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MOSICHUTEJIBHASI 3AITUCKA

Pabovas mporpamma y4ycOHOro Kypca «MareMaTH4ecKUii HABUTATOp» pa3pab0OTaHa Ha OCHOBE
CIENYIOIHUX JOKYMEHTOB:

—®I'oC 00O, yrs. npukazom Munnpocsemenus PO or 31.05.2021 Ne 287,

—IIpukaza Munnpocsemienus Poccun ot 19.03.2024 N 171 «O BHeceHMM W3MEHEHHI B HEKOTOpBIE
npukasbl  Munucrepcta npocsemienus Poccuiickon  @enepanum,  Kkacarommecs  (heaepanbHbIX
00pa3oBaTeIbHBIX MPOrpaMM HadalbHOTO o0miero oOpa3oBaHHs, OCHOBHOTO 00miero o0Gpa3oBaHUS H
cpenHero oouiero 00pa3oBaHusm»;

—ITpukaza Munnpoceeuenus Poccuu ot 09.10.2024 Ne 704 «O BHeceHMM U3MEHEHHI B HEKOTOpBIE
npukazel  MunuctepcTBa mnpocBemenus Poccuiickoit  @enepaumu, Kacarommuecs  (pegepanbHBIX
oOpasoBare/lbHBIX MpOrpaMM HadaJbHOro oOmiero oOpasoBaHMs, OCHOBHOTO 001Iero oOpasoBaHusA H
CpelHEro 001IEro 00pa30BaHUAY;

—IIpukaza Munnpocemienuss Poccuu ot 18.06.2025 N 467 «O BHeceHUU U3MEHEHHH B HEKOTOpPbIE
npukaskl Munucrepersa obpasosanus 1 Hayku Poccuiickoit @enepauuu 1 MuHKCTEPCTBA IIPOCBELICHHS
Poccuiickoit ®@enepanunn, kacarommecs (eaepaabHbIX TOCYAapPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB
HAaYaJlbHOro OOLIEro ¥ OCHOBHOro o0miero odpasoBanusy (3apeructpupoBaHo B Muniocre Poccuu
17.07.2025 N 82961);

—IIpukaza Munnpocsemenus Poccun ot 08.10.2025 Ne 729 «O BHeceHUH U3MEHEHUH B HEKOTOPbIE
npukasel Munucrepcrsa obpasosanus v Hayku Poccuiickoil ®ejiepainy 1 MUHHCTEPCTBA NIPOCBEIIECHHS
Poccuiickoit @enepanuu, kacawoumecs GeaepanbHbIX TOCyI1apCTBEHHBIX 00pa3oBaTeNbHBIX CTAHAAPTOB
HayaJbHOro 00IEero, OCHOBHOIrO 0d1Iero odpazoBaHus U cpejiHero odmero odpazoBaHus»;

—IIpukaza MunuctepcTBa mnpocBemcHua Poccuiickoit ®enepaumumn ot 10.11.2025 Ne 808 «O
BHECEHUM M3MEHEHUH B HEKOTOpbIE IpHKassl Munucrepcra npocseineHus Poccuiickoil denepanuu,
Kacaroluecs (ejepalbHbIX 00pa30BaTe/IbHBIX MMPOrpaMM HA4aILHOTrO 00LIero oOpa3oBaHus, OCHOBHOIO
obmiero 00pa3oBaHus U CPEHEro 00IIETO 00pa30BaHUM;

—@®OIT O0O0, yreepxaénnoit npukasoM Munucrepersa npocsemenus P® or 18.05.2023 Ne 370 (¢
obHoBieHueM OT 12.07.2023 Ne 74223),

—Ilonoxenus o pabouux nmporpaMmax y4eOHbBIX NPEAMETOB, Y4eOHBIX KYPCOB (B TOM YHCIE KYPCOB
BHEYPOUHOIi JIeATeNIbHOCTH), YUeOHBIX MOJLyJIeH, pa3pabaTeiBaeMbiX Ha 0CHOBE 0OHOBIIEHHBIX PI'OC u B
COOTBETCTBUU C TpeboBanuaMu @DenepanbHbIX 00pa30BaTENbHBIX TMPOTPAMM HAYANBHOTO O00MIEro,
OCHOBHOTO 00uIero, cpeanero oduero odpazosanus ot 16 urons 2025 r. Ne 25 (npukas or 16.06.2025 Ne
107-0).

O0uas xapakTepucTHKA Y4e0HOIr0 Kypca

B ycnoBusx peanu3alMM TAakoH CTPATErHYECKOHM 3aJauH, KAK JOCTHIKEHHE TEXHOIIOTHMYECKOTro
CYBEpEeHMTETa CTpaHbl, Mepej]l MaTeMaTHYecKMM O0pa3oBaHMEM B YHMCIE T[JIABHBIX I1OCTaBJIEHBI
CIeIyIOIIMe IIEeTH: Pa3BUTHE TBOPYECKHMX M HCCIEN0BATEIbCKUX CHOCOOHOCTEH 00ydaromuxcs, X
MOJArOTOBKA B MpolLiecce 00yUeHs MaTeMaTHKe K BbIOOPY mpodeccuii, CBA3aHHBIX C pa3BUTHEM TOYHBIX U
€CTECTBCHHBIX HayK M TEeXHOIOIMH. Kak BaKHBIH KOJIMYCCTBECHHBIH MOKA3aTeb MOBLILICHUA HHTEpeca K
MAaTEMaTUKE BBIJENSIETCS POCT KOJIMYECTBA BHIMYCKHUKOB, BEIOMPAIONINX HA TOCYIapCTBEHHON UTOTOBOM
aTTeCTallMK HK3aMeH MO0 Maremaruke Ha npoduisHOM ypoBHe. [IpakTHKO-OpUEeHTUPOBAaHHBIE 3aJlauM
COCTaBIIAIOT MEPBbIH 00K YK3aMeHAIIMOHHOW paboThl. HecMOTps Ha 0a30BbIH YPOBCHB CIOKHOCTH, OHU
TpeOYIOT OT BBIMYCKHHKA YMEHHS BHHUMATENbHO YWTATh TEKCT, W3BIIEKATh [aHHBIE U3 Pa3IM4YHBIX
(popmaror (reker, TabnMua, aMarpamMma, Cxema), BBIIIOJHATH MHOIOIIArOBblE BbIYHMCICHHs 0e3



MCMONB30BAHMS KANBKYISATOPA W COOTHOCUTH MONYYEHHBIH pe3ynbTar ¢ yciaoBuem 3azau. Kype
HanpaBJieH He Ha U3yYEHHE HOBOH TEOPHH, a Ha OTPAbOTKY aJITOPUTMOB PEIIEHHUS THIIOBBIX CIOXKETOB.

Ocgoenue mnpemaaracmoro B [Iporpamme cojpep:KaHUs MO3BOMSCT PACHIMPUTH KPYT pPeElIacMBbIX
MaTeMaTHYeCcKHUX 3a/iad 3a CYeT BKIIOYeHHS NpoOieMHbIX, HECTaHIAPTHBIX 3aj1ad, 3a/1a4 TPHKIAJIHOTO
Xapakrepa, BBIIOJIHEHUA MCCIC10BATE/ILCKUX padoOT, B TOM YHCIE ¢ MEXKIPEAMETHBIM COJIEpPKAHUEM,
M3yU€HHS JOMOTHUTENbHBIX BOMPOCOB KAaK TEOPETHUHUECKOT0, TAK U MPAKTHYECKOT0 XapaKTepa.

ITporpamMma oOpUEHTHpOBaHA Ha PACCMOTPEHUE OTIHEIBHBIX BOIMPOCOB MATEMAaTHKH, KOTOphIE
BXO/SIT B COJIEpKaHHEe OCHOBHOTO TOCYJapCTBEHHOTO JK3aMeHa M0 MareMaTuke. Kypc JomomHseT u
pa3BHBAaeT IIKOJBHBIH KypC MaTeMaTHKH, a Takke SABIgercd HWH(POPMALMOHHON MOIEPKKOM
JAanbHelero oOpa3oBaHUs M OPHUEHTHPOBAH HA YJIOBIETBOPEHHE 0O0pa3zoBaTelbHBIX MOTpeOHOCTEH
IIKOTBHUKOB, X criocobHocTel. OCHOBHAS M Kypca 3aKII0ueHa B PACHIMPEHNN U YIITyONeHHH 3HaHUi
yyaluxcs 1o HEKOTOPbIM pasjiesaM MaTeMaTHKH, B 00eCIIeYeHHH ITPOYHOI0 M CO3HATEIBHOIO OBJIAJICHHS
yualIUMHCS CUCTEMON MaTeMaTHYCCKMX 3HAHMW M YMCHUI, HCOOXOIUMBIX TpPH CJa4ye BHIMYCKHOTO
dK3aMeHa, a IS HEKOTOPBIX IIKOJILHUKOB — HEOOXOIUMBIX /ISl POIOIIKEHUS! 00pa3oBaHMsI.

Heab u 3agpa4u Kypca

[lens Ilporpammel — obecrieynTh WHJMBHYyallbHbIE TIOTPEOHOCTH OOYYaroIUXCs B HM3Y4YEHUH
COICP¥aHUuA MaTCMAaTHKH, BBIXOJAANICTO 3a paMKH IIpOrpamMMbl 6a30BOro YPOBHA. (DOpMHpOBaHHC Y
ydalMxcs  HaBBIKOB ~ MAaT€MaTHYECKOr0  MOJEIMPOBAaHMSA  peajbHBIX  CHUTyallMi,  pa3sBUTHE
(yHKIIMOHANBHON rPAMOTHOCTH U MOJArOTOBKA K pemieHuto 3ajanuit Ne 1-5 KM OI'D no maremaruke.

3anaun Kypca:

1. TloBbilieHHe YpOBHSI MaTeMaTHYeCKOH [OANOTOBKM OO0Yy4YaolMXcs, Pa3sBUTHE YCTOHYUBOTO
HHTEpeca K yueOHoMy npenmety «MaremaTtukay.

2. PasBuTHE TBOpYECKMX CMOCOOHOCTEH, MPOCTPAHCTBEHHOIO BOOOPAKEHUSA, TEOPETUHYECKOTO
MBILUIEHUS H MATEMaTHYECKON HHTYHLIMH, YMEHUI paccy K1aTh JIOTHUECKH U aHAJIIM3UPOBATh CHTYaLHH.

3. YruyOnenune u 3akperuieHne 0a30BbIX 3HaHMH, (GOPMHUPOBAHME YCTOMYHUBBIX HABBIKOB PELICHHUS
HECTaHJAPTHLIX W OJUMIIMAJHBIX 3a/la4, OCBOEHHE HEeCTAaHJAAPTHBIX [1OJAXOJ0B M OPHUIMHAJIBHBIX
peLIeHHH.

4. OSI'IaKOMHE‘,IIHC C JOMNOJHUTEIbHBIMH pameﬂamm MaTeMaTHKH, BBIXOJAILIMMHA 3a paMKH 62130301"0
Kypca.

5. Bocnutanue camMOCTOATETLHOCTH, HACTONYMBOCTH W OPraHM30BAaHHOCTH B XOIE pEUICHUS
CJIOKHBIX 3a/1a4.

6. Pa3BuTHC HaBBIKOB KOMaHAHOH pabOTEI, APYKECKOTO COMEPHHYCCTBA M 3I0POBOH KOHKYPCHIIHH
CpeM CBEPCTHUKOB.

7. IloaroroBka 00ydYaromUXCsl K Y4acTHIO B IIKOJIBbHBIX, PAHOHHBIX, FOPOJCKHUX, PErHOHANILHBIX,
BCEPOCCHICKHX OJIMMITHAAAX, KOHKYpPCaxX U COPEBHOBAHUAX 10 MareMaTtuke, OI'D.

8. IloBbiieHME YPOBHS I'PaMOTHOCTH B 00JIACTH MCIOJIL30BAHUS «MATEMaTHYECKMX IAKETOBY,
obecreyHBarONIMX aBTOMATH3alMIO MPOLIECCOB TOMCKA, aHalu3a, 00paboTKW, co3qaHus, Mepenauu,
Gopmanuzanuu (B BUAE CTATHYECKUX MU JIMHAMUYECKHX TrpaMKOB, AUArpaMM U MPOYUX BU3YAIHU3ALMIA
pe3yJIbTaTOB aHajiu3a M MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH) B npouecce y4eOHOM JEATCIBHOCTH MpH
M3YUYeHHH MaTEMaTHKH.

9. Pa3BuTHe TBOPYECKUX CIMOCOOHOCTEH, TEOPETHYECKOro MBIIILIEHHS Ha OCHOBE HCHOIL30BaHMS
U(PPOBBIX HMHCTPYMEHTOB (B TOM HYHCJIE «MaTCMaTHYCCKHX IMaKeTOB») B 00JAcCTH MOJICIHPOBAHHS,
MMHUTAIMN U MHTEPIPETAlMHN a0CTPAKTHBIX MAaTEMaTHYECKHMX OOBEKTOB M 00pa3oB B BHJE pa3IMYHBIX
BU3yalM3alMi (B TOM 4MCle IPOCTPAHCTBEHHBIX 00bekToB). IIporpamma paspaboraHa ¢ ydeToMm
pekoMmeHgauuii ¢eaepanbHOil pabodeii mporpaMmbl BOCHHTAHMA. B 4acTHOCTH, OHA YYHTHIBAET
TMICUXO0JIOTO-TIEIArOrMYeCcKHe 0COOEHHOCTH COOTBETCTBYIOLICH BO3PACTHOM KaTeropuu o0y4yaronmxcs.

Taxum obpazom, peanuzayus [Ipocpammsl codeticmayem nOAVYEHUIO CIeOVIOWUX Pe3VIbmamos:

— JOCTHKCHHEC OﬁyanOLuHMHCH nﬂalmpyemmx JHYHOCTHBIX, MeTaHpeﬂMETIIle 151 HPGHMETHI:IX
PE3yNbTaTOB, B T. 4. COOTBETCTBYIOIUX YIIIyOJICHHOMY YPOBHIO H3YUCHH MAaTEMAaTHKH;



— Pa3BHUTHE JHTHYHOCTH oﬁyqalomuxm, CbOpMH]JOBaHHIO U YIOOBICTBOPEHHIO HX COLHAIBHO
3HAYHMBIX HHTEPECOB H ['IDTpGGHOCTeﬁ;
— caMopcaian3anmusa OG}"E[HIOH.IHXC)I YCpEe3 YyHaCTHE BO BHcypquOﬁ JCATCIBHOCTH.

MecTo yuebHOro Kypea B yuedHOM nJjiaHe
CornactHo yueOHoMy any COII Ne3, ¢punuana MAOY COIL Ne2 Ha u3yueHue y4eOHOro Kypca
«Pemenyie TeKCTOBBIX 3a7ay 110 MaTeMaTHKe» B § Kiacce oTBoauTCs | "ac B Hepemo, Bcero 34 yueOHbIX
qaca.

YyebHO-MEeTOUUECKHI KOMIUIEKT yueOHOro kypca juisi neparora u Jyisi odyvarommuxcs: OUIIA,
https://oge.fipi.ruw/bank/index.php?proi=DE0OE276E497AB3784C3FC4CC20248DCO0.

BocnurarejabHbI noreHunan yuedHoro xypca «MaremMaTHUECKUil HABUTATOpP» peannu3yercs
yepes:

- HCTIOJIB30BAaHHE BOCIHTATENbHBIX BO3MOKHOCTEH COAEpKaHHA y4eOHOro mpeaMeTa dYepes
JIEMOHCTPALMIO 00YHYalOIMIUMCsl IIPUMEPOB OTBETCTBEHHOTO, IPAXIAHCKOIrO [OBEICHUSA, TPOSBICHUS
YeJI0BEKOIIO0US ¥ 100pocepIeuHOCTH, Yepes3 1Mo 100p COOTBETCTBYIONIMX TEKCTOB IS UTEHHS, 3a/]1a4 Jis
peIeHs, TpoOIEMHBIX CHTYALNi U1 00CYKICHHUS B KJIacce;

- NPUMEHEHHEe Ha YPOKe aJIeKBaTHBIX OCOOBIM NMOTPEeOHOCTAM OOYYalOUIMXCH W HX pealibHbIM
BO3MOJKHOCTSIM (pOpM OpraHM3anyu: AHIAKTHYECKUX MATEPHANIOB, CTHMYJIMPYIOUIMX MTO3HABATEILHYIO
MOTHUBALMIO 00YYAIOUIUXCS;

- TIPUBIICYCHHC BHUMAHUA OOYYAIOUIMXCA K LCHHOCTHOMY AacIeKTy H3y4YaeMbIX Ha YpOKax
SBJICHHI, OpraHu3anus WX paboTel C MOIy4aeMOil Ha ypPOKE CONMAIBLHO 3HAYMMOH MHpopMmaimei -
MHHLMUPOBAHHE ee OOCY’XK/EHUs, BBICKA3bIBaHMs O0YyYalOLMMMCS CBOEr0 MHEHHs 1O ee [OBOJY,
BBIPAOOTKH CBOETO K HEW OTHOIICHHUS;

- HCIIOJIB30BAHUE HA YPOKE aJ€KBATHBIX KOMMYHHMKATUBHBIX M KOMMYHHKAIMOHHBIX (IIM(POBBIX)
TEXHOJIOTH;

- OpraHU3aLHA B3aHMOIIOMOILH 00yJarOIUXCs APYT APYTY B paMKaX YPOUHOH AEATECIBHOCTH.

VueOHBI Kypc TOTOBUT Yy4aluXcd K IIHPOKOMY CHEKTpY mpodeccuii, CBI3aHHBIX C
MaTeMaTHYECKUMH JHCLMIIMHAMH M aHATUTHYECKUM MBIIUICHUEM:

- UHKeHepHbIe CIeHaIBHOCTH: MAIMHOCTPOCHHE, SIHEPTeTHKA, aBHALIMOHHAS TEXHHKA.

- (buHaHCOBas M YKOHOMHUCCKAs NCATCIBHOCTh: OyXrairep, ayiurop, OaHKup, Tpeuaep.

- MnopmatinoHHbIe TEXHONOTHHU: MPOTPaMMHUCT, padpabotunk [10, aHaTUTHK TaHHBIX.

- Meauuuna u Ouostorus: Bpay-auardoct, OHOCTaTHCTUK, MEHIIMHCKUI (PH3HK.

- O0pa3zoBaHue¢: NPEnojaBaTe/ib MAaTCMaTHKH, PEIICTUTOP, METO/IHCT.

- Jloructuka M TPAaHCNIOPT: IUCHETUEP MEPEBO30K, CHELHANUCT MO YNPaBICHHUIO LENOYKaMH
MOCTaBOK.

- IOpuanyeckas npakTuka: HOPHUCT-aHAIUTHK, HAJIOTOBBIH KOHCYJIBTAHT.



Conep:xanue yuedHOro Kypea

1. 3apaum no reme «KBaprupa» (NJ1aHHPOBKA NOMeELIEHHI)

AHaIH3 1UIaHA  NOMeIlleHHs. UTeHHE  apXUTEKTYpPHOTO  YepTeka  JIBYXKOMHATHOH U
TPEXKOMHATHOH KBAapTHpPhl C MHCHOJB30BAHHEM YCIOBHBIX 0003HAaYeHHH (CTEHBI, OKHA, JIBEpH,
CaHTEXHMYECKOE 000py/j0BaHHE). YCTAaHOBICHHE COOTBETCTBHA MEXKJYy OIMMCAHHUEM pPaCIOJIOKEHHS
00BEKTOB M UX HOMEpPaMH Ha IIaHe.

Buiunciienue reoMerpHyecKMx mnapamerpos. Pacuer ruioniajM npsAMOYrolibHbIX M CIIOKHBIX
KoH(pUrypamwuii (¢ y4eToM JIOKUM, K1aJ0oBeix U Huil). Haxoxkaenue nepumerpa nomemiennii. [lepesos
€IMHHI] H3MEPEHUS MI0MAHN (KIeTKa — METPbl, KBaJIPaTHbIE METPBI — COTKH).

Pacuer o0TAe0YHBLIX MaTepHANOB. BoluKciieHWe KOJMYeCTBa YIIAKOBOK HAIOJIbHON IUIMTKH,
KepaMOTpaHHTa MIH JIaMUHATA Ha OCHOBe OOIIEH TUIOMAaAH TMOKPBITHA. ANTOPHTM OKpYTJICHHUS
pe3ylibTaToB B OOINBIIYIO CTOPOHY /Ul KOMIIEHCALMH NoApe3kn W Opaka. Pacuer ruromanm cren c
BBIUCTOM ILIONIA/ I OKOHHBIX U IBEPHBIX POEMOB IS ONPEACICHHS pacxoaa 000eB UIIH KPacKH.

JKoHOMMYeCKas onTUMu3auusa pemonTa. CocTaBieHue CMEThbl PACXOJ0B HA Marepuanbl U
pemoHTHBIE padoTel. Pabora ¢ tabmuuamu neH (mpaiic-nucramu). CpaBHEHHE CTOMMOCTH MOKYIIOK B
Pa3MMYHBIX CTPOMTENBHBIX Mara3uHax (y4eT CKHJIOK, aKI[Hil ¥ CTOMMOCTH J0cTaBKu). Beibop Hanbomee
HKOHOMHYECKH BBITOJIHOTO BAPUAHTA PEMOHTA U3 NPeJUI0KEHHBIX.

2. 3apaun no teme «Ilnan mecTHoCTH» (CXeMBI M MAPLIPYTHI)

Opuenrauus no miany. Urenne Ttonorpaguyeckux cXeM M IUIAHOB CENbCKOH MECTHOCTH.
Wnentnduxarms o0bEKTOB (HaCeJIEHHbIE ITYHKTHI, 10CCE, TPOCEIOYHBIE U JIECHBIE JOPOTH, PEKH, MOCTBI)
110 YCIOBHBIM 0003HAa4EeHUAM M TEKCTOBOMY OTIHCAHHUIO.

Boruncaenne paccrosnuii. Onpejie/ieHHe paccTOAHUH M0 MIOCCE MM MO MPAMOH JIMHHK 1yTeM
MOJICUETa KIIETOK C YYETOM 3a/1aHHOTr0 MaciuTtadba (HarmpuMep, CTOpOHa KJICTKH COOTBETCTBYET | KM v 2
KM).

IIpumenenne reomerpuyecknx teopeM. Mcrnonesopanue teopemsl [Indaropa mis HaxoxaeHus
KpaTyailero paccTOSHMA MO MNPAMON (THMOTEHY3bl) MEKIY ABYMs OOBEKTAMH Ha IUIaHE, KOraa
M3BECTHBI JUIMHBI JIOPOT BII0JIb KATETOB.

3apaun Ha aBmkenue. Pacuer Bpemenu B nytu mo dopmyne t=S/v=S/v. IlepeBon uacoB B
MHHYTbL. AHalnM3 HECKONBKHX albTEPHATHBHBIX MapHIPYTOB (C HCIOJIB30BAHUEM MIOCCE C BBICOKON
CKOPOCTBFO M I'PYHTOBBIX JIOPOI' ¢ HU3KON CKOPOCTBHO).

Brifop ontumanbHoro mapmpyrta. CpaBHeHHe 3aTpaT BpeMeHU Ut pasHbiX nyteil. [Ipunsarue
pemieHus o BpIOOpe caMoro OBICTPOro MM CaMOro KOPOTKOrO MapuipyTa B 3aBHCHMOCTH OT YCIIOBHs
3a7aqn.

IKOHOMHYECKHEe pacuerbl. AHaIu3 TaONMUIl € 1[EHAMH HA TOBaphbl (MPOAYKTHI, CTPOUTEIbHbIE
MaTepHallbl) B Pa3sHBIX HAacEJICHHBIX IyHKTax. Pacder oOuiel crommocTH 3ajaHHOro Habopa NOKYIOK M
BBHIOOp MECTa COBEPIIECHHS MOKYNKH C HAMMEHBIIUMH 3aTPaTaMu.

3. 3ajaun no reme «Y4acrok» (1auu ¥ npuycajedHbie Xo3sicTBa)

AHaan3 niaHa y4actka. OnpejenceHue MECTONONIOKEHUS 00BEKTOB (XKHIIOH oM, rapax, OaHs,
TEIUIMLA, KOJIOJEL, capau, Oropo/l, caj) Ha CXeMaTHYECKOM IUIaHe. Y CTAHOBIIEHHE COOTBETCTBHS MEXKLY
00beKTaMH M UX LU(PPOBLIMU 0003HAUEHHUAMH.

Boiuucienue miomaneii u nepumerposn. Pacuer obmeit nmommamu 3eMenbHOro ywactka H
mIoIaned OTAEIbHBIX CTPOEHUH (IMPAMOYrosbHOH M cioxkHoi  dopmbl). Haxoxjenue muomaiu
OTKPBITOr0 TPyHTa (Oropoja, ra3oHa) IIyTEM BBIUMTAHHUS IUIOLIAJCH 3aCTPOCHHBIX YYacTKOB M3 0OMICH
TIOILIAIH.

Pacuer momenunii u nokpeiTHi. OnpeaeieHie IUIOMAAM CaJ0BBIX JOPOKEK M ILIOLIAJIOK.
Beruucienne KonmuuecTBa TPOTYapHOHM MIMTKU (B IITyKaX M YNaKOBKaxX) Ha OCHOBE IUIOIIAAW OHOI
UTKY. [IprMenenue npasuia OKpyrieHus ¢ u30bITKOM.



IeomeTpuyeckHe pacuerbl BhICOT M UTHH. PellleHne mpakTHuecKux 3ajad ¢ MCMOIb30BAHHEM
teopeMbl [Ingaropa i HaxoKIAEHMA PAcCTOSAHUN MENIY YIlIaMH y4acTka WM cTpoeHusamu. Pacyer
BBICOTHI TEIUIHIIBI (110 AYTaM WM MOIYOKPYHKHOCTH), JUTMHBI CKATOB KPBIII U YKIOHOB.

IKROHOMHYECKOE cpaBHeHHe. PacuéT moaHol CTOUMOCTH CTPOMTENbLHBIX MAaTEpPUATIOB U paboT 1o
OnaroycTpoicTBy (yKiajka IJIMTKH, YCTAaHOBKA 3a00pa) B pasiMuHBIX MOJPSJHBIX OPraHU3aLMAX WIH
marasuHax. BeiOop BapuanTa ¢ MUHMMaJIbHOM CTOMMOCTBIO WITA HAUOOJIBIIIEH BBITOI0M.

4. 3apaun no reme «Tapugnbp (Yeayru cBsi3H H HHTEPHET)

Unrtepnperauus rpapuyeckux AaHHBIX. UTeHHE W aHamU3 Trpa@uKOB TMOMECSIYHOTO pacxoja
MOOWILHOTO MHTepHeTa (B ruradaiitax) M romocoBbIX MHUHYT (B MHHYTax). ConocTaBjieHHE JaHHBIX
rpauka ¢ YUCIOBBIMH 3HAYCHHUSIMH B TaOJIMIIAX.

Crpykrypa tapuduoro miana. [lTonuManie KOMIOHEHTOB Tapuda: aboHeHTCKas TIaTa, TAMUTEI
naketoB (MuHyThl, I'b, SMS), croumocts ycinyr cBepx nakera. OnpeneseHHe MeECSLEB, B KOTOPbIX
aBOHEHT MIPEBBICHIT TIHMHTBI.

BbIuMCJIeHHSI CTOMMOCTH  ycayr. Pacuer exeMecsdyHOM IUiaThl 3a TIOJNB30BAHUE  CBA3BIO.
Beruncienne cyMMBl JIOIUIAT 33 MPEBBIMICHHE MAaKeTa MUHYT (II0 IICHE 38 MMHYTY) H HHTCpHET-Tpaduka
(mo mene 3a eaunHMily oObema, Hampumep, 3a 0,5 I'B). CymmupoBanme aOOHEHTCKOH TIUIaThl M
JONOJTHUTEIbHBIX PACX0/10B.

IpouenTubie BbIYMCAeHHS. HaxoX/CHUE OTHOCHTCIBHOTO M3MEHECHHUS Ppacxoia pecypcoB
(nanpumep, «Ha ckonbKO TPOLEHTOB yBeaudmics Tpaduk B (eBpase 1Mo CpaBHEHHIO ¢ sSHBApEeM?»).
Pacuer pocra aboHeHTCKOH 11aThl B JUHAMHKE (B [POLIEHTAX ).

CpaBuuTeibHblii anaau3 tapudos. CocTaBieHHe TOJOBOTO OIOKETa PAacXOIOB HA TEKYIIEM
tapude (cymmupoBanue 12 wmecsaues). MojenupoBaHue TOJOBBIX PacxoJ0B IPH THIIOTETHYECKOM
mepexoje Ha albTCPHATHBHBIM Tapud C WHBIMH JITUMHTAMH W IIcHaMH. [IpuHATHE OOOCHOBAHHOTO
perieHust 0 cMeHe TapudHOTo M1aHa.



Ilaanupyembie pe3ybTAThl OCBOCHUS NPOTPAMMBI Y4eOHOT0 Kypca «<MaTeMaTHYeCKHii
HABHIaATOP»

JInyHOCTHBIE Pe3y/IbTATHI OCBOSHHSI TIPOrpPaMMbl YUeOHOI0 Kypca «MaTeMaTHYeCKUil HAaBUTaTOP»
XapaKTePHU3YHOTCS:

1) naTpuoTHYECKOE BOCTIHTAHHE:

MpOsIBJIEHMEM MHTEpeca K NPOIUIOMY M HACTOSIEMY POCCHHCKOH MaTeMaTHKH, [EeHHOCTHBIM
OTHOIIICHHCM K IJOCTHXCHHAM pOCCHﬁCKHX MAaTCMAaTHKOB H pOCCHﬁCKOﬂ MaTeMaTHUYEeCKOH HIKOJIBI, K
MCTIONIb30BAHUIO THX TOCTHKEHHI B APYTUX HAYKAX M NPUKIAJHBIX cdepax;

2) rpaxaaHCKoe H 1YXOBHO-HPABCTBEHHOE BOCIIHTAHME:

TOTOBHOCTBIO K BBHIMIOJHEHHIO O00fA3aHHOCTEH TpakJaHWMHA W peaqu3alid  ero  Mpas,
MPEJACTABICHHEM O MaTeMaTHYECKHX OCHOBAaX (PYHKUHOHHPOBAHHS pPAa3/IMYHBIX CTPYKTYP, SBICHHIA,
OpoIenyp TPakIaHCKOTO oOIIecTBa (HAPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO
STUYECKHUX MPOOJeM, CBS3aHHBIX € MPAKTHYECKUM TMPUMEHEHHEM JIOCTHKEHHH HAyKH, OCO3HAHHEM
BAYKHOCTH MOPAJIbHO-3TUYCCKUX IPHHLUIIOB B ACATCILHOCTH YUEHOTO;

3) TpyaoBO€ BOCIHTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4yacTHE B pelleHWH [NPAaKTHYECKMX 3ajad MaTeMaTH4ecKoi
HanpaBII€HHOCTH, OCO3HAHHUCM Ba*XHOCTH MATCMATHYECKOIO OﬁpaBOBaHHH Ha MMPOTAKEHHH BCEH KH3HH
A1 yCTIEHIHOM Npo(dhecCMOHaNIbHOW AEATEIBHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM
BHIOOPOM ¥ TOCTPOCHHUEM MHIMBUIAYAJIbHON TPaeKTOPUH 00Pa30BaHUS M KM3HEHHBIX IUIAHOB C Y4ETOM
JTUYHBIX HHTEPECOB H OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) scTeTHYeCcKOe BOCIIHTAHHE:

CMOCOOHOCTBI0 K AMOIMOHAIBHOMY W JCTETUYECKOMY BOCIHPHUSATHIO MaTEMAaTHYECKUX OOBEKTOB,
3aj1ay, pelieHuii, paccyKaeHui, yMEHHIO BUIETh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpHUEHTAalUeH B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTaBICHUIT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YellOBeKa, NPUPO/Ibl  OOIIECTBA, TOHMMAHUEM MaTeMaTHYECKOM HAyKH Kak
Cd}Cpr YeI0BEeUECKOI JCATCIBHOCTH, 3TAIIOB eé PA3BHUTHA KW 3HAYUMOCTH IS PAa3BUTHA LWBHIIHM3AlIAH,
OBJIQJICHUEM S3BIKOM MATEMaTHKH M MaTeMaTH4eCKOW KyJIbTYpOiH KakK CpPeACTBOM MO3HAHMUA MHpa,
OBJIaJICHHEM ITPOCTEHINMH HaBBIKAMU MCCIIE0BATEIbCKOM AeSTeIbHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (PopMHPOBAHHE KYJALTYPbI 310POBbA H IMOUHOHAJILHOIO
OsaromoJry4usi:

TOTOBHOCTBIO TIPUMEHATH MaTeMaTH4YeCKHE 3HAHUS B MHTEPECax CBOCTO 3[0POBbs, BEJCHUS
3I0pOBOTO 00pa3a SKU3HH (37I0pOBOE NHTaHWe, cOAlaHCHPOBAHHBIM PpPEXKMM 3aHATHH W OTIbIXA,
perynspHas (u3MuecKas aKTHBHOCTB), C(POPMHUPOBAHHOCTBIO HaBbIKa pPeUICKCHH, IIPH3HAHHEM CBOEIO
nmpaBa Ha OIIMOKY M TAKOTO e MpaBa APYroro 4eloBeKa;

7) Ik0J0rHYeCcKOe BOCIIHTAHUE:

OpHCHTaL[HCIjI Ha TMNpPpHUMCEHCHHC MAaTEMATHYCCKHX 3HAHUH JJs pelcHus 3a4a4 B obmacTtu
COXPAaHHOCTH OKPYJKAlOMIeH Cpe/ibl, TUIAHUPOBAHUA MOCTYIIKOB M OLEHKH MX BO3MOKHBIX MOCHEICTBHIH
JUISL OKpY’Kalollel cpejibl, OCO3HAHHEM IJ100aJILHOIO XapaKTepa 3KOJIOrHYecKuX MpodieM u ImyTei ux
peteHus;

8) ajanranusa K H3MEHSIOMMMCH YCJA0BHAM COUHAJILHOI M NPHPOAHOH cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUAX HEOMNPECIACIEHHOCTH, TOBBIINICHUI YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTHUYECKYI0 JEATeNbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y APYTUX JIIOJCH,
npuoOdpeTaTh B COBMECTHOMN ACATEIBHOCTH HOBBIC 3HAHWSA, HABBIKM U KOMIICTCHLIMH H3 OIIBITA IPYTHX;

HEOOXOIUMOCTHIO B ()OPMHUPOBAHUU HOBBIX 3HAHHH, B TOM 4YHcJie (QOPMYIHPOBATE HIEH, TOHSATHS,
runoTe3bl 00 00bEKTaXx M SBIEHHMAX, B TOM YHCIE paHee HEHW3BECTHBIX, OCO3HABATH Je(QUIMUTHI
COOCTBECHHBIX 3HAHUH U KOMI’[CTCHTHOCTCI‘/‘I_1 NIIaHAPOBATh CcBOE Pa3BHTHC,

CMOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYallMIO, BOCHPUHUMATH CTPECCOBYIO CHUTYAIMIO KaK
BBI3OB, TPCOYIOIIMH KOHTPMEP, KOPPEKTHPOBATh PUHUMAEMBIC PCIICHUS M JCHCTBHS, ()OPMYJIMPOBATE H
OIIEHUBATh PUCKH U TIOCIEICTBUS, (HOPMHUPOBATH OTIBIT.



Meranpeamernbie pe3yibTaThbl

Ilo3HaBaTeIbHBIC YHHBEPCAJIbHBIC Y4eOHbIC JeHCTBHSA

basoBbie JlorH4YecKHe JeHCcTBHA:

® BLIABJIATE M XapaKTEPH30BaTh CYLICCTBEHHBIC NMPU3HAKH MAaTEMaTHYECKHMX OOBEKTOB, NMOHATHH,
OTHOIICHHH MEKIY TMOHATUAMH, HDOPMYJINPOBATH ONPEICICHHS MOHATHI, YCTAHABINBATh CYIIECTBEHHBIN
MPU3HAK KJIACCU(DUKAIIMHM, OCHOBAHUS JUIsl 00001eH s U CpaBHEHMS, KPUTEPHUH TIPOBOIMMOro aHaIN3a;

® BOCIIPHHHAMATh, (OPMYIHpPOBATH W  NpPeOOpPa3OBBIBATH  CYXK/JCHUS: YTBEPAUTCIBHBIC U
OTPHLATENbHBIC, MHUYHBIE, YACTHBIE U 001IHE, YCIOBHBIE;

® BLISABJISTH MATEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpeUUs B (pakTax, JAHHBIX,
HaOMIOACHUAX M YTBEPXKICHHWAX, TMpeanaraTb KPUTEPUM Ul BBISIBICHHA 3aKOHOMEpPHOCTEH H
IIPOTHBOPEYHIA;

® 1ciaTh  BBIBOABI €  HCIONB30BAHMECM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIYEHHI 110 aHAJOTHH;

® pa30MpaTh J0Ka3aTeJbCTBA MAaTEMaTHYCCKUX YTBEP:KJACHUN (IpsAMBIE W OT IPOTHUBHOIO),
MPOBOIUTh CAMOCTOSITETbHO HECHAOKHBIE [OKa3aTeNbCTBA MaTeMaTHYeCKHX (DaKTOB, BBICTPAMBATh
apryMeHTaluIo, MPUBOIUTE MPUMEPLI H KOHTPIPHUMEPEI, 000CHOBBIBATL COOCTBEHHBIE PACCYKJIEHHS;

® BpIOMpaTh crocod pemicHMs y4ueOHOWN 3a7auM (CpaBHHUBATh HECKOJIBKO BAapPHAHTOB PEILCHHS,
BBIOMpPATh HanboJIee MOAXOANIHH C yUETOM CaMOCTOSTENBHO BBIIEIEHHBIX KDUTEPHEB).

Ba3oBble Hccaei0BaTeIbCKHE 1eHiCTBUA:

® JICTIONB30BaTh BOTMPOCHl KAk MCCIEOBATENILCKUH HHCTPYMEHT TMO3HaHMS, (OpMYIHpOBATh
BONPOCHI, (HKCHPYIOIIHE IPOTHBOPEYHE, MPOOJIEMY, CaMOCTOATENBHO YCTaHABIMBATHL HCKOMOE H
AaHHOE, (POPMHPOBATH THIIOTE3Y, APTYMEHTHPOBATE CBOO MO3HIIMI0, MHCHHUC;

® [IPOBOJHUTL [0 CAMOCTOSITENLHO COCTABICHHOMY IUIAHY HECIIOXKHBIA IKCIIEPUMEHT, HeOONbIIoe
MCCIIE/JOBAHHE 10 YCTAHOBICHHMIO OCOOCHHOCTEH MaTeMaTHYeCKOro o0ObeKTa, 3aBUCHMMOCTEH OOBEKTOB
MEKIY CO00ii;

® CaMOCTOATENILHO  (POPMYJIMPOBATL 0DOOIEHHS W BBIBOJBI 110 pe3yJbTaTaM MPOBEIEHHOrO
HAOJIIOJICHUS, HCCIICAOBAHUsA, OLCHHUBATh JOCTOBEPHOCTh IOJTYYCHHBIX pe3yJIbTaToB, BLIBOJOB U
00001IeHMi;

® [IPOrHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOLIECCa, a TAKXKE BBIJBHIaTh IMPEATIOIOKEHHUS O ero
Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

® BLISIBJIATH HCAOCTATOYHOCTh W HM30BITOYHOCTH HMH(OPMALWH, JaHHBIX, HCOOXOIMMBIX TS
pelIeHHs 3a0a4uH;

® BpIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMALMIO Pa3IMYHBIX
BH0B U (hopM mpecTaBneHus;

® gpIbUpaTh hopmy rnpezacrapieHust UHGOPMALIMKM U HILUTIOCTPUPOBATHL pelllaeMble 3a/laul CXeMaMH,
AMarpaMMamMH, HHOM rpaduKoi U UX KOMOMHAIIUSIMU;

® OIieHMBATh HAAEKHOCTH MH(OPMAIMK [0 KPUTEPUAM, TPENTOKEHHBIM YYUTENEM WIH
c(pOpMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKATHBHBIE YHHBEpCAJIbHbIE YUeOHbIe JeHCTBHA:

® BOCHPUHHUMATh M (POPMYJIMPOBATh CYKIEHHS B COOTBETCTBHU C YCIOBHAMH M LEJIAMH OOIIEHHS,
ACHO, TOYHO, TPaMOTHO BBIPaXKaThb CBOK TOUKY 3PCHUS B YCTHBIX M NUCBMCHHBIX TCKCTax, JaBaTh
MOACHEHUS MO X0y PELIECHUS 3a]1a4H, KOMMEHTHPOBATh MOJY4YEHHBI PE3ybTaT;

® B X0/I€ 00CY3K/ICHH 3a1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXKAaeMON TeMBI, IPOOJIEMBI, pelIacMOi
3aja4M, BBICKa3blBaTb WJEH, HALEJICHHBIE HAa MOHMCK PEIUCHHMS, COINOCTABIATH CBOH CYKIEHHA C
CYXKJICHUSAMM JIDYTHX YYaCTHUKOB JiMajiora, OOHapy»XHMBaTh pas3liMude M CXOJICTBO TO3MLMH, B
KOPPEKTHOI popme GOopMyITHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

® IPEJACTABIATh  PE3YyAbTATBl PEIIEHMA 3a/a4d, OJKCIEPUMEHTA, MCCIEA0BaHMA, MPOEKTa,
CaMOCTOATENILHO BBIOUpPAThH (PopMar BHICTYIUICHHS C Y4E€TOM 3ajad Mpe3eHTalMu U ocobdeHHocTel
ayJINTOpUH;



® TOHUMAaTh W HCIMOIB30BATh MPEUMYIIECTBA KOMAaHAHOW U MHAMBHAYATLHOMH paboTh! PN pelieHun
y4eOHBIX MaTeMaTHYECKHUX 3a/1a4;

® IPUHAMATE 11eJIb COBMECTHOH NCATCIFHOCTH, IUIAHUPOBATh OPraHH3AlUI0 COBMCCTHOH paboTEHI,
pacripesienisiTb BHLI paboT, AoroBapuBaThes, 00CYKIaTh Mpouecce W pesynbtaT paboTsl, 006001IaTH
MHEHHA HECKOJIBKHX JTIOJCH;

® y4acTBOBAaTh B IPYNMOBLIX (hopmax paboTsl (0OCykneHHs, 0OOMEH MHEHUSIMH, MO3TOBbIE IITYPMBI
M JpYyrue), BHIMOJHATE CBOIO 4acTh pabOThl U KOOPJAMHUPOBATH CBOM JEHCTBHS C JAPYIMMHU uJIeHAMM
KOMaH/Ibl, OLICHHBATh KAYECTBO CBOETO BK/IAfa B OOMINI MPOAYKT MO KPUTEPUSM, CHOPMYTHPOBAHHBIM
YYaCTHHKAMH B3aUMO/ICHCTBHS.

PerysiTHBHBbIE YHHBepCcAIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanms:

® CaMOCTOATENBHO COCTABIATh IUIaH, allOPUTM pELIeHHs 3aj7a4d (MM €ro 4acTh), BhIOMpaTh
croco0 pemnieHus ¢ yu4éToM HMEIOIINXCSA PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTCH, apryMEHTHPOBATh
KOPPEKTHPOBAThH BAPUAHTHI PELIeHuH ¢ y4ETOM HOBOH HH(pOpPMAIHH.

CaMOKOHTPO./1b, IMOLMOHAIbHBIH HHTE/JIEKT:

®BIaJieTh CHoco0aMH  CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M pe3ynbTaTa peleHHs
MaTeMaTH4YecKoi 3ajauu;

® IpeIBUJICTH TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH MIPH PELICHUH 3314, BHOCHTh KOPPEKTHBEI
B JIEATENILHOCTh HA OCHOBE HOBBIX OOCTOSATENBLCTB, HAHIEHHBIX OMMOOK, BBIABIEHHBIX TPYIHOCTEH;

® OILICHUBATh COOTBETCTBHME Pe3yJIbTaTa JAesTeIbHOCTH ITOCTARICHHON LU U YCIIOBHAM, OOBACHATh
MPUYUHBI JOCTHKEHUST WITH HEIOCTHKEHUS 1IeH, HAXOAUTh OMMOKY, AaBaTh OILEHKY TMPHOOPETEHHOMY
OIIBITY.

IIpenMeTHBIE pe3yabTAThI

ITocie wu3yueHusa yweOHOro kypca «MaremaTHUeCKUH HaBUIaTop» OO0YYarOIIMHCA IOJYYHT
CIEAYIOUINE TPEIMETHBIE PE3YJIbTATHI:

® yMeHHe paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYPUPOBAaHHE, U3BIICUEHHE

HEoOX0IuMOii HH(POPMAITHH), TOYHO ¥ TPAMOTHO BBIPAXKATH CBOU MBICIIM B YCTHOW U NMHCbMEHHOM
peyH, NpUMEHAS MATEMaTHYECKYI0 TEPMHMHOJIOTHIO M CHMBOJIMKY, HCIOIb30BaTh Pa3jMYHbIE SA3bIKU
MAaTeMaTUKU (CIIOBECHBINA, CHUMBOJMYECKHH, rpaduuyeckuii), 0OOCHOBBIBATH CYXKICHHS, IPOBOUTH
knaccudukalmio, T0Ka3bIBaTh MATEMATUYECKHE YTBEPKICHUS;

® iajieHde 0a30BBIM TOHATHHHBIM alMapaToM: HMETh MPEJACTaBICHHE O 4YHCIe, BIaJCHHE
CHUMBOJIBHBIM  SI3BIKOM  aireOpbl, 3HAHMEC JJICMEHTAPHBIX  (DYHKIIMOHAJIBHBIX  3aBHCHUMOCTECH,
(hopMupoBaHHMEe NMPEACTABICHHH O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MUPE U O Pa3iMyYHBIX
CI0c00ax UX H3y4eHHs, 00 0COOCHHOCTAX BBIBO/IOB U IIPOTHO30B, HOCALLMX BEPOATHOCTHBIN XapakTep;

® YMEHHME BBHITIOJHATE anredpanydeckue mpeoOdpa3oBaHms pallMOHAIbHBIX BHIPAKEHHH,

MPUMEHSITh WX JUIS pellieHns y4eOHbIX MaTeMaTHUeCKHX 3a/1a4 U 3a/1a4, BOSHUKAIOUIMX B CMEXKHbIX
y4eOHBIX MTpeMeTax;

® YMECHHE MMOJIb30BATHCA MATEMATHYCCKHMHU (DOPMYJIaMH U CaMOCTOATENBHO COCTABIATL (DOPMYIIbI
3aBUCHMOCTEH MEX/1y BeJIMUHHAMH Ha OCHOBE 0D00IIEHUs YACTHBIX CIIy4aeB U IKCIIEPUMEHTA;

® yMEHHUE pellaTh JUHEHHbIE U KBaJApPAaTHBIE YPABHEHHMS M HEPABEHCTBA, a TaK)Ke NMPHBOJMMBIE K
HUM YpaBHEHHMs, HEPABEHCTBA, CHCTEMBI; NMPHMEHATH rpauueckue NpeacTaBIeHUs UId PEIICHHUS U
UCCIIC/IOBAHUS YPaBHCHUIL, HEPABCHCTB, CUCTCM; NIPUMCHSTh MOJYUYCHHBIC YMCHUS JIJIs PCUICHUS 3a/1a4u U3
MAaTEeMAaTHKH, CMEKHBIX PEIMETOB, IPAKTUKH;

® OBJIAJICHHC CHCTEMOH (DYHKIHOHAJIBHBIX IOHATHH, (YHKIHOHAIBHBIM S3BIKOM H CHMBOJIHMKOM,
yMEHHE CTPOUTh Tpaduku QYHKIHMI, OMMCHIBATH WX CBOICTBA, HCIMOIb30BaTh (DYHKIIMOHAIBHO-
rpaduyeckue TpeJICTaBIeHMs Ui ONMCAHWS M aHalM3a MaTreMaTHYecKHX 3a7a4 MW pealibHbIX
3aBUCHMOCTEH;

OBJIAJICHUE OCHOBHBIMM CIIOCOOAMHM MPEICTABICHUA M aHAIM3a CTATHUCTHYECKUX JIAHHBIX; YMEHHE
peliaTh 3ajaud Ha HAaXOXJICHHME YacTOThl M BEPOSATHOCTH CIIyYalHBIX COOBITHIH; YMEHHE HPUMEHATH
M3y4YeHHbIE TIOHATHS, PE3yJIbTaThl U METOBI MPU PEIIEHUH 3a/1a4 U3 Pa3IHYHbIX pa3/ie]ioB Kypca, B TOM



HuClI€ 3amad, HE CBOOAINHUXCA K HENOCPEACTBEHHOMY MPHMCEHCHHKO HM3BECTHBIX aJIrOpUTMOB.



TeMaTHyecKoe IJIAHH poBaHHe

KosinyecTBo 4acop

No HaumenoBanue pasgesia H  TeMm K uekTpoHHbie uudposbie odpasoBaTebHbIe
n/n NporpaMMsl Beero OHTPOJIBLHBIC pecypcesl
padoTbl
Paszjnen 1. «Kpaprupa» (JiaHMpOBKa moMeleHHii)
11 Ctpyktypa Onoka MPaKTHKO-
' OpPHEHTHPOBaHHBIX 3a1a4 « KBapTupa»
AHanu3 niaHa
12 JIBYXKOMHATHOMN/TPEXKOMHATHOM | https://Monypoku.pd/
' KBapTHUPBHI. Omnpenenenue
MECTOI10JIOKEHHS OOBEKTOB I10 TEKCTY
Belyucnenne miomaad  KOMHAT M
13 BCIIOMOTaTeIbHbIX MOMEILIEHHIH IS | https://Monypoku.pd/
' MOCHEAYIOIIEro pacyeTa OTAEIOYHBIX
MAaTepHaIOB.
Pemienue 3anay Ha JIOTUK H ;
/ 4 Y https://Monypoku.pdy/
1.4 pacCTaHOBKY, HCIIOJb3Ysl YHUCJIOBBIC 1
JIAHHBIE TUTAHA
15 Pacuer cTpoMTENbHBIX  MaTepHaIOB | https://monypokn.pdy/
) (rumtka u o6om).
16 OKOHOMHMKA  PEMOHTa:  CTOMMOCTH | https://Mmonypokn.pd/
' MaTepHasnoB U pador.
1.7 CpaBHeHHE BapHAHTOR pEMOHTa | https://Mouypokun.pdy/
' (Onrrumusanus).
18 KoMIUIeKCHBIH TPaKTUKYM: pEIIeHHE 1
' BCEX THIOB 3aj1aHHI.
Hroro no pasaeny ] 0

Pazinen 2. «Y4acTok» (laum n npuycajaedHble X03siiHCTBA)




Ctpykrypa OJ10Ka MPaKTHKO-

https://Mmouypoku.pdy/

2.1 1
OpPUEHTHPOBAHHBIX 3a7a4 «YYacTOK»

59 AHanu3 nnaHa y4yacTka. YCTaHOBJICHHE | https://Mmonypokn.pdy/
COOTBETCTBHS.

53 Breuucnenue nmomaneii OOBEKTOB H | https://monypokn.pdy/
y4dacrka,

)4 Pacuér konmuecTBa MarepuasioB JUIs | https://Monypoku.pd/
JIOPOKEK M TIIIOTIAJIOK.

25 Pacuér croumocTH MaTepualoB M | https://Mouypokn.pd/
pabor.

56 3amayM  Ha  ONTHMM3AIMIO:  BBIOOP | https://mounypokn.pdy/
HanOoJIee BBINOJIHOTO BapHaHTa.

27 Pabora ¢ npocTBIMA T€OMETPUUYCCKUMHU |
(hopmamu Ha yyacTKe.

23 KOMIUIEKCHBIA NPakTHKYM: pelIcHHE 1
BCEX 5 3alaHHil.
WToro no paszneny g 0

Paszgen 3. «Ilian MmecTHOCTH» (CXeMBbI H MAPLIPYTHI)

3.1 g;sg::ggzﬁaﬁﬂminomwﬂaq npaiﬁ?‘f}; 1 https://monypokn.p/
MECTHOCTH»

32 AHaiu3  1utada.  YTeHWe CXEMBI W 1 https://Mouypoku.pd/
YCTAHOBJIEHHE COOTBETCTBUSI.

33 HM3mepeHue pacCTOAHH MO T[JIaHYy. 1 https://Monypokn.pd/
Macirad

34 [Ipumenenue Teopembl HchamUpa bid) i1 | https://monypokn.pdy/
HAXOKJEHHS NIPAMBIX PACCTOAHUM.

35 3ajaud  HAa  JIBIDKEHUE MO  [UIaHy | https://Mouypoku.pd/
MECTHOCTH.

3.6 Bribop ONTHMAIBHOTO MapupyTa 1 https://Mouypoku.pd/




(MHHMMHM3ALKsI BDEMEHH).

DKOHOMHYECKHE PACUYEThI: CTOMMOCTh

3.7 TMOKYIIOK B Pa3HbIX  HACCJIEHHBIX 1
MYHKTAX.

33 KoMmmuiekcHbIif  MPaKkTUKYyM: pellieHne |
BCEX S 3a/laHuii.

Hroro no pazneny 8 0

Paznen 4. «Tapudn» (yelyru cBsi3H M1 HHTEpPHET)
41 Utenue rpadMKoB pacxoiga MHMHYT U | https://Monypoku.pd/
' MHTEpHETa. AHAJIN3 YCIOBHS.

490 Pacuér croumocTu yeayr 3a mecsil (0e3 I https://Mmouypokun.pdy/
MIPEBBILICHUS MAKeTa).

43 Pacuér croumocTH ycayr 3a  Mmecsi| | https://Mouypokn.pd/
(IpeBbILIEHHE MAKETa MUHYT).

44 Pacuér crommocTu yciIyr 3a Mecsi | https://mounypokn.pd/
(mpeBbILIEHHE MTAKETa HHTEPHETA).

45 [IporieHTHBIE BBIYHCIEHHS Ha OCHOBE I https://Mmonypoku.pdy/
TapuQoB.

4.6 CpaBHeHue TapudoB: TEpexoj] Ha I https://Mouypokn.pd/
HOBBIH Tapud.

47 KoMmuiekcHbIif  MPaKkTUKyM: pEIIeHUE |
BCeX 5 3a/laHuil.

4.8 KoHnTposbHas pabora 1 1
Hroro no pasaeny 8 |

5.1 0O60611eH1E, cUcTEMaTH3allla 3HAHAI 1

5.2 O06o00menre, cucTeMaTH3auA 3HAHHI 1

O0niee KOIUYSCTBO YACOB [0 MPOrpamMMe 34 1







IIpoBepsieMmbie TpeOoBaHHA K pPe3yJIbTATAM OCBOCHHSI OCHOBHOMH 00pa30BaTe/ILHOM NMPOrpaMMbl

Kon
IPOBEPAEMOTO
TpeOOBaAHMS

[TpoBepsiemble TpeOOBaHHS K MPEJAMETHBIM pe3yJibTataM 0a30BOr0 YpOBHS OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOIT TPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus

1

YMeHue omepupoBaTh MOHATHSAMH: MHOMKECTBO, TOJMHOXKECTBO, ONEpalMH Haj
MHOKECTBAMH; YMEHHE ONEpHUpPOBATh MOHATHAMHU: Tpad, CBA3HBIA rpad, nepeso,
LMKJI, MPUMEHATh MX NPH PELIEHUM 3a/1ady; YMEHHUE MCIOoNb30BaTh rpaduueckoe
NpeICTaBIeHHe MHOMKECTB /Ui ONMUCAHUS pealbHBIX MPOIECCOB M SBIEHHH, MpH
pELICHUH 3a1a4 U3 JIPYTHX Y4eOHBIX ITPEMETOB

YMeHHE ~ onepupoBaTh  MOHATUSAMH:  ONPEACICHHE, AaKCHMOMa, Teopema,
JI0KA3aTeNbCTBO; YMEHME pacro3HAaBaTh WCTUHHBIE W JIOKHBIE BBLICKA3bIBAHMS,
MPUBOJANTE TPUMEPbI U KOHTPIPHUMEPBI, CTPOHUTL BLICKA3bIBAHHUA M OTPHLAHUA
BBICKa3bIBaHHUH

YMeHue onepupoBaTh MOHATHSAMH: HATYpalbHOE YHCIO, MPOCTOE M COCTABHOE
4UCII0, ACIMMOCTb HATypaJbHbIX YHCEN, NPHU3HAKA JEIHMOCTH, LEJIOC YHCIIO,
MOY/b 4YHCNa, OOBIKHOBEHHAas ApPOOb M NECATHYHAA JApOOb, CTAHAAPTHBIH BUJI
4ypucia, PAlUOHAILHOE  YMWCIIO, MPPallMOHAIBHOE  YHMCII0, apU(MEeTHYEeCKHi
KBaJPATHBII KOPEHb, YMEHHE BBIMOJIHATL JCHCTBHSA C YHCIIAaMH, CPaBHUBATh H
YIOPSAI04UBATh YHCTIA, [PEJICTaBIATh YHCIA HA KOOPIAMHATHOH NPAMOH, OKPYIIATh
qHCclia; YMEHHUE JIeNIaTh IPUKUIKY M OLEHKY PE3yJIbTaTa BIUHCIICHHH

VMenue  omepupoBaTh — MOHATHSAMH:  CTEOEHbB € IEIBIM  [TOKa3aTeseM,
apuMETHYECKNH KBaJpaTHbIH KOpPEeHb, MHOrodieH, anrebpanueckas ApoOb,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATYpalbHOW CTEMEeHH OONbIIe eIUHULBI;
YMEHHE BBINOMHATL pacuérbl 1o (Gopmysnam, npeodpazoBaHus UENbIX, JAPoOHO-
palMOHANIBHBIX BBIPAKCHUH W BBIPDAKCHHH C KOPHAMH, Pa3jloKEHHE MHOTOYJICHA HA
MHOKUTETH, B TOM HYHCIE€ C MCIOIb30BaHHEM (OPMYINl pa3sHOCTH KBAaJApPaTOB W
KBaJpaTa CYMMbI H Pa3HOCTH

YMeHue omnepupoBaTh MOHATHUAMH: YHCIOBOE PABEHCTBO, YPaBHEHHE C OJHOM
MEPEMEHHOM, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOMN; YMEHHE pelaTh
JUHEHHBIC U KBaJPaTHBIC ypaBHEHMS, APOOHO-pallMOHAIIbHBIC YPaBHEHHS C OJHON
MEepEeMEHHOM, CUCTEMBI JBYX JIMHEHHBIX YpaBHEHHH, JUHEHHbIC HEPABCHCTBA U HX
CHCTEMBbI, KBaJpaTHbie W JIPOOHO-pallMOHA/IbHBIE HEpPaBEHCTBA C  OJHOM
MEepeMEeHHO|, B TOM 4YHCIIE [pHM pelIeHWH 3aJad M3 JAPYTHX [peIMeTOB H
NPaKTHYECKUX  3aJlad; YMEHHE MCIIOJIb30BaTh  KOOP/MHATHYIO MPAMYIO U
KOOPAHHATHYIO TUIOCKOCTH JUTs H300paXKeHUS PEIICHHH ypaBHEHHH, HCPAaBCHCTB H
CHCTEM




npunosicenue Ne |

JIeMOHCTPALIMOHHBIE BADHAHTHI KOHTPOJALHBLIX padoT
KonrposibHas pabora o tumny 3aiaud «Ksaprupa»

Koaugukarop nposepsieMbIX 2JIeMEHTOB COAePKAHUA U TPeOOBAHUH K YPOBHIO NIOATOTOBKH
obyuarommxcs

Ne

3ajlaHusl | TpeboBaHMS k | KDC | pesynbrar 3a/laHus Oan 3a 3aj1aHue

[IpoBepsiembie Kon MeranpeaMeTHBIH YpoBeHb MaxkcumManbHBIH

pe3ynbraTaM 00yueHus

YmMmenue pemwats | 1 -8 | MIT1.1;1.2;1.3;3.1 | b 1
3a7]auil Pa3HbBIX THIIOB;
YMCHHC COCTaBJIIATH
BBIPAXKCHUS,
ypaBHEHUS,
HepaBeHCTBA u
CHCTEMBI TIO YCJIOBHUIO
3a7la4i,  MCCIE/I0BATh
MOJIy4eHHOE pelIeHHE;
yMEHHUE peuiats
3aj1a4i, B TOM 4YHCIIe U3
MOBCEIHEBHOM IKH3HH,
Ha HaXO0XKJICHHUE
reOMETPHYCCKHX
BEITMYHH ¢
[]pHMeHeHHEM
U3YUCHHBIX  CBOMCTB
buryp wu  daxrTos;
YMEHHE pacrio3HaBaTh
PaBEHCTRBO,
CUMMETPHIO U 1og00ue
¢uryp,
HapaJ]ﬂeﬂbIIOCTb H
NEePICHIUKYJIAPHOCTD
NPSIMBIX B
OKPY’KaIOLIeM MHP

yMeHHe pemaTth 3agaud | 1 -8 | MIT1.1;1.2;1.3;3.1 | b 1
pasHBIX THUIIOB; YMEHUE
COCTABJISATH

BBIPAKEHHS,

ypaBHEHHUS,

HEPaBEHCTBA 17}
CHUCTEMBI MO YCIOBHIO
3aja4d, MCCIe/10BaTh
MOJyYEHHOE pEeIlIeHUE;
yMeHHe pemarh
3a/1a4M, B TOM YHCIIC H3
MOBCEIHEBHOH JKU3HH,
Ha Hax0XJIeHHE




rEeOMETPUHECKUX
BEJIMYMH c
MPUMEHCHUEM
U3YYEHHBIX  CBOHCTB
¢uryp u  ($akros;
YMEHHME pAacro3HaBaTh
PaBEHCTBO,
CHMMETPHIO H 10A00He
¢buryp,
napasuienbHOCThb "
MEePIeHINKYJISPHOCTD
NpsAMBIX B
OKpYIKAIOIIeM MUPE

Ymenune peuars
3a/la4d Pa3HbIX THIIOB;
yMeHHe COCTaBIISITh
BBIPaKEHUS,
ypaBHECHHUH,
HEPaBEHCTBA "
CUCTEMBI TI0 YCIOBUIO
3aaud, HCCIeA0oBaTh
MOJYYEHHOE PpelLIeHHe;
yMeHUe periaTh
3aJla4uu, B TOM YHCIIE U3
ITOBCE/IHEBHOH JKH3HH,
Ha HAXOXIEHUE
reoOMeTPHYECKHUX
BEITHYHH c
NPUMEHEHUEM
H3YYEHHBIX  CBOWCTB
dburyp u  dakros;
YMEHHE Ppacro3HaBaTh
PaBEHCTRO,
CUMMETPHUIO U nojjobue
uryp,
napasmienbHOCTh "
NepIeHANKYISPHOCTh
MPSIMBIX B
OKpPY/KalolIeM MUPE

MIT1.1;1.3;32

Vmenue peraTb
3a7la4d Pa3HBIX THIIOB;
yMeHHe COCTaBJISATh
BBIPAKEHUS,

ypaBHEHHS,

HepaBEeHCTBA "
CHCTEMBI MO YCIIOBHIO
3ajia4n,  HMCCIe/10BaTh
MOJTYYCHHOE pEIICHHE;
yMEHME pemars
3a7]a4y, B TOM YHUCIIe U3
MOBCEIHEBHOH KWU3HH,
Ha HaXOKJICHUE

MIT 1.1; 1.3; 3.1




rEeOMETPUHECKUX
BEJIMYHMH c
MPUMEHCHUEM

U3YYEHHBIX  CBOHCTB
¢uryp u  ($akros;
YMEHHME pAacro3HaBaTh

pPaBeHCTRBO,
CHMMETPHIO H 10A00He
¢buryp,
napasuienbHOCThb u
MEePIeHINKYJISPHOCTD
MPAMbBIX B
OKpYIKAIOIIeM MUPE
Ymenue usBnekarn, | 1 -8 | MIT 1.1; 1.2; 1.3:;|B 1
MHTEPIIPETHPOBaTh M 3.15.3.2
npeodpa3oBbIBaThH
HH(OpMaLHIO,
MPECTABICHHYO B
TabaMIax 7 Ha
JiuarpaMmmax
Kpurepun onennBanus:
Ne 3ananus Kpurepnit bann
1-5 BepHo nmony4eH OTBET 1
OTBeT OTCYTCTBYET HIIH HEBEPHO 0
Cucrema oneHUBaHHUsA:
KonuuectBo 0anioB OtmMmeTKa
5 5
4 4
3 3
0-2 2
® (&1
HHeEH ey
© i

_//_

OKHO




3ananue 1. Ha pucynke m3o0paskéH miaH NBYXKOMHATHOH KBAPTHPLI B MHOTOJTKHOM JKHIIOM JOME.
Cropona oaHoO# KieTkM Ha ruiaHe cootBetcTBYeT 0,4 M, a ycioBHbIe 0003HAYEHMs JBEPH M OKHA
MPUBEJCHBI B MPaBOW 4YacTH pUCYHKA. BXoa B KBapTHpYy HaxojauTcs B kKopuaope. ClieBa OT BXoJa B
KBAapTUPY HAXOJUTCS CaHy3es, a B MPOTUBOMOJIOKHOM KOHIIE KOPHI0pa — ABEph B KIAJ0BYIO. Psiom ¢
KJ1aJI0BOH HaxOJUTCA CIaJIbHA, U3 KOTOPOH MOXKHO IPOHTH Ha OJHY M3 3aCTEKICHHBIX JIojKHH. Camoe
00JIBbIIIOE IO TLTONIAM TTOMEIICHHE — TOCTHHAS, OTKYJa MOJKHO TOTAacTh B KOPUIOpP M Ha KyxHio. U3
KYXHH TaKKe MOKHO IOIAcTh Ha 3aCTEKIEHHYIO JIOIKHIO.

1. Jlns oOBEKTOB, yKa3aHHBIX B TaOJuIle, OMpeJIeInTe, KaKUMH HHU(paMHu OHM 0003HAUCHB! Ha INIAHE.
3anonuuTte Tabiuiy, B OaHK NepeHecuTe MOCIe0BATENBHOCT YeThIPEX 1P 0e3 npobernos, 3anaTeiX 1
APYTUX JAONOTHHTEIBHBIX CHMBOIIOB.

OOBEKTHI KOpHI0p KilaqoBas CIIaJIbHA CAHY3ClI

e

2. Haiigure miomans kopugopa. OteeT gaiite B KBagpaTHbIX MeTpax. OTBer:

3. Ha ckoibKO NPOLEHTOB IUIOMIAAb JOKNH, PUMBIKAIOMIEH K KyXHe, OONbLIe IUIOMaH KiIatoBon?
OtBeT:

4. Tlnwurka g nosa pasmepom 40 cm Ha 40 cm nipoga€éres B ynakoskax 1o 12 mryk. CKoJIbKO yIIaKOBOK
IUTUTKH TTOHAI00MI0CK, YTOOBI BBIIOXKUTE Mo B KyxHe? OTBET:

5. B kBapTHpe IIaHUPYETCS 3aMEHHUThH JIEKTPUYECKYIO IUIUTY. XapaKTEPUCTUKH TEKTPOILIUT, YCIOBUS
MOJK/IKOUEHUS] W JIOCTaBKM INpuBejaeHbl B Tabuuue. Ilnanupyercs KyNHUTh SJIEKTPHUECKYHO TUIMTY
mupuHor 50 cM ¢ AyX0BKOH 00bEMOM He MeHee 52 1.

Ofne Maxkcu- CronMoCTE Tabapurte!
éM Croumocts | CTouMocTs
Mo- MaAbHAaT pocraBku (% | (BbIcoTa X
IYXOBKH TAMTEI MOAKAIOYE-
AeAb [A:l TeMIiepa- [p}’ﬁ ] heier [Py5] OT CTOUMOCTH| IIHpHHA X
Typa (°C ) . ’ TIAHTBI) raybuna, cm)
A 50 280 8890 1700 becnmaaTHo | 85%x50%x54
B S0 300 9790 750 10 85x50x54
B 50 250 11 690 700 10 85x60x60
B 52 250 17 490 800 10 85x60=60
i 70 275 17 990 1400 becnaaTHO | 85x60%x45
E 58 250 18 890 1500 BecmaaTtHO | 85%50%60
K 54 270 18 900 750 15 85x50x60
3 46 250 20 990 750 10 87=x50x60
)51 70 275 21 690 1500 becraatHo | 85x50x60
K 67 250 22 990 1500 becraatHo | 85x50x60
Ortger:

ITpoaoKHTEIbHOCTH PaoThI

[Tpo0IKUTENBHOCTD BBIMIOIHEHUS] KOHTPOJIBHON padoThl — 40 MUHYT.




