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MNOACHUTEJIBHAS 3AIINCKA

B mporpaMMe mno wmareMaTuke YuTeHBl MJed U nojoxkeHus KoHuenuuum pasBuUTHSA

MaTteMaTHueckoro obpazoBanus B Poccuiickoit ®@enepauuu. IlporpamMma mo maremaTHKe s
oOyuaromuxcs 5-9 kiaccoB pazpaborana Ha ocHoBe PI'OC 00O, a Takxe Ha OCHOBE:

®enepanbHoro 3akoHa ot 29 nmexabpst 2012 roma Ne 273-®3 «OO6 obpa3oBaHuU B
Poccutickoit ®eneparnumy (C U3BMEHEHUSIMU U JTOTIOJTHEHUSIMH ),

denepantbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEbHOTO CTAaHAapTa OCHOBHOTO OOIIETO
oOpaszoBanus (yrBepxkaeH [Ipukasom MunuctepcrBa mpocBemeHust P® ot 31 mas
2021 r. Ne 287 “O06 yrBepkaeHHH (eACpPATbHOTO  TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIaPTa OCHOBHOTO 00IIIero 00pa3oBaHus);

[Ipuka3za Munnpocseuenus Poccun ot 18.07.2022 N 568 "O BHeceHUH U3MEHEHUH B
(denepanbHBI TOCYAapCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO OOIIETro
o0pa3oBaHus, YTBEpKICHHBIN MpuKa3zoM MuHHcTepcTBa mpocBenieHus Poccuiickoit
®epepauun ot 31 masg 2021 r. N 287"

[Ipukaza MunuctepctBa mnpocBemenus P® 16.11.2022 N 993"0O06 yTBepxkacHUN
dbenepanbHON 00pa30BaTEIIBHON MTPOTPaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus"
[Ipukaza Munnpocsemenuss Poccun ot 21.09.2022 N 858 "OO6 yTBep,aeHUHU
¢benepanbHOro nepedHst yueOHUKOB, JOMYIIEHHBIX K UCTIOIb30BAHUIO MPU peaTu3aIiiu
UMEIOIIMX  TOCYAApCTBEHHYIO  aKKpEAMTAIMI0  00pa30BaTENbHBIX  MPOrpamMm
HAYaJbHOTO OOIIEr0, OCHOBHOTO OOMIET0, CpPEeAHEero OO0Iero oOpa3oBaHHUS
OpraHM3alUsIMH,  OCYLIECTBIAIOMIMMU  OOpa3oBaTENbHYIO0  JIEATENbHOCTH  H
YCTaHOBJICHUS MPEAEIbHOTO CPOKA HCIOIb30BAHUS UCKIIOYEHHBIX YUeOHUKOB";
[Ipuka3 Munucrepcra npocsenienust Poccuiickoit ®enepannn ot 02.08.2022 Ne 653
"O06 yTBep)KACHNH (PeaepaTbHOTo MEPEYHs AIEKTPOHHBIX 00pPa30BaTEbHBIX PECYPCOB,
JONYIICHHBIX K HCIIOJIb30BAHUIO TIPU pealM3alMy HMMEIOIIUX TOCYJapCTBEHHYIO
aKKpeIUTAIMIO 00pa30BaTeNbHBIX IPOTPaMM Ha4aJIbHOT'O 00IIETr0, OCHOBHOT'O OOIIIETO,
cpeaHero odiiero oopazoBaHus";

ITocranoBineHuss [7MaBHOTO TIOCYJapCTBEHHOIO CAHUTApHOro Bpada Poccuiickon
Oenepannn ot 28.09.2020 1. Ne 28 «O06 yTBepxkaeHun canutapasix npasui CII 2.4.
3648-20 «CaHuTapHO-3MTUAEMUOJIOTHYECKUE TPEOOBAHUS K OpraHU3alUsIM BOCTIUTAHHS
¥ 00y4eHHUS, OT/IbIXA U 03I0POBJICHHS IeTel U MoJIoAekn» ), [locranoBnenwus [ maBHOTO
rocyJ1apcTBEHHOTO caHuTapHoro Bpaua Poccuiickoit ®enepanuu ot 28.01.2021 r. Ne 2
"O06 yTBepxaeHun canuTapHbIx npaBuwit 1 HopM CanlluH 1.2.3685-21 "I'urnennyeckue
HOPMATHBBI U TPeOOBaHMs K 00ECTIEYCHUIO0 O€30MacHOCTH U (M) OE3BPEIHOCTH IS
yenoBeka (hakTOpoB Cpeibl OOUTaHus "

Konnemnuu pa3BuTesi MareMaTudeckoro oopaszoBanus B Poccuiickoii @enepariui;
®denepanpbHOli pabodeil mporpaMMbl OCHOBHOTO OOIEro oOpa3oBaHMs IMpeaMera
«Matemarukay 6a30BbIil ypoBeHb (5-9 Kiacc);

OcHoBHOM 00pazoBaTeNbHON MPOrpaMMbI cpefaHero oomiero obpazoBanus MAOY
«JInuen «Comapucy;

[Tporpammel pazsutusa MAOY «Jluueit «Consipucy;

[Tporpammel Boctiutanuss MAOY «JIuuein «Coisipucy.

PaGouas nporpamma ycraHaBIuBaeT pacnpe/esieHrne 0053aTelbHOro MPeIMETHOTO COAepKaHUS
o rogaM oOydeHus; MpeayCcMaTpUBAaeT pecypc Y4eOHOro BPEMEHH, BBIACISIEMOro Ha M3y4YeHUE
TeM/pa3iesioB Kypca. B paGodeii mporpamMme i OCHOBHOM IIKOJIBI TTPEIYCMOTPEHO NajibHEHIee
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pa3BUTHE BCEX PEUYEBBIX YMEHUN UM OBJAJCHHE SI3bIKOBBIMH CpPEICTBAMH, MPEICTABICHHBIMH B
pabouux mporpamMmax HadajJbHOTO 00IIero oOpa3oBaHUs, YTO OOECIEeYMBACT MPEEMCTBEHHOCTh
MEXJy OJTalaMHU IIKOJIBHOIO O0pa3oBaHMsA 10 MaTeMaTHKe, a TaKKe YYTeHa peanus3aius
Konuernuu pa3BuTusi MaTeMaTudeckoro oOpasoBaHus B Poccwiickoit denepanuu B 001acTH
NPOEKTHOH nesTenbHOCTH. B paboueit mporpamMme otoOpaxeHna padora HaJl MpoQecCuoHaTbHBIM
CaMOOTIPE/ICIICHNEM IIKOJILHUKOB, HAMPaBJICHHAS HA PACIIUPEHHE 3HAHUHN IIKOJIHHUKOB O cele,
CTUMYJUPOBAaHNE aKTUBHOTO MPOIECCa CAaMOMO3HAHUS, TI03BOJIsIsE CHOPMHUPOBATH Y 00YJAIOIIUXCS
aJIeKBaTHOE MpEJICTaBICHHE O CUTYyalluM Ha PhIHKE TpyJa U MEpPCHeKTUBax MpodeccrnoHalbHON
KU3HH B  YCJIOBUAX PBIHOYHOM SKOHOMHMKHM, UTO CTaHET pe3yJbTaTOM Ipoliecca
po(hecCHOHANBHOTO CaMOOIIPEIETICHUSI B IIKOJIBHOM BO3pPacTe, MOKET IOBIHUATH Ha BHIOOD
Oynymeit mnpodeccuu. B pabGouyro mnporpamMmy BKIIOYEHBI Kak odduaiiH pecypcel, Tak H
AIIEKTPOHHBIE 00pa3oBaTelbHBIE pecypchl B cdepe NpodecCHOHANBHOTO CaMOOIpeaeIICHUS
00ydJaromuxcs.



OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEAMETA «MATEMATHKA»

[IpenmeroM MareMaTUKHU SIBISIOTCS (YyHIAaMEHTAIBHBIE CTPYKTYphl HAIIEro MHpa —
MPOCTPAHCTBEHHBIE ()OPMBI M KOJTHYECTBEHHBIC OTHOMICHUS (OT MPOCTEUIINX, YCBAUBAEMBIX B
HETIOCPEJCTBEHHOM OIIBITE, /IO JOCTATOYHO CIIOXKHBIX, HCOOXOAMUMBIX JUISI PA3BUTHS HAYYHBIX U
MPHUKJIATHBIX HJiel ). MaTeMaTndeckue 3HaHUs 00eCIIeYnBaIOT TOHUMAaHUE IIPUHITUIIOB YCTPOMCTBA
U UCIOJb30BAaHUS COBPEMCHHOW TEXHHWKH, BOCHPHITHE W WHTEPIPETALNIO COIUAIBHOM,
SKOHOMHUYECKOH, IOMMTHYCCKOW HH(OpPMAIMK, AAF0T BO3MOXKHOCTH BBITIOJHATH pPACUYETHl U
COCTaBJISITh AITOPUTMBI, HAXOUTh U MPUMEHSATH (DOPMYIIBI, BIaJICTh MPAKTUICCKUMH ITPUEMaMHU
TEOMETPUUECKUX HW3MEPEHHH W TMOCTPOCHHH, YUTaTh HH(OPMAIINIO, MPEACTABICHHYIO B BHIE
TaOJIUII, TUarpamMm U rpauKoB, )KUTh B YCIOBUSX HEOMIPEICIEHHOCTH U IOHUMATh BEPOSATHOCTHBIN
XapakTep CiIy4alHbBIX CcOObITHH. M3ydyeHume wmaremMaTHku QGOpPMHPYET Yy OOydYaroUIuxcs
MaTEeMATHYECKUN CTWJIb MBIIUICHHS], TIPOSBISIONIUNACS B ONpPENCIEHHBIX YMCTBEHHBIX HaBBIKAX.
OOyyaronuecss OCBaWBalOT TaKUE MPUEMBI M METOJBl MBIIUICHHUS, KaK WHIYKIUS U JCTyKIUS,
00001IeHNE W KOHKpETH3alMs, aHaJlu3 ¢ CHHTE3, KiIacCu(HKaiusa ¢ CUCTeMaTH3aIus,
abctparupoBanre u aHajgorus. OOBEKTHI MAaTEeMAaTHYCCKUX YMO3AKIIOUCHHM, IpaBWiIa WX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHHW3M JIOTHYCCKUX MOCTPOCHUM, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus (OPMYJIUPOBaTh, OOOCHOBBIBATH M JIOKa3bIBATh CYXKIEHUS, TEM CaMbIM pa3BUBAIOT
JOTUYecKoe MbIUIeHHe. 3ydeHne MaTeMaTiKy obecrieunBaeT (popMUpOBaHUE ATOPUTMHIECKON
KOMIIOHCHTHI MBIIIICHUSI W BOCHUTAHME YMEHHW JEHCTBOBAaThH MO 33aJaHHBIM aJITOPUTMaM,
COBEpIIICHCTBOBATh M3BECTHBIC U KOHCTPYHUPOBATh HOBBIE. B mporiecce pemeHus 3a1a4 — OCHOBOM
y4eOHOM JCATENIPHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BHBAIOTCS TBOpPYECKAas W TPHUKIIATHAS
CTOpOHBI MbINUIeHUsA. OOydeHne MaTeMaTHKe JTa€T BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIUXCS
TOYHYIO, PAIMOHAILHYIO W WH(POPMATUBHYIO pedb, YMCHHE OTOHMpaTh HAWOOJICE ITOIXOJISIINE
SI3BIKOBBIC, CHMBOJIMYECKHUE, TpadUIeCKUE CPECTBA IS BRIPAKCHUS CYXICHHA M HATJISIHOTO HX
npencraBieHus. [Ipy U3yuyeHUN MaTeMaTHKH OCYIIECTBIISETCS OOIee 3HAKOMCTBO C METOJaMU
MO3HAHUS JIEHCTBUTEILHOCTH, TIPEJCTABICHUSMU O TIPEMETE U METO/IaX MaTEMATUKHU, UX OTIIMYUU
OT METOJIOB JPYTUX €CTECTBEHHBIX M TyMAHHTAPHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS
MaTEMATHKH JJIsl PeIICHUS] HAYYHBIX U MPUKJIAIHBIX 3a7a4.



HEJIX YYEBHOTI'O IIPE/IMETA «MATEMATHUKA»

[IpuoputeTHBIMU TIEIIMU 00YUYEHUSI MaTeMaTHKe B 5—9 Kiraccax sBISIOTCS:

1. ¢gopmupoBaHue I[EHTPAJIbHBIX MaTEeMaTHMUYECKUX  IMOHATUH  (YUCIIO, BEJIUYMHA,
reoMerpuueckas ¢Gurypa, NEpeMeHHas, BEPOSTHOCTh, (YHKIHs), OOECIIEUNBAIONINX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHUECKOTO 00Pa30BaHMsI 00YUYArOIIHXCS;

2. moaBeAcHHWE OOYYAIOIIMUXCS HAa JAOCTYITHOM JJisi HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTEeMAaTHKHU ¥ OKPY>KAOIIEro MUpa, MOHUMAHNE MaTEMATHUKN KaK 9aCTH OOIIEeH KyIbTyphI
YeJI0BEYECTBA,

3. pa3BUTHE  UHTEIUICKTyaJlbHBIX M  TBOPYECKHX  CIOCOOHOCTEH  oOydwarommxcs,
MO3HABATEIbHON AaKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHUYHOCTH MBIIIICHHUS,
MHTEpeca K M3YYEHHIO MAaTEMaTUKH;

4. ¢opmupoBanne (pyHKIMOHAIBHON MaTeMAaTUYECKON TPaMOTHOCTH: YMEHUSI PAaclO3HABATh
MPOSIBIICHUS MaTEMaTUYEeCKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEabHBIX
JKU3HEHHBIX CUTYallMsX W TMPU HM3YYCHUU APYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEPHOCTEH, (hOpMYIHPOBATH UX HA S3BIKE MATEMATUKH M CO3/1aBaTh
MaTeMaTHYECKHUE MOJICIH, IPUMEHSITh OCBOCHHBI MaTEeMaTHICCKUH ammapaT sl perIcHUs
MPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBATh U OLIEHUBATH MOJyYEHHBIE
pe3yNbTaThI.

OCHOBHBIE JIMHUM COJEpKaHHUSl MPOrpamMMbl MO MaremaTuke B 5-9 kiaccax: «Yucna u
BBIYHCIICHUS», «AnreOpa» («AnredOpandeckue BBIPOKCHHs», «YPaBHCHUS M HEPABEHCTBAY),
«Dynkmuny», «leomerpusi» («I'eomerpuueckue ¢urypsl U HX CBoOicTBa», «M3Mepenue
TEOMETPUUECKUX BEIHYUH»), «BeposATHOCTh M CTATUCTHKa». JlaHHBIE IHHHUH pPa3BUBAIOTCS
napajuiebHO, KaX1ast B COOTBETCTBHH C COOCTBEHHOM JIOTUKOW, OHAKO HE HE3aBHCHMO OJHA OT
JIpyroi, a B TECHOM KOHTakTe W B3aumojneicTBuu. CojepkaHue MpOorpaMMbl 10 MaTeMaTHKE,
pacripeieiéHHOe 1O TrojaM OOy4YeHHUs, CTPYKTYPHUPOBAHO TakWM oOOpa3oM, 4TOOBI KO BCEM
OCHOBHBIM, TMPUHIUIHAIBHBIM BOIMpOcaM oOydaromuecs oOpaliajuch HEOJHOKPATHO, YTOObI
OBJIaJICHUE MaTEMaTUYECKUMH TOHATUSMU M HaBBIKAMU OCYIIECTBISIOCH MOCIEAOBATENbHO U
MOCTyNaTeNlbHO, C COOIIOICHEM IMPUHIIMIIA MPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYAJIUCH B
Oo0IIyI0 CHCTEMY MaTEeMaTHYECKHX TMPEJCTABICHUN OOYydYaIOUTUXCS, PACIIUpSs U yriayousss eg,
00pa3yst NpPOYHbIE MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O ITIPEJIMETA «MATEMATHUKA» B YHEBHOM IIJIAHE

B cootBerctBUM ¢ DenepalibHbIM TOCYAApCTBEHHBIM 00Opa30BaTeNbHBIM CTaHAAPTOM
OCHOBHOTO 00111ero o0pa3oBaHUsl MaTeMaTHKa SIBIISETCS 00sS3aTelbHBIM MPEIMETOM Ha JaHHOM
ypoBHE 0o0pa3oBanus. B 5 - 9 knaccax yueOHbIi ipeamer «MaTeMaTrkay TPaauImOHHO N3Y4aeTcs
B paMKax CIEAYIOIMX YIeOHBIX KypcoB: B 5 - 6 kjaccax — Kypca «Marematukay, B 7 - 9 kimaccax
— KypcoB «AnreOpay (BKJIIOYast JIEMEHThI CTATUCTHKU U TEOPUH BEPOSITHOCTEH) U «[ eoMeTpusi».
Hacrosimeit mporpamMMoil  BBOAMTCS CaMOCTOSITENBHBIA  yueOHBIH Kypc «BeposTtHocTh u
CTaTUCTHUKAY.

Hacrosmeit nmporpamMmoii npexycMaTpruBaeTcs BbIIeIeHUE B YIeOHOM IIJIaHEe Ha U3y4YCHHE
MaTeMaTHKH B 5 - 6 Kj1accax 5 yuyeOHBIX 4acOB B HEJIENIO B TEUEHUE KAXKIOr0 roj1a o0yyeHus, B 7 -
9 knaccax 6 yuyeOHBIX YacCOB B HECIIO B TEUCHHE KaXJOTO roja o0ydeHus], Bcero 952 yueOHbIX
yaca.

Temaruueckoe MIaHUPOBAHUWE YYEOHBIX KYpPCOB U PEKOMEHIyeMOe pacIpeleieHHe
y4eOHOT0 BpEMEHH U1l U3YUECHUS OTIENbHBIX TEM, IPETIOKEHHBIE B HACTOSIILIEH porpaMme, Hajlo
paccMaTpuBaTh Kak IPHUMEPHBIE OPUEHTHPHI B MOMOILNb COCTABUTENIO ABTOPCKOW paboueit
IporpaMMbl U TIPEKIE BCETO YUHTEN0. ABTOp pabouell mporpaMMbl BIpaBe YBEIUYUTH HITU
YMEHBUIUTD MPEATI0KECHHOE YHCIIO YIEOHBIX YaCOB Ha TEMY, YTOOBI YIIIyOUTHCS B TEMAaTHKY, Ooiee
3aMHTEPECOBABIYI0 YUEHUKOB, UM HAIIPaBUTh YCHIINS HA IPEOI0JIEHNE 3aTpy IHEeHUH. JlomycTuMo
TaKKe JIOKAJIbHOE NEPEPACIpPECIICHUE U MEPECTaHOBKA 3JIEMEHTOB COAEPKAHNS BHYTPH TaHHOTO
kjacca. KonmumdecTBo mpoBepouHbIX paboT (TeMaTHYeCKU W WTOTOBBIM KOHTPOJbL KauyecTBa
YCBOEHHUSI y4eOHOTO MaTepHayia) U MX THUI (CaMOCTOSTEIbHbIE U KOHTPOJIbHBIC PAOOThI, TECTHI)
OCTAIOTCA HAa YCMOTPEHHE yuMTelNsd. Takke yduTenlnb BIPABE YBEIUYHUTh WM YMEHBIIUTH YUCIIO
yu4eOHBIX 4YacoB, OTBEACHHBIX B paboyeil mporpamMme Ha 0000IIEHHE, TOBTOPEHHE,
CUCTeMATH3AIMI0 3HaHWK oOydJaromuxcs. EJIWHCTBEHHBIM, HO NPUHIHUIUATBHO BaKHBIM
KPUTEPHEM, SIBISIETCS TOCTUKECHUE PE3yJIbTaTOB 00yUeHHS, YKa3aHHBIX B HACTOALICH MTporpamMmme.

KonnyectBo 4acoB, OTBeJACHHOE Ha M3y4yeHHE ydeOHoro mpenmera «MaremaTukay 5-9
kinacc. denepanbHbIi TOCYIAapCTBEHHBIH 00pa3oBaTENbHBIA CTaHAAPT OCHOBHOTO OOIIETO
oOpazoBaHMsi W TIPUMEpPHasi OCHOBHAas oOOpa3oBaTelbHAs IporpaMma OCHOBHOTO OOIIETo
00pa3zoBaHus HA U3yYEHUE MAaTEMAaTUKH B 5-9 Kiraccax B 1es1oM BBIACISIOT 946 4. B cooTBeTCTBUHN
¢ yuebHsiM iaHoM MAOVY «Jluneit «Consipucy Ha HM3y4YeHHE MaTeMaTHKH B 5-6 Kiaccax
OTBOJIMTCSI 5 9acOB B HEJIENIO, Ha M3ydeHHE areOpsl B 7-9 Kitaccax — 3 yaca B HE/IeI0, Ha U3YUEHUE
TEOMETPHH - 2 Haca B HEZIETIO0, HAa U3yUEHHE BEPOATHOCTH U CTATUCTUKU OTBOAMUTCSA | 4ac B HEZENIO.

T'ox m ki1ace KoanuecTBO KoanuecTtBO Bcero yacos 3a
IMpeamer N
o0y4eHHs YacoB B HelAeMI0 | y4eOHBIX Helellb y4eOHblIii rog

5 KJacc MaTeéMaThKa 5 34 170

6 KIace MaTeMaTHuKa 5 34 170

7 Kiacc anrebpa 3 34 102

7 Knacc reoMeTpus 2 34 68

7 KJ1acc BEPOATHOCTH U 1 34 34

CTAaTUCTHKA
8 kiacc anrebpa 3 34 102
8 kiacc TEOMETPHUSI 2 34 68




8 Kyacc BEPOATHOCTH U 1 34 34
CTaTUCTHUKA

9 knacc anredpa 3 33 99

9 knacc reoMeTpus 2 33 66

9 knacc BEPOATHOCTH U 1 33 33
CTaTUCTHUKA

NHcTpyMeHTapuil AJs1 OLEHMBAHMSA Pe3yJIbTAaTOB: YCTHBIE OTBETHI, TECTUPOBAHUE,
KOHTPOJIbHBIE paOOThl, MOHUTOPHHTH, CAMOCTOSITEIIbHBIE PAa0OTHI, TBOPUECKHUE PadOThI, y4acTHE B
KOHKYypCax | JIp.

Hcnoan3dyemble negarornyeckue Texnojornu. C mnenpio obecreueHust 3pHEeKTUBHOCTH |
pe3yIbTAaTUBHOCTH Y4E€OHOTO TMpoLecca HCIONb3YIOTCS Pa3lUYHbIE TEXHOJIOTHH OOyuYeHHS.
I'maBHOW 3amaudeil UCNOIB30BaHKS HOBBIX TEXHOJIOTUH SIBIIAETCS PACIIUPEHUE UHTEIUIEKTYaIbHbBIX
BO3MOKHOCTEN 4enoBeKa. Bce wHcnoip3yeMble TEXHOJIOTMH HaIpaBiI€Hbl Ha COXpaHEHUE
(bu3NYeCKOro, MCUXMYECKOTO M HPABCTBEHHOI'O 30pPOBBS KaxJaoro ydeHuka. Ha ypokax
UCITOJIB3YIOTCS 3JIEMEHTHI CIEAYOIINX TEXHOJIOTHI:

IIpo6aemHoe odOyuenue. Co3gaHue B Y4eOHOW MESATEIBHOCTH TMPOOJIEMHBIX CHUTYallMi M
OpraHM3anysl aKTUBHOM CaMOCTOSITENIHOM JAEATEIbHOCTH Y4YallUXCs IO HX pPa3pelIeHHIo, B
pe3ynbTare 4Yero IpPOUCXOAUT TBOPUYECKOE OBJIAJEHUE 3HAHUAMHU, YMEHMSIMH, HABBIKAMH,
Pa3BUBAIOTCS] MBICIUTENbHBIE CTIOCOOHOCTH.

NapuBuayanbHo-pa3BuBaoniee o0yyeHue.  3HaKOMCTBO € HOBBIMM  METOJaMu
MBICIIUTEJIBHONM ~ JI€ATEIbHOCTH IPU  PEIIEHUMM TBOPYECKUX 3aJaHUA C  4YepTexaMmi,
TEXHOJIOTMYECKUMHU KapTaMU B MHIUBUAYAJIbHOM HOPSAJIKE

Pa3HoypoBHeBoe oOy4yeHue. Y  yuyuTensd MOSBISAETCS  BO3MOXKHOCTh  IIOMOTaTh
cinaboMmy, yIensaTh BHUMaHUE CUJILHOMY, pEalM3yeTcs jKeJaHhe CHUIIbHBIX ydaluxcs ObICTpee U
riry0xe MpoaBUraThes B 00pa3oBanuu. CHUIIbHBIC yUaIIuecs yTBEP)KIAI0TCs B CBOUX CIIOCOOHOCTSIX,
cy1adble MOTy4aloT BO3MOXKHOCTh UCTIBITHIBATh YU€OHBIN yCIeX, MOBBIMIACTCS YPOBEHb MOTHBALIUU
YYEHUS.

TexHoJIOrUsl NPOEKTHOr0 O0y4YeHHsl. YUHUTEIb OpraHu3yeT Yy4eOHO-IIO3HABATENbHYIO,
UCCIIEIOBATENbCKYIO, TBOPYECKYI0 WJIM MIPOBYIO JIEATEIHHOCTh OOY4YaIOIIUXCs, KOTOpPbIE
OBJIaJICBAIOT HAaBBIKAMU CaMOCTOSITEIBHOIO MOUCKA, 0Opa0OTKU U aHaNIM3a HyKHOU HH(pOpMauu
JUISL pellieHns KaKoi-1100 npoOsaemMbl, 3HAUMMOM /1711 YYaCTHUKOB IPOEKTA.

Pabora ¢ ucnonbp30BaHNEM 3TOM TEXHOJIOTHH J1a€T BO3MOXKHOCTh Pa3BUBATh WHIMBUAYaTbHbIE
TBOPYECKHE CIOCOOHOCTH YYalluxcs, 0ojiee OCO3HAHHO TMOJIXOIUTHh K MPOdecCHOHATHPHOMY W
COLIMAJILHOMY CaMOOIPEEIICHNUIO.

TexHo0rust MCNOJIb30BaHUSI B O0YyYeHHMH HIPOBBIX METOJ0B: POJIEBBIX, JEJIOBBIX M
APYruxX BHI0B oOy4yaomux wurp. PacmmpeHue Kpyrosopa, pa3BUTHE I103HABATEIbHOU
NesITebHOCTH, (POpMUPOBaHHE ONPEACTICHHBIX YMEHUN U HABBIKOB, HEOOXOIUMBIX B IPAKTUYECKOM
NEeSITeIbHOCTH, Pa3BUTHE 00I11ey4eOHbIX YMEHUN U HABBIKOB.

TectoBble TexHoM0rHu. O1IeHKA YPOBHS 00YYEHHOCTH 110 KOHKPETHOI TeMe, MO3BOJISIoNIas
peabHO OLIGHUTh TOTOBHOCTH OOYYalOIIMXCS K MTOrOBOMY KOHTPOJIO, YCTaHOBJICHHE
KOJIMYECTBEHHBIX U KaU€CTBEHHBIX MHINBUIyAIbHBIX PA3ITUYHMN.

OOyuenue B coTpyaHuuyecTBe (KOMaHIHasi, rpynmnosas padora). CoTpyIHUYECTBO
TPaKTyeTCs KakK HJAEs COBMECTHOM pa3BHUBAIOILEH [EATENbHOCTH B3pociblx U nereil. CyTb
UHIMBUIYAJIbHOTO TOJAXO0/a B TOM, YTOOBI MATH HE OT Y4E€OHOro IpeaMeTa, a OT peOeHKa K
IpEeIMETY, UATH OT T€X BO3MOXKHOCTEH, KOTOPBIMH pacrioyiaraeT pebeHOK, MPUMEHSATh IICHXO0JIOT0-
NeAarornyeckue JUarHoCTUKU JUYHOCTU. OOydaromuecs U Y4YUTeNlb 3aHUMAIOTCS COBMECTHOM
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JeSTeNIbHOCTHI0. D (HEKTUBHOCTH METO/1a HE TOJBKO B aKaJIEMHUUECKHX YCIleXaX 00y4aronuxcs, Ho
U B UX UHTEIJIEKTyaJIbHOM U HPAaBCTBEHHOM Pa3BUTHUHU.

NudopManuoHHO-KOMMYHHKAIIMOHHBIE TexHoJ0oruu. HcmonwszoBanwe [IK B ydeOHOM
nporecce. Coznanue pedeparoB, claiiioB, npeseHtanuii u ap. Ilouck HyxHON nHbOpManmu B
HNurepHer. IIpumeHeHne n0Iy4eHHBIX 3HAHUM B IIPAKTUYECKOMN JESATEIIBHOCTH.

3nopoBbecOeperaomme TeXHOJAOTuM. VCronb30BaHUE MAHHBIX TEXHOJOTUWA MO3BOJISIIOT
paBHOMEPHO BO BpeMs ypoKa paclpeiensTh pa3IuyHbie BHIBI 3aJaHUN, YepeaoBaTh
MBICTTUTENIbHYIO JESATEIbHOCTh C (GPU3MUHYTKAaMH, ONPEAEIATh BpEMS MOIauH CI0KHOTO y4eOHOTO
MaTepuaia, BBIJCNIATh BpeMsl Ha MPOBEIEHUE CaMOCTOSTENbHBIX pab0T, HOPMATUBHO MPUMEHSTh
TCO.

PaGouasi nporpamma odecrnedeHa cOOTBETCTBYOIIMM MPOrpaMmme y4e0HO-MeTOAMYeCKIM
KOMILIEKCOM:

1. Marematuka: 5 xnacc: YMK mist obmieobpazoBarenbHbiX yupexxaenuid/ H. 5. Bunenkus,

B. 1. XKoxos, A. C. UecHokoB. — M.: [IpocBemienue, 2023.

2. Matemaruka: 6 xinacc: YMK misa obmieoOpazoBatenbHbIX yupexxaenuii/ H. 1. Buenkun,
A. C. Yecnokos. — M.: [Ipocsemenune, 2023.

3. Aunre6pa: 7 xnacc: YMK mns obmeobpazoBatenbabix yupexaeHuit/ 10. H. Makaperues,
Munatok H.I'., HemikoB K.W. u np. nox pen. C. A. Tensaxosckoro C.A.— M.: [Ipocselienue,
2023.

4. Amnrebpa: 8 xmacc: YMK nmns o6meoOpa3oBarenbubix yupexaenuii/ FO. H. Makapsrues,
Mungrok H.I'., HemikoB K.W. u ap. mox pex. C. A. Tensikockoro C.A.—M.: IIpocsenienue,
2023.

5. Aunrebpa: 9 knace: YMK s obuieobpazoBarenbHbix yupexaenuit/ FO. H. Makaporues,
Mungrok H.I'., HemikoB K.W. u ap. mox pex. C. A. Tensikockoro C.A.—M.: IIpocsenienue,
2023.

6. T'eomerpus: 7-9 kmacc: YMK mnsa o6meo6pazoBatenpHbix yupexaennit/ JI.C. AranacsH,
B.®. byty3o0s, C.b.Kagomues — M.: IIpocsemenue, 2023.

7. BepositHOCTh M cTaTucTHKA. 7-9 kitacc: YMK st o01ieo0pa3oBaTenbHBIX YUPEKICHUM/
N.P., Beiconkmii Smenko 1. B. (7-9)

Cornacno OcHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbI CpeHero obiero oopaszosanuss MAOY
«Jluneit «Consgpuc» Ui TNPOBEJACHUS KOHTPOJS YCBOCHHMS IPOTPAMMHOIO Marepuaia
HPEeTyCMOTPEHBI BUIBI KOHTPOJIS.

Pacripenenenne BUOB KOHTPOJIS IIPOUCXONT CIIETYIONIMM 00pa3oM:

KommuectBo padot

5 6 7 7 7 8 8 8 9 9 9

Bun xouTpons
KJIac | KJIac | Kjlac | KJac | Kiac | Kjac | Kijac | KJiac | Kjac | Kjiac | Kjac

c c c c c c c c c c c
[Ipenmer BEPO BEPO BEpPO
SITHO SITHO STHO
Mare | Mare reoM | CThb reoM | CThb reoM | CTh
MarT MarT anre CTpHU nu anre CTPpHU nu anre CTPpU nu
Opa P Opa P Opa p
AKa | WKa o crar o crar P crar
HCTHU HCTHU HNCTHU
Ka Ka Ka
Bxonnas
. 1 1 1 1 1 1 1 1 1 1 1
JTUarHoCcTHUKa
ITpomexxyTouHas
PoMEXy 1 1 1 1 1 1 1 1 1 1 1
aTTecTanusl



http://www.google.com/url?q=http%3A%2F%2Fwww.uchportal.ru%2Fload%2F131-1-0-4040&sa=D&sntz=1&usg=AFQjCNHQTi_Ozkv5mlCQtLUFugxfd5o3xg

3a |1 monmyroaue

IIpomexyrounas
(uToromas)
aTTecTanus 3a
Y4eOHBIN TOJT

Tekymune
KOHTPOJIbHBIE 7 9 5 3 2 4 4 2 3 3 2
paboThI

Hrorosoe
KOJHY€CTBO
KOHTPOJIbHBIX 10 12 8 6 5 7 7 5 6 6 5
pabor 3a
y4eOHbIi roj

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUAA VYYEBHOI'O IIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

OcBoenue yueOHOTO mpenMera «MaremaTtrka» TOJDKHO OOeCreduBaTh JOCTHKEHHE Ha
YPOBHE OCHOBHOTO 00IIero oOpa30BaHUs CIEAYIOMNUX JUYHOCTHBIX, METANpEeIMETHBIX U
MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIngHOCTHBIE pe3yabTaThl OCBOCHHSI TPOTPaMMbl OCHOBHOTO 00111eT0 00pa30BaHUS JOCTUTAIOTCS
B CAUHCTBEC y‘IGGHOI\/'I nu BOCHHTaTeHBHOﬁ NCATCIIBHOCTHU .HI/II_ICH B COOTBCTCTBUHU C Tpa,Z[I/II_II/IOHHBIMI/I
pOCCHfICKI/IMH COI_[I/IOKy.]II:TypHBIMI/I nu ,Z[YXOBHO-HpaBCTBeHHBIMI/I OCHHOCTAMU, HpI/IHHTBIMI/I B
O6H.I€CTB€ HpaBI/IHaMI/I 148 HOpMaMI/I IIOBCACHHUA U CHOCOGCTByIOT HpOHCCC&M CaMOIIO3HaHHA,
CaMOBOCIIUTaHMSI U CAMOPA3BUTHUS, (OPMUPOBAHUS BHYTPEHHEH MO3ULIUHN JINYHOCTH.

JInuHOCTHBIE Pe3yJIbTATHI.

JIngHOCTHBIE pe3yabTaThl OCBOCHHSI TPOTPaMMbl OCHOBHOTO 00111€T0 00pa30BaHUS JOCTUTAIOTCS
B €IMHCTBE YUCOHOU M BOCTIMTATEIILHON JMeATEILHOCTH JINIlesi B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCHUICKMMH COIMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMU, TPHHSATHIMH B
O6H.I€CTB€ HpaBI/IHaMI/I 148 HOpMaMI/I IIOBCACHHUA U CHOCOGCTByIOT HpOHCCC&M CaMOIIO3HaHHA,
CaMOBOCIIUTaHMSI U CAMOPA3BUTHUS, POPMUPOBAHUS BHYTPEHHEH MO3ULIUHN JINYHOCTH.

JInuyHOCTHBIE pPE3yJbTaThl OCBOEHHUS NPOTrpaMMbl y4yeOHOro mpeamera «MaremaTuka»
XapaKTEePU3YIOTCS:

e [larpuoTnyeckoe BOCIMUTAHHUE: NPOSBJICHHEM HWHTEpPECa K TMPOIUIOMY M HACTOSIIEMY
pOCCUICKOM MaTE€MAaTHKH, IIEHHOCTHBIM OTHOIICHHUEM K JOCTHXKEHHUSM POCCHUHCKHUX
MaTeMaTUKOB U POCCUICKOM MaTEMAaTHYECKOM IIKOJIbI, K UCITOIB30BAHUIO 3TUX IOCTUKEHUH B
JpYyTUX HayKax M MPHUKIAJIHBIX cepax.

e ['paxmaHckoe U TyXOBHO-HPAaBCTBEHHOE BOCTHTAaHHE: TOTOBHOCTBHIO K BBITTOJTHEHHUIO
00s13aHHOCTEH TpaXIaHWHA W peaM3alldd €ro IpaB, MPEJACTAaBICHUEM O MaTeMaTHYECKUX
OCHOBaxX (YHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHM, MPOIEAYpP TPakIaHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYXKICHHIO STHYECKUX MPOOJEM,
CBSI3aHHBIX C TPAKTHUYECKUM TPUMEHEHUEM JOCTHIKEHWNW HayKH, OCO3HAHHWEM Ba)KHOCTH
MOpaJ'H:HO-E)TI/I‘IeCKI/IX HpI/IHL[I/IHOB B ACATCIBbHOCTHU y‘-IéHOI‘O.

e TpynoBoe BOCIUTAHUE: YCTAHOBKOM HAa aKTUBHOE y4acTHE B PEHICHUHU MPAKTUUYECKHX 3a7ad
MaTeMaTHYECKON HAMPaBIIEHHOCTH, OCO3HAHHEM BAYKHOCTH MAaTEMATHYECKOTO 00pa3oBaHus Ha
MPOTSDKCHUHM BCEH JKWU3HM IS YCIICITHON MPOQPECCHOHAIIBHONW NEATEbHOCTH W Pa3BUTHEM
HEOOXOAMMBIX YMEHHN; OCO3HAaHHBIM BBIOOPOM H TOCTpoeHWeM WHANBUA0443ambHoi
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TPaeKTOPUU OOpa30BaHUs M OJKU3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHBIX HMHTEPECOB U
0OIIIeCTBEHHBIX TTOTPEOHOCTEH.

OcTeTuyeckoe BOCHHUTAHUE: CIOCOOHOCTBIO K SMOIMOHAIBHOMY U 3CTETUYECKOMY
BOCIIPHATHIO MaTeMaTHUYECKUX OOBEKTOB, 3a/1ay, PEIICHUH, pacCyKACHUH; YMEHHIO BUICThH
MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE.

DKOJIOTUYECKOE BOCIUTAHUE: OPUEHTALMEN Ha NPUMEHEHUE MaTeMaTHUYECKUX 3HAHMM IS
pelieHus 3a1a4 B 00JaCTH COXPaHHOCTH OKPY’KaIOLIEeHl cpefibl, IUIAHUPOBAHUSI TOCTYNKOB U
OLICHKH HMX BO3MOXKHBIX TOCJIEICTBUM U1l OKpY’KaIOLIEH cpenbl; OCO3HAHUEM III00ATbHOTO
XapakTepa 3KOJOrMYeCKUX Mpo0IeM U MyTel UX perieHus.

JInmaHOCTHBIE pe3ysbTaThl, 00ECIEeUNBAIOIINE aIalTAl[MI0 00YyYaroIIerocs K NM3MEHSIOMNUMCS
YCJIOBUSIM COLMAIBHON M TPUPOAHON cpefbl. ['OTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX
HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 IMPaKTUYECKYIO
NEeSITeNIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y IPYTUX JIOJeH, mpuoOpeTrath B COBMECTHON
NeSITeIbHOCTH HOBbIE 3HAHUS, HABBIKA M KOMIIETEHLIMU U3 OMbITa Apyrux. Heob6xoaumocThio
B (hOpPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4HCIe (OPMYIUPOBATH UACH, IOHATHS, TUTIOTE3BI 00
00BEKTax U ABICHUSX, B TOM YHCIIE paHee He HM3BECTHBIX, 0CO3HABATh AS(PUIINTHI COOCTBEHHBIX
3HaHUH W KoMmIeTeHTHocTed. IlmaHupoBaTh CBOE pa3BUTHE; CHOCOOHOCTHIO OCO3HABAThH
CTPECCOBYIO CHUTYAIMIO, BOCIPHHUMATh CTPECCOBYIO CUTYAIlMIO KaK BbI30B, TPEOYIOIIMN
KOHTPMEp, KOPPEKTHpOBaTh IPUHUMAaeMble pelIeHus] U JAeWcTBUSA, (OpPMYyIHpPOBATh U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

MetanpeameTHbie pe3yJbTaThl.

MetanpeameTHble pe3yabTaThl OCBOCHUS MPOrpamMMbl yueOHOro npeamera « MaTemaTukay

XapaKTCPUIYIOTCA OBJIaICHHUEM YHUBEPCAJIbHBIMHU IIO3HAaBaTCJIbHBIMU I[CﬁCTBPI?IMH,

YHUBCPCAIbHBIMU KOMMYHUKATHBHBIMU I[CﬁCTBPI?IMH N YHHUBCPCAJIbHBIMU PETYIATHUBHBIMU

NIEUCTBUSIMU.,

YHuBepcalbHbIE T03HABATEIbHbIC ICHCTBHS 00eCTIeYnBal0T POPMUPOBAHUE OA30BBIX KOTHUTHBHBIX

MPOIIECCOB 00ydYaromuxcss (OCBOGHHE METOAOB IO3HAHUS OKPYKAIOIIET0 MHUpA; MPUMEHEHHE

JIOTHYECKUX, UCCIIeIOBATENbCKUX OINepaluii, yMeHuil paboTath ¢ nHpopMarueii).

BbazosBrle jornueckue neiCTBUA:

BBIABIITE W XAPAKTCPU30BATH CYHICCTBCHHLIC TIPHU3HAKW MATCMATUUYCCKHUX OGBGKTOB,
MOHATUH, OTHOIIEHUM MEXIy NOHATUAMH; (DOPMYyIUPOBATH OMNpEACICHUS MOHATH,
YCTaHABJIMBATh CYIIECTBEHHBI MPU3HAK KiIacCU(UKALMU, OCHOBAHUS JUIs 0000LIeHUS U
CpaBHEHUs, KPUTEPUU TPOBOJMMOI0 aHAIN3A;

BOCIIPUHMMATh, (OPMYJIMPOBAaTh M MPEOOpPa3OBBIBATH CYXKICHUS: YTBEpAUTEIbHBIE H
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpedHs B (hakTax,
JaHHBbIX, Ha6J'IIO,Z[€HI/I$IX U YTBCPXKACHUAX; MpCajiaraTb KPUTCPpUU IOJId BbBIABJICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUHH;

ACJIaTh BBIBOABI C HCIIOJB30BAHUCM 3aKOHOB JIOTHKH, ACAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOYEHU I, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTelbCTBA MATEMAaTHUYECKUX YTBEP)KICHHH (MpsSMble U OT MPOTHUBHOIO),
NpOBOAUTL CaAMOCTOATCIIBHO HCCJIOXKHBIC JOKAa3aTCIbCTBA MATCMATHYCCKUX q)aKTOB,
BBICTpAauBaTh ApPryMEHTAlUIO, MPUBOAUTH TNPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATh
COOCTBEHHBIC PACCYKICHHUS;
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® BBIOMpATH CIIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHUS,
BBIOMpPATh HauOoJIee MOIXOAAIINHI ¢ YYETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHUEB).

ba3oBrle nccieqoBaTeIbCKUE NEHCTBUA:

® UCIOJIb30BaTh BOIMPOCKHI KaK MCCIENOBATEIbCKII MHCTPYMEHT MO3HAHUS; (HOpMyIHpOBaThH
BONIPOCHI, (UKCHPYIOIIME IPOTHBOpPEUYHE, MPOOJIIEMYy, CaMOCTOSATEIBHO YCTaHABIUBATH
HUCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

® IIPOBOAWTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIM DKCICPHUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 0 YCTAHOBICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTy COOOi;

® CaMOCTOSTENbHO (POpMYTUpPOBaTH OOOOIICHHS W BBIBOJBI MO PE3YJIbTaTaM MPOBEAEHHOTO
HAONIIOJICHUsI, HCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTHh IOJNYYEHHBIX pE3yIbTaTOB,
BBIBOZOB 1 000OIIEHNIH;

® [IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTATH MPEIOI0KEHHUS O €T0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

® BLIIBJIATH HEJOCTATOUYHOCTh U U3OBITOYHOCTh MH(OpPMALMH, JAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

® BBHIOMpaTh, AHAIM3UPOBATH, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALUIO
Pa3IMYHBIX BUJOB U (POPM MpEICTaBICHUS;

e BHIOUpaTh GopMy mpeacTaBieHUsS MHGOPMALMU M HUIIOCTPUPOBATH pEIIaeMble 3aJayuu
CXeMaMHu, AuarpaMMaMy, HHOU rpadukoi U MX KOMOMHALUSIMY;

® OLEHUBAaTh HAA&KHOCTh WMH(POpPMALMU IO KPUTEPHUSAM, IMPEIUIOKEHHBIM YUYUTEIeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

VHuBepcagbHBIC KOMMYHHMKATHBHBEIC ICHCTBHUS o0ecneynBaroT C(bOpMI/IpOBaHHOCTB COoMaJIbHBIX

HaBBIKOB 00YYarOIUXCA.
OO01enue:

® BOCIPHUHUMATh U (HOPMYIHPOBATH CYXKACHUS B COOTBETCTBHHM C YCJIOBUSMHU M LEISIMU
OOIIeHUs; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMHChMEHHBIX
TCKCTAaX, AaBaTb IMOACHCHHUA I1I0 XOAY PCIICHUA 3aladH, KOMMCHTHPOBATH HOJ'Iy‘-IeHHBII\/'I
pe3yJibTarT;

® B xo0/¢ OOCYXJCHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBbI, MPOOJIEMBI,
peraeMoit 3a71a9u, BBICKa3bIBaTh MJICH, HAIICJICHHBIC Ha ITOMCK PEIICHUS; COTTOCTABIISTh CBOU
CYXKIEHUS C CYXICHUSMH JPYIHX YyYaCTHHKOB MIHajora, OOHapy)XHBaTh pa3n4ve W
CXOJICTBO TIO3HIINI; B KOPPEKTHOH popMe GOpMYITHPOBATH PA3HOTIIACHUS, CBOH BO3PAKCHHUS;

® [IPCACTABIATH pe3yJIbTaThl PEIICHUSA 3a4a4M, DKCIEPUMEHTA, HCCIECIO0BAHMSA, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C YYE€TOM 3a1ad IMpe3eHTAlUH U
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyTHUYECTBO.

® [IOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM U WHIUBUAYaJbHONW pabOThI MpH
pelIeHnH y4eOHBIX MAaTEMATHUECKUX 3a/1a4; MPUHUMATh 11eJIh COBMECTHOU JEATEeIHHOCTH,

IUIAaHUPOBATh  OPraHU3AIlMI0 COBMECTHOW paboOThl, pacmpenenstb BUABI  palor,
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JIOTOBAPUBATHCSI, 00CYKAATh MPOIIECC U PE3yJIbTAT pabOThI, 0000111aTh MHEHHUS HECKOJIBKHUX
JIFOJICH;

® yYacTBOBaTh B I'PYMIOBBIX (hopMax paboThl (0OCYkaeHus, 0OOMEH MHEHHUSMHU, MO3TOBBIC
IITYpPMBI U Jp.); BBINOJHATH CBOIO 4YacTh PabOThl U KOOPAMHUPOBATH CBOM JECHCTBUS C
JPYyTUMH YJI€HAMU KOMAaHJIbl; OLEHMBATh KaYeCTBO CBOETrO BKJIAJa B OOIIMH MPOAYKT IO
KpUTEpUsIM, cHOPMYJIUPOBAHHBIM YHACTHUKAMH B3aUMO/IEHCTBUS.

YHUBepcallbHbIE PEryISTUBHbBIE ICHCTBUS 00eCTIeunBaOT (POPMUPOBAHHE CMBICIIOBBIX YCTAHOBOK U

YKU3HEHHBIX HABBIKOB JTIMYHOCTH.
Camoopranuzanus:

CaMOCTOSITENILHO COCTABJIATH IJIaH, AITOPUTM PEICHHs 3a1aui (MM €ro 4acTh), BBIOUPATh CIOCO0
pemeHust ¢ y4€TOM MMEIOIIUXCS PEeCypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBATH U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ yu€TOM HOBOU HH(pOpMAIIHH.

CaMOKOHTpOJIB:

® BIAJETh CHOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISA MpolLlecca W Pe3ysbTara pPelIeHHs
MaTeMaTHUYECKOM 3a1aun;

® [pEeABUIICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MNpPH PENICHUWU 3aJadyd, BHOCUTH
KOPPEKTHUBBI B JIEITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAMJICHHBIX OIIHUOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

® OIlICHUBAaTh COOTBETCTBUE pe3yJibTaTa JACSTENIbHOCTH TOCTABJICHHOW IIEIM U YCJIOBUSIM,
OOBSICHSITh TPUYUHBI  JOCTHIKEHHS IIeNd, HaXOAWTh OIIMOKY, JaBaTh OICHKY
PUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJbTaThI.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS padouel mporpaMMBbl 10 MaTeMaTHUKe MPEeACTaBICHbBI
1o rojiaM oOyuYeHus B CIEAYIOIIUX pa3lielax MporpaMMbl B paMKax OTAEIbHBIX KypcoB: B 5—6
Klaccax — Kypca «Maremarukay, B 7—9 kimaccax — KypcoB «Auredpay, «l'eomerpus»,
«BeposiTHOCTh M CTaTUCTUKAY». Pa3BUTHE JTOTMYECKUX MPEACTABICHUN M HABBIKOB JIOTHYECKOTO
MBIIIUICHHSI OCYIIIECTBIISETCS Ha MPOTSHKEHUH BCEX JIET 00yUEeHUS B OCHOBHOM IIKOJIE B paMKax BCEX
Ha3BaHHBIX KypcoB. [Ipeamosaraercsi, 4TO BBIMYCKHUK OCHOBHOW IIIKOJIBI CMOET CTPOHUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBHICKA3bIBAaHUM, PACIIO3HABATh UCTUHHBIE U JIOKHBIE BBICKA3bIBaHMUS,
MPUBOJIUTH MPUMEPHI U KOHTPIPHUMEPHL, OBJIAJCET MOHATUSIMU: ONpeesieHUue, akcuoMa, Teopema,
JI0KAa3aTeNbCTBO — U HAYUUTCS UCIIOJIb30BATh UX MPU BBITOJHEHUH YU€OHBIX U BHEYUEOHBIX 3aa4.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «MATEMATHKA». 5-6 KJIACC
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HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

[IpuopuTeTHBIME LIENAMU O0YUYEHHS MaTeMaTHKE B 5 - 6 Ki1accax sBISIOTCS:

® 1poJonKeHHE (HOPMUPOBAHMSI OCHOBHBIX MAaTEMAaTHUECKUX TMOHATUN (YUCIIO, BEIUYMHA,
reoMerpuueckas (¢urypa), OOECHEUYMBAIOIIUX TPEEMCTBEHHOCTh M IEPCIEKTUBHOCTH
MaTeMaTHYeCKOro 00pa30oBaHUs 00YyUYaIOIIUXCS;

® PAa3BUTUC MHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTCI>1 06y‘-IaIOH_[I/IXC$I, MO3HaBaTeIbHOU
AKTUBHOCTH, UCCJIICAOBATCIBCKUX yMeHI/II\/'I, HHTCPCCA K U3YUYCHUIO MAaTCMATUKH,

® T[0/BeJeHHE O0yYarolmMXCcs Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAaHHIO B3aMMOCBSI3U
MaTeMaTUKHU U OKPY’KaIOILIETO MHUPa;

e (opmupoBanne (PyHKIMOHAIBHONH MaTeMaTUYECKOW TPaMOTHOCTU: YMEHHS pPacro3HaBaTh
MaTeMaTU4ecKue OOBEKTHl B pealbHBIX JKU3HEHHBIX CUTYalUsAX, HNPUMEHSATh OCBOCHHbIE
YMEHUS IS PELIEHNS IPAKTUKO-OPUEHTUPOBAHHBIX 3a[a4, HHTEPIPETUPOBATE IIOIYYEHHEIE
PE3YJILTAThI U OLICHUBATHL UX HAa COOTBCTCTBHUC HpaKTquCKOﬁ CUTyalllu.

OcCHOBHBIEC TUHUM COZEp)KaHUS Kypca MaTeMaTWKH B 5 - 6 kjaccax — apudmMeTnueckas u
reOMEeTPHUECKasi, KOTOPbIE Pa3BUBAIOTCS MapajUIeNbHO, KaXAasi B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT APYTOM, a B TECHOM KOHTaKT€ ¥ B3aUMOICUCTBHM. Takxe
B Kypce MPOUCXOUT 3HAKOMCTBO C 3JIEMEHTaMH aareOpbl U ONucaTeNbHOM CTaTUCTUKU. V3yueHnue
apuMeTHIeCKOro MaTepHalia HaYMHAEeTCA CO CUCTEMAaTU3alluy U Pa3BUTHS 3HAHUN O HATYPAJIbHBIX
YHCllaX, MOJyYeHHbIX B HaudaidbHOW mikojyie. IIpm 3TOM cOBeplIEHCTBOBAaHHE BBHIYMCIUTEIBHOMN
TEXHUKA U (OPMHUPOBAHHE HOBBIX TEOPETHMYECKMX 3HAHUHM cOYeTaercs C pPa3BUTHEM
BBIYUCIUTENIFHOW KYyJIBTYpBl, B YaCTHOCTU C OOyuYeHHEM MNpPOCTEHUIIMM NpuéMaMm MPHUKUAKH U
OLICHKM DPE3YyJIbTaTOB BBIUMCIECHUH. M3yueHue HaTypalbHBIX 4MCel IPOAOJDKAaeTcs B 6 Kiacce
3HAKOMCTBOM C HaAYaJIbHBIMU MMOHATUAMHA TCOPUU ACITIUMOCTH.

Hpyroit kpymHBIA OJOK B COACpXKAHWUU apu(PMETHUYECKOW JIMHMM — 3TO apodu. Hauamo
M3y4eHUss OOBIKHOBEHHBIX W JICCSITHYHBIX TpPOOEH OTHECEHO K 5 Kjaccy. DTO TMepBBIA 3Tam B
OCBOEHHUU JpoOeii, KOraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJESIMU, TOHATUSAMU TeMblL. [Ipu
3TOM PacCMOTPEHHE OOBIKHOBEHHBIX JpPOOCH B IMOJHOM O0BEME NPEIIIECTBYET H3YYCHHIO
JNECATUYHBIX APOOEH, 4TO 1eNeco00pa3sHo C TOUYKH 3PCHUS JTOTUKU U3IIOKEHUS YHCIIOBOW JIMHUU,
KOoraga mnpaBuiia I[CﬁCTBHﬁ C ACCATUYHBIMU I[pOGHMI/I MOXHO OGOCHOB&TB YKC HU3BCCTHBIMU
AITOPUTMAMHU BBITIOJIHCHUSA ,Z[GﬁCTBHfI C OGBIKHOBGHHBIMI/I ,Z[pO65IMI/I. 3HAKOMCTBO C ACCATUYHBIMU
I[pOG}IMI/I PaCIIMPUT BO3MOKHOCTU JIA TOHUMAHUA O6yanOH_[I/IMI/IC}I MPUKIIAAHOTO IMPUMCHCHU A
HOBOM 3aIIMCH IIPU U3yYEHUU IPYTUX IPEAMETOB U IIPU MPAKTUYECKOM UCIoIb30BaHuu. K 6 kinaccy
OTHECEH BTOpPOM 3Tam B H3YYEHHHM JpoOei, Ie MPOUCXOAUT COBEPUICHCTBOBAHHE HABBIKOB
CpaBHEHMsI M TpeoOpa3oBaHusi IpoOel, OCBOCHHE HOBBIX BBIYMCIUTENIBHBIX aJTOPUTMOB,
OTTaYMBAaHUE TEXHHKU BBIYMCICHUI, B TOM YHCJIE€ 3HAYEHUN BBIPAKEHUH, COAEpKALIUX U
OOBIKHOBEHHbIC, U JAECATUYHBbIE IPOOH, YCTAaHOBJECHHE CBSI3ed MEXAy HUMH, PacCMOTpPEHHUE
npuéMOB pelIeHUs 3aJa4d Ha apoOu. B Hawanme 6 kimacca MPOMCXOIUT 3HAKOMCTBO C MOHSITUEM
IMPONLCHTA. OCO6€HHOCTBIO N3YYCHUS MOJIOKHUTCIBHBIX U OTPULATCIBbHBIX YUCCIT ABJIACTCA TO, YTO
OHU TaKKC MOT'YT paCCMAaTpuBAaTLCA B HCCKOJILKO 3TaIloB. B 6 kiacce B Hauaie HU3YyYCHUSA TCMBIL
«llonoxurenbHpie U OTPpULATCIIBHBIC YUCJIa» BBIACIACTCA IOATECMA «HGJ'IBIC quciia», B paMKax
KOTOPOM 3HAKOMCTBO C OTPUIATENIbHBIMU YUCIAMU U JEHCTBUSAMU C MOJIOKHUTEIbHBIMU U KOTOPOI
3HaKOMCTBO C OTPHUILIATEIbHBIMU YUCIIaMU U AEHCTBUSIMU C MOJIOKUTEIBHBIMUA U OTPULIATEIIbHBIMU
YHCIIaMU TPOUCXOAUT HAa OCHOBE COAEPKATEIBHOTO MOAXOAA. DTO IMO3BOJSET Ha JOCTYITHOM
YpOBHE TMO3HAKOMMTDH YHYAIIMXCSA MPAKTUUYECKH CO BCEMH OCHOBHBIMHU MOHSATUSMHU TEMBI, B TOM
yuciae M C MpaBUJIaMHM 3HAKOB IPHU BBHIMOJIHEHUU apupMeTHyeckux paencTBuil. M3ydenue
paIMOHANIFHBIX YKCEN HA 3TOM HE 3aKOHYHTCS, a OyJeT MPOIOIDKEHO B Kypce anreOpsl 7 Kiacca,
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YTO CTaHET CJIEIYIOIIMM IPOXOJOM BCEX NMPUHIMIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3/iejicHue
TpyZHOCTEH oO0Jerdaer BOCHpUATHE MaTepuana, a paclpelelieHHe BO BPEMEHH CIOCOOCTBYET
IPOYHOCTHU MpHUoOpeTaeMbIX HaBBIKOB. [Ipy 00yueHnn peieHnio TeKCTOBBIX 3aa4 B 5 - 6 Kilaccax
UCTIONB3YIOTCS apudmeTrnueckue npuémsl pereHus. TekcToBbIe 3aa4H, pelaeMble Py 0TPaboTKe
BBIUMCJIMTEIBHBIX HABBIKOB B 5 - 6 Kijlaccax, pacCMaTPUBAIOTCS 3a/1a4M CIEAYIOIIMX BHJIOB: 3a1a4U
Ha JBW)KEHHE, HA YacTH, HA IMOKYNKH, Ha pabdOTy U IMPOU3BOAUTEIBHOCTh, Ha INPOLIEHTHI, Ha
OTHOIIEHHs U npornopiuu. Kpome Toro, odyydaroniecs 3HaKOMTCSA ¢ TpUéMaMH pelieHns 3a1a4
nepedbopoM BO3MOKHBIX BAPUAHTOB, y4arcsl paboTaTh ¢ HHPOpMaLUEH, TpeACTaBICHHON B (hopme
TaOJHI] WIIA TUATPAMM.

B paboueit nporpamme npeaycMoTpeHo popMUpoBaHUE MPOTEACBTHICCKUX alNTreOpanvdecKux
npeacTraBieHuil. bykBa Kak CMMBOJ HEKOTOPOrO 4YHCIIa B 3aBUCHMOCTH OT MAaTeMaTH4YE€CKOro
KOHTEKCTa BBOJUTCS IIOCTENEHHO. byKBEHHass CUMBOJIMKA IIMPOKO HCIONb3YETCS MPEXKAE BCETO
JUIS 3alUCH OOIMX YTBEPXKACHUM W TPEUIOKEHUH, (OopMyl, B YAaCTHOCTH Ui BBIUYMCIICHUS
TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENIS) YUCIIA.

B kypce «Martematukm» 5—6 KJ1acCcoB IpEACTaBIIEHA HAIJIsAHAs T€OMETpHsl, HallpaBJICHHAs
Ha pa3BUTUE OOpPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpa)KEHUS, HM300pa3UTEIBHBIX
YMEHHUH. DTO BAXKHBIM ATall B U3yYEHUU T€OMETPHH, KOTOPBIA OCYIIECTBISECTCS Ha HArJsHO-
MPAKTUYECKOM YPOBHE, OMHUPAETCSl Ha HAIISIIHO-00pa3HOe MbIieHHe oOydaromuxcs. bosnbiias
pOJIb  OTBOJIWTCA MPAKTUYECKOM JAESATEIBHOCTH, ONBITY, SKCIEPUMEHTY, MOIECIUPOBAHUIO.
OO6yuaroniuecs 3HAKOMSITCSI ¢ Te€OMETPUUECKUMHU (PUTypaMu Ha MIIOCKOCTU U B MPOCTPAHCTBE, C UX
IPOCTEHIIMMHU KOH(PUTypausIMu, yyaTcs n300pakaTh UX Ha HEJIMHOBAHHOM M KJIeT4aTol Oymare,
paccMaTpuBarOT UX IPOCTEUIINE CBOMCTBA. B mponecce n3ydeHus HarysiAHOW IeOMETPUM 3HAHMUS,
NOJIy4YeHHbIe 00yUYaIOIMMUCS B HAYaJIbHOU IIKOJIE, CHCTEMATU3UPYIOTCS U PaCIIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yuyeOHOMY IJIaHy B 5—6 Kjaccax HU3ydaeTcs HWHTETPUPOBAHHBIN MpeaMer
«Matemarukay, KOTOPHIA BKIIOYACT apu(METHUECKHH MaTepuaid U HaArBIIHYI0 T€OMETPHIO, a
TaKXKe MpPONEIEBTHUECKUE CBEACHUS M3 aireOpbl, 3JIEMEHTHI JOIMKH M Hadaja OIUcaTeIbHON
CTaTUCTUKH.

Y4eOHbIH I1aH Ha U3yYEHHE MaTEMAaTUKU B 5S—6 KJlaccax OTBOAMT HE MEHEe 5 yueOHbIX 4acoB
B HEJIEJIO B TEUCHHUE KAXKIOTO To1a 00y4eHwus, Bcero He MeHee 340 yueOHBIX YacoB.

T'ox m kiaace KoanuecTBO KoanuecTBO Bcero 4yacoB 3a
o0y4eHust YacoB B HeJeJII0 yueOHbIX Hele/Ib Y4eOHbIi roj

5 KIacc 5 34 170

6 xI1acc 5 34 170

KonndecTBO KOHTpOIBHBIX PaboT: B 5 kiacce - 10, B 6 kimacce -12

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

5 knacc

Harypanbusle umncna u Hynb. HarypanbHoe umcno. Psaa HartypanpHbix uucen. Yucno O.

N3o06pakeHne HaTypalbHBIX YHCET TOYKaMU Ha KOOPAMHATHOM (YMCIOBOM) MPSIMOA.

[lo3unmoHHass cucrtemMa cuuclieHus. Pumckas Hymepanus Kak OpuUMEp HEMO3UIMOHHON
CUCTEeMBbI cuncieHus. [lecsaTuunas cuctemMa CYUCIICHUS.
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CpaBHeHHE HATypaJbHBIX YHCEN, CpaBHEHHE HaTypajbHBIX uucen ¢ HyJdéM. CrocoObl
cpaBHeHUA. OKpyIJIEHHE HATYPAJIbHBIX YHCEIL.

Clo’)keHre HaTypaJbHBIX YKCEN; CBOMCTBO HYJIS MPHU CIOXKEHUH. BbhluuTaHue Kak JeHCTBUE,
oOpaTHOE CIIOKEHUI0. YMHOXKEHUE HATypadbHBIX YHUCEN; CBOMCTBA HYyJNS W EAWHHUIBI TMPU
yMHOXXeHUH. [leneHune kak JneiicTBue, oOpaTHOE YMHOXEeHHMIO. KOMIOHEHTHI NeiCTBUH, CBS3b
Mexxny HumH. [IpoBepka pesynbTata apudMeTudeckoro nedcTBus. llepemecTuTenbHOe U
COUETaTeIbHOE CBOMCTBA (3aKOHBI) CJOKEHHMS M YMHOXEHMUSI, paclpeiesIuTeIbHOE CBONCTBO
(3aKOH) YMHOKEHHSI.

Hcnonp3oBanne OykB i 00O3HAYEHUS HEU3BECTHOTO KOMIIOHEHTAa W 3alliCH CBOMCTB
apupMeTUUECKUX JECHCTBUM.

Jenutenn u KpaTHbIE YUCIA, PA3JIOKEHUE HAa MHOHUTenu. [IpocTele M COCTaBHBIE 4YMCIIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom.

Crenens ¢ HaTypalbHBIM IOKa3aTeIeM. 3alluCh YMCia B BUJE CYMMbI pa3psiIHbIX CIaraeMbix.

YHucnoBoe BbIpakeHre. BrlunciieHne 3HaUeHUI YUCIIOBBIX BBIPAXKEHH; TOPSIIOK BBIITOJIHEHUS
JnercTBuid. Vcronp30BaHrMe MPU BBIYUCICHUSX NEPEMECTUTEIBHOIO M COYETATEIBHOIO CBOWCTB
(3aKOHOB) CJIOXEHUS U YMHOKEHHUSI, paClpeAeIUTEILHOIO CBOMCTBA YMHOKECHHUS.

Hpo6u. IlpencraBnenue o apodW Kak crocoOe 3amucu 4dacTd BenM4uHbL. OOBIKHOBEHHBIC
npobu. [IpaBunbHble W HempaBuiabHbBIE ApoOu. CMmemanHas ApoOb; MpeICTaBICHUE CMEIIaHHOM
IpoOu B BUJIE HETIPABUILHON ApOOU M BBIJENIEHUE 1IEJI0M YacTH YKciia U3 HeNpaBUILHOW APOOH.
N3o0pakenue npobeii ToukaMu Ha 4uciIoBor mpsiMoil. OCHOBHOE cBOMCTBO npodu. CokpaiieHue
npob6eii. [IpuBenenue apodu k HOBOMY 3HaMeHaTen0. CpaBHeHHE ApOOEH.

CrnosxeHue ¥ BBIYUTAaHUE ApoOel. YMHOXKEHHE U AeTIieHUE Ipo0eii; B3aMMHO-00paTHBIC APOOH.
HaxosxieHne yacTu 1enoro u 1ejioro mo ero 4acTu.

Hecsatuunas 3anuchk npoOeit. [IpencraBieHue AecsITHUHON OpoOM B BUIE OOBIKHOBEHHOM.
N3o00pakeHne ACCATUYHBIX APOOEH TOYKAMU Ha YUCIOBOM mpsMoi. CpaBHEHUE IECATUYHBIX
Jpo0eH.

Apudmerndeckue 1EUCTBUS C ASCATUIHBIME Ipo0sMu. OKpYTICHUE TECITHIHBIX TPOOCH.

Pemenne TekcTOBBIX 3adady. PemieHne TEKCTOBBIX 3aqad apu(METHYECKUM CIOCOOOM.
Pemenune nmornueckux 3amad. PemieHuwe 3amad mepeOOpOM BCEX BO3MOXKHBIX BapHUaHTOB.
Hcnonb30Banue Mpy pEIICHUN 337a4 TaOJIUIl U CXEM.

Pemienne 3anmau, comepikamux 3aBUCUMOCTH, CBSI3BIBAIOUIME BEJIMYMHBI: CKOPOCTb, BpeMS,
paccTosiHue; IIeHa, KOJIWYECTBO, CTOMMOCTh. EJWHHIIBI HM3MEpEHUs: Macchl, 00BbEMa, IIEHBI;
paccTosiHusA, BpEMEHHU, CKOPOCTH. CBA3b MEXAY €AUHULIAMHA U3MEPEHUS KaXKO0W BEJIMUNHBI.

Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUIE TAOIUI, CTOIOYATHIX JUArpamM.

Harnsignas reomerpusi. Harnsinuele npeacraBieHus o Gpurypax Ha IiIoCKOCTU: TOUYKa, MpsAMas,
OTPE30K, JIy4, yIoJ, JOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. YToiL. IIpsimoii, ocTpsli, Tymon
U pa3BEPHYTHINA YIJIBL.

JnuHa oTpe3ka, METpUUECKHe eUHUIBI JUIMHBL. J[T1MHA TOMaHOM, TEpUMETP MHOTOYTOJIbHHKA.
N3mepenune u mocTpoeHUe YIriioB ¢ MOMOIIbIO TPAHCIOPTHUPA.

Harnsnaesie npeacraBienust o Gurypax Ha MIOCKOCTH: MHOTO- YTOJBHHK; MPSIMOYTOJIBHUK,
KBaJIpaT; TPEYTOJbHUK, O PaBEHCTBE QUTYP.

N3o0paxkenune ¢Guryp, B TOM 4uciIe Ha kierdatoi Oymare. [loctpoenne koHpurypammii u3
yacTell MpsSMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOMW M KiieTyaToi Oymare. Mcronb3oBaHHne CBOWCTB
CTOPOH M YIJIOB NPSMOYTOJIbHUKA, KBaAPATA.

[Tnomane npsiMOyTroabHUKA U MHOTOYTOJILHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJbHUKOB, B TOM
yrcie puryp, n300pak€HHBIX Ha KJIeT4aToi Oymare. EqUHHIIBI H3MEpeHHUs TUIOIAIH.
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Harmsineele  mpenacTtaBieHMss O MPOCTPAHCTBEHHBIX — (QUIypax:  IPsSMOYTOJIBHBIN
napaienenunes, Kyo, MHororpaHHUKH. M300paskeHre npocTeHMX MHOTOrpaHHUKOB. Pa3BépTku
kyba w mapamenenunenaa. Co3gaHue Mojelied MHOTOTpaHHUKOB (M3 OyMaru, MpOBOJIOKH,
MJIaCTWIIMHA U JIP. ).

O0BEM npsAMOYToIBEHOTO Napaienenunena, Kyoa. Enununb: nsmepenus oobEma.

6 kyacc

Harypainbnsle uncia

Apudmernueckne IeMCTBUA € MHOTO3HAaUYHBIMU HaTypalbHbIMU uHciIaMH. YucIoBble
BBIP@)KEHUS, MOPAJOK JEHCTBUH, MCMONb30BaHUE CKOOOK. Mcrmonb3oBaHue NpU BBIYMCICHHSIX
IIEPEMECTUTENBHOIO U COYETATENbHOIO CBOMCTB CJIOKEHHUS U YMHOXKEHUS, PACHPENCIUTEILHOTO
cBOMCTBAa yMHOKeHUA. OKpYIJIEHHE HATYPaJIbHBIX YHUCEIL.

JlenuTenyu M KpaTHbIE YUCIIa; HAUOOJBIINIA 00U AeIuTeNh M HauMEeHbIIee o011ee KpaTHoe.
JenuMocTh CyMMBI M IpOU3BEACHUS. [[eeHne ¢ 0CTaTKOM.

JpoGu. OObIKHOBEHHAs P00, OCHOBHOE CBOMCTBO JIpoOH, cokparieHue apodeit. CpaBHeHUe
U yropsiounBaHue apo0Oeil. Perenne 3a1ay Ha HaX0XJIEHHE YacTH OT LIEJIOTO M LIEJIOro IO ero
yactu. /[poOHoe umcino Kak pe3ynbTar jAeneHus. llpeacraBieHue necsiTHUHOW ApoOM B BHJE
O0OBIKHOBEHHOM JPOOH ¥ BO3MOXKHOCTB IIPEICTABIICHUSI OOBIKHOBEHHOM JIPOOU B BU/IE NIECATHIHOM.
Jlecatuunbple IpoOM M MeTpuyeckas cuctemMa mep. ApupMeTndeckue IeHCTBHS M UYHUCIIOBBIE
BBIPa)KEHUS ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSMHU.

OtHomienue. J[lenenme B maHHOM oOTHomieHWH. Macmrabd, mpomnopous. I[IpumeneHue
IIPONOPLUI IIPU PELIEHUN 3a1a4.

[lonsTne npoueHTa. BpluncieHne nporeHTa OT BEIUYMHBI U BEJIWYMHBI 110 €€ IMPOLIEHTY.
BripaxkeHne TPOLIEHTOB JECATUYHBIMH JpoOsMu. Pemenune 3amau Ha MpoUEeHTH. BripaxeHue
OTHOIIECHHSI BEJIMYHH B IIPOLIEHTAX.

[TonmoxxurensHble U OTpULATENbHBIE yKncia. Llensle yncima. Monyns ducia, reomMeTpudeckas
WHTepIpeTanus Moxyist yucia. M3oOpaxkeHue uncen Ha KOOpPAMHATHOW mpsiMoi. YUumcioBbie
npomexxyTku. CpaBHeHHe uucen. Apu@MeTHYecKue JACHCTBUS C  IOJOKUTEIbHBIMU U
OTPULATEIIBHBIMH YU CIIAMH.

[IpsimoyrosipHast cucTreMa KOOpAMHAT Ha IUIOCKOCTH. KoopamHaThl TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenune Touek u GUryp Ha KOOpAMHATHOMN IIIOCKOCTH.

BykBennsie BblpakeHus. [IpuMeHenune OyKB AJisi 3aIMCH MAaTEMaTHYECKHUX BBIPAKCHUU H
npeiokeHnil. CpoiicTBa apudmMeTnueckux JeicTBUi. BykBeHHbIE BBIpaXKEHUS M YHUCIIOBBIE
IIOJICTAHOBKU. DyKBEHHBIE PaBEHCTBA, HAa- XOXACHHE HEU3BECTHOIO KOMIIOHEHTa. DOopMyiIbl;
(opMyIIbI IepU- MeTpa U IUIOLAI1 NPSIMOYTOJIbHYKA, KBaJpaTa, 00bEéMa napaiesenumnea u kyoa.

Pemenne TekcToBBIX 3amay. PemeHwe TEKCTOBBIX 3ajlad apU(PMETHYECKHM CIOCOOOM.
Pemenune nornueckux 3agau. Pemenne 3agau nepeOopoM BceX BO3MOKHBIX BAPHAHTOB.

Pemenue 3anmau, coneprkaliux 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEJIMYMHBI: CKOPOCTb, BPEM,
paccrosiHMe; IIeHa, KOJIUYECTBO, CTOMMOCTH; IMPOU3BOJAUTEIBHOCTb, BpEeMs, O0BEM pPabOTHI
EnvHuIBI M3MEpeHMs: Macchl, CTOMMOCTH; PAacCTOSIHMS, BPEMEHH, CKOpOCTH. CBA3b MEXIY
€AMHMIIAMU U3MEPEHUS KaX 101 BEJINUNHBI.

Pemenue 3ana4, CBA3aHHBIX C OTHOLIEHUEM, IPONOPLIUOHAIILHOCTHIO BETUYHH, MPOLIEHTAMY;
peleHre OCHOBHBIX 3a]1a4 Ha IpOOU U MPOLIEHTHI.

OneHka M NpUKKIKA, OKpyrieHHe pesynbrata. CocTaBieHHE OYKBEHHBIX BBIPAXEHUH IO
YCIIOBUIO 3a/1a4H.

[IpencraBieHne JaHHBIX ¢ MOMOMLIBIO Ta0aMI U auarpamMM. CrosidyaThie JUarpaMMsbl: YTCHHUE
U nioctpoeHue. YTeHne KpyroBbIX AUAarpaMM.

Harnsannas reomerpus.
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Harnsiiaele npencraBieHust o Gpurypax Ha IUIOCKOCTU: TOUYKa, IpsMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIBHUK, OKPYKHOCTB, KPYT.

B3aumHOe pacnosiokeHHe IByX IpPSAMBIX Ha IUIOCKOCTH, IIapaJUICNIBHBIC IPSMBIE,
NEPIEHIUKYISIPHBIE NpsiMble. VI3MepeHHe pacCTOSHUM: MEXIy IBYMs TOYKaMH, OT TOYKH 10
IPSIMOM; JUIMHA MapUIpyTa Ha KBaJpPaTHOMN CETKE.

N3mepenue M 1NOCTpOEHHE YIJIOB C IOMOIIBIO TPAaHCHOPTHpPAa. BuIbl TpeyroabHUKOB:
OCTPOYTOJIbHBIN, TPSMOYTOJIbHBIM, TYNOYTOJbHBIN; paBHOOEAPEHHBIN, pPaBHOCTOPOHHUH.
YeTbIpEXYrOIbHUK, NMPUMEPHI YETBIPEXYTONBHUKOB. [IpAMOYroNbHHUK, KBagpaT: UCIOJIb30BAaHUE
CBOMCTB CTOpPOH, YIJIOB, AuaroHanei. M3o0pakeHne reoMeTpuueckux (Uryp Ha HEIMHOBAHHOW
Oymare c HCHOJIB30BaHMEM ILMPKYJIA, JIMHEHKH, YrojbHHKa, TpaHcnoptupa. Iloctpoenus Ha
KJIeT4aToi Oymare.

[lepumerp MHOrOyrompHuka. IloHsTHE TUIOMAAM (GUTYPHI; €AMHUIBI U3MEPEHHS IUIOLIAIH.
[MpubnmmxEénnoe u3mMepeHue miomany Guryp, B TOM 4ucie Ha KBaapaTtHoi cetke. [Ipubmmkénnoe
M3MEpPEHUE JUTMHBI OKPY>KHOCTH, IIJIOLIAAN KpyTa.

CuMMeTpus: LIeHTpallbHas, OCeBasi U 3epKajibHas cuMMeTpuu. [locTpoeHne cuMMETpUYHBIX
buryp.

Harmnsiiaele npeacTaBiaeHus 0 NPOCTPAHCTBEHHBIX (Urypax: nmapajuienenunesn, Ky0, npusma,
nupamMua, KOHyC, THIUHAP, map u cdepa. M3o0paxeHue nmpocTpaHcTBeHHBIX Guryp. [Ipumepst
pa3BEPTOK MHOTOI'PaHHUKOB, IMIIMH]PA U KoHyca. Co31aHue Mozienel IpOCTPaHCTBEHHBIX (Uryp
(u3 Oymaru, TpPOBOJIOKH, IIACTUJIMHA H JIp.).

[Tonsarue o0bEMa; eAMHUIBI U3MEpeHHs 00bEMa. OOBEM MPSIMOYTOIBHOTO Napaiesienunea,
KyOa.

IJIAHUPYEMBIE TIPEIMETHBIE PE3YJIbTATBI OCBOEHHUSA PABOYEHN
ITPOI'PAMMBI KYPCA (ITIO TOZAM OBYYEHMUA)

OcBoenue ydebHOro Kypca «Marematuka» B 5 - 6 Kilaccax OCHOBHOHM IIKOJBI JIOJDKHO
obOecreunBaTh JOCTHIKEHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTebHBIX PE3YIbTaTOB:
S Kjace
Yucnia v BBIYUCIICHUS.
e [loHumaTh W MPaBUIBHO YMOTPEONATH TEPMHUHBI, CBA3aHHBIE C HATYPAJIbHBIMU YHUCIIAMU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.
e (CpaBHUBATh U YHNOPSAIOYMBATH HATYpaJIbHBIC YHCIIA, CPABHUBATH B MPOCTEHUIIUX CIydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIE APOOH.
e (COOTHOCHUTH TOUKY Ha KOOPAMHATHOW (YMCIIOBOM ) MPSMON C COOTBETCTBYIOIIMM €1 YHCIOM U
n300pakaTh HATYpaIbHBIC YUCIIA TOYKAMH Ha KOOPAMHATHOM (YMCIIOBOM) TIPSIMOMA.
e BrIMonHATE apuMETHUECKUE IEHCTBUS C HATYPAIbHBIMU YHCIAMH, C OOBIKHOBEHHBIMU
IPOOSIMH B MIPOCTEUIITUX CITydasiX.
BbINOMHATE IPOBEPKY, MPUKUAKY PE3YJIbTaTa BRIYUCICHUH.
OKpyTasSTh HATYPATBHBIC YHCIIA.
Perrenyie TEKCTOBBIX 3a7ad.
e Pemarb TEKCTOBbIE 33/1a4u apU(PMETUYECKUM CHOCOOOM U C MOMOILBIO OPTaHHW30BAHHOTO
KOHEYHOT0 Tiepebopa BCeX BO3ZMOKHBIX BAPUAHTOB.
e Pemarp 3agauu, colepikalie 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIUYUHBL: CKOPOCTb, BpeMs,
paccTosiHue; 11eHa, KOJIMYeCTBO, CTOMMOCTb.
Hcnonb30BaTh KpaTKUe 3aMMCH, CXEMBI, TAOIUIBI, 0003HAYCHHUSI IIPH PEIIICHUH 3a]1a4.
[Tonb30BaThCcs OCHOBHBIMHU EAMHHUIIAMHM M3MEPEHUS: LIEHBI, MACChl; PACCTOSHUS, BPEMEHH,
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CKOPOCTH; BBIpaXXaTh OJIHU €AMHMUIIBI BEJIU- YHHBI Yepe3 IpyTrHe.
W3Bnekarh, aHATW3WPOBATh, OLIEHWBATH HH(OPMAIHMIO, MPEICTAaBICHHYIO B TaOluile, Ha
CTONOUYATOW JauMarpaMMe, HWHTEPIPETHUPOBATh MPEICTABICHHBIE JaHHBIE, WCIOIb30BaTh
JaHHBIC TIPH PEIICHUU 3a7ad.

Harnsannas reomerpus.
[Tonb30BaThcsi TEOMETPUYECKUMHU TMOHSATUSMHU: TOYKA, WpsiMasi, OTPE30K, Jy4, YTOII,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.
[IpuBomuTh, mpuUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHUPA, HMEKIMUX (OPMY H3YYCHHBIX
reoMeTpudecKux (uryp.
Hcnonp30BaTh  TEPMHUHOJIOTHIO, CBS3aHHYIO C  yIJamMH: BepIIMHAa CTOpPOHA; C
MHOTOYTOJJbHUKAaMHU: YTOJI, BEpIIMHA, CTOPOHA, IUAroHallb, C OKPY>KHOCTHIO: pajguyc,
TUaMeTp, LEeHTpP.
N306paxath n3ydyeHHbIe reoMeTpuiecKkre GUrypbl Ha HEJITMHOBAHHOM M KieTyaToi Oymare ¢
MOMOIIIBIO ITUPKYJIISt ¥ TUHEHKH.
Haxoautb JiMHBI OTPE3KOB HETIOCPEICTBEHHBIM U3MEPEHUEM C TOMOIIBIO JTMHEUKH, CTPOUTH
OTPE3KH 331aHHOM JIMHBI; CTPOUTH OKPY>KHOCTH 33/IaHHOTO pajuyca.
Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJIBHUKA, KBaJpaTa A UX MOCTPOCHUS,
BBIUMCJICHHS TUTOMIAIN U IEPUMETPA.
BbruncnsaTe nepuMerp M IIIOMIAAb KBaJpara, MPSMOYTOJIbHUKA, (PUTYp, COCTAaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4unciie GUTryp, H300paKEHHBIX Ha KJIETYaTON Oymare.
[Tonb30BaThcsi OCHOBHBIMH METPUYECKHUMH EAMHHUIIAMUA W3MEPEHUs JUIHHBI, TUIOMIAIN;
BBIpaXaTh OJHU €IUHUIIBI BEJIMYUHEI Uepe3 ApyTHe.
Pacno3naBath napamienenumnen, Ky0, UCIIONIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO IpaHb,
U3MEpEHUs; HaXOAUTh U3MEPEHUS Mapaienenumnesa, Kyoa.
Brerancnarte 00béM KkyOa, mapaienenumena Mo 3aJaHHBIM H3MEpPEHUSM, TOJIb30BaThCS
eMHHUIIAMH U3MEpPEHUsI 00bhEMA.
Pemarp HecioxHblEe 3aaydl Ha HM3MEPEHHE TEOMETPUYECKHX BEIUYUH B MPAKTHUYECKHUX
CUTYaLUsX.

6 KJ1acc

Uucna v BBIYUCIICHUS.
3HaTh ¥ NMOHMMAaTh TEPMHUHBI, CBSI3aHHbIC C PA3IMYHBIMU BHJIAMH YHCET U CIOCO0AMM HX
3aInCcH, EPEXOAUTD (€CIH 3TO BO3MOXHO) OT OHOM (hOPMBI 3aITUCH YKCIIa K IPYTOil.
CpaBHMBaTh W YHOPSAOYMBATH LIEJbIE YHUCIA, OOBIKHOBEHHbBIE U JAECATHYHBIE ApoOH,
CPaBHMBATh YMCJIA OHOTO U Pa3HBIX 3HAKOB.
BoeImonHATh, coueTas yCTHbIE M NUCHMEHHBIE TNPUEMBI, apudmMeTHuecKkue IeHcTBUSA C
HATYpaJIbHBIMH M LEJIBIMH YHUCIAMH, OOBIKHOBEHHBIMH U JECATHYHBIMU ApOOSMHU,
MOJIO)KUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.
BbrunciasaTe 3HaYEHUS YMCIOBBIX BBIPAXKCHHH, BBIIOJIHATH NIPUKUIKY U OLICHKY pe3ysbTara
BBIUMCIICHUH; BBIIOJIHATH MPEOOpa30BaHMs YHMCIOBBIX BBIPAXEHHUH Ha OCHOBE CBOMCTB
apupMeTUUECKHUX JECHCTBUM.
CoOTHOCUTH TOUKY Ha KOOPIAUHATHOM MPSAMON C COOTBETCTBYIOIINM €1 UUCIIOM U N300pakaTh
YKclla TOYKaMU Ha KOOPAMHATHOM NMPSAMOM, HaXOAUTh MOAYJIb YUCIIA.
CoOOTHOCUTB TOYKH B IIPAMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAMHATAMU 3TOU TOYKH.
OKpyTJIsTh LEJbIe YUCIIA U JECITUYHBIE IPOOU, HAXOUTh MPUOINKESHUS YHCEIL.
Yucnosele 1 OyKBEHHBIE BBIPAKEHHUS.
[ToHumaTe M ynoTpeOsATh TEpPMUHBI, CBSI3aHHBIE C 3aMMCHIO CTENEHM YHCIA, HAXOIWUTh
KBaJpaT U Ky0 4Kciia, BEIYUCIIATh 3HAUEHHS YUCIOBBIX BEIPAXKEHUH, COIEpKAILUX CTETIEHU.
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[Tosnb30BaTbesl NMpU3HAKAMU JEJIMMOCTH, PAcKJIagbplBaTh HaTypalbHbIE YMCIa HAa IPOCTHIE
MHOKUTEH.
[Tonb30BaThcsa MacmITaboM, COCTABIATH IPOMOPIIMU U OTHOILLIECHUSI.
Hcnonp3oBarh OykBbI A1 0003HAUEHUS YHCEN NPU 3alMCH MAaTEMAaTUYECKHX BBIPAKECHUH,
COCTaBJSITh OYKBEHHBbIE BBIpaXKEHUS U (OPMyJbl, HAXOAWUThb 3HAUYEHUS OYKBEHHBIX
BBIpaXXEHH, OCYLIECTBIISISI HEOOXOIUMBbIE NMOACTAHOBKH U TPE0Opa3OBaHusl.
HaxonuTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
Perrenune TeKCTOBBIX 3a4a4.

Pemate MHOTOIMIArOBBIE TEKCTOBBIE 33a4l apU(METHYECKIM CIIOCOOOM.
Pemats 3anaun, cBA3aHHBIE C OTHOLIEHUEM, IPONOPLIMOHAIBHOCTHIO BEINYMH, IPOLIEHTAMU;
pemaTh TP OCHOBHBIE 33/1a4H HA IPOOH U IPOIICHTHI.
Pemate 3agaun, coaepikamye 3aBUCHUMOCTH, CBSI3BIBAIOLIUE BEJIWYUHBI: CKOPOCTh, BpEMH,
paccTosiHue, I1eHa, KOJMYECTBO, CTOMMOCTh; MIPOU3BOIUTEIBHOCTD, BpeMs, 00bEMa paboThl,
UCHONB3Ysl apupMeTHdecKkue NeHCTBUS, OIEHKY, NPUKHIKY; IOJb30BaThCS €IUHUIIAMU
WU3MEPEHHS COOTBETCTBYIOIINX BEJTUYMH.
CocTaBnsTh OyKBEHHBIE BHIPAKEHUS 110 YCIOBUIO 3aJa4H.
W3Bnekare mHGOpMAIMIO, MPEICTABICHHYI0 B TaOIUIAX, HA JIMHEWHOW, CTONOYATON WITH
KpyTrOBOM AMarpaMMax, MHTEPIIPETUPOBATh IPECTABICHHBIE JaHHBIE; HCIIOJIb30BaTh TaHHbIE
IIPU PELIECHUH 3a/1a4.
[IpencraBnsaTh HHPOPMAIUIO C TTOMOIIBIO TAOJIHII, IMHEWHON U CTOIOYATON TUarpamMmm.

Harnsannas reomerpus.
[TpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIOUMX (OpMYy H3yUYEHHBIX
FeOMETPUUYECKUX IIOCKUX U IPOCTPAHCTBEHHBIX GUTYD, TPUMEPHI PABHBIX U CHMMETPHUYHBIX
buryp.
N306pakaTh ¢ TOMOIIBIO IIUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHON U KJIETYaTOM
Oymare u3yudeHHbBIE IUIOCKHE reoMeTpudeckue (Urypbl U KOH(UTYypaluu, CUMMETPUYHbIC
burypsi.
[Tonp30BaThCs reOMETPUUECKUMH TOHATHIMU: PABEHCTBO (PUTYP, CUMMETPHS; HCIIOJIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCh CAMMETPHUH, LIEHTP CUMMETPHH.
HaxonuTh BeTMYHMHBI YIJIOB U3MEPEHUEM € IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI 33JaHHON
BEJIMYMHBI, TI0Jb30BaThCS MPU PEIICHUHU 3aJad I'PaJyCHONM MEpOoW YIVIOB; paclo3HaBaTh Ha
4YepTeKax OCTPBIN, MPSIMOU, Pa3BEPHYTHIM U TYIION YIJIBL.
BoluncnaTe IMHY JIOMAaHOM, NEPUMETP MHOIOYI'OJIbHUKA, II0Jb30BaTbCSA E€AMHMULIAMU
W3MEPEHHUS IJIMHBI, BBIPAXKaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI Yepe3 APyTHeE.
HaxonuTtb, UCHONB3ysl YEPTEKHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEXAY JBYMsI TOUYKaMH, OT
TOYKH J0 NIPSIMOM, JUIMHY IIyTH HA KBAJPATHOU CETKE.
Borancnare miomans GUryp, COCTaBIEHHBIX U3 MPSMOYTOJIEHUKOB, UCIIOIBb30BaTh pa3oueHune
Ha NMPSMOYTOJILHUKHU, Ha paBHbIEC GUTYPBI, TOCTPAaUBAHUE /10 IPSIMOYTOJIbHUKA; TOJIb30BATHCS
OCHOBHBIMM €IMHMIIAMU HM3MEpPEHHUs IUIOLIA[N; BbIpaXKaThb OJHM EIWHHIBI H3MEPEHHS
IJIOLIAU Yepes3 ApyTrue.
Pacno3naBaTh Ha MOJENSIX M U300paXKeHHUSIX MHUpPAMUAY, KOHYC, LHMJIMHJIpP, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BepIIuHA, peOpo, paHb, OCHOBaHHE, pa3BEPTKa.
N3o6paxkaTh Ha KIeTyaToi Oymare npsiMOYTOJIbHBIN Mapauieenumne.
Boruncnsate 00bEM MPSAMOYTONBHOIO TNapajuienenunena, Kyda, moiab30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MepeHus 00bEMa; BBIpaXKaTh OJIHU €AMHULIBI U3MEepeHHs 00bEMa uepes ApyTrue.
Pemate HecCnoOXHBIE 3aa4d Ha HAXOXKJACHUE IN€OMETPUYECKUX BEJIMYUH B MPAKTUYECKUX
CUTyalusIX.
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TEMATHYECKOE INTAHUPOBAHHUE

5 knace (170 v)
No Ha3zBanue pasaena
3 (Tembl) OcHOBHBIE BH/IBI 1eSITEIbHOCTH 00y4arOIMXCH.
n/n OcHoOBHOe coaep:kaHue.
Kypca (4McJ10 4acoB)

1 HarypanbHbie yucna. | Jlecatuunasa cucrema cuucieHus. Pspg | UutaTh, 3anuchiBaTh, CpaBHMBATh HATypajbHbIC  YHCIIA;
HenictBus C | HaTypaJIbHBIX 4Hcel. HaTypanbHbIN psif. | mpeasarath 1 00CyKAaTh CIIOCOOBI YIIOPSAI0YMBAHUS YHCEIL.
HaTypaibHbIMU unciamu | Yucno 0. Hartypanbuble 4uncna Ha | M300paxaTh KOOpAUMHATHYIO MPSAMYIO, OTMEUATh YUCIIa TOYKAMU

(43 v) KoopauHaTHOM  mpsiMoi. CpaBHEHHME, | HA KOOPAMHATHOM MPSIMON, HAXOAUTh KOOPAUHATHI TOUKH.
OKpYTJICHUE HATypaJIbHbIX YHUCEIL. UccnenoBats cBoOMCTBa HaTypajibHOro psna, uucen 0 u 1 npu
Apudmernueckue NeNCTBUS C | CIIOXKEHUH U YMHOKEHUH.

HaTypaJbHbIMH uKciamMu. CBOKMCTBA HYJIS
MPU CIIOKEHUU U YMHOXKEHHH, CBOWCTBA

€INHULIBI npu YMHOXXEHUHU.
IlepemecTuTeNnbHOE M COYETATEIILHOE
CBOWCTBA CIJIO)KE€HUSI U  YMHOXKEHHUS,
pacnpenenTenbHoe CBOMCTBO
YMHOXEHHS.

Jlenurenu U KpaTHbIE YKCIIA, PA3JI0KEHUE
yucjaa Ha MHOXHUTenu. Jlemenme ¢
octatkoM. [IpocTeie U cocTaBHBIEC YHCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9.
Crenenp ¢ HaTypajbHBIM II0Ka3aTeJEM.

Yucnosele BBIPa)KEHUS; HOPSI0K
JNENUCTBUMN.

Pemenne TEKCTOBBIX 3ajay Ha BCe
apupMeTHIECKUe JeicTBys, Ha

ABHUXKCHUC U ITIOKYIIKH

Hcronp30BaTh MpaBUIIO OKPYTIICHHUS HATYPAIbHBIX YHCEI.
Bremonuare  apudmMeTnueckue EHCTBHSA € HATYpajJbHBIMHU
YKMCJIaMH, BBIYUCIIATh 3HAYCHHUS YHCIOBBIX BBIPAXKCHHUH CO
CKOOKaMu 1 0e3 CKOOOK.

3anuceiBaTh MPOU3BEACHHE B BH/C CTCIEHH, YMTATh CTEICHH,

WCIIONb30BaTh  TEPMHUHOJOTHIO  (OCHOBaHME, IOKa3aTeb),
BBIUHCIISATH 3HAYECHUSI CTEIICHEH.
BpinonaHsATs MNOPUKUAKY W OLEHKY 3HAYEHUH  YHCIIOBBIX

BBIpQXXEHUI, TpearaTb U MPUMEHITh NPUEMBI MPOBEPKU
BBIYMCIICHUH.

Hcnonp30BaTh MpH  BBIYMCICHHUSX  I[EPEMECTUTEIHLHOE U
COueTaTeIbHOE  CBOMCTBA  CJIOXKEHHMS U yYMHOXEHWS,
pacnpenenuTenbHOe CBOMCTBO YMHOXKEHHUS;, (HOpMyIHpoBaTh U
MPUMEHSITH MIPaBUIa IPe0OpPa30BaHUs YHUCIOBBIX BBIPAXKCHHUI Ha
OCHOBE CBOMCTB apU(PMETHUCCKUX JACHCTBUH.

HCCHGHOB&TB YUCIIOBBIC 3aKOHOMCPHOCTH, BbBIIBUT'aTh )41
000CHOBBIBATh THIOTE3bI, (GOPMYIHPOBATH O00OIIEHUS U
BBIBObI 1o pe3yiibTaTaM HpOBe,Z[éHHOI‘O HCCIICA0BAHUA.

dopMynHpOBaTh ONPEICICHHS ACIUTENS U KPaTHOTO, Ha3bIBATh
JIEIUTEIIA U KpaTHbIE YHUCIIa; PACTIO3HABATh IPOCTHIE U COCTABHBIE
yucia; GopMyIMpoBaTh U IPUMEHATH TPU3HAKH JIETUMOCTH Ha 2,
3,5,9, 10; npuMeHSTh AJITOPUTM PaA3JIOKEHHUS YKUCIIa HAa MPOCThIE
MHOKUTEH; HAXOJUTh OCTATKH OT JEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh MCTUHHBIE WM JOKHBIE BBICKA3LIBAHUS O
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HaTypaJlbHBIX YKCIaX, IPUBOJUTH IPUMEPBI U KOHTP MPUMEPHL,
CTPOUTH BBICKA3bIBaHMUSI M OTPULIAHUS BBICKA3bIBAHUM O
CBOMCTBAX HaTypaJIbHbIX YHCEI.

KoHcTpynpoBaTh MareMaTH4ECKHE NPEUIOKEHHUSI C IIOMOIIbIO
CBSI30K «U», «HIIN», «ECIH..., TO...».

Pemate TekcToBBIE 3amauM  apU(METHUYECKHM  CIIOCOOOM,
UCIOJIb30BaTh 3aBUCUMOCTH MEXAY BEIWYMHAMH (CKOPOCTb,
BpEMs, PACCTOSIHUE; II€Ha, KOJMWYECTBO, CTOMMOCTb W [p.):

aHAJTM3UPOBATh u OCMBICJTBATh TEKCT 3a7a4w,
nepeopMyIupoBaTh  YCIOBHE, HW3BIEKATh  HEOOXOAMMBIE
JaHHBIC, YCTaHABIWBATh 3aBUCHMOCTH MEXIY BEIHMYMHAMH,

CTPOUTH JIOTUYECKYIO IIETIOYKY PACCYKICHUU.

MopenupoBaTh XOJ peUICHUs 3aJa4d C TIOMOIIBI0 PHCYHKA,
CXEMBI, TAOIHIIEL.

[IpuBOaUTH, pa3bupaTh, OLICHUBATH PA3TUIHBIC PEIICHHUS, 3ATHCH
pPELIEHHI TEKCTOBBIX 3a4ay.

Kputnuecku onieHMBaTh MOJYYCHHBIA PE3yIbTaT, OCYIIECTBIIATH
CaMOKOHTpPOJIb, TPOBEPsiE OTBET HA COOTBETCTBHE YCIOBHIO,
HaXOIUTh OIINOKH.

Pemarp 3amaum ¢ momomipio Tiepebopa BCEX BO3MOMKHBIX
BApUAHTOB. 3HAKOMUTHCS C UCTOPUEH pa3BUTHUS apU(DMETUKH

Harnsannas TeOMETPU.
Jluann Ha 1tockoctu (12

4)

Touka, nipsimasi, OTpE30K, Jyd. JIomaHas.

Nsmepenne JUTAHBI OTpe3Ka,
METPUUYECKUE  €IMHULBI  H3MEpEHUus
IUIAHBL. OKPY>KHOCTb U KpYT.
[Ipaktuyeckas pabora «IlocTpoeHue
y30pa U3 OKPYKHOCTEN».

Yron. Ilpsmoi, oOCTpbIi, Tymou H
pa3BEPHYTHIN yTIibl. I3MepeHue yrios.
[Ipaktuyeckas pabora «IlocTpoeHue
YIIIOB»

Pacno3naBath Ha yepTekax, pUCyHKaX, OMUCHIBaTh, UCIOJIb3YsI
TEPMHUHOJIOTHIO, W HU300paxaTb C TIOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, JIy4, YIrojl, JOMaHYIo,
OKPY’KHOCTBb.

Pacnio3naBath, NPUBOAUTE MPUMEPHI OOBEKTOB PeaTbHOTO MUPA,
uMeroux GopMy M3yUeHHBIX (PUTYp, OLIEHMBATh MX JIMHEIHBIE
pazMepsl.

Hcnonws30BaTh TMHENKY M TPAHCHOPTUP KAaK MHCTPYMEHTHI JJIS
MOCTPOEHHUSI M U3MEPEHUS: U3MEPATh JJIMHY OTPE3Ka, BEIUYUHY
yrjia; CTPOUTh OTPE30K 3aJaHHOW MJIMHBI, YTOJ, 3aJaHHOU
BEJIMYUHBI; OTKJIAJbIBaTh LIUPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPY’>KHOCTBh 3aJIaHHOTO paauyca. M3o0paxars KOHGUTypanuu
TeOMETPUUYECKUX (UTYP U3 OTPE3KOB, OKPYKHOCTEH, UX HacTei
Ha HEJIMHOBAHHOM M KJIeT4aToi Oymare; mpejuiaraTh, ONKUCHIBATh
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1 00CYyXIaTh CIIOCOOBI, aITOPUTMBI IIOCTPOCHHS.

Pacnio3naBate ¥ u300paxkaTb Ha HEIMHOBAHHOW W KIIETYATOMH
Oymare mpsiIMO, OCTPBIN, TYTIOH, pa3BEPHYTHIN YIJIbl; CPABHUBATH
YIJIBL.

BrruucnsaTe JIMHBI OTPE3KOB, JIOMAHBIX.

[lonuMatpy ¥ KCMONB30BaTh MPU PELICHUU 337a4 3aBUCUMOCTH
MEXIy €ANHULAMU METPUYECKOW CHCTEMBI MEp; 3HAKOMUTHCS C
HE METPUYECKUMHU CHCTEMaMu MeEp; BbIpaxkaTb JJIUHY B
pa3nMuHbIX enuHunax wusMepenus. ccrnenoBats ¢urypsl u
KOH(UTYpaIiK, UCIIOJIBb3Ys ITU(POBBIE PECYPCHI

OOBIKHOBEHHBIE APOOH
(48 1)

Hpo6s. IlpaBuibpHBIE W HENMPaBUIBHBIC
npobu. OCHOBHOE CBOMCTBO JApOOH.
CpaBaenune npobOeii. CrokeHwe u
BBIUUTAHWE OOBIKHOBEHHBIX  JApOOEH.
CwmemanHast  JpoOb. YMHOXCHHE H
JeJIeHue OOBIKHOBEHHBIX pobeit;
B3aUMHO-OOpaTHbIe  ApoOu. Pemenue
TEKCTOBBIX 3a/ay, COJEpKAIUX APOOH.

OcHOBHEIE 3a1a4n Ha JIpoOHu.
[Tpumenenue OyKB IS 3aIliCH
MaTeMaTU4YeCKHUX BBIPOKCHHI n
MPEIJIOKEHUN.

MopenupoBaTh B rpadudecKom, mpeaMeTHOM popme, ¢ TOMOIIBI0
KOMITBIOTEpA TOHSATUS M CBOMCTBA, CBSI3aHHBIC C OOBIKHOBEHHOMN
TPOOBIO.

Uurath W 3amluChIBaTh, CPaBHUBATh OOBIKHOBEHHBIC OpOOH,
npeaiaraTh, 000CHOBBIBATH u o0cyxaaTh CIIOCOOBI
YIOPSIIOYUBAHUS IpOOEH.

N3o0paxaTh 0OBIKHOBEHHBIC IPOOU TOYKAMHU HA KOOPIWHATHOMN
MPSIMOM; MCIOJIb30BaTh KOOPAMHATHYIO MIPSIMYIO ISl CPaBHEHUS
po0ei.

dopMynupoBaTh, 3aMUCHIBATH C TIOMOIIBID OyKB OCHOBHOE
CBONCTBO OOBIKHOBEHHOW JpOOH; HCIIOJIIB30BaTh OCHOBHOE
CBOWCTBO APOOH ISl COKpALCHUs APOOEH U MpUBEICHHS APOOH K
HOBOMY 3HaMEHATEII0.

[IpencraBisaTh CMEIIaHHYIO ApoOb B BHJE HEMPABHILHON U
BBIICTISITH 1IEJTYI0 YacTh YKCIIa U3 HEMPAaBUILHOU JpOOH.
Beimonusate apudmernueckue AEUCTBUS C OOBIKHOBECHHBIMHU
IpOOsSMU; IPUMEHSATHh CBOWCTBA apu(METHUCCKUX JEHCTBUM ISt
paIMoHaTN3aIuu BEIYUCICHUN.

BbINonHAT, NPUKHIKY M OLEHKY pe3ysibTaTa BBIYMCIICHU;
npeaaarath ¥ MPUMEHSTh TPUEMBI IIPOBEPKH BBIYMCICHUH.
[IpoBomuTh WCCIIEIOBAHUS CBOWCTB ApOOCH, oOmupasch Ha
YHUCIIOBBIC JKCHEPUMEHTHI (B TOM 4YHCIE€ C IIOMOIIBIO
KOMITHIOTEPA).

Pacrio3naBaTh MCTUHHBIC W JIO)KHBIE BBICKA3BIBAHUSA O JIPOOSX,
MPUBOJIUTH IPUMEPHI U KOHTP MPUMEPHI, CTPOUTH BbICKA3bIBAHUS
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Y OTPUIIAHMS BBICKA3bIBAaHUU.

Pemarp TexcTOBBIC 3a1auM, CoONEpKallve APOOHBIC TaHHBIE, U
3aJlayd Ha HAXOXKJICHHME YacTH IIEJIOT0 M I[EJIOTO MO €ro YacTH;
BBISIBJIATh UX CXOJICTBA U Pa3auyMsl.

Harngaonas reOMETPHS.
Mmuoroyroasnuku (10 1)

MHOroyronpHuku.  YeThIpEXyTrOIbHUK,
MPSIMOYTOJILHUK, KBaApAaT.

[Ipaktnueckass pabora «llocTpoeHue
MPSIMOYTOJIbHUKA c 3a/IaHHBIMU

CTOpPOHAMHM Ha HEJIMHOBAaHHOM Oymare».

TpeyronsHuk. Ilnomanes wu nepumerp
IPSIMOYTOJIbHUKA M MHOTOYT'OJIbHUKOB,
COCTABJICHHBIX U3 IPSAMOYTOJIbHUKOB,
€IV HUILIBI U3MEpEHUs IUIOUIANIH.
[TepumeTp MHOTOYTrOJIbHUKA.

OnuceIBaTh, UCIMOJIb3YS TEPMUHOJIOTHIO, H300paXaTh C TOMOIIIbIO
4epTEKHBIX HHCTPYMEHTOB U OT PYKH, MOJICTHPOBATh U3 Oymaru
MHOT'OYTOJIbHUKH.

[TpuBoIUTE TIpUMEPHI OOBEKTOB PEANLHOTO MHPA, HMEIOIINX
dbopMy  MHOTrOyTOJIbHMKA,  MPSMOYrOJbHHKAa,  KBajpaTa,
TPEYroJIbHUKA, OLIEHUBATh UX JIUHEHHBbIE pa3Mepbl. BbIUUCIATH:
MIEPUMETP TPEYTOJbHUKA, MPSAMOYTOJIBHUKA, MHOTOYTOJbHUKA;
IJI0ILAIb IPSIMOYTOJIbHUKA, KBaIpaTa.

N300paxaTh OCTPOYToJibHbIE, MPSIMOYTOJIbHBIE U TYHOYTOJIbHbBIE
TPEYTOIbHUKH.

CtpouTh Ha HEITWHOBAHHOW W KJETYaTOW Oymare KBaapar u
MPSIMOYTOJIHUK C 3a/laHHBIMU JJIMHaMU CTOpoH. MccienoBarthb
CBOICTBa MpsAMOYTOJbHUKA, KBaapaTa IyTEM SKCIEPUMEHTA,
HAONIO/IEHUsI,  W3MEPEHHUs,  MOJCIHUPOBAHUS,  CpPAaBHUBATH
CBOWCTBa KBagpara M NpsAMOyrojbHHKa. KoHCTpyHnpoBarh
MareMaTUYeCcKUe  NPEeJIOKEHUST € [OMOIIbI0  CBSI30K
«HEKOTOpBIi», «It000i1». Pacno3HaBaTh UCTHHHBIE M JIOXKHbBIE
BBICKA3bIBAaHUSA O MHOTOYTOJIbHUKAX, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEDBL.

HccnepoBaTh 3aBUCUMOCTH IUIOMIAAM KBaApaTa OT AJUHBI €ro0
CTOpPOHBI.

Hcnons3oBarh CBOMCTBA KBAAPAaTHOM CETKU MJI IOCTPOCHMUS
¢buryp; pa3dbuBath NpsAIMOYTroJbHUK Ha KBaJApaThl, TPEYTOJIbHUKHY;
COCTaBJIATh (UTYpbl W3 KBAAPATOB U TPSIMOYTOJILHUKOB U
HAXOJUTh WX IUIONIA/lb, pa30MBaTh PUIypbl HA MPSMOYTOJIBHUKU
Y KBaJPAThl U HAXOJUTh UX IUIOIIA/Ib.

BrlpaxkaTe BeNMMUMHY IUIOIIAAM B PA3IMYHBIX EOUHUIAX
W3MEPEHUS]  METPUYECKOM  CHUCTEMBl Mep, I[IOHUMaTh W
HCIIOJb30BaTh 3aBUCUMOCTH MEXKJy METPUUYECKMMH €IMHHUIIAMHU
M3MEPEHUS TUIOLIAIH.

3HAKOMHUTHCSI C IPUMEPaMH IPUMEHEHHUs IUIONIAAN U IEpUMETPa
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B IIPAKTUYECKUX CUTyalusix. PemaTe 3a1aun U3 peaabHOM KU3HH,
npeJuIarath 1 00CyKJIaTh pa3IndHble CoCcOObl pelIeHHs 3a/au.

Jecsatnunbie 1podu
(38 )

Hecstuynas 3anuch apoOeit. CpaBHEHHE
JECATUYHBIX IPOOCH.

JleficTBUSL C JECATUYHBIMH  JIPOOSMH.
OxpyrieHne JecSITHYHBIX Apo0eit.
Pemrenne TeKCTOBBIX 3a/1a4, COIEPIKAITUX
npobu. OCHOBHBIE 3a7]a4u HA APOOH

[IpeacraBnsaTh qeCATUYHYIO IPOOb B BUJIE OOBIKHOBEHHOM, YMTATh
W 3alHChIBaTh, CPAaBHUBATH JECATUYHBIC IPOOH, Mpeaararb,
000CHOBBIBAaTh H  OOCYXJaTh CIOCOOBI  YHOPSIOYHBAHUS
JECSITHYHBIX APOOCH.

N3o0paxaTts AecATUYHBIC IpoOM TOYKAMH HA KOOPIWHATHOMN
IIPSIMOM.

BriBISITE CXOACTBA W pa3auyus TPaBUI apu(PMETHISCKUX
JEHCTBHUI ¢ HATYPAJIbHBIMHU YUCIIAMU U IECATUIHBIMU JAPOOSIMU,
OOBACHATH HX.

BeimonHsaTe  apudmeTHuecKkue ACUCTBHS C JeCATUIHBIMU
IpoOsSIMU;  BBITIONHATH TMPUKUAKY H  OIEHKY pe3ysbTara
BBIUMCJICHUH.

[IpumenaTp  cBoiicTBa  apu(METHUECKUX  JCUCTBUH IS
paIMoHaIN3aIui BEIYUCICHUN.

[IpuMeHATh TPaBWIIO  OKPYTJICHUS  JECATHYHBIX  ApOOEH.
[IpoBoauTh HCCIENOBAHUS CBOWCTB JIECATUYHBIX JPOOCi,
OMHUPasICh Ha YHCIOBBIE JKCIEPUMEHTHl (B TOM YHUCIE C
MTOMOIIBI0 KOMIBIOTEPA), BBIABUTATh TUIIOTE3bI M MPUBOJIUTH MX
000CHOBaHHS.

Pacrio3naBaTh MCTUHHBIC W JIO)KHBIE BBICKA3BIBAHUSA O JIPOOSX,
MIPUBOIUTH IPUMEPHI U KOHTP MIPUMEPHI, CTPOUTH BBICKA3BIBAHMS
Y OTPUIIAHUS BBICKA3bIBAHHIA.

Pemate TekcTOBBIC 3aa4H, COAEpIKAIE TPOOHBIC JaHHBIC, U HA
HaXO0XKJICHUE YaCTH 1[€JI0T0 M I[EJI0T0 [0 €r0 YaCTH; BBISIBIISATH HX
CXOJICTBA U Pa3IUIHSI.

MonenupoBaTh XOJ pEUICHHs 3aadyd C MOMOIIBI0 PHUCYHKA,
cxembl, Tabnuibl. [IpuBoauTh, pa3oupaTh, OIICHUBATH Pa3IUYHBIC
pEIIeHNs, 3alUCH PEIICHUI TeKCTOBBIX 3a/1ad.

OnepupoBarh JIPOOHBIMH YHCIIAMH B PEATbHBIX JKHU3HEHHBIX
CUTYaIlUsX.

Kputnuecku onieHMBaTh TOJYYCHHBIA PE3yIbTaT, OCYIIECTBIIATH
CaMOKOHTpPOJIb, TPOBEPsiE OTBET HA COOTBETCTBHE YCIOBHIO,
HaXOIUTh OIINOKH.
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3HAKOMHUTHCSI C UICTOPUEH Pa3BUTHS apU(DMETHKH.

Harnsannas TeOMETPUS.
Tema wu  duryper B
npoctpancTse (9 1)

N300pakenue
Monpenu

MHOrorpaHHMKH.
MHOT'OTPaHHUKOB.
IIPOCTPAHCTBEHHBIX TEIL.
[IpssMOyTONBHBIN MapasuieNenumesn, Kyo.
Pa3BépTku KyOa 1 mapanienenumnea.
[TpakTrueckas padota «Pa3BépTka KyOay.
O0Bém KyOa, IPSIMOYTOJIBHOTO
napajuienenunena

Pacnio3HaBaTh Ha yepTekax, pHUCyHKaxX, B OKpYKalOIIeM MHpE
OpSMOYTOJIbHBIN  Mapajuienenunesn, Ky0, MHOTOTPaHHUKH,
OIUCBIBATh, MCIONB3Ys] TEPMUHOJOTHIO, OICHHUBAThH JIMHEHHbIC
pa3Mepsl.

[TpuBoaUTH TpUMEpPHl OOBEKTOB PEATBHOIO MHpA, HUMEIOIINX
(GbopMy MHOTOrpaHHHUKa, HPSIMOYIOJbHOIO Hapajelenunena,
Kyo0a.

N3o0paxats KyO Ha KjeT4aToi Oymare.

HccnenoBars CBOMCTBA KyOa, [PSIMOYTOJIBHOTO
napaJiesienue1a, MHOrOrpaHHUKOB, UCTIOJIb3Ysl MOJIEIH.
Pacnio3naBate u  u300paxarb  pa3BEPTKH  Kyba U
napauenenunena. MozenupoBaTe KyO M mapajulelenunes, U3
Oymaru ®  [pPOYMX  MAaTEpUanoB, OOBACHATH  CIOCOO
MO/JICJINPOBAHMUSL.

HaxonuTs u3Mepenusi, BBIMUCIATH IUIONIA/lb TIOBEPXHOCTH; 00BEM
Ky0a, TpAMOYIOJIBHOTO  MapajuleeNuIesna;  UCCIeA0BaTh
3aBUCUMOCTh 00bEMa KyOa OT AJIMHBI ero pedpa, BbIIBUTATH U
000CHOBBIBAThH THIIOTE3Y.

HaGnronate ¥ pOBOIUTH aHAJIOTUU MEXKTY MMOHATUSAMHU TIJIOIIA U
u o0beMa, mepuMeTpa M IJIOUIAIU NOBEpXHOCTU. Pacrno3HaBaTh
UCTHHHBIE W JIO)KHBIE BBICKa3bIBaHUS O MHOTOIpaHHHKAX,
IPUBOANUTE NPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHUSI
Y OTpHUIIAHU BbICKa3bIBAaHUM. PelaTh 3a/1a4u U3 peajibHOM )KU3HU

[ToBTOpEeHHe 1 0000IICHNE
(10 1)

[ToBTOpEHHE OCHOBHBIX TMOHSATUA U
METOAOB Kypca 5 Kiacca, 0000meHue
3HaHUI

BoruncnsaTe 3HaueHUs BBIPAKEHUH, COJAEpKallMX HaTypajibHbIE
9uclia, OOBIKHOBEHHBIE M JECSATHYHBIE JPOOH, BBITIOIHATH
npeoOpa3oBaHMs YUCET.

Bri6upats cioco® cpaBHEHHsI YUCEll, BBIYUCICHUN, TPUMEHSTH
CBOlCTBa apuMETUYECKUX IEHCTBUHA ISl palMOHATU3AINN
BbIUHCIeHUH. OCYIIECTBISATh CAaMOKOHTPOJIb  BBITIONHSEMBIX
JEWCTBUM U CAMOTIPOBEPKY PE3YJIbTATA BHIYUCICHUH.

Pemars 3a1auun U3 peaabHOM )KU3HU, IPUMEHITh MATEMAaTHICCKUE
3HAHUA JUISI pEIIeHUs 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.
Pemate 3amaum pasHbIMH croco0amu, CpaBHHUBATh CIIOCOOBI
pelieHus 3aJ1a4u, BELIOUpATh pallmOHAIBHBIN CITOCOO0.
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6 kaacc (170 v)

Ne
n/n

Ha3Banue pasaena
(Tembl)
Kypca (4MCJ10 4acoB)

OcHoBHOe cogep:kanue

OcHOBHbBIE BUABbI JCATCJIBbHOCTH OGy‘-Iﬂ]OIIII/IXCH

1

HarypanbHbie uncna
(30 v)

NIEUCTBUS C
HaTypaIBLHBIMHA
BBIPKCHHS,
HCIIOJIB30BAaHUC
HaTypaJIbHBIX

Apudmernueckue
MHOT'03HaYHBIMHU
YHCJIAMHU. YucnoBbie
MOPSAAOK  JEHUCTBUH,
CKOOOK.  OkpyrieHue
YHCEI.

Henmurenn n KpaTHbIE qHCIa;
HauOOJIBIIMIT ~ OOIMI  JeauTens |
HaWMEHbIIIee 0011Iee KpaTHOE.
Paznmoxenne  ymcna  Ha  IpOCTHIE
MHOXXUTENIH. JleNTMMOCTh CyMMBI U
npousBenieHus. Jlenenre ¢ 0OCTaTKOM.
Perrenue TekCTOBBIX 3a7a4.

BemmonuaTe apudmeTnueckue JAEWCTBUS C MHOTO3HAUHBIMU
HATYPQJIbHBIMU  YHCIIAMH, HAXOJWUTh 3HAUEHUS YHCIOBBIX
BBIPAKEHHN CO CKOOKamMH M 0€3 CKOOOK; BBIYHCIISTH 3HAYCHUS
BBIPQXXCHHM, COJEPKAIIMX CTENEHU. BEBIMONHATh MPUKUAKY U
OLICHKY 3HQUEHUN YHCIIOBBIX BBIPAXKECHHM, MPUMEHATh MPUEMBI
NPOBEPKU  pe3ynbrara. lcmonb30BaTh TpPU  BBIYUCICHUSX
MEPEMECTUTEIIBHOE M COYETaTelIbHOE CBOMCTBA CIOXKEHUS U
YMHOXEHUS,  PACIPENCTUTEIILHOE  CBOMCTBO  YMHOXKEHUS
OTHOCHUTEIILHO CJI0KEHHUSI, CBOMCTBA aprU(METUUECKHUX JICHCTBHI.
HccnenoBaTh 9icIoOBbIe 3aKOHOMEPHOCTH, MPOBOJIUTH YHCIIOBBIC
9KCIIEPUMEHTHI, BBIIBUTATh U 00OCHOBBIBATH TUIIOTE3HI.
@opMynupoBaTh  OMpEACNCHUs  JCTUTENs W KPaTHOro,
HauOOoJbIIer0 OOMIEro JeNMuTeNnss W HaWMEHBIIEero OOIIero
KpaTHOTO, MPOCTOTO W COCTABHOI'O YHCEN;, HCIOJIb30BaTh 3TH
MOHSITHSI TIPU PEIIICHUH 3a]1a4.

[IpyMeHsSTh adropuTMbl BBIYKCICHHS HaWOOJBIIEr0 OOIIETo
JNENUTENs] W HAMMEHBIIEro OOMIer0 KpPaTHOTO MABYX YHCE,
QITOPUTM PA3JIOKEHUS YKCIIa Ha TPOCThIE MHOKHUTEIH.
UccnenoBate ycnoBus nenumoctd Ha 4 u 6. Hccnenosarts,
00cyxaaTh, opMyTHpPOBaTh U 0OOCHOBBIBATH BBHIBOJ O YETHOCTH
CYMMBI, TMPOUW3BEIACHUS: ABYX UYETHBIX YHCEN, JBYX HEUETHBIX
quclie, YETHOTO U HEYETHOIO YMCE.

HccnenoBaTh CBOWCTBA METMMOCTH CyMMBI M TPOW3BEICHUS
YuCel.

[IpuBoUTH, mTpUMEpPHl YHCEN C 3aJlaHHBIMH CBOWCTBAMH,
pacrno3HaBaTh BEpHbIE U HEBEPHbBIE YTBEPKACHUS O CBOMCTBaX
YHCell, ONpOBEpPraTh HEBEPHBIC YTBEPKACHUS C IOMOIIBIO
KOHTPIIPUMEPOB.

KoHcTpynpoBath MareMaTH4eCKHE MPEUIOKCHHSI C TOMOIIBIO
CBSI30K «H», «HIIN», «ECIIH. .., TO...».

PemaTh TEKCTOBBIC 3a/1a4¥, BKIIOYAIOIINE MMOHSATHS ACITUMOCTH,
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apu(pMETUUECKHM  CIIOCOOO0M,
BO3MO>KHBIX BApUAHTOB.
MopenupoBaTh XOJ pelIeHUs 3a7a4d C TOMOIIBI0 PHUCYHKA,
CXEMBI, TAOJIHIIEL.

[IpuBOoaNTH, pa3bupaTk, OLICHUBATH PA3JIMYHBIC PEIICHUS, 3aITUCH
peuieHu  TEeKCTOBBIX  3adady.  KpuTHYeckH  OLIEHHUBaTh
MOJIYYCHHBIM PE3yJIbTaT, HAXOAWTh OIIMOKH, OCYIIECTBISAThH
CaMOKOHTPOJIb, TPOBEPsIsi OTBET HA COOTBETCTBUE YCIOBHIO.

HCIIONIh30BaTh Tiepebop Bcex

Harnsannas T€OMETPUSL.
[Tpsimbie HA TUTOCKOCTH (7

4)

[IepnieHauKyIIsIpHBIE
[TapannenbHbIe TPSIMBIE.
PaccrossHue Mexny AByMs TOYKAMM, OT
TOYKM IO MpsAMOH, UIMHA IIyTH Ha
KBaJpaTHOU ceTke. [Ipumepsl npsMbIX B
IIPOCTPAHCTBE.

IIpsIMBIE.

PacriozHaBate Ha wueprexax, pPHCYHKax CilIy4dal B3aWMHOIO
PacCIOIOKEHUS ABYX MPAMBIX.

N3o0paxkaTh ¢ TIOMOILNBIO YEPTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOM M KJeTdyaToil Oymare JBe TIepeceKaronuecs
OpsiMble, JBE MapajuielbHbIE NPSMBIE, CTPOUTH MPSMYIO,
NEPIECHIUKYJISAPHYIO TaHHOM.

[IpuBoaNTE MpUMEPHI NApAJUIETBHOCTH U NEPIEHANKYIIPHOCTU
IPSIMBIX B IIPOCTPAHCTBE.

PacriozHaBaTh B MHOTIOYrOJbHHMKAX HEpPHEHAMKYJSpPHBIE U
napajjelbHble  CTOpOHbI. M300pakaTh MHOTOYTOJIBHUKH C
napauIeIbHBIMU, NEPIEHIUKYISIPHBIMA CTOPOHAMH.

Haxogutes paccTosiHME MEXKIYy IBYMS TOYKaMHM, OT TOYKH J0
IpsIMOM, IUIMHY IIyTH Ha KBaJpaTHOW CETKE, B TOM YMHCIIE
UCIONb3Ys HU(PPOBBIE PECYPCHI

Hpo6u (32 4)

OObIKHOBEHHAs IpoOb, OCHOBHOE
CBOMCTBO JpoOH, COKpaIIeHHE IpOOCi.
CpaBHeHUE U yHOPsIIOYUBAHHUE APOOEH.

Hecatuunbie  OpoOW W MeTpUYecKas
CUCTEMa Mep.

Apudmernaeckue NEHCTBUSA c
OOBIKHOBEHHBIMU ¥ JIECATUYHBIMHU
JIPOOSIMH.

OtHomienune.  JleneHue B JTaHHOM

OTHOLIEHUH. MacmTald, mponopuus.
ITonsatue IIPOLEHTA. Brruucnenue
IIPOLIEHTA OT BEJIMYMHBI U BEJIUYMHBI 110
€€ IPOLICHTY.

CpaBHMBaTh U YHOPSIOYUBATH JApPOOH, BBHIOMpATH CIIOCOO
CpaBHEHHUS JIPOOEH.

[IpencraBnsaTh npecsTHUHBIE ApoOM B BUAEC OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIE B BHJE JACCATUYHBIX, HCIIOIB30BATH
HKBUBAJICHTHBIC TPEJICTABICHUS JPOOHBIX YHCEN TMpH HUX
CPaBHEHUU, IPU BBIYNCIICHHSX.
Hcnonp3oBath  JaecSATUYHBIE JIpOOH
BEJINYMH B METPHUYECKOI cCUCTEME Mep.
Bomonsate apudmMeTnueckue OEHCTBUA C OOBIKHOBEHHBIMH U
JECATHYHBIMH IPOOSMH.

Boruncnare 3Ha4eHUs BRIPKEHHH, coaepKaliux 0ObIKHOBEHHBIE
U JIECITHUYHBIC JAPOOW, BBITIOJHITH MPEeOOpa3oBaHUs APOOEH,
BBIOMpPATh CHOCOO, TPUMEHSTH CBOMCTBAa apH(PMETHUYECKUX

npu  npeodpa3zoBaHUU
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Pemennie TeKCTOBBIX 3a/1a4, COAEPKAIINUX
JIpOOH U TIPOIICHTHI.

[IpakTtuueckass pabora «OTHOIIEHHE
JUTMHBI OKPYKHOCTHU K €€ TuaMeTpy»

JNEUCTBUN JIJI pallMOHAIIM3ALUH BEIYUCIICHUH.

CoCTaBIATh OTHOIIEHUS W TMPOTOPIHH, HAXOJUTh OTHOIICHUE
BEJIMYMH, JEJIUTh BEJIMYMHY B JaHHOM OTHomleHuu. Haxomuth
OKCMIEPUMEHTATIBHBIM MYTEM OTHOIIECHUE JUIMHBI OKPYKHOCTU K
e€ nnaMeTpy.

WNurepnpetupoBaTh MacmTad Kak OTHOIICHWE  BEJIUYHH,
HAaXOAWTh MaciiTad IUIaHa, KapThl W BBIYMCIATH PACCTOSHUSA,
UCTIONB3Ys MaciTal.

OOBSCHATD, YTO TAKOE MPOIICHT, YIOTPEOISITH 0OOPOTHI PEUU CO
CJIOBOM «IIPOLIEHT». BbIpaxkaTh MpOILEHTHI B APOOSX M IpoOH B
MPOLEHTaX, OTHOIIIEHUE IBYX BEJIMYMH B MPOILICHTAX.

BBIYuCIATh MPOLIEHT OT 4YMCiIa M YHUCIO IO €ro MPOLEHTY.
OKpyriasTh 1poOH U MPOLEHTHI, HAXOAUTH MPUOTMKEHUSI YUCEIL.
Pemarr 3amaun HA YaCTH, TMPOICHTHI, MPOMOPIHH, Ha
HaxoXKJIeHHe PoOu (ITPOICHTA) OT BEJIMYUHBI M BETUYUHBI TI0 €€
JpoOu (IPOIIeHTY ), ApoOH (TIPOLIeHTa), KOTOPBIH COCTABIIAET OJTHA
BenMYMHA OT Jpyrou. IlpmBomuth, pazbuparh, OICHUBATH
pa3IUYHBIE PEIICHHUS, 3alIUCH PEIICHUI TEeKCTOBBIX 3a/1ad.
W3Bnekare  uHGOpMamM©O W3 TAOMUIl W JUArpaMmm,
UHTEPIPETHPOBATH TaOJIMYHBIC JaHHBIE, OTIpECIISATh
HauOoJIbIlIee U HAMMEHbIIEe U3 PECTABICHHbIX JAHHbBIX

Harngannas reOMETPHS.
Cummetpust (6 1)

OceBas CHUMMETPHUSA.
CHUMMETPHA.
[TocTpoeHne CUMMETPUYHBIX GUTYD.
[IpakTrueckas pabora «OceBas
CHAMMETPU.

CuMmMeTpHs B IPOCTPAHCTBE.

LentpanbHas

Pacno3naBaTe Ha uepTekax W M300paKEHUSX, U300pakaTh OT
PYKH, CTPOHUTH C TOMOIIbI0 MHCTPYMEHTOB (QUTYpY (OTpe3oK,
JIOMaHyl0, TPEYrOJbHUK, MPSIMOYTOJbHUK, OKPYKHOCTb),
CHUMMETPUYHYIO TAaHHOW OTHOCHUTEIBHO MPSIMOM, TOUKH.
Haxoauts mnpuMepsl CHUMMETPUHM B  OKPYXKAIOIIEM MHUPE.
MonenupoBath u3 Oymaru JBe GUIYypbl, CHMMETPUYHbBIE
OTHOCUTENIBHO MPSAMOH; KOHCTPYHpPOBaTb TI'€OMETPUUYECKUE
KOH(UTYpaIiK, UCII0JIb3Ysl CBOMCTBO CUMMETPHUH, B TOM YHCIIE C
MOMOIIBIO I POBEIX PECYPCOB.

HccnenoBath CBOWMCTBA HW3YYEHHBIX (QUTYD,
CUMMETpUEH, UCIIOJIB3YS IKCIIEPUMEHT,
MOJIEJTUPOBAHUE.

OO6o0CHOBBIBaTh, OMpPOBEPraTh C IOMOMIbIO KOHTP NPUMEPOB
YTBEPKACHHS O CAMMETPUU QUTYp

CBSI3aHHBIE C
HaOIIOIeHNE,
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Bripaxxenust ¢ OykBamu (6

4)

[Ipumenenue 1A 3aIucu
MAaTEMATUYCCKUX BBIpa)KeHI/II\/'I )41
NpeI0KeHU . byKBEHHbBIE BBIPAKEHUS U
YUCJIOBBIC ITOACTAHOBKH.

bykBeHHbIE  paBeHCTBa, HaXOXKJEHUE
HEU3BECTHOTO KOoMIOHEeHTa. DopmyIibl

OyKB

Hcnons3oBaTth OYyKBbI 11 OOO3HAUEHUS YHUCEN, TMPH 3aMUCU

MAaTEMATUYCCKHUX YTBep)KI[eHHﬁ, COCTaBJIATH 6yKBeHHBIe
BBIPpA’KCHUA 110 YCJIOBHIO 3aa4Yu.
I/ICCHGI[OBaTI: HCCJIOXKHBIC YHCJIOBBIC 3aKOHOMCPHOCTH,

UCIOJIb30BaTh OYKBBI JUI UX 3aIIUCH.

Boruncnare uynciaoBoe 3HadeHHE OYKBEHHOTO BBIPAKEHUS NPHU
3aJJaHHBIX 3HAUYEHUIX OYKB.

3anuceiBaTh (HOPMYJIIBL: IEPUMETPA U TUIOIIAAN MPSMOYTOJIbHUKA,
KBaJpaTa; IJIMHBI OKPYXXHOCTH, IUIOLIANW KpYTra; BBINOIHATH
BBIYUCIICHHSI 110 3TUM (popMyram.

CocrtaBnate (GOpMysbl, BBIPAKAIOIIME 3aBUCUMOCTH MEXIY
BEIIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE; LIEHA, KOJIUYECTBO,

CTOMMOCTh; TPOU3BOJUTEIHHOCTh, BpeMs, 00BEM PpabOTHI;
BBITIOJIHATH BBIYUCIICHUSA 110 DTUM (bOpMyHaM.

HaxonuTh  HEW3BECTHBIM  KOMIIOHEHT  apu(METHYECKOTO
JICUCTBUS.

Harnsgnas reomerpus.
durypsl
Ha TI0cKocTH (14 1)

YeThIpEXYTroJIbHUK, [IPUMEPBHI
YETBIPEXYTOJIBHUKOB.  [IpsAMOYrospHUK,
KBaJpaT: CBOWCTBA CTOpPOH, YIJIOB,
UaroHajcH.

H3mepenue yriios. Buasl TpeyrojibHUKOB.
[lepumerp wmHOroyrospHuka. Ilnomans

¢urypel. DopMynbl  MEepUMETpa |
TUIOIIA N MPSIMOYTOJIbHUKA.
[IpubnuxéHHoe w3MEpEeHHUe IUIOMIAIN
dburyp.

[IpakTrueckas padota «I[lmomane kpyra»

N300paxkaTh Ha HENIMHOBAHHOW U KieT4aTod Oymare c
UCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB YEThIPEXYTOJIbHUKH
c 3aJJaHHBIMH CBOWCTBaMH: c napasieIbHbIMY,
NEepIEHANKYJIIPHBIMHU, PABHBIMU CTOPOHAMHU, IIPSMBIMU yIJIaMH U
Ip., paBHOOeIpeHHBINH TpeyroiabHUK. [Ipemmarate u oOCyXIaTh
CIOCOOBI, AITOPUTMBI IOCTPOCHHUS.

UccnenoBath,  HUCHONB3Ys  SKCIEPUMEHT,  HAOIIOJCHUE,
MOJEIUPOBaHUE,  CBOICTBA  INPSAMOYTOJIBHUKA,  KBajJparta,
pa3buBath Ha TpeyrojabHUKH. OOOCHOBBIBATH, ONPOBEPraTh C
MOMOIIIBI0 KOHTPIIPUMEPOB YTBEPKIEHHUS O MPSMOYTOJIbHUKE,
KBaJpaTe, paclo3HaBaTh BEPHbIE U HEBEPHBIC YTBEPKACHUS.
W3MepsTh U CTPOUTH C MOMOIIBIO TPAHCIOPTUPA YIJBI, B TOM
yycie B MHOIOYTOJbHHKE, CPaBHUBATh YIJbl; pAaclO3HaBaTh
OCTpble, TpsMble, TyIble, pa3BEPHYThIe Yribl. Pacno3HaBarts,
M300pakaTh OCTPOYTOJIbHBIN, MPSIMOYTOJBHBIN, TYIOYTOJIBHBIH,
paBHOOEIPEHHBIH, PABHOCTOPOHHUHN TPEYTOJIBHUKH.

Beruucnsate nepumMerp MHOI'OYTOJIbHUKA, IUIOIIAb
MHOTOYTOJIbHUKA pa30ueHreM Ha MPSMOYTOJIbHUKH, Ha PaBHbIC
(GUryphl, HCIOJIb30BaTh METPHUYECKUE EAMHHUIBI HM3MEpPEHMsI
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JUIMHBI M THTOIIAIH.

Hcnonb3oBath npuOMmKEHHOE U3MEPEHHE JJIMH U TUIOIIAIeH Ha
KieryaTo  Oymare, mTpuOMMKEHHOE  W3MEpPEHUE  JIJIMHBI
OKPY>KHOCTH, TUIOHIAJAH KpyTa.

TlonoxurenbHnle u
OTpHUIIATEIbHbIC YHCTIA
(40 u)

Llenslie quClIa. Moaynb 4HCIIa,
reoMeTpruyecKasi UHTEPIPETALUS MOTYJIA.
Hucnosble TPOMEKYTKH.
[TonoxxuTenbHble W OTpUIATEIbHBIC
yucia. CpaBHEHHE TMOJIOKUTEIbHBIX |
OTPULATETbHBIX YHCen.
Apudmernueckue NeNCTBUS C
MOJIOKUTEIBHBIMA M OTPULIATEIbHBIMU
YHCIIaMH.

Penrenue TeKCTOBBIX 3a1ad.

IIpuBoauTE mpUMEPBl HCIOIL30BAHMS B PEAIBHOU KU3HU
IIOJIO’KUTENBHBIX U OTPULATEIIBHBIX YHCEIL.

N3o0paxkaTh 1enble Yuciia, MOJ0KUTENbHBIE U OTpULIATEIbHBIE
YHCJIa TOYKaMU Ha YHCIOBOM NPSAMOM, MCIONb30BATh YUCIOBYIO
IPSIMYIO JUIsl CPABHEHUS YHCEIL.

[TpuMeHATh MpaBuiIa CPaBHEHHUs, YHIOPSAJOYUBAThH LENbIC YHCIIA;
HaXOJUTb MOJYJIb YUCIIA.

@opMyIMpOBaTh MPaBHJIA BBIYMCICHUSA C IOJIOKUTEIBHBIMA U
OTPULIATEIIBHBIMU 4YMCJIAMH, HAXOAUTh 3HAYEHUsS  YHUCIOBBIX
BBIDQKCHHUM, COIECPKAIIMX JEHUCTBUSA C IOJIOKUTEIBHBIMA U
OTPULIATEIIHBIMU YK CIIAMH.

[IpuMeHsATh  CBOWMCTBA  CIIOXKEHUS M YMHOXEHUA IS
npeoOpa3oBaHusi CYMM U IPOU3BEICHUH.
[IpencraBieHue qJaHHBIX [TpsimoyronbHasi cucremMa koopauHaT Ha | OOBACHAT W WUIIOCTPUPOBATH MOHITHE MPSIMOYTOJIBHOMN
(6 9) wiockoctd. KoopauHaTel TOYKM HA | CUCTEMBl  KOOpAMHAT  HA  IUIOCKOCTH,  MCIIOJb30BaTh
IUIOCKOCTH, a0cIcca U OpArHaTa. TEPMHUHOJIOTHIO; CTPOUTHh Ha KOOPAMHATHOMN MJIOCKOCTH TOYKU U
CronbuaTbie U KPYroBble JUArpaMMBl. ¢urypsl mo 3aZaHHBIM KOOpAMHATaM, HAaXOAMTh KOOPIMHATHI
[Ipaktuueckass pabora «I[locTpoeHue | Touek.

JUarpaMm».

Pelienne TeKCTOBBIX 3a/1a4, COJEPIKALIUX
JaHHBIC, MPEACTABICHHBIC B TA0JIUIAX U
Ha JMarpaMmax.

YuraTh cTon04YaThie U KPyroBble JUArpaMMBbl; HHTEPIPETHPOBATh
JaHHbIE; CTPOUThH cTojOYaTele nuarpammbl. Mcmonb3oBaTh
UH(OpMaLHNIO, TPEICTABICHHYIO B TA0INIAX, HA JUarpaMMax Juist
pEILICHNs TEKCTOBBIX 337a4 U 331a4 U3 PCAIbHOM KU3HH.

Harnsgaas reomerpus.
durypsl
B IIpocTpaHcTse (9 1)

[IpsimoyronpHBIN Mapajuienenumnen, Kyo,
IpU3Ma, TUPaMUAJIA, KOHYC, HIUIUHAD, 1ap
U cepa. N3obpaxenue
IPOCTPaHCTBEHHBIX ¢uryp. Ilpumepsr
Ppa3BEPTOK MHOTOTPAHHUKOB, HIWIMHJpA U
KOHYycCa.

[Ipaktuueckas  pabora  «Co3manue
MoJiesiell MPOCTPAHCTBEHHBIX QUTYD».
[lonstue o0bEMA; eNMHUIBI HU3MEPEHUS

Pacno3naBare Ha uepTexax, pUCYHKax, ONHMCHIBATh MUPAMULLY,
npu3My, LWIMHIAD, KOHYC, IIap, H300pakaTb UX OT pYKH,
MOJENUpoBaTh W3 OyMmarW, IUIACTHIMHA, IPOBOJIOKM U JIp.
[IpuBoaUTE IpUMEPH 0OBEKTOB OKPY’KAIOIIETO MUPA, MMEIOIINX
(opMBI Ha3BaHHBIX TeIl.

Hcrons30BaTh  TEPMHHOJOTHIO:  BEpIIMHA, pedpo,
OCHOBAHME, BHICOTA, PAJINyC U TUAMETP, pa3BepTKa.
N3y4are, MCHONB3ysl DKCIIEPUMEHT, HAOIIO/ICHHWE, M3MEpEeHHE,
MOJCIMPOBAaHME, B TOM YHCJIE KOMIBIOTEPHOE, W OMHUCHIBAThH

rpaHb,
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00BéMa. O0BEM MPSIMOYTOJIBHOTO
napauienenunena,  kyba,  QGopmysl
00Béma

CBOMCTBa HA3BaHHBIX TeJ, BBISABIATH CXOJCTBA U Pa3IUYMS:
MEXy NMUPaMUAON U MPU3MOM; MEXIY LMIUHAPOM, KOHYCOM U
HIapOM.

Pacno3naBare pa3BEépPTKH mapaiesnenunena, Kyba, NpH3MBI,
MUPaMUJIbI, KOHYCA, IMIMHPA; KOHCTPYUPOBATH JaHHbIE TEJa U3
pa3BépTOK, co3maBatb ux Mozaenu. Co3gaBatb  MoOJENH
MPOCTPAHCTBEHHBIX (puryp (M3 OymMaru, MpoBOJIOKH, TUIACTHIIMHA

u ap.)

W3MepsaTh Ha MOJIEISIX: IITUHBI pEOep MHOTOTPAHHUKOB, THAMETP
nrapa.

BriBouTh bopmymy 00BéMa MPSIMOYTOJIBHOTO
napasuieNienumne/na.

Beruucinate  mo  dopmynam: 00bEM  TIPSMOYTOJIBHOTO

Hapannenennneﬂa, Ky63., HUCIIOJIB30BATh CAWHUIIBI I/IBMGPGHH}I
00bEMa; BBIYUCIATH OOBEMBI TEJ, COCTABICHHBIX M3 KYyOOB,
Hapannenennneﬂom pemaTb 3a4a4iu C peaJ'IBHBIMI/I JaHHBIMHU

10

[ToBTOpeHue, 00o0OIIEHUE,
cucTeMaTH3aIus
(20 9)

[loBTOpEHME OCHOBHBIX IIOHATHU U
METOJIOB KypcoB 5 ®u 6 KJaccos,
00001LIeHHE U CUCTEMaTU3aIUs

3HAHWI

Brrancnare 3Ha4eHHs] BBIPAKCHHM, COJEPKAIINX HATYypalbHBIC,
enble, MOJIOKUTEbHBIE M OTpUIATENIbHbIE  YHCIA,
OOBIKHOBEHHBIE M JECATHYHBIE  JIpoOH, BBITIOJTHSATH
npeoOpa3oBaHMsl 4YHCENl W BhIpakeHUW. BwiOupath  cmocod
CpaBHECHHUS quCel, BBIUMCJICHUI, TPUMEHATH CBOMCTBA
apuMeTUUECKUX TEHCTBUM I pallMOHAIM3AIIMN BHIYMCIICHHI.
Pemats 3anaun U3 peanbHOM )KU3HU, IPUMEHITh MATEMAaTUICCKUE
3HAaHUA JUId pelleHus 3aJad U3 Jpyrux mnpenmMeroB. Pemats
3aJaud Pa3sHBIMHM CIIOCOOAMHU, CpaBHUBATh, BHIOMpATh CIIOCOOBI
peuieHust 3aaaun. OCyIIECTBISITh CAMOKOHTPOJIb BBIMOJHIEMbBIX
JICUCTBUIA M CAMOIIPOBEPKY PE3YJIbTaTa BEIYMCICHUN.
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PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIIACC

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Anrebpa sBIS€TCS OJHUM M3 ONOPHBIX KypCOB OCHOBHOHM IIKOJBI: OHAa OOecredyrBaeT
U3y4YEHHE APYTUX IUCLUIUIMH, KaK €CTECTBEHHOHAy4YHOIO, TaK M I'yMaHHUTapHOIO IMKJIOB, €&
OCBOCHHME HEOOXOIMMO ISl MPOAOJDKEHHsT 00pa3oBaHMsI M B MOBCEJHEBHOM ku3HM. Pa3Butue y
o0yvaromuxcss HAy4yHBIX MPEICTABICHUA O TMPOUCXOXKICHUM M CYIIHOCTH alre0pandeckux
abcTpakuuii, coco0e OTpaXeHUs MAaTEMAaTUYECKON HAyKOH SIBIEHUI M MPOLIECCOB B MPHPOJE U
oOmiecTBe, PO MaTEeMAaTHUYECKOTO MOJECIUPOBaHUS B HAYYHOM IIO3HAHUU U B TPAKTHKE
croco6cTByeT (hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI U KAUECTB MBIIUICHUS, HEOOXOIUMBIX
JUTS aJlafiTallid B COBpeMeHHOM 1udpoBoM ob1iecTBe. M3ydeHnne anreOpsl eCTECTBEHHBIM 00pa3oM
o0ecrieunBaeT pa3BUTHE YMEHHS HaOI0/aTh, CPAaBHUBATh, HAXOJIUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS U
BBIBOZIBI, (hopMynupoBaTh yTBepkAeHHs. OcBoeHHE Kypca aiaredOpsl oOecredrBaeT pa3BUTHE
JIOTMYECKOTO MBIIUICHUsT OOYy4YalONIMXCsl: OHM HCHOJB3YIOT JE€AYKTUBHBICE W WHAYKTUBHBIC
paccyxaeHust, 00001IeHre U KOHKPETU3alliio, abcTparupoBanue u ananoruto. Odydenue anredpe
IperoiaraeT 3HaAUYUTENbHBI 00bEM CaMOCTOSTENbHON AESITETbHOCTH OOYYaIOIIUXCs, MTOATOMY
CaMOCTOSITENIbHOE ~ pEIIeHHe 3a/Jad  eCTECTBEHHbIM  00pa3oM  sBISETCS  peaju3anueit
JEeSTEIbHOCTHOTO MPUHIINIIA O0yYEHUS.

B cTpykType nporpamMmbl yueOHOTO Kypca «Anredpay OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHHMAIOT COJEPKATEIbHO-METOIMYECKNE JUHUU: «YuCna U BBIYMCICHUSA»; «ANredpandeckue
BBIPAXKECHUS»; «YpaBHEHUS M HepaBeHCTBa»; «DyHkuum». Kaxnasd u3 3THX COAEpKATEIbHO -
METOIMYECKUX JUHUI pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3Y4YEHMsI Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasch U B3aUMOJCHCTBYS ¢ JAPYyrUMH €ro JHUHUSAMHU. B Xone u3ydeHus Kypca
00yYaromuMcsi PUXOJUTCS JIOTHUYECKU pacCykKIaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B CBs3M ¢ 3TUM 1Ieecoo0pa3HO BKIIOYUTH B MPOrpPaMMy HEKOTOpPHIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOILIME BCE OCHOBHBIE pa3fieNibl MaTeMaTHUeCcKOro oOpa3oBaHUsl U CHOCOOCTBYIOIINE
OBJIAJICHUIO 00YYaroIIMMUCA OCHOB YHMBEPCAIbHOI'O MAaTEMaTHYECKOro si3bika. TakuM obpazom,
MO>KHO YTBEPKJaTh, YTO CONEPKATEIBHON U CTPYKTYPHOM 0COOEHHOCTBIO Kypca.

«Anrebpa» SBIISETCS €ro MHTErpupoBaHHBIA xapakTtep. Copepikanue nuHuu «YUucna u
BBIYUCIICHUS» CIY>KUT OCHOBOWM JJIsl JaJbHEHIIEro M3y4eHHss MaTeMaTHKH, CIOCOOCTBYET
pa3BUTHIO Yy OOYyYalOMIMXCSI JIOTHYECKOTO MBbIIIICHUs, (OPMHUPOBAHUIO YMEHHUS MOJIb30BAThCSA
QITOPUTMaMH, a TAK)Ke PHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIs1 TOBCEHEBHOM
KU3HU. Pa3BuTHe NOHATHS O 4YUCIE B OCHOBHOW IIKOJIE CBS3aHO C palMOHAIBHBIMH U
UPpPAlMOHATIBHBIMA YHCIaMH, (OPMHUPOBAHHEM MPEJCTaBICHUM O JAEHCTBUTEIHLHOM YHCIIE.
3aBeplIeHre OCBOEHHUS YHCIOBOW JIMHUM OTHECEHO K cTaplieMy 3BeHy oOIiero oOpa3zoBaHUS.
Cognepkanue ABYyX alreOpandecKux JUHUN : «Anredpandeckue BhIpAKEHUS» U «YPaBHEHHS U
HEPaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHMUIO Yy OOYHAIOMIMXCS MaTeMaTHYECKOro arrapara,
HEOOXOIMMOro ISl peUIeHHs 3aJad MaTeMaTHKH, CMEXHBIX MPEIMETOB U IPaKTHKO-
OPUEHTHPOBAaHHBIX 3aJady. B OCHOBHOH mIKoje y4eOHBIH MaTepuan TpyNIUPYETCsl BOKPYT
palMoHaNbHBIX BBIpQXECHUN. AnreOpa IEMOHCTpUPYET 3HAYCHME MAaTEMaTHKH Kak s3bIKa JUis
MOCTPOEHUS MAaTeMaTUYECKUX MOJIEJIEH, OMHMCAHUs MPOIECCOB W SIBJICHUIN peajbHOro Mupa. B
3aJaud 00ydeHusl anredpe BXOIAT Takke JNalbHelee pa3BUTHE aJrOPUTMUYECKOTO MBIILICHUS,
HEO0OXOJUMOr0, B YAaCTHOCTH, JJIsi OCBOCHHS Kypca HWH(OPMATHKH, U OBJaJ€HHE HaBBIKAMH
JIeIYKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBanre CUMBONIBHBIX ()OPM BHOCUT CBOM crienu(PUIecKuit
BKJIaJ] B pa3BUTHE BOOOPaKEHHUS, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.
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Cogepxanue  (QYHKIMOHATHHO-TpAQUUYECKOW  JUMHUM  HAIEIGHO HA  IOJTy4YCHHE
MIKOJIbHUKAMH 3HAHUHM O (QYHKIMSIX KaK BaKHEHIeH MaTeMaTHYeCKOW MOJAENH Ui OMUCAHUS U
WCCJICIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B MpUpojie U obmecTBe. M3ydeHue 3Toro
MaTepuaia CHOCOOCTBYET pa3BUTHIO Yy OOYYAONIMXCS YMEHHUS WCIOJIb30BaTh pPa3IuvYHbIC
BBIPA3UTEIbHBIC CPEICTBA S3bIKA MAaTEMAaTUKH — CIIOBECHBIC, CUMBOJIMYECKHE, TpadudecKue,
BHOCHUT BKJIaJ] B (POPMHPOBAHUE MPEICTABICHUA O POJIM MaTEMAaTUKH B PA3BUTHH ITUBUIN3AINHU 1

KYJbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno yuyeOHOMY TUIaHy B 7—9 Kilaccax u3ydaercsi yueOHbIH Kypc «Anredpay, KOTOpBIi
BKJIIOYAeT CIEIYyIONIMe OCHOBHBIC pa3fenbl cojepkaHus: «YUmcna ¥ BBIYUCICHUNY,
«AnreOpandecKie BRIPAKCHUD», « Y PaBHEHUS U HEPABEHCTBA», « DYHKITUNY.

Ha u3yuenue anre6psl B 7-9 kitaccax OTBOAUTCS 3 Yaca B HEJIEIIO.

T'ox m ki1ace KoandectBo KoauuecTBoO Bcero JacoB 3a
o0y4eHHs 4acoB B HeAeII0 y4eOHBIX HeleIb Y4eOHBIN 1o
7 xnacc 3 34 102
8 Kyacc 3 34 102
9 knacc 3 33 99

Kosan4yecTBo KOHTpPOIBHBIX padoT: 7 kiaacc — 8, 8 knace - 7, 9 kaace — 6.

COJEPKXAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHUA)

7 Knacc
Yucna u BBIYUCIICHHUS.
Panmonaneueie yncna._ /[podbu oObIKHOBEHHBIEC U AECATUYHBIC, IIEPEX0] OT OJAHON (OpPMBI 3aITUCH
npobeit k npyroi. IloHsATHe palMOHATBLHOTO 4YHUCNA, 3alUCh, CPaBHEHUE, YHOPSIOYMBAHUE
paIMOHANBHBIX YuCell. ApupMeTHIeCKUe JEHCTBHS C pallMOHATBLHBIMU YHCIaMH. Perienue 3aga4
U3 peabHOM MPAKTUKU Ha YacTH, Ha poOu. CTerneHb ¢ HaTypadbHbIM MTOKA3aTeIeM: OTpeielieHue,
npeoOpa3oBaHre BEIPAKEHU Ha OCHOBE OIIPEICTICHU S, 3aMTUCh OONBIHX yucell. [IpoleHThI, 3anuch
MIPOLIEHTOB B BUJE ApoOW U OpoOM B BUIE IPOLEHTOB. TpH OCHOBHBIE 3a/layll Ha MPOIEHTHI,
peuieHue 3a1ad U3 peasibHOW NpakTUKU. [IpuMeHeHHne NpHU3HAaKOB IEIMMOCTH, PA3l0KEHHE Ha
MHOKUTEIM HaTypalbHbIX 4uces. PeanbHble 3aBUCHMOCTH, B TOM 4HCJE MpsiMas U oOpaTHas
PONOPLUUOHAIBHOCTH.
AnrebpanuecKue BHIPAKCHUS
IlepeMeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEpEMEHHOM. JlomycTumble 3HayeHUs
nepeMeHHbIX. [IpecTaBienne 3aBUCMOCTH MEXKIYy BEIMYMHAMU B BUE (HOpMyIbl. BeraucneHus
no ¢opmynam. IIpeobpasoBaHre OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO PAaBHBIC BBIPAKEHUS,
npaBWiia MpeoOpa3oBaHUsS CYMM U IPOU3BEACHUM, MpaBUJIa PACKPBITUS CKOOOK M MpPUBEICHUS
IMOJOOHBIX ClIara€MbIX.
CBoMCTBa CTEMEHH C HATYPAIbHBIM MTOKA3aTEIIEM.
OpHouneHbl W MHoOrowieHsl. (CrteneHb MHoOrouieHa. CioKeHHE, BBIUUTAHHME, YMHOXKEHUE
MHOTOWICHOB. DOpMyJIbl COKPALIEHHOTO YMHOXEHUS: KBaJpaT CyYMMbI M KBaJpaT Pa3HOCTH.
®dopMyna pa3HOCTH KBaapaToB. Pa3inokeHre MHOTOYIEHOB HA MHOKUTEIH.
YpaBHeHuUst
YpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBWia MPeoOpa3OBaHUS YpaBHEHUS, PAaBHOCWIBHOCTH
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YPaBHEHUHU.
JIuneliHOE ypaBHEHUE C OJHOM IEPEMEHHOMW, YUCIO KOPHEH JMHEHHOIO YpPaBHEHHUs, PEILICHUE
JUHENHBIX ypaBHeHUM. CocTaBlIeHHE YPaBHEHH 110 YCIOBHIO 3a1a4l. PeleHre TeKCTOBbIX 3a/1a4
C ITIOMOUIBIO YPABHEHHIA.
Jlunelinoe ypaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. CucTema IByX JIMHEHHBIX YpaBHEHUN
¢ IByMsl IepeMeHHbIMU. Perienne cucreM ypaBHeHH criocoOoM mmoacTaHoBKU. [Ipumeps! pemenus
TEKCTOBBIX 33J1a4 C IOMOIIbIO CUCTEM YPABHEHUM.

Koopaunats! u rpadpuku. OyHKIMHA
Koopaunata Toukn Ha npsmoil. UucioBele nmpoMexyTKu. PaccTosiHMe MeXIy AByMs TOYKaMH
KOOPJAMHATHOU IIPSIMOM.
[IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. Abcuucca W OpaMHATa TOYKH Ha
KOOpIMHATHOU T1uIocKocTH. Ilpumepnr rpadukoB, 3amaHHbIX Gopmyiamu. UteHue rpadukoB
peanbHbIX 3aBucHUMoOcTel. [lonstue Gpynknuu. ['papuk dynkuuu. CoiictBa pyHkiuii. JInnelinas
bynkums, e€ rpaduk. 'paduk dynkmun. I'paduueckoe pereHne TUHEHHBIX YpaBHEHUNH U CHCTEM
JIMHEWHBIX ypaBHEHUH.

8 KJacc
Yucna u BBIUUCIICHUS.

KBanparusiii kopenb u3 uncia. [lonsatue 06 uppannoHaibHOM uucie. JecaTHuHbIe TPUOINKEHUS]
uppanuoHaIbHbIX ynces. CBoiicTBa apupMeTHUECKHX KBaJpaTHBIX KOPHEH M MX MPUMEHEHHUE K
peoOpa30BaHUIO YUCIOBBIX BBIPAXKEHHUM U BHIYUCICHUSIM. [leficTBUTENbHBIE YHCTIA.
CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.

AnreGpanyeckue BbIpaXeHUs.
KBanpaTHslii TpEéXuiieH; pa3iioKeHHE KBaIpaTHOIO TPEXUJIEHA HA MHOXKUTEIH.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anreOpanyeckoi apoOu. CrokeHue, BHIYUTAHHE,
YMHOXXEHUE, IeJICHNE anredpanueckux apooeii. ParimonanbHble BRIpaKEHHS M UX IPeoOpa3oBaHHUe.
YpaBHEHMS 1 HEPABEHCTBA
KBaapatHoe ypaBHeHwue, hopmysia KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUMN, CBOJSIIMXCA K JUHEHHBIM WM KBaJpaTHbIM. lIpocreiinmme apoOHO-parimoHaIbHBIC

YpaBHEHUS.
['paduaeckast mHTEpIpETALINS YPABHEHUN C IBYMsI IEPEMEHHBIMU U CHCTEM JIMHEWHBIX YpaBHEHUN
C IByMs IHiepeMeHHbIMM. IIpumMmephl pelleHuss CHCTEM HENMHEWHBIX YpPAaBHEHUH C JBYyMs
NIEPEMEHHBIMH.
Pemienne TeKCTOBBIX 33124 aJIreOpanyeckKiuM CrocoOoM.
Uucnossle HEpaBEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ OHON mepeMeHHOW. PaBHOCMIIBHOCTH
HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OAHON mepemMeHHONW. CHCTEMBI JTUHEHMHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM!.

DyYHKIUU.
[Tonstne ¢pynkuuu. O6IaCTh ONMPEEICHUS U MHOKECTBO 3HaueHnH (yHKIH. CriocoOb! 3a1aHus
bynkumid. 'paduk dynkuun. Utenue cBoiictB QyHkiuu mno e€ rpaduky. [Ipumepst rpadukon
(GYHKINH, OTPaKaAIOUNX PeabHbIE IPOIIECCHI.
@OyHKLIMH, OMUCHIBAIONINE NMPSAMYI0O M OOpaTHYIO MPOMOPLUOHATIbHbIE 3aBHCHMOCTH, ux
rpapuxu. Pynxmuu  y = x°, y = x°. [padudeckoe pelieHue ypaBHEHHH U cHCTEM
YPaBHEHUH.

9 kJ1acc
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Yucna v BBIYKCICHUS.
HelictButenbHble uucna. PalmoHalbHbIE YKCIA, HUppAlMOHAIbHBIE YHCIA, KOHEYHBIE U
OeCKOHEUHBIE JeCATHYHBIE APOoOH. MHOXKECTBO JAEHCTBUTEIBHBIX YHCEN; JCHCTBUTENbHbIC YHCIIA
KaK OecCKOHEYHbIE AeCATUYHbIE poou. B3auMHO 0HO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM
JICUCTBUTENIHBIX YHCENT W KOOpJIUHATHOM mipsiMol. CpaBHEHUE JEHWCTBUTEIBHBIX YHUCET,
apudmeTnyecKkue AeUCTBUS C ACHCTBUTEIbHBIMU YHCIAMHU.
W3mepenusi, npuOInKeHHsl, OLICHKH.
Pasmepsl OOBEKTOB OKpYXKAIOIIETO MHpA, JUIMTEIBHOCTH IPOILECCOB B OKPYXKAIOIIEM MHpE.
[TpubnmxEHHoe 3HaYeHNE BEIMYMHBI, TOYHOCTH puOnmxenus. Okpyrienue uncen. [Ipukuaka u
OLICHKA Pe3yJIbTaTOB BBIUMCIICHUH.
YpaBHEHHS U HEPABEHCTBA.
VYpaBHeHust ¢ ogHON mepeMeHHoW. JIuHeliHoe ypaBHeHuE. PelieHne ypaBHEHUN, CBOIAIIMXCS K
nuHeHbIM. KBaapatHoe ypaBHeHUe. PellleHHe ypaBHEHUH, CBOISIIMXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHuwe. [Ipumepbl pelieHHs ypaBHEHMH TPETbe W YETBEPTOU CTENEHEM
pa3nokeHueM Ha MHOXKHUTENH. Pemienue n1poOHO-paliioHaIbHbIX YpaBHEHHH. Pemenne TeKcToBbIX
3aja4 anredpanyeckuM MeTo oM. CHCTeMbl ypaBHEHUH. Y paBHEHHE ¢ ABYMsI IEPEMEHHBIMU U €T0
rpaduk. Penenne cucteM IByX JMHEHHBIX YpaBHEHHH C ABYMS IepeMeHHBbIMU. Pemienue cucrem
JIBYX ypaBHEHHH, OJHO M3 KOTOpBIX JHMHEWHOE, a JApyroe — BTOpoW cremeHH. I 'paduueckas
MHTEPIIPETAlUSl CUCTEMBl YpPAaBHEHUM C JByMs IEpEMEHHBIMU. PellleHne TEKCTOBBIX 3anay
areOpanyecKuM CrocoOOM.
Hepagencraa.
UucnoBble HEPABEHCTBA M UX CBOWCTBA. PellleHnEe JTMHEMHBIX HEPABEHCTB C OJAHON MEPEMEHHOI.
Pemienue cucteM JMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas uHTEpIpeTaIlMsl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI IIEPEMEHHBIMHU.
DOyHKIMH
Kanparuunas pynkuus, e€ rpaduk u cBoiictsa. [Tapabona, KoOpAHMHATH BEPIIMHBI TapaboIIbl, OCh
cummeTpuu napabonsl. ['paduku  ¢pynkuumit: y =kx, y=kx+b. UucnoBble nocien0BaTeIbHOCTH.
Onpenenenne W crmocoObl 3alaHds YHUCIOBBIX TMOcienoBarenbHOCTel. [loHsATHE YMCIOBOM
MOCJIEIOBATEILHOCTH. 3aJaHue TTOCIIeI0BATEILHOCTH PEKYPPEHTHOM hopMysioi i GopMysIon n-ro
YJIeHA.
Apudmernueckas U reOMeTpUYecKas IpOrpeccuu.
Apudmerndeckas u reomerpudeckas nporpeccuud. Dopmynbl n-ro wieHa apupMeTHYECKON U
reOMETPUYECKOM MPOTrPecCcHii, CyMMBI NEPBBIX N WieHOB. M300pakeHre WieHOB apu(pMEeTHIECKOI
U TEOMETPUYECKOM MPOrpeccuii TOYKAMM HAa KOOPAMHATHOW IUJIOCKOCTH. JIMHEHHBIA U
AKCIOHEHIMATIBHBINA pOCT. CII0KHbBIE POLIEHTHI.

IJIAHUPYEMBIE TPEIMETHBIE PE3YJBTATBI OCBOEHUSI PABOUYEM
ITPOI'PAMMBI (IIO T'OAAM OBYYEHMUA)

OcBoenne yd4eOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO O0IIero 0oOpa3oBaHUS MOIKHO
o0ecreunBaTh JOCTIIKEHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB:
7 Knacc
Yucna 1 BBIUUCIICHUS.
BrimonHaATe, coyeTras yCTHbIE M TMHCbMEHHBIE MPUEMBI, apudMeTndecKkue IeHCTBUS C
palMOHATILHBIMU YHCIIAMHU.
Haxoauth 3HaueHus: YMCIOBBIX BBIPAKEHUN; TPUMEHATh pa3HO- 00pa3HbIe CIIOCOOBI U MPUEMBI
BBIUMCJICHHSI 3HAYCHHWH JPOOHBIX BBIPAKEHUH, CONEPKAIINX OOBIKHOBEHHBIE U JCCSITHUYHBIC
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IpoOH.
[TepexoauTh OT 0OTHOM (HOPMBI 3aIMUCH YUCEN K IPYToi (TpeoOpa3oBhIBATh JECATUYHYIO TpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO
IpoOBb).
CpaBHHMBATh U yHOPSAA0UYMUBATH PALIMOHATIBHBIE YHCTIA.
OKpyrasiTh 4ncla.
BbINONHATE NPUKUAKY M OLEHKY pe3y/ibTara BBIUMCICHHWH, OLIEHKY 3HA4EHMHM YHCIIOBBIX
BBIPAXKEHHUI.
BBITTOMHATE ACUCTBUSA CO CTENIEHSIMU C HATYypPaJIbHBIMU MOKA3aTEISAMH.
[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHHE HA MHOXKUTEIN HATYpPaIbHbIX YHCEIL.
Pemare nNpakTUKO-OpMEHTHPOBAHHBIE 3a/adyM, CBA3aHHBIE C OTHOILIEHUEM  BEJIMYUH,
IPONOPLUOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMHU; HHTEPIPETUPOBAT PE3YJIbTAThl PELLIEHUS 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.
Anrebpanueckue BhIpaKeHHUS.
Hcnonp3oBarh anreOpanvyeckyto TEPMHHOJOTHIO M CHUMBOJIMKY, MPUMEHATh €€ B Ipolecce
OCBOCHHS yUeOHOTO MaTepHaa.
HaxonuTe 3HaueHust OyKBEHHBIX BBIPKEHUH MPH 3aJaHHBIX 3HAYCHUSAX MTEPEMEHHBIX.
BommonuaTe npeoOpa3zoBaHUsl II€JIOTO BBIPAKEHHUS B MHOTOWIEH TNPUBEACHHEM IMOJ00HBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.
BBINONIHATE YMHOXEHHE OHOWIEHA HA MHOTOWIEH U MHOI'OWIEHA HA MHOTOWIEH, IPUMEHSATH
dbopMyIbI KBaApaTa CyMMBI M KBaJIpaTa pa3HOCTH.
OcCy1ecTBISTh Pa3iokKeHHe MHOTOUJICHOB Ha MHOXKUTEIHM C IOMOIIBIO BBIHECEHUS 332 CKOOKH
O0IIero MHOXUTENS, TPYNIUPOBKH CIIATaeMbIX, TMPUMEHEHUS (OPMYT COKPAIIEHHOTO
YMHOKECHHUS.
[IpumensTh npeoOpa3oBaHUsI MHOTOYICHOB IS PEUICHUS Pa3lIUYHBIX 3a]a4 W3 MaTEeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEabHON IIPAKTUKHU.
Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypaJbHBIMU TIOKa3aTESIMU IS TpeoOpa3oBaHUS
BBIPAXKEHHUI.
YpaBHEHUS 1 HEPaBEHCTBA.
Pewiats iMHEHBIE YpAaBHEHUS ¢ OJHOW IEPEMEHHOM, IPUMEHSS IIPABIIIA IIEPEXOAA OT UCXOJHOTO
YPaBHEHHUS K paBHOCUJIbHOMY eMy. I[IpoBepsTh, SIBIISIETCA 1M YMCIIO KOPHEM YPaBHEHUS.
[TpumensTh rpaduueckre METOIbI IPHU PEIICHUH TUHEHHBIX YPAaBHEHUN U UX CUCTEM.
[MonGupaTts mpuMepsl Map YHUCeN, SBISIOLUIMXCS pEIIeHHEeM JHHEWHOTOo ypaBHEHHS C JBYMS
NIEPEMEHHBIMM.
Ctpouth B KOOPAMHATHOH IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C JABYMsI EPEMEHHBIMH;
HOJIB3YSICh TPaUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.
Pemath cuctembl ABYX JIMHEHHBIX YpaBHEHUI ¢ ABYMS IIEPEMEHHBIMH, B TOM YHCIIe TpaduIecKH.
CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIOBHIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MOJIYUYEHHBIN PE3yJIbTaT.
Koopaunats! u rpapuku. OyHKIUU.
N300pakath Ha KOOPJIWHATHOW MPSMOM TOYKH, COOTBETCTBYIOUIHE 3aJaHHBIM KOOpIMHATaM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3alIMChIBATh YUCIOBbIE IPOMEXYTKH Ha alre0panyeckoM s3bIKe.
OTmeyaTh B KOOPJMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpJIWHATaM; CTPOUTH I'paduKu
JUHEWHBIX (PYHKITUI.
OnuceiBaTh C MOMOIIBI0 (YHKIMI H3BECTHHIE 3aBHCHUMOCTH MEXAY BEJIMYMHAMH: CKOPOCTH,
BpEMsi, PaCCTOSIHUE; [IeHa, KOJINYECTBO, CTOMMOCTh; TPOU3BOIUTEIBHOCTh, BpeMsl, 00bEM pabOTHI.
HaxonuTe 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.
[Torumate rpaduueckuii croco0 TPEACTABICHUS W aHaiu3a WHOOpMAIMU; H3BIEKATh M
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UHTEPIPETHPOBATH UHPOPMAIIUIO U3 TPaQUKOB peaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

8 xmacc
Yucna 1 BEIUUCIIEHUS.

Hcnonb3oBaTh HavadbHBIC MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YUCEI IJIsl CPAaBHEHUS,
OKPYTJICHUS U BBIYHCIICHHUH;, U300paKaTh JNCUCTBUTEIBHBIC YHCIAa TOYKAMHA HAa KOOPJIWHATHOMN
IPSIMOMA.

[IpumeHsATh MOHATHE apU(YMETHUECKOTO KBAJIPATHOTO KOPHS; HAXOJIWUTh KBaJpaTHBIE KOPHH,
UCTIONB3YSl TPU HEOOXOTUMOCTH KalbKyJSATOp; BBINOJHATH MPeoOpa3OBaHUSI BBIPAKEHUH,
coJIepXKaluX KBaJapaTHbIe KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3anucu OOJBIIMX M MAJBIX YHCEN C MOMOIIBIO ASCITHYHBIX ApoOei U cTeneHei
gucna 10.

Anrebpanyeckue BhIpaKeHHUS.

[TprMEHSITh MMOHATHE CTEICHU C IEIBIM MTOKA3aTeIeM, BBIIOIHSITH MPEOOPa30BaHMSI BRIPAKEHUH,
COJICPIKAIINX CTCTIICHH C IEJIBIM TTOKA3aTeJIeM.

BBITIONHATE TOKIECTBEHHBIE MPeoOpa3oBaHUsl PAllMOHATBHBIX BBIPAKCHHUN HA OCHOBE TPaBUI
NEHCTBUI HAJl MHOTOWICHAMH U aJIreOpandecKuMH IpOOsSMHU.

PackiapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOXKHUTEITH.

[IpumensaTh TpeoOpazoBaHUsl BBIPAKEHUH I PEIICHUs Pa3IMYHbIX 3a/ad M3 MaTeMaTHKH,
CMEKHBIX MTPEIMETOB, U3 PEaTbHON IPAKTHKH.

YpaBHEHUsI U HEPaBEHCTBA.

Pemate nuHelHbIE, KBapaTHbIE YPAaBHEHUS U PALlMOHAIBHBIE YPABHEHUS, CBOAAIIMECS K HUM,
CUCTEMBI IBYX YPaBHEHHI C JBYyMsI IEPEMEHHBIMHU.
[IpoBoauTH, MPOCTEHUINME HCCIECIOBAHMS YPABHEHUNM U CHUCTEM YPaBHEHUH, B TOM 4YHUCIE C
IpUMEHEHHEM rpaduuecKuX NpeCTaBIeHU (YCTaHABINBATh, UMEET JIU YPaBHEHUE UITH CHCTEMA
YPaBHEHUH pELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).
[TepexoauTh OT caOBeCHOW (HOPMYJIHUPOBKHU 3a7aud K €€ anreOpandecKord MOJEIH C MTOMOIIBIO
COCTABJICHUS] YPAaBHEHUs WJIA CHUCTEMBl YPAaBHEHMI, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1a4 MOJTYYEHHBIN pe3yJIbTar.
[IpumeHATh CBONMCTBAa YHMCIOBBIX HEPABEHCTB [UIsl CPaBHEHUS, OLIEHKM; pEIlaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM IMEPEeMEHHOW M HX CHCTEMBI; JaBaTh IpaUUecKyl0 HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CHCTEMbI HEPABEHCTB.

OyHKIHH.
[Tonumath U WCIOJIB30BAaTh (PYHKIMOHAIBHBIE MOHATUS U S3bIK (TEPMHHBI, CHMBOJHUYECKHE
0003Ha4YeHHUs1); ONPENesITh 3HaUeHHE (PYHKIMU 110 3HAYEHUIO apryMeHTa; OlpeessaTh CBOMCTBa
byHkmn 1o e€ rpaduky.
CrtpouTts rpaduku dIeMEHTApHBIX (YHKIMA BUJIa; OMUCHIBATH CBOWCTBA YHCIIOBON (DYHKITUH
1o e€ rpauky.

9 knacc

Yucna u BBIYUCIICHHUS.
CpaBHUBATh U yHOPSAI0UYUBATH PALIMOHATBHBIE U UPPALlMOHAIbHBIC YUCIIA.
Bommonusate apudmernueckue ACHCTBHUS C palMOHAIBHBIMM YHCIAMH, COYeTash YCTHBIE H
MACbMEHHBIE TPUEMBI, BBITTOIHATH BEIUUCIECHUS C HPPALMOHAIBHBIMU YUCIIAMH.
Haxoauth 3HaueHus creneHeld ¢ LEIbIMH MOKa3aTeasiMAd U KOpPHEW; BBIYUCISTH 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM.
OKpyriiATh JEHCTBUTEIBHBIE YHCIIA, BBINOJIHATH MPUKUIKY pe3yjbTaTa BBIYMCICHHM, OLICHKY
YHCJIOBBIX BBIPAKEHUM.

VYpaBHEHUSI 1 HEPaBEHCTBA.
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Pemate nuHeliHBIE U KBaJpaTHBIE YPABHEHUS, YPaBHEHHUs, CBOJAIIMECS K HUM, MpocTeiine
JIpOOHO-pallMOHAIIbHBIE YPABHEHUS.
Pemate cucteMbl OBYX JIMHEHHBIX YPaBHEHUH C JOBYMs IEPEMEHHBIMH U CHCTEMBI IBYX
YpaBHEHHI, B KOTOPBIX OHO YPaBHEHUE HE SBISIETCS JINHEHHBIM.
Pemiate TekcTOBBIE 3a7jauu aIredpanuyecKuM CrocoOOM € MOMOILBIO COCTABIICHUS YPAaBHEHMSI WU
CUCTEMBI IBYX YPaBHEHHH C JBYyMsI IEPEMEHHBIMHU.
[IpoBoauTH MPOCTEMUINME HUCCIECIOBAHMS YPABHEHUNM U CHUCTEM YpPaBHEHUH, B TOM YHUCIE C
IPUMEHEHHEM IrpauuecKX MpeIcTaBIeHUH (YCTaHaBIMBaTh, UMEET JIM YpaBHEHUE UITH CUCTEMA
YPaBHEHUH pEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIP.).
Pemiate nuHeiiHbIe HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA; N300paXkaTh pEIIEHHE HEPABEHCTB
Ha YMCJIOBOM MPSAMOM, 3aIMChIBATh PELICHUE C IOMOLIbIO CUMBOJIOB.
Pemats cuctemsl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOILIME KBaJIpaTHOE
HEPaBEHCTBO; M300pa)kaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOM INpPSIMOM, 3alUCBIBATh
peLIeHNE C TOMOIIBI0 CUMBOJIOB.
Hcnonb30BaTh HEpaBEHCTBA IPU PELICHUH Pa3IMYHBIX 3a]1a4.

DyYHKIUH.
Pacno3naBate (QyHKUMH H3Y4eHHBIX BHJOB. IlOKa3bIBaTh CXEMaTHUECKH pACIONOKEHUE Ha
KOOPJIMHATHOM TIJIOCKOCTH TpadukoB GpyHKImA Buaa: y = kx, y =kx + b, y =k, y
=ax?>+bx + ¢, y =x%, y = X B 3aBUCHMOCTH OT 3Ha4YeHMH K03((DHUIINEHTOB; OMMCHIBATH CBOHCTBA
(byHKUIHHA.
CrpouTth 1 U300paxaTh CXeMaTHUECKU T'paQUKU KBaApaTUUHBIX (YHKLMH, OUCHIBATh CBOMCTBA
KBaJAPaTUYHBIX (PYHKIUH 10 UX Tpadukam.
Pacno3naBare KBagpaTHUHYIO (QYHKLIUIO 1O (opMmylie, MPUBOIUTH MPUMEPHI KBAaIPATUUHBIX
(GYHKUMN U3 pealbHOM KHU3HH, PU3UKU, TEOMETPHUU.

Apudmernueckas 1 reoMeTpUIECcKast IpOrpecCuu.

Pacnio3naBath apudmMernyeckyro M T€OMETPUUYECKYI0 MPOTPECCHHM MpPH pPa3HbIX CHOco0ax
3aaHusl.

BbBINOAHATE BBIUMCIEHUS C HCIOJB30BaHHEM (opMyl n-ro wieHa apupMeTHYecKon u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxarh 4ieHbl MOCIeI0BAaTEIbHOCTH TOUKaMH Ha KOOPIUHATHON TIIOCKOCTH.

Pemate 3amauM, CBA3aHHbBIE C YMCIOBBIMU IIOCJICAOBATENBLHOCTSIMH, B TOM YHWCIIE 3a/aud W3
peaabHOM XU3HU (C UCTIONB30BaHUEM KATIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHI).
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TEMATHYECKOE INTAHUPOBAHHUE
7 kaacce (102 4)

Ha3Banue pasaena

Ne
(TeMbI) OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS.
n/n OcHOBHOe coep:KaHue.
Kypca (44cj10 4acoB)
1 Yucna ¥ BBIUUCIECHUS [Tonsitue panuonanpHOTO 4mciaa. | CucremMaru3upoBaTh W oOoramarbh 3HaHUS OO0 OOBIKHOBEHHBIX W

Panmonanbabie yuciaa

(24 )

Apudmernueckue JACUCTBUS  C
paloHaIbHBIMU YHCIIaMHU.
CpaBHenue, YHOpSIOYMBAaHUE
paloHaIbHBIX YUCEIL.

Crenenb C HaTypaJIbHbIM
MOKa3aTeseM.

Pemrenne oOCHOBHBIX 3ajad Ha
npoOu, TIPOLEHTHl W3 pPEaTbHOU
MPAKTUKH.

[Ipusznaku JICITUMOCTH,
pa3joXKeHusT Ha  MHOXXHUTEIH
HaTypaJlbHbBIX YUCEIL.

Peanbuble 3aBucumoctu. lIpsmas
" oOpaTHas
IIPONOPLIMOHAIBHOCTH.

JECSITHYHBIX APOOSX.

CpaBHuBaTh M yHOpSAAOYMBATH JpoOHM, MpeoOpa3oBbIBas MpU
HEOOXOIMMOCTH  JEeCATUYHbIE  ApoOM B OOBIKHOBEHHBIE,
OOBIKHOBEHHbIE B JIECATUYHbIC, B YACTHOCTH B OECKOHEUHYIO
JECSITHYHYTO IPOOB.

[IpumensaTh pa3sHOOOpazHble CHOCOOBI M TPUEMBI  BBIUMCICHUS
3HAUEHUHN JPOOHBIX BBIPAKEHUH, COAEPKAMUX OOBIKHOBEHHBIC U
NeCSITUUHBIE JpOoOH: 3aMEHATHh IMPH HEOOXOIUMOCTU ACCITUYHYIO
IpoOb OOBIKHOBEHHOH M OOBIKHOBEHHYIO JIECSITUYHOH, MPHUBOAMUTH
BeIpakeHHE K (opme, Hambosee yaAOOHOW I BBIYUCICHUH,
peoOpa3oBhIBaTh IPOOHBIC BBIPAKCHHSI HA YMHOXKEHUE W JCIICHUE
NECSITUUHBIX ApoOel K NeHCTBUAM C LeJIbIMU YHCIIaMHU.

[IpuBomuTh uHcIOBBIE UM OyKBEHHBIE TMPUMEPHI CTEMEHU C
HaTypaJbHBIM ITOKa3aTesieM, 0ObACHSS 3HAYEHUSI OCHOBAHUSI CTEIIEHU
U TOKa3aTells CTETeH!, HaXOJUTh 3HAUEHUs CTereHel Buaa an (a —
m000€ pallMOHATILHOE YHUCII0, N — HATYPaTbHOE YHCIIO).

[ToHMMAaTh CMBICT 3aMKUCH OOJBIIUX YUCEN C TOMOIIBIO IECATUIHBIX
npo0eit u crenenet uyncia 10, MpUMEHATh UX B peajbHbIX CUTYyaIUsIX.
[IpuMeHsITh TPU3HAKU JETUMOCTH, DPA3JIOKCHHS HA MHOXHUTEIU
HaTypaJlbHbBIX YUCEIL.

Pemarp 3amaun Ha 4acTH, MPOIIEHTHI, IPOMOPIIUU, HA HAXOXKICHUE
apobu (TpOlLIeHTa) OT BEIMYMHBI W BEIMYMHBI 1O €€ apoowm
(mpoueHTy), ApoOu (IIPOIEHTA), KOTOPBIH COCTAaBIISET O/HA BETUYHNHA
ot apyroi. [IpuBoauTts, pa3dbupaTh, OLEHUBAThH Pa3INnYHbIC PELICHMUS,
3alHCH PEIICHU TeKCTOBBIX 3a/1a4.

PacrioznaBath M OOBSCHSATH, ONMUPASICh HA OMpPEIEICHUS, MPIMO
MPOMOPIMOHANIEHEIE U 00paTHO MPOMOPIIMOHAIBLHBIC 3aBHCHMOCTH
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MEX/ly BEIMYMHAMU; MPUBOJIUTH INPUMEPBI 3TUX 3aBUCUMOCTEH W3
pealbHOTO MHpa, U3 APYTUX Y4eOHBIX TPEIMETOB.

Pemate mpakTUKO-OPUEHTHUPOBAHHBIEC 3a/la4i Ha JpoOU, MPOLEHTHI,
PSIMYIO ¥ 00paTHYIO MPONOPLHOHAIBHOCTH, IPOMIOPLIHH.

Anrebpanueckue bykBeHHbIE BbIpakeHus. | OBnagers anreOpanyeckod TEPMUHOJOTMEH W CHUMBOJHKOH,

BBIPAKCHUS IlepemeHHBIE. JlonmycTumble | IPUMEHSTH €€ B IIPOLIECCE OCBOEHUS yUEeOHOro MaTepuaia.

(26 u) 3HA4YCHUS nepeMeHHbIX. | HaxonuTh 3HayeHHs OyKBEHHBIX BBIPRKEHUI MpH  3aJaHHBIX
DOopMyJIBL. IIpeoOpa3oBanue | 3HaUYE€HUSX OYKB; BBIIOIHATH BBIYMCICHUS IO (hOpMYyJTIaM.
OYKBEHHBIX BbIpa)Ke€HUH, | BBIMOIHATE MpeoOpa3oBaHUsl IEJIOTO0 BBIPAKEHUS B MHOTOUWICH
packpbiTHe CKOOOK M NPUBEAECHUE | MPUBEAECHUEM IOJOOHBIX  CJAaraeéMbIX, PACKpPbBITUEM CKOOOK.
MOJTOOHBIX CaraeMblIX. BbINOMHATE YMHOXKEHHE OIHOYJIEHA HA MHOTOYJIEH M MHOTOWJIEHA Ha
CaoilicTBa CTCIICHH C | MHOTOYJIEH, NPUMEHATHh (OpMyJbl KBaapaTa CyMMbl U KBajpaTa
HaTypaJlbHBIM [IOKa3aTelIeM. | Pa3HOCTH.
MHOro4seHBI. Cnoxenne, | OCyniecTBIIATE Pa3JIOKECHHE MHOTOWICHOB HA MHOMKHTENIHM ITyTEM
BBIUHUTAHUE, YMHO)XEHHUE | BBIHECEHHUS 32 CKOOKM OOIIEro MHOXXHUTENS, IPUMEHEHUsT (POPMYIIBI
MHOTOYJICHOB. @®opMyJibl | pa3HOCTH KBaApPaTOB, OPMYJI COKPAIIEHHOIO YMHOKEHHUS.
COKpalIEHHOIO yMHOXeHus. | [IpuMeHaTs npeodpazoBaHre MHOTOUJICHOB JUISI PELICHUS PAa3THYHBIX
Pa3snokeHne MHOTOWIEHOB Ha | 3a/1a4 U3 MATEMAaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOU TPAKTUKH.
MHOXKUTEIHN 3HAKOMMTHCSI C UCTOPUEHN pPa3BUTHsI MAaTEMATHKHU.

YpaBHeHust VYpaBHeHue, npaBwia | Pemare JMHEHHOE ypaBHEHHWE C OJHOM IMEPEMEHHOW, MPUMEHSS

U HepaBeHCTBa (22 u) npeoOpa3oBaHus ypaBHEHUs, | MPaBWIA IIEPEXo[a OT UCXOMHOIO YPABHEHUS K PABHOCUIBHOMY €MY

PaBHOCHIIBHOCTb YPAaBHEHHUM.
JIuHeliHOEe ypaBHEHHE C OIHOU
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHeHuU. Pemenue 3amau ¢
MMOMOUIBIO YPABHEHHI.

JIuHeliHOEe ypaBHEHHME C JBYyMs
IEPEMEHHBIMM U €ro rpaduxk.

Cucrema IBYyX JIMHEWHBIX
YpaBHEHUI c JIBYMsI
NEPpCMCHHBIMHU. Pemmenue cucrem
ypaBHEHUM crocooom
MOJICTAHOBKHU u criocooom
CJIOKECHHUSI

6osee npocroro Buaa. [IpoBepsTh, ABISETCS M KOHKPETHOE YHCIIO
KOPHEM YpaBHEHUS.

[TonGupath mpuMepsl ap YKCe, SBISIOMIUXCS PeIICHUEM JIMHEHHOTO
YpaBHEHHsI € JByMs mnepeMeHHbIMU. CTpoUTh B KOOpPAMHATHOMN
IJIOCKOCTH IpaUK JTMHEWHOTO ypaBHEHHUS C ABYMS NEPEMEHHBIMU;
MOJIB3YSICh IPpauKOM, IPUBOAUTH IPUMEPHI PELICHNUS YPAaBHEHHUS.
Haxonute penienue cuctembl ABYX JIMHEHHBIX YPaBHEHUH C JBYMsI
NEPpCMCHHBIMHU.

CocTaBnaTh M pemiatb ypaBHEHHE WM CHUCTEMY YpaBHEHHH IO
YCJIOBUIO 3aa9U, UHTCPIPCTUPOBATL B COOTBETCTBUU C KOHTCKCTOM
3aJla4yM MOJYYEeHHBIN pe3yibTar
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4 Koopaunats! u Koopaunata Touku Ha mpsimoil. | M300paxaTe Ha KOOPIMHATHOM NMPSMON TOYKH, COOTBETCTBYIOIIHE
rpapuku. Oynkuun (18 Yucnosele NPOMEXKYTKH. | 3aJaHHBIM KOOpJIUHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI; 3aIIUCHIBATh UX
q) Paccrosiaue MEXIY JIBYMs | Ha anreOpanvecKkoM s3bIKE.

TOYKaMU KOOPAMHATHOW MNpAMoOM. | OTMedaTh B KOOPAWMHATHOW IUIOCKOCTH TOYKH MO 3aJaHHBIM

[IpssmoyronbHas chUcTeMa | KOOpIMHATaM; CTPOUTh Tpa(uKH HECIOXKHBIX 3aBUCHUMOCTEH,

KOOpAMHAT Ha IUIOCKOCTH. | 3alaHHBIX (OpPMyJIaMH, B TOM YHUCIE C IOMOLIBIO IH(PPOBBIX

[Tpumepsl TpadukoB, 3amaHHBIX | JaOOPATOPHIA.

¢dopmynamu. UYtenue rpaduxos | [IpumeHsATS, U3y4aTh IPEUMYIIECTBA, UHTEPIPETUPOBATH

peaJIbHBIX 3aBUCUMOCTEN. rpaduuecKuii crocod MpeaCcTaBICHHUs W aHajdh3a pa3zHooOpa3zHOU

[Tonstue  dynkuuu.  ['paduk | xu3HEeHHON MHDOPMAITIH.

¢yukuun. CoiictBa (yHkimil. | OcBauBarh MOHATHE (YHKIHMH, OBIAAEBAaTh (YHKIIMOHAIBLHOU

Jlunetinas ¢ynkinusa. [locTpoeHue | TEPMHHOIOTHUEH.

rpaduka JMHEHHON QyHKIIUH. Pacnio3naBate nuHelHy0 ¢yHkuuioo y = kx + b, onmceiBath eé
CBOMCTBa B 3aBUCUMOCTH OT 3HaueHUM kodddurumerTos k u b.
Crpoutp rpaduku JUHEHHON (QyHKIUH, (YHKLIUU.
Hcnonb3oBate IUGpPOBBIE PECYpChl Uil MOCTPOEHHs IpaduKoB
(GyHKUMH ¥ U3ydeHUs UX CBOMCTB. [IpMBOIUTH mpUMEpPHI TUHEWHBIX
3aBUCUMOCTEH B peabHbIX IPOIECcCaX U SIBICHUSIX.

5 IToBTOpeHune u [ToBTOpEHUE OCHOBHBIX MOHATHI 1 | BbIOMpaTh, NPUMEHATH OICHMBATH CIIOCOOBI CpPaBHEHHS YHCEN,
o6o6menwue (124) METOJOB  Kypca 7  KJacca, | BBIUMCICHUHN, TpeoOpa30BaHUM BRIPAKEHUH, PEIICHUS YPaBHEHUH.

000011IeHNe 3HAHU I OcyiiecTBiATh CaMOKOHTPOJIb BBIMOJHAEMBIX JEUCTBUH H
CaMOTIPOBEPKY  pe3yJibTaTa  BBIYUCICHUH,  IpeoOpa3OBaHUM,
IIOCTPOCHHUH.
Pemate 3amaun U3 peanbHOHN JKU3HU, NPUMEHATh MaTeMaTHYECKUE
3HAHUA JUIsl pEIICHUs 3a/1a4 U3 IPYTUX MIPEIMETOB.
Pemate TekcTOBBIE 3aJaud, CpaBHUBAaTh, BBIOMpATh CIIOCOOBI
pelIeHus 3a1a4H.

8 kaacce (102 v)

|N9

| Ha3zBanue pasaena

OcHoBHbBIE BH/BI 1eSITeJILHOCTH 00y4al0IMXCH.
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n/n

(TeMbI)
Kypca (4McJ10 YacoB)

OcHoBHOe cogepskanue.

1 Uucna ¥ BEIYUCIICHUS. KBagparuslii kopeHp n3 uucna. | PopMynMpoBaTh ONpPEAEICHUE KBAaIpaTHOIO KOPHA U3 4YHUCIA,
KBanpaTtHble KOpHU [Tonstne 00 wWppanUoOHAILHOM | apU(PMETHUYECKOTO KBAJPAaTHOTO KOPHSI.
(14 9) YHCIIE. Hecstuunbie | [IpuMeHsATh omepanuio W3BICYEHUs KBAaJAPATHOIO KOpPHS M3 4YHCIA,
IpUOINKEHUS UCTIONB3Ys IPU HEOOXOTUMOCTH KaJIbKYJISATOP.
MppaLMOHATIBHBIX yrcen. | OuLeHMBAaTh KBaJApAaTHBIC KOPHU LEIBIMA YUCIAMH M ACCATHUYHBIMU
JleiicTBUTENIbHBIC ypcna. | APOOAMH.
CpaBuenne  jaedcrBurenbHbix | CpaBHHMBATL W yNOPSIOYMBATL PAalMOHAILHBIE M HPPALMOHAIbHBIC
YHCEeII. ApupmeTnyeckuii | YUCIA, 3aIMCAHHBIE C IIOMOILLIO KBAJPAaTHBIX KOPHEW.
KBaJ[paTHBINA KOPCHb. Wccnenosarh ypaBHEHHE X° = d, HAXOAUTh TOUHbIE ¥ NPUOIMKEHHBIE
VpaBHenue Bujga x° =a. | KOpHH IpH a > 0.
CaolicTBa apumeTnueckux | VIccienoBaTh CBOWCTBA KBAIPATHBIX KOPHEH, MPOBOIS YHUCIOBBIC
KBaJPaTHBIX KOpHei. | 9KCIIEPHUMEHTHI C HCIOJIB30BAHUEM KaJIbKYISATOPa (KOMIIBIOTEPA).
I[IpeoGpaszoBanue YUCITOBBIX Jloka3piBaTh CBOWCTBA apU(PMETHYECKUX KBAJPATHBIX KOPHEH;
Bblpa)KeHHﬁ, coaepIKaIux MMPUMCHATH UX JJIA HpCO6p330BaHI/I5[ BI)Ipa)KCHI/II\/'I.
KBaJpaTHbIE KOPHU BoimonsaTe npeoOpa3oBaHus BBIpAXKEHUH, COJEpkKaIUX KBaJpaTHbIE
KOpHHU. BbIpaxkaTb nepeMeHHble U3 T'€OMETPUUYECKUX M (U3NYECKUX
dbopmyi.
BoluncnsaTe 3HauU€HUs BBIPAKEHUHM, COJEPKAlIMX KBAJpaTHbIE KOPHHU,
UCTIONB3YS IPU HEOOXOTUMOCTH KaJIbKYJISATOP.
Hcnonp30Bath B XOA€ pELICHUS 3a4a4 3JIEMEHTAPHBIEC IIPEACTABICHMUS,
CBSI3aHHBIC C MPUOIMKEHHBIMUA 3HAYCHUSIMHU BEJTUYMH.
3HAKOMUTHCS C UCTOPUEN pa3BUTHsI MaTEMAaTHKHU.
2 Hucna v BBIYUCIICHHUS.

CreneHp C  LEIBIM
oxasareyieM

(8 1)

CreneHs ¢ LENLIM OKa3aTEIEM.
CranpmapTHass 3amuch YHCIA.

Pazmepnr 00BEKTOB
OKPY’KaIOIIeT0  MHUpPa (ot
SJICMCHTApPHBIX HqacCcTHUIl a0
KOCMHYECKHUX 00BEKTOR),

JJINTCIIBHOCTDb HpOLIeCCOB B
OKPY’KaIOIIIeM MHpE.

CBoiicTBa CTEOEHU C IEIBIM
IOKa3aTreyieM

@opMyIMpPOBATH OMpPEACIICHUE CTENEHU C LENbIM [OKa3aTeJeM.
[IpencraBnsaTh 3anuch OONBIINX U MaJbIX YHCEN B CTAHIAPTHOM BHJIC.
CpaBHHMBaTh uMClIa W BEJIMYUHBI, 3alUCAaHHBIE C HCIOJIb30BAHUEM
crenenn 10. Mcnonp30BaTh 3amuch YMCEN B CTaHJIAPTHOM BUJIE JIS
BBIDQXKCHHUS pa3MepoB OOBEKTOB, JUIMTEIHHOCTH IMPOLIECCOB B
OKpysKaro1eMm Mupe. PopMynnpoBaTh, 3aMUCHIBATH B CUMBOJIMYECKON
dbopMe U WILTIOCTPUPOBATH MPUMEpPAMHU CBOMCTBA CTENEHU C LEIbIM
nokasareneM. [IpuMeHATH cBoiicTBa cTemeHu Uisi MpeoOpa3oBaHUS
BBIPAKEHMI, COZIepKAIIMNX CTENEHU C IIEJIBIM MIOKa3aTesneM. BeInoaHATh
JEHCTBUS C YUCIIaMU, 3aITUCAHHBIMU B CTAHIaPTHOM BHJI€ (YMHOXEHUE,
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JIeNieHHE, BO3BEICHUE
B CTCIICHB).

Anrebpanyeckue
BBIPKCHUSI.

KBagpaTHbiii TpEXUIEH
(64)

KBanpatubiii TPEXUIIEH.
Paznoxenue KBaJpaTHOTO
TpEXUJICHA HA MHOXKUTEIIN

Pacnio3naBarhe KBagpaTHbI TPEXUIICH, YCTAHABIMBATh BO3MOXKHOCTb
€ro pa3j0KeHNs Ha MHOKUTEIIH.

PacknanpiBaTb  Ha ~ MHOXHTEIH
HEOTPULIATEJILHBIM JUCKPUMHUHAHTOM

KBaJPAaTHbIN  TPEXWIEH C

Anrebpanyeckue Anrebpanyeckas npoOb. | 3amuceiBaTh  anreOpandeckue BbIpakeHUs. Haxoauth 001acTh
BBIPAKEHUSI. JlomycTumbie 3HAQYECHUS | ONPEIENICHUS] PAIMOHAIBHOTO BBIPAXKCHUS. BBIMONHATE YHCIOBBIC
Anrebpanueckas MEPEMEHHBIX,  BXOISIIMX B | MOJCTAHOBKH M BBIYUCISTH 3HAYCHUE JPOOH, B TOM YHCIIE C TIOMOIIBIO
1po0k anreOpaM4eckue  BBIPAKEHMS. | kanbKyjasTopa. PopMyaMpoBaTh OCHOBHOE CBOMCTBO anreOpandecKoi
(18 9) OcHoBHOE CBOWCTBO | npoOu M NpPUMEHATH €ro s mpeoOpa3oBaHus ApoOeif. BhImonHATL
alredpaniecKon ApOOH. | reiicTBHs ¢ anreGpanueckuMu ApoOsMu. [IpuMeHsTh peobpa3oBaHus
Coxpamienne apooeii. BBIpOKEHUH Ui pelieHus 3aaady. Beipaxarh nepeMeHHble u3 Gopmyi
Crnoxenmue, BBIYUTAHUC, | ((hu3ndecKknx, FeOMETPHUECKHX, OIMCHIBAIOIINX OBITOBBIC CHTYAIVH)
YMHOKEHUE U JIeTICHHE
anredpanvecKux Tpo0eH.
[IpeoOpa3oBanue BBIPAKEHUH,
colepkalmx —anareopanvdecKue
apobu
VYpaBHeHust KBaznpaTHoe ypaBHEHHE. Pacnio3HaBaTh KBaJipaTHbIC YpaBHEHHUSI.
u HEpaBEHCTBA. Henonnoe KBajpaTHOE | 3AIHUCHIBATh (OPMYIy KOpHEH KBaJpaTHOTO YPaBHEHHs; PpELIaTh
KBanpatHbie ypaBHeHne. DopMyla KopHeil | KBaJpaTHbIC yPaBHEHHS — IOJHbIC U HEMOJIHbIE.
ypaBHEHUS KBaJI[paTHOTO ypaBHenus. | [IPOBOIUTH NPOCTCHIINE HCCIICAOBAHUS KBAJPATHBIX YPABHCHUM.
(18 4) Teopema Buera. Pemars ypaBHeHHS, CcBOASIIHECS K KBaJApPaTHBIM, C ITOMOIIBIO
Pemenue ypaBHEHHIA, npeoOpa3oBaHuil U 3aMEHON IEPEMEHHOIA.

CBOASIIMXCS K KBAJPATHBIM.
[Ipocreitmme JTpOOHO -
palMoHaNbHbIC YPaBHEHUS.
Pemrenyie TEKCTOBBIX 3amay C
MTOMOMUIBIO KBaJIpaTHBIX
YpPaBHEHUU

HaGmromate ¥ aHanM3upoBaTh  CBSI3b  MEXKAY KOPHAMH U
K03 pHLIMEHTaMU KBAJPAaTHOTO YPaBHEHUSI.

®dopmMmynupoBath TeopeMy Buera, a Takke OOpaTHYI Teopemy,
OPUMEHSTh ST TEOpPEeMbl MJsi peuieHus 3ajad. Pemiatb TeKCTOBbIE
3alauyu  anreOpauvdecKuM CIocOOOM: TEpPeXOIUTh OT CJIOBECHOM
(GbopMyIHMPOBKU YCIOBHS 33Jauyd K aireOpandyeckoil MoAeNnu MyTEM
COCTaBJICHUS  ypaBHEHMs; pellaTh COCTaBICHHOE YpPaBHEHMHE;
UHTEPIPETHPOBATH PE3YIbTaT.

3HAKOMHTHCS C UCTOPUEH Pa3BUTHS aIreOphI.
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YpaBHeHust

" HEPaBEHCTBA.

Cucremsbl ypaBHEHUI

(12 9)

JluneitHoe ypaBHEHUE C ABYMS
MEepEeMEHHbIMU, €ro rpaduk,
MpUMEphl pelIeHUsl ypaBHEHUI
B IICJIBIX HHUCIIAX.

Pemrenue CHUCTEM JIBYX
JIMHEWHBIX YPABHEHUU C JBYMs
[IEPEMEHHBIMU. IIpumepsr
pEIICHNs CHCTEM HEJIMHEHHBIX
YpPaBHEHUU c IBYMsI
IIEPEMEHHBIMH.

I'paduueckas uHTEpHpeTaLUs
YpaBHEHHUS C IBYMsI
IIEPEMEHHBIMU U CUCTEM
YpPaBHEHUU c IBYMsI
IIEPEMEHHBIMH.

Pemrenyie TEKCTOBBIX 3amay C
IIOMOUIBIO CUCTEM YPAaBHEHUU

PacriozHaBaTh TMHENWHbIE YPABHEHHUS C ABYMsI IEPEMEHHBIMHU.

CrtpouTth rpad Ky TUHEHHBIX YpaBHEHUH, B TOM YHCIIE

UCTIONB3Ys IIU(PPOBBIE PECYPCHI.

Paznnuate mnapamenbHble M MEPECEKAOLUEcs NpsMbIE MO HUX
YPaBHEHUSM.

Pemats cucreMsl IByX JIMHEWHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU
IIOJICTAHOBKOU U CJIOKECHUEM.

Pewats mpocreliine CUCTEMBI, B KOTOPBIX OJHO W3 yPaBHEHUN HeE
ABJIIETCS JINHEUHBIM.

[IpuBoauTh TpapuUecKyi0 HHTEPIPETAIMIO PELICHHUsS YpaBHEHHS C
JBYMsI IEPEMEHHBIMU U CUCTEM YPAaBHEHUU C IBYMs IIEPEMEHHBIMH.
Pemate TeKCTOBBIE 3aaUH aIreOpandecKuM CIIoCOOOM.

YpaBHeHus
u HEpaBEHCTBA.
Hepasenctaa (8 u)

UucnoBble HEpaBeHCTBA W WX
CBOIICTBA.

HepasenctBo C OJTHOU
IIEPEMEHHOM. JIuneitnbie
HEpPaBEHCTBA C OJTHOU
IIEPEMEHHON U HX pEIICHHUE.
Cucremsl JIMHEHHBIX
HEpPaBEHCTB C OTHOH
[IEPEMEHHON U UX pELICHUE.

N3obpaxkenune pereHus

JIMHENHOI' O HCPAaBCHCTBA U HX
CHUCTEM Ha YMCJIOBOM MPSIMOM.

@opMyIMpPOBATh CBOKMCTBA YHMCIIOBBIX HEPABEHCTB, WMIUIHOCTPUPOBATH
WX Ha KOOPJAMHATHOW MPSMOM, JOKA3bIBATh allTeOpandEeCcKH.
[IpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a/a4.

Pemate nuHEHBIE HEpPABEHCTBA C OJHOM IMEPEMEHHOM, M300paxaTh
pELICHNE HEPABEHCTBA HA YHUCIOBOU MPSIMOIA.

Pemath cucTeMbl JHMHEHHBIX HEPABEHCTB, M300pa)kaTh pELICHUE
CHUCTEMBI HEPABEHCTB HA YUCIIOBOU IIPSIMOM.

DyYHKIUU.
OcHOBHBIC
MTOHATHUS
(6 9)

[Tonstue  dynkmuu. OOGIacTh
ONpeNeJIeHusT M MHOXECTBO
3HaueHni QyHKuu. CrocoObl
3aganus  Qynkuuil.  I'paduxk
¢dbyukaun. CBoiicTBa PyHKITUH, UX
oroOpakeHHe Ha rpaduke

Hcnonp3oBaTh (yHKIMOHATIBHYIO TEPMHUHOJIOTHIO U CUMBOIIUKY.

Boruncnsare 3Hadenuss (yHKUUH, 3aJaHHBIX QopMmylnaMu  (TIpU
HEOOXOJIMMOCTH HCIIOJIb30BaTh KAJIBKYJSTOP); COCTaBIATH TaOIHUIIBI
3HAYCHHUH (PYHKITUU.

CtpouTs 1o ToukaM rpapuku QyHKIHA.
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OnwuceiBaTh cBoOWCTBAa (YHKIMM Ha OCHOBe €& TpaduuecKoro
Mpe/ICTaBICHHUS.

Hcnonp3oBaTth (yHKIMOHATBHYIO TEPMUHOJOTHIO U CUMBOJIUKY.
HccnenoBath mpuMepsl rpaMKoB, OTPAKAIOIIUX pealIbHbIE MPOLIECCH
u sBneHus. [IpuBoIuTE pUMeEphl MPOLECCOB U SBJICHUI C 3a/laHHBIMU
CBOMCTBaMH.

Hcnonp30BaTh KOMIBIOTEPHBIE  MPOTPaMMBbl
rpaduKoB PYHKITUN U NU3YUCHUS] UX CBOMCTB.

IJise MOCTPOCHUSA

o6o6menne (4 4)

MOHSTUH U METOJIOB KYypCcoB 7 U
8 KJ1accoB, 0000ICHNE 3HAHUI

9 OyHKIMU. UYrenue u noctpoenue rpagukos | Haxomuts ¢ mnomompio rpaduka (QyHKIUM 3HAYEHHE OJHOU W3
Hucnossie ¢byukauii. [Ipumepsl rpaduKoB | paccMaTpUBaeMbIX BEIHMYHH 110 3HAUCHUIO APYTOH.
yHimn yHKIH, OTPpaXKAIOLIUX | B HECIOKHBIX CIydyasX BbIpaXaTb (OPMYJIOH 3aBUCUMOCTH MEXIY
(8 1) peaIbHBIE MPOIIECCHI. BETHYMHAMI.
DyHKIMH, OIIMCBIBAIOIIUE | OnuchIBaTh XapakTep U3MEHEHUS] OJHON BEJIMYMHBI B 3aBUCHUMOCTH OT
HPsAMYIO0 u 00paTHYIO | y3MeHeHHS JIPYTOM.
TIpONOPIHOHAIEHBIC Pacro3HaBaTh BU/IBI H3y4aeMbIX GYHKIHIA. TIoKa3bIBaTh CXEMaTHUECKN
3aBHCHMOCTH,  HX  TPAQUKH. | 1onoyenie Ha KOOPIMHATHON TIOCKOCTH TPadHKOB bYHKIN BHIA: Y
I'nnepboina. I'papuk pyskuuny = | _ (2 y =x°
x2. dynkiun y = x%, y = x°, ’ ’
y = X.
y = X; rpaduueckoe pelieHue
. .| Ucnonp3oBath  (pyHKIMOHAIBHO-TpadUUeCKUe  NPEACTABICHUS IS
YpaBHEHHH U CHCTEM YpaBHEHUI . .
pEILIeHUs U UCCIIEJOBAHMSI YPABHEHUI U CUCTEM YPaBHEHU.
[TpumensTh 1MdPOBBIE pecypchl AJisl HOCTPOCHUS TpaprKOB (PYHKITHIA.
10 IToBTOpenue u [ToBTOpeHME OCHOBHBIX | BbiOMpaTh, NpUMEHSTh, OLIEHMBATH CIOCOOBI CpaBHEHHS YMCET,

BBIYHCIICHHH, TPE0Opa30BaHMI BRIPAKEHUN, PEIICHUS YPAaBHECHUM.

OcylecTBISITh CaMOKOHTPOJIb BBIIIOJIHSIEMBIX  JEUCTBUU U
CaMOIIPOBEPKY pe3yJibTaTa BBIYMCIICHHI, npeoOpa3oBaHUA,
IIOCTPOEHUM.

Pewats 3amaum U3 peanbHON JKHU3HHU, NPUMEHATh MaT€MaTHYECKHUE
3HAHUSA Ul pEeLICHUs 3a/1a4 U3 IPYTUX IPEIMETOB.

Pemrate TeKCTOBBIE 33/1a4H, CPAaBHUBATh, BEIOMPATH CIIOCOOBI peIIeHus
3aa4u

9 kaacc - 99 4.

|.N'9

| Ha3zBanue pasaena

OcHoBHbBIE BH/BI 1eSITeJILHOCTH 00y4al0IMXCH.
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n/n

(TeMbI)
Kypca (4McJ10 YacoB)

OcHoBHOe cogepskanue.

Uncna © BBIYUCICHHUA. | ParmoHagbHBIC yucia, | Pa3BUBaTH MpPECTABICHUST O YHUCIAX: OT MHOXKECTBA HATYpPaTbHBIX
JleiicTBUTENbHBIC YKCIIA UppaIlMOHAIILHBIC 9uclia, | YHCeNl JI0 MHOXECTBa JEHCTBUTENbHBIX
(12 9) KOHCYHBIC M OCCKOHEUHBIC | ypcen.  O3HAKOMHTBCS € BO3MOJKHOCTBIO — IPECTABICHHS
JECATHYHBIE IPOOH. MHOXKECTBO NEHCTBUTENLHOTO 4YHCIa Kak OECKOHEYHOH JIeCSITHYHOW Apodu,
ACHUCTBUTCIIbHBIX qUCCIT; NPUMEHATh  JECATUYHBIC  TPHUOJDKEHUS  PAIMOHAIBHBIX |
HeﬁCTBHTeHBHBIe qucia KaK APPALMOHAIIBHBIX YUCETL.
GeckoHeuHbIe ACCATHIHBIC N300paxkaTh JEWCTBUTENBHBIE YHCIA TOYKAMH KOOPAMHATHOMN
npobu. B3aumHO 0JHO3HAYHOE HpsIMOit
COOTBETCTBUE MEXKIY .
. 3anuceIBaTh, CPABHUBATD M YNOPSIIOYUBATH JIEHCTBUTEIbHbBIC YU CIIA.
MHOKECTBOM JIEHCTBUTEITHHBIX .
BoeimonuaTe, coueTas  yCTHBIE W TUCHBMEHHBIE  MPHUEMBL,
duceI M MHOMCCTBOM - TOHCK | oy dhmeTnueckue NeHCTBHS ¢ PAllMOHANBHBIME YHCIAMM; HAXOINTH
KoopauHatHonm IPAMON. | 3yauenns cTeneHeil ¢ eTBIMH MOKA3aTENsIMU M KOPHEHl; BBIYHCIIATH
Cpasrenne ACUCTBUTCIILHBIX | spayennss umMcIOBBIX BBIPAXKEHHUH. IIONyYNTH NpeiCTaBICHHE O
meed, aEH@MeTquCKHe 3HAYMMOCTH JCHCTBUTEIHHBIX YHCEI B MPAKTUUYECKON EATETHbHOCTH
ACHCTBHSA ¢ JIGHCTBHTEIBHBIMU | yopopera,
YUCJIAMH. [Tpubmxénnoe
AHanu3upoBaTh M J€JaTh BBIBOJABI O TOYHOCTU MPUOIHKEHUS
3HAUEHUE BEJIUYUHBI, TOYHOCTH .
NEHUCTBUTENLHOTO 4YHCla TpH  pemeHun 3amgad.  OKpyTriasTh
MPUOJIKEHUS. .
NEICTBUTENbHBIE YHCIA, BBITOJIHATH NPUKUAKY pe3yJbTaTa
Oxpyritenue uncent. HIPUKHAKA U | pyryycrennit, oneHKy 3HAYCHHI YICTIOBEIX BHIPAKCHHIL,
OLICHKA pe3yJIbTaToB .
. 3HAKOMHTBHCS C UCTOPUEH Pa3BUTHS MATEMATHKH.
BBIYHCIICHHN.
2 VYpaBHeHust u | Jluneitnoe ypaBHenue. Pemenne | OcBauBaTh, 3alIOMUHATh M NPUMEHATH TpaduyecKue METOAbI IPU
HEPaBEHCTBA. YpPaBHCHHH,  CBOIANIMXCS K | pEIICHUH YPaBHEHUW, HEPABEHCTB U X CUCTEM.
YpaBHEHHA € OJHOW | JIMHCHHBIM. KBanparHoe |  Pacnosunasats 1ensle 1 ApoOHBIE YPaBHEHHS.
TIepeMeHHON YPaBHCHHC. Pellenne | peyary,  umeiinpie  u KBaJIpaTHbIC yYpaBHEHUS, YpaBHCHHSI,
(16 9) YPaBHCHUH, CBOMAIIHMXCA CBOJISIIIMECS K HUM, TIPOCTEHIIIHe JPOOHO-PAIIMOHATBHBIE YPABHEHHS.

K KBaJpaTHbIM. buKBanpaTHbIE
ypaBHeHus. llpumMepsl perieHus
YPaBHEHUU TPETbEU U YETBEPTOU
CTENEHEH  pa3jioKEHHWEeM  Ha

[Ipennarath BO3MOMKHBIE CIIOCOOBI pEIIEHUS TEKCTOBBIX 3ajad,
00Cy’KJaTh UX U peliaTh TEKCTOBBIE 3a/1a4K Pa3HBIMH CIIOCOOAMHU.

3HAKOMUTHCS C UCTOPUEN Pa3BUTHS MAaTEMATHKH.
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MHOXUTENH. Pemienue npoOHO-
palMOHAIBHBIX YpPaBHEHUU.
Pemtenue TEKCTOBBIX 3aJ1a4

anredpandecKuM METOI0M

Oynkuuu (18 1) KBanpartuunas ¢pynkuus, eé Pacno3naBate BuABl HU3yyaeMbIX (YHKIUI; HIUTIOCTPUPOBATH
rpaduk u cBoiictBa. Ilapabomna, CXEMaTHYEeCKH, OOBACHATh pACHOJOXKEHHE Ha KOOPAMHATHON
KOOPJMHATBI BEPIITUHBI miockoctTH TpadukoB GyHKImil BUma: y =kx,y=kx+ b,y =ax, y
napaboyibl, OCh CHUMMETPUH =ax’,y = x, y = I x 1 B 3aBUcMMOCTH OT 3HAuYeHHH
napaloJIbl. CrerneHHbIC KOX((HUIIMEHTOB; OMUCHIBATH UX CBONCTBA.
GyHKIMM € HATypaJbHBIMU Pacno3naBare kBazpatnunyio (yHkiuio no ¢opmyne. [IpuBoauts
nokaszareqsiMa 2 u 3, HX MPUMEPBl  KBAJPAaTUYHBIX 3aBUCUMOCTEH W3 pEaTbHOW KU3HH,
rpaduKu 1 CBOMCTBA. (bu3UKH, TEOMETPHH.
I'paduku Gynkmmit: y = kx, BreisBnsaTe ¥ 0000mate 0coOCHHOCTH Tpaduka KBaJAPATUIHON
y=kx+b, y=ax’ dysxmn y = ax? + bx + c.
R Ctpouth u wu300pakaTh CXeMaTHYECKH TIpadUKu KBaIpaTUUHBIX
y=ax,y=xy=lIxI dyHKIuit, 3anaHEBIX GopMyTaMu BHAA Y = ax’,y = ax’+q, y = a(x +
p)2,y=ax’+bx +c.
AHaIM3upoBaTh U MPUMEHSTH CBOWCTBA U3YYCHHBIX (YHKITUHN IS UX
MOCTPOEHHUS, B TOM YHCJIE C IOMOIIBIO IU(PPOBBIX PECYpCOB
Yucnossle [TonsTne YUCJIOBOM OcBauBaTh M TPHUMEHATh HWHAEKCHBIE 0003HAUYEHUS, CTPOUTH
MOCJIeI0BATEIbHOCTH MOCJIeI0BATEIbHOCTH. peueBble  BBICKA3bIBAHUS C HCIOJIb30BAaHHUEM TEPMUHOJIOTHH,
(18 u) 3amaHue TOCJEeI0BaTEILHOCTH CBSI3AHHOM C TTOHSITHEM T0CIIE/I0BATEIbHOCTH.

peKyppeHTHOM  (opmynolt U

AHanu3upoBate (GOpMyIly 7-TO YJ€HAa MOCIEIOBATEIbHOCTH WIN

(bopmyIoii n-T0 UiIeHa. PEKYPPEHTHYIO bopmyy " BBIYUCIISATH YJICHBI
Apudmernaeckast u II0CJIEI0BATENBHOCTEH, 3alaHHBIX ITUMHU (POPMYJIAMH.
reOMETPUYECKAs  IPOTPECCHH. YcranaBiauBaTh 3aKOHOMEPHOCTb B MOCTPOCHHUU
dopmyIbl n-To qeHa MOCJIEIOBATEIbHOCTH, €CJIM BBIIMCAHBI TIEPBBIE HECKOJIBKO €&
apupMeTHIeCKOn u YJICHOB.

T€OMETPUYECKON  IIPOrPECCH,
CYMMBI IIEPBBIX 7 YICHOB.
N3o6paxenune YJICHOB
aprupMeTHIECKON "
TEOMETPUYECKON  MPOrpeCcCUi
TOYKAaMU Ha  KOOPJMHATHOM
IIJIOCKOCTH.

Pacno3naBaTh apu(METHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUU
P pa3HBIX CIIOCO0aX 3aaHusl.

Pemarp 3amaum ¢ ucnonb3oBaHUEM (QOpPMYyN A-TO  WiIEHA
apuMETUIECKON U TEOMETPUICCKON MPOrPECCUI, CYMMBI MEPBBIX
1 4JICHOB.

N300paxkaTh ~ 4iI€HBl  MOCIEIOBAaTENLHOCTH  TOYKAMHU  Ha
KOOPAMHATHOW INIOCKOCTH.
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JInHelHbIi u

SKCIIOHEHILIMAIbHBIN POCT.
Cl1o)HbBIE TPOLEHTHI

PaccmarpuBaTh INpuMepbl IIPOLIECCOB U SBJICHUN M3 pEalbHOU
KHU3HH, WUIIOCTPUPYIOIIE HW3MEHEHHEe B  apu(pMETHYeCKOU
OpOTpecCud, B TEOMETPUYECKOW MpOrpeccuu; HU300pakaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH IpaQUUeCcKH.

Pemats 3agaun, cBsI3aHHBIE C YUCIOBBIMH TOCIIEI0BATEIBHOCTIMH,
B TOM YHKCJIE 33Jauyd U3 pEalbHOM JKHU3HH C HCIIOJIb30BAHUEM
U(PPOBBIX TEXHOJOTHHA (JIIEKTPOHHBIX TaONHI], TPaPUIECKOTO
KaJIbKYJIATOpA | T.I1.).

Pemate 3amaun Ha CIOXKHBIE MPOLIEHTHI, B TOM YHCJE 33aJa4d M3
peanbHON MPAaKTUKU (C UCTIONb30BaHUEM KAJIBKYISATOPA).
3HaKOMHTbHCS C HCTOPUEH Pa3BUTHS MAaTEMaTHKU

[ToBTOpEHME,
0000111IcHHE,
CHUCTEeMaTH3aIus
3HAHU.

(354)

Uucna u BeUKCIEHUS (3aMHCH,
CpaBHEHHE, NEeUCTBUSA c
,Z[GI>'ICTBI/ITCJII>HBIMI/I qyuciiamMu,
qyclioBas MpsiMasi; MPOLEHTHI,

OTHOILICHHUS, MPONOPIINH;
OKpYTJICHHE, npuOIKeHune,
OILIEHKA; pEIIeHUEe TEKCTOBBIX
3a1a4 apu(METHIECKUM

CIIOCO0OM).

OnepupoBaTh NOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO, OIEpalluu
HaJ MHOXXECTBAMHU; HCIIOJIb30BaTh Tpaduyeckoe IMpe/ICTaBICHHE
MHO’KECTB JUIsl ONMCAHMS pPEajbHBIX IMPOLIECCOB U SIBICHUH, IPU
peILIeHUH 33124 U3 APYTHX YIEOHBIX TPEIMETOB.

AKTyanu3upoBaTb TEPMHUHOJOTHMIO M  OCHOBHBIE JEHCTBUS,
CBSI3aHHBIE C YUCJIAMU: HATYpPAJIbHOE YUCIIO, IPOCTOE U COCTAaBHOE
yucia, JETMMOCTh HATypaJbHBIX YHCEI, MPU3HAKU JEIUMOCTH,
[esnoe 4Mcio, MOAYJIb YMCia, OOBIKHOBEHHAS U JIECATUYHAS APOOH,
CTaHJAPTHBIA BHJ 4YWCIa, apu(PMETHUYECKUN KBaJpPAaTHBIA KOPEHb.
BbINIONHATE OEUCTBHS, CpPaBHMBATh W YIOPSAOYMBATH YHCIHA,
MPEACTABIISATh YUCIA HA KOOPAUHATHOM MPSAMOM, OKPYTJIATh YNCHa;
BBIIIOJIHATh NPUKUAKY U OLEHKY pe3yJIbTaTa BEIYNCICHUN.

Pemate TexcToBbIC 3amaun apudmeruueckuM crocodom. Pemrats
IIPAKTUYECKHE 3a7aud, COJAEP)KALUE IIPOLEHTHI, [OJIM, YacTH,
BBbIpaXKarollle 3aBUCUMOCTU: CKOPOCTb — BpPEMSI — PAaCCTOSIHUE,
[IeHa — KOJUYECTBO — CTOUMOCTh, 00bEM paboThl — BpeMs —
IIPOU3BOUTENIBHOCTD TPY/A.

Pa30upatrsb peanbHble )KU3HEHHbBIE CUTYallMU, GOPMYIUPOBAThH X HA
A3BIKE MaTEeMaTHKH, HaxOJIUTh peuieHue, MIPUMEHSS
MaTeMaTUYEeCKH anmnapar, MHTEpIPETUPOBATh PE3ybTaT.
OnepupoBarh MOHATUSAMH: CTENEHb C LEIbIM I0Ka3aTeseM,
apuMeTUIECKHI KBaJ[paTHbBIN KOpEHb, MHOTOYJIEH,
anreOpanyeckast JpoOb, TOKIECTBO.

BpINOJHATE  OCHOBHBIE  JIEWCTBHS:  BBIINOJHATh PACUYETHI IO
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AnrebpanuecKkue  BBIPAXKCHUS
(mpeobpazoBanue
anreOpanvyecknux  BBIPAKCHUH,
JOTYCTUMBbIE 3HAYCHUS )

OyHKIIUA (mocTpoeHue,
CBOWCTBA U3yUEHHBIX (PYHKLIUH;
rpaguueckoe pelieHue

YpaBHEHHUN U UX CHCTEM)

dopmynaM, npeoOpa3oBBIBATh IENble, APOOHO-PALMOHATbHbIC
BBIPQ)KEHUS M BBIPAXKCHUS C KOPHAMH, PEaTH30BhIBATh Pa3IoKeHUE
MHOTOWJIEHa Ha MHOXHUTEIH, B TOM YHCIE C HCHOJIb30BAHUEM
GopMyT Pa3HOCTH KBaApaTOB M KBajJpaTa CyMMBI U Pa3HOCTH,
HAXOJUTh JIOMYCTHMBIC 3HAUEHHS TIEPEMEHHBIX ISl JpPOOHO-
palMOHATBHBIX BBIPAKEHUH, KOPHEH.

OnepupoBarh NOHATUAMH: (DyHKIHMSA, Tpaduk GyHKIHH, HYIA
(GYHKIMK,  TPOMEXKYTKH  3HAKOMOCTOSIHCTBA,  MPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJbIIee W HaMMEHbIIEE 3HAUYCHUS
byHKIHN.

AHanm3upoBaTh, CpaBHMBATh, OOCYXIaThb CBOHCTBAa (DYHKIIHIA,
CTPOUTH UX TPaPUKH.

OnepupoBaTb  NOHATHSAMM:  TOpsAMasi  MPOMOPIHOHAIBHOCTS,
oOpatHas MPOTIOPITMOHATBHOCTb, TUHEHHAas byHKIMS,
KBaApaTtuyHas QyHKIus, napadona, runepooa.

Hcnonp3oBate rpaduku IJsl OTNPEACICHUS CBOMCTB, MPOIIECCOB U
3aBUCUMOCTEH, /ISl pEIICHHS 3a1a9 U3 IPYTHX YIeOHBIX IPEIMETOB
U peabHOW JKW3HM; MOJICITUPOBATh C IOMOMIBIO T'paduKOB
peabHbIE IPOLIECCHI U SIBIICHHUSL.

Bripaxats opMyIamMu 3aBUCUMOCTH MEX/1Y BETUYUHAMH.

78



PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIACC

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

1. Cnenys mpencraBieHHOW pabodell mporpaMmMe, HadWHas C CEAbMOTO Kllacca Ha ypoKax
TreoMCTpruun OGy‘-I&IOH.IHfICH YUUTCA MPOBOAUTDL AOKA3aTCIbHBIC PACCYKACHUS, CTPOUTH JIOTUUCCKHUC
YMO3aKJIKUCHUA, NOKA3blBaTh MUCTHUHHBIC YTBCPIKICHUA U CTPOUTH KOHTP.MPUMCPBI K JIOKHBIM,
IPOBOJUTH PACCYXKICHUS «OT MPOTUBHOIO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYyIHUPOBATH
oOpaTHbIE YTBEPKACHUS. Y YCHHK, OBJIAJCBIINI HCKYCCTBOM pacCykaaTh, OyJeT MPUMEHSTh €0 U
B OKPY’KalOIIEH KU3HU.

2. Bropoi#i 1enpo u3y4eHHsl T€OMETPUH SIBIISIETCS MCIIONIb30BaHUE €€ KaK MHCTPyMEHTA MpU
PELICHNN KaK MATEMaTU4YECKUX, TaK U MIPAKTUYECKUX 3a/1a4, BCTPEYAIOIINXCS B PEaJIbHON JKU3HM.
KpaiiHe BaXXHO NOAYEPKUBATH CBSI3M TI'EOMETPUM C JAPYTUMH IPEIMETaMH, MOTHBHPOBATh
UCIIOJIb30BaTh ONPEAEICHHUs TeOMETPHUECKUX QUTYp M MOHATUH, JEMOHCTPUPOBATH IPUMEHEHUE
IOJyYEHHBIX YMEHHUH B (PU3UKE U TEXHHUKE.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Cornacno yueOHOMY IJ1aHy B 7—9 Kitaccax u3ydaeTcs yueOHbIl Kypc «I eoMeTpus», KOTOphIi
BKJIIOYAET CJEIyIOIMe OCHOBHBIC pa3fenbl coaepkaHus: «['eomerpuyeckne GUIypbl U HX
CBOMCTBa», «M3MepeHHe IeOMETpUYECKUX BEIMYUH», a Takke «/lekapToBbl KOOpAMHATHI Ha
IUIOCKOCTHY, «BekTopb», «JBmkenus miockoctn» u «IIpeodbpazoBanus mogoous».

VY4eOHbIH TUTaH MpeaycMaTpUBaeT U3yueHUE TeOMETpUU Ha 06a30BOM ypOBHE, UCXOMS U3 HE
MeHee 68 yueOHBIX 4acOB B yUeOHOM TOMY, BCETO 3a Tpu roja o0yueHus — He MeHee 202 gacos.

T'ox m ki1ace KoandectBo KoauuecTBoO Bcero 4yacoB 3a
o0y4eHHs 4acoB B HeAeI0 yY4eOHBIX Helelb Y4eOHBIN 1o

7 knacc 2 34 68

8 KJacc 2 34 68

9 knacc 2 33 66

Kosan4yecTBo KOHTPOIBLHBIX padoT: 7 Ki1acc — 6, 8 kaace — 7, 9 kiaace — 6.

COJEPKAHUE YYEBHOI'O KYPCA (II0O TOZAM OBYYEHMUA)

7 KJ1acc

HavanpHbple mnoHATHS reomerpuu. Todka, mpsmas, OTpPE30K, Jyd. Yroia. Buael yrios.
BepruxkanbHblie U cMexkHbIE YIUIBL. buccekrpuca yria. Jlomanas, MEOroyrojsHuk. [TapamiensHOCT
U TEpPHeHIUKYISAPHOCTh NpsAMBIX. CummerpuuHsle Qurypsl. OCHOBHBIE CBOICTBa OCEBOI
cummerpun. [Ipumepsl cuMMeTpUM B OKpy:karomeM Mupe. OCHOBHBIE MOCTPOEHUS C IOMOIIBIO
MUPKYJIsl © JuHeWku. TpeyronbHUK. BpicoTa, MemuaHna, OWCCEKTpuca, HX CBOMCTBA.
PaBHOOEIpEHHBIN U PAaBHOCTOPOHHHI TpeyroiabHukH. HepaBeHcTBO TpeyronbHuka. CBOWCTBA U
IPU3HAKU PaBHOOEAPEHHOro TpeyrosibHuka. [IpusHaky paBeHCTBa TpeyrosbHUKOB. CBOMCTBAa U
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NPU3HAKN NapauIeabHBIX OpsAMbIX. CyMMa yIiioB TpeyrojbHUKA. BHENIHME yIibl TpeyrojabHHUKA.
[IpsmoyronpHblii  TpeyroapHuK. CBOMCTBO MeIWaHbl IPSIMO- YIOJBHOIO TPEYTOJBHUKA,
NPOBEACHHOM K rumnoreHys3e. Ilpu3Haku paBeHCTBa IPSMOYIOJIBHBIX — TPEYTOJIBHUKOB.
[IpsamoyronbHbIil TpeyrodbHUK c yrioMm B 30°. HepaBeHCTBa B Te€OMETpHHM: HEPABEHCTBO
TPEYToJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOW, TeopeMa O OoJjbllieM yrie U OoJbIIel CTOPOHE
TpeyroabHuka. [lepnenaukymsap u HakioHHas. I'eomeTpryeckoe MecTo Touek. buccekrpuca yria u
CEPEIUHHBIN MEPIEHAMKYJIIP K OTPE3KY KaK reOMETpUYECKHe MecTa ToYeK. OKpY»KHOCTb U KpPYT,
XOpJa U IMaMeTp, UX CBOMCTBA. B3anMHoOeE pacrosokeHue OKpy>KHOCTH U npsiMoii. KacarenpHas u
ceKyIlas K OKpy>KHOCTH. OKpy>KHOCTb, BIIUCAaHHAs B yroj. BrimcanHas n onucaHHasi OKpyKHOCTH
TPEYTOJIbHUKA.

8 Kimacc

UYetpipéxyronpHuku. I[lapamnenorpamMm, ero mnpu3HakKd U CBOWCTBA. YacTHble cCiydau
napajuiesorpaMmMoB (IpsSMOYTOJIBHUK, poMO, KBajpaT), WX MPU3HAKU M CBOMCTBA. Tpamerus,
paBHOOOKas Tpamenusi, e€ cBoiicTBa U npu3Haku. [IpsMoyronbHas Tpamenus. MeTos yJIBOCHHUS
Mequanbl. llenTpanbHas cumMmerpus. Teopema Qasieca u TeopeMa O MPONOPLUOHAIBHBIX
orpe3kax. CpeqHue JIMHUM TPEyroipHUKa U Tpameuuu. LleHTp macc TpeyronbHuka. [lomobue
TPEyroJbHUKOB, Kod(pduiument nomodus. Ilpusnaku momobus TpeyronbHUKOB. llpumeHeHue
noao0usl Ipu pelIeHUH MpakTHYecKuX 3ajnad. CBOWCTBA IUIOMIAAEH TIE€OMETPUYECKUX (UTYp.
@dopmMynbl Ul MIOUIAMU TPEYrojbHUKA, HapaijenorpaMma, pomba u Tpaneuuu. OTHOLIEHHE
wiomaaed noJo0HsIX (uryp. Beluucinenue riomaneid TpeyroJbHUKOB U MHOIOYIOJbHMKOB Ha
kieryaton Oymare. Teopema Iludaropa. Ilpumenenune teopemsr Iludaropa mnpu pemieHUn
IpakTHYeCKUX 3aaad. CHHYC, KOCHHYC, TAHT€HC OCTPOr0 yrIja MNPsIMOYIOJbHOTO TPEYIOJIbHHKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. Tpuronomerpuyeckue ¢pyHkuuu yriaos B 30°, 45° u
60°. BnrcanHbIe ¥ IEHTPaIbHBIE YTJIbl, YTOJI MEKIY KacaTeIbHOM U XOpI0H. YTJIbl MEXAY XOpAAMHU
U CeKyluMHU. BrucaHHblE M ONMCaHHbIE YETHIPEXYTOJIBHUKH. B3auMHOE pacrnosiokeHHE ABYX
okpyxkHocTer. Kacanue okpyxHocTei. OO1ue KacaTeabHbIe K ABYM OKPYKHOCTSIM.

9 Kiacc

Cunyc, xocunyc, TaureHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
@opmynbl npusencHus. Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne nmpakTHdeckux 3aJad C UCIOJIb30BAaHUEM TEOPEMbl KOCMHYCOB M TEOPEMBI CHHYCOB.
[IpeobpazoBanue nonobus. [logoOue COOTBETCTBEHHBIX AJIEMEHTOB. Teopema O NMpPOM3BEACHUU
OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHX, TEOPEMA O KBaJpaTe KacaTCIIbHOM.
Bekrop, nivHa (MOAysb) BEKTOPA, COHAIPABICHHbBIE BEKTOPBI, IPOTUBOIOJIO0KHO HANPABICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEPAallMM HaJ BEKTOpaMH.
PasnosxeHne BekTOpa MO ABYM HEKOJIMHEApHBIM BekTopam. Koopaunatsl BekTopa. CkanspHOE
IIPOU3BEICHNE BEKTOPOB, IPUMEHEHHE I HAXO0XKJIEHUS JJIUH U yIioB. J[eKapTOBBI KOOPAUHATHI
Ha IUIOCKOCTU. YPaBHEHMS NPSMON U OKPY’KHOCTH B KOOPAMHATAX, [IEPECEYEHUE OKPYKHOCTEU U
npsiMbIX. MeTol KOOpAMHAT M €ro InpuMeHeHue. lIpaBuibHble MHOrOyrojabHuku. JlnmHa
OKpYXHOCTH. I'pajtycHast u paguaHHas Mepa yrIJla, BBIYMCIEHUE IJIUH 1yT oKpyxHocTel. [lnomans
Kpyra, CeKTopa, cerMeHTa. JIBW)KEHHMs TJIOCKOCTM UM BHYTPEHHHE CUMMETpUH (QuUryp
(ameMeHTapHbIe peacTaBieHus). [lapannensHsbiii mepenoc. [loBopor.
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IJIAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHHUSA PABOYEHN
ITPOI'PAMMBI (ITIO TOAAM OBYYEHMUA)

OcBoenue yueoHoro Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUS TOJKHO
O6€CH€‘II/IBaTb AOCTHIKCHUC CIICAYIOIHX MPEIAMCTHBIX O6p&30BaT€.HBHBIX PE3YJIbTATOB:

7 xjacc

° Pacnio3naBaTh M3ydeHHBIE TeOMeTpUYeCKHuEe (QUTYpPBI, OMPENesITh UX B3aUMHOE
pacnojoxkeHue, n300paxkaTb reoMeTpuuecKkre (GUryphl; BHITOJHATD YEPTEKH M0 YCIOBHUIO 3a/Ia4H.
W3mepsaTh TUHEHHBIE U YIJIOBbIE BEJWYMHBL. Pemiars 3aaun Ha BBIYMCICHHE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

° Jlenate rpyOylo OLIEHKY JMHEHHBIX M YTJIOBBIX BEIMYUH NMPEAMETOB B PeajbHOU
KU3HU, Pa3MEPOB MPHUPOJHBIX OOBEKTOB. Paznmnyarh pasMmepsl 3TUX OOBEKTOB IO MOPSIKY

BEJIMYMHBI.

o Ctpouth 4epTeKU K FT€OMETPUUECKUM 3a/1adaM.

° ITonb30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh IPU3HAKU U
CBOWCTBAa paBHOOEIPEHHBIX TPEYTOJIHHUKOB IIPU PEIICHUH 3a/1a4.

° IIpoBOANTH JIOTMYECKHE PACCYKICHHS C HCIOJIB30BAHUEM TI'€OMETPUUYECKUX
TEOpEM.

° Ilonb30BaTbcsl  IPU3HAKAMU  PABEHCTBA  INIPSMOYTOJBHBIX  TPEYIOJIBHUKOB,

CBOMCTBOM MEMaHbl, IPOBEAEHHON K T'MIIOTEHY3€ HMPSAMOYIOJIBHOIO TPEYTOJIbHUKA, B PELICHUU
reOMETPUUYECKHX 3a- Jad.

° OnpenensTh MapajjieIbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOphle 00pa3yer ¢
HUMU ceKymas. OnpenensTh mapaieNbHOCTh NPSIMBIX C MOMOIIBI0 PaBEHCTBA PACCTOSHUM OT
TOYEK OJTHOW MPAMOU 10 TOYEK APYTOU MPSIMOil.

° Pemate 3amaun Ha kieTyaron Oymare.

° [IpoBOANTH BBIYUCIECHUS U HAXOJUTh YHUCIOBbIE U OYKBEHHBIE 3HAYEHUS YTJIOB B
FeOMETPUUECKUX 3a/layaxX C HCIOIb30BaHUEM CYMMBI YTJIOB TPEYTOJIHHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB YIJIOB, 00pa30BaHHBIX MPU MEPECEUCHUH ABYX MapaiedbHbIX MPAMBIX ceKymiei. PemaTth
MPAKTUYECKHE 3a/1a4l Ha HAXO0X/IEHUE YTIIOB.

° Brnamerp nDOHATHEM TIeOMETPUYECKOTO MeCTa TOYEK. YMEThb OINPEAeATh
OHMCCEeKTpHUCY yrila M CEpEAMHHBIN MEPICHAUKYIISP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

° @opMyIHpPOBATH OMNPEACICHUSI OKPY>KHOCTM M Kpyra, XOpHAbl W JHUaMeTpa
OKPY’KHOCTH, ITOJIb30BATHCS KX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOKWCTBA TP PEIIEHUH 3a4a4.

° Biamerp mnoOHATMEM OMNMCAaHHOM OKOJIO TPEYroJbHUKA OKPYXHOCTH, YMETh
HaxXOAUThb €€ LIEHTP.

° Brnagets moHsiTHEM KacaTeIbHOM K OKPYKHOCTH, IIOJB30BAaTHCS TEOPEMOU O
NEPIEHANKYISIPHOCTH KAcaTeJIbHON U PaInyca, IPOBEAEHHOIO K TOUKE KACAHMUS.

° [Tonb30BaTbCst MPOCTEHIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMHU, MOHUMATh HMX
IIPaKTHUYECKUM CMBICIL.

° [IpoBOINTE OCHOBHBIE T€OMETPUYECKHE IOCTPOCHMS C TOMOIIBIO IUPKYJIS H
JIMHEVKH.

8 kJacc

° Pacno3HaBaTh OCHOBHBIE BH/Ibl YETHIPEXYTONIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCA

UX CBOMCTBaMU IIPU PELIEHUH F€OMETPUUYECKUX 3a/1a4.
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° ITprMeHATH CBOMCTBA TOUKH MEpECEUEHUs MENAH TPEyTroJIbHUKA (LIEHTpa Macc) B
pEILICHNN 3a1a4.

° Biagers moHATHEM CpEIHEW JIMHUM TPEYrOJbHHUKA U TpaIlEeLUU, NPUMEHATh UX
CBOMCTBA IIPU pEILIEHUN reoMeTpudeckux 3anad. [lons3oBarscs teopemoit Paneca u TeopemMont o
[IPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS IPAKTUYECKUX 3a/1a4.

° [IpuMeHATh NpHU3HAKU MOAOOMST TPEYTOJBHUKOB B PEIIEHUH TE€OMETPUYECKHX
3a1ad.
o [Tons3oBatbess  Teopemoii  Iludaropa ans  pemeHUs TEOMETPHUECKUX U

npakTudeckux 3amad. CTpouTh MaTeMaTHUYECKyl0 MOJAETb B TPAKTHYECKUX  3a/ayax,
CaMOCTOSITENILHO JIeNIaTh YePTEXK U HAXOJUTh COOTBETCTBYIOIIUE JITUHBI.

° Brnaners noHsATHAMEU CHHYCaA, KOCHHYCA M TAHT€HCA OCTPOTrO yria IPsMOYTOJIbHOTIO
TpeyroyibHuKa. [10J1630BaThCs STUMM MOHATUSAMM JUI PELIEHUS IPAKTUYECKUX 3a/1a4.

° Boruucnare  (pa3nuuHbiMH - cioco0amMH) IJIOHIAAh TPEYrojbHUKA M IJIOUIAU
MHOT'OYTOJIBHBIX (PUTYp (TTOJIB3YSCH, I/1€ HEO0X0AUMO, KaTbKYIATOpOM). [IpuMeHsATh norydeHHbIe
YMEHHUS B IPAKTUYECKUX 3a/1auax.

° Brnaners NOHATHSMU BIMCAHHOTO U LEHTPAJIBHOTO yTJja, UCIOIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEXy XOpJAaMH (CEKYIUMH) U yIJIe MEXy KacaTelbHOM U XOpoi Npu
peLIeHNH FeOMETPUIECKUX 3a/1ay.

° Bnaners mOHATHEM OINMCAaHHOTO YETHIPEXYTOJNBHUKA, TPUMEHSTH CBOWCTBA
OTHMCAHHOTO YeTHIPEXYTOIbHUKA MIPU PEUICHNH 3a/1a4.

° [IpuMeHATh MONy4YEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYECKHUe
MOJIENN JUIs 33124 PeaIbHOMN KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BEIUNCIIEHUS C IPUMEHEHUEM
MoJA00HS U TPUTOHOMETPUH (TTOJTB3YSICh, TJIe HEOOXOAMMO, KAIBKYJIITOPOM).

9 kiacc

° 3HaTh TPUTOHOMETPUUYECKHE (YHKLHU OCTPBIX YIJIOB, HAXOJUTh C MX MOMOIIBIO
pa3iuyHbBle  DJIEMEHTHl  MPSAMOYTOJBHOTO  TPEYTOJIbHUKA  («pelIeHHE  MpsIMOYTOJbHBIX
TPEyroJbHUKOB»). HaxonuTh (C MOMOIIBIO KaJIBKYJIATOpA) AJUHBI U YIJIbI A HE TAOJUYHBIX
3HAYCHUM.

° [Tonp30BaTbes  (QoOpMynaMu TPHUBENEHUS W OCHOBHBIM TPHUTOHOMETPHUECKUM
TOKIAECTBOM JIJIsl HAXOXKACHUS COOTHOIIEHUH MEXly TPUTOHOMETPHUYECKUMH BETMUYUHAMHU.

° Hcnonb30BaTe TEOpPEMBbl CHHYCOB M KOCHHYCOB [UIl HaXOKICHUS DPa3IUYHBIX
JJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEyrojJbHUKOB»), NPUMEHITh MX IpPH pPELICHUU
reOMETPUYECKUX 3a]1a.

° Bnaners monsTHAME TNpeoOpa3zoBaHMA TOJO0MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX ¢puryp. [lonp3oBarbest cBOMCTBaMHU 1101001 MPOU3BOIBHBIX (PUTYDP, YMETh BEIYUCIISATH
JUIMHBI ¥ HaXOJHUTh YIIIbl y 1MOA0OHBIX (uryp. [IpuMeHsATh cBOiCcTBa MOJO0MS B MPAKTUYECKUX
3agadax. YMeTh NIPUBOIUTH PUMEPHI OJOOHBIX (GUTYDP B OKpPY’KAIOLIEM MUpE.

° [Tonp30BaThesd TeopeMaMHM O MPOMU3BEIEHUM OTPE3KOB XOPI, O HPOM3BEACHUU
OTPE3KOB CEKYILUX, O KBapaTe KacaTeIbHOM.

° [Tonp30BaThbcs BEKTOpAaMH, IOHUMATh UX T€OMETPHUECKUN U (U3NUECKUN CMBICI,
OPUMEHATh MX B PELICHUU T'e€OMETPUYECKUX M (u3ndeckux 3agad. [IpuMeHsTH cKaispHOe
IPOM3BEACHUE BEKTOPOB JJIs1 HAXO0XKICHUS JUTUH U YTJIOB.

° [Tonp30BaThcs METOIOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B pEIICHUHU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

° Brnaners moHATUSMH NPaBUIBHOTO MHOT'OYTOJIBHHKA, UTMHBI OKPY>KHOCTH, JJTMHBI
JIYTH OKPY>XHOCTH M paJIMaHHON MEphl yrila, yMETh BBIYMCIATH IUIOLIA/b Kpyra M €ro 4acTeu.
[TpumMeHsTH MoTydYeHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.
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° Haxoauts ocu (W11 IEHTPBI) CUMMETPHUH (QUTYP, TPUMEHSTH ABUKEHUSI INIOCKOCTH
B MMPOCTEUIINX CITyYasix.

° [IpuMeHsITh TOMy4YEeHHBbIE 3HAHUS Ha IPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJEIN JJs 3aJad pealbHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOLIUE BBIUUCICHUS C
OpPUMEHEHHEM TMOA00US M TPUTOHOMETPUYECKHX (YHKUHUI (MONb3ysch, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).
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TEMATHYECKOE INTAHUPOBAHUE

7 kaacc (68 1)
N Ha3Banue pasaena
- (TeMbI) OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS.
n/n OcHOBHOe coep:KaHue.
Kypca (44cj10 4acoB)

1 [Ipocreiimme [Ipocreiimue reomeTpuueckue | DopmynnpoBaTh OCHOBHBIE OHATHS U onpeeneHus. PaciosHaBarthb
reOMETPUUECKUE OOBEKTBI: TOYKH, MpPSMbIC, Jy4Hd | H3yYCHHbIE T€OMETPUYECKHE (PUTYpHI, ONPENENiATh HMX B3aHMMHOE
uryps U yTJIbl, MHOTOYT'OJIbHUK, JIOMaHasl. pacroyioxkeHue,

U X CBOICTBA. CMexHbBIE U BEPTUKAIIBHBIE YTJIbL. BBITIOJIHATH YEPTEK MO YCIOBUIO 33/1a4H.
Usmepenue Pa6ora c npocreiimmvu | IIpoBoaNTE mpocTelInue MOCTPOCHMS € IMOMOIIBI0 LUPKYIS U
TeOMETPUIECKUX UCpTEKAMMU. JMHEHKH.
T W3MepeHne JTUHEWHBIX W YIJIOBBIX | VI3MEpATH JIMHEWHBIE W YIJIOBBIE BEIMYMHBI TE€OMETPUYECKHX H
(14 u) BCIIMYHH, BBIYMCICHUE OTPE3KOB M | IPAKTHYECKUX OOBEKTOB.
YIJIOB. OnpenensTs «Ha ria3» pa3Mepbl pealibHbIX 00BEKTOB, MPOBOJIUTH
[lepumerp ¥ miomans Guryp, | TpyOyIo OLIEHKY MX pa3MepoB. Pemars 3a1a4n Ha BEIYUCIIEHNE JUTHH
COCTaBJICHHBIX U3 | OTPE3KOB U BEIWYUH YTJIOB.
NpsAMOYTOJIBHUKOB. Pemate 3amauM Ha B3aMMHOE pPaCIOJIOKEHUE T'€OMETPUYECKUX
¢uryp.
[TpoBoauTh KIACCHU(UKAIUIO YITIOB, BBIYHCIATh JTUHEHHBIE U
YIJIOBBIE BEJIMYMHBI, MPOBOJUTH HEOOXOJUMBIE JOKa3aTEeJIbHbBIE
paccyxaeHHUs.
3HAKOMUTHCS C UCTOPUEN Pa3BUTHS T€OMETPHUH.

2 TpeyronsHuku [TonsTne 0 PaBHBIX Pacno3HaBaTth mapbl paBHBIX TPEYTOJBHHUKOB Ha TOTOBBIX

(22 ) TPEyroJIbHUKAX W IIEPBUYHBIC yepTexax (C yka3aHHMeM IIPU3HAKOB).

IIPEJCTABICHUS 0 paBHBIX
(koHTpY3HTHBIX) ¢urypax. Tpu

BoiBoauTh ciienicTBUS (PaBEHCTB COOTBETCTBYIOIIUX 3JIEMEHTOB)
U3 PaBEHCTB TPEYTOJIbHUKOB.

MpHU3HaKa paBeHCTBa DopMyIUPOBATH ONPEAEIEHUS: OCTPOYTOIBHOT0, TYOYTOJIBHOIO,
TPEYTrOJIbHUKOB. MPSIMOYTOJILHOTO, paBHOOEAPEHHOTO, PAaBHOCTOPOHHETO
[Tpuznaku paBeHCTBa TPEYTOJbHUKOB; OMCCEKTPUCHI, BEICOThI, MEIUaHbl TPEYTOJIbHUKA;
MPSAMOYIOJIBHBIX TPEYTOJbHUKOB. CEpEINHHOIO HEPHEHINKYIIApA OTpe3Ka, HepuMeTpa
CBOMCTBO MEJIUAHBI TPEYTroJIbHUKA.
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IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
PaBHOOEIpEHHBIC u
PaBHOCTOPOHHUE TPEYrOJIbLHUKH.
[Tpusznaku u CBOICTBA
paBHOOEIPEHHOTO TPEYTOJILHUKA.
[Tpotur OospIei CTOPOHBI
TPEYTroJIbHUKA JISKUT  OONBIINN
yroii. [Tpocteiiiue HepaBeHCTBA B

FEOMETPUH. HepasencrBo
TpEyroJIbHUKA. HepaBeHnctBo
JIOMaHOM.

[IpsaMOyronbHBI TPEYrOJbHUK C
yriaom B 30°.

[TepBbie MTOHATHS 0
JI0OKA3aTeJIbCTBaX B TEOMETPUH.

®opmMmynupoBaTh CBOICTBA ¥ MPH3HAKH PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.

Crpouth 4YepTexH, pelaTh 3a7adyd C [OMOILBIO HAXOKICHUS
PaBHBIX TPEYTOJILHUKOB.

ITpuMeHsITh IpU3HAKY PABEHCTBA MPSMOYTOJBHBIX TPEYTOJIbHUKOB
B 33J1a4aXx.

Hcnonb3oBath HUppPOBBIE pecypchl sl MCCIEIOBaHHUS CBOMCTB
n3ydaeMbIxX puryp.

3HAKOMMTHCS C UCTOPUEN pa3BUTHS FEOMETPUH

[TapansiesibHbIE
npsiMble, CyMMa yTJiOB
TpeyrojbHUKa (14 4)

[lapanmiensHble  mpsMble,  HUX

ceoucrBa, Ilareii  moctynar
EBknuma. Hakpect nexamue,
COOTBETCTBEHHbIE u
OJTHOCTOPOHHHE YTIIBI
(oOpa3oBaHHBIE NIPH MIEPECEUCHUN
HapajuIeIbHbIX IPSIMBIX
CeKymieil).

IIpusnax [apajieIbHOCTH
IIPSIMBIX yepes PaBEHCTBO

pacCcTosHUM OT TOYEK OJHOU
MPSAMON 10 BTOPOH MPSAMOM.
CyMMa yrioB TpeyrojbHUKa U
MHOTOYTOJIbHUKA.

Bremnue yribsl TpeyrojbHUKA.

@opMyIUpOBaTh MOHSATHE MApPAJICIbHBIX MPSAMBIX, HaXOIUTh
MPaKTUYECKUE TPUMEPHI.

N3yuaTe cBoWcTBa YrioB, OOpa30BaHHBIX NPHU TIE€ PECCUYCHUH
MapajvieIbHbIX MPSMBIX CEKYILEH.

[IpoBoauTh [10Ka3aTeabCTBA MAPAIIIEIBHOCTH JABYX MPSMBIX C
MTOMOIIBIO YTIIOB, 00Pa30BaHHBIX MPU IMEPECCUCHUN ITUX MPSIMBIX
TpeTbell NpsIMON. BBIYMCHATH CyMMY YIJIOB TPEYTrOJIbHHKA U
MHOT'OYT'OJIbHUKA.

Haxogute 4yucnoBele u OyKBEHHbIE 3HAYEHUS YIJIOB B
TrEOMETPUUYECKUX 33Jadax C HMCIOJb30BAaHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMUTHCS C UCTOPUEHN pa3BUTHUS T€OMETPUH.

Okpy>XHOCTb H OKpy>KHOCTB, XOpAbI u DOopMyIUpPOBaTh ONPEAEICHUS OKPYKHOCTH, XOPABI, JUaMeTpa U
KpYT. JIUaMETPBIL, ux CBOMCTBA. KacaTelIbHOW K OKPYXKHOCTH. M3ydaTh MX CBOWCTBA, IPU3HAKH,
I'eomeTpuueckue KacarenbHast K  OKPYJKHOCTH. CTpouTh 4yeprexu. MccienoBars, B TOM 4YHCIIE HCIONb3Ys
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MOCTPOEHUS OKpyXHOCTb, BOUCAHHAsI B YTOJL. u(pOBBIE PECYPCHI: OKPYKHOCTh, BIUCAHHYIO B YIOJ;, IHEHTP
(14 9) [Tousitue o I'MT, npumenenue B OKpPY’XKHOCTH, BIOMCAaHHOW B  yroJl; PaBEHCTBO OTPE3KOB
3a/1ayax. buccekrpuca u KacaTeJIbHbIX.
CEpEeIMHHBIN MEPIEHINKYISP KaK Ucnonp3oBare Meron [I'MT pans nokazarenbcTBa TEOpEM O
F€OMETPUYECKHE MECTa TOYEK. MepeceyeHn OMCCEKTPUC YTIIOB TPEYroJIbHUKA M CEPEAMHHBIX
OKpy»XHOCTb, ONHMCaHHasi OKOJIO MEPIEHANKYISAPOB K CTOPOHAM TpeyrojbHUKa ¢ noMmouipio ['MT.
TpeyroibHuka. Brnucannas B OBnazneBarh MOHATUSMHU BIIMCAaHHON M ONMCAHHON OKPYXHOCTEH
TPEYTOIbHUK OKPYKHOCTb. TPEYTOJIbHUKA, HAXOIUTh LIEHTPBI 3TUX OKPY’KHOCTEM.
[Ipocrerimume 3aa4u Ha | Pemare OCHOBHBIE 3aJaud Ha IIOCTPOCHUE: YIJIA, PABHOIO
ITOCTPOEHHUE. JAHHOMY; CEPEIMHHOIO MEpPHEHIUKYIsIpa JaHHOIO OTpPE3Ka;
IIPSIMOM, MPOXOJALIEHN Yepe3 JaHHYI0 TOUKY U IEPIIECHIUKYJIIPHOI
TAHHOW TIPSt MOM; OMCCEKTPUCHI TAHHOTO YTIJIa; TPEYTOJIbHUKOB 110
Pa3IUYHBIM 3JIEMEHTAM.
3HAKOMUTHCS C UCTOPUEN Pa3BUTUS T€OMETPHUH.
S [ToBTOpenue, [ToBTOpenne wu  oOoOIIeHHE Pemiate 3a7aun Ha MOBTOpPEHUE, WILTIOCTPUPYIOIINE CBA3U MEKY
o0o0mieHue OCHOBHBIX IOHATHA W METOJO0B Pa3IMYHBIMU YaCTAMU Kypca.
3HAHUM. Kypca 7 kiacca.
(4 4)
8 kaacc (68 u)
N Ha3Banue pa3nena
- (TeMbI) OcHOBHBbIE BH/IbI 1eITEJILHOCTH 00y4aKOIIMXCS.
n/n OcHOBHOe coiep:KaHue.
Kypca (44cj10 4acoB)
1

UYerpipéxyronpanku (12

4)

[Mapamnenorpamm, ero mpU3HAKA
U cBoiicTBa. YacTtHble ciy4yau
napajyuiesIorpaMMoB
(TIpSIMOYTOJILHUIK, pomo,
KBaJpaT), MX INPU3HAKK U
cBoiicTBa. Tpamnerus. PaBHoOOKast
U TIPSIMOYTOJIbHAS TPATELUU.
YBoenue MEJIUAHBL.
[lenTpaibHas CUMMETPHS.

N3006paxaTh 1 HAXOAUTH HAa UEPTEkKAX YETHIPEXYTOJIbHUKN Pa3HbIX
BHJIOB U X DJIEMEHTHI.

®opMyIMpOBATH ONpeEICHUS: napajuiesorpamma,
MpSIMOYTOJIbHUKA, poM0Oa, KBaapara, Tparenuu, paBHOOOKOM
Tpamnenuu, NOpsAMOYTrojdbHOW  Tpameuwu.  Jloka3piBath  H
WCIIONB30BaTh MPHU pEUIEHUM 3a/1ad IPU3HAKM U CBOWCTBA:
napajuieiorpaMma, — MpsMOYrolibHHWKA,  pomOa,  KBajpara,
Tparnenuy, paBHOOOKOH Tpaneuu, MpSMOYTOJIbHON TPAISIHH.
[IpumeHsTh METOA YABOEHUS MEANAHBI TPEYTOJIbHUKA.
Vcnonp3oBath HUGPOBBIE pecypchl sl MCCIEIOBaHHs CBOMCTB
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n3ydaeMbIxX uryp.
3HAaKOMHUTbHCS C HICTOPUEH Pa3BUTHS T€OMETPHH

Teopema ®aneca u
TeopemMa 0
MPOTIOPIIMOHATEHBIX
OTpe3Kax, MoAo0HbIC
TpeyronbHuKH (15 )

Teopema daneca u teopema o
IIPONIOPLIMOHAIBHBIX OTPE3KaXx.
CpenHsisi JMHUS TPEYrOJbHUKA.
Tpanenus, e€ cpenHAd TUHUS.
[IponopuuoHanbHble  OTPE3KH,
IMOCTPOCHUE YETBEPTOTO
IIPOINOPLIMOHAJIBHOTO OTPE3Ka.
CpoiicTBa  ILIEHTpa MacC B
TPEYTOJIbHUKE.

[TonoGHble TpeyronpHUKU. Tpu
MpU3HaKa moxoous
TpeyrojapbHUKoB. [IpakTnueckoe
IIPUMCHEHHE.

IIpoBOAUTH TOCTPOEHUS C MOMOLIBIO LUPKYJS U JHMHEHKH C
UCIIOJIB30BAaHUE  TEOPEMBI Qaneca wu TEOPEMBI 0
[IPOIIOPLUOHATBHBIX OTpE3Kax, CTPOUTH YETBEPTHIN
MPONOPIMOHATIBLHBINA OTPE30K.

IIpoBOAUTH NOKA3aTENBCTBO TOTO, YTO MEAHMAHBI TPEYrOJIbHUKA
IIEPECEKAIOTCS B OJHOU TOYKE, M HAXOIUTH CBS3b C LICHTPOM Macc,
HaXOJUTh OTHOLICHHE, B KOTOPOM MEIMAHBl AEIATCS TOYKOM HMX
IIEpPECEYCHUS.

HaxonuTth momoOHbIE TPEYroJbHUKH HA TOTOBBIX YEpTEk,ax C
YKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOI00US.

Pemate 3amaun Ha 1OMOOHBIE TPEYTOJIBHUKA C TOMOUIBIO
CaMOCTOATENIBHOIO  IIOCTPOEHUs 4YEepTeXEH U  HAXOKIACHUs
M0TOOHBIX TPEYTOJIbHUKOB.

IIpoBoguTL [OKAa3aTENbCTBA C  HCIOJIB30BAHMEM IIPU3HAKOB
moxo0us.

Jloka3bIBaTh TPU MPU3HAKA OJO0US TPEYTOIbHUKOB.

[IpMeHATH MOMYYECHHBIE 3HAHUS NPU PEIICHUH T€OMETPHUYECKHUX
Y IPAKTUYECKHX 3a7ad.

3HAKOMMTHCSI C UCTOPUEN pa3BUTHS TEOMETPHUH

IImomans.
Haxoxnenune
Ionaaei
TPEYTrOJIbHUKOB

u MHOT'OYTOJIbHBIX
¢buryp. [Tnomamn
nono0HbIX Quryp (14
4)

[TonsstTue 006 oOmel TEOpUU
TUIOLIA/IH.
®opMyibl JUISL
TpEeyroJbHUKa,
napajuienorpamma.  OTHoOIIEHHE
wionaaed  TPEeyroJbHUKOB €
OOIIMM OCHOBAHHWEM WM O0IIen
BBICOTOM. Beruucnenune
TIoLIaIel CIIOKHBIX GUTyp yepes
pa3bueHue Ha 4acTH u
JOCTPOEHUE.

[Tnomaan ¢uryp Ha KiIeT4aTou
Oymare.

[Tnomanu  momoOHBIX  GUryp.

iomaigun

OmnazieBaTh NMEPBUYHBIMHU TMPEACTABICHUSAMH 00 0O01Iel Teopuu
iomazan (Mepsl), GOpMyIHPOBATH CBOMCTBA TUIOMIA/IN, BBIACHAThH
ux HaFHHI[HBIfI CMBICJI.

BeIBouTh (hOpMyJTBI TUTOIIAIN TTApAIITIeNIOTpaMMa, TPEYTOJIbHUKA,
Tpanenuu u3 GopMyIbl IUIOMIAAA TPSIMOYTOJbHUKA (KBaapara).
BeIBOIUTE (OpPMYIIBI TUIOMIAN BBITYKJIOTO YETHIPEXYTOIHHHUKA
Yyepe3 JAMaroHalld M yrojl MexAy HUMH. HaxomuTs momanu
buryp, m300paKEHHBIX Ha KJIETYaTOM Oymare, HCIOIb30BaTh
pa3bueHue Ha 4acTH U JOCTPOCHHUE.

Pa3zbupath mpruMepsl UCMOIB30BAHUS BCIIOMOTATENBHOMN TUIOMIAIN
A PpCIICHU A TCOMCTPHUYCCKUX 3ada.

Haxomute muiomanu momoOHbIX (uryp. BeraucnsaTs miomanu
Pa3NIUYHBIX MHOTOYTOJIBHBIX (DUTYD.

Pemrate 3a1a4un Ha TUTOMIAIE C PAKTHYECKUM COJICPIKAHUEM.
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Briuncnenne miomanei. 3agadu
C TMpPaKTUYECKHM COJIEepPKaHUEM.
Pemrenne 3amay ¢ ITOMOIIBIO

MeETOoIa BCIIOMOTaTEIbLHOMN
IIJIOLLAIN.
Teopema Iludaropa u Teopema [Mudgaropa, eé JlokasbiBaTh Teopemy IIudaropa, ucrmonb3oBath €€ B IPaKTUYECKUX

Hayaja
TPUTOHOMETPUU

(10 9)

AOKa3aTCJIbCTBO W HNPUMCHCHUC.
Oo6parnas Teopema [Tudaropa.

Onpenenenue
TPUTOHOMETPHUECKUX  (DYHKIMH
OCTPOro yria,
TPUTOHOMETPHUYECKHUE
COOTHOHICHUS B MPAMOYT'OJIbHOM
TPEYTOJIbHUKE. OcHoBHOE

TPUTOHOMETPUUECKOE TOKIECTBO.
CooTHo1IEHNS MEXly CTOPOHAMU
B MPSIMOYTOJIbHBIX
TpeyroJibHUKax ¢ yriamu B 45° u
45°; 30° u 60°

BBIUHCIICHUSIX. DopMynupoBaTh oTpeieNeHUs
TPUTOHOMETPHUYECKUX (PYHKLIUH OCTPOro yriia, MpOBEpATh HX
KOPPEKTHOCTb.

BBIBOI[I/ITI: TPUTOHOMCTPUYICCKNUEC COOTHOLICHUS B IPAMOYT'OJIBHOM
TPEYTOJbHUKE.

HccenenoBaTh COOTHOLICHUS MEKy CTOPOHAMHU B IIPSIMOYTOJIBHBIX
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

Hcnons3oBars (bopmyIbl HpHUBEICHUS 51 OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOKJICHHUS COOTHOLICHHM
MEXJY TPUTOHOMETPHUUYECKUMH (DYHKIUSMH Pa3IMYHBIX OCTPBIX
YTJIOB.

[IpuMeHATh TOJIy4CHHBIE 3HAHUA M YMEHUSA IIpU PELICHUHU
MPAaKTUYECKUX 3a7a4y. 3HAKOMUTBCA C MCTOPUEH pPa3BUTHUA
T€OMETPHUH.

Yriael B OKPY’KHOCTH.

Bnucannsie u HCHTPAJIbHBIC

cI)OpMy.]'II/IpOBa.Tb OCHOBHBIC OIIPCACIICHHA, CBA3AHHBIC C YIJIaMU B

Brnucanneie u YIJIBI, yTOJ MEXKYy KacaTeJIbHOU U Kpyre (BOHCAHHBIA  yroj, IEHTpajdbHBbIM yron). Haxomuts
ONMCAHHBIC XOPIIOH. YTIIbI MEKTYy XOpJIaMH U BIMCAHHBIC YTJIbl, ONUPAIOIIMECS Ha OOHY AYTY, BBIYMCIIATh YIJbI C
YEThIPEXYT OJIbHUKH. CCKYyIIUMM. IOMOIIBIO TEOPEMbI O BIHMCAHHBIX YTJIaX, TCOPEMbl O BIHCAHHOM
Kacarenbnbie K Brucausasie u OIMCAHHBIE YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTpalIbHOM yriie. McciienoBars, B
okpyxHoctu. Kacanue YEeTBIPEXYTOJIbHUKY, UX IIPU3HAKU TOM YHUCJIE C TOMOIIbIO HU(PPOBBIX PECYpCOB, BIHMCAHHBIE U
OKPY’KHOCTEH. u cBoucrBa. [Ipumenenne 3Tux OIMCAHHbIE YETBIPEXYTOJIbHUKN, BBIBOAUTH HX CBOWCTBA U
(13 1) CBOICTB pu pelLeHnmn MIPU3HAKU.

rCOMCTPUICCKHUX 3a/a4. Hcnonb30BaTh 3T CBOMCTBA U MPU3HAKHU NP PELICHUU 3a/1a4

B3anMmHOe pacnosiokeHue AByX

OKPYHOCTEH. Kacanue

OKPYKHOCTEH.
[ToBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHSITUUN Pemare 3a1auyn Ha MOBTOpPEHHE, WILTIOCTPUPYIOLIUE CBA3U MEKIY
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00001eHune U METoJoB KypcoB 7 u 8 Pa3NUYHBIMH YacTsMH Kypca.
SHAHMI KJIaCCOB,
(4 u) 000011eHNe 3HaHUH.
9 kaacc (66 4)
N Ha3Banue pasaena
°
(TemMBI) OcHOBHBIE BH/IbI 1eSITeIbHOCTH 00y4AIOIINXCH.
n/n OcHoOBHOe coaep:kaHue.
Kypca (4McJ10 YacoB)

1 Tpuronomerpus. Omnpenenenne TpuroHomerpuuecknx [PopMyIHpoBaTh ONpEeNeHHUs] TPUTOHOMETPUYECKHUX (DYHKITHHA TYIBIX
Teopembl kocuHycoB u | pyHkmmii yraoB ot 0° go 180°. u npsiMbIX yriioB. BeIBOAUTH T€OpEMy KOCUHYCOB U TEOPEMY CHHYCOB
CHHYCOB. KOCI/IHyC N CUHYC IIPAMOIr'o U TyIoro (C panuycom OIMUCAHHOUN Opr}KHOCTI/I).

Pemienne y(F)J(I;a‘(S “TeopeMa KOCHHYCOB. pemars TpeyronpHEKH. Pemarh MpakTHUeCKHe 3a1a4i, CBOISIINECS K
TPCYroJILHUKOB (O6obmeEnnas) Teopema CHHYCOB (c HAaXO0K/ICHUIO Pa3JINYHBIX YJIEMEHTOB TPEYTrOJIbHHUKA.
(16 1) pannycoM ONMUCAHHON OKPYKHOCTH).

Haxoxnenue 1MH  CTOPOH |

BEJIMYUH yTJIOB TPEYTOJHLHUKOB.

dopmyna MIOMAAN TPEYrojbHUKA

gyepe3 JIBe CTOPOHBI M YTOJI MEKIY

Humu.  Dopmyna TJTIOIIAIU

YeThIPEXYTOJIbHUKA  4Yepe3  €ero

IUAroHalld W Yroll MEXIy HHMH.

[IpakTrueckoe MIPUMEHEHHUE

JIOKa3aHHBIX TEOPEM.

2 [IpeobpaszoBanue [Tonsitue 0 npeoOpazoBanuu (OcBauBaTh  IOHSTHE npeoOpazoBanus nonodbus. Mccnemosathb
noxo0usi. MeTpuueckue | moaoous. OTHOILICHHE JIMHEHHBIX JJIEMEHTOB (GUIryp MpH Mpeodpa3oBaHUU
COOTHOIIEHUS B | COOTBETCTBEHHBIE sneMmenTnl ofoous.  HaxomuTh  mpumepbl  moAoOust B OKpysKaromiei
OKPY>KHOCTH nono6uelx  Quryp. Teopema o (ICHCTBHTCIBHOCTH. BEIBOIMTH METPHYECKHE COOTHOLICHHS MEXIY
(10 9) IPOM3BENCHHH  OTPE3KOB  Xopjx, OTPE3KAMH XOpJ, CEKYIMX U KacaTeNbHBIX C HCIIOIb30BAHHEM

TeopemMa O TPOHM3BEJACHUU OTPE3KOB
CeKyLIMX, TeopeMa O KBajapare

BIIMCAHHBIX YTJIOB u HOI[OGHBIX
CCOMETPUYCCKUE 3aga4ud MW 3aJadd U3

TpeyroJibHUKOB. Pemars
peaTbHOM  KM3HU  C

IMCITIOJIb30BaHHUECM HOI[OGHBIX TPCYT'OJIbHUKOB.
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KacaTeJIbHOM. [Ipumenenne
pELIEHUU TEOMETPUYECKUX 3a/1a4.

Bekropsr Omnpenenenue BEKTOPOB, cliokeHue  [MICrosib30BaTh BEKTOPBI KAaK HAINPABICHHBIE OTPE3KH, HCCIEN0BATH
(129) U Pa3sHOCTh BEKTOPOB, YMHOXKCHHME [P€OMETpUYECKH (mepemenieHne) U (U3NYEeCKUid (cuiaa) CMBICIBI
BEKTOpA Ha YUCJIO. BEKTOPOB.
Ou3nuecKuii W TCOMETPUYECKHI [3HATH ONPEIENIECHUS CyMMbI U PA3HOCTH BEKTOPOB, YMHOKEHHS BEKTOPA
CMBICJI BEKTOPOB. Ha YUCIIO, UCCIIEeI0BAaTh T€OMETPUUECKUI U (PM3HUECKUN CMBICIBI 3TUX
PaznoxeHne BekTopa IO JABYM  [OICpAIIHid.
HEKOJJIMHEAPHBIM BCKTOpaM. Perats TCOMETPHUYCCKUC 3ala4r C UCIT0JIb30BaHNEM BCKTOPOB.
Koopaunarel Bekropa. CkansipHoe — [PacKiaabiBaTh BEKTOP M0 JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
NPOU3BENEHUE  BEKTOPOB, ero [ICMoib30BaTh CKalsApHOE IPOU3BEICHUE BEKTOPOB, BBIBOJUTH €r0
IpUMEHEHUE A1  HaXOXIeHus |OCHOBHBIC CBOMCTBA.
JJIMH U yTIIOB. BpraucisaTe cyMMy, pa3HOCTbh U CKaJISIPHOE MPOU3BEICHHUE BEKTOPOB B
Pemrenne 3amad ¢ moMoimbio  [KoopauHarax. IIpuMeHATh cKanspHOE MPOM3BEACHUE IS HaXO0XKICHHS
BEKTOPOB. IJIMH U YTJIOB.
[Ipumenenue BEKTOPOB JUIst
peleHns 3aJady  KUHEMAaTUKU H
MEXaHUKH.
JlexapToBBI JlexkapToBbl KOOpAMHATHI TOUEeK Ha [OCBauBaTh MOHATHUE NMPSAMOYIOJIbHOM CUCTEMBI KOOPAMHAT, 1EKAPTOBBIX
KOOPIAWHATHI Ha | IJTIOCKOCTH. KOOPAWHAT TOYKH.

IockocTH (9 u)

YpaBHeHHEe NpsAMOH.  YIVIOBOM
kod(uimeHT,  TaHreHC  yria
HaKJIOHA, napajjieiabHble u
MepHEHIUKYIISIPHBIC MIPSMBIE.

VYpaBHeHue OKPYHOCTH.
HaxoxneHne KoopauHaT TOYeK
nepeceyeHus:  OKPY)KHOCTH U

npssMoi. MeTtox KoopAMHAT IpU
PEILICHNN F€OMETPUYECKUX 3a1a4.
Hcnons3oBanue MeTO1a KOOPAUHAT
B IIPAKTUYECKUX 3a7a4ax.

BpIBOIUTE ypaBHEHHE IpPSMONM U OKPYKHOCTH. BBIIENATH IMOIHBIN
KBaJZpaT s HaXOXJEHUs LEHTpa M paguyca OKPYKHOCTH IO €€
YPaBHEHHIO.

PemaTte 3a7auM HAa HAaxOXKJIEHHWE TOYEK IIepeCceYeHUs] NPSIMBIX U
OKPYKHOCTEN € TOMOIIBIO METOAa KOOpAnHAT. Vicronbs30BaTh CBOMCTBA
yrJI0BOTO  Ko3(pduimeHTa mpsMONW TPU  pEIICHWH  3am1ad, s
ONpEIETICHUS PACTIOIOKEHUS TTPSIMOM.

[IpumeHsAT, KOOpAMHATHI IPU  PEHIEHMH TI'EOMETPUYECKHX U
MPAKTUYECKUX 3aJad, JUIsl IOCTPOEHUS MaTeMaTHYECKHX MOJeei
peaTbHBIX 3374 («METO KOOPAMHATY).

[Monmp30BaTbcs AN MOCTPOEHUS W MCCIEAOBAHUN  LU(DPOBBIMU
ecypcamu. 3HaKOMHUTBCSI C UCTOPUEN pPa3BUTHsI TEOMETPHH.

IIpaBunbHbBIE
MHOT'OYT'OJIbHUKH.

[IpaBunbHBIE ~ MHOTOYI'OJIBHUKH,
BBIYHCJICHUE UX DJIEMEHTOB. Yncio

q)OpMy.HI/IpOBaTI: OIMPCACIICHUC MMPpaBUJIbHBIX MHOT'OYT'OJIbHUKOB,

HaXOAUTh HX DJICMCHTHI. [Tonw30BaThCS ITOHATHEM JJINHBI
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JlnmuHa OKpy»KHOCTH
U IJIOLIAAb KpyTa.

Brruucnenune
Ionaaei

(8 1)

IIm m nnuHa okpyxHOCTH. JlnuHa
OYyTrd  OKpYXHOCTH. Pannannas
Mepa yria. [Imomans xpyra u ero
AJIEMEHTOB (CEKTOpa W CETMEHTA).
Brruucnenue miomaneit  ¢uryp,
BKJIIOYAIOIUX JIEMEHTHI Kpyra.

OKPYHOCTH, BBEJIEHHBIM C IIOMOIIbIO IIPABUIIBHBIX MHOTOYTI'OJIbHUKOB,
onpenensaTe uucio I, nuMHY IOyrm W paguaHHyl0 Mepy yria.
[IpoBoauTh IIEPEXO] OT pPAJAMAHHOW MEpPHI yIila K TIpagyCHONM U
HaoOopot. OmnpenensaTe miIomanp Kpyra. BeBoauts dopmyinsl (B
CpajlyCHON M paguaHHOW Mepe) IUIs JUIMH AYT, TUIOLIAJeH CEeKTOPOB U
CErMEHTOB. BpuuciasaTs 1uomanu (uryp, BKIIOYAIONIMX 3JIEMEHTHI
OKpyxHOCTH (kpyra). HaxoauTts nionaay B 3a/1a4ax pealbHON XKU3HU

JIBM>KEeHUS MIOCKOCTH

(64)

[lonsiTHE O ABMKEHUU IJIOCKOCTH.
[TapannensHbId TIEpEHOC, TTOBOPOT
n cummerpusa. Ocu U ILEHTpPHI
CUMMETPUHU.
IIpocreiimue
pelieHnu 3a1a4

MMPUMCHCHUA B

Pa30upathe mpUMephl, WITIOCTPUPYIOIINE MOHATHUS JIBMXKEHUS, IIEHTPOB
1 OCEY CUMMETPHH.

DopMyIMpOBATh ONPEAEICHUS MMAPaUIEIBHOIO IIEPEHOCA, TIOBOPOTA U
0CEBOM CUMMETpHUH. BBIBOAUTH UX CBOMCTBA, HAXOAUTH HEIOJBUKHBIC
TOYKH.

HaxoauTe HEHTPHI U OCH CUMMETPUN TIPOCTEHIINX (puryp.

[IprMeHATH MNapajuleIbHBbIM IMEPEHOC U CUMMETPUIO IIPU PELICHUU
reoMEeTpUUECKUX 3a1a4 (pa3oupaTh NPUMEpPHI).

lcrionp30BaTh A7l IOCTPOEHUsSI U MCCIIEI0BaHUN IM(PPOBBIE PECYPChI

[ToBTOpEHME,
0000111IcHHE,
cucreMaTrmni3anusa
3HAHUIT

(5 4)

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7—9 KJaccos,

o0o0IIeHne u  cHcTeMaTHU3alus
3HAHUM. [IpocTretimue
reoMeTpuyeckue (GUrypel U HX
CBOMCTBA. N3mepenue
F€OMETPUYECKHUX BEJTUYMH.
TpeyroabHUKH.

[TapamiensHbIe u
MEPIEHUKYIISIPHBIE MIPSIMBIE.
OKpy’KHOCTb 51 KpYT.
I'eomeTpuueckue MOCTPOEHUS.
VYriab1 B OKpyKHOCTH. BrincanHusie u
OIHMCaHHbIE OKpPYXHOCTHU
MHOT'OYT'OJIbHUKOB.

OnepupoBaTh  NOHATHUSMHU:  Qurypa, TOYKa, TMpsMas,  yrod,
MHOTOYTOJIHUK, PAaBHOOEIPEHHBI U PaBHOCTOPOHHUHN TPEYTOJIbHUKH,
MPSIMOYTOJIBHBIA  TPEYTOJIBHUK, MeanaHa, OWCCeKTpHCa W BBICOTA
TPEYroJIbHUKA, MMapajuiesiorpaMM, poMO, MPSIMOYTOJIbHHK, KBapar,
Tparenus; OKPy»XKHOCTh, KacaTelbHas; PaBEHCTBO M Mojaodue Quryp,
TPEYTOJIbHUKOB; TMapaJUICIbHOCTh M TMEPHEHIUKYISIPHOCTh TPSIMBIX,
YI‘OJI MG)K,Z[y Hp}IMBIMI/I, CI/IMMeTpI/IH OTHOCUTCJIBbHO TOYKH H HpHMOfI;
ITMHA, pacCTOsSTHUE, BETUYMHA YTJIa, IUIOIIA b, TIEPUMETD.
Vcrionp30BaTh (OpMyJIbl: MEPUMETPA U TUIOIIAJM MHOTOYTOJIBHHKOB,
IUITMHBl OKPY>KHOCTH M IUIOMIAAM Kpyra, o0b&éMa MpPsIMOYTOJIHHOTO
napajuiejenumnesa.

OHGpI/IpOBaTI: IIOHATUAMMUN . Hp}IMOyFOHBHaH cucreMa KOOpI[I/IHaT,
BeKTOp; HUCIIOJIB30BATh DOTHU IIOHATUS IJIA HpGI[CTaBJIeHI/IH JAaHHBIX N
peleHns 3a1a4, B TOM YHCJIe U3 IPYyrUX yuyeOHBIX MpeameToB. Pemars
3alayd Ha TOBTOPEHUE OCHOBHBIX IMOHATHHA, WJUTFOCTPAIMIO CBS3EH
MEXIY Pa3IuYHBIMH 4YacTsAMU Kypca. BeiOupaTh METOn M perieHus
3aJauu.

Penrate 3a7a4y U3 DOBCEIHEBHOMN YKU3HU.
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PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTHUKA». 9 KJIACC

HEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

B coBpemenHOM 1H(poBOM MHpE BEPOATHOCTh M CTATHCTUKA MPUOOPETAIOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKU 3PEHMS MPAKTUUECKUX NMPUIOKEHHUM, TaK U UX pOJIM B 00pa3OBaHUM,
HEOOXOMMOM KakJIoMy 4elloBeKy. Bozpacraer yucino mpodeccuii, npu OBIaACHUH KOTOPHIMU
TpeOyeTcst Xxoporasi 6a3oBasi HOATOTOBKA B 007aCTH BEPOSTHOCTU U CTATUCTUKHU, TaKasi IOJrOTOBKA
BaykHA VISl POJIOJKEHUST 00pa30BaHUs U JUIsl YCIEIIHOM MpoQeccuoHaNbHON Kapbhephl.

Kaxp1il uenoBek MOCTOSIHHO IPUHUMAET PELICHUS Ha OCHOBE UMEIOIIUXCS Y HETO JaHHBIX.
A s 000CHOBAaHHOTO MPHUHATHUS PELICHUS B YCIOBHUSAX HEJOCTaTKa MIM U30BITKA MHPOPMALUU
HEOO0X0MMO, B TOM YHCIE, XOpOUO C(HOPMHUPOBAHHOE BEPOSATHOCTHOE M CTAaTHCTUYECKOE
MBIIIJICHHE.

NMeHHO TO0ATOMY OCTpPO BCTajla HEOOXOAUMOCTh C(HOPMHUPOBATH Yy OOYyYaIOIMIUXCS
(GYHKIIMOHATIBHYIO IPAMOTHOCTD, BKJIIOYAIOIIYIO B ce0s1 B KAUECTBE HEOTHEMIIEMOMN COCTABIISIONIEH
yMEHHE BOCHPUHHMMATh M KPUTHYECKH aHaIU3UpOBaTh HWHGOpPMAIUIO, TMPEICTABICHHYIO B
pa3nuYHbIX (Qopmax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX pEabHBIX IPOILECCOB U
3aBHCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE pacuéThl. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIUIAMU cOopa, aHaN3a U TMPEACTABICHUS TaHHBIX U3 Pa3IMYHBIX cep KU3HU O0IecTBa U
rocygapcTBa mpuoOmmaer oOyyaromuxcss K OOIIECTBEHHBIM HHTEpecaM. F3ydeHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3aIMK rnepedopa U moacyéra yrcia BapuaHTOB, B TOM
qucie, B IPUKIAIHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBAMH T€OPUH IpadoB CO31aET MAaTEMaTHUECKUI
byHaamMeHT 115 GopMUPOBAHUS KOMIIETEHITUH B 00J1aCTH HHGOPMATHKHU U ITU(DPOBBIX TEXHOJIOTHH.
[TomumoO 53TOro, mMpU HM3YyUYEHUU CTATUCTUKA U BEPOSTHOCTU OOOTraIlaloTCsl MpeaAcTaBICHUS
y4Yaluxcs 0 COBpEMEHHON KapTUHE MUpPa U METOJaX ero UccienoBaHus, GopMUpyeTcsi TOHUMaHUE
POJIM CTaTUCTUKHU KaK UCTOYHHKA COLMAIbHO 3HAUUMOM MH(OPMALIUHY, U 3aKJIaIbIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIIJICHUS.

B cooTBeTrcTBMM C MJaHHBIMH LEISIMH B CTPYKTYpEe MNpPOrpaMMbl y4eOHOro Kypca
«BeposTHOCTh M CTAaTHCTUKa» OCHOBHOW HIKOJBI BBIACIEHBI CIEAYIOIIME  COAEp)KaTeNbHO-
METOANYECKHE JUHHUU:

«IIpencraBnenue MaHHBIX W ONKCATEIbHAs CTAaTHCTHUKA»; «BeposTHOCTBY; «DneMeHThI
KOMOWHATOpHUKNY; «BBenenue B Teoputo rpadosy.

Copepxanne nuauu «[IpencraBieHue MJaHHBIX W ONUCATENbHAs CTATUCTUKA» CIIYXKHUT
OCHOBOI1 11711 (OPMUPOBAHUS HABBIKOB pabOThl ¢ MH(OpMalMEl: OT YTEHUS M MHTEPIpETaluu
uH(pOpMaLnK, IPEACTaBICHHON B TabIMIIaX, Ha TUarpaMMax 1 rpadukax 0 coopa, npencTaBieHUs
U aHAJIM3a JIaHHBIX C UCIOJb30BAHUEM CTATHCTUYECKUX XAPAKTEPUCTHUK CPEIHHUX U PAaCCEUBaHUS.
Paboras ¢ nanHbIMH, 00yYarOIIKECs y4aTcsi CYNTHIBATh M MHTEPIIPETUPOBATH JTaHHBIE, BBIIBUTATbh,
apryMEHTHpPOBAaTh M KPUTHKOBATh IPOCTEHIINE THIOTE3bl, PA3MBIIUIATE HaJ (PaKTOpamu,
BBI3bIBAIOIIMMH W3MEHUYUBOCTb, U OLEHMBATh WUX BIMSHHE HA pacCMaTpUBacMble BEIMYUHBI U
MPOLIECCHI.

NHTYyuTMBHOE  OpeAcCTaBI€HHWE O  CIy4yalHOW  M3MEHYMBOCTH,  HCCJIEJOBaHUE
3aKOHOMEPHOCTEW M TEHAEHUUN CTAaHOBUTCS MOTHUBHPYIONIEH OCHOBOM ISl U3YUYEHHS] TEOPHUHU
BEPOSTHOCTEW. bospIioe 3HaueHne 3/1eCh UMEIOT MPAKTHYECKUE 3a/1aHUs], B YACTHOCTU OTIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMUA MOJICIISIMU.

[lonaTne BEepOATHOCTH BBOJMTCS KaKk Mepa IMpaBAONoAoOHs ciydaifHoro coObitus. Ilpu
U3y4YeHUH Kypca oOydarommecss 3HAKOMSATCA C TPOCTEHIIMMU METOAAMHU  BBIYHCIICHHS
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BEPOSITHOCTEM B CIydalHBIX SKCIEPUMEHTaX C PaBHOBO3MOXKHBIMU AJIEMEHTApPHBIMU HCXOJIaMU,
BEPOSATHOCTHBIMU 3aKOHAMH, IMO3BOJISIIOIIMMU CTAaBUTH U pEIIaTh OoJiee CIoXKHBIC 3a1auu. B Kypc
BXO/JISIT Ha4aJ bHbIC TIPEICTABICHUS O CTyYalHBIX BETMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

Takxe B paMKax 3TOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYHYAIOIIMXCS C MHOXECTBAMH M
OCHOBHBIMH OMNEpalUsIMHU HaJ] MHOXECTBAMH, PACCMATPUBAIOTCA MPUMEpPhl MPUMEHEHHS IS
pelieHus 3aa4, a Tak)Ke MCIOJIb30BAHMS B IPYTHX MaTeMaTHUYECKUX KypcaxX U yU4eOHbIX IpeaMeTax

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 9 «xmnacce (mCUXONOro-meqaroruyeckoM, €CTECTBEHHO-HAYYHOM, HH(OPMAIIMOHHO-
TE€XHOJIOTMYECKOM, COLUAIBHO-TYMaHUTAPHOM) U3y4aeTcsi Kypc «BeposTHOCTb U CTaTHCTHUKA», B
KOTOpBI  BXonaaT paszgensl: «lIpencraBieHue JaHHBIX M ONHKCATENbHAs  CTATUCTHKAY;
«BeposTHOCTBY; «DeMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadosy».

Ha u3zyuenune nqanHoro xypca otBoAuT 1 y4eOHBIN Yac B Heemto, Bcero 33 ydyeOHbIX yaca.

T'ox m ki1ace KoanuecTBO KoanuecTBO Bcero 4yacoB 3a
o0y4eHust YacoB B HeJeJII0 Y4eOHBbIX HeleJb yueOHbIi roj

7 xmmacc 1 34 34

8 Kacc 1 34 34

9 xnacc 1 33 33

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

7 KJyacc.

[IpencraBieHue JaHHBIX B BUE TaONIUL, 1UarpaMm, rpa@ukoB. 3anoaHeHre Tabaul, YTeHHE U
MOCTPOCHUE qUarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTroBbIX). UTeHHE rpaduKOB peaabHBIX
nporieccoB. M3Bnedenne nHpopMaIy U3 AMarpamMM M TaOJIUL, UCTIONb30BaHUE U HHTEPIIPETALIUS
TAHHBIX.

OmnwucarenpHasi CTaTUCTHKA: cpeqHee apudmeTHueckoe, MenuaHa, pa3Mmax, HauOosbliee U
HauMeHbIlIee 3HaYeHUsI Ha0opa YMCIOBBIX NaHHBIX. [IpuMeps! ciydyaiiHONH N3MEHYHBOCTH.

Cry4aifHblii SKCTIIEpUMEHT (OTBIT) M CiIydaiiHoe coObiTHe. BepostHOCTh M uacTota. Poib
MaJIOBEPOATHBIX U MPAKTUUYECKH JTOCTOBEPHBIX COOBITUH B MpUpoAe U B obmiecTBe. MoHeTa U
urpajiabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmmnHa, pedpo. Crenenp BepuHbl. Yncno pédep U CymMMapHasi CTETIEHb BEPIINHUH.
[IpencraBnenue o cBsizHocTu rpada. Llenu u nukist. [Tyt B rpadax. O6xon rpada (ii1epoB myTh).
[IpencraBnenne 00 opueHTHpOBaHHOM rpade. PemeHue 3amad ¢ HOMOIIBIO TpadoB.

8 xJacc.

[IpencraBnenne NaHHBIX B BHUIE TaONWI, AWarpamm, TpadukoB. MHOXKECTBO, SJIEMEHT
MHOKECTBA, TOJMHOECTBO. Onepauuy HaJl MHOXECTBaMH: OOBEAMHEHME, IMepeceueHue,
nononHeHue. CBoicTBa omnepalndii HaJd MHOXKECTBaAMHU: IEPEMECTUTEIBHOE, COYETATEIbHOE,
pacnpenenurenbHoe, BKIoueHus. Mcnonb3oBanue rpaduyeckoro npeacTaBlieHuss MHOKECTB AJIs
OIMCAaHUS PealIbHBIX IPOLECCOB U SIBJICHUI, IPU PEIICHUU 3a/1a4.

N3mepenue paccenBaHus JaHHBIX. Jlucmepcuss M CTaHOApTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS citydaifHoro ombiTa. CiydaiiHble cOObITHA. BeposTHOCTH COOBITHIA.
OnbITHl C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU. Ciy4aiiHblii BbIOOp. CBsI3b MEXIY
MaJIOBEPOATHBIMH U MPAKTUYECKHU IOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOILIECTBE U HAYKE.

HepeBo. CBoiicTBa NE€pEeBbEB: €AUHCTBEHHOCTh IYTH, CYIIECTBOBAaHWE BUCAYEH BEPILIHUHBI,
CBSI3b MEXK/1y YHCIIOM BEpIIMH U ynciioM péodep. [IpaBuiio ymHoxenus. Pemenne 3aad ¢ HOMOIIbIO
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rpagos. IIporuBononoxueie coObiTHs. Juarpamma Diinepa. OObequHEHHE U TEpecedeHUe
coObiTuil. HecoBmecTHbIe cOOBITHS. DOpMyIIa CIIOKEHHSI BEPOSTHOCTEH. Y CJIOBHAS BEPOATHOCTb.
[IpaBuno ymHoxenus. HezaBucumele coObiTusi. IIpencraBieHne sKcriepuMeHTa B BHJIE JIEpeBa.
Pemienue 3aay Ha HAXOXKJAEHUE BEPOATHOCTEH € MO- MOIIBIO JIEpeBa CIy4YalHOro0 SKCIIEPUMEHTA,
JIarpaMm Dusepa.

9 kiacc

[lpencraBienue naHHBIX B BUiE TaOMl, AMarpamM, IpaQUKoB, MHTEPHNPETALUs JaHHBIX.
Urenue u mocTpoeHue TaldIull, AMarpamMmm, TpaguKoB MO peaabHbIM TaHHBIM.

IlepectanoBku u (akropuan. Coueranus M yHuciao coudeTaHnuid. TpeyronpHuk Ilackamns.
Pemienue 3a1a4 ¢ UCMONBb30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckas BeposTHOCTb. Ciy4aiiHbI BbIOOp TOYKM M3 (PUIYpBHl Ha IJIOCKOCTH, W3
OTpe3Ka U U3 TyTU OKPYKHOCTH.

UcnbiTanue. Ycnex u Heygaya. Cepus ucnbITaHUM 10 niepBoro ycrnexa. Cepusi UCHBITAaHUN
bepuymnu. BeposiTHOCTH COOBITHIT B ceprur HcTIbITaHui bepHyum.

CrnyvaiiHass BEIMYMHA W paCIpeleieHUe BepoATHOCTEH. MareMarudyeckoe OXUIaHUE U
mucnepeus. [IpuMepel MaTeMaTH4eCKOro OXHMAAHUSA KaK TEOPETHYECKOTO CPEIHEro 3HAYCHUS
BEJIMYUHBL. MaTeMaTUUECKOE 0)KUAAHUE U TUCIEPCUS CITyYaHON BETMYNHbI

«UYHCIIO YCIIEXOB B CEPUU UCIBITAHUN bepHyIm».

[lonarue o 3akoHe OONBIIMX uyucel. VM3MepeHne BeposATHOCTEH ¢ MOMOIIbBI0 YacToT. Ponb u
3Ha4YeHHE 3aKOHA OOJBIINX YHCEN B IPUPOE U OOIIECTBE.

IJIAHUPYEMBIE TIPEIMETHBIE PE3YJBTATBI OCBOEHUSI PABOUYEM
ITPOI'PAMMBI (ITIO T'OAAM OBYYEHMUA)

[IpenMeTHbIe pe3ynbTaThl OCBOCHHSI Kypca «BeposSTHOCTh M CTaTHCTHKA» XapaKTePU3YIOTCS
CIIEAYIOIUMA YMEHUSIMU.
7 Knacce

e Uurars uHpOpMAIMIO, MIPEICTABICHHYIO B TaOIUIAX, HA JAUarpaMMax; MpelCTaBIsTh
JaHHBIE B BHJE TaOJUWIl, CTPOWTH AWArpaMMbl (CTOJIOMKOBBIC (CTOJIOYATBIE) WU KPYTOBBIE) IO
MacCUBaM 3HAYEHUM.

e OnuceiBaTh U HMHTEPIPETUPOBATH pealibHbIE YHUCIIOBbIE JIaHHBIE, IPEICTaBICHHbIC B
TabnuIax, Ha quarpaMmax, rpadukax.

e lcmonb3oBarhb AJIl OIMUCAHUA JAHHBIX CTATUCTHYCCKUC XaAPAKTCPUCTHUKHU: CPCIAHCC
apI/Iq)MGTI/I‘-IGCKOG, MCAHaHa, HaI/I6OJ'H>H_I€€ U HAMMCHBIICC 3HAUCHU A, pa3Max.

e lIMeTh mpencTaBleHUE O CIy4YailHOM M3MEHYMBOCTH Ha MpUMepax IeH, (PU3NYECKHX

BCJINYHH, AHTPOIIOMCTPHUYCCKUX JaHHBIX, HUMCETH npeaACTaBJICHUC (0] CTaTUCTUYECKOU
YCTOMYHBOCTH.
8 kJace

e li3BinekaTh W TpeoOpa3oBbIBaTh MHGOPMAIMIO, MPEICTABICHHYIO B BHJE TaOJHII,
nuarpamm, rpaduKoB; MpeCTaBIATh JaHHBIE B BUE TaONUIl, AUarpamMm, rpadukosB.

e OmnuchiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IMOKa3aTelei: CpelHUX 3HAYCHUN U
Mep pacceuBaHus (pa3Max, TUCIEPCUs U CTAHJAPTHOE OTKIOHEHHE).

e HaxomuTh 4YacTOTHl YHCIOBBIX 3HAYCHHH M YAaCTOThI COOBITHIL, B TOM YHCIE TIO
pe3ynbTaTaM U3MEpPEeHH U HAOIII0ICHUH.

e Haxoauth BepOSTHOCTH CIIy4alHBIX COOBITUHA B OIBITAX, 3Has BEPOSTHOCTH

AJIEMEHTapHBIX COOBITUH, B TOM YHCJE B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

COOBITHSIMU.

e licnonws3oBaTh Tpaduyeckre MOAENTU: AEPEeBO CIyYalHOTO SKCIEPUMEHTA, IUarpammbl
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Dlinepa, ynciaoBas npsmasi.

e OmnepupoBaTh NOHATUSMU: MHOYKECTBO, IIOJMHOYKECTBO; BBIIIOJIHATH OINEpAlUM HaJ

MHOXECTBaMU: 00bEAMHEHNE, TIepPECCUCHHE, OTIOJHEHUE; TEPEUUCIIATh JIEMEHTh MHOYKECTB;

IIPUMEHATH CBOWCTBA MHOKECTB.

e llcnonb3oBaTh Trpaduyeckoe MNPEeACTaBICHUE MHOXKECTB M CBSI3eH MEXKAY HHUMH IS

OMMCAHUS MPOLECCOB W SBJICHHI, B TOM YHCIE MPU PEUICHUH 3alad W3 JIPYrHX Y4eOHBIX

IIPEMETOB U KypPCOB.

9 kiacc

e ll3Biekarh U NMpeoOpPa3oBbIBaTH HH(POPMAIIHIO, TPEICTABICHHYIO B Pa3IMUHbIX UCTOYHHUKAX
B BUJE TaONHUL, IuarpamM, rpaukoB; MPEACTaBIATh AAHHBIE B BUJE TaOJMII, AUATPAMM,
rpaduKoB.

e PemaTh 3aa4d OPraHU30BaHHBIM MEPeOOPOM BApUAHTOB, a TaK - K€ C HMCIOJIb30BaHHEM
KOMOWHATOPHBIX MPAaBUI U METOJIOB.

e llcnonp30BaTh OMMCATENIbHBIE XAaPAKTEPUCTUKH JJII MACCHUBOB YHMCIIOBBIX JaHHBIX, B TOM
YHUCJIE CPEAHUE 3HAYEHUS U MEPBl PACCEUBAHMSL.

e HaxoauTh 4acTOTHI 3HAUYEHHUH W YaCTOTHI COOBITUS, B TOM YHCIE MOJNb3YSCh pe3ysbTaTaMu
MPOBEACHHBIX U3MEPECHHUIM 1 HAOJIOICHUH.

e HaxoauTh BEpOATHOCTH CIy4alHBIX COOBITHI B U3YUYEHHBIX ONBITaX, B TOM YHUCJIE B OIMbITaxX
C PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COOBITHUSMHU, B CEPUAX HUCHBITAHUNH 1O TEPBOrO
ycrexa, B CepUsiX UCIbITaHUN bepHysuim.

NMmets npeacrasiaeHue o Cly4aliHOW BEJIMYUHE U O PaCIPEIeIEHUH BEPOSTHOCTEN.
HmeTs mpencTaBieHne O 3aKOHE OONBIIMX 4YMCEN KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CITy4ailHOM M3MEHYMBOCTH M O POJIHM 3aKOHA OOJIBIIMX YHCEN B IPUPOJIE U OOIIEeCTBE.

95



TEMATHYECKOE INTAHUPOBAHUE

7 kaacc (34 4)

1| IlpencraBnenue
JTAaHHBIX
(74)

[IpencraBnenrie  gaHHBIX B TaOIuUIax.
[lpakTuyeckne BBIYUCICHHUS 1O TaOIMYHBIM
MaHHBIM.  V3BliedeHWe ©W  WHTEpIpeTanus
TaOMMYHBIX TaHHBIX. [IpakTHdeckas padora
«Ta0muie.

['paduueckoe mpencTaBieHHE TaHHBIX B BHUJIEC

KpPYT'OBBIX, CTOJIOMKOBBIX (cTonmbuaThIX)
auarpaMM. UTeHHE W TOCTPOCHHUE JUarpaMM.
[Ipumepsr  nemorpauyeckux  JUarpamM.

[TpakTrueckas padota «/[narpammb»y

OcBauBaTh COCOOBI MPEACTABICHUSI CTATUCTUYECKUX
JaHHBIX U YHUCJIIOBBIX MAaCCHUBOB C ITIOMOIIIBIO TaGHI/ILI )41
JUarpamMm ¢ MCIHOJIb30BaHUEM aKTYaJbHBIX U BaXKHBIX
JaHHBIX (AeMorpaduyeckue AaHHbIC, MPOU3BOJCTBO
MPOMBIIIIEHHON u CEJIbCKOXO035IMCTBEHHOM
MPOAYKLUH, OOIIECTBEHHBIE U TPUPOTHBIC SIBICHUS).
N3yuate wMeTompl paboTel ¢ TaOMWYHBIMH U
rpadUuecKUMU  TPEACTABICHUSAMU  JAHHBIX  C
MTOMOMUIBIO HU(POBBIX PECYPCOB B XOJ€ MPAKTUUECKUX
pabot

2] OnucarenpHas
CTAaTUCTHUKA

(8 1)

Uucnossie Habopbl. CpenHee apudmernyeckoe.
Menuana 4mcIIOBOrO Habopa. YCTOWYMBOCTH
MEJIaHBI.

[TpakTrueckas padota «CpeiHrE 3HAUCHUS.
HaI/I6OJII>H_I€€ 1 HAUMECHbBIICC 3HAYCHUA YN CIIOBOI'O
Habopa. Pa3max.

OcBauBaTh TIOHSATHS: YHCIOBOM Habop, Mepa
LEHTPATBHOW TEHACHIIUH (Mepa IIEHTpa), B TOM YHCIIE
cpeanee apupMeTUIECKOe, METUAHA.

OnuceiBaTh CTAaTUCTHUYECKHE J@HHBIE C IOMOIIBIO
CpemHero apuMETHYecKoro W MeAWaHbl. Permnarh
3a/1a4M.

N3yuathk cBOMCTBA CPEIHUX, B TOM YHCIIE C IIOMOIIbIO
U(POBBIX PECYpPCOB, B X0/1€ MPAKTHUECKUX PadOT.
OcBauBaTh TOHATHUS: HauOONblIee W HaMMEHBIIEEe
3HAYEHUS YUCIIOBOI'O MAacCHBa, pa3Max.

Pemarp 3amaun Ha BBIOOp criocoba onmucaHusl JaHHBIX
B COOTBETCTBUM C MPUPOJON [aHHBIX U LEIIMHU
HCCIIEIOBaHMUSI.

3] Cnyuaiinas
U3MECHYUBOCTD

(69)

CnyyvaitHasi ”3BMEeHUMBOCTh (TIpuMepsl). YacTtora
3HAYEHU B MacCCHBE JaHHBIX. [ pynmupoBka.
I'mcrorpammel.
[TpakTrueckas paborta
U3MEHYUBOCThHY

«Cnyyaiinas

OCBaI/IBaTI: IIOHATHUA: YaCTOoTa 3Ha‘IeHI/Iﬁ B MAaCCHUBEC
JTAHHBIX, TPYIIUPOBKA JaHHBIX, THCTOrPaMmMa.
CTpouTh U aHATU3UPOBATH TMCTOTPAMMBI, TOAOUPATH
MTOAXOISIINH IIar TPyIIUPOBKH.

OcBauBath rpaduyecKkue MPEACTaBICHUS Pa3HBIX
BUJOB CIYy4YailHOM M3MEHYMBOCTH, B TOM YHCIIE C
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MTOMOIIIBIO UPPOBLIX PECYPCOB, B XOJI€ MPAKTHUECKOM
paboTHI.

Beenenue B Teopuro

rpagoB
(4 1)

I'pad, Bepmmna, pedpo. [Ipeacrapnenne 3anaun
¢ momompio rpada. CreneHb (BaJICHTHOCTD)
BepnHbL. Yucno pédep U cymMMapHasi CTEIEeHb
BepmuH. llems w 1wk Ilyte B Tpade.
[IpencraBnenne o cBszHoctu rpada. OOxon
rpada (oumepoB myTh). IlpencraBienue 00
OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh TOHATHSA: Tpad, BepmmHa Tpada, pedpo
rpada, creneHb (BaJICHTHOCTh BEPIIUHBI), IEMb U
LUKJL.

OcBauBaTh TOHATHS: MYyTh B rpade, SIEPOB MyTh,
00xo rpada, OpUEeHTUPOBAHHBIN Tpad.

Pemrate 3amaun Ha MOMCK CyMMBI CTEIIEHEW BEPIINH
rpada, Ha TMOUCK oOxona rpada, Ha MOUCK IMyTeH B
OpPHEHTHUPOBAHHBIX Ipadax.

OcBauBaTh crocoObl MpeaCTaBIeHUs 3a/1ad U3 Kypca
anreOpbl, TEOMETPHH, TEOPUU BEPOATHOCTEH, APYTHX
MPEAMETOB € TOMOIBI0 TpadoB (KapThl, CXEMBI,
AJIEKTPUYECKHUE TETH, (byHKIIMOHATTLHBIC
COOTBETCTBHS1) HA MPUMEPaXx.

BeposiTHOCTB M yacToTa
CIIy4aifHOTO COOBITHS

(4 9)

Crny4aiiHelif ONBIT W CIIy4ailHOE€ COOBITHE.
BepositHocTh M wactora coObiTus.  Poib
MaJOBEPOSATHBIX M IMPAKTHYECKH JOCTOBEPHBIX
coObITHIA B TpupoJie U B obmecTBe. MoHeTa U
UTpANIbHASL KOCTh B TEOPUU BEPOSITHOCTEM.
[Mpaktuueckass pabora «Yacrora BbIManEHUS
opJa»

OcBauBaTh MOHATUSA: CIyYalHBIM OINBIT U CIyyallHOE
coObITHE, MaJIOBEpPOATHOE u MPAKTUYECKU
JI0CTOBEpHOE  coObiTMe.  M3yuaTh  3HAYMMOCTH
MaJIOBEPOSATHBIX COOBITHH B MPUPOJE W OOIIECTBE Ha
BaXXHBIX NpHMepax (aBapuu, HECUACTHBIC Ciyyaw,
3alUTa MEepCOHANbHOM MH(OpManuM, mepenavya
JTAHHBIX ).

W3yyarb  poiib  KJIACCMYECKHX  BEPOSATHOCTHBIX
Mojenei (MOHETa, UrpajbHass KOCTh) B TEOPUH
BEPOSITHOCTEM.

HaGmromaTe ¥ M3ydaTh 4acTOTy COOBITUM B MPOCTHIX
HKCIEPUMEHTAX, B TOM YHCIIE C MOMOIIBIO IH(PPOBBIX
PECYPCOB, B XOJI€ MPAKTUYECKON PabOTHI.

O06o00611eH1Ee, KOHTPOJIb
(54)

[IpencraBnenue AHHEBIX. OnucarenpHas
CTaTUCTHKA. BeposTHOCTH ciy4aifiHOTO COOBITHS

[ToBTOpSATP M3yYEHHOE U BBHICTpAUBAaTh CHUCTEMY
3HAHUM.

Pemarp 3amaun Ha TpeAcCTaBIE€HHWE U OINKCAaHUE
JaHHBIX C TIOMOINBIO HW3YYCHHBIX XapaKTEPUCTHK.
OOCyXJmaTh  TpUMEpPbl  CIyYalHBIX  COOBITHH,
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MaJIOBCPOSITHBIX )41 MPAKTUYICCKU HAOCTOBCPHBIX
CIIy4alHBIX COOBITHM, MX POJIM B MPUPOJAC M >KU3HU
YeJIOBEKa.

8 kiacc (34 v)
1 [ToBTOpenne  Kypca IIpencrasnenue JAHHBIX. OnucarenbHas IIoBTOpATEP M3y4EHHOE U BBICTPAUBATH CUCTEMY
TEOPUU BEPOSITHOCTH CTaTUCTHUKA. Criyuaiinas U3MEHYUBOCTb. 3HAHWM.

U CTaTUCTUKU 7

KJ1acca.
(4 1)

Cpennue 9ncioBoro Hadopa.

Cry4aitabie cOOBITHSI. BEpOSITHOCTH M 9aCcTOTHI.
Knaccuueckne Moaenu Teopuu BEpPOSITHOCTEH:
MOHETa U UTPpaJIbHAsL KOCTb.

Pemate 3amaunM Ha IpencTaBICHHE M OIMCAHUE
JAaHHBIX C TIOMOIIBIO HM3YYCHHBIX XapaKTEPUCTHK.
Pemars 3a/1a4u Ha IIpE/ICTaBICHHE
IPYNIIUPOBAHHBIX JAHHBIX M ONMCAHUE CIIy4alHON
WU3MEHUYUBOCTH.

Pemare 3agaum  Ha  ompenesieHHE  Y4acTOTHI
CIlydaliHBIX ~ COOBITHH, 0O0CYyXIeHHE IPHUMEPOB
CITy4aiHBIX COOBITHH, MaJIOBEPOSATHBIX u
NPAaKTUYECKH JIOCTOBEPHBIX CIIy4alHBIX COOBITHIA,
UX POJIU B IIPUPOJIE U JKU3HH YEIIOBEKA.

OnucarensHas
CTaTHUCTHKA.
PaccenBanue 1aHHBIX.

(4 9)

Otknonenus. Jlucnepcuss 4mMCIOBOrO Habopa.
CrangapTHOe OTKJIOHEHHE YHCIOBOro Habopa.
JlnarpaMMBbl pacCEMBaHUs.

OcBauBaTh TOHSTHS: JUCHepCud M CTaHAApTHOC
OTKJIOHCHHC, HCIIOJB30BATH 3THU XAPAKTCPHUCTUKU
JJIs1 OINMUCaHus paCcCCUBaHUA TaHHBIX.

BrigBuraTh runoTes3sl 00 OTCYTCTBUH UJIM HAJTUYNUU
CBs3U 110 AarpaMMam pacCCruBaHUs.

CTpOI/ITB AuarpaMmbl paCCCUBAHUS MO UMCIOIIUMCS
JAaHHBIM, B TOM YHMCJIC C TIOMOIILIO KOMIIBIOTEPA.

MuoxecTtBa (4

4)

MHoO)kecTBO, MOAMHOXKECTBO. Ornepanuu Haj
MHOXECTBAMHU: OOBCAMHEHHUE, IepeceUcHHeE,

JIOMOJIHEHHUE. CaoiicTBa  omepauuid  Haj
MHOKECTBAMU: MePEMECTUTEIBLHOE,
codeTaTeNbLHOe, pacIpenenuTesbHOE,
BKJIIOUCHMS.

['paduueckoe mpeacTaBIeHHEe MHOXKECTB

OcBauBaTh  MOHATHA:  MHOXECTBO,  DJIEMEHT
MHOECTBA, MTOJIMHOXECTBO.

BoimonusATe  omepauuM  HaJ ~ MHOXECTBAMH:
o0beTMHEeHNE, nepeceyecHue, JIOTIOJTHEHHE.
Hcnonp30BaTh  CBOWCTBA:  MEPEMECTUTEIIHHOE,
COoueTaTeIbHOe, PacHpeeIUTEIbHOE, BKIIOUYEHUSI.
Hcnonp3oBath  rpaduyeckoe  IpelCTaBICHHE

98



MHOKECTB MPHU OIMUCAHUU PEATbHBIX MPOLECCOB U
SBJICHUH, NIPU PEIICHUH 3a7ad U3 JAPYTUX y4eOHBIX
MIPEJAMETOB U KYpPCOB.

4 BepositHocTh DOnemeHnTtapHbie coObITusl. CiryyaiiHble COOBITHSL. OcBauBaTh TMOHSATHS: dJEMEHTApHOE COOBITHE,
CIIy4aifHOTO bnaronpusitcTByromue 3JIeMEeHTapHbIe cirydaitHoe coObITHE KaK COBOKYITHOCTb
COOBITHS coOwiTus. BepostHocTH cOOBbITHIL. ONBITH ¢ OJIaronpUATCTBYIOIIUX DJIEMEHTAPHBIX COOBITHIA,
(6 9) PaBHOBO3MOKHBIMU 3JIeMEHTapPHBIMU PaBHOBO3MOKHBIE AJIEMEHTAPHBIC COOBITHSI.

coObITHsIMH. Ciy4aiiHbIii BEIOOD. Pemare 3amaunm Ha BBIYMCIEHHE BEPOATHOCTEU

[TpakTudeckas pabora «OTBITHI c COOBITHII 1O  BEPOSTHOCTSAM  DIIEMEHTApPHBIX

PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHI CITy4YailHOTO OTbITA.

COOBITUSIMI. Pemare 3amaum Ha BBIYHCICHHE BEPOSITHOCTEH
coOBITHI B  ONBITaX C  PaBHOBO3MOXKHBIMU
DJIEMEHTAPHBIMU COOBITHSIMH, B TOM 4HCIE C
MOMOIIbIO0 KOMIIBIOTEPA.
[TpoBOAUTH U U3yUYaTh OMBITHI C PABHOBO3MOKHBIMH
DIIEMEHTAPHBIMU COOBITHSIMH (C HCIIOJIB30BAHHEM
MOHET, WTPaJIbHBIX KOCTEH, IPYTHX MOJENei) B
XOJIe MPAKTUYECKON pabOTHI.

5{ Baemenue B teoputo | JlepeBo. CBoiicTBa jaepeBa: €AMHCTBEHHOCTb OcBauBath MOHATHUS: JIepeBO Kak rpad Oe3 1ukia,
rpa¢os My TH, CYIIECTBOBAHNE BUCSYCH BEPIINHBI, CBSI3b BUCSAYas BepIIMHA (JIUCT), BETBb JepeBa, IMyTh B
(4 ) MEXIy 4YHCJIOM BEPIIMH W YHUCIOM pEdep. JepeBe, TUaMeTp JepeBa.

[IpaBuino yMHOXEHUS N3yuaTe  cBOICTBAa  JepeBa:  CYIIECTBOBAHHUE
BUCSYCH BEPIUINHBI, €AMHCTBEHHOCTh MYTH MEXIY
JBYMsI BEPIIMHAMU, CBSI3b MEXKIY YMCIIOM BEPIINH U
gucioM pébep. Pemars 3amaum Ha TMOUCK U
NepeyucieHre myTel B IepeBe, onpeiesieHue ynucia
BepIIMH Win pédep B JepeBe, 00XxoJ OMHApHOTO
JepeBa, B TOM 4YHCIIe€ C NPUMEHEHHEM IpaBuia
YMHOKEHUSI.

6. Cuyuaiinsre [IpotuBononoxxnoe  cobbiThe.  Jlmarpamma OcBauBaTh NOHATHS: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHS DOiinepa. OObeawHEHWE W TIEpeCceUYCHUE COOBITHSI, OTIEpalliy HaJl COOBITUSIMU, 00bEeTUHEHHE
(8 1) coobrTuii. HecoBmecTHpie coObiTHsI. Dopmyna U TiepecedyeHue CoOBITHA, auarpamma Diinepa

CJIOKEHUs BeposATHOCTEH. [IpaBuiio yMHOKEHHUs

(Oninepa - BeHnHa), COBMECTHBIE U HECOBMECTHBIC
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BEPOSITHOCTEM. VYcnosHas BEPOSATHOCTb.
He3aBucumeie CcOOBITHS. [IpencraBnenue
CIIy4allHOTO KCIIEPUMEHTA B BUJIE JIEpEBa

COOBITHSI.

N3ydath TeopeMbl O BEPOSATHOCTU OOBEAMHEHUS
JBYX COOBITHIA (popmyubr CIIOKEHUS
BEPOSITHOCTEH ).

Pemats 3agaun, B TOM 4ncie TEKCTOBBIE 3a/1a4M Ha
onpejiefiecHue  BEpOSTHOCTEH  OObEIUMHEHUS W
nepecedeHuss COOBITHI C TIOMOIIBIO YHUCIOBOM
npsIMOH, auarpamMm Disiepa, (GOpMYIIbI CIOKEHHS

BEPOSITHOCTEH.
OcBauBaTh  NOHATUSA:  NPABWIO  YMHOXEHHUS
BEPOSITHOCTEH, yCIIOBHAs BEPOSITHOCTD,

HE3aBUCHUMBIE COOBITHS JIEPEBO CITyYalHOTO OTIBITA.
N3yuath cBoOiicTBa (OMpEeeIeHHs) HE3aBUCHUMBIX
COOBITHH.

Pemiats 3agaun Ha ompeneseHUE U UCIOJIb30BAHUE
HE3aBUCHUMBIX COOBITHMH. Permars 3a7aun Ha MOWCK
BEPOSITHOCTEM, B TOM YHUCJIE YCJIOBHBIX, C
MCIIOJIb30BAHUEM JEPEBA CIYYATHOTO OIbITa

O000menue,
KOHTPOJTb

(44)

[IpencraBnenue TAHHBIX. OnucarensHas
craructuka. I'padpl. BeposatHocTs ciaydaiiHOro
COOBITHS. DJIEMEHTHI KOMOMHATOPUKH

[ToBTOpATH N3YYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUH.

Pemate 3amaun Ha TpeACTAaBICHHE W OMUCAHUE
JIAHHBIX C TOMOIIBIO HU3YyUYEHHBIX XapaKTEPHUCTHK.
Pemats 3amauu ¢ mpuMeHeHUEM rpadoB.

Pemiare 3agaun Ha HAaXO0XIEHHUE BEPOSTHOCTH
CIIy4altHOTO COOBITHS 1o BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OMBITAX C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH.
Pemiare 3amauu Ha HaXOXICHHE BEPOSTHOCTEU
00BEIMHEHUS U TIEPECEUCHUsI COOBITHIA, B TOM YHCIIC
HE3aBUCHUMBIX, C HCIOJIb30BaHUEM TPAPUICCKUX
IIPEICTABIICHUM U IepeBa CIIy4alHOTO OIIBITA.
Pemarte 3amaun Ha mepedrclieHHEe KOMOWHAITHI
(uucima TepecTaHOBOK, YHWCIA COYETaHWH), Ha
HaXO0KICHHE BEPOATHOCTEM cOOBITHI C

100



NPUMEHEHHEM KOMOWHATOPUKH, B TOM YHCIIE C
MCIIOJIb30BaHUEM TpeyrosibHuka [lackas.

9 kaacc (33 v)
N Ha3Banue pa3nena
- (TeMbI) OcHOBHBbIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS.
n/n OcHoOBHOe coaep:kaHue.
Kypca (4McJ10 YacoB)
1 [ToBTOpenue kypca 8 [IpencraBnenue JTAHHBIX. [ToBTOPSATH N3y4EHHOE U BHICTPAUBATh CUCTEMY 3HAHMIA.
KJiacca OnucarenpHas CTaTHCTHKA. Pemrate 3a1aun Ha IpeICcTaBICHUE U ONIMCAHNE JAHHBIX.
(4 9) Onepatuu  Hag  COOBITHUSMH. Pemate 3amaun Ha HaXOXKACHUE BEPOSTHOCTEH OOBEAMHEHUS U
He3aBrcuMocTh COOBITHI MepecevyeHus COOBITHMH, B TOM YHCIE HE3aBHUCHUMBIX, C
UCIONIb30BaHUEM TpadUUecKUX TMPEJICTaBICHUA W  JepeBa
CIIy4aifHOTO OTIBITA.
Pemarp 3agaun Ha TEpeYUCIICHHE KOMOWHAIMK  (4ucia
MEePECTaHOBOK, YHCJIa COUCTAHUN ), HA HAXOXKICHUE BEPOSTHOCTEH
COOBITHI € TpPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIE C
MCIO0JIb30BaHUEM TpeyrosbHuKa [lackans
2 DeMeHTbI Komb6unaropHoe MIPaBUIIO OcBauBaTh TMOHATHS: KOMOMHATOPHOE TMPABUIO YMHOMKEHUS,
KOMOMHATOPUKHU YMHOXKEHHUSI. [TepecTanoBkw. yoopsijoueHHas Tapa, TpoWkKa OOBEKTOB, IMEpPECTaHOBKA,
(4 9) ®aktopuan. CouyeTaHusi U YUCIIO (dakTopuan uucia, cOYETaHWE, YHUCIO COYCTAaHWH, TPEyTrOIbHUK
COYETaHUM. TpeyroabHuk [Tackars.
[Tackams. Ilpaktrueckas pabora Pemate 3amaun Ha nepeyrclICeHHE YHNOPSAOYEHHBIX Tap, TPOEK,
«Bpruncienue BepoSITHOCTEH C MepeUHCIICHUE EPECTAaHOBOK M COYETAaHUHN 3JIEMEHTOB PA3INYHbBIX
HCIOJIb30BaHUEM MHO>KECTB.
KOMOWHATOPHBIX byHKUINI Pemate 3amauM Ha NpPUMEHEHHE YHMCIIAa COYETAaHWH B anredpe
AJICKTPOHHBIX TAOIUI (cokpaménnoe yMHOxkeHue, ouHom HprotoHa). Pemars, mpumensis
KOMOMHATOPHKY, 3a7aud Ha BBIYUCIIEHUE BEPOSITHOCTEH, B TOM
YHClie ¢ MOMOUIbIO JIEKTPOHHBIX TAOIHI] B XOAE MPAaKTHUYECKON
paloTHI.
3 I'eomerpuueckas ['eomerpuueckas  BEpOSTHOCTb. OcBauBaTh TMOHSATHE TE€OMETPUYECKON BEpOATHOCTH. Pemiath
BEPOSITHOCTh CnyualiHplii  BBIOOpD TOYKH U3 3a/1a4yM Ha HAXOXKJEHUE BEPOSITHOCTEM B OMNbITAX, MPEICTABUMBIX
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(4 9)

¢burypsl Ha  IUIOCKOCTH, U3
OTpE3Ka, M3 IYTH OKPYKHOCTH.

KaK BBIOOp TOYEK M3 MHOTOYTOJIbHHKA, KPyra, OTpe3Ka MM TyTH
OKPY’KHOCTH, YHUCJIOBOTO IPOMEKYTKA.

UcneiTanus
bepuymmm (6 1)

UcneiTanue. Ycnex u Heynaya.
Cepusi MCHBITAaHUM 1O MEPBOrO
ycnexa. Hcensitanus bepHymuin.
BepositHocTH coOBITHIH B cepuu
UCIIBITAaHUN bepuymu.
[TpakTrueckas pabota

« cnbitanus beprynan»

OcBauBaTh TMOHATHUS: MHCIBITAHHE, 3JIEMEHTApHOE COOBITHE B
ucnplTaHuy (ycnex M Heyjada), Cepusi UCIBbITaHUM, HACTYIUIEHHE
MepBOTO ycnexa (Heyaaun), Cepusi UICIBITaHUK bepHysm.

Pemrate 33124 Ha HaXO0XJIEHHE BEPOSTHOCTEH COOBITHII B cepuu
UCHBITAaHUN O MEPBOTrO yCIE€Xa, B TOM YHUCIE C NPUMEHEHUEM
(GOpMyJIbI CyMMBI T€OMETPUUECKON TIPOTPECCHH.

Pemate 3agauu Ha HAXOXKACHHE BEPOSITHOCTEM AIIEMEHTapHBIX
COOBITUH B CEpUM UCHBITAaHUNH bepHyM, Ha HaxoXIeHUE
BEPOSITHOCTH ONPEAEIEHHOIO YHUCIIA YCIIEXOB B CEPUU UCIIBITAHUI
bepuymmm. U3ydats B X01€ MPaKTHIECKOM pabOThI, B TOM YHCIIE C
MOMOIIBI0 IU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTU B CEPUHU
vcnblTaHui bepHym

Cnyuaiinas
BennunHa (6 1)

Cnyuaiinas BEJIMYMHA u
pacmpesienieHie  BEpOSITHOCTEH.
Marematuyeckoe OXUOAaHHE U
JQUCIIEPCHS CIly4aliHON
BEJIMYUHBI. [Tpumepsl
MaTEeMaTU4YCCKOr0 OXKUJIaHUS KaK
TEOPETHIECKOTO CpEIHETO
3HaucHUs BenuuuHbl. [loHSATHE O
3aKOHE 0OIBIINX YHCe.
N3mepenne  BepoATHOCTEH €
noMoup0 4actor. IIpumenenue
3aK0HAa OOJIBIINX YHCET

OcBOWUTH MOHATHS: CllydyalHas BEJIMYMHA, 3HAYCHHUE CIIy4yalHOU
BEJIMYUHBI, pacIpe/ie/IEeHUE BEPOSTHOCTEM.

W3yyath u 00CyxaaTh MpUMEpbl JUCKPETHBIX W HEMPEpbIBHBIX
CIIy4alilHbIX BETWYHMH (POCT, BEC YEIOBEKa, YHCICHHOCTh
HaceJIeHUs, IpyTrue N3MEHYMBbIE BEIUYMHBI, pACCMAaTPUBABIINECS
B Kypc€ CTaTUCTUKH), MOJIEIbHBIX CIyYalHBIX BEIUYHH,
CBSI3aHHBIX CO CIly4allHBIMM OIbITaMU (OpocaHue MOHETHI,
UTPAIbHON KOCTH, CO CITyYaifHBIM BBIOOPOM U T. I1.).

OcBauBaTh MOHATHS: MAaTEMaTUYECKOE OXKUIAHUE CIy4alHOU
BEJIMYUHBI KaK TEOPETUYECKOE CpeIHee 3HAYCHUE, AUCIEPCHs
CIIy4aifHOM BEJIMYMHBI KaK aHAJIOT IUCIIEPCUH YUCIIOBOTO Habopa.
Pemiate 3a1aun Ha BBIYMCIIEHHE MATEMaTHYECKOTO OXXKHMIAHUS U
JUCTIEPCUU JUCKPETHOM CIIydalHOW BEJIMYMHBI 1O 3aJaHHOMY
pacrpeiesieHH10, B TOM YUCIIE 3a/1a4, CBSI3aHHBIX CO CTPAXOBaHUEM
U JOTEPESMH.

3HAKOMUTBCSI C MAaTEMAaTUYECKUM OXUJAHUEM U JHucCHepcueu
HEKOTOPBIX pACIpEleNIeHUil, B TOM YHCJIE pacHpeaesIeHUs
CIIy4alHOM BEJIMYMHBI

«YHCJIO YCHEXOB» B cepuu wucnbiTaHuil bepnymnu. M3yyath
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9acTOTY COOBITHSI B TIOBTOPSIFOIIMXCS CIY4YailHBIX OIBITaX Kak
CIIyYailHYIO BEJIMUHHY.

3HAKOMHTBCS C 3aKOHOM Oonbiux yucen (B ¢hopme beprymmn):
npu OOJIBIIIOM YHCIIE OIBITOB YAacTOTa COOBITUS OJIM3Ka K €ro
BEPOSTHOCTH.

Pemats 3a7aun Ha U3MEpEHUE BEPOSITHOCTEN C TTOMOIIBIO YaCTOT.
OOcyxnare poiib 3aKOHA OONBIIUX YHCET B OOOCHOBAaHUU
4aCTOTHOTO METO/1a U3MEPEHHUSI BEPOSITHOCTEH.

OO6cyxnarp  3akoH  OONBIIMX  4YHCET  Kak  IPOSIBICHHE
CTaTUCTUYECKOM YCTOMYMBOCTH B M3MEHUMBBIX SIBJICHHSX, POIb
3aKOHA OOJIBIINX YHCEN B MPUPOJIE U B KUZHU YETIOBEKA.

O0o00mmenue,
KOHTpOJIb (9 1)

[IpencraBnenue JTAHHBIX.
OnucarenpHas CTaTHCTHKA.
BepositHOCTB CIIy4altHOTO
COOBITHS. DJeMeHTbI
KOMOWHATOPHKH. Crnyuaiinble

BCJIMYHHBI U paCIpCaCICHUA.

[ToBTOPSTH M3y4EHHOE U BHICTPAUBATH CHCTEMY 3HAHUH.

Pemarp 3a1aun Ha npeicTaBICHUE U ONTUCAHHUE JAHHBIX.

Pemate 3amaun Ha HaXOXIACHUE BEPOSATHOCTEH COOBITHH, B TOM
9uclie B ONBITaX C PAaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMHU
COOBITHSIMUA, BEpPOSITHOCTEH OOBEIUHEHUS U  TIepeceyeHUs
COOBITHI, BBIYHUCISATH BEPOATHOCTH B OMbBITAX C CEPUIMHU
CIIyYalHBIX UCTIBITAHUHN
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PEAJIM3ALIUA IMPO®ECCHUOHAJIBHOTI'O CAMOOITPEJEJEHUSA
OBYYAIOIIUXCH «ITPOPECCUOHAJIBHBIE TPEKH»

HEJIb: akTyanu3auus 3HaHUN U TPEACTaBICHUHN IIKOJIbHMKA O MPEANOYUTAaeMON mpodeccu,
YCTQHOBJICHHE COOTBETCTBHSI CBOMX CIOCOOHOCTEM M BO3MOXHOCTEH TpeOOBaHMSAM, KOTOpBIE
OpeabsaBIseT NMpodeccust K YelOBEKY W HalleJeHbl Ha OpPUEHTALMI0 MHIUBUAA B Ty 00IacTh
NeATEeTLHOCTH, JIJI1 KOTOPOH y HET0 0OHAPYKEHBI O0JIBIINE CIIOCOOHOCTH.

3AIAYU, peanuzyembie B paMKax MPOPECCHOHATBHOTO CAaMOOIIPEACIICHUS 00yYarOIINXCS:
OBPA30OBATEJIBHBIE:

1. dbopMupoBaHue axkTyalbHOTO JUII HOJPOCTKOB «UH(MOPMAIMOHHOTO TMOJID» MHpa
npodeccuii, 03HAKOMJIEHHE C OCHOBHBIMH NPUHIIMIIAMH BBIOOpa Tpodeccuu, IMIaHUPOBAHUS
Kapbephl;

2. opMupoBaHHMe 3HAHUK O CHCTEME YUPEKICHUN MPO(decCHOHATFHOrO0 00pa3oBaHus U UX
TpeOOBaHUAX K BBITYCKHUKAM ILIKOJIBI;

3. 3HAKOMCTBO C «a30yKOi» TPyA0yCTPONCTBA U OCHOBAMH TPYIOBOTO IIPABa;

4. MOBBILIEHHE YPOBHSI ICUXOJIOTMYECKON KOMIIETEHTHOCTH 00YYatOLIUXCS 32 CUET MOTYUCHHUS
COOTBETCTBYIOIIMX 3HAHUNW W yMEHUH. PacimmpeHus TpaHHILl CaMOBOCHPHUATHS, MPOOYXKIAECHUS
NoTpeOHOCTEH B CAMOCOBEPIICHCTBOBAHUH.

BOCIIUTATEJIBHBIE:

1. OnpeneneHne CTENEHH COOTBETCTBUS «IPO(PUIS JTHYHOCTH» M TPO(PECcCHOHATBHBIX
TpeOOBaHUH, BHECEHHE KOPPEKTHB B MPO(HAMEPEHHSI 00yJaIOLIHXCS;

2. mpuoOpeTeHne MPaKTHYECKOro OMNbITa, COOTBETCTBYIOLIETO HHTEPECAM, CKIOHHOCTSIM
JUYHOCTH 00YyUaroIerocs;

3. (¢opMupoBaHHE TOTOBHOCTH BBIITYCKHUKOB ILIKOJIBI K HEIPEPBIBHOMY 00Pa30BaHUIO U TPYIY
C y4eToM NOTpeOHOCTEH Halllero roposa, €ro pa3BUTHs U OJIaronoryydus;

4. pa3BUTHE CIIOCOOHOCTH QJaNTUPOBATbCA B PEATbHBIX COLMATBHO-3KOHOMUYECKHUX
YCIIOBHSIX.

PA3BUBAIOIIHE:

1. pa3BuTHE NOTPEOHOCTH B CAMOBOCIIMTAHUH, CAMOPA3BUTHUU M caMOpean3aliig;

2. BBISIBIIEHUE HHTEPECOB, CKJIOHHOCTEH OOyYaroIMxcs, HAlNpaBI€HHOCTH JHMYHOCTH,
NEPBUYHBIX IPOPHAMEPEHUIN U X TUHAMUKH;

3. ¢opMupoBaHME TOTOBHOCTM K CaMOAHAIM3y M CaMOOLIEHKE, peaJbHOMY YPOBHIO
MIPUTS3aHUM;

4. co3nmaHue yCIOBHUM JJIsl pa3BUTHS MPHUKJIAIHBIX YMEHHUH (IECTBOBATh B CUTYyaIluu BBHIOOPA,
CTpOUTh TIEPCHEKTHBHbIE IUIaHBI Ha Oynaymiee, pemiarb MpakTHUYeCKHe NpoOdjaeMbl B
HKCIIEPUMEHTAIBHOM CUTYaIH, KOPPEKTHPOBATH BBIOOD, IPE3EHTOBATH ce0s);

5. ¢opMupoBaHHME TOJIOKUTEILHOTO OTHOUICHUsI K ce0e, YBEPEeHHOCTH B CBOMX CHJax
IPUMEHHUTEIBHO K pean3anuu ceds B Oyayuiei npodeccuu;

«IIpodeccuoHaIbHbIE TPEKH BBINMYCKHUKA» BKJIIOYAIOT MATh OJOKOB M paclpeneleHbl Ha

CTYyTICHHU:
1. 5 xnacc;
2. 6 knacc;
3. 7 xnacc;
4. 8 kjacc;
5. 9 knacc;

Kaxxnast u3 ykazaHHBIX CTyIIEHEH IpeAronaraeT onpeaeaeHHbIH 0JI0T 1Mo MpodecCHOHATEHOMY
CaMOOIIPEICIICHUIO 00YYaOIIIXCS ¢ COOCTBEHHOM MOIICITBI0, KOPPEITUPYIOIIas ¢ OCHOBHOM IIETTBIO
po¢OpHUEHTAITMOHHOTO 0JI0Ka U 0TOOpakeHa B TabJIHIIE.
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Ne n/m | Kimace | Ha3zBanme 0s10ka ean 010Kka YerBepTh Tema ypoka
1. S nu Mbl AxTyanu3anys 3HaHUN o0ydaromuxcst o npogeccusx | 1 ueTBepTh 1. Ilpukuaka M OKpYIJIEHHE IIpH
C MOCTENEHHBIM PACHIMPEHUEM MPEACTABICHUN O KOHCTPYUPOBaHUHU.
mupe mnpodeccuit B obmem: (popmHpOBaHUE 2. Maremaruyeckue pacyérbl B
CUCTEMHOI'0 MpEeJCTaBICHHUsI O MUpe npodeccuerd u TOpro.iie. 3a7aun Ha MOKYIKH.
3HAYMMOCTHU TPYAOBOM ACSATEILHOCTH. 2 4eTBEPTh l. [Toctpoenue y30pa u3
OKPYXHOCTEH.
2. N3mepenne YIJI0B npu
MOJIETTUPOBAHUY OJEXKIbI.
3. IIpuémbl POBEPKU BBIUNCICHUM
Opu  TNpPUMEHEHHH  Japobeil B
peuenrax.
3 yeTBepTh 1. 3agaun Ha Ipoou u3
5 knacc MPOU3BOACTBA. «3 nepesa-
Oymaray.
2. Ilnomaapr ¥ mnepumeTp IpHU
CTPOUTENBCTBE AOMA.
3. Hecaruunsie apobu. «CpaBHUM
OaKTepuH U BUPYCH
4 4eTBEpTh l.HucnoBble  SKCHEPUMEHTHI U
TUIOTE3bl B MPOPECCUH U HAyKe.
2. MHoOrorpaHHMKA BOKpPYI Hac.
HctrnHHBIE u JIO’KHBIE
BBICKa3bIBaHUSI.
3.HtoroBeiii ypok «Bce npodeccun
BaYKHBI, 1 HAYKH BCE BAaXKHBD)
2. VYBJIEKAIOCbH | Ilomoms B BBIOOpE yBIIEUEHUH, B KOTOpPOM | | 4eTBepThH 1. IToctpoenue cxem u rpadUKOB
oOydaromuiicss MOKET peanu3oBaTb CBOM HMHTEPECHI, JIBUKEHHS JBMXKYIIETOCsl CpeacTBa
6 KJiacc pa3BUBaTh BO3MOXKHOCTH U IIOMOTaTh OKPY>KaIOILIUM. IpU pEIIeHWH TEKCTOBBIX 3a/ay Ha

®opMUpOBaHHE NPEACTABICHU O COBPEMEHHBIX
KOMIETEHIHUSIX, KOTOPbIE CETOAHS MPEAbSIBISIOTCS K

JBIDKEHHE.
2.HaxoxeHe pacCTOSHUS U JIJTMHBI
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CIIEIUATINCTaM Pa3IuIHBIX 00JIacTeH.

MyTH [0 KapTe, CXeME U IJIaHy.

7 KJ1acc

ITOHNUMAIO

2 4eTBepTh 1.Brruncnenue npoueHToB. CKUIKU
Y HaIlEHKHU B TOPTOBIIE.
2.IlportenTel B Tabmumax M
JuarpaMmax.
3.CuMMeTpus B apXUTEKTYPE.
3 yeTBepTH 1.Macmtab Ha reorpadu4eckux
KapTax M IIaHax.
2.PemieHne TEKCTOBBIX 3ajlady Ha
IIPOU3BOIUTENIBHOCTb.
3.MHOrorpaHHHKH.
KonctpyunpoBanue u
MOJIEJINPOBAHUE.
4 geTBepTh 1.IToctopoenue buryp o
KOOpJMHATaM.
2. KoopauHatsl B MOPEXOJCTBE.
Mopckast HaBuranus.
3. UroroBelil ypok «MaremaTuka u
Halllu YBJICUYEHUS»
B3anmocBs3b IIKOJIbHBIX MpeIMETOB ¢ | 1 yeTBepThH 1.ITonumanue MIPUMEHEHUS
pa3HooOpa3ueM  COBPEMEHHBIX  mpodeccuit U OpONOpPUMHM WU TPOLEHTOB B
KOMIIETEHIINH, HEOOXOAUMBIX [Isl KayeCTBEHHOI'O npodeccuu apxXUTeKTopa.
BBITIOJIHEHUSI  MTPO(ECCHOHAIBHBIX ~ 00SI3aHHOCTEH. 2.N3mepenue YIJIOB npu
[loBpllIEHME  TO3HABATEIBHOTO  HHTEpEca K IPOEKTUPOBAHUH 3/1aHUH.
IIKOJIBHBIM ~ NIPEIMETaM, a TaKXe IIOBBLIIIEHHS | 2 YETBEPTh 1. IloHMMaHKue IPUMEHEHUSI IPSMOM

LICHHOCTU 3HAHUN, YMEHUU W HABBIKOB, KOTOpPBIC
prOOPETAIOTCS HAa ATUX MIPEIMETAX.

¥ 00paTHOH MPOMTOPITMOHAITEHOCTH B
npodeCCuu BOAUTEIS.

2.ITonnumanue MIPUMEHEHUS
CBOWCTBA CTEMECHH C HATYPaJbHBIM
MoKazareiem B npodeccun
KOHOMHMCTA.

3.Ilpumenenue CBOMCTB
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TpeyrojbHUKa IPU MOJIECTHUPOBAHUH.

3 4eTBepTh l.Pemenue 3amady ¢ MOMOUIBIO
YpaBHEHUU. [Tonnmanue
NPUMEHEHUS  pelleHue 3aJay C
MTOMOIIIBIO ypaBHEHUN B
npodeccusx pabOTHUKOB OaHKa.
2.ITapannenbHble IIpsIMBIC B
HCKYCCTBE U apXHUTEKTYpE.
3. lemorpaduueckue  JaHHBIE B
MPOU3BOJICTBE TPOMBIIUICHHON |
CEIbCKOXO035MCTBEHHON MPOTYKIIMH.
4 4eTBepTH 1. OKkpyXHOCTh M €€ CBOWCTBa MpPHU
«3d - MoxenupoBaHUM.
2.3HauuMOCTh MaJIOBEPOSATHBIX
COOBITHII B TPHUPOAEC HA BaXKHBIX
npumepax: 3eMIIETPSICEHUS,
Mo>Kapbl, HABOIHEHHUSI.
3.AtoroBeiii ypok. Marematuka u
npodeccum.
AKTyanuzaiuss  mporeccoB  mpodecCHOHAIBHOTO | 1 ueTBepTh 1.M3mepenne pa3MepoB OOBEKTOB
camoonpe/eneHus, THPOPMUPOBAHUE 00YUAIOIITIXCS OKPY’KaIOIIIETO Mupa (ot
0 BUax npodeccuoHanbHOro o0pasoBanus (cpeanee AJIEeMEHTapHbBIX YacTHIL hi (o)
npohecCuOoHATBHOE u BBICIIIEE). [Tomomin KOCMHUYECKHX 00BEKTOB).
IIKOJIbHUKAM B COOTHOLIEHUU JIMYHBIX KAadyeCTB U 2.1lenTpanbHas  cUMMeETpUsi B
WHTEPECOB C HampaBlIeHHEM MPOPECCHOHATHHON ApPXUTEKTYpeE.
8 xmacc VY3HAIO JNeSITCIBLHOCTH. 2 4eTBEPTh 1.Brruucienue JUIATEILHOCTU

IIPOIIECCOB B OKPYIKAIOIIEM MHpE.
2. [IlpaBuma momcuera OOIIEH,
MOJIE3HOM M PacyETHOU IUIOANEH
IIPH CTPOUTEITHCTBE.

3. 3HauUMMOCTb MAaJOBEPOSITHBIX
COOBITHH B OOIIECTBE HAa BaXKHBIX
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npuMepax: aBapuH, HECYacTHBIE
ciaydad, 3alldTa MEepCOHAIbHOU
uHOpMalny, epeaada JaHHbIX.

3 yeTBepTH

1. BelpaxeHue IEepEMEHHBIX U3
dbopMyI pu U3ydeHUH HUHUECKUX
IIPOLIECCOB.

2.3mepenue yrioB Npu NOATOTOBKE
K OypeHHIO HE(PTSHBIX U Ta30BBIX
CKBa)KUH
3.Ilpumenenue rpadu4ecKoro
NpPEJCTAaBICHUS  MHOXECTB  IIPH
ONKCAaHUH TPUPOIHBIX MPOLIECCOB U

SIBJIEHUU

4 4eTBEpTh

1. [TpeoOpazoBaHue BbIpAKEHUN IS
peuieHuss TEKCTOBBIX 3a7a4 Ha
JBUJKEHHE W TPOU3BOJAUTEIBHOCTH
TpyJa.

2. [IpuMeHeHne CBOMCTB BIIMCAHHBIX
W LEHTPAJIbHBIX  YIJIOB  TpHU
[IOCTPOCHUHU yeprexen IS
POEKTHUPOBAHUS aBTOMOOHIIEH.

3. Hroroseiii ypok «Kyma moiTu
yuuThCA?» MatemaTuka u Oyaymas

npodeccusi.

9 kJacc

[NPOBYIO

®opMUpOBaHHUE TPEICTABICHUN O MPEUMYIIECTBAX

O6y‘IGHI/I$I, KaK B opraHu3anusax BBICIHICTO
o0pa3oBaHMs, TaK M B OPTraHU3AIMIX CPEIHEro
npoecCHOHANLHOTO 00pa3oBaHus. AKTyamu3aus
NPEJCTAaBICHUNH O BO3MOXHBIX MPO(HECCHOHAIBHBIX
HampaBJICHUSAX Ui ydammxcs.  [loBbwlleHne
MO3HABATEJIBHOTO MHTEpeca K ¢uitocoduu BeIiOOpa u

MOCTPOEHUIO CBOEH MPOo(eCcCHOHATIBHONW KapbepHOM

1 yeTBepTH

1. Ilpukuaka W OKpyIJICHUE B
CEJIbCKOM XO35HCTBE.

2. IlpuMeHeHre 3HaYeHUI CUHYyCca U
KOCHHYCa yIja B F€0JIe31H.

2 4eTBEPTh

1.Pemmrenyie TEKCTOBBIX 3aJay Ha

MPOU3BOJIUTENILHOCTh  Tpyla  C
MPUMEHEHUEM KBaJIpaTHBIX
YpaBHEHUU.
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TPACKTOPUH Pa3BUTHSL.

2.MeTpuyeckue COOTHOILICHHUS B
MAaIIMHOCTPOCHHH.

3.AxTyapHas MaTeMaTuka U OM3HeC
— aHAJIUTHUKA.

3 yeTBepTH

1. Ilpumenenue TpadUIECKOTO
crnocoba Ui pelieHuss TEKCTOBBIX
3aJay  HA  [POU3BOJUTEIBHOCTh
Tpy/Zia Ha 3aBojax U GhadpuKax.

2. llpuMeHeHHE CBOWCTB BEKTOpa
npu pabote ANEKTPUUYECKUX
npuOOpOB.

3. Ponp 3akoHa OONBIIMX YHCEN B
MPHUPOJIC U B )KU3HH UEIOBEKA.

4 4eTBEpTh

1. Pemenue TEKCTOBBIX 3ajad Ha
CMECH U CIUJIaBbl B XUMHUYECKOM M
CTaJICIUTEUHOM ITPOU3BO/ICTBE.

2. KpyroBoil CcekTop KpyroBou
JuarpaMMbl B CTaTUCTUYECKOMU
JeATEIbHOCTH.

3. UroroBelil ypok «MaremaTuka u
MOE Oy myIee
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA BJIOKA IMTPO®PECCHUOHAJIBHOI'O
CAMOOITIPEJEJEHUA OBYYAIOIIUXCA «ITPOPECCHOHAJIBHBIE TPEKH
BBIITYCKHHUKA>»

JIMYHOCTHBIE PE3YJIBTATDI:

* COOTHOCHTh CBOM HWHIMBUAyaJbHbIE OCOOEHHOCTH C TpeOOBAaHUSAMH KOHKPETHOU
npodeccuu;

* COCTaBJIATH JIMYHBIN NPO(HECCHOHANBHBIN TUIaH U MOOMIIBHO U3MEHSTH €T0;

* HCMOJb30BATh MPUEMBI CAMOCOBEPILICHCTBOBAHMS B yUEOHOM U TPy IOBOM EATEILHOCTH;

* aHATM3MPOBaTh MHPOPMALHUIO O Mpodeccusax Mo OOIMUM MpU3HAKaM MPOodhecCHOHATEHON
NeSITEIbHOCTH, @ TAKXKE O COBPEMEHHBIX (DOpMax M METO/ax X03s1iCTBOBaHMS B YCIOBUSAX PBIHKA;

* I0Jb30BaThCs CBEICHUAMM O MyTSIX MOITy4eHUs NPO(PEeCcCHOHATBHOTO 00pa30BaHHUs.
METAIIPEAMETHBIE PE3YJIbTATDI:

* DPa3BUTb CAMOCTOATENBHOCTD;

* OILIGHUTHh COOCTBEHHBIC BO3MOXXHOCTH M OBJaJI€Th YMEHHUSIMH IOJTy4aTh U3 Pa3HOOOPa3HBIX
MCTOYHUKOB M KPUTHUECKU OCMBICIIUBATH COIIMATIBHYIO HHPOPMALIUIO;

* CHCTEMaTH3UpPOBaTh, aHATTU3UPOBATH MOJTyUCHHBIC JTaHHBIC,

* OCBOWTH CHOCOOBI TMO3HABATEILHON, KOMMYHHMKATHBHOW, MPAKTUYECKOW NEATEThHOCTH,
HEOOXOIUMBIX JUIsSl yH4acCTHs B XKM3HM I'PaXXJaHCKOI0 OOIECTBA U IIPABOBOI'O TOCYJapCTBa.
INPEJMETHBIE PE3YJIbTATDI:

* 3Ha4yeHue Mpo(ecCHOHAIBHOIO CaMOONpEAEICHUs, TPEOOBAHUS K COCTaBJICHUIO JTUYHOTO
poQ)eCCHOHAIBHOTO TIJIAHA;

* mpaBuia BeIOOpa npodeccuu;

* TOHATHE O Mpodeccusix u 0 MPoPecCuOHATBHOMN NeTETLHOCTH;

* ToHATHE 00 WHTEpecax, MOTHUBaX M ILEHHOCTAX MPO(ECcCHOHANBHOTO Tpyla, a TaKxKe
NCUXO(PHU3HOIOTMYECKUX U TICUXOJOTMYECKUX PECypCax JMUYHOCTH B CBS3U C BELIOOPOM Mpodeccuu:
IOHATHE O TEMIEpaMEHTEe, BEIyIIUX OTHOLICHWSX JIMYHOCTH, 3MOLMOHAIBHO-BOJIEBOU cdepe,
UHTEJUIEKTyalIbHBIX CIOCOOHOCTSX, CTHIISAX OOLIEHNUS;

* 3Ha4yeHUE TBOPUYECKOrO MOTEHIMAJIa YeJIOBEKa, KAPhEePHI;

* 0 CMBICJIE U 3HAYEHUH TPYZAA B )KU3HM YeJIOBEKA U OOILECTBa;

* 0 COBpEMEHHBIX (hopMax M METOJaX OPraHU3aALUH TPYAA;

* 0 CYIIHOCTH XO35IIICTBEHHOI'O MEXaHH3Ma B YCIOBHSX PHIHOUYHBIX OTHOIICHUH;

* 0 MPEeIIpPUHUMATEIHCTBE;

* 0 pBIHKE TpyIa.
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SJEKTPOHHO-IIU®POBOE OBECIIEYEHUE PABOYEN ITPOI'PAMMBI

[Ipu paspaboTke pabodeil mnporpaMmbl B TEMaTHYECKOM IUIAHUPOBAHUU YUTEHBI
BO3MO)KHOCTH  HCIIOJIb30BAaHUSI  AJICKTPOHHBIX  (IH(PPOBBIX) 00pa3oBaTENbHBIX PECYPCOB,
SABIISIOUIMXCS  y4eOHO-METOJMUECKUMH  MaTepuajamMu  (MyJbTHMEIUIHBIE  IPOTPAMMBI,
JJIEKTPOHHBIE YYEOHUKM M 33aJaUHUKH, 3JCKTPOHHBIE OMONMOTEKH, BUPTYyalIbHbIE JabOpaTOpHH,
UTPOBbIE POTrPaMMBI, KOJUIEKIIMU HU(POBBIX 00pa30BaATENbHBIX PECYPCOB), HCIIOIB3YEMbIMH IS
00y4YeHHsI ¥ BOCIUTAHUS PA3IUYHBIX TPYII MOJIb30BATENEH, MPEACTABICHHBIMUA B 3JICKTPOHHOM
(undpoBom) Bue U peanusyronmMu auaakTudeckue Bo3moxkHoctu KT, comepikanue KOTOPBIX
COOTBETCTBYET 3aKOHOJIATEILCTBY 00 oOpa3oBanuu. [lpu peanmusamuum pabouelt mporpaMmbl
UCIIONIb3YETCsl MepeueHb WH(OPMALMOHHBIX PECYpPCOB, PEKOMEHIOBAHHBIX K HCIIOJIb30BAHHUIO
00yJaroNMMHUCS U TEIarorHYeCKUMH pabOTHUKaMH 00pa30oBaTeNbHBIX yupexaeHui Poccuiickoi
®denepanuu:

OdunuanpHbIEe CANTHI:
1. Oduumanbuenii caiit MuHHCTEpCTBa HAayKd M BbIcuiero oOpaszoBaHusi Poccuiickoii
®eneparun https:/minobrnauki.gov.ru ;

2. MunucrepctBo npocsenienus Poccuiickoii @eneparuu https://edu.gov.ru/ ;
3. ®epepanpHblit moptan «Poccuiickoe oopazoBanue» - http://www.edu.ru;
[{udposbie oOpa3zoBaTeIbHBIE PECYPCHI:

1. Denepanpubiii nopran «Poccuiickoe 00pa3oBaHHE;

@CHGD&HBHBIﬁ OCHTP 3JICKTPOHHBIX O6D330B8TCJTBHBIX PECYPCOB,

EnmHoe 0KHO JocTyIIa K 00pa30BaTenbHBIM pecypeaM;

Ennas xosurekius nudpoBLIX 00pa30oBaTEIbHBIX PECYPCOB;
Mennareka 00pa3oBaTELHBIX PECYPCOB;

udposasa odpazoBarenpHas miarhopMa «lludposas mkoaa OpeHOYPKbI»;
[Ipe3sunenTckas OMOINOTEKA;

Jlercxuii cait IlpesnaenTa Poccuiickoit denepal;

WX kWD

Karajor O6D330B8TCJTBHBIX pecypcoB cetu MHTEpHET JUIsI OCHOBHOTO O6IIICFO Hu CpCaHCro

0011ero 00pa3oBaHusI;

10. Poccuiickuii cOBET OJIMMINAJ ITKOJbHUKOB;
11. Hopran nudopmarmonnoii nogaepxku ' MA (OI'D, EI'D, I'BD);
12. Becepoccuiickue IUCTaHIMOHHEIC DBPUCTUYECKUE OJIMMIINAIBI;

13. HavanpHag mikoja AeTsIM, POAUTEIISIM, VUUTEISIM;

14. Caiit PocMonoaeku;

15. Herckuii npoekT Munnpupoasl Poccnu «Kamay;

16. IopTan MunkynsTypsl Poccun «Kynsrypa.pd»;
17. Ilopran Muncniopta Poccuu «['TOx»;

18. CaliT MeXIYHAPOJIHOTO KBecTa «CeTEBUUOKY;

19. Hopran «IlepcoHanbHble JaHHBIE. IETH.

[IpeameTHbIE AIIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI:
HTTPS:/WWW.YAKILASS.RU/P/MATEMATIKA/5S-KLLASS/NATURALNYE-CHISLA-
13442/DESTATICHNAIA-SISTEMA-SCHISLENIIA-RIMSKAIA-NUMERATCIIA-13051
HTTPS:/WWW.YAKLASS.RU/P/MATEMATIKA/5-KLASS/NATURALNYE-CHISLA-
13442
HTTPS:/WWW.YAKLASS.RU/P/MATEMATIKA/5-KLASS/NATURALNYE-CHISLA-
13442/OPREDELENIE-KOORDINATNOGO-LUCHA-13495
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https://minobrnauki.gov.ru/
https://edu.gov.ru/
http://www.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://store.temocenter.ru/
https://sdo.edu.orb.ru/index.php
http://www.prlib.ru/
http://www.uznai-prezidenta.ru/
http://edu-top.ru/katalog/
http://edu-top.ru/katalog/
http://www.rsr-olymp.ru/
http://www.ege.edu.ru/
https://eidos.ru/event/olymp/dist/
http://www.nachalka.com/
http://fadm.gov.ru/
http://voda.org.ru/
https://www.culture.ru/
https://www.gto.ru/
http://%D1%81%D0%B5%D1%82%D0%B5%D0%B2%D0%B8%D1%87%D0%BE%D0%BA.%D1%80%D1%84/
http://%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5.%D0%B4%D0%B5%D1%82%D0%B8/
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/desiatichnaia-sistema-schisleniia-rimskaia-numeratciia-13051
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/desiatichnaia-sistema-schisleniia-rimskaia-numeratciia-13051
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/opredelenie-koordinatnogo-lucha-13495
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/opredelenie-koordinatnogo-lucha-13495

HTTPS:/SKYSMART.RU/ARTICLES/ MATHEMATIC/SVOJSTVA-SLOZHENIYA-I-
VYCHITANIYA

HTTPS:/RESH.EDU.RU/SUBJECT/LESSON/7723/CONSPECT/272293/
HTTPS:/INTERNETUROK.RU/LESSON/MATEMATIKA/6-KLLASS/DELIMOST-
CHISEL/DELITELI-I-KRATNYE?BLOCK=PLAYER
HTTPS:/WWW.YAKLASS.RU/P/MATEMATIKA/S-KLASS/OBYKNOVENNYE-DROBI-
13744/DELENIE-S-OSTATKOM-PONIATIE-OBYKNOVENNOI-DROBI-13672
HTTPS:/WWW.YAKILASS.RU/P/MATEMATIKA/6-KLLASS/NATURALNYE-CHISLA-
13968/PROSTYE-I-SOSTAVNYE-CHISLA-RAZLOZHENIE-NATURALNOGO-CHISLA-
NA-PROSTYE-MNOZ -13984
HTTPS:/WWW.YAKILASS.RU/P/MATEMATIKA/6-KLLASS/NATURALNYE-CHISLA-
13968
HTTPS:/WWW.YAKILASS.RU/P/MATEMATIKA/S-KLASS/DESIATICHNYE-DROBI-
13880/STEPEN-S-NATURALNYM-POKAZATELEM-13669
HTTPS:/RESH.EDU.RU/SUBJECT/LESSON/7708/CONSPECT/325181/
HTTPS:/WWW.YAKLASS.RU/P/MATEMATIKA/S-KLASS/NATURALNYE-CHISLA-
13442/RESHENIE-TEKSTOVYKH-ZADACH-ARIFMETICHESKIM-SPOSOBOM-13747
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