe) AJis IJIMH JYT,
IUJIOLIA/IEN CEKTOPOB U CETMEHTOB.
BbraucasTh mionaam cioxHbIX QUryp,
BKJTIOUAIOIIMX 3JIEMEHTBI OKPYKHOCTH
(kpyra).

HaxonuTts momaau pa3nudHbIX GUryp
B 3a/1a4ax peajbHOMN KU3HU

JIBM>KEHMST IIIOCKOCTHU

10

[lenTpanbHast CHMMETPHA.
LlenTpaibHO-CUMMETPHUYHBIE
¢urypsl. [ToBopot. OceBas
cuMMmeTpusi. OUrypsl,
CUMMETPUYHBIE OTHOCUTEIBHO
HEKOTOPOM OCH.

[TapannenbHbIN IEPEHOC.
[lousTHe ABMKEHUS U €T0
cBoiicTBa. PaBeHcTBo huryp.
[IposiBiieHust cuMMeTpun

B IPUPO/IE, ’KUBOIIMCH, CKYJIBIITYpE,
ApXUTEKTYPE.

Komnozunuuy 1BUXeHHUI
(mpocTeie mpuMepsl).
[IprMeHEeHNE B TEOMETPUUECKUX
3a/adax

Paz6upats npuMepsl, HLTIOCTPUPYIOIITUE
MOHATHS JIBUXKEHUSI, IEHTPOB U OCEM
CUMMETPHH.

DopMyIUPOBATH ONPEACICHUS JBUKCHUS
IIJIOCKOCTH, TTapaJuIeIbHOIO TIEPEHOCa,
IOBOPOTA, LIEHTPAJIbHOM U OCEBOU
CUMMETPHH.

Jloka3bIBaTh UX CBOMCTBA, HAXOAUTH
HETIOJIBUKHBIC TOUKH, OCU CUMMETPHHU.
HaxoauTe HEHTpBI 1 OCU CUMMETPHUIA
npocTermux Guryp.

[IpuMeHATH TapaJIIEIbHbBIN ITEPEHOC

Y CUMMETPHIO IPU PENICHUA
F€OMETPUUYECKHX 3a/1a4.

Ncnonb3oBaTh HUGPOBBIE PECYPCHI

JUTS IOCTPOCHUM U UCCIIEJOBAHUI
npeoOpa3oBaHUM MIIOCKOCTH

Y KOMITO3UIIMH JBH>KEHUI.
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3HAaKOMHUTHCS C MTPOSIBICHUAMU
CUMMETPHUH B IPUPOJE, KUBOIIHUCH,
CKYJIBIITYPE, APXUTEKTYpE

[ToBTOpEeHnue, 06001ICHHE,
CHCTEMATH3aIIUs 3HAHUH

12

[ToBTOpEHNE OCHOBHBIX ITOHIATHH
¥ METOJIOB KYpPCOB 7—9 KJ1accoB,
000011IeHHE U CUCTEMATH3AIHS
3HAHUU

CB000/1HO ONIEPUPOBATH MOHATUAMM:
durypa, Touka, Ipsmas, yroi,
MHOTOYTOJIBHHK, paBHOOCIPEHHBIH

Y paBHOCTOPOHHUI TPEYTrOJIbHUKH,
NPSIMOYTOJILHBIA TPEYTOJIBHUK, ME/IHaHa,
OucceKTpuca U BEICOTA TPEYTOJIbHUKA,
napasuieJiorpaMm, poM0O, MPsIMO-yTOJIbHUK,
KBaJ[pat, Tpareus; OKpyKHOCTb,
KacaTeJIbHas; PaBeHCTBO U TI0J001e
Guryp, TpeyroJIbHUKOB; MAPAILICITHHOCTh
U TICPIICHANKYIISIPHOCTD TPSIMBIX, YTOJI
MEX]Ty PSMBIMH, CHMMETPHS
OTHOCHUTEJIFHO TOYKH U TIPSIMOU; JJINHA,
paccTosiHue, BEIMYMHA yTJIa, oMb,
nepumeTp.

Hcnonap3oBaTh GOpMYIIbL: IEPUMETPA

¥ TUIOMIA/I MHOTOYTOJIbHUKOB, JITUHBI
OKPY>KHOCTH U IIJIOLIAAH Kpyra, o0beMa
IPSIMOYTOJIBHOTO MapaieenuIesa.
CB0OOOHO ONEPUPOBATH MOHATHUIMU:
NpSIMOYTOJIbHASL CUCTEMA KOOPAUHAT,
BEKTOP; UCIIOJIb30BATh ATH MOHATHS
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JUISL IPEACTABIICHUS TAHHBIX U PEIICHUS
3aJlay, B TOM YHCJIE U3 IPYTUX YUYEOHBIX
IIPEIMETOB.

Pemrate 3a1a4un Ha TOBTOPEHHE OCHOBHBIX
MOHATUHN, WJUTHOCTPALIAIO CBA3EH MEXKIY
Pa3JIMYHBIMU YaCTAMHM Kypca.

Be16upath MeTo1 7151 peleHus 3aJauH.
[IpuMeHTh OTy4YEeHHBIE 3HAHUS

B CMEXKHBIX 00JIaCTAX, B MPAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4ax

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» HA YIVIYBJIEHHOM YPOBHE
B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemMeHHOM M(PPOBOM MHUPE BEPOSTHOCTh M CTATHCTHKA NMPHOOPETAIOT BCE
OOJIBITYI0 3HAYUMOCTH KaK C TOYKH 3PEHUS MPAKTHICCKUX MPUITOKCHHMA, TaK U UX POJIH
B 00pa3oBaHUM, HEOOXOJUMOM KaKIOMY uejoBeKy. Bospacrtaer uuciao mnpodeccui,
NpH OBJAQJCHHHM KOTOPBIMH TpeOyeTcss Xopoimnas ©Oa30oBas MOATOTOBKAa B O0JACTH
BEPOSTHOCTH M CTaTUCTHKH, TaKas IMOJTOTOBKA BayKHA JIJIS TIPOJOJDKEHUST 00pa30BaHUS
U JUUTS YCTICIITHON TPO(ECCHOHATBLHON Kaphephl.

Kaxp1ii 4emoBek MOCTOSSHHO MTPUHUMAET PEIICHHSI HA OCHOBE UMEIOIIUXCS Y HETO
naHHBIX. J[711 000CHOBAaHHOTO MPHUHSTHS PEIICHUS B YCIIOBUSIX HEJOCTaTKA WIIM N30BITKA
UHPOPMAIIMK HEOOXOAMMO B TOM YHCJIE XOpOIIO CHOPMHPOBAHHOE BEPOSITHOCTHOE
M CTaTHCTHYECKOE MbINUICHHe. VMEHHO TI03TOMY BO3HHKIA HEOOXOIUMOCTh
dbopMupoBaTh Y 00ydarImMuXcs QYHKIMOHATBLHYI0 TPAMOTHOCTD, BKITIOUYAIOIIYIO B CCOsI
YMCHHME BOCIIPUHUMATh M KPUTUUCCKU aHAIM3UPOBATh MH(POPMAIIUIO, PEICTABICHHYO
B pPa3IMYHBIX (opMax, MOHMMATh BEPOSTHOCTHBIA XapakTep MHOTHX pealbHBIX
IPOIIECCOB U 3aBUCUMOCTEMN, TPOU3BOAUTH MPOCTEHIIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4YeOHOM Kypc€ C OCHOBHBIMH NpPHUHIMIAMH cOOpa, aHaau3a
U TIPEICTaBIICHUs JaHHBIX M3 Pa3jIU4HbIX cdep KU3HU O00IIecTBa M TOCYyIapcTBa
npuoOIaer oOyyarolmuxcsi K OOIIEeCTBEHHBIM HWHTepecaMm. V3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBAET HAaBBIKM OpraHu3aldyd Iepedopa W TMOJAcCYeTa 4HCIa
BApMAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maeT MaremaTudeckuil (pyHmameHT s (GOpPMHUPOBAHUS KOMIICTCHITUN
B oOnactu WHPOpMATHKH M IHUQPPOBBIX TeXHOJOTWHA. IIpuM H3ydYeHHHM CTaTUCTHKU
¥ BEPOSITHOCTU 00O0TalaroTcs MpeICTaBIeHNUs 00yJYalolMXCcsi O COBPEMEHHON KapTHUHE
MHpa U METOJIaX €ro MCCleN0oBaHusA, (OpMUPYETCS TMOHMMAHUE POJU CTATUCTUKH KAk
MCTOYHUKA COIMMAIBHO 3HAYMMOW WHGOpPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C JaHHBIMH IIEJIISIMH B CTPYKTYpE MPOTPaMMbI y4eOHOTO Kypca
«BeposITHOCTB M CTATUCTHKA» OCHOBHOT'O 00IIIeTr0 00pa30BaHMs Ha YITyOJeHHOM YPOBHE
BBIJICNICHBI  CIIEYIONINE COAep)KaTenbHO-MeTonuueckue nuHuu: «lIpencraBnenue
JAHHBIX M ONKCATENbHAS CTATUCTUKAY, «BEepoITHOCTEY, « DIEeMEHTHl KOMOMHATOPUKI,
«BBenenue B Teopuro rpadoBy», «MHOKECTBay, «Jlorukay.

Conepxxanne muaun «lIpencraBieHue MaHHBIX W ONKCATEIbHAS CTATHCTHKA
CIIy’)KUT OCHOBOW JyIsi (hOPMHPOBAaHUS HABBIKOB pa0OTHI ¢ MH(OpMAIMEn: OT YTCHUS
W WHTEpIpeTanuu WHPOPMAIUK, MPEACTABICHHOW B Ta0NMIaXx, HAa JguUarpaMmax
u rpadukax, m0 cOopa, TPEACTABICHUS W aHAIW3a JAHHBIX C WCIOJIb30BAHHEM
CTAaTHUCTHYECKUX XapaKTePUCTHUK CpEeJHUX H paccenBaHus. Paboras ¢ maHHBIMH,
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oOydaromuecs: ydarcsi CYUTBIBAaTh M HMHTEPIPETUPOBATH JIAHHBIC, BBIJIBUraTh,
apryMeHTHUPOBATh U KPUTUKOBATH MPOCTEUIIINE THUIIOTE3bI, PA3MBILIUIATH HAJ[ (PaKTOpaMH,
BBI3BIBAIOIMMHM HW3MEHYMBOCTb, M OLECHHBAaTh MX BIUSHHE HA paccMaTpPUBAECMBbIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTHBHOE MpPEACTaBICHUE O CIy4YalHOM MW3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH U TEHACHLUW CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM I U3y4ECHUS
TEOPHUH BEPOSTHOCTEN. BONpIIOE 3HAUEHNE UMEIOT IPAKTUYECKUE 3a1aHUS, B YACTHOCTHU
OMBITHI C KJIIACCUHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[ToHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBIoNo100us CIy4yalHOTO COOBITHS.
[Ipu n3yyeHun yueOHOro Kypca o0ydaromuecs: 3HaKOMSITCSL ¢ IPOCTEHIIMMU METOAaMHU
BBIYKMCIICHUSI BEPOATHOCTEM B CIYyYalHBIX HKCIEPUMEHTAaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOJaMH, BEPOSTHOCTHBIMM 3aKOHAMH, ITO3BOJISIOUIMMU CTaBUTh
U peliath 0oJiee CIoKHbIE 3a/1auu. B yueOHbIN Kypc BXOJAT HayaldbHbIE MPEACTABICHUS
O CIIy4ailHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYarOIIMXCS
C MHOXKECTBAMHU M OCHOBHBIMH ONEPALMSAMU HaJ MHOYKECTBAMHU, PacCMaTpPUBAIOTCS
OpUMepbl TpUMEHEHUs TpadoB M DIEMEHTOB TEOPUU MHOXKECTB JUISl PEUICHUS
3a/lay, a TaKKe MCIOJIb30BaHUs B JIPYTUX MaTeMaTHYeCKUX Kypcax M Yy4eOHBIX
npeaMerax.

B 7-9 xnaccax uzyqaetcs yueOHblil Kypc « BeposiTHOCTB M CTaTUCTHKA», B KOTOPBIN
BXxoaaT pasmensl: «lIpencraBieHue aHHBIX W ONMCATENIbHAs  CTATUCTUKAY,
«BeposTHOCTE», «DneMeHThl KOMOWHATOpUKH», «BBeneHue B Teopuro rpadosy,
«MHuoxectBa» u «Jlorukay.

OO0miee uYKMCIO 4YacoB, PEKOMEHJOBAaHHBIX I M3y4eHUs YydeOHOTro Kypca
«BepositHOCTh M cTaTHcTHKay, — 102 4vaca: B 7 kimacce — 34 gaca (1 gac B Hezelmo),
B 8 kitacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 gaca (1 yac B Heneno).

Bo3morkHa KoppeKTHpoBKa 00IIEro Yrciia 4acoB, PEKOMEHI0BAHHBIX ISl U3yUYCHUS
y4eOHOTr0 Kypca, C Y4eTOM HHIUBHIYATBHOTO MOAX0/1a 00pa30BaTeNbHBIX OPTaHU3aIui
K Y[UIyOJIEHHOMY H3YYEHHMIO BEPOATHOCTM U CTaTHCTUKHM, B paMKax COOJIOIEHUs
TMTMEHUYECKUX HOPMATUBOB K HEJIEIbHON 00pa30BaTeIbHON HarpysKe.

COJEPKXAHUE OBYYEHMUA
7 KIIACC

[IpencraBienne JaHHBIX B BHJIC TAOJHII, [UAarpaMM. 3arlOJTHEHUE TaOJHIl, YTCHHUE
U TOCTPOEHUE CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX auarpamm. UteHue rpaukoB
peanbHBIX TpolieccoB. M3Bnedenwe wHoOpmanmmu W3 auUarpaMM W TaOwiI,
WCMOJIb30BAHUE U UHTEPIIPETALIUS TaHHBIX.

OnucarenbHasi CTaTHUCTUKA: cpeAaHee apudMeThuueckoe, MeJIuaHa, pa3Max,
HauOoJbIllee U HAUMEHbIIIEE 3HAYEHUS, KBAPTUIIU, CPEAHEE TapMOHHYECKOE, CpeaHee
FapMOHHUYECKOE YMCIIOBBIX JaHHBIX.
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IIpumMepsl ciryyallHOM U3MEHYMBOCTH IIPU U3MEPEHUAX, B MACCOBOM IIPOU3BOJCTBE,
TEHACHIH U CIy4allHble KoJeOaHusl, TPYNINUPOBKA JaHHBIX, IPEICTABICHUE CIIy4aiiHOU
M3MEHYMBOCTH C TMOMONIbIO JMAarpaMM, YacTOThl 3HAYEHWH, CTaTHCTHYECKas
YCTOMYHUBOCTb.

I'pad, Bepuinna, pedpo. Crenenp BepmuHbl. Yucio pedbep U cymmapHas CTEeHb
BepmivH. [lonarue o cBsa3ubix rpadax. [lytu B rpadax. Llenu u mukiasl. O0xon rpada
(ditniepoB myTh). IloHsiTue 06 opueHTHpoBaHHOM rpade. PemeHue 3agady ¢ MOMOIIBIO
rpados.

VYTBepknenuss W BbicKaspiBaHUs. OTpuULlaHHWE  YTBEPXKACHHS, YCIOBHBIE
yTBEpKJEHUs, 0OpaTHbIE U PABHOCWIIbHBIE YTBEPKEHHUS, HEOOXOJUMbIE U JOCTATOUHbIE
yCIIOBUS, CBOMCTBa W mpu3Haku. [IpOTHBOMOJIOXKHBIE YTBEPXKACHUS, J0KA3aTEIbCTBA
OT MPOTUBHOTO.

Crny4aliHblil SKCTIEpUMEHT (OIBIT) U cllydaiiHoe coObiTHe. BeposTHOCTh M yacToTa
ciy4aitHoro coObITHs. PoJib ManoBEpOSITHBIX M MPAKTUYECKH JTOCTOBEPHBIX COOBITHH
B IIPUPOJI€ U B OOIIIECTBE.

8 KJIACC

MHOX€eCTBO U TMOAMHOXECTBO. [IprMepbl MHOMKECTB B OKpY>KAalOIEM MHUPE.
[lepeceuenue u o0beAMHEHNE MHOXKECTB. Jluarpammsl Diinepa. YncioBble MHOXKECTBA.
[Ipumepsl MHOXKECTB M3 KypcOB aireOpbl W reomerpuu. [lepedncrnenue 31eMeHTOB
MHOKECTB C MOMOIIbI0 OPraHM30BAaHHOTO Tepedbopa U mpaBuiia yMHOXKeHuss. GopMyria
BKJIFOUEHUSI-UCKITIOUEHUSI.

OnemeHTapHble  coObITHA.  BepodaTHocTH  ciaydallHbIX  COOBITHI.  OMBITHI
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH. CiTydaitHbIi BHIOOD.

N3mepenue paccemBaHUsl 4YHUCIOBOro MmaccuBa. Jlucnepcuss W CTaHIApPTHOE
OTKJIOHEHHE YHUCJIOBOr0o Habopa. CBOMCTBA JUCHEPCHH M CTAHIAPTHOTO OTKIOHEHHS.
JlmarpaMMbl pacceMBaHUs ABYX HaOII0JaeMbIX BeIMunH. JInHEeHas CBA3b HAa TUarpaMmMe
paccerBaHusL.

HepeBo. [lepeBo ciyyaiiHOro 3KcriepuMenTa. CBOMCTBa AE€PEBbEB: €AMHCTBEHHOCTh
MyTH, CBSI3b MEXIY YMCIOM BepIIuH U uucioMm pedep. [lonstue o mmockux rpadax.
Pemenue 3a1a4 ¢ OMOIIBIO 1E€PEBHEB.

Jlornueckue coro3el  «M» uw  «MJIW». CBa3p  MeXay  JTOTHYECKUMHU
COI03aMHM U OIEpalUsMU HAJ MHOXECTBaMH. VICIOIb30BaHHE JIOTMYECKUX COO30B
B asire0pe.

Cnyyvaiinbie COOBITHUS KaK MHO’KECTBa AIIEMEHTaPHBIX COOBITHI.
[IpotuBomnonoxueie coObITHs. Omeparuu  Hax coObTHsIMH. DopMylia CIIOKCHUS
BEPOSATHOCTEM.

[IpaBuno yMHOMXEHHS BEPOATHOCTEW. YCIOBHas BepOsATHOCTh. [IpencraBneHne
CIIy4yallHOTO 3KCIIEpUMEHTa B BUJie JepeBa. HezaBucumebie cOOBITHS.
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9 KJIACC

KomMOunatopaoe mnpasBuino ymHoOxeHus. IlepectaHoBku u ¢akropuan. Ywucio
couetanuii u tpeyronbHuk llackans. CoiicTBa umcen couyerannii. bunom HproToHa.
Pemenue 3a1a4 ¢ MCNOIb30BaHUEM KOMOWHATOPUKHU.

'eomerpuueckass BeposiTHOCTb. CiywyaliHblii  BbIOOp TOYKM U3  (UTYpHI
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPYKHOCTH.

Hcneitanns. Yenex u Heyaada. Cepusi ucnblTaHud A0 nepBoro ycnexa. Cepus
ucneiTannii  bepuymnu. BepositTHocTH coOblTuii B cepun ucnbiTanuil  beprymiu.
Crny4aiiHblil BBIOOp U3 KOHEYHOIO MHOXECTBA.

CnyvailHass BelWYMHA W paclpelesieHHe BeposATHOcTeW. I[Ipumepsl citydailHbIX
BEJIMYMH. BakHple pacripeesieHuss — YUCiI0 NONBITOK B CEPUU UCIBITAHUN 10 IIEPBOrO
ycrexa M YUCIO YCIEeXOB B cepuu ucnblTaHuid  bepHymnm  (reomerpuueckoe
1 OMHOMHUAJILHOE PaCIIPEACIICHUS).

MaremaTudeckoe OXHUIAAHUE CIy4YahHOM BEIUYUHBL. DUZUYECKUUA  CMBICI
MaTreMaTH4ecKoro oxxuaanus. [IpuMepsl UCOIb30BaAHUS MATEMATUYECKOTO OXKUIAHUS.
Jucniepcuss #W  CTaHAAPTHOE  OTKJIIOHEHHME CiydyalHOM BenuuuHbl. (CBOICTBa
MaTeMaTUYECKOI0 OKUIAHUS U JUCIEpCUH. MaTtemaThuecKkoe OXUJIaHUE U JTUCIIEPCUs
U3YUYCHHBIX PACIPEACICHUN.

HepasenctBo UYeObimeBa. 3akoH OonblIMX yucena. MaTemMaTHueCcKHe OCHOBAHMS
U3MEpEeHUs BepoaTHOCTEN. Poib 1 3HaueHue 3aKoHa OONBIINX YHCEN B HAyKe, B IPUPOJIE
1 00I1I€CTBE, B TOM YHCJIE B COLMOJIOTHYECKUX 00CIET0BaHUSAX U B U3MEPEHUSIX.

INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIC peE3yNbTaThl OCBOCHHUS MPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 7 KJjacce.

Yurare wuHOpMAIMIO, TPEACTAaBICHHYIO B Tabnuiax, Ha JguUarpaMmmax,
NPEJICTABISATh JaHHBIE B BUJIE TAOJIHUII, CTPOUTH CTOJOMKOBBIE (CTOI0OYATHIC) U KPYTOBBIE
JIarpaMmbl 110 MacCUBaM 3HAYEHUU.

OnucelBaTh 1 UHTEPIPETUPOBATH PEATbHBIE YUCIOBBIE JAHHBIE, MPEICTaBICHHBIC
B TaOJIMIIaX, HA AMAarpamMMmax, rpaukax.

Hcnonb30BaTh 17151 ONKUCAHUS TAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CPEIHEE
apuMETHIECKOe, MeInaHa, HanOoJIbIIIee M HAMMEHbBIIIEE 3HAUCHHUSI, pa3MaX, KBapTHIIH.

NmeTp mpencraBieHUe O JIOTUYECKUX YTBEPKIACHHSX M BBICKA3BIBAHUSX, YMETh
CTPOUTH OTpHIAHU, (POPMYyIUPOBATH YCIOBHBIC YTBEPXKIACHHS MPHU PENICHUH 3ajad,
B TOM YHCJI€ U3 APYTHX YUYEOHBIX KypCOB, UMETh MPEJICTABICHUE O TEOPEMaX-CBOMCTBAX
U TeopeMmax-lpu3HaKax, O HEOOXOAUMBIX U JOCTATOUYHBIX YCIOBUSX, O METOJE
JI0KA3aTeNIbCTBA OT NPOTUBHOTO.

NmeTp mpencraBieHrne O CIIydallHOM M3MEHYMBOCTH Ha MpPUMEpPax pPe3yJbTaTOB
U3MEpPEHUM, 1eH, (QU3NUYECKUX BEIUYUH, AHTPONOMETPUYECKUX JAHHBIX, HMETh
MPEJICTABIEHUE O CTATUCTUYECKOW YCTOMYUBOCTH.
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Wcnonw3oBaTh 7151 ONKMCAHUsL TaHHBIX YaCTOThI 3HAYEHUM, TPYIIIUPOBATH JaHHBIE,
CTPOUTH TUCTOTPAMMBI TPYIITUPOBAHHBIX JaHHBIX.

Ucnonw3oBath Tpadsl s pelieHus 3a7ad, UMETh MPEJCTABICHUE O TePMHUHAX
Teopun rpadoB: BepiiuHa, pedpo, Lenb, UKI, NyTh B rpade, UMETh MPEIACTaBICHUE
00 06xoje rpada u 06 OpUEHTUPOBAHHBIX I'padax.

[IpeamerHbie pe3ysibTaThl OCBOCHUSI MPOrPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce.

OnepupoBaTh TOHITHUIMHU MHOXKECTBA, ITOJAMHOXKECTBA, BBHITIOJHATH OTICPAIIHH
HaJ MHOXXECTBAMHU: OOBCIAMHCHHE, MEPECCUCHHUE, MEPEUUCIATh JIEMEHTHI MHOXKECTB
C UCIIOJIb30BAaHUEM OpPraHM30BaHHOTO Tepebopa W KOMOWHATOPHOTO IpaBHIIa
YMHOXEHUSL.

HaxomuTe BEepOSTHOCTH CIOyYalHBIX COOBITHHA B CIyYalHBIX ONBITaX, 3Has
BEPOSTHOCTH DJICMEHTAPHBIX COOBITHI, B TOM YHCJIC B ONBITaX C PAaBHOBO3MOXHBIMH
AJIEMCHTAPHBIMHU COOBITHSMU, UMETh TIOHSITHE O CITy4aliHOM BBIOOpE.

OnuceiBaTh JIaHHBIE C TIOMOIIBIO CPEIHMX 3HAYCHUHW W MEp pacCCUBaHUS
(mucriepcuss M CTaHAAPTHOE OTKIOHCHHE). YMETh CTPOWTh W HMHTEPIPETHPOBATH
JUarpaMMbl PacCeMBaHHS, MMETh MPEACTABICHHUE O CBSA3M MEXIY HaOJII01aeMbIMU
BEJINYHHAMU.

Nmets mipeacTaBiaeHue o AepeBe, O BEpIIMHAX U pedpax JepeBa, UCIOIh30BAHUU
JEPEeBbEB MPU pEIIEHWH 3a7a4 B TEOPUH BEPOSITHOCTEH, B APYrUX YYEOHBIX
MaTeMaTHYEeCKUX Kypcax M 3ajiad U3 APYTuX YUeOHBIX IPEAMETOB.

OnepupoBaTh TOHSATHEM COOBITHS KaK MHOXKECTBA DJJIEMEHTapHBIX COOBITUH
CITy4alHOT'O OTIBITA, BBITIOJTHATD ONEPAIMK HaJl COOBITUSMHU, UCIIOIB30BaTh MPU PEIICHUN
3aj1a4 UarpaMMbl  Diiiepa, YHCIOBYIO TMPSIMYIO, TPUMEHATh (POPMYITY CIIOXKEHHS
BEPOSITHOCTEM.

[Tomp30BaThCs TPaBUIIOM YMHOXKEHHS BEPOSTHOCTEH, MCIIOJIB30BaTh JIEPEBO
JUISL TIPEACTABICHUS CIYYaiHOTO ONBITA MPH pemIeHuH 3aaa4. OnepupoBaTh MOHATHEM
HE3aBUCUMOCTH COOBITHI.

[IpeameTHple pe3ynbTaThl OCBOSHHS IMPOrPAaMMbI Y4eOHOro Kypca K KOHITY
oOydeHus B 9 kjacce.

[lonb30BaTbCsi KOMOMHATOPHBIM MPABHJIOM YMHOXEHHUS, HAaXOAUTh YHCIO
MIEPECTAaHOBOK, YNCIIO COYETAHUM, ITOJIb30BATHCSA TPEYTOJbHUKOM llackans nmpu permeHun
3a/1a4, B TOM YUCJIE HA BHIYUCIIEHUE BEPOSITHOCTEN COOBITHIA.

Hcnonp30BaTh MOHATHE T€OMETPUYECKON BEPOATHOCTH, HAXOAWUTH BEPOSTHOCTHU
COOBITHI B OMBITaX, CBSI3aHHBIX CO CIyYailHBIM BBIOOPOM TOYEK W3 TUIOCKOU (PUTYPHI,
OTpE3Ka, JJIMHBI OKPYKHOCTH.

HaxonuTth BepoOsSITHOCTH COOBITUIM B OMNbBITAX, CBS3@HHBIX C HCIBITAHUSIMU
110 JOCTUKEHHS IIEPBOr0 yCIIeXa, B CEPUSAX UCIBITAaHUN bepHysum.

86



Nmers mpencraBieHre O CIy4YaWHBIX BEJIMYMHAX M PACHO3HABATH CIy4YaWHbIE
BEJIMYMHBI B SIBIICHUAX OKPYXKAIOLIETO MUPA, ONEPUPOBATH NMOHATHEM «PACTIPEINECIICHUE
BEPOSITHOCTEW». YMETh CTPOUTH PACIPEACICHUS BEPOATHOCTEN 3HAYEHUM CIIyYalHBIX
BEJIMYMH B U3YUYECHHBIX OIIBITAX.

Haxomute MaremaTnyeckoe OXHUIAHUE U JUCIEPCUI0 CIY4YalHOM BEJIMYUHBI
10 PaCIpEeAEICHUI0, IPUMEHATh YUCIOBBIE XapAKTEPUCTUKU U3YUYEHHBIX PACIIPEACICHUN
NP PELICHUU 3a/1a4.

Nmers mnpenacraBieHWEe O 3aKOHE CIYYaWHBIX YUCEN Kak O MPOSBICHUH
3aKOHOMEPHOCTH B  CIy4alhHOM M3MEHYMBOCTH, IIOHUMAaTh MAaTEMATHYECKOE
000CHOBaHHME OJIM30CTU YacCTOThl U BEPOATHOCTU cOObITHS. MMeTh mpeacTaBieHue
0 pOJIM 3aKOHA OOJIBIITUX YKUCEN B IPUPOJIC U OOIIECTBE.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KIIACC

HaszBanwue paznena
(Tembl) Kypca

OcHoOBHOE COACPIKAHUC

XapaKkTepuCTHKA eI TeITLHOCTH
oOy4Jaronuxcs

[IpencraBiieHue JaHHBIX

[IpencrapieHre TaHHBIX B BUJIC
Ta0IuI, AUATPAMM.
3arojiHeHHE TaOJINI], YTCHUE
Y TIOCTPOCHUE CTOJTOUKOBBIX
(cTo0YaThIX) M KPYTOBBIX
JMarpaMm.

Utenue rpad)uKoB peaabHbIX
npoiieccoB. M3BnedeHue
uH(opMamK U3 quarpaMm
Y TaOJINII, UCIIOJIb30BAHHE

Y UHTEPIIPETALNS JAHHBIX.
[TpakTrdeckas padora

OcBauBathb crocoObl Pe/ICTaBICHUS
CTaTUCTUYECKHUX JAHHBIX U YUCIOBBIX
MAaCCHBOB C ITOMOIIIbIO TaOJIHII

U IHarpaMM C UCTIOIb30BaHHEM
aKTyaJbHBIX M BOKHBIX JAHHBIX
(memorpaduueckuie 1aHHBIE,
MPOU3BOJICTBO MPOTYKIIUH,
OOIIECTBEHHBIE U MPUPOIHBIC SIBJICHUS).
N3ydath MeTO b1 pa0OTHI C TAOJTUIHBIMU
U TpaUueCKUMHU MPECTaBICHUSIMU
JTAHHBIX C TTIOMOUIBIO0 IIU(PPOBHIX
PECYpPCOB B X0/ MTPAKTUUECKUX padOT

OnucarenpbHasg CTATUCTHKA 8

OmnucarenbHas CTaTUCTHKA:
cpeaHee apuMETHIECKOE,
MeJInaHa, pa3Max, HanOoJbIIIee

Y HauMEHBIIIee 3HAYCHUS, KBAPTHIIH,
CpeaHee TApMOHHYECKOE, CPETHEES
rapMOHUYECKOE YHNCITOBBIX JaHHBIX.
[IpakTrueckas padora

OcBauBaTh MOHATHS : YUCIIOBOK MACCHUB
(Habop), Mepa 1IeHTpa, B TOM YHUCIIC
cpeaHee apudMEeTHICCKOE, MEIMaHa,
JacTOTa 3HAYCHUS.

OnurchIBaTh CTATUCTHYCCKUEC JaHHBIC

C TTIOMOIIIBIO CPETHETO apUPMETHIECKOTO
1 MEJIMaHBI.
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Pewrate 3anaun.

N3yyaTh cBOMCTBA CPEAHUX, B TOM YHUCIIE
C IOMOUIBIO HU(POBBIX PECYPCOB, B XOAE
MPAKTUYECKUX padoT.

OcBauBaTh MOHATHUS: HAUOOJIbILIEE

Y HAMMEHbIIIEE 3HAYCHHS YUCIIOBOTO
MaccHBa, pa3Max, KBapTHJIb.

Pemats 3aga4un Ha BEIOOp criocoba
OMMCaHUs MaCCUBOB B COOTBETCTBUU

C IPUPOJOI JaHHBIX U LUETSIMHU
MCCIIEJOBAHUS, B TOM YHCIIE B XOJI€
IPaKTUYECKON paboThI

CnyqaﬁHa;I HN3MCHYHNBOCTD

[Ipumepsl ciydyaniHOU
VU3MEHYMBOCTU IPU U3MEPECHUSX,

B MAacCOBOM MPOU3BOJCTBE;
TE€HJCHLINU U CIIy4allHbIE
Kosie0aHus; TPYNIUPOBKA JaHHBIX,
IIPEACTABICHUE CIIyYalHOU
VU3MEHUYHUBOCTHU C MIOMOIIIBIO
JMarpamMM; 4acTOThl 3HAYEHU;
CTaTUCTUYECKAsl YCTOWYHUBOCTb.
[IpakTuueckas padbota

OnuceIBaTh JaHHBIE C TTOMOIIBIO
IPYHIUPOBKH, CTPOUTH TUCTOTPAMMEI,
BBIJIBUTATh MPOCTEHINNE TUTIOTE3BI.
OcBauBathb rpaduyecKue NpeICTaBICHUS
Pa3HBIX BUJIOB CIIy4alHOMN
M3MEHYMBOCTH, B TOM YHCJIE€ C HTOMOILBIO
M (PPOBBIX PECYPCOB, B XOJIC
MPAKTUYECKOMN pabOThI

Brenenue B Teopuio rpadon

I'pad, BepmuHa, pedbpo. CteneHpb
BepinHbL. Yucno pedep
¥ CyMMapHasi CTETICHb BEPIIHH.

OcBauBath MOHATHSA: Tpad, BEPIIUHBI
u peOpa rpada, crenens, myTh B rpade,
LEMNU U UUKIIbL, TyTh B rpade, MIoCKuii
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[TonsiTue o cBsI3HBIX rpadax.

[TyTu B rpadax.

Henu u nukisl. O6xox rpada
(HIEpOB MYyTh).

[Tonsitue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a7a4 ¢ moMoIbto

rpadoB

rpad, cBs3HbIN rpad, OpUEHTUPOBAHHBIH
rpad.

PemaTh 3a1au1 Ha MOMCK CYMMBI
CTeNeHel BepIluH rpada, Ha MOUCK
o0xoja rpada, Ha MOUCK NmyTel B rpadax.
Hcnonb3oBaTh rpadsl IpH peieHun
3aJ1a4y U3 ajareOpbl, FTeOMETPUH, TEOPUU
BEPOSITHOCTEH, APYTUX IPEIMETOB

Jloruka

VYTBepKIeHUs U BHICKA3bIBAHMUS.
OTtpunianue yTBepKJIeHHUs,
YCIIOBHBIE YTBEPKICHUS, OOpaTHbBIE
Y PaBHOCUJIbHBIE YTBEPKACHUS;
HEOOXOIMMBIE U IOCTATOYHBIE
YCIJIOBHSI, CBOMCTBA ¥ IPU3HAKHU.
[IpoTHBOMONOKHBIE YTBEPKICHUS,
JI0Ka3aTeNbCTBA OT IPOTHUBHOIO

N3y4aTe BUIbI yTBEPKICHUN

Y BBICKA3bIBaHUMU.

OcBauBaTh CI0COOBI TIOCTPOCHHUS
YCJIOBHBIX YTBEPKICHUM, JOKA3aTEIbHBIX
paccyxJieHul, opMyJIUPOBKH TEOPEM,
BBIPAXKAIOLUX CBOMCTBA U IIPU3HAKU,
METObl MATEMAaTUYECKUX TOKA3aTEIbCTB

BepositHOCTh 1 wacToTa
CITy4aliHOTO COOBITHS

City4aifHbIN SKCIIEPUMEHT (OTIBIT)
U CIIy4aifHOE COOBITHE.
BepositHOCTB M yacToTa
CIIy4aHOTO COOBITHS.

Ponbe MmanoBeposITHBIX

U TIPAaKTUYECKU JOCTOBEPHBIX
COOBITHI B IPUPOJIC U B OOIIICCTBE.
[IpakTrueckas padota

OcBauBaTh MOHATHS: CIIyYalHBIN OMBIT
U CIIy4aiiHOE COOBITHE, MAaJIOBEPOSTHOE
Y IPaKTUYECKHU JOCTOBEPHOE COOBITHE.
N3yyaTh 3HAYUMOCTh MAJIOBEPOSITHBIX
COOBITHI B MPUPOJIC M OOIIECTBE

Ha BOXHBIX IpUMEpax (aBapuu,
HECUYACTHBIE CITy4au, 3alluTa
nepcoHanbHOM nHpopManmu, nepegaya
JTAHHBIX ).
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N3yyath posib KIIACCUYECKUX
BEPOSITHOCTHBIX MOJIeJiel (MOHETa,
UrpajibHasi KOCTh) B TEOPUU
BEPOSATHOCTEM.

Habmtonath 1 u3yyath 4acTOTY COOBITHIM
B MPOCTHIX IKCIIEPUMEHTAX, B TOM YHCJIC
C IOMOIUIBIO IU(POBBIX PECYPCOB

[ToBTOpEHue, 06001IeHKE, 5 [IpencraBnenuie JaHHBIX. [ToBTOPSITH U3YYEHHOE U BHICTPAUBATh
CHUCTeMaTU3alINs 3HAHUM OnucarenbHasi CTATUCTHUKA. CHUCTEMY 3HAHUMU.
BeposiTHOCTH CiydaitHOTO Pemrate 3a1aun Ha IpeCTaBICHHUE
COOBITHS. Y OIIMCAHUE TAaHHBIX C [IOMOIIIBIO
MHoO»xecTBa U MOAMHOKECTBA. V3YYECHHBIX XapAKTEPUCTHK,
DnemMeHThI Teopuu rpadoB npejcTaBieHrne nHpopMaIu
C MIOMOIIIbIO TpadoB.
OO6cyxaaTh MpUMEPHI CIYYalHBIX
COOBITHIA, MaJIOBEPOSITHBIX U MMPAKTUYECKH
JIOCTOBEPHBIX CIYYAMHBIX COOBITHIH, UX
POJIM B IPUPOJE U )KU3HU YEIIOBEKA
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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8 KVIACC

Ha3zBanue pa3znena KommuectBo XapakTepucTHKa JeATEIbHOCTH
OcHOBHOE coziepKaHUE
(Temnl) Kypca 4acoB oOy4Jaromuxcs
[ToBTOpenue kypca 7 kinacca 3 [IpencraBnenne JaHHBIX B BUJE [ToBTOPATH N3YYCHHOE U BHICTPAUBATh
TaOJUI] ¥ TUarpamm. CHCTEMY 3HaHUIA.
OnwucarenpHasi CTATUCTHUKA. Pemrate 3a1aum Ha peicTaBIecHUE
CnyuyaitHasi ©3MEHYUBOCTb. Y OIMCAHUE TaHHBIX C TIOMOIILIO
Crnyuyaiiapie COOBITHSI. U3YYCHHBIX XapaKTePUCTHUK.
BeposiTHOCTH M 9acTOTHI. Pemrate 3amaun Ha ipeICTaBICHNE
DJIeMEHTHI TEOPUH MHOXKECTB. IPYNIUPOBAHHBIX JAHHBIX U ONTMCAHUE
DJeMeHTH Teopuu rpadoB CITy4aliHOW M3MEHUYHUBOCTH.
Pemrate 3aaun Ha onpeieNieHNe YacTOThI
CITy4alHBIX COOBITUH, 00CYXKIEeHNE
IIPUMEPOB CIyYaiHBIX COOBITHH, 3a1a4u
Ha OTMCAaHNE MHOKECTB U TIPEICTABICHHE
nHpopManmu B Buje rpadoB
MHuosxecTBa 4 MHO0X€ECTBO U TIOJMHOKECTBO. OcBauBaTh MOHSATHS: MHOXECTBO,

[IpuMepbl MHOXKECTB

B OKPY’KaIOIleM MHUE.
[lepeceuenue u oObeAUHEHUE
MHOKeCTB. J{narpammel Ditnepa.
YucioBbIE MHOKECTBA.
[TpumMepbl MHOKECTB U3 alreOphI
Y TEOMETPHH.

MTOJIMHOKECTBO, BKIIFOUCHHUE,
nepecevyeHue U 00beIMHEHNE MHOYKECTB,
YHCJIOBBIC MHOYKECTBA, YHCIIOBBIC
MIPOMEKYTKH.

Pemate 3amaun ¢ momompio popmyin
BKJTFOUCHUS -UCKITIOUCHHUS
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IIepeuncnenue 31eMEHTOB
MHOKECTB C IIOMOIIIbIO
OpraHU30BaHHOTO Miepedopa

Y IIpaBuia yMHOXeHUs. DopMmya
BKJIFOUEHUS -UCKITIOYESHUSI

BepositHOCTS CiiydaitHOT o
COOBITHS

DneMEeHTapHbIE COOBITHS.

BepositHOoCcTH Clty4aitHBIX COOBITHH.

OnBITHI ¢ PABHOBO3MOXKHBIMHU
AJIEeMEHTAPHBIMU COOBITHSIMHU.
Crny4alinblil BEIOOD.
[Ipaktuueckas pabota

OcBauBaTh MOHSITHUA: JJIEMEHTAPHOE
coObITHE, CITydyaiiHOE COOBITHE KaK
COBOKYITHOCTb OJIarOTMPUSITCTBYIOIIUX
AIIEMEHTAPHBIX COOBITUH,
PABHOBO3MOKHBIE AJIEMEHTapHBIE
COOBITHSI.

Pemrate 3a/1aun Ha BBIYHUCIICHHE
BEPOSITHOCTEN COOBITHIA

10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITUI CITy9aifHOTO OITBITA.

Pemrate 3a7aun Ha BEIYKMCIICHUE
BEPOSTHOCTEH COOBITHI B OTIBITAX

C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU, B TOM YHUCJIE€ C TOMOIIIBHIO
KOMIIbIOTEPA.

[IpoBOANTE K U3yYATh OIBITHI

C PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIMU
COOBITUSAMH, B TOM YHCIIE

C UCTOJB30BaHUEM MOHET, UTPATbHBIX
KOCTEU U JPYTUX MOJIEJIEH B XOJI€
MPaKTUYECKON pabOThI
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OmnucarenpHas CTATUCTHUKA.
PaccenBanune naHHbBIX

HN3mepenue paccenBanus
YUCIIOBOI0 MaccuBa. /ucnepcus

Y CTaHJAPTHOE OTKJIOHEHUE
yuciaoBoro Habopa. CBolicTBa
JUCIIEPCUN U CTAHIAPTHOTO
OTKJIOHEHMUS.

JlnarpamMmBbl paccerBaHUs JBYX
HaOJIr01aeMBIX BeIUYUH. JInHeHas
CBS3b HA IUarpaMMe€ pacCEUBaHUS.
[IpakTuueckas padora

OcBauBaTh MOHITHS : TUCTIEPCUS

U CTaH/JapTHOE OTKJIOHEHHE,
UCIIOJIb30BaTh 3TH XapaKTEPUCTUKHU
JUUISL OTICAHUS PACCeUBAHUS JJAHHBIX.
BoeiaBurath runoTesbl 00 OTCYTCTBUM
WJIU HAJTUYUH CBSA3M 10 JUarpaMmam
paccerBaHUsL.

CtpouTth AUArpamMMbl pacCeuBaHUs

10 UMEIOIIIUMCS TaHHBIM, B TOM YHCJIE
C TIOMOIIIBIO ITU(PPOBBIX PECYpPCOB

Brenenue B Teoputo rpadon

Hepeso. [lepeBo ciryyaliHOTO
skcnepumeHTa. CBoiicTBa
J€PEBBEB: EINHCTBEHHOCTD MYTH,
CBSI3b MEK/1y YMCJIOM BEPILHH

u yrciioM pedep. [lonsTue

o Tuiockux rpadax. Pemenue 3agau
C IOMOIIIBIO IEPEBHEB

OcBauBaTh MOHATHSI: ICPEBO Kak rpad
0e3 1MKIIa, BUCAYAs BEpIIMHA (JIUCT),
BETBb JIEPEBA, ITyTh B IEPEBE, TUAMETP
JepeBa.

N3yuath cBOMCTBA JIepeBa:
CYILIECTBOBAHUE BUCSYEH BEPUINHBI,
€AUHCTBEHHOCTb ITyTH MEXK1Y IBYMSI
BEPUIMHAMH, CBSI3b MEXKIY YHUCIOM
BEPIITNH 1 YUCIIOM pebep.

PewraTe 3amaun Ha OUCK

Y MIEPEUYUCIICHUE TyTEN B IIEPEBE,
oIpeJieNIEHUEe YucIia BEPILIUH Uiu pedep
B JIEPEBE, CBOMCTBA IUIOCKUX TpadoB

Jlornka

Jlornueckue coro3bl «1» n «JIN».
CBs13b MEX Yy JIOTHYECKUMU

N3ydaTh METONBI U CTPYKTYPY
MAaTEMaTHYECKUX YTBEPKICHUM,
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COI03aMU U OTIepalUsIMU
HaJI MHO)KCCTBaMH.
HMcnonp3oBaHME TOrHYECKUX
COIO30B B ajireope

COJEpKALIUX JIOTUYECKHUE COIO3HI.
OcBauBaTh UCIIOJIB30BAHKE JTOTHUECKUX
COIO30B IIPU IIOCTPOECHUU CUCTEM

Y COBOKYITHOCTEUW ypaBHEHUM

Y HEPABEHCTBO OT IIPOTUBHOTO

Onepaiuu Hajg CAy4ailHbIMU
cobobiTusaAME. CrioskeHue
BEPOATHOCTEM

CrnyyaitHbie COOBITHS KaK
MHOECTBA DJIEMEHTAPHBIX
COOBITHH.

[TpoTHBOMOIOKHBIE COOBITHS.
Onepanuu Hajl COOBITUSMH.
dopMyJia CII0KEHUS BEPOATHOCTEN

OcBanBaTh ITOHATHS: B3AUMHO
MIPOTUBOIIOJIOKHBIC COOBITHSI, OTICPAITUT
HaJ COOBITUSIMH, OOBETUHECHHUE

U IepecevYcHre COOBITHI, COBMECTHBIC

Y HECOBMECTHBIE COOBITHSL.

N3yuyath T€OpEMBI O BEPOSITHOCTH
oObeuHEeHs IBYX COOBITHH ((hOopMYITBI
CJIO)KEHHUSI BEPOSITHOCTEN ).

PemraTe 3a71a4n, B TOM 4HCJIE TEKCTOBEIE,
Ha BBIYUCIICHUE BEPOSTHOCTEH
00BEIMHEHUS U TIepeCceUeHUs COOBITUI
C MOMOUIBIO YMCIIOBOM MPSIMO,
auarpamm Dilnepa

YciioBHasE BEPOSITHOCTb,
YMHOKEHHUE BEPOSTHOCTEM,
HE3aBUCHMbIE COOBITHUS

[IpaBuinoO yMHOXEHHUS
BEPOSITHOCTEU. Y CIIOBHAS
BEPOSATHOCTb.
[IpencraBieHue Ciy4yaiHOTO
DKCIIEPUMEHTA B BUJIE J€pPEBa.
HezaBucumbie coObITUs

OcBauBaTh MOHSITHUS: TTPABUIIO
YMHOKEHHSI BEPOSITHOCTEM, YCIOBHAS
BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
JIEPEBO CIIYYaWHOT'O OIIBITA.

Pemate 3a1aum Ha onpeaeneHue

Y CBOMCTBA HE3aBUCUMBIX COOBITHH.
Pemate 3a1a4n Ha MOUCK BEPOATHOCTEMN
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C UCIIO0JIb30BaHNEM ACPCBA cnyqaﬁHoro
OIIBITa

[loBTOpEHue, 06001IeHNE, 5 PaccenBanue JaHHBIX B YMCIOBBIX [ToBTOPATH U3YYEHHOE U BBICTPAUBATh
cCUCTeMaTH3allvs 3HaHUH maccuBax. Onepanuu CHCTEMY 3HaHUIA.
Ha/I MHOXKECTBAMHU U COOBITHUSIMHU. Pemrate 3a1auu Ha peicTaBIcHUE
BeposaTHocTh cirydaitHOTO Y OIMCAHUE TaHHBIX C TIOMOIILIO
coObIThsA. CIOKEHHE U YMHOKEHUE | M3YyYEHHBIX XapaKTEPUCTHK.
BEPOSITHOCTEH. Pemrate 3aauu ¢ npuMeHeHueM rpados.
JlepeBbs U TIOCKHUE Tpadbl Pemrate 3aaun Ha HaXOXKICHUE
BEPOSTHOCTH CITYJaitHOTO COOBITHS
10 BEPOSTHOCTSIM DJIEMEHTaPHBIX
COOBITHUH.
PemaTh 3a7aun Ha HAXOXKICHHE
BEPOSTHOCTEW 00BEINHEHHS
¥ [IepeceveHus COObITUH, B TOM YHUCIIe
HE3aBUCHMBIX, C UCIIOJIH30BAHUEM
rpauyeCcKuX MpeCTaBICHUI
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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9 KJIACC

HazBanwue paznena KomnunuectBo XapaKkTepuCTHKA eI TeITLHOCTH
OcHOBHOE coziepKaHUE
(Temnl) Kypca 4acoB oOy4Jaronuxcs
[ToBTOpeHue kypca 8 kimacca [IpencrapieHne TaHHBIX. [ToBTOPATH N3YYCHHOE U BHICTPAUBATh
OnucarenpHasi CTATUCTHKA. CUCTEMY 3HAHUH.
Onepanuu HaJi COOBITUSMMU. PemiaTs 3a/1a4u Ha NpeICTABICHUE
He3aBucuMoCTh COOBITHH. 1 ONMCAHHE JTaHHBIX.
JlepeBbs U TUIOCKHE Tpad Pemiats 3a1a4n Ha HAXOXKICHHUE
BEPOSITHOCTEH 00bETMHCHUS
U TIEPECEUCHUS COOBITUH, B TOM YHUCIIC
HE3aBUCHMBIX C HCITOJb30BaAHUEM
rpauyYeCcKuX MpeICTaBICHUN U IepeBa
CITy4alfHOT'O OITbITa
DneMeHThl KOMOMHATOPHUKHU 6 KombunaTopHoe npaBuiio OcBauBaTh MOHATHS: KOMOMHATOPHOE

yMHOkeHHUS. [lepecTaHOBKHM

U (hakTopHAall.

Hucno coueTaHuit U TPEYTOJIbHUK
[Tackans. CBoiicTBa yncen
couyeranuii. buanom HerotoHa.
Pemenue 3a1au ¢ ncnosib30BaHUEM
KOMOWHATOPUKHU

MIPaBUJIO YMHOKEHHUS, YIIOPSAI0YEHHAs
napa, Tpoika 00bEKTOB, IEPECTAHOBKA,
dakTopua 4ncia, CoueTaHue YUCIO
coueTaHui, TpeyronpHuk [lackans.
Pewrate 3a1a4um Ha nepedncieHue
KOMOUWHAIMH, KOJTMYECTBA DIEMEHTAPHBIX
COOBITUI, HAXO0XK/IEHUE BEPOSTHOCTEN
COOBITUI C TPUMEHEHUEM
KOMOHMHATOPUKH, B TOM YHCIIE

C UCITOJIb30BaHUEM TPEYTOJIbHUKA
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ITackaus.

Pemrate 3a1aun Ha MpUMEHEHUE YUCIIa
coueTaHuil B anredpe (CokparieHHoe
yMHOKeHue, ounom HproToHa)

I'eomeTpuueckas
BEPOATHOCTD

['eomeTpuueckast BEpOSITHOCTb.
Crny4daliHbIil BBIOOp TOUKHU

u3 (pUrypsl Ha MIOCKOCTH,

U3 OTpe3Ka, U3 AYT'H OKPY>KHOCTH

OcBauBaTh NOHITHE T€OMETPUUECKOM
BEPOATHOCTH.

Pemats 3a71aun Ha HaxOXJeHUE
BEPOSITHOCTEHN B OTBITAX, IPEICTABUMBIX
Kak BBIOODP TOYEK U3 PUTYpPHI

Ha IUTOCKOCTU (MHOTOYTOJIbHUKA, KPYTa),
U3 OTpEe3Ka WU AYTH OKPYKHOCTH,

U3 YHCIIOBOTO IPOMEKYTKA

Ucnerranusa beprynum

HcneiTanusa. Ycnex u Heynaua.
Cepust ucnbITaHU JO MEPBOTO
ycrexa.

Cepus ucnsiTanuii bepuysm.
BepostHOCTH COOBITHIA B cCepun
ucnblTanui beprymm.
CrydaiiHbIil BBIOOp M3 KOHEYHOTO
MHOKECTBA

OcBauBaTh MOHATHS: UCTIBITAHKE,
AJIIEMEHTAPHOE COOBITHE B UCTIHITAHUU
(ycmex u Heyjaya), cepusi UCTIBITAHUMH,
HACTYIUICHUE MIEPBOTO ycrexa (Heyaaun),
cepus ucnbliTanui bepHyIun.

Pemiate 3amaum Ha HaXOXKIEHUE
BEPOSITHOCTEN COOBITHII B CEPUU
WCIIBITAHUH J0 TIEPBOTrO yCIIEeXa.
Pewrate 3a1aun Ha HAXOXKIECHUE
BEPOSTHOCTEH COOBITHIA

B CEpUH HCIIBITAHUN bepHymu,

B TOM YHUCJIE C TOMOIIbIO HUPPOBBIX

pecypcoB
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CiyuaiiHasi BeIMUMHA

CiyyaiiHasi BeIMUMHA

Y pacupeiesieHue BEPOSITHOCTEN.
[IpumMepsl cirydaiiHBIX BEITUYUH.
Baxxnble pacnipenesieHus — YUCio
NOMBITOK B CEPUU UCTIBITAHUN

JI0 TIEPBOTO yCIE€Xa U YUCIIO
YCIEXOB B CEPUU UCTIBITAHUI
bepnyiinu (reometpuyueckoe

1 OMHOMUAIBLHOE pacTpe/IeICHMS)

OcBauBaTh NOHATHUSA: CITy4alHas
BEJINYKMHA, 3HAYCHUE CITYYalHOU
BEJINYMHBI, PACIIPEICIICHUE
BEPOSATHOCTEM.

N3yuatrh, B TOM YHCIIE C TOMOUIBIO
U(POBBIX PECYPCOB, U 0OCYkKIATh
IIPUMEPBI TUCKPETHBIX U HEMPEPBIBHBIX
CIIy4ailHBIX BEJIMYMH (B TOM YHCIIE POCT
Y BEC YEJIOBEKA, YACIECHHOCTh HACEIICHUS,
CTOMMOCTB TOBAPOB U YCIIYT), CIIy4alHbIX
BEJINYUH, CBSI3aAHHBIX C N3yYEHHBIMH
CIIy4aiiHBIMH OIIBITAMM

Yucnosbie XAPaAKTCPUCTUKHU
CﬂyqaﬁHBIX BCIIMYNH

MaremaTnueckoe 0K1uJaHnue
CIIy4YallHOM BEJIMYUHBI.
OU3NYECKUN CMBICIT
MaTeMaTU4YECKOTO OKUJAHUS.
[IprmMepsbl UCTIOB30BaHUS
MaTeMaTHYECKOr0 OKUIAHUS.
Jucnepcus u ctaHgapTHOE
OTKJIOHCHUE CIIyYalHOU BEJIMYUHBI.
CBoiicTBa MaTEMaTUYECKOTO
0XUJAHUS U JUCTIEPCUMN.
MaremaTtnueckoe 0)KUJaHNue
Y IACTIEPCUS U3YUEHHBIX
pacrpeeneHuit

OcBauBaTh MOHATHS: MATEMATUYECKOE
0’KUJIaHUE CIIYYAHOW BEJIUYUHBI,
JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHHE
CJIy4alHOM BEJIMYWHBI.

Pemrate 3a/1aun Ha BBIYUCIICHHE
MaTeMaTH4YEeCKOTO OXKUJAHUS

Y TUCIIEPCUU JUCKPETHOM CITyYalHOU
BEJIMYMHBI 110 33 ITaHHOMY
pacIpeeseHUI0, B TOM YUCIIe 3a/1a4,
CBSI3aHHBIX CO CTPAXOBAaHUEM

Y JJIOTEPESIMHU.

3HAaKOMUTHCSI C MATEMATUYECKUM
0’KUJAHUEM H JUCTIEPCUEN HEKOTOPBIX
pacnpeneneHui, B TOM YUCIe
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pacnpeneseHus CIy4aiiHON BEJIMYUHbL
«UHCIIO YCIIEXOB» B CEPUU UCIIBITAHUN
bepnyinu

3aK0H OOJIBIIIUX YHUCEN

Hepasenctso YeObImeBa. 3akoH
OOIBIINX YHCEI.
MareMaTHuecKre OCHOBaHUS
U3MEPEHUST BEPOSTHOCTEH.

Ponb 1 3HaueHHne 3aK0HAa OOJIBIINX
quceN B HAyKe, B MPUPOJIC

1 00IIIECTBE, B TOM YHCJIE

B COIIMOJIOTMYECKUX
00CJIeIOBaHUAX U B U3MEPEHUSAX

W3y4aTh 9acTOTy COOBITHS

B IIOBTOPSIOITUXCS CITy4alHBIX OMBITaX
KaK CIyYalHYI0 BEIIMUUHY.
3HAKOMHUTHCS 3aKOHOM OOJIBIINX YHCET
KaK MaTEMaTHYECKUM BBIPAKCHUE
CTAaTHCTHYECKOW YCTOWYUBOCTH YaCTOT
U CPEJIHUX 3HAYCHUH.

Pemarth 3aaun Ha U3MEPCHUE
BEPOSITHOCTEH C TTIOMOIIBIO YacTOT.
OOcyx)aaTh poJib 3aKOHA OOJIBIIIMX YUCE
B 000CHOBAaHMH YaCTOTHOT'O METOIa
U3MEPCHHUS BEPOSTHOCTEH, B IPUPOIC
U B 00II[ECTBE

[ToBTOpEeHUe, 00001ICHME,
cUcTeMaTHh3alusa 3HaHUH

BepositHOCTH CllyyaliHBIX
COOBITHIA.

DneMeHThl KOMOUHATOPHKH.
Cepus ucnbiTanuii beprymiu.
CrnyyaiiHble BETUUHHBI

Y pacIpeIeIICHUSI.

UucnoBble XapaKTEPUCTUKU
CIIy4yalHbBIX BEJIMYUH. 3aKOH
OOJIBLINX YK CEN

IToBTOPSITH N3YYEHHOE U BHICTPAUBATh
CUCTEMY 3HAHUMU.

Pemate 3a1a4un Ha HAXOXKACHHUE
BEPOATHOCTEU B CEPUAX
HE3aBUCUMBIX HCITBITAHU,

B TOM YHCJIE C TOMOLIBIO
KOMOMHATOPHBIX (pakTOB U HOpMYII.
Pemate 3agaun Ha onpeiesieHue
CBOWCTB PacCIpeICIICHUN,
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HaxO0KJICHHE MAaTEMAaTHYECKUX
O’KUJAHUU U JUCTIEPCUN U3YUYECHHBIX
pacupencaeHui.

OO0cyx1aTh pOJIb 3aKOHA OOJIBIINUX YUCETT
B HayKe, B IPUPOJIE U B OOLIECTBE

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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