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[Iporpamma Kypca BHEYpPOUHOU IeATEIbHOCTH «Marus U CTpOHHOCTh YuceNn» (manee —
[Iporpamma) BKJIIOYAET TMOSICHUTEIBHYIO 3alHUCKy, COJAEpXKaHUE Kypca, IUIAaHUpyeMbIe
o0Opa3oBaTenbHbIE Pe3ybTaThl, TEMATUYECKOE IJIAHUPOBAHUE, INTAHUPOBAHUE 3aHATHII Kypca.

HHOACHUTEJIBbHAS 3AIINCKA

OO0mas xapakTepUCTHKA Kypca

Kypc BHeypouHO#l nestenbHOCTH «Maruss M CTPOMHOCTh YMCEN» MPEAHA3HAYEH IS
yJamuxcs 6 KJIacCOB M HOCHUT MPONEAeBTHUECKUI xapakTep. OH HampaBieH Ha (OpMHPOBAHUE
YCTOMYMBOIO MHTEpECa K MAaTEMAaTHKE, Pa3BUTUE MATEMAaTHYECKOTO MBIIIJIEHUS U 3HAKOMCTBO C
KpacUBbIMH, HECTAHJIAPTHBIMU HJCSIMHU, KOTOPbIE OOBIYHO BBIXOASAT 32 PaMKH IIKOJBHOU
MpOrpaMMbl. 3aHATHSI [0 KypCy HPOBOAATCS B (opmax, OTIMYHBIX OT ypouHbIX. OCHOBHOE
BHUMaHUE YJENsIeTcd CBOWCTBAM 4YMCEJl, 3aKOHOMEPHOCTSAM, JCTETUKE MAaTeMaTUYECKUX
paccyXIeHHil U TOJATOTOBKE K YCIEUTHOMY OCBOCHHIO YrIyOJIEHHOrO Kypca MaTeMaTHKu B 7—9
KJIaccax.

[Ipu paszpabotke [Iporpammsl yuuteiBanochk pacnopsibkenue [IpasutensctBa Poccuiickoii
Oenepauun ot 19 HOs1O6pss 2024 1. Ne 3333-p «OO0 yTBEpX ACHHUU KOMIUIEKCHOTO IIJIaHa
MEpONPUITHII MO TMOBBIILIEHUID KayecTBA MAaTEMaTUYECKOr0 U  €CTECTBEHHO-HAYYHOT'O
obpaszoBanus Ha epuoy 10 2030 romay.

AKTYyaJIbHOCTBb Kypca

B ycnoBusix peanuzanuu npoQUIBHOTO W YIrIIyOJIEHHOTO OOY4YEeHHS MaTeMaTHKE B
OCHOBHOI U cpeiHel IIKoJie He00X0uMa paHHss IPONEACBTHKA KIIOUEBBIX MOHATUN 1 METOI0B
MaTeMaTHKU U OpUEHTaLUs 00ydaromuxcs 5-6 KjIaccoB Ha yriyOJIeHHOE U3Yy4eHHE MaTEMAaTUKH B
nocneAyomux kinaccax. MeHHo B 5—6 kiaccax 3akKJaJbIBAIOTCS OCHOBBI (DyHIaMEHTATbHBIX
MaTeMaTMYeCKUX 3HAaHUM, MOTHUBAalMS K HW3Y4YEHHMIO mpeaMera u (opmupyercs ImepBoe
MPEACTABICHUE O MAaTEMATUKE KaK O CTPOMHOM, KpaCUBOM M MPAKTUYECKU 3HAUMMOU Hayke. B To
e BpeMsi MHOTUM oOydvaromuecs 5—6 Ki1accoB HEOOXOJUMO IOTPYKEHHE B JI€ATEIbHOCTD,
HampaBlIeHHYI0 Ha (GOpPMHUPOBaHHME M pa3BUTHE HMHTEpPEca K MaTEeMaTHKE uepe3 pelleHue
(OKUBBIX», KpacuBbIX 3aday. Kypc BBINONHSET 3Ty 3ajauyy, IOKa3blBasg MaTEeMaTHKy Kak
HCKYCCTBO U CTpOiHYI0 cucTteMy. OH CIOCOOCTBYET Pa3BUTHIO JIOTUKH, MPOCTPAHCTBEHHOI'O
BOOOpa)K€HUsI U TOTOBHOCTH K M3YYEHHIO MaTEeMaTHKU Ha YriyOJIeHHOM YpOBHE B 7 Kilacce U
nanee.

Kypc BHeypouHo# aestenbHOCTH «Marust 1 CTPOMHOCTh YHCEN» MPHOOPETaeT 0co0yro
aKTyaJIbHOCTh B CHIIYy HECKOJIBKHMX KIJIFOUEBBIX IMPUYHUH.

Bo-niepBbIX, pa3pblB Mexay 0a30BbIM COJAEp)KaHUEM U MOTPEOHOCTAMU YIiyOIEHHOIO
n3yuenus. bazoBelil Kypc MaTeMaTuku 5—6 KiaccoB, MPU BCEM €ro OOraTcTBe, OpPUEHTHPOBAH B
MEepByI0 oyepenp Ha (OpPMHUPOBAHHE BBIYMCIUTENbHBIX YMEHUN, 3HAKOMCTBO C OCHOBHBIMH
MOHATHSIMA U TIOJITOTOBKY K M3YUEHHUIO CHCTEMATHMUYECKHUX KYpPCOB anreOpbl U T€OMETpUu B 7
kiacce. [Ipu 3ToM MHOTME TeMbl, UMEIOIIME BaXHOE MPOINEAEBTHUECKOE 3HAUeHHE (CBOMCTBa
nenumocTH, yuciaa PuboHauyM, KOMOWHATOPHOE MPAaBUJIO MPOU3BEICHUS, T'€OMETPUUYECKHE
HEpaBEHCTBA, CUMMETPUS, MapKeThl), TU00 U3ydyaroTcsi pparMeHTapHO, JTUO0 BBIXOJIAT 32 paMKH
00s13aTeNbHON TTporpamMmbl. YTIIyOnEHHOE H3ydeHne MaTeMaTtuku B /—11 kimaccax mpenmonaraer
BiageHre 3umu uaesmu. Kype «Marus 1 CTpOMHOCTh YUCE» CIIYKUT MOCTOM, MO3BOJISIOIIUM
IJIaBHO U 0€3 cTpecca MeperTH OT UHTYUTUBHBIX MPECTaBICHUN K (hOopMaTbHBIM 0000IIEHUSM,
HEO0OXOIMMBIM JUIsl YCTIEIIHOTO OCBOEHHSI MATEMAaTHUKH Ha yIIIyOJIEHHOM YPOBHE.

Bo-BTOpBIX, CHIKEHHME MOTHUBAlMU U (HOpPMATbHOE BOCHPHITHE MaTeMaTHKd B 7-9
kyaccax. OgHON W3 OCTPBIX MPOOJIEM COBPEMEHHOW IIKOJBI SIBISETCS CHIKEHHE MHTepeca K
MaTeMaTHKe y 00yJaromuxcst 5—6 Ki1accoB, CBSI3aHHOE € MEPEXO00M OT HArJIsIIHOTO 00ydeHUs B
HavyaJIbHOM IIKOJIE K Oosiee aOCTpaKTHOMY M aJTOPUTMHUYECKOMY B OCHOBHOM. JleTw dacto He
BUJISIT «KPAaCOTB» M «OKU3HU» B yuciax u ¢opmynax. Kypc HamMepeHHO CTPOHUT coAepKaHHe
BOKPYI' JCTETMYECKHX AaCHEKTOB MATEMATHKW: Maru4eckKue KBaApaThbl, MAJIUHIPOMBI,
COBEpILIECHHBIE U JIPYKECTBEHHBIE YHCTIA, 30JI0TOE CEYEHHE, MAapKeThl. Takoi MoaAX01 BO3BpAIIaeT
YAUBIIEHUE M BOCXMILEHUE, (OPMUPYET YCTOWUYUBYIO BHYTPEHHIOIO MOTHBAIIUIO,
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MIOKa3bIBa€T, YTO MaTeMaTHKa — HE CKy4YHbIH HaOOp MpaBWJ, a MCKYCCTBO M HayKa
OJTHOBPEMEHHO. DTO OCOOCHHO BAXHO IS MPOQMIAKTUKA MaTEMAaTUYECKONH TPEBOXKHOCTU U
(bopMHpPOBaHKS IO3UTUBHOIO OTHOLLIEHUS K IIPEMETY.

B-tpetpux, ®I'OC OOO TpebyeT pa3BUTHS METANPEIMETHBIX PE3yIbTaTOB — YMEHUS
CTaBUTh L€Jb, IUIAHUPOBATH JEHCTBMS, aHAIM3MPOBAaTh HH(OpManuio, paboraTb B TIpyIIe,
IIpPENCTaBIATh pe3yiabTaT. Kypc BHEYpOUYHOM JEATENBHOCTH NPEJACTABIAET BO3MOXHOCTH
peann3oBaTh 3TU TPEOOBaHUS B «MalbIX (GOpMax»: Kakaas TeMa BKIIOYAET UCCIIEI0BATENIbCKYIO
3aady WINM TPaKTHYECKyl0 paboTy (MOCTPOUTH MAarMyecKuil KBaJpar, MPOBEPUTH IMPH3HAK
JeTUMOCTH, HalTH JIpY’KECTBEHHbIE YNCIIa, CO3/1aTh napkeT). TakuM oOpa3om, oOydaromuecs 5—
6 KJIacCOB MPOKUBAIOT OIBIT HACTOSILEI0 MAaTEMAaTUUYECKOIO NIOUCKA, YTO 3aKJIaJIbIBAET OCHOBY
JUISL BBITIOJIHEHUS CJIO’KHBIX IIPOEKTOB B CPEIHEN IIKOJIE.

Takum 00pa3om, TaHHBIN KypC MOKHO pacCMaTpHUBaTh Kak MPOPIIAKTHKY (GOpMaTLHOTO
YCBOEHHUS M TMOJATOTOBKY K pelIeHHI0 HecTaHAapTHhIX 3amad. Omeitr OI'D, EI'D (npodunbHbIi
YPOBEHb), OJIMMITNAJL [TOKA3bIBAET, YTO IJIaBHAsl TPYAHOCTb JJIi MHOTHX BBITYCKHUKOB — pPEIIEHUE
HECTaHIAPTHBIX 3ajJay, TPeOyloIMX NPUMEHEHHUs 3HaHUM B HOBOM curyauuu. [Iporpamma
IpearoiaraeT pemeHne 3aaad, CIOCOOCTBYIOUIMX Pa3BUTHIO TMOKOCTH MBIIUICHUS, YMEHUIO
paccMaTpuBaTh MPOOJEMy C Pa3HbIX CTOPOH M HAaXOAWTh OPUIMHAJbHBIC PELICHHUS — KadyecTs,
HEOOXOAUMBIX JUTSI YTITYOJIEHHOTO U3yYeHHUS MAaTEeMaTHKH.

Kypc pazpaboTan B COOTBETCTBUHM C BO3PACTHBIMU OCOOCHHOCTSIMM M OPHUEHTUPOBAH Ha
obecrieyenne npeemctBeHHOCTH. Jletn 10—13 mer HaxomsTcs B MEpHOAE aKTHBHOTO Pa3BUTHS
a0CTPaKTHOIO MBIIIJIEHHUS, HO COXPaHSIOT IOTPEOHOCTh B SMOLMOHAJIBHOW OKpacke H
IpaKTU4eCKoH 3HauuMocTU. Kypc coueraer cTporue paccykaeHus ¢ SpKUMH oOpa3amu,
UCTOPUUYECKHUMH 3KCKypcaMHM, 3jeMeHTamMH urpel. OH He JyOIupyeT ypouHYIO JesATeNIbHOCTb,
CO3JIaeT IEJIOCTHYI0 00pa30BaTENbHYIO CpEeay, IlIe YPOK U BHEYPOUHAs ACATEILHOCTh pabOTaroOT B
€IMHOM JIOTMKE: Ha YpOKE MaéTcsi HMHCTPYMEHT, Ha 3aHATHSAX BHEYPOUHOM JAESITEIBbHOCTU
JEMOHCTPHUPYET €ro KpacoTy U MOIIHOCTb.

Kaxnas Tema kypca cBsizaHa ¢ Oynymumu yriyOn€HHbIMU pa3zenaMu. Hanpumep, uncna
®uboHauym M 30JI0TOE€ CEYEHHE pPAa30BBETCS B CTapLIeil IIKOJe B TEOPUU MPEAENOB U
PEKYPPEHTHBIX [TOCIIEOBATEIBHOCTSAX, a IPU3HAKY JEIINMOCTH

- B TEOpUHU YHKCeN B MPOPUIBHBIX KJ1accaXx; KOMOMHATOPHUKA — B 3JIEMEHTaX BEPOSTHOCTU
U CTaTUCTHUKH, a CHMMETPHS U MAPKETHI - B TEOMETPUUECKUX NTPE0OPa3OBaHUSAX.

Takum o0pa3zom, Kypc He IMpOCTO «3aHMMATeJIbHas MaTeMaTHKa», a cTpaTernyeckas
IpONE/eBTUKA  MPEJIMETHOrO M  METalpeJMETHOrO  COjep)KaHus, obecrednBaroias
MIPEEMCTBEHHOCTb MEXKy OCHOBHOMI U cpeiHel MpOo(UIbHON IKOJIOMN.

Heab u 3a1a4u Kypca

Heap kypca — co3gaHue YCJIOBUN Uil TPONENEBTUKU YIIIyOJIEHHOTO M3y4eHUs
MaTeMaTUKM B 7-9 Kjaccax uepe3 pacKpblTUE D3CTETUYECKOW M CTPYKTYPHOM KpacoThl
MaTeMaTHYeCKUX 00BEKTOB, pa3BUTHE MO3HABATEILHOTO HHTEpeca U (OPMUPOBAHNE HaYalIbHbIX
HABBIKOB MCCIIE0BATENbCKON IEATETBHOCTH.

3anauum Kypca:

e 3HAKOMCTBO C NOHSTHUSIMM: IIPOCTHIE U COCTABHBIE YHCIIA, IPU3HAKH JIETUMOCTH (B TOM
gyucne Ha 7, 11, 13), coBepuieHHbIE W OpyKECTBEHHbIE uucia, ynciaa duboHayuu, 30510TOE
ceyeHHne, KOMOMHATOPHOE PABUIIO MPOU3BEIEHUS, CAMMETPHUS, TAPKETHI.

o dopMupoBaHME YMEHHE pellaTh HEeCTaHJapTHble 3aJayd (Ha JAEITUMOCTb,
NIEpPEMBaHNs, B3BEILIMBAHNUS, JIOTUUECKHUE).

e OOyueHue NpUMEHEHHUIO AITOPUTMOB (pereTo DpaTocdeHa, HoOCTPOSHNE TPOCTENIINX
Maruyeckux KBaJapaToB).

o PasBuTne 10rnuecKoro, KpUTUYECKOro ¥ TBOPYECKOTO MBIIICHMS.

o ®opMHpOBaHME YMEHHS BBIIBUraTh THUIIOTE3bl, MCKaTb 3aKOHOMEPHOCTH, MIENaTh
BBIBOJIBI.

o Pa3Burne MmaTemMaTHUeCKO# peun 1 yMeHHs paboTaTh ¢ HH(pOopManuei.

o Bocnuranme wuHTEpeca K MaTreMaTMKe KaKk K  HaykKe W HCKYCCTBY.



o ®opMHpOBaHWE HACTOMYNBOCTHU, aKKYPaTHOCTH, YMEHHUIO paboTaTh B IMape U TPpyIIIe.

o Co3znanue IIOJIOKUTEIIbHOU MOTHBaLAU Ha  yrioyOséHHoe A3y4eHUE
MaTeMaTHKH.

MecTo Kypca B 00pa3oBaTe/ibHOM Ipolecce

Kypc peammsyercss B pamMkKax BHEYPOUYHOH JAEATEIBHOCTH (OOIIEHHTEILICKTYaIbHOE
Hanpasienue). O0vém — 34 waca (1 wac B Hememo). llporpamma npenHazHadeHa IS
MIPOBEJICHUS 3aHATHI C 00YJaIOIIMMHUCS 6 KIIaCcCOB.

OOpa3oBarenbHas OpraHU3aIMsl MOXKET PEalin30BBIBATh MPOTPAMMy C y4YETOM 3arpoca
00yYaroIuXcs MATHIX U IECTHIX KIIACCOB, a TAK)KE OPTaHU30BaTh Pa3HOBO3PACTHYIO TPYIITY.

Kypc He ny0nmpyer 00s3aTeNIbHYIO IPOrpaMMy, a JIOTIOJHAET €€, co3/aBast

«MOCTHK» K YTITyOJIIEHHOMY H3y4SHHUIO MATEMATHKH B TTOCIICIYIOIINX KJIACCAX.

COIEPKAHUE KYPCA BHEYPOYHOMH JESTEJbHOCTH
«MATHS A CTPOHHOCTD YACEJI»

YucnoBbie 3aKOHOMEPHOCTH H (POKYCHI

Uérnple u Heuy€THble yucna. YuciaoBele mnocienoBarenbHocTd. [lammHapomsl (ducia,
KOTOPBI€ YMTAIOTCS OJIMHAKOBO CJIEBA HAIIPAaBO U CIpaBa HaeBo). Maruueckue KBajapaThl 3%3
(JIrOpUTM MOCTPOCHHUS ).

Hccneoosamensvckue u npakmuueckue padoomoslt. Ilpaxtuyeckas pabota

«CocraBineHue wmarudeckoro kBaapata». HccrnenoBanue «CKOIBKO —CYIIECTBYET
JIBY3HAYHBIX YHCEI-TTAJIMHIPOMOB?Y.

IIpocThlie yncaa — aTOMbI MATEMATHKH

[Ipocteie u coctaBubie uncina. Pemero Dparochena. Teopema EBkinga o 6eCKOHEUHOCTH
MPOCTHIX YKces (03HAKOMUTENBHO). Pa3noskeHre Ha MpOCThie MHOKHUTEIH.

Hccneoosamenvckue u npaxmuueckue padomst. Ilpaxtuueckas pabota

«Haxoxnenne Bcex mpocThix umcend a0 100 ¢ momomipio pemieta DparocheHar.
Uccnenoanue «IIpocTeie uncna-0au3HEbI».

IIpu3HaKku AeJJMMOCTH U TAHbI YUCEI

[Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. [Ipuznaku Ha 4, 6, 8, 11, 7, 13 (yHuBepcanbHbIi 1
YJacTHbIE crioco0kl). [I[pruMeHenne npru3HaKoB [ pEHICHUS 3a/1a4 Ha HaXO0X/ICHHEe YHCeT.

Hccneoosamenvckue u npakmuueckue padomwi. llpaxtuyeckas pabota

«IIpoBepka mnpusHaka nenumoctd Ha 11». HccnepoBarenbckas 3amaua «Haiitu Bce
JIBY3HAYHBIC YMCTIa, KPATHBIC 7, HE BBITOIHSS ISTICHUS .

CoBeplieHHbIE U APYKeCTBEHHbIE YMCJIa

Hemutrenu uyucna. CoOctBeHHbie nenutenu. CoBepmieHHble umcia (6, 28, 496...).
HpyxectBennbie uncina (220 u 284). Jlerenibl 1 UICTOPUSL.

Hccneoosamenvckue u npaxmuueckue padomol. Ilpaxtuueckas pabora

«[IpoBeputh, sBHSETCS M YKCIO 28 coBepuieHHbIM». lccrnenoBanue (MPOEKTHOE
3amanne) «Haiitu cnenyroiiee COBEpIIEHHOE YUCIO (C MTOMOIIBIO MOAOO0pa WIIM HUCIIOTH30BAHUS
dbopmynbl EBkinnia-Oiinepa — 03HAKOMUTEIBHO)».

Yucaa PuOOHAYYH U 30J10TOE CEUEHHE

[TocnenosarensHocTh PUOOHAYYM, 3aKOHOMEPHOCTH €€ MOCTPOEHUS. 30JI0TOE CeueHHe B
MIpUPOJIe, UCKYCCTBE, apxuTekType. Uucno ¢. [IpsMOyroapsHUK 30J10TOTO CEYEHHUSI.

Hccneoosamenvckue u npaxmuueckue padomwl. Ilpaktuyeckas pabota

«IToctpoenue 3omoToro mnpsMoyroiabHukay. HMcciemoBanue «YUucna ®dubonHavyuu B
pPacTUTEIBLHOM MUPE (MTOACUYET JIENECTKOB, TUCTHEB)».

Jloruka u cMeKaJika: nepeJuBAHNUS M B3BeIIHBAHUSA

3aza4yu Ha mepenuBaHue U3 OJHOTO COcyza B Ipyroi (3azada o AByX BEapax). 3ajauu Ha
B3BEIIMBAHKE HA YaIIEUYHBIX Becax 0e3 Tupb U C TUPSIMHU. AJTOPUTMUYECKUN TTOIXO/.

Hccneoosamenvckue u npaxmuueckue padomsl. Ilpaktuyeckas pabota



«Pemenne 3amay Ha mepenuBaHUe C MOMOIIBIO Tabmuiely. MccnenoBaTenbekas 3anada
«Kak 3a HauMeHblIIee YHCIIO0 B3BEUIMBAHUN HAMTH (aNIbIIMBYIO MOHETY?».

BBenenue B KOMOMHATOPUKY

[IpaBmiio cymMMbl U NIpaBUIIO Npou3BeAcHUs. [[epeBo BapuaHTOB. 3ajjaun Ha COCTaBJICHUE
quced, Jiaro, MapiupyToB.

Hccneoosamenvckue u npaxmuueckue padomwl. Ilpaktuyeckas pabota

«CKOJIBKO pa3lIMYHBIX JIBY3HAYHBIX YHCEIT MOXKHO cocTaBuTh w3 1udpp 1, 2, 3 (c
noBTopeHusMH u 6e3)». MccnenoBanne «Konnuecto naponeii us 4 6yks u 2 udp».

Kpacora reomerpuu: cuMMeTpHs M NapKeThI

OceBas u ueHTpanbHas cumMmeTpus. I[IpaBunbHBlE MHOTOYroNbHUKH. [lapkeTs
(3amoleHusl IUIOCKOCTH) M3 MPaBWIBHBIX MHOTOYTOJIbHUKOB, TPUMEPHI. 3Be3auaThie
MHOTOYTOJIbHUKH.

Hccneoosamenvckue u npaxmuueckue padomot. Ilpaxktuueckas padbora

«Iloctpoenue mapkera W3 TPEyroJIbHUKOB M KBajgpartoBy». HccnemoBanue «Kakue
MIPaBIJIbHBIE MHOTOYTOJILHUKH MOTYT 3aMOCTUTH TUIOCKOCTH 0€3 3a30pOB?».

INTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATBI

Peanuszamusi mporpamMmbl Kypca BHEYPOUHOH [esATENbHOCTH «Marus M CTpOHHOCTB
YHucen»  HampaBlIeHa Ha o0ecrnedyeHWe JOCTIDKEHHS  OOYYaroIUMHCS  JINYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pPa30BaTEeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

- chOpPMUPOBAHHOCTh MO3HABATEIILHOTO WHTEpeca K MaTeMaTHKe, NMOHMMaHue e&
ACTETUYECKON U IIPAKTUYECKON LIEHHOCTH;

- TOTOBHOCTh K CaMOpa3BUTHUIO, MOTHUBALMS K YIIYOJNEHHOMY HW3YYEHHIO
MaTeMaTUKU;

- YMEHHE BECTH JMAJIOr, MPU3HABATh BO3MOXXHOCTH CYIIECTBOBAHHS Pa3HBIX TOUEK
3pEeHMUS.

METANPEJIMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHHBEpPCAJIbHbBIE YUeOHbIe 1eiiCTBUSL:

- yMeHHe CTPYKTYpHpOBaTh HMH(GOPMAIIUIO,  BBIICIATH

3aKOHOMEPHOCTH, IPOBOIUTH aHAIOTHH;

- BIIaJIeHUE MpUEMaMH aHaIM3a, CHHTE3a, CPaBHEHMUsI, 000011IeHUS;

- YMEHHE CTPOUTH JIOTHUECKHUE PACCYKICHHUS, AeTaTh BHIBOJIBI;

- CIOCOOHOCTH (POPMYIIMPOBATH MPOOJIEMY M UCKATh CIIOCOOBI €€ peleHusl.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS:

- YMEHHUE CITYIIaTh U CIBIIIATh COOECeTHNKA, N3JIaraTh CBOE MHEHHE;

- TOTOBHOCTB paboOTaTh B ape, TPyIIe, pacipeaesTh PO,

- YMEHHE IPECTAaBIATh Pe3yIbTaThl CBOEH pabOThI (YCTHO WM MUCHMEHHO).

PeryisiTuBHbIE yHUBeEpPCAIbHbIE YUeOHbIE 1elCTBHUS:

- YMEHHE CTaBHTH I€Jb, IIAHUPOBAaTh CBOM NEHCTBUs (NPU pPEUICHHH 3aJauH,
MIPOBEICHUH UCCIIEJOBAHNUA);

- YMEHHE KOHTPOJIMPOBATH U OIICHUBATH MPOIIECC ¥ PE3YNIbTAT AESTEIHHOCTH;

- pa3BUTHE HABBHIKOB caMOOpraHu3anuud (IpU  BBINOJHEHUM  MPAKTHUECKUX
pabor).

HNPEIMETHBIE PE3YJIbTATHI

- pa3nuyaTth MPOCTHIE M COCTAaBHBIE YHCIA, HAXOAWUTh HMX C IOMOMIBIO pelreTa
Opatocdena;

- MPUMEHATh NPU3HAKK aenuMocTH Ha 2, 3, 5, 9, 10, 11, 4, 7, 13 (B mpocrenmux
Cclly4asix);

- OOBSCHATh, YTO TAaKOE COBEPILIEHHOE W JAPYKECTBEHHOE YHCIO, NPUBOAUTH
MIPUMEPBHI;

- CTpPOUTH TMocieAoBareabHOCTh @DuOOHAU4YM, HAXOAWTH 30JI0TOE CEUEHUE B
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MPOCTBIX TEOMETPUIECKUX OCTPOCHHSX;
- peliaTth 3aJa4k Ha epeuBaHus 1 B3BeIuBanus (2-3 cocyna, 3-4 MOHETHI);

- HCIOJIb30BATh MIPaBUIIO
NIPOU3BEICHUS I noxcyéra KOJINYECTBA KOMOWHAIIHIM;

- y3HaBaTh CHMMETPHYHbIE (PUTYPBI, CTPOUTH IPOCThIEC APKETHL;

- oopMIISITH HeOoJIbIIoe MaTeMaTHU4eCKOe
uccieoBaHue (ocTep/mpe3eHTaIHs );

- CaMOCTOSITEIIbHO HAXOJIUTh

uHbOpMaIIHIO 0 MaTeMaTH4eckux ¢aktax (COBEpIIEHHbIE YHCTA,

MIPOCThIC OJIM3HEIBI U JIP.);
- COCTaBIISATh MarHUECKUE KBAPAThI 3%3;
- MPUMEHSITh IPU3HAK JCIMMOCTH HA 7 JIJI MHOTO3HAYHBIX YHCEIT;
- pemaTh KOMOMHATOPHBIE 33]Ja4H C TIOMOIIBIO JIepeBa BApUAHTOB;
- OOBSICHATH CBS3b MEXKAY uyHuciamMd @OuOOHAYYM W 30J0THIM  CEUYCHHEM.



TEMATHYECKOE IINTAHUPOBAHUE

HanmeHnoBaHue pa3iesnoB u

OcHOBHBIE BUIBI

MaTre€MaTUKN

(OBH&KOMI/ITCHLHO). Paznoxenue Ha MMPOCTBIC

MHOXHTCIIN.

Ne . KosmyecTBo IIporpammHoe coaep:kanue
TeM Kypca BHEYPOUYHOii AeATeIbHOCTH
n/n 4acoB
AeATeIbHOCTH
Yeérable U HEUETHBIC Yncia. YUCIOBbIE
nocJseoBaTeabHOCTH. [lanuaapomer (ducna,
YucnoBble 3aKOHOMEPHOCTH U becena, npaktuueckas
1 4 KOTOpPBIE YUTAIOTCSA OJMHAKOBO CJIEBa HAPABO U
(hoKyCHI paborta, uccie0BaHue
CIpaBa HajeBo). Marudeckue
KBazpaThl 3%3 (aNrOpUTM HOCTPOCHHUS).
[Ipocteie u cocraBHble uncna. Pemero Oparocdena. | @parMeHT JeKIUU C
Teopema EBknmaa 0 6€CKOHEYHOCTH MPOCTHIX YHCEI | dJIEMEHTAMHU TUCKYCCHH,
2 [TpocTbie ynciia — aTOMbI 4

nabopaTopHas pabora,

aBpUCTHYECKas Oecena




HaumMmeHoBaHue pa3aejoB u

OcCHOBHBIE BUIBI

Ne . KoamyecTBo IIporpaMmmHoOe coaep:kaHue
TeM Kypca BHEYPOUYHOii NesITeJIbHOCTH
n/n 4acoB
NesiTeJIbHOCTH
[Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10, 4, 6,
8, 11. Ilpuznaku nenumoctu Ha 7 1 13
3 [Tpu3Haky 1eIUMOCTH U TallHBI 4 . [IpobnemHuoe 3ausTue,
(yHuBepcanpHbIii cioco0). [IpuMenenue nprusHakos
qHUCeN MpakTHyeckas padbora
JUTSL peIlIeHUs 3a/1a4 Ha
HAXO0XJICHHUE YHCETL.
Jemurenu uncia. CoOCTBEHHBIC ISTTUTEIIH. Hccnenoarenbekuid
CoBeplIeHHBbIE U
4 P 4 Cosepiiennble uncina (6, 28, 496). [IPaKTUKYM, [TapHas
JIPY>KECTBEHHBIC YUCIIa
JpyxectBennbie uncia (220 u 284). paboTa, BBIIOIHEHHE
Jlerennp! u ucropust (Huxomax, [Tugarop). NPOEKTHOTO 331aHHIS
IlocnegoBarensHOCTh @HOOHAYYH, @parMeHT JEeKIUHU C
3aKOHOMEPHOCTBH €€ MOCTPOCHHMSI. 30JI0TOE CEYCHHE, | DIEMEHTAMHU TUCKYCCHUH,
Yuciia ®uboHAYuW U 30J10TOE
5 4 gucio ¢@. [IpsAMOyronbHUK 30JI0TOTO CEUEHUS. MpakTU4eckas padbora,

CCUCHUC

IIpumepsl B ipupoe,

HCKYCCTBEC, apXUTCKTYPC.

HUCCICOAOBAHUC

10




HaumMmeHoBaHue pa3aejoB u

OcCHOBHBIE BUIBI

Ne . KoamyecTBo IIporpaMmmHoOe coaep:kaHue
TeM Kypca BHEYPOUYHOI AeATeJIbHOCTH
n/n 4acoB
AeSTeJIbHOCTH
Jloruka u cMekanka: 3ajaun Ha IEpeNTMBAaHKE U3 OJTHOTO cocyia B ipyroi | I'pymmoBas paboTa,
6 NepEIMBaHUS U B3BEIIMBAHUS 4 (3amaua o AByx BEApax). 3aJaun Ha B3BEIIMBAaHUE HA | MpaKTUYeCKas pabora,
Yale4yHbIX Becax 0e3 rupb HCCIIEI0BATENbCKAs 3a1a4a
U C TUPSIMU. AJITOPUTMUYECKHUI TOAXO/.
[IpaBmio cymMMmbl M mpaBwio mpousBeneHus. | WMrposoe 3aHATHE, IPAaKTUKYM,
Beenenue B
7 6 JlepeBo BapruaHTOB. 3a/1auu Ha COCTABJIEHHUE YUCEJ, | cCaMOCTOsITeNbHas paboTa,
KOMOMHATOPUKY
(1aroB, MapupyToB. napHast pabora
OceBas u neHTpanbHas cummeTpus. [IpaBuibHbIE
MHOTOYTOJIbHUKH. [TapkeThI (3aMOIIeHuUs IIIOCKOCTH)
Kpacora reomerpun: cummeTpus [IpakTuueckas padora,
8 4 13 IIPaBUJIbHBIX MHOTOYTOJIBHUKOB. 3BE314aThIe
Y MTapKEThI UCCIIEIOBAaHUE
MHOTOYTOJIbHUKH.
Hroro 34
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PACIPEJEJIEHUE 3AHSATUN KYPCA BHEYPOUHOU JIEATEJIBHOCTH

Ne Tema 3anarus Conep:kanue 1eiTeJIbHOCTH
3aHATHS

HYucna-naauHIpoMsl U Urpa «Haiiau nanuaapoMm B gatey. [loctpoenue

Maru4eckue KBaJIpaThl Marm4eckoro kajapara 3x3 meromom Teppac.
[TpakTrueckoe 3aanue. 3an0IHUTD IIyCTON
Maru4ecKuii KBajpar.

HccnenoBanue uncioBbix | CaMOCTOSITENLHOE CO3/ITaHNE MATHYECKOTO

3aKOHOMEPHOCTEH KBaJpata ¢ APYrUM YUCIIOM B IICHTPE.
CocraBiieHre TaOIHIIBI IBY3HAYHBIX TTAJTMHIPOMOB.

Pemero Dparocdena WnrepaxktusHas nexuus. [Ipakruueckas padora —
BBIYEPKUBAHHUE COCTaBHBIX uncen B Tadbmuie 1-100

[Tpocteie unca- IMouck map (3,5), (5,7), (11,13).
OO0cyxaenue runote3bl. Jloka3areabcTBo

OJIN3HELB.
EBximza (Ha JIOCTYITHOM YpOBHE).

becKOHEYHOCTh IPOCTBIX Aa (na poctyn yp )

[Tpu3Haku neMMoCTH Pemenue 3amau: «K kakomy uucny npumnucats nudpy,

(2,3,5,9,10,4,8) YTOOBI IEJIUIOCH Ha 37».

[Tpusnaku nenumoctu Ha 7,| Pa3dop mpaBumna (orOpackiBaHUE MOCIEAHEH LI PHI).

11,13 [Tpaktukym B mapax. [IpoBepka uucen 231, 154.

CoBepIlieHHBIC YnCITa Paccka3 o Hukomaxe. [IpoBepka umcen 6, 28.

(ucTopus, IOMCK) Breruncnenue nenureneit uncna 496.

Ne Tema 3ansaTust Conep:kaHue 1eTeJbHOCTH
3aHATHS

HpyXecTBEeHHbIE YHCIIA.
3agaun-uccieIoBaHus

Hctopus [udaropa o 220 u 284. I'pynnosas padora:
PUIYMaTh Tapy MPU3HAKOB APYKECTBEHHBIX YUCEI.

[MocnenoBarensHOCTE
Ddudonayun

3anava o kponukax. Beraucnenue nepseix 10 gncen.
[Tonck 3aKk0HOMEpPHOCTEN.

30/10TOE CEUEHUE U

IPSIMOYTOJIBHUK

[TocTpoeHue 3010TOTO MPSMOYTOJIBHUKA C TIOMOIIBIO
MUPKYIs U TuHelku. [Ipumepsl B apXuTekType
(ITapdenon).

3aa4uy Ha epeTuBaHMs

Pemrenue 3amau (3 u 51 =1 m).
CocraBnenue TabIUIIbl TIEPETMBAHHM.
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3agaun Ha B3BEIINBAHUS 3amaua o 3 MoHeTax (0aHA (habIIMBasi, Jerye).
VYcenoxuenue: 4 MOHETHI, 2 B3BEIIMBAHUS.

MIPOU3BEICHUSI. udp. [loctpoenue nepesa.

JlepeBo BapuaHTOB

HpaBI/IJ'IO CYMMBbI U 33,[[3‘13 (6] BBI60pe 6n10/:[a, 0 COCTaBJICHUHU YHCJIa U3

Pemenne komOuHaropueix | Mrpa «CkoabKO BapHaHTOB packpacku guiara?y.
3ama4 CaMocTosiTenbHOE pelIeHue.

Pemenne KOM6I/IH8,T0pHBIX Pemenne Pa3IMYHbIX 3a/ia4
3aJa4

npsiMoii. PaboTa ¢ anmumMkanuei.

Cummertpus B reomerpun 1 | Iloctpoenue Gpuryp, CHUMMETPHUUHBIX OTHOCUTEIILHO

Ipupoe
ITapkeThl M IpaBUIIbHBIE ITocTpoeHne napkera U3 TpeyrojabHUKOB U
MHOT'OYTOJIbHUKHU LIECTUYTOJIbHUKOB (Ha pa3JIMHOBAaHHOU Oymare).

Hccnenosanue: no4yemMy IsITUYIrOJIbHUK HC HO,I[XO,I[I/IT?

Hcnonb3yemoe 060py1oBaHue U MPpOrpaMMHoe o0ecrieyeHue,
npuodpeTeHHOEe B paMKaX MOJy4YeHHUs] TPAHTa 1O NpoekTy «| T-pusukm»
KomnbrorepHoe u nepugepuiinoe o0opy1oBanue
1.MHTepakTUBHAs NaHelNb, paboyasi CTAaHLIMS ISl ydaluxcs, padoydas CTaHIUS A7 yUUTENs.
2.Da31I-HAKOUTED
3. MOV ans 3D neuatu
4. NntepaxtuBHble 3D-MO0€1M TpOrpaMMHOTo Komiuiekca MozaBook
YuebHoe u yueOGHOe 1a00paTOPHOE 000pyI0BAHUE
1.Hudposas naboparopus
2. USB-nHakonuTens
3. CeHcopbl
4. KoMIIeKThI JIabopaTopHOro o0opyaoBaHus odiiero HazHaueHus (Nel-Ne7)
5.Curmomanomerp
6. KoMmuiexT /17151 u3yueHusi BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH
7.Habop nmabopaTopHblii IO MEXaHUKE
8. HabGop mpy>kuH pa3imnyHON )KECTKOCTH
9.AMIIEpMETP-BOJIBTMETP
10.YHuBEpcanbHbI MAarHUTOMETP
11.M3MepuTenp 2IEeKTPOMarHuTHOTO U3JIy4EHUs
12.To3umMeTp- paguomMeTp
13.11ITanreHuupKynb HUuppPOBO
14. IIpuGop At u3MEpeHus JJIMHBI CBETOBOI BOJIHBI
15. MynbsTmeTp
16.13meputenb EMKOCTH KOHAEHCATOPOB
17. YHuBepcanbHbli JJaroMeTp
18.I'urpometp uudposoit
19.JTrokemeTp 1udpoBoit
20.AnemomeTp
21.TepMOMETp IIEKTPOHHBIN
CrnenuaJn3upoBaHHasi MeOesib U CHCTEMbI XpPaHEHUS
1.Cron naboparopHslii HU3KUH TUM 1
2. Ctyn y4eHUYECKHi
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3. HIka¢ ams TOKyMEHTOB

4. Ctont nabopaTOpHBINA HU3KUH THI 2

5.Ctos1 IeMOHCTPALMOIHHBIN (PU3HUECKUI ¢ TIPUOOPHBIM KOMIUIEKCOM

6. Cton a1t yuurens

7.Crton 1abopaTopHBIN ¢ TyMOOH

DJIeKTPOHHBbIE 00pa30BaTe/ibHbIE Pecypchl, 00pa30BaTeIbHbI KOHTEHT

1. TpenaxepHas cucrema Ha 6a3e CUMYJISIIIMOHHBIX MOJIENICH JIJIsl SMIMPUIECKOT0 00ydeHUs B
MMMEpECUBHON 00pa30BaTeNbHOM MIaTGopMe ¢ KOHCTPYKTOPOM CUMYJISIIHOHHOTO
IPOrpaMMHUPYEMOTro TIaThopMe ¢ KOHCTPYKTOPOM CUMYIISILIMOHHOTO Mporpammupyemoro 3D-
MIPOCTPAHCTBA

2. PecypcHblif Hab0Op U3yueHHe OCHOB JIEKTPOHUKH, JIOTUKHA U 00pabOTKH CUTHAIOB KOHCTPYKTOpa
MIPOrpaMMHUPYEMBIX MOJIeIe HHKEHEPHBIX CUCTEM

3.KoHCTpYKTOp MpOrpaMMUPYEMBIX MOJIEIel MHKEHEPHBIX CUCTEM

4.Y4deOHble MaTepHalibl K3 BCTpOeHHOM Onbnroreku 3DcrieH (Moeneit) 00pa3oBaTeIbHOTO 1
MO3HABATEIBHOTO COJIEPIKAHUS
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