[Tpunoxenue 1.

2.14. ®@enepaabHas paldouyasi mnporpaMMa Mmoo Yy4eOHOMY MpeAMeETYy
«MaremaTuka» (0a30Bblil yPOBEHbD).

146.1.®enepanpHas paboyas nporpamma o ydeoOHoMy npeamery «MaremaTrka
(6a3oBbIl ypoBeHb) (mpeaMeTHas oOsacTh «Marematuka M HMHPOpMaTHKa») (manee
COOTBETCTBEHHO - MPOrpaMMa 10 MaTEMATUKE, MAaTEMATHUKa) BKIIOYAET MOSICHUTEIbHYIO
3aMHCKY, COIepKaHue O0ydeHHUs], IIaHUPYEMbIE pe3yJbTaThl OCBOEHUS MPOrpPaMMBbl 10
MaTeMaTHUKe.

146.2.1TosicHuTENBHAS 3aIIHCKA.

146.2.1. [Iporpamma mo MaremaTuke Jjis1 oOydwarommxcs 5-9 KiaccoB
paszpaborana Ha ocHoBe PI'OC OOO. B mporpamMMe mo MaTeMaTWKe y4TE€HBI UJIEU U
MOJIOKEHHUST KOHIETIIIUA Pa3BUTHS MaTeMaTU4YecKoro oOpasoBaHusi B Poccuiickoit
denepanuu.

146.2.2. [IpenmeromM MaTeMaTUKH SIBIAIOTCS (PyHIAMEHTAIbHBIE CTPYKTYpPHI
Halllero MUpa - MPOCTPAHCTBEHHBbIE (OPMBI M KOJIUYECTBEHHbIE OTHOIIECHUSA (OT
MPOCTEUIINX, YCBAUBAEMbIX B HEMOCPEACTBEHHOM OMNbBITE, 1O JAOCTATOYHO CIIOKHBIX,
HEOOXOIUMBIX JUIsl Pa3BUTHUS HAYUYHBIX U MPUKIAAHBIX HaeH). MaTemMaTuueckue 3HaHUs
00€ecCreynBalOT MOHUMAHUE MPUHILIUIIOB YCTPOMCTBA M HCIOJIB30BAHUS COBPEMEHHOMU
TEXHUKHU, BOCTIPUATHE U UHTEPIIPETALUIO COLIMAILHON, YKOHOMUYECKOM, MOJTUTUYECKON
uH(pOpMaIMK, JAI0T BO3MOXHOCTb BBIMIOJHATH PAacdy€Tbl M COCTABISTH AJITOPUTMBI,
HAaXOJUTh WM  TPUMEHATHh  (GOpPMYJbl, BIAJNETh MNPAKTUYECKUMU  MOpUEMAMHU
reOMETPUYECKUX U3MEPEHHM U MOCTPOCHUM, YNTAaTh MHGOPMALIHIO, IPEACTABICHHYIO B
BUJIC TaOJWIl, JUarpaMM U TpaQuUKOB, XUTh B YCIOBHUSAX HEOMPEICIEHHOCTH H
MOHUMAaTh BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHH.

146.2.3. N3yuenne MaTeMaTUKH dbopmupyet y O0yJaroIIIXCs
MaTeMaTUYECKUM CTUJIb MBIIUICHUS, TPOSIBISIONINIICA B ONPENEIEHHBIX YMCTBEHHBIX
HaBbikax. OOywyaromuecsi OCBAaMBAIOT TaKu€ NPUEMBI M METOJAbl MBIIUICHUS, Kak
UHAYKOUS W JedyKuus, oOOOIleHHe M KOHKpeTHU3alus, aHalu3 M CHHTE3,
Kjaccuukanus U cUcTeMaru3anusi, aOcTparupoBaHve U aHalorus. OOBEKTHI
MaTEMaTUYECKUX YMO3aKJIIOUECHUW, TMpaBUia HX KOHCTPYMPOBAHUSA PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOEHUHM,  CIOCOOCTBYIOT  BBIpAOOTKE  YMEHHS
dbopMmynupoBaTh, 0O0OCHOBBIBaTh M JOKAa3bIBaTh CYXKJICHUS, TEM CAMbIM Pa3BUBAIOT
Joruyeckoe MbllnuieHue. M3ydenwe wmaremaTukd oOecrneduBaeTr (OpMUPOBAHUE
ANrOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS W BOCIUTAHHE YMEHHU JE€WCTBOBATH IIO
3aIaHHBIM QJITOPUTMaM, COBEPILIEHCTBOBATh W3BECTHBbIE U KOHCTPYHPOBATH HOBBIE. B
IpOoLECCe PEIICHUs 3a7]a4 - OCHOBOM YUeOHOH JIeATEIbHOCTH Ha YpOKaX MaTEMaTHKH -
Pa3BUBAIOTCA TBOPUYECKAsl U MPUKIIAIHASI CTOPOHBI MBIIIICHHUS.

146.2.4. OOyuenne Maremartuke Ja€T BO3MOXKHOCTH  pa3BUBaTh Y
00y4aronmxcs TOYHYIO, PAllMOHAIBbHYI0O U WH()OPMATHBHYIO pedb, YMEHHE OTOHpATh



Haubosiee NOIXOJAIINE S3bIKOBBIE, CHUMBOJMYECKHE, TIpaduyecKkue cpeacTBa s
BBIPAKEHHUS CYKJACHUN U HAIJISIIHOTO UX IPEICTABICHUS.

146.2.5. [Ipu n3yueHnn MaTeMaTHUKUA OCYIIECTBIISIETCS 00IIee 3HAKOMCTBO C
METOJAMH TO3HAHMS JIEUCTBUTEIIBHOCTH, MPEJICTABICHUSMH O NPEIMETEe U METOJax
MaTE€MaTUKH, UX OTIMYMH OT METOAOB APYIMX €CTECTBEHHBIX M T'YMAaHUTApHBIX HAYK,
00 OCOOEHHOCTSAX NMPUMEHEHMS] MAaTEMAaTUKH JUIsl PEIICHHUsS HAyYHbIX U TMPHUKIATHBIX
3ajay.

146.2.6. [IpuopureTHbIMU 1EAsIMH O0y4YeHUS MareMaTtuke B 5-9 kiaccax
SBJIFOTCSL:

(GopMUpOBaHHE LEHTPAIBHBIX MaTEeMAaTUYECKUX MOHATUN (YUCIIO, BEIUYMHA,
reoMeTpuyeckas Qurypa, mepeMeHHas, BEPOATHOCTh, (YHKIMs), O0OeCTeunBarONIUX
IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MATEMaTUYECKOTO 00Pa30BaHUsl 00yUarOINXCS;

NoJiBeJIcHuEe OOY4YaloIIMXCsl Ha JOCTYIHOM Ui HHUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MATEMAaTUKU U OKPYKAIOIEr0 MUpa, IOHUMAHUE MAaTEMAaTUKN KaK 4acTH
oOwIell KyJIbTYphl YEIIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUH, KpUTUUHOCTH MBILIUICHHUS,
MHTEpeca K U3yUeHHIO0 MaTEMAaTUKH;

dbopmupoBanre (GYHKIMOHATBHOM MAaTEMaTUYECKOM TIpaMOTHOCTU: YMEHHS
pacno3HaBaTh NPOSBICHUS MAaTEMaTUYECKUX TOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX >KM3HEHHBIX CUTYallUAX WU IPU HU3YYEHUHU JPYTUX Y4EOHBIX IPEIMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (opMynupoBaTb HX Ha S3bIKE
MaTeMaTUKM M CO3/JaBaTh MaTEMaTUYECKHE MOJENIH, IPUMEHATh OCBOECHHBIM
MaTeMaTU4YeCKUid anmapar Juisl pPELIeHHs PaKTUKO-OPHMEHTHPOBAaHHBIX — 3ajad,
UHTEPHPETUPOBATH U OLIEHUBATh MOJYyYEHHBIE PE3YJIbTATHI.

146.2.7. OcHOBHBIE JIMHUU COJAEPKaHUSI MPOrpaMMBbl MO MaTreMaTUKe B 5-9
knaccax: «Uwcnma ¥ BBIUHCICHHSY, «Anredpa» («Anredpandeckue BBIPAKEHUS,
«YpaBHEHHs U HEPABEHCTBA»), « DyHKIUN», «I'eometpusk» («['eomerpuueckue Gurypsl
U UX CBOWCTBa», «M3MepeHHe TeoMeTpUYEeCKUuX BeIUYMH»), «BeposTHOCTh U
CTaTUCTHKa». JlaHHbIE JMHUM Pa3BUBAIOTCS MapaJljIeNbHO, KaXKJas B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAaKTe U
B3aUMOJIECUCTBUH.

ConeprkaHue nporpamMmsl 110 MaTEMaTHKE, paclpeeaeéHHOe 10 rogaM o0ydeHus,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, NPHUHILMINAIbHBIM
BoIpocaM  oOydaromipecss  oOpamainuch  HEOAHOKPATHO, 4YTOObI  OBJAJCHHE
MaTEMaTUYECKUMH TOHSTHSMU W HAaBBIKAMHU OCYIIECTBIJIOCH ITOCIIEIOBATENBHO U
NOCTYIIATEIbHO, C COOJIFOACHUEM NpPHUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMUS
BKJIIOYAJIMUCh B OOIIyI0 CHUCTEMY MaTeMaTHMYECKUX MPEICTaBICHUM OOydYaroluxcs,
pacuupsist v yrayOssis e€, o0pa3ysi MpoYHble MHOKECTBEHHBIE CBSI3H.



146.2.8. B coorBerctBum ¢  ®I'OC OOO MaremaTuka  SBISIETCS
00s13aTeIbHBIM YU€OHBIM NMPEAMETOM Ha YPOBHE OCHOBHOTO 0011ero 0Opa3oBanus. B 5-
9 Kkimaccax MareMarvKa TpPaJuLMOHHO M3y4daeTcs B paMKax CIEAYIOMMX Yy4eOHBIX
KypcoB: B 5-6 kjaccax - Kypca «Maremarukay, B 7-9 kinaccax - KypcoB «Amuredpa»
(BKIrOYasi »3JEMEHThl CTAaTUCTUKM M TEOpUU BeposiTHocTel) u  «l'eoMeTpusi».
[IporpamMmmoii 1m0 MareMaTHKE BBOAMUTCS CaMOCTOSTENbHBIA  y4EOHBIH  Kypce
«BeposATHOCTh U CTATHUCTHKAY.

146.2.9. OG6m1ee yncao 4acoB, PEKOMEHOBAHHBIX ISl U3YUYCHUSI MaTEMaTUKHU
(6a30BbBIN YpOBEHb) Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, - 952 yaca: B 5 kiacce
- 170 gacoB (5 yacoB B Hemenw), B 6 kimacce - 170 gacoB (5 yacoB B Hemenio), B 7
kiacce - 204 gaca (6 yacoB B Hezeln0), B 8 kinacce - 204 yaca (6 yacoB B HeJlemo), B 9
kiacce - 204 yaca (6 4acoB B HEZIEIIO).

146.3.M3yueHne maTeMaTUKM Ha YPOBHE OCHOBHOTO 0O0IIero 00pa3oBaHUS
HAIPaBJICHO Ha JOCTIKCHHE OOYYaIOIMUMHUCS JIMYHOCTHBIX, METANpPEIMETHBIX W
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB OCBOEHUS YU4EOHOTO IpeaMeTa.

146.3.1. JIngHOCTHBIE pE3yNbTaThl OCBOECHHUS IPOIPAMMBI IO MAaTEMATHKE
XapaKTEPU3YHOTCH:

1)  marpuoTHYECKOe BOCIUTAHUE:

MPOSBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUICKON MaTeMaTHKH,
LHEHHOCTHBIM OTHOUIEHUEM K JIOCTHXKEHHSIM POCCHUUCKHX MAaTeMaTHUKOB M POCCHMCKOM
MaTEMaTUYECKON IIKOJbI, K MCIOJIb30BAHUIO ATUX IOCTHXKEHUW B JIPYTUX HAyKax U
MPUKJIAJAHBIX cdepax;

2)  TrpaxIaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITMOJTHEHUIO OOS3aHHOCTEW TpakJIaHWHA U pealu3alldd ero
mpaB, MPEICTABICHUEM O MAaTeMAaTHYECKHX OCHOBaxX (YHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SBJICHUH, TMpOIEIyp TPaXITAHCKOTO 0OImecTBa (Hampumep, BBIOOPHI,
OMpPOCHI), TOTOBHOCTHIO K OOCYXJCHHIO JTHYECKHX MpoOJIEeM, CBA3AHHBIX C
MPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHHM HAayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIBHO-
TUYECKUX MPUHLHUIIOB B JEATEIBHOCTH YUEHOTO;

3)  TpyIOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE Y4YaCTU€ B pEIIEHUWU MPaKTUYECKHX 3ajaad
MaTEMaTUYECKOM  HANpaBJI€HHOCTH, OCO3HAaHMEM  BaXXHOCTM  MaTeMaTH4YeCKOTro
oOpa3oBaHHd Ha MPOTSHKEHUH BCEW SKU3HM JJIs YCHEIIHOW MNpodecCHOHAIbHON
NEeSTENbHOCTY W PAa3BUTHEM HEOOXOJAMMBIX YMEHHM, OCO3HaHHBIM BBIOOpOM W
MOCTPOCHUEM HHJIMBUIYAIbHOM TPACKTOPUU OOpa30BaHUSI U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4)  3CTETUYECKOE BOCIUTAHUE:



CIIOCOOHOCTBIO K  DMOIIMOHATILHOMY W OCTETHYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIIeHUH, pPACCYXKIACHUN, YMEHUIO BHUICTH
MaTeMaTUIECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5)  LIEHHOCTM Hay4YHOT'O NO3HAHUSA:

OpUEHTAIlMed B  JIEATCTLHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX
MIPEICTABIICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEJIOBEKa, MPHUPOABI H
oOIecTBa, IMOHUMAaHWEM MaTeMaTHYeCKOW HayKd Kak cQepbl 4YelnoBeUeCKOou
NEATENBHOCTH, JTaloB ©¢ pa3BUTHS M 3HAYMMOCTH IS PA3BUTHUS IMBHIIA3AIUH,
OBJIaJICHUEM SI3bIKOM MaTeMaTUKd M MaTEeMaTUYeCKOM KyJIbTypoH Kak CpelICTBOM
MO3HAHUSA MHUpPA, OBJIAJICHUEM TMPOCTEHIIMMHU HaBBIKAMHU  HCCIEIOBATEIIbCKOM
NEeSTENHHOCTH;

6)  ¢dusuyeckoe BocmuTaHWE, (QOPMUPOBAHUE KYJIBTYPhl 3JI0POBbS |
HYMOIMOHATILHOTO OJIATOTIOTYYHS:

TOTOBHOCTBIO TIPUMEHSATH MaTEMaTHYECKWE 3HAHWS B HWHTEpPEcax CBOETo
3II0POBBSI, BEICHUS 3JI0POBOTO 00pa3a KU3HU (3A0POBOE MUTAHUE, COATAHCUPOBAHHBIN
peKUM  3aHATHH W OTAbIXa,  peryidsapHas  (u3WYecKas  aKTUBHOCTB),
c(hOpMUPOBAHHOCTHIO HABBIKA pedIieKCUM, MPU3HAHUEM CBOETO IpaBa Ha OMIUOKY M
TaKOT0 K€ TIpaBa APYTroro YeIOBeKa;

7)  2KOJOTHYECKOE BOCITUTAHUE:

OpHEHTaIlell Ha MPUMEHEHWE MaTeMaTWYSCKUX 3HAHWM JJIs PEIICHHs 3a7ad B
00JIaCTH COXPAaHHOCTH OKpY>Karolledl cpejibl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKU HX
BO3MOXHBIX TIOCHEACTBUN Il OKpYKalolled cpebl, OCO3HAHMEM TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX TPOOJIEM U IyTeH UX peIIeHUs;

8)  amanTaius K U3MEHSIOIUMCS YCIOBHSIM COLIMAIBHON M MPUPOTHOMN CPEIIbI:

TOTOBHOCTBIO K JICCTBHUSIM B YCIIOBUSIX HEOTIPEIEIEHHOCTH, MTOBBIIICHUIO YPOBHS

CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO0 [eATeIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTBCS Yy NPYTUX JOJIEH, MPUoOpeTaTh B COBMECTHOW NESATEILHOCTH HOBBIE
3HAHWSI, HABBIKM ¥ KOMIIETEHITUU U3 OTBITA IPYTHX;

HEOOXOMMMOCTEIO B (DOPMUPOBAaHMM HOBBIX 3HAaHWUH, B TOM  YHCIE
bopMyIMpOBaTh WICH, MOHSATHS, TUIIOTE3bl 00 OOBEKTaX W SIBICHHUSAX, B TOM YHCIIC
paHee HE M3BECTHBIX, OCO3HaBaThb Je(DUIIUTBEI  COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, IJITAaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUI0, BOCHIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIe
pemieHuss W JACUCTBUS, (GOPMYJIMPOBATb M OIEHWBATh PUCKH U  TOCJEACTBHUS,
GhopMUPOBATH OIIBIT.

146.3.2. B pesynprare ocBO€HHsI MpPOrpaMMmbl MO MaTEMaTHKE Ha YPOBHE
OCHOBHOTO 00miero oOpaszoBanmsi y oOydaromerocss OyayT chopMupoBaHbI
METaIpeMETHBIC PE3YIbTAThl, XaPaKTEPHU3YIONINECS OBIAJCHUEM YHUBEPCATbLHBIMU



MO3HABATEILHBIMU JCHCTBUSMHU, YHUBEPCATHHBIMA KOMMYHHUKATUBHBIMU JICHCTBUSAMH U
YHUBEPCAITBHBIMU PETYIISITUBHBIMU JCHCTBUSMU.

146.3.2.1. VYHuBepcanpHBIC IIO3HABATEIbHBIE  JCHCTBUS  0OOECTICUUBAIOT
dbopmupoBaHre 0a30BbIX KOTHUTHUBHBIX MPOLIECCOB 0OyYaromuxcs (OCBOCHHE METO0B
MO3HAHUSI OKPYXKAIOIIer0 MHUpa, MNPUMEHEHHE JIOTHYECKHX, MCCIIEI0BATEIbCKUX
onepauuii, yMeHuil pabotarb ¢ nHpopmanuen).

146.3.2.2. VYV oOyuaromierocss OyayT chopMupoBaHbl cieayromme 0a30Bbie
JIOTUYECKUE NEHCTBUS KaK 9acTh YHUBEPCAIbHBIX ITO3HABATCIIBHBIX YUCOHBIX JICHCTBHIA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBbIE TMPU3HAKA MaTeMaTUYECKHUX
OOBEKTOB, MOHSITHI, OTHOIICHUN MEXAY MOHATUSAMHU, (HOPMYIUPOBATH OIMpPENeICHUs
MOHSATUH, YCTAHABIIMBATh CYIIECTBEHHBIN NpPHU3HAK KJIACCHU(PUKAIIMKU, OCHOBAHUS JUIS
000011IeHUs U CPaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIIN3A;

BOCIIPUHUMAT, dbopMyIupoBaThH u peoOpa3oBhIBATh CYKIICHUS:
YTBEPAUTEIBHBIC ¥ OTPUIIATEIIbHBIC, CAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W TIPOTUBOPEUUS B
dakTax, MaHHBIX, HAOTIOMEHUAX U YTBEPXKICHUSAX, TMpeIaraTb KPUTEPUH IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTUBOPEUHNI;

MIPOBOJUTH BBIBOJLI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J0Ka3aTeIbCTBA MATEMAaTHYCCKUX YTBEPKICHUH (TMpsMble W OT
MPOTUBHOTIO), IPOBOIUTH CaMOCTOSITEJIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BHICTpAUBATh apryMEHTAIMIO, IPUBOAUTH MPUMEPHI

¥ KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYK/ICHUS;

BBIOMPATH CIIOCOO perieHus: yaeOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelIeHusi, BEIOMpaTh HauboJee MOAXOSAIINN ¢ YIETOM CaMOCTOSTEIHLHO BBIJICICHHBIX
KPUTEPUEB).

146.3.2.3. YV oOyuatomerocs OyayT cHOPMHUPOBAHBI CIICAYIONINE Oa30BbIe
UCCIIEIOBATENbCKUE JIEUCTBUSA KaK 4YacTh YHUBEPCAJIbHBIX IMO3HABATEIbHBIX YYEOHBIX
JICUCTBUMN:

WCIIOJB30BaTh BOMPOCHI KaK HCCIENOBATEIIbCKUM WHCTPYMEHT IO3HAHUA,
(bopMyIMpoBaTh BONPOCHI, (PUKCUPYIOIIKNE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTENHHO
yCTaHaBJIMBAaTh MUCKOMOE W JaHHOE, (OpMHUPOBATh THIOTE3y, apTyMEHTUPOBATH CBOIO
MO3UIIMI0, MHCHHE;

OPOBOJUTH TIO  CAMOCTOSITEIbBHO  COCTaBIIGHHOMY  IUIaHY  HECIIOXKHBIN
DKCIIEPUMEHT, HEOOJIbIIIOE  HWCCJIEJAOBAHME TI0 YCTAHOBIEHUIO  OCOOEHHOCTEM
MaTeMaTH4YeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOI;

CaMOCTOATENTHLHO (OPMYIHPOBATH OOOOIICHHWS ¥ BBIBOJBI IO pPE3yJbTaTaMm
MPOBENEHHOTO HAOIOEHHUS, UCCICAOBAHNS, OIICHUBATh JOCTOBEPHOCTH MOIYYCHHBIX
pE3yIbTaTOB, BRIBOJOB M 00O0OIICHUA;



IIPOTHO3HPOBATh BO3MOXHOE pa3BHUTHE TpoIiecca, a TaK)KEBBIJIBUTATh
IIPEJIIOJIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

146.3.2.4. 'V oOyuaromerocsi OyayT chOpMHUPOBAHBI  YMEHHUSI paboTaTh

¢ wuHpOpMamMel KaK 4YacTh YHHUBEPCAIBbHBIX ITO3HABATEIBHBIX YYCOHBIX

JICUCTBUN:
BBISIBJISITH HEJJOCTATOUHOCTh W M30BITOYHOCTh HMH(pOpMaINH, JIQaHHBIX,
HEO0OXOIUMBIX JIJISI PELICHUs 3a]1a4H;
BBIOMpAaTh, aHAJTU3UPOBATb, CHUCTEMATU3UPOBATh 5
UHTEPIPETUPOBATH

uHGOPMAIUIO Pa3TUYHBIX BUIOB U (OPM MPEICTABIICHNUS,

BbIOMpaTh (popmy mpeacTaBieHuss UHGOPMAIMKA U WILTIOCTPUPOBATH PElIaeMble
3aJlayM CXeMaMH, TuarpaMMamMu, HHOU rpaduKoit 1 nX KOMOWHAIIUSAMH,

OIICHMBATh HANIEKHOCTh UH(POPMAIIUU TI0 KPUTEPHSIM, MIPEATIOKEHHBIM YUUTETIEM
Wi CPOPMYTHPOBAHHBIM CAMOCTOSATEIBHO.

146.3.2.5. VYHuBepcaibHble KOMMYHHUKAaTHUBHBIE JEUCTBUS  00ECIIEUYMBAIOT
c(hOpPMHPOBAHHOCTH COIMMAILHBIX HABBIKOB O0YYaFOIIIHXCS.

146.3.2.6. VY oOyuaromerocs OyayT copMHpoBaHbl YMEHUsSI OOIIECHUS Kak
JacTh YHUBEPCATbHBIX KOMMYHUKATHUBHBIX YU€OHBIX JIEHCTBUMA:

BOCIIPUHUMATh W (DOPMYJIHUPOBATh CYXKICHHS B COOTBETCTBHH C YCIOBHSIMH MU
HEeIIMHU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOI TOUYKY 3PCHHS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS MO XOAY PEIICHHS 3aJadd U MOJyYSHHBIM
pe3yibTaTam;

B XOJiIe OOCYXICHHUS 3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYX IaeMOUW TEMBI,
poOIeMbl, pelaeMol 3aJadyu, BhICKA3bIBAaTh UJCH, HAIlEJIEHHbIC HA MOUCK PEIICHHUS,
COTOCTABIISAITh CBOM CYXKJICHUS C CYXACHHSIMHU JPYyTUX YYaCTHUKOB JHAOra,
OOHapYy>KHUBaTh Pa3INYUE M CXOJCTBO MO3UIINNA, B KOPPEKTHOU hopme GpopMynrpoBaTh
pa3HOTJIaCHs, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJAbTAThl PEIICHUS 3aJadu, SKCIEPUMEHTa, WCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITEIBHO BHIOMpaTh (oOpMaT BBICTYIUICHHS ¢ yY€TOM 3ajad
MPE3eHTAlUN U 0COOCHHOCTEH ayIUTOPHUH.

146.3.2.7. 'V oOyuatomierocs OyayT chopMUpPOBAHBI YMEHHMsI COTPYIHUUYECTBA
KaK 9acTh YHUBEPCAIbHBIX KOMMYHUKATHBHBIX YUCOHBIX JACHCTBUI:

NOHUMAaTh M MCMOJb30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJTbHON
paboThI IpU PEIICHUH YYEOHBIX MaTEMATUUECKUX 3a]1aY;

OpPUHUMATh 11€Jb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPTraHU3AINIO
COBMECTHOM pabOThI, pacIpeiesiTh BUABI paboT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
1 pe3yibTaT paboThl, 0000IaTh MHEHHS HECKOJIBKHX YEIIOBEK;

y4acTBOBAaTh B TPYMIOBBIX (popmax paboThl (0OCYXKIEHUS, OOMEH MHEHUSIMU,
MO3TOBBIC IITYPMBI M JIPYTHE), BHITIOJHATH CBOIO YacTh PabOThI U KOOPAMHHPOBATH



CBOM JICUCTBUS C JPYTMMH YJICHAMHU KOMAaH/bl, OIIEHUBATh KA4€CTBO CBOETO BKJAJa B

OOITUi MPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHUCTBHS.
146.3.2.8. YHuBepcaibHbIe PETyJISITUBHBIE JNEUCTBUSA o0ecrneunBarOT

dbopMupoBaHHE CMBICIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB TUYHOCTH.

146.3.2.9. 'V oOGyuaromerocst OyayT cpopMUpOBaHbl YMEHHUS CaMOOPTraHU3aAINU
KaK 4acCTh YHUBEPCAIBHBIX PETYISATUBHBIX YUCOHBIX JEHCTBUM:

CaMOCTOSATEIILHO COCTAaBJIATh IJIaH, AJITCOPUTM PEIICHUs 3a7auu (MU €ro 4acth),
BBIOMpATh CMOCOO peleHuss ¢ Y4ETOM MMEIOUIUMXCS PECYypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapHUAHTHI pPEHICHUN € Y4ETOM
HOBOW MH(OpMAIIUH.

146.3.2.10. Y oOyuaromierocst 0y1yT chOpMHPOBAaHbI YMEHHSI CAMOKOHTPOJIS KaK
YacTh YHUBEPCAJIbHBIX PETYISTUBHBIX YYEOHBIX JIEHCTBUIA:

BIAJCTh CIIOCOOAMM CaMOTPOBEPKH, CAMOKOHTPOJISI TpoIecca W pe3yibTaTa
pelieHrs MaTeMaTUYECKOM 3a1a4u;

NpEeABUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IpU PEIICHUU 3a/1auu,
BHOCHUTh KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, HaWJIEHHBIX
OIK1OOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH IIOCTABICHHOM LEIU U
YCJIOBUSIM, OOBSICHSATH MPUYMHBI JOCTWKCHUS WIM HEJAOCTIKCHHS IeJIH, HaXOIUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

146.3.3. [IpenmeTHbIE pe3yibTAaThl OCBOCHUA MPOTPAMMBI IO MAaTEMATHUKE
MPEACTaBICHbl MO rojaM OOydYeHUsS B paMKax OTIEIbHBIX y4eOHBIX KYpCOB: B 5-6
Kjaccax - kypca «Martematuka», B 7-9 kimaccax - KypcoB «Anredpay», «['eomerpus»,
«BeposSTHOCTh U CTaTUCTHUKAY.

146.4. ®enepanbHas pabodast mporpaMma ydeOHOTO Kypca «MaTtemaTuka» B 5-6
Kjaccax (Jajiee COOTBETCTBEHHO - TporpamMma y4eOHOro Kypca «MaremaTukay,
y4eOHBII KypC).

146.4.1. [losscauTenbHAs 3anUCKa.

146.4.1.1. IlpuopuTeTHbIMH ILEJIMU OOy4YEeHHMs MaTeMaTuke B 5-6 Kiaccax
SIBJISTIOTCSL:

npojaokeHrne (GOPMUPOBAHUS OCHOBHBIX MATEMaTUYECKUX IMOHATHN (YHUCIIO,
BEIMYMHA, TreoMeTpuueckas ¢urypa), o0oOeCHeUYMBAIOIIUX MPEEMCTBEHHOCTh MU
NEPCHEKTUBHOCTh MATEMAaTUYECKOI0 00pa30BaHMs 00yYaIOIINXCS;

pa3BUTHE HHTEIJICKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEW 0O0ydarommxcs,
MMO3HABATEJIbHOM AKTUBHOCTH, MHCCIIEIOBATEIIbCKUX YMEHUM, MHTEpeca K H3yUYECHUIO
MaTEeMaTUKH,

MOJIBEICHNE OOydYaronuxcsi Ha JOCTYIHOM I HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMATUKHU U OKPY>KAIOIIETO MUPA;



dopMupoBaHue (QPYHKIMOHAIBHON MaTeMaTHYeCKOM TI'pPaMOTHOCTH: YMEHUS
pacro3HaBaTb MaTeMaTHYEeCKHE OOBEKThl B pEAbHBIX IKU3HEHHBIX CHUTYaIUsX,
IIPUMEHSTh OCBOEHHBIE YMEHHs Ul PELICHHs] NPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad,
WHTEPIIPETUPOBATh IIOJYYEHHBIE PE3YJbTAaThl M OLEHMBAaTh KX HA COOTBETCTBUE
MIPAKTUYECKON CUTYyalUU.

146.4.1.2. OcHOBHbIC JINHUHM COAEPKaHUS Kypca MareMaTUKH B 5-6 Kiaccax -
apumeTHyecKass U TeOMeTpUYecKas, KOTOpbIE PAa3BUBAIOTCS MapajlieIbHO, KaXas B
COOTBETCTBUM C COOCTBEHHOMW JIOTMKOW, OJJHAKO, HE HE3aBUCUMO OJIHA OT JPYIoii, a B
TECHOM KOHTaKT€ W B3aMMOJCHUCTBUU. Takke B Kypce MaTEMaTUKH IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpsl U OMUCATEIbHON CTATUCTUKHU.

146.4.1.3. HWzydyenue  apudMeTUYECKOro  MaTepuajia  HAYMHACTCS  CO
CUCTEMATU3allMH U PA3BUTHs 3HAHUI O HATypaJbHBIX YMCIIAX, [OJYYEHHBIX HAa YPOBHE
HavaJbHOro 001ero obpazoBanusi. Ilpu 3ToM cOBepIIEHCTBOBAaHME BBIYUCIUTEIHHON
TEXHUKH U (OPMHUPOBAHUE HOBBIX TEOPETUUYECKHX 3HAHUI COUETAETCS C Pa3BUTHEM
BBIYMCIIUTEIBHON KYJIbTYpbl, B YaCTHOCTH C OOyYEHHEM MPOCTEUIIUM MpUEMaAM
INPUKUAKA M OLEHKU pE3yJNbTaTOB BBIUMCICHUM. l3ydeHue HaTypalbHBIX YHCEI
IpONOJDKAaeTcss B 6 Kjacce 3HAKOMCTBOM C HAyaJdbHBIMU IOHATUSAMU TEOPUU
JNETUMOCTH.

146.4.1.4. Hauvasio u3y4yeHusi OObIKHOBEHHBIX U JIECATUYHBIX APOOEil OTHECEHO
K 5 Kjaccy. DTO MEPBBIM dTall B OCBOCHHUH APOOEH, KOT/Ia MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJCSIMHU, TOHATHSAMU Tembl. [Ipm 3TOM paccMoTpeHue OOBIKHOBEHHBIX
npobeit B TOJHOM O00BEME NPENLIECTBYET HW3YUYEHHUIO JECSITHYHBIX ApoOeil, 4uTo
1eJIECO00PA3HO € TOYKU 3PEHUs JOTMKH U3JI0KEHUS YMCIOBOM JIMHUM, KOTJa IpaBuiia
JNEHUCTBUM € JECATUYHBIMU JpOOSMU MOXKHO OOOCHOBAaTh YK€ HM3BECTHBIMU
aJITOPUTMAaMH BBIMOJIHEHUST JAEUCTBUNA C OOBIKHOBEHHBIMH JpOOSIMH. 3HAKOMCTBO C
JECTUYHBIMU APOOSMHU PACHIUPUT BO3MOXKHOCTU JJIsi TMOHUMAHHUS OO0yYarolmMMHUCA
NPUKIAJHOTO NPUMEHEHUS HOBOM 3allMCH MPU HM3YYEHHH APYTHX MNPEIMETOB M IPH
IPaKTUYECKOM HCNOIb30BaHUU. K 6 Kjaccy OTHECEH BTOPOM 3Tall B U3yYEHHH APOOeil,
Ir7ie IPOUCXOJIUT COBEPIIEHCTBOBAHNE HABBIKOB CPAaBHEHUS M IpeoOpa3zoBaHus ApooOeil,
OCBOEHUE HOBBIX BBIYMCIUTENBHBIX AITOPUTMOB, OTTAYNBAHNE TEXHUKU BBIYMCIICHUN, B
TOM 4YHUCJI€ 3HAYEHUN BBIPAKEHUH, COAEpPKAIIMX U OOBIKHOBEHHbBIC, U JI€CATUYHBIC
Jpo0u, YCTaHOBJIEHUE CBSI3EH MEXAY HUMH, PACCMOTPEHHE MMPUEMOB PEIICHUS 3a]a4 Ha
npobu. B Havaie 6 kiacca MpoOUCXOIUT 3HAKOMCTBO C MTOHSATHUEM MPOLICHTA.

146.4.1.5. OcoOEHHOCTHIO U3YUECHHS MOJIOKUTENBHBIX U OTPUIIATENBHBIX YUCEI
SBIIAETCS TO, YTO OHU TAKXKE MOTYT pacCMaTpUBATHCs B HECKOJIBKO 3TanoB. B 6 kiacce
B Hayaje M3y4eHHs TeMbl «lloJ0KHUTENbHBIE W OTPULATENBHBIE YHCIIA» BBIACIAECTCS
noarema «Llenplie yncnay, B paMKax KOTOPOH 3HAKOMCTBO C OTPULIATEIbHBIMHU YHCIAMU
U JIEUCTBUSIMU C IIOJOKUTEIBHBIMU W OTPULIATEIBHBIMM YHCIAMU MPOUCXOIUT Ha
OCHOBE COJIEPKATEJIbHOIO MOJAXO0Ja. OJTO MO3BOJSET Ha JOCTYIHOM YpOBHE



MO3HAKOMUTH OOYYaIOIIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMU IMOHATHSIMU TEMBI, B
TOM YHCJIE W C TpaBWJIaMU 3HAKOB TPHU BBITIOJHCHUH apU(PMETHUICCKUX ICHCTBUH.
N3yuyenue panroHaabHBIX YUCEN OyIeT MPOIOJDKEHO B Kypce anreOphl 7 Kiacca.

146.4.1.6. Ilpu oOy4yeHHMHM pEIIEHUIO TEKCTOBBIX 3adad B 5-6 Kiaccax
UCIIOB3YIOTCS apudmMeTndeckue npuémsl pernieHus. [Ipu oTpaboTke BBIYMCIUTEIBHBIX
HaBBIKOB B 5-6 Kjaccax paccMaTpHUBAalOTCA TEKCTOBBIE 3aayd CIEAYIOIIMX BHUIOB:
3a/layd Ha JBUKEHUE, Ha YacTH, HAa MOKYNKH, Ha pabdOTy M MPOU3BOAUTEILHOCTh, HA
NPOLIEHTHI, HA OTHOUIEHUS W mpomnopiuu. OOyuyaromuecs 3HAKOMATCA C NpUEMAMHU
penieHus 3a1a4d nepedbopomM BO3MOKHBIX BApUAHTOB, ydarcsa padoTaTh ¢ MHPOpMaLIUEH,
MPEICTaBICEHHON B (hopMe TaOIUI] WIH TUATPAMM.

146.4.1.7. B mnporpamme yuyeOHOro Kypca «MaremaTthka» MpeayCMOTPEHO
dbopMupoBaHUE TMPOMNEACBTUUCCKUX anreOpandeckux mpejacTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOI'O YKCJIAa B 3aBUCUMOCTH OT MAaT€MaTUYECKOT0 KOHTEKCTa BBOJUTCS
MOCTENEHHO. ByKBEHHAs] CUMBOJIMKA IIUPOKO UCIOJIB3YETCS MPEXKIE BCErO JJIsl 3alUCU
OOLIMX YTBEPKIACHUU M TPEMIOKEHUU, (POpMyJ, B YACTHOCTH JJI BBIYUCICHUS
reOMETPUYECKUX BEIUYHH, B KAUECTBE «3aMECTUTEISD YUCIIA.

146.4.1.8. B mnporpamme yueOHOro kypca «MaremaTtukay MpeacTaBiIeHa
HarjigJHas TEeOMETpUs, HalpaBjeHHas Ha pPa3BUTHE OOpPa3HOrO  MBILUICHMUS,
MPOCTPAHCTBEHHOT'O BOOOPAKEHHUSI, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIM 3Tam B
U3YYEHUH T'€OMETPHUH, KOTOPBIA OCYIECTBISETCS HA HAIJISAIHO-TPAKTHUYECKOM YPOBHE,
ONMMpAETCs Ha HarAIHO00pa3HOe MbIIUIeHHEe oOyyaromuxcs. bombmas poib
OTBOJMTCSl TMPAKTUYECKOW NESITENbHOCTH, OMBITY, 3KCIEPUMEHTY, MOJEIUPOBAHMUIO.
OOyuaroiuecss 3HAKOMSTCS C TEOMETPUYECKMMU (UTypaMHd Ha IUIOCKOCTH MU B
MPOCTPAHCTBE, C WX MPOCTEHIIMMH KOHPUTYpalMiAMH, ydaTrcs H300pakaTh WX Ha
HEJTMHOBAaHHOM W KJIETYAaTOM Oymare, pacCMaTpuBalOT WX MPOCTEiIme cBoicTBa. B
MPOIIeCCe M3YUYCHUS HATJISATHON TeOMETPHUM 3HAHUS, TOJyYCHHbBIE OOyYarOIIMMUCS Ha
YPOBHE HayaJIbHOr0 00IIEro o0pa3oBaHus, CUCTEMATU3UPYIOTCS M PACIIUPSIFOTCS.

146.4.1.9. CormacHo yudyeOHOMYy IUlaHy B 5-6 Kjaccax  H3ydaercs
MHTErpUPOBaHHBIN npeaMer «MaTemaTuka», KOTOpbIA BKIIOYAaeT apu(PMETHUECKHI
MaTepual M HalJJHYI0O TEOMETPHUIO, a TaKXe IMPOINEIeBTUUECKUE CBEICHUS U3
anreOpbl, SJIEMEHTHI JIOTUKY U Havajla OMUCcaTeIbHONW CTaTUCTHKH.

146.4.1.10. OO6miee 4nciio YaCOB, PEKOMEHIOBAHHBIX JJISl U3YUYEHUS MAaTEMAaTUKH,
- 340 gacoB: B 5 kynacce - 170 gacoB (5 yacoB B Henento), B 6 kiacce - 170 gacos (5
4acoB B HEJIEIIIO).

146.4.2. Coneprxanue 00y4yeHus B 5 Kiacce.

146.4.2.1. HarypaiibHbl€ UKCIa U HYb.

Hartypansnoe wuymcno. Psg wHatypanmphbix umcen. Ywcno 0. M3obOpaxkenue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPJUHATHOU (YUCIOBOI) MPSIMOIA.



[lo3uimonHass cucTeMa CcuHcieHus. PuMmckas HyMmepalusi Kak HOpuMep
HEMO3WLMOHHOM CUCTEMBI CUMCIICHHUS. [lecaTnyHas cucteMa CUUCIICHHUS.

CpaBHEHHE HaTypalbHBIX YHUCEN, CPAaBHEHUE HATYpPaJbHBIX YHUCEN C HYJIEM.
CrniocoObI cpaBHeHUs. OKpyTriaeHUE HATYpaIbHBIX YHCEIL.

CrnoxeHue HaTypalbHBIX YHCEJ, CBOMCTBO HYJIS MPHU CI0KEHUH. Bbruntanue kak
JefCcTBUE, OOpaTHOE CJIOKEHUIO. YMHOXEHUE HaTypaldbHBIX YMCEJ, CBOMCTBA HYJS U
CAVHUIIBI TpU YMHOXEHHH. JlemeHne Kak JelcTBUe, OOpaTHOE YMHOXEHHUIO.
KoMmoneHTs! neiicTBUl, cBsA3b MeXay HUMHU. [IpoBepka pesynbTaTa apuMeTH4ecKoro
nectBuda. llepemecTuTenbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS H
YMHOKEHHUSI, pacIpeIeIUTEILHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3zoBanue OykB 11t 0003HAYEHUSI HEU3BECTHOIO KOMIIOHEHTA W 3aIUCH
CBOMCTB apU(PMETUUECKUX JICHCTBHIA.

JenuTenu u KpaTHbIE YKCIIa, PA3JIOAKEHUE HA MHOKUTENU. [IpocThie 1 cocTaBHbIE
yucha. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CremneHpb ¢ HaTypaJbHBIM MTOKa3aTeseM. 3alluCh YHUCIA B BUAE CYMMBI Pa3psIAHBIX
CJIaraeMblX.

YucnoBoe BolpakeHHE. BpIUKCIIEHNE 3HAYEHNI YMCIIOBBIX BBIPAKEHHM, MOPSAIOK
BBINIOJIHEHUS JieiicTBUM. Mcmoab30BaHWE TMPU BBIYMCICHUAX MEPEMECTUTENBHOTO H
COUYETATENHHOTO CBOMCTB (3aKOHOB) CJIOKEHHUSI M YMHOXEHUS, PaclpeleauTelbHOro
CBOICTBA YMHOXEHUS.

146.4.2.2. JlpoOwu.

[Ipencrasienue o ApodH Kak crocode 3anmucu 4acTu BeaudrHbl. OOBIKHOBEHHbIE
npobu. [IpaBunbHble W HempaBWiIbHBbIE ApoOu. CMemaHHas ApoOb, MPEICTaBICHUE
CMEIIaHHOW IpOoOu B BUJE HEMPABUIHHOM IPOOW U BBIACIICHUE €0 YacTH Yuciia U3
HEMpaBWIbHOU Jpobu. HM300paxeHnue apoOe ToUYKaMW Ha YHUCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamenue apoOeit. [lpuBenenune apoOM K HOBOMY
3HaMeHaTeno. CpaBHeHue ApoOei.

CnoxxeHre W BbIYMTaHUE ApoOEi. YMHOXKEHHE M JIeJeHue ApoOeil, B3auMHO-
oOpaTHble 1poou. HaxoxaeHue yacTu Ueaoro v Lejoro mo ero 4acTu.

Hecatuunas 3amuck npodeit. IlpeactaBineHue AecATUYHOM JpoOUM B BHJIE
OObIKHOBEHHOH. M300pakeHue AECATUYHBIX ApOOEH TOUYKAMU HAa YHUCIOBOM MPSIMOM.
CpaBHeHUE ECATUYHBIX APOOEil.

ApudmMernueckue I1eUCTBUS C ACCATUUHBIMU Ipo0siMu. OKpYTIIEHHE 1eCATUYHBIX
TpOOei.

146.4.2.3. Pemenne TeKCTOBBIX 3a1a4.

Perienne TekCTOBBIX 3a7auy apu(MeETHYECKUM crocoboM. PereHue noruueckux
3agad. Pemenue 3agau nepeOoOpoM BCeX BO3MOXKHBIX BapHaHTOB. Vcmosib3oBaHue npu
pENICHNH 3a1a49 TaOJIHUI] U CXEM.



Pemenue 3amau, conepKallMX 3aBUCUMOCTH, CBS3BIBAIOIIME BEIUYHHBIL:
CKOPOCTb, BpEMS, PACCTOSIHHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb. EJIMHULIBI U3MEPEHUS:
Macchbl, 00bEMa, LEHBI, PACCTOSHUSA, BPEMEHHU, CKOPOCTH. CBS3b MEXKIY €IUHULAMU
U3MEPEHUS KaXX/10M BEJIUYHHBI.

Pemenue oCHOBHBIX 3a7a4 Ha Jpo0u.

[IpencraBiieHne JaHHBIX B BUE TaOIHII, CTOIOYATHIX JUATPAMM.

146.4.2.4. HarnsaHas reOMETPHUSL.

Harnsnneie npencraBiieHds o purypax Ha IJIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jqy4d, YroJi, JOMaHas, MHOTOYTOJbHUK, OKPY>KHOCTb, Kpyr. Yroia. IIpsMoii, ocTpslii,
TYIION Y Pa3BEPHYTHIN YTJIBL.

JInuHa oTpe3ka, METpUUECKHUE €AUHHULIBI JUTUHBL. [{JIMHa JIOMaHOH, IEpUMETP

MHOTOYTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YTII0B C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsanele mnpexacraBieHuss o (UIrypax Ha IDJIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBAJIpaT, TPEYTOJIBHHUK, O PABEHCTBE (PUTYD.

N3o0paxxenne ¢uryp, B TOM uuciae Ha kietdaroir Oymare. Iloctpoenue
KOH(Urypauuid M3 YacTed MNpsAMOM, OKPYKHOCTM Ha HEIMHOBAaHHOM M KIIETYaTOM
Oymare. Mcnionb30BaHle CBOMCTB CTOPOH M YIJIOB MIPSIMOYTOJIbHHUKA, KBaJIpaTa.

[Inomanes  NOpsAMOYTroAbHUKA W MHOTOYTOJIbHUKOB,  COCTaBJIEHHBIX M3
NpsIMOYTOJIbBHUKOB, B TOM u4ucie GuUryp, M300pax€HHbIX Ha KieryaToll Oymare.
Eaunauisr u3mepenus miomnaiu.

Harnsnnaele mnpencraBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MNPSMOYTOJIbHBIN
napajienenurne, Kyo, MHOrOrpaHHUKHU. V300paxeHue npocTelImx MHOTOTPaHHUKOB.
PazgépTtku kyOa u mnapamienenunena. Co3naHue Mojenell MHOTOIPAaHHUKOB (U3
OyMaru, MpOBOJIOKH, IJIACTUJIMHA U IPYTUX MATEpUAJIOB).

O0BEM IPSIMOYTOJIBHOTO Mapajienenunena, Kyoa. Enunuiisl uamMepenust oobéma.

146.4.3. Coneprxanue 00y4deHus B 6 Kiacce.

146.4.3.1. HarypanbHbie uncina.

Apudmernueckre JAEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIAMHU.
YucnoBble BhIpaXKEHUs, MOPAJIOK JEHCTBUM, HUCIONb30BaHUE CKOOOK. Mcrmosb3oBaHue
IpU BBIUUCICHUSAX MEPEMECTUTEIBHONO M COYETATENIbHOTO CBOMCTB CJOXKEHUS M
YMHOXEHUS, PACHPENEIUTEIBHOIO CBOKMCTBA YMHOXeHUA. OKpyIJIEeHUE HATypalbHbIX
YHUCEN.

Jenutrenu W KpaTHbIE YHUCIA, HAUOONBIIUNA OOIIMI JETUTENh U HAaUMEHbIIEe
oOuree KkpaTHoe. JlenMMocTh CyMMBI U Tpou3BeieHus. [lenenre ¢ ocTaTKoM.

146.4.3.2. JIpoOu.

OObIKHOBEHHAs1 JpOoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpalieHHue AapoOer.
CpaBHeHHMe U ymopsiiouMBaHHe IpobOeil. Permnenue 3amad Ha HaxXO0XKJIEHUWE YacTH OT
HEJIOro M 1Lejaoro mo ero dvactu. JlpoOHOoe 4YHCIO Kak pe3yJbTaT JIEJICHHUS.
[IpencraBienne necATUYHOW ApoOW B BUIE OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH



MIPE/ICTaBICHUST OOBIKHOBEHHOW apoOM B BUJAE HecATUYHOU. Jlecstuunbie npoOu u
MeTpUYecKasi cucreMa mep. ApupMeTHUecKHe ACUCTBUS U YHUCIIOBBIE BBIPAXKECHHS C
OOBIKHOBEHHBIMH H JIECATUUYHBIMH IPOOSMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHWH. Maciitad, MOpPONOPIUSL.
[IpumMeHnenune nponopunii Npyu pelIeHN! 3a1a4.

[Tonsitue mpoueHTa. BrluuciaeHne MpoLEHTa OT BEIWYMHBI M BEIUYMHBI MO €€
NpOLEHTY. BblpakeHue MpOLEHTOB MAECATUYHBIMU JpoOsmu. Pemenue 3amgau Ha
MPOLICHTHI. BhIpakeHne OTHOLIEHUSI BETUYUH B TIPOLIEHTAX.

146.4.3.3. TlonoXuTeabHbIE U OTPUIIATEIbHBIC YHCIIA.

[TonoxurenbHble W OTpULATENbHbIE uucha. llenple uncnma. Mopynp uucna,
reoMeTpuYecKass HMHTEpIpeTanus MOAyJs uucia. M3o0paxeHue yucen Ha
KOOpJIMHATHOM Tipsimoii. Uuciossie mpomexyTku. CpaBHeHHE uncen. ApudMeTudecKue
JEUCTBUS C TTOJIOKUTEIbHBIMA M OTPULIATEIIbHBIMH YHUCIIAMH.

[IpsimoyroJyibHasi cucTeMa KOOPJAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKHM Ha
IUIOCKOCTH, abcuucca W opauHara. [loctpoenue Touek u (uryp Ha KOOpIWHATHOU
IIJIOCKOCTH.

146.4.3.4. byKBEHHBIC BBIPAKECHUS.

[IpumeHeHnue OyKB AJi 3alKMCH MAaTeMaTHYECKUX BBIPAKEHUN U MPEIOKEHUH.
CpoiictBa apupMeTuyeckux JAevcTBUil. DByKBEHHbIE BBIPAXEHUS UM  YHUCIIOBBIC
MOJICTAHOBKM. DByKBEHHBbIE paBEHCTBA, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, (Gopmylbl mepuMerpa U IUIOMAAM MPSMOYTOJIbHHKA, KBajpara, oObEéMa
napajienenuneaa u Kyoa.

146.4.3.5. Pemenne TeKCTOBBIX 3a1a4.

Perienne TeKCTOBBIX 3a7auy apu(pMeTHYECKUM crocoboM. PeleHue noruueckux
3ajga4. Pemenue 3aau nepe6opoM BceX BOSMOMKHBIX BAPUAHTOB.

Pemenue 3amay, coaep)Kallux 3aBHUCHUMOCTH, CBS3BIBAIOIIMX  BEJIMYMHBIL:
CKOPOCTb, BPEMsl, pacCTOSIHUE, LI€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMs, O00BEM paboTel. EQuHUIBI HM3MEpEHMs: MacChl, CTOMMOCTH, PAaCCTOSHHS,
BpEMEHU, CKOPOCTU. CBA3b MEXK/ly €IMHUIIAMHU U3MEPEHUS KaXK0M BEJIMUMHBI.

Pemenue 3anay, CBA3aHHBIX C OTHOLUIEHUEM, MPOMOPIMOHAILHOCTHIO BEJIMYMH,
MPOLIEHTaMM; pEIIEHUE OCHOBHBIX 337a4 Ha APOOH U MPOIEHTHI.

OueHka Y TpUKUIKA, OKpyrieHue pesyibrata. CocTaBieHre OyKBEHHBIX
BBIPAKEHUH 10 YCIOBUIO 3a/1a4H.

[IpencraBienne JaHHBIX ¢ TOMOIIBIO Ta0IUI U Auarpamm. CrondyaTsie

JMarpaMMbl: YTEHUE U NTOCTpOeHUE. UTEHHE KPYTOBBIX AUArPaMM.

146.4.3.6. HarnsigHas reomeTpus.

Harnsansle mpencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, IMpsMasi, OTPE3OK,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJbHUK, YEThIPEXYTONIBHUK, TPEYTOJbHUK, OKPY>KHOCTD,

KpYT.



B3auMHoOe pacrionoxeHue ABYX NPSIMBIX Ha IUIOCKOCTH, NapajulesIbHbIE TPSIMbIE,
NEPHEHANKYJIApHbIE TpsiMble. M3MepeHHne pacCTOSHUN: MEXAYy JBYMsS TOUYKAMH, OT
TOYKH JI0 IPSIMOM, JUIMHA MapIIpyTa Ha KBaJpaTHOU CETKE.

WN3mepeHne © MOCTPOCHHE YIVIOB C IMOMOIIBI TpaHcnopTupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYNOYTOJIbHBIN, pAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeThIpEXYTroabHUK, IIPUMEPHI YEeTBIPEXYTOJIBHUKOB.
[IpssMOYTOJIbHUK, KBaJpaT: MCIOJIb30BAHUE CBOMCTB CTOPOH, YTJIOB, AWaroHajiei.
N300pakeHne reomeTpuyeckux (uUryp Ha HEJIMHOBAHHOM OyMare C HCIOJIb30BaHUEM
LUPKYJIs, TMHEHKHU, YToJbHUKA, TpaHcnopTupa. [locTpoenus Ha kineruaToil Oymare.

[Tepumerp MHOroyroipHuka. [lonstue mmomann GUrypsl, eJUHULBI U3MEPEHUS
wiomaau. [pubmmwkéHnoe n3MepeHue iomaam Guryp, B TOM 4MCi€ Ha KBaJpaTHON
cerke. [IpubnmxEHHOE N3MEpEHNE JUIMHBI OKPY>KHOCTH, TUIOIIAIU KpyTa.

CuMMeTpus: LIeHTpaibHasl, OceBasi U 3€pKajbHas CHMMETPHUHU.

[TocTpoeHre CUMMETPUYHBIX QUTYP.

Harnsigaele mpeacTaBieHus O MPOCTPAHCTBEHHBIX (hUrypax: mapajiesenumnes,
Ky0, mpusMa, mnOupamMuja, KOHYC, UWIuMHAp, map u cdepa. HM3o00paxkeHue
NPOCTPAaHCTBEHHBbIX (uryp. Ilpumepbl pa3BEPTOK MHOrOTPaHHUKOB, IWIMHIpPA H
koHyca. Co3gaHue Mojieleil MpPOCTPAHCTBEHHBIX (Guryp (U3 Oymaru, HpOBOJIOKH,
IJIACTWIIMHA U APYTUX MaTepUaOB).

[Tonsitue oOBEMA, enuHuIbl M3MepeHUus 00bEéMa. OO0bEM MNPAMOYTOIBHOTO
napasuienenunena, Kyoa.

145.4.4. [IpenMeTHbIe pe3ysbTaThl OCBOCHMSI MPOTrpamMMbl y4eOHOro Kypca
«Maremartukay.

146.4.4.1. TlpenMeTHble pe3yibTaThl OCBOEHHUS MPOTPAMMBI y4eOHOTO Kypca K
KOHITy OOy4eHHUs B 5 Kiacce.

146.4.4.1.1. Yucna v BHIYUCICHUS.

[ToHMMAaTh ¥ IPABUWIIBHO YHOTPEOJIATh TEPMUHBI, CBSI3aHHBIE C HATYpPaJIbHBIMU

YUCJIAMH, OOBIKHOBEHHBIMH U IECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YNOPSAOYMBATH HATYpaJIbHBIE YUCIIA, CPABHUBATH B MPOCTEUILINX
cily4asix OObIKHOBEHHBIE IpOOH, AECATUYHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOW (YHCIIOBOM) MPAMON C COOTBETCTBYIOIIMM
eil yuciaoM u u3o0paxaTh HaTypaJibHbIE YKCIa TOYKAMU Ha KOOPAMHATHON (YMCIOBOM)
MIPSIMOM.

BemonHate apupMernueckue JEHCTBUSL C  HATypaldbHBIMH  UYHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIINX CITyHasiX.

BBINIOJIHATH IPOBEPKY, NPUKUAKY PE3yJIbTaTa BEIYACICHUM.

OKpyTrasTh HaTypaJbHbIE YNCTA.

146.4.4.1.2. PemieHue TEKCTOBBIX 3a/1a4.



Pemate TekcToBble 3amauM  apu(METHUYECKHMM CIIOCOOOM M C IOMOUIBIO
OpPTraHHW30BaHHOTO KOHEYHOTO 1epedbopa BceX BO3MOKHBIX BAPHAHTOB.

Pemartp 3amaun, coaepkamue 3aBUCHMOCTH, CBS3bIBAIOIIAE  BEJIUYHHBIL:
CKOPOCTb, BpEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHUE 3alIMCH, CXEMBI, TAOJIUIbI, 0003HAUYEHHUS MIPU PEILICHUN

3a/1a4.

[Tonb30BaThC OCHOBHBIMU €IMHUIIAMU MU3MEPEHUS: LIEHbI, MACChl, PACCTOSHUS,
BPEMEHU, CKOPOCTH, BbIPAXKATh OJHU €IMHULIBI BETMUYUHBI YepPe3 JIpYyTHe.

W3Bnekarb, aHalIM3UpPOBaTh, OLIEHWBATh WH(OPMALMIO, MPEACTABICHHYIO B
TabauIEe, Ha CTOJIOYAaTOM auarpaMMme, MHTEPIPETUPOBATH IPEICTABICHHbIE JAHHBIC,
MCII0JIB30BaTh JAHHBIC ITPU PELICHUU 3a]1a4.

146.4.4.1.3. HarnsigHas reoMeTpus.

[Tosnb30BaThCA TE€OMETPUUYECKUMHU MOHATHUSMU: TOYKA, MpsAMas, OTPE30K, Jyd,
yT0J1, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoguTh mNpUMEpPBl OOBEKTOB OKPYXAIOIIET0 MHpa, HMemuX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJOIMIO, CBSI3aHHYIO C yrjaMu: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKaMH: YIOJl, BEPILIKWHA, CTOPOHA, IUAroHallb, C OKPY>KHOCTBIO: pajuyc,
JTUaMETp, LIEHTP.

N300pakath W3y4yeHHBIE Te€OMETpUYecKue (Urypbl Ha HEJIMHOBAHHOW U
KJIETYATON

Oymare ¢ HOMOIIbIO LIUPKYJISI U TMHEUKH.

HaxoauTe MJIMHBI OTPE3KOB HEIMOCPEJICTBEHHBIM H3MEPEHUEM C IIOMOIIBIO
JUHENKH, CTPOUTh OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTh OKPYKHOCTh 33JaHHOIO
paauyca.

Hcnonb30BaTh CBOICTBA CTOPOH W YIVIOB HMPSIMOYTOJIBHHMKA, KBajgpaTa JUIsl HX
NOCTPOEHUS, BEIUUCIEHUS TJIOIAAN U IEPUMETPA.

Beluncnare nepuMeTp W IJIOMIAAb  KBajApara, MNPsMOYTOJIbHHMKA, (uUryp,
COCTaBJICHHBIX M3 NPSIMOYIOJbHUKOB, B TOM 4Hcie (Uryp, H300paKEHHBIX Ha
KJIeTYaTou Oymare.

[Tonb30BaThC OCHOBHBIMM METPUYECKUMH €IWHHULIIAMH H3MEPEHUsS JUIMHBI,
IUIOLIAAM; BBIPAXKaTh OJIHU €IMHUIIbI BEJIMUMHBI Uepe3 JIpyTHe.

Pacno3naBaTh mapasienenunes, KyO, UCHOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo, rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Napasuieenunena, Kyoa.

Bbruncnsate 00béM  Ky0a, napauienenunena IO 3aJaHHbIM H3MEPEHUSM,
M0JIb30BAThCS €AMHULIAMU U3MEPEHUs 00bEMA.

PemaTtp HeclioKHBIE 3aJaul Ha U3MEPEHUE TE€OMETPUYECKUX BEJIWYUH B
PAKTUYECKUX CUTYALMSIX.



146.4.4.2. TlpenMeTHble pe3ynbTaThl OCBOEHHUS MPOTPAMMBI y4eOHOTO Kypca K
KOHITy 00y4eHus B 6 kiacce.

146.4.4.2.1. Uncna v BEIYUCIICHUS.

3HaTh W TOHUMATh TEPMHUHBI, CBSI3AHHBIE C PA3JIMYHBIMU BUJAMH 4YHUCEN U
criocobamMu uX 3amucH, MEPEXOauTh (€CIu 3TO BO3MOXKHO) OT OJHOM (POpMBI 3amucu
YuCIia K IPYrou.

CpaBHUBaTh W YNOPSAIOYMBATH IIEJbIE YHUCJIA, OOBIKHOBEHHBIC W JICCATUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BoinonHaTh, codeTras YCTHbIE M THUChbMEHHbIE NPUEMBI, apuPMeTHUYECKue
JEUCTBUSA C HATypalbHBIMH U UEIBIMU YHCIIaMH, OOBIKHOBEHHBIMU U JI€CATUYHBIMU
JPOOSMU, TIOJIOKUTEIILHBIMU U OTPUIIATEILHBIMH YHCIaAMHU.

BbIunCasATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUH, BBINOJIHATH MPUKUAKY U OLICHKY
pe3ynbTaTa BBIYUCIICHHUH, BBIMOIHATH NPEOOpa30BaHUS YHCIIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JICHCTBUM.

CoOTHOCUTB TOYKY Ha KOOPAMHATHON MPSIMOM C COOTBETCTBYIOLIUM € YHCIIOM

¥ u3o0paxaTh 4uCla TOYKAMU Ha KOOPAMHATHOW NPSIMOM, HAXOIUTh MOIYJb
qyuca.

COOTHOCUTH TOYKH B MPSMOYTOJbHONU CUCTEME KOOPJUHAT C KOOPJIMHATAMU ATOM
TOYKHU.

OKpyIJISITh LEbIe YUCIIa U ISCATUYHBIC TPOOU, HAXOIUTh MIPUOIMKEHUS YUCET.

146.4.4.2.2. YncnoBbie 1 OYKBEHHBIC BBIPAKCHHUS.

[TonumaTe W ynoTpeOasTh TEPMHUHBI, CBSI3aHHBIE C 3aIUCHIO CTEIEHH YMCIIA,
HAaXOJUTh KBaJpaT W KyO 4YKCIA, BBIYUCIATH 3HAYCHHS YHUCIIOBBIX BBIPAXKCHHI,
COJIepIKalllUX CTEIICHH.

[Tonb30BaThCsl MpU3HAKAMU JEIUMOCTH, PACcKIIaJbIBaTh HATypalbHbIC YUCJIA Ha
MPOCTHIE MHOKHUTEIIH.

[Tonp30BaThCss MacITabOM, COCTABIIATH IPOMOPIUU U OTHOIICHUS.

Hcnonw3oBaTh OyKBBI i OOO3HAUYEHHUS! YMCEN MPU 3aMUCH MATEMATHYECKUX
BBIPAKEHUN, COCTABJISATH OYKBEHHbIC BBIPOXKEHUS U (POPMYJIbl, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPaKEHUN, OCYIIECTBIISII HEOOXOIUMbIE MOJICTAHOBKU U MPE0Opa30BaHMUs.

HaxoauTe HEU3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

146.4.4.2.3. PelieHre TEKCTOBBIX 3a/1a4.

PemmaTe MHOTOIIArOBBIE TEKCTOBBIE 3314l apU(PMETUYECKUM CTIOCOOOM.

Pemate 3amaun, CBA3aHHBIE C OTHOLICHUEM, MPONOPLUOHAIBHOCTHIO BEJIWYUH,
MPOLIEHTaMHU, PEIIATh TPU OCHOBHBIE 33/1a4M Ha IPOOU U MPOIICHTHI.

Pemate 3agaun, coAepKallle 3aBUCHUMOCTH, CBS3bIBAIOLIME BEJIUYUHBIL:
CKOPOCTb, BpEMsl, PacCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMs, 00béMa paboThl, UCTIONB3YS apU(PMETHUECCKUE EHCTBUSI, OIECHKY, MPUKHUIKY,
MOJIb30BATHCS €IMHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.



CocTaBisaTh OYKBEHHBIE BRIPAKEHUS 110 YCIOBUIO 3a/1a4H.

W3Bnekats wHGOpMANWIO, TMPEACTAaBICHHYI0 B TaOiWIaX, Ha JIMHCWHOMH,
CTOJIOYATON WM KPYTOBOM AMarpaMMax, MHTEPIPETHPOBATH MPECTABICHHBIC JaHHBIC,
MCIIOJIb30BaTh JAHHBIE IIPU PELICHUH 3a]1a4.

[IpencraBidarh MHPOPMALMIO C TMOMOIIbIO TaOMUL, JMHEMHOW W CTOJI0YATON
JarpamMm.

146.4.4.2.4. HarnsigHasi reOMETpHs.

[IpyBoauTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEUX GopMy
U3YYEHHBIX T€OMETPUUECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PABHBIX
¥ CUMMETPHUYHBIX QUTYD.

N306pakaTh ¢ TOMOIIBIO [UPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN U
KJIeT4aTod Oymare M3y4eHHbIC IUIOCKHE reoMeTpuueckue (Urypbl U KOH(UTyparuw,
CUMMETPHUYHBIE (PUTYPHI.

[Tob30BaTBCS TEOMETPUUECKUMH TOHSATHUSMU: PABEHCTBO (GUTYP, CUMMETPHS,
WCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CHMMETPHUEH: OCh CUMMETPHUH, LEHTP
CUMMETPUH.

HaxoauTe BeNMMYHMHBI YIVIOB U3MEPEHUEM C MOMOIIBK) TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJaHHOW BEJIIMYMHBI, [O0JIb30BATHCS IPU PELICHUM 3a4a4 TPagyCHOU Mepou
YIJIOB, PacIlO3HaBaTh HA YEPTE)KAX OCTPBIN, PSIMOM, Pa3BEPHYTHINA U TYIIOU YIJIbIL.

BbluucnsaTe UIMHY JIOMaHOW, NEPUMETP MHOIOYTOJIbHUKA, IOJIb30BAThCS
€AMHULIAMU W3MEPEHUS JJIMHBI, BBIPAKATh OAHU €IUHUIBI U3MEPEHUS JJIMHBI Yepes3
JIpyTue.

HaxoauTh, MCHONB3ysl 4EpTEKHBIE MHCTPYMEHTHI, PACCTOSIHUS: MEXKAY ABYMS
TOYKaMH, OT TOYKH J0 MPSIMOU, JUIMHY IIyTH Ha KBAPATHOU CETKE.

Beruncnare miomank  Guryp,  COCTaBICHHBIX U3 MPSMOYTOJIBHHUKOB,
WCIIOJIB30BaTh Pa30MEeHNE Ha MPSAMOYTOIHHUKH, HA PaBHBIC (PUTYpPHI, JOCTpauBaHUE O
MPSAMOYTOJbHHUKA, ITOJb30BATHCS OCHOBHBIMM €IWUHUIIAMUA HW3MEPEHUS IUIOIIAIH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS IIOIIAN Yepe3 APYTHE.

Pacrio3HaBaTh Ha MOJENSIX M H300paXEHUSAX NUPaMUAY, KOHYC, LWJIMHJIP,
MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, PeOpPO, TPaHb, OCHOBAHUE, PA3BEPTKA.

N3o0paxathk Ha KjIeT4aToi OymMare mpsiMOYTOJIbHBIN MapajuieIenue].

Borunciare 00b€M  MPSMOYTOJIBHOTO Tapajljiesienunena, Kyda, MOJIb30BaThCs
OCHOBHBIMU €MHUIIAMU U3MEpPEHUs 00bEMa;

Pemiath HeCIIOXKHBIE 33Ja4M Ha HAXOXKIECHUE T€OMETPUYECKHUX BEIUYUH B
MPAKTUYECKUX CUTYaLUSIX.

146.5.®enepanbHas pabouas mporpamMma ydeOHOTO Kypca «Anrebpa» B 7-9
KJlaccax (Jajiee COOTBETCTBEHHO - Mporpamma y4eOHOro Kypca «Anredpa», yueOHbIN
Kypc).

146.5.1. [TosicHuTenbHas 3anucka.



146.5.1.1. Anrebpa sBIS€TCS OJHHUM M3 OIOPHBIX KYpCOB OCHOBHOI'O OOIIIETO
oOpa3oBaHMs: OHA OOECHEYMBAET HM3yUYEHUE IPYIHX JUCHUIUIMH, KaK €CTECTBEHHO-
HAYYHOTO, TaK ¥ TYMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO I MPOIOJKEHUS
oOpa3oBaHMs W B TIOBCEIHEBHON >KM3HH. Pa3BuTHe y O0O0y4arommxcs HaydHBIX
MPEICTABICHUNA O MPOUCXOXKIECHUH U CYLIHOCTH aJiredpanyeckux adcTpakuui, crnocode
OTPaKCHHUSI MAaTEMaTHYECKON HAyKOW SIBJICHUN M MPOLIECCOB B MPHUPOJIE U OOIIECTRBE,
pPOJM  MaTeMAaTUYECKOTO MOJICTMPOBaHUsI B HAYyYHOM TIO3HAHUM W B TPAKTUKE
crocoOCTBYyeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB MBIIUICHUS,
HEOOXOAMMBIX I aJanTalud B COBpeMEHHOM IudpoBoMm obmiectBe. M3yuenue
anreOpbl  o0ecrieyrBaeT pa3BUTUE YMEHMsI HaONoJaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TPEOYyEeT KPUTUUHOCTH MBILIUIEHUS, CIOCOOHOCTH apryMEHTHUPOBAHHO
00OCHOBBIBaTh CBOU JEHCTBHUS M BBIBOJBI, (HhOpMyIHpoBaTh yTBepkaeHUs. OcBoeHue
Kypca anredpbl 00ecrneunBaeT pa3BUTHE JOTMUYECKOIO MBIIIICHUS O0y4YarolUXcs: OHU
UCTIONB3YIOT ~ JCNYKTUBHbIE M  HMHAYKTUBHBIE  pacCyXIeHHs, 00oOIeHue u
KOHKpEeTH3aluio, adcTparupoBaHue W aHajorutro. OOydeHue anreOpe Mpeanosiaraet
3HAYUTENbHBIA OOBEM CaMOCTOATEIBHON JEATENBHOCTH OOYyYarOIIMXCs, MTO3TOMY
CaMOCTOATEIILHOE PELICHUE 3a]ay SIBJISETCS peain3alieil AesITeIbHOCTHOTO MpHUHIIMIA
oOy4eHusl.

146.5.1.2. B crpykType mnporpamMmbl YydeOHOro Kypca «Anredpa» s
OCHOBHOT'O 0011ero o0pa3oBaHHs OCHOBHOE MECTO 3aHHUMAIOT COJEP’KATEIbHO-
METOJMYECKHE JIMHUU: «Yucna W BBIYHUCICHUS», «AJTeOpanyecKkue BBIPAKECHUSNY,
«YpaBHeHus W HepaBeHCTBay, «Dynkmum». Kaxngas #3 3TUX cojepKaTeabHO-
METOJMYECKUX JIMHUWA pa3BUBAETCAd Ha NPOTHKEHUU TPEX JIET H3YyYEeHHs Kypca,
B3aUMOJEHCTBYsl € JAPYrMMH €ro JUHMAMH. B Xozme wu3ydyeHus ydeOHOro kKypca
OOy4aromMMCsl TMPUXOAUTCA JIOTUYECKH pacCyX AaTh, MCIONb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN S3bIK. B CBA3M ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Anredpa»
BKJIFOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3ieiax
MaTeMaTU4eCKOro O00pa30BaHHUS M CIOCOOCTBYIOIIME OBJIAJICHUIO OOYyYarolUMUCS
OCHOB YHHMBEPCAJBbHOIO0 MaTEMaTHYECKOro s3blKa. ColepaTeabHOM U CTPYKTYPHOM
0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» SBISIETCS €ro HHTETPUPOBAHHBIN XapaKTep.

146.5.1.3. Conepxanue IuHUU «HUCIIa ¥ BBIYUCICHUS» CIIY’KUT OCHOBOM 7151
JaNbHEHIIero W3y4YyeHUsT MaTEeMaTUKH, CIOCOOCTBYET pa3BUTHIO Yy O0OyYaroluxcs
JIOTUYECKOTO MBIIUICHHS, (OPMHPOBAHUIO YMEHHUS TMOJb30BATHCA AJITOPUTMAMH, a
TaK)Ke€ MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX [UJIsi TMOBCEIHEBHOMN
KU3HUA. Pa3BuUTHE TOHATUS O YMCIE HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHMUs
CBS3aHO C pAIMOHAIBHBIMU W UPPALUOHAIBHBIMH YWCIaMHU, (OPMHUPOBAHHUEM
MPEACTABICHUN O JIEMCTBUTEIBLHOM 4YHCIE. 3aBEpIIECHHE OCBOCHHSI YMCIOBOM JIMHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.



146.5.1.4. Copepxanue IBYX anreOpandecKux JHHUN - «Anredpanmdeckue
BBEIDOKCHUS» U «YPaBHEHUS W HEPABEHCTBA» CIOCOOCTBYeT (HOPMUPOBAHHIO Y
oOyJarommxcs MaTEeMaTHYeCKOTo ammapaTa, HEOOXOJUMOTo JUIs pELIeHUs 3aaady
MaTEeMaTHUKH, CMEXHBIX MPEAMETOB U MPaKTUKO-OPHEHTHPOBAHHBIX 3ama4. Ha ypoBHe
OCHOBHOTO 00miero o0Opa3oBaHusi y4deOHBIM MaTepuan TpyHIUPYETCSs BOKPYT
palMoOHANBHBIX BBIpAKECHHWA. AnreOpa AEMOHCTPUPYET 3HAUYCHHE MAaTeMaTHUKH Kak
S3bIKA TSI TIOCTPOCHHSI MaTeMaTHYECKUX MOJENEeH, ONMUCaHMsI MPOIECCOB U SIBICHUMN
peasibHOTO MHpa. B 3amaun oOyueHus anrebpe BXOASAT TakKe JalbHEHIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIICHUSI, HEOOXOAMMOro, B YaCTHOCTH, JUIsi OCBOCHMS Kypca
uH(pOpPMATUKHU, U OBJaJICHHE HaBbIKAMH JIEAYKTUBHBIX paccyxkiaeHuil. [IpeodpasoBanue
CUMBOJIbHBIX (POPM  CIOCOOCTBYET pa3BUTHIO BOOOpaKeHHS, CIIOCOOHOCTEH K
MaTEeMaTUYECKOMY TBOPUYECTRBY.

146.5.1.5. Copnepxkanue (GpyHKIHMOHAIBHO-TpaUUSCKOM JIMHUK HAICIeHO Ha
MOJIyYCHHE OOYYAIOMUMUCA 3HAHWK O (PYHKIUAX KaK BaKHEUIIEH MaTeMaTHYECKOU
MOJIEH JJi ONWCAaHUS U HCCIEAOBAaHUS Pa3HOOOpa3HBIX IMPOIECCOB M SIBJICHHUM B
npupojie u oduiectse. M3ydenune marepuana cnocoOCTBYET Pa3BUTHIO Y O0yYArOIIUXCS
YMEHHsSI WCIOJB30BaTh Pa3IUYHBIC BBIPA3UTENIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKU -
CIIOBECHBIC, CHMBOJHMYECKHE, TpadudyecKue, BHOCHUT BKJIad B (QOpMUPOBaAHUE
MIPEICTABIICHUIA O POJTM MaTEeMaTUKU B PA3BUTHH [UBUIM3AIIAN U KYJIbTYPHI.

146.5.1.6. CornacHo yueOHOMY TUIaHy B 7-9 kiaccax u3ydaercst yueOHbIN Kypc
«Anredpay, KOTOPBIN BKIIIOYAET CIEAYIOIINEe OCHOBHBIC pa3zelibl coaepkanus: «Hucna
U BBIYUCICHUS», «ANreOpanyeckue BbIpaXeHUs», «YPaBHEHHs U HEPABEHCTBAY,
«DYHKIUW.

146.5.1.7. OO0miee 4uCcIO YacOB, PEKOMEHIOBAHHBIX JUJISI U3YUYEHUS Y4eOHOTO
Kypca «Anrebpay, - 306 gacos: B 7 kiacce - 102 gaca (3 gaca B Henen0), B 8 Kiacce -
102 gaca

(3 yaca B Henento), B 9 kiacce - 102 gaca (3 yaca B HEJIETIO).

146.5.2. Conep:xxanue o0yueHus B 7 Kiacce.

146.5.2.1. Ywucna v BBIYUCICHUS.

Jpo6u 0OBIKHOBEHHBIE U IECSITHYHBIE, IEPEXO0/1 OT OJTHON (OPMBI 3amucH 1polei
K apyroi. lloHATHE pamnMOHANBHOTO YHCIA, 3alUCh, CPAaBHEHHWE, YIOPAI0YHNBAHUE
palMoOHANBHBIX 4YHCENl. Apu(METHUECKHEe ACHCTBUSA C palMOHAIBHBIMH YHCIIAMHU.
Pemenue 3ama4 u3 peanbHON NPAaKTUKUA HA YacTH, HAa IPOOH.

CremeHb ¢ HaTypaJbHBIM I[IOKa3aTEJEM: OIpEJeJieHHe, MpeoOpa3oBaHue
BBIPAKECHUI HA OCHOBE OIpECNICHUs], 3aluch OoNbImuX yucen. [IporeHTsl, 3amuch
MPOLICHTOB B BHJIe JApoOM M JpoOU B BHJIE MPOIEHTOB. TpH OCHOBHBIE 3a7aud Ha
MIPOLICHTHI, pEIIEHUE 3a]1a4 U3 PeaTbHOM MPAKTHKU.

[IpumeHeHne MpU3HAKOB JIETUMOCTH, Pa3JIOKEHHUE HA MHOKUTEIN HATypaIbHBIX
YHCell.



PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHast MPOTIOPLUOHAIBHOCTH.

146.5.2.2. AnreGpandecKkue BhIPaKEHUS.

[lepeMeHHBIE, YMCIIOBOE 3HAYECHME BBIPAKEHHUSA C IEpeMEHHOW. [lomycTumeble
3HA4YEHUS NEpeMEHHBbIX. [IpencraBieHne 3aBUCHMOCTH MEKIY BEIMYMHAMU B BUIE
dopmynbl. Beruncnenuss no ¢opmynam. IIpeoOpazoBaHne OYKBEHHBIX BBbIpaXEHH,
TOKJIECTBEHHO PAaBHBIE BBIPAXKEHMSI, ITPaBUJIa NPeoOpa30oBaHUsl CYMM U IIPOU3BEIACHUH,
IpaBuiia paCKpPbITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIaraeMbix.

CBOIICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpnHounensl U MHoOrounaeHsl. CreneHp MHoOrowieHa. CiokeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMyIIbl COKPAIIEHHOIO YMHOXEHUS: KBaApaT CyMMbl U
KBajapaT paszHocTH. DopMmysia pa3HOCTH KBaAparoB. Pas3nokeHue MHOIOWIEHOB Ha
MHOKHTEIIH.

146.5.2.3. VYpaBHEHHS U HEPABEHCTBA.

VYpaBHeHHe, KOpEHb ypaBHEHHsA, TMpaBuia NpeoOpa3oBaHUS  YpPaBHEHMS,
PaBHOCWJIBHOCTb YPABHEHUM.

JluHeiHOe ypaBHEHHWE C OJHOW TEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO
YPaBHEHMS], PELICHHUE JUHEWHBIX ypaBHEHUH. COCTaBIIEHHE YPAaBHEHUM IO YCJIOBHIO
3amaun. Pemenue TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO YPABHEHU.

JluneliHoe ypaBHEHHE C JBYMs MepeMeHHbIMU U ero rpaduk. Cuctema ABYyX
JMHENHBIX YpaBHEHUH € IByMs MepeMeHHbIMU. Pellienne cucteM ypaBHEHH ciocoOoM
IOJICTaHOBKU. [IprMepsl penieHuss TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YPABHEHUH.

146.5.2.4. ®yHKIUWU.

Koopannara touku Ha npsMou. YHucioBble mpomexyTKu. PaccrosiHne Mexmy
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U OpAUHATA TOYKU
Ha KOOPJAMHATHOW TIocKocTu. [lpumeps rpadukoB, 3amaHHbIX dopmynamu. UteHue
rpa¢uKoB peanbHbIX 3aBucuMocTei. [lonstue ¢pynkuuu. I'padux ¢pynkuu. CBoiicTBa

¢ynkuuid. JluneliHas ¢QyHkums, e€ rpaguk. ['padpuk ¢dyHxkumm Y~\x\.
['paduueckoe penieHre TUHERHBIX YPABHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUH.

146.5.3. Conep:xxanue o0yueHus B 8 Kiacce.

146.5.3.1. Ywcna v BIYUCIEHUS.

KBaapatubiii kopenb u3 uucia. IloHarue 00 uppalMOHAIBLHOM YHCIIE.
JlecsiTuuHble MPUOMMKEHUS HppalMOHAIBHBIX 4Yucesl. CBoHcTBa apudmMeTnyeckux
KBaJIpaTHBIX KOPHEW M HX MPUMEHEHHE K MpeoOpa30BaHUIO YMCIOBBIX BBIPAXKEHUH U
BBIUNCIICHUSIM. JIeCTBUTEIIbHBIE YHUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeNneM U €€ cBolicTBa. CTaHmapTHAs 3alKUCh YHACTA.

146.5.3.2. AnreGpandeckue BhIpaKEHUS.

KBaapaTHbIil TPEXUIIEH, PA3JI0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.



AnreOpandeckas napoOb. (OCHOBHOE CBOWMCTBO —anreOpanueckoud apoOwu.
CnoxeHune, BBIYMTAHWE, yMHOXXCHHE, JIeJICHUE  aireOpamveckux  ApoOei.
PannonanbHble BBIpaXXEHHS U UX TPEOOpa3oBaHUE.

146.5.3.3. VYpaBHEHHS U HEPABEHCTBA.

KBanpatHoe ypaBHeHue, (hopMmyia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEeHHM, CBOISAIIMXCA K JIMHEMHBIM U KBaApaTHbIM. [Ipoctenne
JTpOOHO-pallMOHANIbHBIE YPABHEHHUS.

['paduueckass uHTEpHpeTanusi ypaBHEHUH C JIByMsI NEPEMEHHBIMH U CHUCTEM
JVUHEWHBIX ypPaBHEHWl C JByMs IlepeMeHHbIMU. [IpuMepbl pemeHus cucreM
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aNredpandeckium CrocoOoM.

HucnoBble HEpaBEHCTBA M HUX CBOMCTBA. HepaBeHCTBO ¢ OJHOW INEPEMEHHOM.
PaBHOCMIBHOCTH HepaBeHCTB. JIMHelHbIe HEPAaBEHCTBA C OAHON epeMeHHON. CucTeMbl
JIMHEVHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM.

146.5.3.4. ®yHkuUM.

[Tonsitue ynkuuu. OOMaCTh ONpENeNeHUsT U MHOXKECTBO 3HAYECHUU (PYHKIUU.
CrniocoObI 3aaHust QyHKIMIA.

I'padux Pynkuu. Yrenue cBoiicTB (yHkuuu 1o e€ rpaduky. I[Ipumepst
rpaukoB GyHKLIHNA, OTPAXKAIOLIUX pPeaJbHbIE MPOIECCHI.

OyHKIMY, ONHUCHIBAIONIME TPSIMYI0O U OOpaTHyIO  MIPONOPIHOHATIbHBIE
3aBUCHUMOCTH,

ux rpabuku. OyHkuu y = X, y = x3, y =v*, y=\x\. I'padudeckoe peuienue
YPAaBHEHUW U CUCTEM YPABHECHUMU.

146.5.4. Coneprxanue o0yueHus B 9 kiacce.

146.5.4.1. Ywucna v BIYUCICHUS.

PanmonanpHple 4YMcla, WppAlMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHbIE
JecSITUUHBIE TpoOH. MHOXKECTBO JNEUCTBUTENBHBIX YUCEI, ACHCTBUTEIbHBIC YHCIA KaK
OECKOHEYHbIE JECATHYHbIE ApoOH. B3auMHO OJIHO3HaYHOE COOTBETCTBUE MEKIY
MHOYECTBOM JIEUCTBUTEIBHBIX YUCEN U KOOPANHATHOU MPSAMOM.

CpaBHEeHUE  JEUCTBUTEIBHBIX  4YMCEN, apu@MeTH4YecKue  JACUCTBUS  C
JNENUCTBUTEIBHBIMU YHCIAMHU.

Pa3mepbl OOBEKTOB OKPYXKAIOWIETO MHPA, JUIMTEIBHOCTh IMPOLIECCOB B
OKpPY’KaIOIIEM MHUpE.

[TpubnuxEHHOe 3HAYEHHE BEJIMYUHBI, TOYHOCTh NpuOmmkeHus. OKpyrieHue
yucell. [Ipuknika u oueHKa pe3yiabTaToB BEIYMCICHUM.

146.5.4.2. VYpaBHEHHS U HEPABEHCTBA.

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIIUXCS K TUHEUHBIM.



KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSAIIMXCS K KBaJAPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pelieHus ypaBHEHHU TPETbEW W YETBEPTOU
CTEIIEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIH.

Pemenue apoOHO-palMOHAIBHBIX YpaBHEHHMH. PelleHne TEKCTOBBIX 3aaady
anreOpanyeckuM MeTOJIOM.

VYpaBHeHuE ¢ JByMsi MEpPEMEHHbIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEVHBIX YPAaBHEHUM C JIBYMsA IEpEMEHHbIMU. PelieHue cucreM JByX YpaBHEHMUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a JIpyroe - BTopoii crenenu. [ paduueckas natepnperanus
CUCTEMBI YPABHEHHUI C IBYMs IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a/1a4 alnredpandeckium CrocoOoM.

HucoBble HEPABEHCTBA U UX CBOKCTBA.

Pemienve nMHEWHBIX HEPABEHCTB C OJHOW IepemMeHHOoW. PemeHue cucrem
JMHENHBIX HEPABEHCTB C OAHOU mepeMeHHor. KBaaparHeie HepaBeHCTBa. [ paduueckas
VHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

146.5.4.3. ®yHkuuwu.

KBagpatnunas ¢QysHkuus, e€ rpapuk u cBoictBa. Ilapaboma, koopAauHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CAMMETPHUH MTApa0OJIbI.

MAALY=VY=JIx+b, y=y=x3,y =[x, y= \x\

['paduxu pyHKIMN: X ,

Y UX CBOWCTBA.

146.5.4.4. YucioBblie TOCIEA0BATEILHOCTH U MPOTPECCHUH.

[loHATHE YHUCIOBOM MOCIEAOBATEIBHOCTU. 3aJaHHE IOCIEAOBATEIbHOCTH
peKyppeHTHOH hopmyToit u popmyIioi N-ro yjaeHa.

Apudmernueckas U TeoMeTpuueckass mnporpeccuud. DOpMynbl M-ro  4YiieHa
apu(PMETHIECKON ¥ TEOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX I WICHOB.

N300paxkenne dineHOB apu(METUYECKOW U TEeOMETPHUYECKOW MpOrpeccui
TOYKAMHA Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHMHBIA M SKCIOHEHUWAIBHBIM POCT.
Ci1oKHBIE IPOLIEHTBI.

146.5.5. [IpenMeTHble pe3ysibTaThl OCBOCHUS MPOrpamMMbl y4EeOHOro Kypca
«Anrebpay.

146.5.5.1. IlpenmeTHble pe3ynbTaTbl OCBOEHHUS MPOTPaMMbl y4eOHOTO Kypca K
KOHILy 00OyudeHus B 7 KJacce.

146.5.5.1.1. Yncna v BBIYUCIEHUS.

BoinonHaTh, codeTras YCTHbIE M THUChbMEHHbIE NPUEMBI, apuPMeTHUYECKUe
JIEUCTBUS C PAallMOHAIbHBIMU YUCIAMU.

HaxomuTe 3HaUYe€HHUS YHUCIOBBIX BBIPAKEHUN, NTPUMEHATH pPa3HOOOpa3HbIC
CrOCOOBI W TPHEMBI BBHIYHCICHUS 3HAYCHWH JPOOHBIX BBIPAKECHUM, COAEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.



[lepexoauTh OT OgHOW GOPMBI 3amUCH 4YHUCeN K Apyrod (mpeoOpa3oBBIBaTh
JECSTUUHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B YaCTHOCTU B
OECKOHEUHYIO JIECATUIHYIO IPOOBH).

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAIIBHBIC YUCJIA.

OKpyIJisITh YnCna.

BBINONHATE NPUKUAKY W OLEHKY pe3yJIbTaTa BBIYMCICHUH, OLICHKY 3HAYECHUH
YUCJIOBBIX BBIPAKCHUI. BBITONMHATE JOEUCTBUA CO CTENEHSAMH C HaTypalbHbIMU
MTOKA3aTEISIMH.

[IpumMeHATh NMPU3HAKU ACIMMOCTH, PA3JIOKEHUE HAa MHOMKHUTEIM HATypaJbHBIX
YHCEIL.

Pemate INpakTUKO-OPUEHTUPOBAHHBIE 3aayd, CBS3aHHbBIE C OTHOLICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO  BEIWYWH, I[POLIEHTAMH, HWHTEPIPETUPOBATH
pe3yabpTaThl pElIEeHHs 3a1ad C y4€TOM OIPAaHMYEHMUM, CBS3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

146.5.5.1.2. Anrebpandeckuie BoIpaKeHUSI.

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMUHOJIIOTMIO U CUMBOJIUKY, IPUMEHATH €€ B
Ipoliecce OCBOEHUS y4eOHOro MaTepHalia.

HaxonuTe 3HaueHuss OyKBEHHBIX BBIPRKEHUH TMpPU 3aJaHHBIX 3HAYECHUSX
MIEPEMEHHBIX.

BoinonHaTh mpeoOpa3oBaHUs LENOr0 BBIPAXKEHUS B MHOTOWIEH IMPUBEICHUEM
N0JIOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BBINIOJIHATE  YMHOXXEHUE OJHOWIEHA Ha MHOIOWIEH M MHOIOYIEHa Ha
MHOTOUJIEH, IPUMEHSTh (POPMYJIbl KBaJIpaTa CyMMbI U KBaJparTa pa3HOCTH.

OCyIIeCTBIATh  Pa3JIOKEHUE MHOTOWIEHOB HAa MHOXUTEIM C IOMOIIBIO
BBIHECEHUS 3a CKOOKHM OOILEro MHOXHUTEINs, TPYNIHUPOBKU CIAraeMbiX, MPUMEHEHUS
(bopMyI1 COKpaIEHHOTO YMHOXKECHHS.

[IpumeHnsaTs npeoOpa3oBaHUsl MHOTOWICHOB JUIsl PEUIEHUS Pa3IMYHBbIX 33/1a4 W3
MAaTE€MaTUKH, CMEKHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYpPaJbHBIMHA ITOKA3aTEISAMM IS
npeoOpa3oBaHUsI BEIPAKECHUH.

146.5.5.1.3. YpaBHEeHHs 1 HEPABEHCTBA.

Pemiate suHENWHBIE YpaBHEHMS C OJHOM NIEPEMEHHOM, IIPUMEHsSs IpaBUJIA
nepexoga OT UCXOJHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBiIAeTCA M
YKCIJIO KOPHEM YPaBHEHUS.

[TpumensTs rpaduyueckre MeTOAbl MPU PEIICHUU JIMHEHHBIX YpaBHEHUH M UX
CUCTEM.

[TonOupate mnpumepbl Map 4YHCEN, SBISAIOIIMXCS PEIICHUEM JMHEHHOro
YPaBHEHMS C ABYMS IEPEMEHHBIMHU.



CTtpouTh B KOOPAMHATHOMN IUIOCKOCTU IpaUK JIMHEHHOTO ypaBHEHHs C JIBYyMS
NEPEMEHHBIMH, MOJIb3YACh Ipa)KOM, IPUBOAUTH MIPUMEPHI PEIICHUS YPaBHEHUS.

PemaTe cucTteMbl IBYX JIMHEHHBIX ypaBHEHUH C JIBYMs NEPEMEHHBIMH, B TOM
4yucIle rpapuuecKy.

CoCTaBJISITh U pelIaTh JMHENHOE YPABHEHUE WIIM CUCTEMY JIMHEWHBIX YPaBHEHUIN
N0 YCJOBHUIO 3a/layd, HWHTEPIPETUPOBAThH B COOTBETCTBHUM C KOHTEKCTOM 3aJayd
IIOJIy4YEHHBIN pe3yJIbTaT.

146.5.5.1.4. ®ynkiumu.

N300pakaTb Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEpPBAJIbI, 3alMCHIBATh YHUCJIOBBIE IMPOMEKYTKHA Ha
aNre0panyecKkoM S3bIKE.

OTtmedarb B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM KOOpJAMHATaM,
cTpouTh Tpaduku THHEHHBIX yHKIUMNA. CTpouTh rpaduk QPyHKIUH;; = |X|.

OmnuceBaTh ¢ MTOMOIIBbIO (YHKIIUI N3BECTHBIE 3aBUCIMOCTH MEXK/y BEIMUYNHAMMU:
CKOPOCTb, BPEMsl, pacCTOSIHUE, LI€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHre (pyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[TonumaTte rpaduyeckuid croco0 MpEeACTABICHHS W aHaiu3a HWH(opManuu,
U3BJIEKaTh U UHTEPHPETUPOBATh MH(GOPMAIMIO U3 rpadUKOB peajbHbIX MPOLIECCOB U
3aBUCUMOCTEM.

146.5.5.2. IlpenMeTHble pe3ynbTaThl OCBOEHUS MPOTPaMMbI y4eOHOTO Kypca K
KOHITy 00ydeHus B 8 Kiacce.

146.5.5.2.1. Yucna v BBIYUCITICHUS.

Hcrnonp30BaTh HaYaJIbHbIE IPEACTABICHNAS O MHOXKECTBE JEHCTBUTEIBHBIX YACEI
JUIslL CpPaBHEHMS, OKPYIVIEHHMSI M BBIUYMCIEHUH, M300pa)kaThb NECHCTBUTEIBHBIE YHUCIA
TOYKaMHU Ha KOOPAUHATHOU IPSMOM.

[IpumenaTy moHATHE AapU(PMETHYECKOTO KBAJAPAaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOpPHHU, MHCHOJB3YysSd NpPU HEOOXOAUMOCTH KaJIbKYJATOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJIEpPKAILUX KBaJIpaTHble KOPHH, MCIIOJb3Ysl CBOWMCTBA
KOpHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MAaJIbIX YHUCET C IMOMOILIBIO JECATUYHBIX
npo0eii u creneHelt yucna 10.

146.5.5.2.2. AnreOpanueckue BhIpaKeHUSI.

[IpuMeHAT, MOHATHE CTENEHM C  LEIbIM  [I0KAa3aTelieM,  BbIIOJHATh
npeoOpazoBaHus BEIPAKEHHM, COJIEPIKALIUX CTEIEHU C LEJbIM MOKa3aTeeM.

BBINOMHATE TOXKIECTBEHHBIE MPEOOPa30BAHUS PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI IEUCTBUI HaJl MHOTOUJICHAMH U alre0pandecKuMu IpoOsMu.

PacknanpiBaTh KBaJpaTHBIN TPEXWICH HA MHOKUTEIIH.



[TpumensaTs mpeoOpa3oBaHus BBIPAKCHUH NJIs1 PEIICHUS Pa3IUYHBIX 3a71ad W3
MaTeMaTUKH, CMEXXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

146.5.5.2.3. YpaBHEeHHs U HEPABEHCTBA.

Pemiath nuHEWHBbIE, KBaJpaTHbIE YpaBHEHUS M palMOHAIbHBIE YpaBHEHUS,
CBOJISILIIUECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

IIpoBOANUTE IPOCTEUIIINE UCCIECAOBAHUSA YPABHEHUN U CUCTEM YPaBHEHUMN, B TOM
yuclie ¢ NpUMEHEHHEeM rpaduyecKux Mpe/cTaBleHui (yCTaHaBIMBATb, HWMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUs, €CIIU UMEET, TO CKOJIBKO, U MpoUee).

[lepexoauTs OT clioBeCHOM (HOPMYIMPOBKHU 3a/1auu K €€ anredpandyeckor Moienu
C MOMOUIBIO COCTABJICHHSI YPAaBHEHUS! WJIM CUCTEMbl YPABHEHUM, HHTEPIPETHUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 33J]a4M MOJIYUYEHHBIN PE3YJIbTAaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, peIlaTh
JUHEHWHBIC HEPABEHCTBA C OJHON IMEPEMEHHOM M HMX CHCTEMBI, JaBaTh rpadHUIecKyro
WJUTIOCTPALIMIO MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

146.5.5.2.4. ®ynkuum.

[lonuMaTh M HCHOJIB30BaTh (PYHKIMOHAJIbHBIE TOHATUS W SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE OO0O03HAUYCHHUsSI), OMNPEACNATh 3HAYeHUE (PYHKIMU [0 3HAYCHUIO
aprymMeHTa, OlpeAesaTh CBOMCTBA PYHKIUU 1O €€ rpaduky.

Crpoutb rpaduku dIeMeHTapHbIX GYHKIUN BUJIA:

V=V=x2,¥V=x2,V =1a[x,y = \x\

X , OIIMCBHIBATh CBOKMCTBA YMCIIOBOU

dbyHkIuu 1o e€ rpaduky.

146.5.5.3. IlpenmeTHble pe3ynbTaThl OCBOEHUS MPOTPAMMBI y4eOHOTO Kypca K
KOHITy o0yudeHus B 9 kiacce.

146.5.5.3.1. Yucna v BBIYUCIEHUS.

CpaBHUBATH U YIIOPSAJOUYMBATH PALIUOHAIIBHBIE U UPPALMOHATIBHBIE YHUCIIA.

Boinonusate apudmeTndyeckre NEUCTBUSL C PAMOHAIBHBIMM YUCIAMH, COYETAs
YCTHbIE WU THUCHMEHHBIE TPHUEMBI, BBIMOJHATh BBIYUCICHUS C HPpalMOHAIbLHBIMU
YUCIIAMH.

HaxoauTh 3HaueHHs] CTENEHEW ¢ IEIbIMU MOKa3aTesIMU U KOpHEH, BBIYUCISTH
3HAYECHUS YUCJIOBBIX BBIPAKEHUM.

OKpyJIsITh ~ JIEUCTBUTENIBHBIE  YKCJIA, BBIMOJHATH NPUKUIAKY  pe3ysbTaTa
BBIYMCJIEHUI, OLIEHKY YMCIJIOBBIX BBIPAKECHUI.

146.5.5.3.2. YpaBHEHHS 1 HEPABEHCTBA.

Pewiath nuHEWHBIE U KBaJApaTHbIE YPABHEHUS, YPAaBHEHUS, CBOJAILIUECS K HUM,
pocTenime ApoOHO-paIlMOHATIbHBIE YPABHEHHUS.

Pemiath cucTeMbl JBYX JIMHEHHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU U CUCTEMBbI
JIBYX YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE ABJISICTCS TMHEUHBIM.



Pemath TekcTOBbIE 337aUu aNredpandeckuM CocoOOM ¢ MOMOUIbI0 COCTABIECHUS
YPAaBHEHUS WIM CUCTEMBI ABYX YPABHEHUH C IByMsl IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUSA YPABHEHUN U CUCTEM YPaBHEHHU, B TOM
yuclie € NpUMEHEHUEM TrpadUyecKuX NpeacTaBlieHuid (yCTaHABIMBAaTh, HMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).

PemaTte nuHEilHbIE HEpPAaBEHCTBA, KBAaJIpaTHbIE HEPABEHCTBA, HN300paxaTh
pellIeHre HEePAaBEHCTB HAa YHUCJIOBOW MpPSAMOM, 3amUCBHIBaTh PELIEHHWE C TOMOUIBIO
CUMBOJIOB.

PemaTe cuCTEMBI IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINAE

KBaJI[paTHOE HEPABEHCTBO, H300pa)kaTh pEUICHHE CHUCTEMbl HEPABEHCTB Ha
YHCIIOBOM IPSIMOM, 3aIMCBIBATH PELIEHUE C IIOMOIBI0 CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IIPU PEILEHUH PA3JIMYHBIX 3a4a4.

146.5.5.3.3. ®yHKUUH.

Pacno3naBath (QyHKIMM U3y4eHHbIX BUIOB. [loka3piBaTh cXxeMaTHUECKU
pacnoJioKeHNe Ha KOOPAMHATHOM IIJIOCKOCTH rpauKOB (PyHKIMI BUa:

y=Ax,y=Ax+Db,y= y=ax2 +bx+c,y=x2y="y="
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B 3aBUCUMOCTH OT 3HaUYEHUN KO3(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpoutrb u wu3o0paxkaTb CXEeMaTHYECKHM TrpaduKu KBaJAPATUYHBIX (PYHKIUH,
ONKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO WX rpadukam.

Pacno3HaBaTh KkBajgpaTHuHyro (QYyHKUIUIO 10 (opMylie, MPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOM KU3HU, (PU3UKU, TEOMETPHUH.

146.5.5.3.4. YncnoBble NOCIEN0BATENIBHOCTH U IPOTPECCHUMU.

Pacno3HaBaTh apu(pMETHUECKYI0 M T'€OMETPUYECKYIO MPOTPECCUU TNPHU Pa3HBIX
crioco0ax 3aaHusl.

BbIMOMHATS ~ BBIUMCIEHMS C  HUCHOJb30BaHHEM  (OpMyNT n-ro  WieHa
apu(MeTHIeCcKOi U TEOMETPUYECKON MPOTPecCruid, CyMMBI MEPBBIX I YJICHOB.

N300paxkaTb WiIE€Hbl MOCJIEAOBATEIHOCTH TOYKAMHU HA  KOOPAMHATHOU
MJIOCKOCTH.

PemaTp 3a1aun, CBSI3aHHBIE C YUCIOBBIMU MOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE
3alayd W3 peabHOM JKU3HM (C HCHOJBb30BAHUEM KaJbKYJISATOpa, LU(PPOBBIX
TEXHOJIOTUH).

146.6.denepanbHas pabodas nporpamma ydeOHoro kKypca «I'eomerpusi» B 7-9
KJ1accax (Aajee COOTBETCTBEHHO - Iporpamma yueOHoro kypca «I'eomerpus», yueOHbIN
KypC).

146.6.1. IlosscauTenbHas 3anucKa.

146.6.1.1. T'eoMeTrpuss Kak OJWH U3 OCHOBHBIX pa3[€jOB IIKOJIbHOMI
MaTeMaTUKH, UMEIONIMN CBOEH 1eJIbl0 O0EeCleUnTh W3YYEHHE CBOWCTB U Pa3MEpPOB
¢uryp, HMX OTHOIICHHI W B3aHMMHOE PACIOJIOKEHHUE, OIHUPAETCA Ha JIOTMYECKYIO,



JI0Ka3aTeNbHY0 JIUHUIO. L{eHHOCTh H3y4YeHHsI TeOMETPUH Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa30oBaHUsA 3aKJIIOYAeTCss B TOM, UTO OOYYalOMUWCS YYHATCS TPOBOJUTH
JTIOKA3aTeNIbHbIE PACCYXKIECHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHHS, JIOKAa3bIBaTh
UCTUHHBIC YTBEPXKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCcykJe€HUsi «OT MPOTHBHOI0», OTJIMYATh CBOMCTBAa OT MPU3HAKOB, (DOPMYJIMPOBATH
oOpaTHbIE YTBEPKICHUA.

146.6.1.2. llenpt0 HU3y4YEHHS] TE€OMETPUHU SBIISIETCA HCIOJb30BAHUE €€ KaK
WHCTPYMEHTAa TMpH PEIICHUHW KaK MaTeMaTH4YeCKUX, TaK M TPAKTUYECKUX 3ajad,
BCTPEYAIOIINXCS B peanbHOM *Ku3HU. OOydaromMiics TOJDKEH HAYYUTHCS OMpPEAeIsTh
reOMETPUYECKYI0 QUTYPY, OMHUCHIBATH CJIOBAMU YEPTEXK MM PUCYHOK, HAWTHU TUIOIIA/Ib
3€MEJIbHOTO Y4YacTKa, pacCUMTaTh HEOOXOIMMYIO JJIMHY OMTOBOJIOKOHHOTO KaOels WiH
TpebyeMble pa3Mephl rapaxka ajsi aBromoowia. [Ipu pemienun 3aa4 MpakKTHUYECKOTO
XapakTepa OOyYaroUuiCs YYUTCS CTPOUTh MAaTEMaTHYEeCKHUE MOJENH PEaTbHBIX
YKU3HEHHBIX CUTYyal[ui, TPOBOJIUTH BHIYMCICHUS U OLIEHUBATh MOJYYEHHbBIN PE3yJIbTaT.

BaxxHO mOmu€pKuBaTh CBSI3M TEOMETPHUHM C JAPYTUMH YYEOHBIMH TMPEIMETaAMHU,
MOTUBHPOBATH UCIIOJIB30BATh OMPENEICHUS] T€OMETpUuueckux (GUryp ¢ TMOHSTHUH,
JIEMOHCTPUPOBATh MPUMEHEHUE MOJIYYEHHBIX YMEHUI B ()U3UKE U TEXHUKE. DTU CBSI3U
HauOoJiee sipKO BUIHBI B Temax «Bekrtopb», «TpuroHomerpuyeckue COOTHOLIECHUS»,
«Meton koopauHaT» U «Teopema ITudaropar.

146.6.1.3. VYueOnsiii kypc «['comeTpus» BKIIOYAET CIEAYIONIUE OCHOBHBIC
paznensl coxepxkanusi: «l'eomerpuueckue (Gurypsl M UX cBoicTBay, «l3Mepenue
F€OMETPUYECKUX BEIUYUH», «JeKapTOBbl KOOpAWMHATHI Ha IUIOCKOCTH», «BeKkTOophD»,
«/IBmxeHus mimockocTu, «IIpeodpazoBanust mogo0ous».

146.6.1.4. OO0mee yucI0 4YacoB, PEKOMEHJOBAHHBIX JJIsI H3Y4YEHHUS y4eOHOTO
kypca «['eomeTpus», - 204 yaca: B 7 kiacce - 68 yacoB (2 yaca B Hellen0), B 8 Kiacce -
68 yacoB (2 yaca B HezieNt0), B 9 kiacce - 68 yacoB (2 yaca B HEZEINIO).

146.6.2. Copneprxanue oOydeHus B 7 Kiacce.

HavanpHbple noHsTusa reomerpuu. Touka, mpsmMas, OTPE30K, Jyd. Yrois. Buubl
yriioB. BeprukanbHele W CcMexHble yrubl.  buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapanenbHoCTh U NepIeHANKYISIPHOCTD IPSIMBIX.

Cummetrpuunbie Gurypel. OCHOBHBIE CBOMCTBa OCeBOM cumMMeTpuu. [Ipumepbl
CUMMETPHUH B OKPYKAIOLIEM MUPE.

OCHOBHBIE MOCTPOEHUS C MOMOILBIO HUPKYJIS U IMHEWKU. TpeyroiasHuk. BeicoTa,
MeuaHa, OUCCeKTpuca, UX CBOMCTBA.

PaBHOOeApeHHBIH W PABHOCTOPOHHHM  TPEYTOJIbHUKH. HepaseHnctBo
TPEYTOJIbHUKA.

CBolicTBa M TpHU3HAKH PAaBHOOEIPEHHOrO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.



CBolicTBa M NPU3HAKU NapajuIeNIbHBIX NpsAMbIX. CyMMma YIVIOB TPEYTrOJIbHHKA.
BHelHue yriasl TpeyroybHHKA.

[IpssmoyrosibHbI ~ TpeyroJbHUK. CBOWCTBO  MEIMaHbl  NPSIMOYTOJBHOTO
TpPEYroJibHUKa, MPOBEAEHHOW K rumnoteHys3e. [Ipu3Hakum paBeHCTBa MPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [[pAMOYTONIBHBIN TPEYTOIBHUK C yIioMm B 30°.

HepaBeHcTBa B T€OMETpUU: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa o OosbllieM yrjie u OoJblIed CTOPOHE TPEYroJIbHUKA.
[lepnenaAuKyJIsip U HAKJIOHHAS.

['eomeTprueckoe  MeCTO TOYEK. bHccekTpuca yria UM CEpEeIUHHBIN
MEPHEHIUKYJIAP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK.

OKpy>KHOCTb M KPYT, XOpJla U IUaMETpP, UX CBOMCTBA. B3auMHOE pacnoioKeHHUe
OKpykHOCTH M npsMol. KacarenpHas M ceKymas K OKpPYXHOCTH. OKpy»XHOCTb,
BIIMCAaHHAsl B YroJl. BircaHHasi 1 onucaHHas OKPYKHOCTH TPEYTrOJbHUKA.

146.6.3. Coneprxanue o0y4deHus B 8 Kiacce.

YerpipéxyronpHuku. Ilapamnenorpamm, €ro npu3sHakd W CBOWCTBA. YacTHbIE
cllydyau MapajijieorpaMMoB (TpsIMOYTOJBHUK, poOMO, KBajpaT), WX NpPU3HAKU U
cBoiicTBa. Tpaneuus, paBHOOOKasi Tpaneuus, €€ CBOMCTBA U Npu3Haku. [IpsimoyronpHas
Tpanermus.

Meton yaBoenus wmenuanbl. llenTpanbHas cummerpusa. Teopema ®aneca u
TeopeMa O MPOIMOPLHUOHATBHBIX OTPE3KaXx.

CpenHue TMHUM TPEYTroJIbHUKA U Tparneunu. LIeHTp Macc TpeyroiabHuKa.

[Tomobue TpeyroabHUKOB, Ko durueHt mnoxodus. IlpusHaku mnomoOus
TpeyroiabHUKOB. [IpumeHeHue nogoous Npyu peuieHUH MPaKTHYECKUX 3a/1ad.

CpoiicTBa 1momaneit reomerpudeckux Quryp. DopMmyrnbl A IIOMIATA
TpEeyrojbHHKa, Mapaienorpamma, pomOa u Tpaneuuu. OTHOILIEHHE IJIOWAAEH
MOI00HBIX GUTYP.

Berunciienne 1uionmane TPeyroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.

Teopema [Tudaropa. [Ipumenenue teopemsl [Iudaropa npu peurenun

MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHT'€HC OCTPOrO YIJIa MPSIMOYTOJbHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpUroHOMETpruyecKkue QPyHKIUU yTIOB B
30°, 45° u 60°.

BrnucaHHble U IEHTpalbHBIE YIJIbL, YTOJ MEXAY KacaTelIbHOM M XOPAOW. YTIIbI
MEXAY XOpJaMH M CEKyIIMMH. BIIHCaHHBIE W ONMCAaHHBIE YETBIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxenue nByX OKpyxkHocTed. Kacanue okpyxuocteit. OO6miue
KaCaTeJIbHBIE K IBYM OKPYKHOCTSIM.

146.6.4. Coneprxanue o0y4ueHus B 9 kiacce.



Cunyc, kocunyc, Tanredc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. DPOPMYJIbI IPUBEICHHUSL.

Pemenue tpeyronbHUKOB. Teopema KOCMHYCOB M TeOpemMa CHUHYCOB. Pemenue
MPAKTUYECKUX 3a]]a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noo6ust. [1ogo01e COOTBETCTBEHHBIX JJIEMEHTOB.

TeopeMa 0 MpPOU3BEACHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEKYIINX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

BekTop, niuHa (MOaysib) BEKTOpa, COHAIIPABICHHbIE BEKTOPHI, MPOTUBOMOI0KHO
HaIlpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaliy
HaJ BEKTOpaMU. Pa3lioxkeHue BEeKTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopauuatel BekTopa. CKalsipHOE IPOM3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIS
HAXOXKJAEHUS JUIMH U yTJIOB.

JlekapTOBbl KOOPAWHATHI HAa IUIOCKOCTU. YPABHEHUS MNPSIMOU M OKPY’KHOCTH B
KOOpPJIMHATaX, IEPECEUYEHUE OKPYKHOCTEH M MNpsAMbIX. MeEToJ KOOpIHWHAaT U €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JlnMHA OKpy’»KHOCTH. I'pamycHas u paanaHHas
Mepa yTila, BBIYUCIEHUE JUIMH AYT OKpykHOCTel. [lnomane kpyra, cekropa, CermeHra.

JIBWKEeHUsT TUIOCKOCTM M BHYTPEHHUE CHUMMETpUHM (GuUryp (dJIeMeHTapHbIe
npeactasienust). [lapannensHbriii nepenoc. [ToBopor.

146.6.5. [IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrpaMMbl yueOHOro Kypca «I°
COMETPUSY.

146.6.5.1. IlpeameTHbIe pe3ynabTaThl OCBOCHHS ITPOTPaMMbl YIEOHOTO Kypca

K KOHITy oOy4eHus B 7 Kiiacce.

Pacno3HaBaTh M3yueHHbIE TreOMETpUUYECKUE (PUTYPBI, ONPEAEATh UX B3aUMHOE
pacronoxeHne, u300paxaTb TE€OMETPUYECKHE (UTyphbl, BBIIOJIHATH YEPTEKU IO
yCIOBHIO 3a1auu. V3MepsTh JMHEHHBIE M YIJIOBbIE BEIMYMHBL. Pemate 3agaun Ha
BBIUKCIIEHHE JUIMH OTPE3KOB U BEJINYUH YTJIOB.

[IpoBoauTe rpyOyl0 OLIEHKY JIMHEHHBIX M YTIJOBBIX BEJIMYMH NPEIMETOB B
peabHOM KU3HH, pa3MEPOB MPUPOIHBIX 00BbEKTOB. PaznuyaTh pazMepsl 3TUX 0OBEKTOB
10 MOPSAAKY BETUYHUHBI.

CTpouTh UEpPTEXKH K TEOMETPUUECKUM 3a/1ayaM.

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh NMPU3HAKU
U CBOICTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOANTE JIOTMYECKHE PACCYXKIEHUS C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tosnp30BaThCA  NMpPU3HAKAMU  PABEHCTBA NPSMOYIOJBHBIX  TPEYTOJIbHHUKOB,
CBOICTBOM MEJIMaHbI, NMPOBEAEHHON K T'MIIOTEHY3€ MPSMOYTOJIBHOIO TPEYrOJbHUKA, B
pELICHNH F€OMETPHUECKHX 3a/1a4.



Omnpenenarp napaieNbHOCTh NPSIMBIX C TIOMOILBIO YIJIOB, KOTOPBhIE 00pa3yeT ¢
HUMHU cekymas. Omnpeneniars NapajuleIbHOCTh MPSMBIX C TOMOULIbIO PaBEHCTBA
PACCTOSHAM OT TOYEK OJHOM MPSIMOM 10 TOYEK APYTOM MPSAMOMU.

PemaTp 3a1aun Ha Ki1eT4aToil Oymare.

[TpoBOUTH BBIUMCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIE 3HAUYEHHUS YTJIOB B
F€OMETPUYECKUX 3a/adyax C MCIHOJIB30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX MpU MEPECEYCHUH JIBYX
NapajuleNIbHbIX MPSAMBIX CEKyllel. Pemars NpakTUYecKUEe 3aJaud Ha HaXO0XKICHUE
YTJIOB.

Brnagets mNOHATHEM TI'E€OMETPUYECKOIO MECTa TOYEK. YMETh ONpEelIeisaTh
OMCCEKTPUCY yTIia M CEPEAMHHBIN NMEePHEHAUKYJSP K OTPE3Ky Kak IeOMeTpUUYEcKue
MeCTa TOYEK.

@opMyIMpOBaTh ONPEACIICHUS OKPYKHOCTHM M Kpyra, XOpAbl M JHaMmeTpa
OKPYXHOCTH, TOJIb30BAaTbCSI UX CBOWCTBAMHM. YMETh NPUMEHSTHh 3TH CBOMCTBA IpPH
peneHnn 3aaau.

Biamerp NOHATHEM OINKACAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ wueHtp. llomp3oBarbest (akraMu O TOM, YTO OHCCEKTPUCHI YIJIOB
TPEYTOJbHUKA IIEPECEKAIOTC B OJHOW TOYKE, U O TOM, YTO CEpPEOUHHBIE
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJTHON TOUKE.

Bianerp MOHATHEM KacaTElNbHOM K OKPYKHOCTH, IMOJIb30BATHCSI TEOPEMOU O
NEPIEHANKYJIAPHOCTH KacaTeIbHOU U paauyca, IPOBEAEHHOIO K TOUKE KACAHMSL.

[Tosp30BaTECA NPOCTEUIIUMU T€OMETPUYECKUMU HEPABEHCTBAMH, ITOHUMAaTh MX
MIPAKTUYECKUU CMBICIL.

[IpoBOAUTE OCHOBHBIE T'€OMETPUUYECKUE IOCTPOCHHs C IMOMOIUBIO LIMPKYJId M
JIMHEUKH.

146.6.5.2. IlpenmeTHble pe3ylbTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO Kypca K
KOHIly 0Oy4eHHus B 8 Kiacce.

PacnosHaBath  OCHOBHBIE  BHIbBl  YETBIPEXYTOJIBHUKOB, HMX  DJIEMEHTBHI,
IIOJIb30BATHCS UX CBOMCTBAMMU ITPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpumeHsATh CBOMCTBA TOUKH MEpEeCcEeYeHUs] MEANaH TPEYroibHUKA (LIEHTpa Macc)
B PELICHUH 3a/1aY.

Biianetp MoHATHEM CpEIHEN JIMHUM TPEYTOJbHUKA M TPAIELUH, PUMEHATh UX
CBOMCTBa IIPU PELICHUH reomeTpuueckux 3axad. [lomp3oBarecsa Teopemoit daneca u
TEOPEMOI O IPONOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATD UX IS PEIICHUS IPAKTUYECKUX
3a/1ad.

[IpuMeHATh mpuU3HAKK TOA00US TPEYTOJbHUKOB B PEUICHHMH T€OMETPUYECKHUX
3a/1a4.



[Tonb3oBaThcst Teopemoii Iludaropa maynsg pemieHuss TE€OMETPUUYECKUX U
npakTudeckux 3ajnad. CTpouTh MaTeMaTHYECKYI0 MOJIENIb B MPAKTUYECKUX 3ajavax,
CaMOCTOSATEIBHO MPOBOANTH YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE IJTUHBI.

BrnageTtp NOHATHAMM  CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
NPsIMOYTOJIbHOTO TpeyroibHuKa. [lonb30BaThCsd 3THUMH HOHATHSAMHU JUISL PELLICHUS
MPaKTUYECKUX 3a]1a4.

Boruucnsathe (pazauyHbIMH CIIOCOOaMM) ILIONIAAb TPEYTOJbHHUKA M IUIOMIAIN
MHOTOYTOJIbHBIX (PUryp (MOJb3ysach, TJle HEOOXOAUMO, KalbKyJsiTopoM). [IpumeHsarts
MOJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

Biianetb MOHATHSMU BIIMCAHHOTO M LIEHTPAIBHOIO YTIJIa, UCIIOJIB30BATh TEOPEMBI
O BIHMCAHHBIX yTJaX, YIJiax MeXIy XopJaMu (CEKyIIMMH) U yTiie MEXIy KacaTelbHON U
XOpAOH P PEIIEHNN T€OMETPUYECKUX 3a1a4.

Brajietb NOHSITHEM ONMUMCAHHOTO YETHIPEXYTOIbHUKA, IPUMEHSTH CBOMCTBA

ONMCAHHOI'O YETHIPEXYTOJIbHUKA ITPU PELICHUH 3a]1a4.

[IpumMeHATh TOJyYEHHBIE 3HAHHUS Ha NPAKTUKE - CTPOUTh MaTeMaTHYECKUE
MOJIENU JJIA 3a/ad PeaibHOM >KM3HU W IPOBOJUTH COOTBETCTBYIOIME BBIYMCIICHUS C
OPUMEHEHUEM TMOAOOUS W  TPUTOHOMETpUHM  (MONB3YSCh, TI/I€  HEOOXOIUMO,
KaJIbKYJISITOPOM).

146.6.5.3. IlpenMeTHble pe3ynbTaTbl OCBOEHUS MPOTPaMMbl y4eOHOTO Kypca K
KOHILly 00yudeHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMHU OCTPBIX YIJIOB, HAXOJUTh C UX MOMOIIbIO
pa3UYHbIE AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («PEHIeHHE MPSIMOYTOJIbHBIX
TPEYTrOJbHUKOBY»). HaxoauTe (¢ MOMONIBIO KalbKyJsATOpPAa) IJWHBI W YIJbl I
HETAOJIMYHBIX 3HAUYCHUH.

[Tonp30BaTecst opMylaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUISl HAXOXKJIECHHUS COOTHOLIEHWH MEXIY TPUTOHOMETPHUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMbl CHHYCOB U KOCHUHYCOB JIJISl HaXOXKJEHUS Ppa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPU PEIICHUH
reOMETPUYECKHUX 3a7au.

Bnagets moHsATHSAMU TpeoOpa3oBaHUsl MOAOOMUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonp3oBarbesi cBOMCTBaMM MOJI00MST TPOU3BOJIBHBIX (DUTYP, YMETh
BBIUMCIIATh ULl M HAXOAUTh YIJbl y ToA0OHBIX ¢uryp. [lpumeHsars cBoiicTBa
noj00usl B MPAKTUYECKUX 3a/7auyax. YMETh MPUBOJUTH MPUMEPHI MOJOOHBIX (uryp B
OKPY’KarOIIEM MHUPE.

[Tonb30BaThC TEOpEMaMH O IMPOU3BEIECHUU OTPE3KOB XOpJI, O IMPOU3BEIECHUU
OTPE3KOB CEKYIIMX, O KBaApaTe KacaTeIbHOM.



[Tonp30BaTHCS BEKTOPAMH, IOHUMATh UX TEOMETPUUYECKUN B (PU3HMUECKHUI CMBICT,
OPUMEHSITh WX B PENICHUH Te€OMETpUYecKnx u (u3mueckux 3amad. [IpumeHsars
CKaJIIPHOE MTPOU3BEACHUE BEKTOPOB JIJI1 HAXOXKACHUS JIJIUH U YTIIOB.

[Tonb30BaThCA METOIOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTh €r0 B PEUICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1au.

Brnanerp MNOHATUSIMU MPABUILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTUHBI TyTH OKPY>KHOCTH U paJIUaHHOM MEphI YIiia, YMETh BBIUUCIATH IUIONIAAb KPyTa
u ero yacteu. [[puMeHsTh MOJydYeHHbIE YMEHHS B MPAKTUYCCKUX 3a/a4ax.

Haxomute ocu (MM UEHTPBl) CHUMMETpUU (QUTYyp, NPUMEHSTh JIBUKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITyYasX.

[IpuMEHATh, TONYyYEHHBIE 3HAHUS HA MPAKTHUKE - CTPOUTh MAaTEMaTUYECKHUE
MOJENH JIA 3a7a4 pealbHOW KW3HU U MPOBOJHUTH COOTBETCTBYIOIIHME BBIYHCICHUS C
NPUMEHEHUEM TIONOOWST ¥ TPUTOHOMETpUUYECKHX (yHKIMA (TONB3YsICh, TJe
HEO0OXO0IMMO, KAITbKYJISITOPOM).

146.7.@enepanbHas pabouas nporpamma ydeOHOro Kypca «BeposTHOCT u
CTaTUCTHKa» B 7-9 Kjaccax (Jajgee COOTBETCTBEHHO - NporpaMma y4eOHOro Kypca
«BeposTHOCTh U CTaTUCTHKAY», yUeOHBIN KypC).

146.7.1. [TosicHuTeNnbHAS 3anIUCKAa.

146.7.1.1. B coBpeMeHHOM ULHU(PPOBOM MHUPE BEPOATHOCTb M CTAaTUCTHUKA
npuoOpeTaroT BCE OOJIBLIYI0 3HAYUMOCTh, KaK C TOYKM 3pEHUSA MPAKTHUYECKHX
NPWIOKEHUH, TaK W HMX pOJIM B OOpa3oBaHUU, HEOOXOJUMOM Ka)kKJIOMY YEIOBEKY.
Bo3spacraer uncio npodeccuii, mpu oBlialeHuN KOTOPBIMU TpeOyeTcst Xopolas 6azoBas
MOJATOTOBKAa B 0O0JAaCTH BEPOATHOCTHU U CTATUCTUKH, Takas IMOJrOTOBKA Ba)KHA IS
MIPOJIOJDKEHUS 00pa30BaHMs U JIJIsl yCTEIIHON po(decCuOHaTIbHON Kaphephl.

Kaxnplii 4eloBeK MOCTOSIHHO NMPUHHMMAET PEIICHHS] HAa OCHOBE HMEIOIIUXCS Y
HEro JaHHBIX. A I 000CHOBAHHOTO MPHUHSTHS PEIICHUS B YCIOBHUSIX HEIOCTATKA WU
n30bITKa WHPOpMAMK HEOOXOMUMO B TOM YHCJIE XOpomo chopMupoBaHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIICHHUE.

NMeHHO  mO3TOMY OCTPO BCTajda HEOOXOAUMOCTh CPOPMUPOBATH

y oOyuaromuxcs (yHKIMOHAIBHYI0 TPaMOTHOCTb, BKIIIOYAIONIYIO B ce0s B
Ka4yeCTBE HEOTHEMIIEMOM COCTABIAIOLIEH YMEHHME BOCIPUHMMATh U KPUTHYECKHU
aHAIM3UPOBATh MHGPOPMAIIMIO, TPEJICTABICHHYI0 B pa3IMYHBIX (opmax, MOHUMATH
BEPOSTHOCTHBIA ~ XapaKTEp MHOTMX pEaJbHbIX IMPOLECCOB M  3aBHUCUMOCTEH,
MIPOU3BOJIUTH MPOCTEUIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMHM IPHUHIIMIIAMU cOOpa, aHamu3a u
MPEICTAaBICHUS JaHHBIX M3 Pa3IMUHBIX cdep >KU3HU 00IIecTBa U TOCYAapCTBa
npuoOIaeT oO0ydaromuxcsi K OOIIEeCTBEHHBIM UWHTepecaMm. V3ydeHue OCHOB
KOMOWHATOPUKHN Pa3BUBAECT HABBIKM OpTaHM3allMu Tiepebopa © TMOACYETa YuCia
BApUAHTOB, B TOM YMKCJI€ B NPUKIATHBIX 337a4ax. 3HAKOMCTBO C OCHOBaMHU TEOPHH



rpadoB co3maér maremaTudeckuil (pyHmaMeHT il HOPMHUPOBAHUS KOMIIETEHIIUN B
obnact wmHpopmaTuku W UUPPOBBIX TexHOnorud. [Ipm W3ydeHWH CTATHCTHKU H
BEPOATHOCTH OOOTAIIAIOTCS MPEICTABICHUS OOYYaIOIIUXCS O COBPEMEHHOW KapTHHE
MHUpPa U METOAaX €ro MccieAoBaHus, (GOpMHUPYETCS MOHUMAHUE PO CTAaTUCTHUKU Kak
UCTOYHUKA COLMAJIbHO 3HAYUMOW HH(OpPMAMM W  3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

146.7.1.2. B COOTBETCTBHM C JAHHBIMU LEISIMM B CTPYKTYpE HpPOrpamMMBbl
ydaeOHOoro Kypca «BeposSTHOCTP M CTaTHUCTHKA» OCHOBHOTO 00IIero o0pa3oBaHUs
BBIJICJICHBI  CIIEYIONIME COJepKaTreabHO-MeToauuyeckue suHuM: «lIpeacrasinenue
JAHHBIX U OMHCATENbHAS CTATUCTUKAY, «BepoaTHOCTEY, «DNeMEHThl KOMOMHATOPUKIY,
«BBenenue B Teopuio rpadoBy.

Copepxanue nuaun «lIperncraBieHue NaHHBIX W OINUCATEIbHAS CTATHCTHKA
CIIy’KUT OCHOBOH JUIsi (POPMUPOBAHUSI HABBIKOB pa0OTHI ¢ MH(MOPMAIUEH: OT YTEHUS U
WHTEpHIpeTanuu WHGOPMAINK, TPEACTABICHHOW B TaOMWIAX, Ha auarpaMMmax H
rpa¢pukax, g0 cOOpa, NpPEACTABICHHUA U aHalu3a JaHHBIX C HWCHOJb30BaHUEM
CTaTUCTUYECKUX XapaKTEePUCTUK CpPEOHHX M paccewBaHus. Paboras ¢ maHHBIMH,
oOydJaromuecss yd4arcsi CYUTBIBATh W HWHTEPIPETUPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHUPOBATh M KPUTHUKOBATh TPOCTEHINME THUIOTE3bl, Pa3MBIIULITh HAJ
dakTopamMu, BBI3BIBAIOIIMMH HW3MEHYMBOCTh, M OIICHUBAaTh WX BJIMSHUE Ha
paccMaTpuBaeMble BETUYUHBI M ITPOIIECCHI.

WHTYyUTUBHOE TPENCTAaBIEHUE O CIy4ailHO WM3MEHYMBOCTH, HCCIIEJOBAaHUE
3aKOHOMEPHOCTEN U TEHACHIIMI CTAHOBUTCS MOTHUBUPYIOUIEH OCHOBOM Uil U3y4ECHMUS
TEOpUH BEPOSTHOCTEH. Bosbiioe 3HaueHne UMEIOT MPaKTUYECKUE 3aJaHMs, B YaCTHOCTH
OTIBITHI C KJIIACCUYECKUMH BEPOSATHOCTHBIMH MO/IEIISIMHU.

[ToHsiTHE BEpPOSTHOCTH BBOAMWTCS KaK Mepa MPaBAONOAO00US CIy4ailHOTO
coObiTus. Ilpu n3ydennn yueOHOTO Kypca o0ydaronifecs: 3HaKOMSITCS ¢ MPOCTEUITUMU
METOJaMHM  BBIUYHCICHUS  BEPOSATHOCTEH B  CIHyYalHBIX  JKCIEPUMEHTaX  C
PaBHOBO3MOXHBIMU ~ DJIEMEHTAapHBIMU ~ MCXOJaMH, BEPOATHOCTHBIMH  3aKOHAMH,
MO3BOJISIONIMMHU CTaBUTh U periath Oosiee ClIoXHBIC 3a1aud. B yueOHbII Kypc BXOIAT
HAaYaJIbHBIE  TIPEACTABJICHHWS O  CIYYalHBIX BEIWYMHAX HM  HMX  YHUCJIOBBIX
XapaKTEePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOMIMXCS C
MHO)XECTBAMU W OCHOBHBIMH OIEpalMsIMHU HaJ MHOMXECTBAMH, PACCMATPUBAIOTCS
OpUMEpPbl TPUMEHEHHs U1 pelIeHUs 3ajady, a TaKKe HCIOJIb30BAHMUS B JPYTUX
MaTEeMaTUYECKUX KypcaX U y4eOHBIX MpeaMeTax.

146.7.1.3. B 7-9 xmaccax wusywaeTcs y4eOHbII Kypc «BepostTHOCTh U
CTaTHCTHKa», B KOTOPBIA BXOMIT pazaensl: «lIpencraBnenne MaHHBIX U ONUCATEIbHAsS
CTaTUCTHKa», «BeposTHOCTEY, «DneMeHThl KOMOMHATOpUKHN», «BBemeHne B TEOPHIO
rpaoB.



146.7.1.4. OO0miee 4MCIO YacCOB, PEKOMEHIOBAHHBIX JJISI U3YUYEHUS Y4eOHOTO
Kypca «BeposiTHOCTh U cTatucTHKa», - 102 uvaca: B 7 knacce - 34 yaca (1 yac B
Henen), B 8 kimacce - 34 yvaca (1 gac B Hemenmo), B 9 kiacce - 34 daca (1 ygac B
HEJIEIII0).

146.7.2. Conep:xanue 00yueHus B 7 Kiacce.

[IpencraBneHne NaHHBIX B BUAE TaOiWll, guarpamm, rpadukoB. 3amoJiHEHUE
Ta0JIMI, YTEHUE U MOCTPOCHUE AMArpamMM (CTOJOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peasibHBIX MpolieccoB. M3BiedeHue uHbopMaluu U3 AUarpamMm U
Ta0JINIL, UCTIOIH30BAHNE U UHTEPIPETALIUS TAHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpenHee apudMeThyeckoe, MeJuaHa, pa3Max,
HamOoJblllee W HaUMEHbIIee 3HA4YeHUsT Habopa YHCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM M3MEHUYUBOCTH.

Cny4ailHplil SKCHEpUMEHT (OMbIT) M Ciy4dailHOe coObiThe. BeposiTHOCTh U
gacToTa. Poilb MamoBEpOATHBIX U MPAKTUYECKHA JOCTOBEPHBIX COOBITHN B MIPHUPOJIC U B
oOmectBe. MoHeTa U UTrpalibHasi KOCTh B TEOPUU BEPOATHOCTEH.

['pad, Bepiuna, pedbpo. Ctenenb BepuinHbl. Yucno pédbep U cyMMapHasi CTETIEHb
BepuinH. [IpencraBnenue o cBsiznoctu rpada. lenu u nukiel. [lytu B rpadax. O6xon
rpada (sinepoB myTh). [IpeacraBnenne 06 opueHTHpoBaHHOM rpade. Pemenue 3amau ¢
MOMOIIIbIO rpadoB.

146.7.3. Conepxxanue o0yueHus B 8 Kjacce.

[IpencraBiieHne JaHHBIX B BUI€ TaOJIHII, TUarpaMm, rpauKoB.

MHoOXecTBO,  DJIEMEHT  MHOXKECTBa, MOJMHOXecTBO.  Omepanuu  Hax
MHOXXECTBaMU: OObEIMHEHME, TepeceueHue, aomnoiaHeHue. CBoicTBa omepanuii Haj
MHOXECTBAMU: MEPEMECTUTEIBHOE, COUETATENBHOE, PACIPEICIUTENBHOE, BKIFOYEHUS.
Hcnonp3oBanue rpauueckoro MpenCcTaBICHUsS MHOXECTB [JISl OMHCAHHS PEabHBIX
MPOLIECCOB U SABJICHUH,

MIpU PEIICHUU 3a/1a4.

N3mepenue paccenBaHusl JaHHBIX. Jlucmepcusi W CTaHIAPTHOE OTKJIOHEHUE
YHCIJIOBBIX Ha0OpOB. JlnarpamMmma paccemBaHusl.

DnieMEeHTapHble  COOBITHS  ciiydailHoro  ombiTa.  CiiydaliHble  COOBITHSI.
BepostHoctu coObITHII. ONBITEI ¢ PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU.
Crny4vaitapiii Be10Op. CBSI3b MEXJY MaJIOBEPOSTHBIMU M TPAKTUYECKH JOCTOBEPHBIMHU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoicTBa epeBbEB: €IUHCTBEHHOCTh IyTH, CYIIECTBOBaHUE BHCSUYEH
BEPIIMHBI, CBSI3b MEXIY UYHUCIOM BEpIIMH W uducioMm pédep. IlpaBmino ymHOKEeHHS.
Pemenue 3amau ¢ momorpio rpados.

[IpotuBomnonoxueie  coObiTusi.  Jmarpamma  Oiinepa. OObeauHeHue U
nepecedenne coObITHii. HecoBMecTHbie coObiTHsA. DopMyria ClIoKeHHUST BEpOSTHOCTEH.
VYcnoBuas  BepostHOCTh.  IIpaBuno  ymHokenusi.  He3aBucumbie  COOBITHS.



[IpencraBneHne »KCIEpMMEHTa B BUIE JepeBa. PemieHune 3amad Ha HaxXOXKICHUE
BEPOSITHOCTEN C MOMOUIBIO JIEpEeBa CIIy4YalHOrO SKCIIEPUMEHTa, IuarpaMm Jujepa.

146.7.4. Conepxanue oOydeHus B 9 kiacce.

[IpencraBneHure JaHHBIX B BUJIE TaOJUIl, AUarpamm, rpadukoB, UHTEPIPETALIHS
JaHHBIX. UTeHHe U MoCcTpoeHue Tabaull, AuarpamMm, rpaduKoB M0 peaibHbIM JaHHBIM.

[lepectanoBku u (akropuan. CoyeTaHuss M YUCIO coyeTaHUM. TpeyrosbHHUK
[Tackans. Pemenue 3aa4 ¢ MCIOJIb30BaHHEM KOMOUHATOPHUKH.

['eomeTpuueckas BeposSTHOCTh. CiaydailHbIi BBIOOP TOYKHM U3 (QUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

HcnbiTanne. Yenex u Heyaaua. Cepust uclbITaHUW 10 nepBoro ycmexa. Cepust
ucneiTanuil bepaymim. BeposTHOCTH cOOBITHII B cepun UcnibITaHu bepHyu.

CnydailHass BeIWYMHA M PACHpPECNICHHE BEpOATHOCTEW. MareMarnueckoe
OXKHJIaHue u aucrnepcus. [IpumMepsl MaTEMAaTHYECKOTO OKUJIAHUSI KaK TEOPETUYECKOTO
CPEOHEr0 3HAYCHMS BEIWYMHBL. MaremMaThdecKoe OKUAAHWE U JTUCHEPCUs CIyYalHOU
BEJINYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUIN bepHymim.

[lonatue o 3akoHe OousbiKX uyucen. M3mepeHue BEepOSTHOCTEH C MOMOIIBIO
yacToT. PoJib 1 3HaUeHHE 3aKOHA OOJBIIMX YUCEI B IPUPOJIE U OOLIECTBE.

146.7.5. [IpenMeTHbIE pe3yabTaThl OCBOEHHUS MPOrPAMMBbI YUeOHOTO Kypca

«BeposSTHOCTB U CTaTUCTHUKAY.

146.7.5.1. IlpenMeTHble pe3yibTaTbl OCBOEHHUS MPOTPaMMbl y4eOHOTO Kypca K
KOHILy 0Oy4deHus B 7 Kiacce.

Uutare uHOpMaIMIO, TPEACTABICHHYI0O B TabmuIax, Ha AUarpammax,
NPEACTaBIATh JaHHbIE B BHUAEC TaOJNWIl, CTPOUTh JUArpamMMbl (CTOJOMKOBBIC
(cronbuaTeie) U KPyTroBbI€) M0 MacCUBaM 3HAYCHUH.

OnuchIBaTh U UHTEPIPETUPOBATH PEATIbHBIE YUCIIOBBIE JaHHBIE, IPEICTABICHHBIE
B TA0JIMIIaX, HA IUarpamMmax, rpapukax.

Hcnonb30BaTh 11 ONMCAHUS JIAHHBIX CTAaTHCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apu(pMeTUYECKOe, MEIMaHa, HauOOJIbIIIee U HAUMEHbIIEE 3HAaYEHUs, pa3Max.

NmMers mnpeacTaBieHHE O CIy4alHOM W3MEHYMBOCTH HAa NpUMeEpax IEH,
(GU3UYECKUX BEJIWYUH, AHTPOINOMETPUUECKUX JIaHHBIX, HMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTONYUBOCTH.

146.7.5.2. IlpenMeTHble pe3yibTaTbl OCBOEHHUS MPOTPaMMbl y4eOHOTO Kypca K
KOHILy 00y4deHus B 8 Kiacce.

W3Bnekats 1 npeoOpa3oBbIBaTh MHGOPMAIIHIO, PEJCTABICHHYIO B BHUJIe TaOIUII,
TuarpaMm, rpaduKoB, IPEJICTABISATh JaHHBIE B BUE Ta0IUII, 1UarpamMmm, rpadukoB.

OnuchlBaTh [JaHHBIE C TMOMOUIIBIO CTATHUCTHUYECKUX TOKa3aTeNleil: CpelHux
3HAYEHUI U Mep pacceuBaHus (pa3Max, JUCIEPCUS U CTAHIAPTHOE OTKIOHEHUE).

HaxomuTe 9acTOThI YHCIIOBBIX 3HAYEHUW M YaCTOTHI COOBITHH, B TOM YHUCIE IO
pe3yabTataM U3MEPEeHHU 1 HaOII0ACHU .



HaxomuTe BEpOSTHOCTH CIIy4ailHBIX COOBITUH B ONBITaX, 3HAas BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OTIBITAX C PABHOBO3MOKHBIMU JJIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonb3oBaTh Trpaduueckue MOJEIU: JAEPEeBO CIYyYaHOTO HKCIIEPUMEHTA,
JayarpamMMbl DWIepa, YucioBas mpsmas.

OnepupoBaTh MOHATUSIMU: MHOXKECTBO, MOJMHOXECTBO, BBITIOJHATH OMEpaIuu
HaJl MHOXKECTBaMU: 00bEIMHEHUE, TIEPECEUCHHE, JOTOTHEHUE, TEPEUUCIISITh SJIEMEHTHI
MHOYECTB, IPUMEHSTh CBOMCTBa MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHUE MHOMXECTB U CBA3EH MEXIy HUMHU
JUISl OMCAHUS MPOLECCOB U SIBJICHUI, B TOM YUCJIE MIPU PEIICHUU 33/1a4 U3 IPYTUX

y4€OHBIX MPEAMETOB U KYypPCOB.

146.7.5.3. TlpenMeTHble pe3yibTaThl OCBOEHUS MPOTPAMMBI y4eOHOTO Kypca K
KOHITy o0ydeHus B 9 kiacce.

W3Bnekats U mpeoOpa3oBbIBaTh WHMOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
WUCTOYHUKAX B BHUJAE TaOMUIl, auarpamMm, TpaduKoOB, MPEACTABIATH JAHHBIC B BHJIC
Ta0JIHLL, JUarpaMm, rpauKoB.

Pemate 3agaus  OpraHM30BaHHBIM [EpedOpPOM BapUAHTOB, a TaKKe C
HCIIO0JIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOIOB.

Hcnonp30BaTh  OMUCATENIbHBIE XapaKTEPUCTUKH IS MAacCCHUBOB  YHCJIOBBIX
JTAHHBIX, B TOM YHCJI€ CPETHUE 3HAUCHHUS U MEPbl pacCEBaHUSI.

HaxonuTe 4acTOThl 3HAYEHHM M YacTOThl COOBITHS, B TOM YHUCJE TMOJb3YSCh
pe3yiabTaTaMu MPOBEIEHHBIX U3MEPEHHUM 1 HAOII0ICHUH.

HaxouTh BEpOSTHOCTH CITy4alfHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM YHUCIIE
B OINBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU, B CEPUSX UCIIBITAHUM 710
IIEPBOr0 yCIIeXa, B CEPUAX UCIBITAHUN bepHyIu.

Nmere mpencraBieHre O CIOy4alHOM BEIMYMHE W O  PacOpeesiCHUH
BEPOSITHOCTEH.

NmMets mpencrtaBieHuEe O 3aKOHE OOJBIIMX 4YHCEN KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHOM W3MEHUYMBOCTM M O POJM 3aKOHAa OOJBLIMX YHUCEN B
NpUpPOJE U OOIIECTBE.



