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IHHosicuuTeIbHAA 3aNIMCKA
[Tpu peanuzamnuu mporpaMMbl OYIyT YITCHBI ICUXOJOTUUECKHE 0COOCHHOCTH
obyuaromuxcs ¢ 3[1P (Bapuant 7.1):
- 3aTPYAHEHUS B YCBOCHUH YUEOHBIX TPOTPaMM, 00YCIOBICHHBIC HEIOCTATOYHBIMHU
MO3HABATEIILHBIMU CITIOCOOHOCTSIMU, CHEITU(UIECKUMH PACCTPOUCTBAMHU
TICUXOJIOTHYECKOTO Pa3BUTHS (IIKOJIBHBIX HABBIKOB, PEYH U JP.);
- HAPYIICHUSIMU B OpTaHU3AINH JISITSTLHOCTH /I TTOBEICHUS;
- HEJIOCTATKU B (DOPMUPOBAHHUH BBICIINX TICUXUIECKUX (QDYHKITUH;
- 3aMEJJICHHBIN TeMTI JIM00 HEPABHOMEPHOE CTAHOBJICHHUE ITO3HABATEIIBHON
NEeSATeTLHOCTH, TPYTHOCTH MPOU3BOJIBLHON CaMOPETYJISIINH;
- BO3MOJKHBIE HAPYIIEHUS PEUYEBOU U MEJIKOW PYYHOU MOTOPUKH, 3PUTEIIBHOTO
BOCIIPHUATHUS ¥ TIPOCTPAHCTBEHHON OPUEHTUPOBKHU, YMCTBEHHOU PaOOTOCIIOCOOHOCTH
¥ DMOITMOHAIILHOU C(ephl.

OObpazoBarenbHast IEATEIBHOCT U TeKYyIas (POMEKYTOYHON aTTeCTalluu
MPOBOJIUTCS C YUETOM CHEIU(PUKN YCBOCHUS 3HAHUH, YMEHHUI U HaBBHIKOB
obyuaromumucs ¢ 3I1P ¢ yuerom Temna yueOHON pabOTHI («IOIMIAroBOM)
MPEAbIBICHUH MaTepraia, T03UPOBAHHOMN MTOMOIIM B3POCIIOTO, UCIIOJIb30BAaHUHU
CHEIUaTbHBIX METOJIOB, TPUEMOB U CPEJICTB, CTIOCOOCTBYIOIIUX KaK 00IIeMY
Pa3BUTHIO 00YYAIOMIETOCs, TaK M KOMIICHCAITMN WHIMBUAYAIbHBIX HEJOCTATKOB
pa3BUTHS); 00ecredeHUEM UHANBUIYATLHOTO TeMIIa 0OYUYSHUS U TIPOJBUKEHUS B
00pa3oBaTeIbHOM MPOCTpaHCTBE s oO0yuaromuxcs ¢ 311P.

[Tpu npoBeneHny aTTecTauu He0OX0AUMO CO3/IaBaTh CIICUANILHBIC YCIIOBUS IS
obyuaroruxcs ¢ 3I1P:

* Ocobas ¢hopma opraHu3zaluu arrecTauu (B Majiol IpyIine, UHIAUBUIYTbHYIO) C
y4eTOM 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEN U MHANBUYAIbHBIX 0COOCHHOCTEH
obyuaromuxcs ¢ 311P;

» [IpuBbIYHAs 00CTaHOBKA B KjIacce (MPUCYTCTBUE CBOETO YUUTENS, HATMUNE
MPUBBIYHBIX JIJIs1 OOYYAIOIINXCSI MHECTHUECKUX OTOP: HATJISITHBIX CXEM, I1abJIOHOB
00111er0 X0/1a BBITIOJIHCHUS 3aJaHHH ),

* [IpucyTcTBUE B Hauane pabOTHI ATarna OO OpraHu3aIuy AeSITEIbHOCTH;

* AlanTupoBaHUE UHCTPYKITUHU C YIETOM 0COOBIX 00pa30BaTEIbHBIX TOTPEOHOCTEH
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U MHIUBUAYAJBHBIX TpYJIHOCTEH oOydaronuxcs ¢ 3I1P:

. [Tpu HEOOXOMIUMOCTH aAaNTHPOBAHNE TEKCTA 3aJaHUS C YIETOM O0COOBIX
00pa3oBaTeIbHBIX

noTpeOHOCTEN U MHANBUAYAIbHBIX TpyaHOCTEN oOyuatomuxcs ¢ 3I1P (Gonee
KPYIHBIA MIPUQPT, 4ETKOE OTTPAHUYEHUE OJTHOTO 33JIaHUS OT APYTOTO; YIPOIIECHUE

(bOopMyIMPOBOK 3aaHUs IO FPAMMATHYECKOMY U CEMaHTUYECKOMY O(OPMIIEHUIO U

ap.);
. IpU He0OXOIMMOCTHU IIpelocTaBlIeHUE U PepeHIUPOBaHHON TOMOIIN:
CTUMYJIMPYIOLIEN

(omoGpenue, IMOLIMOHANIbHAS TIOJIZIEPAKKA), OPraHU3YIOIIeH (IpUBJICYCHHE
BHUMAaHUs, KOHIIECHTPUPOBAHUE HA BBIIIOJHEHUH paOO0Thl, HATOMUHAHUE O
HEOOXOMMOCTH CaMOIIPOBEPKH ), HATIPABJISAIONIEH (TOBTOPEHHE U Pa3bsICHEHHE
UHCTPYKIUU K 3aJJaHUIO);

* YBEJIMUEHUE BPEMEHHU Ha BBIIIOJIHEHUE 3aJaHU;

* BO3MOKHOCTb OpraHu3aluy KopoTkoro nepepsisa (10-15 MuH) npu HapacTaHuu B

NOBEJACHUU peOeHKa MPOSBICHUN YyTOMIICHUS, UCTOILICHHUS.

[Iporpamma o marematuke it oOydaronuxcst 5-9 kmaccoB paspaboTaHa Ha
ocHoe ®I'OC OOO. B nporpamme 1o MaTeMaTUKE YUYTEHBI UAEU U MOJIOKECHUS
Konnenmumu pa3BuTus MmaTeMaTudeckoro oopazoBanus B Poccuiickoit denepanuu.
[IpenMeToM MaTeMaTUKU SIBISIOTCA (PyHIaMEHTAIbHbBIE CTPYKTYPhI HAIIIETO MUpPa —
MPOCTPAHCTBEHHBIE ()OPMBI U KOJTMYECTBECHHBIC OTHOIIEHUS (OT MPOCTEHUINHNX,
YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OTIBITE, 0 JJOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUISL pa3BUTHUSI HAYYHBIX U MPUKIAAHBIX KUjeH). MaTeMaTrudeckrue 3HaHUS
00ecreunBarOT MOHUMAHKE MPUHIIAIIOB YCTPONUCTBA U UCIIOJIH30BAHUS COBPEMEHHOM
TEXHUKH, BOCIIPUSITUE U UHTEPIPETALIMIO COILIUATIBHOM, SdKOHOMHUYECKOM,
MOJIMTUYECKON HHPOpMAITUH, JAIOT BO3MOXKHOCTD BBITIOIHATH PACYETHI U COCTABIISATh
QITOPUTMBI, HAXOJUTh U MIPUMEHSITH (POPMYJIBI, BIAETh MPAKTHUCCKUMHU TPHUEMaMU
Tr€OMETPUYECKUX MU3MEPEHUN U MOCTPOSHUM, YUTATh HHPOPMAIIUIO, TTPECTABICHHYIO
B BUJIC TAOJINII, TUATPAMM U TPAPUKOB, KUTh B YCIOBUAX HEOMPEAEIEHHOCTH U

MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4ailHbIX COOBITHI.



N3yyenue mateMaTuku GOpMUPYET y O0YyUAIOIINXCS MATEMAaTUYECKUI CTHIIb
MBIIUICHUS, TPOSBIISIOLIUICS B ONPEAECIEHHBIX YMCTBEHHBIX HaBBIKaX.
OOyuaroiuecs 0CBauBarOT TaKe MPUEMBbI 1 METObI MBIIICHUS, KaK
UHAYKIUS U AeTyKIus, 0000IIeHne U KOHKPETU3AlHs, aHAIN3 U CUHTE3,
KJIacCU(pUKaLus U cUCTeMaTu3alus, abcrparupoBanue u aHasiorus. OObeKTb
MaTEMaTUYECKUX YMO3aKIIOUEHUMN, IPaBUiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX MMOCTPOCHUM, CIOCOOCTBYIOT BBIPaOOTKE YMEHUS
dbopMyapoBaTh, 0O0CHOBBIBATH U JOKA3bIBATH CY)KJICHHS, TEM CAMbIM Pa3BUBAIOT
Jorudeckoe MplnuieHue. M3ydyenne matemMaTuku obecreurnBaet (GOpMUPOBAHHE
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIIJICHHUS] U1 BOCIUTAHUE YMEHHUI
JeNCTBOBATHII03a/IaHHBIM aJIrOpuTMaMm, COBEPILIEHCTBOBATH
W3BECTHBIE W KOHCTPYHPOBATh HOBBIE. B mporecce pemenns 3a1ad — OCHOBOM
y4eOHOU JESTEIbHOCTU Ha YPOKaxX MaTEMaTUKH — Pa3BUBAIOTCS TBOpUECKas U
MPUKJIaJHas CTOPOHBI MbIlUIeHUsA. O0yueHrne MaTeMaTuKe 1a€T BO3MOKHOCTh
pa3BUBATh y 00YYAIOIIMXCS TOUYHYIO, PAIlMOHATIBHYIO U HH()OPMATHUBHYIO PEUb,
yMeHUue 0TOMpaTh HauboJee NOAXOAIIME A3bIKOBbIE, CHMBOJIMYECKHUE, TpaduuecKue
CpeICTBa JIJIsl BRIPAXKCHUS CYKJIEHUHN U HAIJIATHOTO UX MPECTaBICHUS.

[Tpu u3yyeHnn MaTeMaTHUKU OCYIIECTBIISIETCS 00IIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS IEHCTBUTEIILHOCTH, TTPEICTABICHUSIME O TIPEMETE U METOJ1aX
MaTeMaTHKH, UX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HaYK,
00 0COOCHHOCTSIX TPUMEHEHUS MAaTEMATHKH JIJIsl PEIICHHS] HAYYHBIX U TIPUKIIaTHBIX
3agau.lIppoputeTHbIME 1eNIIMU 0O0yUeHUsI MaTeMaTHKE B 5—9 kiaccax sBISIOTCA:
(dbopMHpOBaHNE HEHTPATbHBIX MATEMATUYECKUX MOHATHH (YU CII0, BETUYUHA,
reomMeTpudeckas ¢purypa, nepeMeHHas, BEposTHOCTb, (PYHKIIHSI), 00ECIIeUYnBaIOIINX
PEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30BaHUs
oOyyJarommxcs;

NOJIBEICHHE 00YUaIOIIUXCS HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaTEMaTUKU U OKPY)KAIOIIET0 MUpa, TOHUMaHHe MaTeMaTHUKH KaK
4acTH O0IIeH KyJbTypbl YEJIOBEUECTBA;

pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,

MO03HABATEILHOU AKTHUBHOCTH, HCCJICIOBATCIbCKUX YMGHHﬁ, KPUTHUYHOCTH



MBIIUICHUS, UHTEpPECa K U3YUCHUIO MaTEMAaTHKH;

dopmupoBanre HyHKIIMOHATFHOW MaTeMaTHUYE€CKONH TPAMOTHOCTH: YMEHUS
pacrno3HaBaTh NPOSIBICHNUS MaTEMAaTUUYECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B PEAJIbHBIX )KU3HEHHBIX CUTYalMsIX U IIPA U3YYEHUH APYTUX
y4€OHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(opMyIMpOBATh UX HA S3bIKE MATEMATUKHU U CO3[1aBaTh MATEMATUYECKUE MOJIENH,
IIPUMEHSTh OCBOCHHBIM MAaTEMaTHYECKUM annapar JAJisl peLIeHHs IPAKTHKO-
OPHUEHTHPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH ITOJYyYEHHBIC
pPE3yIbTaTHI.

OCHOBHBIE JIMHUU COJIEPKAHUS TPOrpamMMbl 110 MaTeMaTuke B 5—9 kiaccax: «Hucna
Y BBIUUCIICHU», «Anredpa» («Anredpandeckue BoIpaXKEHU», « Y paBHEHUS U
HEPaBEHCTBA»), «DyHKIMN», «I'eomeTpus» («I'eomeTpruyeckue GUrypsl 1 ux
CBOMCTBAY,

«M3MepeHne reoMeTpuYECKUX BETNYNHY), «BepoaTHOCTB U cTaTUCTHKa». J[aHHbIE
JVMHUM Pa3BUBAIOTCS MapalIebHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOH,
OJIHAKO HE HE3aBUCHUMO OJIHA OT IPYroH, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUU.
CopeprxaHue MporpaMMBbl 0 MaTeMaTHKeE, pacipeeIEHHOE 10 ro1aM 00y4YeHHUs,
CTPYKTYpUPOBAHO TaKUM 00Pa30M, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM
BOIIpOCaM 0Oyyaroluecs 00palaiich HEOJHOKPATHO, YTOOBI OBJIAJICHUE
MaTeMaTHYECKUMU MTOHATHIMU U HaBbIKAMH OCYLIECTBIISIIOCH ITOCIEA0BATEIBHO U
MOCTYIATEIbHO, C COOJIIOICHUEM MPUHIIUIIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIFOUAJIMCh B OOIIYIO CUCTEMY MaTeMaTUYECKUX MPEACTaBICHUIN 00yUaronmxcs,
pacimpsis v yrayO0ssis e€, 00pasysi IpOYHbIe MHOKECTBEHHBIE CBSI3U.

B cootBercTBUn ¢ @I'OC OO0 MareMaTtuka siBiasieTcs: 00s13aTeNbHBIM Y4€OHBIM
IpeIMETOM Ha ypOBHE OCHOBHOTO 0011ero oopasosanus. B 5-9 knaccax matemaruka
TPaJAMIIMOHHO U3yYaeTCsl B paMKax CJIEIYIONIMX Y4eOHbIX KypCOB: B 5—6 Kilaccax —
Kypca

«Marematukay, B 7-9 kitaccax — KypcoB «Anredpay (BKIIIOYAst 3JIEMEHTHI
CTaTUCTUKU U TEOpUH BeposiTHOCTEN) U «I'eomerpusi». [IporpamMmoit mo maremaTuke
BBOJMTCSI CAMOCTOSITENbHBIN Y4eOHbII Kypc «BeposSTHOCTh U CTaTUCTHKAY.

OO11ee YnciIo 4acoB, peKOMEHJOBAHHBIX JUI U3YYeHHs] MaTeMaTuku (6a30BbIi



YpOBEHB) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus, — 952 yaca: B 5 kinacce — 170
yacoB (5 yacoB B Hejeno), B 6 kinacce — 170 dacoB (5 yacoB B HeAEI0), B 7 Kjacce —
204 gaca (6 yacoB B Hefieni0), B 8 kiacce — 204 gaca (6 yacoB B HeJIel0), B 9 kiacce

— 204 yaca (6 4acoB B HEJIEINIO).

I[lnanupyembie pe3yabTaThbl

N3yvyenne MaTeMaTHKX HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus HAIIPaBICHO Ha
JTOCTIDKEHHUE 00YYaIOMUMUCS THIYHOCTHBIX, METAPEAMETHBIX U TIPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB OCBOCHHUS YU€OHOTO MIPEAMETA.

JIM4HOCTHBIE PE3YIBTATHI

JINYHOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOTPAMMBI I10 MATEMATUKE XAPAKTEPU3YIOTCS:
NaTPUOTUYECKOE BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpPECA K MPOILIIOMY U HACTOSIIEMY POCCHICKON MAaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSM POCCUMCKUX MATEMATHKOB U POCCUHCKOM
MAaTEMaTHYECKOM IIKOJIbI, K HCTIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKaX U
IPUKIATHBIX chepax;

IrpakIaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEH rpaskJJaHNHA U peasln3allii ero Mpas,
IPEICTaBIEHUEM O MATEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3ITUUHBIX
CTPYKTYD, SIBICHHUH, MPOIEAYP TPAXKIAHCKOTO 00IecTBa (HampuMep, BEIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO 3TUYECKHUX MTPOOJIEM, CBI3AHHBIX C
PAKTUYECKUM NPUMEHEHUEM TOCTHKEHUN HAYKH, OCO3HAHUEM BAKHOCTH
MOPaJIbHO-3THYECKUX MPUHLHIIOB B IESITEIILHOCTH YYEHOTO;

TPYZIOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHUU MTPAKTUYECKUX 33/1a4 MATEMATUYECKOU
HAIPaBJICHHOCTHU, OCO3HAHUEM BaKHOCTH MaTEMaTHYECKOTO 0Opa30BaHUs Ha
MPOTSHKEHUU BCEH KU3HM JIJI YCIICIIHON MPO(dEeCCUOHAIIBHOM IeSITEIbHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BRIOOPOM U TTOCTPOSHUEM
WHIUBUyAIbHOW TPAeKTOPUU O0pa30oBaHUS M IKU3HEHHBIX TUIAHOB C YUETOM
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JIMYHBIX UTHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

ACTETUYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETHUECKOMY BOCIPUSATHIO MaTEMAaTUYECKHUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUHN, YMEHHUIO BUJETh MATEMATHIECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTH HAYYHOTO MO3HAHUS:

OpPUCHTAIIMEH B IEATETLHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX MPECTaBICHUIN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOJIbI U 00IIECTBA,
MOHMMAaHUEM MAaTEMaTUYECKON HAYKH KaK chephl YEIOBEUECKON AEATEIHLHOCTH,
ATAmNoOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJIS1 PA3BUTHSI [IUBUIIN3AIIAN, OBJIAICHUEM
S3BIKOM MaTeMaTUKU U MaTEMAaTUYECKON KyJIbTYpOil KaK CpEeJCTBOM MO3HAHUS MUPA,
OBJIAJICHUEM MPOCTEHIIIMMH HABBIKAMHU MCCIIEI0BATEILCKON JEATEIHLHOCTH;
bu3nyeckoe BocnuTanue, GopMupoBaHUe KyJIbTYpPbl 3I0POBbsS K 3MOLMOHATBHOTO
0JIaronoTyyus:

TOTOBHOCTBIO IPUMEHSTh MATEMAaTHUYECKUE 3HAHUS B HHTEPECaxX CBOETO 3/I0POBbSI,
BEJICHUS 3JI0POBOT0O 00pasa KU3HH (3J0pOBOE MUTAHKUE, COAUTAHCUPOBAHHBIN PEXKUM
3aHATUHN U OTIBIXA, PETyNIApHas Ppu3nyeckas akTHBHOCTH), CPOPMUPOBAHHOCTHIO
HaBbIKa pedIeKcun, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa
JPYroro 4eJoBeKa;

HKOJIOTHYECKOE BOCIIUTAHUE:

OpHCHTAIINCH Ha MPUMEHEHNE MaTeMaTHYSCKUX 3HAHHUM IS PEIICHUS 3a/1a4 B
00J1aCTH COXPaHHOCTH OKPY’KAIOIICH Cpe/Ibl, MJIaHUPOBAHMS TIOCTYIIKOB U OIICHKU UX
BO3MOYKHBIX TTOCJICICTBUM JIJIs1 OKPYXKAIOIIEH CpPe/ibl, 0COZHAHUEM TI100aTEHOTO
XapakKTepa KOJOTHUECKHUX MPOOJIEM U MyTeH UX PeIICHUS;

aJanTanys K U3MEHSIONUMCS YCIOBHUSIM COLIUMANILHON ¥ IPUPOTHON CPEJIbI:
TOTOBHOCTBIO K JICHCTBHSM B YCIIOBUSX HEOTPEAEIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOEH KOMITETEHTHOCTH Yepe3 MPaKTUIECKYIO JIeATeIbHOCTh, B TOM YHCJIC YMEHHUE
YUUTHCS Y APYTUX JOJIEH, TPHOOPETaTh B COBMECTHOM JIEATETLHOCTH HOBBIE 3HAHMSI,
HABBIKM U KOMITCTCHIIMH U3 OIBITA APYTHX;

HE0OXOIMMOCTHIO B (hOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM YuCie POpMyIUpPOBAThH

nJICHu, MOHATHA, THIIOTC3hbI 00 00BEKTax H ABJICHHUAX, B TOM YHUCJIC PAHCC HC



U3BECTHBIX, OCO3HABATH A€PUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUC;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAINIO KaK BbI30B, TPEOYIONTUH KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbIC
peIIeHus U IeUCTBHS, POPMYIUPOBATH U OIICHUBATH PUCKU U TIOCIIECTBUSA,
(bopMHpPOBATH OIIBIT.

MeranpenMeTHbIE pe3yJIbTaThl

B pe3ynbTaTe 0CBOECHHUS MPOTrpaMMBbl IO MaTEMATUKE HA YPOBHE OCHOBHOI'O OOIIIETO
obOpasoBanus y obydaromierocs 0yayT chopMHUpPOBaHbI METATIPEIMETHBIE
pE3YIbTAThI, XapAKTEPU3YIOIINECS OBIIAJICHUEM YHUBEPCAIbHBIMU M03HABATEIbHBIMU
JNEWCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEUCTBUSIMU U
YHUBEPCAIbHBIMU PETYJISITUBHBIMU JIEUCTBUSIMHU.

[To3HaBaTenbHbIE YHUBEPCAJIbHBIE YUEeOHBIEC IEHCTBUS

ba3oBrie nornueckue IeHCTBUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIIIECTBEHHBIE TPU3HAKH MATEMAaTHUYECKUX OOHEKTOB,
MOHSTUH, OTHOIIEHUN MEX]ly MOHITHAMU, GOPMYIHPOBATH ONPEIEIECHUS TOHSATUH,
yCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK Kiaccu(PUKalUU, OCHOBAHWMS JJIS
00001IIeHHS ¥ CPABHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (GOPMYJIMPOBAThH U TPEOOPA30BBIBATH CYXKCHHUS: YTBEPAUTEIIHHBIC
U OTpUIIaTeIIbHBIC, CAUHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U TPOTHUBOPEUUS B
dakTax, MaHHBIX, HAONIOJACHUSIX W YTBEPXKACHUSIX, TMpejaratb KPUTEPHUH
JUTSL BBISIBIICHUSI 3AKOHOMEPHOCTEN U ITPOTUBOPEUHNI;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BaHUEM 3aKOHOB JIOTHKHU, JE€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUYECHUM, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa3duparh J0Ka3aTelbCTBA MATEMAaTUUYECKUX YTBEPXKICHUM  (TIpsSMbIe | OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITENILHO HECIIOXKHBIEC TOKAa3aTeIbCTBA
MaTeMaTH4ecKuX (haKTOB, BHICTpAaUBATh apTyMEHTAIIUIO, PUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMPATH CIIOCO0 penieHus yaeOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB

perieHus, BRIOUpaTh HanboJee MOIXOIAIUN ¢ Y4ETOM CaMOCTOSATEIBHO



BBIJICTICHHBIX KPUTEPHEB).

bazoBble uccienoBarenbckue AMCTBUS:

UCIIOJTb30BaTh BOMPOCH! KaK UCCIIENOBATEIbCKII HHCTPYMEHT TIO3HAHHUS,
(dbopMynupoBaTh BONPOCHL, (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEeMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JJaHHOE, (POPMUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

IPOBOAUTH MO CAMOCTOATEIHHO COCTABIICHHOMY IJIaHY HECJIOKHBIN SKCIIEPUMEHT,
HEeOO0JIBIIIOE HCCIIET0BAaHNE TI0 YCTAHOBICHUIO 0COOEHHOCTEH MaTEMaTHIECKOTO
00BbeKTa, 3aBUCUMOCTEN 0O0BEKTOB MEKITY COOOI;

CaMOCTOSITENIEHO (hOPMYITHPOBATH 0OOOIIEHHUS U BEIBOIBI IO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHHS, NCCIICOBAHNUS, OIICHUBATH JJOCTOBEPHOCTH MOTYICHHBIX
PE3YNBTATOB, BEIBOJOB M 0000IIEHNI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIBUTAThH
MPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabota ¢ uadopmarnueii:

BBISIBISITH ~ HEJOCTATOYHOCTH | U30BITOYHOCTh  HH(OpPMAIIUH, TaHHBIX,
HEOOXOUMBIX JIJISl pEeLIeHUs 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBAThH u UHTEPIIPETUPOBATh
UHGOPMAITHIO PA3IMYHBIX BUIOB U (HOPM MpeICTaBICHHS;

BbIOMpaTh PopMy IpescTaBiIeHHsI HHPOPMAIMK U WILTIOCTPUPOBATH peliacMble
3a/la4yl CXeMaMH, TuarpaMMaMu, HHOU TpaduKoil 1 UX KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh HH(POPMALIMU IO KPUTEPUSIM, MTPEATIOKEHHBIM YUUTEIEM UITU

chopMyITUPOBAaHHBIM CAMOCTOSTEIHHO.

KomMmyHHKaTHBHBIE YHUBEpCAIbHbIEC YUEOHbIE 1EHCTBUS:

BOCIIPUHUMATh U (OPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBHUSIMU U LEISIMU
0011IeHus, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U
IIACbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS 110 XOAY PELIEHU 3a1a4H,
KOMMEHTUPOBATh IOJIYYEHHBIN PE3YIbTAT;

B X07Ie 00CYX/I€HHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
po6JieMbl, pelaeMoil 3a1a4u, BbICKa3bIBaTh UJICH, HALIEJICHHbBIC HA TOMCK PELICHHUS,
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COTIOCTABJISITh CBOU CYXKJICHHUS C CYKICHHUSIMH IPYTHX yYaCTHUKOB JHAJIOTa,
oOHapyXUBaTh pa3IndKe U CXOACTBO MO3UIUI, B KOPPEKTHOM opme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBIISTh PE3YJIbTAThl PEIICHUS 33Ja4l, IKCIIEPUMEHTA, UCCIEAOBAHNUSA,
POEKTa, CAMOCTOSITENILHO BHIOMPATh (hOpMaT BRICTYIUICHUS C YUETOM 33724
NPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUAYATbHONU PaOOTHI
IIPU PEIICHUU YI4eOHBIX MaTEMaTHYECKHX 3a7a9;

IPUHUMATH 1EJIb COBMECTHOM ACSITENbHOCTH, TNIAHUPOBATH OPTaHU3AIIIO
COBMECTHOI paboThI, paclpeAesaTh BUIbl padOT, JOTOBApUBATHCS, OOCYKIATh
MPOIIECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYMNIOBBIX (hopMax paboThl (00CYKaeHUS, 0OMEH MHCHUSIMH,
MO3TOBBIE MITYPMBI U APYTHE), BHIIOJIHATH CBOIO YaCTh Pa0OTHI M KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJICHAMHU KOMaH/Ibl, OIIEHUBATh KA4ECTBO CBOETO BKJIA/Ia B
OOIIMIA MTPOIYKT MO KPUTEPUSAM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU

B3aUMOJIEUCTBUSI.

PerynstuBHbIe yHUBEpCaIbHbIC yUEOHbBIE N1EUCTBUS

Camoopranuzanus:

CaMOCTOATENIBHO COCTaBIIATH ILJIaH, AJITOPUTM PELICHUS 3aa4M (MU €r0 4acTh),
BBIOMPATH CIIOCOO PEIICHUS C YUYETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C yUETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BJIaJIETh CIIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJIS MTPOLIECCa U pe3ysibTaTa peIeHus
MaTEMaTHYECKOM 3a/1a4H;

NPEeABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh TP PELICHUU 3314, BHOCUTD
KOPPEKTHUBHI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLINOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACITEIBHOCTH TOCTABIECHHON LIEN U
YCIIOBUSIM, OOBSICHATH IPUUUHBI TIOCTHKEHUS WIH HEAOCTHKEHUS LI, HAXOUTh
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OIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

[IpenmMeTHbIE PE3YIBTATHI

[IpeameTHBIE PE3YIBTATHI OCBOEHUS POrPAMMBbI [0 MATEMATHKE MTPEACTABIIEHBI 11O
rojam o0y4YeHus B CIECAYIOIINX pa3ieiax MporpaMMBbl B paMKax OTAEIbHBIX YYECOHbBIX
KypcoB: B 5—6 kjaccax — kypca «Marematuka», B 7-9 kiiaccax — KypcoB «Anredpay,

«I'eomerpus», «BEpOATHOCTb U CTATUCTHKA.

Pabouas nporpamma y4e0HOro Kypca « Marematuka» B 5-6 kiaccax
[losicHuTENnbHAS 3anIUCKA
[TproputeTHBIMU LIETAMU O0yUEHUSI MaTEMATUKE B 5—6 Kitaccax sIBISIOTCA:
npoAobKeHrne (POPMUPOBAHMSI OCHOBHBIX MaTeMaTHUYECKUX MOHATUHN (YKCIIO,
BEJIMYMHA, TeOMETpUYECKasi GUrypa), 00eCreurnBaronX NPEeMCTBEHHOCTb U
HEPCIIEKTUBHOCTh MATEMATUYECKOTO 0OPAa30BaHUS 00YUArOIINXCS;
pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN 00ydaromuxcs,
II03HABATEJILHOM aKTUBHOCTH, UCCIIEN0BATEIBCKUX YMEHUMN, HHTEPECA K U3YYCHHIO
MaTEeMaTUKH;
NOoJIBEJICHNE 00YYarOIIMXCs Ha TIOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIETO MUPA;
dopmupoBanre GyHKIIMOHATLHOW MaTeMaTHUYE€CKON TPAaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUUYECKUE OOBEKTHI B PEAIbHBIX )KU3HEHHBIX CUTYaIIUsX,
IIPUMEHSTh OCBOEHHBIE YMEHUS JUIS PELICHUS IIPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4,
WHTEPIIPETUPOBATH ITOJyYEHHBIE PE3YJIBTATHI U OLIEHUBATh UX HA COOTBETCTBUE
MPAKTUYECKON CUTYALUH.
OCHOBHBIE JIMHUU COJIEPKaHUs Kypca MaTeMaTUKH B 5—6 kiaccax — apupmeTnieckast
Y TEOMETPUYECKASI, KOTOPBIE PA3BUBAIOTCS MTAPAJIIENbHO, KaXkAask B COOTBETCTBUU C
cOOCTBEHHOM JIOTUKOW, OTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTroii, a B TECHOM
KOHTAKTE U B3aUMOJEUCTBUU. TaKkKe B Kypce MaTEMATUKU IPOUCXOJIUT 3HAKOMCTBO
C DJIEMEHTAMH aJIreOpbl U ONMUCATEIbHON CTATUCTUKHU.
N3ydyenne apudmeTHuecKoro MaTepuaia HAYMHAETCS CO CUCTEMaTH3aluu U
Pa3BUTHS 3HAHUW O HATYPAJIbHBIX YHCIIAX, [I0JYYEHHBIX Ha YPOBHE HaYaJIbHOTO
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oOmero oopazoBanus. [Ipu  sTom COBEPILIEHCTBOBAHKE

BBIYMCIIUTEIIbHON TEXHUKH U (POPMHUPOBAHHE HOBBIX TEOPETHUECKUX

3HaHUU COYETAETCSA C Pa3BUTHEM BBIYUCIUTEIBHOU KYJBbTYPBI, B
4aCTHOCTU C oOy4eHHeM MPOCTEHIIINM puéMaM NPUKHAIKU 151
OLICHKH pPE3yJIbTaTOB BBIYMCJICHUN. N3yueHnne HaTypalabHBIX

YU Cell MPOJI0JHKAETCs B 6 KJIacCe 3HAKOMCTBOM C HaYaJIbHBIMU MOHSITUSIMU TEOPUU
nenumoctd. Hauano nzydeHust OObIKHOBEHHBIX U JIECATUYHBIX APOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBINA ATAIl B OCBOCHUU JPOOECH, KOT/Ia MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU UJIESAMU, TOHATUSMU TeMBbI. [Ipr 3TOM paccMOTpeHre 0OBIKHOBEHHBIX
npo0Oeit B TOJTHOM 00BEME MPEANIECTBYET U3YUCHUIO IECATUYHBIX APOOEH, 4To
11e71ec000pa3HO C TOUKH 3PEHUS JIOTUKU U3JI0KCHUST YUCIIOBOM JIMHUH, KOT/1a
npaBuiia ICUCTBHM C ECATUYHBIMH IPOOSIMHU MOKHO OOOCHOBATh YK€ U3BECTHBIMHU
aJITOPUTMaMHM BBITIOJIHEHUS JEUCTBUI C OOBIKHOBEHHBIMU JIPOOSIMU. 3HAKOMCTBO C
JECATUYHBIMU IPOOSMU PACIIUPUT BO3MOKHOCTH JIJIs1 IOHUMaHUs 00yUYarOIMMUCS
MIPUKJIAJHOTO IPUMEHEHUSI HOBOM 3aITUCHU IIPU U3YUYEHUHU JIPYTUX IPEAMETOB U IIPU
MPAKTUYECKOM UCTIOJIb30BaHUM. K 6 KitacCy OTHECEH BTOPOM ATall B U3yUYCHUHU
JIpo0eil, re MPOUCXOUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHUS U
npeodpa3oBaHusl IpoOCH, OCBOCHNE HOBBIX BBIYMCIMTEIIBHBIX aITOPUTMOB,
OTTAYMBAHUE TEXHUKHU BBIYUCIIEHUM, B TOM YHCJIE 3HAYCHUN BBIPAKECHUM,

coJiep Kalux U OOBIKHOBEHHBIE, M IECATUYHBIE IPOOU, YCTAHOBIICHUE CBSI3EH MEKITY
HUMHM, paCCMOTPEHHE MPUEMOB PEIICHUS 3a/1a4 Ha Jipoou. B Hayane 6 kiacca
MIPOUCXOUT 3HAKOMCTBO C ITOHATUEM IPOLICHTA.

Oc00EHHOCTHIO U3yUCHHUS MMOJIOKUTETBHBIX U OTPUIIATEILHBIX YUCEI SIBISIETCS TO,
YTO OHUM TaKX€ MOTYT PacCMaTPUBATHCS B HECKOJBKO 3TarnoB. B 6 kiiacce B Hayane
n3ydeHus TeMbI «l10710KUTETBbHBIE U OTPUIIATEIIBHBIE YUCIIA» BBIACISECTCS MOATEMA
«llenplie yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUILIATEIbHBIMU YHUCIAMHU
U JEUCTBUSIMU C MOJIOKUTEIBHBIMUA U OTPULIATEIIbHBIMU YU CIIAMHU TTPOMCXOAUT Ha
OCHOBE COJIEPKATEIIBHOI0 MOAX0Aa. JTO MO3BOJIAET HA IOCTYITHOM YPOBHE
MO3HAKOMUTH O0YJAIOUTUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATUSIMU TEMBI,
B TOM YHCJIE U C MPaBUJIaMHU 3HAKOB IPH BBITIOJHCHUH apU(DMETHICCKUX JCHCTBHIA.
N3y4yenune panroHaIbHBIX YUCET HA STOM HE 3aKOHYHUTCS, a Oy/IeT MPOI0HKEHO B
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Kypce anredpsl 7 Kiacca.

[Tpu 0OyueHunn pemeHnto TEKCTOBBIX 3a7au B 5—6 Ki1accax UCIONb3YyIOTCS
apupmernyeckue npuémsl pemieHus. [lpu oTpaboTke BEIYMCIUTENBHBIX HABBIKOB B
5—6 KJlaccax pacCMaTpUBAIOTCS TEKCTOBBIE 3aJ]a4M CJICAYIOIIUNX BUIOB: 3a/1a4l HA
JBUKEHHE, HA YaCTH, HA MTOKYNKH, HA pab0Ty ¥ MPOU3BOAUTEILHOCTD, HA MPOLICHTHI,
Ha OTHOILIEHUs U nponopuuu. O0yyaronyecst 3HaKOMSTCS ¢ IpUEMaMU pELIEHUs
3a7a4 repebopoM BO3MOKHBIX BApHAHTOB, y4aTcs padoTaTh ¢ MHPOpMAaIIHe,
IPEJICTaBICHHON B (popMe TaOJIUI] TN TUArPAMM.

B nporpamme yueGHOTO Kypca «MaTemaTnka» mpenrycMoTpeHo GopMUPOBaHKE
IPOMNEACBTHUECKUX allreOpandecKuX npeacTaBieHuid. bykBa kak CHMBOJ HEKOTOPOTO
YKClia B 3aBUCUMOCTH OT MAaTEMAaTUYECKOT0 KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHast CHMBOJIHMKA IIUPOKO UCHOIB3YETCS MPEXK/IE BCETO AJIs 3alUCH OOLTIX
YTBEPKACHUN U NPEIOKEHUM, (POPMYII, B YACTHOCTH JIJIs1 BBIYUCIICHUS
reOMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIIS) YHCIIA.

B nporpamme yue6HOTO Kypca «MaTemaTuka» mpeicTaBiIeHa HarJisigHasi TeOMeTpus,
HaIpaBJIEHHAs Ha pa3BUTHE 00OPa3HOrO MBIIUIEHUS, IPOCTPAHCTBEHHOTO
BOOOpaKeHUs1, U300pa3UTENbHBIX YMEHHUH. JTO BaXKHBIHM 3Tal B U3y4E€HUHU
Tre€OMETPHUH, KOTOPBIM  OCYIIECTBISIETCSI Ha HArsAHO-TIPAKTUYECKOM  YPOBHE,
OMMPAETCS HAa HAIIISIIHO-00pa3Hoe MbllieHue oOyvaroniuxcs. bonpiias posiab
OTBOJUTCS MPAKTUYECKON JEATEIBHOCTH, OTBITY, IKCIIEPUMEHTY, MOACIINPOBAHHUIO.
OOyuaroiuecs 3HaKOMSITCSA ¢ TEOMETPUUYECKUMH (PUTypaMu Ha MIIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIINMU KOHPUTYpaLUIMHU, ydaTcsl H300pakaTb UX Ha
HEJIMHOBAHHOM M KJIETYATOW Oymare, pacCMaTPHUBAIOT WX MPOCTEHIINE CBOMCTRA. B
npolecce M3y4eHUs HarJsITHON TeOMETPUH 3HAHUS, TOTYYCHHbBIE 00yJaIOMMUCS Ha
YpOBHE HauaJIbHOrO 00IIEro 00pa3oBaHMsl, CUCTEMATU3UPYIOTCS M PACIIUPSIOTCA.
CornacHo yueOHOMY IJIaHy B 5—6 Kilaccax M3y4aeTcs HHTETPUPOBAHHBIN MTPEAMET
«MatemaTHhKay, KOTOPBIA BKIIIOYaeT apu(pMEeTHIECKU MaTeprall U HarJsAHYIO
Tre€OMETPHIO, a TAKXKE MPOTEIEBTUYECKUE CBEICHUS U3 aJIreOpbl, 3JIEMEHTHI JIOTUKH U
HayaJia OMKUCaTeIbHON CTATUCTUKHU.

OO11ee YnciIo YacoB, PeKOMEHJOBAHHBIX JUIS U3YYeHHs] MaTeMaTuku, — 340 yacoB: B
5 knacce — 170 gacos (5 yacoB B Hezento), B 6 kinacce — 170 yacoB (5 yacoB B
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HEJIETIO).

Conep:xanue 00y4eHHs
5 KJace
HarypanbHblie uncna v HyJb
Hatypanbnoe uncno. P Harypansubix uncen. Yucino 0. M3o0pakenue
HATypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOIA.
[To3unmonHas cucrema cuucienus. PuMckas Hymepanus Kak npumep
HEIMO3UIMOHHON CUCTEMBI CUMCIIEHU. [lecaTuuHas cuctemMa CUUCIICHUS.
CpaBHEHHE HAaTypAJIbHBIX YMCETl, CPABHEHHE HATYPAIBbHBIX YHUCEI C HYJIEM.
Crnoco0s1 cpaBHeHUs. OKpyTIICHUE HATYPATbHBIX YHUCEN.
CiioxeHne HaTypajabHBIX YHCEI, CBOWCTBO HYJIS MPU CIIOKEHUU. BelunTanne kak
neiicTBre, 00paTHOE CIOKEHHUIO. Y MHOKEHHE HAaTYpaJIbHbIX YHCENl, CBOMCTBA HYJIS U
eIMHUIIBI TPU YMHOXKEHUU. JeNeHne Kak aeicTBue, 00paTHOE YMHOKEHHUIO.
KommoHeHThI 1eiicTBUH, CBSI3b Mek 1y HUMU. [IpoBepka pe3ynbrara
apudmernueckoro aencTBus. IlepemMecTuTenbHOE U cOUETATEIHHOE CBOMCTBA
(3aKOHBI) CJI0KEHUS U YMHOXKEHUS, paclipeIeTuTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHHS.
Hcnonb3oBanue OyKB /17151 0003HAUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aliCH
CBOMCTB apu(METHUUYECKUX JCHCTBUIA.
JlenuTenu u KpaTHbIE YUCIA, PA3JI0KEHUE HA MHOXKUTENU. 1IpocTsie U cocTaBHBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ 0OCTaTKOM.
Crenenb ¢ HaTYpaJIbHBIM [TOKa3aTeNIEM. 3alIUCh YKCIIa B BUJIE CYMMBI pa3psiIHbIX
cJlaraeMblIX.
HucoBoe BeIpakeHne. BprunciieHne 3Ha4eHU YUCII0BbIX BBIPAXECHUH, TOPAI0K
BBIIIOJIHEHHUS IeHCTBUM. VICIIOIb30BaHNE MTPU BBIYUCIECHUAX IEPEMECTUTEIBHOIO U
COUYETATEILHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U YMHOXKEHUS, PACHPEIEIUTEIHLHOTO
CBOMCTBA YMHOXEHHS.
Hpobu
[IpencraBienue o 1podu Kak crocode 3amucy 4acTy BeJIMUUHbI. OOBIKHOBEHHBIE
npo6u. [IpaBubHBIC U HEMpaBUIIbHBIE IpoOu. CMemanHas 1po0k, IpeICTaBIeHNE
CMEIIaHHOW IpoOu B BHJI€ HETIPABUIILHOM APOOH U BBIJICIICHHE 1IEJI0N YacTH Yucia
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13 HeMpaBUJIbHOU apobu. M3o0pakeHune npodeit ToukaMyu Ha YMCIIOBOM MIPSIMOM.
OcHoBHOE cBOMCTBO Mpodu. Cokparenue apooeit. [IpuBenenne npodu kK HOBOMY
3HameHaTento. CpaBHeHUE qpooeit.

CrosxeHue 1 BeIYMTaHUE ApoOer. YMHOXKEHHE U JesieHue Apo0ei, B3auMHO-
obpatHbie podu. HaxoxkaeHue 9acTu meaoro u 1mesioro Mo ero YacTy.
Hecaruunas 3anuck ApoOei. [IpeacraBienne n1ecITHYHON ApoOH B BUJIE
0ObIKHOBEHHOH. 300paXkeHre AeCITUYHBIX Apo0ei TOUKaMU Ha YMCIOBOM MPSMOIl.
CpaBHeHUE JECATUYHBIX APOOEil.

Apudmernueckue NeUCTBU C NeCATUIHBIME ApoOsiMu. OKPYTIICHUE TeCITHIHBIX
Tpo0ei.

Pemmenune TeKCTOBBIX 3a7a4u

Pemrenre TekcToBBIX 3a7a4 apuMETUUECKUM CTIocoO0M. Perienne morudeckux
3anay. Pemenue 3a1a4 nepebopoM BceX BO3MOXKHBIX BapHaHTOB. Mcnoiab30Banne
IIPYU PELICHUU 3a]1a4 TaOJHUIl U CXEM.

Pemenue 3amau, coaepxammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBL: CKOPOCTB,
BpEMsI, PACCTOSIHUE, 1IEHA, KOJMYECTBO, CTOMMOCTb. EMHUIIBI U3BMEPEHUS: MaCCHlI,
00BbEMa, 11eHbI, pACCTOSHUS, BpEMEHHU, CKOPOCTU. CBSI3b MEXKY €IUHUIIAMHU
WU3MEPEHUS KaXA0W BEJTMUUHBI.

Perenne oCHOBHBIX 3aj1a4 Ha IpOOH.

[IpencraBnenne NaHHBIX B BUIE TaOIHI], CTOIOYATHIX JUATPAMM.

Harnsgnas reomerpust

Harnsinaeie npencraBienus o Gpurypax Ha IIIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K, JIy,
YTOJI, IOMaHasi, MHOTOYT'OJIbHUK, OKPYXHOCTb, KpyT. YTOJI. [IpsiMOl, OCTpBIi, Tynon
Y Pa3BEPHYTHIN YIJIbI.

JInnHa oTpe3ka, METpUUECKUE EAMHHUIBI JUIMHBL. JJIMHA TOMaHOW, IEPUMETP
MHOTIOYTroJIbHUKA. MI3MepeHne 1 NOCTpOEHHE YIJIOB C TOMOIIBIO TPAHCIIOPTUPA.
Harnsgueie npeacTaBiaeHus o purypax Ha miIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxkenue Gpuryp, B TOM yuciie Ha Kieruyatoi Oymare. [loctpoenue
KoH(Urypanmii U3 9acten nmpsMoil, OKpYy>KHOCTH Ha HEJTMHOBAaHHOM M KJIETYATOU
Oymare. Mcnionb30BaHue CBOMCTB CTOPOH M YIJIOB MIPSIMOYTOJIbHUKA, KBaJIpaTa.
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[lnomans  OpSAMOYTroNbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM YHuCIe (QUTyp, NU300pakEHHBIX Ha KJIeTYaTon Oymare.
EnuHuIps u3sMepeHus miouaim.

Harnsgueie npencraBiaeHus O IPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIHN
napajuienenunena, Kyo, MHororpanHuku. M3o0paxeHue nmpocTenImmx
MHOTOrpaHHHKOB. Pa3BépTku kyOa n napamnenenunena. Co3nanue Mojenen
MHOTOTPaHHHUKOB (13 OyMaru, MpOBOJIOKH, IJIACTHIIMHA U IPYTHUX MAaTEPUAJIOB).

O0BEM NPAMOYTOIBHOTO Napajuienenunena, kyoa. Enuuuibl namMmepenus oobéma.

6 KITACC

Harypanbenbie yncna

ApudmeTrnueckue JeCTBUS ¢ MHOTO3HAYHBIMU HATYpaJbHBIMU YUCIaMU. YUCIOBbIE
BBIPAKEHMUSI, MOPSAOK IEUCTBHI, UCTIOIb30BaHUEe CKOOOK. Mcronb3oBanue npu
BBIYHCIICHUSIX TTEPEMECTUTENBHOTO M COYETATEIbHOTO CBOMCTB CIIOKEHUS U
YMHOKEHHS, paCIpEeAEIUTEILHOIO CBOMCTBA YMHOXKEHNA. OKpyIJIEHHE HaTypaJIbHbBIX
yucenl.

Jlenurenu u KpaTHbIE YKCIIa, HAMOOJBIINIA 00U 1eTUTENh U HAaUMEHbIee o01ee
KpaTHoe. /[enmMocTs CyMMBI M IPOU3BEACHUS. JleIeHne ¢ OCTaTKOM.

Hpobu

OObIKHOBEHHAs 1po0b, OCHOBHOE CBOMCTBO IpoOH, cokpalieHue npodeit. CpaBHeHHe
U ynopsijounBanue JipoOei. Pemenue 3a1a4 Ha HAX0KIEHUE YaCTH OT LIEJIOro U
LEJIOTo 1O ero yactu. J[poOHoe yucio kak pe3ynpraT neiaenus. [Ipeacrapnenue
JECATUYHOM IPpoOH B BUJIe OOBIKHOBEHHOU JPOOU M BO3MOXKHOCTD MIPEACTABICHHUS
0OBIKHOBEHHOM JIpoOU B BUJIE JECATUUHOMU. JlecaTuuHbIe IpOOU U METpUUECKas
cuctema Mep. ApupMeTH4ecKre JeHCTBUS U YUCIOBbIE BHIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUIHBIMU JAPOOSMH.

OtHouenue. Jlenenue B TaHHOM OoTHOLEHUU. Macmta0, nponopuus. [Ipumenenue
MIPOIIOPUHUI PU PEIICHUHN 3a]1a4.

[TonsiTue npouexTta. Beryuciienrne npoieHTa oT BEIUYUHbI U BETUYUHBI 10 €€
OpolLEeHTy. BblpakeHHe MNpOLEHTOB [eCATUYHBIMU JApoOsmu. Pemenue

3a/1a4 Ha MPOLIEHTHI. BbIpakeHne OTHOLIEHUS BEIUYHUH B MTPOIIEHTAX.

16



[TosnoxuTenbHbIE U OTPULIATEIIBHBIEC YUCTIA

[lonoxxurenbHble U OTpULATENBbHBIEC yncia. L{enpie uncima. Moayins uncia,
reoMeTpuyecKas HHTepIpeTanus Moayis uncia. 3o0paxeHue yucen Ha
KOOPJMHATHOM NpsiMON. YHCITOBbIE MPOMEXYTKH. (CpaBHEHUE YHCEIL.
ApudmeTnueckue JeCTBHS C MOJIOKUTEIbHBIMU U OTPUIATEIbHBIMU YU CIIAMHU.
[IpssMoyrosibHast cucTeMa KOOpAMHAT HA IUIOCKOCTH. KoopauHaTel TOYKM HA
IUIOCKOCTH, abcicca u opauHara. [loctpoenue Touek u Guryp Ha KOOpJUHATHON
IJIOCKOCTH.

bykBeHHbIE BBIpAKEHUSA

[Tpumenenue OyKB JIJIs 3aITUCH MAaTEMaTUYECKUX BBIPAKEHUH U MPEAIOKEHUM.
CpoiicTBa apudmeTnyeckux 1ecTBU. ByKBeHHBIE BBIPA)KCHUS U YUCIIOBBIC
IIOZICTAHOBKHU. byKBEHHBIEC PAaBEHCTBA, HAX0KICHUE HEU3BECTHOI'O KOMITOHEHTA.
®dopmyisl, GopMyJIbl IEPUMETPA U IUIOIIAAN IPSIMOYTOJIbHUKA, KBapaTa, 00bEMa
napasuiesienumneaa u Kyoa.

Pemenune TekcToBBIX 3a1a4

Pemenne TekCTOBBIX 3a7a4 apuPMETUUECKUM CIIOCOOOM. Perienne nornueckux
3anay. Pemenne 3anay nepedbOpoM BcexX BO3MOKHBIX BApHAHTOB.

Pemenne 3anay, coneprrammx 3aBUCUMOCTH, CBSI3bIBAIOINX BEJIMYNHBI: CKOPOCTb,
BpEMsl, pACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTD, TPOU3BOIUTEIIBHOCTD, BPEMS,
00BEM paboThl. EquHMIIBI N13MEpEeHHs: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH,
ckopocTu. CBs3b MEXKIy €AMHULIAMHA U3MEPEHUS KAXKIOW BEJIMYHHBI.

Pemrenne 3a1a4, CBA3aHHBIX C OTHOLIEHUEM, IIPOIIOPLHUOHAIBHOCTHIO BEJINYMH,
IPOLEHTaMH; pEIIeHHe OCHOBHBIX 33Ja4 Ha APOOU U MPOILCHTHI.

OneHka U NpUKHJIKa, OKpyTieHue pe3ynbrara. CocraBiieHre OYKBEHHBIX BbIPAXKEHUN
II0 YCJIOBHIO 3a/1a4H.

[IpencraBienne TaHHBIX ¢ TOMOILBIO Ta0aul U AuarpamM. CrondyaThie JUarpaMMBbi:
YTEHHUE U MOCTPOEHNE. UTEHNE KPYTOBBIX JUArpaMM.

Harnsgnast reomerpust

Harnsinaeie npencraBiienus o GUrypax Ha IjIOCKOCTH: TOUKa, MpsiMast, OTPE30K, JIyd,
yToJ1, JIOMaHasi, MHOIOYTI'OJIBHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb,

KPYT.
17



B3anmHoOe pacnonokeHue AByX NpsIMbIX HA INIOCKOCTH, NapaJIEIbHbIE IPSIMBIE,
NEepIEHIUKYIIIpHbIE NpsiMble. I3MepeHne pacCTOAHUI: MEXKIY ABYMSI TOUKAMH, OT
TOYKH JI0 IPSIMOM, JJIMHA MapIIpyTa Ha KBaAPaTHOU CETKE.

M3mepeHne n mocTpoeHue yriloB ¢ MOMOIIBIO TPAHCHIOPTHPA. BUABI TPEYTOJIBHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YETBIPEXYTOJIBbHUK, TPUMEPHI YETHIPEX YT OJIbHUKOB.
[IpsAMOYTOJIBHMK, KBAaApaT: UCIIOIb30BAHUE CBOMCTB CTOPOH, YIJI0B, JUArOHAJICH.
N3o00pakeHne reoMmeTpuueckux (GUryp Ha HeITMHOBAHHOM Oymare ¢ UCIOJIb30BaHUEM
IIUPKYJIS, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTdaToit Oymare.
[TepumeTp mHOTOyTONMBHUKA. [lOHATHE TITOMATU GUTYPBI, €IUHUIIEI H3MEPEHUS
momaau. [Ipubnmxénnoe uaMepenue mwiomaan Guryp, B TOM 4Mciie Ha KBaJIpaTHON
cetke. [IpubnmxénHoe u3MepeHue JIMHBI OKPYKHOCTH, TJIOUIaIN KpyTra.
CummMmeTpus: LIeHTpaJlbHAasA, OCEBasl U 3epKalibHasi cuMMeTpud. [loctpoenue
CUMMETPUYHBIX Uryp.

Harnsiaapie mpeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTYpax: Mmapajuiesenumne], Kyo,
npu3Ma, nupamua, KOHyc, IWIUHIp, map u chepa. M3o0pakeHue
npocTpaHcTBEHHBIX Guryp. [IpuMepsl pa3BEPTOK MHOTOTPAaHHUKOB, TUIUHAPA U
konyca. Co3qanue Mojieniel IpoCTpaHCTBEHHBIX (uryp (M3 Oymaru, mpoBOJIOKH,
IJIACTUIIMHA U JPYTUX MATEpUAJIOB).

[Tonsitne o0BEMa, eqMHUITBI U3MEpEeHHS 00BEMA. OOBEM MPSIMOYTOITHHOTO

napasuienenunesaa, Kyoa.

IIpenmeTHbie pe3yJibTaThI
[IpeameTHBIE PE3YNbTATHl OCBOCHUS MPOrPaMMbl yUeOHOTO Kypca K KOHILY 00y4YeHUs
B 5 KJacce:
Uwucna v BBIYUCIICHUS
[ToHnMaTh ¥ IPABUIIBLHO YHOTPEOISITH TEPMUHBI, CBA3aHHBIE C HATYpaJIbHBIMU
YHClIaMU, OOBIKHOBEHHBIMH U JECITUUHBIMU JPOOSMHU.
CpaBHUBAaTh U YIIOPSIIOYMBATh HATYypaJIbHbIE YHCIIA, CPABHUBATH B MIPOCTEUILINX
city4asix OObIKHOBEHHBIE ApOOU, IeCATUYHBIE APOOH.
COOTHOCUTH TOUKY Ha KOOPAMHATHOM (YHCIIOBO) MPSAMON C COOTBETCTBYIOLIUM €if
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YHCIIOM U U300pa)kaTh HaTypajbHbIC YHCIIAa TOYKAMU Ha KOOPIAMHATHON (YUCIOBON)
IPSAMOM.

BoemonHaTe  apupMeTrmdyeckue EWCTBUS € HATYpPAJIbHBIMM  YHCIIAMHU, C
OOBIKHOBEHHBIMU APOOSIMHU B MPOCTEHIINX CITydasx.

BbINonaHATE IPOBEPKY, IPUKUAKY PE3YJIbTATAa BHIYUCIEHUN. OKPYIIISTH
HaTypaJIbHbIE YHCIIA.

Pemenune TekcToBBIX 3a1a4

Pemarts TekcToBBIE 3a/1a4 ApU(PMETHUECKUM CIIOCOOOM U C TIOMOILIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemrars 3amaun, coaeprkamye 3aBUCUMOCTH, CBSA3bIBAIOIINE BEJIMYNHBI: CKOPOCTb,
BpEMsl, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKUE 3aMUCH, CXEMbI, TaOJIUIIbI, 0003HAUYCHHUS MTPHU PEIICHUHU 33/1a4.
[Tosp30BaTHCA OCHOBHBIMM €IMHUALIAMHA U3MEPEHUS: LIEHBI, MACCHI, PACCTOSHUSA,
BPEMEHHU, CKOPOCTH, BBIPAKATh OJHU €IMHHUILIBI BEJIUYUHBI YEPE3 IpyTHE.
W3Bnekatp, aHaJIW3UpPOBaTh, OLEHUBATh HWH(GOPMALMIO, MPEICTABICHHYIO B
TabJIMIE, HA CTOJIOYATON [uarpaMMme, MHTEPIPETUPOBATh IIPEICTABICHHbIE IaHHBIE,
VCIIOJIb30BaTh JAHHBIE IIPU PEILICHUH 3a/1a4.

Harnsgnast reomerpust

[Tonp30BaThCA r€OMETPUYECKUMU MTOHATUSMU: TOUYKA, NIPsAMasi, OTPE30K, Ty, yroJi,
MHOI'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[TpuBOAUTH MPUMEPHI OOBEKTOB OKPYKAIOIIETO0 MUPA, UMEIOIIUX (OPMY U3YUEHHBIX
reOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AaHHYIO C YIJaMH: BEpPIIMHA CTOPOHA, C
MHOT'OYTOJIbHUKAMU: yTOJI, BEPIIMHA, CTOPOHA, TUAarOHajb, C OKPYKHOCTBIO: Paanyc,
JIAaMETp, LIEHTP.

N3006paxkath U3y4yeHHbIE TeOMETpUUecKue GUTyphbl HA HETMHOBAHHOM U KJI€T4YaToN
OyMare ¢ MOMOUIBIO HUPKYJISI U TUHEUKH.

Haxomute  mimHBI OTPE3KOB  HEIOCPEACTBEHHBIM U3MEPEHUEM C
MTOMOUIBIO JINHEVKH, CTPOUTH OTPE3KH 3aJaHHOW JIJIMHBI; CTPOUTH OKPY’KHOCTb
3aJaHHOTO pajuyca.

Hcnonp30BaTh CBOWCTBA CTOPOH U YIVIOB NPSMOYIOJIBHUKA, KBAaApaTa Uil UX
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IIOCTPOCHUA, BEIYUCIICHUS ILIOIAAN U IIEPUMETpa.

Boruncnsate nepuMeTp U IiIomaab KBajapara, npsiMoyrojibHuKa, Guryp,
COCTaBJIEHHBIX U3 MPSMOYTOJbHUKOB, B TOM 4HCie QUTYp, N300paXEHHBIX HA
KJIeT4aTon Oymare.

[Tonp30BaThCA OCHOBHBIMM METPUYECKUMU €IUHULIAMHA U3MEPEHHUS JJINHBL,
IIJIOILA/IH; BBIPAXKATH OJTHU €IMHUIBI BEJIUYMHBI UEPE3 APyIHe.

PacnioznaBate napasienenumnen, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHNUS NTapajulesenunena, Kyoa.
Boruncnsate 00bEM Ky0a, mapasienenumea mno 3aJaHHbIM U3MEPEHHSIM,
M0JIb30BaThCS €AMHULIAMU U3MEPEHHS 00bEMA.

Pemate HeECIIOKHBIE 3aJa4yd HAa HU3MEPEHUE TE€OMETPUYECKUX BEIUYUH B
IIPAKTUYECKUX CUTYaIUsX.

ITpenMeTHBIE pe3yabTaThl OCBOECHUS IPOrpaMMBbl y4eOHOr0 Kypca K KOHIy OOy4eHus
B 6 Kiacce:

Hucia v BBIYUCIICHUS

3HaTh U IOHUMATh TEPMHUHBI, CBA3aHHbBIE C PA3JIMYHBIMU BUIAMHU YHCEI U CIIOCO0aMU
UX 3alHCH, IEPEXOTUTH (€CIU 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3aMKCH YHCIa K
JIPYTOM.

CpaBHUBAaTh M YIIOPSIIOYMBATH 1LIEJIbI€ YUCIA, OOBIKHOBEHHBIE U AECATUUYHBIE JPOOH,
CpaBHUBATh YMCJIa OJHOI'O U Pa3HBIX 3HAKOB.

BbInonHsTh, coyeTasi yCTHbIE M MUChbMEHHBIE MPUEMBI, apuPMeTHYeCKUe ACUCTBUS C
HATYpaJIbHBIMH U LEJIBIMU YUCTIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMH,
IIOJIOKUTEIIBHBIMU U OTPULIATEIIBHBIMY YUCIIaMH.

BpIuncasaTh 3Ha4CHUS YHUCIIOBBIX BBIPAXKEHUN, BBIIIOIHATh IPUKUAKY U OLIEHKY
pe3ynbTaTa BBIYHUCICHHUM, BBINOJHATH MPEOOpPa30OBaHUS YHCIIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JICUCTBHI.

COOTHOCUTH TOUKY HAa KOOPAMHATHOM NPSAMOM ¢ COOTBETCTBYIOIIUM €U YUCIIOM U
n300paxkaTh YUCJIa TOYKAMU HAa KOOPAMHATHOM MPSAMOM, HAaXOAUTh MOAYJb YUCIIA.
COOTHOCUTBH TOYKH B IPSIMOYTOJIBHOM CUCTEME KOOPJIMHAT C KOOPAUHATAMH ITOU
TOYKH.

OKpyIJIATh LeJble Yhcia U JECATUUHbIE IPOOH, HAXOIUTh MPUOIIMKEHUS YUCE.
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Uucnosbie 1 OyKBEHHBIE BHIPAKECHUS

[TornmaTh U ynmoTpeosaTh TEPMUHBI, CBSI3aHHBIE C 3aITMCHIO CTETICHH YUCIIa,
HAXOJIUTh KBaAPAaT U KyO UKclia, BRIUKUCISATH 3HAUCHUS YUCITIOBBIX BBIPAKEHUN,
COJIepXKaIiX CTEICHHU.

[Tonp30BaTHCS MPU3HAKAMU JACIUMOCTH, PACKIIAbIBATh HATYpaJIbHBIC YHCIIA HA
POCTHIE MHOKUTEIH.

[Tomp30BaTHCA MacmITaAOOM, COCTABIISATH IPOIIOPIIMH U OTHOIIICHHUS.

Hcnonb3oBaTh OYKBBI /1711 0003HAUEHHUS YUCEN NP 3aMUCH MAaTEMaTHUYECKUX
BBIPKEHH, COCTABJISATh OYKBEHHBIE BRIPAXKEHUS U (DOPMYJITbI, HAXOAUTH 3HAUCHUS
OYKBEHHBIX BBIPOKCHHM, OCYIIIECTBIISISI HEOOXOAUMBIC MOJCTAHOBKU 1
npeoOpa3oBaHuUs.

HaxonnTe Hen3BECTHBINM KOMIIOHEHT PABEHCTBA.

Perienue TeKCTOBBIX 3a/1a4

PermaTe MHOTOIIArOBBIE TEKCTOBBIE 3a7a4i apU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaun, cBS3aHHBIC C OTHOLIEHUEM, TIPOTTOPIIMOHATLHOCTHIO BETUYHH,
MPOLIEHTAMM, PEIIaTh TPU OCHOBHBIE 3a/1a4u Ha APOOU U MPOILICHTHI.

Pemate 3amaun, comeprkaiiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTD,
BpEMsI, PACCTOSIHHE, 1IeHa, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEILHOCTD, BPEMS,
00bEMa pabOThI, UCTIONB3YS apU(PMETHYECKHUE TCHUCTBUSI, OLICHKY, PUKUJIKY,
MIOJIb30BATHCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIIMYHH.

CocTaBnsaTh OYKBEHHBIC BBIPKEHUS 110 YCIOBHUIO 3a/1aUH.

N3Bnekats nH(OpMaLnIo, MPeICTaBICHHYIO B TAOIUIaX, HA JIMHEHHOM, CTOIOYATOM
WM KPYTOBOM TMarpamMmax, MHTEPIPETUPOBAThH MIPEICTABICHHBIE JaHHbBIC,
WCITOJIB30BaTh JaHHBIC MTPU PEIICHUH 3a]1a4.

[TpencraBisaTs HHOOPMAIIHIO C TTIOMOIIBIO TAOIUIl, TMHESHHON 1 cTOI0YaTON
JUarpaMm.

Harnsgnas reomerpust

[TpuBOAUTH MPUMEPHI OOHEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (OPMY U3YICHHBIX
T€OMETPUYECKUX TUIOCKMX W IPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PaBHBIX U
CUMMETPUYHBIX UTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTHPA HA HEIIMHOBAHHOW U
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KJIeTYaToOl Oymare n3y4yeHHbIE MIIOCKUE TeOMETpUUECKre GUTyphl U KOHPUTYpaLui,
CUMMETPUYHBIC (DUTYPHI.

[Tonb30BaTHCS FTEOMETPUUYECKUMHU TMOHATUSIMU: PABEHCTBO (PUTYDP, CUMMETPUSI,
VCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPHUEN: OCb CAMMETPHH, LIEHTP
CUMMETPUH.

HaxoauTe BeJIMYKHBI YTJI0B U3MEPEHNUEM C MIOMOILBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aIaHHOM BEJIMYMHBI, I10JIb30BATHCS IIPU PEIICHUH 3a]1a4 TPalyCHON MEPOU YIJIOB,
pAacIiO3HAaBaTh HA YEPTEKAX OCTPBIN, PSIMOU, pa3BEPHYTHIN U TYION YIJIbI.
BrruucasaTe AJMHY JIOMaHOH, IEPUMETP MHOTOYTOJIbHUKA, TI0JIb30BAThCS €AMHUIIAMU
WU3MEPEHUS JUIMHBI, BBIPAXKATH OJTHU €IMHULBI U3MEPEHUS JJIMHBI Yepe3 IpyTHE.
HaxoauTp, uCronb3ys 4epTEKHBIE HHCTPYMEHTHI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HAa KBaJPaTHOM CETKE.

BoruncisaTs miomanb GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIb30BATh
pa3OoueHue Ha TPSAMOYIOJbHUKH, Ha  paBHbIEe  (QUTYpHI,

JOCTPauBaHME J10 IIPAMOYTOJIBHUKA, ITOJIb30BATHCS OCHOBHBIMU €IMHUIIAMU
U3MEPEHUS IUTONIAJH, BRIPAXKATH OJTHA €IMHUIBI N3MEPEHHUS TUIOIIAINA YEPE3 IPYTHE.
PacnioznaBath Ha MOJENIAX U U300PAKEHUAX MUPAMUAY, KOHYC, IIMIUHP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO, TpaHb, OCHOBaHHE, Pa3BEPTKA.
N300pakath Ha KiIeT4yaTOM Oymare nMpsMOYroJIbHBIN Mapaieenunes.

Boruncnsate 00bEM NpsSMOYToJIbHOTO Mapaiesienumnena, Kyoa, moib30BaThCs
OCHOBHBIMH €IMHUIIAMU U3MEPEHUS 00BEMA;

Pemate HeclOKHBIE 3aJa4yd  HA HAaXO0XACHUE TE€OMETPUUYECKUX BEJIUYMH B

MMPAKTHYCCKUX CUTYyaAlINAX.
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TEMATHUYECKOE IINTAHUPOBAHMUE 5 KJIIACC

JlercTBUs C HATYpaJbHBIMU
YHCIIAMU

CUCTEMA CUUCIICHUS.
Pspn naTypanbHbIX
YHUCEN.
HarypanpHsbiii psz.
Yucno 0.
HarypanbHble uncia
Ha KOOPJAUHATHOMU
IPSAMOM.
CpaBHenue,
OKPYIJICHUE

HaTypaJIbHBIX YUCCIIL.

Apudmernueckue
JIeUCTBUS

C HATypaJIbHBIMU
yuciamu. CBoiicTBa
HYJISI TIPU CIIOKEHUH
Y YMHOXKEHUU,
CBOICTBA €IUHHUIIBI
P YMHOKCHUU.

Hanmenosanue paznena |KommnuectBo OcHOBHOE OcCHOBHBIE BUJIBI JESTEILHOCTH 00Y4arOIINUXCS
(TembI) Kypca 4acoB coJiepKaHue
HatypasibHble uncna. 43 Hecsatuunas Yurarh, 32alIUCHIBATDH, CPABHUBATH HATYPAJIbHBIC YHCIIA;

npeaIaraTb u 00CyK1aTh CIOCO0bI YITOPSAOYNBAHMS YUCEI.
HN300pakaTh KOOPAMHATHYIO MPSIMYIO, 0TMeYaTh YHCiIa
TOYKaMHU Ha KOOPJIUHATHOUN MPSIMOM, HAXOAUTb KOOPINHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypaibHOTO psna, uncen 0 u 1
P CIOKCHUHU U YMHOKCHUMU.

Hcnoab30BaTh NPaBUJIO OKPYIJICHUS HaTYpalbHBIX YHCEIL.
BoInotHATh apudMeTHUecKue 1elCTBUA C HATYpaTbHBIMU
YUCJIaMH, BBIYUCJIATH 3HAUCHUS YUCIIOBBIX BBIPAKCHUN

€O CKOOKaMHM U 6e3 CKOOOK.

3anuchbIBaTh MPOU3BEIICHNUE B BUJIC CTCIICHU, YMTATh
CTEIICHH, HCI0JIL30BaTh TEPMHUHOJI0THIO (OCHOBAHUE,
MIOKa3aTellb), BLIYUCIASATH 3HAYEHUsI CTCTICHEH.

BbINoJHATH NPUKUAKY U OLEHKY 3HAaYCHUH YHCIIOBBIX
BBIpAXEHUMH, MPeAJaratb 1 NPpUMeHsTh NPUEMBI IPOBEPKH
BBIYHMCJICHHH.

Hcnoab30BaTh NpH BHIYUCIEHUSX TIEPEMECTUTEILHOE U
CcoYeTaTeIbHOE CBOMCTBA CIIOKEHHS M YMHOKCHUS,
pacrmpenenuTeIbHOEe CBOMCTBO YMHOKECHHUS; (POPMYJIMPOBATH
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[IepemecTuTenbHOE U
COYETATEIIbHOE
CBOWCTBA CJIIOKEHUS U
YMHOKEHHSI,
pacnpeneauTeNbHOE
CBOWCTBO YMHOKEHHSI.
Jlenurenu U KpaTHbIE
YUCIIa, Pa3JI0KEHUE
Y1CJIa HA MHOXKHUTEIIH.
Jlenenue

¢ octaTtkoM. [IpocTeie n
COCTAaBHBIE YHUCIIA.
[[pu3HaKu 1eIMMOCTH
Ha 2, 5,

10, 3, 9.

CreneHs ¢
HaTypaJIbHbIM
[10Ka3aTEIJIEM.

YucnoBble BBIPAKEHMS;

M IPUMEHSTh TIpaBUjIa MPeoOpa30BaHMS YUCIOBBIX BRIPAKCHHM
Ha OCHOBE CBOMCTB apupMeTHUYeCKUX aercTBuil. MccnenoBath
YHCIIOBBIE 3aKOHOMEPHOCTH, BBIJIBUTATh U 00OCHOBBIBAThH
rUNOTE3bI, (HOPMYIHPOBATHL 000OIIEHNS U BBIBOJIBI 110
pe3yabpTaTaM MPOBEAEHHOTO UCCIENOBAHUS.

DopMyIMpOBaTh ONPEETCHUS ISUTENS U KPaTHOTO, HAa3bIBaTh
NETUTENN U KPATHBIE YUCIIa; PACIIO3HABATH MPOCTHIE U COCTABHBIE
qucia; GopMyIHpOBaTh U MPUMEHSTh TPU3HAKY JISTUMOCTH Ha 2,
3,5,9, 10; npuMeHSATh AITOPUTM PA3IIOKEHUS YUCIIa HA TPOCTHIC
MHOXHUTEIN; HAXOAUTh OCTAaTKH OT JAEJIEHUS U HETIOJHOE YaCTHOE.
Pacrnio3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUSI O
HaTypaJIbHBIX YUCJIAX, IPUBOJAUTH IPUMEPHI U

KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUI O CBOMCTBAaX HATypPaJIbHbBIX YUCEIL.
KoHCTpyrnpoBaTh MaTEMaTHUUECKUE MPENTIOKECHUS

C IOMOIIBIO CBSI30K «H», «HJIN», ECIH. .., TO...».

PeiaTh TEKCTOBBIE 33]1a4l apU(PMETHUECKUM CIIOCOOOM,
MCI0JIb30BATh 3aBUCUMOCTH MEK]y BEJIMUMHAMHU (CKOPOCTb,

BpeMsi, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb U JIp.):
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MOPSAOK JEHCTBUM.
Perienne TeKCTOBBIX
3aJ1a4 Ha BCe

apuMeTHIECKUE

AHAJIM3UPOBATh U OCMBICIIMBATh TEKCT 3a/1a4H,
nepedopMyIMpOBaTh YCIOBHUE, U3BIEKATh HEOOXOIUMBIE
NaHHbIE, YCTAaHABIIMBATH 3aBUCUMOCTH MEXAY BEJIMUMHAMU,
CTPOUTD JIOTUYECKYIO LIETIOUYKY PACCYKACHUI.

MO,ZIGJII/IPOBaTB XO04 p€IICHHUA 3a4a4u C IIOMOIIBIO PUCYHKA,
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neicTBuys, CXEMBI, TAOJINLIBI.

Ha JBUKEHUE U [IpuBOIUTH, pa30upaTh, OLICHUBATH PA3IMUHbIC PEIICHNUS, 3aIIUCU
MOKYIIKU pelIeHUI TEKCTOBBIX 33]1a4.

KpuTnuecku o1ieHUBaTh MOTY4YEHHbIN pe3yibTaT, OCYIIECTBISATh
CaMOKOHTPOJIb, IPOBEPSISE OTBET HA COOTBETCTBUE YCIIOBHIO,
HaXOAUTb OLINOKU.

Pemmath 3a1a4u ¢ MOMOIIBIO TIepe0opa BCEX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS apU(DMETUKU

Harnsanas reomeTtpusi. 12 Touka, npsimas, Pacrio3HaBaTh Ha yepTexax, pUCYHKAX, ONKUCHIBATD,
JIMHMY Ha MIOCKOCTH OTPE3OK, JIyY. MCTIOJIb3Ysl TEPMHUHOJIOTHIO, U N300paXkaTh ¢ MOMOIIBIO
Jlomanas. YEPTEKHBIX UHCTPYMEHTOB: TOUKY, MIPAMYIO, OTPE30K, Iy,
M3MepeHue JvHbI YTOJI, JOMaHYI0, OKPY>KHOCTb.
OTpE3Ka, Pacnio3naBaTh, IPUBOAUTH MIPUMEPHI OOBEKTOB PEATLHOTO
METPUYECKUE MUpa, IMEIONTX (PopMy U3ydeHHBIX (PUTYD, OIEHUBATH UX
CIMHUIIBI JTMHEHBIE Pa3MEPHI.
M3MEPEHUS JJTUHBI. M cnonb30BaTh JIUHENHKY U TPAHCIIOPTUP KAK MHCTPYMEHTHI

OKpy>KHOCTb U KPYT.  |[IJIs1 HOCTPOCHUS U U3MEPEHUS: U3MEPSTH IJIMHY OTpE3Ka,




[IpakTueckas
paboTta
«llocTpoenue y3opa
13 OKPYKHOCTEW».
Yrou. [Ipamoti,
OCTpBIN, TYIION U
Pa3BEPHYTHIN YTJIbI.

W3mepenne yrios.

BEJIMYMHY yTJia; CTPOUTh OTPE30K 33JJaHHOM JJIMHBI, YTOJ,
3aJIaHHOM BETMYHMHBI; OTKJIAAbIBATh LIUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTH 33/IaHHOTO paauyca.
N300paxkath KOH(UTYpAITUX TEOMETPUIECKUX PUryp

13 OTPE3KOB, OKPYKHOCTEN, UX YACTEN HA HEJIMHOBAHHOM U
KJIeT4aToO Oymare; mpejiarath, OMMCHIBATh U 0OCYKIATh
CIIOCOOBI, aJITOPUTMBI IOCTPOCHHUS.

Pacmo3naBaTh 1 1300paXkaTh HA HETMHOBAHHOW U
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[TpakTrueckas paborta

«IlocTpoenue yrinos»

KJIETYaTON Oymare npsiMoil, OCTPhIN, TYIOM, pa3BEPHYTHIN YIJIbI,
CpaBHUBATh YTJIBL.

BpIUnCIIATH IJIMHBI OTPE3KOB, JIOMAHBIX.

[ToHrMaTh ¥ UCIIOIB30BaTh IPHU PELICHUH 3a/1a4 3aBUCUMOCTH
MEXAY €IUHULIAMUA METPUYECKON CUCTEMBI MEP; 3HAKOMHUTBCS C
HEMETPUUECKUMHU CUCTEMAaMHU MEP; BBIPAKATH JINHY B
Pa3IMYHBIX €AUHULIAX U3MEPEHHUS.

WccnenoBath GUrypsl 1 KOHPUTrypaluu, UCTIOIb3Ys HU(POBbIE

pecypchl
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OOBIKHOBEHHBIE TPOOH

Jlpo6s. [IpaBunbHBIC 1
HEeIpaBUIbHBIC IPOOH.
OCHOBHOE CBOMCTBO
TpoOH.

CpaBHeHue Tpo0eii.
Cnoxenue u
BBIYMTAHUE
OOBIKHOBEHHBIX
npoOeii. CMelianHas
poOb. YMHOXXEHUE U
neJIeHNE
OOBIKHOBEHHBIX
npo0Oeit; B3auMHO-
oOpaTHbIE TpoOH.
PenieHue TEKCTOBBIX
3a/1a4, COACPIKAIINX

npoou. OCHOBHBIE

MonennpoBaTh B rpaguuecKkoi, mpeaMeTHON dopme,

C MIOMOILIBIO KOMITBIOTEPA MOHATHUS U CBOWCTBA, CBSA3AHHBIE C
OOBIKHOBEHHOU JPOOBIO.

YuTtaTh M 3alIMCBIBATh, CPABHUBATH OOBIKHOBEHHBIE APOOH,
npeajaraTb, 000CHOBBIBATh U 00CYXAATh CIIOCOOBI
YIIOPSIIOUUBAHUS IPOOEii.

MN300pakath OOLIKHOBEHHBIE IPOOM TOUKAMU

Ha KOOPAUHATHOM MPSAMOM; UCII0JIb30BAaTh KOOPJANHATHYIO
PSIMYIO [T CpaBHEHUS 1po0ei.

@DopMyIMpOBaTh, 3aIIUCHIBATH C IOMOIIbIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JAPOOU; UCIIOIB30BaTh OCHOBHOE
CBOMCTBO ApoOHU I COKpallleHus: ApoOeii U MpUBEAEHUS 1PoOH K
HOBOMY 3HAMEHATEIIO.

[IpencraBisTh CMELIaHHYIO IPOOh B BUE HEMPABHIBHOMN U
BBIJICJIATH LIETYI0 YaCTh YKCia U3 HEMPaBUIbHON APOOH.
BrinmonusaTe apudmeTndeckue 1encTBus

C OOBIKHOBCHHBIMH ,HpO6HMI/I; IIPUMCHATDH CBOMCTBaA
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3aja4uM Ha IpoOH.
[Ipumenenue OykB
TUIS 3aMUCH
MaTEMaTHYECKUX
BBIPAKECHUN U

[TPEITOKEHUN

apu(pMETUYECKUX NCUCTBUI IJIs1 pallMOHATU3AINH
BBIUMCIICHUU.

BbINOMHATH OPUKUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN;
peaIaratb U MPUMEHATh NPUEMBI IPOBEPKU BBIYMCICHUM.
[TpoBOIUTH KCCIIEIOBaHUS CBOMCTB APOOEH, OMUpasich

Ha YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YUCIIE C TOMOUIBIO
KOMITHIOTEPA).

Pacrnio3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 IPOOSX, MPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBAHUM.

PeiaTh TEKCTOBBIE 3a/1a4M, COAEPIKaIUE APOOHBIE TaHHBIE, U
3a/lau Ha HAXOXKJIEHUE YaCTH 11€JIOT0 U LIeJIOTO MO €ro YacTH;
BBISIBJISITH UX CXOJICTBA U Pa3INUUsL.

MopaenupoBaTh X0/1 pEUIEHU 3aJa4H C IOMOILBI PUCYHKA,
CXEMBI, TAOJIHIIBI.

[IpuBOANTH, pa30upaTh, OLICHUBAThH PA3TMYHBIE PEIICHUS,
3alMCy PEUIEHUI TEKCTOBBIX 3a1a4.

Kputrnuecku o1eHnBaTh MOTYUYEHHBIN pe3ysbTarT,
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OCYIICCTBJIATbL CAMOKOHTPOJIb, ITPOBCPSSA OTBET
Ha COOTBCTCTBUEC YCJIOBHIO, HAXOOUTH OIITNOKH.

3HAKOMHUTBCS C UCTOPHUEH pa3BUTHS apU(PMETUKH

HarnsgHas reomerpus.

MHOFOYI‘OJII)HI/IKI/I

10

MHOTrOyroJbHUKH.
YUeTbIpEXYroIbHUK,
PSAMOYTOJIbHUK,
KBaJpar.

[IpakTueckas

OnuceIBaTh, UCHOJB3YsI TEPMUHOJIOTHIO, U300pakaTh

C TIOMOIIBIO0 YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

[IpuBOANTH MPUMEPHI OOBEKTOB PEATBHOIO MUPA, UMEIOIIUX

(hopMy MHOTOYTOJIbHUKA, IPSMOYTOJIbHUKA, KBaIpaTa,
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pabora

«IlocTpoeHune
MPSMOYTOJIbHUKA C
3aJJaHHBIMU CTOPOHAMU
Ha HEJIMHOBAHHOU
Oymare.
TpeyroJgbHUK.
[Inomans u nepumerp
MPSIMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTABJICHHBIX U3
PSIMOYTOJIbBHUKOB,
€IMHHLbI U3MEPEHHUS
[JTOLIA/IH.

[TepumeTp

MHOT'OYTI'OJIbHUKA

TPEYTOJIbHUKA, OLICHUBATH UX JINHEWHBIE Pa3MEPHI.

BBIYUCIIATE: IEPUMETP TPEYTOJIBHUAKA, IPSAMOYTOJIbHUKA,
MHOT'OYT'OJIbHUKA; TJIOIIAb IPSAMOYTOJIbHUKA, KBApaTa.
300paxaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE U TYIIOYTOJIbHbIE
TPEYTOJIbHUKHU.

CTpouTh Ha HETMHOBAHHOM U KJIETYaTON Oymare KBajaparT U
PSIMOYTOJIBHUK C 33JaHHBIMM JJIMHAMYU CTOPOH.

MccnenoBars CBOMCTBA NMPAMOYTOJIBHUKA, KBAaIpaTa IyTEM
HKCIIEPUMEHTA, HAOII0EHUS, U3MEPEHUS, MOJEIUPOBAHMS;
CPaBHUBATH CBOMCTBA KBAAPATA U MIPSIMOYTOJIbHUKA.
KoHCTpynpoBaTh MaTEMaTUYECKUE MTPEIIIOKEHUS

C IIOMOILIBIO CBSI30K «HEKOTOPHI», «I1r000i». Pacro3HaBath
VICTUHHBIE U JIOXKHBIE BBICKA3bIBAHHS O MHOTOYTOJIbHUKAX,
ITPUBOJIUTD IPUMEPHI U KOHTPIIPUMEDBL.

VccnenoBaTs 3aBUCUMOCTB IIJIOIIAAM KBAaApaTa OT JJIMHBI €ro
CTOpPOHBI.

lcrionbp30BaTh CBOMCTBA KBAJAPATHOM CETKU JUIsl IOCTPOCHUS
¢uryp; pa3OuBath NpSMOYTOJIBHUK HA KBaJIpaThl, TPEYTOJIbHUKY;

COCTaBIISAITH GUTYPHI U3 KBAIPATOB U MPSIMOYTOJIbHUKOB U
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HAXOIUTh UX IUIOIIA/b, pa30uBaTh GUTYPHI HA MPSIMOYTOJIBHUKA
Y KBaJpaThl U HAXOAUTH UX IJIOLIAb.

BrIlpakaTh BEIMUMHY IUIOIIAAN B PA3JIMYHBIX €IMHULAX
M3MEpPEHUs METPUYECKON CUCTEMBI MEP, IOHUMATh U
MCII0JIb30BAaTh 3aBUCUMOCTH MEXAY METPUUECKUMU €IUHULIAMHU

M3MCPCHHA ILJI0OIIA/IU.
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3HAKOMMTHCS C ImpuMeEpamMu NpUMCHCHUA IIOIAAW U IICPUMETpPa
B IIPAKTUYICCKUX CUTyallUAgX. Pematn 3aJa4u
M3 peanLHoﬁ JKU3HU, IIpCaJiaratb U O6CY)KI[aTI> Ppa3IN4YHEBIC

CITOCOOBI PEUICHUA 3aaa4
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JlecsTuuabie qpodU

JlecsiTU4Has 3aluCh

npoOeii. CpaBHEHHE

JlevicTBus
C J€CSITHYHBIMU
IPOOSMU.

OkpyrieHue

Perienne TeEKCTOBBIX
3ajay, CoAepKalrux
npobu. OCHOBHBIE

3aja4u Ha Ipoou

NECATUYHBIX APOOEH.

NECATUYHBIX APOOEH.

[IpencTaBiasTh NECATUUHYIO APOOb B BUI€ OOBIKHOBEHHOM,
YUTaTh U 3aMIMChIBATh, CPABHUBATH JECATUUHBIE IPOOH,
npesaratb, 000CHOBBIBATh U 00CYX1aTh CLIOCOOBI
YIOPSI0YUBAHUS AECITUUHBIX IPOOEH.

MN300paxxath ecaTuuHble IpoOU TOUKaMU Ha KOOPJMHATHOM
ITPSIMOU.

BbISBISTH CXO/ACTBA U pa3JInyus MPaBUI apu(PMETHUIECKUX
NENCTBUN C HATYPaTbHBIMHU YUCIIAMU U JCCATUIHBIMA JPOOSIMU,
OOBSACHSTH UX.

BbInonHATh apu@MeTHUYecKue ASUCTBUS C AECATUUHBIMU
NPOOSMU; BBITIOTHSITH MPUKUAKY W OIEHKY PE3yJIbTaTa
BBIUMCIICHUH.

[IpumeHsTH CBOMCTBA apu(PMETUUECKUX AEHCTBHUM s
panroOHAIN3alHA BEIYUCIICHHM.

[IpuMeHATH MPaBUIIO OKPYTIICHUS JECATUUHBIX APOOEH.
[IpoBOIUTE MCCTIEAOBAHUS CBOMCTB ACCITUYHBIX IPOOCH,
ONMHPAsICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHUCIIE

C TOMOIIBIO KOMIIBIOTEPA), BHIIBUTATh TUIIOTE3bl U IPUBOJIUTD UX|

000CHOBAHMUS.
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Pacrnio3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS
0 Ipo0sAX, MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, CTPOUTD

BbICKA3bIBAHUA U OTPHULIAHHA BBICKA3bIBaHUI.
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PeiaTh TEKCTOBBIE 3a]1a4M, COAEpKalE APOOHBIEC JaHHBIE, U HA
HAXOXJICHUE YACTH LIEJIOT0 U LIEJIOr0 MO €ro0 YacTH; BBISBIISIT UX
CXOJICTBA U PA3IUYMSL.

MopaenupoBaTh X0/1 pEUIEHU 3aJa4M C IOMOILBI PUCYHKA,
cxembl, Ta0ymibl. [IpuBoauTh, pa3dupaTh, ONEHUBATH PA3TNIHBIC
penIeHus, 3alIMCH PENIEHNI TEKCTOBBIX 3a/1a4.

OnepupoBath IPOOHBIMU YHCIAMHU B PEATHHBIX )KU3HEHHBIX
CUTyalUsX.

KpuTtnuecku OeHNBAaTh MOJTYyYECHHBIN PE3yJIbTaT, OCYIIECTBISATh
CaMOKOHTPOJIb, IIPOBEPSISL OTBET

HA COOTBETCTBHE YCIOBHUIO, HAXOUThH OIIUOKH.

3HAKOMHUTBCS C UCTOPHUEH pa3BUTHS apU(PMETUKH
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HarnsgHas reomerpus.
Tena u ¢purypsl B

[IPOCTPAHCTBE

MHOrOrpaHHUKH.
300pakeHue
MHOTOTPAHHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeN.

[[psiMOYTOJIBHBIN
napasuienenunes, Kyo.
Pa3BépTku KyOa u
napasuielienuneaa.
[IpakTuueckas pabora
«Pa3BépTka KyOay.

O0BEM KyOa,

Pacrio3naBaTh Ha uyepTexax, pUCYHKax, B OKPY>KaIOLIEM MHPE
MpPSIMOYTOJIbHBIN Mapajuienenumnesa, Kyo, MHOTOIrpaHHUKH,
OTIMCHIBATh, UCIIOJIb3Ysl TEPMHUHOJIOTHIO, OLICHUBATh JINHEHHBIE
pa3MepBhl.

[TpuBOAUTH IPUMEPHI 0OBEKTOB PEATLHOIO MUPA, UMEIOIIIX
(hopMy MHOTOTpaHHUKA, IPSIMOYTOJILHOTO MapajlieenuIea,
KyOa.

N300paxkats KyO Ha KJleT4aToi Oymare.

VccnenoBaTh CBOMCTBA KyOa, IPSIMOYTOJIBHOTO
napaenenunena, MHOrOTpaHHUKOB, UCTIOJIb3Ys MOJIEIH.
PacrioznaBaTh 1 M300pakaTh pa3BEPTKHU KyOa U
napanienenunena. Moaenuposats Ky0 U napajuieienumnesa u3
OyMaru v mpo4nx MaTepuasoB, OOBACHATH CIOCOO

MOJICIINPOBAHUA.
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MMPAMOYT'OJIBHOT'O

MapauiCJICImIIc1a

Haxonutb u3mMepeHusi, BBIYUCIATH TUIOAAb TOBEPXHOCTH;
00BEM KyOa, MPSAMOYTOJILHOTO MapalieenuIiea; HCCIea0BaTh
3aBUCUMOCTh 00BEMA KyOa OT AJIMHBI €ro pedpa, BbIIBUTATh U

00OCHOBBIBATH T'UIIOTE3Y.

1 00BbEMA, IEPUMETPA U TIIOLIAAN TOBEPXHOCTH.
Pacrnio3HaBaTh UCTUHHBIC U JIO)KHBIE BBICKA3bIBAHUS

0 MHOTOTpaHHUKAX, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI,
CTPOUTD BBICKA3bIBAHUS U OTPUIIAHUS BbICKA3bIBAHUU.

PemaTte 3a/1a4u U3 pealbHON KU3HH

Ha6HIOI[aTB W IPOBOAUTH aHAJIOTHH MCKAY INOHATUAMU ILJIOIIAANA
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[ToBTOpeHue u 00001IIEHUE

[loBTOpEHME OCHOBHBIX
[MOHATHUH U METOJI0B
Kypca

5 xnacca, 00001eHE

SHAHUHN

BoruncnsaTe 3Ha4eHHs BBIPAKEHUH, COACpKAIINUX HATypaJbHbIE
qrcia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, BBITOIHATh
npeoOpa3oBaHus YHCET.

Bri6upath crioco0 cpaBHEHMSI YMCEN, BHIYMCICHUH, TPUMEHSTh
CBOMCTBAa apu(METUUECKUX ACUCTBUI I palliOHATN3AINH
BBIYMCIICHNAMN.

OcCy11ecTBIATh CAMOKOHTPOJIb BBITIOJIHAEMBIX TEHCTBUI U
CaMOIIPOBEPKY pe3yiIbTaTa BHIYHCICHUIA.

Pemrate 3a1auu U3 peaybHON KU3HH, TIPUMEHSTh
MaTeMaTHYeCKue 3HaHUS IS PeLIeHUs 3a1a4 U3 IPYTux
y4eOHBIX MPEIMETOB.

Pemrate 3a1a4 pa3HbIMU CIIOCOOAMHU, CPAaBHUBATH - CIIOCOOBI

peleHus 3a1a4u, BEIOUpaTh palioHaIbHbINA CIOCO0

OBILEE KOJIMYECTBO
YACOB 110
[TPOTPAMME

170
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6 KITACC

HaumenoBanue pasnena

(TembI) Kypca

KomuyecTBO

qacoB

OCHOBHOE cOAEpKaHNE

OCHOBHBIC BUAbBI ACATCIbHOCTHU 06yqarom1/1xc;1
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HarypanbpHble yncna

30

ApudmeTnueckue
eCTBUSI

C MHOTO3HAYHBIMH
HaTypaJIbHBIMU
yrciiaMu. YnciioBeie
BBIPAKEHUS, TOPSATOK

JICHCTBUM,

OkpyrieHue
HATypaJbHbIX YUCEIL.
JlenuTenu u KpaTHbIE
qrcIia; HauOOJIbIINUN
001N AeMUTeNh U
HauMeHbIee ol1iee
KpaTHOE.

JlenuMocCTh CyMMBI U
POU3BEICHUSI.
Jlenenue

Cc ocTaTkoM. Perienue

HMCIOJIb30BAHUE CKOOOK.

BrIoHATE apuMETHIECKUE TSHUCTBUS C MHOTO3HAYHBIMHU
HaTypajJbHBIMHU YHCIAMU, HAXOUTh 3HAYEHU ST YUCIOBbBIX
BBIPAXKEHUI CO CKOOKamMH 1 6€3 CKOOOK; BHIYHCIISATH
3HAUEHUS BBIPAKEHUH, COAEPKAIUX CTETICHH.

BbINONMHATS NPUKUAKY U OLIEHKY 3HAUEHHUM YUCIOBBIX
BBIPOKCHHM, TPUMEHSATH IPUEMBI IPOBEPKU PE3YIIbTATA.

M crionb30BaTh MPHU BBIYKUCIECHUSX EPEMECTUTEIHLHOE U
COoUeTaTeIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,
pacnpenenuTeabHOEe CBOMCTBO YMHOKEHUS OTHOCUTENIBHO
CJIO’KEHMSI, CBOMCTBA apuU(PMETUUCCKUX JICHCTBUM.
VccnenoBaTh YUCIOBBIE 3aKOHOMEPHOCTH, TIPOBOJUTH YHCIIOBHIC
HKCIIEPUMEHTBHI, BBIJIBUTATh U 00OCHOBBIBATH TMIIOTE3HI.
DopMyHpOBaTH OMPEICTICHUS JSITUTEIS U KPATHOTO,
HanOO0JIbIIIEro OOILIETO AETUTENS U HAMMEHbIIETro O0IIero
KpPaTHOTO, MPOCTOT0 U COCTABHOI'O YUCEI; UCIOJIb30BATh 3TU
MOHSTHUS TIPY PEIICHUU 3a]1a4.

[[puMEeHATH anrOpPUTMbI BBIYUCICHHS] HAMOOJIBIIET0 O0IIETO
NENUTENsE 1 HAMMEHBIIEro 0011Iero KpaTHOTO JBYX YUCEN,

AJITOPUTM PA3JIOKCHUA 9YMCJIa HAa ITPOCTBIC MHOKHUTCIIN.
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TCKCTOBBIX 3a1a4

Hccnenosarh ycaoBUsl 1€IUMOCTH Ha 4 U 6.

WccnenoBath, 00CyK1aTh, GOPMYIUPOBATH U
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000CHOBBIBATh BBIBOJ] O YETHOCTH CYMMBI, IPOU3BEEHUS: IBYX
YETHBIX YUCEIL, IBYX HEUYETHBIX YUCIIE, YETHOTO U HEUETHOTO
yuCell.

MccnenoBaTth CBOMCTBA JEIIMMOCTH CYMMBI U IPOU3BEICHUS
YHCe.

[IpuBOAUTH NPUMEPHI YUCEII C 3aJJAHHBIMUA CBOWCTBAMH,
Pacno3HaBaTh BEPHBIC U HEBEPHBIE YTBEPKIACHUS

0 CBOMCTBAX YHCEJ, ONIPOBEPTATh HEBEPHBIC YTBEPKICHHUS C
[MOMOIILE0 KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTteMaTHUYECKUE TPEATIOKEHUS

C TIOMOILBIO CBSI30K «M», «HJINY», «ECJIH..., TO...». Pemars
TEKCTOBBIC 3aJ]a4l, BKJIFOYAOIIME ITIOHITHUS ICJIMMOCTH,
apuMeTHuyecKuM criocoboM, CTI0Ib30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB.

MoenmrpoBaTh X0 PEIICHU 3a/1a4l C HOMOUIBIO PUCYHKA,

CXEMBI, TAOJIUIIBI.

[PELIEHNI TEKCTOBBIX 3a1a4.

HpI/IBOI[I/ITB, p336I/IpaTB, OLCHUBATL PA3JIMYHLIC pCIICHUA, 3aIINCHU
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KpuTtnieckn OLeHnBaTh MOTYyYEHHBIM pE3yJIbTaT, HAXOAUTh
OLLMOKY, OCYILECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBCTCTBUC YCIIOBHIO

Harnsagnas reoMeTpus.

[IpsiMBbIE HA TUIOCKOCTH

[lepnienauKynsipHbIE
psIMBIE.
[TapannensHble

MpsiMbIE.

Pacrnio3HaBaTh Ha YyepTexkKax, pUCYHKax Cllydyaud B3aUMHOIO
PACIIONOKEHUS ABYX IPSIMBIX.
300paxaTh ¢ MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

Ha HCJIMHOBAHHOMW M KJIETYATOM 6YMaI‘C ABC IIEPCCCKAIOIIUCCSA
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Paccrosaue mexny

MMPAMBIC, IBC IIapaAJJICJIbHBIC ITPSAMBIC, CTPOUTDL IPAMYIO,
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NByMS TOUKaMH,
OT TOYKH J10 IIPSIMOM,
JUIMHA MaplIpyTa

Ha KBa,Z[paTHOﬁ CETKC

NePHeHAUKYIAPHYIO JaHHOM.

[IpyuBOIUTH MPUMEPHI MAPATIIETHLHOCTH U NEPIEHIUKYIISIPHOCTH
MpPsIMBIX B ITPOCTpaHCTBE. Pacrno3HaBaTh B MHOTOYTOJIbHUKAX
NepHeHAUKYJIIPHbIE U MapajuieNbHble CTOPOHbL. M300pakath
MHOTOYTOJIbHUKH C HapaJuIeIbHBIMU, IEPIICHIUKYISIPHBIMU
CTOpOHaMHU.

Haxo1uTh pacCTOSIHUE MEXy IBYMsI TOUYKAMH, OT TOUKHU J0
NPsIMOM, IJIMHY MTyTH Ha KBAJIPATHOM CETKE, B TOM YHUCIIE

MCII0JIb3YsI LIM(PPOBBIE PECYPCHI
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Jlpobu

32

OObIKHOBEHHAs 1pOOB,
OCHOBHOE CBOMCTBO
poOu, COKpaIieHue
npobeii. CpaBHEHHE U
YIIOPSA0YNBAHHUE
poOeid.

JlecsiTuuHbIe IPOOH U
METpPUYECKasi CHCTEMA
Mep.
Apudmeruueckue
NICVICTBUS

C OOBIKHOBEHHBIMH H
NMEeCATUIHBIMU
TPOOSIMHU.

OtHomenue. [leneHue B

JaHHOM

CpaBHUBATH U YIIOPAI0UYMBATH APOOU, BEIOUPATH CIIOCOO
CpaBHEHMS APOOEH.

[IpencraBasTh necATUYHBIE IPOOU B BUE OOBIKHOBEHHBIX
NpoOeit 1 OOBIKHOBEHHBIE B BUJIE IECSITUUHBIX, UCTIOIb30BATh
HKBUBAJICHTHBIE MPEACTABICHUS APOOHBIX YHUCEI TIPU UX
CpaBHEHUH, NIPU BbIUKCICHUIX. Mcoap30BaTh NecATHYHbBIC
NpoOu npu nMpeoOpa3o0BaHUM BEIMUYMH B METPUUYECKON CUCTEME
Mep.

BrinonHats apudMeTudeckue 1eHCTBUS

C OOBIKHOBEHHBIMU U JIECITUYHBIMU JPOOSMHU.

BoruncnsaTe 3Ha4eHUS BHIPAKEHUH, COAepKAIIUX OOBIKHOBEHHBIE
U IECSITUYHbIE IPOOU, BBITIOIHATH MpeoOpa3oBaHus Apooeil,
BBIOMpATH CIOCO0, MPUMEHSATH CBOMCTBA apu(METHIECKIX
NEUCTBUN TSI pAlMOHAIN3ALNU BBIYMCICHUM.

CocTaBisiTh OTHOILLIEHUS U MTPOTOPIIMHI, HAXOAUTD

OTHOIICHNEC BCJINYIWH, JCIINTh BCIIMYNHY B TdHHOM
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oTHOIIeHNH. Maciira0,
nponopuus. [lonstue
MpoleHTa. BeluncieHue
MPOILICHTA

OT BEJIMYUHBI U
BEJIMYMHEI 110 €€
[TPOLICHTY.

PenieHne TEKCTOBBIX
3ajay, CoAepKaIlnux
POOH M TIPOIICHTHI.
[IpakTrdeckas padbota
«OTHOIIIEHHNE TITUHEI
OKPYXKHOCTHU K €€

TuaMeTpy»

OTHOIIICHUHU.

HaxonuTh SKCIEpUMEHTATLHBIM TTyTEM OTHOIIICHUE JITTHHBI
OKpPY>XKHOCTH K €€ ThuaMeTpy.

HHTeprpeTHpOBaTh MacIITad KaKk OTHOIIICHNE BETHYHH,
HaXOJIUTh MacITal MIaHa, KAPThl U BBIYUCISITH PACCTOSHUSA,
MCTIOJNB3YS MacITao.

OOBIICHATH, UTO TAKOE MPOIIEHT, YIIOTPEOIATH 0O0OPOTHI PEUH CO
CJIIOBOM «ITPOLIEHT». BBIpakaTh MPOIEHTHI B IPOOSX U IPOOH B
MPOIEHTaX, OTHOIIICHUE IBYX BEIMYHMH B MPOIICHTaX. BRIYUCIATH
MPOIICHT OT YKCIIA ¥ YHUCIIO TI0 €ro MPOIICHTY.

OKpyTJISATh IPOOH U MPOLIEHTHI, HAXOAUTH MPUOIMKEHUS YUCEIL.
Pemate 3a1auu Ha 9acTH, TPOLICHTHI, MPOTIOPIINH,

Ha HAXOXKJIeHUE ApooH (MTPOIEHTA) OT BEJIMUMHBI ¥ BEJTMYUHEI TI0
e€ nqpoOu (TIporeHTY), Ipodu (MPOIEHTA), KOTOPBIM COCTABIISAET
0JIHa Ben4uuHa oT apyroi. [IpuBoanTs, pa3dupats, OlICHUBAThH
pa3MYHbIC PEIICHNUS, 3alTMCH PEIICHU TEeKCTOBBIX 3ajad.
M3Brekath HH(OOPMALIUIO U3 TAOHII U ANArPaMM,

MHTEPIIPETUPOBATH TAOIMYHBIEC JAHHBIE, ONTPENEIATh

50



Han0OJIbIIIEE 1 HAUMEHBIIIEE

M3 IPpCACTABJICHHBIX JaHHBIX

Harnsgnas reoMeTpus.

CummeTpust

OceBasi cuMmeTpus.
LlenTpasibHas

CUMMETPHS.

Pacrio3HaBaTh Ha YepTexKax U U300paKEHUSIX, U300paKaTh OT
PYKH, CTPOUTH C IOMOIIBI0O HHCTPYMEHTOB PUTYpPY (OTPE30K,

IIOMaHY0, TPEYTOJIbHUK, IPIMOYTOJIbHUK,
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[TocTpoeHue
CUMMETPUYHBIX QUTYP.
[IpakTuyeckas paboTa
«OceBasi CHMMETPUSD.
CummeTpus

B IIPOCTPAHCTBE

OKpPY>KHOCTB), CHMMETPHUYHYIO TaHHOW OTHOCHUTEIHHO MPSIMOH,
TOYKH.

HaxoauTs mpuMepbl CAMMETPUH B OKPYKAOIIEM MUDE.
MonenupoBaTh 3 Oymaru ase GUTrypbl, CAMMETPHUYHEIE
OTHOCUTEIHLHO MPSMON; KOHCTPYHPOBATH TEOMETPUUECKHE
KOH(UTYpAIMH, UCTIONB3YS CBOMCTBO CUMMETPHH, B TOM YHCIIE C
MOMOIIIBIO TIU(POBBIX PECYPCOB.

VccnenoBaTh CBOKWCTBA U3YYCHHBIX (DUTYD, CBSI3aHHBIC C
CUMMETpHEH, HCTIONB3Ys SKCIIEPUMEHT, HAOJI0IeHNE,
MOJICIIUPOBAHUE.

(OO0CHOBBIBATH, OMIPOBEPTaTh C MOMOIIHI0 KOHTPIIPUMEPOB

YTBEPXKACHHS O CAMMETPUU PUTYD
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Bripaxxenus ¢ OykBamu

[Ipumenenue OyKkB ISt
3aIuCU
MAaTeMaTHYECKUX
BBIPAKCHUH U
MPEIIOKEHUM.
byKBEHHBIE BBIpAKEHUS
Y YKCIIOBBIC
MOJCTAaHOBKH.
byKkBEHHBIE pABEHCTBA,
HAaXO0XKICHUE

HCU3BCCTHOI'O

Vcrionp30BaTh OYKBEI 171 0003HAYCHUS YUCE, IPU 3aIMHUCH
MaTEeMaTHYECKUX YTBEP)KIECHUH, COCTABIATh OYKBEHHBIC
BBIPKECHHS 110 YCIIOBUIO 3a]a9H.

VccnenoBaTh HECTIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCTI0Jb30BaTh OYKBHI JIJISl MX 3aIHCH.

BBIYuCIsITh 94MCIOBOE 3HAUCHNE OYKBEHHOTO BBIPAXKEHUS TIPH
3aJaHHBIX 3HAYCHUAX OYKB.

3anuceiBaTh GOPMYIIBL: IEPUMETPA U TUIOIIA TN
MPSIMOYTOJIbHUKA, KBaIpaTa; IJIUHBI OKPYKHOCTH, TUTOIIAIH
KpYTa; BBIMOTHITH BRIYUCICHUS TI0 STHM (popmyram.
CocTaBisTh (HOPMYITBI, BRIPAKAIONTUE 3aBUCUIMOCTH MEXKTY
BEJIMUMHAMU: CKOPOCTbh, BPEMSI, PACCTOSTHHE; 11€Ha, KOJNYECTBO,

CTOMMOCTD; MPOU3BOIUTEIHHOCTD, BpeMs, 00bEM
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KoMItoHEeHTa. DopmyIibl

pa6OTLI; BBITIOJIHATH BBIYUCIICHUA 110 OTUM q)OpMYJIaM. HaXOI[I/ITI)

HEU3BECTHBIN KOMIIOHEHT apu(pMETHIECKOTO ACHCTBUS

Harnsagnas reoMeTpus.

@urypsl Ha IIJIOCKOCTH

YUeTbIpEXYrOJIbHUK,
IPUMEPBI
4EeTBIPEX YT OJIbHUKOB.
[ [psAMOYTOJIBHUK,
KBaJpaT: CBOMCTBA
CTOpPOH, YIJIOB,
TaroHa’liei.
3mepeHue yrios.
Byl TpeyroJbHUKOB.
[lepumerp
MHOTOYTOJIbHUKA.
[Tnomane Guryps.
Dopmyibl nEpUMETpa U
101 AAH

PSAMOYTOJIbHUKA.

MN300pakaTh Ha HEJTMHOBAHHOM U KJIETYATOM Oymare C
MCTI0JIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB YETHIPEXYTOJIbHUKN
C 3aJIaHHBIMHU CBOMCTBAMMU:

C MapaJUICIbHBIMU, IEPIICHANKYIAPHBIMU, PABHBIMU CTOPOHAMH,
MPSIMBIMU YTJIaMU U 1., PABHOOEIPEHHBIN TPEYTOJIbHUK.
[IpeanaraTe U 00CYX/1aTh CIOCOOBI, AITOPUTMBI TOCTPOCHUS.
VccnenoBath, UCTIOIB3YS IKCIIEPUMEHT, HAOIIOICHHE,
MOJENNPOBAaHUE, CBOMCTBA NIPSMOYTOJIbHUKA, KBaApaTa,
pa30uBaTh Ha TpeyrobHUKU. OOOCHOBBIBATH, ONIPOBEPIaTh C
[MOMOILBIO KOHTPIIPUMEPOB YTBEPKICHUS

0 MPSIMOYTOJIbHUKE, KBA/IpaTe, PACliO3HABATh BEPHBIE U
HEBEPHBIC YTBEPKIACHHUS.

M3MepsTh U CTPOUTH C TIOMOIIBKO TPAHCTIOPTUPA YTJIbI, B TOM
YUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;

PacIrio3HaBaTh OCTPBIE, NPSIMBIE, TYIIbIE, PA3BEPHYTHIC YTJIBI.
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[TpuOmmxkE€nnoe
M3MEpeHue Mo Iu

buryp.

[IpakTueckas

Pacrio3naBaTh, 1300pakaTh OCTPOYTOIBHBIN, MPSIMO- YTOJIbHBIH,
TYIOYTOJIbHBIN, pAaBHOOCAPEHHBIN, pABHOCTOPOHHUM
TPEYTOJIbHUKHU.

BpIunciiaTh NEPUMETP MHOTOYTOJIBHUKA, IJIOIIAAb

MHOTI'OYI'OJIbHHUKA pa?>6I/ICHI/ICM Ha IIpAMOYI'OJIbHUKH,

55



pabota «ILmomans
KpyTa»

Ha paBHbIC (PUTYPBI, HCII0JIB30BATh METPUUECKUE €TUHUIIBI
M3MEPEHUS JITTUHBI U TUIOIIA/IH.

Hcnonb30BaTh NpUOIMKEHHOE U3MEPEHUE JJIUH U TUIOIAIeH Ha
KJIeT4aTor Oymare, NpuOIMKEHHOE U3MEPEHUE JIJTUHBI

OKPYXKHOCTH, IUTOIIAIA KpyTa
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[looxuTenbHbIE U

OTPHULATCIIBHBIC YHCJIa

40

[{enbie uncna. Moaynb
4yuciia, FeOMETpUIecKas
MHTEpIIpeTalns

MO TyIsl. UucaoBbIe
MPOMEKYTKH.
[lonoXXuTeIbHBIC U
OTPULIATEJILHBIC YUCIIA.
CpaBHeHUe
MMOJI0KUTEIbHBIX U
OTPHULIATEIILHBIX YUCET.
ApudmeTnueckue
eCTBUSI

C MOJIOKUTEIILHBIMA U
OTpUIATEIbHBIMU
YHCJIAMH.

Pemenue TEKCTOBBIX

3ajaq

[IprBOINTH MPUMEPBI UCTIOJIB30BAHUS B PEAIBHON )KU3HU
[10JIOKUTEIIBHBIX M OTPULIATEIIBHBIX YHCEIL.

M300paxaTh LIeTIbIe YHCIIa, MTOJI0XKUTENbHbIE U OTPUIIATENIbHbIC
YKMCJIa TOYKAMHU HA YUCIIOBOM IPSIMOM, UCIIONIB30BATh YUCIOBYIO
PSIMYIO I CPaBHEHHUs uncen. [[puMensTh npaBuiia CpaBHEHNUS,
YIOPSAOYHUBATH LIEJIbIE YMCIIA; HAXOAUTHh MOTYJIb YUCIIA.
DopMyIMPOBATH ITPaBUila BEIYUCIEHUS C TIOJIOKUTEIBHBIMU U
OTPULIATEIBHBIMU YUCIAMU, HAXOAUTh 3HAYECHUS YUCIOBBIX
BBIPAKEHUH, COJIEpKAIIUX ICHCTBUS

C IIOJIOKUTEJIBHBIMU U OTPULIATEIbHBIMY uncaamMu. [IpumensaTs
CBOMCTBA CJIOKEHUS M YMHOXKEHUS JJIs IPeoOpa3oBaHus CyMM U

[MPOU3BENCHUN
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[IpencraBieHne TaHHBIX

6

[IpsiMoyrosibHas
cucTemMa KOOpJIMHAT Ha
[IOCKOCTH.
KoopauHaTkl TOUKH Ha
[LUIOCKOCTH, a0cIiuceca u
OopJUHATA.
CronbyaTeie U
KPYTOBBIC IMarpaMMBl.
[IpakTryeckas padbota
«IlocTpoenne
arpaMmm.

Pernienne TEKCTOBBIX
3a/1a4, COAEepKaIINX
TaHHBIC,
MIPEICTaBIICHHBIE

B TAOJIMIIaX U Ha

JqruarpaMmax

OOBICHATH U WIUTIOCTPUPOBATH MOHSITHE MPSAMOYTOJIbHON
CHUCTEMbI KOOPAMHAT Ha IJIOCKOCTH, UCTIOJIB30BaTh
TEPMUHOJIOTHIO; CTPOUTH Ha KOOPJAMHATHOM MIIOCKOCTH TOUKHU U
(uUrypsl M0 3alaHHBIM KOOPJIMHATAM, HAXOUTh KOOPIUHATHI

TOYCK.

NMaHHBIC; CTPOUTH CTOJOYATHIE AUarpaMMebl. Mcmons30BaTh
MH(pOpMAIIUIO, TPEICTABICHHYIO B Ta0IUIAX, HAa JUarpaMMax

JJI pEIICHUS TCKCTOBBIX 3aa4 U 3aaa4 13 pCaHBHOﬁ KN3HHU

Yutath cTOI0UYATHIE U KPYTOBBIE JUATPAMMBbI; MHTEPIIPETUPOBATH
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HarnsgHas reomerpus.

Durypsl B MPOCTPAHCTBE

[ [pssMOYTOJIBHBIN
napasuiesienunes, Kyo,
npusMa, Iupammuaa,
KOHYC, LIMJIMHIP, 1Iap U
chepa.

300paxeHue

Pacrnio3HaBaTh Ha YepTekKax, pUCYHKaX, ONUCHIBATh TUPAMULY,
NpU3My, HWJIKHJP, KOHYC, I1ap, N300paXkaTh UX OT PYKH,
MOJIETTUPOBATh U3 OyMaru, riacTUINHA, IPOBOJIOKH U JP.
[IpuBOANTH MPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINUX
(hopMbI Ha3BAaHHBIX TEN.

cnionb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,

OCHOBaHHE, BHICOTA, PAJIUYC U TUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
Pa3BEPTOK
MHOTOTPaHHHUKOB,
[IUIMHIPA U KOHYCA.
[TpakTrueckas pabota
«Co3nanue mojenei
MIPOCTPAHCTBEHHBIX
buryp».

[Tonsatue 00bEMA;

e IMHULIBI U3MEPEHUS
00béMa. O0BEM
MPSIMOYTOJIBHOTO
napasuieNenumena,

Ky0a, hopmybl 00BEMa

3yuaTh, NCHIONB3YsI SKCIIEPUMEHT, HAaOJI0IeHNE, U3MEPEHHUE,
MOJIETTUPOBAHUE, B TOM UHCJIE KOMITBIOTEPHOE, U ONKCHIBATH
CBOWCTBA HAa3BaHHBIX TEJI, BBISBIIATH CXO/ICTBA U

pa3nuyMs: MEXIy MUPAMUAZON U IPU3MON; MEXIY LIHIIMHAPOM,
KOHYCOM H IIapOM.

Pacrnio3HaBatTh pa3BEPTKH Mapajvienenumnesaa, Kyoa, mpu3Msl,
MUPAMUJIbI, KOHYCA, IWIMHIPA; KOHCTPYUPOBAThH JaHHbBIE Tea U3
Pa3BEPTOK, CO37aBaTh UX MOJIEIH.

Co3aaBaTh MOJENIN IPOCTPAHCTBEHHBIX (puryp (u3 Oymaru,
MPOBOJIOKHU, TUTACTUIIMHA U JIP.)

M3MepsTh HAa MOAETSAX: JJIMHBI pE0ep MHOTOIPaHHHUKOB, TUAMETP
mapa.

BriBoauth hopmyity o0bEmMa NpSIMOYTOIBEHOTO
napaenenunena.

Boruncnsate o popmysnaM: 00bEM IPSIMOYTOJIBHOTO
napajienenunena, Kyoa; ucroapb30BaTh €AUHUIBI U3MEPEHUS
00BbEMa; BEIYUCIISATH 00BEMBI TEJI, COCTABIEHHBIX U3 KyOOB,

MmapajuICJICIIUIICAO0B, pCIIATh 3a/{la4u C pCaJibHbIMHU JaHHBIMHA
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[ToBTOpenue, 06061IeHNE,

CHUCTEMATHU3aI A

20

[loBTOpEHME OCHOBHBIX
MOHSATUN U METOJIOB
KypCOB 5 1 6 KJ1accoB,
000011IeHE U
cucTeMaTu3aIus

BHAHUM

BpunciasTh 3HAUEHUS BBIPAKEHUM, COAEPKAIIUX HATYpaJIbHbIC,
L[EJIbIE, I0JIOKUTEIBHBIE U OTPULIATENBHBIE YHCIIA,
OOBIKHOBEHHBIE U JICCSITUYHBIE APOOH, BBHITIOTHITh
npeoOpa3oBaHusl YUCEN U BBIPAKECHHM.

Bo10upath ciocod cpaBHEHHS YUCENl, BEIUMCICHUMN, TPUMEHSTh
CBOMCTBA apu(METUUECKUX ACHUCTBUMN JJI pAIlMOHATH3AIIUN

BBLIYVICJICHUM.
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Pemmats 3a1auu U3 peajbHOU KU3HU, IPUMEHSIThH
MaTeMaTHYECKHUE 3HAHUA [T PEIeHUs 3a7a4 U3 IPyrux
MpeaAMETOB.

Pemmath 3a1a4u pa3HbIMU cIOCO0aMu, CpaBHUBATh, BEIOUPAThH
CIIOCOOBI PELICHHS 33aJa4u.

OcCyI1ecTBIATh CAMOKOHTPOJIb BBITIOJIHAEMBIX JEHCTBUI U

CaMONPOBEPKY PE3yJIbTATA BEIYMCICHUMN

OBILEE KOJIMYECTBO
YACOB I10
[MTPOI'PAMME

170
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Pabouasi nporpamma y4e0HOro Kypca « Ajareopa 7-9 kiacc
IosicHuTe IbHAS 3aNIMCKA

Anrebpa sSBISETCS OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO 00IIIeT0 00pa3oBaHUs: OHA
o0ecreunBaeT u3yueHue Apyrux JTUCHUIIINH, KaK €CTeCTBEHHO-HAY4YHOI 0, TaK U
TYMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOUMO JIJISl IPOIOJDKEHUST 00pa30BaHUS
U B TOBCEIHEBHOW Ku3HU. Pa3zBuTHe y 0O0y4arolmuxcsi Hay4YHBIX
MIPEICTABICHUI O TIPOUCXOXKIECHUHU U CYIITHOCTH aJIreOpandecKuX adCTPaKIUH,
croco0e OTpaKeHHsI MaTEMaTUYECKOW HAyKOW SIBIEHUH U MPOLIECCOB B IPUPOJIE U
OOIIECTBE, POJIU MAaTEMATHYECKOTO MOJIETUPOBAHUS B HAYYHOM MTO3HAHUU U B
MPaKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS U KAYECTB
MBIILIEHUS, HEOOXOAUMBIX JJIs aJalTalliid B COBPEMEHHOM LIU(PPOBOM OOIIIECTBE.
N3yuenne anreOpsl oOecrieunBaeT pa3BUTHE YMEHUS HA0JI01aTh, CPABHUBAT,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIUICHHS, CTIOCOOHOCTH
apryMeHTUPOBAHHO 0OOCHOBBIBATh CBOM JCHCTBUS U BBIBO/bI, (HOPMYIUPOBATH
yTBepkaeHus. OCBOeHHE Kypca anre0psl 00ecTeurnBaeT pa3BUTHE JIOTHYECKOTO
MBIIIICHUS 00YYaIONUXCs: OHU UCTIONB3YIOT JEAYKTUBHBIC M UHTYKTUBHbBIC
paccyxaeHus, 00001IeHIEe M KOHKPETU3aIINI0, a0CTparupoBaHue U aHAJIOTHIO.
OOyuenue anredpe mpeanoiaracT 3HAYUTEIbHBIA 00bEM CaMOCTOSTEIHHON
JEATEeIbBHOCTH 00yJarolIuXCsl, TOATOMY CaMOCTOSITEILHOE PEIICHUE 3a/1a4 SBJISICTCS
peanu3aiuen e TeIbHOCTHOTO MIPUHITUIIA O0YICHHUSI.
B cTtpykType mporpammbl y4eOHOTO Kypca «Anredpay i OCHOBHOTO OOIIETo
o0pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIHbHO-METOANYECKUE
JVHUY:
«Hucna u BEIYUCTEHUS, «ANreOpandecKkue BeIpaKeHUs», « Y paBHEHUS U
HEpPaBEHCTBAY,
«Dynkium». Kaxnas u3 3TUX cOAepKATENbHO-METOIUYECKUX JINHUM PAa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JIMHUSIMU. B
X0J1€ U3Y4YEeHUs y4eOHOTO Kypca 00yUJarommuMcs MPUXOAUTCS JIOTUUECKH PACCyXK/1aTh,
MCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3M € 3TUM B IpOrpaMmy
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y4e0HOro Kypca «Anredpa» BKIFOUEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
IPE/ICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTHYECKOTr0 00pa30BaHUs U
CIOCOOCTBYIOIIME OBJIAICHUIO O0YYaIOIIMMKCS OCHOB YHUBEPCAIBHOTO
MaTeMaTH4ecKoro si3bika. CoepikaTeabHON U CTPYKTYPHOU OCOOEHHOCTHIO
yueOHOTro Kypca «Anredpay sIBISIETCA €ro HHTETPUPOBAHHBINA XapaKTep.
Coneprxanue TuHUM «YKcia v BBIYUCICHUSD) CITYKUT OCHOBOM ISl 1alibHEHUIIIEro
U3YyYEHHUS MAaTEMaTHKH, CTIOCOOCTBYET Pa3BUTHUIO Y 00YUAIOIIMXCS JIOTHYECKOTO
MBIILIEHUS, HGOPMUPOBAHUIO YMEHHUS MOJB30BATHCS AJITOPUTMAMHU, A TAKKE
IpUOOPETEHUIO TPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl IOBCETHEBHOM KU3HU.
Pa3BuTHe MOHATHS O YKCIie HA YPOBHE OCHOBHOTO O0IIET0 00pa30BaHUsl CBA3AHO C
palMOHANTBHBIMU U UPPALIMOHATBHBIMU YKCIaMU, (POPMUPOBAHUEM TIPEICTABICHUHN O
JNEHCTBUTENILHOM 4HCIE. 3aBeplICHHE OCBOEHHUS YHCIOBOM JHMHHM OTHECEHO K
cpeaHeMy oO1ieMy 00pa3oBaHMUIO.

CopeprkaHue JByX anreOpandeckux JIMHUM — « AJIreOpandecKue BhIpaKEHUs» U
«YpaBHEHHS 1 HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCS
MaTEeMaTUYEeCKOro arapaTa, He00X0JMMOTO ISl pEelIeHUs 3a/1a4 MaTeMaTHKH,
CME)XHBIX MIPEIMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOTO
oOmrero o0pa3oBaHus yueOHbIM MaTepUal rPyNIupyeTcss BOKPYT pallMOHATbHBIX
BBIpaXEHHUH. Anredpa JeMOHCTPUPYET 3HAYCHNE MATEeMAaTHKN KaK SI3bIKa JIJIst
MOCTPOCHHUS MaTEMaTHUYECKUX MOJIEIeH, OMCaHUs MTPOLIECCOB U ABJICHUHN peagbHOro
mupa. B 3amaun o0y4uenus anreOpe BXOAIT TakKe JalbHEHIIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIUMOTO0, B YACTHOCTH, JIJIsl OCBOCHHS Kypca
uHGOPMATUKHU, U OBJIa/ICHUE HAaBBIKAMU JI€TyKTUBHBIX PacCyKICHUI.
[TpeoOpazoBaHre CUMBOJIBHBIX (DOPM CITOCOOCTBYET Pa3BUTHUIO BOOOPaKEHUS,
CIIOCOOHOCTEH K MAaTEeMaTUYECKOMY TBOPUYECTBY.

Conepxxanne GyHKIIMOHAIBHO-TPaQUUECKOl JIMHAN HAIleJIEHO Ha MOJTyYeHNe
00yJarIMMUMUCS 3HaHUM 0 PYHKIMSIX KaK BaKHEHIIeH MaTeMaTHYeCKOU MOJIeNH JIst
OMMCAHUS U UCCIIEOBAHUS PA3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B IPUPOJIE U
obmectse. M3yuenue maTepuaia crnocoOCTBYET pa3BUTHIO Y 00yHaIOLIUXCSl YMEHHUS
UCIIOJIb30BaTh Pa3JIMYHbIE BHIPA3UTEIbHBIE CPECTBA S3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJIMYECKHUE, IrpauuecKre, BHOCUT BKJIaJ B GOPMUPOBAHNE
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IpEJICTaBICHUN O POJIM MAaTEMATUKK B Pa3BUTUU LUBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMY MmIaHy B 7—9 Kj1accax u3ydaercsi yueOHbIN Kypc «Anredpay,

KOTOPBIN BKJIIOUAET CIEAYIOLME OCHOBHBIE pa3zeiibl coaepxkanus: «Hucna u

BBIYHCIICHUS», «AJITeOpanyecKue BhIPAKEHUN», « Y PAaBHEHUS U HEPABEHCTBAY,

«DOyHKIIUN.

Oowree YHCJI0 YaCOB, PEKOMEH/IOBAaHHBIXUII  M3y4eHUs  y4eOHOro

Kypca «Anredpa», — 306 yacos: B 7 knacce — 102 gaca (3 yaca B Henenwo), B 8

kiacce — 102 yaca (3 gaca B Hezento), B 9 kinacce — 102 gaca (3 yaca B Hejielno).
Conep:xanue 00y4eHHs

7 KITACC

YHuciia v BBIYUCIICHUS

Jpobu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0] OT OJHOU (HOPMBI 3anTUCH Ipodet K

npyroi. [loHsTHE pallnOHATBHOTO YMCIIA, 3alIUCh, CPABHEHUE, YIIOPAIOUNBAaHUE

palMOHAIbHBIX Yncesl. ApupMETUUECKHUE AENCTBUS C pallMOHAIBHBIMU YHUCIAMH.

Pemenue 3amay u3 peanbHON MPAKTUKU HA YaCTH, HA APOOH.

CreneHs ¢ HaTypajIbHBIM IIOKA3aTEIEM: ONPEEIeHNE, IPe0Opa30BaHUE BbIPAXKEHUN

Ha OCHOBE OIpeIeeHHs], 3anmuCh 00NbIIMX ynces. [IpoleHThl, 3anuch MPOLEHTOB B

BUJIE IpOOU U IpOOH B BUJIE MPOLIEHTOB. TpH OCHOBHBIE 3374l Ha MPOLICHTHI,

pelIeHHE 3a71a4 U3 PEAIbHOU MIPAKTUKH.

[IpuMeHeHne NpU3HAaKOB JIETMMOCTH, PA3JI0KEHHE Ha MHOKHUTENIN HaTypAJIbHbIX

YuCenl.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi 1 0OpaTHAsI IPOIIOPLIUOHAIBHOCTH.

AnreOpanyeckue BoIpaKCHUS

IIepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IEPEMEHHOMN. JlommycTuMble

3Ha4Y€HHMs nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXy BEIMYMHAMU B BUJIE

dbopmybl. Beruucnenus no gpopmynam. [IpeoOpazoBanre OyKBEHHbBIX BhIPAXKEHUH,

TOXJIECTBEHHO PaBHbIE BBIPAXKEHUS, TPaBUIIa MPE0OPa30BaAHUSI CYMM U

POM3BENICHUH, MpaBUjIa PACKPBITUS CKOOOK U IPUBEIEHUS TOJJOOHBIX CIaraeMbIX.

CBoJiCcTBa CTENEHU C HATYPAITbHBIM MOKA3aTEJIEM.

OpHounensl 1 MHOTOWIEHBI. CTeneHb MHOrouieHa. CloXeHue, BBIUUTaHue,

YMHOKE€HHE MHOT04JIEHOB. DOpMyJIbl COKPAIEHHOTO YMHOKEHHUA: KBapaT CYMMBI U
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KkBagpaT pasHocTH. DopMyna pa3HOCTH KBajaparoB. PasnoxeHue
MHOI'OYJIEHOB Ha MHOKHUTEIH.

VYpaBHEHUS U HEPABEHCTBA

VYpaBHeHUEe, KOPEHb YPAaBHEHHSI, IPABUJIA IPEOOPA30BaHUs ypaBHEHUS,
PAaBHOCHWJIBHOCTb YPAaBHEHUM.

JInHerHoe ypaBHEHUE C OJJHOM IMEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOTO YPaBHEHU,
pelIeHNEe JIMHEWHBIX ypaBHEeHUH. COCTaBIEHUE YPABHEHHI 110 YCIOBUIO 331a4H.
Pelienne TEKCTOBBIX 3a/1a4 € MOMOLIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHUE C JBYyMsI IEpEMEHHBIMU U ero rpaduk. Cuctema 1Byx
JIMHEWHBIX YPaBHEHUH C IBYMs IEpEMEHHbIMU. Perenue cucrem ypaBHEHUN
croco0oM mnoJicTaHOBKH. [IpuMepsl perieHus: TEKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM
YPaBHEHUM.

OyHKIUU

Koopaunara Touku Ha nipsamoil. YucioBble TPOMEKYTKU. PaccTosHne Mexay 1Byms
TOYKaMH KOOPJIUHATHOMN IPSIMOM.

[IpsimoyrosibHas cucreMa koopauHar, ocu Ox u Oy. A6cicca u opArHATa TOYKH Ha
KOOpAMHATHOM mitockocTu. [Ipumeps! rpadukoB, 3ajaHHbIX popmyaamu. UteHue
rpauKoB peanbHbIX 3aBUcHUMOcTe. [lonstue pynkumu. ['paduk dyakmmm.
CaoiictBa (ynkuuit. Jluneitnas ¢pyukius, e€ rpaduk. ['paduk dynkuuu y = |x|.

['paduueckoe pernieHre TMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHCHHM.

8 KJIIACC

Hucna v BBIYUCIICHUS

KBaapatHsblil kopeHb u3 uncia. [Tonstue 06 uppauroHaibHOM yucie. JecaTuunbie
npUOIMKEHUST UPPAMOHATBHBIX uncen. CBOMCTBA apu(pMETHUECKUX KBAPATHBIX
KOpHEHN M X MPUMEHEHUE K MPeoOpPa30BAHUIO YHCIIOBBIX BHIPAKEHUI U
BBIYMCJICHUAM. [[€ICTBUTEIILHBIE YUCIIA.

CrerneHb ¢ LEIbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3alUCh YHACIA.
AnreOpanyeckue BbIpaKeHUs

KBazgpaTHbIil TpEXUIIEH, pA3JI0KEHUE KBAAPATHOTO TPEXUYIIEHA HA MHOKUTEIIN.
Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredbpanyeckoit Apoou. CioxeHue,
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BBIYMTAHKUE, YMHOXKEHHE, JIeJICHUE allreOpanyeckux Apooeit. Parmonanbubie
BBIPOKCHUSI U UX TIPeoOpa3oBaHuE.

VYpaBHEHUS U HEPABEHCTBA

KBanpatnoe ypaBuenue, popmyra kopHeil kBagpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHni, CBOAAIMXCS K TMHENHBIM U KBagpaTHbIM. [IpocTenmme
JIpOOHO-pallMOHATbHBIE YPABHEHUSI.

I'paduueckas uHTEpIIpeTaLisa YPaBHEHUN C IBYMSI IEPEMEHHBIMHU U CUCTEM
JIMHEWHBIX YPaBHEHUM C IByMs IEpeMeHHbIMU. [I[puMepBI perieHus cucTemMm
HEJIMHENHBIX YPABHEHUI C IBYMS [IEPEMEHHBIMMU.

Pemrenre TekCTOBBIX 3324 anreOpanvdecKuM CIiocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW NEPEMEHHOM.
PaBHOCHMIIBHOCTD HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJJHOM IIEPEMEHHOM.
Cucrtembl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

OyHKIUU

[Tonstre pynkuuu. O6IacTh OMpeeaeHsI U MHOKECTBO 3HAUCHUN (QYHKIUU.
CnocoOsI 3a1anus GyHKITUH.

I'paduk pynkunu. Yrenue cpoiicTB ¢pyHKIuu no e€ rpadpuxy. [Ipumeps rpapuxon
(GYHKIM, OTpa)karolnX peasbHbIe MPOLECCHI.

@DyHKIMU, ONMUCHIBAIOIINE MPSAMYIO U 00paTHYIO TPOMOPIIMOHAIbHBIE 3aBUCUMOCTH,
nx rpaduxu. OyHKIHH y = X2, y = X3, y =\x, y=|X|. [paduaeckoe pernenne

YPaBHEHUU U CUCTEM YPABHEHUU.

9 KIJIACC

Yucna v BEIYUCIICHUSA

PanmonansHbIe yncna, UpparmoHaIbHBIC YHCIIa, KOHEYHBIE U OECKOHEYHBIC
JeCATUYHbIC TpoOu. MHOXKECTBO IEMCTBUTEIBHBIX YHCEN, TeUCTBUTEIbHBIE YUCIIA
KaK OECKOHEUHbIE JIeCATUYHbIC poOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKTY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU MIPSMOU.

CpaBHeHue JNEUCTBUTEIBHBIX quceln, apudmMeTHIECKUE JEUCTBHUS C
JNEUCTBUTEIBbHBIMH YU CIIAMH.

Pa3smepsl OOBEKTOB  OKpYKAIOIIETO MHpA, JUIMTEILHOCTh  IPOIIECCOB B
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OKpY>KaroIlleM MHUDE.

[TpubnmxEéHHOE 3HAU€HNE BEIHMYMHBI, TOUHOCTH MPUOIIKkeHnus. OKpyrieHne 4ucel.
[IpukuaKa v OLEHKA PE3YIbTATOB BHIUYMCICHUMN.

YpaBHEHUS U HEPABEHCTBA

JIunelinoe ypaBHeHuE. Pemienne ypaBHEHUH, CBOAAIMXCS K IMHEWHBIM. KBanpaTtHoe
ypaBHEHHE. PenieHne ypaBHEHU, CBOASIIMXCS K KBAIPATHBIM.

buxBagpartnoe ypasHeHue. [IpumMepsl pemienns ypaBHEHUN TPETbEU U YETBEPTOU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemenne npo6HO-paliMOHAIbHBIX ypaBHEHUN. Pelllenne TeKCTOBBIX 3a/1a4
anreOpanvdeckKuM METO/I0M.

VYpaBHeHuUe ¢ AByMs IEPEMEHHBIMU U €ro rpaduk. Pemenne cucteM ABYX JTMHEHHBIX
YPaBHEHUM C ABYMsI IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHUM, OJTHO U3
KOTOPBIX JUHEHWHOE, a IPYroe — BTOpOH crerneHu. I'paduueckas HHTEpIIpeTaIus
CHUCTEMBI YPAaBHEHU C IBYMS IIEPEMEHHBIMHU.

Pemmenne TekCTOBBIX 3a71a4 aaredpanyeckuM criocodom. UnciioBsle HEpaBeHCTBA U
UX CBOMCTBA.

Pemenue nuHENHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM. Pemenne cucrem JTMHENHBIX
HEPaBEHCTB ¢ OJIHOM TiepemeHHou. KBanparueie HepaBeHcTBa. [ paduueckas
WHTEPIIPETALNSI HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.
OyHKIMH

KBangpatuunas pyukius, e€ rpadux u cBoricta. [lapabosa, KoopAMHATEI BEPIITUHBI
napaboJibl, 0Cb CHMMETPHH 1apadoibl.

Ipadukn Gpynxumit: y = Ax, y=£x+b,y=+£,y=x3, y="x,y = |x|,~

X

Y X CBOMCTBA.

YucnoBele MOCIEI0BATENBHOCTH U IIPOTPECCUU

[ToHATHE YUCIIOBOM MOCIEA0BATEIBHOCTU. 3aJaHUE TTOCIEN0BATENBHOCTH
peKyppeHTHO# dhopmyIoii u popmysoit n-ro wieHa.

Apudmernueckas u reomerpuueckas nporpeccu. @opmysel n-ro wieHa
apu(PpMETUIECKON ¥ TEOMETPUUECKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.
N300pakeHne 4IeHOB apu(PMETHUECKON U TEOMETPUUECKON MTPOTPECCUl TOUKaMU Ha
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KOOPJUHATHOM TJIOCKOCTHU. JIMHEMHBIN 1 SKCIIOHEHIIUAJIBHBIN POCT. ClI0XKHbIE

IIPOLICHTHI.

IIpeamMeTHBbIE pe3yabTaThI
[IpeameTHble  pe3yabTaThl  OCBOEHHS  MPOTrpaMMbl  Yy4eOHOro  Kypca K
KOHIly 0Oy4deHust B 7 Kiacce:
Hucna v BBIYUCIICHUS
BrinonHsTh, coueTast yCTHbIE U TUCbMEHHbIE TPUEMBI, apU(METUUYECKUE JEHCTBUS C
parMoOHAIBHBIMU YMCIIAMH.
Haxonuth 3Ha4eHHS YUCTOBBIX BBHIPAKECHUI, TPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
NPUEMBI BBIYUCIICHUS 3HAYEHUIN APOOHBIX BBIPAXKEHUHN, CollepKaInX OOBIKHOBEHHbIE
U JICCSITUYHBIC APOOH.
[TepexoauTsb OT 0JiHOM (HOPMBI 3aMMKCH YKUCEN K APYrou (mpeoOpa3oBbIBaTh
JECATUYHYIO 1p0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO TPOOB).
CpaBHUBaTh U YIIOPSIIOYMBATH pallMOHANIbHBIE Ynciia. OKpYTiasTh YKCIa.
BrINoMHATE NPUKHUIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN
YUCJIOBBIX BRIPAKEHUHN. BBITOIHATH IEHCTBUSI CO CTENEHSIMHU C HATypalTbHBIMU
MOKa3aTeJIsIMH.
[TpuMeHsATh PU3HAKHU TETMMOCTH, PA3JIOKEHUE HA MHOKUTEITN HATypPaIbHBIX
yucen.Pemars npakTHKO-OpUEeHTUPOBAHHBIE 33]1a4H, CB3aHHBIE C OTHOLIEHUEM
BEJTUYMH, MPOTIOPIIMOHATBHOCTHIO BEIMYUH, TPOIIEHTAMH, UHTEPIIPETHPOBATH
pe3ynbTaThl PEHICHHS 3a7]a4 ¢ YIETOM OTPAaHUYCHHUH, CB3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.
AnreOpanyeckue BbIpaKCHUS
Hcnonb3oBaTh anredOpanvyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€ B
Ipoliecce OCBOEHUs1 yueOHOTo MaTepHaia.
Haxonuth 3HaueHMs1 OyKBEHHBIX BBIPAKEHUN TIPH 33JJaHHBIX 3HAUYCHUSIX
MIePEMEHHBIX.
BrimonasaTe mpeobpazoBaHus 11E€70T0 BRIPAXKEHUS B MHOTOUJICH MPUBEICHUEM
MOIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.
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BrInosHATE YMHOKEHHE OJTHOYICHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOYJIEH,
OPUMEHATH (DOPMYJIBI KBapaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3loKEHUE MHOTOYJIEHOB HA MHOKUTEIIHN C IIOMOLIBIO BEIHECEHHUS 3a
CKOOKH 00IIIeT0 MHOXKUTES], TPYIITUPOBKH ClIaraeMbIX, IpUMeHeHus: (opMyIi
COKpAIICHHOI'0 YMHOXXEHUS.

[TpumeHsTh IpeoOpa30BaHNsI MHOTOWIEHOB JUIsl PEILIECHUS Pa3IMYHbIX 33]a4 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEAIBHOU IPAKTUKHU.

Hcnonp30oBaTh  CBOMCTBA  CTENEHEM €  HATypalbHBIMU  I1OKA3aTEISAMM JUIA
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHEHUS U HEPABEHCTBA

Pemats nmuHENHBIE YpaBHEHHS C OJTHOM TIEPEMEHHOU, IPUMEHSS TIPABUJIA TIEPEX01A
OT UCXOJTHOTI'O YPAaBHEHUS K paBHOCUIBHOMY emy. [IpoBepsTh, ABIAETCS JIU YUCIIO
KOpPHEM YpaBHECHHUS.

[TpumeHsTh rpaduueckre METO bl TP PELICHUN JTUHEWHBIX YPABHEHUN U UX CUCTEM.
[Ton6Gupate mpUMepHI Nap YUCEN, ABISIOUIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUSI C
JIBYMs [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM MJIOCKOCTHU TpaduK JUHEHHOTO YpaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.
Pemats cucTteMbl ABYX JINHEMHBIX YPABHEHH C IBYMS IEPEMEHHBIMH, B TOM YHUCJIE
rpaduyecku.

CocTaBnaTh U peniaTh JJMHEHHOE YPABHEHHUE WA CUCTEMY JINHENHBIX YPABHEHUH 110
YCJIOBHIO 337]a4i, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M
IIOJIyYEHHBIN PE3yJbTar.

OyHKIUU

N300pakaTh Ha KOOPAMHATHON MIPSMOM TOYKU, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATAM, JTy4d, OTPE3KH, HWHTEPBAJbl, 3alMChIBATH YHCIOBBIE MPOMEKYTKH
Ha anreOpanveckoM si3bIKE.

OTmedaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAMHATaM, CTPOUTh

rpaguku TuHeRHbIX GyHKIMA. CTpouTh rpaduk GyHKINU Y = [X|.
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OnuceBaTh ¢ NOMOIIBIO (PYHKIMHA N3BECTHBIE 3aBUCUMOCTH MEX/1Y BEIMUMHAMU:
CKOpPOCTbh, BpEMsl, pacCTOSIHHE, [IeHa, KOJTMYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOThI.

Haxoauth 3HaueHne GyHKIIMU MO 3HAYEHHUIO €€ apryMeHTa.

[Tonnmats rpaduyeckuii cnocod mpeacTaBiIeHus U aHanu3a MH(PpOpMAaIHK, U3BIIEKATD
Y UHTEPIPETUPOBATH HH(OPMALIMIO U3 IPAPUKOB peabHbIX IIPOLIECCOB U

3aBUCUMOCTEMN.

[IpenMeTHbIEC pe3yabTaThl OCBOCHHUS IPOrPaMMBbl yU€OHOTO Kypca K KOHILY 0OyueHus

B 8 KJ1acce:

Hucna v BBIYUCIICHUS

Hcnonb30BaTh HayaabHbIE IIPEACTABICHUS O MHOXKECTBE ACHCTBUTEIIBHBIX YUCEI IS
CPAaBHEHMSI, OKPYIJICHUS U BBIYUCIIEHUH, N300pakaTh JEMCTBUTEIbHBIE YK CIIA
TOYKaMH Ha KOOPJAMHATHOU IPSIMOM.

[TpuMeHsTh OHATHE apUPMETHUECKOTO KBAIPATHOI'O KOPHSI, HAXOAUTh KBaJpaTHbIE
KOPHHU, UCTIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYJIATOP, BBIIOIHATH MpeoOpa3oBaHus
BBIPAKECHUN, COJICPKAIINX KBaAPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.
Hcnonb30BaTh 3anucy OOJBIIMX U MAJIBIX YHUCEN C TOMOUIBIO JECATUYHBIX APOoOeil 1
crenenel yucina 10.

AnreOpanyeckue BbIpaKeHUs

[TpuMeHsTh MOHATHE CTENEHH C LEIBIM ITOKa3aTeNIeM, BBIOIHITH IPEOOPa30BaHUS
BBIPAXEHUH, COAECPIKALIMX CTEIIEHU C LEIBbIM MOKA3aTEIEM.

BbINONHATH TOXKIECTBEHHbIE MPEOOpPa30BaHUSI PALUMOHAIBHBIX  BBIPAKEHUI Ha
OCHOBE IIPAaBWJI ACUCTBUI HaJ MHOTOWIEHAMHU U alire0pandyecKuMHU JpoOsiMH.
PackitanbiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUM JUIsl  pElIeHUs  pa3jIMyHbIX 3aj]ad U3
MaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHON PAKTUKHU.

YpaBHEHUS U HEPABEHCTBA

Pemrats inHEHBIE, KBaIpATHBIC YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMEHHBIMHU.
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[IpoBOAUTE MIPOCTEUIIINE UCCIIEOBAHNS YPABHEHU U CUCTEM YPAaBHEHK M, B TOM
YHUCJIe ¢ MPUMEHEHNEM IpapUIECKUX MPEeCTaBIeHUH (YCTaHABIMBATh, UMEET JIN
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEIIeHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEe).
[lepexonuTh OT CIOBECHOM (POPMYITHPOBKH 3a/1a4M K €€ aaredpanyeckoil Moaenu ¢
MIOMOIIBIO COCTABJICHUSI YPABHEHHUS WJIM CUCTEMbI YPaBHEHUW, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4y MMOJYYEHHBIN pE3yJIbTaT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIATh
JIMHENHbIE HEPABEHCTBA C OJJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh IrpaduuecKyro
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
OyHKIMH

[ToHnmMaTh ¥ UCIIOJIb30BaTh GYHKIUOHATBHBIE MOHATHUS U SA3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHHUS), ONIPEIEIATh 3HaUeHEe (DYHKIIUH 110 3HAYCHHUIO
apryMeHTa, ONpeAeiATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

CtpouTtb rpaduKu 3JIeMEHTAPHBIX PYHKIIUN BUIA:

y=+#,y=x2,y=x3,y=1x,y = x|, onmucsIBaTh CBOHCTBa YNCIOBOII HyHKIMH

X

no e€ rpadukKy.

[IpeameTHBIEC PE3yNbTATHl OCBOCHUS IPOrPaMMbl YU€OHOTO Kypca K KOHILY O0y4eHHUsI

B 9 kiacce:

Yucna 1 BEIYUCIICHUS

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAIBHBIE U UPPALMOHAIIbHBIC YUCTIA.
Breinonuate apudpmMeTnueckue JeHCTBUS C pallMOHAIBHBIMU YUCIIAMU, COUeTast
YCTHBIE U TUCbMEHHbBIE TPUEMBI, BBITIOJIHATH BEIYMCIIEHUS ¢ MPPALUOHAIBHBIMU
YHCJIAMH.

Haxonuth 3HaueHUsI CTENEHEN ¢ LEJIBIMU TTOKA3aTEISIMA U KOPHEW, BBIYUCIISTh
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh AEUCTBUTEIIBHBIE YUCIIA, BHIMOJIHATh PUKUIKY PE3YJIbTaTa BHIYUCICHUN,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHEHUS U HEPABEHCTBA
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Pemate nuHENHBIE U KBAJPATHBIC YPABHEHMS, YPABHEHUS, CBOJALINECS K HUM,
pocTerIme APOOHO-PAllMOHAIBHBIE YPABHEHHUS.

Pemate cucTteMsl IByX JIMHEMHBIX YPABHEHHUM C IBYMS IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

PemaTs TekcTOBBIE 33/1auu alreOpandyeckKuM CIocoOOM € TOMOIIBIO COCTABICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOAUTE IPOCTENIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUN, B TOM
quCclie C IPUMEHEHUEM IpaUUECKUX MPEACTaBICHUH (YCTaHABINBATh, UMEET JIU
YPaBHEHUE WJIM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).
Pemats nuHeiiHble HEpPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paKaTh PEIICHUE
HEPaBEHCTB HA YMCJIOBOM IIPSIMOM, 3alIUCHIBATh PEIICHNE C TIOMOIIBIO CHMBOJIOB.
Pewate cucteMbl JINHEWMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAOLINE
KBaJIpaTHOE HEPABEHCTBO, N300paKaTh PELICHUE CUCTEMBI HEPABEHCTB HA YUCIIOBOU
IIPSIMOM, 3aIIUCBIBATh PEIICHUE C IOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELICHNUH Pa3IUYHbIX 3a]a4.

OyHKIUU

Pacno3naBath (GYHKIIMM ~ M3YyYEHHBIX BHUJIOB. [Toka3pIBaTh CXEMaTUYECKU
pacrosiokeHue Ha KOOPAWHATHOM MI0CKOCTH IpaduKoB PyHKIUH BUIa: Yy = £X,
y=#hx+b y=h,y=ax2+bx+c,y=x3, y=1\x, y= |x| B 3aBucuMocTH

X

OT 3HaYE€HHUI KO3(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.

Crpouts u n300paxaTh CXeMaTHUECKU rpa@uKy  KBaJApaTHYHBIX
(GyHKUMNA, OMUCHIBATh CBOMCTBA KBAIPATUYHBIX QYHKUIUN MO X TpauKaM.
Pacno3naBath KBaJpaTuyHylo  QyHKOMO 10  Qopmyne, NPUBOIUTH
IpUMEphl KBaAPATUUHbBIX QYHKUMN U3 peabHOU KU3HU, PU3UKU, TEOMETPHUU.
YuclioBble MOCIEA0BATEIbHOCTH U IIPOrPECCUH

Pacno3znaBaTh apuMeTHYECKyI0 U TEOMETPUUECKYIO TPOrPECCUU MPU PA3HBIX
crioco0ax 3aJjaHus.

BbINONHATH BRIUMCIEHUS C UCIIOJIb30BaHUEM (OPMYII N-TO WieHa apupMEeTHUECKOU 1
r€OMETPUYECKOU MPOTrPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxkath 4jaeHbl IOCIEI0BATEIbHOCTH TOYKaMU Ha KOOPIMHATHOM TJIOCKOCTH.
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Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU IOCIIEI0BATENBHOCTSIMH, B TOM UHCIIE
3aJ]a4M U3 PeabHOM JKU3HHM (C UCTIOIB30BAaHUEM KANbKYJISATOPA, HUPPOBBIX

TEXHOJIOTUH).
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TEMATHUYECKOE IINTAHUPOBAHUE 7 KJIIACC

PanmonanbHbIC YncIa

uncia. Apudmernueckue
JICHCTBUS

C palMoHaIbHBIMU
yucinamu. CpaBHEHUE,
YHIOPSIAOUYUBAHUE
pallMOHAJIBHBIX YHUCEN.
CreneHb

C HATypaJIbHBIM
IMOKa3aTeJIEM.

PenieHne 0CHOBHBIX
3aja4 Ha IpooH,
MPOLICHTHI

13 peaIbHOW MPAKTUKH.
[[pU3HaKK 1EITUMOCTH,

pa3IoXKeHUS

HaumenoBanue pasnena KomnuectBo(OcHOBHOE conepxanue |OCHOBHBIE BUJBI IEATETLHOCTH O0yUJaIOIIUXCS
(Temsl) Kypca 4acoB
Yucna u BEIYUCICHUS. 25 [TonsiTue panrioHansHOrO (CHCTEMATU3UPOBATh U 00OTalATh 3HAHUS

00 OOBIKHOBEHHBIX M IECSITHYHBIX IPOOSIX.

CpaBHHBATh U YIIOPSIA0YUBATH IPOOH, IPEOOPA30BBIBAS TIPH
HEOOXOIMMOCTHU JIECITUYHBIE IPOOU B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIE B JICCITUYHBIC, B YACTHOCTH B OECKOHEUHYTO
NECATUIHYIO IPOOBb.

[IpuMeHATh pa3HOOOpa3HBIEC CITOCOOBI M MPUEMBI BRIYUCICHUS
3HAYCHUN TPOOHBIX BRIPAKECHHM, COACPIKAITUX OOBIKHOBEHHBIC
U JICCSITUYHBIC IPOOU: 3aMEHSTH P HEOOXOAMMOCTH
NECATUIHYIO TIPOObH

0OBIKHOBEHHOM 1 OOBIKHOBEHHYIO JIECATUYHOM, PUBOIUTH
BhIpakeHHe K opme, HanboJiee yI00HOM 1J1s1 BBIYUCICHUM,
MpeoOpa30BbIBATH APOOHBIE BRIPAKEHUS HA YMHOKEHUE U
NEICHHE ISCATUYHBIX IPOOeH K JEHCTBUSAM C HETBIMU
YHCIaMM.

[IpuBOIUTE YKCTIOBBIE M OYKBEHHBIE IPUMEPHI CTETICHU C
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Ha MHOXKHUTCIIN

HaTypaJbHbIX YHCEIL.

HATYpaJIbHBIM ITOKa3aTeNieM, OOBSICHISI 3HAUCHUSI OCHOBAHUS
CTCIICHH W TIOKAa3aTeJIs CTENICHU, HAaXOIUTh 3HAYCHUS CTETICHEH
BU/a an (a — JIt000e PalMOHATIBLHOE YUCIIO, N — HATYPAIBHOE

YHUCJIO).
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PeanbHbIe 3aBUCUMOCTH.
[Ipsimast 1 oOpaTHas

IMPOIMOPHUOHAIIBHOCTH

[ToHUMaTh CMBICIT 3aITUCH OOJBIINX YUCEN C TOMOIIbIO
necITUUHBIX ApoOel u creneneit uncna 10, MpuMeHsTh UX B
peaIbHBIX CUTYAIIHSIX.

[IpuMeHATh MPU3HAKYU JAETMMOCTH, Pa3JIOKEHUsI HA MHOKUTEITN
HaTypaJbHBIX YUCEN.

Peiate 3a/1a4u Ha 4aCcTH, IPOLIEHTHI, MPOMOPIIMH, HA
HaXO0XJIeHUE APOoOH (MIPOIICHTA) OT BEJIMYUHBI U

BEJIMYMHBI 110 €€ ApoOu (IPOLEeHTY), ApoOu (IIpoIIeHTa),
KOTOPBIN COCTaBIIAET OJHA BEJIMUMHA OT JIPYTOM.

[IpuBoaUTH, pa30upaTh, OLICHUBATH PA3JIHUHbIE PEIICHNUS,
3aMCH PEelIEHUH TEKCTOBBIX 3a/1a4.

Pacrio3HaBaTh U OOBSICHSITH, OMUPASICh HA OMPEIETICHHS, IPSIMO
MPOIMOPLUOHANIbHBIE U 00PAaTHO MPOMOPIIMOHATIEHBIE
3aBUCUMOCTH MEXy BEIMYMHAMM; IPUBOJIUTH IPUMEPHI ITUX
3aBHCHMOCTEH U3 pealbHOr0 MUPA, U3 IPYTUX YUEOHBIX
peIMETOB.

PelaTh NpakTUKO-OpUEHTUPOBAHHBIE 337a41 HA Jpo0H,

MPOLIEHTHI, IPSAMYIO U OOPATHYIO MPONOPIHUOHATBLHOCTH,
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TPONOPLUU
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Anrebpanyeckue

BbIPAKCHUSA

27

byKBEHHBIE BBIPAKECHUS.
[IepemeHHBIE.
JlonmycTumble 3HaUEHUS

nepeMeHHbIX. DOPMYIIbIL.

OBnaneTs anredpandeckoil TEPMHUHOIOTHEN U CUMBOJIMKOH,
[PUMEHATH €€ B MPOIIECCE OCBOCHUS yU€OHOT0 MaTepHaa.
HaxoauTs 3HaueHus1 OYKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX
3HaYEHUSIX OYKB; BBINOJIHATH BBIYMCIECHUS MO (DOPMYJIaM.
BbINOIHATE peoOpa30BaHus 1IEJI0T0 BBIPAXKEHNUSI B MHOTOWIEH
MPUBEICHUEM NTOJIOOHBIX CIaraeMbiXx,

PACKPBITHEM CKOOOK. BeImonmHATh YMHOXCHHC OJHOYJICHA
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[IpeoOpazoBanue
OYKBEHHBIX BBIPAKEHUI,
packpeiTHe CKOOOK U
MPUBEIAEHUE TTOIOOHBIX
ClaracMbiXx.

CBOIICTBa CTENIEHHU C
HATypaTbHBIM
MOKa3aTelIeM.
Muorounensl. CioxeHue,
BEIYMTAHUE, YMHOKCHUE
MHOTO4JIEHOB. DOpPMYJIbI
COKpPAILIEHHOI'O
YMHOKEHHSI.
Paznoxenue
MHOT'OYJICHOB Ha

MHOXKHNTCIIN

Ha MHOT'OWIEH U MHOI'OUYJIEHa HA MHOTOUJIEH, IPUMEHSITh
(bopMyIibI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OCYIHCCTBJI}ITB Pa3JI0KEHNUC MHOTOYJICHOB HAa MHOXXKHUTCIIU

(bopMyIIbI pa3HOCTH KBAAPATOB, POPMYI COKPAIIEHHOTO
YMHOXKEHUS.

[TpumeHsTh IpeoOpa3oBaHKEe MHOTOWICHOB VISl PEIICHUS
[PA3JIMYHBIX 33]1a4 U3 MATEMATUKU, CMEKHBIX IIPEAMETOB, U3
[pEaIbHOM MTPAKTUKH.

3HAKOMUTBHCA C UCTOPUEH Pa3BUTHUS MAaTEMATUKH

HYTéM BBIHECEHUS 32 CKOOKH O6HI€I‘O MHOKUTCIIA, IPUMCHCHU
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YpaBHEHUS U HEPABEHCTBA

YpaBHEeHUE, ITpaBuiIa
npeoOpa3oBaHUs
YpaBHEHUS,
PAaBHOCHJIBHOCTD
YPaBHCHUU.

JIuneliHOE ypaBHEHUE

Pemars JIMHEMHOE YPABHEHUE C OAHOU NIEPEMEHHOM, IPUMEHSIS
[paBuJia epexoia OT UCXOJAHOIO YPABHEHUS K PABHOCUIIBHOMY
eMmy Oosiee mpoctoro Buja. [Iposepsts, sBisiercs iu
KOHKPETHOE YHCJIO KOPHEM YPABHEHUS.

[TonOupath MpUMeEpHI Map YNCeN, SABISIOLUXCS PELICHUEM

IMIMHEWHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMH.
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C OJTHOM IIEPEMEHHOM,
PEILICHUE JTUHEUHBIX
ypaBHEHUU. Pelienue
3a7a4 C MIOMOILBIO
YPaBHEHUM.

JInHelHOE ypaBHEHUE C
NIBYMSI IEPEMEHHBIMU 1
ero rpaduk. Cucrema
NIBYX JIMHEWMHBIX
YPaBHEHUM C IBYMS

MCPEMCHHBIMU

CTpouTh B KOOPJAUHATHOM IJIOCKOCTH rpauK JIMHEWHOTO
YpaBHEHUS C ABYMS TIEPEMEHHBIMHU; MTOJIB3YSICh TPaPUKOM,
[IPUBOJAUTH IPUMEPHI PEILICHUS YPABHEHUS.

Haxonuts penienne CUCTEMBbI JBYX JIMHEUHBIX YPABHEHUH C
NBYMSI IIEPEMEHHBIMM.

CocTaBisTh U peliaTh ypaBHEHUE UM CUCTEMY YPAaBHEHUH IO
YCJIOBHIO 33J]a41, HHTEPIIPETUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4H HOHy‘ICHHBIﬁ pE3yibTAT
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KoopauHats! u rpaduxu.

DyHKIUU

24

KoopanHaTta TOuku

Ha npsAMou. Yuciosele
MMPOMEKYTKHU.
PaccrosiHne Mmexay
NBYMsI TOUKaMU
KOOPANUHATHOM IIPSIMOM.
[IpsiMOyTOJIbHAS cCUCTEMA
KOOpJWHAT Ha IIOCKOCTH.
[Tpumepsl rpadukos,

3aIaHHBIX (POPMYIIAMH.

M300pakaTh HA KOOPAMHATHON TIPSIMOM TOYKH,
COOTBETCTBYIOIINE 3aIaHHBIM KOOPJIUHATAM, JIy4YH, OTPE3KH,
WHTEPBAJIbI; 3aIUCHIBATh UX HA aITeOpanvaecKoM sI3bIKE.
OTMeyaTh B KOOPJUHATHOMN MIOCKOCTU TOYKH T10 33JJaHHBIM
KOOpJIMHATAM; CTPOUTH rpaMKHU HECIIOKHBIX 3aBUCUMOCTEH,
3aJIaHHBIX (POPMYIJIaMH, B TOM YHCIIC

C TTIOMOIIIBIO IU(POBBIX JTAOOPATOPHUH.

[IpuMeHATh, U3y4aTh TPEUMYIIECTBA, MHTEPIPETUPOBATH
rpadguueckuii cnocod NMpecTaBlIeHUs U aHaIN3a
Pa3HO00pa3HON KUZHEHHOU MH(pOpMAIIUK.

OcBauBaTh NOHATHE (PYHKITUH, OBJIAJIEBATh (DYHKITMOHAITBHON
TEPMUHOJIOTUEN.

Pacrio3naBaTh JIMHEHHYIO QyHKIHIO Y = kX + b,
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Urenue rpagukoB

pEabHBIX 3aBUCUMOCTEM.

[lonsaTre GyHKIMH.

[ paduk pyHKIINH.
CBoiicTBa (QyHKIIHIA.
Jluneiinas GyHKITUS.
[TocTpoenue rpaduka
TUHEUHOU (PYHKIIUH.
[ paduk pyHKIUH

y =|x]|

OIMCHIBATh €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYCHUM
Kod¢¢umenToB k u b.

Ctpoutb rpaduku TuHEeHHON QPyHKIIUU, PYHKIUHA Y = | X |.
Hcnonb3o0Bath HU(POBBIE peCypChl AJid MOCTPOEHUS IPaPUKOB
(byHKIUI 1 U3y4EHHS] X CBOMCTB.

[IprBOIUTH NPUMEPHI TUHEUHBIX 3aBUCUMOCTEN B PEATIbHBIX

Mpoucccax n ABJICHUAX

[loBTOpEeHue u 06001IeHHE

[ToBTOpEHNE OCHOBHBIX
[TOHSITHI ¥ METOJIOB
Kypca

7 xnacca, 00001eHE

3HAHUU

Bb10upaTh, MPUMEHSTh OLIEHUBATH CIIOCOOBI CPABHEHUS YUCEIL,
BBIYMCIICHUH, TPE0OPa30BAHUN BBIPAKEHUH, PEIICHUS
YPaBHEHUH.

OcCylIeCTBISATh CAMOKOHTPOJIb BBITIOJIHSIEMBIX IEUCTBUN U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHH, MPEe0Opa30BaHMUIA,
[MOCTPOCHHUM.

Pewrats 3a1auu U3 peabHOW KU3HU, TPUMEHSTh

MATCMAaTUICCKNC 3HAHUA I PCIICHMA 3a/1a4 U3 JIPYTIUX
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[TPEIMETOB.
PermaTth TEKCTOBBIE 3a/1a4, CPAaBHUBATh, BBIOMPATH CIIOCOOBI

pELICHUs 3a0a41

OBILEE KOJIMYECTBO
YACOB 110
[IPOIPAMME

102
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8 KIIACC

HaumenoBanue pasnena

(TembI) Kypca

KonnuecTBO

JqaCoB

OCHOBHOE COJEpKaHHE

OCHOBHBIC BUABI ACATCIIbHOCTU 06yanoumxc>1
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Yuiciia ¥ BBIYMCIIEHUS.

KBaapaTHbie KOpHU

15

KBagpaTHbIN KOPEHD N3
yucia. [Tonsitue 06
MppalMoOHaILHOM YHUCIIE.
JlecsaTrunbie
MPUOIKEHUS
MppalMOHAIbHBIX YHUCEIL.
JleCTBUTEIBLHBIE YHCIIA.
CpaBHeHuUe
NENCTBUTEIBHBIX YHCEIL.
YpaBHEHHE BUA

x2 = a. CBoiicTBa
apu(hMETUIECKUX
KBaJPaTHBIX KOPHEMU.
[Ipeobpa3oBanue

YU CJIOBBIX BBIPAKECHHUI,
COJIep KaIlUX KBaJpaTHbIC

KOPHU

DopmynrpoBaTh OlpeaeacHre KBaAPaTHOTO KOPHS U3 YKCa,
apr(pMeTHYECKOro KBaJPaTHOTrO KOPHSI.

[TpuMeHsTh Onepalrio U3BJICYEHHS KBaJPaTHOTO KOPHS U3
4KCIIa, UCTIONB3YS IPU HEOOXOAUMOCTH KAJIbKYJISTOP.
O1ieHMBaTh KBAJPaTHbIE KOPHU LIETIBIMU YHCIAMU U
NECATUYHBIMH JPOOSIMHU.

CpaBHUBATh U YIOPSAAOYMBATH PallUOHAJIBHBIE U
MppalMOHATIbHBIC YHCIIA, 3aITUCAHHBIE C TIOMOIBIO KBaAPATHBIX
KOPHEH.

lccnenoBaTh ypaBHEHHE X2 = a, HAXOJAUTh TOUHBIE U
npuOIMKEHHBIE KOPHU TpH a > (.

VccnenoBaTh CBOMCTBA KBAIPaTHBIX KOPHEH, TPOBOAS
YHCIIOBBIE SKCIIEPUMEHTHI C UCTIOIb30BAHUEM KaJIbKYJISITOpa
(KoMIIbIOTEPA).

Jloka3pIBaTh CBOMCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH;
NPUMEHATDH UX JIJIsl MpeoOpa30oBaHusl BIpAXKEHUN. BhIMOIHATS
peoOpa30BaHus BBIPAKEHU, COEPKALUX KBAIPAaTHbIE KOPHHU.
BbIpakaTh NepeMeHHbIE

13 TEOMETPUUYECKUX U (pru3nueckux hopmMyil.
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BoruuciasaTh 3Ha4CHUS Bblpa)KeHHﬁ, COZACPIKAMUX KBAAPATHBIC

KOPHH, UCITOJIb3YA IIPH H€O6XO,Z[I/IMOCTI/I KaJIbKYJIATODP.
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Mcnonb30BaTh B X0[4€ pCIICHU 3aaa4 3JICMCHTAPHEBIC
MpCACTABJICHUA, CBA3AHHBIC C HpI/I6J'H/DKéHHBIMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMMTHCS C I/ICTOpI/Ieﬁ Pa3BUTHA MATCMAaTUKU

Yucna 1 BEIYMCIIEHUS.
CreneHs ¢ 1eIbIM

ITOKAa3aTCJICM

CTerneHs ¢ 1eJIbIM
MOKa3aTesIeM.
CranpapTHas 3auch
JHCIIa.

Pa3Mepbl 00bEKTOB
OKpY>Karouero mupa (ot
PIIEMEHTAPHBIX YaCTHI]
110 KOCMUYECKUX
00BEKTOB), JNINTECIIBHOCTh
POLIECCOB

B OKPY’KAIOIIEM MHPE.
CBOliCTBa CTENIEHU

C IICJIBIM I10KA3aTCIIEM

DopMyIMpPOBATh ONPENEICHUE CTEIIEHU C LIEJIbIM [T0OKA3aTEIIEM.

[IpencTaBisTh 3aMKUCh OOJBIIUX U MAJIBIX YHCEIT

B cTaHAapTHOM Buje. CpaBHUBATH UKCIIA U BEJIMUUHBI,
3aIlFCaHHBIC C MCIIOJb30BaHHeM cTerneHu 10.

M crnonb30BaTh 3aMKUCh YUCEI B CTAHIAPTHOM BUJIE IS
BEIPKECHUS Pa3MEPOB 0OBEKTOB, ITTUTEIIHHOCTH MTPOIIECCOB B
OKPYXKaroIIeM MUpE.

DopMyIUpOBaTh, 3aIIUCHIBATH B CHMBOJINUECKOM hopme

M WJUTIOCTPUPOBATH MPUMEPAMU CBOMCTBA CTENIEHU C L[ETBIM
MMOKa3aTejIeM.

[IprMeHsTh CBOMCTBA CTETIEHU AJIsi TPeoOpa3oBaHus
BBIPAKCHUM, COJICPIKAIINX CTENECHH C I[ETIBIM [TOKA3aTEIEM.
BEIMOJHATE ASHCTBUS C YMCIaMU, 3alIMCAaHHBIMU

B CTAHIAaPTHOM BHAC (YMHO)KGHI/IG, ACJICHHUC, BO3BCIACHHUEC B

89



CTEIICHbD )

Anrebpanyeckue
BeIpaKeHUs. KBampaTHbIit

TPEXUICH

KBagpaTHbIN TPEXUIIEH.

Paznoxxenue KBaaApPaTHOTO

Pacno3HaBaTh KBagpaTHBIM TPEXUJIEH, YCTAHABINBATD
BO3MOYKHOCTB €T0 Pa3JI0KEHUS Ha MHOKUTEIIN.
PackiagpiBaTh HA MHOKUTENN KBAJIPATHBINA TPEXUIIEH C

HCOTPHULATCIbHBIM JUCKPUMHUHAHTOM
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TpEXUJICHA

Ha MHOXKHNTCJIN

AnreOpandeckue
BBIPYKEHUSI.

Anrebpanyeckast ApoOb

15

Anrebpandeckas 1poob.
JlommycTUMBIE 3HAYCHUS
MEePEMEHHBIX, BXOISATIIIX
B ajreOpanvecKue
BBIPKCHMUSI.

(OCHOBHOE CBOWCTBO
anreOpanyeckoit 1poowu.
Coxkparenue apooeii.
CroXeHue, BEBIYUTaHuE,
YMHOXKEHUE U JISTICHHE
aIreOpandeckux Apooei.
[IpeobpazoBanue
BBIPAKECHNM,
COJIEpIKaIIIX

anredpanyeckue apoou

3anuceiBaTh anreOpanyeckue Bopaxenus. HaxoauTs

001aCTh OIpEesICHHs PAIlIOHAIIEHOTO BBIPAKEHUSI.
BbITOMHATH YMCIOBBIE TIOJICTAHOBKHU M BHIYHUCIISATH 3HAYCHHE
npoOu, B TOM YHCIIE C TOMOIIBIO KaJIbKYISATOPA.
DopmyIrpoBaTH OCHOBHOE CBOMCTBO alnredpanyeckoil 1podu u
MPUMEHSTD €ro JJi PeoOpa3oBaHus qPOOEH.

BBINOIHATE AEUCTBUS C anredpandecKuMu IpoOsiMH.
[TpumensTh MpeoOpa3oBaHusl BIPAXKEHUHN AJIs PEeLICHUs 3ajad.
Bripaxxats nepemeHHbie U3 Gopmy ((hHU3UIECKUX,

rCOMCTPHUYCCKHUX, OIMUCBIBAIOIINX OBITOBBIC CI/ITyaHI/II/I)
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YpaBHEHUS U HEPABEHCTBA.

KBazgpaTHble ypaBHEHUS

15

KBagpaTHOE ypaBHEHUE.
Henonnoe kBagpatHoe
ypaBHeHue. opmyna
KOPHEW KBaJIPaTHOIO
ypaBHeHuUs. Teopema
Buera.

Pewienue ypaBHEHUH,
CBOJSLLUXCS

K KBAJIPATHBIM.
[Ipocreiimme qpodHO-
pallOHAJIbHbBIE
YPaBHEHUS.

PemeHne TeKCTOBBIX
3a/1a4 C MOMOULIBIO

KBaJpaTHbIX YPaBHEHUIN

Pacno3HaBaTh KBagpaTHbIE YPABHEHUS.

3anuceiBaTh GOPMYITy KOPHEH KBaIPATHOTO YPABHEHHUSI; PEIIaTh
KBaJpaTHbIE YPABHEHUSI — MOJIHbIE U HENOIHbIE. [[poBOAUTH
MPOCTENIINE UCCIEOBAHNS KBaAPATHBIX YPABHEHUM.

Peuiats ypaBHEHUs, CBOJSIIMECS K KBAJIPATHBIM,

C TIOMOII[BIO MMPEe0OPa30BaHUI U 3aMEHOM IEPEMEHHOM.
HaGmronaTh 1 aHAIM3UPOBATH CBSI3h MEXKTy KOPHSIMH H
Koa(hpuIIIeHTaMu KBaIpaTHOTO YPaBHEHUS.

dopmynupoBaTh TeopeMy Buera, a Tak:ke oOpaTHYIO - TEOpeMy,
MPUMEHSITh 3T TEOPEMBI JIJIsl PEIICHUS

3aaad.

PemaTe TeKCTOBBIE 3a/1a4M AITEOPANIECKUM CTIOCOOOM:
MEePEXOAUTh OT CJIOBECHOU (POPMYIUPOBKH YCIOBHS 3aa4H K
aIreOpanyecko MOJIeNIM MyTEM COCTABJICHHs YPaBHEHUS,
pelaTh COCTaBIICHHOE YPaBHEHUE; HHTEPIIPETUPOBATH
pEe3ybTaT.

3HAKOMUTBLCS C UCTOPUEH Pa3BUTHS aJIreOpbI
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YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHHM

JIuneriHOE ypaBHEHHME C
NByMs IEPEMEHHBIMU, €T0
rpaduk, IpuMepsbI
pEeLICHUs] YPAaBHEHUI B
L[[EJIbIX YHCIIAX.

Pemenue cucrem IByx

IMTMHEUHBIX YPaBHEHUH

Pacnio3HaBaTh TMHEHHbBIE YPABHEHHUS C ABYMS IIEPEMEHHBIMHU.
Ctpouts rpaduKky JMHEHHBIX YPaBHEHUH, B TOM YHCIIE
MCITOJIB3YsI IIU(POBBIC PECYPCHI.

Pasnuuare napaienabHble U IEPECEKAOIIMECS MPSAMBIE IT0 UX
YPaBHEHUSIM.

Pemats cucTeMsl AByX JIMNHEMHBIX YPAaBHEHUH C IBYyMS

MCPEMCHHBIMU MOJACTAHOBKOH M CII0KECHHUEM.
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C ABYMSI IEPEMEHHBIMU.
[ Iprmeps! pereHus
CUCTEM HEJIMHENHBIX
YPaBHEHUM C IBYMS
[IEpPEMEHHBIMH.
['paduyeckas
VHTEPIIPETALN
YPAaBHEHHUS C ABYyMS
[MEPEMEHHBIMHU U CUCTEM
IIMHEWHBIX YPABHEHUM C
NBYMs [IEPEMEHHBIMU.
PemeHne TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM

YPaBHEHUM

Pemiate mpocreiiiiive CuCTEMbI, B KOTOPBIX OJIHO U3 YpaBHEHUHN

HE SIBJISICTCS JIMHECUHBIM.

[TpuBOAUTH rpadUECKYIO0 MHTEPIPETALIMIO PEIICHUS YPaBHEHUS

C IByMsI IEPEMEHHBIMU U CUCTEM YPABHEHUH C ABYMsI
MEepEMEHHBIMHU.

Pemate TEKCTOBEIE 3a1a4n aJII‘C6paI/I‘ICCKI/IM CIrocooom
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YpaBHEHUS U HEPABEHCTBA.

HepaseHncTra

UucnoBele HEPABEHCTBA U
X CBOMCTBA.
HepaBeHcTBO ¢ 0HOM
[MEPEMEHHOM.

JIrMHEeliHbIC HEPABEHCTBA C
OJHOM NEPEMEHHOU U UX
peuienue. Cucrtemsl

TTMHEWHBIX HEPABEHCTB

DopMyIMpPOBaTH CBOMCTBA YACIOBBIX HEPABEHCTB,
WJUTEFOCTPUPOBATh UX HA KOOPAUHATHOM MPSAMOM, JOKa3bIBaTh
QIreOpanyecKH.

[[prMEHATH CBOMCTBA HEPABEHCTB B XOJE PELICHUS 33/1a4.
Pemrats nMHENHBIE HEPABEHCTBA C OJIHOM ITIEPEMEHHOM,
M300pakaTh PEIICHNEe HEPABECHCTBA HA YHCIOBOM MPSIMOM.
Periath cucTeMbl JIMHEMHBIX HEPABEHCTB, M300paXkaTh pellIeHNE

CHCTEMBbI HEPABEHCTB HA YHUCIIOBOU MPSAMOU
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C OJTHOW NIEPEMEHHOM U
WX pEIICHUE.
MN300pakeHne perieHus
IMTMHEWHOTO HEPABEHCTBA
Y UX CUCTEM Ha YUCIOBOU

IPAMOU

@dyukuu. OCHOBHbBIE

ITOHATUA

[Tonstue QpyHkuMM.
O6acTh OnpenencHus 1
MHOECTBO 3HAUCHUI
(byHKITIH.

CriocoObl 3a1aHus
(hyHKITUH.

['paduk QyHKIMM.
CBoiicTBa PyHKIIUH, UX
0TOOpaKEeHUE

Ha rpaduke

Vcrionp30BaTh GYHKIIMOHATBHYIO TEPMHUHOJIOTHUIO H CHMBOJIUKY.
Breraucisats 3HaueHus QyHKIMN, 3a1aHHBIX hopmyaamu (Tipu
HEO0OXO0IMMOCTH UCTIOJIb30BATh KAJIBKYJISATOP); COCTABIATh
TaOJIUIBI 3HAUEHUN (PYHKIIHH.

CtpouTth 1o Toukam rpaduxu GyHkiuid. OnuceIBaTh CBOMCTBA
(byHKIIUU HA OCHOBE €€ rpaduuecKoro mpeacTaBIeHuUs.
crionp30BaTh (GYHKIIMOHATBHYIO TEPMHUHOJOTHUIO H CHMBOJIUKY.
VccnenoBath mpuMepsl rpaduKoB, OTPAXKAIOIINX pPeaJIbHbIC
MpOLECCHI U siBJICHUS. [[puBOAMTH mMpUMEpHI ITPOLECCOB U
SIBJICHUU C 3aJlTaHHBIMH CBOMCTBaMHU.

M crnonb30BaTh KOMITBIOTEPHBIE TPOTPAMMBI

I TIOCTPOCHUSI TPaPUKOB PYHKIIMIA U U3yUEHHUS UX CBOMCTB
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Oynkuuu. Yucnosbie

byHKIIUN

UreHne u moCTpOEHUE
rpaduKoB HYHKITUH.

[Tpumeps! rpaduxos

HaxoauTh ¢ momortsio rpaduka QyHKINYA 3HAYEHUE OJHON U3
paccMaTprBaeMbIX BEJTMYMH 10 3HAYEHUIO IPYTOM.

B Hec0XHBIX ClTydasix BeIpaXatb (OPMYIION 3aBUCUMOCTb
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(YHKILMIA, OTpa’KaroInxX
[peanbHbIE MPOIIECCHI.
DYHKIMU, OTIUCHIBAIOIIHE
NpsIMYIO U OOpaTHYIO
[PONOPLIMOHAIbHBIE

3aBUCHUMOCTH, UX

rpadukH.
['paduk pyHKIIIN
y = X2.
CDyHKL[HH_

Y =X2,y =X3,

y =\x, y=|x|;

rpaduyeckoe perieHme
YpaBHEHHUI U CUCTEM

YPaBHEHHM

MEXy BETMYMHAMHU.
OnuceIBaTh XapaKkTep U3MEHEHHs OAHON BEIMYUHBI B
3aBUCHUMOCTHU OT U3MEHEHUS IPYTOH.

Pacnio3naBath BUAbI H3y4aeMbIX GyHKIMA. [Toka3biBaTh
CXEMAaTUYECKH TOJ0KEHUE Ha KOOPIMHATHON MIIOCKOCTH
rpadukoB QyHKImi Buga: y = x2, y =x3,y =Vx, y =|x|.
Hcnonb30BaTh GyHKIMOHATBHO-TpaQUUECKHE
NpeCTaBICHUS Ui PELICHUS U UCCIIE0BAHUS YPaBHEHUHN U
CHCTEM ypaBHEHHM.

[TpumensTs nU(pPOBBIE PECYpPChI Al HOCTPOEHUs TpaduKOB

byHKIUH
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[ToBTOpeHue u 00001IIEHUE

[ToBTOpEHNE OCHOBHBIX
MOHSATUI U METOJIOB
KYpCOB 7 U 8 KJIacCOB,

000011IeHNE 3HAHUI

BriOupaTh, MpUMEHSITh, OIIEHUBATH CIIOCOOBI CPABHEHUS YHCEIL,
BBIYMCIICHU, TPE0Opa30BaHUI BBIPAKEHUH, PEIICHUS
YPaBHEHUM.

OCy1IEeCTBISATh CAMOKOHTPOJIb BBIMIOJIHSAEMBIX TEUCTBUI U
CaMOIIPOBEPKY Pe3yJibTaTa BHIYUCICHH, MPeoOpa30BaHMi,
MTOCTPOCHUM.

Pemartp 3aJa4uu U3 peaanoﬁ KU3HU, IPUMCHSATDH
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MaTEeMaTUYECKHUE 3HAHUS Ul PELICHUs 3a1a4 U3 Ipyrux
PEIMETOB.
PemaTh TEKCTOBBIE 3a/1a4, CPAaBHUBATh, BEIOUPATh CIIOCOOBI

PECIICHUS 3aaa49n

OBILEE KOJIMYECTBO
YACOB 110
[TPOI'PAMME

102

10



9 KJIACC

HaumenoBanue pasnena

(TembI) Kypca

KomunyecTBO

qacoB

OCHOBHOE COJEpKaHHE

OCHOBHBIC BUAbBI ACATCIbHOCTHU 06yqarom1/1xc;1

10




Yuiciia ¥ BBIYMCIIEHUS.

JIeICTBUTEIBLHBIC YHCIIA

PamronansHbIe YncIa,
MppalMOHAIBHBIE YHCTIA,
KOHEYHBIE 1
OeCKOHEUHEBIE
NEeCATUYHBIC TPOOH.
MHOX€ECTBO
NEHCTBUTEIILHBIX YHCEI;
TIEUCTBUTEIbHBIC YHCIIA
KaK 0€CKOHEUHBIE
NEeCATUYHbBIC TPOOH.
B3anMHO 0JlHO3HAYHOE
COOTBETCTBHUE MEKY
MHO>XECTBOM
NeHCTBUTEIIHLHBIX YHCEN 1
MHO>KECTBOM TOUYECK
KOOPAUHATHOM IIPSMOM.
CpaBHeHUE
NTEHCTBUTEIILHBIX YHCEII,

apupMeTHIECKUe

Pa3BuBaTh NPEACTABICHUS O YUCIaX: OT MHOKECTBA
HaTypaJIbHBIX YHCEJl 10 MHOYKECTBA 1€ CTBUTEIbHBIX YUCEIL.
O3HAKOMUTBCS C BO3MOKHOCTBIO IIPEICTABICHUS
NEeNCTBUTENBLHOIO YUCa KaKk OECKOHEUHOM 1eCATUYHON ApooH,
PUMEHATD JECSITUUHBIE TPUOIMKEHNS PallMOHAIBHBIX U
MPPALMOHATIBHBIX YUCEIL.

300paxaTh 1EHCTBUTENBHBIE YNCIa TOUKAMU KOOPIUHATHON
MIPSIMOU.

3anuceIBaTh, CPABHUBATH U YIOPSAOUYNBAThH

NEeCTBUTENBHBIEC YUCIIA.

BBINONHATB, COYETas! YCTHBIE M MTUCbMEHHBIE IPUEMBI,
apudmeTruecKkue A1eUCTBUS ¢ PALlMOHAIBHBIMU YHCIaMU;
HAaXOJIUTh 3HAYECHHUS CTETIEHEN C LEIbIMH IMOKA3aTENIMU U
KOPHEH; BBIYMCIIATH 3HAUEHHSI YACIIOBBIX BBIPAKEHU.
[Tosry4nTh IpeCTaBICHUE O 3HAUUMOCTH JEHCTBUTENBHBIX
YKMCEN B MPAKTUYECKOW IEATEIbHOCTH YEJIOBEKA.
AHaNU3UPOBATh U JI€1aTh BBIBOABI O TOUHOCTH MPUOIMKEHUS
NEeNCTBUTENBLHOIO YUCIIa IPU PELLICHUH 3ajau.

OprrJ'IfITB I[eﬁCTBHTeHBHBIe qucCiia, BBIIOJHATb IPUKHUAKY
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pe3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYCHUHN

10




TeCTBUSA

C JEUCTBUTEIbHBIMU

YU CIIAMU.

[TpubamxEHHOE 3HAUCHUE
BEJIMYUHBI, TOYHOCTh
PUOJTVKCHUS.
OKpyTieHue Yucell.
[IpukuaKa 1 OLEHKA

PE3YJIbTATOB BBIYHCJICHUH

UM CIIOBBIX BBIpa}KCHHﬁ.

3HAKOMUTBHCSA C UCTOPUEH Pa3BUTHUS MAaTEMATUKH

10




YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON

[MEPEMEHHOU

14

JIuHelHOE ypaBHEHHUE.
Pemienue ypaBHeHuU,
CBOJISIIIIUXCS

K TuHEHbIM. KBanpatHoe
ypaBHEeHUE. Penienue
YPABHEHHM, CBOIAIINXCS
K KBaJIPATHBIM.
bukBaapaTtHbie
YPAaBHEHUS.

[Ipumepsl perieHus
YPAaBHEHHM TPEThEU

1 YETBEPTOMN CTENICHEN

OcBauBaTh, 3aIIOMHHATH ¥ IIPUMEHSATH TPaPUICCKUE METOIbI
[pU PEIICHUU YPAaBHCHHUM, HEPABCHCTB U UX CHCTEM.
Pacrio3naBaTth 11el1ble U ApOOHBIC YpaBHEHMs. PemaTs
TTMHCHHBIC ¥ KBAJAPaTHbIC YPABHEHHUS, YPaBHEHUS, CBOIAIIHECS
K HUM, IPOCTEUIIINE TPOOHO- PAlIMOHAIBHBIC YPABHEHHSL.
[Tpennmarate BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3a/1a4,
00CY)KIaTh X U PEIIaTh TEKCTOBBIC 3a/1a4K Pa3HBIMU
cIroco0amMH.

3HAKOMMTBCS C PICTOpI/Ieﬁ pa3sBUTHUA MATCMATUKHU

10




[pa3I0KEHUEM Ha
MHOKHUTEIIH.

Pemenue n1po6HO-
[paliMOHAaIbHBIX
YPaBHEHUM.

Penienue TeKCTOBBIX
3aj1ay anreopandecKum

METOI0M

10




YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHHM

14

YpaBHEHUE C ABYyMS
[IEPEMEHHBIMU U €I0
rpaduk.

Cucrema ByX JINHEHHBIX
YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU U €€
pemenne. Pemenue
CUCTEM JIBYX YPaBHEHHH,
OJTHO

13 KOTOPBIX JINHEWHOE, a
pyTroe — BTOPO
CTCIICHHU.

['padmyeckas
MHTEPIIPETALNS CUCTEMBI
YPaBHEHUM

C ABYMS IIEPEMEHHBIMU.

Penienyne TeKCTOBBIX

OcBauBaTh U NPUMEHSATH MPUEMBI PELLICHUSI CUCTEMBI ABYX
IMTMHENHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU U CUCTEMBI JIBYX
YPABHEHHM, B KOTOPBIX OJHO YPABHECHUE HE SIBJISCTCS
ITMHEHUHBIM.

Hcnonb30BaTh PyHKIIMOHATBHO-TpaduuecKue mpeacTaBIeHUs
IUISL PELICHUS U UCCIIEAOBAHUSL YPABHEHUN U CUCTEM.
AHaAJIM3UPOBATh TEKCTHI 3aJ1a4, pelIaTh UX alreOpandecKum
CIIOCOOOM: TIEPEXOIUTH OT CIIOBECHON (DOPMYTUPOBKHU yCIOBHUS
3a/1a4M K anreOpanyeckor MoIeNy MyTEM COCTaBJICHUS
CHCTEMBI YPaBHEHUI; pelllaTh COCTABIECHHYIO CUCTEMY
YPABHEHHI; MHTEPIPETUPOBATH PE3YIIbTAT.

3HAKOMMTBHCS C PICTOpHGﬁ pa3sBUTHUA MATCMATUKHU

10




3aJa4 aJ'II‘C6paI/I‘ICCKI/IM

crrocobom

YpaBHEHUS U HEPABEHCTBA.

HepasencTra

16

UucnoBble HEPAaBEHCTBA U
X CBOMCTBA.

JIuHeHbIE HEpABEHCTBA
C OJTHOW NIEPEMEHHOM U
VX PELICHHUE.

CHCTEMBI JTMHENHBIX
HEPABEHCTB C OJHOM
[MEPEMEHHOUN U UX
[pelIeHue.

KBanparHbie HEpaBEeHCTBA
Y UX PEILICHUE.
['paduyeckas
WHTEPIPETALUS
HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMS

IMECPEMCHHBIMU

Yurars, 3aIMCHIBaTh, IOHUMATh, UHTEPIIPETUPOBATH
HEPABEHCTBA; UCII0JIb30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BoInonHATE MpeoOpa3oBaHusi HEPABEHCTB, UCIIOIB30BATh IS
peoOpa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
Pacnio3HaBaTh TMHENHBIE U KBaJpaTHbIE HEPABEHCTBA. Pemarh
NIMHEWHBIE HEPABEHCTBA, CUCTEMBI JIMHENHBIX HEPABEHCTB,
CHUCTEMBbI HEPABEHCTB, BKJIIOYAIOIMX KBAIPaTHOE HEPABEHCTBO,
U pelaTh Ux; 00CyKIaTh MOJTYYSHHBIC PELICHUS.

300paxkaTh pelIeHNe HEPABEHCTBA U CUCTEMbl HEPABEHCTB Ha
YMCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHUE C TIOMOILBIO
CHUMBOJIOB.

PemaTh KBaJpaTHbIE HEPABEHCTBA, UCIIOJB3Ys IrpaduUecKue
[TPEACTABIICHHUS.

OcBanBaTh ¥ IPUMEHATH HEPABEHCTBA IIPU PELLICHUU

Pa3JINYHLBIX 3a1a4, B TOM YHCJIC IIPAKTUKO- OPUCHTUPOBAHHBIX

10




OyHKIMH

16

KBanpaTtuunas GyHKIus,
e€ rpaduK U CBOMCTBA.
[Tapabomna, KOOpAUHATHI

BEPIIMHBI TapadoJIbl, OCh

Pacrio3HaBaTh BUABI H3y4aeMbIX (DYHKIUH; WITIOCTPUPOBATD
CXEMaTUYECKH, OOBSICHATH PACTIOIOXKEHNE Ha KOOPIMHATHON
MJIOCKOCTH TpapuKOB

¢dbynkumii Buga: y=kx,y =kx+b,y=k,y =x2,

X

10




CUMMETPHUU Napaloibl.

['paduku PpyHKUIMA:
y = KX,

y =kx + b,

y=k.,

X

y=%x2,y=x3,y=x,y=

x|

y = X3,y = Vx, y = | X| B 3aBUCHMOCTH OT 3HAYCHHIA

K03 (UIIMEHTOB; OMUCHIBATH UX CBOMCTBA.

Pacrio3naBaTh KBaapaTuYHyO (PYHKIHIO 11O GopMyIe.
[IpuBOIMTH MpUMEPHI KBaIPATUUHBIX 3aBUCHUMOCTEH U3
peasbHOM KU3HU, (PU3UKHU, TEOMETPHH.

BoIsiBIsATE 1 0000111aTh 0COOEHHOCTH IpadrKka KBaAPATUIHOM
bynkun y = ax2 + bx +c.

CtpouTh U H300pakaTh CXeMaTUYECKU TpaduKu
KBaJIpaTUYHBIX (QYHKITHH, 3aIaHHBIX (OpMyJIaMy BUIA
y=ax2,y=ax2+q,y=a(X+p)2,y=ax2+ bx +c.
AHATM3UPOBATH ¥ MPUMEHSITH CBOWCTBA N3YYCHHBIX (DYHKIIUN
IS UX TIOCTPOEHHS, B TOM YHKCJIE C TOMOUIBIO ITU(POBBIX

pecypcoB

11




YuciioBbIEe

IMOCJICA0BATCIIBHOCTHU

15

[loHsiTHE YHCIOBOM
M0CJIeIOBATEIHLHOCTH.
3ananue
M0CJIeIOBATEIHLHOCTH
peKyppeHTHON (opMyoit
1 GOopMyII0il n-TO YJIeHa.
Apudmerrnueckas u
reoOMeTpUYeCcKast
IPOrPECCUH.

DopMyIIbl N-TO YjieHa
apu(pMeTHIECKON 1

FEOMETPUYECKON

OcBanBaTh ¥ MPUMEHSITh HHIACKCHBIE 0003HAYCHUS, CTPOUTH
[peUeBbIe BBICKA3bIBAHUS C UCIIOJI30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOW C IMOHSATHEM IOCIIEI0BATEILHOCTH.
AHanu3upoBaTh GOpMYITy N-TO YJIEHA MOCIEI0BATEILHOCTH
WA PEKYPPEHTHYIO GOpMYITy

1 BBIYHCIIATH YICHBI MTOCIIEIOBATEILHOCTEH, 3a/JaHHBIX STUMH
dhopMmynamu.

Y cTaHaBIMBaTh 3aKOHOMEPHOCTH B TIOCTPOSHUU
MOCIIEI0BATEIFHOCTH, €CJIM BBIITMCAHBI TIEPBBIC HECKOJIBKO €€
YJICHOB.

Pacmo3naBaTh apuPpMETHIECKYIO U TEOMETPUIECKYIO

[IPOTPECCHUHU IIPHU PA3ZHBIX crocobax 3aJdaHusd.

11




IPOTrPECCUI, CYMMBI
[EePBHIX N YJICHOB.
MN300pakeHne 4aeHOB
apu(METHIECKON U
FEOMETPUYECKOU
POrpeCCUil TOUKaMu Ha
KOOPJIUHATHOM
[JIOCKOCTH.

JInHenHbIl U
SKCIIOHEHIMAJIBHBIN POCT.

CnoXHbIe IIPOUCHTLI

PeiaTte 3a/1a4u ¢ UCHOIB30BaHKEM (POPMYIT N-TO YJIEHA
apu(MeTHYECKON U TeOMETPUUECKOM MPOTrPecCHii, CyMMBbI
MEPBBIX N YJICHOB.

MN300pakaTh YeHbI OCIEI0BATETLHOCTH TOYKaMH Ha
KOOPJIUHATHOM TNIOCKOCTH.

PaccmatpuBaTh MpUMeEpHI MPOIIECCOB U SIBJICHUIN U3 pealbHOM
PKU3HU, WUTIOCTPUPYIOLINE U3MEHEHUE B apu(hMETUIECKON
POrPECCHH, B T€OMETPUUECKON

MpPOrpeccuu; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PeiaTth 3a/1a4u, CBI3aHHBIE C YHCIOBBIMU
MOCJIEAOBATEIHLHOCTAMH, B TOM YHCIIE 337]a4d U3 PeasbHOM
PKU3HU C MCTIOJIb30BaHHEM LU(POBBIX TEXHOJIOTUI
(2JIEKTPOHHBIX TAOIUII, TPAPUIECKOr0 KaJbKYJIATOpa U T.11.).
Permath 3a1a4u Ha CJIOXKHBIEC TPOLIEHTHI, B TOM YHCIIE 3a7a4d U3
peanbHOM MPAKTUKU (C UCTIOIB30BAHUEM KAIbKYJISATOPA).

3HAKOMMTBHCS C PICTOpHGﬁ pa3sBUTHUA MATCMATUKHU

11




[ToBTOpEeHME, 0600IICHME, 18 Yucna u OnepupoBaTh MOHATUSIMH: MHOXKECTBO, TIOJIMHOKECTBO,
crucTeMaTU3aIus 3HAHUI BBIUKCJICHHS (3aIHCh, oIepaliy HaJl MHOYKECTBAMH; MCIIOJIb30BaTh rpauuecKkoe

CPaBHCHHC, HeﬁCTBHﬂ C MPCACTABJICHUC MHOKCCTB IJIsI OITMCAHUS PCAJIbHBIX ITPOLIECCOB

NENCTBUTEBHBIMU U SIBJICHUH, IPU PEIICHUH 3314 U3 IPYTUX y4eOHBIX
YUCIaMU, YUCIOBAas PEAMETOB.
MpsiMast; MPOLICHTHI, AKTyaJM3HpOBaTh TEPMUHOJIOTHIO U OCHOBHBIE ICHCTBUS,

OTHOLICHM:, ITPOIIOPUKUH; CBA3AHHLIC C YUCJIaMU: HATYypPaJIbHOC YMUCJIO, IIPOCTOC U

COCTAaBHOC 4YHUCJIa, ACTIMMOCTDb HATYPAJIbHBIX
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OKpYTJIEHHE,
npuOIKEeHNE, OLIEHKA;
peleHre TeKCTOBBIX
3anayd apupMeTHIECKUM

CIIoco00OM)

yucesl, IPU3HAKU JETUMOCTH, LEN0E YNUCIIO0, MOIYJb YUCIA,

OOBIKHOBEHHASI M IECATUYHAS APOOU, CTAHIAPTHBIN BUJI YUCIIA,

apu(METUIECKUM KBaIpAaTHBI KOPEHb.

BpINOIHATH NEMCTBUSL, CPABHUBATH U YIIOPSAI0YMBATH YHCIIA,

MPEICTABIIATh YUCIIA HA KOOPAUHATHOW NPSIMOU, OKPYTJISATh

YMCJa; BBITOIHATh NPUKUAKY U OLIEHKY PE3yJIbTaTa

BBIUMCIICHUN.

PeiaTh TEKCTOBBIE 33/1a4l apU(PMETHIECKUM CITOCOOOM.

Pemats npakTUYeCKUe 3a/1a4d, COAEPKAIINE NPOLEHTHI, JOJIH,

YACTH, BBIPAXKAIOIIUE 3aBUCUMOCTH: CKOPOCTh — BPEMSI —
pPacCTOsIHUE, 1IEHA — KOJIMYECTBO — CTOUMOCTb, 00BEM

paboThl — BpeMsi — MPOU3BOAUTEIIBLHOCTh TPY/A.

Pa30upath peanbHbIC KU3HCHHBIC CUTYAIIHH,

(bopMyTUpPOBaTh X HA SI3bIKE MATEMATHKU,

HAXOJUTh PEIIEHUE, IPUMEHSISI MATEMATUYECKUI anmnapar,

MHTEPIPETUPOBATH PE3YIbTAT
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Anrebpanueckue
BBIPA)KEHUS
(mpeoOpa3oBaHue
anreOpandecKux
BBIPAKEHUH, JOMTyCTUMBIE

3HAYCHUS )

OmnepupoBaTh MOHITUSMU: CTETICHB C IEJIBIM ITOKA3aTeleM,
apu(pMETUIECKUIT KBapaTHBII KOPEHb, MHOTOYJICH,
anredpandeckas 1poOb, TOXKIECTBO.

BHIMOTHATE OCHOBHBIC JICHCTBHS: BBIIIOJIHSITH PACUETHI 110
(bopmynam, mpeoOpa3oBBIBATh LENbIe, TPOOHO- pallMOHATIbHbIC
BHIPKCHUS M BBIPAKCHHS C KOPHSIMH, PEaT30BbIBATh
pa3lioKeHWEe MHOTOUJICHa HA MHOYKHTEH, B TOM YHCIIE C
MCTIOJIh30BaHUEM (POPMYII PAa3HOCTH KBAJIPATOB M KBAJIpaTa

CYMMBI U pa3HOCTHU; HAXOAUTh
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NOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX Il IPOOHO-
PALMOHAJIBHBIX BBIPA)KEHUMN, KOPHEU.
MoenrpoBaTh ¢ MOMOIIBIO (HOPMYIT pealibHbIE MPOLIECCHI

1 ABJICHUA

DyHKIUN
(moctpoeHnue,
CBOMCTBA M3YUYEHHBIX
(hyHKITUI;
rpaduyueckoe perieHue
YPABHEHUU U UX

CHUCTEM)

OnepupoBaTh NOHATHAMH: QYHKIHS, TpaduK QYHKIINH,
HYJTU GYHKIIUHU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
POMEXYTKH BO3pacTaHUsl, yObIBaHUS, HAUOOJIbLIEE U
HauMEHbIlIEE 3HAYEHUSI (PYHKILINU.

AHaJIN3UpPOBATh, CPABHUBATH, 00OCYKIaTh CBOMCTBA

(b yHKITUH, CTPOUTH UX TPadUKHU.

OneprupoBaTh NOHATUAMU: PsIMasi IPONOPLUOHAIBHOCTD,
oOpaTHas MPOMOPLUOHAIBHOCTb, TUHEWHAs QyHKIN,
KBaapaTHuHas QyHKIUs, mapadboia, runepooa.
lcnonb30BatTh rpauKy U1l ONPEIEICHNs CBOMCTB,
MPOLIECCOB U 3aBUCUMOCTEH, JIJIsl pEIICHU 3a/1a4 U3 IPYTUX
Y4E€OHBIX MPEIMETOB U PEAbHOM KU3HU; MOJIETUPOBATH
C MIOMOILBIO IPAPUKOB peabHbIE MPOLECCH U SIBICHUS.

BoipaxxaTs (opMyiaMu 3aBUCUMOCTU MEXKy BeJIMYMHAMU
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OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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Pabouas nporpamma yueOHoro kypca « ['eomerpusi» B 7-9 kiaccax

IosicHuTe IbHAS 3aNIMCKA
['eomeTpus KaK OJMH U3 OCHOBHBIX Pa3JeJIOB IIKOJIbHON MaTeMaTUKH, HMEIOIIHI
CBOCH 11eTbI0 00ECeUNTh N3YUEHHE CBOICTB U pa3MepoB (pUryp, UX OTHOIICHUN U
B3aMMHOE PAaCIIOJI0KEHUE, OMUPAECTCS HA JJOTUYECKYIO, JOKA3aTENbHYIO JUHUIO.
[{eHHOCTB M3Y4YECHHS TEOMETPUH Ha YPOBHE OCHOBHOTO 001IIero 00pa3oBaHMs
3aKJIF0YAETCs B TOM, UTO O0YYAIOUINIICS YUUTCS TPOBOIUTH JI0KA3aTEIbHbIE
paccy X IeHus, CTPOUTh JOTHUECKNE YMO3AKIIOUEHHUS], T0Ka3bIBATh UCTUHHBIE
YTBEPKIAEHUS U CTPOUTh KOHTPIPUMEPHI K JIOAKHBIM, TPOBOJIUTH PACCYKICHHS
«OT IPOTUBHOI0», OTINYATH CBOMCTBA OT MPU3HAKOB, POPMYJIUPOBATH 0OpATHBIE
YTBEPKIACHUS.
BTopoi1 1EeHHOCTHIO N3YyUEHUSI TEOMETPUU SIBJISIETCS] UCIIOJIb30BAHUE €€ KaK
WHCTPYMEHTA IIPU PEUIEHNN KaK MAaTEMATUYECKUX, TAK U MTPAKTUYECKUX 3a/1a4,
BCTPEYAIONINXCS B peabHOM ku3HU. OOYyJaromuics JODKEH HAyUYUThCS OMPEAeINTh
TEOMETPUUYECKYIO (PUTYpY, OMHCaTh CIIOBAMH JIAHHBIN YePTEXK WM PUCYHOK, HAUTH
IJIOIIAh 3€MEJIbHOTO y4acTKa, pacCUYuTaTh HEOOXOIUMYIO JUTMHY ONTOBOJIOKOHHOTO
ka0enst wim TpedyeMbie pa3Mephl rapaka sl aBTOMOOUIISI. DTOMY COOTBETCTBYET
BTOpAsi, BBIYUCIUTEbHAS JIMHUS B U3y4YeHUHU reoMmeTpud. [Ipu pemennn 3anau
MPAKTUYECKOTO XapaKTepa 00yUYaIOMUNUCS YIUTCSI CTPOUTH MaTEMAaTHIECKAE MOCIN
peanbHbIX JKU3HEHHBIX CUTYallUl, IPOBOAUThH BHIUYUCIICHUS U OLICHUBATH
aJ€KBaTHOCTD ITOJIYYEHHOI'O pe3yJIbTaTa.
Kpaiine BayxHO OTUEPKUBATH CBSI3U TEOMETPUU C APYTHUMHU YICOHBIMH MPEIMETAMH,
MOTHBUPOBATH UCIOJIL30BATh OMPEACICHNUS T€OMETPUUECKUX (PUTYp U MOHSATUH,
JEMOHCTPUPOBATH IPUMEHEHUE TTOJIYYCHHBIX YMEHHUM B (PU3HUKE U TEXHUKE. DTU
CBSI3U HamOoJIee IPKO BUIAHBI B TeMax «BekTtopsny, « TpuroHoMeTpudeckue
cooTHoIIeHU», «Metoa koopauHaT» U « Teopema [Tudaropa.
VYuebnsiii kypc «I'eoMeTpus BKIIIOYAET CIAEAYIOMINE OCHOBHBIC Pa3/IeIbl
conepxkanusi: «l'eomerpudeckue GUTYPHI U UX CBOMCTBaY», «3mMepenue
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reOMETPUYECKUX BEIUUMHY, «/[eKapTOBBI KOOPAUHATHI HA IIJIOCKOCTH, «BEKTOPBI»,
«JIBmxenus mnockoctny, «IIpeobpazoBanust mogo0us».

OO1ee 4nciao 4acoB, PEKOMEHJOBAHHBIX JJIi M3y4eHUs ydeOHOro Kypca
«I"'eometpusi», — 204 gaca: B 7 kimacce — 68 yacoB (2 4aca B Heneno), B 8 kiracce — 68

yacoB (2 Jaca B HeZIeNnt0), B 9 knacce — 68 yacoB (2 yaca B HEJEINIO).

Conep:xanue 00y4eHUs
7 Kmacc
Hauanbnsle nonaTus reometpun. Touka, npsimasi, OTpe30K, Jyd. Yrou. Buasl yrios.
BepTtukanbssle u cMexxHbIE YIUIbL. bruccekTpuca yrina. JIomanasi, MHOrOyroJIbHUK.
[TapauienbHOCTh U NEPIEHAUKYIAPHOCTD PSIMBIX.
Cummetpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cummeTpuu. [Ipumepsl
CHUMMETPUU B OKPYKAIOLIEM MUpE.
OCHOBHBIE IOCTPOCHUS C MOMOIIBLIO ITUPKYJIA U JIMHEWKHU. TpeyronbHUK. BricoTa,
MeanaHa, OMCCEeKTpuca, UX CBOMCTRA.
PaBHOOEApEHHBIN 1 paBHOCTOPOHHUM TpeyroJibHUKHA. HepaBeHCTBO TpEyTroJbHUKA.
CBoiicTBa U MPU3HAKK paBHOOEPEHHOTO TpeyroybHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.
CBoHCTBA M MPU3HAKYU NAapaJUIENbHBIX TPSAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Bnemnue yrisl TpeyroiapHuKa.
[IpssmMoyrosyibHbBIN TpeyrodbHUK. CBONCTBO MEIMAHBI MPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, TPOBEAEHHOM K runorenyse. [Ipu3Haku paBeHCcTBA IPAMOYTOJIBHBIX
TPEYTrOJAbHUKOB. [IpsMOYTONBbHBINA TPEYTOJIBHUK C yTioM B 30°.
HepaBeHncTBa B reoMeTprn: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEeM yIJie U OOJIbIIeH CTOPOHE TPEYTOIbHUKA.
[leprieHIMKYNSp U HAKIIOHHASA.
I'eomerpruueckoe mecTo Toyek. bruccekTpuca yriia u CepeIuHHbIN NEPIEHAUKYISAP K
OTPE3KY KaK r€OMETPUYECKUE MECTA TOYEK.
OKpy»XHOCTb U KpYT, XOpAa U AUaMETpP, UX CBOMCTBA. B3anmHoe pacnosioxeHne
OKPYKHOCTH U npsAMoii. KacarenbHas u cekymas K OKpy»XHOCTU. OKpyKHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.
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8 KJIIACC

YertoipéxyrosbHuk. [lapauienorpamm, ero npu3sHaku U CBOMCTBA. YacTHbIE Cirydyaun
napajieIorpaMMoB (IPSMOYTOIBHUK, POMO, KBaIpaT), X MPU3HAKHU M CBOWCTBA.
Tpamnenusi, paBHOOOKast Tpanenus, €€ cBoicTBa u mpusHaku. [IpsMoyronpHas
Tpareuus.

Meton yaBoenus meauansl. Llentpanbnas cummetpust. Teopema daneca u teopema o
PONOPLIHOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJIbHUKA U Tparnenuu. LleHTp Macc TpeyrojabHuKa.

[Tono6ue TpeyroasHuKOB, K03 duimeHt nomoous. [Ipusnaku nmogodus
TpEeYroJibHUKOB. [IpuMeHeHne noqooust npu peleHny NPakTUYEeCKUX 3a/1ay.
CpoiicTBa momniaiel reomerpudeckux puryp. Dopmyssl ajis miomaau
TpEYroJibHKKA, MapajuiesiorpaMma, pomoa u tpanenuu. OTHOLIEHUE TUIoMaAeH
oA00HBIX (UTYP.

Brruncnenue miomazeil TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOM Oymare.
Teopema I[Tudaropa. [Ipumenenue Teopemsl [Iudaropa npu penreHnr NpaKTUYECKUX
3a1ad.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO YyIJa MPSMOYTOJIBHOIO TPEYTroiabHUKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. Tpuronomerpudeckue GyHkiuu yrios B 30°, 45°
u 60°.

Brnivcanublie 1 LIEHTpaIbHbBIE YIJIbL, YTOJ MEX/Y KaCaTeJIbHON U XOpIOU. YTJIbI
MEXIYy XOpAaMH U CEKYIIMMU. BriMCaHHbIE U ONKMCAaHHBIE YETHIPEXYTOJIbHUKHU.
B3auMHoe pacnonoxkeHue 1Byx okpyxkHocteld. Kacanue okpyxHocteii. O6rmme

KaCaTCJIbHLIC K IBYM OKPYKHOCTSM.

9 KJIACC

Cunyc, kocunyc, Tauresc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYIIBI TPUBEAECHUS.

Pemenue tpeyronpsHuKoB. Teopema KOCUHYCOB U TEOpEMa CUHYCOB. PerieHune
PaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
[IpeobpazoBanue nomoous. [Togodue cCOOTBETCTBEHHBIX JIEMEHTOB.
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TeopeMa 0 Ipou3BEACHUHN OTPE3KOB XOPI, TEOPEMBI O IPOU3BEICHUN OTPE3KOB
CEKyLIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, 1mHa (MOyJib) BEKTOpPa, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOMOIOAKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omnepauuy HaJ BeKTopamu. Pa3noskeHue BeKTopa 1o AByM HEKOJJIMHEAPHBIM
BekTopaM. KoopauHatel BekTopa. CKalnspHOE€ INPOU3BENCHHE  BEKTOPOB,
IIPUMEHEHUE JJIs1 HAXOKACHHUS JUIMH U YIJIOB.

JlexapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y pPaBHEHUS MIPSIMOM U OKPYKHOCTH B
KOOPAMHATAX, [IEPECCUEHUE OKPYKHOCTEN U IPSAMBIX. MeTOx KOOpAUHAT U €ro
IIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. [[MHa OKpykHOCTH. ['panycHas u paguaHHas Mepa
yIJIa, BBIYMCIICHNE UIMH AYT OKpYyKHOCTEH. I1nomans kpyra, cekropa, cerMeHra.
JIBMKEHMSI IJIOCKOCTU ¥ BHYTPEHHUE CUMMETPUH (pUTYp (2JI€EMEHTAPHBIE

npeactasienus). [lapannensHblii mepenoc. [ToBopor.

IIpeamerHbie pe3yJabTaThl
[IpeameTHBIC pe3ynbTaThl OCBOCHUS IPOTPAMMBI YI€OHOTO Kypca K KOHITY 00yUeHUs
B 7 Kjacce:
Pacno3naBaTh n3ydeHHbIE TEOMETPUYECKHUE (PUTYPHI, OTIPEICTATh UX B3aUMHOE
pacrnojio)keHue, u300pakaTb TeOMETPUYECKHE (UTYpPbI, BBINOIHSITD
YEPTEXKU MO YCIOBHUIO 3a/1a4u. I3MEPATH TMHENHBIE U YIJIOBBIE BEJIMUYUHBIL. Pemars
3a7]a4M HA BBIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.
Jlenath rpyOyro OIIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH MPEIMETOB B peabHOM
KU3HU, pa3MepOB NPUPOJHBIX OO0BEKTOB. PaznmyaTh pasMepbl 3THUX
00BEKTOB 10 TIOPSIJIKY BETUYUHBI.
CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a/1a4aM.
[Tosib30BaThHCS MPU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB TIPH PEIICHUH 3a]1a4.
[IpoBOAUTE TOTUYECKUE PACCYKAECHUS C UCIIOJIB30BAHUEM IT'€OMETPUUECKUX TEOPEM.
[Tonp30BaThCsA NpU3HAKAMU PABEHCTBA MIPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJIMaHbl, TPOBEIEHHON K THIIOTEHY3€ NPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B PELICHUN
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Ir€OMETPUYECKUX 3a/1a4.

OmnpenensTs napajjiebHOCTh MPSMBIX C IIOMOILBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTs NapajuleIbHOCTb NPSMBIX C IIOMOIIB PABEHCTBA PACCTOSHUM
OT TOYEK OJTHOW MPSIMOU JIO0 TOYEK APYTOM MPSIMOM.

Pemate 3aiaun Ha KaeT4aTon Oymare.

ITpoBOAUTH BHIYMCIIEHUS U HAXOIUTh YUCIOBbIE M OYKBEHHbIE 3HAUEHUS YTJIOB B
r€OMETPUYECKHX 3a4a4aX C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYT'OJBHUKOB U
MHOI'OYT'OJIbHUKOB, CBOMCTB YTJIOB, o0pa3oBaHHBIX  IIpU
IIEPECECYEHNHN JBYX IIapaJuIeJIbHBIX IPSAMBIX CEKyled. Pemars npaktnyeckue
3a/1a4M Ha HaXOXKJeHue yriioB. Brnaaerts IIOHSATHEM reOMETPUYECKOTO
MeCTa TOYEK. YMeTh OIpEeAEIIATh OMCCEKTPUCY yTIila U CEPEINHHBIMN
NIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA

TOYEK.

DopMyIUpOBaTh OIIPEACICHUA OKPYKHOCTU U Kpyra, XOpAbl U JuaMeTpa
OKPY>KHOCTH, IOJIb30BAaThCSI UX CBOMCTBAMHU. YMETb NPUMEHATH 3TU CBOWCTBA
IIPU PEIICHUU 3a/1a4.

BrnaneTts noHATHEM ONKMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€ uentp. [lonb3oBarbes pakTamMu 0 TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA
NIEPECEKAIOTCS B OJHOM TOUYKE, U O TOM, YTO CEPEIMHHBIE MTEPIICHIUKYIISIPBI K
CTOPOHAM TPEYTr'OJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagers mOHATHEM KacaTelabHOM K OKPYKHOCTH, IIOJB30BaThbCi TEOPEMOMU O
NIEPIICHIUKYJIAPHOCTH KacaTeJIbHOW U pajuyca, IPOBEAEHHOTO K TOUKE KaCaHUS.
ITonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, IOHUMATh UX
IIPAKTUYECKUU CMBICIL.

IIpoBOIUTH OCHOBHBIE TEOMETPUYECKHUE MIOCTPOEHHUS C IIOMOIIBIO [IUPKYJIS U

JINHEUKH.

IIpeameTHbIE pe3yNbTaThl OCBOCHHSI  MPOTrpamMMbl Y4EOHOTO  Kypca K KOHILY
oOydeHus B 8 Kiacce:

Pacno3HaBaTe OCHOBHBIE BH/IbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, 10Jb30BATHCS UX
CBOMCTBaMH IIpU PELICHUHA F€OMETPUYECKHX 3a/1a4.
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[TpuMeHsTh CBOMCTBA TOUKH MEPECEUEHUs MEJUaH TPEYrojbHUKa (LIEHTpa Macc) B
pELIeHUH 3a4au.

BianeTs noHATHEM CpeHEN JIMHUM TPEYTOJIbHUKA U TPAeLUH, IPUMEHSITh UX
CBOMCTBA IIPU PELICHUU T€OMETPUUECKUX 3a1ad. [lons3oBarscsa Teopemon Paneca

Y TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSATh UX JIJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

[TpumeHsTh IpU3HAKK 0100US TPEYTOJIBHUKOB B PEUICHUH F€OMETPUUECKUX 3a7au.
ITonb3oBatbes Teopemoii [Mugaropa 1 penieHusi reOMETpUYECKUX U MPAKTUYECKUX
3aj1a4. CTpOUTh MAaTEMATHYECKYIO MOJIETb B IPAKTUYECKUX 3a]adax,
CaMOCTOSITEJIBHO JEJIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JITTUHBI.

BiageTs NOHATUAMEU CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOTO YIJIa MPSMOYTOJIBHOTO
TpeyroJibHUKA. 110J1630BaThCS ATUMU NOHATHAMU JJI PELICHUS MPAKTUYECKUX 3a7ad.
BbruncnsaTe (pa3auuHbIME cr1oco0aMu) MJI0MAAb TPEYTOJbHUKA U TUIOIIA TN
MHOT'OYTOJIbHBIX (PUTYp (MOJIB3YSCh, T/Ie HEOOXOAUMO, KaJbKYyISITOpoM). [IpuMeHsITh
NOJIyYEHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

BiageTs NOHATUAMU BIIMCAHHOTO U LEHTPAJIBHOIO YIJIA, UCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, YIJIaX MEXKIY XOpJaMu (CEKYIIMMH) U yIJIe MEXy KacaTeJIbHON
Y XOPAOW IIPU PEIIEHUN T€OMETPUUECKUX 3a1a4.

BrnageTts MOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOKMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PEILIEHUH 3a/1a4.

[IpuMeHsTh Moy4eHHbIE 3HAaHUSI HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHUE MOJCIIN
JUISL  3aad  pealbHOM JKM3HMU M NPOBOJUTH COOTBETCTBYIOLIUE
BBIUMCJICHHS] C TPUMEHEHUEM MT0I00UsI U TPUTOHOMETPUH (TIOJIB3YSICh, Te

HEO0O0XO0IMMO, KAIBKYJISITOPOM).

[IpenMeTHBIC pe3yabTaThl OCBOSHUS MPOrPaMMbl Y4eOHOT0 Kypca K KOHITY 00yUeHHs
B 9 Kkitacce:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YTJIOB, HAXOJUTH C UX TIOMOIIBIO
Pa3JIMYHbBIC AJIEMEHTHI TIPSMOYTOJBHOTO TPEYTOJIbHUKA («PEIICHUE TPSIMOYTOIbHBIX
TPEYTroabHUKOB»). HaxoauThe (C MNOMOIIBIO KaJdbKyJATOpPA) [JJUHBI W YTJIbI
JUTSI HETaOJTMYHBIX 3HAYCHUH.
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[Tonb3oBaThcs hopmysiaMu IPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JIJIs1 HAXOXKJICHUSI COOTHOLLICHUN MEKAY TPUTOHOMETPUUECKUMHU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUJISI HAXOXKICHUS Pa3INYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPH
pELIEHUH T€OMETPUYECKUX 3a/1a4.

Bnagers monsTus MU nipeoOpa3zoBaHust MO00UsI, COOTBETCTBEHHBIX 3JIECMEHTOB
no00HbIX (uryp. [Tosb3oBaThCsl CBOMCTBAMHU MOAOOMS TPOU3BOIBHBIX (UTYP,
YMETh BBIYUCIIATH JIMHBI U HAXOJIUTh YTIIbl Y TOA00HBIX Guryp. [IpumeHsTh
CBOMCTBA MOJO0OMS B TPAKTUYCCKUX 3a/adaX. YMETh MPUBOAUTH MPUMEPHI
noAOOHBIX  (PUTYP B OKPYXKAIOIIEM MHUpE.

[lonp30BaThCA TEOPEMAMHU O IIPOU3BEACHUN OTPE3KOB XOPA, O MPOU3BEACHUN
OTPE3KOB CEKYILIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, TIOHUMATh UX T€OMETPUUYECKUN U (PU3NUECKUI CMBICI,
MPUMEHSThH UX B PEIICHUU TEOMETPUICCKUX U PU3NUECKuX 3a1ad. [[pumMeHsITh
CKQJISIPHOE MPOU3BEAECHNUE BEKTOPOB JJIsl HAXOKIACHHUS IJIMH U YTJIOB.
[Tonp30BaThCA METOAOM KOOPAMUHAT HA INIOCKOCTH, PUMEHATH €r0 B PELICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/]ad.

BrnaaeTs NOHATHUSIMYU MPABUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JIMHBI
JyTH OKPY>KHOCTU U PAJUAHHON MEPHI yriia, YMETh BBIYUCIATH IUIONIAAb KPyTa U €ro
yacteil. [[puMeHATh TOTy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (WK IEHTPHI) CAMMETPHUH GUTYD, MPUMEHSThH IBMKCHHS TUIOCKOCTH B
IIPOCTENIINX CITyYasiX.

[IpUMEHSTH MOTyYEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUUYE€CKUE MOJEIU
UL 3a7a4  PEAIbHOM JKU3HM M HPOBOAUTH COOTBETCTBYIOILINE
BBIYUCJICHUS C IPUMEHEHUEM MOI00MS U TPUTOHOMETPUUECKUX (QYyHKITUI

(moJIB3ysCh, T/I€ HEOOXOAMMO, KAJIbKYJIATOPOM).

12



TEMATHUYECKOE IINTAHUPOBAHUE 7 KJIIACC

CMexXHBIE U
BEPTUKAIBHBIC YTJIBL.
PaGota

C MPOCTEUIITUMH
YEPTEIKAMMU.

3MmepeHne TMHENHBIX U
YTJIOBBIX BEJINYMH,
BBIUHCIICHUE OTPE3KOB U

YTII0B

HaunmenoBanue pasnena KomnuectBo(OcHOBHOE conepxanue |OCHOBHBIE BUJBI IEATETLHOCTH O0yUJaIOIIUXCS
(Temsl) Kypca 4acoB
[Ipocrerimme 14 [Ipocrerimme DOpMyYJIIMPOBATH OCHOBHBIE TTOHATHS U ONPEACIICHU.
reoMeTpudecKue Purypsl u FEOMETPUYECKUE Pacmo3naBaTh N3y4eHHBIC TEOMETPUUIECKUE (DUTYDHI,
MX cBOMCTBa. M3mepenue O0OBEKTHI. ONPEAETATh UX B3aUMHOE PACIIOJI0KEHUE, BBITIOIHATD YEPTEXK
reOMETPUYECKUX BEJIMYHUH MHOTrOyroibHUK, [0 YCJIOBUIO 33/1a4H.

JTOMaHas. [IpoBOANTE MPOCTEUIINE TOCTPOCHHUS C TIOMOIIBIO IUPKYIIS U

IIMHENKU.

M3MepsTh IMHEWHBIE U YTIIOBbIE BEIMYMHBI T€OMETPUUYECKUX U
MPAKTUUYECKUX OOBEKTOB.

OnpenensTh «Ha riaa3» pa3Mepsl peajibHbIX 00BEKTOB,
MPOBOAUTH FPYyOYIO OIICHKY UX Pa3MepOB.

Pemath 3a1a4i Ha BBIYMCIICHUE JIIMH OTPE3KOB U BEJTMYHUH
YTJIOB.

Pemmath 3a1a4u Ha B3aUMHOE PACIIONIOXKEHHE T€OMETPHUUECKHIX
uryp.

[IpoBoauTh Ki1acCU(UKALMIO YTTIOB, BBIYUCIATH TUHEHHBIE U

YIJIOBBIC BCJIMYWHBI, IIPOBOAUTD HCO6XOI[I/IMBIC JOKa3aTCIbHBIC

12



pacCyKJIeHUs.

3HAKOMUTBCA C UCTOPUEH PA3BUTHS T€OMETPUHU

TpeyroyibHUKN

22

[ToHATHE O PAaBHBIX

TPEYTrOJIbHUKAX U

Pacrio3naBath IMapbl paBHBIX TPCYT'OJIbHUKOB HA T'OTOBLIX

yepTexkax (C ykazaHHeM IIPU3HAKOB).

12



[epBUYHBIC
[PEICTABICHUS

0 paBHBIX purypax. Tpu
MpH3HAKa PABEHCTBA
TPEYTrOJIbHUKOB.
[[pu3HaKu paBEHCTBA
MPSIMOYTOJIbHBIX
TPEYTroJIbHUKOB.
CBOMCTBO MeIHaHBI
MPSMOYTOJILHOTO
TPEYTroJIbHUKA,
MMPOBENEHHON

K THIIOTEHY3E.
PaBHOOeApEHHBIC U
PaBHOCTOPOHHUE
TPEYTrOJIbHUKH.
[Ipu3HaKku 1 CBOWCTBA

paBHOOEIPEHHOTO

BBIBOAUTE CIeICTBUS (PaBEHCTB COOTBETCTBYIOIIMX JJIEMEHTOB)
13 PABEHCTB TPEYTOJIHHUKOB.

DopMyTUpPOBATH ONPEACIECHUS: OCTPOYTOIBHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJILHOTO, PaBHOOEAPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MEIMaHbl TPEYTOJIbHUKA; CEPEAUMHHOTO TePIICHANKYJIISApa
0Tpe3Ka; MepUMeTpa TPEYTrOoIbHUKA.

DopMyTHpOBaTH CBOMCTBA U IPU3HAKK PAaBHOOESIPEHHOTO
TpPEeyroJbHUKA.

CTpouTh YepPTEXKH, PEIIaTh 3a7a4H C TOMOIIBIO HAXOXKICHUS
PaBHBIX TPEYTOJILHUKOB.

[[puMeHATh MPU3HAKU PABEHCTBA IPSIMOYTOJILHBIX
TPEYTOJIbHUKOB B 33/1a4ax.

Mcrionb30BaTh UGPOBBIE PECYPCHI TSI UCCIISTOBAHUS
CBOMCTB U3y4aeMbIX (QUTYP.

3HAKOMMTBHCS C I/ICTOpPIeﬁ pa3BUTHUA TCOMETPHUU

12



TPEYTrOJIbHUKA.
HepaBeHncTsa B
FEOMETPHH.
[[psiMOYTOJIBHBIN

TPEYTOJIbHUK C YTJIOM B

30[

12



[lapannenbHbie NPsMBIE,

CyMMa YIJIOB TPEYTOJIbHUKA

14

[lapannenbHbie NPsMBIE,
mx couicTBa. Hakpect
nexariue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIIBI,
00pa3oBaHHbIC

MpU MepeceyeHUH
napayieIbHBIX TPSIMBIX
cekymeit). [Ipusnak
MapaIeTbHOCTH MPSMBIX
yepe3 paBeHCTBO
PaCcCTOSIHUN OT TOYEK
OJHOW MPSIMOM 10 BTOPOM
MIPSIMOMU.

CymMa yrioB
TpeyrojibHuKa. BHenHue

YTJIbI TPEYTOJIbHUKA

DopMyIUpOBaTh NOHATHE NAPAJUIETbHBIX NPSMBIX,

HaXOJUTh MPAKTUYECKHUE TPUMEPBHI.

3y4aTh CBOMCTBA YIJIOB, OOPa30BAHHBIX IIPU NIEPECEUECHUN
napasuleIbHbIX NPSAMBIX ceKylen. [IpoBoauTh noka3aTenbcTBa
MapajyIeIbHOCTH IBYX MPSAMBIX C [IOMOIIBIO YTJIOB,
00pa30BaHHBIX NIPU NEPECEUEHUN ITUX NPSIMBIX TPEThEH
MIPSIMOU.

BbIYHCIATE CYMMY YIJIOB TPEYTOJIbBHUKA U MHOTOYT'OJIbHUKA.
HaxoauTh 4nucioBble U OyKBEHHBIE 3HAUEHUS YIJIOB

B FEOMETPUYECKHX 33]1a4axX C UCIIOJIb30BAHUEM TEOPEM O CYMME
YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS T€OMETPUU

12



OKpy>KHOCTb U KPYT.
['eomeTpruueckue

MOCTPOCHUS

OKpyX)HOCTb, XOpJia U
MaMeTp X CBOMCTBA.
KacarenbHas

K OKPY>KHOCTH.
OKpy>KHOCTb, BIIUCAHHAS

B yIOJL

DopMyIHpPOBATH ONPEEIEHUS: OKPYKHOCTH, XOP/Ibl, THaMETpa
1 KacaTeabHOUN K OKPYXHOCTH. M3yuaTh UX CBOMCTBA, MPU3HAKH,
CTPOUTBH YEPTEKHU.

VccnenoBaTh, B TOM YUCIIE UCTIOIB3YS HU(POBBIE PECYPCHI:
OKPYKHOCTh, BIUCAHHYIO B YTOJ; LIEHTP OKPY>KHOCTH,

BIIMCAHHOM B YIOJI; PABEHCTBO OTPE3KOB

13



[Tonsatue o I'MT,
[TPUMEHCHUE

B 3a7a4ax. buccekrpuca u
CEpEAUHHBIN
[EPIICHAUKYIISIP

KaK TEOMETPUYECKUE
MECTa TOYEK.
OKpy’HOCTb, OTMCAHHAS
OKOJIO TPEYTOJIbHHKA.
OKpy)HOCTb, BIIICAHHAS
B TPEYTOJIbHHUK.
[Ipocreimue 3anaun

Ha IMOCTPOCHUC

KacaTeIbHBIX.
Hcnonb3oBate metoa I MT miist qoka3arenbCTBa TEOPEM O

nepeceueHn OMCCEKTPUC YTIIOB TPEYTOJbHUKA U CEPEIUHHBIX

NEePHeHAUKYIIIPOB K CTOPOHAM TPeyroJibHUKa ¢ momolsio ['MT.

OBnazeBaTh NOHATUSAMHU BIMCAHHOW U OMMCAHHOW OKPY>KHOCTEN

TPEYTOJIbHUKA, HAXOAUTh LEHTPHI ITUX OKPYKHOCTEH.
Pemats OCHOBHBIE 3a/1a4M HA IIOCTPOECHUE: YA, PABHOTO
NTAHHOMY; CEpEIUHHOIO MEPIICHINKYJIIpa JAHHOTO OTPE3Ka;
PSIMOM, TPOXOAAIIEH Yepe3 JaHHYIO TOUKY U
MEPIEeHIUKYIIPHON TaHHOW MPSIMON; OMCCEKTPUCHI TAHHOTO
yria; TPEYroJbHUKOB

10 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBCS C UCTOPUEH PA3BUTHS T€OMETPUU

[ToBTOpEHue, 0600I1IeHNE

BHAHUM

[ToBTOpEHUE U
000011IeHIE OCHOBHBIX
MOHSATUN U METOJIOB

Kypca 7 Kiacca

Pemarts 3aJlauy Ha MMOBTOPCHHUEC, HIIJIIOCTPHUPYIOIIUC CBA3U

MCIKAY pa3s/IMYHbIMHA YaCTAMHA KypCa

13



OBIIEE KOJIMYECTBO
YACOB 110
[MPOI'PAMME

68

13



8 KIIACC

IIPU3HAKHA U CBOMCTBA.
YactHble cirydyan
IapajuieIorpaMMoB
(IpAMOYTOJIBHUK, POMO,
KBaJpar), X MPU3HAKHU U
cBoucTBa. Tpanenus.
PaBHOOOKas U
MPSMOYTOJIbHAS
Tparenuu.

Metoa yaBoeHus
MeTMaHBbl.

[lenTpasibHast

CUMMCTPHUI

HaumenoBanue pasnena KomudectBo (OcHOBHOE conepxkanue |(OCHOBHBIC BUJIBI ICSITEILHOCTH O0YJAFOIIINXCS
(TembI) Kypca JacoB
YeTbIpEXYTrOIbHUKH 12 [Tapamnenorpamm, ero  M300paxaTh 1 HAXOJAUTh HA YEPTEKAX YETHIPEXYTOTBbHUKH

[Pa3HBIX BUJIOB U UX 3JIEMEHTBI. POPMYIIMPOBATH ONPEAECTICHNUSA:
napasuieJorpaMMa, IpsIMOYyroJIbHUKa, poMOa, KBajaparta,
Tpamneunuu, paBHOOOKOHN Tpareuuu, NpsSMOYToJbHOM TParelny.
JI0Ka3pIBaTh U UCIIOJIB30BAaTh IIPY PELICHUH 3a/1a4 IPU3HAKU U
CBOICTBA: MapajjiesiorpaMmma, psIMoyrojbHUKa, pomoa,
KBaJpaTa, Tpareuruy, paBHOOOKOH Tparnenuu, NpsiMoyrojabHON
Tpaneuuu.

[ I[puMEHATH METO YABOCHUS MEIMAHbI TPEYTOJIbHUKA.
Mcnonb30Bath UG POBBIE PECYPCHI ISl UCCIEI0BAHUS
CBOMCTB U3y4aeMbIX QUIYP.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS T€OMETPUU

13



Teopema Paneca u Teopema
0 MPONOPLIMOHAIBHBIX
OTpe3Kax, MoJ00HbIe

TPEYroJIbHUKU

15

Teopema @aneca u
TeopemMa

0 IPONOPIHUOHATBEHBIX
OTpe3Kax.

Cpenssisa TUHUS

TPEYTOJIbHUKA.

[IpoBOAUTE MOCTPOEHUS € TIOMOLIBIO LIUPKYJIS U JINHENKH C
MCII0JIb30BaHue TeopeMbl Dasieca U TEOPEMBI

0 MPOITOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
[IPONOPLIMOHAIIBHBIN OTPE30K.

[IpoBONTH 1OKA3aTEIBCTBO TOTO, YTO MEAUAHBI TPEYTOJIbHUKA

[EPECEKAIOTCS B OJTHOW TOUYKE, U HAXOUTH

13



Tpaneuus, e€ cpeauss
ITHHUSA.

[ IponiopuiOHaIbHbBIE
OTPE3KHU.

L{enTp Macc

B TPEYTOJILHUKE.
ITonoOHBIE
TpeyroJbHUKU. Tpu
MpU3HAaKa MO00Ms
TPEYTOJILHUKOB.
[IpumeneHue moaoous
MpU PEIICHUN

MPAKTHYCCKUX 3aaa4

CBsI3b C IICHTPOM Macc, HaXOJUTh OTHOIIICHUE, B KOTOPOM
MEUAHBI ISTISITCS TOUKOU UX TIEPECCUCHUSI.

HaxoauTth mogo0HbIC TPEYTOIBHUKHA Ha TOTOBBIX YEePTEKaX C
YKa3aHUEM COOTBETCTBYIOIINX MPH3HAKOB ITOA00MS.
Pemate 3a1aun Ha MOJOO0HBIE TPEYTOJIBLHUKH C TIOMOIIIHIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YSPTEKEH U HAXOXKACHUS
MOOOHBIX TPEYTOJIHLHUKOB.

[IpoBOIUTH OKA3aTEIBCTBA C UCITOIB30BAHUEM MTPU3HAKOB
[10100MS.

Jloka3pIBaTh TP MpU3HAKA MTOA0OHUS TPEYTOJIHHUKOB.
[IpuMEHSATH MOTyYCHHBIC 3HAHUS TIPU PEIICHUN
r€OMETPUUYECKUX U MPAKTHICCKUX 3a1a4.

3HAKOMUTBCS C UCTOPUEH PA3BUTHS T€OMETPHUU

13



[Inmomans. Haxoxnenune
101N TPEYTOJIbHUKOB U
MHOTOYTOJIBHBIX (DUTYP.

[[nomaau noto0HBIX Guryp

14

CBoiicTBa mIomaaeu
rCOMETPUYECKUX (DUTYD.
DopMybl I IOHIaAN
TPEYTroJIbHUKA,
napajjieorpamma,
Tpaneuuu.

Breraucienue miomaaeu

CIIOKHBIX QUTY.

OBnazneBaTh NEPBUYHBIMU MPEACTABICHUSIMH 00 001IeH
TeOpHUH IIoIaau (Mepbl), GopMyJIUpPOBATH CBONCTBA
TJIOTIA/H, BBISICHSATH MX HATJISITHBIA CMBICIL.

Br1BOANUTE (hOPMYITBI TIOIIAH TapajlieIorpaMMma,
TpPEeYroJbHUKA, TPANEIUH U3 GOPMYJIIbI TIOIAAN
MPSIMOYTOJIbHHUKA (KBaJapaTa).

Bb1BOAUTH (hOPMYJITBI TUIOIIAIN BBITYKIIOTO YETHIPEXYTOIbHUKA
yepe3 JUaroHald U yroj Mexay HuMu. Haxoauts miomiaau
buryp, n300paKEHHBIX HA KJIETYATON Oymare, UCIIOJIb30BaTh

pazOueHue GUrypbl Ha 4acTHU U JOCTPAUBAHHUE.

13



[nomanu guryp

Ha KJIeTYaTon Oymare.

ITnomany mogo0HbBIX
uryp.

3amaun

C MPAKTUYECKUM
COIEPHKAHUEM.
Pemienue 3agau

C TOMOIILIO METO/Ia
BCIIOMOTATEIILHOU

[UIOIAIN

Pa30upaTh mpuMephl UCITOIb30BaHUsI BCTIOMOTaTEIbHON
MJIOIIAAN 111 PEHIEHUS T€OMETPUUYECKUX 3a/1a4.
HaxoauTs momaamn mogo0oHbIx Guryp.

BbIuucnaTh miomaay pa3inyHbIX MHOTOYTOJIBHBIX (QUTYP.

Pemartn 3aJ1a4M Ha 1Jiomanab € IMMPakKTUICCKUM COACPIKAHUEM

13



Teopema [Tudaropa u

HadaJjla TP UTOHOMCETPHUHU

10

Teopema I[Tudaropa, u eé€
MPUMEHEHHE.
OnpeneneHue
TPUTOHOMETPHUECKUX
(YHKIHI OCTpOTO yriia
MPSIMOYTOJIBHOTO
TPEeYTroJbHUKA,
TPUTOHOMETPUIECKUE
COOTHOIIEHHUSI

B TIPSIMOYTOJIBHOM
TPEYTOJIbHUKE.
OCHOBHOE
TPUTOHOMETPHIECKOE

TOXIOCCTBO

JlokaseiBath Teopemy [ludaropa, ucmonas3oBats €€ B
MPaKTUYECKUX BHIYMCICHUSX.

DopMyTUPOBATH ONPEAETIECHUS TPUTOHOMETPUIECKUX
(byHKIMI OCTPOTO yriia, MPOBEPSITh UX KOPPEKTHOCTb.
BBIBOIUTH TPUTOHOMETPHUUECKUE COOTHOILLICHHS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

lccrnenoBaTh COOTHOLICHHS MEXILy CTOPOHAMHU B
MPSIMOYTOJIBHBIX TPEYTOJbHUKAX C yriaamu B 45° u 45°; 30°
1 60°.

Vcnonp3oBath (hOpMyJIbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO JJISI HAXOKICHUS
COOTHOILIEHUI MEX1y TPUTOHOMETPHUUECKUMU (PYHKIUIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

[IpyMeHsTh MONTy4YeHHbIE 3HAHUS U YMEHHUSI IPU PELICHUH
MpPaKTUYECKHUX 33/1a4.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS T€OMETPUU

13



YTl B OKPY>KHOCTH.
BrimcanHbIe 1 OIMCAaHHBIC
YETHIPEX YT OJbHUKHU.
KacarenbHbie

K OKpyxHOCcTU. Kacanue

OKPYKHOCTEMN

13

Brincanusie u
LIEHTPAJIbHBIE YIJIbI, YTOJI
MEXK]ly KacaTeJIbHOU U
XOPIOH.

YTl MEXIY XOpJaMH U
CEKYILIUMH.

Brincanubie u
ONMCaHHbIC
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKHU U CBOMCTBA.
[IpyuMeHeHne 3TuX
CBOMCTB

[pY PELICHUU
reOMETPUYECKUX 3a/1a4.
B3anmuoe
PACIIOJIOKEHUE ABYX
OKPY>XKHOCTEH, o01111e

KaCaTCJIbHBIC.

DopMyIUpPOBATH OCHOBHBIE ONPEEIICHNUS, CBI3aHHBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, UEHTPAJIbHBINA yro).
HaxoauTh BIMCAHHBIE YIJIbl, OMMPAOILIUECS HA OHY YTY,
BBIUMCIISITH YIJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIaX,
TEOPEMBI O BIUCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
[ICHTPAJIbHOM YTJIE.

VccnenoBaTh, B TOM YKCIE C TOMOUIBIO IIM(PPOBBIX PECYPCOB,
BIIMCAHHBIC U ONMCAHHBIE YETHIPEXYTOJIBHUKH, BEIBOJIUTD UX
CBOMCTBA U IPU3HAKHU.

Mcnonb30BaTh 3TH CBOKWCTBA U MPU3HAKY MIPU PELICHUH 33]1a4

13



Kacanne okpyxHocTen

14



[ToBTOpeHue, 0600menne 4 [ToBTOpEeHHME OCHOBHBIX |PemaTh 3a1auu Ha MOBTOPEHUE, MIUTFOCTPUPYIOIITUE CBSI3U
SHAHUI MOHSATUN Y METOJIOB MEXTy Pa3InIHBIMH YaCTSIMH Kypca
KypcoB 7 U 8 KJIacCOB,
000011IeHE 3HAHUNA
OBIIEE KOJIMYECTBO |68
YACOB I10O ITPOI'PAMME

14



9 KIIACC

HaumenoBanue pasnena KonuuectBo [(OcHOBHOE cofiepkanre (OCHOBHBIE BUBI ACATEIHPHOCTA 00YIAIONTUXCS
(TembI) Kypca JacoB

Tpuronometpus. Teopemst |16 Onpenenenue DopMyIHpPOBATH ONPEIETECHUS TPUTOHOMETPUYECKHUX
KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX  [(DYHKIMI TYIBIX U MIPSMBIX yTJIOB.

Perienue TpeyroJbHUKOB

dbyHKkIUi yrioB ot 0[]
no 18001, ®opmyiibt
MPUBEICHUS.
Teopema KOCHHYCOB,
TeopeMa CUHYCOB.
Pemenue
TPEYrOJIHLHUKOB.
[IpakTueckoe
pUMEHEHUE

JTOKa3aHHbIX TCOPEM

BbIBOAUTH TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB (C
PaarycoM OMMCAaHHOW OKPY>KHOCTH).

BriBoauTh (hOpMyIIbI 7151 BEIYMCIICHUS TJI0MIa1eH

C MCIIOJIb30BAaHUEM TEOPEM TpUTrOHOMETpUH (popMyia
MJIOIIAIM TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKIY
HUMH, (popMyIIa MIIOAAN YETHIPEXYTOIbHUKA YEPE3 €T0
aroHajIyu U yroj MKy HUMH).

Pemars TpeyroJbHUKH.

PemaTe NpakTUYECKHE 3a1a4, CBOASIIMECS

K HAXOXKXACHUIO PA3JIMYHBIX 3JICMCHTOB TPCYTI'OJIbHUKA

14



[IpeoOpa3zoBanue moaoOusI.
MeTpuueckue
COOTHOIIICHUS

B OKPY>KHOCTH

10

[lonsatue

0 MpeoOpa3oBaHUU
10T00MSI.
COOTBETCTBEHHBIC
DJIEMEHTHI NOJOOHBIX
uryp.

Teopema

0 MPOU3BEICHUH

OTPE3KOB XOpA, TeopemMa

OcBauBaTh MOHSTHE MPpeoOpazoBaHus nomoous. Mccrnenosars
OTHOLIEHUE JIMHEUHBIX 3JIEMEHTOB (pUryp npu
nmpeoOpa30BaHUN MOA00HS.

Haxonuth npumMepsl oA00us B OKpYKaroIIeH
NENCTBUTEILHOCTH.

BbIBOAUTH METPUUYECKHE COOTHOUIEHUS MEXITY OTpEe3KaMu
XOpH, CEKYIIUX U KacaTeIbHBIX C UCIOJb30BAaHUEM BITMCAHHBIX
YTJIOB ¥ TIOJIOOHBIX TPEYTOJIBLHUKOB.

PelaTh reOMETpUYECKUE 3a/1a4U U 33]]a4 U3 PEaIbHOM KU3HU

C UCIIOJIB30BaAHUEM HO,IIO6HBIX TPEYTOJIbHUKOB

14



0 NPOU3BEICHNUN
OTPE3KOB CEKYLIUX,
TeopeMa O KBajapare
KacaTeJIbHOM.
IIprMeHeHNE B pEILICHUH

rCOMCTPHUUICCKHUX 3a1a4

14



BexkTopsl

12

OnpeneneHrne BEKTOPOB,
CJI0’KEHUE U BBIYMTAHUE
BEKTOPOB, YMHOKEHUE
BEKTOpPA HA YUCJIO.
Du3nyecKu u
FEOMETPUYECKUI CMBICIT
BEKTOpPOB. PaznoxeHue
BEKTOpA IO JIBYM
HEKOJJIMHEAPHBIM
BEKTOpPaM.

KoopauHate! BeKTOpA.
CxanspHoe
MTPOU3BEICHNE BEKTOPOB,

CIro

lcnionb30BaTh BEKTOPHI KaK HAIIPaBJICHHBIE OTPE3KH,
MCCIIeIOBATh TeOMETpUUECKU (Tiepemertienre) u Gu3nueckui
(cuna) CMBICIIBI BEKTOPOB.

3HATh OINpEAeNICHUsI CYMMBbI U pa3HOCTU BEKTOPOB, YMHOKEHUS
BEKTOpa Ha YMCII0, UCCIE0BATh T€OMETPUUECKUN U
(bu3nyecKnil CMBICIIBI ATHX omnepaluil. Pemars
reOMETPUYECKUE 3a/1a4 C UCII0JIb30BAHUEM BEKTOPOB.
PackiagpiBaTh BEKTOP IO IBYM HEKOJJTMHEAPHBIM BEKTOPaM.
M crionb30BaTh CKAIPHOE MPOU3BEIECHHUE BEKTOPOB,
BBIBOJIUTH €T0 OCHOBHBIE CBOMCTBA.

BbyncnsTe CyMMy, pa3HOCTb U CKaJISIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

[IpyuMeHsTh CKaIpHOE MIPOU3BEICHUE ISl HAX0XKIEHUS JJIUH

Y yTJIOB

14



MIPUMEHECHUE

U1 HAaXOXKJACHUS UTUH U
VTJIOB.

Pemenue 3anau

C ITOMOIIIBIO BEKTOPOB.
[I[piMeHeHuEe BEKTOPOB
NI PELICHUS 3a0a4

(bu3uKu
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JlekapTOBBI KOOPAMHATHI Ha

IIJIOCKOCTH

JlekapTOBBI KOOPAUHATHI
TOYEK HA IUIOCKOCTH.
YpaBHEHUE IPAMON.
YpaBHEHNE
OKPY’KHOCTH.
Koopannatel Touek
[EPECCUCHUS
OKPYHOCTH U IIPSMO.
Meton KOOpAHHAT HpH
pelmeHnn
r€OMETPUYECKUX 3a/1ad,

[MPAKTHYCCKUX 3a1a4

OcBauBaTh NOHATHE MPAMOYTOJIBHON CHCTEMBI KOOPJIUHAT,
NIEKAPTOBBIX KOOPANHAT TOYKH.

BbIBOINTHE YpaBHEHUE NIPSIMOU U OKPYKHOCTU. BoIIenars
[IOJIHBIM KBaJpaT I HaXOKJCHUsS LIEHTpa U paguyca
OKPYKHOCTH 10 €€ ypaBHEHHUIO.

Pemrars 3a1a4yM Ha HAX0XKACHUE TOUYEK NIEPECECUEHNS NPSIMBIX U
OKPYKHOCTEM C MOMOIIBI METOAA KOOpAUHAT. Mcrionbs30BaTh
CBOICTBaA yraoBoro ko3¢ duirenTta npsMoil mpu peneHuu
3a/1ad, Ui ONPEEICHUS PACTIOIO0KEHUS IPSIMOMN.

[ I[puMEHATH KOOPAMHATHI IPU PELICHUU T€OMETPUYECKUX U
[MPAKTUYECKUX 3a/1a4, JUIsl HOCTPOCHHS] MAaTEMATUYECKUX
MOJIEIe peasIbHBIX 3a]1a4 («METOA KOOPJIUHATY).
[Tonb30BaThCA U1 MOCTPOCHUS U UCCIIEOBAHUM U(PPOBBIMU
pecypcaMu.

3HAKOMMTBHCS C HCTOpPICﬁ Ppa3BUTHUA TCOMETPHUUA
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[IpaBubHBIC
MHOTOYTOJIbHUKH. Jli1Ha
OKPY>KHOCTH M TUIOILA/Ib

KpyTa.

Breruncienne mwiomaaen

[IpaBubHBIE
MHOT'OYTOJIbHUKH. Yucio
[]. JInmuHa OKpy>KHOCTH,
yTH OKPYKHOCTH.
Panunannas mepa yria.
[Ltomane kpyra,

CCKTOpPa, CCrMCHTA

DopmynnpoBaTh OnpeesieHIe MPaBUIbHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 31eMeHThl. [lonb3oBathes
MOHSATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C TIOMOIIBIO
MpaBUIbHBIX MHOTOYTOJILHUKOB, OTIPEAETIATh YUCIO [, JUINHY
MyTH U paJilaHHyI0 Mepy yria.

[IpoBOIUTH MEPEX0/] OT paAMaHHONW MEPHI yIia K IpagyCHON U
HA000POT.

OnpenensaTs MIONIAIL KpyTa.

BriBoauTh hopMyIisl (B rpayCHOM U paJuaHHON Mepe) Ass
TUIMH AYT, TJIOMIAAeH CEKTOPOB U CETMEHTOB.

Bbraucnare mwiomaan Guryp, BKIOYAIONUX HIEMEHTHI
OKPYXXHOCTH (KpyTa).

Haxonnute mmomany B 3a1a4ax peaibHOM KU3HU

14



JBM>KEHUS TITOCKOCTH

IlonsaTue o ABMKESHUH
[JIOCKOCTH.
[TapannenbHbI NEPEHOC,
noBopoT [IpumeneHue

[MTPpH PCILICHUHU 3aaa4

Pa30upaTh npuMepbl, WUTIOCTPUPYIOLIUE MOHATHUS ABHKEHUS.
DopMyIMpOBaTh ONPEAETIEHUS MAPAIIIETBHOTO MEPEHOCA,
[TIOBOPOTAa U OCEBOM CUMMETPHUH. BBIBOAUTH UX CBOMCTBA,
HaXOJIUTh HEMOJABUKHBIEC TOUKHU.

HaxoauTh EeHTPhl U1 OCH CUMMETPHUN MPOCTEHUINX (QUTYD.

[ [prMeHATh MapauiebHBIN IEPEHOC U CUMMETPHUIO IIPU
pelieHn reoMeTpUYECKUX 3a1a4d (pa3ouparh MpUMEPHI).

Vcrionp30BaTh U1l IOCTPOCHUS M UCCIIEOBAaHUH ITU(POBBIC

pecypcbl

[loBTOpEeHuUe, 006001IEHNE,

CHUCTEMATHU3aIUs 3HAHUU

HOBTOpCHI/IC OCHOBHBIX

MOHATHUU U

OnepupoBath NOHATUAMU: PUTYpa, TOUKA, TPsIMasi, yroJl,

MHOTOYTOJIbHUK, PABHOOEIPEHHBIN U PaBHOCTOPOHHUMN
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METO/I0B KypcoB 7-9
KJ1aCCOB, 0000IIIEHNE U
CHCTEMAaTHU3aLUs 3HAHUM.
[Ipocrelimme
FEOMETPUYECKHE
(burypsl U X CBOICTBA.
H3mepenue
FEOMETPUUECKUX
BEJINYVH.
TpeyrojipHUKHU.
[TapamienbHbIe 1
NEPIEHINKYJIAPHbIC
MpsIMbIE.

OKpYy>XHOCTb U KPYT.
['eomeTprueckue
MOCTPOCHHUS. Y TJIbI

B OKPYKHOCTH.
Brincanuele u

ONKCaHHbIE OKPYKHOCTHU

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OHCCEeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPAIIIEIOrpaMM,
pPOMO, MPSAMOYTOJILHUK, KBaIpaT, TPaIeLns; OKPYKHOCTb,
KacaTelbHasl; PABEHCTBO U 1101001€e (hUTryp, TPEYroJbHUKOB;

MMapaJuICIIbHOCTb U IICPIICHAUKYIIIPHOCTD IIPAMBIX, YI'OJI

IUIMHA, PACCTOSIHUE, BEJIMUMHA YIJIA, INIOUIa]b, HEPUMETD.
Vcnonb30Bath (hOpMyIIbl: IEPUMETPA U TUIOIIAIN
MHOT'OYT'OJIbHUKOB, JIJTUHBI OKPY’KHOCTH M IUIOLIAAU KpyTa,
00BbEMa MPSMOYTOJIBHOTO MapaslieNenuIe/a.
OnepupoBaTh MOHATUAMHU: MPSIMOYTOJIbHAS CUCTEMA
KOOPAUHAT, BEKTOP; UCHOJb30BATh ATU MOHATHS JJIS
MPEACTABJICHUS] TaHHBIX U PELICHUS 3a]a4, B TOM YHUCIIE U3
NPYTUX Y4eOHBIX MPEIMETOB.

Pemrars 3a1a4yu Ha TOBTOPEHUE OCHOBHBIX MOHSATUH,
MJUTFOCTPALIMIO CBA3EH MEXKIY pa3IMYHBIMU YacTsIMU Kypca.
BoiOupaTh METO AJI PELICHUS 3aa4H.

Pemarts 3aJa4u N3 HOBCCHHCBHOﬁ KHU3HHU

MCIKAY IPAMBbIMHA, CHUMMCTPHUA OTHOCUTCIIBHO TOYKH U HpHMOﬁ;
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MHOT'OYTOJIbHUKOB.
[IpsiMast 1 OKPY’KHOCT.
YUeThIpEXYTOJIBHUKH.

Broucanubie
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1 OMHMCAHHbIE
YETHIPEXYTOJbHUKH.
Teopema ITudaropa u
Hayayia TPUTOHOMETPHH.
Pemenue o0mux
TPEYTrOJIbHUKOB.

[ IpaBuiIbHBIE
MHOTOYTOJIbHUKHU.
[IpeobpazoBanms
MJIOCKOCTH.

JIBmxenus. I[logobue.
CummeTpus.

[Liomanes. Beraucnenne
rroranei. Ilnommammn
Mo100HBIX uryp.
JlexapTOBBI KOOPAMHATHI
Ha TJIOCKOCTH.

BekTopsl
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Ha IIJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB 110
[IPOIPAMME

68
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Pabouas nporpamma y4e0HOro Kypca « BeposiTHOCTH M cTaTHCTHKa» 7-9 KJ1acce
IHosicHuTe IbHAA 3aNIMCKA

B coBpemenHOM 1111(POBOM MHpE BEPOATHOCTh U CTATHCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTh, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUIIOKESHHUN, TaK U UX
poJii B 00pa3oBaHuU, HEOOXOIMMOM KaKJI0MYy 4esoBeky. Bo3pacraer uucio
npodeccuii, mpy OBIAICHUHA KOTOPHIMU TpeOyeTcst Xxoporrasi 6a30Basi MOJTOTOBKA B
00J1aCTH BEPOATHOCTU U CTATUCTHKH, TaKas MOATOTOBKA BayKHA ISl MPOAOTKEHUS
oOpa3oBaHMs U I YCHEIHON MpodecCuOHaNbHON Kaphephl.

Kaxxaplit uenoBeK NOCTOSTHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIUXCS Y HETO
JAHHBIX. A 111 000CHOBAHHOTO MPUHATHS PEIICHUS B YCIOBUAX HEAOCTATKa WU
n30bITKa HHDOpMAITUK HEOOXOUMO B TOM YHCIIE XOPOIIO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

MIMeHHO MO3TOMY OCTPO BCTajia HEOOXOAUMOCTh C(DOPMUPOBATH Y 00YUAIOIITNXCS
(GYHKIIMOHATBHYIO TPAMOTHOCTD, BKJIIIOYAIOIIYIO B c€0s1 B KAUeCTBE HEOThEMIIEMO
COCTABJISIFOIECH YMEHHE BOCIIPUHUMATD U KPUTUUYECKH aHATU3UPOBATh HH(OpMaIHIO,
IPEJICTABICHHYIO B Pa3IMUHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBINA XapakTep
MHOTHUX pEaJIbHBIX MTPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTD MIPOCTEHIIINE
BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4EOHOM Kypce ¢ OCHOBHBIMHU MPUHIIMIIAMU cOOpa, aHaIu3a U
MPEAICTABICHUS IaHHBIX U3 PA3IMYHBIX c(pep KU3HU 0011ecTBa U TOCYJapCTBa
npuobIaeT o0yyaroumxces K 001ecTBEeHHBIM HHTepecaM. M3yueHne ocHOB
KOMOMHATOPUKH Pa3BUBACT HaBBIKU OpraHU3aIlMU 1epedopa 1 moacyETa yucia
BapUAHTOB, B TOM YHUCJIE€ B MPUKIAJHBIX 337a4aXx. 3HAKOMCTBO C OCHOBaMH TEOpUU
rpadoB co3aaéT MareMaTnueckuii QpyHaaMeHT g GOPMHUPOBAHUS
KOMIETEHINIA B 0071acTi nHPOpMAaTHKH 1 TU(GPOBBIX TexHomoruil. [Ipu n3zyuenun
CTaTUCTUKU U BEPOSITHOCTH 0OOTAIAtOTCs PEACTABICHUS 00YUYaOIIUXCS O
COBPEMEHHOW KapTUHE MHUpa U METO/IaX €ro huccieaoBanus, GopMupyercs
MOHMMAaHWE POJIM CTATUCTUKHU KaK UCTOYHUKA COIMAILHO 3HAUMMOM HHPOpMAINH U
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOSTHOCTHOT'O MBIIIJICHHS.

B cooTBeTcTBUU C TaHHBIMU LEISIMHU B CTPYKTYpE MPOrpamMmbl yueOHOTO Kypca
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«BepoATHOCTb U CTAaTUCTHKa» OCHOBHOI'O 00I1Ier0 00pa30BaHusl BbIICIICHbI
CIEAYIOUIUE COAECPKATEIBHO-METOANUECKUE TUHUN: «IIpencraBienue naHHpIX U
onucaTesbHasi CTATUCTUKAY, «BeposiTHOCTDY, «DNeMEeHThl KOMOMHATOPUKNY,
«BBenenue B Teopuro rpadoBy.

Copepxxanue nuHum «lIpeacraBieHue JaHHBIX U ONKCATENbHAS CTATUCTUKAY CITYKUT
OCHOBOM JIs1 (pOPMUPOBAHUSI HABBIKOB PA0OTHI C MHPOPMALIUEH: OT YTCHUS U
UHTEpIIpeTaluy nHGOpPMaLK, MPEACTABICHHON B Ta0IMIIaxX, HAa AUarpaMMmax u
rpadukax, 10 coopa, NpeACTaBICHUS U aHAJIU3a JAHHBIX C UCIIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CPETHUX U paccenBaHusa. Paboras ¢ naHHBIMH,
oOyuJaronuecs: yyaTcsi CYUThIBaTh U HHTEPIPETUPOBATH JaHHBIE, BBIIBUTaTh,
apryMEHTUPOBAaTh U KPUTHUKOBATH MPOCTEUIIINE TUIIOTE3bL, PA3MBILLUIATH HAJ
(akTOpaMu, BHI3BIBAIOIIMMU U3MEHYMUBOCTD, U OLIEHUBATh UX BIUSHUE HA
paccMaTpHuBaeMbI€ BEJIMYUHBI U MTPOLECCHI.

NHTYUTUBHOE TIPEACTABIEHHUE O CIYYaWHON U3MEHUYUBOCTH, UCCIIEOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMM CTAHOBUTCS MOTUBHPYIOLIEH OCHOBOM ISl U3YUYEHUS
TEOPUU BEPOSATHOCTEN. boJblIoe 3HaUeHNE UMEIOT IPAKTUYECKUE 3a1aHUS, B
YACTHOCTH OIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJEIISIMH.

[TonsiTe BEpOATHOCTH BBOJUTCS KaK Mepa MpaBonoA00Hs CIy4aifHOTO COOBITHSI.
[Tpu n3ydyennn yueOHOro Kypca o0yqarouecs: 3HaKOMsITCS C IPOCTEHIITMMU
METOJAaMHU BBIYNCIICHUS BEPOSITHOCTEN B CIyYaHBIX JKCIIEPUMEHTAX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHM UCXOJAMH, BEPOATHOCTHBIMU 3aKOHAMU,
MO3BOJIAIOIIMMU CTaBUTh U pelIaTh 00jiee CI0XKHBIE 3a/1aun. B yueOHbIi Kypc BXOAST
Ha4aJIbHBIE IPEACTABIICHUS O CIIyYalHBIX BEJIMYMHAX U UX YUCIIOBBIX
XapaKTEePUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYarOLIUXCS C
MHOECTBAaMU U OCHOBHBIMHU OIEPALASIMU HAJl MHOKECTBAMH, PACCMATPUBAIOTCS
IIPUMEPBI IPUMEHEHHUS JIs PEILICHUS 3a/]1a4, a TAK)KE UCIOJIb30BAaHUS B APYTUX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercs yueOHbIN Kypc «BeposSiTHOCTb U CTaTUCTUKA», B KOTOPBIi
BXOJAT pazaensl: «lIpencraBieHne JaHHBIX U ONUCATEIbHAS CTATUCTUKAY,
«BeposTHOCTBY, «NeMeHTbl KOMOMHATOPUKNY», «BBeaenue B Teoputo rpadony.
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OO1ree ynuCIO0 4YacoB, PEKOMEHJOBAHHBIX JUISI H3Y4YCHHUsS Y4eOHOro Kypca
«BeposiTHOCTB U cTatucTuKay, — 102 yaca: B 7 knacce — 34 yaca (1 gac B Hegento), B

8 kimacce — 34 gaca (1 yac B Henento), B 9 kiacce — 34 gaca (1 yac B Henerro).

Coaep:xxanue 00y4eHUs
7 KJmacc
[IpencraBneHne naHHBIX B BUE TaOIUIl, TUarpamm, rpadukoB. 3aroTHEHHE
TaOJIUIl, YTEHUE U TTIOCTPOCHHUE JUArPaMM (CTOJIOMKOBBIX (CTOIOUATHIX) U KPYTOBBIX).
Urenne rpadmKoB peajabHBIX MpoiieccoB. M3Bneuenne naopmMaium u3 quarpamMmm
TaOJIHII, UCTIOIH30BAHNE U UHTEPTIPETAINS TAHHBIX.
OnucarenbHas CTATUCTUKA: cpeHee apuPMeTHIecKoe, Me/InaHa, pa3Max,
HanOOJIbIIIee M HAMMEHBITIEE 3HaYEHUST Ha0Opa YHCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOW U3MEHYUBOCTH.
Crny4aiiHbli SKCTIEpUMEHT (OTIBIT) U clTydaiiHoe coObITHE. BEposITHOCTD 1 yacToTa.
Ponp ManoBeposSTHRIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJIE U B
oOmiectBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.
I'pad, Bepmuna, pedpo. Crenens BepmmHbl. Yuciao pédbep u cymmapHas CTETICHb
BepiuuH. [Ipencrasnenue o csi3HocTu rpada. Llenu u nukisl. [1ytu B rpadax.
O6xoa rpada (sinepoB nyTh). [Ipencrarienue 06 opueHTUPOBAaHHOM Tpade.

Pemenune 3amau ¢ momoristo rpados.

8 KIIACC

[IpencraBneHue JaHHBIX B BUE TAOIUI, 1UarpaMM, rpaduKoB.

MHO0X€ECTBO, 37IEMEHT MHOKECTBA, MOAMHOKECTBO. Orepanuu HaJ MHOKECTBAMH:
o0beIMHEHNE, TIepeceueHre, JonoaHeHne. CBoNWCTBa onepaluil HaJl MHOKECTBaMMU:
IIEPEMECTUTENBHOE, COYETATEIbHOE, PACIIPEACIUTEIBHOE, BKIFOYCHUS.
Hcnonp3oBanue rpauuecKkoro MpeicTaBIeHUs] MHOXKECTB JIJIsl ONTMCAHUS pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PEILICHUU 3a1a4.

M3mepenne paccenBaHus NaHHBIX. /lucniepcus U CTaHIApTHOE OTKIIOHEHUE
YHICIIOBBIX HAO0OpOB. JlnarpamMmMa paccenBaHus.

DnemeHTapHbIe COOBITHS cityyaiiHoro onbita. CiydaiiHble coObITHsA. BeposTHocTH
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coObITHi. ONBITHI C PABHOBO3MOXHBIMHU JIEMEHTAPHBIMU COOBITUAMU. CiaydaiiHbIi
BbIOOD. CBsI3b MEXKYy MAIOBEPOSATHBIMU U MPAKTUUECKU JOCTOBEPHBIMH COOBITUSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBOICTBa AEPEBBLEB: EAUHCTBEHHOCTh IyTH, CYILIECTBOBAHUE BUCAYEH
BEPILMHBI, CBA3b MKy YUCIOM BEPIIUH U yuciIoM pédep. [IpaBuiio ymMHOXKEHUS.
Pemenue 3a1a4 ¢ nomouisto rpagos.

[TpotuBononoxusie coObiTus. duarpamma Ditiepa. O0beIMHEHUE U TTEpECeUCHUE
cooniTil. HecoBMecTHBIE COOBITHS. DOpMyJia CII0KEHUS BEPOATHOCTEH. Y CIIOBHAs
BeposTHOCTh. [IpaBuno ymHoxxenusi. HezaBucumeie coobitus. [Ipeacrasnenue
DKCIEPUMEHTAa B BHJE JepeBa. PelleHne 3amad Ha HaxO0XKICHUE

BEPOSITHOCTEN C OMONIBIO AEPEBA CIIYUYaHOTO SKCIIEPUMEHTA, THarpamMMm Juiepa.

9 KIIACC

[IpencraBnenue NaHHBIX B BUE TaOIMII, 1MarpamMmm, rpad)uKoB, UHTEpIPETALUS
JTaHHBIX. YTeHHEe U TOCTpOeHUE TabIuIl, AuarpaMm, TpaduKoB MO peaTbHbIM
JTAHHBIM.

[TepectanoBku u akropuan. CodeTaHus U YUCIO COUETaHUMA. TPEyroIbHUK
[Tackans. Pemenne 3a1a4 ¢ MCIOIb30BaHUEM KOMOMHATOPHKH.

['eomeTpuueckass BeposATHOCTh. CiydaliHbIi BBIOOP TOYKM U3 (QUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 JyTU OKPYKHOCTH.

HcnwiTanue. Ycnex u Heynada. Cepust HCTIBITAaHUM 110 TiepBoro ycnexa. Cepus
ucnbiTanuil bepuymnu. BepostHoctu coObITHii B cepun ucnibiTanuit bepHysu.
Crny4daitHas BeJIMYMHA U paclpeiesieHHe BEPOSITHOCTEN. MaTeMaThuieckoe 0KUIaHue
u aucnepcud. [IpuMepbl MATEMAaTUYECKOTO OKHUIAHUS KaK TEOPETUYECKOTO CPEIHETO
3HAYCHUS BEJIMYMHBI. MaTeMaTniecKkoe OKUIaHUE U TUCIIEPCHSI CIIyUYalHON
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHym».

[Tonsatue o 3akoHe OobIIKMX uncell. i3mMepeHne BepoATHOCTEH ¢ MOMOIIBIO 4acToT.

Ponp 1 3HAUeHWE 3aKOHA OOJIBIINX YUCETI B IIPUPOJIEC B OOIIECTBE.
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IIpeaMeTHbIE pe3yabTaThl
[IpeameTHBIC pE3yNbTaTHI OCBOCHUS IPOTPAMMBI YI€OHOTO Kypca K KOHITY O0ydeHUs
B 7 Kjacce:
YwuraTth nHGOPMANHIO, MPECTABIICHHYIO B TA0IHIIAX, HA AHArpaMMax, MPECTaBIISATh
JAHHBIC B BUJC TaOJIUI], CTPOUTH AHArpaMMbl (CTOJIOUKOBBIC (CTOIOUATHIE) U
KpPYTOBbIE€) 10 MacCUBaM 3HAYEHUH.
OnuchIBaTh ¥ HHTEPTIPETUPOBATH PEATHHBIC YHCIIOBHIE TAHHBIE, TIPE/ICTABIICHHBIC B
TabauIax, Ha AuarpaMmmax, rpadukax.
Hcnonw30Bath Jy1sl ONMMCAHUS TAHHBIX CTATUCTUYECKUE XapaKTEPUCTHKU: CPEAHEES
apupMeTHIECKOe, MeIMaHa, HanOoJIbIlIee U HAUMEHbIIIee 3HAUYCHHUS, Pa3Max.
WMeTh nipeAcTaBieHUe O CIy4yalHOM N3MEHYMBOCTH Ha PUMEpax IeH, PU3NYECKUX
BEJIUYMH, AHTPOTIOMETPUUYECKUX JAHHBIX, HMETh MPEICTABIICHNE O CTATUCTUYECKON

YCTOMYUBOCTH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOrPaMMbI Y4EOHOTO Kypca K KOHILy 00y4eHHUS
B 8 Kiacce:

W3Bnekats 1 mpeoOpa3oBbIBaTH HHPOPMAIUIO, IPEICTABICHHYIO B BUE TaOJIHIL,
auarpamm, rpa@ukoB, MPEACTaBIATh JaHHbIE B BUJIE TaOIUI, TUarpaMm, rpauKoB.
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTHUECKHUX TIOKa3aTeNIel: CPeTHUX 3HAUCHUH U
Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHJAPTHOE OTKIOHEHHUE).

HaxoauTh 4aCcTOThI YUCIIOBBIX 3HAYEHUM U 4aCTOThI COOBITHIA, B TOM YHCJIE TIO
pe3ylibTaTaM U3MEpEeHU U HaOIIOCHUI.

Haxonuth BEpOSTHOCTH CITy9aifHBIX COOBITHI B OIBITaX, 3HAasI BEPOATHOCTHU
AJIIEMEHTAPHBIX COOBITHI, B TOM YKCJIE B OMBITAX C PABHOBO3MOYKHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBath rpaduyecKue MOJENHU: AEPEBO CIy4ailHOTO SKCTIEpUMEHTA,
JauarpamMmbl DiJepa, 9ucaoBast mpsimasi.

OnepupoBaTh MOHATHUSAMHU: MHOXECTBO, TOJIMHOKECTBO, BBITIOJIHAThH ONEpPAIU HAJ
MHOKECTBaMU: 00BEIMHEHNE, TIEpEeCeUCHIE, TOMOTHEHUE, TIEPEUUCTIATh IIEMEHTHI
MHO>KECTB, IPUMEHSATH CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduueckoe MpeIcTaBIeHUEe MHOXKECTB U CBA3EH MEXAYy HUMH IS
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OIIMCaHus IMPOUCCCOB U HBHCHHﬁ, B TOM 4YHCJIC ITPH PCIICHUHU 3aaa4 U3 APYIUX

y4€OHBIX MPEAMETOB U KypCOB.

[IpeameTHBIC PE3yNBTATHl OCBOCHUS MPOTPAMMBI yI€OHOTO Kypca K KOHITY O0yJeHHUS

B 9 Knacce:

W3BnekaTh U mpeoOpa3zoBbIBaTh HH(OPMAIUIO, TPEACTABICHHYIO B PA3JIMYHBIX

MCTOYHHUKAX B BUJC TaOJIUI, TUarpamm, rpadMKoB, MPEACTABIAThH JTaHHBIC B BUJIC

Ta0IuIl, AUarpamMm, rpaukoB.

Pemwate 3amaun  OpraHM3oBaHHBIM  NEPeOOPOM  BApPHUAHTOB, a TaKXKeE C

UCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh onucaTebHbIE XapaKTEPUCTHKHU JJI1 MACCUBOB YMCJIOBBIX JAHHBIX, B

TOM YHCJIE CPEAHUE 3HAUCHUSI U MEPBI pACCEUBAHUS.

HaxonuTh 4acTOTHI 3HaYE€HUHN U YaCTOTHI COOBITHSI, B TOM YHCJIE MTOJIb3YSICh

pe3yJibTaTamMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUM.

HaxoauTh BEpOATHOCTU CIy4ailHBIX COOBITUI B U3yUYEHHBIX ONBITaX, B TOM YUCIIC B

OMBITAaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCIIBITAHUH J10

IIEPBOIO YCIIEXa, B CEpUSIX UCIBITAHUN bepHyrum.

HNmeTh npencTaBiieHUE O CIy4alHOW BEJIMYMHE U O PACHPEAECIEHUH BEPOSATHOCTEM.

Nmeth MPEACTABIICHHE O 3aKOHE OONBIIMX  YHCENKAK O
MPOSIBJIEHUH 3aKOHOMEPHOCTH B CIIy4alHOW U3MEHYMBOCTH U O POJIM 3aKOHA

OOJIBIIIUX YUCET

B IIPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE 7 KJIIACC

B Tabnunax. [IpakTuueckue
BBIUMCIICHUS 110 TAOTMYHBIM
naHHbIM. M3Bneuenue u
MHTEPIIpEeTalns TaOINIHBIX
naHHbIX. [IpakTudeckas padora
«TabmuupI».

['paduyeckoe mpencTaBiIeHUe
TAHHBIX B BUJI€ KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOUYATHIX)
nuarpamMm. Urenue u
MOCTPOCHHE AUATPAMM.
[Tpumepsl nemorpauueckux
arpaMm.

[TpakTrueckas pabota

«/InarpaMmsbDy

HaumenoBanue pasgena KonnuecTBo(OCHOBHOE CO/IEpKAHUE OCHOBHBIE BUBI ACITEILHOCTH 00yUYaIOIIUXCS
(Temsl) Kypca 4acoB
[TpencraBienue qaHHblx |/ [TpencraBieHre JaHHBIX OcBauBaTh CIIOCOOBI PECTABICHUS CTATUCTUYECKUX

NAHHBIX U YMCIIOBBIX MACCHUBOB

C MIOMOIIIBIO TAOJIUII U AUArPAMM C UCTIOJIB30BAHUEM
AKTYaJIbHBIX U BaXXHBIX JaHHBIX (JeMorpaduueckue
NaHHbIE, IPOU3BOACTBO MPOMBILIJIEHHON U
CEJIbCKOXO35IMCTBEHHON IPOAYKIIMH, OOLIIECTBEHHBIE U
MPUPOHBIE SBJICHHUS).

M3y4ats MeTO/1bI pabOThI ¢ TAOJTUYHBIMU U
rpaduyecKuMu NPEACTABICHUAMHU JaHHBIX C TOMOLIbIO

11(POBBIX PECYPCOB B X0J1€ MPAKTHUUECKUX padboOT
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OmnucarenabHas CTaTUCTUKA

Yucnossle HaOopel. CpenHee
apudmeTrnyeckoe.

MenuaHa 4icIOBOTO Habopa.

OcBauBaTh NOHATHS: YUCIOBOM HAOOP, Mepa
[IEHTPAJIbHOW TE€HJICHIINM (Mepa [IEHTpa), B TOM YUCIIe

cpeaHee apuMETHUECKOE, MEINaHa.
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Y cTOMYMBOCTh MEIUAHBI. OnuchIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIbIO
[IpakTuueckas pabora cpeaHero apu(MeTHYecKoro u MeJuanbl. Pemars
«CpenHue 3HaUCHUS. 3a/layu.

HauGomnbinee u Haumenbliee  MI3ydarh cBoMCTBa CpeTHUX, B TOM YUCIIE C TIOMOIIbIO
3HAYCHUS YMCIOBOTO Habopa.  [HHU(POBBIX PECYpCOB, B X0/I€ MPAKTHUECKUX padoOT.
Pazmax OcBauBaTh NOHATHS: HAUOOJbIIIEE U HAMMEHbBIIIEE
3HAYEHHS YMCIOBOIO MACCUBA, pa3Max.

PeiaTth 3a/1aun Ha BBIOOp crioco0a onucaHus JaHHBIX B
COOTBETCTBHUHM C MPUPOJION TAHHBIX U LIEIIMU

MCCJICAOBaHUsA

CayyaiiHast U3BMEHYMBOCTh [0 CiydaliHasi ”3BMEHYUBOCTh OcBauBaTh NOHATHS: YaCTOTA 3HAYECHUN B MAaCCHUBE
(mpumepsl). YacToTa 3HaUEHUN |[JaHHBIX, IPYIIUPOBKA JaHHBIX, TUCTOIPaMMa.

B MACCUBE JJaHHBIX. CTpouTh U aHATTU3UPOBATH TUCTOIPAMMBI, TOIOUPATH

[ pynnupoBka. NOAXOMAIIMN ar rpynnupoBku. OcBanBaTh
['ucrorpammel. [IpakTuyueckast |[rpaduueckue MpeacTaBICHUs pa3HbIX BUIOB CIIy4allHOM
pabota N3MEHYHUBOCTH, B TOM YHCIIE

«CiydaliHas U3BMEHYUBOCTB» [ IOMOUIBIO LIU(PPOBBIX PECYPCOB, B XO€ MPAKTUUECKON

paboThI
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Brenenue B Teoputo rpadon

~

['pad, BepmmHa, pedpo.
[IpencraBieHne 3a1a4u

¢ moMo1nbko rpada. CreneHp
(BaJICHTHOCTH) BEPIIUHEI.
Yucno pébep u cymmapHas

CTEIEeHb BepluH. Llens u

OcBauBaTh noHATHSA: Tpad, BepinHa rpada, pedpo

rpada, cTerneHb (BaJI€HTHOCTh BEPIINHBI), IIENb U ITUKII.

OcBauBaTh NOHATHUSA: ITyTh B rpade, FIIepoB MyTh, 00X0]

rpacda, OpueHTUPOBAHHBIN Tpad.

Pemare 3aga4ym Ha NOMUCK CYMMBI CTEIEHEN BCpIINH
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k. [1yTe B rpade.
[IpencraBieHue O CBI3HOCTH
rpada. O6xox rpada (ditaepos
MyTh).

[IpencraBienue

00 OpHEHTUPOBAHHBIX I'padax

rpacda, Ha Mouck o0xo/a rpada, Ha MOUCK MyTel B
OpUEHTHUPOBAHHBIX rpadax.

OcBauBaTh CIIOCOOBI MPECTABIICHUS 3a71a9 U3 Kypca
QJIreOpbl, TEOMETPHUH, TEOPUH BEPOSTHOCTEH, IPYTHX
MPEeIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
DIIEKTPUYECKUE IIeTH, (YHKITMOHATLHBIE COOTBETCTBUS)

Ha IpUMEpPax

BepositHOCTB M yacToTa

CIIy4allHOTO COOBITHS

Cay4aliHbI{ ONBIT U CIIy4aiiHOE
coObITHE. BeposTHocTh 1
gacToTa coobIThs. Ponb
MaJIOBEPOSITHBIX U IPAKTUYECKHU
TOCTOBEPHBIX COOBITUH B
[PUPOJIEC U

B 00111eCTBE. MOHETA U
UrpajibHasi KOCTh B TEOPUU
BEPOSTHOCTEM.

[TpakTruueckas pabora

«HacToTa BbIITaICHUS OpiIa»

OcBanBaTh NOHATHS: CIIyYaHBIA OMBIT U CIIy4alHOE
COOBITHE, MAJIOBEPOSITHOE U MPAKTUUYECKU JJOCTOBEPHOE
coObITHE.

M3yyaTh 3HAUMMOCTh MAJOBEPOSATHBIX COOBITUI B
NpUPOJE U OOIIECTBE HA BAXKHBIX IPUMEPAX

(aBapuM, HECUACTHBIE CITyYaH, 3aIIUTA IEPCOHATIBHON
nH(opMalm, nepeaada TaHHbIX ).

M3y4aTh poip KIACCHYECKUX BEPOSITHOCTHBIX MOJIEIIEN
(MOHeTa, urpajibHas KOCThb) B TEOPUH BEPOSTHOCTEM.
Ha6nronaTh 1 U3ydaTh 4acTOTY COOBITUM B IPOCTHIX

OKCIICPUMCHTAX, B TOM YHUCJIC C IIOMOIIBIO I_II/ICI)pOBBIX
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[PECYPCOB, B XOJI€ MPAKTUYECKON pabOThI

O0001IeHME,

CHUCTEMATHU3al U 3HAHUU

[IpencraBiieHne JaHHBIX.

BeposiTHOCTB City4aliHOTO

COOBITHS

OnucarenbHas CTaTUCTUKA.

[1OBTOPATH N3y4EHHOE U BBICTPAaUBATh CUCTEMY 3HAHUM.
PeraTte 3a1a4n Ha NPEICTABICHUE U ONMCAHKUE TAHHBIX
MOMOIIBIO U3YUYEHHBIX XapakTepucTuk. OOCyKaaTh

MpUMEpPHI CITy4alHbIX COOBITUH,

C
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MaJIOBEPOSATHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIIy4aliHbIX COOBITHIA, UX POJIU B MPUPOJE U KUZHU

4CIIOBCKA

OBIIEE KOJIMYECTBO
YACOB I10
[IPOIPAMME

34
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8 KJIIACC

HaumenoBanue pasgena KonnuecTBo(OCHOBHOE CO/IEpKAHUE OCHOBHBIE BUBI ACITEILHOCTH 00yUYaIOIIUXCSI

(TembI) Kypca JacoB

[ToBTOpeHue Kypca 7 kinacca@ [TpencraBieHne JaHHBIX. [ToBTOPATH N3yUEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.
OnucarenbHast CTATUCTHKA. PemaTte 3a/1a4yn Ha NPEICTABICHUE U ONMMCAHUE TAHHBIX
CayyaitHast ”3MEHYUBOCTb. C MIOMOILIBIO U3YUEHHBIX XapaKTepuCTUK. Pemars 3a1aun

CpenHue 4ncnoBoro Habopa.  [Ha MpEeACTaBIIEHUE TPYIIIUPOBAHHBIX JaHHBIX U
CryyaitHble COOBITHS. OIMCAHNE CIy4aHON U3MEHYMBOCTH.
BeposTHOCTH U 4aCTOTBI. PeraTte 3a/1a4n Ha ONPEACIICHUE YAaCTOTHI CIIy4alHbIX

Knaccuueckune Moenu Teopun  (COOBITHIA, 00CYXIEHUE MPUMEPOB CIYYailHBIX COOBITHIA,

BEPOSITHOCTEN: MOHETA U MaJIOBEPOSITHBIX U MPAKTUYECKU IOCTOBEPHBIX
UrpagbHas KOCTb CIIy4ailHbIX COOBITUH, UX POJIM B IPUPOJIE U KU3HU
YeJIoBeKa
OnucarenbHasi CTaTUCTUKA. (& Otknonenus. Jucnepcus OcBauBaTh NOHSITHS: AUCTIEPCUS U CTAHJAPTHOE
PaccenBanue JaHHBIX YHCIIOBOTO HabOpaA. OTKJIOHEHUE, UCTIOJB30BaTh ATU XapaKTEPUCTUKHU IS
CraHaapTHOE OTKJIOHEHUE OTMCAHUS PACCEMBAHUS JaHHBIX.
YICIIOBOTO Habopa. BoiaBuraTh runote3sbl 00 OTCYTCTBUM WM HAJTUUYUU
JlnarpaMMbl paccEeMBaHUs CBSI3U M0 JUarpaMMmaM pacCeuBaHUs.
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CTpOI/ITb auarpamMmbl paCCCUBAHUS 11O UMCIOIIUMCH

JaHHBIM, B TOM YHCJIC C IOMOIIBIO KOMIIBIOTEPA
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MHuoxecTBa

MHO)KCCTBO, IOAMHOMXECTBO.

Onepanuuu HaJi MHOKECTBAMH:

00beIMHEHNE, TICPECCUCHHUE,
ITOIOJIHEHHE.

CBoiicTBa onepanuii Haj
MHO>KECTBAMU:
MIEPEMECTUTENHHOEC,
coueTaTesIbHOE,
pacnpenenuTenbHOe,
BKJIFOUEHMUS.

['padraeckoe npeacTaBiIcHUE

MHOXXCCTB

OcBauBaTh NOHATHUS: MHOKECTBO, JIEMEHT MHO>KECTBA,
[MOJIMHOKECTBO.

BpINOMHATH Onepanuy HaJ MHOKECTBAMMU:
o0beIMHEHNE, IepeceueHue, JOMOJTHEHHE.
Mcnonbp30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
COYETATENBHOE, PACTIPEICTUTEIbHOE, BKIFOYEHHUS.

M crionp30BaTh rpauueckoe MpeCcTaBICHUE MHOKECTB
[IPU OMMCAHUU PEATIbHBIX MPOLIECCOB U SIBJIECHUMN, IPU
pelIeHUH 3a1a4 U3 IPYTUX YYEOHBIX IPEAMETOB U

KypCOB
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BeposiTHOCTB Ciiy4aliHOTO

COOBITHS

DneMeHTapHbIC COOBITHS.
Cnyuaiinbie COOBITHSI.
biaronpusarcTByromue
pIIEMEHTapHbIE COOBITHSI.
BepositHOCTH COOBITUIA. OMBITHI
C PaBHOBO3MO>KHBIMH
AIIEMEHTAPHBIMU COOBITUSIMU.
CryvaitHbiii BEIOOD.
[IpakTrueckas pabora

«OnBITHI

C pPaBHOBO3MOXXHbIMHA

OcBauBaTh NOHATHUSA: FTIEMEHTAPHOE COOBITHE,
Clly4yailHoe COOBITHE KaK COBOKYITHOCTb
0JIarOMPUATCTBYIOIINX AIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOXKHbBIE AJIEMEHTapHbIE COOBITHSI.

PeiaTh 3a/1a4u Ha BBIYKMCIIECHUE BEPOSITHOCTEN COOBITUI
MO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUN CITy4aifHOTO
OTIBITA.

Pemmath 3a1a4u Ha BEIYMCIICHUE BEPOSITHOCTEN COOBITUI
B OIBITAaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHCIIE

C IOMOIIbIO KOMIIBIOTCPA.
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QJICMCHTAPHBIMHU COOBITHSIMM)»

[IpoBOIUTE 1 U3y4aTh OIBITHI
C pPaBHOBO3MOKHBIMH DJIEMEHTAPHBIMHU COOBITHSMHU (C
MCII0JIb30BAHUEM MOHET, UTPAJIBHBIX KOCTEH, IPYTUX

MOJIEJICH) B X0O/Ie TPAaKTUYECKON paboThI

Brenenue B Teoputo rpadoB

Iepeo. CBoiicTBa nepeBa:
€IMHCTBEHHOCTh MYTH,
CYLIECTBOBAHUE BUCSIYECH
BEPIINHBI, CBSI3b MEXKTY YHCIOM
BEPIINH U YUCIIOM pEOE.

[IpaBWIO yMHOXKEHUSA

OcBauBaTh MOHATHS: IePEBO Kak rpad Oe3 1uKiIa,
BUCsYas BeplInHa (JIUCT), BETBb J€peBa, MyTh

B JIEPEBE, TUAMETP JEpEBa.

M3yuaTh CBOMCTBA AEpEBA: CYHIECTBOBAHUE BUCSUYECH
BEPIIMHbBI, EAMHCTBEHHOCTh MYTU MEXKIY JBYMS
BEPIITMHAMH, CBSI3b MEXTY YHCIIOM BEPIIIHH U YUCIIOM
peoep.

PeinaTth 3a/1a4n Ha IOUCK U MEPEYUCIICHUE MyTEN B
nepeBe, ONpeAesieHNe Yncia BEPIIMH Wi pedep B
nepeBe, 00X0] OMHAPHOTO JEpeBa, B TOM YHUCIIE C

IIPUMEHEHUEM ITPABUIIA YMHOKEHHS
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CnyuaiiHble COOBITHS

[IpoTHBOMOIOKHOE COOBITHE.
J/lnarpamma Dunepa.
OObeauHeHNE U IEpeceYeHHe
coObITui. HecoBmecTHBIE
coObITHsI. DOpMYyIIa CIOKEHUS
BEPOSTHOCTEH.

[IpaBuIO0 YMHOXKEHUS
BEPOSITHOCTEN. Y CIIOBHAs

BCPOSATHOCTE. HezaBucumeie

OcBauBaTh MOHSITHS: B3AMMHO MMPOTHBOTIOJIOKHBIE
COOBITHUSI, OTIEpalIMK HaJl COOBITUSMH, OOBEIUHEHUE U
nepecevyeHre CoObITHIA, TuarpamMma JDitnepa (Dinepa—
BenHa), COBMeCTHBIC 1 HECOBMECTHBIE COOBITHSI.
M3y4aTh TEOpEMbI O BEPOSTHOCTH OOBEAMHEHUS ABYX
COOBITUH ((POPMYIIBI CIIOKEHUSI BEPOATHOCTEM).
Permath 3a1a4u, B TOM 4MCJIe TEKCTOBBIC 3a/1a4M HA

oTpe/ielICHIE BEPOATHOCTEN OO BETUHEHUS U
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cooniTus. [IpencraBnenue nepeceyeHrst COOBITUHN ¢ TTOMOIIBIO YHCIIOBOM MIPSIMOM,
CITy4aifHOTO IKCIIEPUMEHTa B |muarpamm Dusepa, popMyIibl CII0OKEHHUS BEPOSITHOCTEH.
BHJIE JIEpEBA OcBauBaTh NOHATUS: PABUIIO YMHOXKEHUS
BEPOSTHOCTEN, YCIOBHASA BEPOATHOCTh, HE3aBUCHUMBbIE
COOBITHS IEPEBO CIYyYAHHOTO OIIBITA.

N3yuaTh cBOMCTBA (OMpeaeaeHus) He3aBUCUMbIX
COOBITHH.

Pewrats 3a1a4u Ha ONPENEIICHUE U UCIIOJIB30BAHUE
HE3aBUCUMBIX COOBITUH.

PemaTe 3a1a41 HA NOUCK BEPOSATHOCTEN, B TOM YHUCIIE
YCIIOBHBIX, C UCIIOJIb30BAaHUEM JIEPEBA CIIyYalHOIO

OIIbITa
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O0oOmIenue,

CHUCTEMATHU3al U 3HAHUU

[IpencraBieHne JaHHBIX.
OnucartenbHasi CTATUCTHKA.
['pade1. BepositHOCTB
CITy4aitHOTO COOBITHSI.

DIIeMEHTbl KOMOMHATOPUKH

[ToBTOPSITH M3y4EHHOE U BHICTPAUBATH CHCTEMY
BHAHUMU.

Pemate 3a1auu Ha MpeCTaBIICHUE U OMMMCAHKUE JTAHHBIX
C TTIOMOIIIBIO U3YUYECHHBIX XapaKTepUCTHK. Pemiars 3anauun
C MpUMEHEeHHEM TpadoB.

PemaTe 3a1aun Ha HAXOXKACHUE BEPOSITHOCTH
CITy4aiiHOTO COOBITHS IO BEPOATHOCTSIM AJIEMEHTAPHBIX
COOBITHH, B TOM YHCJIE B OIBITaX

C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU.
Perrath 3a1aun Ha HaX0XKICHUE BEPOSTHOCTEH
00BEIMHEHNS U TIEPECEUCHHS COOBITHIA, B TOM YHCIIC
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM IpadUuecKux

ITPEACTABICHUM U 1EpeBa CIIy4YalHOIO OIIbITA.
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Pemrats 3a1aun Ha TIepeynCcIeHe KOMOMHAIIUN (Yucia

MepeCcTaHOBOK, YHCJIA COYETAHUN ),

Ha HAXOXICHUC BGpOHTHOCTCﬁ COOBITHIA C IMPUMCHCHUEM

KOM6I/IHaTOpI/IKI/I, B TOM 4YHUCJIC C HCIIOJIb30BAHHEM

TpeyroiapHuka llackamns

OBIIEE KOJIMYECTBO
YACOB I10
[MPOI'PAMME

34
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9 KJIACC

HaumenoBanue pasnena

(TembI) Kypca

KonnuecTBO

JqaCoB

OCHOBHOE cOAEpKaHNE

OcHOBHBIC BUABI ACATCIIbHOCTU 06yqa}oumxc>1

[ToBTOpEHUE Kypca 8 Kiiacca

4

[IpencraBneHne JaHHBIX.

HezaBucumocTh COOBITUIA

OnucarenbHas CTaTUCTUKA.

Omnepanuu Hai COOBITUSIMH.

HOBTOpﬂTB HN3Yy4YCHHOC U BBICTPAUBATL CUCTCMY

SHAHWI.

Pemate 3a1a4n Ha HAXO0XKIAECHUE BEPOATHOCTEN
00bEIMHEHUS U NTEPECEUCHHS COOBITUIM, B TOM YHCIIe
HE3aBUCUMBIX, C MCTIOJIb30BaHUEM TpadhUUECKIX
[IPEJICTABJICHUMN U JEpPEBA CIIy4YalHOTO OIbITA.

Pemrats 3a1aun Ha nepeyrcieHne KOMOMHAIIUM (Yucia
MEePECTaHOBOK, YHUCIIa COYETAHUN ),

Ha HaX0JICHUE BEPOSTHOCTEH COOBITHI

C IpUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCIIE C

MCITOJIb30BAaHUEM TpeyroJibHuKa [lackans

Pemars 3aJa4u Ha MPECACTAaBJICHUC U OIIMCAHUEC JaHHBIX.
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JreMeHTbl KOMOUHAaTOpUKH |4 [lepecTtaHoBku. PakTopHall. OcBauBaTh NOHATHUSA: KOMOMHATOPHOE MPABUIIO
CoueTaHus M YUCTIO COYETAHUI. [yMHOXKEHHUS, YIOPSAIOUYECHHAs Mapa, TpoHKa 0OBEKTOB,
Tpeyronpnuk Ilackans. nepecTaHoBKa, (akTopral YUCia, COUeTaHUe, YUCIIO
[TpakTruueckas pabora COYeTaHUl, TpeyroiabHuk Ilackans.

«Bpruucnenue BeposTHOCTEW  [PemaTe 3a1a4n Ha MEPEUNCIICHUE YIIOPSAI0YEHHBIX Map,
C UCIIOJIb30BAaHUEM TPOEK, IEPEYUCIIEHUE EPECTAHOBOK

1 COUYCTAHUI SJIEMECHTOB Pa3JINYIHBIX MHOKCCTB.
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KOMOMHATOPHBIX (QYyHKIIMI

DIIEKTPOHHBIX TAOIHUID)

Pemiate 3a7a4u Ha IPUMEHEHHE YHCiIa COUETaHUN B
anredpe (CokpaiéHHoe yMHOKeHue, OnHoM HproToHa).
Pemate, mpuMeHsisi KOMOMHATOPHKY, 3a7a4u

Ha BHIYMCIICHUE BEPOSITHOCTEW, B TOM YHUCIIE C TIOMOIIBIO

AIIEKTPOHHBIX TAOJIUIL B XOZ€ MPAKTUYECKOM pabOThI

['eomeTpuueckas

BEPOSTHOCTD

Cry4aitHblif BBIOOp TOUKH U3
(urypsl Ha MJIOCKOCTH, U3

OTpe3Ka, U3 YT OKPY>KHOCTHU

FCOMCTpI/I‘ICCKa}I BEPOATHOCTD.

OcBanBaTh NOHATHE F€OMETPUUECKON BEPOSITHOCTH.
Pemars 3a1aun Ha HAXO0XKIECHUE BEPOATHOCTEN B
OIbITaX, NPEICTABUMBIX KaK BEIOOP TOUEK

13 MHOIOYT'OJIbHUKA, Kpyra, OTpe3Ka WIN Jyrd

OKPYXHOCTH, YUCJIOBOT'O IIPOMCIKYTKA
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VcnibiTanus beprymum 6 VcnbiTanue. Ycnex u Heynaya. [(OcBauBaTh NOHATHUS: UCIIBITAHUE, 3JIEMEHTAPHOE

Cepusi uCTIBITaHU 10 IEPBOTO  (COOBITUE B UCHIBITAHUM (YCIIEX U HEyAaua), CEpHsl
ycrexa. VCIIBITAaHUM, HACTYIUIEHHE MEPBOI0O ycnexa (Heyaaun),
HcnbiTanus bepryuiy. Cepus UCTIBITAHUNU bepHyrun.

BepositHOCTH cOOBITHI B cepur [PelaTh 3a7a4i Ha HAXO0XKJICHUE BEPOSITHOCTEN COOBITHIA
VCTIBITAHUN B CEpPUU UCHBITAHUU JI0 IIEPBOTO YCIIEXa, B TOM YHCIIE C
bepuymnu. [Ipaktnueckas npuMeHeHueM (HOPMYJIIbl CYMMBbI T€OMETPUYECKOM
pabota «cnpiTanust bepHym» mporpeccum.

Pemrats 3a1aun Ha HAXO0XKIEHUE BEPOATHOCTEN
AIIEMEHTAPHBIX COOBITUI B CEpUM UCTIBITAaHUIN bepHysuu,
HAa HaXO0KJICHUE BEPOSTHOCTU ONPEACIEHHOTO YUCIa
YCIIEXOB B CEpUU UCTBITAHUIN bepHyuin.

3y4yaTh B X0/1€ TPAKTUIECKON pabOTHI,

179



B TOM YHCJIE C TOMOUIBIO0 HU(PPOBBIX PECYPCOB, CBOMCTBA

BEPOSTHOCTH B CEPUM MCIIBITAHUM bepHyumn
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Cny4daitHas BeIMYMHA

Cny4daiiHas BeIM4YMHA U

MareMaTu4ecKoe 0XKUJaHUE U
IACIIEPCUS CITYYANHOU
BeJIMUMHBL. [[puMepbl
MAaTEMATHYECKOTO OKUTAHUS
KAaK TEOPETUYECKOTO CPETHETO
3HAYECHHS BEJIMYUHBI.
[ToHsiTHE O 3aKOHE OOIBIINX
yucen. M3smepenne
BEPOSTHOCTEN C MOMOILBIO
yacToT. [[pumeHeHne 3akoHa

OONBINX YUCEIT

pacnpeneneHue BEpOsITHOCTEN.

OCBOUTP NOHATHSA: CilydailHasi BEIUYMHA, 3HAUCHHUE
CIIy4allHOM BEJIMYMHBI, PACIPEACICHUE BEPOATHOCTEM.
M3y4ath u 00CyXaaTh MPUMEPHI TUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHBIX BEJIMYUH (POCT, BEC
4eJIOBEKA, YACIEHHOCTh HACEIICHUs, PYTUe
M3MEHYMBbBIEC BEJIMYMHBI, PACCMATPHUBABIINECS

B KypC€ CTaTUCTHKH), MOJIETIbHBIX CIIy4allHbIX BEJIUUUH,
CBSI3aHHBIX CO CITy4yalHBIMH OMbITaMU (OpocaHue
MOHETBI, UTPATILHOW KOCTH, CO CIIy4allHbIM BBIOOPOM U
T. I.).

OcBauBaTh NOHATHS: MATEMATUUECKOE OKUJAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeHEe
3HAYCHUE, JUCIIEPCUS CIyYaHOM BEJIMYMHBI KaK aHAJIOT
TUCTIEPCUU YHUCIIOBOTO HAabopa.

Pemrate 3a1a4n Ha BBIYHUCIEHUE MATEMAaTUYECKOTO
0KUJAHUS U JUCIIEPCUM TUCKPETHOM CIIy4YalHOU
BEJIMYMHBI 10 33JaHHOMY PacIpEIEIICHUI0, B TOM YHCIIE
3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.

3HAKOMHMTHCS C MATEMaTHUYECKIM OXHMAAaHHUECM U
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NUCIIEPCUEN HEKOTOPBIX PACIPEACIIEHUH, B TOM YHCIIE

pacpeaciICHus cnyqaﬁﬂoﬁ BCJIMYHMHBI KYHUCJIO YCIIEXOB»

B CEpUU UCHBITaHWN bepHyIu.
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3y4aTh 4acTOTy COOBITHSI B TIOBTOPSIOIINXCSI
CIIy4alHBIX ONBITaX KaK CIy4anHylO BEJINYHHY.
3HAKOMHTBCS C 3aKOHOM O0JIbIIHMX uncel (B hopMme
bepHysun): npy OOJIBIIOM YHCIIE OIBITOB YacTOTa
COOBITHS 0JIM3Ka K €r0 BEPOSATHOCTH.

Pemath 3a1auu Ha U3MEPEHUE BEPOSTHOCTEH C
MOMOIIBIO 4acTOT. OOCY X AaTh POJIb 3aKOHA
00JBIINX YKCEN B 0O0CHOBAaHUM YaCTOTHOT'O METO/1A
M3MEPEHMS BEPOSITHOCTEN.

OOcyx1aTh 3aKOH OOJBIINUX YHCET KaK MPOsSBICHHUE
CTAaTUCTUYECKON YCTOWYMBOCTH B U3MEHUUBBIX
SIBIICHUSX, POJIb 3aKOHA OOJBIIUX YHCEI B IPUPOJIE U B

PKHU3HH 4YCJIOBCKA
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0O06006111eH1Ee, KOHTPOIIb 10 [IpencraBneHune TaHHBIX. [ToBTOPSATH N3yUYE€HHOE U BBHICTPAUBATH CUCTEMY
OnucarenbHasi CTaTUCTHKA. 3HAHUU.
BeposTHOCTB CiydaitHOTro Pemate 3a1a4n Ha IPEACTABIEHNUE U ONIMCAHUE JAHHBIX.
COOBITUSL. DIIEMEHTHI Perate 3a1aun Ha HAXOXKIAEHUE BEPOATHOCTEN COOBITUH,
KoMOMHaTOpuku. CayyaliHble B TOM YKCJIE€ B OIBITaX C pABHOBO3MOKHBIMU
BEJIMYMHBI U PACIIPEICIICHUS DIIEMEHTAPHBIMU COOBITUSIMU, BEPOSITHOCTEH
00bETMHEHUS U TIEPECEUCHUS COOBITHI, BBIYUCIISTh
BEPOSITHOCTH B OMBITaX
C CEpUSAMU CIIYYANHBIX UCTIBITAHUN
OBIIEE KOJIMYECTBO [34
YACOB I1O
[TPOIPAMME
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