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(6a30BbI ypoBeHB) (IpeaMeTHast 001acTh «MaTteMaTuka U HHPOPMATHKAY )
(1azee COOTBETCTBEHHO — IpOorpaMma o MaTeMaTHKe, MAaTEMaTHKa) BKIIIOYAET
HNOSICHUTEIIBHYIO 3alMCKY, COJIep KaHne 00yUeHus, INIaHUPYEMBbIE PE3YJIbTaThl
OCBOEHUS MPOTrpaMMbl IO MaTEMaTHKE, TEMATUYECKOE IIJITAHUPOBAHUE.
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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma mo maremartuke aisi oOywarommxcs 5—9 kimaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B mporpamMme Mo MaTeMaTHUKE YYTCHBI WJIEU U TIOJIOKEHUS
Konnenmun pa3Butus MaTeMaTHUeCKOro oopasoBanus B Poccuiickoit denepariu.

[IpenmMeTromM MaTeMaTUKH SBISIOTCS (PyHIaMEHTalIbHBIE CTPYKTYphl HAILIErO MUpa
— MPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHBIE OTHOLIECHUS (OT MPOCTEHIINX,
YCBaMBAEMBbIX B HETOCPEICTBEHHOM OIBITE, O JOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIAAHBIX UAei). MaremMarnueckue 3HaHus 00eceunBaroT
IIOHUMAaHUE IPUHLHUIIOB YCTPOMCTBA M MCIIOIb30BAHUSA COBPEMEHHOM TEXHHUKH,
BOCIIpUATHE W  HUHTEPIPETALHUI0 COLMAIBHOM, OSKOHOMMYECKOM, IOJUTHYECKON
uH(popMaIUK, JAIOT BO3MOKHOCTbH BBIINOJHATH PAaCUEThl U COCTABIATH AJTOPUTMBI,
HaXOAUTb M  NOPUMEHATH  (QOpPMYJbl, BIAJAETh NPAKTUUYECKUMHU  NpUEMaMU
TF€OMETPUUECKUX U3MEPEHUN U MOCTPOEHUH, YUTaTh HHPOPMALUIO, IPEACTABICHHYIO B
BUJIE€ TaONWI, AMarpaMM U TrpapuKOB, >KUTh B YCIOBHSIX HEONPEACIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4alHbIX COOBITUH.

N3yuenne maremaTuku (OpMHUpPYET y OOyYarOIMXCs MAaTeMAaTHYECKUl CTUIIb
MBILLUICHUS], TPOSBIISIOIIMNCS B ONPEICIEHHBIX YMCTBEHHBIX HaBblKax. OOydaromuecs
OCBAaMBAKOT TAaKUE€ NPUEMBI M METOAbl MBIIUICHHUS, KaK WHAYKUWAS W JEIyKIHS,
0000111eHHEe W KOHKPETU3allMsl, aHAJIU3 M CHUHTE3, KJacCUu(PUKaluusg U cUCcTeMaTh3alus,
abctparupoBanue u aHanorus. OOBEKTbl MAaTEMAaTUYECKUX YMO3AaKIIOUEHUH, MpaBuia
UX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOEHHM, CIIOCOOCTBYIOT
BbIpa0OTKE yMeHHsI (OPMYIMPOBATh, OOOCHOBBIBATH M JOKA3bIBATh CYXACHUS, TEM
CaMbIM pPa3BHUBAIOT JIOTMUECKOE MblIlUIeHHe. M3yyeHue MareMaThku oOecreurBaeT
(dbopMUpOBaHHE ANTOPUTMUYECKON KOMIOHEHTHI MBILIUICHHS M BOCHUTAaHHE YMEHUMH
JNEUCTBOBAaTh 110  3aJaHHBIM  AJIrOPUTMaM, COBEPIICHCTBOBAaTH MW3BECTHBIC U
KOHCTpYHpOBaTh HOBble. B mpoiecce pelmieHus 3agady — OCHOBOM  yuyeOHOM
NEATEIBHOCTH Ha YPOKAaX MAaTeMaTUKU — PAa3BUBAIOTCS TBOPYECKAS M NPUKIIATHAS
CTOPOHBI MBILUICHUS.

OOyuenne MaTeMaTHKE NaET BO3MOXKHOCTb Pa3BUBATh Y OOYyYaIOLIUXCS TOUYHYIO,
palMoHaNbHYI0 U MH(GOPMATUBHYIO pe€yb, YMEHHUE OTOMpaTh Haubosee MOAXOISIINE
S3BIKOBBIE, CHUMBOJIMYECKHE, TpauyecKkue CpeACcTBa ISl BBIPAXKEHUS CYXKIACHUN U
HaIJISAHOTO UX MPEICTABICHUS.

[Ipy u3yuyeHUH MaTEeMaTHKH OCYIIECTBIISETCS OOIee 3HAaKOMCTBO C METOJaMHU
MTO3HAHUS JECHCTBUTEIBHOCTH, MIPEACTABICHUSMU O MPEAMETE U METOJAX MATEMATHKH,
UX OTJIMYMHM OT METOJOB JPYIrMX €CTECTBEHHBIX W TyMaHUTApHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHUSI MAaTEMATHKH JJIsl PEILIEHUS] HAYYHBIX U MPUKJIaIHBIX 3a/a4.

[IpuoputeTHpIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kiaccax sSBISIOTCA:
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dbopMHpOBaHKE LEHTPAIbHBIX MATEMAaTHYECKUX TOHSITHH (YUCIO, BEIWYMHA,
reomerpuyeckas (Qurypa, nepeMeHHas, BEPOSTHOCTh, (DYHKIMs), OOECIEeUMBaIOIIUX
MIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTEMATHIECKOTO 00pa3oBaHMs O00yYarOIINXCS;
NoJIBeICHHE 00yYaroNIMXcsl Ha TIOCTYIMHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTEeMaTUKH W OKpYKalolero Mupa, MOHMMaHUE MAaTeMAaTHKH KakK 4YacTh oOien
KyJIbTYPhl YEJIOBEYCCTBA; PA3BUTHE MHTCIUICKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOydJarormuxcsi,  MMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIICIOBATEIbCKUX  yYMCHHH,
KPUTUYHOCTH MBIIIUICHUS, HHTEpeca K U3YYCHUI0O MaTeMaTukd; (HOpMHUpPOBaHUE
(GyHKIHMOHATBFHOM MaTeMaTH4YeCKOM rPaMOTHOCTH: YMEHUS

pacno3HaBaTh MPOSIBJICHUS MATEMAaTUYECKUX OHIATHI, 0OBEKTOB M 3aKOHOMEPHOCTEW B
pEAbHBIX KU3HEHHBIX CUTYalMSIX M MPU HU3YYEHHM APYTUX Y4YEOHBIX NPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (OpMYyIUpOBaTh HUX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTEMATUYECKHE MOJIEIH, MPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKUid ammapaTr Uil peleHusT NPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
WUHTEPIPETUPOBATH U OLICHUBATh MOJyUYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JMHMM COJEpKaHUS IporpaMMbl IO MareMartuke B 5-9 kiaccax:
«YUucna v BbIUUCIECHU», «ANredpa» («Aredpandeckue BhIPAKEHUSD, «YPABHEHUS U
HepaBeHCTBa»), «DyHkuun», «l'eomerpusi» («['eomerpuyeckne GUIypel U HX
cBolcTBa», «M3MepeHre reoMeTpuuecKux BEIUYUH»), «BEeposiTHOCTh U CTAaTUCTHUKAY.
JlaHHble JTMHUM Pa3BUBAIOTCS MapajlielbHO, KaXAask B COOTBETCTBHUH C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHAa OT JApPYyrod, a B TECHOM KOHTaKTe H
B3aUMOJICHCTBUH.

CopepxaHue mporpamMmbl 10 MaTeMaTHKe, paclpee’éHHoe Mo ToAaM 00y4yeHus,
CTPYKTYpPUPOBAHO TAaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, HPUHLUIHAIBHBIM
BOllpocaM  oOywaromuecss  oOpaillajuch  HEOJHOKPATHO, 4YTOObI  OBJIAJICHUE
MaTEMaTUYECKUMH TOHATHUSIMA M HaBbIKAMH OCYUIECTBJISUIOCH MOCIEAOBATENBHO H
NOCTyNaTeNbHO, C COOJIOACHUEM TMpPUHIUIA TNPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OONIyI0 CHCTEMY MAaTE€MaTHYEeCKHX TPEJCTaBICHUN OO0yJarouuxcs,
pacuupsis v yriryossis e€, oopa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maTeMaTuka sBIsieTCS 00A3aTEbHBIM y4eOHbIM
IpPeIMETOM Ha YpOBHE OCHOBHOTO o0miero oopasoBanus. B 5—9 knaccax matemaTuka
TPaJIUIIMOHHO H3YYaeTCsd B paMKax CIEAYIOIUX y4eOHBIX KypcoB: B 5—6 Kiaccax —
Kypca «Maremartukay, B 7-9 kimaccax — KypcoB «AnrebOpa» (BKIIOYas SJIEMEHTHI
CTaTUCTUKU U TEOpUHM BeposiTHocTel) u «l'eomerpusi». [IporpamMmmoii mo maremaTuke
BBOJIUTCSI CAMOCTOSITENIbHBIN Y4eOHBIN Kypc «BeposSTHOCTb U CTATUCTHKAY.

OO1iee 4MCIO YacoB, PEKOMEHIOBAHHBIX ISl M3Y4YEHHs] MaTeMaTHKU (0a30BbIii
YpOBEHb) Ha YPOBHE OCHOBHOTO 0O0Imero oopazosanus, — 952 gaca: B 5 kimacce — 170
yacoB (5 yacoB B Henelno), B 6 kiacce — 170 gacoB (5 yacoB B Henel0), B 7 Kiacce —
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204 4aca (6 gacoB B Hejieno), B 8 kiacce — 204 gaca (6 yacoB B Hellelt0), B 9 Kiacce —
204 gaca (6 yacoB B HEJICIIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMbI 1O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

M3yueHue MaTeMaTHKU Ha YPOBHE OCHOBHOTO OOINEro oOpa30BaHUs HAIPABJICHO
Ha JIOCTIDKEHHE OOYYAIONIUMHCS JIMYHOCTHBIX, METANpPEJAMETHBIX W MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB OCBOCHUS YIEOHOTO MTPEAMETA.

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE  pe3yJbTaThl  OCBOCHMS  IpOrpaMMbl IO  MAaTeMaTHUKE
XapaKTePU3yIOTCs: 1) maTpuoTHYecKoe BOCIUTAHME:

MPOSIBJIEHUEM HMHTEpPECAa K MPOILIJIOMY M HACTOSILEMY POCCHMCKOW MATEMATHUKH,
LEHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHUSM POCCUUCKUX MATEMATHUKOB M POCCHMCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHUX JOCTHKCHUH B JIPYTMX HAyKaxX U
MIPUKIIAIHBIX cdhepax;

2) rpaIaHCKoe H TyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s13aHHOCTEN IpakIaHMHA U Pean3alliy ero mpas,
MpEJACTABICHUEM O MAaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3THMUYHBIX
CTPYKTYD, SIBJICHHH, MPOIEAYP TPAKITAHCKOTO OOIIeCTBa (HampuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHHUIO OSTUYECKUX MpPOOJEeM, CBSI3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JIOCTMIKEHMM HayKH, OCO3HAHUEM BAXKHOCTH MOPATbHO-ITHYECKUX
IIPHUHIIAIIOB B ICATEILHOCTH YUEHOT0; 3) TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHE€ B pEHICHWHM TMPAKTUUYECKUX  3ajaad
MaTeMaTUYECKOW  HAMpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH  MaTEeMaTUYECKOrO
oOpa3oBaHMsi Ha TPOTHKEHUU BCEH KU3HU Ui YCHENIHOW TmpodeccruoHaIbHOM
NEATCIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPDOM U
MOCTPOCHUEM WHIWBUIYAJTBLHON TPACKTOPUU OOpa30BaHUS W >KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB M OOINECTBCHHBIX MOTpeOHOCTEH; 4) 3cTeTHYecKoe
BOCIIMTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M OCTETHYECKOMY  BOCIPHUSTUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pEIICHUuH, pacCyXJACHUN, YMEHUIO BHJCThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE; 5) IEHHOCTH HAYYHOT0 MO3HAHMSI:

OpUEHTalUMel B  JIEITEJIBHOCTM HAa  COBPEMEHHYIO CHUCTEMY  Hay4YHbBIX
MPEACTAaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTHUS YEJIOBEKAa, MPUPOABI M
oOlecTBa, TMOHMMAaHMEM MaTEMaTUYECKOM Hayku Kak cdepbl dYenoBeuecKou
NEATEIIbBHOCTH, A3TanoB €€ pa3BUTHS M 3HAYUMOCTH Ui Pa3BUTUA LIMBUIM3ALUH,

6
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OBJIQJICHUEM SI3BIKOM MaTEeMAaTHUKU W MaTEeMaTHYEeCKOW KyJIbTypod KaK CpPeACTBOM
MO3HAHUSI MHUpPA, OBJIAJICHUEM TNPOCTEUIIMMHU HABBIKAMHU  HMCCJIEAOBATEIBCKOM
JIeSITCIIbHOCTH;

6) pusnyeckoe BOCHUTAHHE, (¢opmupoBaHue KYJLTYPbl 310POBbS H
IMOIMOHAIBHOI0 0J1ATONOTyYHs:

TOTOBHOCTBIO NTPUMEHSITh MAaTEMATHUYECKHE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3JI0POBOro oOpasza >XKU3HM (30pOBOE NMUTaHHE, COATTAHCUPOBAHHBIM PEKUM
3aHATUH U OTHbIXa, peryisipHas ¢uznyeckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO
HaBbIKa pedeKcHu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa IPyroro
YEJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHUE:

OpHEHTalNel Ha MPUMEHEHNE MAaTEMAaTHICCKUX 3HAHUU JUTsI pEIICHUS 3a/1a4
B 00JIACTH COXPAHHOCTHU OKPY>KAlOIIEH Cpejibl, TUITAHUPOBAHUS TTOCTYIIKOB U OLIEHKU UX
BO3MOXHBIX TIOCIICJICTBUNA IS OKPY’KaIOIIeW Cpelbl, OCO3HAHHWEM TJIOOAIBHOTO
XapakTepa 5SKOJOTHYECKHMX IMpoOJieM W TyTed uX pemieHus; 8) amanramusi K
U3MEHSIIOIIUMCSl YCJIOBHSAM COUMAJIBHOW M TPHPOAHOM cpeabl: TOTOBHOCTHIO K
JNEUCTBUSM B YCIOBUSAX  HEOMPENEIEHHOCTH, TMOBBIINICHUIO YpPOBHSA  CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTUYECKYIO JAEATEIHbHOCTh, B TOM YHCJIE YMECHHE YUIUTHCS Y
IPYTUX JIOJEH, MpruoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKU H
KOMITETCHIIUU U3 OIbITa JPYTUX; HEOOXOAUMOCTHIO B (JOPMUPOBAHUY HOBBIX 3HAHHM, B
TOM unciie GopMyIupOBaTh
U7, TIOHATHS, TUTIOTE3bI 00 0OBEKTAX U SBJICHUIX, B TOM YUCIIC paHEe HE M3BECTHBIX,
0CO3HaBaTh NEePHUITMTHI COOCTBEHHBIX 3HAHWM W KOMIETECHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE; CIOCOOHOCTBIO OCO3HAaBAaTh CTPECCOBYIO CHUTYallMl0, BOCIPUHHUMATH
CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIC
pemieHUS W ACHCTBUA, (OPMYJIUpPOBaTh M OIICHWBAaTh PHCKH U  TIOCIICICTBHUS,
(GhopMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3yabTaTe 0ocBOCHHS MPOTpaMMEBI IO MAaTEMATHKE Ha YPOBHE OCHOBHOTO
ob11ero oOpazoBanus y odOyyatromierocs Oyayt cpopMupoBaHbl METapeAMETHBIE
pe3yIbTaThl, XapaKTEPHU3YIOIIMECS OBJIaICHUEM YHUBEPCATbHBIMH ITO3HABATEIHHBIMA
NEHCTBUSMHY, YHUBEPCATHHBIMH KOMMYHUKATHBHBIMH  JCHCTBUSMH u
YHUBEPCAIBHBIMH PETYISATUBHBIMU JICHCTBUSMU.
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IHo3HaBaTe/bHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUSA Ba3oBbie
Jornyeckue JecTBUSA:

BBUSIBJISITh M XapaKTE€pU30BaTh CYIIECTBEHHbIE TMPHU3HAKM MaTEMATHYECKUX

O0OBEKTOB, TMOHATUI, OTHOUICHHM MEXAYy MOHATUSAMHU, (POPMYIUPOBATH ONpEACTICHUS

MOHSATUN, yCTaHABIMBATh CYIECTBEHHBIM MPU3HAK KiIacCU(PUKAIMKM, OCHOBAHMS TSt

0000IIeHUsT W CpaBHEHUS, KPUTEPUM MPOBOJUMOIO aHallU3a; BOCHPUHUMATb,

dbopMyIMpoBaTh U MPEoOPA30BHIBATH CYXK/ICHHUS: YTBEPIUTEIbHBIC

U OTpULIaTeJbHBbIC, €IWHUYHBIC, 4YaCTHbIE M OOIIWE, YCIOBHBIC, BBISBISATH

MaTeMaTHYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (paKTax, JaHHBIX,

HAOMIONEHUSAX M YTBEPXKICHUSX, MpeasiaraTtb KpUTEPUU JUISL  BBISIBJICHUSA

3aKOHOMEPHOCTEN W NPOTUBOPEYMI; JENaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB

JIOTUKH, N€AYKTUBHBIX U UHIYKTUBHBIX

YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 10 aHaJoruu; pa3dupaTh J0Ka3aTelIbCTBA
MaTeMaTUYECKUX YTBEPKJIECHUH (MpsIMbIE U

OT TNPOTUBHOIO), NPOBOJUTH  CAMOCTOSITEIIBHO  HECJOXKHBIE  JOKa3aTeIbCTBa

MaTeMaTU4YecKux (DaKTOB, BBICTPAMBATH APTYMEHTALMIO, NPHUBOJIUTH MPUMEPHI U

KOHTPIIPUMEPBI, O0OOCHOBBIBATH COOCTBEHHBIE pPAacCyKJIEHHUS; BbIOMpaTh CIOCOO

penieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIbKO BapUaHTOB

peuieHusi, BIOUpaTh HanboJiee MOAXOMAIIUN C YUETOM CAMOCTOSITEILHO BBIJCIICHHBIX

kputepueB). bazoBble ncciieqoBare/bCKUe AeiCTBUA:

WCITOJIB30BaTh  BOMPOCHI KaK HCCIIENOBATCIbCKHA HWHCTPYMEHT IO3HAHUS,

bopMyIMpOBaTh BOMPOCH], PUKCHUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH THUIOTE3y, aprYMEHTHUPOBATH CBOIO
MO3UIINI0, MHEHHWE; TIPOBOAUTH IO CAMOCTOSITEIIBHO COCTABIICHHOMY TUTAHY HECIIOKHBIN
IKCIICPUMEHT,
HEOOJIBIIIOE HCCIEOBAaHUE 10 YCTAHOBICGHUIO OCOOCHHOCTEW MaTeMaTU4ecKOro
00beKTa, 3aBUCHMOCTEH OOBEKTOB MEXKIY COOOH; CaMOCTOSITENHHO (POPMYIHPOBATH
0000IICHNST ¥ BBIBOJBI MO pe3yjbTaTaM IPOBEAEHHOTO HAONIOACHUS, MCCICIOBAHMS,
OIICHUBATh JOCTOBEPHOCTHh ITOJYYCHHBIX PE3yJbTAaTOB, BBIBOJIOB W OOOOIICHUIA;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH

MPEANOJIOAKEHHUS O €r0 Pa3BUTUU B HOBBIX yclIOBUsiX. PaboTa
¢ uHopMaLHei:

BBISIBJISITH ~ HEIOCTATOYHOCTh M M30BITOYHOCTh ~ MHGPOpMAIUHU,  JaHHBIX,
HEOOXOMMBIX JIJISl pEIICHMsI 3a/1aUi; BEIOUpaTh, aHAJIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh u UHTEPIIPETUPOBATH
uHGOpPMAIIMIO PA3NIWYHBIX BHUJIOB H (GOpM TNPEACTaBICHHUSA; BbIOUpaTh (Hopmy
npeAcTaBiIeHns HHPOPMALIUU U WLTIOCTPUPOBATH pellIaeMble
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3ala4d CXeMaMM, AuarpaMmamu, MHOW rpaduKoid M HUX KOMOMHAIUSAMH; OLEHUBATh
HaAEKHOCTh HH(DOPMALIMU IO KPUTEPHSIM, TIPEITIOKEHHBIM YUUTEIEM

WK c(HOPMYITHPOBAHHBIM CAMOCTOSITENIEHO.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIE YUeOHbIE IeHCTBUS:
BOCIIPUHUMATDL U CI)OpMy.TH/IpOBaTB CYXKIACHUA B COOTBCTCTBUHU C YCIIOBUAMH U

HEeIsIMU OOIIeHUS, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MACbMEHHBIX TEKCTaX, AaBaTh MOSACHEHUS 0 X0y PEIICHUS 3aJ1a4d, KOMMEHTUPOBATH
NOJIYYEHHBIA pE3yJbTaT; B XOA€ OOCYXACHHS 3aJaBaTh BONPOCHI IO CYIIECTBY
o0cyk1aemMoil TeMbI, MPOOJIEMbI, PEIIaeMON 3aJja4uM, BbICKAa3bIBaTh UJCH, HaIlCJICHHBIC
Ha TIOMCK PEIIEHUs, COMIOCTABISATh CBOU CYKJICHUS C CYXKICHUSAMU JIPYTHX YYACTHUKOB
nuanora, OOHapyKMBaTh pa3IMUM€ W CXOJACTBO IMO3MIHA, B KOPPEKTHOU Qopme
(bOopMyIMpPOBaTh PA3HOIIACHS, CBOM BO3PAXXKEHUS; IPEACTABIATh PE3YJIbTaThl PELICHUS
3a/1auu, HKCIIEPUMEHTA, UCCIEAOBAHMS, MPOEKTa, CAMOCTOSTENIBHO BBHIOUpATh opmar
BBICTYIUICHUS C YYETOM 3a/iay MPEe3EHTAllMd U OCOOEHHOCTEH ayJuTOpUU; MOHUMATh U
UCITI0JIb30BaTh MPEUMYIIECTBA KOMAaHIHOM U MHAUBUAYAJIbHON pabOThI

Opy pelIeHUU Y4YEOHBIX MaTEeMaTHYECKUX 3a7ad; MPUHUMATh Ieb COBMECTHOM
NEeSATEIbHOCTH, TJIAHUPOBATh OPTaHU3ALMIO COBMECTHOW pabOThl, pacnpelesTh BUIbI
paboT, AO0roBapUBaThCs, 0OCYKAAaTh MPOIIECC U Pe3yJbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH; y4acTBOBATh B TPYMMOBBIX opMax paboThl (00CYyx)AeHUS, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbl W JIpyTH€), BBIMIOJHITH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTMMHU 4YJI€HAMU KOMAH]IbI, OLICHUBATh Kaue€CTBO
CBOEro BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YUACTHHUKAMHU
B3aUMOJCHUCTBUA.

PerynsiTuBHbIC YHUBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusamnus:

CaMOCTOSATENIbHO COCTABIIATH IJIaH, AITOPUTM PEIICHUS 3aa4M (MU €ro 4acThb),
BHIOMPATh CMOCOO peleHnuss ¢ Y4ETOM MMEIONMUXCS PECYpCOB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YUYETOM
HOBOU nHpopManuu. CaMOKOHTPOJIb:

BJIa/IETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI IIpOIiecca U pe3yJibTaTa
pelmeHnss MaTeMaTHYeCKOM 3aJadd; MPEIBUAECTb TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh MPH PELICHUM 33a4¥, BHOCUTHb KOPPEKTHUBBI B NIEATEIBHOCTh HA OCHOBE
HOBBIX OOCTOSITENIBCTB, HAWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH; OLICHUBATh
COOTBETCTBHE PE3yJIbTaTa AEATEIBHOCTH ITIOCTABICHHOU LIENU U
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YCIOBUSIM, OOBSCHATHh NPUYUHBI JOCTM)KEHUS WIM HENOCTHKEHUS 1I€JIM, HAaXOJIUTh
OLIMOKY, aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

IIpeameTHBIE pe3yibTaThl OCBOCHHS MPOIPAMMBI [0 MAaTEMAaTUKE IPEICTABIICHBI
no rojgaM OOydYeHHs] B CIEAYIOIIMX pasjenax OporpaMMbl B paMKaxX OTAEIbHBIX
yueOHBIX KypcoB: B 5—6 kiaccax — Kypca «MatemaTtuka», B 7-9 Kilaccax — KypcoB
«Anrebpay,

«I'eomerpusd», «BEpOATHOCTD U CTATUCTUKA.
OEJEPAJIBHASL PABOYASA  HPOI'PAMMA  YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KITACCAX

IMNOACHUTEJIBHASA 3AIINCKA

[IpuopureTHbIMU 1EISIMU OOYUYEHUSI MaTEMaTHKE B S—6 Kilaccax SIBISIOTCS:

NpoAoJKEHNE (POPMUPOBAHUST OCHOBHBIX MAaTEMAaTUYECKUX TMOHITHH (YHCIIO,
BEJIMUMHA, TeoMeTpuueckas (¢urypa), O0OeCleuuBaroOlUX MPEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh ~ MaTeMaTHYeCKOro  oOpa3oBaHusi  OOydYaroOIIUXCs;  pPa3BUTHE
WHTEJUICKTYabHBIX W TBOPUYECKUX CIIOCOOHOCTEH OOydJaronuxcs, MO3HABaTEIbLHOM
aKTUBHOCTH, MCCJEAOBATEILCKUX YMEHHUH, HHTEpeca K HW3YUYCHHI0 MaTEeMaTHUKH;
NOJIBEICHHE 00YYaIOIIUXCsl HAa JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMAaTHUKU M OKpyKaroiiero Mupa; dhopmupoBaHue (yHKIIMOHATHHOM
MaTeMaTUYeCKOW TPaMOTHOCTU: YMEHHUS PAclo3HAaBaTh MaTEMaTHUYECKHE OOBEKThI B
pealbHbIX JKU3HEHHBIX CHUTYalUsX, MNPUMEHSTh OCBOEHHBIE YMEHHS MJIA PEIICHUs
MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4y, MHTEPIPETUPOBATh MOJYUYEHHBIE PE3YJIbTAThl U
OIIEHMBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYAIIUH.

OcHOBHBIE JIMHMM COJIEp’KaHUSI Kypca MaremMaTuku B S5—6 Kiaccax —
apuMeTHIecKas U TeOMETpUIEeCKas, KOTOPhIE Pa3BUBAIOTCS MApaJUICIbHO, KaXKIas B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJHA OT JPYroi, a B
TECHOM KOHTakKT€ M B3aUMOJCHCTBHM. Takke B Kypce MaTeMaTUKH IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOphbl U OMUCATEIHbHONW CTATUCTUKH.

N3yuenne apudmeTrueckoro marepuaia HAYMHAETCS CO CHUCTEMaTH3allud |
Pa3BUTHUSI 3HAHUHN O HATYPAJIbHBIX YUCJIAX, MOJYYEHHBIX HA YPOBHE HAYaJILHOTO OOIIIETO
oOpazoBanusi. Ilpu STOM COBEpIICHCTBOBAHHUE BBIUUCIUTEIBHOM TEXHUKU U
dbopMHpOBaHWE HOBBIX TEOPETHYECKUX 3HAHWKA  COYETACTCS C  Pa3BUTHEM
BBIYHMCIIUTEILHON KYJIbTYpbl, B YaCTHOCTH C OOy4YEeHHEM MPOCTEHINM MpueéMam
NPUKUJIKA W OUEHKH PE3yJNbTaTOB BbIYKMCICHUN. 3ydueHue HaTypalbHBIX YHCEl
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NpoJoKaeTca B 6 Kacce 3HAKOMCTBOM C HAYaJIbHBIMU MOHATHSAMU TEOPUU
JEITUMOCTH.

Hauano m3y4yeHus 0OBIKHOBEHHBIX M JIECATUYHBIX JAPOOEH OTHECEHO K 5 Kiaccy.
DTO MepBbIi 3Tal B OCBOCHUHU JIpoOeid, KOrja MPOUCXOJAUT 3HAKOMCTBO C OCHOBHBIMU
UJesIMU, TOHATUSAMU TeMBbI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX APOOEH B MOJIHOM
00BEME MpEANIECTBYET U3YUCHHIO NECATUYHBIX IPOoOeH, YTO I11e1eco00pa3HO C TOUKHU
3pEHHUS JTIOTUKHU U3JIOKEHUS YUCIIOBOM JIMHUU, KOTJIa MPaBWIa IEUCTBUN C IECITUYHBIMU
JIPpOOSMU MOKHO O0OOCHOBAThH YK€ U3BECTHBIMU AJITOPUTMAMU BBITIOJIHEHUS IEUCTBUM C
OOBIKHOBEHHBIMU JIPOOSIMU. 3HAKOMCTBO C JIECATHUYHBIMU JIPOOSIMH  PaCHIUPUT
BO3MOXKHOCTH JUIsl TTOHMMaHUS OOYy4YaloIUMHCS MPUKIATHOTO MPUMEHEHUs HOBOMU
3aMUCH TIPU U3YUYEHUM JIPYTUX MPEIMETOB M MPU MPAKTUYECKOM HCHoyib30BaHuu. K 6
KJacCy OTHECEH BTOPOM d3Tall B  M3YyYEHUM JpoOeil, Tae  MNpOUCXOIUT
COBEpLICHCTBOBAHNE HAaBBIKOB CPABHEHUS U MpeoOpa3oBaHus ApoOei, 0CBOEHHUE HOBBIX
BBIYUCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCICHWH, B TOM YHCIE
3HAQYCHUN BBIPAKECHUM, COAEpKAIMMMX UM OOBIKHOBEHHBIC, M JECATHYHBIC ApOOH,
YCTaHOBJIEHHE CBSI3€H MEX/y HUIMH, PACCMOTPEHHE MPUEMOB pELICHUs 3a]a4 Ha JPOOH.
B nauvane 6 kiacca npoucxXoAuT 3HAKOMCTBO € MOHATHEM IIPOLICHTA.

OCO0OEHHOCTBIO U3YUYEHUS TOJIOKUTENIbHBIX U OTPULATENbHBIX YUCEN SABIISETCS TO,
YTO OHM TAaKK€ MOTYT PACCMAaTpPUBATBCA B HECKOJBKO 3TamoB. B 6 kiacce B Hauane
n3yueHusi TteMbl «llooXKUTENbHBIE U OTPULIATENIbHBIE YMCIIA» BBIIEIAETCS MOATEMA
«llenpie ymcna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATENIBHBIMH YHUCIAMHU H
JNEUCTBUSMU C TIOJIOKUTEIbHBIMUA M OTPULIATEIbHBIMU YUCJIaMU MTPOUCXOJIUT HAa OCHOBE
COZIEPKATENBHOIO0 MOJAXO0/a. JTO TMO3BOJSET HA JOCTYHHOM YpPOBHE MO3HAKOMHUTH
00y4Jaronmxcsi MPakTUYECKH CO BCEMH OCHOBHBIMH MOHSTUSIMU TEMBI, B TOM YHCIIE U C
npaBujaMH 3HAKOB  TPU BBINOJHEHUU apudmeTnueckux pAeicTBuil. H3yueHue
palMOHANBHBIX YACEN HA 3TOM HE 3aKOHUMTCS, a Oy/IeT MPOJIOJKEHO B Kypce anreopsl 7
KJ1acca.

[Ipu oOyueHMM peUIeHUI0 TEKCTOBBIX 3agad B 5—6 Kjaccax HCHOJIb3YIOTCS
apudmeTndeckre npuémsl pereHus. [Ipu oTpaboTke BHIMUCIUTEIHLHBIX HABBIKOB B 5—6
KJIacCcax pacCMAaTPUBAIOTCS TEKCTOBBIE 3aJayd CIEAYIONIMX BHJAOB: 3aJauyd Ha
JBUKEHUE, HA YaCTH, Ha TIOKYIIKH, HAa pabOTy U MPOU3BOJIUTEILHOCTh, HA MPOLEHTHI, Ha
oTHomeHUs1 u mpornopimu. OOydaronmecs 3HAKOMATCS C MpUEMaMU pelieHus 3aaad
nepebopoM  BO3MOXKHBIX  BAapWaHTOB, ywarcs pabotaTh ¢  HWHPOpPMAIUCH,
MpeCTaBICHHON B popMe TaOJIUII UK TUArpaMM.

B mporpamme yuebGHOro kypca «MartemaTtuka» MpeaycMOTpeHO (opMupoBaHue
MPOTIEIEBTUUECKUX alreOpandecKux Mpe/cTaBlieHnid. bykBa Kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCHMOCTM OT MAT€MAaTHYECKOrO KOHTEKCTa BBOJMUTCS IOCTENEHHO.
bykBeHHasi CHMBOJIMKA IIUPOKO MCHOJB3YETCA MPEXAE BCEro I 3alucH OOIIMX
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YTBEPXKICHUM W  TpeayoKeHuid, (opMya, B YACTHOCTH JJIS  BBIYMCIICHHUS
F€OMETPUYECKHUX BEITUYHH, B KAUECTBE «3aMECTUTENS YUCIa.

B mporpamme yueOHoro kypca «MareMarukay TMpeACTaBiIeHa HariasgHas
reOMETpHsi, HalpaBJICHHAs] HAa pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxXeHUs, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN ATall B U3yUYEHUH T'€OMETPHH,
KOTOPBI OCYIIECTBIISIETCS Ha HAarjsJHO-NPAKTHYECKOM YpPOBHE, ONUpPAETCS  Ha
HarIHO-00pa3Hoe  MbIIUIeHHEe  oOydaromuxcsa. bonpmas  posb  OTBOOUTCSA
MPaKTUYECKOMN JEATEIbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJENHpoBannto. O0yyaroiuecs
3HAKOMSITCA C T€OMETPUYECKUMH (UTypaMU Ha IJIOCKOCTH U B IMPOCTPAHCTBE, C UX
OpOCTEHIMMU KOH(UTyparusiMu, ydaTcsl Hu300paxaTh HX Ha HEITUHOBAHHOHW U
KJIeT4YaToM Oymare, pacCMaTpUBAIOT MX MpOCTEMIre cBoicTBa. B mpoliecce nzyueHus
HarJsHOW T€OMETPUN 3HAHUS, MOJTYYEHHbIE O0Y4alOUIMMHCS Ha YpOBHE HAuyajlbHOI'O
o011ero 00pa3oBaHusl, CUCTEMATU3UPYIOTCS M PaCIIUPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kilaccax M3y4aeTcsi HHTETPUPOBAHHBIN MPEAMET
«Marematrka», KOTOPbIA BKIIOYAET apU(PMETUYECKH Marepual U HaIISIHYIO
TrE€OMETPHIO, a TaKXKe IMPOIEAEBTUUECKUE CBEICHUS U3 ainreOpbl, 3JIEMEHTHI JIOTUKH U
HayaJla ONUCATEIbHON CTaTUCTUKH.

OO61ee yncao 4acoB, PEKOMEHI0BAaHHBIX JIJIsi U3y4eHUs1 MaTeMaTuku, — 340 4acos:
B 5 kinacce — 170 yacoB (5 wacoB B Henento), B 6 kimacce — 170 yacoB (5 yacoB B
HEJISTTIO).

COJEPXXAHUME OBYUYEHUA

5 KJIACC HarypaJibHble YHCJIA M HYJIb
Harypansnoe wuyucno. Psg wHarypanmpnbix umcen. Ywcno 0. W3oOpaxenue
HaTypaJIbHBIX YHCENl TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOIA.

[TosuumonHas cucreMa cuucieHus. PuMmckas Hymepauuss Kak IpUMeEp
HEMO3ULIMOHHON CUCTEMBI CUHUCIICHUS. [ecCaTUUHAas CUCTEMA CUUCIICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEJ, CPAaBHEHHWE HATYypaJbHBIX YHCEI C HYJIEM.
CrnocoObl cpaBHeHUs. OKpyTrieHue HATypaIbHBIX YHCEIL.

CrnoxxeHre HaTypaldbHBIX YMCEN, CBOMCTBO HYJIS IPU CIO0KEHHH. BbrunTaHue Kak
nercTBre, o0paTHOE CIOKEHHMIO. Y MHOKEHUE HATypajbHBIX YHCEN, CBOWCTBA HYNS U
CAMHMIIBI TIPU YMHOXKEHUHM. JlemeHue Kak JelcTBHE, OOpaTHOE YMHOXKEHHIO.
KoMrioneHTsI neiicTBuUi, CBA3b MEX1y HUMU. [IpoBepka pe3ynbprara apudMeTudecKoro
nerictBus. IlepeMecTUTENbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOKEHHUSI, paclpeieuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonbs3oBanne OyKB 1t 0003HAYEHUsI HEU3BECTHOIO KOMIIOHEHTAa M 3alucH
CBOMCTB apu(METUUECKHUX JCHCTBUH.
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JlenuTenu ¥ KpaTHbIE YKClIa, pa3ioKeHUe Ha MHOXHUTENH. [IpocThie U cocTaBHbBIS
yucia. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHne ¢ OCTaTKOM.

CreneHp ¢ HaTypaJIbHBIM ITOKA3aTENEM. 3allACh YUCIA B BUJIE CYMMBI pa3psIHbIX
ClIaraeMblX.

UucnoBoe BbIpaKEHUE. BBIUMCIECHNE 3HAYEHUN YHUCIIOBBIX BBIPAXKEHHU, IMOPSAIOK
BBIIIOJIHEHUS NEUCTBUN. lcnonb30BaHWE NPU BBIYMCICHUAX IEPEMECTUTEIBHOIO H
COUETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHHMSI M YMHOXKEHHUS, PACIpPEAEIUTEIHHOTO
CBOMCTBA YMHOKCHHSI.

Apodu
[IpeacraBnenue o ApodU Kak CrocoOe 3amucu 4acTh BeIUYUHbI. OOBIKHOBEHHBIC

npobu. IlpaBuiibHbIE M HempaBuibHbIE ApoOu. CMmemaHHas ApoOb, MPEICTABICHUE
CMEUIaHHOW OpoOu B BUJIE HEMPaBUIBLHON pOOU U BBIAEIECHHUE LIETON YacTH Yuciaa U3
HempaBWiIbHOW npoOu. WM300pakeHue ApoOell ToYkamMH Ha YHCJIOBOM MPSIMOIA.
OcHoBHoe cBoiicTBOo apobu. Coxkpamienue napobeii. [lpuBenenue apodbu Kk HOBOMY
3HameHarelno. CpaBHeHUE ApOoOeH.

CrnoxeHve © BblUMTaHUE JpoOeil. YMHOXKEHHWEe U JIeJIeHHEe JpoOeH,
B3aMMHOOOpaTHbIE ApoOu. HaxoxaeHrne yacTy 1enoro U Lejaoro o ero 4YacTu.

Hlecatuunas 3anuch JapoOeit. IlpencraBieHue necsITUYHOM JApoOU B BUIE
OOBIKHOBEHHOU. M300paxkeHue NeCATUYHBIX NpoOel TOYKaMH Ha YUCIOBOW MPSIMOM.
CpaBHeHHE TECATHYHBIX APOOEH.

Apudmerrnueckue IeHCTBUS ¢ NECITUYHBIMU JIpoOsiMu. OKpYTrieHUE EeCITUIHBIX
TpoOeil.

Pemienue TeKCTOBBIX 33124

Pemienne TeKCTOBBIX 3a7ay apuPpMETUUECKUM CIOCcOOOM. PelieHue Jormyeckux
3aaa4. Pemenue 3amau mepebopomM BceX BO3ZMOXKHBIX BapuaHTOB. Mcmosib30BaHue TIpU
pelIeHnH 3a1a4 TaOJIUI] U CXEM.

Pemenue 3amau, coaepkaniux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHUE, IIeHA, KOJWYEeCTBO, CTOMMOCTb. EIWHHUIIBI HU3MEpPEHHUs: MaccChl,
00béMa, IeHBI, PACCTOSHUS, BpEeMEHH, CKOPOCTU. CBSI3b MEXy SIUHUIIAMUA U3MEPEHUS
KaK10N BEJIMYUHBI.

Perienrie OCHOBHBIX 3a1a4 Ha JIpOOH.

[IpencrapiieHre JTaHHBIX B BUJE TAOJIMI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsguele npencraBieHust 0 pUrypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, YroJ, JJOMaHasi, MHOTOYI'OJIbHUK, OKPYXKHOCTb, Kpyr. Yroi. IIpsmoi, ocTpslii,
TYIIOU Y Pa3BEPHYTHIN YTJIbI.
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JInuHa OTpe3Ka, METPUYECKHE EOUHHULBI JUIMHBL. J{JIMHAa JIOMAaHOW, NEpUMETP
MHOI'OYT'OJIbHUKA. MI3MepeHne U MOCTPOEHHE YIJIOB C MIOMOIIBIO TPAHCIIOPTHUPA.

Harmsimaple mpenctaBieHus o ¢Gurypax Ha IUIOCKOCTHA: MHOTOYTOJIBHUK,
NPSIMOYTOJILHUK, KBaApaT, TPEYTOJbHUK, O PABEHCTBE (UTYP.

N3o0pakenne ¢uryp, B TOM 4mcie Ha Kierdatod Oymare. Iloctpoenue
KOHpUTypaluii W3 dYacTed NpsMOi, OKPY)KHOCTH Ha HEJIMHOBAHHOM M KJIETYATOM
oymare.

Hcnonbp30BaHuEe CBOMCTB CTOPOH M YIJIOB IIPAMOYTOJIBHHUKA, KBaJAparta.

[momank MpPAMOYrOJbHMKA W MHOTOYTOJIBHUKOB,  COCTAaBJICHHBIX u3
IPSIMOYTOJILHUKOB, B TOM 4Hcie GUryp, H300pakXEHHBIX Ha KIeTdyaTod Oymare.
EnvuHUIEI n13MEpeHns TIoNaau.

Harnsimuele mnpeactaBiieHHsi O MPOCTPAHCTBEHHBIX (PUTrypax: NpsSMOYTOJIbHBIN
napasuienienunes, Kyo, MHororpanHHuku. M3o0pakeHre mpoCcTeHIMX MHOTOTPAHHHUKOB.
Pa3Béprku kyba u nmapamienenunena. Co3panue MojeiIeii MHOTOrpaHHUKOB (M3 Oymard,
IPOBOJIOKM, IUIACTWJIMHA MW Apyrux wmartepuaiioB). OO0bEM  MPAMOYTOJIBHOTO
napasuienenunena, kyoa. Enuauiel usmMmepenust ooneéma.

6 KJIACC

HarypaJjbHble ynciaa

Apudmernueckre ACHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU  YHCJIAMHU.
UucnoBbie BBIpAKEHUS, TMOPSAOK JCUCTBUHM, MCHOJIb30BaHUE CKOOOK. Mcmonb3oBaHue
NpPU  BBIUMCICHUSIX TIEPEMECTUTEIIBHOTO W COYETATEIbHOTO CBOWCTB CIOXKEHUS U
YMHOXEHUSI, PaCIPEACIUTEIILHOTO CBOMCTBA YMHOXKEHMS. OKpYTrJieHHE HaTypalbHBIX
qyuces.

Jlenutenu W KpaTHbIE YWCA, HAUOOJBIIMK OOIIMI JNETUTENh W HaWMEHBIIEe
ob1iee kpaTHoe. J[eTMMOoCTh CyMMBI M Iipou3BeieHUs. J[eJIeHre ¢ 0OCTaTKOM.
Apodu

OObIKHOBEHHasT ApoOb, OCHOBHOE CBOKMCTBO JpOOH, COKpalleHHue apoOei.
CpaBHeHue W ymopsiourBaHue apoOeit. Pemenue 3agad Ha HAXOXKIEHUE YAaCTH OT
[EeJoT0 U 1eJIoro Mo ero vactu. J[poOHoe uwuciio Kak pe3yjbTar JeJICHHUS.
[IpencraBienure AecATUYHON JIpoOU B BHAEC OOBIKHOBEHHOW JIpoOM M BO3MOXKHOCTH
MpPEICTaBIICHUS] OOBIKHOBEHHOW ApoOW B BUJE AecITHUHON. [lecsaTnunbie ApoOH U
MEeTpHYecKasi cucreMa Mep. ApudMeTHYeCKUe NEeUCTBHUS M YHUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECSITUIHBIMHU APOOSIMH.

OtHomienue. JleneHue B JaHHOM  OTHOIIEHMHM. Macmrtad, TPONOPIUS.
[IpuMeHneHne nponopunii PYU PELICHNHN 3a4a4.

14



®enepanpHas pabouas mporpamma | Maremaruka. 5—9 kiacchl (6a30Bblii ypOBEHB)

ITonaTne mnpoueHTa. BerynciaeHue IpoLeHTa OT BEIWYMHBI U BEJIMYMHBI 10 €€
npoleHTy. BrIpakeHune MPOLEHTOB IECATHUHBIMH ApoOsmu. Pemenue 3amad  Ha
IIPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYUH B MPOLIEHTAX.

HonoxureabHbIe H OTPULATEIbHBIE YUCIA

[TonoxurensHble W oOTpuLATelabHble uucna. llenple uucna. Mopynps 4wucia,
reoMeTpuyecKkas UHTeprnpeTanus Monyis uyucia. M3o0paxenue uyucen Ha
KOOpAMHATHOM mpsiMoi. Yncnosbie mpoMexyTku. CpaBHeHHE uncen. Apudmernyeckue
JEUCTBUS C MOJIOKUTEIbHBIMU U OTPULATEIBHBIMH YHCIAMHU.

[IpsmoyrosibHas cucreMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTtel TOYKHM Ha
IJI0CKOCTH, abcuucca U opauHara. [locTtpoeHue Touek M (Uryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

bykBeHHbBIe BHIpAKEHUA

[IpumeHeHnne OyKB JJid 3allMCHM MAaTE€MaTHYECKUX BBIPAKEHUN M MPEIJIOKEHUMH.
CpoiicTBa apu(MeTHUecKUX JCHCTBUUA. bByKBEHHbIE BBIPAKEHHS W  YHUCIIOBBIE
IIOJCTAHOBKU. DyKBEHHBIC paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl, GopMyabl HepUMeTpa U IUIOMAAM MPSIMOYTOJbHMKA, KBajapaTa, oObEMa
napajuiesienumneaa u Kyoa.

Pelnienue TeKCTOBBIX 33124

Pemienne TekCTOBBIX 3a7ay apuPpMETUUECKUM CIOcOOOM. PelieHue Jormyeckux
3aaa4. Pemenue 3a1au mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemrenue 3anay, cogepskamnmx 3aBUCUMOCTH, CBA3bIBAIOIIMX BEJIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSHHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTbH, MNPOU3BOIAUTEIIBHOCTH, BPEMH,
00bEM paboThl. ENUHMIIBI M3MEPEHMS: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH,
ckopocTH. CBsA3b MEXAY €AMHULIAMU U3MEPEHUS KaKI0M BEJTUYUHBI.

Pemienue 3amgay, CBSI3aHHBIX C OTHOIIEHHEM, IPONOPIMOHAIBHOCTHIO BEJIWYHH,
MIPOIICHTAMHU; PEIICHHEe OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIICHTHI.

OueHka W TPUKUIKA, OKpyrieHue pesyiabrara. CocTaBiieHHe OyKBEHHBIX
BBIPKECHUH I10 YCIOBUIO 3aJaUU.

[IpencraBienre JaHHBIX C TMOMOIIBIK Tabnauil W guarpamM. CrosOuatbie
JAAarpaMMbl: YTEHHUE U MTOCTPOEHHE. UTEHUE KPYTOBBIX JUAarpaMm.

Harasignas reomerpus

Harmsinaele mpencraBienust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jy4, YroJj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHHUK, OKPY’KHOCTD,
KpYT.

BzanmHoe pacnonoxkeHue IByX NPSMBIX HA TUIOCKOCTH, NMApPAJUICIIbHBIE MPSMBIE,
MEPIEHAUKYJIIPHBIE MOpsiMble. M3MepeHue pacCTOAHUN: MEXAY ABYMS TOYKAMH, OT
TOYKH J0 NPSIMOU, JJIMHA MAapUIPyTa HA KBAJIPATHOU CETKE.
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N3mepenre # INOCTPOCHHE yINIOB C IIOMOILIBIO TpaHCHOpTHpa. Bunuel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, NPAMOYTOIbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIH,
PaBHOCTOPOHHUM. YeTbIpEXYTrOJIbHUK, IPUMEPBI YEThIPEXYTOJIbHUKOB.
[IpsAMOYTOJIBHMK, KBaApaT: HCIOJb30BAHUE CBOMCTB CTOPOH, YIVIOB, JMArOHAaJEH.
N300paxeHne reoMeTpuueckux (Uryp Ha HEJIMHOBAaHHOW OyMare ¢ MCIOJb30BaHUEM
UPKYJIS, THHEHKHU, YToJbHUKA, TpaHcnopTupa. [loctpoenus Ha kieTuaToil Oymare.

[lepumerp MHOroyronpHuka. [loHsTHE TUIOMAnW (QUIYpBI, €AUHUIBI U3MEPEHUS
wiomanu. [pubnmkénnoe n3mepenue miomaan (Guryp, B TOM 4YUCIIE Ha KBaJpaTHON
cetke. [IpubnmxénHoe n3MepeHue JIMHBI OKPYKHOCTH, IJIOLIaIA KpyTa.

CummeTpus: LIeHTpajbHas, 0CeBas U 3epKajbHas CHMMETPHUHU.

[locTpoeHrne CUMMETPUYHBIX QUTYP.

Harnsaaele mnpeacTaBieHUs O NPOCTPAHCTBEHHBIX (QUIypax: MNapajulesenuIen,
KyO, Tmpu3Ma, mUpaMHaa, KOHyC, ULWIMHApP, Imap u cdepa. HM3o0paxeHue
IPOCTPAHCTBEHHBIX Quryp. Ilpumepsl pa3BEPTOK MHOTOTPaHHMKOB, LWIMHIApPA U
koHyca. Co3gaHue Mojened NPOCTPaHCTBEHHBIX (uryp (M3 Oymaru, MPOBOJIOKH,
IUIACTWIIMHA U JPYTHX MAaT€pPUAJIOB).

[lonstue 00BEMa, enuHUIBI U3MepeHHs o00béMa. OOBEM NPSAMOYTOJIBHOTO
napajuienenunesna, Kyoa.

IMMPEAMETHBIE PE3YJIBTATDBI
[IpeameTHBIC pE3yJabTAaThl OCBOSHUS NPOTPaMMBI y4eOHOTO Kypca K KOHILY
o0yueHus B S kiaacce: Uuciia u BoIYUCTIeHUS

[lonumath ¥ MpPaBUIBHO YHOTPEOJATH TEPMHHBI, CBS3aHHBIE C HATypalbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHMBaTh M YNOPSAOYMBATH HATYPAJIbHBIE YMCIIA, CPABHHUBATH B IPOCTEUIINX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIC TPOOH.

COOTHOCUTD TOUKY Ha KOOPAMHATHON (YMCIIOBOM) MPSAMOMN C COOTBETCTBYIOIIUM €
YUCJIOM M M300pakaTh HaATypajbHblE YHMCIIa TOYKAMH HAa KOOPAMHATHOW (YHUCIOBOW)
MPSMOM.

BoimonusaTe  apudmernyeckue AEMCTBUS C HATypajJbHBIMU  YHCIIAMHU, C
OOBIKHOBEHHBIMHU JPOOSIMU B MPOCTEUIINX CITydasiX.

BoInonHATE NpOBEPKY, NPUKUAKY PE3yIbTaTa BEIYUCICHUN.

OKpyTasTh HATypaJbHBIE YHCIIA.

Pemienue TeKCTOBBIX 32124

Pemate TeKCTOBbIE 3aauyd  apU(PMETUYECKUM CIIOCOOOM H € TOMOIIbIO

OpPraHU30BAHHOIO KOHEYHOT0O Nepedopa BCEX BO3MOKHBIX BAPUAHTOB.
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Pemars 3aaa4r, COACPIKAIMUC 3aBUCUMOCTH, CBA3BIBAIOIINE BCIIMYHMHBI: CKOPOCTD,
BpCMms, paCCTOSAHUC, ICHA, KOJIMYCCTBO, CTOMMOCTD.

Hcnonb3oBath KpaTKHC 3alliCHh, CXCMBI, Ta6J'H/IIII>I, 0003HaYCHMS IIpu pCUICHHUUN
3ajgad.

[Tonp30BaThCs OCHOBHBIMU CAUMHUIAMHU HU3MCPCHUA: LICHBI, MACChbl, PACCTOAHHNA,
BPpEMCHH, CKOPOCTH, BbIpAKaTb OJHN CANHUIIBI BEJIMYHNHBI YCPC3 NPYI'HUC.

W3Bnekatb, aHAIW3UpPOBaTh, OICHUBATh HWH(OPMALIMIO, TPEICTABICHHYIO B
Tabnuie, Ha CTONOYATOM AMarpamMMme, WHTEPIPETHPOBATh MPECTABICHHBIC TaHHBIC,
MCITIOJIB30BATh JAHHBIC IIPU PELICHUY 3a]1a4.

Harasignas reomerpust
[Tonmp30BaThCS TEOMETPUUECKUMU MOHATUSIMHU: TOUYKA, IIPsAMasi, OTPE30K, JIyd, Yro,
MHOTOYTOJIbBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpuUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPa, UMEIIMX (QopMy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIVIAMHU: BEpIIMHA CTOPOHA, C
MHOI'OYI'OJIbHUKAMU: YIOJI, BEPIINHA, CTOPOHA, AUArOHANIb, C OKPYKHOCTBIO: PaJNYC,
TAaMETp, LEHTP.

N300paxaTh N3y4eHHbIE T€OMETPUUYECKHE (PUTYPBI HA HEJTMHOBAHHOW U KJI€TYaTON
Oymare ¢ IOMOIIbIO LIUPKYJIS U TMHEUKH.

HaxomuTe 1nHMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C TMOMOIIBIO
JIMHEWKHU, CTPOUTH OTPE3KU 3aJaHHOW [UIMHBI; CTPOUTH OKPYKHOCTb 3aJaHHOIO
panuyca.

Hcnonb30BaTh CBOKMCTBA CTOPOH M YINIOB IIPSAMOYTOJBHHKA, KBajapara Uil HX
IIOCTPOCHMS, BBIYMCIICHUS TLIOIIAAN U IIEpUMETpa.

Boruncnate nepuMerp M IUIOIIAAL KBajpara, MOpsIMOYroJIbHHUKa, Quryp,
COCTaBJIEHHBIX M3 MPSMOYIOJBbHUKOB, B TOM uHcie QUIYyp, H300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbCd OCHOBHBIMH METPUYECKHMMH EIWHUIIAMHA HW3MEPEHUS UJIVHBI,
IJIOIAIN; BBIPAKATH OJJHHA €IMHUIIbI BEJIMYMHBI Yepe3 IPYyTHE.

Pacno3naBaTe mapamienenunes,, KyO, MCHOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA,
pedpo rpaHb, U3MEPEHUSI, HAXOIUTh U3MEPEHUSI TapaJUIlesienuiea, Kyoa.

Boruncnsate 00b€M  KkyOa, mnapajuienenunena Mo 3aJaHHBIM — HU3MEpPEHUsM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemare HeciokHBIE 3a1aud Ha M3MEPEHHE TI€OMETPUYECKHX BEIMYMH B
IIPAKTUYECKUX CUTyaALUsX.
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[IpenMeTHbie pe3ydabTaThl OCBOCHHMSI HPOrPaMMbl y4eOHOrO Kypca K KOHILY
oOyueHus B 6 knacce: Yucia U BbIYHCICHUSA

3HaTh M IIOHMMAaTh TEPMHUHBI, CBS3aHHBIC C PAa3JMYHBIMA BHJIAMH 4YHUCEI U
crocobamMM WX 3amUCH, MEPEXOAUTH (€CM 3TO BO3MOXKHO) OT OJHOW (DOPMBI 3arucu
YHUCIIa K JPYTOU.

CpaBHUBaTh U YyHOPSAOYMBATH LENbIE YHUCIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOU, CpaBHUBATH YUCIIA OJHOTO U PA3HBIX 3HAKOB.

BbInonHATE, coueTasi yCTHbIE U TUCbMEHHBIE IPUEMBI, apUPMETUUECKUE TEHCTBUS
C HaTypaJbHBIMU M UEIBIMU YHCIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMU JIPOOSMHU,
ITOJIOKATEIIBHBIMYA M OTPULIATEIIbHBIMHA YU CIIAMM.

BprunciiATe 3HaYEHUsT YHUCIIOBBIX BBIPAXKCHUM, BBIIOJIHATH IPUKUIKY U OLICHKY
pe3ysibTaTa BBIYUCIEHUHN, BBINOJHATH IPEOOpa30BaHUS YMUCIOBBIX BBIPDAKEHUH  Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM IPSAMOM C COOTBETCTBYIOLIUM €U YUCIOM U
U300pakaTh YUCiIa TOYKAMU HA KOOPJIMHATHON NPSIMOW, HAXOIUTh MOAYJb YHACIA.

COOTHOCUTH TOYKH B IPSIMOYTOJIBHOM CHCTEME KOOPIHMHAT C KOOPIAMHATAMHU ITOMU
TOYKH.

OKpyTJIsITh LEIbIe YKclia U JICCATUYHBIE NPOOU, HAXOAUTh MPUOIMKEHUS YUCEI.
YuciioBble 1 0yKBEeHHbIE BbIPAsKEHUSA

[TonumaTe W ymoTpeOJIATh TEPMHUHBI, CBSI3aHHBIC C 3alKMCBhI0 CTEIIEHHW 4YHCIIA,
HaXOJWTh KBaJpaT W KyO 4YMCIA, BBIYUCIATH 3HAYCHUS YMCJIOBBIX BBIPAKCHUH,
COAEpKAIIUX CTETICHU.

[Tosnb30BaThesl MpU3HAKAMM JIEJIMMOCTH, PACKJIaJblBaTh HATYpAIbHBIC YHCJIAa Ha
MPOCTHIE MHOKUTEJIH.

ITonap30BaThCs MacITabOM, COCTABIISTH TPOTIOPIIUKA U OTHOIIICHUS.

Ucnonb3oBath OykBBI isi 0003HAYEHUS YHCENI MPU 3alUCH MaTeMaTHYECKHUX
BBIpAQKEHUN, COCTABJISATh OYKBEHHBIC BbIpaXeHUS W (OPMYJIbI, HaXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPaKCHHH, OCYIIECTBIISISI HEOOXOIUMBIE TIOJICTAHOBKH M TIPEOOPa30BaHMUS.
HaxoanuTh HEM3BECTHBINM KOMIIOHEHT PABEHCTBA.

Pemenune TeKCTOBBIX 3a/1a4

Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3aa4l apU(PMETHUECKHUM CIIOCOOOM.

Pemate 3amaum, CBsA3aHHBIC C OTHOIICHHWEM, MPONOPIHOHATBHOCTHIO BEIIMYHH,
MPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 33/1a4u Ha IPOOU U MPOIICHTHI.

Pemate 3amauu, comepkamye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTD,
BpEMs, PACCTOSHUE, II€HA, KOJMWYECTBO, CTOMMOCTH, MPOU3BOIUTEIHHOCTh, BpEM,
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00bémMa paboThl, HCMONB3YS apuMeTHyecKue ACUCTBUS, OIEHKY, MPUKHUIKY,
MOJIb30BATHCS CIMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIUX BEJIUYMH.

CocTtaBisaTh OyKBEHHBIC BBIPAKECHUS 10 YCIIOBHIO 3a/1a4H.

M3Bnekats wuwHOpMamuio, TMpeACTAaBICHHYIO B Ta0iuIaX, Ha JIMHEHHOMH,
cT0JI0YaTON WM KPYTrOBOM JAMarpaMmax, MHTEPIPETUPOBATH MPEJACTABICHHBIC JAHHEBIE,
WCIOJIb30BaTh JAHHBIC IPU PELICHUH 3a/1a4.

[IpencrapisaTe uMHOOpPMALMIO C TOMOIIBIO TaOJUIl, JUHEHHOW U CTOJIOYATOM
JAarpaMM.

Harasignas reomerpust

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYKAIOIIEr0 MUpa, HMEUmMX QopMy
U3YYEHHBIX T€OMETPUYECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, IPUMEPHI PaBHBIX
U CUMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOIIbIO LUUPKYJIS, JIMHEUKH, TPAHCTIOPTHUPA HA HETMHOBAHHOMN U
KJIeT4yaTo Oymare M3y4eHHbIE IUIOCKHE T'€OMETpUYEeCKHe (PUrypbl M KOH(UTypaluu,
CUMMETpUYHbIE (PUTYPBHI.

[lonb30BaTbCd TEOMETPUUYECKUMHU TOHSATHSAMHU: PaBEHCTBO (QUIYp, CUMMETpUS,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHEM: OCh CUMMETPUH, LEHTP
CUMMETPUH.

HaxomuTe BenWYMHBI YIVIOB U3MEPEHUEM C IIOMOILBIO TPAHCIOPTHUPA, CTPOUTH
yIJIbl 33JJaHHOM BEJIMYMHBI, IIOJb30BaThCSA IPHU PEIIEHWH 3aJad TIPagyCHOM MEPOU
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSAMOM, Pa3BEPHYTHIA U TYIION YTJIbI.

Bpuncnares  InuHY  JIOMaHOW, TIEPUMETP MHOIOYTOJIBHMKA, ITOJb30BAaThCS
CAUHULIAMU WU3MEPEHUs JUIMHBI, BbIpaXkKaTb OJHU €AUHULIBI U3MEPEHHUs IUIMHBI 4Yepes
JIpyrue.

Haxomute, ucnonb3yss 4epTEXKHBIE WHCTPYMEHTBI, PACCTOSHHS: MEXKAY JBYMS
TOYKaMH, OT TOUYKH 0 NPSIMOM, JUIMHY ITyTH HAa KBaIpPaTHOMN CETKE.

BoruucnaTe miomans (GUryp, COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB, UCIOJIb30BATh
paz0OueHne Ha TNPSMOYTOJbHUKHM, Ha paBHble (UTYpBl, JAOCTpavBaHUE 10
IIPSAMOYTOJIBHUKA, TOJIb30BAaThCSI OCHOBHBIMM €IMHHUIIAMU M3MEPEHUSA IUIOLIAIH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS IUIOMIAAN YepE3 APYTHE.

Pacnio3HaBaTh Ha MoOZJENSIX MU M300paXKEHUSAX NUPAMHUAY, KOHYC, I[WJIMHJIp,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakats Ha KJIeT4aTON Oymare mpsMOyTOJIbHBIN MapaieIenumnes.

Boruucnsate 00bEM  IPSIMOYTOJIBHOTO Tapajlienenunena, Kyba, MOJb30BaThCs
OCHOBHBIMH €ITMHULIAMU U3MEPEHUS 00BEMA;

Pemare HecioXkHBIE 3a7a4M Ha HAXOXKICHHE TI€OMETPUYECKHX BEIMYMH B
IIPAKTUYECKUX CUTyaLUsX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HauMeHoBaHue pasiena KomHaecTBo OCHOBHOE OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
(TemnI) Kypca 4acoB coJiep)KaHue
HarypanpHble gncra. 43 Yurarsb, 3alIUCHIBATH, CPABHUBATH HATyPaJIbHBIE YHCIIA;

JlelicTBus ¢ HaTypaJIbHBIMHU
quCIaMu

JlecsaTruHas cucreMa
cuucieHud. Psag
HATypaJIbHBIX YHUCEIL.
Harypansnsiit psa.
Yucno 0.
HarypanbHbie yncia
Ha KOOPJIMHATHOU
npsmon. CpaBHeHUE,
OKpYTJICHUE
HaTypaJbHbIX YHCEIL.
Apudmernueckue
JICUCTBUS C
HaTypaJlbHbIMU
yrcnamu. CBoMCTBa
HYJIS TIPU CJIOKEHUU
Y YMHO>KECHUH,
CBOMCTBA €IUMHUIIBI
P YMHOKECHUHU.

NpeAIaraTb ¥ 00CyKAaTh CIOCO0BI YIIOPSIOUYMBAHUS YHACEIL.
HN300paxkaTh KOOPAMHATHYIO MPAMYIO, 0TMEYATh YUCIIa
TOYKaMH Ha KOOPAWHATHON NPSMON, HAXOAUTh KOOPIMHATHI
TOYKH.

HccaenoBarh cBOMCTBA HaTYpalabHOTO psaa, uncen 0 u 1 npu
CJIOKEHUU U YMHOXEHUHU.

Hcnoab30BaTh NPaBUIIO OKPYTIICHUS HATyPAJIbHBIX YUCEN.
BoInosHATH apuMeTHYecKue AeCTBUS C HATYPaJIbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN CO
CKOOKamMH 1 6e3 CKOOOK.

3anuchIBaTh NPOU3BEICHNUE B BUJIE CTETICHH, YUTATh
CTEIIEHH, UCIOJIb30BATH TEPMHHOJIOTHIO (OCHOBaHHUE,
MOKa3aTellb), BHIYUCJIAATH 3HAYEHUsI CTereHel. BpInoHaATh
NPUKWAKY U OLEHKY 3HaYE€HUN YUCIIOBBIX BbIPAXKEHUI,
npeIaratb ¥ NPUMeHSITh NPUEMBI IPOBEPKHU
BBIUHCIICHUH.

Hcnoan3oBarhb INPpH BbIYUCJICHUAX IICPEMECTUTCIBHOC U
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COUYETAaTEJIBbHOE  CBOMCTBA  CIIOKEHUS WU YMHOXCHUS,
pacnpenenuTenbHOE CBOMCTBO YMHOKEHHUS; (DOPMYJTHPOBATH
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[TepemecTuTensHOE
Y COYETATEIBHOE
CBOWCTBA CJIIOKECHUS
Y YMHOXEHUSI,
pacnpeaenuTenbHOe
CBOWCTBO
YMHOXKEHUS.
JlenuTenu u KpaTHbIE
YHCIia, pa3ioKeHue
yucia Ha
MHOXHUTEIH.
Jlenenue ¢
ocratkoM. IIpocteie
Y COCTABHBIC YMCIIA.
[Ipu3naku
JICTUMOCTH Ha 2, 5,
10, 3, 9.

Creniens ¢
HaTypaJbHbIM
MOKa3aTeJeM.
Yucnoseie
BBIPAKEHUS;, TIOPSIOK
nenctBuil. Penienue
TEKCTOBBIX 33]1a4 Ha
Bce apudmeTnueckue

U IPUMEHATH NMPaBWJIa MpeoOpa30BaHUs YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH THIIOTE3bI, (POPMYJIMPOBATH 00001IEHUS U
BBIBO/IbI 10 PE3YJIbTATaM MTPOBEIEHHOTO UCCIEIOBAHUSL.
D®opMyJIUPOBATH ONpPeAeJIeHUsI ICIIUTENS U KPAaTHOTO,
Ha3bIBATh JICJIUTEJIN U KPATHBIE YUCIIA; PACIIO3HABATD
IIPOCTHIE U COCTaBHBIC YHCIIA; (POPMYJIUPOBATH U NIPUMEHATDH
NMPU3HAKHU JICIMMOCTH Ha 2, 3, 5, 9, 10; npuMeHsATH
AJITOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIE MHOKUTENH;
HAXOAMTh OCTATKH OT JCJIEHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O
HaTypaJIbHBIX YUCIIAX, IPUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUA U OTPULIAHUS
BBICKA3bIBAHUI O CBOMCTBAX HATYPAIbHBIX YHCE.
KoncTpynpoBars MaTeMaTH4ecKue NMPEAI0KEHUsS C
MIOMOIIBIO CBA30K «H», «UJIN», KECIH. .., TO...». Pemiars
TEKCTOBBIE 33J1a4 apu(PMETHIECKIM CITIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEXK]ly BETMUYMHAMH (CKOPOCTb,
BpEMsl, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATH TEKCT 33/1a4H,
nepegopMyJIMpPoOBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
JIaHHBIC, YCTAHABJIMBATDH 3aBUCHUMOCTH MEKy BEJIMUYMHAMU,
CTPOMTH JIOTHYECKYIO LEMOYKY PACCYKAECHUM.
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MoaenupoBaTh X0 PEILICHUS 33/1a4d C TOMOIIBIO PUCYHKA,
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JICUCTBUS, Ha
JIBUKCHUE U
MOKYTIKH

CXEMBbl, TaOJIUIIBI.

I[IpuBoauTh, pa3déupaTb, OLEHNBATH PA3IUYHBIC PELICHHUS,
3aIMCHU PEIICHU TEeKCTOBBIX 3aj1au.

KpuTtnueckn oumeHUBATh TIOJYYECHHBIH pPE3yINbTar,
OCYLIECTBJISATH CAMOKOHTpPOJb, MPOBEPsisi OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIHOKH.

Pemats 3a7aun ¢ NoMoILbIO Tepedopa Bcex BO3MOKHBIX
BapUAHTOB.

3HAKOMUTBCS ¢ HCTOPHUE pa3BUTHA apu(PMETUKU
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Harnsanas reoMeTpusi.
JIMHUM HA JIOCKOCTH

12

Touka, npsimas,
OTPE30K, JTyY.
Jlomanas.
N3mepenne nnmHbI
OTpe3Ka,
METPUYECKUE
€JIMHUIBI U3MEPEHHUS
1HbL. OKpYKHOCTh
U KpYT.
[IpakTnueckas
pabota
«IlocTpoenue y3opa
U3  OKPYKHOCTEMN.
Yrom. [Ipsmon,
OCTPBIM, TYyIIOHU H
Pa3BEPHYTHIN YIJIBI.
N3mepenue yrios.

Pacno3naBarth Ha yepTekax, pUCyHKAX, ONMCbIBATD,
UCITIOJIb3YsI TEPMHUHOJIOTHIO, ¥ H300PaskaTh C IOMOIIBIO
YEepTEKHBIX NHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIy4,
yTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBathb, NPUBOAMTHL NPUMeEPBI OOBEKTOB PEATBHOTO
MUpa, UMEUMX (GOpMy M3YUYEHHBIX (DUTYp, OLEHHBATHh HX
JIMHEWHBIEC PA3MEDPBL.

Hcnonb30BaTh JIMHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI
JUISL TIOCTPOCHUS U U3MEPEHUS: U3MEPHATH JUIMHY OTPE3Ka,
BEJIMYMHY yTila; CTPOMTH OTPE30K 3aJaHHOMU JUIUHBI, YIOJI,
3aIaHHOM BEJIMYUHBI; OTKJIAAbIBATh LIUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJaHHOTO paauyca.
N3006paxath KOH(DUTYypallUd TEOMETPUUYECKUX (DUTYD U3
OTPE3KOB, OKPYKHOCTEH, UX YACTEW HA HEJIMHOBAHHOMU H
KJIETUYaTOM Oymare; npeajiarathb, ONMUCHIBATH U 00CYKIaTh
CI0CO0BI, AJITOPUTMbI TOCTPOCHHUS.

Pacno3naBath u M300pakaTh HA HEJTMHOBAHHOW U
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[IpakTrnueckas
pabota «IloctpoeHue

YIJIOB»

KJeTyaTo Oymare mnpsMOW, OCTpPbIM, TYINOH, pa3BEPHYTHIN
YTJIBI; CPABHUBATD YIJIBL.

Bb14ucjasaTs JUIMHBI OTPE3KOB, JOMaHbIX.

IloHuMaTh M MCNIOJIB30BATH NP PELICHUM 32/1a4
3aBHCHMMOCTH MEXIY €IMHUIIAMA METPUUECKON CUCTEMBI MEp;
3HAKOMMTBCH C HEMETPUUECKUMH CUCTEMAMH MEp;
BBIPA’KaTh JUIMHY B PA3JIMYHBIX €INHUALIAX U3MEPEHUSI.
UccaenoBath Gurypsl 1 KOHQUTypaLIMH, UCTIONb3YS
U(pPOBBIE peCypChl

OOBIKHOBEHHBIE IPOOH

48

JpoOsb. [IpaBuibHbIC
Y HETIPaBHJIbHBIC
npobu. OCHOBHOE
CBOWMCTBO JIpoOH.
CpaBHeHnue apo0eii.
CnoxxeHue u
BBEIYMTAHKE
OOBIKHOBEHHBIX
npoOeii. CMeliaHnHast
npoOb. YMHOXKEHHUE U
JeJICHUE
OOBIKHOBEHHBIX
po0eit;
B3aMMHOOOpATHbBIE
npobu. Pemenue
TEKCTOBBIX 3ajad,
coJiepKaIiux Apoou.

MopeaunpoBarthb B rpaduueckoit, mpeameTHon popme, ¢
MTOMOILbIO KOMIIBIOTEPA MOHITHUS U CBOICTBA, CBI3AHHBIE C
O0OBIKHOBEHHOM JPOOBIO.

YuraTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE POOH,
npeaiaraTb, OOOCHOBBIBATH M  O0CY:KIATh CIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxath OOBIKHOBEHHBIE IPOOU TOUKAMU Ha
KOOPAMHATHOM MPSAMOM; MCIOJIb30BATH KOOPIUHATHYIO
NPSAMYIO JJ11 CPAaBHEHUSI IPOOEH.

@®opMyIHPOBaTH, 3AMIUCHIBATH C NOMOIIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOU; MCMOJIb30BATH OCHOBHOE
CBOMCTBO Ipo0OHU JUIsl COKpaILEHUsI qpoOeit U MpUBEICHUS
JpoOU K HOBOMY 3HaMEHATEJO.

IIpeacraBiasiTh CMEIIaHHYIO APOOH B BUJIE HEMPABWIHHON U
BBIICJISITH LIEJTYIO YacTh YKCIIa U3 HEMPaBUILHOM IpoOu.
BoInoHATH apu(pMeTHYeCKHe 1eCTBUA C
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OCHOBHBIE

OOBIKHOBEHHBIMH JIPOOSMU; MPUMEHSATH CBOICTBA
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3aJ1a4M Ha ApoOHu.
[Ipumenenue OykB
JUTSI 3aITUCH
MaTeMaTUYECKUX
BBIPAKCHUU U
MPEJI0KEHUN

apu(pMETUYECKUX NCUCTBUH IS pallMOHATU3 AU
BBIYHCIICHUU.

BbpINOJIHATH NMPUKUAKY M OLEHKY pe3yJibTaTa BBIYUCIECHUN;
NpeaIaraTb ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYNCIICHUMN.
IIpoBoauThL HCCJIeT0BAHMS CBOWCTB NpoOei, omupasch Ha
YUCJIOBBIE OKCIEPUMEHTHl (B TOM YHCJI€ C IOMOIIbIO
KOMITIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUSA O
Jpo0siX, MPUBOAUTH NPUMeEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHKS BBICKA3bIBAHUM.

PemaTh TEKCTOBBIC 3a/1a4H, COJIepKAIIUE TPOOHBIEC TaHHbIE, U
3a7]a4M Ha HaAXOXKJICHUE YaCTH LEJI0T0 U LIEJIOTO0 110 €ro YacTH;
BbISIBJISITh UX CXO/CTBA U Pa3JIU4Ms.

MopaeaupoBarh X0/ PELICHHS 3a7a4M C IIOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIBL.

IIpuBoauTth, pa3douparTsb, OLEHMBATH PA3INYHBIE PELICHNUS,
3aIlMCH PEIIEHUNA TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaTh MOJyYEHHBIN pPE3yJIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSISL OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIINOKH.

3HAKOMMTBCS € MCTOPUEI pa3BUTHS apUPMETHKU
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Harnsgnas reomerpus.
MHOrOyTrOoJIbHUKH

10

MHOroyroyibHUKH.
YeThIpEXYTOJIbHUK,
NPSAMOYTOJIbHUK,
KBaJpar.
[IpakTnueckas

OnucbIBaTh, MCMOJIb3Ysl TEPMHHOJIOTHIO, H300PaXKATH C
MTOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEIIUPOBAThH U3 OyMaru MHOTOYTOJILHUKH.

IIpuBoauTH NpUMePbI OOBEKTOB PEATHHOTO0 MUPA, UMEIOIIUX
dbopMy MHOTOYTOJIPHUKA, TIPSIMOYTOJIbHAKA, KBaJIpaTa,
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pabota
«ITocTpoenne
NPSMOYTOJIbHUKA C
3aJJaHHBIMU
CTOPOHAMH Ha
HEJINHOBAaHHOU
Oymare».
TpeyroyibHUK.
[Lnomans u
IEpUMETP
IIPSMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
PSIMOYTOJIbHUKOB,
€JIMHUIIbI
U3MEpEHUS
TJTOIIA/IH.
[TepumeTp
MHOT'OyTOJIbHUKA

TPEYTOJIbHUKA, OEHUBATh UX JIMHENHBIE pa3MEpHI.
BoruucjasaTs: nepuMeTp TPEYroJbHUKA, IPIMOYTOIbHUKA,
MHOT'OYT'OJIbHUKA; TUIOIIAb MPSMOYTOJIbHUKA, KBaapaTa.
MN300paxkaTh OCTPOYTOJIbHBIE, IPSIMOYTOJILHBIE U
TYNOYTOJbHBIE TPEYT OJIbHUKH.

CTpouTh Ha HEJIMHOBAaHHOM U KJIETYaTOM Oymare KBajpar u
IPSIMOYTOJIBHUK C 33JaHHBIMH JJJIMHAMU CTOPOH.
HccaenoBath cBOMCTBA IPAMOYTOJIBHHKA, KBaJpaTa IMyTEM
AKCIIEPUMEHTA, HAOIIOACHUS, U3MEPEHUS, MOJIETUPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoHcTpynpoBaTth MaTeMaTH4ecKHe NMPENJIO0KEHUsI C
MIOMOIIIBIO CBSI30K «HEKOTOPBINY, «J11000i». Pacno3naBatb
VCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS O MHOTOYT'OJIbHUKAX,
NMPUBOAUTH MPUMeEPbI U KOHTPIPHUMEDPBI.

HccaenoBath 3aBUCMMOCTD TUIOLIAIM KBAJIpaTa OT IJIMHBI €70
CTOpPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHON CETKU IS IOCTPOCHUS
¢buryp; pazdouBaTh NPSIMOYTOJBHUK HA KBAJPATHI,
TPEYroJIbHUKH; COCTABJATH (DUTYPBI U3 KBAJIPATOB U
PSIMOYTOJILHUKOB Ml HAXOJAHUTh UX TUIONIAb, pa30UBaTh
Gburypsl Ha IPSMOYTOJIBHUKY U KBaIPAThl U HAXOJAUTH UX
IJI0LIAMb.

BoipaxkaTh BEJIMUYMHY IUIOMIAJA B PA3JIMUHBIX €IUHUIAX
U3MEPEHUSI METPUUYECKOM CHCTEMBI MEpP, NMOHUMATH H
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HCIIOJIB30BaATh 3aBHCHMOCTH MCXKIY MCETPHYCCKHUMH
CAMHUIaMHU U3MCPCHUA ITJIOIIAaH.
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3HAKOMUTBCH € NpUMepPaMH TPUMEHEHUsl TUIONIAAU MU
MepuMeTpa B IPAKTUYECKUX CUTyanusx. Pemars 3agaun w3
peaIbHOHM KHW3HU, MpeaJaratb M 00CY:KIaTh Pa3IudHbIe
CIOCO0BI pEIICHUS 3a/1a4
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Jlecatuunble qpodu

38

JlecsaTryHas 3aluCh
npobeit. CpaBHeHue
JECATUIHBIX
npoOeii. [lericTBus
C ACCATHYHBIMH
TPOOSIMH.
Oxkpyrienue
JECSITUYHBIX
TpOOeii.

Pelienne TeKCTOBBIX
3a/1a4, CoJIePIKaIInuX
npoou. OCHOBHBIC
3a71a4M Ha Apoou

IIpeacTraBiasiTh JECATUYHYIO APOObh B BHUJIE€ OOBIKHOBEHHOM,
YUTATHh U 3aNMCHIBATH, CPABHMBATH JIECATUYHBIE APOOH,
npeaiaraTb, OOOCHOBBLIBATHL M 00CYKIATH CHOCOOBI
YIOPSAIOYUBAHUS ACCITUUHBIX IPOOEH.

N300paxarth necITUUHBIE APOOU TOUKAMH HAa KOOPIUHATHON
MPSMOM.

BbIABAATH CXOACTBA U Pa3JINYUs NMPABUIT apUPMETUUESCKUX
JIEUCTBUH C HATypaJbHbIMU 4YHUCIAMU U JECATUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BoimoanaTs apudMeTnyeckue NEUCTBUS C JIECATUUYHBIMU
JIpoOsIMU; BBINMOJHATH NMPUKHIKY M OIEHKY pe3yJibTara
BBIYHCIICHUU.

I[IpumeHnsaTh cBOiicTBAa apudmeTHUECKUX NEHCTBUMA Jis
palrOHaNM3aluy BBIYUCIICHUN.

I[IpuMeHATH NPABUJIO OKPYTJIEHUS JICCITUYHBIX IPOOCH.
IIpoBoauTH HCCJIEI0BAHMS CBOMCTB JACCATUYHBIX IPOOCH,
OMUPAsICh HAa YHUCTOBBIE IKCIIEPUMEHTHI (B TOM UHCIIE C
MIOMOIIBI0 KOMITBIOTEPA), BBIIBUTATh THIIOTE3bI U
MPUBOJAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIC BBICKA3bIBAHUS O
JIpO0SIX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUThH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUM.
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Pemarhb TekcTOBBIE 337a4UH, COAEpKAIINE APOOHBIE TaHHBIE, U
Ha HaXOXKJECHHUE YaCTH LEJIOr0 U LIEJIOT0 IO €ro YacTH;
BBIAIBJISITh UX CXOACTBA U PA3JIHYHS.

MopeanpoBarhb X0/ PEIICHHS 337a4d C IIOMOIIBI PUCYHKa,
cxembl, TaOmuuel. IlpuBoauTh, pa3zdupaTb, OLEHUBATH
pa3IuYHbIC PEIICHMs], 3alMCH PEIIECHUN TEKCTOBBIX 3ajad.
OmnepupoBathb ApOOHBIMUA YUCIAMH B PEATbHBIX KU3HEHHBIX
CUTYaLUSIX.

Kpuruyecku oueHMBaTh NOJyYCHHBIN pPE3yJIbTAT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSS OTBET HA
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OMINOKH.

3HAKOMUTBCS ¢ HCTOPHEi pa3BUTHA apuU(PMETUKU

Harnsimnas reomerpusi.
Tema u purypsi
B IPOCTPAHCTBE

MHororpaHHHKH.
N3o0paxenue
MHOTOI'PaHHHUKOB.
Monaenu
IPOCTPAHCTBEHHBIX
TEN.
IIpsAMOyroJIbHBIN
napajijiesienumne,
Ky0. Pa3BépTku Kyda
U TIapaJiyIeNIeTUIe 1a.
[IpakTnueckas
pabota «Pa3BépTka
ky0a». O0bEM KyOa,

Pacno3HaBaTh Ha yepTexax, pUCYHKAX, B OKPY:KaloleM
MHpe TPSIMOYTOJBFHBIN MapaijieNenumnesa, Kyo, MHOTOTpaHHHUKH,
ONUCHIBATDH, HCMOJIb3Ysl TEPMHUHOJIOTUI0, OLIEHUBATH
JIMHENHBIE Pa3MEPBI.

IIpuBoauTsL NpuMepbl 00HEKTOB PeaTLHOTO MUPA, UMEIOIINX
(dbopMy MHOTOTpaHHUKA, IPSIMOYTOJILHOTO MapajuieenuIea,
KyoOa.

N3o0paxath Ky0 Ha kieTyaToil Oymare. UccienoBarb
cBoiicTBa Ky0a, MPsSIMOYTOJILHOTO MapaJljieNieumnesaa,
MHOTOTPaHHHUKOB, UCIIOJIb3Ysl Mojienl. Pacno3naBarh u
n300pakaTh pa3BEPTKU KyOa U mapasuiesenunesa.
MopenupoBarthb Ky0 u mapasienenunes u3 Oymarua u

IPOYMX MaTEPUAJIOB, 00bACHATH CIIOCO0 MOJIEIUPOBAHUS.

34




denepanpHas padbouas mporpamma | Matematuka. 5—9 kimaccel (6a30BbIi YPOBEHB)

MPpAMOYTOJIBHOT'O
IMapaJuICIICIINIIC oA

Haxoauts n3MepeHus, BBIMUCIAATD IUI0Ia/1b TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOILHOTO TapaJIJICIICIIUIIC IA;
HCCJIeI0BATH 3aBUCUMOCTB 00bEMa Ky0a OT ITTUHBI €T0
pebpa, BBIABUIaTh U 000CHOBBLIBATH runore3y. Hadmaonars
U MPOBOJAUTH AHAJIOTUM MEXTy TOHATUSAMU TJIOMIAIN U
00BEMa, IepuMeTpa 1 TIIOMAAN MOBepXHOCTH. Pacno3HaBaTh
WMCTUHHBIC U JIOKHBIC BHICKA3bIBAHUSI O MHOTOTPAHHHKAX,
NPUBOIUTH NPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHNS U OTPUIIAHUS BhICKa3bIBaHUN. PemaTh
3aJa4M U3 pealbHOW KU3HU

[loBTOpEeHue u 0600I1IeHHE

10

IloBTOpEHHME
OCHOBHBIX ITOHSTHUM
U METOJIOB Kypca

5 knacca, 0000IIIeHNE
3HAHUM

Beruuciasarno 3HAUECHUS BBIPAKCHUU, coJiepKalmx
HaTypaJIbHbIE YKCia, OOBIKHOBEHHBIE U JIECATUYHBIE ApoOH,
BBITIOJIHATH Pe0oOpa30BaHMsI YUCEIL.

BriOupatrbs cnmocod CcpaBHEHMS YHCEI, BBIYMCIICHUM,
NPUMEHSITh CBOMCTBA apuPMETHUYECKUX JEHCTBUIA

JUIS palOHAIN3aluU BEIYMCIICHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBHU U
CaMOITPOBEPKY PE3yJIbTaTa BIYMCICHNAMN.

Pemiars, 3amaym U3 peaNbHOW KU3HH, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U PELICHUA 3a7a4 U3 APYIrux
y4eOHBIX MPEIMETOB.

Pemiaty 3amaum pasHbIMH CcHOCO0AMM, CPABHUBATH
Crmoco0bl perieHus 3a7aud, BbIOMPATHh PAIMOHAIbHBIN
CImocoo0
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OBIIEE KOJIMYECTBO 170
YACOB I10
[TPOIT'PAMME
6 KJIACC
HauMmenoBanue pasieia  KolmuecTso OCHOBHOE OcHOBHBIE BUBI JEATEIHBHOCTH 00YYAIOIIUXCS
(Temsl) Kypca 4acoB COoZEpKaHUE
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HarypanpHble yncna

30

Apudmernueckue
EUCTBHUS C
MHOI'03HAYHBIMU
HaTypaJIbHBIMU
yrciaMu. YuCaoBbIe
BBIpaKEHUSI, IIOPSIOK
JICUCTBUH,
HCIIOJIB30BaHUE
cko0ok. OKkpyrieHue
HaTypaJbHBIX YHCEIL.
JlenuTenu u KpaTHbBIC
YHCJa; HanOOJIbIITHI
oOIIHI OEeIUTEND U
HaMMEHbIIIee 00IIee
KpaTHOE.

JlenuMocTh CyMMBI 1
MIPON3BEACHUS.
Jlenenue c
OCTaTKOM.

Pemenue TeKCTOBBIX
3a1a4

BbinoJHATH apudpMeTndecKue JeMCTBUS C MHOTO3HAYHBIMU
HaTypaJbHbIMU YUCJIAMHU, HAXOAUTb 3HAYECHUS YHUCIIOBBIX
BBIPXKEHUM CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJIATH 3HAYEHUS
BBIPAKEHU, COAEPKAIINX CTETICHHU.

BbINoJHATH NPUKUIKY U OLEHKY 3HAaYCHUM YHCIIOBBIX
BBIPAKEHUI, IPUMEHSATh MPUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonb30BaTh NPU BHIMUCICHUSX [IEPEMECTUTEIBLHOE U
COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeenuTENbHOE CBOMCTBO YMHOXKEHHSI OTHOCUTEIIBHO
CJIOKEHUSI, CBOMCTBA apu(METUUYECKUX JCUCTBUM.
HccnenoBaTh YMCI0BbIE 3aKOHOMEPHOCTH, IIPOBOIUTH
YHUCJIOBBIE YKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THIOTE3bI.

D®opMyJUPOBATH ONpedeJeHUs JCIUTENId W KpaTHOro,
HauOOJIbIIEro OOIIEro JENUTENsT W HAWMEHBIIETO OOIIero
KpaTHOT0, MPOCTOT0 U COCTABHOTO YHUCEII; UCTIOJIb30BaTh 3TH
MIOHATHSI TIPU PEILICHUH 3a]1a4.

IIpuMeHATH aJNrOpUTMBbI BHIYUCIICHHUS] HAMOOJbBILIETO 00ILIEro
JEIUTENE U HAUMEHBIIETO OOIIEro KpPaTHOTO IBYX 4YHCEN,
aJTOPUTM Pa3JIOKEHHUS YKCIIa Ha MMPOCTHIE MHOKUTEH.
HccaenoBath ycioBus AeIUMOCTH Ha 4 U 6.

HccaenoBath, 00Cy:Kk1aTh, GOPMYJITHPOBATH U
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000CHOBBIBATDH BBIBOJI O YETHOCTH CYMMBI, ITPOU3BEICHHUS:
JBYX YETHBIX YUCEIL, ABYX HEYETHBIX YUCIIEC, YETHOTO U

HEYETHOTO YHCe.

HccaenoBath cBOiicTBA JEIMMOCTA CYMMBI B IPOU3BEICHUS
YHCEJL.

IIpuBoguTH NMpUMePHI YKCEN C 33J]AHHBIMU CBONCTBAMU,
pacno3HaBaTh BepHble W HeBepPHbI€ YTBEPKICHUA O
CBOMCTBax 4uces, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS C
MOMOIIbIO KOHTPIIPUMEPOB.

KoHcTpyupoBaTth MaTeMaTHYeCKHE MPeIJIOKeHUsT C
MOMOIIBIO CBSI30K «W», «HIIN», «ECId..., TO...». Pemarb
TEKCTOBBIC 3aJa4M, BKIIOUYAIOIINE TOHATHS JEITUMOCTH,
apu(pMETUIECKUM CTIOCOOOM, HCITOIB30BaTh MEpedop Beex
BO3MOYKHBIX BApUAHTOB.

MopeanpoBaTh X0/ pellIeHUs 3a/1a4i C TTOMOIIBI0 PUCYHKA,
CXEMBI, TAOJINIIEL.

IIpuBoauTH, pa30UpPaTh, OLEHUBATDH PA3IUYHBIC PEIICHUS,
3aMuCH PeIIeHUI TeKCTOBBIX 3a/1a4.

Kpurnyecku oueHUBATH MOJTYyYECHHBIM PE3yJIbTAT, HAXOAUTD
OIIUOKH, OCYIIECTBIISATH CAMOKOHTPOJIb, TIPOBEPSIST OTBET Ha
COOTBETCTBUE YCIIOBUIO

38



denepanpHas padbouas mporpamma | Matematuka. 5—9 kimaccel (6a30BbIi YPOBEHB)

HaI‘JIHI[Haﬂ reoMCeTpuA.
HpHMI)Ie Ha IINTOCKOCTH

[lepniennuKynsipHBIE
MpsIMBIE.
[TapannensHbie
MpsIMBIE.
PaccrosiHue mexny

Pacno3naBarb Ha YCPTCIKaX, PUCYHKAX CIydad B3aHMMHOI'O

PAaCIIOJIOKCHUA ABYX IIPAMBIX.
I/I306pa>1<aTL C IOMOIIIbIO ‘IepTé)KHBIX HHCTPYMEHTOB Ha

HEJIMHOBAHHOMU M KJIETYATOM 6yMare ABC IICPCCCKAOIINCCA
MPAMBIC, IBC IMAPAJJICIIbHBIC IIPAMBIC, CTPOUTD IIPAMYIO,

IBYMs TOYKaMH, OT
TOYKH JI0 IPSIMOH,
JUIMHA MapuipyTa Ha
KBaJpaTHOM CETKE

MEPICHIUKYJIAPHYIO TaHHOM.
IpuBoguTH npuMepbI napauieIbHOCTH
MEPIECHIUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYI'OJIbHUKAX IEPIIECHIUKYIISIPHBIE U
napasuiesibHble CTOpOHBI. M300pakaTh MHOTOYTOJIBHUKH C
IapajulesIbHbIMU, NEPIEHANKYIIPHBIMUA CTOPOHAMM.
Haxoaurh paccTosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKH
JI0 IPSIMOM, JUIMHY ITyTH Ha KBAaJIPaTHOM CETKE, B TOM UHCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI
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Hpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO po0H,
COKpalieHue 1po0eil.
CpaBHeHue u
yIOPSIIOUYMBaHUE
TpOOeii.
Jlecatuunbie qpodu
U MeTpuuecKas
CHUCTEMA MeEp.
Apudpmernueckue
JICUCTBUS C
OOBIKHOBCHHBIMH H
JECATUYHBIMH
JTPOOSIMHU.
OtHouleHwue.
JleneHue B JaHHOM

CpaBHUBATH U YNOPSIA0UMBATH JpOOH, BHIOMPATH CHOCO0
CpaBHEHUS APOOECH.

IIpencraBisATh necATUYHBIE APOOU B BUJE OOBIKHOBEHHBIX
npobeit 1 0OBIKHOBEHHBIE B BUIE JECATHUHBIX, HCIOJIb30BaTh
IKBHBAJICHTHbIE NPeACTABJEHUs POOHBIX YHCEI MPU UX
CPaBHEHUH, IPU BBIYUCIICHUSIX. MCII0JIB30BaTh 1€CATUYHbIE
JipoOu Mpu NMpeoOpa3z0BaHUM BEIUYUH B METPUUECKON CUCTEME
Mep.

BeinoiHaTh apudpMeTnyecKue J1eMCTBUA C
OOBIKHOBEHHBIMU U JAECCATUYHBIMU JpO0SMU. BbI4ucasaTh
3HAYEHHUS BBIPAXKEHUI, COAEPKAIUX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH, BHIMOJIHATH TpeoOpa3oBaHus Ipo0eH,
BbIOMPATH CNIOCO0, NPUMEHATH CBOMCTBA apU(PMETUUECKUX
JEUCTBUH ISl PALIMOHAIIM3ALNH BEIYMCIICHUM.

CocTaBJigaThb OTHOIICHUS U nponopunn, HaX0AUTh OTHOIIICHUC
BCJIMYHUH, ACJIUTDb BEJIMYHNHY B JTdHHOM
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OTHOLIEHUHU.
Macmita0,
MIPOTIOPIIUSL.

[TonsaTHEe poLIEHTA.
Brruncnenue
MPOIEHTa OT
BEJINYMHBI U
BEJIMYMHBI 110 €€
MPOIIEHTY.

Pemienne TekcTOBBIX
3a/1a4, CoAepKaIInx
JPOOU ¥ MPOIEHTHI.
[IpakTuueckas paborta
«OTHOIIIEHUE JIMHBI
OKPYKHOCTH K €€
TUaAMETPY»

OTHOIICHHMH.
HaXO,HI/ITB IKCIEPUMECHTAJbHBIM l'[yTéM OTHOIICHUC JJIMHBI

OKPYKHOCTH K €€ I1UameTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIICHNE BETUYHH,
HAXOAUTh MaciITad IJIaHa, KapThl U BEIYUCIIATH PACCTOSTHUS,
UCIOB3Yya MacTad. O0bACHATH, UTO TAKOE MPOIIEHT,
yIOTPEOISITH 000POTHI PEUH CO CIIOBOM «IIPOIEHT.
BoipakaTh NpoIeHTHI B Ipo0sSX U ApoOU B MPOIEHTAX,
OTHOUIIEHHE IBYX BEJIWYHH B MTPOLECHTaX. BIYUCIATH
MIPOIIEHT OT YKCJIA U YUCIIO MO €ro NpoueHty. OKpyrifarb
JpOOH ¥ MPOIEHTHI, HAXOAUTh MPUOIMKEHUS YUCE.
Pemiateb 3aga4m Ha 4acTH, MPOLIEHTHIL, IPOIIOPLIUH, HA
HaXOXJeHUE ApooH (MTPOIIEHTA) OT BEJIMYMHBI M BEJIMUYUHBI TI0
e€ apobu (TpoieHTy), Apodu (MpoIeHTa), KOTOPHIN
COCTaBJISIET OJHA BeJIMYMHA OT Apyrou. IIpuBoauTs,
pa3duparTh, OUEHUBATH PA3JIMYHBIC PEIICHUS, 3aIUCU
PEIIEHUN TEKCTOBBIX 3a/a4.

N3BiaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHBIE, ONIPEACIIATh
HauOOJIbIIIEE U HAUMEHBIIIEE M3 MPECTABICHHBIX
JTAHHBIX
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HaI‘JIHI[Haﬂ reomMeTpus.

OceBas CUMMCTPHA.

Pacno3HaBaTh Ha yepTekax U U300PAKEHUSIX, H300PAKATH

CummeTtpus IlenTpanbHas OT PYKH, CTPOMTB C IIOMOIIbI0 HMHCTPYMEHTOB (urypy
CUMMETPHUSL. (0Tpe30K, TOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
ITocTpoenue OKPYXHOCTbh), CAMMETPUYHYIO JAHHOW OTHOCHUTEJIHO IPSIMOI,
CUMMETPUYHBIX TOYKH.

(Guryp. HaxoauTs npuMepbl CHMMETPHH B OKPY/KAFOLIEM MHUPE.
[IpakTnueckas
p MopeaunpoBarhb u3 Oymaru 1€ (pUrypbl, CAMMETPUYHbIE
Ta «OceB .,
pabora «OceBas OTHOCHUTEJIBHO MPSMOM; KOHCTPYMPOBATh Fr€OMETPUUECKUE
CUMMETPHS. o
KOH(UTypaluu, UCIOJb3Ys CBOWCTBO CUMMETPHUH, B TOM UHUCIIE
CummMmerpus B
C MIOMOILBIO LU(POBBIX PECYPCOB.
IPOCTPAHCTBE

HccaenoBath CBOWCTBA M3YYEHHBIX (UTYpP, CBA3aHHBIC
C CHUMMETpPUEH, UCHOJIb3Yysd IKCIIEPUMEHT, HaOJIOJICHUE,
MOJEIINPOBAHUE.

O00CHOBBIBATH, ONPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPXKJICHUSI O CHMMETPUU QUTYp
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Bripaxenus ¢ OykBamu

[Ipumenenue OykB

Hcnoan3oBarhb 6yKBbI JJIs1 0003HaUYCHHUS qUCCII, IIPH 3aIINCHU
MaTECMaTHU4YCCKHUX yTBep)KI[CHI/If/'I, COCTaBJIATDH 6YKB6HHBIC

JUTSL 3aIUCH
MATEMATHYECKIX BBIp@KEHUS 110 YCIIOBUIO 3aJa4H.
BBIPAKEHUIA U HccaenoBath  HECIIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MIPEJIOKEHUM. UCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.
bykBeHHBIC BbI4ucJasaTh YMCI0BOE 3HaUYE€HNE OYKBEHHOTO BHIPAKEHHUSI PU
BBIPOKCHUS 1 3a/IaHHBIX 3HAYEHHIX OYKB.
YKCJIOBBIE

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
IIOJICTAaHOBKH. )
B MPSIMOYTOJIBHUKA, KBaJIpaTa; JIUHBI OKPYKHOCTH, ILIOMIAIN

BEHHBIE
YK KpyTa; BBIIOJHATH BBIYHCJIEHHUS 110 3TUM (hopMyJiaM.

paBE€HCTBA,

CocraBasath (popMyJIbl, BEIPAXKAIOIINE 3aBUCUMOCTH MEXIY
HaXO0KJICHHUE

BEJIMYMHAMU: CKOPOCTh, BpEMSI, paACCTOSIHHUE; 1I€HA,
HEU3BECTHOI'O .

KOJIMYECTBO, CTOMMOCTb; POU3BOUTEIBHOCTD, BpEMS, 00bEM
KOMIIOHEHTA.

pabOoThI; BBIMOJIHATH BEIYUCICHHUS 110 3TUM (POPMYJIaM.
DopMyIbl

HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMETHIEeCKOTo
NEeNUCTBUS
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HarusiiHas reomeTpus.
@urypsl Ha IIJIOCKOCTH

14

YeTbIpEXYTOJIbHUK,
IIPUMEPBI
YETBIPEXYTOJIBHUKOB.
[IpAMOYTOJIBHUK,
KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroHaJICH.
N3mepenune yrios.
Bunrsr
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OYT'OJIbHUKA.
[Tnomans durypsi.
®opmyJibl nEpUMETPA
Y TJIOIIA/IH
IPSAMOYTOJIBHUKA.
[Tpubnmxxénnoe
U3MEPEHUE IIOIIAN
¢uryp. IIpaktuyeckas

MN300pakaTh Ha HEJTMHOBAHHOM M KJIeT4aTOM Oymare ¢
HCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKY C 3aIaHHBIMU CBOMCTBAMU: C
MapasuielIbHbIMU, NEPICHANKYISIPHBIMU, PABHBIMU

CTOpPOHAMHU, MPSMBIMH YTIIaMU | JIp., PAaBHOOEAPEHHBIN
TpeyroapHuk. Ilpeayarats u 00Cy:KaaThb crnocoosbl,
AJITOPUTMBI [IOCTPOCHUS.

UccaenoBath, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJIEJIMPOBaHUE, CBOMCTBA NIPSIMOYTOJIbHUKA, KBaJpaTa,
pa30uBaTh Ha TpeyroJbHUKU. OO0CHOBBIBATH, OIIPOBEPIaTh C
ITOMOUIBI0 KOHTPIIPUMEPOB YTBEPKACHUS

O TMpPsAMOYIOJIbHUKE, KBAaApaTe, Paclno3HABaTb BEpPHbIC U
HEBEPHBIE YTBEPKICHHUS.

HN3mepsATH U CTPOUTH C TIOMOLIBIO TPAHCIIOPTHPA YTJIIBI, B
TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
pacno3HaBaTh OCTpBIC, IPAMBIE, TYIbIE, Pa3BEPHYTHIE YTJIBL.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN,
NPSIMOYTOJIbHBIHN, TYTIOYTOJIbHBIN, pABHOOEIPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIBHUKH.

Bopruncasite nepuMeTp MHOTOYTOJIbHUKA, TUIOIIAAb
MHOTOYTOJIbHUKA pa30MeHEM Ha MPSIMOYTOJIbHUKH,
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pabota «ILnomaas
KpyTa»

Ha PpPaBHBIC q)HprLI, HCIIOJIB30BATh MCTPHUYCCKHC CIAUHUIBI
HU3MCPCHUA NJIMHBI U IIJIOIIAIH.

HNcnonb30BaTh NpUOJIMKEHHOE M3MEPEHUe JINH U
IJIOIIAEH Ha KJIeT4yaToil Oymare, MpuOIMKEHHOE U3MEpPEHNE
JUIMHBI OKPY’KHOCTH, TUIOLIaIU Kpyra

[lomoXuTENbHBIE U

OTPpHUIATCIBHBIC YHCJId

40

Llenbie yucna.
Monayne yucia,
reoMeTpuYeCcKas
VHTEPIIPETALINS
Moy, UucinoBbie
MIPOMEKYTKHU.
[lonoxurenbHbIE U
OTpHIIATEIIbHBIC
yucia. CpaBHEHHE
MIOJIOKUTEIBHBIX U
OTpHUIIATEIIBHBIX
YHCEe.
Apudmernueckue
JICUCTBUS C
MIOJIOKUTECIBHBIMU U
OTPULIATEILHBIMA
YHCJIaMU.

Pemenne TeKCTOBBIX
3aj1a4

IIpuBoaUTH NPUMePBbI UCIIOJI30BAHUS B PEAIbHON KU3HU
MIOJIOXKUTENBHBIX U OTPULATENBHBIX ynces. M300pakaTh
LEJIbIE YUCIIA, TTOJIOKUTENbHBIE U OTPULIATEIbHBIE YHCIIa
TOYKaMU Ha YHCIIOBOM NPSAMON, HCMOJIb30BATh YHCIOBYIO
npsiIMyto Juist cpaBHeHUs uncen. [IpuMeHsiTh mpaBuJa
CpaBHEHUS, yHOPAAOYUBATH LIEJIbIE YNCIIA; HAXOAUTh
MOAYJIb YHCIIA.

DopMyJIMPOBATH NPABUJIA BEIYUCIICHUS C TTOJOXKUTEIbHBIMU
Y OTPULIATEIbHBIMY YUCIAMH, HAXOAUTh 3HAYEHUA YMCIIOBBIX
BBIPAKECHUH, COJIEPKAIINUX JICHCTBUS C MOJOKUTEITIbHBIMHA U
OTpHULIATEIbHBIMU Yuciiamu. [IpuMeHsaTh CBOMCTBA CII0KEHUS
Y YMHOXEHUS JJIs1 TpeoOpa3oBaHusi CYMM M IIPOU3BEICHUI
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpsmoyrosbHas
cUCTEeMa KOOpJIMHAT
Ha IJIOCKOCTH.
Koopannater Toukn
Ha TUIOCKOCTH,
abcuucca u
OpJIMHATA.
Cronbuateie u
KPYTOBBIC
JUarpaMMal.
[IpakTnueckas
pabora «Iloctpoenue
nrarpaMmmy. Pemenne
TEKCTOBBIX 3aja4,
COZIepIKaIlINX
JTaHHBIE,
NpeACTaBJICHHbIC B
TaOJIHUIIaX U Ha
quarpaMmmax

OO0BIACHATH U WJUTICTPUPOBATH MOHATHE ITPSIMOYTOJIBHOM
CUCTEMbI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOM MJIOCKOCTH TOUKH
1 (UTYpPHI 1O 33IaHHBIM KOOpJWHATAM, HAXOAUTh
KOOPJIUHATHI TOUYEK.

Yurath cronbuaThle U KPYTrOBbIE JHArpaMMBbI,
HHTEPHPETHPOBATH JaHHBIC, CTPOUTH CTOJIOYATHIC
nuarpammel. Uenosib3o0BaTh HHGOpPMALIMIO,

MMpCACTAaBJICHHYIO B Ta6nnuax, Ha auarpamMmax IJjis pCuIiCHusA
TCKCTOBBIX 3a41a4 U 3aJa4 U3 peaanoﬁ KHN3HHU
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Harnsgnas reomerpusi. 9 TTpsIMOYTObHbI Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH

@urypsl B IpOCTPAHCTBE napauIelIeInIes, MUpaMUy, IPU3MY, HWIUH]P, KOHYC, Iap, H300pasKaTh UX OT
Ky0, IpU3Ma, PYKHU, MOJIEJTMPOBAThL U3 OyMaru, MjiacTUJIWHA, IPOBOJIOKU U
MMAPaMHUIA, KOHYC, np. IIlpuBoAMTH MpUMeEPBI 00HEKTOB OKPYKAIOIIETO MUPA,
HATHHAP, HIap 1 UMeroNX (OpMbI HA3BAaHHBIX TEJL.
chepa. Hcnonb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb,
Hs0bpaenue OCHOBAaHUE, BBICOTA, PAANYC U AUAMETP, pa3BEPTKA.
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IPOCTPAaHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
AJTUHAPA U KOHYCA.
[IpakTruueckas padora
«Co3znanue monenein
MIPOCTPAHCTBEHHBIX
buryp».

IToustue 00BEMA;

€ IMHUITBI U3MEPCHHSI
o0Bbéma. O0bEM
PSIMOYTOJIEHOTO
napasuiesienumea,
Ky0a, popMyIibl
00bEMa

N3yuaTh, UCIIONB3Ys IKCIIEPUMEHT, HAOIIOICHUE, U3MEPCHHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BLIAABJIATH CXOJACTBA U PA3JINYHUSA:
MEXK]ly TUPaMUJION U TPU3MOI; MEXKAY HWJIUHAPOM, KOHYCOM U
1apOM.

Pacno3naBath pa3BEPTKU Mapajuiesenurena, Kyoa, Mpu3Msl,
MUpaMUJIbl, KOHYCa, IUWIMHApPA; KOHCTPYHUPOBATH JaHHBIC
TeJIa U3 Pa3BEPTOK, CO3/1aBATh UX MOJICIIH.

Co3naBath MoJeJM TIPOCTPAaHCTBEHHBbIX (Guryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUJIMHA U JP.)

N3mepsaTs Ha MoAesIX: TJTMHBI pEOEp MHOTOTPAaHHUKOB,
JAaMETp 1apa.

BoiBoauth hopmyary o0bEMa IPSIMOYTOIEHOTO
napasuielienunesa.

Boruuciasats no gpopmysaMm: 00bEM MPSIMOYTOIHHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh SAMHUIIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABJICHHBIX U3 KyOOB,
napasuielIenUNe0B; pelaTh 3a1a44 C peabHbIMU JIAHHBIMU
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[loBTOpEeHue, 06001ICHNE,

CHUCTCMAaTHU3al s

20

[ToBTOpEHUE
OCHOBHBIX IIOHSITUHN U
METOJIOB KypCOB 5 U 6
KJ1aCCOB, 0000IIIeHE
W CHCTEMaTH3aIs
3HAHUM

BopIuucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
HaTypaJbHBIE, LIEJIbIE, TOJIOKUTEIIBHBIE U OTPULIATEIbHBIE
4ucIa, OOBIKHOBEHHBIE U JACCATUUYHBIC JPOOH, BHIMOIHATh
npeoOpa30BaHUs YUCEN U BbIPAKECHUI.

BbiOupatb cnocod CpaBHEHHS YHCEN, BBIYUCICHH,
NPUMEHSITh CBOMCTBA apuU(PMETUYECKUX JICUCTBUIM
JUISL PaMOHAIN3AMU BEIYUCIIEHUN.

Pemarsb 3a5aum U3 peanbHON )KU3HU, IPUMEHSITH
MaTeMaTH4eCKHe 3HAHMS I pEelIeHUs 3a]1a4 U3 APYTHUX
MPEIMETOB.

Pemars 3amaum pasHbIMH  CHOCO0AMH, CPABHHUBATD,

BbIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4H.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMBIX JICHCTBUN U
CaMOIPOBEPKY PE3yJIbTaTa BHIUUCICHUN

OBLIEE KOJIMYECTBO
YACOB I1O0
[TPOI PAMME

170
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®EJIEPAJIBHAS PABOYAS IMPOI'PAMMA YYEGBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

AnreOpa sSBIsieTCA OAHUM U3 OTIOPHBIX KYPCOB OCHOBHOT'O 0O0IIIEro 00pa30BaHUs:
OHa 00eCneYMBACT M3YYCHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK U
T'YMaHUTAPHOTO IUKIIOB, €€ OCBOECHUE HEOOXOAUMO JJIsl IPOJOJDKEHUs 00pa3oBaHus U
B TOBCEJHEBHOM >XM3HU. Pa3zBuTHe y OOydYarOmMXCs HAYYHBIX MPEICTABICHUNA O
MPOUCXOXKJIECHUM M CYIIHOCTH aireOpanyeckux aOCTpakiuii, croco0e OTpa)KeHUs
MaTeMaTHYECKOW HAyKOW SIBIICHMM U TPOIIECCOB B NPUPOJE U OOIIECTBE, POJH
MaTEMaTUYECKOT0 MOJICTUPOBAHUS B HAyYHOM MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET
(bOopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KaU€CTB MBIIUICHUS, HEOOXOAUMBIX JIJIsI
ajanTalid B COBPEMEHHOM IM(dpoBoM obO1miecTBe. M3ydueHue anreOpbl oOecriedynuBaeT
pa3BUTHE yMEHHUSI HaOI0aTh, CPaBHUBAThb, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JNEUCTBUS W BBIBOJBI, (GOpMYIHpoBaTh yTBepKIaeHUs. OcBoeHHE Kypca anreOpsl
o0ecrieunBaeT pa3BUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaIOIIMXCS: OHU HCIOJIB3YIOT
JNEyKTUBHbIE W WHAYKTUBHBIE pACCYyXJEHHUs, OO0O0OIIEHWE U KOHKPETHU3ALHUIO,
abctparupoBanne u aHanorutro. OOyueHuwe anrebpe mpearnoiaracT 3HAYUTEIbHBIN
00BEM CaMOCTOSITENIbHON JEATEIBHOCTU OO0YYalOlUXCs, MOATOMY CaMOCTOSITEIbHOE
pelIeHne 3aa4 SBISETCS peaiu3alend 1eaTeIbHOCTHOTO IPUHIUIIA 00yUEHHUS.

B crpykType mporpamMmmbl yueOHOTo Kypca «Amnredpa» Juisi OCHOBHOTO OOIIETo
00pa3oBaHMsl OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE JIMHUU:
«Yucna W BBIUMCICHUS», «AJNreOpanyeckue  BbIpaXeHUs», «YpPaBHEHUS W
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3THUX coJepKaTelbHO-METOAUYECKUX JTUHUN
pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET M3YUYEHHs Kypca, B3aUMOJACHCTBYS C APYTrUMU
ero JuHUSAMU. B xome wu3ydeHus y4eOHOro Kypca OOyYaromuMcs MPUXOIUTCS
JIOTUYECKU PaCCyX aTh, UCMOJb30BATh TEOPETUKO-MHOKECTBEHHBIN 53bIK. B CBsI3U ¢
ATUM B MporpamMmy ydeOHOro Kypca «Airedpay BKIHOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3leliaXx MaTeMaTHYeCKOro OOpa3oBaHUSI H
CIOCOOCTBYIOIINE OBJIAJICHUIO OOyJarOIMMUCS OCHOB YHUBEPCAIBHOTO
MaTteMaTu4eckoro si3bika. ColeprKaTrebHOW U CTPYKTYPHOU OCOOEHHOCTBIO y4eOHOTO
Kypca « AnreOpay sIBISICTCS] €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanve muHUKA «Yucia U BEIYUCIEHUS» CIY>KUT OCHOBOW JIJIsi JJaJbHEUILIETO
U3YYCHUSI MATEMaTHKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOYyYaIOIMUXCSA JIOTHYECKOTO
MBIIJICHUs, (OPMHUPOBAHUIO YMEHUS TOJb30BAThCS  ANTOPUTMAMHU, a TaKKe
NPUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX MJi TOBCEAHEBHOM KU3HHU.
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Pa3ButTHe MOHATHSA O 4YMCIIe HA YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUSI CBS3aHO C
paIMOHAIBHBIMUA M UPPAlMOHATBHBIMHA YHCIIaMH, ()OPMHUPOBAHUEM TPEICTABICHUNA O
JNEUCTBUTEILHOM 4YHUCJE. 3aBEpIICHHE OCBOCHMS YHUCIOBOM JIMHWUA OTHECEHO K
cpeaHeMy oOI1eMy 00pa3oBaHMIO.

ConepxaHue JIByX ainreOpandyeckux JUHUM — «ANreOpanyecKkue BBIPAKCHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOIIUXCS
MaTE€MaTUYeCKOro ammapara, HeoOXOJMMOIro Il pEIIeHHs 3aJad MaTEeMaTUKH,
CMEXHBIX MPEIMETOB U MPaKTUKO-OPHUEHTHPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3zoBaHusi y4eOHBIM MaTepuall TPYNIUPYETCS BOKPYT pPallMOHAIBHBIX
BBIpDOKECHUI. AJreOpa JEMOHCTPUPYET 3HAYEHUE MATEMaTUKH Kak s3blKa s
NOCTPOEHUSI MATEMAaTHYECKUX MOJIEJICH, OMMCAHMS MPOLECCOB U SIBICHUN PEaJbHOIO
mupa. B 3amaum oOydeHust anreOpe BXOJAT TaKkKe JajbHEHIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIJICHUSI, HEOOXOAMMOT0, B YaCTHOCTH, JIJII OCBOEHHUSI Kypca
nH(pOpMAaTHKHU, U OBJIaJICHUE HaBBIKAaMU JACAYKTUBHBIX paccyxaeHuil. [Ipeobpa3zoBanue
CUMBOJIBHBIX ()OpM  CHOCOOCTBYET pPa3BUTHUIO BOOOpakKeHUs, CIOCOOHOCTEM K
MaTeMaTU4ECKOMY TBOPYECTBY.

Conepxxanue (QyHKIIMOHAIBHO-TPAPUUYECKON JMHUM HAIEJICHO Ha TMOJIyYCHHE
0o0yJarouMMucs 3HaHUM O (PYHKIUAX KaK BaKHEWIEW MaTeMaTHYECKON MOAeNd s
OMMCAHUS U HCCIECIOBAaHUS PA3HOOOpPA3HBIX MPOLIECCOB M SIBICHUW B MPUPOJE U
obmectBe. M3ydyeHne marepuana COCOOCTBYET Pa3BUTHIO y OOYYarOUIUXCS YMEHUS
UCIIOJIb30BATh PA3JIMYHbBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MAaTEMATUKU — CIIOBECHBIE,
CHUMBOJIMYECKHUE, rpaduuecKkue, BHOCUT BKJIaJ B (POpMUPOBAHUE TTPEACTABICHUM O POIU
MaTEMAaTHKH B Pa3BUTHUHU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7-9 Kiaccax m3ydaeTcsi yueOHBIN Kype «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pasleiibl cojepxkanusa: «Yucina u
BBIUKCIICHUS», «ANTreOpandeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA,
«DyHKIAW.

OOmiee YMUCIO YacoB, PEKOMEHJOBAHHBIX JUIA HW3Y4YeHHMs] Yy4eOHOTO Kypca
«Anrebpay», — 306 yacoB: B 7 kimacce — 102 gaca (3 gyaca B Heaemo), B 8 kinacce — 102
yaca (3 Jaca B Heziento), B 9 kinacce — 102 yaca (3 yaca B HEJIEIIO).

COJEPXXAHUME OBYUYEHUA

7 KITACC YucJia v BIYMCJICHUS

Jpobu OOBIKHOBEHHBIE U ACCATHYHbIE, IEPEX0]T OT OAHOU (HOPMBI 3amucu Apodeit
K gapyroi. IloHsiTME panMOHAIBHOIO 4YHWCJA, 3alliCh, CPAaBHEHHUE, YIOPSAOYMBAHUE
palMoHANbHBIX unced. ApupMeTHdyecKhe ACWCTBUA C PAlUOHATBHBIMU YHUCIAMU.
Pemenue 3anay u3 peaabHON NPAKTUKY HAa YaCTH, HA APOOU.
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CreneHp ¢ HaTypalbHbIM [IOKA3aTeJeM: OINpeEJeNIeHue, MpeoOpa3oBaHUE
BBIPDAKEHHI HA OCHOBE ONPEIEICHUS, 3aluCh OOJbIIMX 4Yucesl. [IpoueHThl, 3ammch
NPOIEHTOB B BHJIE ApoOM M JIpoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 3a7aud Ha
IPOLEHTHI, pELICHHUE 3a/1a4 U3 pPealbHON IMPAKTUKH.

[IpumeHeHrne MPU3HAKOB AECIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATypaJbHBIX
YHUCenl.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHas! MPONOPLHOHAIBHOCTH.
AsreOpandeckue BbIPAKEHUS

IlepemeHHbIE, YUCIOBOE 3HAUYEHUE BBIPAXKEHUSI C MepeMeHHOH. JlomycTumble
3HaueHusd nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTHM MEXKIY BEJIMYMHAMU B BUJC
dopmynbl. Beruucnenuss no ¢opmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHU,
TOKJIECTBEHHO PAaBHbIE BBIPAXKECHUS, IPaBUiIa MpeoOpa3oBaHUs CyMM U NPOU3BEACHUM,
IPaBUJIAa PACKPBITHUSI CKOOOK U MPUBEACHUS MOTOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIJIEM.

OpnHounenel M MHOrowieHsl. CreneHb MHOrowieHa. ClOXKEHWE, BBIYUTAHUE,
YMHOKEHHE MHOTO4WIEHOB. DOpMysbl COKPAIIEHHOTO YMHOKEHHMS: KBaJpaT CyMMBbI H
KBaJpar pazHocTtu. Popmysna pa3HOCTH KBaAparoB. Pa3ioikeHrne MHOrOYJIEHOB Ha
MHOKHUTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpPEeHb YpaBHEHHMs, TMpaBuUjia NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIluHeiHOEe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
YPAaBHEHMS, PEIICHHUE JIMHEWHBIX ypaBHEHUW. COCTAaBIEHUE YpPaBHEHUU IO YCIIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHUM.

JIluHeliHOe ypaBHEHHE C JABYMs IEpeMEHHbIMM U ero rpadpuk. Cucrema ABYX
JMHENHBIX YpaBHEHUHN C IBYMsI IEpeMEHHBIMU. Perenue cucreM ypaBHEHUN CIOCOO0M
MOACTAaHOBKH. I [puMepsI peleHnst TEKCTOBBIX 3a/1a4 ¢ TOMOLIBI0 CUCTEM YPABHEHHM.

DyHKIUU

Koopaunara touku Ha npsiMoil. UHCIIOBBIE MPOMEXKYTKH. PaccrosiHne Mexnmy
JIBYMSI TOYKaMU KOOPJIMHATHOW MPSIMOM.

[IpssmoyronbHast cuctema koopaunatr, ocu OX u Oy. AGciucca U OpAMHATA TOYKU
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3agaHHBIX (QopMynamu. UTeHue
rpagukoB peanbHbIX 3aBucuMocteil. [lonstue dynkuuu. ['paduk Pynkiuu. CpolicTBa
bynaknuii. Jluneitnas yukius, e€ rpaduk. I'paduk dbynxkumm y = |x|. ['paduaeckoe
pelLIeHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.
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8 KJIACC Yucia u BLIYMCJIEHUSA

KBanpatuslit kopenb u3 uucia. [lonstue o6 uppanuoHaibHOM yncie. JlecaTuunbie
NPUOIMKCHUST HUppallMOHANIBHBIX Yuced. CBoWCTBAa apu(PMETHUECKUX KBaJAPATHBIX
KOpHEH M X MPUMEHEHHUE K TPEoOPa30BAHUIO YUCITOBBIX BEIPAKCHUN U BEIYMCIICHUSIM.
JIeMCTBUTENBHBIC YHCIIA.

Crenens ¢ OCJIbIM IIOKA3aTCIICM U ¢€ CBOMCTBA. CTaH,ZIapTHaSI 3aIIMCh 4YHClia.

AsredOpanveckue BbIPAKEHUS

KBagpaTHbIil TpEXUJIEH, pa3IoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIU.

AnreOpandeckas Apoos. OCHOBHOE CBOMCTBO ajireOpandeckoil qpodu. CrioxeHue,
BBIYMTAHUE, YMHOXEHHE, [IeJiecHue anredpandeckux JpoOeil. ParnuonanbHbIe
BBIpAKEHUS U UX MPE0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBanmpatHoe ypaBHeHue, popMmysia KOpHEW KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHeHUN, CBOISIINXCS K JIMHEMHBIM U KBaApaTHbIM. [Ipocrenimme
JTPOOHO-pallMOHATBHBIC YPABHEHHUSI.

I'paduueckass uHTEpnpeTans ypaBHEHUH C JABYMSI MEPEMEHHBIMHM M CHUCTEM
JMHEWHBIX YpPaBHEHUMM C JAByMsA NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEMHBIX YPABHEHUH C IByMS [IEPEMEHHBIMU.

Petienre TekCTOBBIX 3a7a4 anreOpandecKuM CrocoOoM.

HucnoBble HEpPaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUIBHOCTD HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM nepeMeHHON. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOU NEPEMEHHOM.

DOyHKIMHA

[Tonsitne dyukmuu. OOIACTh OMpenesieHuss U MHOXECTBO 3HAUCHUM (PYHKIUH.
CrnocoOsbI 3aanust QyHKIMIA.

I'padux pynkmu. Yrenue cBoiicTB PyHkuu no e€ rpaduky. Ilpumeps! rpadukon
GYHKINNA, OTpaXKaIOIIUX PeaTbHbIE MPOIECCHI.

ODyYHKIMK, ONUCHIBAIOIIHUE TPSIMYI0O HW  OOpaTHYIO  IPOIMOPIIMOHAIBHEIC
3aBUCUMOCTH, WX Tpaduku. DyHKmuH Y Xy =xy =Vx, Y=|x|. T'paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KITACC Yncia 1 BbIYMCTICHUS

PanmonanpHple 4YKcla, HMpPpALMOHAIBHBIE YHUCIIA, KOHEUHblE U OECKOHEYHbIE
JeCATUYHBIE TpoOU. MHOXECTBO JIEUCTBUTENbHBIX YMCEN, IEUCTBUTENIbHBIC YUCTA KaK
OeCKOHEUHbIE JECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHOYKECTBOM JIEVCTBUTEIIBHBIX YUCET U KOOPANHATHOU MPSAMOM.
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CpaBHeHHME  NI€UCTBHUTENIbHBIX  4HCEN, apuPMeTUUYeCKue  JeHCTBUS C
JNEUCTBUTEILHBIMU YHUCIIAMHU.

Pa3smepsl OOBEKTOB OKpYXAIOUIETO0 MHPA, JUIMTENBHOCTh MPOLECCOB B
OKPY’KaIoIEM MHUpE.

[Tpubnu>x€HHOE 3HAYEHWE BEJIMYMHBI, TOYHOCTb NpHOIMxKeHus. OKpyrieHue
yucen. [Ipukuaka u orieHKa pe3ynbTaToOB BBIUYMCICHUH.

YP ABHCHHUSI U HEPABCHCTBA

JIuneniHOoe ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K IUHEUHBIM.

KBampatHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIMXCS K KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHHss ypaBHEHUM TPETbed W 4YETBEPTOU
CTENEHEN Pa3I0)KEHUEM HA MHOKHUTEIIH.

Pemenune npoOHO-palMOHaiIbHBIX ypaBHEHUM. PelleHne TEKCTOBBIX 3aaay
anreOpanyeckuM METOIOM.

VYpaBHeHue C JByMs INepeMeHHbIMU M ero rpa¢uk. PemieHue cucrem AByX
JIMHEWHBIX ypaBHEHUW C IBYMs IIEpEMEHHBIMU. PemeHue cucrem AByX YpaBHEHUH,
OIHO U3 KOTOPBIX JHMHEHHOEe, a Jpyroe — BTOpol cTeneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenuie TEKCTOBBIX 3a/1a4 aare0OpanyeckuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne snMHEWHBIX HEPABEHCTB € OJHOM mHepeMeHHOM. PemeHne cucrem
JIMHEWHBIX HEPABEHCTB ¢ OJHOM nepemeHHON. KBanpaTHeie HepaBeHcTBa. ['paduueckas
UHTEpIIpETaLys HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKIMHA
KBagpatuunas ¢ysknus, e€ rpaduk u cBoictBa. [lapabona, KoopaMHATHI
BEPIIMHBI 1TapabOJIbl, 0Ch CHMMETPHH ITapadOJIbI.

)

U X CBOUCTBA.

YucioBble M0C/1€10BaTEILHOCTH M MIPOIPECCUH

[loHdATHE YMCIOBOM NOCNENOBATENBHOCTH. 3aJaHUE  MOCIEAOBATEIBbHOCTH
peKyppeHTHO# dopmMyInoi u Hopmysoi N-ro YieHa.

Apudmernueckas U reoMmeTrpuueckas mporpeccuud. PopMynbl N-TO  4jeHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpecCuii, CyYMMbI IEPBBIX N YJICHOB.

N300paxkeHne 4jaeHOB apu(PMETHUECKON U T€OMETPUUYECKON MPOrpeccuii ToukaMu
Ha KOOpPJWHATHOM TIJIOCKOCTH. JIMHEHWHBIM M SKCHOHEHIMAIbHBIM pocT. CIIOKHBIE
IIPOLICHTHI.
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INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yJIbTAaThl OCBOEHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
oOyuenus B 7 kiaacce: Yucia 1 BbIYHCIEHHUS

BbInonHATE, coueTast yCTHbIE U TUCbMEHHBIE TPUEMBI, apU(PMETUUECKUE TEHCTBUS
C pallMOHAIbHBIMH YUCIIAMHU.

HaxoauTh 3HaYeHUs YUCIOBBIX BBHIPAKEHUH, TPUMEHSATh pa3HOOOpa3HbIE CIIOCOObI
U NPUEMBI BBIYUCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUM, COIEpKAIUX OOBIKHOBEHHbIE
U JIECATUYHBIE IpOOH.

[lepexoauTe OT OAHOW (OPMBI 3alMUCU YHCEN K JApyrod (mpeoOpa3oBbIBATH
JECATHYHYIO IPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBATH U YIOPSAIOYNBATH PAIMOHAIBHBIE YUCIA.

OKpyIJIsITh yncna.

BpINONHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN, OLIEHKY 3HAY€HUUN
YUCJIOBBIX BbIp@XKCHUN. BBIMOJHATE JEHUCTBUSL CO CTENEHSMH C HaTypajlbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsATh MpPU3HAKK AETUMOCTH, Pa3I0KEHUE HA MHOXKHUTEIN HATypaIbHBIX
qyuces.

Pemats npakTUKO-OpUEHTUPOBAHHBIC 3a7]a4H, CBSA3aHHbBIEC C OTHOIIIEHUEM BEJIUYHH,
MPONOPUUOHAIBHOCTBIO BEJIWYMH, MPOLIEHTaMHU, HMHTEPIPETUPOBATH
pe3yJbTaThl pEUICHUA 3a7a4 C YYETOM OTPAaHUYEHHUI, CB3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvyecKue BbIPAKEHUSA

Hcnonp3oBaTh anreOpanyeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, TPUMEHSTh €€ B
IPOLIECCE OCBOCHUS Y4eOHOr0 MaTepuania.

Haxomuth 3HaueHWs OYKBEHHBIX BBIpOKCHUNW TIpH 33J@aHHBIX 3HAYCHUSAX
MIePEMEHHBIX.

BrimonasaTh TipeoOpa3oBaHus 1EJIOTO BBIPAKEHWUS B MHOTOYJICH MPHUBEACHUEM
MOJTOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.

BBITIONMTHATE YMHOKEHHE OJJHOWICHAa HA MHOTOWIEH U MHOTOYJICHA HA MHOTOYJIEH,
IPUMEHSTH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCymIecTBIATh Pa3i0KEeHNE MHOTOWICHOB HA MHOXKHTEIH C IIOMOIIBIO BEIHECCHHUS
3a CKOOKH OOIIET0 MHOXKHTEIIS, TPYIITUPOBKH ClIaraeMbIX, MpuMeHeHus Gpopmy
COKpAIICHHOI0 YMHOXEHHUSL.

[TpumeHsITh PeoOpa3oBaHUsT MHOTOWICHOB JJISi PEUICHHS Pa3IUYHBIX 3a1ad W3
MaTEeMaTHKH, CMEKHBIX TIPEMETOB, U3 PEATbHOU MPAKTUKU.
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Hcnonbs30BaTh CBOWCTBA CTENEHEM C HATypaJbHBIMU IOKa3aTesIMM  JUIS
npeoOpa3oBaHus BEIpAXKCHU. Y paBHeHUs] U HEPABEHCTBA

Pemare nuHEVHBIE ypaBHEHHMs C OJHOW IIEPEMEHHOM, IIPUMEHSSA IIpaBUia
IIepexo/1a OT UCXOAHOTO YPAaBHEHMUS K PABHOCWIBHOMY eMy. lIpoBepsTs, sBusercs iau
YKCIJIO KOPHEM YPAaBHEHHSI.

[IpumensTh Tpaduyeckue METOJbl MpPU PEIICHUU JIMHEHHBIX YpPaBHEHUH U HX
CUCTEM.

[TonGupath mpUMepsl Nap YHCE, SIBISIIOIIUXCS PEIICHHEM JTUHEWMHOTO YpaBHEHUS
C ABYMsI IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOHN IJIOCKOCTU TpaduK JIMHEWHOTO YpPaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YACh I'PpaUKOM, IPUBOJUTH IPUMEPHI PELICHHS YPABHEHMUS.

Pemare cucremsl ByX JMHEWHBIX YPaBHEHMH C JIByMsl IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBiaTe U pelIaTh JUHEMHOE YPABHEHNUE WIM CUCTEMY JMHEHWHBIX YPABHECHHM
[0 YCIIOBUIO 33Ja4d, WHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJ1a4u
IIOJIyYEHHBIN PE3ysbTar.

DOyHKIMHA

N306paxaTh Ha KOOPJUHATHON NPSAMOI TOUKH, COOTBETCTBYIOUIUE 3aJaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aMCHIBATh YHCIIOBBIE IPOMEXYTKH Ha
are0panvyecKoM SI3bIKE.

OTmeudaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpa@uku TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuckIBaTh ¢ TOMOUIBIO (PYHKIIMI N3BECTHBIE 3aBUCUMOCTH MEKy BEJIMUNHAMM:
CKOpOCTb, BpPEMS, PACCTOSIHUE, LI€HA, KOJUYECTBO, CTOMMOCTb, IMPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTh 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rTpaduueckuii crmocod MNPENCTaBICHUS U aHaidu3a HHQpOpMaIuH,
U3BJIEKaTh U WMHTEPHPETUPOBATH MH(OpMALUIO U3 TPaQUKOB peanbHBIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeameTHBIC pPE3yNbTaThl OCBOCHUS MPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce:

Yucia ¥ BIYHCICHUSA

Hcnonbs30BaTh Ha4aJIbHBIE NPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHCEI
JUIsL CPaBHEHMS, OKPYIJIEHMsI M BBIYMCIECHUH, H300pakaTh AEMCTBUTEIbHBIE 4YHCIIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.
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[IpumeHaTy TOHATHE apU(METUYECKOTO  KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJpaTHbIE KOPHHU, HCIOJIB3YySl TPU HEOOXOJUMOCTH KaIbKYJISITOP, BBIMOJHATH
npeoOpa3oBaHus BBIPAKECHHM, COAEPKAIINX KBaJApaTHbIE KOPHU, MCTOIB3Yys CBOHCTBA
KOpPHEHU.

Hcnonb30BaTh 3anucu OOJBIINX U MAJIBIX YUCEI C TOMOIIBIO ACCATUYHBIX ApoOei
u creneHen uncna 10. Anredpandeckue BbIpaKeHUsI

HpI/IMCHHTB IOHATHUC CTCIICHHU C I CJIBIM I10Ka3aTCJICM, BBIIIOJIHATDH HpeO6p8,30BaHI/ISI
BBIpa)I(CHI/Iﬁ, COACPIKAIUX CTCIICHU C TCJIBIM ITIOKA3aTCJICM.

BBINONMHATE TOXJIECTBEHHBbIE NpeoOpa3oBaHUs pallMOHANbHBIX BBIpAXKEHUI Ha
OCHOBE MPAaBWJI ACHCTBUI HaJ MHOTOYJIEHAMU U alreOpandyecKuMu ApoOsimMu.
PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaATh npeoOpa3oBaHMs BBIPAXKEHUM I PELICHUS Pa3jIMYHbIX 337a4 U3
MaTE€MaTUKU, CMEXKHBIX IIPEAMETOB, U3 PEAIbHON IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiare nuHEHHBIE, KBaJApaTHbIE YPABHEHUS W palHUOHAIBHBIC YpPaBHEHMUS,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBoauTh mpoCTENIINE UCCIETOBAHUS YPAaBHEHUM W CHCTEM YPaBHEHHWH, B TOM
Yyucjie ¢ TMpUMEHEHHeM Tpaduueckux MpeACTaBICHUN (yCTaHABIMBATh, WMEET JIH
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTh OT clioBeCHON (HOPMYIUPOBKHU 3a/laul K €€ anreOpanveckoil Mojienun
C MOMOILBIO COCTABJICHUSI YPABHECHUS WIIM CUCTEMBbl YPABHEHUM, HHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1a41 MMOJyYECHHBIN pe3yJIbTar.

[IpuMeHSITs CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJHON IMEPEeMEHHOM W MX CHUCTEMBI, JaBaTh I'paduuecKyro
WJUTFOCTPALAI0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[ToHumaTh W WCHOJIB30BaTh (PYHKIMOHAJIBHBIC TOHATUS W SI3bIK (TEPMUHBI,
CUMBOJIMYECKHME O0O3HAUYEHMS), ONpENeNsITh 3HaueHHe (YHKUUM IO 3HAYEHUIO
apryMeHTa, OMNpeNeNsITh CBoHcTBa (QyHKIuu 1o e€ rpaduky. Crpouth Trpaduxu

AJIEMEHTApPHBIX (PYHKITUI BUA:
* 2 3
=—,y=x%°y=x°,y=+x, y=|x . .
y=x7 Y y=x y=| I, OTHCHIBATh CBOMCTBA YUCIOBON (DYyHKITUN
o e€ rpaduky.

[IpeameTHbIC pE3yabTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:
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YucJia 1 BBIYUCIEHUS

CpaBHMBATH ¥ YHOPSAOUYMBATH PAllMOHAIBHBIE U UPPALlMOHAIBHBIE YUCTIA.

BreimonaaTe apudmerndeckue MEWCTBHS C PAMOHATBHBIMU YHCIAMHU, COYeTas
YCTHBIE W TIUCHbMEHHBIE NPUEMBI, BBITOJIHATh BBIYUCICHUS C HPPALMOHATBHBIMU
YHUCJIAMH.

Haxonuth 3HauYeHUs CTENEHEW C LEJIbIMM MOKA3aTeNIsIMA M KOPHEH, BBIYMCISATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEMCTBUTENIbHBIC  YKCIIA, BBINOJHATh NPUKHUIKY  Pe3ysbTara
BBIUHCJICHUH, OLICHKY YUCJIOBBIX BHIPAKCHUH.

YpaBHeHNs U HEPaBEeHCTBA

PemaTe JIMHEWHBIE W KBaJpaTHbIE ypaBHEHUS, YPABHEHUS, CBOIAIIMECS K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucteMbl IByX JUHEHHBIX YPaBHEHHUI C JBYMSI IEPEMEHHBIMH M CHCTEMBbI
JIBYX YpaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pematb TeKCTOBBIE 3a7jaun alreOpanyeckuM CIocoOOM € MOMOUIbIO COCTABICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE MCCIEAOBAHNS YPAaBHEHUN U CUCTEM YPaBHEHHUW, B TOM
Yyuclie € MPUMEHEHUWEM TIpauuecKux MpeACTaBICHU (yCTaHABIMBATh, UMEET JIH
yYpaBHEHUE WM CUCTEMA YPABHEHUM PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp nuHeliHble HEPaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, N300paxaTh pelIeHUe
HEPaBEHCTB Ha YMCJIOBOM NPSIMOiA, 3alIMCHIBATh PEIIEHNE C IOMOLIBIO CHMBOJIOB.

Pemate cuctemMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIHOYAIOLIUE
KBaJJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
IPSIMOiA, 3aIIUCBHIBATh PEIIEHNE C TIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a4a4.

DOyHKIUN
Pacrnio3naBathp (GYHKIIMM ~ U3YYEHHBIX BHJIOB. IToka3wIBaTh
CXEMaTHYECKHU PACTIOIOKEHNE HAa KOOPIANHATHOM TNIOCKOCTH TpaduKkoB HyHKIIUN BUJIA:

£
Yy = ’&xry= ﬁx+b,y=;’y=ax2+bx+C, y= x39 y= ‘\/E, y=|x|B

3aBUCUMOCTH OT 3HaueHUN KOA(D(PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth u u300paXkaTh CXEMATHYECKH TpaQUKA KBaJpaTUUYHBIX (DYHKIUH,
OTHCHIBATH CBOWMCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBaTe KkBaapaTHuHyr0 (QyHKUHIO 1O (opmyse, NPUBOAUTH NPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucsi0BbIE MOC/I€I0BATEILHOCTH U MIPOrPecCUm
Pacnio3HaBaTh apuMeTHUECKYyI0 M T'€OMETPUYECKYIO MPOTPECCUM MPHU Pa3HBIX
croco0ax 3aJaHusl.
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BbInonHATE  BBIYMCIEHUS € MCNONb30BaHMEM  (GopMysl  N-rO  4ieHa
apu(MeTHIECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N3006paxaTs 4ieHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPUHATHOMN TJIOCKOCTH.

Pemate 3a1aum, CBSA3aHHBIE C YHMCIOBBIMH IIOCIEA0BATEIBHOCTMHU, B TOM YHCIIE
3aJaud M3 pealbHOM KM3HU (C HCMHOJB30BAaHUEM KalbKYJIATOpa, LHU(PPOBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE IIJNTAHUPOBAHMUE

7 KJIACC
HanmenoBanue paziena KoquuecTso OCHOBHOE OCHOBHBIE BU/IBI JICATEIIBHOCTH O0YyJarOIIUXCS
(TempI) Kypca 4acoB coaepKaHue
Yucia ¥ BBIYUCIIEHUS. 25 CucremMaTu3upoBaTh ¥ 000ramaThL 3HaAHUS 00
ParnmoHanbHbIe YKcia ITonsTue

pPalMOHAJILHOTO YHCJIA.
Apudmernueckue
JIICUCTBUSL C
paloHaJIbHBIMU
yuciamu. CpaBHEHHUE,
yIopsiI0YMBaHKE
palMOHATIBHBIX YUCEI.
CreneHn ¢
HaTypaJbHBIM
rokasarejieM. Perienne
OCHOBHBIX 3aJ1a4 Ha
IpOOH, TIPOIICHTHI M3
pEATbHOM MTPAKTUKHU.
[Ipu3Haku nemMocTH,
pa3IoKeHUs Ha
MHOKHUTEITN
HaTypaJIbHBIX YUCET.

OOBIKHOBEHHBIX U ICCATUYHBIX JIPOOSX.

CpaBHHMBATB H YIIOPSAI0YMBATH APOOH, TIPeOOPa30OBBIBAST
IPU HEOOXOIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHEBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHECUHYIO
JECATUIHYIO IPOOB.

IIpyMeHsATH pa3HO00pa3HbIe CIOCOOBI U MPUEMBI
BbIYMCJICHUS 3HAYCHUI APOOHBIX BbIPasKeHMH,

coziep Kaimx OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH: 3aMEHSATh
PU HEOOXOTUMOCTH JIECITUUHYIO APOOh OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JECATUYHOM, MPUBOIUTH BRIPAKEHNE K
dbopme, Hanboee YI0OHOM J1JIs BBIUMCIICHUM,
peo0pa3oBbIBAThH APOOHBIC BHIPAKECHUS HA YMHOKEHHUE U
JIeJICHUE ECITUYHBIX APO0e K ACUCTBUSIM C IIETbIMU
YUCIIAMH.

IpuBoaUTH YMCI0BbIE M OYKBEHHbIE MPUMEPHI CTCTICHU C
HATypaJbHBIM TIOKa3aTeeM, OOBSICHSS 3HAYCHUS OCHOBAHMSI
CTETICHU U TIOKa3aTessl CTENEHU, HAXOAUTh 3HAUCHUS
creneneli Buaa @’ (8 — 1000€e paMoOHAIBLHOE YHCIIO0, N —
HATypaJbHOE YUCJIO).
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PeanbHble
3aBucuMoOCTH. [Ipsimas
u oOpaTHas
IPONOPLUHUOHAIIBHOCTH

IlonuMaTh CcMBICH 3alMCH OOJBIIHX YHUCEI C IHOMOIIBIO
JNECATUYHBIX JIpo0Oeit u creneHeit yncia 10, npuMeHsITh UX
B peaJIbHBIX CUTYaIlUsIX.

IIprMeHATH NPU3HAKY JACIIUMOCTH, PA3JI0KECHUS Ha
MHOXHUTEIU HATyPAIbHBIX YUCET.

PemaThb 3aga4m Ha 4acTH, NIPOLICHTHI, MPOIOPLIMM, Ha
HaxO0XJIeHUE ApoOu (MPOLIEHTa) OT BEJIMUUHBI U

BEJIMYMHBI 110 €€ 1poOu (IPOLEHTY), ApoOu (IpOLEHTA),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JIPYTOM.

IIpuBoaUTH, pa30UpaTh, OLIEHUBATH PA3TUYHBIC PEIICHUS,
3alMCH PEIICHUN TEeKCTOBBIX 3a]1a4.

Pacno3HaBaTh M 00BSICHATH, ONUPASICh HA ONPEICICHUS,
IpsIMO MPONOPLUUOHAIBHBIE U 00PATHO MPONOPIUOHAIBHbBIE
3aBUCUMOCTH MEX1y BEIMYMHAMU; PUBOAUTH PUMeEPBI
ATUX 3aBUCUMOCTEHN U3 PEANbHOrO0 MHUpPA, U3 JPYTUX YUeOHbIX
IPEIMETOB.

PemaTh npakTHKO-OPUEHTUPOBAHHBIE 3aJ]a4H HA IpOOH,
IPOLEHTHI, MPSAMYIO U O0OPAaTHYIO MPONOPIHUOHATIBLHOCTH,
IPOIOPLIMH
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Anrebpandeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAXKEHUSI.
Ilepemennsle.
JlonmycTrmble 3HAUEHUS
MIEPEMEHHBIX.

DopMyJIbIL.

OgBaaneth aredpanyecko TEPMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHATH €€ B MPOIecCCe OCBOCHUS yueOHOT0 MaTepHara.
HaxoauTs 3HaueHMs1 OyKBEHHBIX BBIPAXKEHUN MTPU 3aJaHHBIX
3HAUYEHUSX OYKB; BBITIOJHATH BBIYUCICHUS IO POpMYyJIIaM.
BbInoaHATH TpeoOpa3oBaHus IEIOT0 BRIPAKCHUS B
MHOTOYJIEH MPUBEACHUEM MTOI00HBIX CIaraeMsiXx,
PACKpBITHEM CKOOOK. BBHINOJIHATH YMHOKEHHE OJHOUYJIEHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPKCHUMH,
pacKpbITUE CKOOOK 1
MIPUBEICHUE TTOT00HBIX
cnaraembix. CBoMCTBa
CTEIEHH C
HaTypaJlbHbIM
MOKa3aTeJIeM.
MHOTrO4JIEHBL.
Crnoxenue,
BBIYUTAHUE,
YMHOKEHUE
MHOT'OYJICHOB.
DopmyJIbl
COKpPAIIEHHOT'O
YMHOXKEHUS.
Paznoxxenune
MHOT'OYJICHOB Ha
MHOXHUTEN

Ha MHOTOWIECH U MHOTO4YJICHa Ha MHOTOYJICH, IPUMEHSATH
(dbopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBJIATH Pa3I0KeHUEe MHOTOYICHOB HA MHOXHUTEIH
MyTEM BBIHECCHHSI 32 CKOOKH 00IIIeT0 MHOXKHUTEIS,
IpUMEHEHUsT (POPMYJIBI pa3HOCTH KBaJpaToB, PopMy
COKPAIIEHHOI'0 YMHOEHHS.

IIpumensiTe npeoOpazoBaHUE MHOTOUYIEHOB ISl PELICHMUS
pa3IMYHBIX 33/1a4 W3 MaTeMaTHKH, CMEXKHBIX MPEAMETOB,
U3 peabHOM MPAKTUKHU.

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH
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ypaBHeHI/ISI U HCPpAaBCHCTBA

20

YpaBHeHue, IpaBUiIa
npeoOpa3oBaHus
yYpaBHEHMUH,
PaBHOCUIIBHOCTD
YpPaBHEHUM.
JIuHelHOE ypaBHEHUE

Pemarp iMHEHOE YpaBHEHUE C OHOM MIEPEMEHHOM,
NPUMEHSs] MPABUJIA TIEPEX0/Ia OT UCXOIHOTO YPABHEHUS K
paBHOCUIILHOMY eMy OoJiee mpoctoro Buaa. [IpoBepsTs,
ABJISIETCA JIU KOHKPETHOE YHUCJIO KOPHEM YPABHEHUSI.
IHoa0upaTs NpuMepkI ap Yuce, IBISIONIUXCS PEIICHUEM
JIMHEMHOTO YPABHEHUS C IByMS IEPEMEHHBIMU.

C OJTHOU MEPEMEHHOM,
pEIIEHNE JTUHENHBIX
ypaBHEHUH. Pemenne
3a/1a4 C MOMOULIBIO
YPaBHEHUM.

JIuHelHOEe ypaBHEHHE C
IBYMs [IEPEMEHHBIMU U
ero rpaduk. Cucrema
IBYX JINHENHBIX
YPaBHEHUM C ABYMs
NIEPEMEHHBIMHU

CTpouTh B KOOPAUHATHON MJIOCKOCTH rpauK JTMHEHHOTO
YPaBHEHHUS C ABYMs [IEPEMEHHBIMU; MOJIb3YSICh TPapuKOM,
NPUBOJAUTH IPUMeEPHI PELICHNS YPABHEHUS.

Haxoaurthb penieHne CUCTEMBI JIBYX JINHEMHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMH.

CocraBisTh U pemiaTh ypaBHEHHUE WM CUCTEMY
YPaBHEHUH IO YCIOBHUIO 33]1a4W, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4¥ ITOJyYEHHbIN

pe3yabpTar
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Koopaunatel u rpaduku.
OyHKIMH

24

Koopaunara Touku Ha
npssMou. Yuciossie
MIPOMEKYTKHU.
Paccrosnue mexny
JBYMS TOYKAMHU

KOOPAMHATHOM IIPSMOM.

[IpssmoyrospHas
cUCTEMa KOOpJIMHAT Ha
10ckocTh. [Ipumepsl
rpaduKOB, 3aJJaHHBIX
dbopmynamu.

N300paxaTh Ha KOOPIMHATHOW MPSIMOMN TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,

MHTEPBAJIbL; 3aMUCHIBATh UX HA AIreOpanveckoM si3bIKe.
OTMeuaTh B KOOPAMHATHOM IUVIOCKOCTH TOYKH 10
3aJIaHHBIM KOOpJIMHATaM; CTPOUTH IpauKu HECIOKHBIX
3aBHCHMOCTEH, 3aJJaHHBIX (JOpMyJIaMH, B TOM YHCTIE C
MOMOILBIO IU(PPOBBIX JJaboparopuil. [IpuMeHATDH, H3y4aTh
npenMylecTBa,

MHTEPNPETHPOBATH I'paduyecKuil criocoOd NpecTaBiICHUs U
aHann3a pa3HooOpa3HOM )KU3HEHHON MH(POPMALIUH.
OcBauBarb NOHATHE (PYHKIIMHU, OBJIA/IEBATh
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3snaBarth nuHelHy0 QyHKIM0 Y = kX + b,

Urenue rpadukos
peanbHBIX
3aBUCUMOCTEM.
[Tonsitue pyHKIUM.
I'padux byHkIMH.
CaoiicTBa (QyHKITUH.
JIuneitnas GyHKUIMS.
[TocTpoenue rpaduka
JTUHEWHON (PYHKITHH.
I'padux bynkumu
y=|x|

ONMCHIBATHL €€ CBOMCTBA B 3aBUCMMOCTH OT 3HAYECHUU
ko3 duimenTos K u b.

Crpontsh rpadguku JuHEeHHON QyHKIMH, QYHKIMH Y =| X |.
Hcnoab3oBaTh HU(pPOBBIE pecypChl 11 TOCTPOEHUS
rpad@ukoB QYHKIMI U U3yYEHUS UX CBOICTB.

ITpuBOAUTE pUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B pEAJIbHBIX
IIPOLIECCAX U SIBJICHUSX
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[loBTOpEeHue u 00001IEeHNE 6 [ToBTOpEHNUE BriOupaTh, IPUMEHATHh OLEHUBATH CNOCOOBI CPAaBHECHUS
OCHOBHBIX IIOHSATHH M | yucel, BBIYMCIIEHHUM, IpeoOpa30BaHUIl  BHIPAKEHMIA,
MCTOAOB  Kypca 7 | pemeHus ypaBHEHHIA.
Kacca, 0000IIEHNE | OcymecTBIATH CAMOKOHTPOIE BHITONHACMBIX ACHCTBHIL 1
SHaHH CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHuUi,
IIOCTPOEHHUM.
Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHMS IS PELICHUS 3a/1a49 U3 IPYTUX
IIPEIMETOB.
Pemars TekcTOBBIe 3aJayM, CPaABHUBaTh, BbLIOUPAThH
CIOCO0BI PELICHUS 3a1a41
OBLIEE KOJIMYECTBO 102
YACOB I1O0
[TPOTPAMME
8 KIIACC
HammeroBanwe pasaena  KoMHaecTso OCHOBHO® OcHOBHBIE BUBI AEATEIBHOCTA 00YHAIOIIUXCS
(Temel) Kypca 4acoB coAepKaHue
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Yuciia 1 BBIYUCIICHUS.
KBagpaTHbie KOpHU

15

KBanpaTHblii KOpeHb
u3 yncia. [lonstue 06
HpparmoHaIbHOM
yuciae. JlecsaTuaHbie
PUOIMHKEHUS
UppAMOHATBLHBIX
YuCell.

JlerCTBUTEbHBIC YUCIIA.

CpaBHeHue

,Z[GﬁCTBPITGJIBHBIX YUCCII.

YpaBHeHue BUAA X2
=a.

CaoiicTBa
apuPMETHIECKUX
KBaJpaTHBIX KOPHEM.
[IpeoOpazoBanue
YHCJIOBBIX BBIPAKCHUM,
COJZIEPIKaIITIX
KBaJIpaTHbIC KOPHU

D®opMyIHPOBATH OIpeieIeHHe KBAIPAaTHOTO KOPHS U3
qucIa, apupMETUIECKOro KBaAPaTHOrO KOpHs. IIpumMeHsATH
OIIEPALUIO U3BJICYEHUS KBAIPATHOIO KOPHS W3 YUCIIA,
UCIOJIb3YS ITPU HEOOXOIUMOCTH KAJbKYJIATOP.

OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JECATUYHBIMU IPOOSIMH.

CpaBHMBATB H YNOPSII0YMBATH PALIMOHAJIBHBIE U
VppalMOHAIbHBIE YKCIIA, 3aIIMCAHHBIE C IOMOIIBIO KBAIPATHBIX
KOpHEM.

HccaenoBaTh ypaBHEHHE X° = @&, HAXOAWTh TOYHBIC W
npuOIKEHHBIE KOpHH 1IpH @ > 0.

HcciienoBath cBOMCTBA KBaPAaTHBIX KOPHEU, POBOS

YU CJIOBBIE DKCIIEPUMEHTHI C HCTIOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEH; IPUMEHSTh UX JJIsl IPe0O0pa30BaHuUs BbIPAXKEHUIA.
BoInoJHATH Npeodpa3zoBaHus BbIPAXKEHUI, COAEPKAIINX
KBaJpaTHbIEC KOPHU. BbIpaxxaTh IepeMEHHBIE U3
reOMETPUYECKUX U Ppuznueckux Gopmyi. Berumeasatb

3HAYEHHUS BBIPAKECHH, COAEPKAIMX KBAPATHBIE KOPHH,
UCIIOJNIB3Ysl MPU HEOOXOAUMOCTH KAJIbKYJIATOP.
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Hcnoan3oBars B X0AcC pCIICHUA 3aaa4 3JICMCHTAPHBIC
MMpCACTaBJICHUSA, CBA3AHHBIC C HpI/I6JII/DKéHHI)IMI/I 3HA4YCHUAMHU
BCJIINYHH.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU

Yuciia ¥  BBIYMCIICHUA.
CreneHs ¢ 1eabEIM
MOKa3aTeJIEM

CremneHb ¢ LETbIM
MOKa3aTeJIeM.
CrangapTHas 3amuch
qHCla.

Pazmepsl 00beKTOB
OKPYXaIOIEro Mupa
(OT IEeMEHTapHBIX
YacTHI] 10
KOCMHUYECKHX
00BEKTOB),
JUTUTEIIBHOCTD
MPOIIECCOB B
OKPYXaIoIleM MHUPE.
CBoOMCTBA CTENIEHU C
IEJIBIM TTOKa3aTeIeM

DopMyJUPOBATH ONpeeJIeHUe CTEIIEHU C LIETbIM
[IOKa3aTeJIeM.

IIpencraBiasiTh 3anmuCh OOJBIINX U MaJIbIX YUCET B
cTanaapTHOM Bujae. CpaBHMBATh YKCIIA U BEJIMYUHBI,
3alMCaHHbIE C UCIIOJb30BaHueEM creneHu 10.
Hcnonb30BaTh 3anMCh YKCEN B CTAHIAPTHOM BUJIE IS
BBIPKEHUS pa3MEPOB 0OBEKTOB, ITTUTEIHHOCTU
IIPOIIECCOB B OKPYXKAIOIIIEM MUPE.

DopMyJIHPOBaATh, 32ANIMCHIBATH B CHMBOJIMYECKO# opme
Y MWJUTIOCTPUPOBATH IPMMEPAMM CBOMCTBA CTEIIEHU C
LIEJIBIM [10KAa3aTeJIeM.

IIpuMeHATHL CBOICTBA CTENIEHU ISl TpeoOpa3oBaHUs
BBIPAKECHUH, COJAEPKALINX CTENICHH C LEJIBIM [TOKA3aTEIEM.
BbInoOJIHATH 1eMCTBUA C YUCIIAMU, 3AITUCAHHBIMU B

CTaHJapTHOM BUje (YMHOXXECHHE, IeJICHNE, BO3BEICHHE B
CTCIICHb)
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Anrebpandeckue
BbIpakeHust. KBagpatHbiit
TPEXWIECH

KBazgpaTHbIil TpEXUIIEH.
Paznoxenune
KBaJpPaTHOTO

Pacno3naBaTh KBaapaTHBIA TPEXWIECH, YCTAHABIMBATD
BO3MOYKHOCTbB €T0 PA3JI0KEHUS Ha MHOKHUTEIIN.

PaCKJIaI[LIBaTL Ha MHOKHTCIN KBaHpaTHBIﬁ TpéX‘-IJIeH C
HCOTPHULATCIIbHBIM TUCKPUMHUHAHTOM

TpEXWIeHa Ha
MHOXHUTEIU
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AnreOpanyeckue
BBIPKCHUSI.

Anrebpandeckas 1poob

15

Anrebpanyeckas
npo0sb. JlomycTumeie
3HAYCHUS
MEePEMEHHBIX,
BXOJIAIINX B
anreOpanyeckue
BbIpaxkeHus. OCHOBHOE
CBOWCTBO
anreOpanyecKou
npobu. CokparieHue
npobeit. Cnoxxenue,
BBIYUTAHHE,
YMHOKEHHE U JICTICHHUE
anreOpanyecKux
JpOOeid.
[IpeoOpazoBanue
BBIPAKECHUU,
coJiepKaIImx
anreOpanueckue apodu

3anuceiBaTh asireopanyeckue BoipaxkeHus. Haxoaqurb
00J1acTh OMpeeNieHUs] PAllMOHAIBHOTO BBIPAKECHUS.
BbInOJIHATH YKHCIIOBBIE MOJICTAHOBKY U BBIYMCJIATH 3HAUCHUE
JpoOu, B TOM YHUCJIE C TOMOIIBIO KAJIbKYJISTOPA.
®opMyJIMpPOBATH OCHOBHOE CBOMCTBO ayireOpandeckoi Apodu
U MPUMEHSITH €ro JJis rpeoOpazoBanus ipoOeii. BoInmoaHaTh
AeidcTBHA C anreOpandeckuMu apoosMu. [IpumensTh
npeoOpa3oBaHUsl BEIPAKEHUHN JJIsI pellieHus 3a/1ad. Beipaxars
nepemMenHsle u3 Gpopmys (hU3MUIECKUX, FEOMETPUUECKHUX,
OMUCHIBAIOIINX OBITOBBIE CUTYAIUH)
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YpaBHEHUs U HEPABEHCTBA.
KBazgpaTHble ypaBHEHUS

15

KBagpaTHoe
ypaBHeHue. HenomHoe

KBaJ[paTHOE YpaBHEHUE.

dopmyiia KOpHEN
KBaJIPaTHOTO
ypaBHeHUs. Teopema
Buera.

Pemenne ypaBHeHui,
CBOJSIIUXCSA K
KBaJIpaTHBIM.
IIpocreimue
JTpoOHOpaIMOHAJIbHBIC
YpaBHEHHUS.

PemieHne TeEKCTOBBIX
3a4a4 C TOMOIIbBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacno3naBaTh KBajpaTHbIC YpaBHEHUS.
3anuceiBaTh (POPMYJTy KOpHEN KBAJAPATHOTO YPaBHEHMUS;

pemiaTh KBa/JpaTHble YPABHEHHUS — TOJIHBIC U HETIOIHbIE.
IIpoBoauTHL MpocTeiiniue Uccaeq0BaHUs KBAIPATHBIX
YpPaBHECHUM.

PemiaTh ypaBHeHHs, CBOJISAIINECS K KBAIPATHBIM, C
MTOMOIIBIO MPe0Opa30BaHUM U 3aMEHOM IEPEMEHHOM.
HaouionaTh u aHATM3UPOBATDH CBSA3b MEXKIY KOPHSIMU U
Koa(puIeHTaMu KBaIpaTHOTO YPaBHEHUSI.
dopmyaupoBath TeopeMy Buera, a Takxke oOpaTHYIO
TEOpEeMY, IPUMEHSITh 3TH TEOPEMBI JIJIsl pEIlICHUs 3a/1a4.
Pemath TekCTOBBIE 3a1a4M AT€OPaNUECKUM CTIOCOOOM:
NEePEXOAUTh OT CIOBECHOU (POPMYIMPOBKHU YCIOBHS 337a4l K
anredpanyecKo MOJENH IMMyTEM COCTABJICHHS YPAaBHEHUS,
penaTh COCTaBJIEHHOE YpaBHEHUE; UHTEPIPETUPOBATH
pe3ynbTar.

3HAKOMUTBCS € UCTOPUEH Pa3BUTHUS aNreOpbl

71




denepanpHas padbouas mporpamma | Matematuka. 5—9 kmaccel (6a30BbIi YPOBEHB)

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHHI

13

JIunelinO€ ypaBHEHME C
JBYMsI IEPEMEHHBIMU,
ero rpauk, IpuMepsbl
pelIeHns ypaBHEHUN B
LEJIBIX YHACIIAX.
Pewenue cucreM aByx
JIMHEWHBIX YPaBHEHUN

Pacno3naBathp JiMHEWHbIE YPABHEHUS C IBYMS IEPEMEHHBIMU.
Crpontsh rpapuku TUHEHHBIX YpaBHEHUH, B TOM YHUCIIE
HCIO0JIb3YS HM(POBHIE PeCyPCHI.

PazanuaTth napamienbHble U MEPECEKAIOIIUECS MPSMbIE 10
WX YpaBHEHUSIM.

Pemiath cuctemsl IByX JTMHEWHBIX YPABHEHUN C IBYMSI
[IEPEMEHHBIMU IIOJICTAHOBKOU U CIIOKECHUEM.

C ABYMS IIEPEMEHHBIMU.
[Ipumepsl perenus
CHUCTEM HEJIMHEHHBIX
YPaBHEHUM C ABYMs
IIEPEMEHHBIMHU.
['padpuueckas
VHTEPIPETALNS
YPaBHEHHUS C ABYMSI
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C
JIByMsI TIEPEMEHHBIMHU.
Pemenne TekcToBBIX
3a/1a4 C MOMOUIBIO
CUCTEM YPaBHEHUH

Pemiarb mpocreimme CUCTEMBI, B KOTOPBIX OJHO U3
YPaBHEHUU HE SBIIACTCS JTUHEHHBIM.

IIpuBoauTth rpaguyecKy0 HHTEPIPETALUIO PELIEHUS
YPaBHEHMUS C ABYMs IIEPEMEHHBIMU U CUCTEM YPAaBHEHUN C
JIBYMsI [IEPEMEHHBIMH.

PemaTh TeKCTOBBIE 3a1aUM aITeOpandeCKUM CIIOCOOOM
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YpaBHEHUS U HEPABEHCTBA.
HepasencTtra

12

YucnoBble HEPABEHCTBA
Y UX CBOMCTBA.
HepaseHncTBo ¢ oqHOM
MIEPEMEHHOM.
JIuHelinble HEpAaBEHCTBA
C OHOM IIEPEMEHHOU U
ux pemenue. Cucremsl
JIMHEWHBIX HEPABEHCTB

@opmyaMpoBaTh  CBOMCTBAa  YHUCIOBBIX  HEPABEHCTB,

WUTFOCTPUPOBATh UX HAa KOOPAWHATHOM INPSMOM, J0KA3BIBATH
anreOpandecK.

IIpuMeHsATh CBOMCTBA HEPABEHCTB B XOJIE PEIICHUS 3a1ad.
Pemiarb nuHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300pakaTh pelIeHne HEPABEHCTBA HA YUCIIOBOW MPSMOM.
Pemarhb cucteMbl JIMHEHHBIX HEPABEHCTB, 300pakaTh
pelIeHrEe CUCTEMBI HEPABEHCTB HAa YHCIIOBOU MPSMOU

C OHOM IIEPEMEHHOU U
WX pEIICHUE.
N306paskenne penieHus
JIMHENHOTO
HEpPaBEHCTBA U UX
CHUCTEM Ha YHCIIOBOM
PSAMON
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OyHKINH.
OCHOBHBIE TOHATHS

[Tonsitue pyHKIMY.
OO6nacTp onpeesieHUs
Y MHOXECTBO
3HaYCHUHN PYHKIINH.
Crioco0Obl 3a1aHus
bynkuumii. ['padux
¢ynkuun. CoiicTBa
GbyHKIUHU, UX
OTOOpaKEeHUE

Ha rpaduxe

Hcnonp3oBaTh PyHKIMOHAIBHYIO TEPMUHOJIOTHIO U
CHMBOJIHKY.

BoruucjaaTs 3Hayenust GyHKIWNA, 3aaHHBIX (HOopMyaMu
(mpu  HEOOXOIMMOCTH  HCHOJB30BaTh  KAaJIbKYJSTOP);
COCTABJISITH TA0JIMIbI 3HAYEHUH QYHKINU.

Crpouts 1o TOYKaAM rpauku (PYHKIUH.
OnuceiBaTh CBOMCTBA (QYHKIMU HAa OCHOBE €€
rpauuecKoro npeacTaBICHUsI.

Hcnonb3oBaTh PyHKINOHAIBHYIO TEPMHUHOJIOTHIO U
CHMBOJIHKY.

HccnenoBath npumepsl rpaukoB, OTPAKAIOLIUX PealIbHbIE
Ipo1ECChI U siBNIcHUs. IIpuBOAMTL MpUMeEpPBbI ITPOIIECCOB U
SABJICHUH C 3aIaHHBIMH CBOMCTBAMU.

Hcnoab30BaTh KOMIIBIOTEPHbIE MPOTrPAMMBI

JUTsl TIOCTpOEHMSI TpadMKOB PYHKIIUMN U U3yUYEHHS X CBOMCTB

OyHKINH.
YucnoBble GyHKINN

UreHne u NOCTPOEHUE
rpaduKoB GyHKIIHA.
[Tpumepsl rpadukoB

Haxoants ¢ nomMoumbio rpagpuka GyHKIMHA 3HAUEHUE OJHOU
Y3 paCCMAaTPUBAEMBIX BEJIMYHH 110 3HAYECHUIO ApYyrou. B
HECJIOKHBIX CITy4asiX BbIPAXKaTh (POPMYJIOH 3aBHCUMOCTh
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bynxmi,
OTPAKAKOLIUX
peanbHbIE MPOIIECCHI.
OyHKIWH,
OMUCHIBAIOIINE TPSIMYIO
1 00paTHYIO
MPONOPLIMOHAJIBHBIE
3aBUCUMOCTH, UX
rpaduku.

I'paduk Gynkuum Yy
=X

DOyHKIMU Y = X,
y=x,

y=vx ¥ =|x|;
rpaduyueckoe perieHue
YPaBHEHUU U CUCTEM
YpPaBHEHUU

MEXK]ly BEJIMYNHAMU.
OnuceIBaTh XapakTep U3MEHEHHsI OJJHOM BEJINUNHBI B
3aBUCHMOCTH OT U3MEHEHHUS IPYTOM.

Pacno3naBathb Bubl n3ydaeMbix ¢yHkiui. [loka3siBaTh
CXeMaTHYeCKH MMOJI0)KEHUE HA KOOPAUHATHOMN MIIOCKOCTH
rpadukoB GyHKIMMA BUaa: Y 2y =x,y=ix, y= | x|
HUcnoab3oBarh dyHkuuoOHAIBbHO-TPadHUECKHE
NPEeACTABJICHUS Ul PELICHUS] U UCCIIEIOBAHUS YPABHEHUUN U
CHUCTEM YpPaBHEHUU.

I[IpumensTs nu¢poBbIe pecypehbl s TOCTPOSHUS rpapuKoB

byHKIUH

[ToBTOpEeHUE 1 00600IICHHE

[ToBTOpEHME OCHOBHBIX
MHOHSITUN U METOJOB
KypCOB 7 U 8 KJIaccCoB,
00001IeHNEe 3HAHMUI

Bri0upaTh, NPUMEHATH, OLIEHUBATH CIIOCOObI CPABHEHUS
YKCEeJI, BRIYUCICHUA, TPEeoOpa30BaHUil BRIPAKCHUH, PEIICHUS
YpaBHECHUM.

OcylmecTBJIATH CAMOKOHTPOJIb BBIIOJIHAEMBIX ICHCTBUU U
CaMOITPOBEPKY pe3yiibTaTa BHIYMCICHUM, TPE0Opa30BaHUM,
IIOCTPOCHHUM.

Pemiate 3aga4u U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKHUE 3HaHUS JJI PELICHUs 3a7a4d U3 JpyTrux
MIPEIMETOB.

Pematb TeKCTOBBIE 3agavuu, CpaBHUBATh, Bblﬁl/lpaTb
CnocoObI peUICHUA 3aJa91

OBHIEE KOJIMYECTBO
YACOB 110
[TPOI PAMME

102
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HaumenoBanue paznena
(Temsl) Kypca

KonunuectBO
4acoB

OcHOBHOE
CoJIep)KaHue

OcHOBHBIC BUIBI ACATCIBHOCTH 06y‘-IaIOH_II/IXCH
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Uucna v BEIYUCIICHHUS.
J1eCTBUTEBHBIC YHCIIA

PanmoHnanbHBIe 4MCIIa,
UppaHOHATHHBIC
YHUCIa, KOHEYHBIE U
OECKOHEUHEBIC
JECATUYHbBIC TpoOHu.
MHOX€eCTBO
JIEUCTBUTEIBHBIX
YHCeT;
JIEHCTBUTENBHBIC YHCIIA
KaK OeCKOHEUHBIC
JIECSITUYHEBIE TPOOH.
B3anmHO OmgHO3HAYHOE
COOTBETCTBHE  MEKIY
MHO>KE€CTBOM
JIENCTBUTENLHBIX YHCEN
U MHOXECTBOM TOYEK
KOOPANHATHOMN
npssmor.  CpaBHEHHE
JIEUCTBUTEIBbHBIX
Yyucell,
apupMETHICCKIE

Pa3BuBarthb NpEeaACTABJCHHUSA O YHUCIaX: OT MHOXCCTBa

HaTypaJbHBIX YUCCII 1O MHOKCCTBA I[@ﬁCTBPITCJ'H)HLIX YHUCCII.

O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
NEUCTBUTEIBLHOTO YHCIIa KaKk OECKOHEUHOH JeCITUYHON
IpoOH, NPUMEHSTD JI€CITHYHbIE TPUOIMKEHUS
palMOHAIBHBIX U UppallMOHaIbHBIX yucell. U300paxkars
JNEUCTBUTEIIBHBIE YNCIIa TOYKAMU KOOPAUHATHOW MPSMOM.
3anuceIBaTh, CPABHUBATH M YIIOPAA0YNBATH
JNEHUCTBUTEIIBHBIEC YUCIIA.

Bbll'lO.]'lHHTb, CO4YCTaA YCTHBIC U ITNCbMCHHBIC HpI/IéMBI,

apn(l)MeaneCKne I[eﬁCTBHH C pallMOHAJIbBHBIMU YHUCJIAMHU,

HAXOAMUTh 3HAYEHUS CTEIICHEN C LEIBbIMU [TOKA3aTEISIMU U
KOPHEH; BBIYUCIAATH 3HAUCHHS YHCIIOBBIX BBIPAKEHU.
IHony4uTts npeacraBjaeHne 0 3HAYMMOCTH
JNEUCTBUTEIBHBIX YUCEI B IPAKTUYECKON AEATEIbHOCTH
YEJI0BEKA.

AHAJIM3UPOBATL M [J€JAaTh BBIBOAbBI O TOYHOCTH
npUOSIMKEHUST TEUCTBUTENBHOTO YUCia MPU PEIICHUH
3aaad.

OprFJ’lﬂTb IICfICTBPITGJ'IBHBIC 4YuCiia, BBINMOJHATD IPUKUAKY

pe3yJibTaTa BEIYUCICHUM, OLEHKY 3HAYCHUN
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JICUCTBUS C
JICHCTBUTEILHBIMMA
YU CIIaMHU.
[Tpubmmxénnoe
3HAYEHHUE BEJIUYUHBI,
TOYHOCTH
NPUOJINKEHUS.
OkpyrieHue yuces.
[Ipukuaka u oeHka
pe3yJIbTaTOB
BBIYMCIICHUI

YU CJIOBBIX BBIpa)KeHI/Iﬁ .

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKHU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHHUS C OJTHOMN
MEPEMEHHOU

14

JInnenHoe ypaBHEHHE.

Pewenune ypaBHeHUH,
CBOALIMXCA K
JIMHEUHBIM.
KBanparnoe
ypaBHeHUE. Pemenne
YPaBHEHUM,
CBOISLIMXCS K
KBaJpaTHBIM.
buksanpartssie
YPaBHEHMUSL.
[Ipumepsl pemenus
YPaBHEHUU TPETbEN U
4eTBEPTOM CTEIICHEN

OcBauBarhb, 3a1IOMHMHATH M NPUMEHATH rpaduyecKkue
MeTOJbl IPU PEIICHUU YPABHEHUH, HEPABEHCTB U HUX
CUCTEM.

Pacno3naBatsp 1enbie U ApoOHbIe ypaBHeHUs. Pemarth
JIMHeHbIe M KBaJApaTHble YPaBHEHHS, YPAaBHEHUS,
CBOJIAIIUECS K HUM, POCTEUIINE TPOOHOPALIMOHATIbHBIE
YpaBHEHUSI.

IIpensnaraTs BO3MOKHBIE CIIOCOOBI PEIIEHUST TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M PelaTh TEKCTOBBIE 3a1a4n
pPa3HBIMHU CIIOCOOAMHU.

3HAKOMUTBHCS ¢ MCTOPHUEH PA3BUTUS MAaTEMAaTUKH
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pa3I0KEHUEM Ha
MHOXXHUTEIN. Pelrienue

IpOOHOPALIMOHAIBHBIX
YpPaBHEHUM.
Pewmenne TEKCTOBBIX

3a1a49  anreOpandecKum
METOJIOM
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YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHM

14

YpaBHEeHUE C  JIBYMS
MEPEMEHHBIMU U €r0
rpaduk. Cucrema IBYX
JIMHEWHBIX YPaBHEHUU C
JIBYMSI TIEPEMEHHBIMU U €€

peuIeHue. Pemenue
CHUCTEM JBYX YpaBHEHUI,
OJHO U3  KOTOPBIX
JMHEWHOE, a Jpyroe —
BTOPOW CTEIICHU.
I'paduueckas

VHTEPIPETALNS CUCTEMBI
ypaBHEHUI C IByMs

IepeMeHHbIMU. Perenue
TEKCTOBBIX

OcBauBaTh U IPUMEHATH IIPUEMBI PELIECHUS CUCTEMBI
JBYX JINHEMHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPaBHCHUE HE
SABJISICTCA JINHEUHBIM.

Hcnonb3oBaTh QyHKIMOHAIBHO-TpapUIECKIE
IPEICTABICHUS JUIsl pellleHUsl U MCCJIeI0BAHUsI YPaBHEHUN
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anredOpandeckuM crocoOoM: NMepexoauTh OT CIOBECHOU
(OopMyJIMPOBKH YCIOBUS 3a/1a4M K aJireOpandeckoi MoJIeu
MyTEM COCTaBJICHUS CUCTEMbI YPaBHEHUI; pelmaTh
COCTaBJICHHYIO CUCTEMY YPaBHECHHII; HHTEPNPETHPOBATH
pe3ynbTart.

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH

3a/1a4 aNreOpandecKum
cnocoOoM
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YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossie Yurarsb, 3alIUCHIBATH, IOHUMATh, HHTEPNPETHPOBATH
HepasencTtpa HCPaBCHCTBA U UX HEPaBCHCTBA,; UCIIOJIb30BAaTh CUMBOJIMKY U TCPMUHOJIOTHIO.
cBoiiCTBA. JInHelHbIC BoIinosHATH TpeoOpa3oBaHus HEPABEHCTB, HCIOJIb30BATh
HEPaBCHCTBA € OHOU | n;g npeo6pasoBaHus CBOICTBA YMCIIOBBIX HEPABEHCTB.
IIEPEMEHHOU U UX .
p Pacno3naBaTh JIMHEIHBIE U KBaIpATHbIC HEPABEHCTRA.
peuienue. CucteMsl . .
. Pemarts nuHeliHbIe HEPABEHCTBA, CUCTEMBI JIMHEHHBIX
JIUHEUHBIX
. HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOIINX
HEPABEHCTB C OJHOM
MepeMeHHOi 1 HX KBaJIpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIATh
pelleHHe. MOJTyYEHHBIC PEIICHUS.
KBaapaTHsie N300pakaTh pelieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
HEPaBEHCTBA M MX HAa YHCJIIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
pelieHue. CHUMBOIJIOB.
I'paduyeckas Pemarts kBajgpaTHbIC HEPABEHCTBA, UCIIONB3YS IpaduuecKue
UHTEpIIpETalUs MpeCTaBIICHUS.
HCPABCHCTB U CUCTEM OcBauBaTh U NIPUMEHATH HEPABEHCTBA IIPH PEILICHUH
HEPABCHCTB C IByMs Pa3IMYHBIX 33/1a4, B TOM YUCJIE TPAKTUKOOPUEHTUPOBAHHBIX
MEpPEMEHHBIMU
OyHKINU 16 KBaapariaHast Pacno3naBarthp BU/IbI U3Yy4aeMbIX byHKIUH;
dyHKIMs, eé rpaguk u | MITIOCTPHPOBATDH CXeMaTHYeCKH, 00BbSICHATH

coiictBa. [lapabomna,
KOOPJIMHATHI BEPIITMHBI
napaboJbl, OCh

pacIojI0KEHHE Ha KOOPAUHATHOM IIOCKOCTH IpadukoB K
byukimii Buga: Yy =kx, y =kx+b,y=_,y= X2,
X
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CUMMETPHUH NapaloJIbl.

['paduku QyHKUINNA:
y=kx, y=kx +
b,

K
y=— X
y = Xz, y =
X%,y

:\/_}’

y=|x|

y= Xy =vx, y = | x| B 3aBHCHUMOCTH OT 3HAUCHUI

K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.

Pacno3naBarph KBaJpaTuyHyr (pyHKLIHIO 11O (dopMyJe.
IIpuBoauTh npuMepbl KBAJAPATUYHBIX 3aBUCUMOCTEU

U3 PEabHOM XU3HU, PU3UKU, TeOMETpUU. BBIABIAATH 1
00001maTh  0COOEHHOCTH  rpaduka  KBaJpaTHYHOH
dyHKIHK y = ax® + bx + c.

Crpouth ¥ M300paxkaTh CcXeMATHYECKH Tpaduxu
KBaJIpaTHUHBIX (DYHKIWH, 3aJaHHBIX opMylTaMu BUga Y =
ad y=a+qg,y=ax+p)y=ax’+bx+c.
AHAJIM3MPOBATh U NPHMEHATHh CBOMCTBA H3yYEHHBIX
GyHKUMNA 711 X TOCTPOEHHUS, B TOM YHUCIIE C MOMOIIbIO
U (POBBIX PECYPCOB
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Yuc1oBbIE
[MOCJIEI0OBATEIHLHOCTH

15

IToHsiTE YKCIIOBOM
MOCIIEIOBATEILHOCTH.
3aganue
MOCJEA0BATENBHOCTH
PEKYPPEHTHOMU
dbopmyroit u Gpopmyoi
N-ro 4ieHa.
Apudmernueckas u
reOMETPpUYECKAs
IIPOTPECCHUH.
@opmyJibl N-TO YJIeHa
apupMEeTHICCKON 1
r€OMETPHUYECKOMN

OcBauBaTh U NPUMEHATH UHJCKCHBIE 0003HAYCHMUS,
CTPOUTH pedeBble BICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHHOJIOTHH, CBA3aHHOMN C MOHATHEM
MOCJIEIOBATEIbHOCTH.

AHaau3upoBaTh HopMyIy N-ro wieHa
NOCJIEA0BATEIBHOCTH WM PEKYPPEHTHYIO GOpMYITy M
BBIYMCJIATH YICHBI [T0CIEI0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (HOpMyJIamu.

YcranaBauBarb  3aKOHOMEPHOCTL B IIOCTPOEHUU
MOCJIEIOBATEIbHOCTH, €CIIM BBIIMCAHBI NIEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apudmMeTHUECKYIO U T€OMETPUUECKYIO
IIPOrPECCUU MPH Pa3HbIX CIIOCO0aX 3aaHusl.
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MIPOTPECCHI, CYMMBI
MIEPBBIX N YJIEHOB.
N300pakeHne 4IeHOB
apuPMETHICCKON U
r€OMETPUYECKOU
MPOTPECCUN TOUKAMHU
Ha KOOPAWHATHOU
TTOCKOCTH. JIMHENHBIN
Y OKCIIOHECHIMAJIbHBIN
pOCT.

CioxHbIE TPOLIEHTHI

Pemarb 3amaun ¢ ucnosib3oBaHueM (Gopmyia N-ro djeHa
apu(pMeTHYECKON U T€OMETPUUYECKON MPOTrpeECCHid, CyMMBI
IIEPBBIX N YJICHOB.

M300paxaTh 4iIeHBI I0CIEA0BATEIBHOCTH TOYKAMHU HA
KOOPJUHATHOM TIOCKOCTH.

PaccmarpuBaTh npyMMepbl IPOLECCOB U SIBJCHUH U3
peanbHOM KU3HU, WLTIOCTPUPYIOIINE U3MEHEHUE B
apu(pMETUYECKOI MPOrpeccruu, B TEOMETPUUYECKOMN
porpeccuu; n300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

Pemiarb 3aga4m, CBSA3aHHBIE C YHUCIOBBIMU

IIOCJIEIOBATEIBbHOCTSIMH, B TOM YHUCIIE 3aJa4U U3 PEaIbHOU
’KU3HU C UCTIOJIb30BAaHUEM LU(PPOBBIX TEXHOJOTUNA

(271eKTPOHHBIX Ta0JIUL, TPaUUECKOro KaIbKyJIATOpa U T.I1.).
PemaTh 33aa4n Ha CI0KHBIE MPOLEHTHI, B TOM YHUCIIE 3a/1a41
U3 peajbHOM NMPAKTUKY (C UCTIOJIB30BAHUEM KaIbKYJISATOPA).

3HAKOMUTBHCS ¢ UCTOPHEH PA3BUTUS MAaTEMATUKH
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[loBTOpEeHue, 00001IEH E,
cHCTEeMaTH3aIs 3HaHU I

18

Yucaa u

BbIYHCJIeHNS (3aIUCh,
CpaBHEHHUE, ICUCTBUS C
JEWCTBUTEIbHBIMU

YU CIIAMH, YUCIIOBASI
IpsiMast; IPOLIEHTHI,

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
oTepalfy HaJ MHOXECTBAaMH; HCIOJIb30BaTh rpaduiecKkoe
IIPEICTABIICHUE MHOXKECTB ISl OITMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEIICHUM 3a/1a4 U3 IPYTUX
y4€OHBIX MPEAMETOB.

AKTyaJIM3UpOBaTh TEPMHHOJIOTHIO M  OCHOBHbIE

OTHOLICHMA, AEHCTBUS, CBA3aHHbIC ¢ YMCJIAMM: HATYPAJIbHOE YHUCIIO,
Hponopnny, IIPOCTOE U COCTaBHOE YUCIIA, IEITUMOCTb HATYPAIBHBIX
OKPYTJICHHC, YHCEJ, IPU3HAKU JEJTMMOCTH, LIEJ0E YUCI0, MOAYJIb YHCIIA,
NpHOIIKCHHE, OOBIKHOBEHHAS M JICCATUYHAS APOOH, CTAHIAPTHBIA BH/I
OTICHKa, PCIICHUC  yyca, apudMeTHdeckuii KBaJpaTHbIH KOPEHb.
TEKCTOBBIX 3a1a4 N
BbINOJHATH 1eCTBUSA, CDABHUBATH U YIIOPS/I0YUBATH
apupMETHIECKUM . .
YHCIIa, IPEICTABIIATh YUCIA HA KOOPAUHATHOU MPSIMOM,
CIIOCOO0M)

OKPYIJISITh YUCIIA; BHINOJHATH NPUKU/KY U OLIEHKY
pe3yJibTaTa BEIYMCIICHUM.

Pemiath TeKCTOBBIE 3aJa4M APUPMETHICCKUM CIIOCOOOM.
PemiaTh mpakTHYeCKHE 3aJa4d, COJCp)KAIIUe IPOICHTHI,
JIOJIA, 4YacTH, BBIPAKAIOIIUE 3aBUCUMOCTU: CKOPOCTh —
BpEMsI — PacCTOSIHME,  IleHAa — KOJHUYECTBO — CTOMMOCTD,
00bEM  paboThl — BpeMs — MPOU3BOJUTEIHHOCTh  Tpy/a.
Pa3oupartsp peanbHbIC KU3HCHHBIE CUTYaIlWH,
(opMyIMpPOBaTh UX Ha S3BIKE MATEMATHKH,

HAX0JIUTb PCIICHUC, ITPHUMCHIA MaTEeMaTUYE€CKUI alrIiapar,
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WHTEPNPETHPOBATH PE3YJIbTaT
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AJiredpanveckue
BbIPaKEeHU S

(mpeobpa3zoBaHme
anredpandecKux
BBIPKCHUMH,
Oy CTUMBIE

3HAYCHMUS])

OnepupoBaTh NOHATHAMM: CTEIEHB C LEJIBIM [TOKA3aTeNIEM,
apudmeTHnyecKuil KBapaTHbII KOPEHb, MHOTOYJIEH,
anreOpanueckas 1poOb, TOKIECTBO.

BbINoJHATH OCHOBHBIE 1€/iCTBHS: BBIIIOIHATh PACYETHI 110
dbopmynam, mpeoOpa3oBbIBATH 1IIIbIE, IPOOHOPAIIMOHAIBHbBIE
BBIPAKEHUS U BBIPAKECHUS C KOPHSMHU, PEaTU30BhIBAThH
pa3JIoKEHUE MHOTOWICHA HA MHOKUTEIN, B TOM YHCIIE C
WCII0JIb30BaHUEM (HPOPMYJT pa3HOCTH KBAJPATOB U KBaJpaTa
CYMMBI U Pa3HOCTU; HAXOUTh

JIOIIyCTUMBIE 3HAYECHUS IIEPEMEHHBIX IS
JIpOOHOPALIMOHATIBHBIX BBIPAKEHUM, KOPHEH.

MopeanpoBarh ¢ TOMOIIBI0 (GOPMYIT pealibHBIE TTPOIIECCH U
SIBJICHUS
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DyHKIUA OnepupoBath NOHATUAMM: QYHKIINS, TpadUK QYHKINH,
(mocTpoenue, CBOHCTBA | gy (hyHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

M3YHEHHBIX QYHKUMH, | ppovesxyTki BO3pACTAHUSA, YOBIBAHUS, HAUGONBIIEE U
rpa)YecKOe pelICHHE

YPaBHEHUH U UX

HaMMCHBIICC 3HAYCHU q)YHKHI/II/I

AHaIM3UPOBATh, CPABHUBATH, O0OCYXKIaTb CBOICTBa

CUCTEM .
) GyHKUHA, CTPOUTH UX TpadUKH.

OnepupoBath NOHATHAMM: [IPSMAsi TPOIIOPLUHUOHATILHOCTb,
oOpaTHasi IpOMOPLMOHATIBLHOCTb, JINHEWHAA (PYHKIUS,
KBaJpaTtuyHas QyHKIMs, mapaboia, Tunepooua.
Hcnonb3oBaTh rpapuku 111 ONPEAEICHNUS CBOUCTB,
IIPOLIECCOB Y 3aBUCHUMOCTEM, I PELICHUS 3a1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U PEATbHON KU3HU; MOAEJTUPOBATH C
MOMOILBIO IpaMKOB peajbHbIE MPOIECCHI U SBIICHUS.
BoipaxkaTh popmMys1aMu 3aBUCUMOCTH MEXY BEJIMUYMHAMU

OBLIEE  KOJIMYECTBO 102
YACOB 1O ITPOTPAMME
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OEJEPAJIBHASA  PABOYASA  HPOI'PAMMA  YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eomeTpust KaKk OJUH W3 OCHOBHBIX Pa3JesIOB IIKOJIbHON MaTeMaTHKH, UMEIOIINN
CBOCH IIesbl0 00eCreunTh M3yYyeHUE CBOMCTB WM pa3MepoB (UTYp, UX OTHOLICHUH U
B3aMHOE€ pAacCIlOJIO)KEHUE, OIUPAETCS Ha JIOTMYECKYI0, JO0Ka3aTeNbHYIO JIMHHIO.
[leHHOCTP W3Yy4YeHMsI TE€OMETPUM HA YPOBHE OCHOBHOrO 00Iero o0pa3oBaHUs
3aKJII0YaeTcss B TOM, YTO OOydYaromMiics Y4MUTCS TPOBOJUTH JIOKa3aTeJbHbIE
pacCyXACHHsS, CTPOUTh JIOTUYECKHUE YMO3AKIIOYCHHs, JOKa3blBaTh HCTUHHBIC
YTBEPKACHUSI U CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM, MPOBOAUTH PACCYKICHHUS «OT
OPOTUBHOIO», OTJIWYaTh CBOWCTBA OT MPU3HAKOB, (QOPMYIUPOBATH OOpaTHBIE
YTBEPKACHHUS.

BTopoii 1IEHHOCTBIO HW3Y4YEHHS] TEOMETPUHU SBISETCS UCIIOIb30BaHUE €€ Kak
WHCTPYMEHTAa MpPH PEHIEHUM KaK MAaTeMaTUYECKHX, TaK M MPAKTUYECKHUX 3ajady,
BCTPEYAIOUINXCS B peanbHOM Ku3HH. OOydaroIMiiCs TOJKEH HAyYHUThCS OINPEAEIIUTh
reoMeTpudecKkyto (Gurypy, omucath CJIOBaMHU JaHHBIA YEpTEX WIM PUCYHOK, HANTH
IJIOMIAh 3€MEIBHOTO y4acTKa, PacCUUTaTh HEOOXOAMMYIO JUTMHY ONTOBOJOKOHHOTO
kabenss i Tpedyemble pa3sMepbl rapaxa Jisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIIHUTENbHAS JHUHUS B U3ydeHUu reomeTpuu. llpu pemienun 3amad
MPAKTUYECKOTO XapakTepa OOyYalOIIMICS YYUTCS CTPOUTh MAaTeMaTHUYECKHEe MOJCNU
peaNbHbIX )KU3HEHHBIX CUTYyallUil, MPOBOAUTH BBIYUCIIEHUS U OLEHUBATh aJ€KBATHOCTh
MOJIy4YEeHHOTO pe3yJIbTaTa.

Kpaithe BaxxHO MOMYEPKUBATH CBSI3M TEOMETPUM C JAPYTUMU  Y4EOHBIMU
npeaMeTaMy, MOTUBHUPOBATh KCIOJIb30BATh OMNPENEICHUS] TE€OMETPUUECKUX (Uryp u
MOHSATUH, JEMOHCTPUPOBATH MPUMEHECHUE TOJYUYCHHBIX YMEHUHN B (DU3UKE M TEXHUKE.
Ot cBA3uW Haubojee SpKO BUAHBI B TeMax «BekTopsl», «TpuroHomerpudeckue
cooTHoIlIeHus», «Metoa koopauHa» U «Teopema [Tudaropay.

VYuebnbiit kypc «['eomeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIC pa3ieiibl
conepxanusi:  «l'eomerpuueckne (Gurypel U  UX  CBOWCTBa», «lM3mepeHue
FEOMETPUYECKUX BEIMYUH», «JleKapTOBBI KOOPAMHATHI Ha IUIOCKOCTH», «BEKTOpH»,
«JIBmxkeHus miockoctny, «IIpeodpazoBanus mog00us».

OO0miee 4YUCIO YacoB, PEKOMEHJOBAHHBIX JUISI HW3Y4eHHs Y4eOHOro Kypca
«I"'eomerpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B Helel0), B 8 kimacce — 68
yacoB (2 yaca B Hezelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).
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COJAEPXKXAHUE OBYUYEHUA

7 KIIACC

HavanpHuble nonsTus reomerpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroiyl. Buubl
yriaoB. BepTukambHble W CMexHbBIE yrubl.  buccekrpuca yria.  Jlomanas,
MHOTOYTOJIBHUK. [[apaiiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBoW cuMMmeTpuu. I[Ipumepsr
CUMMETPHUH B OKPYKAIOIIEM MHPE.

OCHOBHBIE ITIOCTPOEHHUSI C ITOMOIIBIO LIUPKYJISA U JMHEWKU. TpeyronsHuk. BeicoTa,
MearaHa, OMCCEeKTpUca, X CBOMCTBA.

PaBHOOEpEHHBIN 51 PaBHOCTOPOHHUU TPEYIrOJIbHUKMU. Hepasencrtso

TPEYTrOJIbHUKA.

CBoiicTBa M MpHU3HAKU PAaBHOOEIPEHHOTO TpeyroibHHKa. lIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MNPU3HAKK NApAUIENBbHBIX NpAMBIX. CymMma YIVIOB TPEYTOJIbHHKA.
Bremnue yriibl TpeyrojapHuKa.

[IpsmoyrosbHbId ~ TpeyrodbHUK.  CBOMCTBO  MEIHMAaHBI  MPSAMOYIOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHOM K runoreHy3e. [Ipu3Hakum paBeHCTBA MNPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTOJIbHBIN TPEYTOIBHUK C yTioM B 30°.

HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OoJblieM Yyriie U OoJIbIIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTpuyeckoe MecTo ToueK. buccekrpuca yria U CepeIMHHbINA NIEPIIEHANUKYJIIAP
K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUYEK.

OKpy»XHOCTb M KpYT, XOpJa U AUaMETP, UX CBOMCTBA. B3anMHOE pacrnosoxeHue
OKpyXHOCTH M TmpsMou. KacarenmpHas u cekymas K OKpYKHOCTH. OKpYy>KHOCTB,
BIIMCAHHAS B YroJl. BicaHHas 1 ONKMCcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerbipéxyronpHuku. [lapammenmorpamMm, €ro npu3Haku W CBOMCTBA. YacTHbIe
cllyyau napaieiaorpaMmoB (IpsIMOYTOJIbHUK, pOMO, KBajapaT), MX TMpU3HAKU U
cBoicTBa. Tpanenus, paBHOOOKast Tparneuus, e€ cBoicTBa U npu3Haku. [IpsmoyrobHas
Tparenus.

Meron ynsoenuss menuanbl. llentpanbHas cummerpusa. Teopema daneca u
TEOpPEMA O IPOIOPLUUOHAIIBHBIX OTPE3KaX.
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CpenHue JTMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TtpeyronpHUKOB, Kodbdumment momodus. IlpusHaku momoOHs
TPEYroJbHUKOB. [IpuMeHeHne moqooust mpy pelIeHnH MPAKTHIECKUX 3a/1a4.

CpoiictBa miomaned reomerpudyeckux ¢uryp. Dopmynsl I8 TUIOHIAAM
TpEyroJibHUKa, TNapajuiesorpaMma, pomba u Tpaneuuud. OTHOIIEHHE IUIONIaeH
no1I00HBIX (QUTyp.

Bpruncnenne 1uiomanaei TPEeyroJbHUKOB W MHOTOYTOJbHUKOB Ha KIIETYATOU
oymare.

Teopema IIudaropa. Ilpumenenne Tteopembl Iludaropa npu penreHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOro yIjia MOPSIMOYTOJIbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. TpuroHoMerpuieckue GyHKIUUA YyTIOB B
30°, 45° u 60°.

BrincanHbele M LEHTpaNbHBIE YIVIBI, YTOJ MEXKIY KacaTEeIbHOW W XOpPIOU. Y TJIbI
MEXAY XOpJaMU M CEKyIIMMU. BhOucaHHble W OINHUCAHHBIC YETHIPEXYTOJbHUKH.
B3aumHoe pacnonoxkenue AByX OkpyxkHocTeil. Kacanme okpyxHocrtei. OOmue
KacCaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, tanreic yriioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. POPMYIIbI IPUBEIACHUS.

Pemenne TtpeyronpHukoB. TeopemMa KOCHHYCOB M TeopeMa CUHYCOB. Pemienue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[Tpeo6pazoBanme nomoous. [Togodre COOTBETCTBEHHBIX JIIEMEHTOB.

Teopema 0 NpOU3BEACHUU OTPE3KOB XOPHA, TEOPEMBI O NMPOU3BEICHUHU OTPE3KOB
CEKYILHX, TeopeMa O KBapaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAyJb) BEKTOpPA, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIOIOKHO
HaIlPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU
HaJl BEKTOpamu. Pa3noxeHne BEKTOpa MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnuuatel Bektopa. CKalsipHOE NPOWU3BEAEHUE BEKTOPOB, NPHUMEHEHHE IS
HaXOXJICHHUS JUIMH U YIJIOB.

JIlekapTOBbl KOOPAMHATHI HA IUIOCKOCTHU. YPAaBHEHHUs IPSIMOU U OKPYKHOCTU B
KOOpDAMHATaX, IEPECEYEHUE OKPYKHOCTEM M MpsAMBIX. METOI KOOpAWHAT M €ro
IIPUMEHECHHE.

[IpaBunbHBIE MHOTOYrOJBHUKH. JlMHA OKpykHOCTU. ['pamycHas u paaraHHas
Mepa yTiia, BBIYMCIEHUE JUIMH AYT OKpykHOCTeH. [nomanpe kpyra, cekropa, CerMeHra.
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JIBUKEHUsT TUIOCKOCTH UM BHYTPEHHHUE CUMMETpUM QUryp (deMeHTapHbIe
npeactasienust). [lapannensubiii nepenoc. [loBopor.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIC pE3yIbTAaThl OCBOEHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
o0yueHus B 7 KJacce:

Pacnio3HaBaTh u3ydeHHBIE reoMeTpuueckue (UTyphl, ONPEAENiATh X B3aWMHOE
pacrojoXKeHue, M300paxaThb TEOMETPUYECKHE (UTYPHI, BBIIOJHATH YEPTEXKHU IO
YCIOBUIO 3afauv. VM3MepsTh JNUMHEWHBIE W YIVIOBBIE BEIMYMHBI. Pemiars 3amaun  Ha
BBIYMCJIEHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenatp rpyOyr0 OLICHKY JIMHEWHBIX U YTJIOBBIX BEJIUYMH MPEIMETOB B pealbHOMN
KHU3HU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuyarh pa3Mmeprl 3TUX OOBEKTOB IO
MOPSIAKY BEJTUYUHBI.

CTpouTh 4epTekKU K TEOMETPUUECKUM 33/1a4aM.

ITonp30BaThCA IPU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, UCIIOJIB30BATh IIPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILIEHUH 33/1a4.

IIpoBoauTh JIOTMYECKME PACCYXKICHUA C MCHOJIB30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCd  NpHU3HAKaMU  PABEHCTBA  NPSAMOYIOJIBHBIX — TPEYTOJIBHHUKOB,
CBOWMCTBOM MEJIMAHBI, MPOBEIAEHHONW K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJbHHUKA, B
pPELIEHNH T€OMETPUYECKUX 3aa4.

OnpenensaTh napayuieIbHOCTh MPSMBIX C OMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢
HAUMH ceKymad. OnpenensaTe NapajuieIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA
PacCTOSAHUM OT TOYEK OJHOM NMPSAMOM O TOYEK APYTOU MPSAMOM.

Pemate 3a1aum Ha KjeT4yaTol Oymare.

[IpoBOINTH BBHIYMCIICHHS] U HAXOAUTh YUCIOBbIE U OYKBEHHbIC 3HAUEHUS YTJIOB B
FEOMETPUYECKUX 3aJadyaX C HCIOJIb30BAaHUEM CYMMBI VYIJIOB TPEYTOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX TMpPU TMEPECEYCHUU ABYX
IapajuleNIbHBIX TNPAMBIX CeKyuled. Pemars mnpakTudeckue 3aaadyv Ha HAXOXKICHUE
YTJIOB.

Brnanerp TnNOHATMEM TIE€OMETPUYECKOTO MeECTa TOYEK. YMETh ONpEaesaTh
OMCCEeKTPUCY yria M CEpPeAMHHBbIN MEepHeHAMUKYJSP K OTPEe3Ky Kak IeOMETPHUYECKHE
MeCTa TOYEK.

@opMyIMpoOBaTh ONPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl W JHamerpa
OKPY>KHOCTH, IOJb30BaTbCAd HUX CBOMCTBAMHU. YMETh NPUMEHATH 3TU CBOWCTBA IIPU
peneHny 3aaad.
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Bnagetp mnNoOHATHMEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>XHOCTHU, YMETh
HaxoauTh €€ T1eHTp. I[lomb3oBaThes (akTamMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA TIEPECEKAOTCSI B OJHOM TOYKE, W O TOM, YTO CEpPEIAUHHBIC
MEePIEHIUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagete moHsATHEM KacaTeNbHOM K OKPY>KHOCTH, IIOJIB30BaThCS TEOPEMOM O
MEPIICHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonmp30BaThCA NMPOCTEUIIMMU T€OMETPUUYECKUMHU HEPABEHCTBAMM, NMOHUMATh HX
MPAKTUYECKUN CMBICI.

IIpoBOANTHL OCHOBHBIE TE€OMETPHUUECKHE IOCTPOCHUS C IIOMOIIBIO IUPKYJId U
JIMHEUKHU.

[IpeameTHBIC pE3ydbTAaThl OCBOSHHUS NPOTPAaMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, MTOJIb30BATHCS
UX CBOMCTBaMU IMPU PEIICHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHsTh CBOMCTBA TOUKH MIEPECECUEHUs MEANAaH TPEYroabHUKa (IIEHTpa Macc) B
peuieHnu 3a1ay.

Brnaners moHATHEM CpelHEW JTUHUU TPEYroJbHUKA U Tpaneluuu, NTPUMEHATh HUX
CBOWCTBA NPU pEUICHWH reomMeTpudeckux 3anad. llomb3zoBarbcs Teopemoint Paneca wu
TEOPEMOI O MPOMOPLUUOHATIBHBIX OTPE3KaX, MPUMEHSATh UX JJIS PEIICHUS MTPAKTUUYECKUX
3aaad.

[IpumeHsTh TpPU3HAKK TOAOOWS TPEYrOJAbHUKOB B PEIICHUM T'€OMETPUYECKUX
3aaad.

[Tonb3oBatbess  Teopemoirt Iludaropa nns  pemieHUss TEOMETPUUYECKUX U
npakTUdeckux 3anad. CTpouTh MaTEeMaTUUYECKyH0 MOJEIbh B MPAKTHUYECKUX 3aj1auax,
CaMOCTOSTEINIbHO JieaTh YePTEXK U HAXOJUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanets NoHATHUAMM CUHYCA, KOCUHYCA U TAHT€HCA OCTPOTO YIJIa MPSIMOYTOJIBHOTO
TpeyroJabHUKa. [101630BaThCSA STUMH NOHITUSMHU JIJI1 PEUICHUS MPAKTUYECKUX 3a7a4.

Beruucnare  (pa3ivuHbIMU - CIIOCOOAMHU) TUIOIIAb TPEYrojdbHUKA W IUIOLIATU
MHOTOYTOJIbHBIX (GUryp (mosib3ysch, IJie HEOOXOIUMO, KAJIbKYJISITOpoM). [IpumeHsTh
MOJYYEHHbIC YMEHHUS B TPAKTUUECKUX 3a/1auax.

Brnaners MOHATHSMU BNHCAHHOTO M IIEHTPAJIBHOTO YIJIa, UCIIOJIB30BATh TEOPEMBbI
0 BIIMCAHHBIX yIJIaX, yIJaX MEXAy XopAamu (CEKyIIUMH) U yIiie MEXAY KacaTelIbHOU U
XOpJIOH TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnanerp MNOHATHEM ONHMCAaHHOTO YETBIPEXYTOJbHUKA, TPUMEHSATH CBOWCTBA
ONMCAHHOIO YETHIPEXYTOIbHUKA IIPU PEIICHUH 3a]1a4.
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[TpuMeHsITh OTy4YeHHBIE 3HAHUSI Ha PAKTUKE — CTPOUTHh MaTeMaTHIECKHE MOICITU
JUTSL 3a7a4  pPEabHOW JKWU3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS  C
NpUMEHEHUEM TOAOOHMS W  TPUTOHOMETpPUH  (TIONB3YACh, TJe HEOOXOAMMO,
KAJIBKYJISITOPOM).

[IpenMeTHBIE pe3ybTaTBl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 9 KJacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTHh C MX MOMOIIBIO
pa3IMyHbIE AJIEMEHTHI IPSIMOYIOJBHOIO TPEYrOJbHUKA («PELIEHHE NPSIMOYIOJIBHBIX
TPEYroJabHUKOBY). HaxonuTe (¢ MOMOLIBIO KaJbKyJIATOpa) AJUHBI U YIJIBI  JJIs
HETaOJIMYHBIX 3HAUYCHUH.

[lonb3oBaTbea (QopMysiaMH MPUBEACHHS M OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJIECTBOM JUISl HAaXOXJACHUS COOTHOIUEHMM MEXIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB W KOCHHYCOB [JIsl HAXOXICHUS pa3IMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY), IPUMEHATh UX MPHU PEIICHUN
F€OMETPUYECKHX 3a]ay.

Bnagers moHsATHSMU TpeoOpazoBaHUs MOJNO00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. Ilonb30BaThCcsl cBOMCTBAaMU MOAOOUS MPOU3BOJBHBIX (UTYP, YMETh
BBIYMCIIATh JJMHBI M HAXOOUTh YIibl y NoAoOHbIX ¢uryp. IlpumensTs cBoiicTBa
no/o0us B MPaKTUUECKHUX 3a/adaxX. YMETh MPUBOJAUTH MPUMEPHI MOJOOHBIX QUIYyp B
OKpPY’KaroIEM MHUpE.

[Tonb30oBaThcad TEOpeMamMu O MPOU3BEIECHUU OTPE3KOB XOpA, O MPOU3BEACHHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCAd BEKTOPAMH, IOHUMATh UX T€OMETPUUYECKHA M (PU3MUYECKHI CMBICI,
OPUMEHATh MX B PEIICHUHM TEOMETPUYECKUX MW (u3nueckux 3anad. I[lpumeHsTsb
CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB ISl HAXO0KICHUS JIMH U YTJIOB.

[Tonb30BaTbCd METOIOM KOOPAMHAT HA IUIOCKOCTH, NMPUMEHATH €ro B pPELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a/au.

Bnanets NOHSATHSIMU MPAaBUIBHOIO MHOTOYTOJIbHUKA, IJIMHBI OKPY>KHOCTH, JJIUHBI
YT OKPY>KHOCTH M PaJWaHHON MEphl YIUVIa, YMETh BBIUMCIATH ILIOIAAb Kpyra U €ro
yacteil. [[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

Haxonute ocu (MM UEHTPbI) CUMMETpUU (UTYp, TPUMEHATH JIBHXKCHHS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHATh MoMy4YeHHbIE 3HAaHUSI HA TPAKTUKE — CTPOUTHh MaTEeMaTHUYECKUE MOJIETTN
JUISL 337a4 PEIbHOW MXWU3HM U IIPOBOJAUTH COOTBETCTBYIOIIME BBIYUCICHHUS  C
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NPUMEHCHHEM TMOJ00US H  TPUTOHOMETPUYCCKHUX
HEO0OXO0IMMO, KaJTbKYJISITOPOM).

byHKIMI

(MOJIBb3YSICh,

rac
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TEMATHYECKOE IIJNTAHUPOBAHMUE

7 KIIACC
HanmenoBanue pasnena KoquaecTso OCHOBHOE OcHOBHBIE BUBI ACATEILHOCTH 00yUYaIOIUXCS
(TemnI) Kypca 4acoB coJiep>KaHue
[Ipocreimmue 14 [Ipocreimmue DopMyJIMPOBATH OCHOBHBIC IIOHATHS U OIIPEACIICHHUS.
reoMeTpuyeckre GUrypsl u F€OMETPUYECKUE Pacno3HaBaTh HU3y4yeHHbIE TEOMETPUUECKUE (PUTYPHI,
X cBOMCTBa. M3mepenue OOBEKTHI. onpenesTh X B3aUMHOE PACIIOJIOKEHHUE, BBHINOJIHATH
reOMETPHUYCCKUX BETUUUH MuoroyrosbHuk, 4epTEX 110 YCIOBHIO 3a/1a9H.

aoMaHasi. CMeXHBIE U
BEPTUKAJIbHBIE YTJIbI.
Pabora ¢
MPOCTECUIINMU
YepTeKaMH.

HN3mepenue JIMHEUHBIX U
YTJIOBBIX BEJIUYHH,
BBIYUCIICHUE OTPE3KOB U
yTJIOB

IIpoBoauTH pOCTENIINE ITOCTPOCHUS C TOMOIIBIO LIUPKYJIA U
JIMHENKH.

HN3mepATh IMHENHBIE U YITIOBBIE BEIMYMHBI TEOMETPUYECKUX U
MPAKTUIECKUX OOBEKTOB.

OnpenessiTh «Ha I71a3» pa3Mepbl pealbHbIX 00BEKTOB,
NMPOBOAUTH IPyOyIO OLIEHKY UX Pa3MEPOB.

Pemiath 3a1aun Ha BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH
YTJIOB.

Pemathb 3a1a4un Ha B3aMMHOE PACTIOJIOKEHNE TEOMETPUYECKUX
duryp.

IIpoBoauTh KiaccUPUKALKIO YIJIOB, BBIYUCJIATH
JVUHENHBIE W YIVIOBBIE BEJIMYMHBI, NPOBOAMTH

HEOOXOAUMbIE JOKa3aTeIbHbIE paccyXIeHus.
3HAKOMHMTBHCS ¢ HCTOPHEH PA3BUTHUS T€OMETPUU
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TpeyroJibHUKN

22

[TonsATHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3HaBaTh mnapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
yepTekax (C yKkazaHUEM IMPU3HAKOB).
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IIEPBUYHBIC
IIPEICTABJICHUS O
paBHbIX ¢purypax. Tpu
IIPU3HAKa PaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
NPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
NPSIMOYTOJIBHOTO
TPEYTrOJIbHHKA,
IIPOBEAEHHON K
TUIIOTEHY3E.
PaBHOOEpEeHHBIE 1
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.
HepasencrBa B
re€OMETPUH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YIJIOM

B 300

BeiBoauTh ciieicTBUs (PaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB. MDOpPMYJIMPOBATH
OTpeJeieHUs: OCTPOYTOJIbHOTO, TYMOYTOJIBHOTO,
IPSIMOYTOJIBHOTO, pAaBHOOEIPEHHOT O, PABHOCTOPOHHETO
TPEYroJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI, MEAHAHBI
TPEYroJIbHUKA; CEPEIMHHOTO MEPIEHANKYJIIAPA OTPE3KA;
NIEpUMETPA TPEYTOJIbHUKA.

®opMyIMpPOBaTh CBOICTBA U PU3HAKH PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpoutrb 4epTexH, PpelmiaTh 3a4a4d C  [TOMOIIBIO
HaXO0XJICHUS] PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH MPU3HAKKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3aJa4ax.

HUcnoan3oBarh 1mH(pPOBBIE PECYpPChl AJSI HCCIAEA0BAHUS
CBOWCTB U3y4aeMbIX (UTYD.

3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUHU
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[lapannenbHble NpsIMBIE,

CyMMa yTJIOB TPEYrOJbHUKA

14

[TapannenbHbie
psIMbIE, UX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE TIPU
NIEPECECUYCHUN
MapajuiesIbHBIX MPSMbBIX
cekymei). [Ipusnak
napajuieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PaCCTOSHUN
OT TOYECK OJHOHU
IIPSIMOU 10 BTOPOWU
npsimoii. Cymma yrioB
TpPEYroJbHUKA.
Buewnue yribl
TPEyTrOJbHUKA

@®opMyIHMPOBATH MOHATHE [TAPAJUICIBHBIX IIPSIMBIX,
HAXOAUTh IIPAKTUYECKUE TPUMEPBI.

M3yuarte cBolicTBa yrioB, 00pa30BaHHBIX IIPU IIEPECCUEHUN
IapajuleNIbHBIX NMPsAMBIX cekyen. [IpoBoauTs
A0KA3aTeJIbCTBA MMAPAJIIEIBHOCTH ABYX MPSAMBIX C ITIOMOIIBIO
yIJ10B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX TPEThEH
MIPSMOM.

BuI4HCIsITH CyMMY YTJIOB TPEYTOJIBHUKA 1 MHOTOYTOJIBHUKA.
Haxoautp uucioBble 1 OyKBEHHbIE 3HAYEHUS YIJIOB B
r€OMETPUYECKHX 3a/1a9aX C UCIIOJIb30BAaHUEM TEOPEM O CyMME

YIJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA. SHAKOMHUTBHCH €
HUCTOPHUEH pa3BUTUS T€OMETPUU
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OKpYy>KHOCTb U KPYT.
["'eomeTpuueckue

[IOCTPOCHHUA

14

OKpyXHOCTb, XOpJa 1
JIAAMETP UX CBOWCTBA.
KacarenbrHas k
OKPYXHOCTH.
OKpy>XHOCTb,
BIIMCaHHAs B YTOJ.

D®opMyJIHPOBATH OIPeeIeHUs. OKPYKHOCTH, XOPABI,
JIMaMEeTPa U KacaTeJIbHOU K OKpyKHOCTH. U3ydaTrh nx
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
HccaenoBars, B TOM 4UCIIE HCIIOJIB3Ys HU(POBbIE peCcypChl:
OKPY’KHOCTb, BIMCAHHYIO B yTOJI; HEHTP OKPYKHOCTH,
BIIMCAaHHOM B yIOJI; PABEHCTBO OTPE3KOB

[Tonstue o 'MT,
IPUMEHEHUE B
3a/1a4ax.
buccekrpuca n
CEepECANHHBIN
NEPHEHIUKYJIAp Kak
F€OMETPUYECKUE
MECTa TOYEK.
OKpy»XHOCTb,
ONMCAaHHAas OKOJIO
TpPEYroJbHUKA.
OKpyX HOCTb,
BIIMICAHHAs B
TPEYTOJIbHUK.
[Ipocreiimue 3amauun
Ha IIOCTPOCHUE

KacaTeJIbHbBIX.
HUcnoas3oBars metoa [ MT 11 nokazarenbCcTBa TEOPEM O
nepeceueHur OUCCEKTPHUC YIIIOB TPEYTOJbHHUKA U
CEPEIMHHBIX NEPIECHAUKYISAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomomwio I'MT.

OsBJi1ageBaTh NOHATHAMM BIIMCAHHON M OIMCAHHOM
OKPY>KHOCTEM TPEYroJIbHUKA, HAXOAUTh [IEHTPHI ITUX
OKPYKHOCTEM.

PemiaTe OCHOBHBIE 33/1a4M HA MOCTPOEHHE: yIjia, PABHOIO
JAHHOMY; CEPEIMHHOIO MEPIEHIUKYJIApa JaHHOIO OTPE3Ka;
MPSAMOU, MTPOXOJALIEH YEPE3 JaHHYIO TOUKY U
NEPHEHANKYJIIPHON TaHHON PSIMOiL; OUCCEKTPUCHI JAHHOTO
yIJIa; TPEYTOJIBHUKOB 110 PA3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHUSI TEOMETPUU
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[ToBTOpeHue, 06001ICHNE 4 ToBTopeHHe y | PeliaTh 3aa4M Ha NOBTOPEHUE, MILTIOCTPUPYIOLIHE CBA3H
3HaHUHN 06061IeHNe OCHOBHBIX | MEXKIY Pa3IMYHBIMU YaCTAMHU Kypca
NOHATHA W METOJIOB
Kypca 7 Kjacca
OBILIEE KOJIMYECTBO 68
YACOB I10
[TPOTPAMME
8 KUIACC
HanmeHoBanue pasgena | KonuaecTso OcHOBHBIE BUBI ACATEILHOCTH 00yUYaOIIUXCS
OcHOBHOE coJiepKaHuE
(Tembl) Kypca 4acoB
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HeThIpEXYTrOJIbHUKHU 12 [Tapaieorpamm, ero N300paxaTh U HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKH
NPU3HAKM U cBOficTBa, | PA3HBIX  BUIOB M HMX  DIIEMEHTHI. d®opmyTUpPOBATH
YacTHbIE CIIy4an onpeeIeHus: napasuiesiorpamma, IpPSIMOYTOJIbHUKA,
napasienorpaMMoB pomba, KBagpara, Tpamneluu, paBHOOOKON TpamemuH,
(IpSIMOYTOJIBHUK, POMO, IIPSMOYT'OJIBHOU TPAIIECLIUH.
KBAJIPaT), MX IIPU3HAKK | JlOKa3bIBATh M HCHOJbL30BAThH MPH pPEIIEHHH 33124
U CBOMCTBA. MIPU3HAKH U CBOMCTBA: MapajijiejorpaMma,
Tpaneuus. MPsIMOYTOJIbHUKA, poM0Oa, KBajpaTa, Tpaneuu, paBHOOOKOM
PaBHOOOKas 1 Tparnenu, MPSIMOYTOJILHON TpareIHH.
TpAMOYTONbHAA IIpyMeHATHL MeTOJ yIBOCHUS MEIUAHBI TPEYTrOJIbHUKA.
Tpaneryn. Meroz Ucnoan3oBatrh 1UGPOBBIE PECYPCHI ISl UCCIEIOBAHUS
YABOCHIE CBOMCTB U3y4aeMbIX (pUTyp.
MeEJIMaHBbl. N
IenTpanbHas 3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUSI TEOMETPUU
CUMMETPHUS

Teopema daneca u Teopema 15 IIpoBoANTH MOCTPOEHUSA C TOMOIIBIO TUPKYIIS U THHEHKN

0 MPONOPIIUOHATIEHBIX
OTpe3Kax, MoJ00HbIC

TPEYTOJIbHUKN

Teopema daneca u
TeopeMa

O MPOMOPIIUOHATBHBIX
otpe3kax. Cpennsis
JIMHUS TPEYTOJIbHUKA.

¢ ucnoJyb30Banue reopemsl dasneca U TEOpEMBI 0
MIPONOPLIMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLIUOHAIBHBIN OTPE3OK.

IIpoBoauts  [0Ka3aTENBCTBO  TOrO, YTO  MEJIHUAHBI
TPEyTOJbHUKA TIEPECEKaI0TCs B OJTHOU TOYKE, U HAXOAUTh
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Tpanenus, e€ cpenHss
JIUHUSL.

[IponopuroHaibHBIE
otpesku. LlenTp macc
B TPEYTOJIbHUKE.
[TomoOubIE
TPEyTrOJbHUKU. Tpu
MpU3HaKa Mo00us
TPEYTOJIbHUKOB.
IIpumenenue
noxooust npu
peLIeHUH
MPaKTUYECKUX 3a]a4

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIICHKE, B KOTOPOM
MEIMaHbI JICTSATCS TOYKOW UX TMePECEUCHU.

HaxoauTthb mo00HbIC TPEYTOJIBHUKN Ha TOTOBBIX YEPTEIKAX C
yKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB Moa00Ms. Pemarn
3a/1a4M Ha [MOJ00HbBIC TPEYTOJBHUKH C TTIOMOIIBIO
CaMOCTOSITEIIEHOTO IMTOCTPOSHUS YePTEeIKEH U HAX OXKICHUS
10JTOOHBIX TPEYTOJIBHUKOB.

IIpoBoanTH A0KA3aATENBLCTBA C UCIIOJIH30BAHUEM TIPU3HAKOB
o100us.

Jloka3bIBaTh TP NpPU3HAKA [TOA00HUS TPEYTOJIbHUKOB.
IIpMeHATH [10y4YEeHHBIEC 3HAHUS [IPU PELICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a1a4. 3HAKOMMTBHCH
C HCTOPHMEH Pa3BUTHS T€OMETPUU

[Inomans. Haxoxnenue
MJIOIAJEH TPEYTOJIbHUKOB
1 MHOTOYTOJIBHBIX (PHUTYD.
[Tnomraan mogo0HBIX GuUryp

14

CBoiicTBa IOIIAaCH
reOMETPUUECKUX
buryp. ©opmybl
JUTS TIIOIIA I
TPEYTOJIbHUKA,
napajjiesiorpaMmma,
Tpanemuu.
Brruucienue
MJIOIIAZEN CIIOKHBIX

duryp.

OBaaneBaTh NePBUYHBIMHM NPeACTABIEHUAMH 00 0011eH
TEOpUH TUIOMAIU (MEpHI), (POPMYITUPOBATH CBOMCTBA
IJIOIIA/IN, BBISICHSITh UX HAIJISIAHBIN CMBICI. BBIBOAUTH
(GbopMyJIbl IJIOIIAN TapaJlIeorpaMma, TpEeyroabHUKaA,
Tpanenuu u3 GopMyJibl IIIOIMIAAN MPSIMOYTOJIbHUKA
(xBagpara).

BoiBoauTH (OpMYIIBI TIJIOMIAN BEITYKIOTO
YeThIPEXYTOJIbHUKA Yepe3 TUAarOHal U YroJl MEeKIy HUMH.
Haxoauts miomanu ¢puryp, n300pa>kEHHBIX HA KJIETYATOU
OyMmare, MCIOJIb30BaTh pa30ueHue GUrypsl Ha YaCTH U
JIOCTpavBaHHUE.
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[Tnomanu dpuryp Ha
KJIeTYaTon Oymare.
ITromaau momoOHBIX
buryp. 3amaum ¢
MPAKTUYECKUM
COAEPKAHUEM.
Pemenne 3amau ¢
MOMOIIbI0 METO/Ia
BCIIOMOIaTeJIbHOM
IO u

Pa30upath mpuMepbl UCTIOJIH30BAaHUS BCIIOMOTaTeILHON
TUTOMIA/IN JJIs PEIICHUSI TeOMETPUICCKUX 3a/1a4.

HaxoauTsp miomaay mogo0HbIX GUryp.

BbI4ucJATh 10N pa3IMdHbIX MHOTOYTOJBHBIX (pHUTYD.

Pemath 3a1a4u Ha TUIOMIA/b C TPAKTHYECKUM
cojiepKaHuEeM
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Teopema Iludaropa u
Ha4yaJia TPUTOHOMETPUU

10

Teopema Iludaropa, u
€€ NPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(yHKUIHNA OCTPOro
yTJia MPSAMOYTOJIBHOTO
TPEYTOJbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS B
PSIMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

Joka3biBaTh TeopeMy ITudaropa, ucnosn3oBarb ¢ B
MPAKTUYECKUX BHIYUCICHUSX.

D®opMyIHPOBATH ONPEACICHUS TPUTOHOMETPUUECKUX
GyHKIMIA OCTPOro yriia, NPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKUE COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYTOJILHUKE.

HccienoBatb  COOTHOUIEHUS  MEXKIYy CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJbHUKAX ¢ yriaamu B 45° u 45°; 30°
n 60°.

Hcnoab3oBaTh (HOpMYJIbl TPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JI1 HAXOKICHUS
COOTHOIICHUN MEXTy TPUTOHOMETPUYECKUMU (DYHKIHSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpyMeHATH MOJYyYCHHBIC 3HAHUSI U YMEHUS MIPU PEIICHUU

MPAKTHYCCKUX 3aaa4.

3HAKOMUTBCS ¢ MCTOPHEH PA3BUTHUS TEOMETPUU
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YTIbl B OKPY’KHOCTH.
BrniucanHbie U ONMCAaHHBIE
YETHIPEXYTOJIbHUKHU.
KacaTtenpHble K
oKpyxHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannbie u
LEHTPAJIbHBIE YTJIbL,
YTOJI MEXTY
KacaTeJIbHON 1
XOpAOH. YTIIBI MEXKITY
XOpAaMu U
CEKYIIUMHU.
Bnoucannsie n
OIMCaHHBIC
YETBIPEXYTOJIbHUKY,
WX MIPU3HAKHU U
CBOMCTBA.
[Ipumenenue sTux
CBOWCTB MpH
pellIeHUn
F€OMETPUUECKUX
3ajad4.

BzaumHoe
PacMoJIOKEHUE JBYX
OKPY>KHOCTEH, 0011I1e

KacareigbHble. Kacanue

OKPYKHOCTEMN

@opMyIMPOBATh OCHOBHBIE ONPE/EIICHMS, CBI3AHHBIE C
yIiaMu B Kpyre (BIMCaHHBIA yTOJ, HEHTPAIbHBIA yTrom).
HaxoauTth BHMCAHHBIE YITIbI, ONUPAIOLIUECS HA OJIHY YTy,
BBIYHMCJISATH YIJIbl C TOMOUIBIO TEOPEMBI O BIIMCAHHBIX
yIiax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI
O LEHTPAJIbHOM YTJIE.

HccnenoBath, B TOM YUCIIE ¢ TOMOUIBIO IIU(PPOBBIX
pPECYpPCOB, BIIMCAHHBIE U OIMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U MIPU3HAKU MPU PEILICHUH
3a/1a4y
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[ToBTOpEHME, 0000IICHNE 4 Pematsb 3aa4m Ha MOBTOPEHUE, WIUTIOCTPUPYIOLINE CBSI3H
3HAHUH IToBTOpEHNE OCHOBHBIX MEXIY Pa3IUYHbIMU YaCTAMU Kypca
MIOHATHUH U METOJIOB
KypcoB 7 1 8 KJIacCOB,
0000111IeHNE 3HAHUH
OBLIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KJIACC
HamveHoBarHe paziena | KoMHuecTso OcHOBHBIE BUBI ACATEILHOCTH 00yUYaIOIUXCS
OcHOBHOE cojiepKaHUe
(Tembl) Kypca 4acoB
Tpuronometpusi. Teopembl 16 ®opmyJINpoBaTh  ONpeldeJeHUs]  TPUTOHOMETPUUYECKUX

KOCUHYCOB M CHHYCOB.
Pemienue TpeyroibHUKOB

Onpenenenue
TPUTOHOMETPUUECKUX

¢Gynkuumii yrinos ot 00

1o 1800. @opmyiibr
npuseneHus. Teopema
KOCHHYCOB, TEOpEMa
CUHYCOB. Pemienne
TPEYTOJILHUKOB.
[IpakTueckoe
IIPUMEHEHHUE
JIOKa3aHHBIX TEOPEM

GYHKIUN TYyNbIX U NPSMBIX YTJIOB.

BbIBoAMTH TEOpEMY KOCHHYCOB U T€OPEMY CHHYCOB (C
pagnuycoM OMMCAHHON OKPY>KHOCTH).

BoiBoauTh (hOpMYJIbI AJ151 BBIYMCIEHUS TUIOIIAAeH ¢
HCIO0JIb30BaHMEM TeopeM TpuronomMerpum (hopmyna
IJIOIIA/IA TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI M YTOJI MEXKTY
HUMH, (HOpMyJia TUIOMIAAN YETHIPEXYTOIBHUKA Yepe3 €ro
JIMaroHa v v YroJl MeXXIy HUMHM).

Pemiatb TpeyroabHUKMY.

Pemarn MMPAKTHYCCKHEC 3aJla4u, CBOAAIIUCCS K
HaXO0XXACHUIO PA3JIMYHBIX 3JICMCHTOB TPCYT'OJIbHUKA
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[IpeoOpazoBanue moa00usI.
Mertprueckue
COOTHOIICHHSI
B OKPYKHOCTH

10

ITonsatue o
npeoOpa3oBaHUuU
1OJT00MSI.
CoOTBETCTBEHHEIE
2JIEMEHTHI NOO0OHBIX
buryp. Teopema o
MIPOU3BEICHUHT
OTPE3KOB XOP,
TeopemMa

OcBauBaThb NOHATHE npe06pa30BaHI/I>1 HOI[O6I/I5I.

HccaenoBath OTHOIICHUE JIMHEWHBIX 3JIEMEHTOB (QUTYpP TIPU

npeoOpa3zoBaHUM MOI00USI.

Haxoauth nmpuMepsl Mogo0us B OKpYy>KaroIiei
JICUCTBUTEIILHOCTH.

BbIBOAUTH METPUUECKUE COOTHOIICHUS MEXY OTPE3KAMH
XOPJ1, CEKYIIUX U KACATEIbHBIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJIO0OHBIX TPEYTOJbHUKOB. Pemars
reOMETPUYECKUE 3a/1a4M U 3aa4M U3 peajbHON KU3HU C
UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTOJIBLHUKOB

O MPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopeMa 0 KBajapare
KacaTeJIbHOM.
IIpumeHnenue B
pelLIeHun
r€OMETPUYECKUX
3a1a4
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Bexkropsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIUMTAHUE
BEKTOPOB, YMHOKECHHE
BEKTOpa Ha YMCIIO.
DU3NYECKUN U
F€OMETPUUECKUH
CMBICJT BEKTOPOB.
PaznoxeHne BekTopa
0 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsl
BekTopa. CKalsipHOE
MPOM3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KaK HAMIPABICHHBIC OTPE3KH,
HCCJIe0BATH TEOMETPUUSCKUI (TIepeMeITCHIE) U
bu3uYECKHii (CHIa) CMBICITBI BEKTOPOB.

3HaTh onpejieieHHsl CYMMBI U PA3HOCTH BEKTOPOB,
YMHO>KECHHSI BEKTOpA Ha YUCIIO, HCCJIeI0BATH

r€OMETPUYECKUNA U (PU3NYECKUN CMBICIIBI ATUX ONEPALIHA.

PemaTh reoMeTpUYECKHUE 3a/1a9H C HCITOJIb30BAaHUEM
BEKTOPOB.

PackiaapIBaTh BEKTOP 10 ABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaISIPHOE MTPOU3BEICHUE BEKTOPOB,

BBIBOJAUTD €T'0O OCHOBHBIC CBOMCTBA.

BopryucasiTb CyMMy, pa3HOCTb U CKAJISIPHOE MPOW3BEICHUE

BCKTOPOB B KOOpAMWHATAX.

IIpuMeHsATh CKAIIPHOE MPOU3BEICHUE [JI1 HAXO0XKICHUS

AJIMH 1 YTJIOB
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IMPUMCHCHHC JIISA
HaXOXACHUA MOJIHH U
YTJIOB. Pemenue 3aJad
C IOMOIIBIO BCKTOPOB.

[Ipumenenue
BEKTOPOB TUTS
peneHns 3a1a4
buzuku
JlekapTOBBI KOOPAUHATHI JlekapTOBBI OcBauBaTh NOHATHE NIPIMOYTOJIBHOW CHCTEMBI KOOPIMHAT,

Ha ITIJIOCKOCTH

KOOpJMHAThl TOUEK Ha
TJTOCKOCTH.
YpaBHEeHUE TIPSIMOI.
YpaBHeHHe
OKPYHOCTH.
Koopannatel Touek
MepeceyeHus
OKPYKHOCTHU U
IIPSMOM.

Meron KOOpAMHAT TIPU
pelLIeHUn
r€OMETPUYECKUX
3a7a4, IPAaKTUYECKUX
3a1a4

JEKapTOBBIX KOOPJAUHAT TOUKH.
BoiBoauUTH ypaBHEHHE NPSMOUN U OKPYKHOCTH. Bbl1easaTh
MOJIHBIN KBaJIpaT /I HaXOXK/IEHUS LIEHTpa U paguyca
OKPY’KHOCTH 110 €€ YPABHEHHUIO.

PemaTh 3a1auM Ha HAXOXKJICHUE TOUYEK TIEPECCUCHUS
PSIMBIX M OKPY>KHOCTEW C MOMOIIBIO METOAA KOOP/IUHAT.
Hcnoan3oBaTh CBOICTBA YIII0BOr0 KO3 UIIMEHTA IPSIMOIA
P pEeUICHUU 3a]1a4, JJIsl ONPEICIICHUS] PACIIONOKEHUS
IIPSIMOM.

IIpuMeHSATH KOOPAUHATHI TP PEIICHUU TEOMETPUIECKUX U
MPaKTUYECKUX 3aJ1a4, JJIsl TOCTPOCHUSI MAaTEMaTHUYECKUX
MOJIEJIeN peasIbHBIX 3a/1a4 («METOJ KOOPIUHATY).
IMoab30BaTbest 1151 IOCTPOCHUS U UCCIIEA0BAHUM
IU(POBBIMH PECYPCAMH.

3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHUSI TEOMETPUU
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[IpaBubHBIC
MHOTOYTOJIbHUKH. [[uHa
OKPY>KHOCTH M TUIOIIA/b
Kpyra. Beraucienue
TUIOIIAIEN

[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
Yucmo 0. nuna
OKPY>KHOCTH, TyTH
OKPY’KHOCTH.

Papnannas mepa yrna.

[Tmomane kpyra,
CEKTOpa, CErMEHTa

®opMyMpPOBATH ONPECICHUE MPABUILHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
IHoab30BaTHLCA MOHITUEM JIJIMHBI OKPY>KHOCTH, BBEJEHHBIM

C MIOMOIIBIO ITPaBUJIbHBIX MHOT'OYT'OJIbHUKOB, OIIPEAC/IATD

yucno O, nuny nyru u paguannyto mepy yria. IlIlpoBoauts
nepexoa OT paAuaHHOM MEpPHI yIyla K I'PaJlyCHOM U
Ha00OpOT.

OmnpeneasiTh I0MAAb KPyTa.

BoiBoguth popmy.ibl (B TpaycHON U paiuaHHON Mepe) IS
JUTAH JTyT, TUIOIIAAEH CEKTOPOB U CETMEHTOB.

BoruucasaTs momaan Guryp, BKIFOYAIOMINUX JIEMEHTHI
OKPYXHOCTH (KpyTa).

Haxoauth rioniaay B 3aj1a4ax peajibHOM KU3HU

JIBH>KEHUS TIJTOCKOCTH

[TonsiTue 0 ABMKEHUU
TJTIOCKOCTH.
[TapayutenbHbIN
MEPEHOC, MOBOPOT
[Ipumenenue npu
pELICHUN 3a1a4

Pa30uparte npuMepsl, WUTFOCTPUPYIOLIUE TTOHITHUS
JIBUKCHUS.

DopMyJTHPOBATH ONIPEACIICHUS NTapAJUIEIBHOTO IIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETpUU. BBIBOAUTH UX CBOMCTBA,
HAXOAMThb HEIOJABUKHBIC TOYKHU.

HaxoauTh LEHTPBI U OCH CUMMETPUM MpoCcTeHIux Guryp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa3oupaTh MPUMEPHI).
Hcnoan3oBaTh 1515 TOCTPOEHUS U UCCIIEIOBaHUN LU(PPOBBIE

pecypchl
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[loBTOpEeHue, 06001ICHUE,
cucTeMaTHu3alMs 3HaHUM

[ToBTOpEHUE
OCHOBHBIX TOHATHUH U

OnepupoBath NOHATHAMM: QUrypa, TOUKA, IpsMas, yrol,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII U PABHOCTOPOHHUI
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METO/IOB KypcoB 7—9
KJIaCCOB, 0000IIIEHHE U
CUCTEMAaTU3ALUS
3HAHUM.
[Ipocrenmme
r€OMETPUUECKHUE
burypsl 1 ux
cBolicTBa. M3mepenue
r€OMETPUYECKHUX
BEJIMYMH.
TpeyroyibHUKMU.
[TapamnenbHbie 1
MEePIEHIUKYJIIPHbIC
npsiMbIE.

OKpy»X HOCTb U KpPYT.
['eomeTpuueckue
MOCTPOEHHUS. YTJIbl B
OKPYHOCTH.
Bnucannelie u
ONMCAHHBIE
OKPYHOCTH
MHOTOYTOJIBHUKOB.
IIpsamas u
OKPYHOCTb.
YeTbIpEXYTOJIbHUKU.

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEUAHA,
OHMCCEeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPaJUIEIOrPaMM,
poMO, IPSIMOYTOJIBHUK, KBaJIpaT, TPaIeluus; OKPY>KHOCTb,
KacarelibHas, paBEHCTBO U M0100ue GUryp, TpeyrojbHUKOB;
NapajuIeIbBHOCTh U NEPIEHAUKYIAPHOCTD MIPSMBIX, YTOJI
MEXAY MPSMBIMU, CAMMETPHSI OTHOCUTEIIBHO TOUKH U
IPSIMOIA; IJIMHA, PACCTOSIHUE, BEIMYMHA YIJIA, IIJI0MIA/b,
IIEPUMETP.

Hcnoab3oBath (popMyJibl: nepuMeTpa U IIIOIMIAIN
MHOTOYTOJIbHUKOB, JJINHBI OKPYXKHOCTH M ILIOIIAIN KPyTa,
00BbEMa MPSAMOYTOJIBHOTO MapalieNenuIe/a.
OnepupoBaTh NOHATHAMM: IPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; MCIOJIb30BATh ITU NOHATHUS IS
NIPEACTABIICHUS TAHHBIX U PELIEHUS 3a7a4, B TOM YHCIIE W3
OPYrUX y4eOHBIX MPEIMETOB.

PemiaTe 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHATHUH,
WUTIOCTPALIAIO CBSA3E€M MEXy pa3IMYHbIMHU YaCTSIMH Kypca.
BeiOuparb MeTOx 15 pelIeHrs 3a1a4u.

Peniats 3aaa4un U3 1MOBCeTHEBHOM KU3HU
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Bnoucansabie
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Y OIIMCaHHbIC
YETHIPEXYTOJIbHHUKHU.
Teopema Iludaropa u
Hayasia
TPUTOHOMETPHH.
Pemmenue oOuux
TPEYTOJIBLHUKOB.
[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
TJTIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
[I;momans.
Brruncnenue
romnranen. [nomann
MoI00HBIX (UTYP.
JlexapToBbI
KOOpJAUHATHI Ha
ITIOCKOCTU. BeKTOpbI
Ha IUIOCKOCTHU

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68
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OEJEPAJIBHASA  PABOYAA  HPOI'PAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA» B 7-9 KNTACCAX

MNOACHUTEJBbHASA 3AIINCKA

B coBpeMeHHOM 1U(pPOBOM MHUpPE BEPOSITHOCTh M CTAaTUCTHUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUKHU 3PEHUS TPAKTUUYECKUX MPUIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOIMMOM Ka)XJIOMy ueloBeKy. BospacTtaer umcio mpodeccuit,
IpU OBJIAJECHUH KOTOPhIMH TpeOyeTcss xopomias 0a3oBas MOATOTOBKAa B 00JacTu
BEPOATHOCTHU U CTAaTUCTHKH, TaKasl MOATOTOBKA Ba)KHA JUIsl IPOJOJKEHHsI 00pa30BaHUs
U 17151 yCIIeUTHON po(eCCUOHATIBHON Kaphephl.

Kaxp1ii yenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIINXCS Y HETO
TaHHBIX. A U1 0OOOCHOBAaHHOTO TPHUHATHS PEIICHWS B YCJIOBHUAX HEJOCTAaTKa WU
n30bITKa HWHGOPMAIIUM HEOOXOJMMO B TOM YHCJIE XOpOlo CcHOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIILIIICHHE.

NmeHHo mo3ToMy OCTpO BCTajla HEOOXOAUMOCTh C(HOPMUPOBATH Y OOyHAIOLIUXCS
(YyHKIHOHAJIBHYIO T'PAaMOTHOCTB, BKJIIOYAIOLIYI0 B c€0sl B KauyeCTBE HEOTHEMIIEMOU
COCTaBJISIOLIEH YMEHHE BOCHPUHUMATh U KPUTHUECKU aHAIM3UPOBATh MH(OpPMAIUIO,
NPEJCTaBICHHYIO B Pa3iMyYHbIX (popMax, MOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTHMX
pEaNbHBIX TPOIECCOB W 3aBUCHUMOCTEH, MPOU3BOAUTH MPOCTEHUIINE BEPOSTHOCTHBIC
pacu€Thl.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMU MpHHIMIIAMU cOoOpa, aHanu3a |
OpEJICTaBICHUsS JaHHBIX U3 Pa3MyHbIX cdep JKU3HM O0IlnecTBa M ToCyAapcTBa
npuoOuiaeT oOydarmuxcs K  OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBA€T HABBIKM OpraHM3almu mepebopa W TMoAcY€Ta dHCcIa
BapHaHTOB, B TOM YHCJE B MPUKIAIHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOpPUHU
rpadoB co3MaéT mMaTeMaTH4ecKuii (QpyHIaMeHT i GOpPMHUPOBAHUS KOMIIETCHIIUNA B
obnmactu MHPOPMATUKH U IUPPOBBIX TeXHOJOTW. [IpyM H3yyeHUU CTATUCTHKU U
BEPOATHOCTH OOOTAIIAOTCS MPEACTABICHUS OOYJAIOIIMXCS O COBPEMEHHOW KapTHHE
MHUpPa U METOJaX €ro McCieqoBaHus, GOpMUPYETCS MOHUMAHHUE POJIM CTaTUCTHKU Kak
UCTOYHUKA COLMAJIBHO 3HAUYMMON HMH(pOpMAUMM M  3aKJIaJbIBAOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B cooTBeTcTBUMM C JAaHHBIMH LETSIMH B CTPYKTYpE MpOTrpaMMbl yueOHOTO Kypca
«BeposTHOCT M CTAaTUCTHKA» OCHOBHOTO 00IIIEro 00pa3oBaHUs BBIACIEHBI CIEAYIONTNE
coJiepikarenbHO-MeToquueckue nuHuM: «[IpencraBieHne OaHHBIX M OMHUCAaTENIbHas
CTaTHCTUKa», «BeposTHOCTHY, «DeMeHThl KOMOMHATOpUKN», «BBeaeHue B TEOpHIO
rpadoBy.
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Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAs CTATUCTHKA»
CIIy>KHT OCHOBOH Ui (POPMHUPOBAHUSI HABBIKOB pabOThI ¢ MH(OpPMAIIHEH: OT YTEHUS U
UHTEpIIpeTallud HMHPOpPMAINK, MPEICTaBICHHOW B Tabnuiax, Ha [audarpaMmax u
rpadukax, 10 cOopa, MpeACTaBICHHS M aHalu3a JIaHHBIX C HCIIOJIb30BAaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CpPEIHUX U pacceuBaHusi. Pabortas ¢ JgaHHBIMH,
oOydaromuecss ydarcs CUMATHIBAaTh W HHTEPIPETUPOBATH JIaHHBIC, BBIJIBUTATD,
apryMEHTUPOBATh M KPUTHUKOBAaTh MPOCTEMIIME TMIOTE3bl, pPa3MbIUULITh HaJ
dbakTopamu, BbI3BIBAIONIMMU HM3MEHYMBOCTh, W OLIGHUBATh WX BIMSHHE Ha
paccMaTpUBaeMbI€ BEJIMYUHBI U IPOLECCHI.

NHTynTHBHOE mNpEncTaBlIeHUE O CIYyYalhHOW W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAEHUHUW CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOM IS M3yYECHUS
TEOPHUH BEPOSATHOCTEN. boJiblIoe 3HaUeHnEe UMEIOT MPAKTUYECKUE 3aJaHUsI, B YACTHOCTH
OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMA.

[loHsiTHE BEPOATHOCTH BBOJUTCS KAK Mepa MPaBAONOA00MUs CIy4ailHOrO COOBITHS.
[Tpu n3yyenum yueOHOro Kypca o0ydarouecss 3HaKOMATCS € MPOCTEUIIMMHA METOIaMU
BBIYMCIICHHASI BEPOSTHOCTENM B CIy4YalHBIX JKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
JIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMM 3aKOHAMHM, IO3BOJIIOIIMMHU CTaBUTh U
pemaTth OoJee CloXKHbIe 3a7aun. B ydueOHbIl Kypc BXOJAT HadallbHbIEC MPEACTaBICHUS
0 CITy4ailHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOy4arolmuxcs C
MHOXECTBAMU W OCHOBHBIMHM ONEpALMSIMU HaJ MHOXKECTBAMH, pPaccMaTpUBAIOTCS
npUMeEpbl TPUMEHEHMs I pEelleHUs 3ajad, a TakKe HCIOJIb30BaHUS B JAPYrUX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMEeTax.

B 7-9 xknaccax wusydaercs y4eOHbIH Kypc «BepoATHOCTh M CTAaTUCTUKA», B
KOTOpBbI BXOIAT pasnenbl: «lIpencraBieHne JaHHBIX M ONUCATENbHAs CTATUCTHUKAY,
«BepoaTrHocThY», «DIeMEHThl KOMOMHATOPUKWY», «BBeneHnue B Teoputo rpadoy.

OO0miee YKCIO 4YacOB, PEKOMEH/JOBAHHBIX JJISI HW3Y4YEHUsT Yy4eOHOTO Kypca
«BeposaTHocTh U cTaTucTUKa», — 102 yaca: B 7 knacce — 34 vaca (1 4ac B Hezeno), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 gaca (1 yac B Heneio).

COJEPXXAHUME OBYUYEHUA

7 KIIACC

[IpencraBnenre aHHBIX B BHJAE TaOJWIl, AuarpamMm, rpapuKoB. 3aroTHEHHUE
TaOJIUIl, YTEHUE U MOCTPOCHUE AHarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UreHnne rpauKoB pealbHBIX MpoieccoB. M3pnedeHne MHPOPMAIMU W3 JUArPaMM U
TaOJIHII, UCTIONH30BAHNE U UHTEPIPETAINS TaHHBIX.
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OnucarenpHasi CTaTUCTHKA: CcpeaHee apudmeThyeckoe, MeAuaHa, pa3Mmax,
HauOoJIbIlIeE W HaWMEHBIIEe 3HAYCHHS Habopa YHCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOW N3MEHYMBOCTH.

CrnydaliHbI{ SKCIIEPUMEHT (OIIBIT) U CiIy4aiiHoe coObITHE. BeposSTHOCTh U YacToTa.
Posab ManoBeposITHBIX U MPAaKTUYECKH IOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOIIIECTBE.
MoseTa u urpanbHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Ynciao pédep u CyMMapHasi CTCTICHb
BepmnH. [IpencraBnenue o csizHoctu rpada. Lenu u nukiel. Iyt B rpadax. O6xon
rpada (3itnepoB nyTh). [IpencrapieHue 06 opueHTUpoBaHHOM Tpade. Pemenue 3agau ¢
TOMOIIBIO TpadoB.

8 KVIACC

[IpeacraBieHue NaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)uKoB.

MHO0X€eCTBO, 3JIEMEHT MHO>KECTBA, ITOJAMHOKECTBO. Ornepanny HaJi MHOKECTBAMU:
oObeMHEHUE, TepeceueHue, aomnojHeHue. CBOMCTBa omepanuil Haj MHOKECTBaMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEACIIUTEIBHOE, BKIOUCHUS. Vcronp30Banne
rpaUUecKoro MNpEICTaBIECHUS MHOXECTB I ONUCAHUS PEAIbHBIX IPOIECCOB H
SBJICHUH, IIPU PELLICHUH 3aa4.

N3mepenne paccenBanus HOaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKIIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHus.

DneMeHTapHble cOObITUS citydaiiHoro onbita. Ciydalinblie coObiTHsI. BeposiTHOCTH
coObITUH. OMNbITEI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. ClydailHbIN
BbIOOD. CBSI3b MEXKAY MaJIOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITUSIMU B
pupoze, OOIIECTBE U HAYKE.

JHepeBo. CBOWCTBAa OEPEBBEB: €AMHCTBEHHOCTh IYTH, CYLIECTBOBAHWE BHUCSIYECH
BEpUIMHBI, CBSI3b MEX]y YKMCIOM BEpLIIMH M yuciaoM pédep. IIpaBuiio yMHOKEHHS.
Pemenue 3anau ¢ nomoiipto rpados.

[TpotuBomomnoxueie coObITHs. Juarpamma Diinepa. OO0beAMHEHUE U TTEpeceUeHUe
coObiTuii. HecoBmecTHble cOObITHA. DOpMyna CIOKEHHUS BEPOATHOCTEH. Y ClOBHAs
BeposiTHOCTh. [IpaBunio ymHoxeHus. HeszaBucumble coObiTus. IlpencraBienue
DKCIEPUMEHTAa B BHJE JepeBa. PemieHue 3amay Ha HAXOXKIACHHUE BEPOATHOCTER €
MOMOIIBIO JIEPEBA CIIy4allHOTO SKCIIEPUMEHTA, TuarpaMm Jilepa.

9 KIIACC

[IpencraBneHune naHHBIX B BUAE TaOJMI], IuarpaMM, rpaduKoB, MHTEpHpETAIs
JTaHHBIX. UTeHHe U MOCTpOoeHHe Tabull, AUarpaMm, rpa)uKoB MO PEAIbHBIM JTAHHBIM.
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IlepecranoBku u ¢akropuan. CouderaHuss U UYUCIO cOYETaHUH. TpeyronbHHUK
[Tackaind. Pemrenre 3a1a4 ¢ MCHOJb30BAaHUEM KOMOMHATOPUKH.

'eomerpuueckass BeposTHOCTh. CiydallHbIi BbIOOp TOYKM ©3 (UTYpPHl  Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPY>KHOCTH.

Hcnertanue. Yenex m Heynada. Cepus ucnblTaHuid 10 nepsoro ycmexa. Cepus
ucnbiTanuilt bepaymnu. BepostHocTu coObITHii B cepun ucnibiTanuii bepHysu.

CnydaiiHasi BeJMYMHA W PACIPENCIICHHE BEpPOSITHOCTEH. MaremaTudeckoe
oxujaHue u aucrepcus. [IpuMepsl MaTEMaTHYECKOTO 0KUIAHUS KaK TEOPETUYECKOIO
CPEIHEr0 3HAYCHHUs BEIMYMHBI. MaTeMaTH4ecKoe OKUIAHWE U JHUCIIEPCUs CIIy4alHOU
BEJIMYMHBI «UHUCIIO YCIIEXOB B CEPUH MCTbITAHUN bepHymmy.

[Tonsatue o 3akoHe OonbIIMX uyuced. M3mepeHue BEpPOSITHOCTEH € MOMOIIBIO

4acToT.

Ponb v 3HaueHne 3aKOHa OOJIBIIMX YKCEN B IPUPOJIC U OOIIECTBE.
MNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC peE3yabTaTBl OCBOCHHUS IIPOTPaMMbl YYEOHOrO Kypca K KOHITY
o0yueHus B 7 KJacce:

Yutath uHPOpMaLMIO, TMPEACTABICHHYIO B Ta0nulax, Ha JIudarpaMmmax,
NpEACTaBIATh JaHHble B BUJE TaOJMUL, CTPOUTh JUArpaMMmbl (CTOJIOHMKOBBIC
(cronbuatkie) U KpyroBbie) IO MacCHBaM 3HAYEHUH.

OnuceIBaTh U UHTEPIPETHUPOBATH PEATbHBIE YMCIIOBBIE JTAHHBIE, MPEICTABICHHBIE
B TaOJMIIAX, HA AMarpamMmax, rpapukax.

Hcrons30BaTh JUIsl ONMCAHUS TaHHBIX CTATUCTUYECKHE XapPaKTEPUCTUKU: CPEIHEE
apupmMeTnyecKoe, MeInaHa, HanboJIblIee U HAMMEHBIIIEE 3HAYEHUS, pa3Max.

Nmers mnpencraBieHne O CIAyd4alHOM W3MEHYMBOCTM Ha IIpUMEpax LEH,
(bu3MYEeCKUX BEJIWYUH, AHTPOIOMETPUYECKUX JAHHBIX, HMETh MPEJACTaBICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTHU.

[IpeameTHBIC pE3yJbTAaThl OCBOCHHUS IPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHnus B 8 kiacce:

N3Bnekats u npeoOpa3oBbIBaTh MHGOPMAIIHIO, MPEACTABICHHYIO B BUJIE TaOJUII,
TuarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUE TaOIUII, TUarpamMmm, rpaduKoB.

OnuceiBaTh JTaHHBIE C TIOMOIIBIO CTATHCTHYCCKUX TIOKa3aTeliel: CpeaHuX
3HAYEHUH M Mep pacceuBaHus (pa3Max, TUCIEPCUs U CTAaHIAPTHOE OTKIIOHEHHE).
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HaxoauTh 4acTOTBI YMCIOBBIX 3HAUYEHUH M 4aCTOThI COOBITHUM, B TOM YHCIIE IIO
pe3ysbTaTaM u3MepeHul U HaOJI0ICHUH.

HaxoauTh BepOSTHOCTH CIydalHBIX COOBITHI B ONBITaX, 3Has BEPOSTHOCTH
3JIEMEHTAPHBIX COOBITHI, B TOM YUCJE B ONBITaX C PABHOBO3MOXHBIMU 3J1EMEHTAPHBIMU
COOBITUSIMHU.

Hcnonp3oBath rpaduueckue MOAENTU: JACPEBO CIYYalHOTO SKCIIEPHUMEHTA,
JyarpaMMbl DiJiepa, YuciaoBas npsimasi.

OnepupoBarh MOHATHAMHU: MHOKECTBO, ITOJAMHOYKECTBO, BBIIOJHATH OIEPALUU
HaJ MHOXKECTBAMU: OOBEIMHEHUE, TIEPECEUCHHE, AOIOJIHEHUE, IEPEUNUCTATh HIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduyeckoe Mpe/CTaBICHUE MHOXKECTB U CBSI3€H MEXIy HUMHU
JUIsL ONMCAHMS IPOLIECCOB W SIBICHWI, B TOM YHCIIEC NPU PELICHUM 337a4 U3 JPYruX
y4€OHBIX MPEAMETOB U KyPCOB.

[IpenMeTHble pe3yiabTaThl OCBOEHHUS MPOrPAaMMbI Y4EOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

N3Bnekate 1 mpeoOpa3oBbIBaTh MHPOPMAIIMIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHHUKAX B BUAE TaONMIl, AHAarpamMm, rpaukoB, MPEACTaBIATh aHHBIE B BHJIE
Ta0aul, AUarpamMm, rpaukos.

Pemarp 3agauum opraHM30BaHHBIM 1epeOOpPOM BapUaHTOB, a TaKXKe c
UCIOJIb30BaHNEM KOMOWHATOPHBIX MPaBUI U METO/IOB.

Hcnonp30BaTh onucarenbHbIe XapaKTEPUCTUKU JJIsI MACCUBOB YHCIIOBBIX JTaHHBIX,
B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPBI PACCEUBAHMUS.

HaxoauTh 4acTOThl 3HaUYE€HUM M YACTOThI COOBITHS, B TOM YHCIE MOJB3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOIOICHU.

Haxonutb BepOsSTHOCTH CIy4yaWHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM YUCJIE
B ONBITaX C PABHOBO3MOYKHBIMH AJIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX UCIBITAHUN /10
IIEpBOTO yCIIeXa, B CEPUAX UCIIBITAHUN bepHyIu.

HNmets nipencTaBieHue O CIy4YalHOM BEJMYUHE U O PACTIPENICIIEHUN BEPOSITHOCTEN.

Nmery mpencraBieHHMEe O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTHM U O POJIM 3aKOHA OOJIBIIMX YHUCENT B
npUpoAe U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
HaumMenoBanue pasnena  Kommaectso OCHOBHOE COnEpikanme OCHOBHBIE BUIBI JIEATENBHOCTH 00y4JaroIuXcst
(TeMsbl) Kypca 4acoB
[IpeacTaBieHue 1aHHbBIX 7 OcBauBaTh c1OCOOBI ITPEICTABICHUS
[IpencraBienue NaHHBIX B
CTATUCTUYCCKUX JIAHHBIX M YHUCJIOBBIX MACCUBOB C
tabmuuax. [Ipaktuyeckue
MTOMOIIBIO TAOJIUI] ¥ TUarpaMM C UCTIOJIb30BaHUEM
BBIYHCIICHUS 110 TaOJTHIHBIM
aKTyaJTbHBIX ¥ BXXHBIX JAaHHBIX (JIeMorpaduieckue
na"gHBIM. M3BiIeuenne u N
JTAaHHBIE, TPOU3BOJICTBO MPOMBIILIICHHON U
WHTEPIpETAys TAOTUIHBIX . .
CEBCKOXO3SUCTBEHHOM MPOIYKITUH, OOIIICCTBEHHBIC
naHHbIX. [IpakTryeckas )
Y IPUPOIHBIC SBIICHUSA).
pabota «Tabmuip». " pHpoZ 5 5
4aTh MeTOAbI pa0OTHI C TAOJIUYHBIMU U
['paduueckoe npeacraBieHue 3y CTOABI PADOTRL €
rpagUIeCKUMU TIPEICTABICHUSIMU TAHHBIX C
JTAHHBIX B BUJE KPYTOBBIX,
MIOMOIIBIO IIU(PPOBBIX PECYPCOB B X0OJI€
CTOJIOMKOBBIX (CTOJIOYATHIX) mIbio 1 pp pecyp A
MPAKTUYECKUX PadOT
nuarpamMm. Urenue u
MOCTPOCHUE TUarpamM.
[Tpumeps! nemorpaduyeckux
JMarpaMm.
[IpakTtuueckas pabora
«Jlnarpammb»
OnucartenbHasi CTaTUCTHKA 8

Yucnoseie Habophl. CpegHee
apu(pMeTHYeCcKoe.
Menuana ynciioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HabOp, Mepa
[EHTPaJbHON TEHJICHIIM (Mepa IIEHTpa), B TOM YHUCIIe
cpeaHee apudmMeTHIECKOe, MeIMaHa.
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VY CcTONUYNMBOCTh MEJIUAHDI.
[IpakTrueckas pabora
«Cpennue 3HaUCHUs».
Hanbonpee n HauMeHbIIIEE

3HAYEHUS YUCIIOBOTO HAabopa.

Pa3max

OnucbIBaTh CTATUCTUYECKUE JAHHBIE C TTOMOIIBIO
cpenHero apu(MeTHYecKoro u MeAuansl. Pemats
3a/1ayu.

HN3yuyarh CBOMCTBA CPEJHNUX, B TOM YUCIIE C
MOMOIIBIO LIU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX PaldoT.

OcBauBaTh NOHSATHUS: HAUOOJIbIIIEE U HAUMEHBIIIECE
3HAYEHUS YUCIOBOTO MaccuBa, pa3max. Pemars
3aJa4M Ha BHIOOp crioco0a OnMuCcaHusl TaHHBIX B
COOTBETCTBHUHM C MPUPOJIOI JAHHBIX U LIEIAMHU
HCCIIETOBAHUS

CnyyaliHasi ©3BMEHYMBOCTh

CrnydaiiHast ”3BMEHYUBOCTh
(mpumepsl). YactoTa

3HAUCHUI B MacCCHBE JAaHHBIX.

['pynmupoBka.

I'mcrorpammei.
[IpakTuueckas pabora

«CnyyaiiHas U3MEHYHBOCTHY

OcBauBaTh NOHATHUS: YACTOTA 3HAUYECHUN B MaCCUBE
JIAHHBIX, TPYIIIUPOBKA TAHHBIX, TUCTOTpaMMa.
CTpouTth 1 aHAJIU3UPOBATH TUCTOIPAMMBI,
NoAOUPATH MOAXOIAIINN 1Iar TPYIIUPOBKHU.
OcBauBaTthb rpaduuecKkue npecTaBIeHUs Pa3HbIX
BUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM UHCIIE C
MOMOIIILI0 LIU(GPOBBIX PECYPCOB, B X0OJI€
MPaKTUYECKON PabOThI
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Brenenue B Teoputo rpadoB

I'pad, BepuuHa, pedpo.
IIpencraBnenue 3agaun ¢
nomolisio rpada. CTeneHb
(BaJICHTHOCTb) BEPIIMHBI.
Yucno pébep u cymmapHas
CTEeIeHb BepuH. Llens n

OcBauBaTh nousitusi: rpad, Bepmmuna rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTb BEPIIKHBI), LIEMb U LUKJL.
OcBauBaTh NOHATHS: ITyTh B rpade, SHIEepoB MyTh,

ob6xo rpada, opueHTUPOBAHHBIN rpad.

PemaTh 3aqaum Ha NOUCK CYMMBI CTENIEHEH BEPIIMH

uki. [1yTe B rpade.
[IpencraBienue o CBI3HOCTH
rpada. O6xon rpada (siIepos
nyTh). [IpeacraBnenue 06
OpPUEHTHUPOBAHHBIX Tpadax

rpada, Ha ouck 06xoxa rpada, Ha MOUCK MyTe B
OpPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh cnoco0bI NPEACTAaBICHUS 33a4 U3 Kypca
ayreOppl, FTEOMETPUN, TEOPUH BEPOSITHOCTEH, JPYTUX
MPEAMETOB C MOMOIIBIO TpadoB (KAPThI, CXEMBI,
ANEKTPUUECKUE 1IeNH, PYHKITMOHAIBHBIE COOTBETCTBHS)
Ha TIpUMepax
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BepositTHOCTB M yacToTa 4 CityyaifHbIN OTIIBIT U e . .
. . OcBauBaTh MOHATHSA: CIIyYalHBIA OMNBIT U CIIy4YalHOE
CIIy4allHOTO COOBITHS ClIy4ailHoe cOOBbITHE.
coOmbITHE, MaJIOBEpPOSITHOE u MPaKTUYECKU
BeposTtHocTs M yacTora
JIOCTOBEPHOE COOBITHE.
coObITHs. Poib
MATOBEPOSTHBIX 1 N3y4aTs 3HAUMMOCTh MaJIOBEPOSITHBIX COOBITUI B
NPAKTHYECKH IOCTOBEPHBIX pUPOJIE U OOIIECTBE Ha BAXKHBIX NpUMeEpax (aBapuu,
COBBITHIL B IPHPOTIE U B HECUYaCTHbIC CITydau, 3al[1uTa NepCOHaTbHON
o6mectse. MoHeTa 1 uH(dopmaIuu, nepeaava TaHHbIX ).
HrpanbHas KOCTh B TEOPHH M3y4ath poJib KIaCCUYECKUX BEPOSITHOCTHBIX MOJENEN
BEPOSITHOCTEH. (MOHeTa, urpaibHas KOCTb) B TEOPUU BEPOSITHOCTEH.
HpaKTI/I"IGCKa}I pa60Ta HaﬁJHOIlaTb U U3y4aTb 4aCTOTy COOBITHII B IMPOCTBIX
«YacToTa BBINAJICHUS OPIIay» HKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIBIO ITU(POBBIX
pPECYpPCOB, B XO/I€ TPAKTUYECKON pabOThI
O6o06menwue, 5 IIpesicTaBneHue JaHHBIX. IHoBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY
CHUCTEMAaTH3aIMs 3HAHUN OmnucareipHas CTaTUCTHKA. SHAHM
BeposTHOCTh CityyaliHOTO
Pemars 3aga4m Ha IPECTABICHUE U ONHCAHUE
COOBITHS
JTAHHBIX C TTIOMOIIIBIO U3YUYEHHBIX XapaKTEPUCTHUK.
OO6cyxaaTh NpUMepPbI CITYIANHBIX COOBITHIA,
MaJIOBEPOSITHBIX U PAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIM B IPUPOJIE U KU3HU
YyenoBeKa
OBLIEE KOJIMYECTBO 34
YACOB I1O0
[TPOIT'PAMME
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8 KJIACC
Hamvenosarue pasiena  KomuuecTso OcHoBHOE conepxkaHue OCHOBHBIE BUIBI IEATEILHOCTU 00Y4arOIUXCs
(TeMsr) Kypca 4acoB
[ToBTOpEHME Kypca 4 IIpencraBiacHue JaHHBIX.

7 Kj1acca

OnucarenbHast CTATUCTHKA.
CiyyaiiHast ”3MEHYUBOCT.
Cpennue uncioBoro Habopa.
Crnyyaiinbie cOOBITHS.
BeposTHOCTH U 4acTOTHI.
Kiaccuueckue monenu reopun
BEPOSATHOCTEH:

MOHETa W UTpaJIbHAsI KOCTh

IToBTOPATH N3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemiaTh 3agaum Ha NpEACTABICHUE U ONMCAHUE
JAHHBIX C IIOMOIIBIO U3YUYECHHBIX XaPAKTEPUCTHK.
PemiaTe 3apa4m Ha peACTaBICHNUE TPYIITUPOBAHHBIX
JTAHHBIX U OMMCAHUE CIYYaTHON M3MEHUYMBOCTH.
PemiaTs 3aga4m Ha onpeAeI€HUE YaCTOThI CIIyYalHBIX
coOBbITHH, 00CYKJIEHHE TPUMEPOB CITyYalHbIX
COOBITHI, MAJIOBEPOSATHBIX U TPAKTUUECKU
JIOCTOBEPHBIX CIyYalHBIX COOBITUMN, UX POJIU B
MIPUPOJE Y KU3HU YEIIOBEKA

OnucaresbHasg CTaTUCTHKA.
PaccenBanne naHHbBIX

Otknonenus. Jucnepcust
YHUCJIOBOTO Habopa.
CranaapTHOE OTKIIOHEHHE
YHUCJIOBOTO Habopa.
Jlnarpammebl paccernBaHUs

OcBauBaThL NOHATHS: AUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHHUC, UCITIOJIB30BATh 3TU XAPAKTCPUCTUKU IJIA
OIIMCaHus paCCCUBAHUA NAHHBIX.

Bbll[Bl/IFaTb runorTe3bl 00 OTCYTCTBHUM WJIW HAJIUYNHU
CBA3HU 110 JUuarpaMmMaM paCcCCHBaHU:].

CTpOI/ITI) JuarpaMMbl paCCCUBAHUS 110 UMCIOITUMCS
JaHHBIM, B TOM YHUCJIC C TIOMOIIIBIO KOMIIBIOTCpA
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MHuoxecTBa

MHO)KGCTBO, ITOAMHOXXCCTBO.

Onepaunu HaJ MHOKECTBAMMU:

00bEIMHEHNE, IEPECEUCHHUE,
nonosiHenue. CBoiicTBa
omnepanui Haj
MHO>KECTBAMHU:
EPEMECTUTENBHOE,
coueTaTeNnbHOe,
pacnpeeNuTeNbHoe,
BKItOueHus. ['paduueckoe
IPECTaBICHUE MHOYECTB

OcBauBaTb NOHATHS: MHOXECTBO, 3JICMCHT
MHOXECTBA, IIOAMHOXKCCTBO.

BbIoJHATH Onepanuy HaJl MHOKECTBAMH:
00beIMHEHUE, TIEpeceYeHUe, JOTOJHECHHE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
COYETATENIbHOE, PACIPEACIUTENBHOE, BKIIOUCHUS.
Hcnoab3oBath rpaduyeckoe MpeicTaBICHUE
MHOJKECTB IPH ONMIMCAHUU PEATBHBIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33J1a4 U3 IPYTUX YICOHBIX
MPEIMETOB U KypPCOB
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BeposiTHOCTB CitydallHOTO

COOBITHS

DneMeHTapHbIe COOBITHS.
Crydaiinpie COOBITHSI.
biaronpusrcrByromue
AJIeMEHTapHbIE COOBITHS.
BepositHOCTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MOXKHBIMHU
3JIEeMEHTAPHBIMU COOBITUSIMHU.
CrnydaliHbIN BBIOOD.
[IpakTruueckas padora
«OnsITHL €
PaBHOBO3MOKHBIMU

OcBauBaTh NOHATHS: JIEMEHTAPHOE COOBITHE,
CIIy4aiilHOE COOBITHE KaK COBOKYITHOCTD
0JIarONPHUATCTBYIOIIUX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXKHBIE AJIeMEHTapHbIe COObITHS. PemaTh
3aJ1a4M Ha BBIYMCIICEHHE BEPOSITHOCTEH COOBITUH IO
BEPOSTHOCTSM 3JIEMEHTAPHBIX COOBITHI CITy4aitHOTO
OIBITA.

PemiaTh 3aga4m Ha BEIYUCIICHHE BEPOATHOCTEN
COOBITHI B OMBITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMU, B TOM UUCIIE C
MTOMOILBIO KOMITBIOTEPA.

QJICMCHTApPHBIMHU COOBITHSIMH)

IIpoBOAUTH U U3y4YaTh ONBITHI C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMHA COOBITUSIMHU
(C UCTIOJIb30BAHMEM MOHET, UTPAIbHBIX KOCTEH,
JIPYTUX MOJEJNEH) B X0JIe MPAaKTUUECKON paboThI
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Brenenue B Teoputo rpadoB

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTb ITyTH,
CYILIECTBOBAHUE BUCSIYEH
BEPIIUHBI, CBA3b MEXKY
YUCJIOM BEPUIMH U YHCIOM
pé6ep. IIpaBuno yMHOKEHUS

OcBauBaTh NOHATHSA: JIEpeBO Kak rpad Oe3 1ukia,
BUCsYas BEpIIMHA (JIUCT), BETBb JIepeBa, MyTh B
NEpeBe, TUaMeTp AepeBa.

H3y4yars cBOMCTBA IepeBa: CYIIECTBOBAHUE BUCAYECH
BEPIIMHBI, EAMHCTBEHHOCTh IIyTH MEXKIY JBYMS
BEpLIMHAMHU, CBSA3b MEXK/y YACIOM BEPIIHUH U YUCIOM
péoep.

Pemath 3a1a4M Ha MTOMCK U IEPEUYHCIICHUE IIyTEN B
JIEpeBE, ONPEACIICHUE YUCIIA BEPIIMH WK pEdEp B
nepeBe, 00X0; OMHAPHOTO JepPeBa, B TOM YHUCTIE C
OPUMEHEHUEM IIPABUIIA YMHOKEHUS

CryqaitHble COOBITHS

[IpoTHBOMOI0KHOE COOBITHE.
Huarpamma Diinepa.
OObenMHEeHNE U TTepeceyeHue
coObIThil. HecoBmecTHbIE
coObITsi. DopmyIia CI0KEeHUS
BeposiTHOCTEN. [IpaBumno
YMHOKEHUSI BEPOSTHOCTEMN.

Y cii0BHas BEPOSATHOCTb.
He3zaBucumebie

OcBauBaTh MOHSATHSA: B3AaMMHO MTPOTHBOIIOJIOKHEIE
cOOBITHS, OTIepaIuy HaJ COOBITUSIMH, OOBEIUHEHUE U
nepeceueHre coobITHH, TuarpamMma Jiiniepa (Ditiepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHS.
N3yuaTh TeopeMbl 0 BEPOSITHOCTH 00bETUHEHNUS

JBYX COOBITUH ((hOPMYIIBI CTIO’KEHUS BEPOSTHOCTEH ).
PemaTh 3aa4um, B TOM 9HMCJIC TSKCTOBBIC 33J1a4l HA
oTpe/ielICHIE BEPOATHOCTEN OOBEAMHEHUS 1
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cooeitusa.  IlpencraBnenue
CIIy4alHOT'O DKCIIEpUMEHTa B
BUJIE JIepeBa

nepeceyeHrs COOBITUI C TTOMOIIBIO YHUCIOBOM IIPSIMOH,
auarpamm Ditiepa, GopMyIIbl CJI0KEHUS BEPOSTHOCTEH.
OcBauBaTp  TNOHSATHA: MPaBUJIO  YMHOXCHUS
BEPOSITHOCTEW, YCIOBHAsl BEPOSITHOCTb, HE3aBUCUMBIE
COOBITHS ACPEBO CIYyYaHHOTO OIIBITA.

N3yuaTh cBolicTBa (OINpeaeiieHNs]) He3aBUCUMBIX
COOBITHH.

PemiaTes 3aga4m Ha onpeesieHUE U UCITOIb30BaHUE
HE3aBUCUMBIX COOBITHM.

Pemiath 3aauM Ha MOMCK BEPOSITHOCTEW, B TOM

YUCJIE YCIOBHBIX, C UCIOJIb30BAaHUEM JI€pEBA
CIIy4allHOTrO OMbITa
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O06o01enue,
cUCTEMATHU3ALNS 3HAHUI

[IpeacraBienue naHHbIX.
OnucarenbHas CTaTUCTHKA.
I'padrl. BepostHOCTh
CIIy4ailHOTO COOBITHSL.
DneMeHTbl KOMOMHATOPUKH

IToBTOPATH N3YUYECHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTp 3agaum Ha NpeACTABICHUE U ONHCAHUE
JTAHHBIX C TIOMOIIIBIO U3YUYEHHBIX XapaKTCPUCTHK.

Pematsb 3agaum c npuMeHeHueM rpados. Pematb
3ala44 HA HaX0XJICHHUE BEPOATHOCTH CIy4alHOIO
COOBITUSI TIO BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUH, B
TOM YHCJIE B ONIBITaX C PAaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU. PemiaTh 3axa4yu Ha
HAXOXKJICHUE BEPOSATHOCTEH OOBEIMHEHUS U
nepeceveHus COObITUI, B TOM YHCIIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM IrpadUuecKuX NpeICTaBICHUN U
JIepeBa CIy4anHOro OIbITa.

Pematsb 3agaum Ha niepeyuciIeHue KOMOMHAIUN
(urcna mepecTaHOBOK, YUCIIa COYETaHU), Ha
HaXO0XXJICHUE BEPOSITHOCTEN COOBITHI C
IpUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM TpeyroiabHuka [lackans

OBILEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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OcHoOBHOE COACPIKAHUC

OCHOBHBIC BUABI ACATCILHOCTH O6yanOHlHXCH

& Kjacca

HaumenoBanue paznena KonuuectBo
(TemnI) Kypca 4acoB
[loBTOpEHHE Kypca 4 [IpencraBnenue naHHBIX.

OnucarenbHas CTaTUCTHKA.
OHepaHI/II/I Hanl COOBITHSIMH.

HezaBucumocTs COOBITHIA

IToBTOPATH U3YYEHHOE U BLICTPAUBATH CHCTEMY
3HAHUM.

PemaTrs 3aga4u Ha PEACTABICHUE U OMTUCAHUE
JIAHHBIX.

PemaTe 3aqa4m Ha HAX0XKJICHUE BEPOSTHOCTEN
00bEIMHEHNS U TIEPECEUCHHS COOBITHIA, B TOM YHCIIE
HE3aBUCHMBIX, C UCIIOJIb30BAHUEM I'payUyecKux
MPECTABICHUN U JEPEBA CIIYUAMHOTO OIbITA.
PemaTthb 3agaum Ha niepeynciIcHIe KOMOMHAITUN
(uncna NepecTaHOBOK, YUCIa COYETaHMil), Ha
HAXO0XKJEHUE BEPOSITHOCTEN COOBITUI C
IPUMEHEHNEM KOMOMHATOPUKH, B TOM YHUCIIE C
WCIIOJIb30BaHUEM TpeyroibHuKa [lackans
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DJeMEeHTHI KOM6I/IHaT0pI/IKI/I

[lepecranoBku. dakropwual.

Coueranus " YUCJIIO0
codyeTaHuu.  TpeyrojapHHK
[Tackams. [IpakTueckas
pabora «Brruncnenue
BEPOSITHOCTEN c
UCIIOJIb30BaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABHIIO
YMHOKEHHUSI, YIOPAIOUCHHAs Mapa, TpPoHKa 00HEKTOB,
NepecTaHOBKa, (paKTOpUA YUCIIa, COYETAHUE, YUCIIO
COYETaHUM, TpeyrojabHuK [lackans.

PemiaTh 3aga4m Ha IEPEUUCIICHUE YIOPSAOYEHHBIX
ap, TpO€K, IEPEUUCIICHUE IEPECTAHOBOK U
COYETaHUM 3JIEMEHTOB PA3JIMYHBIX MHOXKECTB.

KOMOWHATOPHBIX PYHKIUI
AIIEKTPOHHBIX TAOJIUL»

PemiaTh 3a1a4u Ha NPUMEHEHUE YMCIIA COUECTAHUM

B aireOpe (COkpaméHHOE YMHOKEHHE, OWHOM
HproTona).

Pemiath, mpuMeHsisi KOMOWMHATOPWKY, 3aJaud  Ha
BBIYUCJICHUE BEPOSTHOCTEU, B TOM YHUCJIE C MOMOIIBIO
ANIEKTPOHHBIX TAOIUI] B XO€ NPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomeTpuueckas
BEpOSATHOCTh. CityyaliHbIN
BBIOOP TOUKM U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTPE3Ka, U3
JyTH OKPY>KHOCTH

OcBauBaTh NOHAITHE TEOMETPUUECKON BEPOSTHOCTH.
PemiaTe 3a7a4m Ha HAXO0XKIEHUE BEPOSITHOCTEN B
OTIBITAX, MPEJCTABUMBIX KaK BBIOOP TOUEK H3
MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WK 1yru
OKPYHOCTH, YHCJIIOBOTO IMPOMEXKYTKA
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HcnbiTanus beprymm

Ucnertanne. Ycnex u
Heynava. Cepus UCTIBITAHUI
110 TIEPBOTO ycHexa.
Hcnbiranus beprymnu.
BepositHOCTH COOBITHIT B
CEpUU UCIIBITAHUM
bepnymm. IIpaktnueckas
pabora «/cnbpiTanus

bepnymm»

OcBauBaTh NOHATHSA: UCIIBITAHUE, DIIEMEHTAPHOE
COOBITHE B UCTIBITAHUU (yCIEeX U Heyjauda), cepus
UCIIBITAHU, HACTYIIJIEHHUE IIEPBOr0 ycrnexa
(Heynmauu), cepus ucnbiTannii bepuymiu. Pemarn
3aJ1a4M Ha HaXOXJICHUE BEPOSITHOCTEN COOBITUH B
CEpHUU UCIIBITAHUN J10 IEPBOTO YCIIEXa, B TOM
YHCIie ¢ IPUMEHEHUEM (HOPMYJITbI CYMMBI
r€OMETPUYECKON MMPOTPECCHUM.

Pemiath 3a1a4M Ha HaX0KICHUE BEPOSITHOCTEN
3JIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUMA
bepnyim, Ha HaX0KIEHUE BEPOSITHOCTH
OIIPEIEIIEHHOIO YHCIIA YCIIEXO0B B CEPUU UCTIBITAHUI
bepnymm.

HN3yuars B X0/1€ NpaKTH4eCKOH PadoThl,

B TOM YHUCJI€ C TOMOIIBIO IHU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTA B CEPUU MCIBITAHUHN
bepnymm
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CnyualiHas BeIMYMHA

CrnyuaiiHasi BeJIMYMHA U

pacrpeesieHue BEpOsITHOCTEN.

MaremaTnyeckoe 0OKuJaHuE U
TUCIIEPCHUs CIIy4alHON
BeJMYUHEL. [IpuMepsl
MaTeMaTHYECKOrO OKUAHUS
KaKk  TEOPETUYECKOTO
CpEIHETO 3HAYCHUS
BEJINYMHBI.

[TonsTHE 0 3aKOHE OOJIBIITHX
yucen. U3mepenne
BEPOATHOCTEU C IIOMOIIIBIO
yacToT. [ [pumeHnenne 3akoHa
OOJIBIIIUX YUCETT

OcBOMTH MOHATHSA: CITy4allHAS BEIIMYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEAECICHUE BEPOATHOCTEN.
N3yuarth u 00cyKIaTh NIPUMEPHI TUCKPETHBIX U
HEMPEPBIBHBIX CIyYalHbIX BEJIMYUH (POCT, BEC
YeJI0BEKa, YACICHHOCTh HACEIEHUS, IPYTUe
VU3MEHYMBBIC BEIMYNHBI, PACCMAaTPUBABIINECA B KypcCe
CTaTUCTUKH), MOJICJIbHBIX CIyYailHbIX BEJIMYMH,
CBSA3aHHBIX CO CIIy4allHBIMU ONBITaMH (OpocaHue
MOHETBI, UTPATILHOI KOCTH, CO CIIy4ailHbIM BIOOPOM U
T. IL.).

OcBauBaTh NOHATHUS: MATEMAaTUIECKOE OKHUTAHHE
CIIy4alHOW BEJIMYMHBI KaK TEOPETUUECKOE CPEIHEE
3HAYCHHE, JUCIIEPCHS CTyYallHOW BEJIMYUHBI KaK
aHaJIOT TMCTIEPCUM YHUCIIOBOTO Habopa.

Pemiath 3a1a4M Ha BEIYMCIIEHUE MATEMATUYECKOTO
0KUJAHHS U JUCTIEPCUU TUCKPETHOU CIIy4YaliHON
BEJIMYMHBI 110 3aJaHHOMY PacCIIPEIEIICHUI0, B TOM
YUCJIe 3a/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMHU.

3HAKOMHUTBCS C MATEMAaTUYECKUM OKUIAHUEM U
JIUACTIIEPCUEN HEKOTOPBIX PACIPEACIICHNM, B TOM YHCIIE
pacupeneneHust Cily4aiHON BEJIMYUHBI «YHUCIIO0
YCIIEXOB» B CEPUHU HCIBITAHUN bepHyIu.
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N3yuyaTh 9acTOTy COOBITHS B TIOBTOPSFOIITIXCS
CIIy4alHBIX ONBITaX KaK CIy4alHYIO BEJIINYNHY.
3HAKOMHUTBCS C 3aKOHOM O0JbIINX yucend (B popme
bepnyinu): ipu 00JIBIIOM YKCIIE OMBITOB YacTOTa
cOOBbITHS OJIM3KA K €T0 BEPOSATHOCTH.

PemaTh 3a1auu Ha H3MEPEHUE BEPOSATHOCTEN C
MOMOIIBIO YacToT. O0CYKAATh POJIb 3aKOHA
OOJBIINX Yuced B 000CHOBAaHUH YaCTOTHOTO METO/Ia
U3MEpPEHHUS BEPOSITHOCTEH.

OO0cyxaaTh 3aKOH OOJIBIIUX YKCET KaK MPOSBICHUE
CTATUCTUYECKON YCTONYMBOCTH B U3MEHUYUBBIX
SIBJICHHSIX, POJTb 3aKOHA OOJIBIIINX YHCEIT B IPUPOJIE U B
YKU3HH YeJIOBEKa

O060011eHNEe, KOHTPOJID

10

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposTHOCTh CityyaliHOTO
COOBITHSI. DJIEMEHTHI
KoMOuHaTopuku. CinydaiiHble
BEJIMYMHBI U pacIpeiesIeHUs

IHoBTOPATH U3YYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUH.

PemaTh 3agaum Ha NIPEACTABICHUE U ONMCAHUE
JIAHHBIX.

PemiaTh 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTEN
COOBITHI, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOSTHOCTEH O0BEAMHEHUS U IIEPECCUCHUS
COOBITHI, BRIYUCIIATH BEPOSITHOCTH B OIBITaX C
CEpUsIMU CITyYalHbIX UCIBITAHUN
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OOKYMEHT MOArnnMCcAH
SNEKTPOHHOM NOAMUCHIO

Ceptudumkar: 7B63245B06A663E9B6D3D6AFC7854F58

Bnageneu: MYHULUMMAJIBHOE BIOXKETHOE OBLUEOBPA3OBATEJIbHOE YYPEXOEHNE
OANHUOBCKAA CPEOHAA OBLLEOBPA3OBATENBbHAA WKONA Ne 9 UMEHU M.U.HEOEJIMHA
OencTtButeneH: ¢ 21.04.2023 no 14.07.2024
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