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PaGouast mporpamma obmeodpazoBatenbHol yaeoHou nuctmmuiiabl OY/II1.01 Marematuka
pa3paboTaHa Ha OCHOBe TpeOOBaHMM (eAepaTbHOIO TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa cperHero oomero odopa3oBanus (mprka3z MunHuctepcTBa oOpa3oBanusi u Hayku P® ot
17 mas 2012 1. Nedl3), ¢ yuerom tpeboBanuii @I'OC CIIO mo cneumansuoctu 09.02.03
[IporpammupoBanue B KOMIbIOTEPHBIX cucTemax oT 28.07.2014 Ne 804, mpodwuis mosrygaemoro
npoheCCHOHATBLHOTO 00pa30BaHUs M MPUMEPHOW MPOTrpaMMbl 00IIEe00pa30BaTENbHON yUeOHOU
JTMCHIUIUIAHBL «MaTeMaTHuKay.

ABtop-coctasurens: [Tucapenko 1.B.

PabGouast mporpamMma paccMOTpeHa M OAO0OpeHa Ha 3acelaHWd Kadeapbl MaTeMaTHKH U
MH(POPMATUKH.

ITporokon Ne 10 ot 29.05.2023 1.

Py
3aBenyromnuii kadeapoit MaTeMaTUKH U UHPOPMATUKU / [f?/ JLIO. OBcsinunikas
V
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1. MACIIOPT PABOYEN ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM YUEFHOM
JUCIUIIVIMHBI OY A11.01 MATEMATHUKA

1.1. Ob6aacThr npuMeHeHHs padoueii MPorpaMMbl

Pabouass mporpamma o0mIe00pa30BaTeIbHON Y4€OHOW TUCIUIUIMHBI SIBJISETCS YacThIO
OCHOBHOI mpodeccnoHanbHOl 00pa30BaTENbHON MpPOrpaMMbl CpPEAHEro MpodeccrnoHalbHOTO
oOpa3oBaHus (MIPOrpPaMMBbI MOATOTOBKH CIIEIUAINCTA CPEAHET0 3BeHa) B cooTBeTcTBUU ¢ PI'OC
CIIO no cnienmansHoctu 09.02.03 IIporpamMupoBaHue B KOMITBIOTEPHBIX CUCTEMAX.

1.2. Mecto  y4yeOHOIi JMCUMIUIMHBI B  CTPYKTYpe OCHOBHOH  mpodeccuoHATbHOM
00pa3oBaTe/IbHOM NPOrpaMmMbl (POrpaMMbl MOATOTOBKH CIIENMAJMCTOB CPeIHEro 3BeHa)

[TpoduipHas yueOHas JUCHUIUIMHA 001Ie00pa30BaTEILHOI0 y4eOHOTO UK
1.3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCIHUTIIMHBI

Conepxanne pabodeld mporpamMmbl 1O 00IIE00pa30BaTENbHONW YUEOHOUW JAUCIUILIMHE
OVYIIL.01 MaremaTuka HalpaBJICHO HA IOCTUXKEHUE CIEAYIOIIUX LETIeH:

- obecrieueHne CcHOPMHUPOBAHHOCTH TIPEICTABICHUA O COIUAIBHBIX, KYJIbTYPHBIX U
UCTOpUYECKHUX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

- obecrieueHre c(HOPMHUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMHYECKOTO M MaTEeMAaTHYECKOTO
MBIIUICHHUS,

- obecrieueHre CHOPMUPOBAHHOCTH YMEHUH MTPUMCHSITH TIOJTYyICHHBIC 3HAHUS TPU PEIICHUN
pa3IMYHbIX 33]1aY;

- obecrieueHre  COPMUPOBAHHOCTH  MPEACTABICHUH O MareMaTHKEe KaK  dYacTh
00IIIeueIOBEYECKON KYJIbTYphl, YHHUBEPCAIBHOM $I3bIKE HAyKH, IIO3BOJISIFOIIEM OIMCHIBAaTh U
M3y4yaTh peasIbHbIC TTPOLIECCHI U SIBJICHUSI.

OcBoenue conepkanusi oOmieoOpasoBarenbHO — ydueOHOM  muctumuuasl  OY/IL.01
Matemarnka 00ecIieuuBaeT JOCTHKEHNE 00YyJaIONUMUCS CIISAYIOMUX PE3yIbTaTOB:

JIMYHOCTHBIX:

- cOPMHUPOBAHHOCTh TPEACTABICHUM O MaTeMaTHUKE KaK YHHUBEpPCAJTbHOM S3bIKE HAYKH,
CPEICTBE MOJECIUPOBAHMUS SIBICHUN U MPOIIECCOB, HEAX U METO/IaX MaTeMAaTHKH;

- MIOHMMaHWEe 3HAYMMOCTH  MaTeMaTUKU I  HAyYHO-TEXHHYECKOro  Iporpecca,
c(hOpPMUPOBAHHOCTh OTHOIIIEHUSI K MaTeMaTHKe KaK K 4acTH OO0IIEeYeIOBEYECKON KyIbTyphl uepe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MATEMATUKH, BOJIFOLIUEN MAaTEMATUYECKUX HJICH;

- Pa3BUTHE JIOTUYECKOTO MBIIIIEHHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUSI, AITOPUTMUIECKON
KYJIbTYpPbl, KpUTUYHOCTH MBIIUJIEHUSI HA YPOBHE, HEOOXOAUMOM Il Oyay1ield nmpodeccuoHaaIbHOM
NS TeNbHOCTH, IS TPOJOKEHHsI 00pa30BaHus U caMOOOPa30BaHMUS;

- OBJIaJICHWE MATEMATHYECKUMHU 3HAHUSAMHU M YMEHUSMU, HEOOXOIUMBIMU B TIOBCETHEBHOM
KU3HU, JJII OCBOCHMSI CMEXKHBIX €CTECTBEHHO-HAYUHBIX JTUCIHUIUIMH W  JUCHUIUIUH
NpoECCHOHANIBHOTO IUKJIA, JUIsl TOJXY4deHUss o0pa3oBaHUs B 00JIaCTAX, HE TPeOyHOIINX
yriyOJIeHHON MaTeMaTH4eCcKOi MOATOTOBKH;

- TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM 4YHCJIE CamM00Opa30BaHHUIO, Ha
MPOTSHKEHUH BCEH JKU3HU; CO3HATENBHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCHenrHol mpodecCHOHaATBHON U 00IIECTBEHHOM IeATeTbHOCTH;

- TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOH M  OTBETCTBEHHOMU
NEeSATEeTbHOCTH;

- TOTOBHOCTh K KOJUIGKTHMBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B
o0pa30BaTenbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-HCCIeA0BaTENbCKOW, MPOEKTHOW U JIPYrHX
BUJIaX JIESATEIBHOCTH;

- OTHOIIEHUE K MPO(PECCHOHATLHON NIEATETFHOCTH KaK BO3MOXXHOCTH Y4YacCTHs B PEIICHUH
JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATILHBIX MPOOIIEM;

MeTanpeaMeTHbIX:

- YMEHHE CaMOCTOSTENIbHO OINpEAENsITh LETu JEATeIbHOCTH M COCTABJIATh IUIAHbI
NeSITeIbHOCTH;  CAaMOCTOSITEIbHO ~ OCYLIECTBJSTh,  KOHTPOJUPOBATh U  KOPPEKTHUPOBATH
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JESTeIbHOCTD; UCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTHKEHUS MOCTABJICHHBIX LiENel U
peanu3aliy IIaHOB JIeITeIbHOCTH; BHIOUPATh YCIEIIHbIE CTPATETHH B PA3IMYHBIX CUTYaIHUsX;

- yMEHUE MPOAYKTUBHO OOIIATBCS M B3aUMOAEHCTBOBATH B IIPOLECCE COBMECTHOM
JESTEeIbHOCTH, YYUTBIBATH MO3UIUH APYTUX YYAaCTHUKOB JESATEIBHOCTH, 3(Pp(PEeKTUBHO paspemiaTh
KOH(JIUKTHI,

- BIIQJICHUE HaBBIKAMHU IIO3HABATENBHOM, Y4eOHO-HCCIEIOBATENbCKOH U MPOEKTHON
JesTeIbHOCTH, HaBBIKAMU Pa3pelieHus npo0ieM; CHocOOHOCTb U TOTOBHOCTh K CAMOCTOSATEIIBHOMY
IIOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOJI0B IIO3HAHMUSI,

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATENBbHOM HH(POPMALMOHHO-TI03HABATEIbHON
NESATEIbHOCTH, BKIIIOYAsh yMEHHE OPHEHTHUPOBATHCS B PAa3IMYHBIX HCTOYHHKAX HH(OpPMAIHH,
KPUTHYECKH OLIEHUBaThb M HMHTEPIPETUPOBATh HHGOPMALMIO, IOJIYYAaeMYI M3 Pa3IUYHbIX
HUCTOYHUKOB;

- BJIQJICHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHHE ICHO, JJOTMYHO U TOYHO U3JIaraTb CBOI TOUKY
3peHus, UCII0JIb30BaTh aIEKBATHBIE SI3bIKOBBIC CPEJICTBA;

- BJIaJICHUE HaBBIKAMU I[I03HABATEIbHON pedIeKCMM KaKk OCO3HaHUS COBEPLIAEMbIX
JEUCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, IPAHUI] CBOETO 3HAHUS U
HE3HaHMsI, HOBBIX II03HABATENbHBIX 3a/1a4 U CPEJICTB AJIS UX JTOCTUKECHUS;

- 1I€JICYCTPEMJIEHHOCTD B MOMCKAX U MPUHATUU PEIICHUN, COOOPA3UTENbHOCTh U HHTYULIUS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEJCTABICHUH; CHOCOOHOCTh BOCHPUHUMATH KpacoTy H
TFapMOHMIO MUPA;

NpeAMeTHBIX:

- c(pOpMHUPOBAHHOCTH MPEJICTABICHUIM O MAaTEMATHUKE KaK YaCcTH MUPOBOM KyJbTYpbl U MECTE
MaTeMaTHUKUd B COBPEMEHHON LUMBWIIM3ALMH, CHOCO0aX OINUCaHMs SBJICHUN peaJbHOr0 MHpa Ha
MaTEMaTHYECKOM SI3bIKE;

- ¢(hOPMUPOBAHHOCTb MPEJCTABIEHUH O MaTEeMAaTUYECKUX IOHATHAX KaK BaKHEHIINX
MaTEeMaTHYECKUX MOJIENSIX, MO3BOJISIOIIMX ONUCHIBATH W M3Yy4aTh pa3HbIE MPOLIECCHl U SBJICHUS;
ITOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO IMTOCTPOCHHSI MATEMAaTUYECKUX TEOPUH;

- BJIaJICHHE METOJAMM JI0KA3aTelIbCTB M aJrOPUTMOB pPEIIECHUS, YMEHHME WX IPUMEHSTh,
IIPOBOAMTH JOKA3aTENbHBIE PACCYKIACHHS B XO/I€ PEILIEHUS 3aay;

- BJIaJICHUE CTaHJApPTHBIMU TpUEMaMH pELIEHUS palMOHAJIbHBIX W HPPALUOHAIBHBIX,
MIOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPAaBHEHUI M HEPABEHCTB, HMX CHUCTEM;
HCIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTpamMM, B TOM YHUCIE JJI MOUCKA MYTH PEIICHUs U
WUTIOCTPALMY PEIICHNS YPAaBHEHUIN U HEPABEHCTB;

- c(pOpMHUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMaTUYECKOTO aHAIU3a U
UX CBOMCTBax, BJAJCHME YMEHHMEM XapaKTepu30BaTh IOBeJeHHE (YHKIMHA, HCIOIb30BaHUE
MIOJIYYEHHBIX 3HAHUH JJIs ONMCAHUs U aHAJIU3a PEAIbHBIX 3aBUCHMOCTE;

- BJIJICHUE OCHOBHBIMM IOHATHUAMH O IUIOCKMX M IPOCTPAHCTBEHHBIX TI€OMETPHUYECKHX
¢urypax, uX OCHOBHBIX CBOMCTBaX; C)OPMHUPOBAHHOCTb YMEHHS pPacloO3HaBaTh I'€OMETPUUYECKUE
burypel Ha uepTexax, MOJEIAX U B pPEaIbHOM MHUpE; NPUMEHEHHE H3YyYCHHbIX CBOMCTB
reoMeTpuyeckux Guryp u ¢hopMyi I pelieHrs TeOMEeTPUYEeCKUX 3a1ad U 3a/1ad ¢ MPaKTUYECKUM
COJIEP/KAHUEM;

- c(pOpMHUPOBAHHOCTD MPEACTABIECHUIN O MPOIECCAX U SIBICHUAX, UMEIOIIMX BEPOSTHOCTHBIN
XapakTep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHpE, OCHOBHBIX IOHSTHAX
AJIEMEHTAapHON TEOPHH BEPOATHOCTEH; YMEHHI HaXOIUTh U OIIEHUBATh BEPOSITHOCTH HACTYILJICHUS
COOBITHIM B MPOCTEHUIIMX MPAKTHUYECKUX CUTYAIlUsIX M OCHOBHBIE XapaKTEPUCTUKU CIydaiHBIX
BEJIMYNH;

- BJIaJICHNE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOIpPaMM IpU pEIICHUU
3ajad.



Ilepeyens popmupyemMbIX KOMIETEH MM
Obwue komnemenyuu (OK):

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JACSATEIBHOCTh, BBIOMpATh THUIIOBBIE METOIbBI M
CIIOCOOBI BBITOJIHEHUS MTPO(EeCCHOHABHBIX 33/1a4, OIICHUBATh WX 3()PEKTUBHOCTH U Ka4ECTBO.

OK 3. [IpuauMaTh perieHuss B CTAaHJAPTHBIX M HECTAHJAAPTHBIX CHTYAIlUsAX W HECTH 33 HHUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiiATh TIOMCK W HUCIIOJNIB30BaHWE HWH(pOpManuu, HEOOXOAUMOM st
3¢ (HEeKTHBHOTO BBITIOJHEHUST MPO(ECCHOHANBHBIX 3a/la4, MPOPECCHOHAIBHOTO W JHYHOCTHOTO
pa3BUTHSL.

OK 5. Ucnonb3oBath UH(HOPMAIMOHHO-KOMMYHUKAIIHOHHBIC TEXHOJIOTUH B
poeCCHOHAIBHON JEATEIHHOCTH.

OK 6. Pabotate B KOJUIEKTHBE M B KOMaHze, 3(p(}eKTuBHO 0OmIAThCA C KOJJIeramH,
PYKOBOJICTBOM, IMTOTPEOUTEIISIMH.

1.4. Koau4yecTBO 4YacoB HA 0CBOEHHE MPOrPaMMbI THCHMIJIMHBI:

MakcHUMajbHas yueOHas Harpys3ka oOydaromierocs - 285 4yacoB, B TOM YHCIIE:
- 00s13aTeIbHON ayIMTOPHON ydeOHOU Harpy3ku oOydaronierocs - 190 yacos;
- CaMOCTOATENBHON PabOTHI OOy4atolerocs - 95 4acos;

2. CTPYKTYPA U COJEPKAHUE OBIIIEOBPA30OBATEJILHOW YUEBHOM
JUCHMUIIAHBI

2.1. O6bem 0011€00pa30BaATENbHOI Y4eOHOM JUCHUILUINHBI U BUIBI Y4e0OHO# padoThl

Buj yueOHoii padoThI O0bem 1 cemecTp 2 cemecTp
4acoB
MaxkcumaJjibHasi ydyeOHast Harpy3Ka (Bcero) 285 153 132
Oo0si3aTennbHas ayauTOpHAsA Yy4deOHAas Harpy3ka 190 102 88
(Bcero)
B TOM YHUCIIE:
JICKITMOHHBIC 3aHSATHUS 90 34 56
IPAKTUYECKHE 3aHITHS 100 68 32
CamocrosiTesibHasi padoTa CTyAeHTA (Bcero) 95 51 44
B TOM YHCIIE:
penieHue 3ajaau 65 33 32
MOJIFOTOBKA COOOIIEHUI 16 12 4
IIOATOTOBKA MPE3EHTALIMHI 4 - 4
HOJroTOBKa pedepara 2 2
MOJATOTOBKA K HTOTOBOM KOHTPOJIHHOM padboTe 4 4 -
NOJIOTOBKA K DK3aMEHY 4 - 4
ITpomesxyTouHas arrectanus B opme DK3aMeH
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2.2. TemaTHYeCKHUil IJIAH U coJep:kaHue 0011eo0pa3oBaTeabHOl yueOHoi qucuuminasl OYAIL.01 MaTtemaTuka

HaumenoBanue Conep:xanue y4yeOHOro MaTepuaa, 1ad0paTopHblie U OcBauBaemble
pasesIoB U TeM npaKkTH4YecKne padoThbl, CaMOCTOATEIbLHAsE PadoTa Ob6rem | XapaKkTepHCTHKA OCHOBHBIX BH/I0B 3JIEMEHTDI
4acoB yY4eOHOI 1esITeIbHOCTH CTY/ICHTOB KOMITeTeHIMii
1 2 3 4 S)
1 cemecTp
Bsenenue Coaeprxanue yueOHOro MaTepuaJa: 2 O3HaKOMJIEHHE C POJIbI0 MAaTEMAaTUKU B OK 2.
MaremaTtuka B HayKe, TEXHHMKE, SKOHOMUKE, MH(GOPMAIMOHHBIX HayKe, TEXHHUKE, 9KOHOMUKE, OK 3.
TEXHOJIOTUSIX M NPAKTHYECKOM JeATesIbHOCTH. llenm u 3amaum MHOOPMAIIMOHHBIX ~ TEXHOJOTHSIX | OK 4.
M3Y4YEeHUS MaTEeMaTHKU IPU OCBOCHUU Tpodeccuit PaKTUYECKON JeSITEIbHOCTH. OK'5.
CIIO u cneunansrocreld CIIO (Jlekuus-Bu3yanuzanus). O3HakoMJIEHHE C LEJIAMHU U 3ajadaMu OK 6.
U3Yy4eHHsS MaTeMaTUKH IpPH OCBOCHUU
npodeccuit CIIO u cnenmambHOCTEH
CIIO
Tema 1. PasButre | Coaep:kanue y4eGHOro MaTepuajia: 4 Beinonnenue apru(MeTHIECKUX OK 2.
noHATHA 0 uncne | Llenple u  panuoHanbHble uMcna. JleficTBUTeNnbHbIE YuUCIa JEUCTBUM  HaJ  4YMUCIAMHU, COYeTast OK 3.
(ITpobnemuas nexuus). YCTHBIE W  TUCBMEHHBIE  MPUEMBI. OK 4.
IIpakTHYecKHe 3aHATHS 6 Haxoxnenue MPUOIHNKEHHBIX OK 5.
ApI/I(pMeTI/IquKI/Ie JICUCTBUS HAJl YHCIIAMHU, CPABHEHHUE YMCIIOBBIX 3HAYEHUN BEIMYMH M IOTPEIIHOCTEU OK 6.
BBIPAKCHUI. BBIUNCIICHUN (abconroTHOM u
CaMocToSTeALHAS PA6OTa CTYAeHTa: 8 OTHOCHUTEIIbHOI); CpaBHEHUE UYHCIIOBBIX

Pemenue 3agau
[ToaroroBuTk cooOIIeHUE HA TEMY «Pa3BUTHE TTOHATHUS O YHUCTIE)

BelpakeHnil. Haxoxnenune ommbok B

npeoOpa3oBaHUsIX HW  BBIUYUCICHUSAX
(oTHOCUTCS ~ KO  BCeM  IIYHKTam
MIPOrPaMMBI). O3HakoMJIeHHE C

IPOCTEHIIMMH CBEAEHUSMH O KOPHSX
anredpanvyecKkux ypaBHEHUH,
MOHATUSMHM MCCIIEAOBAHUS YpPaBHEHMM
n cucreM ypaBHeHud. [loBropenue
3aMMcu pelieHus CTaHJIapPTHBIX
ypaBHEHU, MPHUEMOB MpPeoOpa3oBaHUS
ypaBHEHUN Ui CBE/ICHHUS K
CTaH/IapPTHOMY YPaBHEHHIO.




Tema 2 KopHhuy,
CTEIEHH U
sorapupmMbl

Conep:xanue yueOHOro MaTepuaJia:

Kopuu u crenenu. KopHu HatypajibHOM CTENEHU W3 YHUCIa U UX
cBoiictBa. CTeneHW C palMOHAIBHBIMU [OKAa3aTeIsIMU, UX
cBoiictBa. (CreneHu ¢  JCUCTBUTEIbHBIMM  TOKa3aTEIISIMH.
CBoiicTBa CTENEHU C IEUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudm. Jlorapudm uucaa. OcHOBHOE JorapuMuIecKoe
TOXIeCTBO. JlecsaTudHble W HaTypaibHbie Jorapudmel. [IpaBuma
neiictuii ¢ norapudmamu. Ilepexos Kk HOBOMY OCHOBAHHIO.
IIpeoOpa3oBanue aJredpanyecKux BbIPaKeHMd.
[Ipeobpa3oBanue palMOHAIBHBIX, HUPPAIMOHATIBHBIX CTCHEHHBIX,
MOKA3aTEIbHBIX U JIOTApU(PMUUECKUX BBIPAKECHUM.

IlpakTHYecKkue 3aHATHA

Beruucnenue u cpaBHEHUE KOPHEM.
Belinonnenue pacueToB ¢ paguKalaMH.
Pemenue nppannoHanbHbIX YpaBHEHHUI.
Haxoxnenue 3HAYCHUH CTEIlEHEN C
[IOKAa3aTeIsIMHU.

CpaBHEHHE CTEIICHEH.

[TpeoOpazoBanus BIpaKEHUM, COACPIKAIIUX CTECTICHH.

Pemrenne nokazaTenbHbIX ypaBHEHUI.

Pemenne npukiagHex 3amay.

Haxoxnenue 3HaueHuidt sorapupMa 1O  MPOU3BOJBHOMY
ocHOBaHuI0. [lepexo1 0T 0IHOTO OCHOBAHUS K APYTrOMY.
Brruncnenue u cpaBHeHue Jorapudmos.

JlorapudmMupoBaHue ¥ MOTCHIITUPOBAHKUE BHIPAKEHUH.
[TpubnukeHHbIE BBIYUCIICHUS U PEUICHUS PUKIAJAHBIX 3a/1a4.
Pemenue norapugmuueckux ypaBHEHUI

pannoOHaJIbHBIMHA
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CamocrosiTeibHasi padoTa CTy/IeHTA:

Pemrenue 3anau
[ToaroroBuTh coobIIeHUE IO TeMe « M3 ucTopuu morapugmoB»

O3HaKOMJIEHHE C IOHATHEM KOpPHS N-i
CTENIEHU, CBOWCTBAMHU pAJUKAIOB U
MpaBUjIaMu CpaBHEHUS
KopHeil. dopmynupoBaHue
ONPEAEIICHUS KOPHSI U CBOMCTB KOPHEW.
Briunciienne u CcpaBHEHHE KOPHEH.
[IpeobpazoBanue YHCIIOBBIX "
OYKBCHHBIX BBIPOKCHHUH, COJEPIKAIINX
panukanel. PemeHne mppannoHanbHBIX
YpaBHEHUM.

O3HakoMJIEHHE C MOHATHEM CTEIEHH C
JIEUCTBUTEIHLHBIM IIOKA3aTEIIEM.
3anucelBaHUE KOpPHSA N- CTENEHU B
BUJIC CTEIICHU C JPOOHBIM MOKa3aTelieM
U Hao00poT. DopMyIHpPOBaHHUE CBONCTB
cTerneHel. BpluucieHne CTeneHe ¢
panuoOHaIbHBIM [IOKa3aTeleM,
cpaBHeHue crteneHed. [IpeoOpa3zoBanue
YHUCIIOBBIX M OYKBEHHBIX BBIpAXKEHUH,
colepXaluxX  CTENEeHH,  MPUMEHSS
cBoiicTBa. PemieHne moKazaTeNbHBIX
ypaBHeHUM. HaxoxaeHue 3HayYeHUi
norapudma o MIPOU3BOIBHOMY
ocHoBanuto. Ilepexom oOT oOAHOrO
OCHOBaHMS K JIpyromy. Beruucienue u

CpaBHEHHUE J0rapu(MoB.
JlorapugmupoBanue "
MOTEHIIUPOBaHUE BBIPAXKCHH.
Beinonnenue npeoOpa3oBaHuit
BBIp@XCHHUH, TpUMeHeHue (Hopmyd,

CBSI3aHHBIX CO CBOWCTBaMH CTEIEHEH U
norapupmoB. Omnpenenenrue 00JIaCTH

JIOTTYCTUMBIX 3HAYECHUU
Jorapu(pMUIECKOTro BBIPAXKEHUS.
Pewienue norapuMuUIECcKux

ypaBHeHUHU. Mcnonp30BaHHE CBOWMCTB

OK 2.
OK 3.
OK 4.
OK'5S.
OK 6.




GyHKUMHA A7 CpaBHEHHs 3HAYCHHUH
creneHed u jorapudmoB. Pemenue
MOKa3aTeIbHBIX M  JIOTapHU(PMUUECKHX
YPaBHEHUN u HEPABCHCTB 1o
U3BECTHBIM aJITOPUTMAaM.

[loctpoeHue rpaMKoB CTENEHHBIX H
J0rapupMUIECKUX QyHKIMN

Tema 3. [Ipsimbie
Y TJIOCKOCTH B
MIPOCTPAHCTBE

Conep:kaHue y4e0OHOIr0o MmaTepuaja 6
B3aumHoe pacnonoxeHue JByX TMpSAMBIX B IPOCTPAHCTBE.
[TapamnenpHOoCT, mpsAMOM W MIockocTu. [lapamiensHOCTH
I0cKOCTeN. [lepreHIuKyapHOCTh NPSAMON U IIIOCKOCTH.
[lepienaukynsp M HakKJIOHHAasd. YIroJ MeEXAy UIpsAMOA U
IUIOCKOCTBIO. JIBYrpaHHbBIA YroJl. YTroda MeXAy IJIOCKOCTAMMU.
[lepneHquKyIsIpHOCTh  ABYX  IUIOCKOCTEW. ['eomeTpuueckue
npeoOpa3oBaHUsi  MPOCTPAHCTBA:  MAPAUICIBHBIA  MEPEHOC,
CUMMETpUS

OTHOCHUTEIIBHO  IUIOCKOCTH. [lapamienpHOe INPOEKTHpPOBAHUE.
N3006paxkeHne npocTpaHCTBEHHBIX QUTYP

IIpakTuyeckue 3aHATHS 14
[TapanienbHOCTh IPSAMOMl U TJIOCKOCTH.

B3aumHoe pacnosio)keHHe ~— MpSMBIX B IPOCTPAHCTBE, Yrol
MEXy NMPSIMBIMU.

[lepnieHiuKynsip U HAKJIOHHAS.

Pemenne 3agad Ha TNpUMEHEHME IO TEOPEMBI O TpeX
NepIEeHIUKYIIIpax

CamocrosiTe1bHasi padoTa CTyJACHTA

Pemrenue 3agau 8

IlogroroBka COO6I_I_ICHI/I$I I10 TEME « FGOMCTpI/I}I EBknupga»

dopmyaupoBKa u IIPUBE/ICHUE
JI0Ka3aTelIbCTB IIPU3HAKOB B3aUMHOTO
pacIoNOXKEHUS MPSAMBIX U IUIOCKOCTEM.
PacnosnaBanne Ha  d4eprexkax U
MOJIEISIX pa3IMYHBIX ClIy4aeB
B3aMMHOI'O DPAcCIOJIOXKEHHUSI MNPSMBIX U
IUIOCKOCTEM, apryMEHTHPOBAHHUE CBOMX
CYKJICHHH. DopMyIHpOBaHUE
ONpEeCIICHUH, IPU3HAKOB U CBOMCTB
NapajuleJbHBIX W TEPHEHAUKYIISPHBIX
IUIOCKOCTEH, BYTPaHHBIX W JIMHEHHBIX
YIJI0B. BhINOIHEHNE OCTPOEHUS YIJIOB
MEXIY IPSIMBIMU, psIMOU u
IIJIOCKOCTBIO, MEXKJY IUIOCKOCTSIMH IO
ONMCAaHUIO W PACIIO3HABaHWE HX Ha
MOJETISX.

[IpuMeHeHHEe MNPU3HAKOB U CBOWCTB
pacIoNOXKEHUS MPSMBIX U IUIOCKOCTEU
npu pemeHun 3agad.lzobpaxenue Ha
pUCYHKax M KOHCTPYMPOBAaHUE Ha

MOJIETISIX MEPIEeHIUKYIISIPOB U
HAaKJIOHHBIX K IUIOCKOCTH, NPSIMBIX,
MapajuIeIbHbIX

IIJIOCKOCTEM, YIJIOB MEXKIy MpsMON U
IJIOCKOCTBIO u 000CHOBaHUE
IIOCTPOEHHSI.

Pemenne 3amau  Ha  BBIUMCIICHHE
TFE€OMETPUUYECKUX BEJIMYHH.

OmnuceiBaHue PacCTOsAHNA OT TOYKH O

OK 2.
OK 3.
OK 4.
OK' 5.
OK 6.
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IJIOCKOCTH, OT IMPSIMOM /10 IJIOCKOCTH,
MEXIY IUIOCKOCTSIMH, MEXTY
CKPELIMBAOIIUMHUCS MTPSIMBIMH,

MEXIy INPOU3BOIBHBIMU (UrypamMu B
npocrpancTee. POpMyIMpOBAHHE U
JIOKa3bIBAaHUE OCHOBHBIX TEOPEM O
paccTosiHUAX(TEOpEM  CyLIECTBOBAHMUS,
cBoiicTBa).M300paskeHne Ha uepTexax
U MOJIETISIX PACCTOSHUSA U 000CHOBaHME
cBOMX cyxaeHuil. Ompenenenue u
BBIYHUCIICHHUE paccTostHuH B
npoctpanctse. [lpumenenne hopmyn u
TEOpeM IIJIAaHUMETPUU JJIs  pPEeLIeHus
3ama4. (O3HaKOMIIEHHE C IOHSITHEM
[apajjieIbHOTO MPOEKTUPOBAHUS U €ro
CaoiictBamu. Ilpumenenue Teopun ans

000CHOBaAHMST MOCTPOEHUH H
BBIYHCIICHUH.

ApPryMEHTHPOBAHUE CBOUX CYKJIECHHI O
B3aMHOM pacIooKeHun

IMPOCTPAHCTBCHHBIX q)Hpr

Tema 4.
KomOunaropuka

Coaep:xanue yueOHOro MaTepuaJia

OcHOBHbIE MOHATUS KOMOWHATOPUKU. 3aaud Ha IMOJACYET YHclia
pa3MelleHH, MepecTaHOBOK, codeTaHuil. Pemenue 3amau Ha
nepedop BapuantoB. ®opmyna 6uHoma HeroToHa.

CBoiicTBa OMHOMHMHAJBHBIX  KOA(PPHUIUEHTOB. TpeyroiabHHUK
[Tackans (Jlexuwmsi-nuanor).

IIpakTHYecKHe 3aHATHS

Ucropus pazButus xkomObuHatopuku. [IpaBuiia KOMOWHATOPHKH.
Pemenrie kOMOMHATOPHBIX 3a/1a4

Pa3zmemienusi, coueranuss u nepectaHoBKM. buHom HproToHa 1
TpeyronbHukK [Tackans (KomnokBuym)

CamocTosiTeibHasi paboTa CTyJAeHTa

Pemenue 3agau

I/I3yquI/Ie ImpaBujia KOM6I/IHaTOpI/IKI/I u

MIPUMEHEHNE npu pelieHun
KOMOMHATOpHBIX  3ajad.  Pemenue
KOMOMHATOPHBIX  3aJjad  METO/0M

nepebopa U MO MPABWIY YMHOXKCHHUSI.

O3HaKoMJIEHHE C HOHATUSIMU
KOMOWHATOPHKHU: pa3MeIIeHHUSIMH,
COUETAHMSIMH,  TIEPECTAHOBKAMU U

dhopmynaMu sl ©X BBIYUCICHUSI.
OObscHeHHe U TpuUMeHeHue GopMyn
JUTSL BBIUMCTIEHUS Pa3MEILEHUN,
MEPEeCTaHOBOK U  COYETaHUH  MpHU
pemenun  3amad. O3HaKOMIIGHHE C
ouHomMoM HprOTOHA M TpPEyroJIbHUKOM
[Tackanma. Pemenune  mpakTHYECKHX
3aJa4 C MCIOJb30BAHUEM IOHATHH H
MpaBUJl KOMOWHATOPHUKHU

OK 2.
OK 3.
OK 4.
OK 5.
OK 6.
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Tema 5. Coaeprxanue yueOHOIro MaTepuaJa 6 O3HakOMJIEHHE C IOHSATHEM BEKTODA. OK 2.
Koopaunats! n [IpsimoyronbHas (mexapToBa) cucTeMa KOOpAWHAT B N3y4enne JEKapTOBOI CHUCTEMBI OK 3.
BEKTOPBI npocrpanctBe. Dopmysia pacCcTOSHUS MEXKIYy ABYMs TOUYKaMHU. KOOpAUHAT B IIPOCTPAHCTBE, OK 4.
VYpaBHeHus cdepsl, IIOCTPOECHUE o 3aIaHHBIM OK 5.
Bekropsl. Moayne BekTopa. PaBeHcTtBo BekTopoB. ClioxeHue KOOpJIMHATaAM TOYEK U IIJIOCKOCTEW, OK 6.
BEKTOPOB. YMHOKEHHME BEKTOpa Ha uuncio. Pasnoxenue Bekropa HaXO0XXJICHHUE KOOpAHUHAT TOYEK.
[0 HaIpaBICHUAM. YTIOJd MeXAy IByMs Bekropamu. lIpoekius HaxoxxzneHue ypaBHEHUH OKpPY>KHOCTH,
BeKkTOpa Ha ocb. KoopnuHatel BekTopa. CKalsipHOE TPOU3BEICHUE chepsl, IUIOCKOCTH. Brruucnenue
BEKTOPOB. pacCTOSTHUN MEXAY TOUKaAMHU.
Hcnonb3oBanue KOOpAMHAT W BEKTOPOB IIPU  PELICHUU N3y4enne CBOMCTB BEKTOPHBIX
MaTEeMAaTUYECKUX U IPUKJIAAHBIX 3a4a4. BEJIMYHH, HpaBUIl pasiioxKeHus
IlpakTHYecKkue 3aHATHA 10 BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
[Ipu3Hakyu B3aMMHOIO pAaCIOJOKEHUS TMPSIMBIX. YTOJI MEXIY paBUAJI HAXOXKIACHUA KOOPpAH-
npsAMbIMU. B3anMHOE pacnoyio)KeHUE NPSAMBIX U IUIOCKOCTEM. HaT BEKTOpa B IPOCTPAHCTBE, IIPaBHUII
[TepieHAMKYSIp U HAKJIOHHAS K MUIOCKOCTH. YTOJ MEXKIY MPSIMOM ACHCTBUH C BCKTOPaMH, 3aJaHHBIMU
U IJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACIOIOKEHUHU IPAMOU H KoopauHaTamu.llpuMeHeHne  Teopuu
miockoctd. Teopema o Tpex mnepnenukyisapax. IlpusHaku wu NpU PCIICHWM 3a/a4 Ha JCHCTBHA C
CBOMCTBAa MAapaJuleJIbHbIX W MEPIEeHIUKYISPHBIX IUIOCKOCTEH. BCKTOpaMHu.
PaccTosiHue OT TOYKM 1O IUIOCKOCTH, OT MPSAMOW 10 TJIOCKOCTH, W3yyeHne CKalXsgpHOrO MPOU3BEICHHS
pacCTosiHuE MEXKAY HNIOCKOCTIMH, MEXKIY CKpCIIWBarOIIMMUCS BCKTOPOB, BEKTOPHOI'O  YPaBHCHUSA
MPSIMBIMU, MEXy TPOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE. OpsAMOW W TUIOCKOCTH. [IpumeHeHue
[TapajienpHOE MPOCKTUPOBAHUE M €r0 CBOWCTBA. BEKTOpBL. TeOpuKM TIpM  pCIICHWM  3ajad  Ha
HevictBus ¢ BekTopamu. JlexkapTroBa cucTemMa KOOpAMHAT B ACHCTBUS C BEKTOPAMH, KOOPIMHATHBIN
IIPOCTPAHCTBE. METOJ,  IPUMEHEHUEBEKTOPOB I
VYpaBHeHHE OKPYXKHOCTH, Cepbl, MI0CKOCTH. PaccTosiHue Mexay BBIYHCJICHUA BCJIMYHMH yTrioB u
TOYKaMHU. JIeWCTBUSA C BEKTOPAMH, 3aJaHHBIMA KOOpPIMHATAMH. PacCTOSHHUIA. OsznakomiieHue Y
CkansipHOE€ TpOU3BENEHHE BEKTOpOB. BekTopHoe ypaBHEHUHE N0Ka3aTCIbCTBAMU TCOpEM
IpsAMOM M IJIOCKOCTH.  Mcmosb30oBaHuME  BEKTOPOB  IIpU CTEPEOMETPUHA 0 B3aMMHOM
JIOKa3aTeIbCTBE TEOPEM pacmonoXEeHNU MPSMBIX U IUIOCKOCTEN
CTEPEOMETPHUH. C HCIIOJIb30BAaHUEM BEKTOPOB
CamocTosiTeibHAas padoTa CTYJAeHTA 8
Pemenue 3amau
Tema 6. OcuoBbl | Coep:kaHue Y4eOHOT0 MaTepuaia 4 Nzyuenue paaraHHOTO MeToaa OK 2.
TPUTOHOMETPHUU Pagnannas wmepa yrnma. BpamarensHoe nBuxkenue. Cunyc, HM3MEPEHUS YITIOB BpallleHUs HUX CBA3U OK 3.
KOCHUHYC, TAHT€HC M KOTaHreHc uuciia. GopMyssl NMpUBEICHUS. c rpagycHou wmepou. WM3obpaxkeHnue OK 4.
@opmynel  cnoxkenusi.  Popmynsl  yaBoenus. IIpeoOpasoBanue YIJIOB BpAIllCHUS HA OK 5.
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CYMMBl TPUTOHOMETPUYECKMX (YHKUMH B MPOU3BEACHHE U OKPYKHOCTH, COOTHECEHHE BEIUYUHBI OK 6.
IIPOU3BENCHUSA B CYMMY yria c ero PacIoI0KEHUEM.
IIpakTuyeckue 3aHATHS 10 DopMynMpoBaHHE OonpeAcIeHUI
OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXKIECTBA,  (OPMYIIbI TPUTOHOMETPUUYECKUX (YHKLUI
CIIOKEHU, yIIBOEHUS, npeodpa3oBaHue CYMMBI JUIsL yTJI0B IOBOPOTAa M OCTPBIX YIJIOB
TPUTOHOMETPUYECKHUX GbyHKIMN B MIPOU3BEICHNE, IPSMOYTOJIBHOTO  TPEYroJbHHUKA U
npeoOpa3oBaHue MPOU3BEICHHUS TPUTOHOMETPHUECKUX (PYHKIUI B 00BsCHEHUE ux B3alMOCBS3H.
cymmy (Mo3sroBoii mrypm) [Ipumenenue OCHOBHBIX
HroroBast KoHTposibHAs paboTa 3a | cemecTp TPUTOHOMCTPUHYCCKUX  TOXKIACCTB  IJIA
CamocrosTenbHasdg padora CTyAeHTA 11 BBIYHMCIICHUS 3HAYCHUI
Pemenue 3a1au TPUTOHOMETPUUYECKUX  (QYHKUUH 1O
[Toaroroska pedepara. OHON H3 HUX. M3yuyeHue OCHOBHBIX
[TonroroBka Kk UTOrOBOM KOHTPOJIBHOU paboTe ¢opmyn  Tpuronomerpuu:  GopmyIbI
CIIOKEHMSI,
YIBOEHHUS, NpeoOpa3oBaHUS CYMMBbI
TPUTOHOMETPUUECKUX  (QYHKUUH B
IIPOU3BEIECHUE U IPOU3BEIEHUSA B
CYMMY U IPUMEHEHUE IIPU BBIYUCICHUN
3HAYEHUs TPUTOHOMETPHUUECKOTO
BBIDOKEHUS M YOPOUIEHHS]  €ro.
O3zHakoMIiIeHHE co CBOMCTBaMH
CUMMETPUHU TOUYEK HA €IMHUYHOU
OKPY’)KHOCTH W NpPUMEHEHHE HUX I
BbIBOJIa (DOPMYJI IPUBEACHHUS
2 cemecTp
[Iponomxenue Coaep:xanue yueOHOro MaTepuaJia 4 Pewenue o dbopmynam u OK 2.
Tema 6. OcHoBbl | [IpocTelitue TpUroHOMEeTpHYeCKHe YypaBHeHus. [Ipocreiiiue TPUTOHOMETPUUECKOMY Kpyry OK 3.
TPUTOHOMETPUHM | TPUTOHOMETPUYECKHE HEPABEHCTBA. MIPOCTENIINX TPUTOHOMETPUUYECKUX OK 4.
OOpaTHple ~ TPUTOHOMETPUYECKHE GbyHKIIH. ApKcunyc, ypaBHeHud.  Ilpumenenme  oOmux OK'sS.
apKKOCUHYC, apKTaHreHc (JIekuus-Bu3yaau3aims). METOJI0B pelieHus ypaBHEHUI OK 6.
IIpakTnyeckue 3aHATHS 4 (mpuBeneHME K JMHEUHOMY,
[Ipocrelinre TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA. KBaJpaTHOMY, MCTOJ pa3JIOXKCHHA Ha
ObpaTHble TPUTOHOMETPUYECKHUE byHKIUU: apKCUHYC, MHOYKHTENHN, 3aMEHBI IIEPEMEHHON) IIpH
ApPKKOCHHYC, ApKTaHI'€HC pelieHun TPUTOHOMETPUUYECKUX
CamocTosiTeJibHAsI padoTa CTy/IeHTa 4 yPaBHEHUI.

Penrenue 3amau

YMeHune oTMeyaTb Ha Kpyre pPELICHHs
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MPOCTEHTIIIX TPUTOHOMETPUUYECKUX
HepaBeHCTB O3HAKOMIICHUE C MTOHITHEM
00paTHBIX TPUTOHOMETPUUYECKUX
byHKIMA.

N3yuenne omnpeneneHull apKCHHYCA,
apKKOCHHYCa, apKTaHIeHca  Yucia,
(dhopMynMpoBaHHe MX, H300paKEHUE HA
€IUHUYHOU OKPYKHOCTH, IPUMEHECHHE
IIpU PELICHUU YpPaBHEHU

Tema 7.
OyHKIUYU U
rpaduku

Coaep:xxanue yueOHOIro MaTepuaJia

Oyukuuu (Jlekuus-guanor). O6macte OnpeneaceHuss 1 MHOXECTBO
3HaueHul; rpaduk QyHKIHUHU, MOCTpOeHHE TrpadukoB (GYHKIIHIM,
3aJJaHHBIX Pa3NIUYHBIMH  criocobamu. CBoiicTBa  (pyHKIUH.
MOHOTOHHOCTb, ~ YE€THOCTb, =~ HEYETHOCTb,  OIPAaHUYEHHOCTb,
NEPUOUYHOCTh. [IpOoMexXyTKH BoO3pacTaHusi ©  yObIBaHHA,
HauOoJspllee M HAUMEHbLIEEe 3HAUeHMs, TOYKH 3KCTPEMyMa.
I'padpuueckass unTepnperanus. [Ipumepsl  (QyHKIIMOHAIBHBIX
3aBUCUMOCTEl B pealbHBIX  Ipoleccax UM SBJICHUSX.
Apudmernueckue onepanuu HaJl QyHKIUSIMU.

Crnoxnas ¢ynkuus (kommnosuuus). IIpeoOGpazoBaHust rpapukos
(ITpobnemnast nexuwmsi). [lapamienbHbI TEPEHOC, CHUMMETPHS
OTHOCUTEJIBHO OCeH KOOpJMHAT M CHUMMETPHUS OTHOCHTEIBHO
Hayajga KOOPJMHAT, CUMMETPHUS OTHOCHUTEIBHO MpPSIMOH Y = X,
pacTshKeHHE U CKaThe BAOJIb Ocel KOOpIUHAT

HpaKaneCKue 3aHATHSA

IIpumepsl 3aBUCUMOCTEN MEXAY IEPEMEHHBIMU B pEaJbHbBIX
mporeccax w3 cMexkHbIX  guciuiuimH  (KosutokBuym).
Onpenenenue Qynkuuil. IlocTpoeHne wu uTeHue rpaduKoB
¢yukiuii.  HccnenoBanune ¢yHkuuu. CBolicTBa  JMHEHHOM,
KBaJpaTUYHOM,  KYCOYHO-TMHEHHOH W  JpOOHO-THMHEHHOU
¢byukuii. HenpepriBable u nepuonnyeckue pynkuuu. CpoiicTBa
U rpaduKu CUHYCa, KOCUHYCA, TAHTeHCa U KoTaHreHca. OOpaTHbIe
¢yakmuun u  ux rpapuku. OOpaTHblE TPUTOHOMETPUUYECKHE
GyHKIMU. [TpeoOpa3zoBanus rpaduka GbyHKIMU.
lMapmonnueckuexonebanus. [Ipukinanapie 3a1aun.

O3HakoMJIeHHE C TOHATHEM Tpaduka,
olpesiesieHue MPUHAIIEHKHOCTH TOUYKU
rpaduxy ¢ynknuu. OnpeneneHue IO
dbopMyiile TpoCTeHIIel 3aBUCHMOCTH,
Bujga ee rpaduka. Beipaxkenue 10
dbopMylle OTHOW TIEpEeMEHHOW depes
JIpyrHe. O3HakomieHue c
oTpesieIeHuEM ¢byHKIMH,
dbopmynupoBanue ero. Haxoxaenue
obrmacTu  ompeAeNeHuss W 00JyacTu
3HaueHud ¢(yHKkuuU. O3HAKOMIICHHE C
puMepaMu (yHKIIMOHATIBHBIX
3aBUCHMOCTEN B pEaJIbHBIX Ipolieccax
u3 CMEXHBIX JTUCIUIUINH.
O3HakoMJIEHME C  JI0Ka3aTeJIbHBIMU
pacCyXI€HUAMH HEKOTOPHIX CBOWCTB
JUHEMHON W KBaJApaTU4HON (QYyHKIH,
IIPOBEJICHUE HCCIICIOBAHUS JIMHEHHOM,
KYCOYHO-JTUHEHHOH, IPOOHO-THHEWHON
U KBaJIpaTUYHON (YHKIUH, TOCTPOCHHE
ux rpadukoB. [loctpoenue u uTeHHe
rpa¢pukoB ¢ynkuuid. Hccnenoanue
¢byakuu. O3HaKOMJIEHHE C TOHATHEM
rapMOHHYECKHUX KosieOaHuin "
MpUMepaMu TapMOHUYECKUX KOJIeOaHU
JUI OTMMCaHUs MPOLECCOB B (U3UKE U

OK 2.
OK 3.
OK 4.
OK' 5.
OK 6.
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CamocrogaTeabHasa paﬁoTa CTYJACHTA

Pemenue 3agau

JIpyrux o0nacTax 3HaHusl.

O3HaKOMJICHHE C TIOHATHUEM Pa3phIBHOU
MEpUOJNYECKON byHkuuy,
(hopMynMpoBaHHE CBOWCTB TaHIeHCA U
KOTaHT'€HCa, TOCTPOCHHE UX TPapHUKOB.
[IpuMeHeHne CBOWCTB (YHKIUNA IS

CpaBHEHMUS 3HAYEHUI
TPUTOHOMETPUUECKUX byHKUIUH,
peleHus TPUTOHOMETPUYECKHUX
YpaBHEHUH.
Tema 8. | Conep:kaHue y4eOHOI0 MaTepuaja Onucanue u XapaKTepUCTHKA OK 2.
Mpuororpanauku | Bepmunbl, peOpa, rpanu MuororpanHuka. Ilpusma. Ilpsmas u pa3M4YHBIX BUIOB MHOTOIPAHHMKOB, OK 3.
U KpyTJIbIE Tella naknonnas npusMa. IlpasunpHas npusma. [lapamnenenunen. Ky6. IIEPEUYNCIICHNE  HUX  JJIEMEHTOB W OK 4.
I[Iupamupa. IlpaBunbHasg mnupamMuga. YcedyeHHas NUpamMuaa CBOWCTB. N3o6paxenune OK 5.
(Jlekums-nuanor).  Terpasap. Cummerpun B KyOe, B MHOTOI'PAaHHHUKOB U BBIIOJHEHUE OK 6.

napajienenurnese, B npusme u nupamujae. Ceyenus kyoa, mpu3mbl
u nupamuisl. llpeacraBieHne O NMpaBUIBHBIX MHOTOIPAaHHHKAX
(TeTpasape, kyOe, oKTa3ape, JoJeKa’rape U ukocasape). Llmmmuap
U KOHYC. YcedeHHbII KoHyc. OcHOBaHME, BBICOTAa, OOKOBas
MOBEPXHOCTh, OOpa3syromas, pa3BepTka. OceBble CeueHUs U
CeUeHMsI, TapalyieNIbHbIe OCHOBAHUIO.

Hlap u cdepa, ux ceuenus. KacatenmpHasi MIOCKOCTh K cdepe.
O6bem u ero wusmepenue. MuterpanpHas ¢opmyna oObema.
@®opmynel o0beMa KybOa, MNPsIMOYroJIbHOIO Mapajulesenunena,
npu3Msl, uuHapa (IIpobneMHuas nexmus).

®opmynel oObemMa NUpaMuibl U KOoHyca. DOpMylibl IIJIOLIATU
MOBEPXHOCTEH ImHApa U KoHyca. @opMmynel o0beMa mmmapa u
ionaau chepsl

IIpakTnyeckue 3aHATHS

[TocTpoenue n300pakeHNit MHOTOrpaHHUKOB (MO3ToBOM MTYPM)
Pemienue 3agad Ha BBIYMCIEHHUE IUIOWIAJCH TMOBEPXHOCTEN U
00BEMOB MHOTOTPAHHHUKOB. BhIUuncCieHHE TIIOMAneH U 00bEeMOB
TeJ BpaICHHUS

CamocrosiTe1bHasi paboTa CTYACHTA

Penrenue 3amay

IOCTPOEHHUST Ha  H300paXEHUsIX U
MOJIEIISAX MHOT'OIPAHHUKOB.
Bbluncnenue JIUMHEHHBIX 2JIEMEHTOB H
YTJIOB B IPOCTPAHCTBEHHBIX

KOHQUrypauusax, apryMeHTHpOBaHUE
CBOMX CYXKJIEHHHU. XapakTEpUCTHUKA H
U300paKeHHe CEYEHUs, BBIYHCIICHUE
momaaen nosepxHocren. Ilocrpoenne
OpOCTEHIINX CEeYeHUH KyOa, MpHU3MBI,
nupamuabel. [Ipumenenue ¢aktoB u

CBEJICHUH u3 IJIAHUMETPUH.
O3HakoMJIEHHE ¢ BUAAMH CUMMETPUN B
MIPOCTPAHCTBE, (dhopmynupoBaHue
OnpeAcIeHU I 51 CBOWCTB.
XapakTepucTuka  CHUMMETPHM  Tell
BpalieHus u MHOT'OTPaHHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPUM IpHU
pemiennn  3amad.  Mcnonws3zoBanue
MPHUOOPETEHHBIX 3HaHUHI TUIs
HCCIIEIOBAaHUSI U MOJEJIMPOBAHMUS
HECIIOKHBIX  3ajad. N3o0paxenune
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OCHOBHBIX MHOTOTPaHHUKOB u
BBIINOJIHEHHE PUCYHKOB

o ycioBusM 3anad. O3HaKOMIIEHUE C
BUJIAMH Ten BpallleHuUs,
(dhopMylIMpOoBaHHE WX ONPENCICHUN U
CBOWCTB. DOPMYJIMPOBAaHUE TEOPEM O
CEUYEHHMU  Iapa  IJIOCKOCTBIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.
XapakTepucTuka U H300pakeHue Tel
BpalllCHUs, WX Pa3BEpTKH, CEUCHHUS.
Pemenne 3agau  Ha  MOCTPOCHHE

CCUCHUH, BBIYMCJICHUE JUIMH,
pacCTOSHUM, YTJIOB, IJIOIIAACH.
[IpoBenenue JIOKa3aTeJIbHBIX
paccyxJ1eHUi

npu pemeHnn 3anad. [lpumeHenwue
CBOMCTB CHMMETPHUU IIpH PEIICHUU
3a/1a4 Ha TeJia BpallleHusl, KOMOUHAIINIO
tes.M1300pa’keHre OCHOBHBIX KPYTJIBIX
TEJI W BBIIOJHEHHWE pHUCYHKA TI0
yciaoBUIO0 3ajaud. PemieHue 3amad Ha
BBIUMCIICHUE TIJIOMIAJIEH TIOCKUX (QUTYp
C TNPUMEHEHHEM COOTBETCTBYIOLIMX
dbopmyn u (PakTOB W3 TUIAHUMETPHH.
W3yuenne TeopeM O  BBIYHMCICHUHU
00BEMOB  NPOCTPAHCTBEHHBIX  Tell,
pelieHre  3aja4  Ha  [PUMEHEHHE

bopmyn BBIYHMCIICHHS 00BEMOB.
N3ydyenne ¢opMyn A BBIYUCICHUS
Iontaaei MMOBEPXHOCTEN

MHOT'OTpaHHUKOB W TCJI  BpalllCHUA.
O3HaKOMIICHHE C METOJOM BBIYHMCIICHUA

TJIOIIAH MMOBEPXHOCTHU cepsl.
Pemenne 3amay  Ha  BBIYMCIICHHE
rIomaaen MMOBEPXHOCTHU

MIPOCTPAHCTBEHHBIX TEJ
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Tema 9. Hagana
MATEMATHYECKOT
0 aHaian3a

Coaep:xaHue yueOHOro MaTepuaJia

CriocoObl 3a/laHus U CBOICTBA YMCIOBBIX IOCIIENOBATEIbLHOCTEN
(JIexuus-pusyanuszanus).

CymmupoBaHue nocineaoBareiabHocTell. beckoneuno yObIBaroias
reoMerpuueckas mporpeccus u ee cymma. llonarue o
MPOU3BOIHON (YHKIIUM, €€ TEOMETPUUYECKHH U (HU3HMYECKUI
CMBICII. YpaBHEHHE KacaTelbHOM K rpaduky QyHKUIUH.
[Ipon3BoHBIE CYMMBI, pa3HOCTH,

Mpou3BeieHus, yacTHbIe. [I[pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuii. [Ipumenenne Npou3BOJHON K UCCIEAOBAHUIO (DYHKIIUH
u mnocrpoeHno TpadukoB (Jlekums-Buzyanuzanus). [Ipumepst
WCIIONBb30BAaHUSI TPOU3BOJAHOW JJIsi HAXOXKACHHUS HAWUITY4IIero
pelieHrs B NPUKIATHBIX 3anadax. Bropas mnpousBogHas, ee
reoMeTpuueckuii u Qusmdeckuit cmpici. HaxoxxneHue ckopoctu
JUISL TIpoIiecca, 3aJaHHOTO OPMYIIOH U TpadUKOM.

12

IlpakTH4yecKkue 3aHATHA

YucnoBas  MOCHENOBATEIBHOCTh,  CIIOCOOBI €€ 3aJaHws,
BBIYHCIICHUS YICHOB II0CJIE0BATENBHOCTH. IIpenen
MOCJIEZI0BATEIbHOCTU. beckoHeUHO yObIBaoIlas reoMeTpuuecKast
Iporpeccusi.

[Ipon3BogHass: MEXaHWYECKMM M  TIE€OMETPUYECKUMH  CMBICI
npousBoaHoi (KommokBuym). YpaBHeHue KacaTeqbHON B 00IeM
Buge. llpaBuna u ¢dopmynsl guddepeHunpoBanus, TadnIHIA
MIPOM3BO/IHBIX 3JeMeHTapHbIX (pyHkuuii. MccnenoBanue ¢pyHkunn
C ToMombl Tpou3BoAHOW. Haxokaenwe  HauOOIBINETO,
HaMEHBUIETO 3HAYEHUS M HKCTPEMAJIbHBIX 3HAYEHUH (YHKLIUU
(Mo3sroBoii mtypm).

CamocrosiTe1bHasi padoTa CTyACHTA

Penrenue 3amau

O3HaKOMJIEHHE C TOHATUEM YHCIOBOM
II0CJIEI0BATEIBHOCTH, cHoco0amMu  ee
3aJaHMs, BBIYHUCICHUSAMH €€ HYICHOB.
O3HaKOMJICHHE C BBIYUCIEHUEM CYMMBbI
OECKOHEYHOr0 YHMCIIOBOTO psAga Ha
npumepe BBIUUCIICHUS CYMMBI
0ECKOHEUHO yOBIBatOIIEH
reOMEeTPHUECKO nporpeccun. Pemenne
3aJad  Ha IpUMeHeHue  (HopMyJbl
CyMMbl ~ OECKOHEYHO  yObIBaroIEel
reoOMeTPHUECKON POTpecCu.
O3HakoMJIeHHE c HOHSITHEM
IPOU3BOJIHOM. Nzyuenue u
(bopMyIHpOBaHUE €€ MEXaHUYECKOTO U
Ie€OMETPUYECKOr0 CMBbICIA, H3yYCHHE
QITOPUTMA BBIYHUCICHUS TPOU3BOTHON
Ha IpUMepe BBIYMCIEHUS MIHOBEHHOMH
CKOPOCTH M YTJIOBOTO KO3((uImenrta
KacaTeJIbHOM.

CocraBieHne ypaBHEHHs KacaTelIbHOMN
B oO0meM BHAE. YCBOCHHE TMPaBUI
muddepeHrpoBaHus, TaOIUIIBI
POU3BOIHBIX 3JIEMEHTAPHBIX
byHKIMH, IIPUMEHEHNE JUTS
g depeHIMpOBaHUS

(GyHKUMH, COCTaBIEHHsS  YpaBHEHUS
KacareabHOU. M3ydeHue Teopem o0
CBSI3U CBONCTB byHKIIUN u
MPOU3BOMHOW,  (HOpPMYyITHpOBKA  WX.
[IpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON
ucclieoBaHus  (QYHKIUM, 33JaHHOU
dbopmymnoit.  YcTaHOBJIEHHE  CBSI3H
CBOMCTB (PYHKIIMM W TPOU3BOAHON IO
ux rpadukam. [Tpumenenue
MPOU3BOHON JUIsI pEIIeHUs 3ajad Ha
HaXO0XKJCHHE HauO0OJIbIIETO,
HAaMMEHBIIET0  3HA4YeHHWs W Ha
HaXO0XKJICHHE IKCTpEMyMa.

OK 2.
OK 3.
OK 4.
OK'5S.
OK 6.
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Tema 10. Coaeprxanue yueOHOro MaTepuaJa 10 O3HaKOMJIEHHE C MOHSTUEM HHTErpaia OK 2.
WNurerpain u ero [IpuMeHeHne onpeeIeHHOro NHTErpalia Juisl HaX0XKICHUS U 1nepBooOpa3Hoil. M3ydyeHue npasuiia OK 3.
[IPUMEHEHUE IJIOIIAAM KpuUBOJMHENHHON Tpanenuu. @Popmyna HeroroHa— BBIYUCIICHUS epBOOOPA3HOIMA u OK 4.
Jleitonuna. Ilpumepsl npUMEHEHUsT HHTErpasia B (QuU3MKe U teopembl Hptorona — JleiiOHuna. OK 5.
Ir€OMETPUH Pewenne 3a1a4 Ha CBA3b OK 6.
IIpakTnyeckne 3aHATHS 4 nepBOOOpa3HOM H €€ IPOU3BOJHOM,
WNuterpan u nepBooOpasnas. Teopema Herorona—IJleitOHuna. BBIUMCIIEHHE  TMepBOOOpasHOW s
[IpuMeHeHne mMHTErpaga K BBIYUCICHUIO (PU3MUYCCKUX BEIUYHH U nanHod ¢ynkuuu. Pemenuwe 3ama4 Ha
miouaned (Kosmoksuym). IIPUMEHEHUE WHTErpaja JUISL
CamMmocTosiTeJ IbHAN paﬁOTa CTY/J€eHTa 8 BBIYUCJICHUSA (1)I/I3I/I‘I€CKI/IX BCJIMUHMH U
Pemenne 3a1a4 Iomaien
[ToaroroBuTh cooOuieHne mo teme «3 MCTOpUM MHTETPaTLHOTO
VCYHCIICHUS»
Tema 11. Copep:kaHue y4eOHOT0 MaTepuaia 4 N3ydeHue Kiaccuueckoro onpeacieHus OK 2.
DneMEeHThI CoObITHE, BEpOSITHOCTh COOBITHS, CIIOXKEHHE U YMHOXKEHHUE BEPOSATHOCTH, CBOMCTB BEPOSITHOCTH, OK 3.
TEOPUHU BepositHocTer (IIpoGmemuas nexuust). [IpencraBieHue DaHHBIX TEOPEMBI O CYMME BEPOSTHOCTEH. OK 4.
BEPOATHOCTEW U | (Tabnmiibl, quarpammbl, rpadukn) (JIekiws quasor) PaccMoTpenue nmpuMepoB BBIUMCIIEHUS OK'5S.
MaTeMaTH4ecKoi | IpakTHyecKue 3aHATHS 4 BeposiTHOCcTeN. Pemienne 3amau  Ha OK 6.
CTAaTUCTHUKU Knaccnqecme onpeﬂeﬂeHHe BepOHTHOCTI/I, CBOﬁCTBa BBIUHUCJICHHUC BCpOHTHOCTefI CO6BITPII>1.
BEPOSITHOCTEM, TeOpeMa O CyMME BEpOSTHOCTEW. Brrumcnenue OzHakoMiieHHE € MPEJCTaBICHUEM
BeposTHOocTe. [lpukmagnple 3amaun  (Mo3roBod  MITYypM). YHCIIOBBIX MaHHBIX u ux
HpeI[CTaBJ'IeHI/Ie YHCJIOBBIX JIJAHHBIX. HpI/IKJ'IaI[HBIe 3aJa4uu XapaKTCPUCTUKAMMU.
CamocrosiTe1bHasi padoTa CTyJACHTA 8 Pemenne npakTHYecKMX 3a1ad  Ha
Pemenue 3a1ay. 00paboTKy YHCIIOBBIX JTAHHBIX,
IToaroroska npeseHranuu o reMe «M3 ucTropun BO3ZHUKHOBEHUS BBEIMUCJICHHC HX XapaKTCPUCTHK
TEOPUH BEPOSATHOCTEN)
Tema 12. Coaeprxkanue yueOHOIro MaTepuaJa 12 O3zHakoMJIeHHE c IPOCTENIINMHU OK 2.
YpaBHeHus u VYpaBHeHuss  u CHCTEMBI YpaBHEHUH. PammonanbHeIe, CBEJICHUSIMH O KOPHSX alre0pandecKux OK 3.
HEPaBEHCTBA UppalMOHANIbHBIE, II0KA3aTEIbHbIE W  TPUTOHOMETPUYECKHE YPaBHEHUH, TMOHATUSMHU HCCIEIOBAHUS OK 4.
ypaBHEHHUs U cucTembl (Jlekuusi-nuanor). YpPaBHEHUH W CHCTEM YpaBHEHUM. OK'sS.
PaBHOCHIIBHOCTH YypaBHEHUI, HEPABEHCTB, CUCTEM. HN3ydyeHue TEOpUM  paBHOCUIIBHOCTH OK 6.
OcHOBHbIE TpUEMBbl UX pelieHHs (pa3ioKeHHe Ha MHOXKHUTEIH, ypaBHEHUH U  ee  MPUMEHEHHS.
BBEJICHHE HOBBIX HEHM3BECTHBIX, IOACTAHOBKA, TIpaduuecKuit IToBTOpEeHUE 3aMucu pereHus
METON). CTaHJIApPTHBIX  ypaBHEHUH, MPHUEMOB
HepaBencrBa. PanyoHanbHble, HppallMOHAIBHBIE, 10KA3aTEIbHbIE npeoOpa3oBaHusi  ypaBHEHHH s
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U mpucoHomempudeckue HCPABCHCTBA. OcHoBHBIC MNpUEMbI HX

CBEJICHUS K CTAaHJAPTHOMY YPABHEHHIO.

pemenus (IpoGnemHas nexus). Pemenue paIrMoOHAIbHBIX,
Hcnonp3oBanue CBOWCTB W rpaduKoB (YHKIMHA TNPH PELICHUU HppallMOHANILHBIX, IMOKA3aTeNbHBIX H
ypaBHEHHI M HepaBeHCTB. MeTron unrepBanoB. M300paxeHue Ha TPUTOHOMETPUYECKUX YpaBHEHUN W
KOOPJAMHATHOM IUIOCKOCTM MHOYKECTBA PELICHHUM YypaBHEHUU U cucrem. Hcnosib30BaHME CBOMCTB U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHUCTEM. rpadpukoB GYHKIUH A7 pelIeHUs
[IpumeHeHne  MaTeMaTUYECKHX  METOAOB  JUIA  pEIICHUs ypaBHeHHi. [loBTOpeHHME OCHOBHBIX
COZIepKATENbHBIX 3a/la4 M3 pa3IMYHbIX o0jacTeil HayKu | MPUEMOB pEUICHUsI cucTeM. Pemenue
npakTuku (Jlekuus-pusyanuzanus). ypaBHEHUH C TPUMEHEHHEM BCeX
WuTepnperanus pe3ynbraTa, yueT peaJbHbIX OTPaHUYCHUN. prueMoB (pa3IoXKeHHUs
IIpakTuyeckne 3aHATHSA 6 HA MHOXMWTEIH, BBEJIEHUS HOBBIX
Kopuu ypaBHeHuii. PaBHOCUIIBHOCTD YpaBHEHUH. HEU3BECTHBIX, II0JICTAHOBKH,
ITpeoGpazoBanue ypaBHeHUH. OCHOBHBIE IIPUEMBI PEIICHUS rpapuyeckoro  Mmeroza). Pemenue
ypaBHeHui. Pemenue cucrem ypaBuenuii (Kommoksuym). CUCTEM YypaBHCHUH C MPUMCHCHHEM
Hcnonp3oBanue CBOUCTB U rpaukoB GyHKIUI IS peIIeHUs Pa3IMUYHBIX CIIOCOOOB.
ypaBHEHUI U HEPABEHCTB. O3HakoMJIeHHE C OOLIMMH BOIPOCAMHU
JuddeperurpoBanHbIii 3a4eT pellieHus] HEPaBEHCTB U HCIIOIb30BaHHE
CamocrosiTesibHAsi padoTa CTyAeHTa 8 CBOMCTB M rpaQuKkoB QYHKIMH IpH
Permenue 3amau peleHuu HEPaBEHCTB. Pemmenue
HOHFOTOBK&KSKSaMeHy HCPaBCHCTB U CHCTEM HCPABCHCTB C
NPUMEHEHHUEM Pa3JIMYHBIX CIIOCOOOB.
[Mpumenenue MaTeMaTHYECKUX
METO/10B IS pelieHus
COJZIepKATENbHBIX 3a7ad U3 Pa3IUYHbIX
obOnacteii  HayKh U TMPAKTUKH.
WuTepnperupoBanne pe3ysnbTaToOB  C
Y4ETOM peaIbHBIX OTpaHUYCHUN
Hroro | 285
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. [lepeyeHb NpuUMepPHBIX TeM pedepaToB

HenpepeiBHbIe 1po0H.

HpI/IMeHeHI/Ie CJIOKHBIX IIPOLCHTOB B O KOHOMHNYECKUX pacycTax.

[TapannenpHOE NPOEKTUPOBAHUE.
CpenHue 3HaYeHHS U UX IPUMEHEHUE B CTATUCTHKE.

BekropHoe 3a1aHue NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

CrnokeHre rapMOHUYECKUX KOJICOaHUM.
I'padmueckoe pemeHne ypaBHEHUN 1 HEPABEHCTB.
[IpaBuibHbBIE U MONTYIPAaBUIbHBIE MHOTOI'PAaHHUKHU.
Konnueckue ceueHust 1 UX TPUMEHEHUE B TEXHUKE.

H
POO®ONOOTAWNE

[

CxeMbl TOBTOPHBIX UCTIbITAaHUN bepHyiu.

-
o

[Tonstue nuddepeHimana u ero NPUIOKEHHUS.

HccnenoBanue ypaBHEeHH U HEPABEHCTB C APaMETPOM.

3. YCJIOBUS PEAJIU3ALIMU OBLIEOBPA3OBATEJILHOM YYEBHOM
JUCHUILIAHBI

3.1. TpeGoBaHus K MaTepUATBLHO-TEXHUYECKOMY 00ecrieyeHHI0

Peanuzanus obmeodpazoBarenbHoi yueonon aucuummiuael OY JII1.01 Marematuka tpeOyer

HaIW4Ms KaOMHETa MATEMATUKU U CTATUCTHUKH.

[Tomemenue kaOuHera ynoBieTBopseT TpeboBaHUsIM CaHUTAPHO-MUIEMHOIOTHYECKUX
npasus 1 HopmatiBoB (Canllun 2.4.2 Ne 178-02).

HanmeHoBaHne 000py/10BaHHBIX yUeOHBIX

No o N [Tepedyensr MaTepuaIbLHOTO OCHAIICHUS, 000Dy IOBaHUS
AyTUTOPHH JUTA TPAKTHUEOCKUX 3aHATHIA,
n/n . Y TEXHUYECKUX CPEACTB O0yUEHHUSI
J1a00PaTOpUii, MACTEPCKIX
1. Kabunetr MaTeMaTHKH U CTATUCTUKH Mamepuanvnoe  ocHawjeHue,  KOMHblOMEpHOe U

uHmepaxkmugrHoe 060pyoosanue:

- KommbroTep - 1

-MOV -1

- IIpoexrop - 1

- UaTepaktuBHas mocka - 1

- [apte1-20 (1 MecTHBIE)

- Cron yuutens-1

- Komnsrotep -1

- [lpunTep-1

- HIkad Gombioii -1

- lllkad co crexmom -2

- Cremnaxu-2

- Crynbs-20

- Cryn yuutens - 1

- Tymba -1

- XKamtoszm -2

- MarautHo-MapKepHas JIocka -3

- HuBan -1

- Jlocka miis oObsBIIeHU-1

Pabodee mecto mpemnogaBareis CHAOXKEHO BBIXOIOM B

KOpIIOpaTHBHYI0O ceTb M VIHTepHeT, umeercs

KOHTEHTHasl (pHIbTpaLIHSL.

IIpoepammnoe obecneuenue

- Eclipse java luna SR1 win32

- 7-Zip

- 1C: IIpeanpustre. KOMITIEKT A1 BHICIITUX U CPEITHUX
y4eOHbIx 3aBenenuii (1C — 8985755)
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- Mozilla Firefox

- Adobe Flash Player ActiveX

- Adobe Flash Player Plugin

- Adobe Reader

- ESET Endpoint Antivirus

- Microsoft™ Windows® 7 (DreamSpark Premium
Electronic Software Delivery id700549166)

- Windows® Internet Explorer® 11 (DreamSpark
Premium Electronic Software Delivery id700549166)

- Microsoft™ Office®

- Kommonentsr Windows Live

- Xampp

- IrfanView

-Java 7

- Google Chrome

- «["apaHT a3po»

- Koncynerantllnroc
2. | bubnuoreka Komnviomepnoe u unmepaxmuenoe obopyoosanue:
YuraneHeId 3a51 APM Gubnuorekapeii - 7, APM nns umratenei - 3,

npuHTEp - 2,cKanep - 1

Mamepuanvroe ocnawenue:

Cremnax - 97, xadenpa - 3,BRICTABOYHBIN CTEIIAXK - 7,
KaTajoxHbId mKkad - 4, paboume CTONBI, CTYIBS.
KaranoxxHas cucrema OuOIMOTEKHM - A1 OOy4YeHUS
CTYACHTOB YMEHHMIO MOJb30BaTbCAd CHUCTEMOH IIOMCKa
auTeparypsl (KapTouHas W 3neKkTpoHHas1) KommuectBo
MocagouHBIX MecT: 102

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

IlepeyeHb OCHOBHOM M JONOJHUTEIbHON y4eOHOM JIMTEPATYPbl, HEOOXOAUMOM 1JIs1 OCBOCHHS
0o01eodpa3zoBaTeIbHOM Y4eOHOM U CHUIITTHHBI

OcnosHnas tumepamypa:

1. baBpun, .M. Marematnka: y4eOHuK U mpaktukym mis CIIO / U. U. baBpun. — 2-e u3f.,
nepepab. um gomn. — M.: HOpaiir, 2017. — 616 c. —Pexum pocryna : https://biblio-
online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFADIE

2. lopodeena, A. B. Marematuka: yueOnuk ans CIIO / A. B. lopodeeBa. — 3-e uzn., nepepad. u
non. — M.: IOpaiit, 2017. — 400 c.— Pexum mocryma: www.biblio-online.ru/book/B646843F-
0131-41C8-AEB6-B4A4C37EDI1E97F.

3. MaremaTtuka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHaln3a, reoMeTpus. AnreOpa W Havaia
MaTeMaTHueckoro ananusa. 10-11 kmaccel: yue6. st obmeoOpa3oBaT. opranu3anuii; 0a30BbIA U
yrayon. yposam / ILIL.A.Amumos,}JO.M.Komsirua,M.B. TkauéBa m ap. - 3-e u3g. - M.
IIpoceemenue, 2017. - 463 c. : un.

4. Marematuka: anrebpa M Hayaja MaTeMaTHYeCKOro aHaiuza, reomerpus. ['eomerpus. 10-11
knaccel [Tekcr] : y4eO.mis obOmeoOpa3zoBaT.opraHu3anuii, 0a30BbIA U YIIIYONEHHBIM YpPOBHU /
JI.C.Aranacsu, B.®. Byry30B u 1p. - 3-¢ u3z. - M. : [IpocBemenue, 2016. - 255c. : n.

5. IMaBmoyenko, FO.B. Maremaruka : yueOnuk u npaktukym s CI1O / FO.B. ITaemtouenko, H. 1.
Xaccan; oa oomr. pea. FO.B. IaBmtouenko. — 4-e uza., nepepad. u qon. — M.: FOpaiir, 2017. —
238 c¢— Pexumm gpocryma :  www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-
6A8208474676.



http://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-B4C37ED1E97F
http://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-B4C37ED1E97F
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
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Jlononnumenvnasn numepamypa:

1. boromonos, H.B. Marematuka: yue6nux amst CI1O / H.B. Boromonos, I1.1. Camoiinenko. — 5-¢
u3a., nepepab. w gomn. — M.: HOpaiit, 2017. — 396 c.— Pexum pocryma : Www.biblio-
online.ru/book/773FABOF-0EF8-4626-945D-6A8208474676.

2. HopodeeBa, A.B. Maremaruka. COopHUK 3amad: y4deO.-mpakt. mocobue mua CIIO / A.B.
HopodeeBa. — 2-¢ m3n. — M.: FOpaiitr, 2017. — 176 c.— Pexum nocrtyma : https://biblio-
online.ru/viewer/F0561609-26 AD-401A-A2FA-7222FCECB71C

3. Kpemep, H.III. Martematuka [uist kKosutemkei: yaeonoe mocooue mis CI1O / H.III. Kpemep, O.T'.
KoncrantunoBa, M.H. ®puaman; nox pen. H. 1. Kpemepa. — 10-e u3n., nepepad. u qon. — M.:
IOpaiit, 2018. — 346 c.— Pexum npocryma: https://biblio-online.ru/viewer/D1C3E5CB-6347-
41C1-B161-94782774D897

4. Cenpix, L.FO. Maremaruka: yueObnuk u mnpaktukym g CIIO / U. 0. Cempix, 1O. b.
I'pebenmmukos, A. 1O. [lleBenes. — M.: IOpaiit, 2017. — 443 ¢.— Pexxum goctyna : https://biblio-
online.ru/viewer/CAB1548F-63AC-4C3F-8E82-C9B841E8F0AL

5. lllumaues, B.C. Marematuka: yueoHuk u npaktukym s CI1O / B. C. Hlunaues; nox pexn. A.H.
TuxonoBa. — 8-e u3n., mepepad. u mon. — M.: [Opaiit, 2017. — 447 c¢— Pexum nocryna:
www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-6 A8208474676.

Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHETY,
HEO0XOAUMBIX /I OCBOCHHMS Y4eOHOM JUCIHUIIJIMHBI

Jnst BBIIONIHEHUS 3aJaHUi, MPEAYCMOTPEHHBIX paboueld MNporpaMMo HUCIHOJIB3YIOTCS

pexoMeHtoBaHHbIe HTEpHEeT-caiiThl, OBC.
DJIeKTPOHHbIEe 00pa30BaTe/IbHbIE PecypChl

1. DBC «IOpaiit»: https://biblio-online.ru/
2. NudopmaiimoHHbIi HCTOpUYECKH pecypc // [DnekTponnsiid pecypc]: http://www.histrf.ru/.
3. TlopTan BceMHpHO# U OTEUECTBEHHOM ncTopu // [DnekTporHbiit pecypc]: http://istorya.ru/
4. Enunas koJuiekius IUGPOBBIX 00pa3oBaTeNbHBIX pecypcoB // [DNeKTpoHHBIH pecypc]:
http://www.school-collection.edu.ru/

HNHurepakTuBHbIEC GOpPMBI IPOBEICHUA 3AHATHI

B nensx peanuzanuu KOMIETEHTHOCTHOIO MOAXOJa Ui OOecredyeHUs: KauyeCTBEHHOIO
00pa30BaTeNbHOro NMpolecca NPUMEHSIOTCS (OPMBbI TPOBEICHUS 3aHATHI:

HNuTepakTuBHbIe GOpMBI NPOBEICHUS 3AHATHH (B Yacax)

Bun Jleknuu IpakTnyeckune 3aHATHS Bcero
Dopma
JleK1us-BU3yaaH3ariys 10 - 10
[TpoOaemHast JeKIus 10 - 10
Jlekuusi-tuasnor 10 - 10
KomnokBuym - 10 10
«MO3roBo# mTypm» - 8 8
48 gacos, 4TO

WTOro MHTEpaKTHBHBIX 3aHSTHI 30 18 cocrasysieT 25,3 % ot

ayJIUTOPHBIX 3aHATUHI



http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
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https://biblio-online.ru/viewer/CAB1548F-63AC-4C3F-8E82-C9B841E8F0A1
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.histrf.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIIEOBPA30OBATEJIBHON YYEFHOU JUCHUILJIAHBI

KoHTponb 1 o1ieHKa pe3ynbTaToB OCBOEHUS 00IIe00pa30BaTeIbHON yueOHOW JUCIUILINHBI
OCYIIECTBJISICTCS MPENOoAaBaTesIeM B MIPOLIECCE MPOBEICHUS TPAKTUYECKUX 3aHATUH, TECTUPOBAHMUS,
a TaKKe BBITIOJTHEHUS 00yYarolIMMHCS WHIUBUIYaTbHBIX 33JaHUN, IPOEKTOB, UCCIIEI0OBAaHUI

Pe3ysabTarsl 00yyeHus @®opMbI U METOIbI KOHTPOJIS U
(ocBOeHHBbIE YMEHHSl, YCBOCHHbIE 3HAHMS) OIIEHKH Pe3YJbTATOB 00y4eHH s
JIMYHOCTHBIE: Texkymmii KOHTpPOJIb:

- c(OpMHUPOBAHHOCTH MPEJICTABICHUN O MATEMAaTHUKE KaK | MPAKTUYECKUE paOOThI, TECTHI,
YHHUBEPCATbHOM SI3bIKE HAYKH, CPEACTBE MOJCIUPOBAHUS | CAMOCTOSITENIbHBIE PAa0OOTHI,

SBJICHUH U MPOLIECCOB, UJIEAX U METO/IaX MaTeMaTUKH; rpadudeckue padoTs
- TIOHMMaHWE€ 3HAYUMOCTH MATEMAaTUKH I HaydHO- | [IpomMexyTO4YHBIN KOHTPOJIb:
TEXHUYECKOT O nporpecca, chopmupoBanHocTs | KonTponbsHas pabora

OTHONIEHMS K  MaTeMaTHKe Kak K  4acTu | DK3aMeH
0011eYeI0BEUECKON KyJIbTyphl 4Yepe3 3HAKOMCTBO C

HCTOpHUEH pa3BUTHS MaTEeMaTHKH, SBOJIIOIIHEN
MaTeMaTHYCCKUX HJICH;
- pa3BUTHE JIOTHYECKOTO MBIIIICHUS,

POCTPAHCTBEHHOTO BOOOPAXEHHUS, AITOPUTMUYECKOMH
KyJbTYpbl, KPUTUYHOCTM MBIIUICHUS Ha YPOBHE,
HeoOXomuMoM il Oynymieid  mpodeccHoHaIbHOM
NeSITeIbHOCTH, Ul TPOJNOJDKEHUs o00pa3oBaHUs U
camMo00pa3oBaHus;

- OBJIaJICHUE MaTeMaTHYECKUMHU 3HAHUSIMHU U YMEHUSIMH,
HEOOXOJMMBIMU B TOBCETHEBHON KHU3HH, JUISI OCBOCHUS
CMEXHBIX  €CTECTBEHHO-HAYYHBIX  JUCLHMUIUIMH U
JVCIIATUTAH TIPO(ECCUOHAIBHOTO IIUKIIA, JUTS TTOTYYCHUS
o0Opa3oBaHus B 00J1acTAX, HE TPEOYIOUIMX YrIIyOJeHHOMH
MaTeMaTHYECKOH MOITOTOBKH;

- TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHHUIO, B TOM
Yrcie caMoOOpa30BaHMIO, HA TIPOTSHKEHUH BCEH YKHU3HU;
CO3HATENbHOE OTHOIIICHHE K HENPEPLIBHOMY
00pa30oBaHUIO Kak YCIIOBUIO yCIELHOM
npodecCOHATBLHON U 00IIECTBEHHOM 1A TEIbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSIT€IbHOMN
TBOPYECKON ¥ OTBETCTBEHHOM JIE€ATEIBHOCTH;

- TOTOBHOCTH K KOJJIEKTUBHON padoTe, COTPYAHUYECTBY
CO CBEPCTHHKaMHU B 00pa30BaTEIHHOM, OOIIECTBEHHO
MOJIE3HOH, y4eOHO-MCCIIeI0BATEIbCKONW, MPOSKTHOH U
JPYTUX BHJAX JEATEIHHOCTH;

- OTHOIIEHHE K MPO(EeCcCHOHANBHON JEesITeTbHOCTH KaK
BO3MOXKHOCTH  y4acTHs B pEIICHUH  JINYHBIX,
0O0IIeCTBEHHBIX, FOCYJapPCTBEHHBIX, OOIIEHAIMOHAIBHBIX
npo0Jem;

MeTanpeIMeTHbIe: Texkynuii KOHTPOJIb:

- YMEHHE  CaMOCTOSATENIbHO  OMNpENeNATh  LeNU | MPaKTUYecKre paboThl, TECTHI,
NEeSITETPHOCTH W COCTaBJIATH TUIAHBI JIEATEIBHOCTH; | CAMOCTOSITETILHBIE pabOTHI,
CaMOCTOSITENIFHO  OCYIIECTBJIATh, KOHTPOJIUPOBaTh M | rpaduyeckre padoThl
KOPPEKTHPOBATh  JESTEIBHOCTh, HCIIONB30BaTh Bce | [IpoMEXyTOUHBIH KOHTPOIB:
BO3MOXHBIE PECYpChl Uil JOCTHXKEHHs TocTaBieHHBIX | KonTposbHas paboTa

Lesiell M pealn3aluu IJIAHOB JIEeSTeIbHOCTH; BbIOMpaTh | DK3aMeH
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YCIICIIHbIE CTPATETUHU B PA3IMYHBIX CUTYAIHIX;
- yMeHue HPOTYKTUBHO o0marscs "
B3aUMO/ICHICTBOBATh B mporecce COBMECTHOM
JeATEIbHOCTH, YYUTHIBATh MO3UIMH JPYTHX y4aCTHHUKOB
JeSITeIbHOCTH, Y3PPEKTUBHO pa3pemaTb KOHPIUKTHI,

- BJaJCHUEC HAaBBHIKAMM II03HABATEJIFHOM, y4eOHO-
UCCIICIOBATEIIbCKOW M TNPOEKTHOW  JIeSATENbHOCTH,
HaBbIKAMM pa3pelieHust MpodjeM; CrocoOHOCTh U
TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB
pelieHus]  NpPAaKTHYECKWX  3a7ad,  IPUMEHEHHUIO
Pa3IMYHBIX METOAOB IIO3HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSATEIILHON
UH(POPMALMOHHO-TI03HABATEIHHOM NesITeIbHOCTH,
BKJIIOYasi YMEHHE OpHEHTHPOBAaTbCA B  PA3IUYHBIX
UCTOYHHKAX HMCTOPUYECKOW HH(POpMAIMH, KPUTUIECKU
ee  OICHMBAaTh M  HMHTEPIPETHPOBaTh, yMCHHE
UCTIOB30BaTh  CpeACTBa  MH(POPMALMOHHBIX |
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTUH B PELICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3aI[HOHHBIX
3amad ¢ coONoJeHHeM TpeOOBaHMI SPrOHOMUKH,
TEXHUKH O€301IaCHOCTH, TUTHUEHBI, PeCypcocOepekeHH s,
NPaBOBBIX U ATHYECKUX HOPM, HOPM MH(POPMALMOHHOM
0€30I1aCHOCTH;

- YMEHHE CaMOCTOSITEIBHO OIICHWBATh W NPUHUMATH
peLICHUs, ONpPEACISIONINE CTPATETHIO TOBEACHHS, C
Y4ETOM TPAKIAHCKUX M HPABCTBEHHBIX IEHHOCTEH.

npeaMeTHbIe:

- chopMHpPOBAaHHOCTH MPENCTABICHUHN O MaTEMaTHKE KaK
YacTU MHPOBOW KYJIbTYpbl M MECT€ MaTeMaTUKU B
COBPEMEHHOW  I[MBHWIIM3ALUM, CHOCO0axX  ONUCAHUS
SIBJIEHUW PEalbHOTO MUpPa HA MAaTEMaTUYECKOM SI3BIKE;

- chopmMHpOBaHHOCTH [IPECTaBICHUI 0
MaTeMaTUYECKUX TTOHATHUSX Kak BOKHENIIINX
MaTeMaTUYECKUX MOJIEIISX, MO3BOJISIOIINX ONUCHIBATH U
M3y4daTh pas3HbIE€ IPOLECCHl U SBICHUS; TOHUMAaHUE
BO3MOXHOCTH AKCMOMaTUYECKOTO MMOCTPOEHUS
MaTeMaTUYECKUX TEOPUIL;

- BJAJICHUE METOJaMU JOKa3aTeIbCTB M aJITOPUTMOB
pelleHnsl, yYMEHHE UX  I[PUMEHATH, POBOJAUTH
JTIOKa3aTeJIbHbIE PACCYKJEHUS B XOJ€ pELICHUS 3a/1a4;

- BJAQJCHUE  CTAaHAAPTHBIMU  IIPUEMaMU  PELICHUS
palMOHAIIBHBIX W HMPPALMOHAIBHBIX, ITOKA3aTEJIbHBIX,
CTEIIEHHBbIX, TPUTOHOMETPUYECKUX  YpPaBHEHUH U
HEpPAaBEHCTB, HUX CHUCTEM; MCIOJIb30BaHUE TOTOBBIX
KOMIBIOTEPHBIX MIPOrpaMM, B TOM YHCIIE I IOUCKA
MyTU PELICHUS W WJUTIOCTPALIMU PELICHHUS YPaBHEHUN U
HEPABEHCTB;

- cGOpMUPOBAHHOCTh MPEJCTaBICHUH 00 OCHOBHBIX
MOHATUAX MATEMATUYECKOIO aHaju3a U UX CBOMCTBAXx,
BJIAJICHUE YMEHHUEM  XapaKTepHu30BaThb  MOBEJICHHE
GYHKIMH, WCMOIB30BAaHUE TONYYEHHBIX 3HAHUW IS
ONMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

Texkymuil KOHTpPOJIb:
CaMOCTOSTENIbHBIE PA0OTHI, TECTHI,
IIpaKTH4ecKHe padoThl, rpaduueckue
palboThI, MATEMAaTHYECKHE IUKTAHTHI,
YCTHBIE OIPOCHI

ITpoMeKyTOUHBIN KOHTPOJIb:
KonTponbhas padbota

OK3aMeH
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- BJAJCHUE OCHOBHBIMHU TIOHATHSMU O IUIOCKHX H
MIPOCTPAHCTBEHHBIX TE€OMETpUYecKuX (urypax, Hx
OCHOBHBIX CBOWCTBax; C(HOPMHPOBAHHOCTH YMEHHS
pacro3HaBaTh reoMeTpuueckue (purypbl Ha yeprexax,
MOJENSAX U B PEAIbHOM MHUPE; TPUMEHEHUE H3YYEHHBIX
CBOMCTB reomerpuyeckux ¢uryp u Gopmyn ans
pelIeHUsT  IeOMETPUYECKMX  3agad M 3a71a4 ¢
MIPaKTUYECKUM COJEPIKAHHUEM;

- ¢OpMUPOBAHHOCTh TPEJCTABICHUH O TMpoleccax u
ABJICHUSX, HMEIOIIUX  BEPOATHOCTHBIM  Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MUDE,
OCHOBHBIX MOHATHUAX 3JIeMEHTapHOU TEOPUHU
BEPOATHOCTEN; YMEHUW HAXOJUThb U  OLICHUBATh
BEPOATHOCTH HACTYIUICHHSI COOBITHI B TNPOCTEHIINX
MPAKTUYECKUX CUTYALUSAX U OCHOBHBIC XapaKTEPHUCTUKHU
CIIy4allHbIX BEJIMYUH;

- BJQJICHUE  HABBIKAMU  HCIOJIb30BAHUS  T'OTOBBIX
KOMIBIOTEPHBIX MPOrpamMM MPU PEHICHHUH 3a]1a4.




