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Ilcuxosoro-negarornyeckasi XapakTepUCTHKA JeTed ¢ HapylleHueM
3peHus
JleT ¢ HapylIeHHUAMH 3pEHUs MPEJCTaBISAIOT OOJBIIYI0O U OYEHb Pa3HOOOPa3HYIO
IPYIIY KaK MO XapaKTEPUCTUKE COCTOSHUS UX 3PEHHS, TaK U MO MPOUCXOKICHUIO
3a00J1€BaHUI U YCIOBUSIM COLIMAIBHOTO Pa3BUTHSL.

AHanu3 NpUYMH CIENOThl W CJIa0OBHUJIEHUS TIOKa3bIBaeT, 4yTo B 92 % cmydaes
cnaboBuaeHuss U B 88 % ciydaeB CIENOThl 3TH HEJAOCTATKU MMEIOT BPOXKJICHHBIN
xapakrep, 6osee yeM B 30 % ciydyaeB OHM UMEIOT HACJIEACTBEHHbBIE (DOPMBI.

Kpome HacnenctBeHHBIX (DAKTOPOB y CHEMBIX MU YACTUYHO BUISIIMX JeTel

UMEIOTCS aHOMAaJIMM pa3BUTHUSI oOpraHa 3peHUs] KakK CIEJCTBUE BHEIIHUX U
BHYTPEHHUX OTPUIATEIbHBIX ()aKTOPOB, JACHCTBOBABIINX B MEPUO]] SIMOPHUOHATILHOTO
pa3BUTHs IUIOAA, - THATOJOTMYECKOrO TEYeHUsi OepeMEHHOCTH, IEePEHECEHHBIX
MaTePbIO0 BUPYCHBIX 3a00JI€BaHMI, TOKCOIIa3M03a, KPACHYXH.
B xozne nzyueHus nerei ¢ OTKIOHEHUSIMU B Pa3BUTUU OOHAPYXKUIOCh, UTO Haubolee
oO11ue 3aKOHOMEPHOCTU Pa3BUTHSI HOPMAJILHOTO peOeHKa MPOCIIEKUBAIOTCS U Y 3TUX
neteil. K HUM OTHOCATCA: OmNpejesieHHasl IMOCJeN0BaTEIbHOCTh CTaUi pPa3BUTHUS
NICUXUKH;, HaJUYue CCH3UTHUBHBIX IEPUOJIOB B PA3BUTUU ICHUXUUYECKUX (DYHKITUN;
MOCJIEIOBATEIbBHOCTh PA3BUTHSl TMCUXUYECKUX IMPOIIECCOB; pPOJIb JEATEIBHOCTH B
MICUXUYECKOM Pa3BUTHUH, P€UU - B QOPMUPOBAHUM BBICIIMX MICUXUYECKHUX MPOIECCOB;
BeyIasi pojib 00y4eHHS B ICUXHUUECKOM Pa3BUTHH.

3HAUYNUTENIbHOE COKPAILEHUE WM MOJHOE OTCYTCTBUE 3PUTENIBHBIX OLIYIIEHHiA,

BOCHPUATHI, TMPEACTABICHUN B 00JIACTM YYBCTBEHHOTO MO3HAHUS OTPAaHUYMBAET
BO3MOXKHOCTH  (OpMHpOBaHUA 00pa3oB  BOOOpaKeHMs, TMaMsiTH, a TakKke
NICUXOJOTUYECKUX CUCTEM, UX CTPYKTYp, CBA3eH, (QDYHKIMIA M OTHOUICHUN BHYTPHU
3TUX cucTeM. IIpoucXoasT KauecTBEHHbIE U3MEHEHUS CUCTEMBI B3aMMOOTHOILIEHHUI
aHaJIM3aTOPOB, BOSHUKAIOT CICIU(UIECKHE 0COOEHHOCTH B (POPMHUPOBAHUHN 00PA30B,
MOHATUH, pPEYHU, B COOTHOIICHWHW OOpa3HOTrO M TOHSATHUMHOTO B MBICIUTEIBHON
NESTENBHOCTH, B OPUEHTAIIUN U MOOMIIBHOCTH B MPOCTPAHCTBE U T. 1. 3HAYUTEIIbHbBIC
U3MEHEHHSI TPOUCXOASIT B (U3MUECKOM PA3BUTUU - HApyIIaeTcs TOYHOCTh
JIBUKEHUN, MX WHTEHCUBHOCThH, CTAaHOBUTCA CIeUU(HUECKOW MOXOAKAa U JpYyrue
JBUTATEJIbHBIC AKTHI.
CnemoBarenbHo, Yy pebeHka dopMmupyercs CBOs, OYeHb CcBocoOpaszHas
MICUXOJIOTUYECKAs] CHUCTEMA, KAYECTBEHHO WU CTPYKTYPHO HE CXOXKasg HU C OJIHOU
CUCTEMOW HOPMAJIBHO DPa3BUBAIOIIETOCS PEOCHKA, TaK KaK OHA BKIIOYaeT B ceOs
MPOLIECCHI, HAXOASIINECS HA PAa3IUYHBIX YPOBHSAX PAa3BUTHUSl M3-3a BIUSHUS HAa HUX
MEPBUYHOTO Je(eKTa, a TakKe U €ro KOPPEeKUHUH Ha OCHOBE CO3/IaHHSI HOBBIX
KOMITCHCATOPHBIX MyTEH Pa3BUTHSA. JTO TOKA3bIBAET, YTO U MEX(PYHKINOHATHHBIC
CBSI3U y JIETEH ¢ HapYIIEHUEM 3PEHUS OCYIIECTBISIOTCS TOKE MHAUEe, CBOEOOpa3HO.

[ToaTomy QopMupoBaHHE W Pa3BUTHE IICUXOJOTHYECKOW CHUCTEMBI JIETEH,
MMEIOIIMX HapyLIEHUs 3pEHMs, HEMOCPEACTBEHHO CBA3aHO C KOPPEKLUMOHHOU
paboToii, mpoBoAsUIeHCS ¢ HUMHU, U C (GOPMHUPOBAHUEM Yy HUX KOMIIEHCATOPHBIX
MIPOLIECCOB, HAUMHAS C PAHHETO JIETCTBA.

Takum oOpa3om, KOMIIEHCAIUsI 3PUTEIBHON HEJOCTATOUHOCTU 1O CBOEH CyTH
HE SIBIISIETCS MPOCTHIM 3aMEUIEHUEeM OAHUX (YHKIUN APYruMHU, a MPEeACTaBIseT
coOOl CO3JjaHHE Ha KaXJOM dTare pa3BUTHS peOCHKAa HOBBIX CIIOKHBIX CHUCTEM



CBSI3e M B3aMMOOTHOIICHWN CEHCOPHBIX, MOTOPHBIX, JIOTHYECKHX CTPYKTYP,
MO3BOJISIOIINX BOCIPUHUMATH M UCCIIEN0BaTh MHGOPMAIIUIO OT BHEIIHETO MUpa AJIs
aJICKBaTHOTO €Tr0 OTPaXCHHS W TOBEJCHHS B COOTBETCTBHM C YCIOBUSIMHU KH3HU U
AESITeFHOCTH, COLMANTBHBIMU i MOPATbHBIMH TPEOOBaHUSIMH.

Takum o0pas3oM, ciemyeT caenath BBIBOJ O TOM, YTO CIAOOBUASIIMNA WU
CJIETON IIKOJIBHUK, KaK M BCAKHI peOCHOK, pa3BUBAETCS, HAKAIUIMBAET >KM3HEHHBIN
OTIBIT, B COOTBETCTBHH CO CBOMMH BO3MOKHOCTSMH OH TIPHCTIOCA0INBACTCS K JKU3HH,
roToBHUTCA K Hed. OT poauTeneil U meaaroroB 3aBUCHUT, HACKOJIBKO OH Pa30BbET CBOU
BO3MOKHOCTH M HACKOJIBKO aKTHBHO M TBOPUYECKH OH CMOXET Y4acTBOBATh B KHU3HU
oO11ecTBa.

MHOTOYHUCIICHHBIE HKCIIEPUMEHTHI OMPOBEPIIN YTBEPKACHUE O HAIUYUHU
(YHKIMOHAIBHBIX OTIUYHMA MO3ra peOeHka ¢ Me(eKTOM OpraHOB 3pEHHs OT MO3ra
HOpPMaJIbHOBUSIIETO peOeHKa.

Ho Bce, ke pa3BUTHE CIEMBIX U CIA0OBHUIANINX J€TeH HECKOIbKO OTIHYACTCS
OT Pa3BUTHS peOCHKA C HOPMAILHBIM 3pEHUEM.

Yacto y pgereii ¢ maroyiorueld OpraHoB 3peHUs HAOIIOMaeTCs HEMHOTO
3aMeJJICHHOE Pa3BUTHE, YTO BHI3BAHO MEHBIIMM M HECKOJIBKO OEIHBIM 3armacom
NpeCTaBIICHUH, HEJIOCTATOYHOH  YIPaXHSIEMOCTHIO  JIBUTATEIBHOW  CQephl,
OTPaHUYCHHOCTHIO B OBJAJCHHHM MPOCTPAHCTBOM, a CaMoO€ TJIABHOE — MEHbBINEH
aKTUBHOCTBIO MPU TIO3HAHUN OKPYKAFOIIET0 MHPA.

[leproasl pa3BuTHsA CIENbIX M CIA0OBUAAIIMX J€Te HEe COBHNAJArT C
HepuoiaMyi Ppa3BUTHUSA 3pSUYUX, OHM OoJee JJINTENbHbIE II0 BPEMEHU. OITa
OCOOEHHOCTh pa3BUTHUS JAETeld C HapyUIEHHUEM 3peHus oOyCIOBJIEHA TEM, 4YTO UM
OPUXOJUTCST BbIpaOaThIBaTh CBOM CIOCOOBI MO3HAHUS MHUpA, KOTOPHIE YacTO HeE
CBOMCTBEHHBI HOPMaJIbHOBUAIUM IIKOJIbHUKAM.

3Hasg 3TH OCOOEHHOCTH JeTeil ¢ ne(eKTOM 3peHHs] U MX MNPUUYMHBI, HYKHO
TOBOPUTH O CO3/IaHUU OJIATONPUATHBIX YCIOBUH JJI UX MPAaBUIBHOTO Pa3BUTHS, KaK
B IIKOJIE, TaK M BHE IIKOJBHBIX 3aHATUN C II€JIbIO MPEAOTBPAILEHUS BO3MOXKHBIX
BTOPUYHBIX OTKJIOHEHMH, TaK KaK M3BECTHO, YTO IMpPH HEMPaBWIbHON OpraHu3anuu
BOCIIUTAHUS U OOYyUEHUS CTpaslaloT MO3HABaTeNbHbIE MPOLECCH peOeHKa (Takue, Kak
BOCIIpUSITHE, BOOOpaXKEHHE, MaMATh, HATJIsAJHO-00pa3HOe MBIIIEHUE), HA0II01at0TCA
OTKJIOHEHHS B HIMOLIMOHAJIILHOM U MHTEJUIEKTYaJbHOM PAa3BUTHH, B Pa3BUTUH PEUU U
MOTOPHUKH, YTO, B CBOIO O4YEpEelb, BEIET K CHIKCHHUIO 3()PEKTHBHOCTH Yy4eOHOTO
nporecca.

Taxum 00pa3zom, mpaBUIbHOE OCTPOEHUE Tpoliecca 00YYeHHsI U BOCITUTaHMUS,
KaK B IIIKOJIE, TAK U B CEMbE, UCMOIb30BaHUE PALMOHAIBLHO MOA0OPAHHBIX METO/IOB U
IIPUEMOB, BKJIIOUEHHE peOCHKA B MOJTHOLEHHOE O0IIEHNE, COBMECTHAS JESITEIbHOCTh
¥ B3aUMOIIOMOIIb [IE€arOrOB U pOJUTENEH B JaHHOM HANpaBICHUH MO3BOJIUT
n30eXarh MOJOOHBIX OTKJIOHEHWH M 3HAYUTENIbHO MOBBICUTH YPOBEHb YCBOCHHS
YUYaIIUMHCS MIKOJIbHBIX 3HAHHUM.
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OdenepanbHas pabouas mporpamMma mo ydeOHOMY mpenmetry «MaremaTukay
(6a30BbIN ypoBeHBb) (mpeaMeTHas obnacth «Maremaruka U uH(opMmaTuka») (ganee
COOTBETCTBEHHO — TMporpaMmMa [0 MaTeMaThKe, MaTreMaThka) BKIIIOYaeT
MOSICHUTENIbHYIO  3aIlMCKY, COJAep>KaHue OOydeHHs, I[UIAaHUPYyEeMble pe3yJIbTaThl
OCBOEHUSI IPOTPAMMBI IO MaTeMaTHKE.

[NHOACHUTEJIbBHAA 3AIINCKA

@OenepanbHas pabouas mporpaMma MO MareMaTHKe Mg OOydYaromMXCsl C
HapylIeHUEeM 3peHUs ClIa0OBUJSAIIMX HA YPOBHE OCHOBHOIO 0011ero oOpa3oBaHUs
NOArOoTOBJIEHAa Ha OcHOBe DeaepalibHOr0 TOCYIapCTBEHHOTO 00pa30BaTesbHOTO
CTaHJapTa OCHOBHOro oO1iero oopaszosanus (IIpukasz Munnpocsemenus: Poccun ot
31.05.2021 . Ne 287) (manee — PI'OC OOO), denepanbHON aganTUPOBAHHON
o0Opa3oBaTesbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus /sl 00y4JaroIuxcs ¢
OTPaHUYEHHBIMU BO3MOKHOCTAMU 370poBbs ([Ipuka3z Munnpocsemenus Poccuu ot
24 nosi6opst 2022 1. Ne 1025), denepanpHOi paboueit mporpaMMbl OCHOBHOTO OOIIIETO
oOpaszoBaHusi 1Mo ydyeOHOMY mnpenmery «Maremarukay, denepanbHON MPOTpaMMBbI
BOCIIUTAHUSA, C YYETOM PACHpPEEICHHBIX MO KJaccaM IMPOBEPSIEMBIX TpeOOBaHUM K
pesyapraramMm  ocBoeHuss  DepepanbHON  aganTHUPOBAHHON  00pa3oBaTENbHOU
IpOrpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHMs JJi OOYYaroIIMXCs C HapyHICHUSMU
3penus. B paboueil mporpamme yuTeHbl Hjaeu U moyiokeHus KoHuenuu pa3BuTHs
MaTeMaTH4eckoro oopasoBanus B Poccuiickoit deneparuu.

O6mas xapakrepucTuka yueOHoro npeamera «MareMaTuka

VYueOHupiii mpeamer «MarTemMaThka» BXOAMT B MNPEIAMETHYIO 00JacTh
«Marematuka ¥ uHpopmatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHOU
KYyJABTYpPbl U JIOTUYECKOTO MBINUICHUS, (HOPMHPOBAHUIO YMEHHUS TOJIb30BATHCS
aJIrOpUTMaMH, a TaKXKe MPUOOPETCHHIO NMPAKTUYECKHUX HABBIKOB, HEOOXOIUMBIX B
MOBCETHEBHOM JKM3HU OOYYAIONIUXCS C HapyUIEHHUEM 3pEHUS CIIa0OBUISIINX.
VY4eOHBI TpeAMET pa3BHBACT MBIIIICHWE, MPOCTPAHCTBEHHOE BOOOpaKEHHE,
(YHKIIMOHAIBHYIO ~ TPaMOTHOCTh, YMEHHUS  BOCIPUHMMATh M  KPUTUYECKHU
aHAJIM3UPOBATh MH(OPMAITNIO, IPECTABICHHYIO B PA3IMYHBIX (opMax.

OOydenne Maremarwke JaéT BO3MOXXHOCTh pa3BUBaTh y OOYYArOMIMXCS C
HapyIICHUEM 3pEHHs CIA0O0BUIAIIMX TOUYHYIO, PAallMOHATBHYI0 U HMH(GOPMATHUBHYIO
peub, yMeHHE OTOWparh HauboJee MOAXOASIINE S3BIKOBbIE, CUMBOJIMYECKHUE,
rpadudeckue cpeacTBa sl BRIPAKCHHS CYKICHUN W HATIISTHOTO WX MPEACTABICHHUS.

Heo0xoquMbIM KOMIIOHEHTOM OOIIEH KYIBTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABISIETCS  O0llee 3HAKOMCTBO C METOAaMU T[O3HAHUS  JICHCTBUTEIIBHOCTH,
MIpeACTaBICHUE O MPEAMETE U METOJIaX MaTEeMATUKH, UX OTJIMYUN OT METOMIOB IPYTHX
€CTECTBEHHbIX U T'YMAHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MaTeMaTHUKU
JUISL pelIeHUs] HAyYHbIX W MPUKIAJHBIX 3adad. Takum oOpa3oM, MareMaThuyecKoe
o0pa3oBaHuE BHOCHUT CBOU BKJIaJl B (pOPMHUPOBAHUE OOIIEH KYJIbTYpbhl YEJIOBEKA.



W3ydyeHne MareMaTHKU TakKXe CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO
YeJIOBEKa, MMOHMMAHHUIO KpacoTbl M H3SLIECTBA MAaTEMaTHUYECKUX PACCYKICHHMH,
BOCITPUSITUIO TEOMETPUUECKUX (POPM, YCBOCHUIO UJIEU CUMMETPHHU.

[Iporpamma oTpaxaer coaepxaHue oOydeHus npeametry «MaremaThka» c
y4e€TOM OCOOBIX 00pa30BaTENbHBIX MOTPEOHOCTEN 00yYalolUMXCsl C HAapYyIIEHHEM
3peHus. OpnageHue y4yeOHbIM  npenMeroM  «MaremMatukay  MpeACcTaBIIsET
OTPEJIENICHHYIO CJIOKHOCTD /IS yYalIuXcsl ¢ HapyLIEHUEM 3peHus. Y 00ydaroumxcs
C HapylIeHHEeM 3peHusi HauboJiee BBIPAKEHbl OTCTAaBAaHUSA B Pa3BUTUU CJIOBECHO-
Joruueckux (opM MBIIIUICHUS, IOATOMY aOCTPAKTHBIE U OTBJICYEHHBIE KATETOPUU UM
TPYAHOJIOCTYNHBI. B TOe BpeMs MpH crieuaibHOM 00y4eHHH 00yYaronirecss MOr'yT
BBITIOJIHSTh 3ajaHusi 1o aiaroputMy. OHM BOCHPUMMYHUBBI K TIOMOIIH, MOTYT
BBIMOJHUTh TMEPEHOC Ha aHAJIOTMYHOE 3aJaHhe YCBOCHHOIO Croco0a peuieHusl.
CHmXeHUEe pa3BUTHSI MBICTUTENbHBIX ONEpaluidi W 3aMeIJIEHHOE CTaHOBJIECHUE
JIOTUYECKUX JIEUCTBUM MPUBOAAT K HEIOCTATOYHOM OCMBICIIEHHOCTH COBEpIIAEMBIX
yuyeOHBIX JAeicTBuil. Y oOydaromuxcss 3aTpyAHEHbl CUETHBIE BBIYMCIICHUS,
MPOU3BOJAUMEBIE B yMe. B MMCHbMEHHBIX BBIUHUCICHUSIX OHH MOTYT TPOIYCKaTh OJWH
U3 TNPOMEXYTOUHBIX MmaroB. [lpm paboTe C YHUCIOBBIMU  BBIPAKCHUSIMH,
BBIYHCJICHUEM WX 3HAYCHUS MOTYT HE YACP>KUBATh MPABUIBHBINA MOPSIOK JICUCTBUM.
[Ipu ynpomenun, npeodpa3oBaHUM BIPAKEHUM ydallllecs C HapylIeHUEM 3peHus He
MOTYT CaMOCTOSITEJIbHO NPHUHSATH PEIIEHHE O IMOCJIEI0BATEILHOCTH BBIMOTHEHUS
nerictBuil. KOHKPETHOCTh MBILIIJIEHUS OCIOXKHSET YCBOEHHS HAaBbIKa PEUICHUS
YpaBHEHUW, HEPaBEHCTB, CHUCTEMbl ypaBHEHUW. MM MaloIOCTymHO COBEpUIECHUE
00paTUMBIX OTEepaLUi.

Husknii  ypoBeHb pa3BUTUsL JIOTMYECKHX  OIEpaldil, HEAOCTaTOYHAas
00O0OIIIEHHOCTh MBIIUICHUS 3aTPYAHSIOT U3ydeHHe TeMmbl «DyHKUUNW»: TMpHU
onpeneneHrny  (GYHKIUOHAIBHOM 3aBUCHUMOCTH, TPU OINUCAHUU TpaduyecKoun
CUTYaIuH, UCIIOJIb3Ysl TCOMETPUUCCKUM, anreOpandeckuil, (yHKIIMOHATBHBIN S3BIKH.
Hepenko ywammecs: He BUIAT pa3HUIIBI MEXAY 00JIACTHIO OINpeAesieHus PYyHKIUU U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay compsikeHO € TPYAHOCTAMH O(OPMIICHHSI KPAaTKOW 3arucH,
MPOBECHMS aHAJIM3a YCIOBUS 3aJ1a4M, BBIACIEHUS CyllecTBeHHOro. O0yyaromuecs ¢
HapylIEHUEM 3pEeHMsI 3aTpPYIHSIOTCS CchelaTh YMO3aKJIIOYeHHEe OT OOIIero K
YaCTHOMY, HEPEJKO BBIOMpAIOT HEpalMOHAJIbHBIE CIOCOOBI pEHICHUs, WHOT/A
OTPaHUYUBAIOTCS MAHUIYJISIIUSAMU C YUCIAMHU.

[Ipy W3yueHUH TEOMETPUYECKOTO MaTepuaia o0ydaromuecs ¢ HapyIICHHEeM
3pEHHs] CTAJIKMBAIOTCA C TPYAHOCTHIO JI€JIaTh JIOTUYECKUE BBIBOABL, CTPOUTH
MocJje0BaTeNbHbIe paccykaeHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUHU
MPUBOAUT K OIIMOKaM B PEHIEHUH TeoMeTpudeckux 3aaad. OOydaromuecs MOryT
MOAMEHUTH (hOPMYITy, HENIPABWIIBHO IPUMEHUTH TeopeMy. K cepbe3HbIM olmOKam B
pelieHnyd  3aJa4  [PUBOJSAT  HEJOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIE
npeacTaBieHus. MM CJI0KHO BBINOJHUTH YEPTEXK K YCIOBUIO, B IMHUCHbMEHHBIX
paboTax OHU HE MOTYT NMPUBECTU OOBSICHEHUE K YEPTEKY.

To4HOCTh 3alOMMHAHUSI U BOCIPOU3BEACHUS Yy4eOHOro MaTepualia CHHKEHbI
[0 NpPUYMHE CJIA00CTH MHECTHYECKOW JEeATEeNbHOCTU, CY)KEHUsS O0beMa MaMsTH.



OO6yuaronuMcs ¢ HapylIEHUEM 3peHUsT TpeOyeTcsi OOJbIIe BPEMEHU Ha 3aKPEIICHHUE
MaTepuaia, akTyalnu3alns 3HaHUK 10 OTIOPe MPU BOCTIPOU3BEACHHH.

Jis  mpeomonieHuss TPYAHOCTEH B M3ydeHMH Yy4eOHOTrO  mpeaMera
«MatemaTHKay HEOOX0AMMa afanTaius o0bemMa U XapakTepa yaeOHOro MaTepuaia K
MO3HABaTENbHBIM BO3MOXHOCTSIM ydYalllUXCsl C HapymenueM 3peHus. Cruemyer
y4eOHBIM MaTepuayl TPEMOJHOCHTh HEOOJNBITUMHU TOPIUSAMHU, YCIOXKHSSI €ro
MTOCTETICHHO, U3BICKUBATh CIIOCOOBI amanTalliid TPYAHBIX 3aJaHUl, HEKOTOPHIC TEMBI
JaBaTh KaKk O3HAKOMHTEIbHBIC;, WCKIIOYATh OTHAEIbHBIC TPYAHBIC JT0Ka3aTeIhCTBA;
TEOPETHUECKUN MaTepual PEKOMEHAYEeTCS HW3ydaTh B MPOIECCe MPAKTHUECKON
ACSTENPHOCTH TIO pelieHnto 3amad. OpraHuyeckoe €IWHCTBO MPAKTHYECKOH |
YMCTBEHHOH JEATEIBHOCTH YYalIUXCsd Ha YpOKax MaTeMaTUKH CHOCOOCTBYIOT
NPOYHOMY U CO3HATEIBHOMY YCBOCHHIO Oa3WMCHBIX MAaTeMaTHYeCKHX 3HAHWA |
YMEHUHU.

Hesau n 3apa4u n3ydeHust yueoHoro npeamera «Maremaruka

[TpuopuTeTHRIME TIETIMHU O0OYUICHHUSI MaTeMaTUKe B 5—9 Kitaccax sIBISIOTCS:

* (¢opMuUpOBaHUE MEHTPATBHBIX MaTEMAaTUYECKUX IMOHSITHI (YUCI0, BEJIWYHHA,
reoMeTpuueckas  ¢urypa, nepeMeHHas, BEPOSITHOCT, byHKIMSN),
o0ecTeunBarOUX MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MaTEMaTUYeCKOTO
oOpa3oBaHusl 00yUYaIOIIMUXCS C HAPYIICHUEM 3PEHUS;

" [OABEACHHE OOydYarOIIMXCS C HAapYUIEHUEM 3pEHUS Ha JOCTYIMHOM IS HUX
YpOBHE K OCO3HAaHUIO B3aUMOCBSI3M MAaT€MaTHKU W OKPYXKAIOIIEro MHpa,
NOHMMAaHHE MaTeMaTHUKU KaK 4acTH OOIIel KyJIbTYphl YeJI0BEUECTBA;

" pa3BUTHE WHTEUIEKTYaJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH OOYyYarouIuxcs ¢
HapyIlIeHUEM 3pEHHUs, TO03HABaTeIbHOW AaKTHUBHOCTH, HCCIEI0BATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEPECa K U3YUCHUIO MaTeMaTHUKH;

* ¢dopmupoBaHue (YHKIIMOHAIHHOW MAaTeMaTH4YEeCKOW TPaMOTHOCTH: YMEHUS
pacmo3HaBaTh  TPOSIBICHHS  MaTEMaTHUYECKUX  TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX >KU3HEHHBIX CHUTYalUsAX M TPU HU3YYCHUHU
OPYruX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha S3bIKE MAaTeMaTUKH W CO3[aBaTh MAaTEeMaTHYEeCKUE
MOJIENIM, MPUMEHSTh OCBOCHHBI MareMaTHUYeCKHIl ammapar s peleHus
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3a/lad, HHTEPIPETUPOBATH M  OLECHUBATh
MOJIyYEHHBIE PE3YIbTaThI.

JlocTr>KeHue ATUX 1eseil o0ecrneunBaeTCs PEeIICHUEM CIEAYIOMNX 3a/ay:

* ¢opMupoBaTh y OOy4YaIOMUXCS C HAPYIICHHWEM 3PEHHS HABBIKA Y4eOHO-
MO3HABATEILHON JIEATEILHOCTH: TUTAHUPOBAHUE PAOOTHI, TOMCK PAIMOHAIBHBIX
MyTeH €€ BBIMOJIHEHUS, OCYILIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYAIbHOMY pa3BUTHIO, (OPMUPOBATH KaueCTBa,
HEO0OXOIMMBIE YEJIOBEKY JUIs TIOTHOIEHHOW JKM3HU B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHBIE MAaTEMAaTUUYECKOW AESATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUIMHU, IPOCTPAHCTBEHHBIX MPEJICTABICHUMN, CTIOCOOHOCTH K MPEOA0ICHUIO
TPYAHOCTEM;



" (opMUpOBaTh KJIIOYEBbIE KOMIIETEHLUHMH YYaIIUXCAi B paMKax MpPEAMETHOU
obOnactu «Maremaruka 1 HHPOpPMaTHKaY;

" pa3BUBATh NOHITUITHOE MBIIUICHHS O0YYaIOUIUXCS C HAPYLUIEHUEM 3PEHUS;

" OCYHLIECTBIISATh KOPPEKIHUIO MO3HABATEIBHBIX MPOLECCOB OOYYaIOIMUXCS C

HapylIeHUEM 3pEeHUs, HEOOXOAUMBIX /JI1 OCBOEHUSI MPOrPaMMHOI0 MaTepuaia

1o y4eOHOMY MpPEAMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMM OOpa30BaTelbHbIX Je(PHUIIMTOB

B OCBOEHHUH NPEIUIECTBYIOIIETO MPOrPAMMHOI0 MaTepualia y 0OydaroImuxcs ¢

HapyUIEHUEM 3PEHUS U HEJOCTATKOB B UX MAaT€MaTUYECKOM Pa3BUTHH;

* chopMHUpPOBATh YCTOMUMBBIA HHTEPEC YUALTUXCS K MPEAMETY;
" BBISIBJIATH U PA3BUBATh MAaTE€MATUYECKHUE U TBOPUECKUE CITIOCOOHOCTH.

OCHOBHBIE JIMHUU COJIEpKaHUSI Kypca MareMaTuku B 5-9 kinaccax: «Hucna u
BBIUMCIICHUS», «Anredpa» («AnreOpanueckue BBIpAXKEHUS», «YpaBHEHUA U
HepaBeHCTBay»), «DyHkuum», «leomerpusi» («l'eomerpuueckue QUIypsl U HX
cBOicTBaY, «3MepeHne reoMeTpuYeCcKuX BeIMYUH»), « BeposiTHOCTh U CTaTHCTHKAY.
JlaHHble TMHUM Pa3BUBAIOTCA MapaiebHO, KaX/1as B COOTBETCTBUM ¢ COOCTBEHHOU
JIOTUKOM, OJIHAKO HE HE3aBUCMMO OJHA OT JpYrod, a B TECHOM KOHTaKTe H
B3aumozeiicTBuu. Kpome »Toro, ux oOBEAMHSIET JIOTHYECKas COCTaBIISIOIIas,
TPaJAMIIMOHHO TPUCYIIAasi MaTeMaTHUKe M MPOHU3BIBAIONIAS BCE MaTeMaTHYeCcKue
Kypcbl W coiepxkarenbHble nuHUU. ChopmynupoBanHoe B DenepanbHOM
roCyIapCTBEHHOM 00pa30oBaTeIbHOM CTaHJIapTe€ OCHOBHOTO o0I1ero oOpa3oBaHUs
TpeOOBaHHE «YMEThb OIEpUPOBATh MOHATUSIMU: ONpEIEICHHE, aKcuoMma, Teopema,
JI0Ka3aTelIbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE W JIOKHBIE BBICKA3bIBAHUA,
OPUBOAUTH TMPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHUS U OTPHUIAHUS
BBICKa3bIBAHU» OTHOCUTCSA KO BCEM Kypcam, a GOpMUPOBAHHE JIOTUYECKUX YMEHUHN
pacmpenensieTcss MO0 BCeM TroaaM oOydeHHss Ha YpPOBHE OCHOBHOIO 0OIIero
o0Opa3oBaHUsI.

Conepxanue 00pa3oBaHUSA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylIbTaTaM
ocBoeHuss dDepepasbHOM pabodeil mporpaMMbl, paclpeAcIEéHHBIM II0 To/aM
oOydeHHs, CTPYKTYpUPOBAHO TakKuM o00Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHLUIIMAIBHBIM BOIpOcaM oOOydaroluecs oO0palajnch HEOJHOKPAaTHO, YTOObI
OBJIAJICHUE MATEMaTHYEeCKUMHU IOHATUSMHM M  HaBbIKAMU  OCYLIECTBISIOCH
IIOCJIEOBATENIBHO U MTOCTYIATEIBHO, C COOMIOACHUEM IPUHIIMIIA IPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYAJINCH B OOLIYIO CUCTEMY MAar€MaTHYEeCKHUX IpPEACTaBICHUM
o0ydJaromuxcsi ¢ HapyUIeHUEM 3PEHUs, paclIupsis U yryonss e€, oOpasys NMpoYHbIE
MHOXECTBEHHbIE CBsi3u. OO1ue nenu u3ydeHus yueOHoro npeamera «MaremaThka
npencrapieHsl B DemepanbHOW  pabouell  mporpaMme  OCHOBHOTO — OOIIIETo
o0Opa3oBaHUSI.

Oco0enHocTH 0TOOpPA M aJaANTANNH Y4eOHOI0 MaTepHaJia 0 MaTeMaTHKe

OOyuenue yueOHOMYy mipeamery «Maremarukay CTpPOUTCA Ha CO3JaHUU
ONTUMAJbHBIX YCIOBUM JJI1 YCBOCHHS MPOTPAMMHOT0 MaTepuana oOydaroluuMUCs C
HapyllleHHeM 3peHus. bonbllioe BHUMaHue yiensercss 0T0opy y4yeOHOro Marepuasia B
COOTBETCTBUM C TMPHUHIMIOM JOCTYIHOCTH MpPU COXPAaHEHHH OO0IIero 0a3oBoro



YPOBHSI, KOTOPBIM JTOMKEH MO COAEPKAaHUI0 U 00beMy OBbITh aJanTUPOBAHHBIM JIJIs
oOydaronuxcsi € HapylleHUEeM 3peHHUs B COOTBETCTBUM C HUX OCOOBIMHU
oOpa3oBarenbHbIMU NOTpeOHOCTAMU. CreayeT oONeryuTh OBIIAJEHHE MarepuajioM
00y4aroIUMHUCS C HAPYIIEHUEM 3PEHUSI TOCPEICTBOM €ro JAETAIBHOIO OOBSICHEHUS C
CHUCTEMaTUYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKU B NMPUMEHECHUMU 3HAHUU,
WCIIONB3Ys MPUEMBI aKTyaIn3aluu (BU3yalbHas Oropa, mamsrTka).

®denepalibHas NporpaMma MpeaycMaTpruBaeT BHECEHUE HEKOTOPBIX U3MEHECHUN :
yMEHBIIIEHHE 00beMa TEOPETUUECKUX CBEICHHUI, BBIHECEHHE OTACIBHBIX TEM WIH
LEJbIX Pa3/IesioB B MaTepualibl 111 0030pHOT0, 03HAKOMUTEIBHOTO U3YUYEHHUS.

HN3menenus nporpaMmmsbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS H3y4aTh CIEAYIOIIUE TEMBI:
«Pumckas nymepauus», «PaBuble Quryps», «Hununap, xonyc, mapy», «Kyo»,
«IIpssmMoyronsHbIN napamnenenuneny, «llepememienue Mo KOOpAMHATHON MHPSIMON,
«Mopaynp uucnay, «HuciaoBble NpoMexyTkny; «MacmTaby» (uW3ydaeTcss B Kypce
«"eorpadusy); «M300pakeHne reoMeTpuueckux puryp Ha HEJIMHOBAHHOW Oymare ¢
UCIOJBb30BAHUEM LIMPKYJsA, JIMHEHKH, YrojbHHUKA, TpaHcmopTupay», «JlinHa
OKpy)kHOCTHY», «Ilnomane kpyra», «llapamiensusie npsmeie», «llepneHauKyspHbIe
npsmbiey», «OceBasg W IEHTpalIbHAsE CUMMETPUN» (M3y4daeTcs B Kypce IreOMEeTpHuH);
«beckoHeUHbIC TMEPUOTUYECKHUE JIECATUYHBIC ApoOu. JlecsaTuuHoe NpUOIMKEHUE
OOBIKHOBEHHOU JApo0m» (M3ydaeTcst B Kypce anreopsi).

CrenyeT yMEHBIINTh KOJHMYECTBO YacOB Ha CIEAyroIUe Tembl: «PemeHue
JOTMYeCcKu 3ajauy», «JlimnHa orpeska», «lllkamspy, «PacnpenenuTenbHbIl 3aKOH
YMHOKEHU», «3aluch MPOU3BEIeHNUS ¢ OYKBEHHBIMU MHOXUTEIIMUY, «[locTpoenue
KoH(Urypanui U3 vacTedl mpsAMOH, OKPY>XKHOCTH Ha HEJIMHOBAHHOW M KJIETYATOM
Oymare», «Jlenmurenu u kparueie. [IpuzHakm nenmumoctuy, «Hambonpmmii oOnui
JIeNUTENh W HauMEHbIee olIiee KpaTtHoe. J[enTuMocTh CyMMBbI U MPOU3BEIICHUS.
«IIpuBenenue ApobU K HOBOMY 3HaMeHartento», «Haxoxkaenue dactu uenoro u
esoro mo ero yactwy. «OKpyrieHHe AecSTHYHBIX Apooeit». «Pemenue 3amau
nepeOopoM BceX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHWE OYKBEHHBIX BBIPAKCHUUN
M0 YCJIOBHUIO 3a7aun». BbICBOOOAMBINIMECS dYachl MOXKHO HCIIOIB30BaTh Ha
MOBTOpEHNUE (B Hayaje W KOHIIE y4eOHOro roja), Ha U3ydyeHrne HauboJee TPYAHBIX U
3HAUYMMBIX TeM: B V KJlacce — Ha pellieHne YpaBHEHUH, IPUBEICHUE TPOOU K HOBOMY
3HAMEHATEI0, YMHOXKEHUE U JEJeHUE AECATUYHBIX Ipo0eil, nu3MepeHue yrios; B VI
KJlacce — JECUCTBUA C TOJIOKUTEIbHBIMU M OTPUUATEIbHBIMU YWCIAMH, PEIICHHE
YpaBHEHUH, CIIO’)KEHNE W BBIUUTAHUE YHCEII, COJIEPIKAIINX IEJIYI0 U IPOOHYIO YacTh,
Ha YMHOXXEHUE U JICJICHHE OOBIKHOBEHHBIX APOOCi.

Auare0pa

B 03HaKOMUTENBbHOM IUTAaHE PEKOMEHIYETCS H3y4aThb CIEAYIOIIHE TEMBbI:
«ppaunonanbuble uncina. JlelicTButenbHble ynciia», «CpaBHEHUE JEHCTBUTEIbHBIX
yucesn, apudpMeTHUecKue JIEUCTBUSL C JIEUCTBUTENbHBIMU 4yucIaMuy, «Haxoxnenue
NpUONMKEHHBIX 3HAYEHUM KBaJApaTHOro KopHs», «Teopema Buera», «Pemenus
YPABHEHUI TPEThEU M YETBEPTOU CTEMEHEN PA3IOKEHUEM HA MHOKUTEINY, «DyHKIUA

y =VX u ee rpaduk», «IlorpemnocTs ¥ TOUYHOCTH NPHOTMKEHHsA», «UeTHbIE H
HeueTHble QyHKIMU», «DyHKIMA y=X"», « DyHKIMs y= ax>, ee rpaduK U CBOMCTBA.



I'paduxu QpyHKUHM y= ax’ + n u y=a(x-m)>, «YpaBHEHHE C ABYMs IEPEMEHHBIMH H
ero rpadpuk», «I'padpuueckuid  Ccrocod® pelIeHUs] CHUCTEMBI  YpPaBHEHHI»,
«M300paxeHne 4ieHOB apu(PMETHUUECKOW U FeOMETPUUYECKON MPOrpeccuil TOuKaMu
Ha KOOPJMHATHOW IUIOCKOCTU. JIMHENHBIA M 3KCIOHEHUUAIBHBIN POCT. CIl0XKHBIE
IIPOLIEHTHI.

CrenyeT yMEHBIINTh KOJWMYECTBO YacOB Ha M3ydYeHHE TeM: «DOpMyJIbI»,
«/lokazatenbCcTBO TOXKIAECTBY», «JIMHEHHOE ypaBHEHHE C JABYMS HEHU3BECTHBIMU,
«['paduk nuHEHHOTO ypaBHEHMs C ABYMs IEepeMEHHBIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUN M CHCTEM JIMHEMHBIX ypaBHEHUI», «CBOMCTBA KBaAPATUYHOM
(GyHKIMNY.

BricBoOoiuBIIIMECS Yachkl PEKOMEHAYETCS MCIOIb30BaTh: IS JIy4llIel
npopaboTku Haubornee BaxHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemenue
CUCTEM ypaBHEHUI», «CoBMECTHbIE JNEHUCTBUS C Apo0siMuy, «IIpuMeHeHne CBOMCTB
apu(pMETUYECKOro KBaJpaTHOIO KOPHS»;, Ha TOBTOPEHHUE, peuleHue 3ajad,
npeoOpa3zoBaHUE BRIPAKEHUH, a TAKKE Ha 3aKpeIyICHUE U3YYeHHOI0 MaTepuana.

I'eomerpusn

CnenyeT OCHOBHOE BHUMAHHUE YAEIUTh MPAKTUUECKON HAMPABIEHHOCTU Kypca,
UCKJIIOYMB U YINPOCTHB HauboJIee CIOXKHBIA I BOCHPHUATHS TEOPETUUECKUUN
matepuas. Ha ypokax reoMerpuu HEOOXOJMMO MAaKCHUMAJIbHO HCIOJIb30BAaTh
HarJIsHbIE CpeacTBa oOOydeHus, OOojbllle MPOBOAUTH MPAKTUUYECKUX pPadOT C
ydaniuMucs, pemath 3aj1aqu. CTpOUTh pelieHne 3a/1a4 Mpu MOCTOSTHHOM OOpallieHuH
K HarJBSIAHOCTY — PUCYHKAM U 4epTeEKaM.

O3HakOMHUTENBHO JaTh TeMbl: «TeopeMbl W J0Ka3aTelabCTBO. AKCHOMBDY,
«/lokazatenbcTBO OT TPOTHUBHOIrO», «CyIIECTBOBAHHE U  €IUHCTBEHHOCTH
NEPIECHAUKYISApa K NpsIMON», «MeTtox reoMeTpudeckux mecr», «MeToa yaBOCHUS
Menuanb, «Teopema Paieca u TeopeMa 0 IPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc  TpeyroibHuka», «/3MeHeHue TPUTOHOMETpUYECKUX (YHKIHMA  TpHU
BO3pacTaHuM yria», «DopMyibl [JJs paauyCcOB BIMCAaHHBIX M OIKMCAHHBIX
OKPY’KHOCTE€W  MPABUIBHBIX  MHOTOYIOJIBHUKOB»,  «YPaBHEHHE  IPSAMOW»,
«/IBmxxenue», «CBolicTBa ABUXKEHUA», «Teopema O MPOU3BEAECHUU OTPE3KOB XOP/,
TEOPEMBI O ITPOU3BENCHUHN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJAPATE KACATEIBHOW.

Crnenyer yMEHBIIMTh KOJWYECTBO 4acOB Ha M3ydyeHue TeM: «CUMMETpUYHBIE
¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOMl cumMmeTpumn», «lleHTpanbHas cUMMETpUY,
«ITapannensubiit mepeHoc», «IlloBopor», «IIpeoOpazoBanne momobus. I[lomoOue
COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIE 3aJaud HAa IOCTPOEHHE C ITOMOIIBIO
UAPKYJISIT W JIMHEHKW», <«JlekapTOoBbl KOOpPAMHATBI HAa IUIOCKOCTW», «Pemenue
TpeyroibHUKOBY, «[lomobue purypy.

BricBoOoaAMBIIIIECS Yachl UCIIOJIB30BATh HA PEIICHUE 33/1a4 U ITOBTOPEHHE.

BeposiTHOCTH M CTATHCTUKA

B cBA3u c TeM, 4TO AaHHBIA KypC BBI3bIBAET HAMOOJBIINE CIOXHOCTH IS
oOyuaromuxcsa ¢ 3IIP, cBs3aHHbIE CO CHUYKEHHBIM YPOBHEM pa3BUTHUSI CJIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3YYEHHE JOJKHO CTPOMTHCS Ha 0Aa30BOM YPOBHE U
JNOCTYITHOM JUI1 YYEHUKOB Marepuane. OCHOBHOE BHHMMAHHE CIEIYET YHAEINTH
paszmeniaM, CBSI3aHHBIMH C IIOBTOPEHMEM MPOWJIECHHOIO MaTepuand, YBEJIWYUTH



KOJINYECTBO YIPAKHEHUNW U 3aJaHUM, CBSA3aHHBIX C IIPAKTUYECKOU AEATEIBHOCTBIO
00y4Jaromuxcs.

Heob6xoaumo nepecMOTpPETh COAEpIKAaHUE TEOPETUYECKOrO0 MaTepuana u
XapaKTep €ro H3J0KEHUs: TEOPETUUYECKUU MaTepHuall MPENnoAHOCUTh B MpOLECcCce
pelIeHus 3a7a4 U BBINOJHEHMS 3aJaHUIl HarJIAIHO-IPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3allOMMHAHMS CJIOKHBIX (DOPMYJ, PEIICHHS] HECTaHIAPTHBIX,
TPYAOEMKUX 3a1aHui. Psa TeM ciienyer udydaTh B O3HAKOMUTEIBHOM IUIAHE.

QdenepanpHas MporpaMma MPEJOCTABIAET aBTOpy padoyeil mporpammbl
cBOOOJy B paclpeieiecHu MaTepualia o 4eTBepTsaM (TpumecTtpam). Pacnpenenenue
BPEMEHU Ha M3y4YeHHUE TEM B T€UEHHE y4EeOHOTrO TojJia CAMOCTOSTENLHO ONpeaeseTCs
o0Opa3oBaTeIbHON OpraHu3aluel U 3aBUCUT OT OCOOEHHOCTEN IPyNIIbl 00yUYaIOIIUXCS
¢ 3IIP u ux oco6six 00pazoBaTeIbHBIX TOTPEOHOCTEH.

IlpumepHbie BHAbI JesATeJbHOCTH oOyvyawmmxcsa ¢ 3IIP, o0ycaoBiaeHHbIe
0cO0bIMH  00pa3oBaTeJIbHBIMM  NOTpPeOHOCTAMHM W ol0ecrne4HBaIOIINe
OCMBICJIEHHOE  OCBOEHHE  COJdep:KaHMH  0o0pa3oBaHMs MO  NpeaMeTy
«MaremaTuka»

Conepxxanue BUIIOB JesaTelbHOCTH oOydatomuxcs ¢ 3IIP ompepensiercs ux
0COOBIMU 00pa30BaTEIbLHBIMU MOTPEOHOCTSAMH. [[OMUMO HIUPOKO HCIOIB3YEMBIX B
DOAOII OO0 o6mux A1 Bcex 00yJaromuxcesi BU0B IEITSIIbHOCTH CJIENYET YCUIUTh
BU/JIbI JISATEIILHOCTH CielM(DUYHBIC 11 JAHHOW KaTerOpuu JeTel, 00ecIeunBaronue
OCMBICJICHHOE€ OCBOCHHE COJCpKaHUS OO0pa30BaHMS II0 TIPEAMETy: YCHUJICHUE
NPEAMETHO-MIPAKTUYECKON JEATEIbHOCTA C AaKTUBU3AIUEH CEHCOPHBIX CHUCTEM;
YepeOBaHUE BHUJOB JCATEIBHOCTH, 3aJICHCTBYIOIIMX pa3JIUYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHHUE MaTepuaa ¢ OOpPOM Ha aJrOPUTM; «IOIIATOBOCThH» B U3YYEHUU
Marepuana; HWCMHOJIb30BAaHUE JIOMOJHUTEILHON BHU3YaJIbHOM  OMOPHI  (CXEMBI,
mabJIOHbI, OIOpPHBIC TAOJMIIBI); PEUYEBOM OTYET O TIpollecce U Ppe3ybTare
NeATEeIIbHOCTH; BBITIOJIHEHUE CIEIUAIbHBIX 3a7aHui, 00eCIeUnBaIONUX KOPPEKIIUIO
perysanuy  y4eOHO-TT03HABATEIBHOM JCSATEILHOCTH M KOHTPOJIh COOCTBEHHOTO
pe3yJibTara.

denepanbHas TeMaTUYeCKass M TEPMUHOJOTHYECKasl JIEKCUKAa COOTBETCTBYET
®AOII O0O0.

Hns oOyuarommxcs ¢ 3IIP cymiecTBeHHBIM SBISIOTCS TPHUEMBI PabOTHI ¢
JEKCUYECKUM MaTepuajoM Io mpeamery. IlpoBoamrtcs crenwaibHas padoTa IIo
BBC/JICHUIO B aKTHBHBIN CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3ydaemble TEpMHUHBI BBOJATCS HAa IIOJMCEHCOPHOM OCHOBE, 00s3aTenbHA
BH3yaJIbHas TOJJICP)KKA, AITOPUTMBI PAOOTHI C ONpEICICHUEM, OITOPHBIC CXEMBbI JIJIs
aKTyaJIM3alliy TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepanbHbIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOIo o0I1Iero oOpa3oBaHusi y4yeOHbIM mpeameT «MaremaTuka
BXOJAUT B TNpeAMETHYI oOnacte «Marematuka U UH(MOpPMATHKa» U SIBISETCA



o0s3aTeNnbHBIM JUIsl u3ydeHud. B 5-9 knaccax yueOHblii mpeamer «MaTemaTuka»
TPAJIULIMOHHO M3YYaeTcsl B paMKax CIeAYIOIIHMX YYeOHbIX KypcoB: B 5-6 Kjaccax —
Kypca «Martematuka», B 7-9 kijaccax — KypcoB «Anredpa» (BKIIOYas 3JI€MEHTHI
CTaTUCTHUKUM WU TEOpUU BeposiTHocTel) u «l'eomerpusi». Hactosmel nporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN yueOHbIN Kypc «BeposSTHOCTh M CTATUCTUKAY.

OO6m1ee yncno 4acoB, PEKOMEHI0BAHHBIX JIJISl U3yUYEHUSI MaTeMaTUKH (0a30BbIii
YpOBEHB) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 JacoB B Hefento), B 6 kinacce — 170 gacoB (5 yacoB B HEAEIIO), B 7 Kilacce —
204 4gaca (6 gacoB B Heemr0), B 8 kinacce — 204 gaca (6 4acoB B Heeni0), B 9 Kiacce
— 204 gaca (6 yacoB B HEJICJIIO).

Iliianupyemble pe3yJbTaTbl OCBOEHUA YU4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

N3yyenne MaremMaTMKd Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs
HaIpaBJICHO Ha JIOCTHIKEHHE OOYYAIOIIMMUCS C HApPYIICHUEM 3PEHUS JTUYHOCTHBIX,
MeTarnpeaMETHBIX U TIPEIMETHBIX 00pa30BaTEIHbHBIX PE3Y/IBTATOB OCBOCHUS yUeOHOTO
npeaMeTa.

JINYHOCTHBIE Pe3yJbTAThI OCBOCHUS MPOrpaMMbl IO  MareMaTHKe
XapaKTEPU3YIOTCS:

NATPHUOTHYECKOE BOCIIUTAHUE:

IPOSBIICHHEM MHTEpECca K MPOLIJIOMY U HACTOSIIIIEMY POCCUIICKOI MaTEMaTUKH,
LHEHHOCTHBIM OTHOIIEHUEM K TOCTUKEHUSIM POCCUHMCKUX MAaTEMaTUKOB U POCCUUCKON
MaTEMaTUYECKOM LIKOJbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHUW B JAPYTHMX HayKax U
NPUKIIAIHBIX cepax;

rPa’KAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA U pean3allii ero
npaB, MPEICTABICHUEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJICHHH, MPOIENyp Tpa’kKJaHCKOTO o0OIIecTBa (HAmpUMEpP, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO JSTHYECKUX MpoOJeM, CBA3aHHBIX C
OPaKTUYECKUM NPUMEHEHUEM JOCTH)KEHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX IPUHLIUIIOB B AEATEIBHOCTU YYEHOTO;

TPYAOBOE BOCIIMTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3aj]ad
MaTe€MaTUYeCKOM HaMpaBICHHOCTH, OCO3HAHUEM BaXKHOCTHM MAaTreMaTH4ecKOro
oOpa3oBaHusl Ha TMPOTSHKEHUU BCEH JKU3HU IS YCHENIHOW TpodecCHOHaTbHON
JESTENPHOCTH M PAa3BUTHEM HEOOXOMUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBUIYAIBHONW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
Y4ETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

3CTEeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  SMOLIMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEIICHUM, pPaCCYKIECHUM, YMEHUIO BUJIEThH
MAaTeMaTH4YECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTAallUEX B JACATECIBHOCTH HA COBPEMEHHYK) CHUCTEMY HAyYHBIX
MpPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOALI U



oOIecTBa, IOHMMAHUEM MaTeMaTWYeCKOW HayKd Kak c@epbl YeJ0BEYCCKOM
JCSATCILHOCTH, 3TaloB ¢ Pa3BUTHS W 3HAYMMOCTH JJIS Pa3BUTHS I[MBHJIM3AIINH,
OBJIQJICHUEM S3bIKOM MaTeMaTUKH M MaTeMaTHUYeCKOW KyIbTypOH Kak CpPeICTBOM
MO3HAHWSI MHUpA, OBJIAJCHUEM NPOCTCHIIMMH HaBBIKAMH HCCIICI0BATEIBCKON
JCSATEILHOCTH;

¢pusuyeckoe BocMUTaHWE, (OPMHPOBAHHE KYJIbTYPbl 310POBbA M
IMOIMOHAIBLHOIO 0J1ATOMOIYy Y HsI:

TOTOBHOCTBIO TIPUMEHATH MaTeMaTHYeCKHUEe 3HaHWS B HHTEpecax CBOETo
37I0pOBbS,  BEICHUS  3I0pOBOT0  0o0pa3a  >Ku3HU  (3I0pOBOE  IHUTAHHE,
cOQTaHCUPOBAHHBIA  PEKUM  3aHATHH WM OTABIXA, perymsipHas Quandeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedICKCHH, MPU3HAHUEM CBOCTO MpaBa
Ha OIIMOKY M TaKOTO K€ TpaBa JPYroro 4eioBeKa;

IKOJIOTHYECKOE BOCTINTAHHUE:

OpHCHTAIMeH Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM JJIS pEIICHHS 3a]a4u B
00JTIaCTH COXPAHHOCTH OKPY’)KAIOIIEH Cpe/ibl, IUTAHUPOBAHHUS IMOCTYIKOB U OLEHKH MX
BO3MOJXKHBIX TOCJICJICTBUN ISl OKPYXKAIOIIeH Cpe/bl, OCO3HAHUEM IJI00aJIbHOTO
XapakTepa SKOJIOTHUECKHUX MPOOIeM | IyTeH UX PEIICHHUS;

aJanTanusi K W3MEHMIOIMUMCS YCJIOBHSIM COIHAJILHOW M TPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JCHCTBHUSAM B YCJIOBHSX HEOMNPEACIEHHOCTH, IMOBBIIICHHIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO JESTEIbHOCTh, B TOM YHCIIC
YMEHHUE YUUTHCS Yy APYTHX JHOICH, MPHOOpPETaTh B COBMECTHOM JEATSIIBHOCTH HOBBIC
3HAHUS, HABBIKK U KOMIICTECHIIMH U3 OTbITA JPYTHUX;

HEOOXOMMOCTBI0 B (OPMHPOBAHWU HOBBIX 3HAHHWWA, B TOM YHUCIIE
(GopMyaHpOBaTh UICH, TOHATHS, TUIOTE3bl 00 OOBEKTaX W SIBICHUSX, B TOM YHCJIC
paHee HE H3BECTHBIX, OCO3HABaTh JC(QUIUTBI COOCTBEHHBIX 3HAHUH |
KOMIIETEHTHOCTEH, TTAHUPOBATh CBOE Pa3BHUTHUE;

CMOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMiO,  BOCIHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATh
IPUHUMAeMble pPCIICHUST W JeHCTBUA, (OPMYIUPOBaTh M OIICHUBATh PHCKH W
MOCIICACTBHSI, POPMHUPOBATH OIIBIT.

MeTtanpeaMeTHbIe Pe3yJIbTAThI:

B pesynbprare ocBoeHHS MpOrpaMMbl IO MaréMaTHKE Ha YpOBHE OCHOBHOTO
oOmero oOpa3oBaHusi y OOyYarOIIeTOCs C  HapylIeHHEM 3peHHus  OyayT
c(hopMUPOBaHBI METANPEIMETHBIC PE3YJbTaThl, XapaKTCPU3YIOIIHECsS OBJIaJICHUEM

YHUBEPCAIbHBIMU MMO3HAaBaTECIbHBIMU JICUCTBUSIMU, YHUBEPCATbHBIMHU
KOMMYHUKAaTUBHBIMU JICCTBUSIMHA U YHUBEPCAJIBHBIMU PETYISTUBHBIMU ICHCTBUSIMH.

OsBJ1ageHune YHHUBEPCAJIbHBIMH y4eOHbIMHU NOo3HABaTeJbHBIMHU
JeCTBUSIMM

YCTAaHaBIUBaTh  NPUYUHHO-CIEACTBEHHbIE CBA3M B  XOAE  YCBOCHHS
MaTeMaTU4eCKOro MaTepuarna;

BBISIBIISITh I€(PUIMAT JAHHBIX, HEOOXOJUMBIX [IJIsi PEIICHUS MOCTaBICHHOMU
3a/1a4u;

C NOMOIIBIO YUUTElNsl BBIOMpPATh CHOCOO PEIICHUsT MaTeMaTHYeCKON 3ajiauu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PELICHUS );



MPUMEHSITh M TPeoOpa3oBbIBATH 3HAKM U CHUMBOJBI B XOJI€ pEUICHUS
MAaTEMaTHYECKHUX 3a]1a4;

YCTaHABIMBATh KCKOMOE U JAHHOE MPU PEIICHUN MAaTEMATUYECKOM 3a/1a4H;

MOHUMATh U HWHTEPIPETUPOBATH HMH(POPMAIUIO Pa3IUUYHBIX BUAOB U (opMm
MPEJICTABJICHUS;

WJUTIOCTPUPOBATH pellaeMble 3a/1a4u TpapuuecKuMu CXeMaMH;

3¢ ()EKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh NH(POPMALIHIO.

MMOHUMATh U UCIOIb30BaTh MaTeMaTHYECKUE CPEACTBA HATTISTHOCTH (TpaduKH,
quarpamMMbl, TaOJIUIBI, CXeMbl W Jp.) MJi WUIIOCTPAllUM, WHTEPIIPETaINH,
apryMeHTalluu.

OBjageHne  yYHHBEPCAJIBHBIMHM  Y4€OHBIMM  KOMMYHUKATHBHBIMH
AeCTBUAMM:

OpraHU30BBIBATh YYEOHOE COTPYJHHYECTBO M COBMECTHYIO JESITEIBHOCThH C
YUYUTEIEM U CBEPCTHUKAMU B IIPOIIECCE PEIICHUs 3a/1a4;

B3aMMOJICHCTBOBATh U HAXOJIUTh OOIIHE CTIOCOOBI paboThI; paboTaTh B TPYyIIIE:
HaxXOJIUTh OO0Ilee pelnieHne W pa3pemiaTth KOHQIMKTHI HA OCHOBE COTJIACOBAHUS
no3unuii W yuyéra  HMHTEPECOB;  CiymaTth  mapTtHEpa;  ¢GOpMYJIUPOBaTH,
apryMEHTUPOBATh U OTCTaNBATh CBOE MHEHHUE;

IPOTHO3UPOBATh BO3HMKHOBEHHE KOH(JIMKTOB MPU HAIMYUU Pa3HBIX TOYEK
3peHHsl W pa3pemath KOH(JIMKTHI HAa OCHOBE YuéTa MHTEPECOB U TO3UIUNA BCEX
YYaCTHUKOB;

apryMEHTHpPOBAaTh CBOIO MO3WLHMI0 W KOOPJIAWHHUPOBATH €€ C MO3ULHIMU
napTHEPOB B COTPYIAHUYECTBE IMPHU BBHIPAOOTKE OOIIETr0 penieHuss B COBMECTHOM
NEeATEIbHOCTH;

BBITMIOJHATH CBOIO YacTh pabOThHI, JOCTUTAaTh KAUYE€CTBEHHOI'O pe3yibTaTa U
KOOPJIMHUPOBATH CBOU JEUCTBUS C IPYTUMH YJIEHAMH KOMaH/IbI;

OILICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI TPOTYKT.

OBiaseHne yHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIsiTUBHBIMH AeCTBUAMU:

CTaBUThH 1IE€JH, BHIOMpATh W CO3/1aBaTh AJTOPUTMBI JJIS PEUICHUs Y4eOHBIX
MaTeMaTHYECKUX ITPoOIIeM;

IJIAHUPOBATh M OCYIIECTBILITH JEATENBHOCTh, HANPABICHHYK) Ha PELICHUE
3a71a4 UCCIIEI0BATENBCKOTO XapaKTepa.

dbopMynupoBaTh ¥ YAEPKUBATH Y4EOHYIO 3aJady, COCTABJISATh IUJIaH U
MOCJIEJOBATEIbHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3ily ¥ BHOCUTH HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJIMPOBATh  MPOIECC U  pe3yJbTaT y4yeOHOH  MaTeMaTUYECKOM
NEATENbHOCTH;

aJICKBaTHO OIICHWBATh TPABWJIBHOCTh WM ONIMOOYHOCTHh BBITIOJHEHUS
yaeOHOHM 3amaun, €€ OOBEKTHBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€
peLICHUS;

CIMYaTh CHOCOO ACHCTBUS U €ro pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C LEJbIO
00HapYyXKEHHUS OTKIOHEHUM M OTJIMYMH OT ATaJoHa.

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4u;



MOHUMATh MPUYUHBI, IO KOTOPBIM HE OBbUI JOCTUTHYT TpeOyeMBbI pe3ynbTaT
NEeSATENbHOCTH, ONPEAENATh MMO3UTUBHBIE M3MEHEHUS W HalpaBlIeHUs, TpeOyrolue
nanbHeuen padboThl;

PErylIupoBaTh CrIOCOO BBIPAKEHUS SIMOLIUH.

[IpenmeTHplE  pe3yabTarbl  OCBOEHHSI  MPOrpaMMbl [0  MaTeMaTHKe
MPE/ICTaBIEHbl MO TofaM OOy4YeHHUs B paMKax OTIENbHBIX YYEOHBIX KypcOB: B 5—6
KJlaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpay, «['eomerpus»,
«BeposTHOCTb U CTaTUCTHUKAY.



OEJIEPAJIBHASI PABOYAS ITPOTPAMMA YYUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBI

e usyyeHus y4eOHOro Kypca

[IpropuTeTHBIMU LIENIAMH O0YyUEHUSI MaTeMAaTHKE B 5—06 Kaccax sIBISIIOTCS:

" [pONOJKEHUE (POPMUPOBAHMSI OCHOBHBIX MAaTeMAaTUYECKUX TMOHATUNA (YUCIHO,
BEJIMYMHA, TeoMeTpuueckasi ¢urypa), 00eCrneurnBarIIMX MTPEEeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMaTUUECKOTo 00pa3oBaHusi 00y4JaroIIuXCs;

" pa3BUTUE HMHTEUIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH OOYyYaromuxcs C
HapylIeHUEM 3pEHHus, [O03HaBaTelbHOM AaKTHUBHOCTH, HCCIEI0BaTEIbCKUX
YMEHHM, UHTEepEeCca K U3YUYEHUI0 MATEMATUKU;

" [OABEACHHE OOydYaloIIMXCS C HAapYUIEHUEM 3pEHUs Ha JOCTYIHOM JJisi HUX
YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOIIEr0 MUPA;

* ¢opmupoBaHue (YHKIMOHAIHHOW MAaTeMaTH4YeCKOW TIpaMOTHOCTU: YMEHUS
pacno3HaBaTh MareMaTUYeCKUe OOBEKTHl B PEAbHBIX JKU3HEHHBIX CUTYaIUsX,
OPUMEHSITh OCBOCHHBIE YMEHHUS MJIs PEUICHUS MPaKTUKO-OPUEHTUPOBAHHBIX
3a/lay, MHTEPIPETHPOBATh IOJYUYEHHBIE PE3yJbTaTbl W OIICHUBaTh HUX Ha
COOTBETCTBUE MPAKTUYECKOM CUTyaIUu.

OcHOBHBIE JNHHHM COJAEpX aHUS Kypca MareMaTtuku B 5-6 Kijaccax —
apumeTHUecKas 1 TeoMeTpruecKasi, KOTOpble pa3BUBAIOTCA MapajuIeNIbHO, KaX/1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJJTHAKO, HE HE3aBUCUMO OJIHA OT APYToH, a B
TECHOM KOHTaKT€ U B3aUMOAECHCTBUM. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl ¥ OMUCATETHbHOM CTATUCTUKH.

N3yyenue apudmernueckoro mMarepuajiia HauMHAETCS CO CHCTEMATH3alluu U
pPa3BUTHA 3HAHUN O HATYpaJbHBIX YHUCJIAX, MOJYYECHHBIX B HauyajabHOU mmikose. [Ipu
TOM COBEPIICHCTBOBAHKME BBIYUCIUTEIBHON TEXHUKHM MU (HOPMUPOBAHHE HOBBIX
TEOPETUUYECKUX 3HAHWI COYETAETCS C Pa3BUTHEM BBIYUCIHUTENBHON KYJIbTYPHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHIINM MpUéMaM MPUKUIKH U OLIEHKU Pe3yJIbTaTOB
BbIUMCICHUN. M3yueHne HaTypajdbHBIX 4YHUCEI NpoJoJKaeTcss B 6  Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHSITUSMH TEOPUH JIETTUMOCTH.

Jpyroit KpymHbIN OJIOK B COAEpKaHUU apu(PMETUUECKON JIMHUHU — 3TO JIPOOH.
Hauano uzyueHnsi 0OBIKHOBEHHBIX M JECATHYHBIX Ipo0O€il OTHECEHO K 5 Kiaccy. DTo
IIEPBBIM 3Tall B OCBOCHHMM APOOEH, KOrJa INPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
uaesiMH, TOHATUSAMHU TeMbl. Ilpu 3ToM paccMoTpeHue OOBIKHOBEHHBIX ApoOel B
MIOJIHOM 00BEME MPEIIECTBYET U3YUEHUIO JECATUYHBIX IPOOEH, 4TO LENecoo0pa3HO
C TOYKH 3PEHUS JIOTUKHU HM3JI0KEHHUS YMCJIOBOM JIMHUM, KOTJA MpaBuia JEUCTBUN C
ACCSTUYHBIMUA JPOOSMU MOXKHO OOOCHOBaTh YK€ W3BECTHBIMH aJIrOpUTMaMHU
BBITMIOJTHEHUSI JCHCTBUI C OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JECATUYHBIMU
ApOOSIMH PacCUIMPUT BO3MOKHOCTH ISl TOHMMAHUSA OOYYarolIMMHCSA MPUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIlMCH MPU U3YYEHUU JAPYTUX MPEIMETOB U MPU MPAKTHUECKOM
ucnonp3oBanuu. K 6 kimaccy OTHECEH BTOpOM ATanm B MU3YYEHUU JpoOeid, e
IIPOUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHMsI M NpeoOpa3oBaHMs IpoOei,
OCBOCHUE  HOBBIX  BBIUHMCIHUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE TEXHHUKU
BBIYUCJICHUH, B TOM YMCJIE€ 3HAYEHUN BBIPAXKEHUMU, COJIepKaAIIUX U OOBIKHOBEHHbBIE, U



JECATUYHBIE JIPOOM, YCTAHOBJIEHUE CBSI3€M MEX]y HUMH, PACCMOTPEHUE MPUEMOB
penieHus 3aaa4 Ha 1poOu. B Havane 6 kiacca mpOMCXOJUT 3HAKOMCTBO C MOHATHEM
IIPOLIEHTA.

Oco0EHHOCThIO M3YUCHHUSI MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YUCET SIBIISCTCS
TO, YTO OHU TaKXE MOTYT pacCcMaTpuMBaTbCs B HECKOJBKO 3TamoB. B 6 kiacce B
Hauvajie u3ydeHus TeMbl «llonoXKUTENbHBIE U OTPULATEIIBHBIE YKCIIa» BBIACIACTCS
noarema «llenble yucnaa», B paMKax KOTOPOM 3HAKOMCTBO C OTPUIATEIbHBIMU
YUCIaMM W JICUCTBUSIMH C TOJOXHUTEIBHBIMU M OTPULATEIIBHBIMU YHUCIaMHU
IIPOUCXOJUT Ha OCHOBE COJEPIKATEIBHOrO MOAX0Ja. JTO IMO3BOJIIET HA JOCTYITHOM
YPOBHE IMO3HAKOMUTH YYalIUXCS MPAKTUYECKHU CO BCEMHU OCHOBHBIMHU MOHSITHUSIMU
TEMbl, B TOM YHWCJ€ WU C TMpaBWIaMH 3HAKOB TPHU BBHITIOJHEHUU apu(PMETHUECKUX
nevctBuil. M3ydeHuwe palMoOHaNbHBIX YHCENl Ha STOM HE 3aKOHYHUTCSA, a OyaeT
OPOJOJIKEHO B Kypce ajureOpbl 7 Kjiacca, YTO CTaHeT CIEAYIOIIHMM IPOXOJ0M BCeX
NPUHIMIIHAIBHBIX BOMPOCOB, TEM CaMbIM pa3JeieHUEe TPYAHOCTEH obserdaer
BOCHPUATHE MaTepuana, a pacrnpeereHrue BO BPEMEHH CIHOCOOCTBYET MPOYHOCTU
npruoOpeTaeMbIX HABBIKOB.

[Ipu oOydeHMU pelIeHHIO TEKCTOBBIX 3ajJa4 B 5—6 Kiaccax HCIOIb3YIOTCS
apudMeTHIeCKre MPUEMBI perieHus. TeKCTOBBIC 3a/jauu, pelraeMble IPU OTPadOTKe
BBIYMCIIUTENIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTpPUBAIOTCS 3aJayu CIEIYIOIIUX
BUJIOB: 3aJayd Ha JIBMKEHHWE, Ha 4YacTH, Ha TOKyNKH, Ha pabory u
IPOU3BOAUTEIBLHOCTh, Ha MPOLEHTHI, HA OTHOWIEHUS W mnpornopuuu. Kpome toro,
oOydaromuecs: 3HaKOMSTCS C MpUEMaMH pelIeHHs 3aj1ad 1nepedopoM BO3MOMKHBIX
BAapHAHTOB, ydyaTcsi paboTarh ¢ MHQOpMaluen, MpejcTaBieHHOW B (popme Talmuiy
WIN IUarpaMm.

B ®enepanbHoii  pabodeil mporpaMme TPEAYCMOTpPEHO (HOPMHUPOBAHHE
IPOIEEBTUYECKUX aNreOpandecKux MnpeacTaBieHnil. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTM OT MaTEMAaTUYECKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO.
bykBeHHasi CUMBOJIMKA IIUPOKO HCIIOJIB3YETCS MPEXKIE BCEro IS 3aluCH OOIIUX
YTBEPXKICHUH U TMpeUIoKeHud, GopMysn, B YaCTHOCTH JUIsl  BBIYHMCICHUS
F€OMETPUYECKUX BEJIMYUH, B KAUYECTBE «3aMECTUTENISD) YHUCIA.

B kypce «Martematukn» 5—6 KiaccoB MpeACTaBI€HA HArJsiHAs T€OMETpUs,
HalpaBJICHHAasT Ha  pa3BUTHE OOPA3HOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHMs, H300pa3UTENbHBIX yMEHUH. OTO BaXHBIM JTam B H3yYEHUU
F€OMETPUH, KOTOPBIA OCYLIECTBISICTCS HA HArSIHO-NPAKTUYECKOM YPOBHE,
ONMMpAETCs Ha HANIAIHO-00pa3HOe MbINUIeHHe oOydwaronuxcs. boinbmas poib
OTBOAUTCS NMPAKTUYECKON IEATEIBHOCTH, OIBITY, 3KCIIEPUMEHTY, MOJCIUPOBAHUIO.
OOyuaronuecs 3HAKOMSITCA C TEOMETPUYECKHMMHU (UrypaMu Ha IIJIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTCUITMMU KOH(MUTYypalUsIMH, ydaTcs W300pakaTb UX Ha
HEJIMHOBAHHOW M KjeTdyaTold Oymare, paccMaTpUBAIOT UX MPOCTEMIlne CBOICcTBA. B
MPOIIECCe M3YUYEHHMS HArJISIAHON T€OMETPUM 3HAHMS, MOIYyYEHHbIE 00Yy4YarolUMUCS B
Ha4aJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCSA U PACIIUPSIFOTCSL.



MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yyeOHOMY IUIaHy B 5—6 Kjaccax HM3y4yaeTcsi MHTErpPUPOBAHHBIN
npeamer «MaTemaTuka», KOTOpBIM BKIIIOYAeT apU(PMETUUYECKUd MaTepuan Hu
HarJIAIHYI0O TEOMETPHIO, a TakKKe MpPONEAEBTUUYECKUE CBEICHHUS U3 alreopsl,
AJIIEMEHTHI JIOTUKU U Hayalla OUCATEeIbHOW CTATUCTUKH.

VY4eOHbIN MIIaH HAa U3yYyeHHE MAaTEMAaTUKU B 5—6 Kjlaccax OTBOJUT HE MeHee 5
y4eOHBIX YacOB B HENEIIO0 B TEUEHHUE KaXJ0ro roga oOydeHus, Bcero He meHee 340
y4eOHBIX YacoB.

COJIEP’)KAHUE YYEBHOI'O KYPCA «MATEMATHUKA» (ITO TOJIAM
OBYYEHUST)

S KUIACC

HartypanbHble 4ucIa U HYJIb

Harypanpnoe uwmcio. Psg nHatypanenbix umcen. Yuciao 0. MzoOpaxenue
HaTypaJbHbBIX YUCEN TOYKAMU Ha KOOPAMHATHOW (YMCIIOBOM) MPSAMOIA.

[To3unmonHas cucteMa cuucieHud. *Pumckas HyMmepalus Kak Mpumep
HEMO3UIIMOHHOM CUCTEMBI cuncieHus ™!, JlecaTnunas cucteMa CUMCIICHMS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYPAIbHBIX YUCEI C HYJEM.
Crnioco0bl cpaBHeHus. OKpyTieHUE HATYpadbHBIX YHUCEIL.

CroxeHue HaTypaJIbHBIX YHCEIN; CBOWCTBO HYJS IMPHU CIOXKEHUU. BbluntaHue
Kak JeicTBHUEe, OOpaTHOE CIIOXKEHHUIO0. YMHOKEHHE HATypajbHBIX YMCEI; CBOMCTBa
HYJIS ¥ €UHUIBI IPU YMHOXKEHUU. JlelieHne Kak JeicTBre, 00paTHOE YMHOKEHHIO.
KoMnonentsl  gelcTBuM, CBA3b  MEXAy HuMHU. lIpoBepka  pe3ynbrara
apupmeTrnueckoro aeiictBus. IlepemecTuTenIbHOE H  COYETATEIBHOE CBOMCTBA
(3aKOHBI) CJOXKEHUS U YMHOXEHUSA, *paclnpeleMTeIbHOEe CBOMCTBO (3aKOH)
YMHOKEHUS *.

Hcnonb3oBanue OyKB Juisi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(PpMETUUECKUX JTCHCTBUM.

*JlemuTenu W KpaTHbIE 4ucaa™, pas3nokeHue Ha MHoxuTenu. IIpocteie u
coctaBHble yncia. *[IpusHaku nenumoctu Ha 2, 5, 10, 3, 9%, JlenieHue ¢ 0OCTaTKOM.

Crenenb C HaTypalbHBIM I[IOKa3aTelieM. 3allCh YWCIAa B BHIE CYMMBbI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpaxkeHHe. DBpluncieHne 3HAYEHUW YHMCIOBBIX BBIPAXKECHUN;
MOPSAIOK  BBINOJIHEHUA  JeWcTBUM.  Mcmombp3oBaHWE  NpU  BBIYMCICHUAX
MEPEMECTUTEIIBHOTO U COYETATENIbHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHUS,
*pacrpenenTENLHOrO CBOMCTBA YMHOXKEHUS *.

JApodu

IIpencraBmenne o JOpoOW Kak CIOCOOE 3amMCH  YacTH  BEIWYUHEL.
OO6bikHOBeHHBIE apoOu. [IpaBuibHbIE U HempaBuwiIbHBIE IpoOu. CmemnianHas JapoOb;
MpEeACTaBICHUE CMEIIAaHHOW ApoOM B BUJE HENPABWIBHOW JIpoOM U BBIJIECICHUE

! SHCCL n gajce * *0003HAYEHBI TEMbI, U3YUYCHUEC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIIbLHOM ILJIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



LEJIOM YacTW Yucia U3 HEempaBWIbHOM apoOu. M3o0paxenue apodeil Toukamu Ha
yuciaoBoi mpsiMoit. OcHOBHOE cBOMCTBO npoou. *Cokpaiienue apodeit. [IpuBenenue
IpoOu K HOBOMY 3HaMeHaTesto *. CpaBHeHUE IpoOeil.

CrnoxxeHue U BblYMTaHUE JpoOel. YMHOXKEHUE U AeleHHe ApoOeil; B3auMHO-
oOpatHbie 1pobu. *HaxoxkieHne yacTH 1eJIoro U LEJIoro MO €ro YacTH *.

Hecatuunas 3anuchk apoOeid. IlpeacrtaBienue aecaTUYHON ApoOU B BHJE
0OBIKHOBEHHOU. M300paxeHune necaTUYHbIX ApoOeil TOUYKaMU Ha YMCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTndyeckue JEUCTBUA € JECATHYHBIMU JpoOsimu. *OkpyrieHue
JECATUYHBIX Ipo0Oeii™.

Pemienune TeKcTOBBIX 32124

Pemenune TekcTOBBIX 3amad  apupMeTHyecKUM  crnocoboM.  *Pemienue
JOrMYecKux 3aaad. PemieHuwe 3amay mepedOpoOM BCEX BO3MOMKHBIX BapUaHTOB ™.
Hcnonb3oBaHue npu penieHuu 3aa4 TaOIuI U CXEM.

Pemenue 3amau, coaep)kaluux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI:
CKOPOCTb, BpEMsl, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh. ENMHUIIBI U3MEPEHMUS:
Macchl, 00bEMa, LIEHBI; PACCTOSHUSA, BPEMEHH, CKOPOCTH. CBs3b MEXIy €IUHUIIAMU
U3MEPEHUS KaKI0U BEJIMUUHBI.

Pemenue ocHOBHBIX 33124 Ha JpOoOH.

[IpencraBiienre JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX JUATPAMM.

Harnsignas reomerpust

Harnanuele mnpencrtaBieHuss o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIy4, yroj, JOMaHas, MHOTOYTOJbHHUK, OKPYXHOCTb, Kpyr. Yroia. [Ipsamoi,
OCTpBIH, TYNIOW U pa3BEPHYTHIE YIJIBL.

JInuHa oTpe3ka, METPUYECKUE €OUHULBI JJIUHBL. [[ITMHa JOMaHOMW, MEepUMETP
MHOTOyrojibHuKa. I3MepeHre u nocTpoeHue yrioB ¢ MOMONIbI0 TPAHCIIOPTHUPA.

Harnsansele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
IPSAMOYTOJIBHUK, KBaJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE puryp *.

N3o0paxenue ¢uryp, B ToM uucie Ha kietdatod Oymare. *[loctpoeHume
KoH(Urypanuii U3 vacTedl mpsAMOH, OKPY>XKHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare*. Mcnonbp30BaHne CBOMCTB CTOPOH U YTJIOB MPSMOYTOJIBHUKA, KBaApaTa.

[Inomane MOpPAMOYTOJbHMKA M  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCle (UTyp, MU300paKEHHBIX HA KJIET4aTON Oymare.
Enuuunel uamepeHus miomaim.

*Harnsgaple nmpecTaBiaeHus: O MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOTbHBIN
napasuiesienunes, KyO, MHOT'OTPaHHUKH. N3o6pakenne MPOCTEUIINX
MHOrorpaHHukoB. Pa3épTtkum kyba wu mnapamenenunena. CoznaHue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, TNIACTHIIMHA | JIp. ) *.

*O0BEM MPSAMOYTOJBHOTO Tapayienenunena, kyba. EmnuHunbl m3MepeHus
o0BEma ™.

6 KIIACC

HartypaabHble yucia
ApudmeTnyeckre ACHUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMU UHCIIAMH.



YucnioBble BbIpaKE€HUs, MOPSAOK AEHCTBHM, NCIIOJIb30BaHUE CKOOOK. Mcnonb3oBanue
IIPU BBIYHCICHUSAX IEPEMECTUTEIBHOTO M COYETATEIBHOTO CBOWCTB CIIOKEHHS H
YMHOXEHUSA,  *pacHpenesInTeIbHOTO  CBOMCTBA  yMHOXKeHUA.®*  OKpyryieHue
HaTypaJbHBIX YUCEIL.

JlenuTenu M KpaTHbIE yucia; *HauOOIBIIMN OOIIMI JAeIUTENh U HAaUMEHbBIIIEEe
oOuree kpaTHoe. [lenuMocTh CyMMBI U Ipou3BeeHus *. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEeHHasi ApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpalleHHE IpoOeil.
CpaBHeHue U ynopsiounBaHue aApodOeil. Pemenue 3agay Ha HaXOXACHHE YAaCTH OT
LEeJOro M UEeJoro mo ero 4vactv. JIpoOHOe 4YHCIO Kak pe3ylbTaT JeeHHs.
[IpencraBienue AecATUYHON APoOH B BUJE OOBIKHOBEHHOH NpoOU U BO3MOKHOCTH
npeACTaBiIeHUs OOBIKHOBEHHON ApoOM B BUJE NECITUYHON. JlecsTuuHbIe ApOoOU U
MeTpudecKkasi cuctemMa Mep. ApudmeTrndeckue NEeUCTBUS U YKMCIIOBBIE BBIPAKECHHS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMHU.

OtHomienue. /[lenenue B AaHHOM oOTHomeHUHM. *Macmrad*, mpomnopius.
[IpumeHeHne mponopIuii Npu pelieHuyr 3a1ad.

[TonsTue npoueHTa. BeiuncieHrne NpoieHTa OT BEIMYUHBI U BEJIUYUHBI 10 €€
NpOIICHTY. BhIpakeHHe NPOIEHTOB NECATUYHBIMU ApoOsMu. Permenue 3amad Ha
HPOIEHTHI. BhIpakeHNE OTHOILICHUS BEJIMYMH B ITPOIICHTAX.

IHonoxuTeabHbIE H OTPULATEIbHbIE YHCIA

[TonoxutenpHble W OTpHULATENbHBIE uMcna. Llenple yncna. *Monynb uucia,
reoMeTpuuecKass HMHTeprpeTanus Moayis uucna*. HM3o0pakeHue uwucen Ha
KOOPAWHATHOM NpsiMON. *UuCIIOBbIE MPOMEKYTKH *.

CpaBHeHue umncen. ApudmeTuueckue JEWCTBUS C TOJOXKUTEIBHBIMH U
OTPULIATEILHBIMU YHCIIAMH.

[IpssMoyToOfibHAsE cucTeMa KOOPJIMHAT Ha IJIOCKOCTU. KoopAauHAThl TOUKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoeHne Todek M QUTyp Ha KOOPJIWHATHOMN
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Tpumenenue OyKB JUIs 3aITUCH MATEMAaTHUYECKUX BBIPAKCHUN U TIPEIOKCHHM.
CpotictBa apupmMeTnueckux AeHCTBUN. *ByKBeHHBIE BBIPAKEHHUS W YHUCIOBBIC
MIOJACTAaHOBKU.*™ DyKBEHHBIC paBEHCTBA, HAXOXKJICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl; GOpPMYIEI IEPUMETPA U IUIOMIAINA MPSMOYTOJIbHIKA, KBaapara, *00béMa
napajjiesienunena u kyoa®*.

Pemienne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amad  apudMeThdeckuMm  crmocobom.  *Pemienue
JOoTUYecKuXx 3ajay. Pemenue 3a1a4 nepedopoM BCceX BOZMOKHBIX BApUAHTOB. *

Pemenne 3amaud, coaepammx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYWHBI:
CKOPOCTb, BPEMs, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEIBLHOCTD,
BpeMsi, 00bEéM paboThl. EQuHUIIBI MU3MEpPEHHs: MAacChl, CTOMMOCTH; PAacCCTOSHUS,
BPEMEHHU, CKOPOCTH. CBA3b MEXAY €AUHUIIAMHA U3MEPEHUS KAXKIOW BEJTUYNHBL.

Pemenne 3amay, CBI3aHHBIX C OTHOLIEHUEM, MPONOPIHUOHAIBHOCTHIO BEJIMYHH,
MPOIIEHTaAMU;, PEIlIEHHE OCHOBHBIX 33J1a4 Ha IpOOU U MPOLIECHTHI.

*O11eHKa ¥ NPUKUJKA, OKPYTIICHUE pe3ysbTaTa *.

*CocTaBieHre OyKBEHHBIX BBIPAKEHHI MO YCIOBUIO 3a/1auu *.



[IpencraBieHne OaHHBIX C MOMOMIbIO Ta0muu W jauarpamm. CronOuaTeie
JarpamMMBbl: YTEHUE U ITOCTPOCHUE. UTEHNE KPYTOBBIX THATPAMM.

Harnsanas reomerpus

Harnanuele npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpPE30K, JIy4, YroJ, JIOMaHas, MHOTOYI'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

*B3anMHOE pPacHoNOKEHHE JABYX NPSAMBIX Ha IUIOCKOCTH, IapajuleiibHbIC
IpsIMbIE, TEPIECHIUKYJIApHBIE MpsMble ™. I3MepeHne paccTOSIHUN: MEXIYy IBYMs
TOYKaMH, OT TOYKH A0 NMPAMOM; JJINHA MaplIpyTa Ha KBaAPATHOU CETKE.

N3mepeHne MW MOCTPOEHUE YIJIOB C I[OMOULIBIO TpaHCHOpTUpa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, PSAMOYTOJIBHBIM, TYHOYTOJIbHBIM;
paBHOOEIPEHHBIH, PABHOCTOPOHHUH. YeThIpEXYTrOabHUK, IIPUMEPHI
YETBIPEXYTOJABHUKOB. [IpsIMOYroapHUK, KBAaJpaT: UCIOIB30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHaneil. *M3o0pakeHne TreoMeTpuyecKuX (QUryp Ha HEIMHOBAHHOU
Oymare C UCIOJIb30BAaHUEM LHUPKYJS, JHMHEHKH, YroibHUKA, TpaHcrmopTupa ™.
[locTpoenus Ha kieT4yaTon Oymare.

[lepumetp MHOroyrojpHuka. IloHdarue mmomanu QUrypbl;  EIUHUIBI
u3Mepenus riomanan. [pubnmxénnoe uamepenue mionaau Guryp, B TOM 4uciie Ha
KkBajpaTHO ceTke.* [lpubmmkEHHOE H3MEpeHUE UIMHBI OKPYXHOCTH, IUIOUIAJH
Kpyra*.

*CuMMeTpHsl: LEHTpaJibHAs, OCEBas U 3epKajibHass cuMmmeTpuu. [loctpoenue
CUMMETPHUYHBIX QUryp *.

*HarnsaHbie IIPEICTABICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajuienienumnesn;, Ky0, Npu3Ma, NHUpaMuja, KOHYC, UWIMHApP, Imap U cdepa.
N3o06paxkenne mnpocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3zBEPTOK MHOTOTPAHHUKOB,
mHIpa U Konyca. Co3gaHue Mojerneil MpocTpaHCTBEHHBIX (uryp (u3 Oymarw,
IPOBOJIOKH, IJIACTWJIMHA U JI.).

[lonsitue oOwnEMa; emuuulbl u3MepeHUs: o0bEMa. OOBEM MNPSAMOYTOIBHOTO
napajuiesienurneaa, Kyoa*.

IVNTAHUPYEMBIE ITPEAMETHBIE PE3VYJIbTATBI OCBOEHNA [TPOT'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKAY.

OcBoenne yueOHOro Kypca «Maremarrnka» B 5—6 Kiaccax OCHOBHOM HIKOJIBI
JOJKHO 00ecTeunBaTh MOCTIDKEHHUE CIEAYIONUX TMPEIMETHBIX 00pa30BaTeIbHBIX
pPE3YyIAbTATOB:

5 KUIIACC

Yucsa 1 BBIYUCICHUSA

OpueHTUpOBaTbCSI B TMOHATUSIX W ONEpUpPOBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMH, CBSI3aHHBIMH C HATypaJlbHbIMM 4YHUCJIaMH, OOBIKHOBEHHBIMU U
NECATUYHBIMU IPOOSIMHU.

CpaBHuBaTh U YHNOPSJOYMBATHL HATypajbHblE YMHCIA, CpPAaBHUBAaTh B
MPOCTEHIIINX CITy4asiX OOBIKHOBEHHbBIE APOOHU, AECATUIHBIC APOOH.

CooTHOCUTH, ~ TOYUKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsaAMOM ¢



COOTBETCTBYIOIIMM €M YHMCIOM M H300pakaTb HATypajbHbIE YHUCIa TOYKAMU Ha
KOOPAUHATHOM (YUCIIOBOM) MPSMOM.

BeimonHATe  apudmeTnueckue ACHCTBUS C HATYpPAJbHBIMHU YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIUX CIIydasiX.

BbInosIHAT IPOBEPKY, MPUKHUJIKY PE3YIIbTaTa BBIYUCICHUI.

OKpyIJISATh HaTypaJIbHBIC YUCJIA.

Pelmenne TeKCTOBBIX 32124

PemaTte TekcTOBBIE 3a7auM apU(PMETUYECKUM CHOCOOOM U C IOMOILBIO
OpPraHM30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BapuUaHTOB (IIpU
HEOOXOJIMMOCTH C HaNPaBJIAIONIEH MTOMOIIBIO).

Pemate 3amaum, cojaepiamie 3aBHCHUMOCTH, CBSI3bIBAIOLME BEJIIMYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJUYECTBO, CTOMMOCTb (MPU HEOOXOIUMOCTH C
UCIOJIb30BAaHUEM CIPABOYHON MHPOPMALIHH).

Hcnonb3oBaTh KpaTKUE 3aMKMCH, CXEMbl, TaOIUIIbI, 0003HAYECHUS MIPU PEIICHUU
3a/1ay.

[Tonb30BaTbcs OCHOBHBIMU €IUHUIIAMHU U3MEPEHUS: IIEHbI, MAaCChl; PACCTOSHMUA,
BPEMEHH, CKOPOCTH; BBIpakaThb OJHHM EAWHUIIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEOOXOJIMMOCTH C ONOPOM Ha CIIPABOYHYIO HH(OPMAIHIO).

W3Bnekats uHGOpMAIUIO, TPEICTABICHHYIO B TalOnuIEe, Ha CToid4yaroi
auarpaMMe, MHTEpPIPETUPOBATh MPEICTAaBICHHbIE JaHHBIC, MCIOJb30BAaTh JaHHbBIC
IIPU PELLICHUH 3a]1a4.

Harnsignas reomerpus

[Tonbp30BaThCs TEOMETPUUECKUMH TMOHATUSAMM: TOUKA, HpsMas, OTPE30K, JydY,
yroJ, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMeEpsl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEoUmMX Qopmy
U3YYCHHBIX T€OMETPUIECKUX PUTyD.

Hcnonb3oBaTh TEPMUHOJOTHIO, TP HEOOXOJUMOCTH IO BU3YaJbHOM OTOpeE,
CBA3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYI'OJIbHHUKAaMH: YTOJl, BEpIIMHA,
CTOpPOHA, TUAroHalb; C OKPYKHOCTBIO: paAnuyC, TUAMETP, LIEHTP.

N300pakath W3y4YeHHBIE TEOMETpUYECKHE (UTYpbl Ha HEIWHOBAHHON W
KJIETYaTOM Oymare ¢ MOMOIIBIO HUPKYJIS U JIMHEHKH (TI0CIe COBMECTHOIO aHAIN3A).

HaxoauTe MJIMHBI OTPE3KOB HENOCPENCTBEHHBIM H3MEPEHHEM C ITOMOILBIO
JUHENKH, CTPOUTH OTPE3KU 3aJaHHOM JUIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcnosp30BaTh CBOMCTBAa CTOPOH M YIVIOB IIPSIMOYI'OJIBHHUKA, KBajapaTa JUisl UX
MIOCTPOEHMS, BBIYUCICHUS TUIOAAN U [IEpUMETpA.

Beruucnates mepuMeTp ©W IUIONIAAbL KBajapaTa, MNPSMOYTOJbHUKA, GUTYp,
COCTaBJICHHBIX W3 NPSIMOYIOJBHUKOB, B TOM 4HcCIe (QUryp, H300paXEHHBIX Ha
KJIET4aTOM Oymare.

ITosb30BaTBCS OCHOBHBIMHU METPUYECKMMHU E€AVMHHUIIAMU H3MEPEHUS JJINHBI,
IUIOLIAAM; BbIpAXKaTh OJHU €IMHMIIBI BEJIMYMHBI Yyepe3 Apyrue (Ipu He0OXOAUMOCTH
C OMOPOH Ha CIPABOYHYIO UHPOPMAIIHIO).

PacnioznaBate  mapamienenunesn, KyO, HCIONb30BaThb  TEPMHUHOJOTHIO:
BEpIIMHA, peOpO I'paHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS NapajulelienuIeia, Kyoa.

Boruucnsate 00bEM KybOa, mapajuiesnenuneza Mo 3aJaHHbIM HM3MEpPEHUsM (C



OMOpON Ha AIrOPUTM Y4YEOHBIX IEHUCTBUM), MOJB30BATHCS €IUHHUIIAMU U3MEPEHUS
o0BEMa.

Pemare HecnoXkHBIE 3aJaud HA U3MEPEHUE TE€OMETPUYECKUX BEIMYUH B
MPAKTUYECKUX CUTyaluaxX (mpu HE0OOXOAUMOCTHU C BU3YaIbHOM OMOpoil).

6 KIIACC

Yucia v BBIYUCJICHU S

OpueHTUpOBaTbCSI B TMOHATUSAX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
TEPMUHAMH, CBS3aHHBIMU C Pa3IMYHBIMUA BUJAMU YUCEI M CIOCOOAMH MX 3allUCH,
NEePEXOUTh (€CIU ATO BO3MOXKHO) OT OJ{HOM (hOPMBI 3aMUCH YUCIIA K IPYTOH.

CpaBHUBATh U YNOPSJOYMBATH 1ETbIC YMCIIA, OOBIKHOBEHHBIC U JICCSITUYHbBIC
poOu, CpaBHUBAThH YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BrinonusaTe apudmMeTrueckue NeMCTBUS C HATYPaJbHBIMU U 1IEJIBIMUA YHUCIIAMH,
OOBIKHOBEHHBIMU U JICCATUYHBIMHU JIPOOSIMH, TOJOKUTEIHHBIMU U OTPHUIIATEILHBIMU
YUCIIaMHU.

BrruncnsaTh 3HaUCHHS YUCTIOBBIX BBIPAKEHUHN, BBIMOIHSATH TIPUKUJIKY U OIEHKY
pe3yibTaTta BBIUYMUCICHHM; BBITIOJHATH MPEOOpa30BaHMs YHCIIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUIA.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW MPAMON C COOTBETCTBYIOUIUM €
YHCJIOM U M300pakaTh YKMCIia TOYKAMU Ha KOOPAMHATHON MPSIMOM, HAXOJUTh MOIYJb
qucia.

COOTHOCUTH TOYKH B IPSIMOYTOJBHOM CHCTEME KOOPAMHAT C KOOpAMHATaMU
3TOU TOYKH.

OxkpyrasTh LeNble 4YMclia U JecATUYHbIe aApodu (Mo o0pasiy), HaXOAWTh
IPUOJIMKCHHS YHCET.

YucsioBble M OyKBEHHbIE BbIPAKEHUS

OpueHTHpOBaTbCA B TOHATHSIX U ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMHUHAMH, CBSI3aHHBIMH C 3aMMCHIO CTENEHU YHUCIIAa, HAXOAUTh KBaApaT M KyO
YyluCia, BBIYMCISATH 3HAYEHHUS MPOCTEHIIMX YKCIOBBIX BBIPAXKEHUH, COAEpPIKAIINUX
CTEIICHHU.

[Tonp3oBaThCs TpHU3HAKAMH JETUMOCTH (IIPH HEOOXOAMMOCTH C OTMOPON Ha
aJrOpPUTM IpaBUJia), PaCKIIabIBaTh HATYpAJIbHbIE YKCIIA HA IPOCTHIE MHOXKHUTEIH.

*Tlonp30BaThCst MAacIITAOOM *, COCTABISATh MPOMOPIMU U OTHOILICHHSL.

Hcnonb3oBaTh OYKBBI AJis1 0003HAYEHUSI YKCET MPHU 3aIUCH MATEeMAaTHUYECKHX
BBIDAKCHUM, HAXOAUTh 3HAYCHHWS OyKBEHHBIX  BBIPAKCHHH,  OCYIIECTBIISS
HEO0OXOIMMbIE TIOJICTAHOBKH M TIpeoOpa3oBaHuUs (C OMOPOW Ha aNTOPUTM y4eOHBIX
TEUCTBUN).

Haxonuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 3a/1a4

PemaTe MHOTONIATOBBIE TEKCTOBBIC 3a/aud apU(PMETHYECKUM CIIOCOOOM C
ONOpPOM Ha BOMPOCHBIN MIIAH.

Pemats MPOCTEUIIINE 3a71a4H, CBSI3aHHBIE c OTHOLLICHUEM,
MPONOPIHUOHAILHOCTIO BEJIMYMH, MPOLIEHTAMU; PellaTh TPU OCHOBHBIC 3aJlaud Ha
JpOOU U TIPOICHTHI.



Pemate 3anmaum, conep:Kaliue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI:
CKOPOCTb, BpeMms, paccTosiHUE, 1LIEHa, KOJMYECTBO, CTOUMOCTB;
MIPOU3BOJUTENBHOCTh, BpeMs, 00bEMa paldOThl, HCMNONB3YS apUPMETUUYECKUE
NEUCTBUS,  OLIEHKY, MNPUKUIKY;  I[OJb30BAaThCA  €AUHULAMU  U3MEpPEHUs
COOTBETCTBYIOLIMX BEJIUYHH.

CocTaBisaTh OyKBEHHbIE BBIPAXKEHUS 10 YCJIOBHIO 33/1a4 MOCJIE COBMECTHOTO
aHau3a.

N3Bnekars uHOpManuio, MPEJACTABICHHYIO B TaliuIax, Ha JIUHEHHOMH,
CTOJOYATONM WM KPYroBOW JAWarpaMMax, HHTEPHpPETUPOBATh MpEICTaBICHHbIC
JaHHBIE; UCTIOIB30BATh JAHHBIC NPU PEIICHUHU 3a/a4.

[IpencraBnars nHGOPMAIMIO C MTOMOIIBIO TAOJHII, JUHEHHONW M CTOIOYATON
IUarpaMm.

Haruasanas reomerpust

[IpuBoauTh mNpUMeEpbl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEUUX (QopMmy
U3YYCHHBIX T'€OMETPUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYP, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkath ¢ MOMOIIBIO UPKYJIS, TMHEHKH, TPAHCTIOPTHUPA HA HETMHOBAHHOM
M KIeTyarod Oymare H3ydyeHHble IUIOCKHME TeoMeTpuueckue (Gurypol u
KOH(UTypalui, CHMMETPUYHbIE (PUTYPHI.

HNmerp mnpeacTaBieHHME O TEOMETPUYECKUX TOHATHUSX: PABEHCTBO (QUTYD,
CUMMETPUSI, OCb CAMMETPHUH, LEHTP CUMMETPHH.

HaxonuThe BEIMYMHBI YTJIOB UBMEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJbl 3aJJaHHOM BEJIMYMHBI, MOJIb30BATHCS MPU PEIICHUU 3a4ad IpajyCHONW MeEpoi
YIJI0B; Paclio3HaBaTh Ha YEPTEkKAX OCTPBIN, MPSMOU, Pa3BEPHYTHIN U TYNOM YTJIbI.

BeluncnsaTte [OMHY JOMaHOM, NEPUMETP MHOIOYIOJIbHUKA, TOJIb30BaThCA
€IUHULIAaMH U3MEPEHUS JJIMHBI, BBIPa)KaTh OJIHU €IMHUIBI U3MEPEHHUS JJIMHBI YEpE3
IpyTHeE.

HaxonuTh, ncnonp3ys 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMS
TOYKaMH, OT TOUKH A0 MPSAMOMU, IJIMHY MyTH Ha KBaAPATHOW CETKE.

Boruncnars  mimomans  (GUryp, COCTaBIEHHBIX U3  MPSIMOYTOJBHUKOB,
UCII0JIB30BaTh pa3OMeHNEe Ha MPSMOYTOJIbHUKU, Ha PaBHbIE (UIYpHI, JOCTpauBaHUE
70 MPSIMOYTOJIBHUKA; MOJb30BATHCSI OCHOBHBIMHU €IMHHULIAMH H3MEPEHMS IUIOIIAJIN;
BBIPAJKaTh OJHU €JUHULBI U3MEPEHHUS IIOAAU Yepe3 Apyrue (Ipu HeoOXO0IUMOCTH
C OIOPOI Ha CIIPaBOYHYIO HH(OPMALIUIO).

Pacno3HaBaTh Ha MOAENAX W HM300pPAKEHUAX MUPAMHIY, KOHYC, LMIUHIP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxaTh Ha KiIeT4aTOl Oymare npsiMOYTOJIbHBIN apajuieenune.

Bberuuciare 00b€M IPSIMOYTOJBHOIO MNapajuiefenuneaa, Kyoa, MoJib30BaThCs
OCHOBHBIMHU €IMHUIIAMHU U3MEpeHHs] 00bEMA; BbIpaXaTh OJHU €AMHHIIBI U3MEPEHUS
o0BéMa yepe3 apyrue (C ormopo Ha CIIPaBOYHYIO HH(OPMAITHIO).

PemaTte HecnoXHBIE 3aaud HAa HAXOXKJIECHHE TIE€OMETPUYECKUX BEIMYHMH B
MPAKTUYECKUX CUTyalUsIX (TP HEOOXOJUMOCTHU C BU3YyaJIbHON OMOPOHL).



POEAEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
e udyyeHus y4eOHOro Kypca

Anrebpa sBIsieTCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOW IIIKOJIBI: OHA
obecrnieurBaeT W3y4YCHHE APYTUX AUCIUIUIMH, KaK €CTEeCTBEHHOHAy4YHOro, TaK H
T'YMaHUTapHOTO IUKJIOB, €€ OCBOEHHUE HEOOXOJIMMO AJIA MPOJIOJKEHUsST 00pa3oBaHus
U B NOBCEAHEBHOM >ku3HU. Pa3BuThe y 0OydaromMXCs HAyYHBIX MPEACTABICHUN O
MPOUCXOXKACHUN
U CYIIHOCTH alreOpanvecKux aOCTpakiuii, croco0e OTpakKeHUsT MaTeMaTHYeCKOU
HAyKOW SIBJIEHUM W TPOILIECCOB B MPUPOJIE M OOUIECTBE, POJIU MATEMaTUYECKOTO
MOJICJIMPOBAHMS B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PCHHS U KAaueCTB MBINLJICHUS, HEOOXOAUMBIX JJIsI aJanTaliy B
COBpEMEHHOM LHM(poBOM obOIiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieurBaeT  pa3BUTHE  YMEHHUS  HaOMIOAaTh,  CpaBHUBATh,  HAXOAUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTHU MBIIIJICHHUS, CITIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUSL W BBIBOJBI, (POPMYIUPOBATH
ytBepkaeHus. OcBoeHHe Kypca anreOpbl oOecreurBaeT pa3BUTHE JIOTMYECKOTO
MBIIUICHUS. OOYYalIIMXCs: OHU HCTOJB3YIOT JICAYKTHUBHBIE W HWHAYKTHUBHBIC
paccyxieHusi, 0000IeHne M KOHKpeTHU3aluio, abCcTparupoBaHUE U AaHAJOTHUIO.
OOyuenue anrebpe mpeArnoyaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSTENHLHOMN
NESTENBHOCTH  OOYYaIOIIUXCS, IOATOMY CaMOCTOSITEIbHOE  pellieHue  3ajad
€CTECTBEHHBIM 00pa3oM SBJISETCS pealu3alue esATeIbHOCTHOIO IPUHIUIA
oOy4eHUsl.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOAUYECKHE JHHUU: «Yucna u
BBIUUCIICHUS»; «ANredpanueckre BBIPAKEHUS»; «YPaBHEHUS W HEPaBEHCTBAY;
«Dyukuum». Kaxnas u3 3TUX coJiepKaTelIbHO-METOJUYECKUX JTUHUN pa3BUBACTCS Ha
NPOTSHKEHUU TPEX JIET M3Yy4YEHUs Kypca, €CTECTBEHHBIM 0O0pa3oM IMeperuieTasch U
B3aMMOJICHCTBYS C IPYTUMHU €ro JHHHUAMHU. B Xoxe m3ydeHus: Kypca oO0ydaromumcs
MPUXOAUTCA JIOTHYECKH PACCYXKIaTh, HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3W ¢ 3TUM 11€7€CO00pa3HO BKIIOUUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMAaTHYECKOTO 00pa30oBaHUs U
CHOCOOCTBYIOUIME  OBJIAJCHUIO  OOy4YalOUIUMHCS ~ OCHOB  YHHUBEPCAJIBHOTO
MaTeMaTU4ecKoro  si3plka. TakuM  o0Opa3oMm, MOXKHO  yTBEpXKIaTh, 4YTO
COJIepKATeIbHOM M CTPYKTYPHOW OCOOEHHOCTBIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yuclia ©W  BBIUUCICHUS» CIYXKUT OCHOBOW st
TANTbHEHUINIET0 W3YyYEHUsT MaTEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYUYaFOIIHUXCS
JIOTUYECKOTO MBIIUICHHSI, (DOPMUPOBAHUIO YMEHHUS TOJ30BAThCS aNTOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYSCKUX HABBIKOB, HEOOXOIUMBIX I TOBCETHEBHOU
XKW3HU. Pa3BUTHE MOHATHA O YUCJIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAJIBHBIMU U
UppaIlMOHAIIBHBIMU YHUCIaMU, (OPMUPOBAHUEM MPEACTABICHUN O JIEHUCTBUTEIBHOM
yucie. 3aBEpIICHUE OCBOCHMS YHMCIOBOW JIMHMM OTHECEHO K CTAapLIEMYy 3BEHY
o01iero oOpa3oBaHusl.



Conepxanue IByX anreOpanyecKux JMHUN — « AJIreOpandeckue BBIPAXKEHUS
u «YpaBHEHUSI U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYarOIIMXCS
MaTeMaTU4YeCKOro ammnapaTta, HEOOXOJUMOTro JIsi pelIeHUs 3ajlad MaTeMaTHKH,
CMEXXHBIX TPEJAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. B OCHOBHOW miKoOJIE
y4eOHBId MaTepuan TpYyNIUPYyeTcsl BOKPYT pallMOHAIBHBIX BBIpaKeHUH. Anredpa
JEMOHCTPUPYET 3HAUCHHE MAaTeMaTUKU KaK sI3bIKa JJIsl IOCTPOCHUSI MAaTEMaTUYECKHUX
MoOjiesIel, ONMUCaHMs MPOIIECCOB U SIBIIGHUM peaibHOro Mupa. B 3agaum oOydeHus
anreOpe BXOJAT TaKXKe MalIbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO MBIIIJICHUS,
HEO0OXOJUMOI0, B YAaCTHOCTH, JJIsI OCBOCHUSI Kypca HH(GOPMATUKH, U OBJIAJCHUE
HaBBIKAMU JEYKTUBHBIX paccyxiaeHui. [IpeoOpa3oBanue CHUMBOJIBHBIX (opMm
BHOCUT CBOM crnenuduueckuid BKJIAJ B pPa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYE€CKOMY TBOPUYECTRY.

Conepxanue (QyHKIIMOHATBHO-TpA(QUUYECKON JTUHUU HAIICJIICHO Ha MOJyYCHHE
IIKOJIbHUKAMU 3HAaHUM O (PYHKIMSX KaK BaKHEWIEeW MaTeMaTHUYeCKOW MOJenu s
OTHMCAHUs W HUCCIEJOBAHUS Pa3HO-OOpPa3HBIX MPOIECCOB W SIBJICHUM B MPUPOJAC H
oOmectBe. M3yueHue 3Toro marepuaina CrOCOOCTBYET Pa3BUTHIO Y OOYyYarolUXCS
YMEHUS HCIOJIb30BATh PA3IMYHbIC BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKU —
CJIOBECHBIC, CHMBOJIMYECKHUE, Tpaduyeckue, BHOCUT BKJIad B (OpPMUPOBAHUE
IPEACTaBICHUN O POJIU MaTEeMATUKU B Pa3BUTHH ITUBWIN3AIUUA U KYJIBTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMY IUTaHy B 7-9 Kiaccax wu3ydaercss Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYACT CIEAYIONIME OCHOBHBIE pa3/elibl COJEp KaHMS:
«Yucrna W BBIYUCIHCHUS», «AJTeOpandecKkue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIUN.

VY4eOHbIN TJ1aH HA M3y4yeHUe anreOpsl B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEACNIO B TEYCHHUE KaXJOro roja oOydeHHs, BCEro 3a TPH roja
o0ydenus — He MeHee 306 yueOHBIX YacoB.

COJEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (110 TOAAM OBYUYEHN )
7 KUIIACC

Yucia v BbIYMCICHUS

JlpoOn OOBIKHOBEHHBIC W JECATHYHBIC, MEPEX0J OT OJHOW (OPMBI 3aIHCH
npobeir k gpyrod. IloHATHe panmWoOHANBHOTO dYHCIA, 3alKiCh, CpPaBHCHHE,
YIOOPSIIOUMBAHUE  pPAllMOHAIBHBIX  YHCed.  ApudMETHYECKHE  JICHUCTBHUS  C
palMOHAIbHBIMU YuciiaMu. PenieHue 3amad U3 peaibHOM TMPAKTHKH HA YacTH, Ha
Jpoowu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTENeM: OIpEACIICHHe, IpeoOpa3oBaHUe
BBIPA)KEHHI HA OCHOBE OMPEICTICHHMS, 3aMMUCh OOJIBIITNUX YHCE.

[IporieHTHI, 3aMUCh MPOIIEHTOB B BUAE IPOoOH M IpoOH B BUAEC MPOILIEHTOB. Tpu
OCHOBHBIE 33J1a4M HA MPOILEHTHI, PEIICHUE 3a]1a4 U3 peaIbHON MPAKTHUKH.

[IlpumeHeHrEe  TPU3HAKOB  JICJIMMOCTH,  PA3JI0KEHHE HAa  MHOXXHUTEIIHN
HATypaJIbHBIX YHUCE.



PeanbHble  3aBUCHMMOCTH, B TOM  4ucle TmpsMas W oOparHas
IIPONOPLUHOHAIIBHOCTH.

AuredOpanyecKkue BbIpaKeHUs

IlepemeHHbIE, YKMCIIOBOE 3HAYEHUE BBIPAXKCHUA C NEpeMEHHOM. [lomyctumbie
3Ha4YeHUs NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAY BEIWYMHAMHU B BHUJIC
(dopmyiibl. Beruucnenus no gpopmymnam.

[IpeobpazoBanre OyKBEHHBIX BBIPAKEHUM, TOXKIECTBEHHO PABHBIC BBIPAKEHUS,
npaBuwiia npeoOpa3oBaHUsl CyMM M TPOU3BEJICHUM, MpaBUia PACKPBITHUS CKOOOK H
MIPUBEICHUS MMOJOOHBIX ClIaraeMblX.

CBoIiCTBa CTENEHU C HATYpPaJIbHBIM ITOKA3aTEIIEM.

OnHounenbl 1 MHOTO4YIEHbl. CTeneHb MHOrouwieHa. CloKeHue, BbIYMTAHUE,
YMHOKE€HUE MHOTOUYIEHOB. @OpMYJIbl COKPAIIEHHOTO YMHOKEHHUA: KBAJPaT CYMMBI U
KBaApar pazHocTh. PopMmysna pa3HOCTU KBaApaTtoB. Pa3nokeHHe MHOIOWICHOB Ha
MHOKUTEIIH.

YpaBHeHus

VYpaBHEeHHE, KOpEHb ypaBHEHHWs, IMpaBwia TmpeoOpa3oBaHUsl YpaBHEHWUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JIluHeriHOE ypaBHEHME C OJIHOM IEPEMEHHOM, YHCJIO KOPHEW JIMHEMHOrO
ypaBHEHUS, pEIICHUE JIMHEHHBIX ypaBHeHUN. COCTaBlI€HNE YPABHEHUM IO YCIOBUIO
3amaun. Pemenne TeEKCTOBBIX 3a/1ay ¢ MMOMOIIbIO YPABHEHHIA.

*JIuHelHOE YpaBHEHHE C ABYMs TIEPEMEHHBIMU K ero Tpaduk . Crucrema qByX
JUHEWHBIX YpPAaBHEHUN C JAByMS IEPEMEHHBIMH. PelieHue cucTteM ypaBHEHUM
crocobom mojicTaHOBKU. [IpuMepsl pereHus: TeKCTOBBIX 3a7a4 ¢ MOMOIIBI0 CUCTEM
YpaBHEHUM.

DOyHKUMHA

Koopaunara Toukn Ha npsimon. UuciaoBble MpoMexyTKu. PaccrosiHue mexay
NBYMSI TOUKAaMU KOOPAUHATHOW MPSMOM.

[IpssmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Alcumcca U opJauHaTra
TOYKH Ha KOOPAWHATHOW TockocTd. [Ipumepsl rpadukoB, 3aJaHHBIX (GopMyIamu.
Urenue rpadvKoB peaabHbIX 3aBUCUMOCTEH.

[ousitue Gynkimn. ['paduk dynknuu. CrolictBa GpyHkiuil. Jlnaelinas QyHKIus,
e€ rpaduk. I'papuk ¢yakmum y = kx + b. *I'paduyeckoe penieHue TUHEHHBIX
YPaBHEHUU U CUCTEM JIMHEUHBIX YPABHEHUM *.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

KBagpartueiii kopens w3 uucia. *[loHstre 00 uppalMOHATBHOM YHCIIE.
JlecsTuanable TPUOIMHKSHHST UPPAITMOHATBHBIX yucen*. CBoicTBa apuMeTHIECKIX
KBaJpaTHbIX KOPHEN U UX NMPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUHCIICHUAM. *JleficTBUTEIbHBIC YnCia *.

CreneHb C 1EenbpIM MoKa3aTeneM U e€ ceorcTBa. CTaHIapTHAS 3alIMCh YKCIIA.

AuredOpanyeckue BbIpaKeHUA

2 3,I[CCL n gajce * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



KBagpaTHblil TpEXUIIEH; Pa30KEHUE KBAPATHOTO TPEXUIICHA HA MHOKHUTEIIN.

Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil ApooOH.
CnoxeHue, BBIUMTAHME, YMHOXXEHHE, JIeJICHHE  anreOpanyeckux  JIpooOeil.
PanronanbHble BEIpAXKEHHS U UX TPEOOpa3oBaHUE.

YpaBHeHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHEHUH, CBOASIINXCS K JMHEWHBIM U KBaapaTHbIM. [Ipocreiimme
IpOOHO-pallMOHATIbHBIE YPaBHEHHUS.

*I'paduueckass uHTEpHIpeTalMsl YpaBHEHUHN C JIByMsI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpPaBHEHUN C JByMs MepeMeHHbIMU™®. IIpumepsl pemeHus CHCTEM
HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au anreOpandyeckuM CrocoooMm.

HuciioBele HEpABEHCTBA U UX CBOWCTBA. HepaBEHCTBO C OJHOM NMEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JINHEHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM.

DOyHKUUHA

[Honstue gpynkuu. OOIACTh ONpeAesieHUs U MHOKECTBO 3HAYCHHUHN (PYHKITHH.
CrniocoObl 3aanust QyHKIUMA.

I'padpux ¢dynkuumu. Yrenune cBoiictB PyHkiuu mno e€ rpaduky. [Ipumeps
rpadukoB GyHKIUNA, OTPAXKAIOUUX PEaTbHbIE MPOIECCHI.

@OyHKLIMU, OIHUCHIBAIOIIME MpPsIMYI0 M OOpaTHYIO MpONOPLHOHAIbHbIE

k
3aBUCMMOCTH, uX Trpadpuku. DyHKmEH y = x°, y = X, y = /X, y= -

*['pacduueckoe perieHre ypaBHEHUN U CUCTEM ypaBHEHU *.

9 KUIIACC

Yucaa v BIYMCICHUSA

PanvonanpHbie yucia, *UppanvoHaIbHBIE YMCIA, KOHEUHbIE M OECKOHEUYHBIE
JeCATUYHbIE TpoOU. MHOKECTBO JEHCTBUTEIBHBIX YUCEN; JNEHCTBUTEIBHBIC YMCIIA
Kak 0€CKOHEYHBIE JECATUYHBIC ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIUHATHOM MPAMOM.

CpaBHEHUE JCHCTBUTENBHBIX YHUCEN, apudMETUYECKUe JCUCTBHS C
JNEUCTBUTEIILHBIMU YUCIAMU *.

Pa3Mepbl O0OBEKTOB OKPYKAIOMIETO MHUpPA, JJIUTEIBHOCTh MPOLECCOB B
OKPYKaFOIIEM MUDE.

[Tpubnux€HHOEe 3HAUEHWE BEIWYWHBI, TOUHOCTH TpuOIMxKeHus. OKpyrieHne
yucen. [[pukunka u oneHka pe3yibTaTOB BEIYMCICHHN.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHoe ypaBHEeHUE. PenieHne ypaBHEHUM, CBOASIIIMXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHUWN, CBOASIIMXCS K KBaJIpPaTHBIM.
buxBanpatHoe ypaBHenue. *[Ipumepnl pelieHusi ypaBHEHUN TpeThed M YETBEPTOU
CTerneHel pa3ioKeHUEeM Ha MHOXKUTENH *.

Pemienrie 1poOHO-pallMOHANIBHBIX YPABHEHHUI.

Pelienrie TeKCTOBBIX 3aj1au aareOpandyeckKuM METOJIOM.



VYpaBHeHHe c JByMsi NE€peMEHHbIMM U ero rpaduk. Pemenue cucrem IByX
JIMHEMHBIX YPaBHEHUM C ABYMs MEpPEMEHHBIMU. PelieHue cucrtem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpPOl creneHu. I'paduyeckas
MHTEPIPETALHAS CUCTEMBI YPABHEHUH C IBYMS IIEPEMEHHBIMMU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHble HEpaBEHCTBaA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMH.

DyHKUUHA

KBagpatuunas ¢yukuus, e€ rpadpuk u cpoiictBa. IlapaGona, koopauHaThI
BEPIIHMHBI TapadoJIbl, 0OCb CHMMETPUHU MapadOoJIbL.

I'padpuxu GyHKIUI: y = kx, y = kx + b, y = X5,
y =+x,y = EI/I MX CBOMCTBA.

YucaoBble MOC€10BATEILHOCTH W NIPOTrPecCun

IlonsiTie YHMCIOBOM IIOCJIEAOBATCIBHOCTH. 3aJlaHHE IIOCJICIOBATECIILHOCTH
pEKyppeHTHOI opMynol U Gopmysoi n-ro yieHa.

ApudmeTtndeckass u reoMerpuyeckass mporpeccur. Dopmynbl n-TO WiIeHa
apupMETHIECKON U TEOMETPUIECKON TPOTrPECCUii, CYMMBI TIEPBHIX 71 WICHOB.

*N300pakeHUE UIEHOB apu(PMETHUYEeCKOWM HM TeOMETPHUUYECKOM MpOorpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M HSKCIIOHEHUIHAIBHBIM POCT.
CI10KHbBI€ TPOLICHTHI *.

IVNTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHNA
®EJIEPAJILHO PABOYEM ITPOT'PAMMEBI KYPCA «AJITEBPA»

OcBoeHne yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHHs JIOJDKHO 0O€cleYrBaTh JOCTHDKCHHE CICIYIOIMIMX TPEeIMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB:

7 KIIACC

Yucsia 1 BBIYMCICHUSA

BeimonHATh, couyeTas yCTHbIE W THCHMEHHBIE NPUEMBI, apumeTHUecKue
JNEUCTBHS C PAIMOHAIBHBIMYU YHCIIAMMU.

HaxonuTh 3HaueHUs] YHCIOBBIX BBIPAKEHHI; MNPUMEHATH pa3sHOOOpa3HbIE
crocoObl M MPUEMBI BBIYHMCICHHUS 3HAYEHUU APOOHBIX BBIPAXKEHUM, COJAEPIKAIIUX
OOBIKHOBEHHBIC U IECATUIHBIE TPOOH.

[lepexoguth OoT omHOW (HOpPMBI 3amuMcHd 4YHCed K Jpyroi (mpeoOpa3oBBIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHYHYIO NpoOb). CpaBHUBaTH U
YHOPSIIOUMBATH PALIMOHATBHBIE YHCIIA.

OKpyrasaTs uucna.

BbINOmHATh NPUKHUIKY U OLEHKY pe3ysibTaTa BBIYMCICHUM, OLICHKY 3HAYCHUU



YHUCJIOBBIX BBIPAKEHUM.

BoInonHATh JEWCTBUS CO CTENEHSMU C HATypalbHBIMHM IOKa3aTelsaMu (C
OMOpOi Ha CIIPAaBOYHYIO MH(POPMAITHIO).

[IpuMeHsTh IPU3HAKU JEIUMOCTH, PA3JI0OKEHUE HA MHOXKHUTEIIU HATypalbHBIX
YHUCEN.

Pemate mpocrteiiiiiue MpaKkTUKO-OPUEHTUPOBAHHBIC 3a/1aud, CBA3aHHBIE C
OTHOIICHHEM BEJIMYHH, MIPOIOPIIMOHATIEHOCTHIO BEJIMYMH, MPOLIEHTaAMU;
MHTEPIPETUPOBATh PE3YJIbTATHI PEIICHUS 3a7ad C YYETOM OTrpaHUYEHUM, CBSI3aHHBIX
CO CBOWCTBAMHM pacCMaTpPUBAEMbIX OOBEKTOB.

AJireOpanyecKue BbIpasKeHHU s

OpueHTUpOBaTBHCSI B TMOHATUSAX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
anreOpanyecKo TEPMHUHOJIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKCHUM TMpU 3aJlaHHBIX 3HAYCHHUSIX
NIEPEMEHHBIX.

BrinonHsaTe mpeoOpa3oBaHus 1IEIOTO BBIPAKEHUS] B MHOTOWICH MPUBEICHUEM
MOI00HBIX CJIaraéMbIX, PACKPBITUEM CKOOOK.

BbINOJIHATH YMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOroWieHa Ha
MHOTOYJICH, MPUMEHATh (POPMYJIbI KBaJpaTa CYMMbI M KBajpaTa pa3HOCTH (C OMOpoi
Ha CIIPaBOYHYIO UH(POPMAITHIO).

OcyliecTBIsATh  Pa3loKEHUE MHOTOYWIEHOB HAa MHOXUTEIM C TOMOIIbIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOMKUTENS, TPYNIUPOBKHA ClaraeMbIX, TPUMEHEHUs
(bopMyI1 COKpAIIEHHOTO YMHOKEHUS (C OTIOPOH HA CIIPABOYHYIO HH(OPMAITHIO).

[TpumensTh MpeoOpazoBaHus MHOTOUJICHOB ISl PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAIBHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypajlbHBIMHU IOKA3aTENsIMH IS
npeoOpa3zoBaHus BEIPAXKEHUN (C OTIOPO HA CIIPABOYHYIO MHPOPMAIIHUIO).

YpaBHeHUs 1 HEPABEHCTBA

Pemare nuHEWHBIE ypaBHEHHSI C OJHOW IEPEMEHHOW, NPUMEHSS IpaBuia
nepexoqa OT UCXOJAHOTO YPAaBHEHHUS K paBHOCWIBHOMY emy. IIpoBepsTsh, ABisieTCs nu
YHUCJIO0 KOPHEM YpPaBHEHUSI.

Nmetrs mpenctaBieHue O Tpa@UUYECKUX METOAAX MPU PEIICHUU IJTHUHEWHBIX
YPaBHEHUU U UX CUCTEM.

[lonOupaTes mnpuMepbl map YHCEN, SBISIONIUXCS PEIICHUEM JUHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM IIOCKOCTH rpaduK JTUHEHHOTO YpaBHEHUS C ABYMsI
MEePEMEHHBIMH; TOJIB3YSACh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiate cucteMbl JBYX JIMHEHHBIX YPAaBHEHHU C JBYMS MEPEMEHHBIMU, B TOM
qrciie rpaguiecku (C Omopoit Ha ATOPUTM YI€OHBIX JEHCTBUIA).

CocraBiTh (IOCa€ COBMECTHOTO aHajiu3a) W pellaTh JUHEHHOE YpaBHEHUE
WU CHUCTEMY JIMHEHHBIX YpaBHEHHMI MO YCIOBHUIO 3aJauyd, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J]a4U MOJIYYEHHBIN PE3YIbTAaT.

Koopannarel 1 rpadpuxku. ®yHKIUU

N3obpaxaTh HA KOOPJAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KU, MHTEPBAJIbI; 3aMUCHIBATh YHCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKE.



OtmeyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOPAHMHATAM;
CTpOUTh Tpaduku TUHEHHBIX PyHKIUNA. CTpouTh rpaduk QyHKIMM y = kx + b.

OnuceiBaTh € NOMOUIBIO (YHKIMI HM3BECTHBIE 3aBUCHUMOCTU  MEXKIY
BEJIMYMHAMU ([0 aJITOPUTMY Y4EOHBIX JEUCTBUM): CKOPOCTh, BpPEMs, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCThD; TPOU3BOAUTENBHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTe 3HaueHre QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeAcTaBiICHUS M aHaidu3a MHGPOpPMALNH;
U3BJIEKATh U MHTEPHPETUPOBATh MHPOPMALIMIO U3 IPaUKOB PEANbHBIX MPOLIECCOB U
3aBUCHUMOCTEM.

8 KUIACC

Yucaa v BBIYUCJICHUA

Hcnonb3oBaTh HayajdbHbIE MPEJICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX
quces Il CpaBHEHUS, OKPYIJICHUS W BBIUUCICHHUM; M300pakaTh JCHCTBUTEIIHHBIC
Yyycia TOYKaMU Ha KOOPJAMHATHOU MPSIMOM.

[IpumeHsTh TIOHSATHE apU(PMETHUECKOro KBAJAPATHOTO KOPHS;, HAXOIUTh
KBaJIpaTHbIC KOPHM, HCTOJB3ys NPH HEOOXOAMMOCTH KaJbKYJSTOD; BBIOIHATH
npocTeuimme TpeoOpa3oBaHUsl BBIPAXKEHHUH, COJAEpKAIIUX KBaJApPaTHbIC KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIMX W MajbIX YUCET C MOMOIIBIO JIECITHUYHBIX
npoOeii u creneHeit yucia 10.

AJireOpanyeckue BbIPasKeHUs

[IpuMeHATP MOHATHE CTENEHM C LEJbIM  TMOKAa3aTeJIeM, BBIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEp)KALIUX CTENeHH C IeJbIM ToKa3arenem (C
UCIIOJIb30BaHUEM CIIPABOYHON MHPOPMAIIHH).

BhITIOJIHATE  HECIIOKHBIE TOXKACCTBEHHBIE MPEOOpa3oBaHUS PAIlMOHATBHBIX
BBIPOKCHUH HAa OCHOBE MPABWJ JCUCTBUN HaJl MHOTOUWICHAMH U ajreOpandyecKuMu
TPOOSIMU.

PacknanpiBaTe KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[IpuMensTh peoOpa3oBaHMs BBIPAXKEHUN ISl PEUICHUS PA3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOM MTPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHbIe, KBaJIpaTHBIE YPaBHEHUS (C MCIIOIb30BAHUEM CHPABOYHOU
uH(hOpMAIN) W pAIMOHATIBHBIE YPAaBHEHWs, CBOMISIIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE KCCIEAOBAHUS YPABHEHWW M CHCTEM YpPaBHECHUH, B
TOM YHCIIE C TPUMEHEHHEM TpadUIeCKUX MPECTaBICHUN (YCTaHABINBATH, UMEET JIA
YpaBHEHHE WJIM CUCTEMa YPaBHEHUH pEIICHUs, €ClId MMEET, TO CKOJIbKO, U Tp.) C
OMOpOH Ha aITOPUTM YUEOHBIX JEHUCTBUI.

[lepexoauTh OT CIOBECHOW (OPMYITMPOBKH 3amadu K €€ anreOpanveckoit
MOJIEJIA C TOMOIIBID COCTAaBJICHHS YPAaBHEHHS WM CHCTEMBl ypaBHEHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLCHKHU; PEIIAThH
JIMHEHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON W WX CUCTEMBI; IaBaTh rpauyeckyto



WUTIOCTPALIMIO MHOKECTBA PEIICHUI HEpABEHCTBA, CUCTEMbI HEPABEHCTB.
DyHKUUH
OnepupoBath Ha 0a30BOM YypOBHE (PYHKIMOHAJIbHBIE TOHATUA M S3BIK
(TepMHUHBI, CUMBOJUYECKHE O0O3HAUYECHUS); OMpEAesaTh 3HAUYeHUE (PYHKIUH TIO
3HAYEHHUIO apryMEHTa; ONPENEIATh CBOMCTBA (PYHKIMU 1O €€ rpaduky.
Crtpouth rpaQuKy >JIeMEHTapHBIX QYHKIMHE BHOa , y = X5, y = x°, y = /x ,

k o o ..
Y= =; ONHUCHIBaTh CBOMCTBAa YHUCIOBON (QyHKIUMU 10 €€ Trpaduxky (mpu
X

HEOOXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIBIO).

9 KUIIACC

Yucjia ¥ BBIYUCTCHUSA

CpaBHUBAThH U YNOPSAOUYUBATH PAIIMOHATIBHBIE U UPPALIUOHAIBHBIE YUCTIA.

Brinonusate apudmeTndyeckue NEUCTBUS C pallMOHAIBHBIMU YHUCIIAMH, COUYETast
YCTHBIE W THCHBMEHHBIE TPUEMBI, BBIMOJHATh BBIYUCICHUS C UPPAMOHAIbHBIMU
YUCIIaMHU.

Haxonuth 3HaueHMs CTENEHEN ¢ IEIbIMU MOKA3aTeNIMU U KOPHEH; BRIUUCIISATh
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OKpyraatrh JACHUCTBUTENBbHBIE YKCHA, BBINOJIHATh TPUKUAKY pe3yJibTara
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHENHbIE U KBaJpaTHbIC YPABHEHUS, YPABHEHMSI, CBOJSAIINECS K HUM,
npocTeiiime ApoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemare mnpocreimme CcUCTEMBI JABYX JIMHEWMHBIX YPAaBHEHWM C JBYMs
NEPEMEHHBIMU W CHCTEMBI JIByX YpPaBHEHHI, B KOTOPBIX OJHO YypaBHEHUE HE
SIBJISIETCS TUHEUHBIM (110 BU3YaJILHOU OIOpE).

Pemate mnpocTeiilirie TEKCTOBBIE 3aJaddl  alreOpanyecKuM CIIOCOOOM C
OMOIIBIO COCTAaBJICHUS YPABHEHUS WM CUCTEMBbl JBYX YpaBHEHHU C JByMs
EPEMEHHBIMU.

[IpoBOIUTE MPOCTEUINE KUCCIEAOBAHUS YPABHEHUU M CHUCTEM YpPaBHCHUH, B
TOM YHCIIE C TPUMEHEHHUEM rpaduIecKuX MpeACTaBICHN (yCTaHABIUBATh, UMEET JIN
YpaBHEHHE WA CUCTEMA YPABHEHUM pEILICHUS], €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemath nuHelHbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaThb
pELICHUE HEPABEHCTB HA YKCIOBOM MPSIMOW, 3alKCHIBATh PEUICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMsl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAKOIINE
KBaJpaTHOE HEPABEHCTBO; M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIOBOM
MPSMOM, 3aIUCBIBATH PELIEHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELICHUU PAa3IMYHBIX 3a]1a4.

DyHKUUMN

Pacno3naBath (QyHKIMM u3y4eHHBIX BHAOB. Iloka3biBaTh CXEeMaTHYECKU
pPacroyiOKeHHEe Ha KOOPAWHATHOW TUIOCKOCTH TpadukoB (GyHKOWA Buma: y = kx,

k y
y=kx+ b, ,y=ax>* + bx +¢, y=x>,y = x, y = ~ B 3aBHCHMOCTH OT 3HaYeHHH

KO3(ppUILIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIUH.



Ctpoutrb M n300paxkaTh CXEMAaTUYECKU TpaUKy KBaJpaTUUHBIX (DYHKIIHH,
OMMCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX TpaduKam.

Pacnio3HaBaTh KBaApaTUyHyr (QYHKIUIO MO (opMyle, IPUBOJUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peaTbHOM )KU3HU, QU3HKH, TEOMETPHUH.

YucsioBble MOC/I€10BATEIbHOCTH U IPOrPeccuu

PacniozHaBaTh apu(pMETUUECKYIO U TEOMETPUUECKYIO MPOrPECCUU IPU Pa3HbIX
croco0ax 3a1aHusl.

BbIOJIHATL ~ BBIYMCIIEHHS C  HUCIHOJIB30BaHMEM  (QopMyl n-ro  4jeHa
apu(pMETUYECKOM U TEOMETPUYECKON MpOrpeccuil, CyMMbl MEPBBIX 7 YJIEHOB (C
OIOPO¥ Ha CIPaBOYHYIO HH(OPMALIHIO).

Pemate 3amauM, CBSI3aHHBIE C YHCIOBBIMU TOCIEOBATEILHOCTIMH, B TOM
quclie 33/7a4d U3 PEalbHOM >KM3HMU (C MCIOJB30BAaHUEM KaJbKYJIATOpa, LU(PPOBBIX
TEXHOJIOTHH).

OEAEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOTI'O KYPCA
«I'EOMETPUSI». 7-9 KIIACCBI
Hesu n3yyeHust yueOHOro Kypca

OO6mue 1enu u3ydeHus ydeOHoro kypca «l'eoMeTpus» TpeACTaBICHBI B
ITOOIT OOO. Onu 3aKIrOYarOTCs, MPEKIAE BCETO B TOM, YTO HA ypOKax I€OMETPUU
oOydJaromuiicss y4YUTCS TPOBOJIUTH JOKa3aTeJIbHbIE PACCYKJICHHS, CTPOUTH
JOTMYECKUE YMO3aKIIOUCHUS, JOKa3bIBaTh WMCTUHHBIC YTBEPXKICHUS U CTPOUTH
KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT MPOTUBHOIO», OTIWYATH
CBOMCTBa OT MpHU3HAKOB, (hopMynupoBaTh oOpaTHBIE yTBepXkiAeHUA. B oOydenuu
YMEHHUIO PAacCCyXJaTh COCTOUT BaXXHOE€ BOCIUTATEIIbHOE 3HAYCHUE W3YUYEHUS
reoOMEeTPUH, IPUCYIIEE UMEHHO OTEYECTBEHHOW MaTeMaTUYECKOM IIKOJIE.

Btopoii 1enpi0 M3ydeHUsT TEOMETPUHU SBIACTCS MCIOJB30BaHUE €€ Kak
WHCTPYMEHTA MpU PEIICHUHM KaK MaTeMaTUYeCKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCSI B peajJbHOM  JKMU3HM. ITOMY  COOTBETCTBYET  BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B M3YYEHUM TE€OMETpPUU B IIKojie. J[JIsi 3TOro y4uTento
pPEeKOMEHIyeTCs noaoupaTh 3aJ1a4n MPaKTUYECKOTO xapakTepa LTSI
paccMaTpyMBaeMbIX TEM, YYUThb OOYYaIOIIMXCS CTPOUTH MaTEeMaTHYECKUE MOJEIH
peabHBIX JKU3HEHHBIX CHUTYyallu, TMPOBOJUTH BBIUUCICHUSA U  OIICHUBATH
aJICKBaTHOCTh TMOJY4YEHHOro pe3yibrata. KpaliHe BaXHO MOJUEPKUBATH CBSI3H
reOMETpUM C JAPYTUMH TIpeaMeTamMu, MOTHBHPOBATH HCIIOJb30BaTh OIpPECICHUS
TCOMETPUYCCKUX (UTYp W TOHSATHH, JEMOHCTPHUPOBATH NMPUMEHCHHE ITOTYyYCHHBIX
YMEHUH B (PU3HMKE U TEXHUKE. DTH CBSA3M HanOoJee APKO BHIHBI B TeMax «BeKTopbI»,
«Tpuronomerpruueckue COOTHOLICHUs», «Meron koopauHaT» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM IIaHe

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypc
«I"'eomeTpusi», KOTOPBIM BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3Jeibl COAECPKAHUA:
«l'eomerpuyeckre ¢Gurypsl W HUX CBOHCTBay, «M3MepeHne TreoMeTpu4ecKux



BEIIMYMH», a TakkKe «JlekapToBbl -KOOpAMHATBI HA IUIOCKOCTH», «BeKTophl»,
«/IBmxxenus mnockoctu» u «IIpeobpazoBanus moaooOus».

VY4eOHbIN MIaH MpeaycMaTpUBAaeT U3yYEHUE reOMETpUU Ha 0a30BOM YPOBHE,
UCXOJs M3 HEe MeHee 68 yueOHBIX 4acoB B Y4eOHOM roay, BCEro 3a TpH Troja
o0ydeHus — He meHee 204 yacos.

COJIEP’)KAHUE YYEBHOI'O KYPCA «EOMETPUSI» (IO TOJIAM
OBYYEHUST)

7 KIIACC

HauanbHbie noHsTua reomerpuu. Touka, npsimMasi, OTPE30K, Jy4. Yrou. Buasl
yrioB. BeprukanbHble ©  cMexHble yrael. buccektpuca yria. JlomaHnas,
MHOTOyroJbHUK. [lapannenbHoCTh U NEPIEHANKYISIPHOCTD NPSIMBIX.

*CummMeTpuunbie  Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpHUH ™,
[TIpumepsl CUMMETPUU B OKPYKAIOIIIEM MUPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOIIBIO IUPKYJISI U TUHEUKHU *.

TpeyronpHuk.  BpicoTa,  MeawaHa,  OWCCEKTpHCa, HX  CBOMCTBA.
PaBHOOEIpeHHBIN U PABHOCTOPOHHUHN TPEYTOJbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CRoiicTBa ¥ IPU3HAKU PAaBHOOCAPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMPU3HAKK MapaJIeabHbIX NpsMbIX. CyMMa yriloB TPEYroJIbHHKA.
Buemnue yriael TpeyrojibHUKA.

[IpsMoyronbHblld  TpeyroJbHUK. (CBOWCTBO MeAWaHbl MPSMOYTOJIBHOIO
TPEYroJbHUKA, MPOBEAEHHOW K runoreHy3e. [Ipu3Haku paBeHCTBa MPSAMOYTOJIbHBIX
TPEYTrONbHUKOB. [IpsIMOYTOIBHBIN TPEYroNbHUK € yriioM B 30°.

HepaBencTBa B reoMetrpuu: *HEpaBEHCTBO TPEYroOJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMAHOM, Teopema O OojblieM yrie U OOJbIIe CTOPOHE TpEyroiabHHUKA.
[lepneHauKynsp U HAKJIOHHAS.

*T'eoMeTpYecKoe MeECTO ToyeK.™ buccekTpuca yrjia ©W CEpeaUHHBIN
NEPHEHIUKYJIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOpJa U JAuamMeTp, HX cBoilcTBa. B3amMmHoe
PacCIoJIOKEHHE OKPYXKHOCTH M mpsiMoi. KacarenpHass M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BIHCAaHHasi B yroj. BmnucaHHas W ONHUCaHHAs OKPYXHOCTHU
TPEYroJIbHUKA.

8 KUIACC

UYereipéxyronpauku. [lapamnenorpamm, ero nmpusHakd W CBOWCTBA. YacTHbIE
Clly4aW TapajuieJorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBajapaT), WX NPHU3HAKA U
cBoiictBa. Tpamemusi, paBHOOOKas Tpamenwsi, €€ CBOWCTBA W TPHU3HAKU.
[IpssmoyronpHas Tpaneuus.

*MeTon yaBoeHus MeauaHsbl. LleHTpanbHas cuMMeETpHs.

Teopema @aneca u TeopemMa 0 IPONOPLUHOHATBHBIX OTpe3kax. CpenHue JIMHUU

3 3,[[6CL n gajce * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIAHE. Henaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM HN3y4acMOro MmaTepuasia.



TpeyrojibHUKa U Tpaneuuu. LleHTp macc TpeyroyibHuKa.

[lonobue TpeyroapHUKOB, Ko3pduuueHT mnoaodus. I[lpusznaku mnogoOus
TpeyrojdbHUKOB*. [IpuMeHeHne no1o0us Npy perieHu NPaKTHYECKUX 3a/1a4.

CpoiicTBa momaaeid reoMmerpudyeckux ¢uryp. Dopmynsl s IUIOLIAAH
TpeyroJibHUKa, Mapajenorpamma, pomba u Tpaneuuu. OTHOLIEHHE ILIoLIaneH
MoJ00HBIX GuUryp.

Breruncnenue miuomaned TpeyrojJbHUKOB U MHOTOYI'OJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHuu
IIPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOro yIjla MpsIMOYI'OJBHOIO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TPUrOHOMETpUYECKHE (PYHKIUU YTJIOB
B 30°, 45° n 60°.

Brnimcannble ¥ LieHTpaIbHbIE YIIIbI, YTOJI MEXAY KacaTeIbHOU U XOPIOU. YTIJIbI
MEXIY XOpJaMH M CEKyIIMMHU. BINHCAaHHbIE W ONHUCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxxeHue nByx okpyxHocred. Kacanume oxpyxHocTteil. OOmue
KacaTeJIbHbIE K ABYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xkocunHyc, TaHrenc ymioB ot 0° nmo 180°.  OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYIIBI TPUBEACHUS.

Pemrenne TpeyronpHHKOB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PemieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*[IpeoOpazoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 IpoOU3BEIEHUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEAECHUH OTPE3KOB
CEKYIIUX, TEOpEMA O KBaJpaTe KacaTeIbHOU *.

Bektop, gnuHa  (MOIysib) — BEKTOpa,  COHAIPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OI€pallil  HAJ  BEKTOpamMu. PasimokeHue BeEKTopa MO  JIBYM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CkansipHOE NIPOU3BEIICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapTOBbI KOOPJMHATHI HAa IIOCKOCTU. *YpaBHEHUS MPSAMOU* U OKPYKHOCTHU
B KOOpJIHMHATaX, NMEPECEYEHUE OKPYKHOCTEH U NpsIMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKU. J{TMHA OKpy»XHOCTH. ['pajlycHast U paauaHHas
Mepa yrjia, BBIYMCIEHUE MJIMH AYyr OKpyxHocTted. [lnomans kpyra, cekropa,
CerMeHTa.

*J|BKEeHUsI TIJIOCKOCTH W BHYTPEHHHE CHUMMETpUU GUTYp (dIEeMEHTapHbBIC
npeactasnenus). [lapannensHeiii nepeHoc. [loBopot ™.



IINTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMEBI KYPCA «T'EOMETPHS» (TIO
I'OAAM OBYYEHNA)

OcBoenne yueOHOro Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO OOILIEro
oOpa3oBaHus JIOJDKHO O0O€cneurBaTh JOCTHKEHUE CIEAYIOIUX MPEeAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIe reOMeTprUYecKre (GUTyphl, ONIPEACIISITh UX B3aUMHOE
pacroyiokeHue, u300paxaTh TeOMETpUYECKHe (UTYpBI; BBIMOJHATH YEPTEKU TI0
YCJIOBUIO 3a7auu. M3MepsTh JIMHEWHbIE W YIVIOBbIE BEJIMYMHBI. Pemare 3agaud Ha
BBIYMCIICHUE JYIMH OTPE3KOB U BEJIMYMH YTJIOB.

Hlenate rpyOyr0 OIIGHKY JMHEWHBIX M VYIJIOBBIX BEJIMYMH TMPEIMETOB B
peanbHON JKWU3HU, Pa3MEPOB MPHUPOJHBIX OOBEKTOB. Pasznmuuatrh pa3Mepbl ATUX
00BEKTOB TIO TIOPSAJIKY BETUIHHBI.

Ctpouth uYepTekM K TEOMETPUUECKHMM 3agadaM (C  HCIOJIb30BaHUEM
CMBICJIOBOM OTIOPBI: HABOASIIME BOIIPOCHI H/WITH aJITOPUTMA YI€OHBIX JICHCTBUM).

ITonp30BaThCs MNpU3HAKAMM PABEHCTBA  TPEYTOJbHUKOB, MCIIOJIb30BATh
IIPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUH 3a/1a4.

[TpoBOAUTH AOKA3aTENbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

ITonb30BaThCAd MpU3HAKAMM PABEHCTBA MPAMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEJIMAHBI, TPOBEAEHHON K TUIOTEHY3€ MPSIMOYTOJIbBHOTO TPEYTrOJIbHUKA, B
pEILICHNH TEeOMETPUUECKUX 3a/1ad (C HUCMOJb30BAHUEM 3pPUTEIHLHON HATJISIAHOCTH
W/Wu BepOaIbHOM OTOpPHI).

OrnpenensaTs napauieIbHOCTh MPSIMBIX C MTOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT
¢ HUMHU cekymiag. OnpenensT MapaIeIbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PaCCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOW MPSIMOM.

Pemiate 3a1aum Ha KieTyaToit Oymare.

[IpoBOAMTH BRIUMCIICHUS U HAXOAUTh YHUCIIOBBIE U OYKBEHHBIC 3HAUCHHS YTJIOB
B I€OMETPUYECKHUX 3aja4ax C MCIOJb30BAHUEM CYMMBI YTJIOB TPEYTOJBHUKOB M
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IIPU MEPECCUCHUH JBYX
MapajuieIbHbIX TMPSIMBIX CEKyIIeW. PemaTe MpakTH4YecKHe 3aJayd Ha HAXOXKJICHUE
YIJIOB.

HNmets ipesicTaBieHUE O MOHATUE T€OMETPHUYECKOTO MECTa TOYEK.

DopMyJIMPOBATh OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa
OKPY>KHOCTH, MOJIb30BAThCS UX CBOMCTBAMHU. YMETh MPHUMEHSTh 3TH CBOMCTBA MPHU
pEIIECHUH 3a]a4.

OpHeHTUPOBATHCS B IOHATHUAX: OIMMMCAHHAS OKOJIO TPEYTroJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOW OKpYXHOCTH. OnepupoBaTh Ha 0a30BOM YpPOBHE (paKTaMH O TOM,
YTO OMCCEKTPHUCHI YTJIOB TPEYTrOJIbHUKA MEPECEKAIOTCs B OJJHON TOYKE, U O TOM, UYTO
CEpEIMHHBIC TEPHEHIUKYJSIPhl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOU
TOUKE.

OpueHTHUPOBAThCS B TOHATUSIX HM ONEPUPOBATh Ha ©OA30BOM ypOBHE:



KacaTelapHas K OKPYXKHOCTH, TeOpeMa O MNEPIECHIAUKYISAPHOCTU KacaTelIbHOM U
paauyca, NpoOBEAEHHOTO K TOUKE KACAHUS.

Nmers mpencraBiieHWEe O NPOCTEUIIMX TEOMETPUUYECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE IMOCTPOEHUS C MOMOIIBIO LUPKYIA U
JIMHEHKHU.

8 KUIACC

Pacno3snaBaTh OCHOBHBIE BHJIBI  UYETBIPEXYTOJIBHUKOB, WX  DJIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU TIPH PEIICHUU T€OMETPUUECKUX 3a]1ay.

OpueHTUpOBATHCSI B MOHATHM — TOUKHU TMEPECEUYCHUs] MEIUaH TPEYroJibHUKa
(eHTpa mMacc) B pelieHru 3aad.

Brnaners moHsiTueM CpeHEl JTUHUU TPEYTOJbHUKA U TPANeIuu, MPUMEHSITh X
CBOMCTBA IIPH PEIICHUHU MPOCTEHUIITNX TEOMETPUIECKUX 3aa4u. IMeTh npecTaBicHue
o teopeme dayeca U TeopeMe O MPOMOPIMOHATBHBIX OTPE3KaxX, MPUMEHSITh UX JJIS
peleHus NPakKTUIECKUX 3a1a4 (C ONOpOo Ha 3pUTEIIbHYIO HATJISTHOCTH ).

[IpuMeHsT, NpU3HAKK TOAOOMSI TPEYrOJLHUKOB B PEIICHUU HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonmw3zoBathest Teopemoit Iludaropa s penieHHs: TEOMETPUYECKUX U
NPAKTUYECKUX 3a]a4.

Bnagets mOHATHSMH CHHYCa, KOCHMHYCa W TaHTeHca OCTpPOro yria
IPSIMOYTOJIHOTO TpeyroyibHUKa. [10ih30BaThCs ATUMHU TMOHSATHUSMU JIJISl pEUICHUS
PAKTUYECKUX 3a7a4 (IPU HEOOXOJUMOCTH C OMOPOM Ha aJITOPUTM MPABUIIA).

Boruucnars  (pazauuHbIMH - crioco0aMu)  (C OMOpod  Ha  CIPAaBOYHYIO
uHGOpMAIIMIO) TUIOMIAAh TPEYroJbHUKA W IUIOMIAJA MHOTOYTOJBHBIX (QUTYP
(MOIB3YsACh, T/I€ HEOOXOAMMO, KAIBKYIATOPOM). [IpuMeHsTh MOMydeHHbIE YMEHUS B
NPAaKTUYECKUX 3a7adax.

BnageTs TOHATHSMU BIHCAaHHOTO | IIEHTPAIBLHOTO yrila, HUCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX yriaxX, yriax MeXAy XOopAamH (CEKYIIUMH) U YIIe MEXIy
KacaTeJIbHOM U XOPJIO MPU PEUICHUHU NMPOCTEUIINX T€OMETPUYECKUX 3a1aY.

Brnanerb NOHATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHATH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUH MPOCTEHUIINX 3a]1ay.

[IpuMeHATh TONYYEHHbIE 3HAHUSI Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKHE
MOJENH JI 33/1a4 PeaIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCICHUS C
MPUMEHEHUEM TMOJ00USI M TPUTOHOMETPUU (MOJIB3YSCh, TJIe HE00XOAUMO,
KaJIbKYJATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C WX
MOMOIIBIO PA3IUYHBIE AJIEMEHTHl MPSMOYTOJBHOIO TPEYrojbHUKA («pelleHue
MPSIMOYTOJIbHBIX TPEYTOIBHUKOBY). HaxonuTh (C MOMONIBIO KAJIBKYJISITOPA) AJIMHBI U
YTJIBI 1J1s1 HETAOJIMYHBIX 3HAUYCHUM.

[Tonb3oBaThecsi hopmMyliaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM



TOXKJECTBOM JUII HAXOXJACHHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU (C OMOPOM Ha CIIPaBOYHYIO UH(OpMAIIHIO).

Hcnonb3oBaTh TEOPEMBI CUHYCOB U KOCHUHYCOB JUIsl HAXOXKJIEHUS PA3TMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYroJbHUKOBY), MNPUMEHATh UX MpU
PELICHUH MPOCTEUIINX T€OMETPUUECKUX 3aad.

Brnagets nouatusamu npeoOpazoBaHus MOA00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHeIx ¢uryp. Ilonp3oBaThecsi CcBOCTBaMU MOAOOUS MPOU3BOJBHBIX (QUIYD,
YMETh BBIYUCIATH JIJIUHBI U HAXOJUTh YIJbl y MOJOOHBIX (uryp (o anropurmy
yueOHbIX JneicTBuif). IIpuMeHsATh cBoiicTBa MOAOOMS B NPAKTUUYECKUX 3ajadax.
YMeTh NpUBOIUTH MPUMEPHI MOJAOOHBIX (PUTYP B OKPY’KAIOIIEM MUPE.

[Tonb3oBaThCcsl TeopeMaMu (IO BU3YyaJIbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpJ1, O IPOU3BEICHUH OTPE3KOB CEKYIINX, O KBAJpaTe KacaTeJbHOM.

[lonb3oBaThCs BEKTOpaMH, TMOHUMATh UX T'€OMETPUUYECKUH U (PU3HUECKHI
CMBIC]I, TPUMEHSITh WX B PEHICHUH TEeOMETPUYECKUX M (PHU3MYecKux 3aaad.
[TpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB sl HAXOKICHUSI IJTUH U YTJIOB.

[Tonb30BaTHCS METOJOM KOOPJMHAT Ha IUIOCKOCTH, TPUMEHSThH €r0 B PEIICHUH
reOMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

BnageTs MOHATUSMU NMPAaBUIBHOTO MHOT'OYTOJBHUKA, JJIWHBI OKPYXKHOCTH,
JUIMHBI IYTH OKPY>KHOCTH WM PaJMaHHON MEpbl YIJIa, YMETh BBIYHUCIATH IUIOMIA/b
Kpyra U ero 4acted (c omopoil Ha cmpaBouHylo wuHHpopmanuoo). IIpumeHsTh
MOJyYEHHbIE YMEHHUS B IPAKTUUECKUX 3a]jauax.

Haxomuth ocu (Miaum LEHTpbI) CUMMETpUM (GUTYp, HNPUMEHATH JBHKEHUS
IUIOCKOCTHU B MPOCTEHIINX CIydasX.

[IpuMeHATh TONydyeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTHh MaTeMaTHYECKue
MOJIENH I 3a7ja4 peajabHOM JKU3HU U NMPOBOAUTH COOTBETCTBYIOIME BBIUUCIECHUS C
OPUMEHEHUEM TMOA00MS M TPUTOHOMETpUYECKUX (QYHKUIUN (IONb3ysACh, TIe
HEO00X0IUMO, KAJIbKYJIITOPOM).

OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCHI

Hean udyyeHus y4eOHOro Kypca

B coBpeMeHHOM 1H(PPOBOM MHUPE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAUMMOCTh, KaK C TOYKU 3PECHUS MPAKTHUECKUX MPUIOKEHUH, TaK U
uX poir B oOpazoBaHWU. Kakaplii 4eIOBEK MOCTOSHHO MPUHUMAET PEIICHHS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A is 000CHOBAaHHOTO TPUHSTHUS PEIICHUS B
YCIIOBUSIX HEIOCTATKA WU W30bITKa HHPOPMAIIUA HEOOXOIUMO B TOM YHUCIIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE W CTATHCTHYECKOE MbINUICHHE. FIMEHHO TT03TOMY
OCTPO BCTaJIa HEOOXOAMMOCTH CGHOPMHUPOBATH y OOYYAIOIMIUXCS, B TOM YHCIE
obOyuarommxcs ¢ 3[IP, ¢pyHKIMOHANBHYIO TPaMOTHOCTH, BKJIIOYAIONIYI0 B ceOs B
KaueCTBE HEOTHEMJIEMOW COCTABIISIIOIICH YMEHUE BOCIPUHUMATh W KPUTHYCCKHU
aHANMM3UPOBATh MH(POPMAIIHIO, TPEACTABICHHYIO B Pa3jIMYHBIX (OopMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTe€p MHOTHX pPEaTbHBIX TIPOIECCOB H 3aBUCHUMOCTEH,
MPOU3BOJIUTH TMPOCTEHINNE BEPOSTHOCTHBIC PACUYEThl. 3HAKOMCTBO C OCHOBHBIMU



MPUHIUIIAMU cOOpa, aHAIU3a U MPEJCTABICHUS JaHHBIX U3 PA3JIMUHBIX chep KU3HU
o011iecTBa U TocyAapcTBa MpUoOIIaeT 00yJaroluxcs K oO1eCTBEHHBIM HHTEPECaM.

B crpykrype mporpammbl yueOHOro kypca «BeposiTHOCTh U CTaTHCTHUKA»
OCHOBHOW IIKOJIBI BBIJEIEHBI CIEAYIOUIME COJEPKATEIbHO-METOAUYECKAE JIMHUM:
«IIpencraBinenue JaHHBIX W OMNHUCATeNbHAs CTAaTUCTHKa»; «BeposTHOCTHY;
«31eMeHTbl KOMOUHATOPUKNY; «BBeeHne B TeOputo rpadoBy.

Conepxanue nuHuu «lIpencraBieHue AaHHBIX W OMHUCATEIbHAS CTAaTUCTHKA
CIIY>KUT OCHOBOH J1s1 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ MH(pOpMAIUE: OT YTCHUS U
WHTEpIpeTanuu uHGOpMaIlMU, MNPEICTaBICHHON B TabiuIax, Ha aAuarpaMmax Hu
rpadukax 10 cOopa, NOpPEACTaBICHUS W aHalIW3a JaHHBIX C HCIOJb30BAaHUEM
CTATUCTUYECKUX XapaKTEpPUCTUK CpPEIHUX U pacceuBaHusi. Paboras ¢ JaHHBIMU,
obOyuvaromuecs ¢ 3[1P yyatcs cuuThIBaTh U UHTEPIPETUPOBATH JAHHBIC, BBIJBUTATD,
apryMEHTHpPOBATh W KPUTHUKOBATH MPOCTEHINNE THUIMOTE3bl, Pa3MBIIUISATh Haj
dakTOpaMu, BBI3BIBAIOIIMMU W3MEHYHMBOCTh, M OIICHUBATh WX BIHUSHUE Ha
paccMaTpuBaeMble BETUYUHBI U TIPOIIECCHI.

NHTYyUuTHBHOE NpPEACTAaBIEHUE O CIy4YalHOW W3MEHYMBOCTH, HUCCIIEIOBaHUE
3aKOHOMEPHOCTEH Y TCHJICHIIMI CTAHOBUTCS MOTHUBHPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeOpHuH BeposiTHOCTel. boisbinoe 3Hauenne s ooyuarommxes ¢ 3I1P 3mech umerot
MpPaKTUYECKUE 3aJIaHusl, B YAaCTHOCTH OIBITHI C KJIACCUYECKHUMHU BEPOSTHOCTHBIMU
MOJIETISIMHU.

[loHsiTue BEpOSTHOCTH BBOAMTCS KAaK Mepa MpaBaONoao0us CiIydailHOTro
coObrtus. [Ipu uzyyenun kypca oOyuaromuecs: ¢ 3[1P 3nakomaTcs ¢ mpocredmmmu
METOJAaMU  BBIUMCIICHHS BEPOATHOCTEHM B  CIy4allHbIX JKCIEPUMEHTax C
PAaBHOBO3MOXXHBIMU  3JIEMEHTApPHBIMM HCXOJAaMH, BEPOSTHOCTHBIMM 3aKOHAMH,
MO3BOJIAIONIMMHU CTaBUTh W peliath Ooyiee CIOXKHbIE 3anadd. B Kypc BXOAST
HayalbHbIE TMPEACTABICHUS O CIyYallHbIX BEJIMYMHAX M HMX YHUCIOBBIX
XapaKTEPUCTUKAX.

Taxxe B paMKax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXECTBaMM W OCHOBHBIMU OINEpalUsIMH HAJ  MHOXECTBAMH,
paccMaTpuUBalOTCSl NpPUMEpPhl NPUMEHEHHWS I pelleHus 3aj]ad, a TaKkKe
HCIIOJIb30BaHUs B IPYTHUX MAaTEMAaTUYECKUX KypcaX U yUeOHBIX peIMETaX.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

B 7-9 kmaccax usydaercs Kypc «BepoATHOCTb M CTAaTUCTHKA», B KOTOPBIU
Bxomatr pasaensl: «llpencraBieHue HaHHBIX W ONMCATEIbHAS CTATUCTUKAR;
«BeposaTHOCTEY; «DIeMEeHTH KOMOMHATOPUKIY; «BBenenne B Teoputo rpadosy.

Ha wm3yuenue nanHoro xypca oTBOAMT |1 y4yeOHBIN Yac B HEJENIO0 B TEUEHUE
Kakj1oro roga odydenus, Bcero 102 ydeOHBIX daca.

COLAEPXAHUE YYHEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA (110
I'OAM OBYYEHHA)

7 KIIACC

[IpencraBnenue AaHHBIX B BUJE TaOJuUl, AUArpamm, rpaukoB. 3amojJHEHUE



Ta0JIuUIl, YTEHUE U OCTPOEHUE AUArpaMM (CTOJOUKOBBIX (CTOIOUYATHIX) U KPYTOBBIX).
UreHnne rpaukoB peanbHbIX HpoueccoB. M3pneuenue nHpopmanum U3 guarpaMmm u
Ta0JIMIL, UCTIONH30BAHUE U UHTEPIIPETALUS JAHHBIX.

OnucaTtenbHas CTaTHCTHKA: CpeaHee apu(dMeTHyeckoe, MeauaHa, pa3Mmax,
HaumOoJblIeE W HAaWMEHbIIee 3HAaYeHuss Habopa 4YHMCIOBBIX AaHHBIX. [Ipumepsl
CIy4alHON U3MEHYHUBOCTH.

*CyualiHbIA SKCIEPUMEHT (ONBIT) M CiydaliHOoe coObiTHe. BeposTHOCTH u
yacToTa. Pojib ManoBeposITHBIX M MPAKTUYECKH JTOCTOBEPHBIX COOBITHI B MPUPOJIE U
B 001mecTBe. MOHETa U UrpajibHask KOCTh B TEOPHHU BEPOATHOCTE **,

*'pad, BepmmHa, pedpo. CreneHp BepuiuHbl. Yucno pédep u cymmapHas
creneHb BepiiuH. [IpencraBnenue o cBsasHoctu rpada. Lenu u mmxnsl. [yt B
rpadax. O6xox rpada (sinepo nyTh). [IpeacTaBienue 06 opueHTUPOBAHHOM Tpade.
Pemenue 3amay ¢ noMmonibio rpados*.

8 KUIACC

[IpencraBnenne naHHBIX B BUJIE TaOJIUII, TUarpaMM, rpad)uKoB.

MHOX€ECTBO, 2JIEMEHT MHOXECTBa, MNOAMHOXecTBO. Onepauuu  HaJ
MHOKECTBAaMH: 00bEIMHEHUE, epeceueHue, aononHenre. CBoWcTBa onepanuil Hajl
MHO>KE€CTBAMM: MIEPEMECTUTENBHOE, COYETATENIbHOE, pacrpeaenuTeNnbHOE,
BKJItOUeHUs. Vcmonp3oBaHue rpadUyecKoro MpeACTaBICHHUS MHOXECTB IS
OMMCaHUs peajibHbIX MPOLIECCOB U SIBJIEHUW, IPU PEUICHUH 3a1aY.

*M3MepeHne pacceMBaHMs NaHHBIX. J(ucnepcuss U CTaHZAPTHOE OTKIOHEHUE
YHUCIIOBBIX HA0OpOB. JlnarpamMmma pacceuBaHus *.

DOnemeHTapHble  COOBITUS  ciaydailHOro ombita.  CiydailHble  COOBITHS.
BepositHocTr coObITHI. ONBITH ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crnyuaiinblii Bb10Op. CBA3b MEXKIY MAJOBEPOSTHBIMHU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITHSIMU B TIPUPO/JIC, OOIIECTBE U HAYKeE.

*IlepeBo. CBoilcTBa J€pEBbEB: EAUHCTBEHHOCTh MYTH, CYLIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBSI3b MEXKIY YHUCIOM BepmMH W 4yuciom pébep. Ilpasuio
yMHOKeHus. Pemienne 3amad ¢ moMoIisio rpados.

[IpotuBomnonoxueie coObiTus. Juarpamma Oiinepa. OObenuHeHUE U
nepeceuenne  cobbituii.  HecoBmecTtHbie  coObitmss.  DopMyna  CIOXKEHUS
BEPOATHOCTEH. YCIIOBHAass BEpOATHOCTh. llpaBwiio ymHOxkeHus. Hes3aBucumele
coobiTuda. IlpeacrtaBieHue »sKcrepUMEHTa B BHJAE JepeBa. PemieHue 3amay Ha
HAaXOXJCHHE BEPOATHOCTEW C TIOMOIIBID JIEpPEBa CIIYYaHHOTO SKCIIEPHUMEHTA,
nuarpamm Ditnepa ™.

9 KUIIACC

[IpencraBnenne MaHHBIX B BHIAE Tabnwi, auarpamM, Tpadwukos,
WHTEpIpeTalus AaHHbIX. UTeHHe W MOCTpoeHHe TaOiull, Juarpamm, rpauKoB MO
pealbHbIM JAHHBIM.

4 SHCCL n gajce * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



[lepectanoBku u ¢akropuan. CoueTaHuss U YUCIO couyeTaHuil. *TpeyroabHUK
[lackans*. Pemenue 3a7a4 ¢ UCMONIb30BAaHUEM KOMOMHATOPUKH.

*T'eomeTrpuyeckas BepoATHOCTb. CiyyailHblii BbIOOp TOYKM W3 (UTYphl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYT'H OKPY>KHOCTH *.

Hcneitanne. Yenex u Heyaaya. Cepust uCnbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuilt bepuymm. BepostHocTH coObITHIA B cepuu uctibITaHuil bepHyim.

CiyvaiiHasi BEJIMYMHA W PACIPENCIICHUE BEPOSTHOCTEH. MareMaTthudeckoe
OXKHMJIaHWE W gucnepcusd. IIpumepbl  MaTEMaTH4YeCcKOro  OXKUJAHHUS — Kak
TEOPETUYECKOIO CPEAHEr0 3HAYEHUS BEIWYUHBI. MaTemMaTH4YeCKOe OXKHIAHUE H
JIUCIIEPCUs CIIyYaitHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUM UCIIbITAaHUN bepHymmm».

[lonsitue o 3akoHe Oousblux uyHcesl. M3MepeHne BepOsSTHOCTEH C MOMOUIBIO
yacToT. PoJib 1 3HaUeHue 3aK0Ha OONBIINUX YKCEI B IPUPOJIE U OOIIECTBE.

IIJTAHUPYEMBIE ITPEJAMETHBIE PE3VYJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTD U
CTATUCTHUKA» (ITO TOJAM OBYUYEHNA)

[IpeameTrHbie pe3ynbTaThl OCBOEHUS Kypca «BeposSiTHOCTh U CTaTUCTUKA» B 7—
9 KJtaccax XxapakTepu3ylTCs CIEeIYIONMMU YMEHUSIMHU.

7 KIIACC

Yurare uHOpMaIUIO, NpPEICTAaBIEHHYIO B TaOMWIAX, Ha JUarpaMMax;
NPEJCTaBIsATh JaHHbIE B BHJAE TaOJHUI,, CTPOUTH JAHArpaMMbl (CTOJIOMKOBBIE
(cronbuaThie) U KPYroBbI€) MO0 MAaCCMBaM 3HAY€HUH (C MUCIOJIb30BAaHUEM 3PUTEIBHON
HATJISITHOCTH W/WIIM BepOAIbHON OTIOPHI).

OnucelBaTh W HMHTEPIPETHPOBATH  pEaAlbHBIE  YHUCIOBBIE  JAaHHBIE,
IpeACTaBICHHBIC B Ta0IUIIAX, HA JUArpaMMax, rpadukax.

OpueHTHpOBaThCA B TMOHATHUAX M ONEPUPOBATH MMH HAa 0a30BOM YpOBHE:
cpennee apupMeTUYeCcKoe, MeArnaHa, HauOoJIbIIee U HAaUMEHbIIIee 3HAYCHHS, pa3Max.

Nmers mnpencraBiieHWe O CIy4YaMHOM M3MEHYMBOCTHM Ha MpUMEpax IIEH,
¢u3MUeCKNX BEIMYHUH, AHTPOMOMETPUYECKUX JaHHBIX; MMETh MPEACTABICHHE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIACC

N3Bnekate W mpeoOpa3oBbIBaTh WHGOPMAINIO, MPEACTABICHHYIO B BHJE
TaOJINIl, AUarpamm, rpauKoB; MPECTABIATh AaHHBIE B BHJAE TaOJWII, IUarpam,
rpaduKoB.

OnuchIBaTh MOCJIE COBMECTHOTO aHANINU3a JAHHBIE C TOMOIIbIO CTATUCTHYECKUX
MOKa3aTeJel: CpelIHMX 3HAYEHUM W Mep pacceuBaHus (pa3max, AHCHEPCUS HU
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauThs 4acTOThl YUCIOBBIX 3HAYCHHUN U YaCTOTHI COOBITUH, B TOM YUCJE IO
pesyiabTaTaM HW3MEpeHHH U HaOmoAeHUNW (C  HCMHOJIb30BaHHUEM 3PHUTEIHHOMU
HarJsIHOCTH W/WJIA BEpOATbHOU OIOPHI).

HaxonuTh BEpOSITHOCTH CIy4ailHBIX COOBITUN B OMbBITaX, 3Has BEPOSTHOCTU



DIIEMEHTApHBIX COOBITHI, B TOM UHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMHU
AIIEMEHTApHBIMH COOBITUSMHU (C MCIOJIB30BAaHWEM 3PUTENBHON HATSAHOCTH H/WIN
BepOAIbHOM OIOPHI).

NmeTts mpencrtaBieHne O TpapUUecKUX MOMAENAX: JEPEBO CIYYaliHOTO
AKCIIEPUMEHTA, TUarpaMMBbl Diiiepa, YucioBas mpsMasi.

OmneprpoBaTh MOHATHSIMH Ha 0a30BOM YPOBHE: MHOECTBO, MOJMHOKECTBO;
BBITIOJTHSITH ONIEPAIK HaJl MHOKECTBAMH: O0BEIMHEHUE, IEPECEUCHHE, TOTIOTHEHHE;
MEPEYUCIIATh JJIEMEHTHl MHOXXECTB; MPHUMEHSTh CBOHCTBA MHOXECTB (C
MCTIOJIb30BAaHUEM BU3YaJIbHOH OIOPHI).

HwmeTs mpencTaBieHre o rpaduyecKoM MPECTaBICHUE MHOXKECTB U CBsI3ei
MEX]Ty HUMH JJTsI OTIMCAHUS TIPOIIECCOB | SIBJICHUM, B TOM YMCJIE TPU PEUICHUH 3a7a4
U3 APYTUX YIeOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

N3Bnekars 1 mpeoOpa3oBbIBaTh HHGOPMAIIHIO, TPEJCTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BUJE TaOJUIl, TUarpaMm, rpadukoB; MPECTABISTh JAaHHBIE B BUJIC
Ta0IuIl, AUArpaMm, TpauKoB.

Pemate mpocreiimue 3ajaud OpraHU30BaHHBIM TIEPeOOPOM BapUAHTOB, a
TaK)Xe C UCI0JIb30BAHUEM KOMOWHATOPHBIX MPABWII U METOJIOB.

Nmetrs mpencraBieHue 00 OMUCATENBHBIX XapaKTEPUCTHKAX ISl MacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEHUE 3HAYEHUSI U MEPHI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HaYE€HUW W YACTOTHI COOBITHS, B TOM YHCIE MOJB3YAChH
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOIeHH (C OMOPON Ha CIPABOYHYIO
uH(dOpMaIHIo).

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITHH B HM3YYEHHBIX OMBITaX, B TOM
Yyclie B OMBbITaX C PaBHOBO3MOXXHBIMH DSJIEMEHTAPHBIMU COOBITUAMH, B CEpUAX
VCTIBITAHUH JI0 IEPBOTO yCIIEXa, B CEPUAX UCIIBITAHUN bepHyum.

Nmers mipencrtaBieHre O CIYYalHOW BEIMYMHE W O  PACIPEICICHUN
BEPOSITHOCTEM.

Nmers mpencrtaBieHHE O 3aKOHE OOJBIIMX YHCET KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX YUCEN B
MPUPOJIC U OOIIECTBE.



TEMATHUYECKOE INTAHNPOBAHUE

TemaTnueckoe MIaHUPOBAHUE M KOJUYECTBE YACOB, OTBOJMMBIX HAa OCBOEHUE Ka)XJOW TeMbl Y4EOHOIro IpeaMeTra
«Marematuka» (QenepaibHOM aJaNTUPOBAHHOW OCHOBHOW 00pa3oBaTENbHON MpPOrpaMMbl OCHOBHOTO  OOIIEro
0o0pa3oBaHUs O0YyYalOIIMXCS ¢ HAPYLUICHUEM 3pPEHMs, B LIEJIOM COBMANAIOT C COOTBETCTBYIOIIUM pa3lesoM (enepalbHOMl
paboueli mporpamMmbl yuyeOHOro mnpeamera «MaremaTHka» 00pa30BaTENIbHOM MpPOrpaMMbl OCHOBHOIO — OOLIETO
obpaszoBanud. Ilpu stomM Opranusanus BIpaBe caMa BHOCUTb M3MEHEHHUS B COJIEpPXKaHUE U paclpeiesieHHuE y4yeOHOro
MaTepuala Mo rojaM oO0y4yeHus, B MOCIEI0BATEIbHOCTh U3YYEHHS] TEM M KOJIMYECTBO YacCOB HA OCBOEHHUE Ka)JOW TEMBI,
OTpeJIeIeHHE OPraHu3aMOHHBIX (hopM oOyueHus U T.i. OOOCHOBAaHHOCTH TAHHBIX U3MEHEHHM OIpeeaeTCsl BBIOpaHHBIM
oOpa3oBarenpHOM opranuzanuest YMK, uWHANBUAYaTbHBIMH TCUXO(PU3MUYECKUMU OCOOCHHOCTSIMU KOHKPETHBIX
oOy4JaromuXxcs C HAPYIIEHHEM 3pEHHs, CTENEHbIO YCBOCHHOCTHM UMHU YYEOHBIX TE€M, PEKOMEHIALUAMH MO OTOOpYy HU
ajanTaiuy y4eOHOro MaTepuaa 1o MaTeMaTuke, peAcTaBieHHbIMU B [losicHUTEbHO 3amuCcKe.



TEMATHYECKOE IINTAHUPOBAHHUE

S KUIIACC

Ne i/t

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmbl

KoaunuectBo
JacoB

Bcero

AHaHTHpOBaHHOC coaepakanue

Harypanbubie uncna. [elictBus ¢
HaTypaJIbHBIMU YHCIIAMU
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Yurtath, 3an1MChIBATh, CPABHMBATHh HATypaJbHbIE YHCIIA;
y4acTBOBATH B O0CY’KI€HHUHM CIOCOOOB YIOPSIOYMBAHUS
YuCcel.

HN300pakaTh KOOPAMHATHYIO MPSAMYIO, OTMedYaTh YHUCIIa
TOYKaMH  HAa  KOOPAMHATHOM  NpsAMOH, HAXOAMTh
KOOPJMHATHI TOUKH.

HccnenoBarh cBoiicTBa HaTypajbHOTO psiaa, yucen 0 u 1
IIPU CJIO’KEHUU U YMHOKEHHUH.

Hcnonb30BaTh NpaBUJI0 OKPYIVICHUS HAaTYPaJIbHBIX YHCET
Ip1 HEOOXOTMMOCTH C OTIOPOM Ha AITOPUTM MpaBUIIA.
BeinoHATH apupmeTHnyecKue AefCcTBUSA c
HaTypaJbHbIMU YHCIIAMH, BHIYMCJISITh 3HAUCHUS YUCIOBBIX
BBIpaXEHUI CO CKOOKaMH U 6€3 CKOOOK.

3anuchbiBaTh IPOU3BEACHHE B BHJE CTENEHH, YHUTATh
CTENEHU, HMCMNOJb30BATHh TEPMHHOJIOTHI0 (OCHOBAHME,
[OKa3aTejlb), BBIYUCIAATH 3HAYEHUs] CTEleHedl npu
HEOOXOJMMOCTH C BU3yaJIbHON OTIOPOH.

BbINOJHATL NPUKUAKY M OLEHKY 3HAYECHUN 4YHMCIOBBIX
BBIDAKEHUH, mpemlaraTb W NPUMEHATb HPUEMBI
NMPOBEPKH BbIUNCICHUH.

Hcnosp30BaTh IpU BBIYMCICHUSAX NepeMecTUTeIbHOe H
coyeTaTelibHOEe CBOICTBA CJIOKEHMST M YMHOKEHUS,
*pacnpeaeJuTeIbHOe CBONCTBO YMHOKeHUs*;
bopMynupoBaTh U NPUMEHATH NpaBUia MPeodpa3oBaAHUs
YHCIOBbIX BbIPaKeHU I Ha OCHOBE CBOICTB
apu(MeTHYeCKHX JAeCTBHH NPH HeO0XOAMMOCTH €
HalpaBJALIeil TOMOLIbIO.




@DopMyIHPOBATH ONMpeeJIeHUsl JICIUTENs U KpaTHOro (c
ONOpOl Ha aNrOpuTM NpPaBWIIA), HA3BIBATh JICIUTEIH U
KpaTHbIE 4YMCJIa; PACHO3HABATH IIPOCTBIE M COCTaBHBIC
yucna; (QopmyaHpoBaTh W NPUMEHATH NPHU3HAKHU
nenumoctd Ha 2, 3, 5, 9, 10, (c omopod Ha anroputMm
[IpaBWiIa); MPUMEHATh AJTOPUTM pPAa3JIOKEHUsI 4YUCIIa Ha
MPOCThIE MHOXXHUTEIW; HAXOAUTh OCTAaTKU OT JACJICHUS U
HETOJIHOE YaCTHOE.

Pacnmo3HaBarh HCTUHHBIC M JIOKHBIC BEICKA3BIBAHUS O
HaTypaJlbHbIX  4YMClaX, MNPUBOJAUTL  TPUMEPbI U
KOHTPIIPUMEDPBI, CTPOUTH BBICKA3bIBAHUA W OTPUIAHUS
BBICKA3bIBAHUI O CBOMCTBAaX HaTypaJbHBIX YHUCEN C OMOPOM
Ha oOpaserl.

PemaTh TEKCTOBBIC 3a7aud apu(PMETHUIECKHUM CIIOCOOOM,
HCMOJIb30BATh  3aBHCHMOCTH  MEXJy  BEIWYMHAMU
(ckOpocTh, BpeMs, pacCTOSIHWE, II€Ha, KOJUYECTBO,
CTOMMOCTh W JIp.) TPU HEOOXOIUMOCTH C HCHOJIb30BaHUEM
CIPaBOYHOM MH(POPMALMU: AHAJM3HPOBATH TEKCT 3a/ayH,
nepe)opMyJIMpPOBaTh YCJIOBUE, M3BJIEKaTh HEOOXOIUMbIE
JTaHHBIE, YCTAHABJIMBATDH 3aBUCUMOCTH MEXKy BEITUYMHAMHU
MIPY HEOOXOIMMOCTH C HAIIPABJISAIOIIEH TTOMOIIIBIO.
MojaeanpoBaTh XOJ peHleHus 33Ja4d C  [OMOILUbIO
PUCYHKA, CXEMBbI, TAOJIHIIBI.

IlpuBoauTH, pa30UpaTh pa3JIUYHBIE PELICHUS, 3alUCU
pelIeHUH TEKCTOBBIX 3amad (Ipu  HEOOXOIWMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

C noMompl mexarora  OINEeHHMBATH  IOJYYCHHBIN
pE3yabTaT, OCYIIEeCTBIAATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET
HAa COOTBETCTBUE YCIOBHUIO, HAXOAUTH OIIHOKHU.

*Pemats 3a1a4u ¢ MOMOIIBIO Nepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTBCS ¢ HCTOPHUEi pa3BUTHS apUPMETHKH.

Harnsannas reomerpus. Jlunuu Ha
IJIOCKOCTH
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Pacno3dHaBaTh Ha uyeprexax, pPHUCYHKaX, ONHCHIBATD,
UCMOJb3Yysl TEPMHHOJIOTHIO, U HM300pazkaTh C IIOMOILBIO




4epTEKHBIX MHCTPYMEHTOB (IIpM  HEOOXOJUMOCTH IO
BU3YQJIbHOI OINOPE): TOUKY, MPSAMYIO, OTPE3O0K, JIyd, yroJl,
JIOMaHY0, OKPY>KHOCTb.
Pacno3snaBath, MNPUBOAUTL  NpuMepbl  OOBEKTOB
pearpHOrO MHpa, UMEmUX (GopMy H3YYEHHBIX (GUTYD,
OLIEHUBATDH UX JJUHEHHBIE Pa3MEPBI.
Hcnoab3oBaTh JUHEHKY UM TPAHCHOPTUP KAaK MHCTPYMEHTHI
JUISL TIOCTPOEHMS. U M3MEPEHUs: M3MepsTh JUIMHY OTpe3Ka,
BEJIIMYMHY YIJId; CTPOMTH OTPE30K 3aJaHHOW MJIMHBI, YIOJI,
3aJaHHOM BEIMYMHBI, OTKJAABIBATH LUPKYJIEM DPAaBHBIC
OTPE3KH, CTPOUTH OKPY)KHOCTb 3aJaHHOTO pajuyca.
HN3o0paxkarh KOHPUTYpalluu TE€OMETPUYECKHX (GUryp us
OTPE3KOB, OKPY)KHOCTEH, MX 4YacTEHd Ha HEJIWHOBAaHHOW W
KJIeTyaTol  Oymare;  mpeasiarathb, ONHCHIBATH U
00cy:kI1aTh €noco0bl, AJTOPUTMbI IIOCTPOCHUSA IOCIE
COBMECTHOT'O aHaJIK3a.
Pacno3naBath W u300pakaTh Ha HEIMHOBAHHOW U
KJIeT4aTou Oymare mpsMOM, OCTPBIH, TYMOM, pa3BEPHYTHII
yIJIbl; CPABHUBATH YTJIBL.
BbIuncasTh JUIMHBI OTPE3KOB, IOMAHBIX.
IlonumaTe ¥ HCHOJB30BAaTh MPH PpeELICHUW 3a4a4
3aBHCMMOCTH MEXIY €IUHULAMH METPUYECKONW CHCTEMBI
Mep; 3HAKOMHMTBLCSI C HEMETPUYECKUMHU CUCTEMaMHU MEp;
BBIPAKATh JJIMHY B PA3JIMYHBIX CAUHULAX U3MEPEHHUS IIPU
HE0OXOIMMOCTH C OMOPOH HA CIIPaBOYHYIO HH(OpPMALIHIO.
HccnenoBarh Gurypsl 1 KOHPUTYpALIUU, UCTIOIb3YS

(G pOBbBIE PECYPCHI.

OOBIKHOBEHHBIE TPOOH

48

MopneaupoBarh B Tpaduueckoid, mpeameTHolt dopme, c
HIOMOIIbIO KOMITBIOTEpA MOHATHUS U CBOMCTBA, CBSA3aHHBIC C
OOBIKHOBEHHOH JPOOBIO.

Yutath M 3anMChIBaTh, CPaBHUBATh OOBIKHOBEHHBIE
apoou, npeaIaraTh " o0cyxk1aTb  CHOCOOBI
YIOPSIOUMBAHUS IpoOeit.

H300paxkaTth  OOBIKHOBEHHbIE  JIpoOM  TOYKAMH  Ha




KOOPAMHATHOM NPAMOW; MCHOJb30BaTh KOOPAMHATHYIO
OPSAMYIO JUISI CPAaBHEHUS IPOOECH.

®opMyHpoBaTh, 3aNHMCHIBATHL € MOMOIIBI0 OYKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOW IpoOM C ONOpOoM Ha
[IPaBWJIO; MCMOJIL30BATh OCHOBHOE CBOMCTBO JIpOOH s
*cokpamieHusi qpoOell W TpHBENCHHS JApPOOM K HOBOMY
3HAMEHATEJII0 B MPOCTEHIINX CIrydasx™®.

IIpencraBiasite 1Mo 00pa3lly CMELIAHHYIO ApoOb B BUJE
HENpPaBWJIBHOM ¥ BBIIENATH IEJIYI0 YacTh 4YHUCJIA U3
HENPaBWJIbHOU IpoOH.

BeinoHATH apudmMernyeckue AeHCTBUA c
OOBIKHOBEHHBIMU ~ JIpOOSIMH B MPOCTBIX  CIydasx;
NpPUMEHATH CBOWCTBAa apudmeTndyeckux AeHCTBUM IS
paroHaIN3aUy BHIYUCICHUH.

BbINoJHATL  NPUKHAKY M OLEHKY  pe3yibraTra
BBIYHMCICHUM; MNpelaraTb W NPUMEHATb NPHUEMBI
NMPOBEePKM BBIYUCICHUN.

IIpoBoauTHL MCCIETOBaHUSI CBOICTB JIpo0eii, onupasich Ha
YHCJIOBBIE OSKCHEPUMEHTHl (B TOM YHCIE C IIOMOILBIO
KOMIIBIOTEPA).

Pacno3dHaBaTh MCTHHHBIE M JIOKHBIC BBICKA3BIBAHUS O
Ipo0sX, MPUBOAUTH MPUMeEPHI U KOHTPIPUMEPHI.

Pematp mnpocreimine TEKCTOBBIE 3aJa4yd, COAEpKaIUE
NpoOHBIE TaHHbIE, U 3a/1a4X Ha *HAaX0XJAEHUE YaCTH 1IeJI0ro
U LEJNOro I0 €ro 4YacTH; BBIIBJATHL HMX CXOACTBA H
pazauuus®,

MopaenupoBath XOJ PpELIEHUS 3aJa4d C IOMOIUBIO
PHUCYHKa, CXEMBbI, TaOIHIIBI.

I[IpuBoauTs, pa3duparb, OIEHMBATHL  PA3JIUYHbIC
pElIeHNs, 3alMCH pEIIEHUH TEKCTOBBIX 3aJad IpU
HE00XO0/IMMOCTH C HAaIPaBJISIONIEH TOMOLIBIO.

C nomMompo megarora  ONEHMBATH  IOJIYYEHHBIN
pE3yabTaT, OCYIEeCTBIASTH CAMOKOHTPOJIb, TPOBEPSIS OTBET
Ha COOTBETCTBHE YCIIOBUIO, HAXOAUTH OIIMOKH.




3HAKOMHTBCS ¢ UCTOPUEH pa3BUTHS apu(PMETHKH.

Harnsannas reomerpusi.
MHOroyroabHUKH
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Pacno3naBatrp, n300pazkaTb C IOMOILIBIO YEPTEKHBIX
UHCTPYMEHTOB M OT pPYyKH, MOJEIHpPOBaTh U3 Oymaru
MHOTOYT'OJIbHUKH.

I[IpuBoauTs mnpuUMEpPbl OOBEKTOB  PEANBHOIO  MHPA,
uMernx (OpMy MHOTOYIOJBHHKA, MPSIMOYTOJBHHUKA,
KBaJpara, TPEyroJIbHUKa, OLIeHUBATH MX JIMHEHHBIE Pa3MeEpBbI.
BoluncasaTs: nepuMeTp TPEYrojbHUKA, MPSIMOYTOJbHUKA,
MHOTOYTOJIbHUKA; IUIOLIa/b MPSAMOYTOJIbHHMKA, KBajapaTa
(mpu HEOOXOAMMOCTH C ONOpPOM Ha aNrOpUTM Y4YEOHBIX
necTBuil).

HN3o00pamxarb  OCTPOYrOJbHBIE,  HPSAMOYIOJIbHBIE U
TYNOYTOJIbHBIE TPEYrOJIbHUKH.

CTpouth Ha KieTyaTol Oymare KBaJpaT U MPsIMOYTOJIbHUK
C 3aJJaHHBIMU JJIMHAMU CTOPOH.

HUccaenoBarb cBOMCTBAa IPAMOYIOJIbHMKA, KBaJpara
nyTéM 9KCIIEPUMEHTA, HaOIro1eHus, U3MEpEeHus,
MOJICIUPOBaHMs; CpPaBHMBATh CBOWCTBA KBajgpara M
PSAMOYTOJIbHUKA.

Pacnio3HaBaTh HMCTHHHBIE M JIOKHBIC BBICKA3BIBAHUS O
MHOI'OYT'OJIbHUKAX, NPUBOAUTH NpUMepbI u
KOHTPIPUMEPBIL.

HccnenoBaTh 3aBMCUMOCTD ILIOMAANA KBaapaTa OT JUIMHBI
€ro CTOPOHBI.

3HAKOMHTBCS ¢ IPUMEPaMHU NPUMeHEeHHs IO U

nepuMeTpa B MPaKTUYECKUX cUTyauusax. Pemars 3agauu
U3 peallbHOM KU3HU, TIPU HEOOXOTUMOCTH C OMOPOil Ha
QITOPUTM IPaBUIIa, 00CYKAATH Pa3IUYHbIE CIIOCOODI
penieHus 3aaay

JlecsaTuunble poOu

38

IpeacraBiasiTh ASCATUUHYIO 1pO0b B BUJE OOBIKHOBEHHOMH,
YHUTATh W 3aNHUCHIBATH, CPABHUBATDH JCCATUYHBIE JIPOOH,
npegjaratb M 00Cy:KIaTh CHOCOOBI YNOPAAOYMBAHUSA
JECSITHUHBIX APOOEH.




HN300paxkary  jmecsaTUyHBIE  IpoOM  TOYKaMH  Ha
KOOPJAMHATHOMU IIPSIMOM.

BrisaBasiTh CXO0/CTBA U pazauyus MIpaBUI
apuMeTUYECKUX ACUCTBUU C HATypaJIbHBIMH YMCIAMU U
JIECATUYHBIMU APOOSIMU, TIOCTIE COBMECTHOTO aHAJIN3a.
BouinoiHaTh apudMeTryeckue IEHUCTBUSI C JIECATUYHBIMU
Ipo0sIMU; BBINOJHATH MPUKHIKY U OIEHKY pe3ylbTara
BBIYHCIICHU M.

[IpuMeHSITH CBOMCTBA apUPMETUYECKUX JEHCTBUN IS
paloHaIN3alNK BIYUCICHUH.

[IpuMeHSITH MPABUJIO OKPYIJIEHUsI JECSITUUHBIX JIpo0ei,
IpU HEOOXOIMMOCTH C BU3YaJIbHON OTIOPOH.

IIpoBoauTHL WCCIENOBAHUS CBOMCTB JECATUYHBIX JPOOEii,
OTNUPAsICh HAa YHUCJIOBBIE JKCIEPUMEHTHI (B TOM YHCIE C
MTOMOTIIBIO KOMITBIOTEPA).

Pacno3naBaTh WCTUHHBIE W JIOKHBIE BBICKAa3bIBAHUSA O
Ipo0siX, MPUBOAUTH MPUMePBI U KOHTPIPUMEPHL, CTPOUTH
BbICKA3bIBAHMSI U OTPUIIAHUS BbICKa3bIBAaHUM.

Pemarp mnpocreilliie TEKCTOBBIE 3a7adyM, COJEpHKaIIUe
IpoOHbIE JaHHBIC, W Ha *HAXO0XICHUE YacTH IEJIOTO U
LEJIOro IO €ro 4YacTu®; BBISABJIATH HMX CXOACTBA H

pa3jinyus.
MojaeanpoBaTh XOJ peHIeHUs 33Ja4d C IOMOILUbBIO
pPUCYHKa, CXEMbl, TaOJIULIbI. Pa3ouparp paziauuHble

pEIICHUs, 3alMUCH PEIICHU TEKCTOBBIX 3a/1a4.

OnepupoBaTh  JIpOOHBIMH  4YHUCIAMH B  pealbHBIX

YKU3HEHHBIX CUTYaI[UsX.

C noMompl mexarora  ONEeHHMBATH  IIOJYYCHHBIN

pE3yabTaT, 0CYIIEeCTBIAATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OIIHOKH.
3HAKOMUTBCS ¢ HCTOPHUEl pa3BUTHS apUPMETHKI

Harnsannas reomerpus. Tena u
(burypsl B MpOCTPaHCTBE

PacnozHaBaTh Ha YepTexKax, pUCYHKAX, B OKPY:KAK0LIEeM
MHpe IIPSIMOYTOJIBHBIN napajuleJenunesn, KYO,
MHOTOT'PaHHHKH, ONHCHIBATD, HCIIO0JIb3YS




TePMHUHOJIOTHIO, OLIEHNBATH JHHEIHHBIEC Pa3MEpBI.
I[IpuBoauTs mNpuMepbl OOBEKTOB PpEANIbHOIO  MMHpA,
uMermux  (GopMy MHOTOTPaHHUKA, MPSIMOYTOJIHHOTO
napajuienenunena, Kyoa.
HN3006paxkath Ky0 Ha KiIeTyaToi Oymare.
HccaenoBarb CBONCTBA KyOa, IIPSIMOYTOJIBHOTO
napajuleJienuinesa, MHOIOIPAHHUKOB, HCHOJb3Ys MOJAEIU
IIpY HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOIIBIO.
Pacno3naBarh pa3BEPTKH Kyba U mapasuielienure/a.
MopenupoBath Ky0 u mnapauienenumnesn u3 Oymaru u
IPOYUX MaTepUajoB, O 00pasily.
Haxoautp U3MEpEeHHUs, BBIYHMCJIATH oAb
MMOBEPXHOCTHY; 00BEM KyOa, MPSAMOYTOJIBHOTO
napajulejienumnena ¢ ONOpPod Ha aNropuTM  Yy4eOHBIX
NEHCTBUI; HMCCAeA0BATh 3aBHCHMOCTh 00BEMa Kyba OT
JUTMHBI €T0 pedpa.
Habaronath U npoBOAMTH AHAJIOTMH MEXIY NMOHATHUAMU
IUIOINAAM ¥ 00bEMa, TIeprMeTpa U IO 11 MOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BRICKA3bIBAaHUS O

MHOTOI'PaHHUKAX, IPUBOAUTH MPUMePHI U
KOHTpIpUMEpHIL. PemiaTh 3aga4m u3 peaabHOM KU3HU.

[ToBTOpEeHUE M 0000ImICHNE

10

BuluucasaT,  3HAUEHHsS  BBIPAKEHUM,  COJEpKAIUX
HaTypaJibHbIE YHClia, OOBIKHOBEHHBIC U JECATUYHBIE IPOOH,
BBINIOJIHATH MPe00pa30BaHus YMCeNl IPU HEOOXOAUMOCTH C
HAIPAaBIISAIONIEH TOMOIIIBIO.

BpiOupaTth cmocod CpaBHEHUsT YHUCEI, BBIYMCICHUH,
NPUMEHSATh CBOWCTBA apuPMeTHYeCKUX IeHCTBUIM IS
paroHaIN3auu BEIYUCICHUH.

OcylecTBAATH CAMOKOHTPOJb BBIIOJHAEMBIX NEHCTBUI
Y CaMOIIPOBEPKY PE3YJIbTATA BHIUYNCICHUMN.

Pemiate mpocreiiiime 3agavydM U3 PEAIBHOU JKH3HU,
NPUMEHATh MaTeMaTHYeCKUe 3HAHMSA Ul peLIeHUs 3a/1a4
U3 JPYTUX y4eOHBIX TPEIMETOB.




Pemathb npocreiilue 3a1a4u pa3HbIMHU CIIOCO0aMHU,
CPaBHUBATH CMOCO0OLI PEIICHMS 32/1a4¥, BLIOUPATh
pPauMoOHAJBHBIN C1I0C00.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

5 KITIACC
KounuecTBo AanTupoBaHHOE COAepKAHHUE
Ne i/ Tema ypoka 4acoB
Bcero

[ToBTOpEHME OCHOBHBIX MOHSATUI U METOJOB Kypca
HAYaJIbHOM IIIKOJIBI

[ToBTOpEHWE TIMCBMEHHBIX M  YCTHBIX
NPUEMOB  BBIYHMCICHUS :  CJIOXKCHUE
,BBIYUTAHUE, YMHOXCHHUE, JICJICHUE C
MHOTO3HAYHBIMU uncaaMu.( B Tpejeax
100-ycTHO)

[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca Ha4aJIbHOM

Penienue TEKCTOBBIX 3aJa4 Ha

5 HIKOJIBT . HaxOXJICHHE BeIU4uH( JJIMHA, Macca,
BpeMs, CTOUMOCTb, BMECTUMOCTB,
TJI0IIAaAb)
[ToBTOpEHNE OCHOBHBIX MOHITUIM U METOJOB Kypca HadyaabHOMU [ToBTOpEHNE T€OMETPUUECKOTO
3 LIKOJIBL . Marepuana(iap, Ky, IUIHH]IP, KOHYC,
nMpaMu/ia) , U300pakeHne ux Ha
IJIOCKOCTH.
A BxozHast KoHTpOIIbHAs paboTa | [IpoBepka ypoBHs IIOATOTOBICHHOCTH
y4aluxcs, B HAYaJIbHOW IIKOJIE.
Hecarnunas cucrema CUMCIEHHUS [lo3uunoHHass cucTeMa CYUCIICHUS.
5 1 *PuMmckas  HyMmepanus  Kak  IpUMeEp

HETIO3MITMOHHON CHCTEMBI CUMCIICHUS *>.
JlecsaTiyHas CUCTEMa CUMCIICHMS.

3 3,I[CCB u aajce * *0003HAYEHBI TEMbI, U3YyUYCHUEC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIIbHOM ITJIAHC. Henaror CaMOCTOATCIBbHO OIPEACIIACT 00BeEM HU3yd1aceMoro mMmarepualia.




Psp HaTypanbHBIX yncen

Pan marypanbsHbix uuncen. PaBencrsBa u

6
HEPABEHCTBA, IBOMHBIE HEPABEHCTBA
Psn HaTypanbHBIX uncen Psan HarypanbsHbIX 4yumcen. PaBeHcTBa M
7 HEPABEHCTBA, IBOMHbBIC HEPABEHCTBA
CBOMCTBO HYJISI IPU CIIOKEHUM.
8 Yucio 0 YMHOKEHNE HATypaIbHbIX YUCEIL;
CBOMCTBA HYJISI TIPU YMHOKECHUU.
CpaBHeHME HATYpPATBHBIX YHCEN CpaBHeHHE HaTypaJIbHbIX qucen,

9 CPaBHECHHME HATYPAJIBHBIX YHUCEIl C HYJIEM.
CrniocoObI cpaBHEHHUSI.

CpaBHeHHE HATYPAJIBHEIX YHCEN CpaBHeHHE HaTypaJbHbBIX qucel,

10 CpaBHEHHME HATYpPAJIbHBIX YMCEI C HYJIEM.
CriocoObI CpaBHEHHUSI.

11 CpaBHeHME HATypaJbHBIX YUCEN B 3a7ja4axX C MPAKTUYECKUM CrocoObI cpaBHeHus. Pemenne 3amau

COACPpKaHUEM

12 OkpyrieHue HaTypajibHbIX YHCEI OxpyrieHue HaTypaIbHBIX HHCEIL.

13 OKpyITIeHHE HATYDATEHBIX THCET OkpyriieHre HaTypaJIbHbIX YUCEN.
Pemienue TEKCTOBBIX 3aJ1a4
apudmeTndeckumM crocobom. *PereHue

OprrJ'IeHI/Ie HaTypaJIbHbIX YUCCII B 3ala4aX ¢ IPAKTUYCCKUM
14 JOTMYECKUX  3ajad. Pemenue  3amad

CoJIepKaHUuEM

nepebopoM BCeX BO3MOXKHBIX BapHAHTOB ™.
Hcnonp3oBaHue TMpH  pELIEHUWH  3aJa4




TaOJIUI] U CXEM.

15

KonTtposnsHast padota no teme "Harypanpabie uncna"

BrIsiBiIeHME yPOBHS y4alllUXCsl B OCBOCHUE
3HaHuU 1o teme «HatypanbHbie yncna»

16

CrnoxeHue HaTypaJIbHBIX yncesl. KOMIOHEHTHI 1ecTBUs
CJIOKEHUS.

CnoxeHue HaTypaJIbHBIX YUCEN.
KoMNOHEHTBI NelCTBUM, CBA3b MEKIY
Humu. [IpoBepka pesyinbrara
apu(pMETHIECKOro 1eCTBUS

17

CrnoxxeHue HaTypalbHbIX yucea. KOMIOHEHTHI AeCTBUS
CJIOKEHUS.

CnoxeHue HaTypaJIbHbIX YUCEN.
KoMIOHEHTBI 1ENCTBUM, CBSI3b MEKIY
HumHu. [IpoBepka pesynbraTta
apuMEeTHUUECKOTO JECHCTBUS

18

Brruntanue HaTypaJbHBIX YHUCECIIL. KoMITOHEHTHI BEIUNTAHUS.

HaxomzerHe HEHU3BCCTHOT'O KOMIIOHCHTA.

Brruntanue kak JieicTBue, 00paTHoe
cJiokeHu10. KoMoHeHThI ICMCTBUM,
CBsI3b MEXy HUMH. [IpoBepka
pe3yabTata apupMeTHIecKoro AeHCTBUS

19

BrrunTanye MHOTO3HAYHBIX YHCEIT

Brrunranue kak JeicTBue, 00paTHoe
cJiokeHu10. KoMoHeHThI ICHCTBUH,
CBsI3b MeXy HUMHU. [IpoBepka
pe3yabTata apupMeTHIecKoro AeHCTBUS

20

YMHOXEHUE HaTypaJbHbIX YUCCII

YMHOKEHNE HATyPaIbHBIX YUCE;
CBOWCTBA HYJIS U €AUHULIBI IIPH
YMHOKECHUHU.

21

YMHOkK€HHE MHOTO3HAYHBIX HATYypaJIbHBIX YHUCCJI

YMHOKEHNE HATYPAIBHBIX YUCE;
CBOWCTBA HYJIS U €AUHULIBI IIPU




YMHOXCHUMU.

Jlenenue HaTypaJbHbIX Yncesl. KOMIIOHEHTHI 1eneHus
HAaTypaJIbHBIX YUCEI

Jlenenue kak fencTBue, oOpaTHOE
YMHOXXE€HUI0. KOMIIOHEHTHI JE€HCTBUI,

2 CBsI3b MEXAy HUMU. [IpoBepka
pe3ynbTaTa apuMETHIECKOro IeUCTBUS
JleneHre MHOTO3HAaYHBIX HATYpaIbHbBIX YHCEI JleneHue Kak AeMCTBUE, 06paTHoe
3 YMHOXXE€HUI0. KOMIIOHEHTHI IEUCTBUI,
CBsI3b MEXy HUMU. [IpoBepka
pe3ynbTaTa apudMETHIECKOTO ICHCTBUS.
HepeMeCTI/ITeJ'IBHOG M COYETATEIIbHOE CBOMCTBA CIOXKECHUS U HCpCMGCTI/ITe JILHOC U coYeTaTcJIbHOC
YMHOXEHUS, PaCTIPeICTUTEIIHHOE CBOMCTBO YMHOKECHHS CBOHCTBA (32KOHBI) CIIOKEHUS 1
24 YMHOXCHUA, >kp.’:lCl'IpG,IleJ'II/ITGJ'IBHOG
CBOMCTBO (3aKOH) YMHOKEHUS
HepeMeCTI/ITeJ'IBHoe M COYETATEIIbHOE CBOMCTBA CI0KECHUS 1 HCpCMﬁCTI/ITe JILHOC U cOoYeTaTcJIbHOE
S YMHOXEHHUS, PACTIPEICITUTEILHOE CBOMCTBO YMHOKEHUS CBOICTBA (3AKOHBT) CIIOKEHHUS 1
2 YMHOKEHHUS, *pacnpeeuTeIbHOe
CBOMCTBO (3aKOH) YMHOKECHUSA
KonTtponbHas padoTa o teme "JlecTBUS C HATYpaIbHBIMHU BrIsiBIIeHHE YPOBHS YYaIIUXCs B
26 amncnamu’ OCBOEHUE 3HaHMI 10 TeMe « JleHcTBus ¢
HaTypaJIbHbIMU YU CIIaMU»
27 Henutenn HaTypalbHOrO 4ucia Jenurenu HaTypaabHOTO YUCIIA
- Kparnsre Kpartsble uncna. pa3nokeHue Ha
MHOXHUTEIH.
29 Jenutenu u kpaTHbIe yncna. Pa3nokeHue yucna Ha JlenuTenu U KpaTHBIC YUCIIA,

MHOXHNTCIIN




Pa3jIoO’KCHUCHA MHOKHUTCIIN.

30 Jlenenue ¢ 0CTaTKOM Jlenenre HaTypaJbHBIX YUCEN C OCTATKOM
31 Jlenenue ¢ ocTaTkoM JleneHre HaTypalbHbIX YUCEN C OCTaTKOM
32 ITpocTele u cocTaBHBIE YnCIIA [IpocTeie 1 cCOCTaBHBIE YHCIA.
33 ITpocTele u cocTaBHBIE YNCIIA [IpocTeie M cOCTaBHBIE YHCHA
2 [Mpusnaku penumocty Ha 2,5,10 3HAKOMCTBA C MPU3HAKAMU JEITUMOCTH Ha
2, 5,10.
3 [Ipusnaku nenumoctu Ha 3,9 3HAKOMCTBA C MPU3HAKAMU JEITUMOCTH Ha
3,9.
[Tpu3Haky eTMMOCTH Ha pa3IndHbIe Yuciia OTtpaboTka mpuemMoB 1o TeMe « [Ipu3Haku
36 JIEIMMOCTH Ha pa3jIMYHbIE HaTypalbHbIC
qHCJIa»
Crernenb ¢ HaTYpaabHBIM MIOKA3aTEIIEM. 3HAaKOMCTBAa C OCHOBHBIMU MOHSATUSMMU:
OCHOBaHHE CTEIICHH, ITOKa3aTellb
37 CTCIICHH, CTCIICHb YMCa, KBagpaT Yucia,
Ky0 umncia, cymMMa pa3psiaHbIX
cJlaracMbIX.
Crenenb ¢ HaTYpaabHBIM [IOKA3aTEIIEM. 3HaKOMCTBA C OCHOBHBIMU MOHSTUSMU:
OCHOBAaHHE CTCICHHU, TOKA3ATCIIb
38 CTEIICHU, CTCIIEHb YHCIA, KBAJIPAT YHACIA,
KyO 4Kclia, CyMMa pa3psigHbIX
cJlaracMbIX.
39 Uucnoseie Beipaxkenus. [Iopanok nelcTBH. 3HAKOMCTBA C aJITOPUTMOM PELICHUS U

MOPSAIKOM AEUCTBHUM BBIPAKEHUHN CO




CTCIICHsMMU.

Yucnossie BepakeHus. [lopsanok nercTBuil.

OTtpaboTka anropuT™ma M nopsiaKa

40 JIEUCTBUH C JAHHBIMU BBIPAKECHUAMU
Pemenue TeKCTOBBIX 337129 Ha Bce apuMeTndecKue Pemenne TeKCTOBEIX 3a71a4 HA BCE
4 JICHCTBHA, Ha JIBHACHEE 1 HOKYIKH apudMeTHUUecKue JeUCTBUS, HA IBIXKCHHE
Pemenne TeKCTOBBIX 3aJa4 Ha BCC apI/I(i)MeTI/I‘{eCKI/Ie PCHIGHI/IG TEKCTOBBIX 3a/J1a4 HA BCE
42 I[Gf/iCTBI/IfI, Ha IBMIKCHUC U MTOKYIIKHU o
apudMeTUIeCcKue JeUCTBUS, HA MOKYMNKM
KOHTpOJ'II)Hafl pa60Ta 10 TEMC "Z[CJ'II/IMOCTI) HaTypaJlbHBIX BuisBieaue YPOBHA y4Yaliuxcs B
43 amcen” OCBOEHHE 3HaHMil 110 TeMe « J]eTMMOoCTb
HATYPAIbHBIX YACEI
" Touxka, npsimasi, 0Tpe30K, Jyd. Jlomanas 3HAKOMCTBa C OCHOBHBIMU MOHSTHSIMU:
TOYKa, MpsMasi, JIy4, JJOMaHHAs.
I/ISMepeHI/Ie JJIAHBI OTPE3Ka, METPUUCCKUEC CANHUILILI I/I3MepeHHe JJIMHBI OTPEe3Ka C MOMOLLbIO
45 ASMEPCHHAL AR NIMHEWNKU U LUPKYNA, METPUUECKUE
€UHULIBI U3MEPEHUS IUTUHBI
H3Mepenne JiHbI 0Tpe3Ka, METPUYECKUE €TUHUIIBI V3amepeHue JUIMHBI OTPe3Ka C MOMOLLLbHO
46 AISMEPCHHAL JUTHITEL NIMHEWNKU U LUPKYNA, METPUUECKUE
EIMHULBI U3MEPEHUS JITMHBI
OKpyKHOCTb ¥ KPYT 3HAKOMCTBa c reOMETPHUUCCKUMHU
burypamu  «OKpYyKHOCTb U KPyr»
47 Harnsannoe mzo0pakeHue KOHPUTYypaluu
TCOMETPUYECKUX (DUTYp  OKPYKHOCTCH,
MX YacTel Ha HEJIMHOBAHHOW U KJIETYATOM
Oymare.
48 OKpYXHOCTb U KpyT W3ydenne crioco00B OCTPOCHUS U




QITOPUTMA FEOMETPUUYECKUX QUTYP «
OKpyXHOCTH U KpyTa»

VYrou. IIpsMoi, OCTPBIN, TYIIOW U pa3BEPHYTHIN YIIIbI

3HAKOMCTBA C BUJaMHU YTJIOB.

49
[TocTpoeHnue yriioB
VYron. [TpsaMoi, oCTpblii, TYOM U Pa3BEPHYTHINA YIJIbI 3HAaKOMCTBA C BUIAMHU VTJIOB.
50
[TocTpoenue yriioB
Wsmepenue yrios PacnosnaBanme u u300pakeHHEe Ha
HEJIMHOBAHHOW W  KJeTyaToll Oymare
51 MPSAMOr0, OCTPOr0, TYIIOro, Pa3BEPHYTOTO
yIjia; U3MEPEHUE YIJIOB
PacnosnaBanue wu  u300pakeHHEe Ha
HEJIMHOBAaHHOW W  KJeTryaTto Oymare
52 N3mepeHue yrios IIPSAMOr0, OCTPOI0, TYIIOr0, Pa3BEPHYTOIO
yIJia; A3MEPEHNUE YIJIOB
53 N3mepenue yrinos. CpaBHUBAaHME YTJIOB IO TPALyCHOU [TocTpoeHHE U U3MEPEHHE YIJIOB C
BEJIMYHHE IIOMOIIIBIO TPAHCIIOPTHUPA
54 N3mepenue yrios. CpaBHUBaHUE YIJIOB M0 TPALyCHOU [TocTpoeHHE U U3MEPEHHE YIJIOB C
BEJIUYHMHE INOMOIIBIO TPAHCIOPTHPA
55 [IpakTuueckas pabora o teme "[loctpoenue yrios" [IpakTrueckas pabora
[IpencraBnenue o Apodbu Kak criocobe
56 JpoOsb.
3aIMCU YaCTU BEIUYHUHBI.
[IpencraBnenue o ApodM Kak crocobde
57 Hpo0Ob.

3aIIMCH 4aCTHU BCIIMYHHBI.




OOBIKHOBEHHBIE IPOOH

58

JHpoOs. [IpaBuiibHBIC ¥ HENIPABUIIBHBIE JPOOH

3HakoMcTBa ¢ oHATHEM «[IpaBUIBHBIC T
HENpaBWIbHBIC IpOOK». UTCHNE U 3aITUCh
O0OBIKHOBEHHBIX JPOOEH.

59

Hpo6s. [IpaBuibHbIE U HETTPaBUIIbHBIE IPOOH

3HAKOMCTBA C allTOPUTMOM MEPEBOA
npoOeil U3 HeMpaBUIBHOM IpoOH B
MIPaBUIIBHYIO.

60

OcHoBHOE CBOICTBO ApodU

3HaKOMCTBa C OCHOBHBIM CBOWCTBOM
apobu. @dopmynupoBKa U 3alUCh C
IOMOIIBI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOM JpoOM C omopoi Ha
IIPaBUJIO;

61

OcHOBHOE CBOWCTBO ApOoOH

[Ipumenenne OCHOBHOI'O CBOMCTBa
apobu st *cokpamieHus JApoOed
MIPUBEICHUS npodu K HOBOMY
3HAMEHATEII0 B IPOCTEHIINX CIIyqasx ™.

62

CpaBHeHue 1pooeit

N3o0paxkeHue OOBIKHOBEHHBIE  JIpoOH
TOYKAMM Ha KOOPAUHATHOU MPSMOW;
UCIOJIb30BaHUE KOOPJIUHATHYIO MPIMYIO
JUISl CPAaBHEHHS JPOOCH.

63

CpaBuenue npo0eit

OTtpaboTKa MPHUEMOB CpaBHEHHE IpoOei

64

CpaBHeHue ipobeit

OTpaboTka mprUEMOB CpaBHEHHUE ApoOEi

65

Cl10)KeHHE U BEIYUTAaHHE OOBIKHOBCHHBIX np06el71 C
OJWHAKOBBIM 3HAMCHATCIIEM

3HAKOMCTBA C aJITOPUTMOM CJIOKEHHS U
BBEIYMTAHUS OOBIKHOBEHHBIX APOOEH ¢




OANHAKOBBIMH 3HAMCHATCIAMM.

CrnosxeHure ¥ BBIYUTaHHE OOBIKHOBEHHBIX POOCH ¢
OJIMHAKOBELIM 3HAMEHATEIEM

OTtpaboTka anropuT™Ma CI0KEHUs U

66 BBIYMTAHUS OOBIKHOBEHHBIX JApOo0ei ¢
OJWHAKOBBIMH 3HAMEHATEIIAMU.
CrnoxeHue ¥ BRIUUTaHHE 0OBIKHOBEHHBIX APOOEH ¢ pa3HbIMU ANFOPUTM CII0KEHHE U BHIYMTAHUE
67 3HAMEHATEeISIMU .
OOBIKHOBEHHBIX ApoOei ¢ pa3HbIMU
3HaMEHaTEIAMU
CrnosxeHure ¥ BBIYUTaHHE OOBIKHOBEHHBIX JIpOOE ¢ pa3HbIMU OTpaboTKa aAIrOPUTM CIIOKEHHA U
3HAMEHATEeISIMU .
68 BBIYUTAHUA JpOOEH ¢ pa3HbIMU
3HAMEHATEISAMU.
CrnoxeHue ¥ BEIYUTaHUE 0OBIKHOBEHHBIX )1p06e171 C pasHbIMU OTpa 60TKa an FTOPUTM CII0KEHUA U
6 3HAMEHAaTEeIsIMU .
9 BBIYUTAHUA JPOOE ¢ pa3HbIMU
3HaMEHATESAMU.
CrnoxeHue 1 BBlYUTaHUE OOBIKHOBEHHBIX ApOOei ¢ pa3HbIMU OTpaboTKa a/IrOPUTM CIIOKEHHA U
3HaMeHaTeIsIMU .
70 BBIYMTAHUA JPOOEH C pa3HbIMU
3HaMEHATEISAMU.
CMmeniagHas I[p06b. HepeBoz[ B HCIIPaBUJIbHYIO ,Z[poﬁb CMCIHaHHaSI Hp06},; I/I306pa)1(eHHe
71 IpoOeli TOYKaMK Ha YUCIOBOM MPSMOK.
CMmemranHas I[p06b. HepeBO,[[ B HCIIPABUJIbHYIO ,Z[p06b CMGHIaHHaH I[pO6I>; HpeI[CTaBJ'IeHI/Ie
7 CMEIIaHHOW JpOoOu B BUJE HEMPABMIBHON
JpoOU U BBIJICJICHUE 11€JI0M YaCTH YKCiIa
U3 HETIPaBUJILHOU IPOOH.
73 CrnosxeHue cMelIaHHbIX Apo0eit Coxkpartienue I[p06el71. [IpuBenenue npodu

K HOBOMY 3HaMmeHaremro*. CpaBHeHHE




TpoOeii.

CrnosxeHue cMelaHHbIX 1po0eit

3HAKOMCTBA C aJITOPUTMOM CIIOKEHUS

7 CMEIIIaHHBIX IPOOeH.
. CrioxeHue CMEIIaHHbIX Apo0OeH OTpaboTKa HABBIKOB CJIOKEHUS
CMEIIaHHBIX JIPOOEH.
26 BerauTtanue cMeIaHHbIX Apooeit 3HAKOMCTBA C aJITOPUTMOM BBIYUTAHUS
CMEIIaHHBIX JIPOOEH.
- BerauTanue cMeraHHbIX Apooeit OTpaboTKa HAaBBIKOB BHIYUTAHUS
CMEIIaHHBIX JIPOOEH.
- BerauTanue cMeraHHbIX Apooeit OTpaboTKa HAaBBIKOB BHIYUTAHUS
CMEIIaHHBIX IpoOeii.
79 Ci0’keHHe U BRIUYNTAaHHE CMEIaHHBIX z[p06el71 B TEKCTOBBIX Pe]]_IeHI/Ie TCEKCTOBLIX 3a/1da4 Ha CIIOKCHUC U
3ajadax BBIYMTAHHE CMEIIaHHBIX IPOOEH.
Ci0’keHHe U BRIYNTAaHHE CMEIaHHBIX z[po6e171 B TEKCTOBBIX PGIHCHI/IC TEKCTOBBIX 3aJ1a4 HA CJIOKCHUE U
80 sapauax BBIYMTAHHE CMEIIAHHBIX IPOOEH.
KonTtponpHas padota o teme "CpaBHEHHE 0OBIKHOBEHHBIX BrisiBieHne ypoBHS y4aluxcsi B OCBOCHHUE
31 npobeit. Ciio)keHHe ¥ BBIYUTaHWE OOBIKHOBEHHBIX ApOOCH" SHAHMH 10 Teme «CIosKeHNe M BLIYHTAHNE
OOBIKHOBEHHBIX JIPOOEi».
YMHOKeHHEe OOBIKHOBEHHOH Ipo0u Ha HATYypalIbHOE YHCIIO VYMHOXEHUE U [eJIEHUE I[p066171; B3anUMHO-
82 oOpatHble Apobu. *HaxoxIeHrne JacTu
I€JIOTO U [EJIOTO0 MO €ro YacTh
- YMHO)KeHHEe 0OOBIKHOBEHHOH Ipo0r Ha HATYypalIbHOE YHCIIO 3HAKOMCTBA C AJITOPUTMOM YMHOKCHHUE

OOBIKHOBEHHBIX JIp00OCH Ha HATypaJbHOE




HuCJiIao.

84

YMHO)KeHHEe OOBIKHOBEHHOH IpoOW Ha HATYpPAIBHOE YHCIIO

OTpaboTka anropuT™Ma yMHOXKEHUE
O0OBIKHOBEHHBIX JIPOOEH Ha HATYpaJIbHOE
YHCIIO.

85

YMHO)KeHNEe OOBIKHOBEHHOH IpoOM Ha HATYPAIBHOE YHCIIO

OTpaboTKa aNropuT™Ma yMHOKEHHE
0OBIKHOBEHHBIX JIpOOEH HA HATYypaJIbHOE
YHCIIO.

86

TexkcToBble 3ajaul HA YMHOKEHHE OOBIKHOBEHHBIX Jpo0Oeit

Pemenne TeKCTOBBIX 3aJ1a4 Ha
YMHOKCHHC OOBIKHOBEHHBIX llp06€ﬁ

87

TexkcToBbIE 3a/1a4M HA YMHOXEHHE OOBIKHOBEHHBIX JIPOOEi

Penienue TeKCTOBBIX 3aJa4 Ha
YMHOXKCHHC OOBIKHOBEHHBIX J]pO6CI>i

88

TekcToBbIC 3a/1a4M HA YMHOXEHHE OOBIKHOBEHHBIX JIpO0OCi

Pemienue TeKCTOBBIX 3a/1a4 Ha
YMHO>K€HHE 0OBIKHOBEHHBIX JIpo0eii

89

B3anmuO 00paTHbIE 1poOH

3HaKOMCTBO C MOHATHEM « B3anMHO
oOpaTHbIe TPOOU».

90

Jlenenue oObIKHOBEHHOH ApoOU Ha HATYypaIbHOE YHCIIO

3HAKOMCTBA C AITOPUTMOM JICJICHHUS
0OBIKHOBEHHOM JpoOU HAa HATYpaIbHOE
HCIIO.

91

Jlenenrie 0OBIKHOBEHHBIX JIpo0ei

3HAKOMCTBA C AJITOPUTMOM JEICHUS
OOBIKHOBEHHOU JAp0oOH HA HATYpaTbHOE
YHCIIO.

92

Jlenenue 0OBIKHOBEHHBIX Jpo0Oei

OTtpaboTka anropuTma JaeaeHUs
OOBIKHOBEHHBIX JIp00OCH Ha HATypaJbHOE
YHUCIIO.




Jlenenne 0OBIKHOBEHHBIX ApOOEii

OTtpaboTka anropuT™Ma JIeJIeHuUsl

93 OOBIKHOBEHHBIX JIpo0O€el Ha HAaTypajJbHOE
YUCJIO.
94 Pemrenne TekCTOBBIX 3a1a4, coaepkamux 1poou. OCHOBHbBIE Pemenne TeKCTOBBIX 3a71a4 COIEPKALIAX
3a1a4u Ha poou Ipoou.
Pemenue TekCTOBBIX 3aja4, coiepkanux apoou. OCHOBHBIC PelieHne TEKCTOBBIX 3aj1au COACPKAIIUX
95 3aJla4d Ha JpooH po6H.
96 Pemrenne TekCTOBBIX 3a7a4, coaepkamux apoou. OCHOBHbBIE Pemenne 0CHOBHBIX 3aJ1a4 COAEPKALLINE
3a/1a4u Ha JApoOH JTpoOu.
3HAKOMCTBA C aJITOPUTMOM PEIICHUS
97 HaxoxaeHnne 9acTu OT 1EJIoro
)1p06ep”1 HaAXO0XICHUEC 4ACTHU OT L CJI0I0
3HaKOMCTBA C AJITOPUTMOM pPCHICHUA
98 HaxoxxaeHune 1meaoro mo ero 9acTa z[p06ef1 HaXO0XKJICHUE 1IEJI0TO I10 €TI0
qacTu
3HAaKOMCTBA C aITOPUTMOM PELIECHUS
99 HaxoxxaeHune 1meaoro mo ero 4acTa ,Z[p06eI71 HaXO0XKJICHUE 1IEJI0TO I10 €0
4acTu
100 3agaun Ha BEIYMCICHHE APOOH OT UHCIIa Perirenre TEKCTOBBIX 3a/1a4 COACPIKAIIIME
JIpoOH OT Ymcia
o1 3agaun Ha BBIYMCIIEHUE APOOH OT Yucia PerreHre TEKCTOBBIX 3a1a4 COACPIKAIIIME
JIpoOu OT Ymcia
100 3agaun Ha BEIYMCICHHE APOOU OT YHCIIa Perrenre TEKCTOBBIX 3a1a4d COACPIKAIIINE
JIpoOu OT Yymcia
103 KontponbHas pabota o teme "OObIKHOBEHHBIE 1poOu" BrIsiBIIeHHE ypPOBHSA y4yalluXcs B




OCBOCHHE 3HAHUM MO TEME
«OOBIKHOBEHHBIE IPOOM».

MHoroyronsHukH. YeTbIpEXYTrOJIBHUK, IPSIMOYTOJIbHUK,

3HAKOMCTBA C OCHOBHLIMH MOHSTUSIMH :

104 MHOTOYT'OJIbHUKH, YCThIPEXYI OJIbHUKU
KBaPaT yr ) pexyr 5
NPSIMOYT'OJIbHUK U KBaJpar.
Haxoxxnenue npumepbl 00bEKTOB
) peaqbHOTO MUpPa, UMEIOIINX (HopMy
MHoroyroasHuKH. YeTbIpEXYTrOJIbHUK, IPSIMOYTOJIbHUK,
105 MHOT'OYT'OJIbHHKA, IIPSIMOYT OJIbHUKA,
KBaJpar
KBaJpara, TpeyrojbHUKa, OLICHUBAHUE UX
JIMHEWHBIC Pa3MEPBI.
[TpakTuyeckas pabora 1o Teme
[IpakTuueckas padota o teme "[locTpoenue "
[TocTpoeHne npsAMOYTrOJIbHUKA C
106 NPSAMOYTOJIbHUKA C 3aIaHHBIMU CTOPOHAMU Ha .
N " 3alaHHBIMU CTOPOHAMU Ha HEJIMHOBAHHOU
HEJTMHOBAHHOM Oymare
oymare"
3HaKOMCTBAa C OCHOBHBIMU MOHSATHSIMU
TPEYroJIbHUK. BuHIBI  TPEyrojJbHUKOB.
107 TpeyrobHuK N3o6paxkanue Ha Oymare oCTpOyroJibHBIC,
IIPSIMOYT OJIBHBIE 151 TYIIOYTOJIBHBIE
TPEYTOJIbLHUKH.
Beluncienue nepumerpa TpEyrojbHHUKA,
108 TpeyrobEHK C ONOpo Ha aIrOpUTM  Y4EOHBIX
JEUCTBUMN ).
109 I1nomane 1 nepuMeTp NpsAMOYroibHHUKA 1 3HaKOMCTBA C OCHOBHBIMU TOHATHSIMU

MHOTOYTI'OJIbBHUKOB, COCTABJICHHLIX U3 IMPAMOYT'OJIbLHUKOB,

IJIOMIAAM U MEPUMETPA MPSAMOYTOJIbHHUKA




CAMHUIBI USMCPCHUA IJIOIAaAN

N MHOI'OYTOJIbHUKOB, COCTAaBJICHHBIX M3
NpsAMOYTOJIbHUKOB, CAWMHUIBLI HW3MCPCHHA
IIomanau.

110

[Inomane 1 nepuMeTp NpsAMOYroJbHUKA U
MHOT'OYTOJIbHUKOB, COCTABJICHHBIX U3 MPSIMOYT OJIbHUKOB,
€AVHULBI U3MEPEHUS IIII0MATN

CocTaBiieHUE (uryp U3 KBaApaToB U
IPSIMOYTOJIbHUKOB, HAX0XK/IEHUE UX
Iouaau, pa3ouBarb GUrypsl Ha
NPSIMOYTOJILHUKH U KBaJPaThl M HAXOJIUTh
ux mionaae (mpu HeoOXOAUMOCTH C
HaIIPABJIAIOIICH ITOMOILBIO

111

[Tnomanas ¥ nepuMeTp NpSIMOYroJbHUKA U
MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3 NPSMOYTOJIbHUKOB,
€AMHHLIBI U3MEPEHUS III0NIaAN

Bripaxxenne  BeIMYMH  IUIOMIATA B
Pa3IMYHBIX eIMHMIIaX U3MEPECHUS
METPUYECKOU CHCTEMBI Mep,
WCIIOIb30BAaHUE  3aBUCHUMOCTH  MEXKIY
METPUYECKUMH CIUHHUIIAMU H3MEPCHHS
IJIOMIAIA TIPU HEOOXOJUMOCTH C OTOpPOH
Ha CIIPaBOYHYIO HH(POPMAIIHIO.

112

[lepumeTp MHOTOYrOJIbHHUKA

Brruucnenue rnepuMeTpa
MHOTOYTOJIbHUKA, C Omnopou Ha
aNTOPUTM y4EeOHBIX JICHCTBHM).

113

HepHMeTp MHOI'OYT'OJIbHHUKa

Beruncienue repuMeTpa
MHOTOYT'OJIbHUKA, C OIOpOM Ha
ITOPUTM YIE€OHBIX IEHCTBUIA).

114

Jecstuunas 3anuck qpooeit

3HAKOMCTBAa C OCHOBHBIMHM TOHSTHAMHU
JeCATHYHAsE ApoOb. 3ammch ASCATHYHOMN




JpoOu.

115

Jecsituunas 3anuch qpooeit

3HAKOMCTBA C OCHOBHBIMU TTOHITHSIMU
JecATUYIHAS AP0Ob. 3aNUCh ACCATUIHON
JpoOu.

116

Jecsituunas 3anuck qpooei

OTtpaboTKa 3anucu JecATUYHON TpoOu.
[IpencraBienue qecATUYHON IpoOU B
BUJIe OOBIKHOBEHHOM. M300paxkenue
NECATUYHBIX 1po0Oeil ToukaMu Ha
YUCJIOBOU MPSIMOM.

117

CpaBHeHUE NEeCATUUHBIX Ipo0Oeit

CpaBHEHUE JECATUYHBIX IPOOCH.

118

CpaBHEHHE IECATUYHBIX IpoOei

CpaBHEeHUE JECATUYHBIX IPOOCH.

119

CrnoxeHue ¥ BRIYUTAHUE JECATUIHBIX ApOoOei

ApudmeTnyeckue NEUCTBUSU CIOXKECHUS U
BBIUUTAHUS C JCCATUYHBIMU APOOSMHU.
*OKpyTieHue AeCATUIHBIX TpoOei *.

CrnoxeHue ¥ BRIYUTAHUE JECATUUHBIX ApOOei

ApudmMeTuyeckue ACUCTBUS CIIOKEHHUS U
BBIUUTAHUS C JCCATUYHBIMU APOOSMHU.

120
*OKpyTJICHUE JECITUYHBIX ApOoOeii™.
CrnosxeHue U BBIYUTAHHUE JECSITUUHBIX ApoOeit ApudmeTrueckre JENCTBUS C
121 NECATUYHBIMU ~ Jpo0siMu.  *OkpyriaeHue
JECATHYHBIX TPOOCH™*.
[IpakTHueckue 1 NpUKIAJHBIE 33/1a4U Ha CII0KEHUE U Perrenue 3a1a4 Ha CI0XKEHUE U
122

BbIYUTAHUEC ACCATUYHBIX ,Z[pO6CfI

BBIYHMTAHUE JECATUYHBIX APOOCH.




[IpakTrueckue 1 MPUKIAIHbIE 3a/1a4K HA CI0XKEHHUE U

Penrennie 3amad HaA  CIIOKEHHE WU

123 BBIYUTAHUE ACCITUUHBIX APOOEi BBIYMTAHUE ECATHUHBIX I{pOGGfI.
KonTponsHas padora o Teme "JlecsTuaHbIC IpOOH. BrisiBieHHE ypOBHS ydaluxcs B
124 CI0KCHHE 1 BIHTAHHE ICCHTHHEIX APOOCH" OCBOEHHUE 3HAHMUIA 110 TeMe «JlecsITUUHBIE
TpoOM»
VYMHO)KeHHe fAecaTn4HbIX apobei Ha 10,100,1000 n T.1. 3HAKOMCTBA C aJTOPUTMOM YMHOKEHUS
125 necaTudHbIX apooeit Ha 10,100,100.
OTtpaboTka anropurMma.
YMHOXeHne aecaTuaHbIx Apooeit va 0,1;0,01;0,001 u T.1. 3HAKOMCTBA C AJITOPUTMOM YMHOXECHUSA
126 JecaTUUHbIX apooeit Ha 0,1,0,01,,0,001.
OTtpaboTka anropurMma.
VYMHOXEHHUE JIECATUYHBIX IpoOei AJNTOPUTM YMHOKEHUS AECATUYHBIX
127 TpoOeii.
VYMHOXEHHUE IECATUYHBIX IpoOei AJTOPUTM YMHOKEHUSI AECATUYHBIX
128 TpoOeii.
YMHOXEHHUE AeCATUYHBIX ApO0eit OTtpaboTKa anropuT™Ma yMHOXKEHUS
129 IECITUYHBIX APoOei
YMHOXEHHUE AeCATUYHBIX ApO0eit OTtpaboTKa anropuT™Ma yMHOXKEHUS
130 JECATHYHBIX Apo0eit
131 YMHOXKEHNE JCCATUYHBIX I[pO6€I>i B TCKCTOBABIX 3aJadyax PeI_[_[eHI/Ie HpOCTeﬁmHe TCKCTOBBIC 3aI[aLII/I,
coJiepKalre JeCATUIHbIC JPOOHu
I[CJ'ICHI/IG ACCATUYHBIX I[pO6CI>i Ha HATypaJIbHOC YUCIIO 3HaKOMCTBa C aHFOpI/ITMOM JACIICHUA
132 JNECATHYHBIX Apo0ei Ha HaTypaIbHOE
YHCJIO.
133 Jlenenue AecATUYHBIX IpoOeil Ha HaTypallbHOE YHUCIIO OTtpaboTka anropuTma JaeaeHUs




JECATUYHBIX Ipo0Oei Ha HaTypaJbHOE
YHCIIO.

Henenne necaruunoit qpo6u Ha 10,100,1000 u T.1.

3HAKOMCTBA C aJITOPUTMOM JEIEHUS

134 necaTuuHbIX apooeit Ha 10,100,1000...
135 Henenune necarnanoi qpoow Ha 0,1; 0,01; 0,001 u T.71. 3HAKOMCTBA C allTCOPUTMOM JI€JICHUS
necaTUUHbIX apooeit Ha 0,1;0,01;0,001...
136 Jlenenue necsSTHYHBIX Apobeit OTtpaboTKa ajaroputMa JAeICHUs
JECATUYHBIX IPOOeH.
137 Jlenenne necaTuanbIx qpobei OTtpaboTka anroputMa JIeJIeHUs
JECATHUYHBIX IPOOEH.
138 Jlenenne necsaTUIHBIX Apo0eit OTtpaboTka anroputMa AejeHus
JECATHUYHBIX ApOOeH.
139 Jlenenne neCATHYHBIX ApOOEi OTtpaboTka anropuT™Ma JIeJIeHUs
JECATHUYHBIX IPOOEH.
140 Pemrenue 3a1a4 C UCIIOJIb30BAHUEM NCIICHUS OCCATUYHBIX PCIHCHI/IG TCKCTOBBIX 3aJ1a4 COI[ep)KaHII/IC
Apobeid JIeJICHUE JEeCATHYHBIX IPOOCi.
Pemenne 3amad ¢ HCIOIb30BaHUEM JICJICHUS JECATHIHBIX Perrenre TekCTOBBIX 3a71a4 CoACpKaIue
tal Apobeit JIeJICHUE JEeCATHYHBIX IPOOCi.
Pemenne 3amad ¢ HCOIb30BaHUEM JICJICHUS JECATHUHBIX PelieHue TEKCTOBBIX 3aJ1a4 COJICPIKAIIINC
142 Apobei JeJICHUE JEeCATHYHBIX TPOOCH.
143 OKpyreHHe JecATHHIBX ApoGei 3HAKOMCTBA C MMpUEMaMM OKPYTJICHUS
JECATUIHBIX TPOOEH.
144 OxpyriieHne AecAITUYHBIX Apo0eit OTpa6OTKa MIPUEMOB OKPYTJICHUS

JMECATHYHBIX Apo0ei




OTtpaboTKa NPUEMOB OKPYTJICHHS

145 OxpyriaeHue AecATHYHBIX Ipooei
JNECATUYHBIX Apo0ei
[IpaxkTuyeckue 3aa4u Ha AECATHYHbIE APOOU C Pemenue u npeacTaBieHUE TEKCTOBBIX
e MIPEJICTABICHUEM JIAHHBIX B BUJE CTOJIOYATHIX JUATPAMM 3a7124 Ha JECATHUHbIE APOGH C
MPEACTAaBICHUEM JaHHBIX B BUE
CTOJIOUATBIX JUArPaMM.
Pemenue u npeacraBieHne TEKCTOBBIX
147 Pemrenne TekCTOBBIX 3a7a4, coaepkamux 1poou. OCHOBHBIE 3a71a4 Ha JCCATUYHBIC I[pO6I/I C
3a/1a9M Ha Ipoou. MIPEACTAaBICHUEM JaHHBIX B BHJIE
CTOJIOYATBIX JUATPAMM.
Pemienre TEKCTOBBIX 3a/ad COAEpIkKaIUe
148 Pemenne TeKCTOBBIX 3a7a4, COACPKAIINX 11p061/1. OCHOBHEIE Hp06n_ MO)ICJIHpOBaHI/Ie X0l pelIeHUs
3aa41 Ha HPO6H 3agadyu C IIOMOIIBIO PHCYHKA, CXCMEI,
TAOJIUIIBL.
Pemenme TekcTOBBIX 3a1a4 COACPKalne
149 Pemenne TeKCTOBBIX 3a1a4, coaepkamux apoou. OCHOBHBIC npobu. MosenupoBaHue X011 pelieHUs
3a11a4M Ha Ipoou 3a7]a4¥ C MOMOIIBIO PUCYHKA, CXEMBI,
TAOJIUIIBL.
Pemmenye TekCTOBBIX 3a1a4 COACPIKaIIe
150 Pemenne TeKCTOBBIX 3a1a4, coaepkamux apoou. OCHOBHBIC npobu. MosenupoBaHre X0 pelIeHUS
3a1a4M Ha IpoOu 3aJ1a4¥ C TMIOMOIIIBIO PUCYHKA, CXEMBI,
TaOJIUIIEL.
KonTtponsHas padota o Teme "YMHOXKEHHUE U JISIeHNE BrlsiBieHUE ypOBHS ydaluxcs B OCBOCHUE
151 AeCATHIHEIX Apobei” 3HAHUU 10 TEME « Y MHOJKEHHE U JICIICHUE

JECATUIHBIX APOOCi».




MHuororpannuku. 1300paxxenne MHOrorpaHHuKoB. Mojenu

3HAaKOMCTBAa C OCHOBHBIMU TOHATHIMU
MHOIOrpaHHuka.  Pacrno3HaBaHue  Ha
yeprexkax, pPHUCYHKax, B OKPYXKaloIIeM

152
[POCTPAHCTBEHHBIX TEIT MI/Ipev MHOTI'OTPaHHHUKOB, OIlE€HKa
JIMHEUHBIX pa3MepOB.
153 MHuororpanauku. M3o00paxxeHne MHOrorpaHHUKOB. Mojienu Haxosxsienne 00bekToB peanbHOro Mupa,
[POCTPAHCTBEHHBIX TEIT UMEIOIINX (POpPMYy MHOTOTPAHHHKA.
. ) Pacno3naBaTe Ha yepTexkax, pUCyHKax, B
[IpsmoyronpHbIN napamienenunen, Ky0. Pa3zsépTku kyda u o
154 OKPYKaKIIEM MUPE NPSIMOYT OJIbHBIN
napaesnenumnena
MMapaJiICJICIINIIC, KY6
Haxoxnenue IPUMEPOB 00BEKTOB
[IpsiMmoyronpHBIN Mapamuienenumnen, kyd. PazsépTku kyba u PEQTbHOTO  MHpa, HMEIoWUX  Gopmy
155 MPSIMOYTOJIBHOTO napasuiesenunesaa,
napaesenumnena
KyOa.
MopenupoBanue KyOa U
156 [IpakTuueckas padota o teme "Pa3BépTka kyoa" nmapajneNnenunes u3 Oymarn u TpounX
MaTepHuajoB, 1o o0pasiy.
Haxonute U3MEpPEHUs, BBEIYUCIISITH
IJIOMIAIb TIOBEPXHOCTH; O0O0BEM KyOa,
NPSAMOYIOJIBHOTO  Iapajuiejienunena ¢
157 O0BEM KyOa, IPSIMOYTOJIBHOTO Mapajulesenunesia

OTIOPOY Ha AJITOPUTM y4EOHBIX ECHCTBHIA;
UCCIIEI0BaTh 3aBUCUMOCTh 00bEMa KyOa
OT JUTMHBI €T0 pedpa.




158

O06BEM KyOa, IPSIMOYTOJIBHOTO MapaJuIeyenuIe/ia

Haxonuts MU3MEpEHHS, BBIUYHCIISITh
IJIOMIalb TOBEPXHOCTH; 00BEM KyOa,
NPSMOYTOJIBHOTO — Tapajuleienunesa ¢
OTIOPOM Ha JITOPUTM YUYEOHBIX NEHCTBUM;

HUCCIIEA0BaTh 3aBUCUMOCTh 00bEMa KyOa OT
JUTMHBI €70 pedpa.

159

O6bEM Kyba, MPAMOYTOJIBHOTO Mapajliesenuneaa

HaxomuTh U3MEPCHUS, BBIYHCIISATH
IJIOMIAlb TIOBEPXHOCTH; O00BEM KyOa,
NPSIMOYTOJILHOTO — TapaJUIe/ieNunena ¢
OTIOPOH Ha AJITOPUTM Y4YEOHBIX TEHCTBUMH;
UCCIIeIOBAaTh 3aBUCHUMOCTh 00BEMa Kyba
OT JJIMHBI ero pedpa.

160

O06bEM Kyba, MPAMOYTOJIBHOTO Mapasliesenuneaa

Haxonute U3MEpEHUS, BBIYHCIIATH
IJIOMIA/Ib TIOBEPXHOCTH; O00BEM KyOa,
NPSMOYTOJIBHOTO  TMapajuleyienumnena ¢
OTOPOH Ha AJITOPUTM YUYEOHBIX NEHCTBUM;
HCCIIEIOBAaTh 3aBHCUMOCTh 00BbEMa KyOa
OT JITUHBI €T0 pedpa.

161

[ToBTOpEHUE OCHOBHBIX MOHATUN M METOJIOB Kypca 5 Kiacca,
000011eHrEe 3HAHUI

[loBTOpEHNE U 3aKpEIUICHHE II0 TEME
«BpruucieHne  3HA4YEHUs BBIPAXKCHUM,
COJEPXKAIIMX HATypaJbHbIC YHCIIA

162

[ToBTOpEHUE OCHOBHBIX MOHATHN M METOJIOB Kypca 5 Kiacca,
000011eH1E 3HAHUI

[loBTOpEHUE U 3aKpeIIEHHE 10 TEME
«BprunciieHre 3HAaYEHHS BBIPAKEHUMH,
COJIeprKallliX HATypaJIbHbIE YNCIA,

163

HOBTOpeHI/IC OCHOBHBIX IIOHSATHH U METOJIOB Kypca 5 KJ1acCca,

[ToBTOpeHue n 0600IICHHE IO TEME




000011eHNE 3HAHUN

« Cmenanabie Apoou»

IToBTOpEHNE OCHOBHBIX MOHATHM U METOJOB Kypca 5 Kiacca,

[loBTOpeHne u o0000lIEHHE TO Teme

164 . 1
00001eHNe 3HAHWH « CMmemaHHble poou
y [loBTOpeHne u o0000IIEHHE TO TeMe
[ToBTOpEHNE OCHOBHBIX IMOHSATHI M METOJIOB Kypca 5 Kiacca,
165 . 1 «OOBIKHOBEHHBIE IPOOM»
00001IeHNe 3HAHUI
166 [ToBTOpEHME OCHOBHBIX MOHATHI U METOAOB Kypca S Kjacca, | [ToBTOpeHue u 06obIIEHNE TTO TEME «
0000111eH1e 3HAaHUH Jecstuunblie 1poou»
BrisiBiieHHE ypOBHS y4yalluXxcsi B OCBOCHHUE
167 Hrorosas koHTpoJBbHAs paboTa 1 .
3HAHUH 3a KypC S KJIacc
168 [ToBTOpEHNE OCHOBHBIX IMOHATHI M METOJIOB Kypca 5 Kiacca, 1 PaboTa Hag ommOKaMu MOTyYeHHBIE 3a TOJIOBYIO
0000111eHIe 3HAHU KOHTPOJIbHYIO paboTy
169 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB Kypca S Kiacca, | Pemienne TEKCTOBBIX 3a7a4, pallMOHAIbHBIM
000011eHNE 3HAHUT crocobom.
170 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJOB Kypca S Kjacca, | Pemienne TEKCTOBBIX 3a7a4, pallMOHATbHBIM
000011eHE 3HAHUT crocooom.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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