KOMUTET OBPA3OBAHMS TATUYMHCKOI'O MYHHULIUITAJIBHOI'O PAMOHA
JIEHUHI'PAJICKOM OBJIACTU
MYHHUIIUITAJIBHOE BIO/I’KETHOE OBPA30BATEJIBHOE YUYPEKJIEHUE
. JOMOJHHUTEJBHOI'O OGPA3OBAHUS .
"TATYNHCKHUU HEHTP HEITPEPBIBHOT'O OBPA30OBAHUS "IHEHTP HHO®OPMAIIMOHHBIX TEXHOJIOTI' A"

188300, r. 'atunna Jlenunrpaackoit 00:1., yi. PomuHckast, 8, Ten/dakc (881371) 43296

[IPHSTA: YTBEPXJIAIO:
Ha 3acenanuy [legarornyeckoro Cosera Jlupextop
MBOYVY J10 «I'TIHO «ITHUT» MBOVY I[/O «'IHHO. «LIAT»
npoToKoa No AL //*4 4/ Mopocmmi A.D.
or«3L» X 2020 r. IIpukaz Ne 74 ot « (é» £ 2020 T,

JJOITOJIHUTEJIBHAA OBILEPA3ZBMBAIOIITAA

[TPOI'PAMMA ECTECTBEHHOHAYYHOI HAITPABJIEHHOCTH

«YTi1yOJIeHHOE U3YYEHHE OTACIbHBIX TEM M0 MATEMATUKE)

Kareropus ciaymareseii: yuauuecsa 6-7 knaccoe

Opranusanus o0y4eHus: ouHasn

Cpok oOyuenusi: 72 yaca
Pazpabotunk nporpammsl: Cagppornosa C.O., npenodasamens

AOKYMEHT NOANUCAH
3N1EKTPOHHON MNOANUCHIO

Ceprupurar 1A2FD400DASF1D9460AA7D00SBDAFIB47AB00261
Baagenen Mopocnun Anexcanap nyapnosud
JeiicrButenen ¢ 27.11.2020 mo 27.02.2022

I'aTunna

2020



TlosicHUTEIBLHASA 3aIMCKA

JlononHuTenbHas O0IIEpa3BUBAONIAs  MPOrpaMMa €CTECTBEHHOHAYYHOW HAIPaBICHHOCTH
«YT1i1ybsieHHOE N3Y4YeHHE OT/IeIbHBIX TEM [0 MaTeMaTuke» pa3paboTaHa Ha OCHOBE:

o ®denepanpHoro 3akoHa ot 29 nmekabps 2012 roma Ne273-@3 «0O6 obOpa3oBaHuU B
Poccniickoit denepanum».

e [Ipukaz MunucrepctBa npocBenieHus PO or 9 Hoa6ps 2018r. N 196
«O6 yrBepxkaenun llopsinka opraHM3anud M OCYHIECTBICHHS 00pa30BaTENbHOM
JESTEIbHOCTH 110 IONOJHUTENbHBIM 00111€00pa30BaTeIbHBIM IPOTrpaMMam

[TporpamMa OpHEHTHpPOBaHA HA CHCTEMATHU3aLMIO y4eOHOro marepuana 3a Kypc 6-7 Kiaccos,
mpopaboOTKy TeM, BBI3BIBAIOIIMUX 3aTPyJHEHHUS y OOydaroluxcs, MOATOTOBKY K CJadye HMTOrOBOTO
sKk3aMeHa 1Mo Matemartuke. OCOOCHHOCTBIO 3TOHM MPOTpaMMBbI SIBIISIETCS OTPa0OTKAa 3aJaHHN 1O BCEM
pazzenaM Kypca MaTeMaTHKH OCHOBHOW mIKOJbl. Oco0oe BHUMAHHUE yIEseTCs TeMaM, BbI3BIBAIOLIUM
3aTpyAHEHUS Y 00yJarOIUXCA.

Jannast mporpaMma npeaycMaTpuBaeT yriyoJieHHOEe pacCMOTPEHUE TEOPETUYECKOr0 MaTepuaina
0 MaTeMaTHKe, CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHNUS, HAMEYAET M MCIIOB3YET LEIbId Psil
MEXIPEIMETHBIX CBSI3€ M HampaBlieHa B MEPBYIO OYepeab Ha yCTpaHEHHE «IIpo0esnoB» B 0a30BOM
COCTABIISIIOLICH MaTeMAaTUKH, CHCTEMATHU3alMI0 3HAHWMH 10 OCHOBHBIM pas3feiiaM IIKOJbHOU
MIPOrPaMMBI.

[IpenoaBanre CTPOUTCS Kak TIOBTOPEHHE U YIIIyOJIEHHME BOIPOCOB, MPETyCMOTPEHHBIX
porpamMMoii OCHOBHOTO Kypca. [ToBTOpeHune peanusyercs B BHIe 0030pa TEOPETHIECKUX BOIPOCOB MO
TeME U peIlIeHHe 3a7au C MOJIHOM BBIKJIAIKON XOAa pelleHus. YTinyOJeHue peanusyercs Ha Oasze
0o0y4eHHs METOJ]aM M MpHUeMaM peIleHUs] MaTeMaTHYECKUX 3a7ad, TPEOYIOMNX MPUMEHEHUS BBICOKON
JIOTHYECKOW M ONEpPAllMOHHOW KYJbTYpPbI, Pa3BUBAIOIINX HAayYHO-TEOPETUYECKOE M AITOPUTMUYECKOE
MbllIeHHe  yvyamuxcs. Oco0oe BHHMMaHuE 3aHUMAOT 3aJadyd, TpeOyroliue MpUMEHEHUs
o0yJaroIMMUCs 3HaHUHN B HE3HAKOMOUW (HECTaHIapTHO ) CUTYaLIUH.

AKTYaJIbHOCTh

[Iporpamma mnpenHa3HaueHa JJIi TEOPETUYECKOM W MPAKTHUYECKOW MOMOIIM OO0YyYarolmmcs |
OpUEHTHpPOBAaHA Ha IOBTOPEHME, CHUCTEMATH3alUI0 U YIrIyOJeHHEe HEKOTOPBIX TeM U pa3fesioB
MaTeMaTHKH B 5-7 kiaccax. B pamkax peanuzanmuu ®I'OC no matemMaTike U3MeHMIAch (GOPMYIHPOBKa
BOIIPOCOB: BONPOCHI CTAIM HECTaHJAPTHBIMHU, 33/1al0TCSI B KOCBEHHOM (popMe, OTBET Ha BOIIPOC TpedyeT
JETAIbHOTO aHanu3a 3ajadd. M 2To BCE B IEpBOM 4YacTU HK3aMEHA, KOTOpas IpelyCMaTpUBAET
o0si3aTenbHBId ypoBeHb 3HaHMM. ConepikaHue 3agad M300MIyeT MaTeMaTHYEeCKMMHM TOHKOCTSIMH, Ha
0TpabOTKYy KOTOpBIX B 00II€00pa3oBaTeIbHON MpPOrpaMMe HE OTBOAMUTCS JIOCTATOYHOE KOJIUYECTBO
YacoB.

HoBusua

JlaHHas mporpamma JO0CTaTOYHO YHUBEpCAlbHA, MUMEET OOJBIIYI0 MPAKTHYECKYI0 3HauyuMocTh. OHa
JOCTyNHA y4eHukaMm. HaunHaTh u3ydyeHue mporpaMMbl MOXKHO € JFOOOW TE€MBbI; Kaxaas U3 HUX UMEeT
Pa3BUBAIOIIYIO HAIlPaBIEHHOCTb. lIpeanaraemasi mporpaMma paccuMTaHa Ha OOy4aroIIMXCs, KOTOpbIE
CTPEMSTCS. HE TOJIBKO Pa3BUBATh CBOM HAaBBIKM B MPUMEHEHWU MAaTEMaTHYECKHX MpeoOpa3oBaHUil, HO U
paccMaTpUBalOT MATEMATUKY KaK CPEACTBO MOJy4CHUS JOMOIHUTEIIBHBIX 3HAHUN.

Ilens: moarotroBka oOydYamOIMXCA K MPOJIOJDKEHUIO OOpa30BaHMs, MOBBIIICHHE YPOBHS MX
MaTeMaTHYeCKUX 3HAHMUH U HaBBIKOB, CO3HATENBHOE OBJAJEHHE OOYYAIOUIMMHUCA CUCTEMOMU
anreOpandecKnx 3HaHUM U YMEHUH JUI MPOJODKEHHsI 00pa30BaHMs, U3YUEHHs] CMEXKHBIX TUCIMILIMH U
IIPUMEHEHHE B TIOBCEAHEBHOM KHU3HHU.



3adauu
Ooyuarowue:
® [OBTOPUTH, OOOOIINTH U YIIIYOUTh 3HAHHSI 10 MATEMATHKE 32 KypC 5-7 KIIacCOB,3
® Pa3BHUTH CIIOCOOHOCTH CAMOKOHTPOJIS: BPEMEHHU, TIOUCKA OMIMOOK B TIIAHUPYEMBIX
MpOOJIEMHBIX 3a/IaHUs
e (QopmupoBaHuE: TPEACTaBICHUS O CTPYKType U  COJAEPKAHUM  KOHTPOJIBHBIX
U3MEPUTEIIbHBIX MAaTEPUAIOB IO MPEAMETY; HA3HAYCHUHU 33JJaHUH pa3IMYHOrO THUTIA
(C KpaTKKM OTBETOM, IPAKTHYECKOE 3aJaHNUE);
e BBIPA0OTATh CTPATETHUIO MOJATOTOBKH K C/Iaue YK3aMEHA [0 MaTeMaTHKe.
Pazeuearowiue:
®  paCIIMPUTH 3HAHUS MO OTJEIBHBIM TEMaM MaTEMaTHKHU 32 Kypc 5-7 KJIaccoB;
e BbIPa0OTaTh YMEHHE MOJIH30BATHCSI KOHTPOJIBHO-U3MEPUTEIBHBIMU MaTepUallaMu;
® 3aKpEeNHUTh MaTeMaTHYECKHE 3HAHUSI, KOTOPBIC IPUTOAATCA B OOBIYHOM KU3HU U TIPH
MPOJOHKEHUH 00pa30BaHUsl.

e (dopmupoBaHue yMeHHUs IPPEKTHUBHO pACHpPEACNATh BpEeMs Ha BBINOJIHEHUE 3aJTaHUMN
Pa3JINYHBIX TUIIOB.

Bocnumamenwvnoie:
® BOCIIMTAaTb pr,Z[OJHO6I/I€ " 9YBCTBO OTBCTCTBCHHOCTH;
¢ [IPHUBUTH HABBIKU CaMOCTOSITCILHOM pa6OTI)I.

JlanHas mporpaMma Moau(ULIpOBaHa,

® 32 OCHOBY B3fiTa MporpaMma 10 MaTeMaTHKe: padoyasl mporpaMma ydeOHOTO HpeaMera
«Anrebpa» Astop 3amka JI.A., yunTenp MaTeMaTHKH, BbICIIAs KBaJU(UKAIIHOHHAS
kareropusi, 2016;

e Anrebpa. 7 kmacc: yueOHWK s oOmieoOpa3oBarenbHbIX yupexaenuit/ FO. H.
MakapsrueB, H. I Munmiok, K. U. HemxoB, C. b. CyBopoma; mon pexn. C. A.
Tensaxosckoro. M: Ilpocsemenue, 2016

e Munmok H.I'. Paboune nmporpammel. Anredpa. I[lpeamernas nunus ydeOnuxos HO.H.
MakapsiueBa u 1pyrux. 7-9 knaccol.- M.: Ilpocsemenue, 2016

e 3pasuu JL.U., Ky3nenosa JI.B., CyBopoBa C.b. Anrebpa: Jugaktuueckue MaTepuasl 7
kiacc. M.: Ilpoceemenue, 2014

B paOoueil mporpaMme NpeayCMOTPEHO TPOBEACHHE IPAKTHUECKUX TECTOBBIX paboT (B

AJIEKTPOHHOM BUJIE U Ha OYMa)KHBIX HOCUTEIISX ).

[IpenycmartpuBaercs B 0Opa3oBaTeNbHONM IporpaMMme pa3MelleHHe METOAMYECKHX U
IUIaKTUYECKUX MaTepualioB Ha pecypcax B HH(OPMAalMOHHO-KOMMYHHKAIIMOHHOM ceTtu "MHTepHeT".

HeoGxoaumocTs  pa3paboTKM JaHHOM MporpaMMbl OOYyCJOBJ€Ha, C OJHOM CTOpPOHBI,
MIEPECMOTPOM COJiepKaHusi oO0mero obpa3oBaHusT B II€JIOM, C JAPYroil CTOPOHBI, MOTPEOHOCTHIO
pa3BuUTHs WHGPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTHMM W CBA3aHHOH C 9TUM
HEOOXOIUMOCThIO YIENUTh B Kypce MaTeMaTUKH OoJbllle BHUMaHHS BOIPOCAM CaMOCTOSITEIbHOIO
OCBOEHUSI TEOpEeTHYECKOro marepuana. [IponyKTUBHBIM SIBISE€TCS MCIOJIB30BaHUE MEKIPEIMETHBIX
CBSI3e MaTeMaTUKU C JIPYrUMH IpeaMeTamu, Mpexae Bcero ¢ ¢pusukoi, nHpopmarukoit. [Iporpamma
JIONTYCKAeT BO3MOXKHOCTb KOPPEKTUPOBKU U BHIOM3MEHEHUS TEMATHYECKOIO COAEP KAHMsS B IPOLIECCE
oOydJeHwus.

[Iporpamma neoacocuuecku yenecoobpasna, Tak Kak akKTUBU3HPYET TBOPUECKYIO JIESTEIbHOCTD,
yrayOsasieT 3HaHMsl, YMEHHs U HaBbIKH, MOJyYeHHbIE Ha YPOKaX MaTeMaTUKU

Opranu3anoHHO-NeJaroruyecKue ycJa0BHs peaan3anuu
o0pa3oBaTe/IbHON NPOrPaMMBbI



Cpoku peaM3anmu:
Bo3pacrt o0yuarommuxcs:
CocraB y4eOHOI rpynnbI:
®opma o0yueHHs:
HanosnnsiemocTh rpynnbl:

1 yaeOnsrii ron, 72 yaca.
13-14 ner

MMOCTOSIHHBIHN

oyHas

15 yenmoBek

IIpoao/KUTEJIbHOCTH OTHOTO 3aHATUA: 45 MUHYT
O0beM HArpy3KHu B HeJleJ10: 2 3aHsTHs 110 45 MUHYT, BKIIto4ast 10-MuHyTHYIO May3y Ha
MpOBEeTpUBaHUE KaOUHETa U Ha MIPOBEICHUE TMMHACTHKY JJIS TJ1a3

YyeOHnlii jian

Y4eOHblil IpeaMeT KoJsunyecTBo 4acoB dopMma npoBeeHUs

(MoayJib) Bcero | Teopus IIpakTuka NMPOMEKYTOYHOM
aTTecTaAlMuU

[ToBTOpEHME U Pa30op TecToB ¢

cucTeMaTu3aius TUIMMYHBIMU OIIUOKAMH

y4eOHOTO MaTepuaa 2 2 -

Kypca MaTeMaTUKH

S Kj1acca

JlenmuMoCTh 2 1 1 Pabora ¢ Tecramu

HaTypaJIbHBIX YHCET

OOBIKHOBEHHBIC IPOOH 4 1 3 Pabota c Tecramu

OTHoeHus 1 4 1 3 Pemrenue pazHOYpOBHEBBIX

MPONOPIUHU 3a/1a4, paboTa C TeCTaMu

ParmonanbpHbie yncna u 4 1 3 Pemenue 3agau

JENUCTBUSI HAJl HUMU TIOBBIIIICHHOM CJIO’KHOCTH.

bykBeHHbIE 1 6 2 4 Pemrenne pazHOypOBHEBBIX

YUCJICHHBIC BHIPAKCHHUS 3a/1a4, Tpynmnosas pabora

ToxnecTBa 4 1 3 Pemrenne pazHOypOBHEBBIX

3ajad.
YpaBHeHus 6 2 4 Pemenue 3agau
TIOBBIIIICHHOM CJI0KHOCTH.
OyHKIUU 6 2 4 Pemienne 3agau
TIOBBIIIICHHOM CJIO’KHOCTH.

Crenenb ¢ HATYpaJbHBIM 6 2 4 Pemenne pazHOypOBHEBBIX

MOKa3aTesIeM 3ajad.

MHorousneHsl 8 3 5 Pemrenue pazHOYpOBHEBBIX
3ajad.

PopMyibl Pemenne pa3HOypOBHEBBIX

COKpAIllEHHOTO 8 2 6 3a/1ay.

YMHOKCHHS

Cucrembl TUHEHHBIX 8 3 5 Pemrenue 3anau

ypaBHEHUN TTOBBIIIEHHON CJIO’KHOCTH.

[ToBTOpeHue 4 1 3 Wroroast KOHTpoOIbHAS
pabora

Coaep:kanue yued0Horo Kypca:




1. TloBTOpeHMe M cucTeMaTH3anMs y4e0HOro MaTepuaja Kypca MaTeMaTHKH 5 Ki1acca — 2 yaca
Teopusi: Nuctpyktaxxk nmo Th u 6e3omacHomy mHTepHeTy. [loBTOpeHHE M cuUcTeMaTH3aus y4eOHOTO
MaTepuasa Kypca MaTeMaTHKH 5 Kiacca.

Ilpakxmuka: BxogHou tect — urpa.

2. JleauMMOCTb HATYPAJBHBIX YK Ce] - 2 yaca

Teopus: enurenu u kpatHeie. [Ipusnaku nenumoctu Ha 10, Ha 5 u Ha 2. [IpusHaku nenuMocT Ha 9 U
Ha 3. [IpocTeie 1 cocTaBHble yncia. Hanbonpmuii o0muii nenutens. HanMmensplnee oo1iee KpaTHoe
Ilpakmuxa: VnauBunyanbHas paboTa ¢ OOy4yaroOImIMMHUCS C pa3sHBIM YPOBHEM YCBOCHHUS Y4eOHOTO
Matepuaina. Pabora mo kaproukam. Pemenne pasHOypOBHEBBIX 3a/1au.

3. OObIKHOBeHHbIE IpOOH — 4 yaca

Teopusa: OcHoBHOe cBoicTBO npoOu. Cokpamenue apobeit. I[lpuBengenue npobeit k obmemy
3HaMmeHarento. CpaBHeHue apoOel. CioxeHHe U BbIUUTaHHE JpoOed. VYMHOXKeHue JpoOei.
Haxoxpaenue npobu ot uyucna. Bzaumuo obpatubie uncna. Jlenenue apobeii. Haxoxnenue yucna mo
3HaueHuio ero npoOu. I[IpeoOpa3zoBanre OOBIKHOBEHHBIX Jpo0Oel B JECITHYHBIEC. beckoHEeuHbIe
MEePUOANYECKHE JeCITHUHBIE Ipoou. [lecsaTruunoe npubauxeHrne 0ObIKHOBEHHON ApOoOH.

Ilpakmuka: WuauBuayanbHas pabota u rpymnmoBas pabora. Pabora ¢ Ttecramu. Pemienue
Pa3HOYPOBHEBBIX 33/1a4.

4. OrTHolIeHHs U Nponopuuu — 4 yaca

Teopusi: OtHomienus. [Ipomopuuu. IlporenTHOe oTHOmIeHHe nBYX uucen. llpsimas u oOpaTHas
MIPONOPLUUOHAIbHBIE 3aBUCUMOCTH. JlefeHne ymnciia B JaHHOM OTHOLLIEHUHU.

Ilpakmuka: WuauBuayanbHas pabora u rpynmoBas pabora. Pabora ¢ Ttecramu. Pemienue
Pa3HOYPOBHEBBIX 3a]1a4.

5. PanmoHajJbLHBIE YHCJIA U AeiiCTBUSA HAJ HUMH — 4 yaca

Teopusa: IlonoxutenbHble H OTpUUATeNbHbIE uHcia. KoopauHatHas mnpsimad. Llempie uwmcia.
Paunonanehbie yncna. Moayns uucna. CpaBHenue yucen. CinoxxeHue pauuoHanbHbIX yucen. CBoiicTBa
CIIOKCHUS paHI/IOHaJ'II)HI)IX YUCCII. BI)I‘II/ITaHI/Ie paHI/IOHaJ'II)HI)IX YHUCCII. YMHO)KGHI/IC paIII/IOHaJ'II)HI)IX
gyrcen. CBoiicTBa yMHOXKEHHsI palMOHaNbHbIX uncen. Koadouuument. PacnpenenurenbHoe CBOWCTBO
YMHO)KGHI/ISI. JICJ'IGHI/IG paHI/IOHaHBHBIX YUCCII.

Ilpaxmuxa: WVHnuBumgyanpHass pabota u rpynmoBas pabota. Pabora mo kaproukam. Pemenwue
Pa3HOYPOBHEBBIX 3a/1a4. PerieHue 3a1a4 MOBBINIEHHOMN CIIOKHOCTH.

6. DBykBeHHbIE H YHCJIE€HHbIE BbIPpAaKeHUsI — 6 yacoB

Teopusi: YucnoBble BbIpaxkeHUs. BripaxkeHusi ¢ nepeMeHHbIMU. CpaBHEHUE 3HAYEHUW BBIPAXKEHUH.
CBolicTBa AJeUCTBUI HaJ YHNCIAMU.

Ipaxmuxa: InnuBuyansHas padota u rpymmnoBas padora. Pabora ¢ Tecramu.

7. ToxnecrBa — 4 yaca

Teopusa: ToxnectBa. ToxaecTBeHHbIE TPe0Opa30BaHUsI BhIPAKEHUH.

Ilpakmuxa: VnauBunyanbHas pabota ¢ oOy4yarOmIMMHUCS C pa3HbIM YPOBHEM YCBOCHHUS Y4eOHOTo
Matepuaia. Pabora ¢ Tecramu. Pernenue pasHoypoBHEBBIX 3a/1a4.

8. YpaBHeHus1 — 6 yacoB

Teopusa: YpaBHEHUs C OAHOM mepeMeHHOW. JIMHEWHOE ypaBHEHHME C OJHOM NEepeMEHHOW. Pemienue
3a7a4 C MOMOILbIO YPaBHEHUH.

Ilpakmuxa: WnauBunyanbHas pabota W rpymnmoBas pabora. PabGora mo xaproukam. Pernenue
Pa3HOYPOBHEBBIX 3a/1a4. PerieHue 3a1a4 MOBBIIIEHHOMN CIIOKHOCTH.

9. ®yHkuum — 6 yacon



Teopus: Boeruncienue 3HaueHuidl ¢yHkuumum no ¢Gopmyne. I'padpux ¢ynkuuu. IlepneHaukyssipHbIe
npsimble. OceBass W IeHTpanbHas cummerpuu. [lapamnensabie npsmble. KoopanHaTHas MIoCKOCTb.
I'paduxu. [Ipsimas nponopuroHaIbHOCTh U ee rpaduk. JiuneitHas GyHKus U ee rpaduk.

Ilpaxmuka: VanuBunyanpHas pabota u rpynmoBas pabora. PaGora mo kaproukam. Pemenue
Pa3sHOYpPOBHEBBIX 3a/1a4y. PelieHue 3a/1a4 MOBBILIEHHONW CIIOKHOCTH.

10. Crenensb ¢ HATYpaJIbHBIM NOKa3aTejieM — 6 YacoB

Teopusa: OrnpeneneHue CTENEHU C HATypajlbHBIM I10Ka3aTeleM. YMHOKEHUE U JEJIEHUE CTEIEHEH.
BosBenenue B creneHb npousBereHus U cteneHd. OIHOUYICH U €ro CTaHAAPTHBIA BUI. YMHOXKECHHE
oJHOUIEHOB. Bo3BeieHre oiHOUNIEHa B cTeneHb. DyHKINU y=X2 1 y=X°.

Ilpaxmuxa: WHpuBuayanbHas paboTa ¢ OOy4aroOUIMMHCS C pPa3HBIM YPOBHEM YCBOCHHSI y4eOHOTO
Matepuana. Pabora mo kaproukam. PemeHne pa3HOypOBHEBBIX 3a7ad.

11. MHoro4jieHbI — 8 4acoB

Teopusa: MHorouneH u ero crangapTHbiii Buja. CiloXeHHEe W BbIYUTAHHE MHOTOWICHOB BhiHeceHue
00IIer0o MHOKHTENS 32 CKOOKH. Y MHOKCHHE MHOTOYICHAa HAa MHOTOWIEH. Pa3ioxeHne MHOro4IeHa Ha
MHOKUTEJH CIIOCOOOM TPYHITUPOBKH.

Ilpaxmuxa: WHnuBugyanpHas pabota u TpymnmoBas paborta. PaGora mo kaproukam. Pemenwe
Pa3HOYPOBHEBBIX 33/1a4. PelieHue 3a1a4 MOBBIIIEHHON CIIOKHOCTH.

12. ®opmyJibl COKpALIEHHOT0 YMHOKeHHs — 8 4acoB

Teopusi: Bo3BeneHne B KBaJpaT W B KyO0 CyMMBI W Pa3HOCTH JIByX BBIpaKeHHH. PasnokeHue Ha
MHOXKUTEIN C MTOMOIIbI0 (POPMYJT KBaJIpaTa CyMMBI U KBaJpaTa Pa3HOCTH. Y MHOXXCHHE Pa3HOCTH JBYX
BBIDA)KEHME Ha HUX CyMMYy. PasnoskeHrne pa3HOCTM KBaJpaToB Ha MHOXWTenu. Pasnoxenue Ha
MHOXHUTEINM CYMMBI U pa3sHOCcTH KyOoB IIpeoOpa3oBaHue 1enoro BBIpaK€HHsI B MHOTOYJIEH.
HpI/IMeHeHI/Ie Pa3INYHBIX CIoco0o0B JJI pa3jIOKCHUA Ha MHOXKUTCIIN.

Ilpakmuxa: VnauBunyanbHas pabota ¢ oOy4yarOIIMMHUCS C pa3HbIM YPOBHEM YCBOEHHS Y4eOHOIo
Mmarepuana. Pabora mo kaproukam. Pemenne pa3HOypOBHEBBIX 3aj1a4. PemieHue 3aaad MOBBIIIEHHON
CJIO’KHOCTH.

13. Cucremsl JUHeHbIX ypaBHeHHUIl — 8 yacoB

Teopusa: JluHeliHble ypaBHEHHs C JIByMs NEpPEMEHHbIMH. ['papuK JTUHEHMHOro ypaBHEHHS C JByMs
nepeMeHHbIMH. CHCTEeMbl JMHEWHBIX YypaBHEHUH C JAByMs nepeMeHHbIMH. Croco0 MOJCTaHOBKHU.
Crnioco6 crnoxxenus. Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM YPAaBHEHUH.

Ilpakmuxa: VInquBuayaneHas U rpymnmnoBas. Paborta mo kaptoukam. Perienne pa3HOypOBHEBBIX 3a/ad.
Pemenne 3a1a4 nOBBIIEHHON CIOKHOCTH.

14. TloBTOpenue — 4 yaca

Teopusa: BelpaxeHus, TOX1eCTBa, ypaBHeHUsI. DyHKIMU. CTENEHb ¢ HATYpaJIbHBIM I10KA3aTEIEM.
MHorounensl. @OpMyIbl COKPAIIEHHOTO YMHOXKEHUSA. CHUCTEMBI TUHEHHBIX YPaBHEHUM.

Ilpakmuxa: VnauBunyanbHas pabota ¢ OOy4yarOMIMMHUCS C pa3HbIM YPOBHEM YCBOCHHS Y4eOHOTO
Mmatepuaina. MitoroBas KoHTpoibHas padorTa.

TpeboBaHus K MATEMATHYECKON MOATOTOBKE:

o0yyaromuiics OyaeT 3HATH/IOHUMATD:

* KaK UCIOJIB3YIOTCA MaTeMaTH4eCKue (POPMYIIbl U ypaBHEHUS; IPUMEPHI UX IPUMEHEHUS JUIsl PEILICHUS
MAaTCMAaTUUCCKUX U MMPAKTHUYCCKUX 3a1aY,

* KAK MaTeMAaTUYECKH OIpeieleHHble (YHKIIMY MOT'YT OIIMCHIBATh PeabHbIE 3aBUCUMOCTH; IPUBOIUTh
IIPUMEPEL TAKOI'0 OIIUCAHUS;



* KaK MOTPEOHOCTU MPAKTUKHU MPUBEIIN MATEMaTHYECKYIO HAyKy K HEOOXOIMMOCTH pacIIupEeHUs
MOHATHS YUCIIA;

* 3HAYCHHUE MAaTEMATHKH KaK HayKH,

* 3HAUYCHHE MAaTEMATHKH B TIOBCCTHEBHOM KH3HH, & TAKXKE KaK MPUKIAHOTO HHCTPYMEHTA B OyayIiei
npodecCHOHALHOM IeATEIBHOCTH

UMeETh ONBIT (B TEPMUHAX KOMIIETEHTHOCTEH):
* paboTHI B IpyMIle, KaK Ha 3aHATUAX, TAK U BHE,
* paboThI ¢ MHPOPMALIKEH, B TOM YHCIIE U MOTy4aeMol ocpeacTsoM MurepHer

ITPOI'HO3UPYEMBIE PE3YJIBTATBI.

Jluunocmmuvie pe3ynibmamol:

O TpOsBIECHHUE MO3HABATEIHHOM, TBOPUYECKOM aKTUBHOCTH B Y4eOHOM IpOIIecce;

O TOBBICUTCS KYJIbTypa OOLICHUS, HABBIKU YUaCTHUs B AUCKYCCUU, ITYOIIMYHOTO BBICTYIUICHHUS,
o mpodopueHTanus;

O y4yacTHe B OJMMIIHAJIaX U KOHKypCax.

Memanpeomemmnule pe3yibmamol:

O BIJICHHUE HABBIKAMU JIOTUYECKOTO, JTATEPAIbHOTO MBILUICHUS [IPU PELICHUU 33]1aY;

O BIAJICHHE METOJOJIOTHUEH IPOEKTHOM-UCCIIeI0BATEIbCKON eI TeNIbHOCTH TIPH pa3paboTke
WHIUBUAYAIBHBIX U TPYIIOBBIX TPOEKTOB U MCCIEAOBAHUN.

lIpeomemnvle pezynomamui:

o oborameHue pyHaaMEHTAIbHBIX 3HAaHUH B 00J1aCTH MaTeMaTUKH,

OCBOCHHE Pa3HbIX METO/IOB PEIICHUS 3a]1a4;

O pacuIMpeHHe MpeICTaBICHUH 0 BO3SMOXKHOCTAX MHTETpaluu (PU3UKH, MAaTEMaTUKU, XUMUU,
OMOJIOTHH B MPOIIECcCe PEIISHUS] CTAHJAPTHBIX U HECTaHAPTHBIX 3a/1a4 110 MAaTeMaTHKE;

O ydYacTHe B COPEBHOBAHMSX 0 MAaTEMATHUKE PA3HBIX YPOBHEM.

(@)

ITo oxoHuaHuM 00y4eHus yvaniuecs OyAyT YyMeTh:

pemaTth 3aJa4r Pa3sHbIX TUIIOB U Pa3HOr'0 YPOBHA CIIOKHOCTH;

NOJIy4aTh JONOJHUTENIbHbIE 3HAaHUS 110 anredpe;

paboTaTh C TUTEPaTypoOii;

pabotath B ceTn MIHTEpHET;

NPOTOBapUBaTh BCIYX PEIICHUE;

aHaAJTM3UPOBATh MOJyYCHHBIH OTBET;

KJIacCH(UIINPOBATH NMPETIOKEHHYIO 33/1a1Y;

MOCJIEIOBATEIBHO BBIIOIHATH U MIPOTOBAPUBATH ATAIIBI PEILICHHUS;

pemarhb 3aauu CpeHeH TPYIHOCTH,

peniaTb KOMOMHUPOBAHHbIE 3a]1a4H;

BJIAACTDH pa3JIMIYHBIMU METOJaMU PCIICHUSA 3a/ja4: aHAJIUTHYCCKUM, l"pa(i)I/I‘—IeCKI/IM nTnOo.,

BJIJICTh METOJIAMH CAMOKOHTPOJISI I CAMOOIICHKH;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS JUIsl pellIeHHs TECTOB Ha rOCyJapCTBEHHON UTOTOBOM
aTTeCTAIlHH.

O O O O O OO O O0oOO0oO OO O0OO0

CucremMa OLleHKH Pe3yJIbTATOB 0CBOCHHs 00pa30BaTeIbHOM NIPOrPaAMMBbI

Texkymmii KOHTPOJIb YCIIeBA€MOCTH

@opMBI TEKYILIET0 KOHTPOJS: OMpOC, MPOBEpPKA 3HAHUM, pa300p TECTOB C TUIMUYHBIMHU
OIIINOKaMH.

Cucrema oneHuBaHusi — 0e3 oTMmeTok. Mcmonb3yeTrcsi TONBKO CIIOBECHAs OLIEHKa
JOCTUKEHUH yJaIIUXCS.



IIpomexyTouyHas aTTecTANMA 00y4AOIINXCSH
@opMBI IPOMEKYTOUYHOU ATTECTALIMU: BBIIIOJIHEHUE KOHTPOJIBHBIX TECTOBBIX 3aJaHUMN.

HroroBas arrecranus
®DopMbl HTOTOBOH aTTecTanyu (MIPOBOIUTCS MO 3aBEPILICHUIO PEaTU3aI[ui IPOTPAMMBI):
BBINIOJIHEHUE KOHTPOJIBHOM pabOTBHI.

CpencrBa o0yueHnust

Ilepeuenv oo0opyoosanusn (WuHcmpymeHmol, Mamepuaivl U NPUCNOCODIeHUA).
[lepconasibHBIN KOMITBEOTED
MynbTUMEIMITHBIA TPOEKTOP 1
VYeTpoicTBO 715 3a1UTOPUBAHUS OKOH 1

Ilepeuens mexnuueckux cpeocme ooyuenus.

MapxkepHas 1ocka 1
Mapxkep U1 JOCKU 1
['yOka st mocku 1
[TapThr 15
Crynbs 15

IlepedyeHb Y4eOHO-METOAMYECKHX MATEPHAJIOB JLIIsI NEIATOIOB.

1. AunreOpa. 7 kiacc: yueOHUK a5 o01meo0pa3oBaTenbHbIX yupexxaenuit/ FO. H. Makaperues, H. I
Mungtok, K. U. Hemkos, C. b. CyBoposa; nox pen. C. A. Tenskosckoro. M: Ilpocseuienue,
2016

2. Munmok H.I. PaGoume mnporpammel. Aunrebpa. [lpemmernas  nuams ydeOHmkoB FO.H.
MaxkapsiueBa u 1pyrux. 7-9 knaccel.- M.: IIpocsemenue, 2016

3. Makaperue 1O. H., Munmrok H. T'., CyBopoBa C. b. U3yuyenne anreOpbl B 7—9 Kiaccax:
nocodue s yaureneit. M.: [Ipocemmenue, 2014

4. Munmox H. T'., lllneikoBa M. C. Anrebpa. Mertonuueckne pexkoMeHIanuu. 7 kiacc. M.:
IIpoceemenue, 2016

5. 3masuu JI.U., Ky3nemnona JI.B., CyBopoBa C.b. Anrebpa: [unaktuueckue matepuaibl 7 Kiacc.
M.: [Ipoceemenue, 2014

6. HAymaunsa HO.I1., Kporrays B.JI. Tematuueckue tectsl. 7 kimacc. M.: [IpocBemmenue, 2014

7. Munmoxk H. T'., IlneikoBa M. C. Anrebpa. Pabouas terpags. 7 kmacc. B 2-x 4. M.:

[Ipocsemenue, 2015

DeKTpOHHOE MPUJIOKEeHUE K yueOHUKY AnreOpa 7 kiacc, nuzaarenbcTo [IpocBerienue.

9. MakapsrueB 0. H., Munarok H. I'. Anredpa: DiaeMeHTBI CTaTUCTUKH M TEOPHH BEPOSITHOCTEH,
7—9. M.: [Ipoceemenue, 2008

0

IlepeyeHb YUEOHO-METOAMYECKHUX MATEPHUAJIOB A8 00VIAIOIINXCSH.

10. AnreGpa. 7 kiacc: yueOHHUK a5 o01meo0pa3oBaTenbHbIX yupesxxaenuid/ FO. H. Makaperues, H. I
Mungiok, K. M. Hemkos, C. b. CyBopoBa; nox pen. C. A. TensakoBckoro. M: Ilpocsenienue,
2016

11. DnexTpoHHOE NMPUIOKEHNE K YUeOHHKY AnreOpa 7 kiacc, u3aatenbcTBo [IpocBemenue.



Buneo-ypoku no maremartuke.

http://www.webmath.ru/

http://www.pm298.ru/ cipaBouYHHK MaTeMaTHYECKUX (HOpMYJIT

http://www.bymath.net/ snementaphas maremaTuka

http://dvoika.net/ nexunu

http://www.slideboom.com/people/lsvirina mpe3enTanuu mo remMam

http://www.ph4s.ru/book ab mat zad.html xkaurn

http://uniquation.ru/ru/ dbopmysi

ONoGarWONE

http://www.mathnet.spb.ru/texts.htm meToauueckue MaTepuabl.



http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.webmath.ru%2F&sa=D&sntz=1&usg=AFQjCNG3I_jESZHJ8unsfUCdrM1rkVFz_A
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.pm298.ru%2F&sa=D&sntz=1&usg=AFQjCNFgdijqewPQRMp4amUSQY0LGhFHQw
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.bymath.net%2F&sa=D&sntz=1&usg=AFQjCNFypg_-INHvmWpRn4Stv67cy4FLBA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fdvoika.net%2F&sa=D&sntz=1&usg=AFQjCNF-_AN8um0F-1pls_MzLuSf9QpW2A
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.slideboom.com%2Fpeople%2Flsvirina&sa=D&sntz=1&usg=AFQjCNFYrH7ewDZNpE38Vq2lAJqHedK5LA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.ph4s.ru%2Fbook_ab_mat_zad.html&sa=D&sntz=1&usg=AFQjCNHNMe6zTnxi_6DQLJntqISW6_J8oA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Funiquation.ru%2Fru%2F&sa=D&sntz=1&usg=AFQjCNHMPPviZFkTDcboV8J9OfmQX2K7RQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathnet.spb.ru%2Ftexts.htm&sa=D&sntz=1&usg=AFQjCNEPjht_BZH_HLv-pPyvxtE3Q5Z4vQ

IHpunoscenue Nel

Kanennapusblii yueOHblii rpadgux

Hagaro OxoHvaHme [Tpo1omKUTENHPHOCTD
(Konmu4YecTBO y4EOHBIX
HEJIETIb)
| monyronue 01.09.2020 31.12.2020 17
Il monyroaue 09.01.2021 30.05.2021 19

3aHATHUS IPOBOJASITCS COTJIACHO yueOHOTO TaHa 1 pa3 B Heeno.
MecTo 1 BpeMsi IPOBEICHUS 3aHSTHI COOTBETCTBYET PACTIMCAHUIO, YTBEPKICHHOMY
TUPEKTOPOM.

IIpa3aHu4YHbIE THNA:

JleHb HapoaHOTO eanHcTBa — 4 - 6 HOAOPS;
Mex1yHapOaHbIN KEHCKUN IEHb - 8 MapTa;
[Ipa3auuk BecHbI U Tpyaa —1 mas;

Jenb [Tobensr — 9 mas.

KanukyJibr:
1-8 saBaps;




IHpunooswcenue No2

KanennapHo-TemaTnyeckoe NJIaHHPOBaHNe

Ne | Tema Koxa-Bo | Teop | Ilpakt | ®opma padoThl, Hara
n/n 4yacoB | us HKAa KOHTPOJIs nposeje
HUS
IloBTOpPEHME " cucreMaTu3anusa | 2 2 -
yue0HOro MaTepHualia Kypca MaTeMaTUKH
S kJi1acca

1 Wuctpykrax mno Tb wu 6Ge3zomacHomy | 2 2 - Jlexums. BxonHon
uHTepHeTy. [IoBTOpeHNe U crucTeMaTu3anus TECT — UTpa.
y4eOHOro MaTepuanga Kypca MaTeMaTuKH 5
KJlacca.

JeIMMOCTh HATYPAJIbHBIX YHCEJ 2 1 1

2 Jlenutenu u kpatHele. [Ipu3Haku 2 0,5 1 Jlexuus.
nenumocty Ha 10, Ha 5 u Ha 2. [TpusHaku NunuBunyansHas u
nenuMoctu Ha 9 u Ha 3. IIpocTteie u rpymnmnoBas pabota
cocTtaBHble yncia. Haubonpmmii oommii C yJaluMucs.
nenutenb. Haumensiee obiiee kpatHoe CamocTosTenbHas

paborta
OObIKHOBEHHbIE IPOOH 4 1 3

3 OcHoBHOE CBOMCTBO ipodu. CokpaiieHue 2 0,5 1,5 NunuBunyanpHas
npobeii. [IpuBenenue apobeit k oOEMyY pabota u
3HaMmeHarento. CpaBHeHUE ApoOei. rpynmnosas padora.
CroxeHue 1 BbIUUTaHuE APOOeii. Pemenne
YMmHo)xeHue npoOeit. Haxoxnenue npobu Pa3HOYPOBHEBBIX
OT YHCIa. 3amad. TecThr
Ipaxmuxa: InnuBunyanpHas padora u OTKPBITON (hOPMBI.
rpynnoBas pabota. Paborta ¢ Tecramu.

Pemrenne pa3HOypOBHEBBIX 3a/1a4.

4 B3aumuo obpatubie uncna. Jlenenue 2 0,5 15 NunuBunyanbHas u
apoOeit. HaxoxieHue yucia no 3Ha4YeHUIO rpynmnoBas paboTa.
ero apoowu. [IpeobpazoBanue Pabota c Tecramu.
OOBIKHOBEHHBIX Ap0Oeil B IECATUUHBIE. Pemenne
BeckoHeuHbIE TEPHOAMYECKIE JIECATUIHBIC pa3HOYPOBHEBBIX
apoOu. [lecatnynoe npuOIMKeHue 3agad. TecTsl
OOBIKHOBEHHOM J1po0Hu. 3aKpBITON (HOPMBI.
OTHOLICHNS ¥ NPONOPLUUH 4 1 3

5 Otnomenus. [Iponopuuu. [IponenTHOE 2 0,5 15 NunuBuayanbHas
oTHOIIeHHe ABYX uucen. [Ipsmas u pabora u
oOpaTHas MpOMOpPLIHUOHAILHEIE rpymmnoBas paboTa.
3aBUCUMOCTH. JleTieHne uncia B JaHHOM Pemenne
OTHOILICHHH. Pa3HOYPOBHEBBIX

3a/a4.

6 [Ipsimast u oOpaTHas MPOMOPIIMOHATHHBIC 2 0,5 15 NnnuBuayanbHas
3aBUCUMOCTH. [leneHre uncna B JaHHOM paborta u

OTHOLICHUU.

rpymnmoBast pabora.
Pemmenne 3a7ad.
IToBeIIEHTHOM
CIIOKHOCTH.




PanuonajJpbHbple YHCIAa U AeiictBuUA HAA | 4 1 3
HUMH

7 [TonoxxutenpHBIC U OTPHUIIATEIBHBIC YHCTA. | 2 0,5 15 NupuBunyanbHas
Koopaunarnas npsimasi. Llensie yncna. pabora u
Panmonanesubie yncna. Moayip yucna. rpynmnosas pabora.
CpaBuenue uncen. CioxeHue Pabota no
palMOHAIBHBIX YHCEIL. KapTOYKaM.

8 CBOIACTBA CIIOKEHUS PAIHOHAIBHBIX YnCe. | 2 0,5 15 NunuBuayanbHas
Brrunranve paninoHaIbHBIX YHCEI. paborta. Pemenue
YMHOKEHUE palliOHAIbHBIX YHCET. Pa3HOYPOBHEBBIX
CBoiicTBa YMHOXKEHUS PAIIMOHAIBHBIX 3aga4. Pemenue
yucen. Koaddunuent. Pacnpenenurensuoe 3a/1a4 MOBBIILIEHHOM
CBOMCTBO yMHOXeHUs. [leneHue CJIOKHOCTH.
paIoHaIbHBIX YUCEIL
BykBeHHBbIE 1 YHCJIEHHbIE BBIPAKEHHS 6 2 4

9 3 1 2 NnnuBuayanbHas
UYucnossie BbIpaxeHus. Boipakenus ¢
nepeMeHHbIMHE. CpaBHEHUE 3HAYCHHH pabora u
— rpynmnosas pabora.

Pabota c recramu.

10 . 8 .13 1 2 NnnuBuayanbHas
UYucnossie BeipaxeHnus. CBoiCTBa AeHCTBHI
HaJ[ YMCIIAMH. pabora u

rpynmnosas pabora.
Pabota c recramu.
ToxnecTBa 4 1 3

11 4 1 3 NunuBunyanpHas
paborta c
o0ydJaronmmucs ¢

ToxnectBa. ToxxaecTBEHHBIE PasHPIM YPOBHEM

o YCBOEHHUS y4eOHOTO

npeoOpa3oBaHMs BBIPAKEHUM.
marepuaina. Pabora
C TECTaMH.
Pemenue
Pa3HOYPOBHEBBIX
3a/ad.

YpaBHeHnusi — 6 yacon 6 2 4

12 | YpaBHEHHS C OJTHOH TIEPEMEHHOM. 3 1 2 NunuBunyanpHas
JInHeliHOE ypaBHEHUE C OQHOU pabota u
TIepEMEHHOM. rpyImoBas padora.

Pa6ora o
KapTOYKaM.

13 | Pemenue 3ajau ¢ MOMOIIBIO YPAaBHEHHH. 3 1 2 Pemenue
Pa3HOYPOBHEBBIX
3aga4. Pemenue
3aJ1a4 IMOBEIIIICHHOU
CJIOKHOCTH.

DOyHKIHT 6 2 4

14 | Beruncienue 3HaYCHUH QyHKIIAU 110 3 1 2 Jlexmus.
bopmyne. I'padux GyHKINH. NunuBuayanpHas u

rpyImoBas padbora.

15 | [lepnenaukynspHsble npsimeie. OceBas u 3 1 2 NunuBunyanbHas
LeHTpaibHas cummerpun. [lapannenbubie pabota o
npsimble. KoopanHaTHAS TIOCKOCTb. KapTOUYKaM.




I'paduxu. [Ipsimas nponopurOHATBLHOCTD U

Pemenue 3amau

ee rpaduk. JIuneHas GyHKIMS U €€ MOBBIIICHHOU
rpaduk. CJIOHOCTH.
CTeneHb ¢ HATYPAJLHBIM MOKa3aTeJIeM 6 4
16 | Onpenenenue CTENEHU ¢ HATypaIbHBIM 2 1 Jlexuus.
MoKasarenaeM. Y MHOKEHUE U JICTICHHE NunuBuayanbHas
CTETICHEH. pabora c
00yJaroIUMUCS C
Pa3HbIM YPOBHEM
YCBOCHHS y4€OHOTO
Mmatepuana. Pabora
0 KapTOYKaM.
Pewenne
Pa3HOYPOBHEBBIX
3amad.
17 | Bo3BeneHue B CTETNICHb IPOU3BEICHUS U 4 3 Cemunap.
creneHu. OHOYJIEH U €T0 CTaH apTHBIN NupuBunyanbHas u
BUJ. YMHOXKEHHE OJIHOWICHOB. Bo3BeneHue rpynmnoBas padoTa.
OJIHOUJICHA B CTereHb. DYHKIMH y=X° Pemenue
y=x3. pPa3HOYPOBHEBBIX
3ajad.
TectupoBanue
3aKpBITON (HOPMBI.
MHoro4jieHbl 8 6
18 | MHOTOUIEH U €ro CTaHIAPTHBIN BHI. 4 3 Jlexuusi.
CrnosxeHue ¥ BBIYUTaHHE MHOTOUYJICHOB NunuBuayanbHas u
Brinecenne 00111ero MHOKUTES 32 CKOOKH rpyrmoBas padora.
Pemenue
Pa3HOYPOBHEBBIX
3amad.
TectupoBanue
3aKpBITON (DOPMEL.
19 | YMHOXEHHE MHOTOUYJICHa HA MHOTOYICH. 4 3 Jlexumst.
Pa3noxxeHre MHOTOUJIEHa HA MHOKUTENH NunuBuayanbHas u
CTIIOCOOOM TPYIIIHUPOBKH. rpynmnoBas paboTa .
Pemenue
Pa3HOYPOBHEBBIX
3aga4. Pemenue
3aJ1a4 IMOBEIIIICHHOU
CJI0)KHOCTH.
@opMyJIbl COKPAIIEHHOT0 YMHOKEHUS 8 6
20 | Bo3BezneHue B KBajipat U B Ky0 CyMMBI 1 4 3 Jlexuusi.
Pa3HOCTH IBYX BbIpakeHuil. Paznoxenue Ha NuauBunyanbHas
MHOKUTEJH ¢ TOMOIIBI0 (OpMYIT KBaJipaTa pabota ¢
CYMMBI M KBaJIpaTa pa3HOCTH. Y MHOKCHHUE 00yJaroImuMHcs ¢
Pa3HOCTH JIBYX BBIPAKCHHE HA UX CYMMY. Pa3HBIM YPOBHEM
YCBOEHHUS y4eOHOTO
Martepuana.
21 | Pa3noxeHue pa3HOCTH KBAIpaToOB Ha 4 3 Jlexuus. Pabota mmo
MHOKUTENH. Pa3nokeHrne Ha MHOXUTENN KapTOUYKaM.
CYMMBI U pazHocTH KyooB IIpeoOpasoBanue Pemenue
L[EJIOTO BBIPAaXEHHSI B MHOT'OUJIEH. Pa3HOYPOBHEBBIX

[TpuMeHeHne pa3TUYHBIX CIIOCOOOB /IS
Pa3IOKEHUSI HA MHOYKUTEIIN.

3aga4. Perenue
3a71a4 IMOBEIIIICHHON




CJIOJKHOCTH.

CucreMbl JTHHEHHBIX YPaBHEeHHH 8 2 6

22 | JluneniHbIe ypaBHEHUS C IBYMS 4 1 3 Jlexumst.
nepemeHHbIME. ['paduk muHEHHOTO NupuBunyanbHas u
YpaBHEHHUS C ABYMS MIEPEMEHHBIMHU. rpynmnosas pabora.

TectupoBanue.

23 | Cuctembl TUHEHHBIX YpaBHEHUH C ABYMsI 4 1 3 Jlexkuus. Pemenne
nepeMeHHbIMHU. CrI0c00 MO0/ICTaHOBKHU. Pa3HOYPOBHEBBIX
Cnoco0 cioxenus. Pemenue 3amad ¢ 3ama4. Perenue
IMOMOILIBIO CUCTEM YPABHEHUU. 3a7a4 MOBBILLIEHHOMN

CJIO)KHOCTH.
IloBTOpEHME 4 - 4

24 | BelpakeHUs1, TOXKIECTBA, ypABHCHHUSI. 4 - 4 NunuBuayanbHas
Oynknuu. CTeneHs ¢ HaTypaTbHBIM pabora c
nokasareneMm. MHorouieHsl. opmyib 00y4aroIUMUC C
COKpAICHHOTO YMHOXEHHS. CHUCTEMBI pPa3HBIM YPOBHEM
JTUHEHHBIX YpaBHEHUH. YCBOGHHUS y4eOHOTO

MaTepuania.

Hrorosas

KOHTPOJIbHAS

pabora.
HWtoro 72 24 48
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