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Pabouas mporpamma yueOHoOU mucuurumael OVYIIL.04 Matemaruka pa3paboTaHa B COOTBETCTBHH C
TpeOOBaHUSIMH

- (henepanpHOTO TOCyAapCcTBEHHOTO 0Opa3zoBaTenbHOro crannapra (mamee —PI'OC) cpeaHero ooIiero
oOpazoBanus (mpuka3z Munuctpa odpazoBanus u Hayku PD Ne413 ot 17.05.2012r.),

- (hemepabHOTO TOCYJAPCTBEHHOTO CTAaHAapTa CPEAHEro MPo(ecCHOHaTbHOTO 00pa3oBaHus (Janee —
CIIO) no cnenmnanpHOocTH 35.02.07 Coumanbhast padota (mpuka3 MunoOpHayku Poccun Ne506 ot
12.05.2014 1.),

- pEeKOMEHJAlMSIMH [0 OpraHu3aluy TOJNyYyeHHUs CcpeaHero oOuiero oOpa3oBaHus B Ipenaenax
OCBOGHHS 00pa30BaTENbHBIX MPOTPaMM CpeaHero ImpodeccuoHalbHOro oOpa3oBaHusi Ha 0asze
OCHOBHOTO 00mero oOpa3oBaHuss C yd4eToM TpeOoBaHMii (enepanbHBIX TOCYIapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAaHIAPTOB W IOJIYY4aeMOW CIEUUAIBHOCTH MM MNPO(PECcCCHH  CpPEeIHEro
npodeccuoHaibHOTO 00pazoBaHus (MuchbMo JlemapTaMeHTa TOCYAapCTBEHHOM MOJMTHKU B cdepe
noaroToBku padounx kaapos u AI1O Munobpuayku Poccun ot 17.03.2015r. Ne 06-259),

- mpuMepHOU mporpamMmbl yueOHoM muctumiuHbl OVYIL.04 Maremaruka 11t Tpo¢eCCHOHAIBHBIX
00pa3oBaTeNbHBIX OpPraHU3aLUi, PEKOMEHIOBaHHON DenepaibHBIM IOCYJapPCTBEHHBIM aBTOHOMHBIM
yupexaenueM «DenepanbHblii MHCTUTYT pa3BUTHS oOpa3oBanus» (manee- DPI'AY «DHUPO») B
Ka4yecTBE MPUMEPHOI MporpaMMbl Uil peaju3alii OCHOBHOU MPOogecCHOHATBHON 00pa3oBaTeNbHON
nporpammbl CIIO Ha 06a3ze OCHOBHOTro 00mIero 0Opa3oBaHUS C IOJYyYEHHEM CpPETHEro OO0IIero
obpazoBanus, mpoTokon Ne3 ot «21» umtons 2015r., perucrpannoHHbiii Homep perensun Ne376 ot
«23» uronsg 2015T. ®I'AY «DHUPOy»,

- METOJMYECKUMH PEKOMEHAALHUSMU IO (OPMHUPOBAHUIO BapUATHBHOM COCTaBIAIOMIECH (4acTu)
OCHOBHBIX TNPOQECCHOHANBHBIX 00pa30BaTeNbHBIX IMPOTPaMM B COOTBETCTBUU C (eAepaibHbIMU
rOCyJapCTBEHHBIMH 00pa30BaTEIbHBIMUA CTaHJAPTAMU CPEIHET0 MpOoeCcCHOHATBLHOIO 00pa3oBaHus B
Camapckoit obnactu (muceMo MuHucTepcTBa 0oOpa3oBanus W Hayku Camapckod o005acté OT
15.06.2018r. Nel16-1846).
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1. TACIHOPT ITPOI'PAMMBI YUEBHOM JUCIIUILINHBI
OVII.04 Maremaruka.

1.1. O0aacTh NpMeHEeHHUs1 TPOrPaMMBbl Y4eOHOM TUCHUTIINHBI

[Iporpamma yaeOHOH T CHUTUTHHBI OVII.04 MaremaTuka SIBJISICTCS YacThIO
obmeo0Opa3oBaTebHOTO IMKIAa oOpa3zoBarenbHOil mporpammbl CIIO — mporpamMmbl MOATOTOBKH
cnienuaaucToB cpenuero 3BeHa (manee — [IIICC3) mo crnenuanbHOCTH CpenHero mpodhecCuoHaIbHOTO
o0pa3oBaHUs: 35.02.07 CommanbHasgs  paboTra  COIHMAIBbHO-?)KOHOMHYECKOTO npoduis
poeCCUOHATBHOTO 00pa30BaHUS.

1.2. MecTo yuyeOHoi nucuuminabl B crpykrype IIIICC3

VYuebHas IUCHMIUIMHA SIBJISETCS AMCLUUIUIMHOW 0011e00pa3oBaTelbHOr0 y4eOHOro LUKIAa B
COOTBETCTBHH C TEXHUUYECKUM MpoduiieM MpodheCcCHOHATBHOTO 00pa30BaHUsI.

VYuebHasg AucCHUIUIMHA OTHOCUTCS K mpeamerHoi obmactu ®I'OC cpemnero obmiero obpa3zoBaHMS
MaTeMaTHYeCKHUe HayKu U3 00s3aTeIbHbIX MPEIMETHBIX 00JacTei.

YpoBeHb OCBOCHHS Y4e€OHOW IUCHUIUIMHBI B cooTBeTcTBUM ¢ DI'OC cpemnero obmero
oOpa3oBaHus 0a30BBIH.

Peanuzanus conepkanust ydeOHOW TUCHMIUIMHBI TPEATONaraeT coON0IeHue MPUHIUIA CTPOroi
MIPEEeMCTBEHHOCTH 110 OTHOLIEHUIO K COAEPXKaHUIO Kypca MaTeMaTUKU HAa CTYIIEHH OCHOBHOTO OOIIIEro
oOpa3oBaHUs.

VYyeOHast AUCUMILIMHA OPUEHTUPOBAHA HA Pa3BUTHE CIAEAYIOUIUMX OOLINX KOMITETEHIIHI:
OK 01. BeiOupatp crnoco0bl pemeHus 3a1a4 npopecCHOHATbHON NeATENbHOCTH, MPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTAM.
OK 02. OcymecTBiaTh MOUCK, aHAIW3 M WHTEPHpPETAlMI0O WHQPOPMALUHU, HEOOXOAUMOW s
BBITIOJTHEHUS 33124 PO eCCHOHATBHON JESTEIbHOCTH.
OK 03. [TnanupoBaTh U peann30BbIBATh COOCTBEHHOE MPO(ECCHOHATFHOE M IMYHOCTHOE PAa3BUTHE.
OK 04. Paborath B KOJUICKTHBE M KomaHjae, 3((PEKTHBHO B3aUMOJCHCTBOBATH C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTAMH.
OK 05. OcyiiecTBisiTh YCTHYIO M TUCbMEHHYI0O KOMMYHHMKAIIMIO Ha TOCYAAPCTBEHHOM SI3BIKE C YYETOM
0COOEHHOCTEH COLMANTBHOTO U KYJbTYPHOTO KOHTEKCTA.
OK 06. IIposiBIST TpakIaHCKO-MATPUOTUYECKYIO TMO3UIHUI0, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJAUIIMOHHBIX OOIEUETIOBEYECKUX IEHHOCTEH.
OK 07. CopmelicTBOBaTh COXPAaHEHHIO OKPYXAIOMIEH Cpenbl, pecypcocOepexeHunto, 3¢hHEKTHUBHO
JEMCTBOBATh B UPE3BbIYANHBIX CUTYALHSIX.
OK 08. Hcmonp3oBath cpeactBa (pu3nyuecKor KyJbTYpbl JUIsl COXPAHEHUS W YKPEIUICHUS 37I0POBbS B
nporecce NpodecCHOHANBHON JESITEIBbHOCTH U MONJCPKAHUS HEOOXOAUMOTO YPOBHS, (PU3UUECKOM
MOATOTOBJICHHOCTH.
OK 09. Ucnonb3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCUOHATIBHOM eI TeNbHOCTH
OK 10. ITomp3oBaTbes mpodecCHOHATbEHON JTOKYMEHTAllMe Ha TOCYJIapCTBEHHOM W MHOCTPAHHOM
SI3BIKAX.
OK 11. IlmanupoBaTh MpeANPUHUMATEIBCKYIO ICATEIHHOCTh B MPO(heCCHOHATBHOM cdepe.

B T0 xe Bpems yueOHas puctumumHa OVYIL.04 Marematuka Uit 1pohecCHOHAIBHBIX
00pa3oBaTeNbHBIX OpraHu3alnii 00J1agaeT CAMOCTOSATENBHOCTBIO U LIEIbHOCTBIO.
Pabouas nporpamma yuebHo# mucuuruimabl OYIL.04 Matematuka UMeeT MEXIIPEIMETHYIO CBA3b C
0011e00pazoBaTebHBIMUA YI€OHBIMU qUCIUTIIHHAMU «Du3ukay, «Xumusy, «MHpopMaTukay.
Wzyuenne yueOnoi muctumauasl OVYIL.04 Martemartuka 3aBeplIaeTcsi HPOMEXKYTOUHOM
aTTecTanuer B GopMe KOMIUIEKCHOTO Sk3ameHa B pamkax ocBoeHus [II[ICC3 Ha 6aze OCHOBHOTO
o01iero oopazoBaHusl.



1.3. [lnannpyemble pe3yJbTaThl OCBOCHUS] YUeOHOM TUCHMILINHBI

[Tnanupyemble pe3ynbTaThl OCBOCHHS Y4eOHOMN NUCHUTIIHHBIL:
JIMYHOCTHBIE Pe3YJIbTAThI:
— c(opMHpPOBAaHHOCTh NPEACTABICHUI O MaTeMaTHUKE KaK YHHBEPCAJIbHOM SI3bIKE HAyKH, CPE/ICTBE
MOJIECJIUPOBAHUS SBICHHUM U MPOLECCOB, UIESIX U METOaX MaTEMAaTUKU;
— MOHMMaHHE 3HAYUMOCTH MATEeMaTUKH Il HaYyYHO-TEXHUYECKOro IMporpecca, cOpMUPOBAHHOCTD
OTHOIICHUS K MaTeMaTHKe KaK K 4acTU OOIICYEIOBEYECKOM KYIbTYpPhI Yepe3 3HAKOMCTBO C UCTOPHEH
pa3BUTHUS MaTEMaTHKH, BOJIIOIUEN MAaTeMaTUYECKUX UJIEH;
— pa3BUTHE JIOTHYECKOTO MBIILIIEHUS, MPOCTPAHCTBEHHOTO BOOOPaXXECHUS, alTOPUTMHYECKOM
KYJIbTYpbl, KDUTUYHOCTH MBILIUICHUS Ha ypOBHE, HEOOXOAMMOM JUIsi Oyayuieill mpodeccuoHanbHOM
NS TeNbHOCTH, JUIS IPOJOIKEHHSI 00pa30BaHus U caMO00pa3oBaHUS;
— OBJIaJICHUE MATEMaTHYECKUMHU 3HAHUSMHU M YMEHHUSIMH, HEOOXOIUMBIMH B MOBCEAHEBHOW KHU3HHU,
JUIS OCBOEHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCIUIUIMH W AUCHUIUIMH TPO(HEeCCHOHATHLHOTO
[UKIa, Ul TOMy4deHuss oOpa3oBaHHs B 001acTsIX, HE TPeOYIOUUX YIIyOJICHHOW MaTeMaTHYeCKOn
MOATOTOBKH,
— TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMOOOpa30BaHMIO, HA IPOTSHKEHUH BCe
KM3HHM, CO3HATEIbHOE OTHOIIEHHWE K HENpPEephIBHOMY OOpa30BaHUIO KakK YCJIOBUIO YCIHEIIHOM
po¢eCCHOHAIBHON U 0OIIECTBEHHON JIEATEILHOCTH;
— TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITETTLHOM TBOPUECKOM M OTBETCTBEHHON JAESITETbHOCTH;
— TOTOBHOCTh K KOJIJIEKTUBHOH paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMU B 00pa3oBaTeNIbHOM,
OOIIIECTBEHHO IOJIE3HOH, y4eOHO-HUCCIIEA0BATENILCKOM, MPOSKTHON U JPYruX BUIAX JIEATEIbHOCTH;
— OTHOILLIEHHE K NMPO(PECCUOHANBHON AESITENbHOCTH KaK BO3MOXHOCTU YYacTHUSl B PEIICHUM JINYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAIMOHAIBHBIX MPOOIEM;
* MeTanpeAMeTHbIE pe3yJbTaTa:
— YMEHHE CaMOCTOSITEIbHO OMpPEACNATh LN AEATEIbHOCTH M COCTaBIATH IUIAHBI JIESITEbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH JEATEIBHOCTH; HCIOJIb30BaTh
BCE BO3MOXHBIE PECYpChl Uil JOCTHXKEHUSI TOCTABICHHBIX IeJied M pealin3aluu IJIaHOB
NesITeNIbHOCTH; BBIOMPATh yCIIEUIHbIE CTPATErHH B Pa3JIMYHbIX CUTYaIUAX;
— YMEHHE TMPOJYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBATh B MpPOIECCE COBMECTHOW NESTEIBHOCTH,
YUUTHIBATh MO3UIUU JPYTUX YYACTHUKOB JIEATENbHOCTH, 3 (PEKTUBHO pa3peiiaTh KOHPIUKTHI;
— BJIaJICHUE HABBIKAMU I103HABATEIHHOW, YU4€OHO-UCCIICOBATEIHLCKON U MPOCKTHOU NEATEIHHOCTH,
HaBbIKaMU pa3pelieHus npobiieM; cliocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB
pelIeHust pakTUYECKHUX 3a/1ay, IPUMEHEHHUIO Pa3IUYHbIX METO/I0B [TO3HAHMUS;
— FOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITeNIbHON MH(GOPMAIlMOHHO-II03HABATEIbHOU JIeATEIbHOCTH,
BKJIIOYAsi YMEHHUE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX MH(GOPMAIUHU, KPUTUIECKH OI[CHUBATH
U UHTEPIPETUPOBATh HH()OPMALINIO, TOTYIaeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;
— BIIQJICHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHHE SCHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pPEHUS,
MCIOJIb30BaTh aJICKBAaTHBIE SI3bIKOBBIE CPENICTBA;
— BIJIaJICHHE HABBIKAMH I1O3HABATEIbHON peQIEKCUU KaK OCO3HAaHHUsS COBEpIIAEMBIX JEHCTBUN H
MBICITUTENBHBIX MPOILIECCOB, UX PE3YNIbTaTOB M OCHOBAHUHN, TPAHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX
MMO3HABATENbHBIX 33]1a4 U CPEJCTB ISl UX JOCTHXKCHHUS;
— IeNeyCTPEeMIIEHHOCTh B TMOHCKaX M TPUHATUU pEIIeHUuH, COOOpa3sUTEeIbHOCTh WU HHTYHIIMS,
Pa3BUTOCTHh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTh BOCIIPUHUMATH KPAcOTy M TapMOHHIO
MUDa;
* IpeAMeTHbIE Pe3yJbTAThI:
— c(QOpPMHPOBAHHOCTH MPEICTABICHUNH O MaTeMaTHKE KaK YacTH MHPOBOW KYyJIbTYphl M MECTE
MaTEMaTHKd B COBPEMEHHOW IMBHIIU3AIllMU, CHOCO0AaX OMHCAHUS SIBICHUW pEAbHOTO MHpa Ha
MaTEMaTHYECKOM SI3bIKE;
—  chOpPMHUPOBAHHOCTh MPEACTABICHUH O MATEeMATHYECKUX TMOHATHUSAX KaK  BAKHEHUIIUX
MaTEeMaTHYECKUX MOJENAX, MO3BOJISIONIMX ONUCHIBATh M H3y4yaTh pa3HbIE MPOIECCHl U SIBICHUS,
MMOHMMAaHKE BO3MOKHOCTH aKCHOMAaTUYECKOT0 MMOCTPOCHUSI MAaTEMaTHYECKUX TEOPUH;



— BJIAJICHUE METOAAMHU JOKA3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHHE UX MPUMEHSATH, TPOBOAUTH
JIOKa3aTeNIbHbIE PACCYKICHHS B XOJ€ PEIICHUS 3a/1a4;

— BJIaJICHUE CTAHJIAPTHBIMU MPUEMaMH PEIICHUs PallMOHATIBHBIX U UPPAIIMOHANIBHBIX, IOKA3aTEIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN M HEPABEHCTB, UX CHCTEM; HMCIIOJIb30BAHHUE T'OTOBBIX
KOMIIBIOTEPHBIX IPOTpaMM, B TOM YHUCJIE Il MOMCKA NYTH PEUICHUS WM WIUIFOCTPAUUH PEIICHUS
YpaBHEHUI U HEPABEHCTB;

— cOpMHUPOBAHHOCTH TPEJACTABICHUNM OO0 OCHOBHBIX IMOHSTHUSX MATEeMATUYECKOTO aHAIM3a U UX
CBOMCTBAx, BJIAJICHUEC YMEHUEM XapaKTEPHU30BaTh MOBeACHUE (YHKIIUMA, UCTIOJIb30BAHNE TTOTYICHHBIX
3HAHUW JTA ONUCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;

— BJIaJICHUE OCHOBHBIMH MOHATHIMH O TJIOCKHUX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, UX
OCHOBHBIX CBOWMCTBax; C(OPMUPOBAHHOCTh YMEHHS pacro3HaBaTh TreOMeTpUYeckue (urypel Ha
YepTekax, MOJACIAX M B pealbHOM MUpPE; MPUMEHEHHE N3YUCHHBIX CBOMCTB F€OMETPUUECKUX DUTYP U
(dhopMyI Ui pelIeHrs TEOMETPUUECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEPKaHUEM;

— c(hopMUpPOBaHHOCTh MPEJACTABICHUNW O TMpOIEccaX M SBJICHHSIX, HWMEIOIIMX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJTbHOM MUPE, OCHOBHBIX MOHATHAX AJIEMEHTAPHOU
TEOPUH BEPOSTHOCTEH; YMEHHI HAXOJWUTh M OIICHUBATh BEPOSTHOCTH HACTYIUICHHsS] COOBITHH B
MPOCTEUIINX MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKH CIYUaHBIX BEJTUYHH;

— BJIaJICHUE HABBIKAMH MCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX MTPOTPAMM IIPHU PEIICHUH 3a4ad.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE NMPOTrPAMMBbI Y4eOHOW THCHUNIMHBI
MaxkcumanbHast yueOHast Harpy3ka oOyudatomierocst 351 gaca, B TOM 4ucie:

- o0s3aTenbHas ayuTOpHAs yueOHast Harpy3ka oOydaromierocs 234 Jaca;

- camocToATeNbHas padoTa odydatomnierocs 117 gacos.



2. COAEPKAHUE YUYEBHOM JUCIUILIMHBI 1
TEMATHYECKOE IINTAHUPOBAHHUE

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUbI Y4eOHO# padoThI

Buna yueOHoii padoThI

O0beM yacoB

3a 1 roxa

MaxkcumanbHas yyeOHass Harpy3ka (Bcero) 351
Oobs3aTesibHAsE AyIUTOPHAS y4eOHasi HAarpy3ka (Bcero) 234
B TOM YHCIJIC:

MPAKTUYECKUE 3aHATUS 70

KOHTPOJIbHBIC PAOOTHI 8
CamocrosiTesibHast paboTa 00y4awuierocsi (Bcero) 117
B TOM YHUCIJIE!
1. MnauBuAyallbHbBIE IPOEKTHI. 5

2. [ToaroroBka pedepaTuBHBIX COOOIICHHIA.
3. IloaroroBka JOKIIATHBIX COOOIICHHIA.
4. BbITIOJTHEHHE YIIPA)KHEHUH.

ITpomexxyTounast arrectanus B (popme IK3aMeHa

[IpodunpHOEe u3ydeHue oOmeoOpazoBarenbHOl yueOHOW auctumanabl OVYII.04 Maremaruka
OCYU.IGCTBJBIGTCH YaCTUYHbBIM Hepepacnpe;[eneHHeM y‘-IGGHBIX yaCcoB U OT60pOM ANJAKTUYCCKUX
€IUHUI] B 3aBUCHUMOCTH OT BaXXHOCTH TeM g crnenuaibHocTh 35.02.07 Mexanuzanus celbCKOro

XO0349HCTBA.




2.2. TeMaTH4ecKMH IJIAH U COJePKAHNE YUEOHOM M CIUNINHbBI

Kon
HaumenoBanue Copneprxanue yueOHOTo MaTepuana, 1abopaTopHbIe U MIPaKTHYECKUE padoThI, 6 Ob6bvem | VYpoBeHb
pa3zenoB U TeM camocTosTeNnbHas paboTa 00yJaromuxcs 00PasOBATEILHOTO 4acoB OCBOCHUS
pe3ynbTara
Coaeprxanue yueOHOro MaTepuaJa: 2 2 1
Martemaruka B Hayke, TEXHUKE, SKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJOTUSAX U
BBEJIEHUE MPAaKTUYECKOU JEeATEIbHOCTH. V12 3512 2 1
[enu 1 3aaun M3y4EeHHUS] MAaTEMaTUKHU B YUPEKICHUAX HAaYaJIbHOTO U CPEIHETO ” ’
poeccnoHaIbLHOTO 00Pa30BaHMUS.
Conep:kanue y4eOHOro MmarepuaJa: 8 13
Lensie u panmoHaNIbHBIE YUCIA.
JleicTBUTEIbHBIC YKCIIA.
KomriekcHble uncia. V1,2,301,2 5 1
[TpuOnmxeHHbIE BBIYUCIICHUS.
Bxo01HOM KOHTPOJIb
Tena 1. IIpakTuyeckue 3aHATHS:
PasBHTHE HOHSTHS Pemenue 3anay. HGJ}BIC Y pallMOHAJIbHBI YUCIIA. V12,3012 3 1
anCe Pemrenne 3amau. JleficTBUs ¢ KOMIIEKCHBIMH YHCIaMHU.
Pemenue 3anau. [lpubnmkeHHbIe BEIYUCICHUS
CamocrosiTesibHasA padoTa:
Pemenue 3amau. JleiicTBusi ¢ OOBIKHOBEHHBIMH JIPOOSIMH.
Pemenwue 3anay. [{eficTBusi ¢ OOBIKHOBEHHBIMH JIPOOSMHU. 5 |
Pemenue 3amau. JIecTBUS ¢ ACCATUIHBIMH IPOOSMH.
Pemenwue 3anay. J{eiicTBUS C NECATUIHBIMU IPOOSMHU.
Pemenue 3amau. [TpubnmxeHHbIC BEIYUCICHUSI.
Coaeprxanue yueOHOro MaTepuaJa: 18 30
Kopuu. Crenens ¢ panmoHaabHbIM MOKazaTesneM. [lonsatre crenenu ¢
JENUCTBUTEIBHBIM MTOKA3aTEEM.
Tema 2. Jlorapudwmsl. Jlorapudm npousseneHus, yacTHoro, creneHu. [lepexoa k HOBoMy vV 1,2,3u1,2,5 8 2
Kopuu, crenenu m | ocHoBaHuto. Jlecatuunsie norapudmel. Hatypanbhsle orapudmsl.
Jorapu@masl. [Ipeo6pa3oBanue anredpanyeckux BbIpaKEHUN
IIpakTnueckas padora Nel. Beiuucienue u cpaBHeHHE KOpHEN. BeinonHeHue V 1-4. 35 1-4 1 )
pacyeToB C pauKaJIaMH. ’
IIpakTyeckas padora Ne2. [IpeoOpa3oBaHue BoIpaXKEHUH, COACPIKAIINX YV 1-4,3u1-4 1 2
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paguKabI.

IIpakTuyeckas padora Ne3. Jlorapudmsl. CBoOICTBaA JOrapr(pMOB..

YV 1-4,3u1-4

IIpakTuyeckasi padora Ned. [IpeoOpazoBaHue BRIpAKEHUN, CONECPKAIIIX
Jorapupmbl

vV 1-4,3u1-4

MpakTnyeckan pabota Ne5. /lorapudpmunueckan dyHKUMA.

YV 1-4,3u1-4

IIpakTuyeckasi padora Ne6. . Pemenue norapuMuvecKkux ypaBHEHUN
HEPaBEHCTB

V1-4,3u1-4

[\CREN N \O X B )

KonTtpoJsabHas padora Ne 1.

YV 1-4,3u1-4

N N (N NN

CamocrosiTesqibHasi padora:

Pemenue 3anau. 3HaueHust KOPHEH.

Pemrenue 3agad. 3HaueHU CTEICHEH.

Pemenwue 3anay. 3naueHus gorapudmos.

Pemenne 3agau. JIelicTBHS CO CTETICHSIMH.

Pewmenne 3anau. JlelcTBus ¢ KOPHAMU.

Pemenue 3amau. JleiictBus ¢ nmorapudpmamu.
Pemenue 3amau. OueHk v NPUKUAKH.

Pemenue 3amau. [IpeoOGpa3zoBanue BeIpakKeHHUIA.
Pemenue 3anau. 3HaueHue BbIpaXKEHUI.

Pemienue 3anau. Pemenue ypaBHeHUH.

Pemenwue 3amay. [ToaroroBka Kk KOHTPOJIBLHOH padoTe.
Pemenue 3amau. [lonroroBka k KOHTPOJIBHON padoTe.

12

Tema 3.
IIpsimble n
IUIOCKOCTH

B IIPOCTPAHCTBE

Conep:kaHue y4eOHOT0 MaTepHAaJIa:

28

36

B3anmHoe pacnonokenue AByX NpsIMbIX B TpocTpaHcTBe. [lapannensHocTh npsiMoi
1 1ockocTH. [lapamienbHOCTh MII0CKOCTEH.

[TepieHAMKYASAPHOCTD MPSIMON U TIIIOCKOCTHU. [leprnieHAnKYIsIp 1 HaKJIOHHAs. YTOJI
MEXIY NPSMOU U IIJIOCKOCTBIO.

[TeprieHAMKYISAPHOCTD IBYX MJIOCKOCTEM.

V3,382

20

IIpakTnyeckas padora Ne7. [lapannenbHOCTh NPSAMBIX B IPOCTPAHCTBE.

YV 1-4,3u1-4

IIpakTuyeckas padora Ne8. [lapamienbHOCTs TPSMON U MJIOCKOCTH B
MIPOCTPAHCTBE.

vV 1-4,3u1-4

IpakTuyeckas padora Ne9. Yroa Mex1y IpsMOM U TNIOCKOCTBIO.

V1-4,3u1-4

IIpakTnueckas padora Nel(. Teopema o TpéX nepneHAUKYISIPAX.

YV 1-4,3u1-4

IIpakTnueckas padora Nell. [Tnonians opToroHaJIbHON NPOEKIMU.

YV 1-4,3u1-4

IIpakTuyeckasi padora Nel2. 1306paskeHne MpoCTPaHCTBEHHBIX (UTYP.

Y1-4,3u1-4

— [N

NN D |
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KonTpoabHas padora Ne 2.

Y1-4,3u1-4

CamocrosiTesibHasA padora:

Pemrenne 3amau Ha pacno3HaBaHHWE HA YEPTEKAX U MOJEIAX IPOCTPAHCTBEHHBIX
($bopM; COOTHOLIIEHHE TPEXMEPHBIX OOBEKTOB C UX OMHCAHUSIMH, U300PaKEHUSIMH.
Pemenue 3agau. BzaumHoe pacnonokeHue npsMbIX U IMIIOCKOCTEN B TPOCTPAHCTBE.
Pemenne 3anad. B3auMHO€E pacrionokeHue MpsIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pemenue 3agau. [TapannenbHOCTh NPSIMBIX U MJIOCKOCTEH.

Pewmenne 3anau. IlapannenbHOCT NPSAMBIX U INIOCKOCTEH.

Pemenue 3agau. [lepneHauKyasspHOCTD NPSIMBIX U MJIOCKOCTEH.

Pemenune 3anau. llepneHaMKyISpHOCTD IPSIMBIX U IIJIOCKOCTEM.

Pemenue 3amau. M3006pakeHrne 00bEKTOB B MPOCTPAHCTBE.

Tema 4.
J1eMEeHThI
KOMOUHATOPHKH

Conep:kaHue y4eOHOT0 MaTepHAJIa:

11

17

OcHoBHbIe noHATHS. [IpaBriTa KOMOMHATOPUKH.
Pasmenienus. [lepecranoBku. Coueranus.
bunom HerotoHa.

V12,38 1,2,4

IIpakTuuyeckas padora Nel3. Pemenne npocTeldmmx KOMOMHATOPHBIX 3aa4 C
WCIIOJIH30BaHUEM (POPMYIL.

V1-4,3u1-4

IIpakTuyeckas padora Nel4. Pemienne npoctedmmux KOMOMHATOPHBIX 3aa4
METOIOM Tepedopa

V1-4,3u1-4

CamocrosiTesibHasi padora:
Pemenue npocreiimmx KOMOMHATOPHBIX 337a4 C UCTIOIB30BAHUEM (POPMYIL.
Pemenue nmpocredmmx KOMOMHATOPHBIX 3a7]a4 METOIOM repedopa.

Tema 5.
Koopaunartsl u
BEKTOPbI

Conep:kaHue y4eOHOT0 MaTepHAaJIa:

17

29

[IpssmoyronpHas (IeKapToBa) CHCTEMa KOOPAWHAT B IPOCTPAHCTBE.

dopmyrna pacCTOSHUS MEXY IByMs TOUKaMU. Y paBHEHHUE c(hepbl, MIIOCKOCTU U
npsAMoil. BeKTopbl, OCHOBHBIE CBOMCTBA BEKTOPHBIX BelWuuH. [IpaBumna
n3o00pakeHre BeKTOpoB. [Ipoekius BeKTopa Ha OCh.

Koopaunats! BekTopa. CkasipHOE H300pakeHHE BEKTOPOB

V3,382

13

IIpakTnueckas padora NelS. [Tpu3Haky B3aMMHOTO PACIIOIOKEHUSI IPSMBIX.

YV 1-4,3u1-4

IIpakTnyeckas padora Nel6. BzanmHoe pacronokeHue NpsMou 1 MI0CKOCTH.

Y1-4,3u1-4

IIpakTnyeckas padora Nel7. PaznoskeHne BEKTOpa HAa COCTaBIISIIOLINE. .

YV 1-4,3u1-4

KonTpoabHast padora Ne 3.

Y1-4,3u1-4

et | et | et [

CamocrosiTesqibHasi padora:
Pemenue 3anay. KoopinHaThl TOUKH pacCTOSHUS.

W | W W W|W
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Pemenue 3agau. [lericTBus HaJ BEKTOpAMHM.

Pemenue 3anau. Paznoxenue Bexkropa.

Pemenue 3agau. Koopaunatel Bektopa. JleHcTBUS HaJl BEKTOPAMH B KOOPAMHATAX.
Pemrenue 3ampau. CkansipHoe MPOU3BEICHUE BEKTOPOB.

Pemenue 3amau. [lonroroBka k KOHTPOJIBHOU padoTe.

Tema 6.
OcHOBBI
TPUTOHOMETPUH

Conep:kaHue y4eOHOT0 MaTepHAJIa:

21

28

Pannannas mepa yrioB. CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC.

@opMmyisl npuBeneHuss. PopMyiibl ciokeHUus. DOpMyIIbl YABOCHUS.
[IpeoOpazoBanusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKITUH.

IIpocreiine TpuroHoMeTpudeckue ypasHenus. IIpocrenime TpuroHomeTpudecKkue
HEPABCHCTBA.

OOpatHbIe TPUTOHOMETPUYECKHE (DYHKIIHUH.

V2,3u1,2

16

IpakTuyeckas padora 18. Pagnanubiii MeTO U3MEPEHUA YIJIOB BpalllEHUS 1
CBA3b C TPagyCHOU MEpOil.

V1-4,3u1-4

IIpakTuyeckas padora Nel9. OCHOBHbIE TPUTOHOMETPUUYECKHUE TOXKIECCTBA.

Y1-4,3u1-4

IIpakTnueckas padora Ne20. [Ipocreiiine TPUroHOMETPUUECKHUE YPABHEHUS U
HEpaBEHCTBA

V1-4,3u1-4

IIpakTuyeckasi padora Ne21. O6paTHbIe TPUTOHOMETPUUYECKHE (PYHKITUH.

Y1-4,3u1-4

KonTtpoJsabHas padora Ne §

YV 1-4,3u 1-4

NN NN DN

CamocrosiTesqibHasi padora:

Pemenue 3anau. I3mepenue yrios.

Pemenue 3amad. 3HaueHusI TPUTOHOMETPHUUECKUX () YHKITHA.

Pewmenne 3anad. @opMyIisl IPUBEICHUS.

Pemenue 3amau. [IpeoGpa3zoBanre TPUTOHOMETPUICCKUX BBIPAKCHUM.
Pemenne 3anau. Tpuronomerpuyeckue ypaBHEHUs.

Pemenue 3agau. TpuronomeTpuyeckue HEPaBEHCTBA.

Pemenue 3anay. [ToagroroBka Kk KOHTPOJILHOM paboTe

Tema 7.
DOYyHKIUH, UX
CBOMCTBA U
rpaguxu.

Conep:kanue marepuaJja:

20

31

@Oynxius. O6sacTh onpeAeseHus U MHOXKECTBO 3HaueHus pyHkuuu. CBoiicTBa
¢bynkuuu. [Ipumeps! GyHKIIMOHATFHON 3aBUCIMOCTH B PEATBHBIX TpoIieccax u
SIBJICHUSX.

[Tonsitue o HenpepriBHOCTH GyHKIMKA. OOpaTHbIe QyHKIMU. OnIpeneneHus
¢byHKUMH (CTENeHHbIE, TOKa3aTelbHbIe, JJOTapu(PMUUIECKHE U TPUTOHOMETPHUIECKUE
(GyHKIMH), UX CBOMCTBA U TpaduKy.

ITpeoOpaszoBanus rpadgukoB. CHMMETPHH OTHOCUTEIBHO OCe KOOpAMHAT, Hayasa

¥V2,383

11
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KOOPJMHAT U MPSIMOI y=X

IIpakTnyeckas padora 22. [Toctpoenue u yreHue rpaukoB GyHKIUH. YV 1-4,3u1-4 1 2
IpakTuyeckas padora Ne23. CuUMMETpUU OTHOCUTEIIBHO OCE KOOPJIUHAT, HAYaJ1a V 1-4. 3 1-4 1 )
KOOPJAMHAT U NPSIMOHN y=X ’
IIpakTuyeckasi pa6ora Ne24. HenpepbIBHBIE M IEpUOINYCCKHC (DYHKITHH. YV 1-4,3u 1-4 1 2
IIpakTuuyeckas padora Ne25. CpoiicTBa U rpadKu CUHYCa, KOCUHYCa, TAHT'€HCA U V 1-4.3x 1-4 1 )
KOTaHI'€HCA. ’
IIpakTuyeckasi pa6ora Ne26. O6patHbie GYHKIIUH, UX CBOMCTBA U TpaduKy. V14,30 1-4 1 2
IIpakTnueckas padora Ne27. Penienue noka3areabHbIX YpaBHEHUI M HEPABEHCTB. YV 1-4,3u1-4 1 2
IIpakTuyeckasi padora 28. Pemenne norapuMudeckux ypaBHEHUH U V 1-4, 3n 1-4 1 )
HEPABEHCTB.
IIpakTuyeckas padora Ne29. PeneHue TpUrOHOMETPUUYECKUX YPABHEHUM U V -4 3x 1-4 1 )
HEPABEHCTB. ’
KonTposbHas padora NeS. Y 14,30 1-4 1 2
CamocrosiTesibHas padora:
Pemenue 3amau. Onpenenenue Gynkmuu. CorictBa pynkiuii. [Ipeodpa3zoBanue
rpaduKoB QyHKIHI.
Pemenue 3amad. YeTHOCTh-HEYETHOCTD (PYHKITUH.
Pemenwue 3anay. OOparHas QyHKITUS.
Pemenue 3amau. I'padux oOpaTHOM GyHKIIMKU. CHUMMETPHSI OTHOCUTEIBHO MPSIMOUN
V=X.
Pemenue 3amau. O6macth onpeaeneHus 1 001acTh 3HAYCHUH B3aMMHO OOPAaTHBIX
byHKIMN. 11 2
Pemenue 3amau. CrenenHas GyHKIIHS.
Pemenue 3anau. [lokazarensHas QyHKIMA.
Pemenue nokazaTeabHbIX (DYHKITHIA.
Pemenue 3anau. Jlorapudpmuyeckas GpyHkiusi. MOHOTOHHOCTD JIOTapu(pMHUECKUX
byHKIHA.
Pemenue 3anau. I'paduxu norapupmuueckux pynknmii. MccnenoBanue
sorapuMuUIecKux QyHKIIAN.
Pemenue norapu(pMu4ecKux ypaBHECHHH.
Tema 8. Conep:kanue marepuaJja: 28 32
T — MHororpanauku. MHOTOrpanHslie yrisl. Belllykiibie MHOrOrpaHHUKH. Teopema V3.3u1 71 >

Ditnepa.
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[Tpusma. [Tupamuna. Ceuenue kyOa, IpU3MbI M TUPAMHU/IBI.
umunap u konyc. [llap u chepa, ux ceueHwus.

IpakTnyeckas padora Ne3(0. MHOrorpaHHUKHU. YV 1-4,3u 1-4 1 2
IIpakTnyeckas padora Ne31. Teopema Diliepa. YV 1-4,3u1-4 1 2
IIpakTuyeckas padora Ne32. [Ipuzma. Y 1-4,3u 1-4 1 2
IIpakTnyeckas padora Ne33. [Tupamua. YV 1-4,3u1-4 1 2
IIpakTnueckas padora Ne34. [{unuHap u KOHYC. YV 1-4,3u1-4 1 2
IIpakTuyeckasi padora Ne3S. [llap u cdepa. Y 1-4,3u 1-4 1 2
KonTpoJuabHas padoraNe6. YV 1-4,3u1-4 1 2
CamocrosiTesqibHasi padora:
Pewmenue 3anau. 1Ipu3mMel
Pemenue 3agau. [Tupamuaer. 4 2
Pewmenne 3anau. IIpaBuibHble MHOTOTPAaHHUKH.
Pemenue 3agad. Beinmykiibie MHOTOTpaHHHUKH.
Coaepxanue MaTepuaja: 19 34
[TocnenoBarensHOCTH. CIOCOOBI 3aaHUS U CBOMCTBA YHCIIOBBIX
nocnenosarenbHocTel. [loHsATHE 0 ITpesien MociIe 0BaTeIbHOCTH.
[TpouzBoanas. [ToHsiTHE O MPOM3BOIHON QYHKIIUU, €€ MEXaHUIECKUN 1
F€OMETPUYECKUIN CMBICIL. V14,301,23 4 2
VYpaBHeHue kacaTenbHOM K rpaduky GyHkiuu. [IpaBuna BeIMUCICHUS TPOU3BOHOM.
[TpuMeHeHre TPOU3BOIHON K UCCIIEIOBAaHUIO (DYHKIIMH U TIOCTPOCHUE TpaUKOB.
[TponzBoaHbIe 0OpaTHON HYHKIIMU M KOMIO3UIIUN (DYHKITHH.
IIpakTnueckas padora Ne36. [Ipenen nocie10BaTeIbHOCTH.
Tena 9. beckoneuHo yObIBarolasi reOMETpUYECcKasi OCIEI0BATEIbHOCTb. Y 1-4,3u 1-4 1 2
Hauvana IIpakTnueckas padora Ne37. [IponsBogHas: MEXaHUYECKUI U T€OMETPUUECKUN
MaTE€MaTHY€CKOI0 | cMBICI MPOU3BOIHOM. Y 1-4,3u 1-4 1 2
anaausa. IIpakTuyeckas padora Ne39. [Ipasuna u hopmyinsl audepeHrpoBanus,
Ta0IMIa TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKITHI V14,31 1-4 1 2
IIpakTnyeckas padora Ne4(. YpaBHeHue KacaTelIbHOM B 001IEM BUJIE. YV 1-4,3u1-4 1 2
IIpakTuyeckasi padora Ne41.lcciaenoBanre GyHKIIUN C TTOMOIIBIO TIPOU3BOTHOM. Y 1-4,3u 1-4 1 2
IIpakTuuyeckas padora Ned42.Haxoxaenue HanOOIbIIEr0, HAMMEHBIIETO 3HAYCHUS V 1-4.3x 1-4 1 )
1 SKCTPEMaJIbHBIX 3HAYCHUH (YHKIIUH. ’
IIpakTuyeckas padora Ne43 Vurerpan u nepBoodpazHasi. YV 1-4,3u1-4 1 2
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IIpakTuyeckasi padora Ned4. Teopema HrroTona- JleitoHuna.

Y1-4,3u1-4

IIpakTnuyeckas padora Ne4S. [IpumMeHeHue UHTErpaja K BHIYUCICHUIO (PU3NIECKUX

BEJINYNH U IJIOMIAAEH.

vV 1-4,3u1-4

KonTtpoJsabsHnas padora Ne 7.

YV 1-4,3u1-4

CamocrosiTesqibHasi padora:

Pemrenue 3amau. 3aianue YuCIOBOU MOCIEI0BATEIBHOCTH.

Pemenue 3agau. [Ipenen nmocneqoBaTenbHOCTH.

Pemenwue 3anau. CymiectBoBanue npenena. beckoneuyHo yoObIBaromias
r€OMETPUYECKAsI IPOTPECCHUS.

Pewenue 3apau. Onpenenenne nponu3BOIHOM.

Pemenue 3amau. KacarenbHas k mapabosie.

Pewmenne 3anau. IIpaBuna BerauciaeHus NpOU3BOIHOM.

Pemenue 3amau. MccnenoBanre GyHKIUN ¢ TOMOIIBIO TTPOU3BOHOM.
Pemenue 3anau. HenpepbIBHOCTH PyHKITHIA.

Pemenue 3agay. 3anuce momaan B BUIE HHTErpaia.

Pemenue 3anau. [IpubnmxkenHoe BbIYMCIIEHUE HHTETpAIA.

Pemenue 3amau. I'paduueckoe BEIYMCICHUE HHTETPAA.

Pemenue 3anau. CoctaBieHne HHTETPAIbHOM CyMMBI. Beruucienue nepBooOpas3Hoi.

Pemenue 3amau. Berancnenne narerpana mno ¢popmysne Hetorona —Jleiibnuia.
Pemtenue 3agau. BerqucieHnue miomamy.
Pemenue 3amau. [lonroroBka k KOHTPOJIBHON padoTe.

15

Tema 10.
HN3mepenus B
reoMeTpHu.

Coaepxanue MaTepuaja:

28

42

O6bvem u ero npuMmeHeHue. MHTerpansHas hopmyina oobema.
@®opMyITBI TUIOIIAH TOBEPXHOCTH U 00beMa KyOa, MPpsIMOYTOJIbHOTO
napaJulesenuresia, TpIU3Mbl, TUPaMHIbI, HWIMHIPA 1 KOHYCA.
@opMyITbl TUIOIMIAH MOBEPXHOCTH U 00beMa 11apa ¥ IIonaau chepsl.

V12,38 1,2

19

IIpakTuyeckasi padora Ne46. Dopmyia oobema Kyoda.

Y1-4,3u1-4

IIpakTuyeckasi padora Ne47. dopmyia o6beMa IPSIMOYTOILHOTO
napajuieJIenumne/a.

V1-4,3u1-4

IIpakTuyeckasi padora Ned8. dopmyna oObemMa IPU3MEI.

Y1-4,3u1-4

IIpakTnyeckas padora Ne49. Gopmysna odbemMa HWIMHIPA.

YV 1-4,3u1-4

IIpakTuyeckasi padora NeS0,51. dopmyna ooObemMa TUpaMuIbl U KOHYyCA.

Y1-4,3u1-4

IIpakTyeckas padora Ne52,53. @opmynbsl o6beMa 1apa 1 ionagm chepsl.

YV 1-4,3u1-4

KonTposbHasi padora Ne 8

YV 1-4,3u1-4

— N (DN = | =

NN NN
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CamocrosiTesqibHasi padora:

Pemenue 3anau. Beruncnenue miomany. [Tnockue purypsr
Pemienue 3agau. [lupamua.

Pemenue 3apau. Hunusap.

14 2
Pemenue 3amgau. Konyec.
Pemenue 3anau. Beruncnenue oovema. [lapannenenunen, npusma u NUpamMmuia.
Pemenue 3amau. O0beM Ten BpamieHusl.
Pemenwne 3amay. [ToaroroBka Kk KOHTPOJILHOH padoTe.
Conep:kanue marepuaJja: 19 25
CoOpbITHE, BEpOATHOCTH COOBITHS, CII0)KEHUE U YMHOKEHUE BEPOSTHOCTEH.
JuckperHas cinydaiiHas BennurHa. [ToHsTHE 0 3akoHe OoybmuX uncen. [lonsTue o V 1.4.3u 1.4 10 )
3aJa4ax MaTEMaTUYECKOM CTAaTUCTUKH. > ’
Pemrenne nmpakTuueckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
IIpakTuyeckas padora NeS4. Vcropus pa3BuTHsi KOMOMHATOPUKH, TECOPHH
BEPOSITHOCTH M CTATHCTHKHU U X POJIb B PA3JIMUHBIX c(hepax demIoBEeYECKON V14,30 1-4 1 2
JKU3HEEATEILHOCTH.
IIpakTuyeckasi padora NeS5. [IpaBriia KOMOMHATOPUKH. YV 1-4,3u 1-4 1 2
Tema 11. IIpakTuyeckas padora Ne56. Perenre KOMOMHATOPHBIX 3a/1a4. V1-4,3u1-4 1 2
JaemenThbl Teopuu | [IpakTuueckas padora Ne57,58. Pasmenienus, CoYeTaHMs U IEPECTAHOBKH. YV 1-4,3u 1-4 2 2
BEPOSITHOCTEN. IIpakTnyeckas padora NeS9. bunom HeroTona u tpeyronbnuk Ilackans. V 1-4. 35 1-4 | )
[Ipuknagueie 3a1aun. ’
IIpakTnyeckas padora Ne60. Knaccuueckoe onpeneneHue BEpOsITHOCTH, CBOWCTBA V 1-4. 35 1-4 |
BEPOSITHOCTH, TEOPEMA O CYMME BEPOSITHOCTH. ’
IIpakTnueckas padora Ne61. Boruncnenue BepositHocTel. [lpukiaansie 3agaun. YV 1-4,3u1-4 1
IpakTuyeckas padora Ne62. IIpencraBieHue 4ucioBbIX JaHHBIX. [[pukiaaHbie V 1-4. 3 1-4 1 )
3a7a4H. ’
CamocrosiTesqibHasi padora:
Pemenue 3anau. [logcueT BeposiTHOCTEN. 6 2
Pemenue 3agau. [Ilpumenenne Teopun BEpOSITHOCTEN.
Conep:kanue marepuaJja: 15 32
Tema 12. PanmonanbeHble, nppalliOHAIBHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPUUECKHE
YpaBHeHus u YpaBHEHUS U HEPABEHCTBA. V12 3u2 7 )
HepaBeHCTBa PaBHOCMIIBHOCTBH ypaBHEHUI, HEpaBEHCTB U cucTeM. OCHOBHBIE ITPUEMBI UX 7

pelIeHus.
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Hcnonws3oBanre cBOMCTB U rpaduKoB GYHKIIUHA MPU PEIICHUH YPAaBHEHUN U
HEpaBeHCTB. MeTos MHTepBaa.

IpakTnyeckas padora Ne63. [IprmeHeHre MaTeMaTUYECKUX METOIO0B IS
peLICHHsI COJIepXKATEIbHBIX 33a1a4 U3 PA3IMYHBIX 00JacTell HAYK M MPAKTHKH.

V1-4,3u1-4

IIpakTnyeckas padora Ne64. Kopnu ypaBHeHHil.

Y1-4,3u1-4

IIpakTnyeckas padora Ne 65. PaBHOCHJIBHOCTh YpaBHEHH.

YV 1-4,3u 1-4

IIpakTuyeckasi padora Ne66. [Ipeobpa3oBanre ypaBHEHUH.

Y1-4,3u1-4

IpakTuyeckas padora Ne67,68, 69, 70. OCHOBHbBIE IPUEMBI PELICHHS YPABHEHHIA.

Y 1-4,3u1-4

B = =] —

NN N

CamocrosiTesibHasA padoTa:

Pemenue 3agau. Beipaxkenus. OJ13 Boipaxenuii. ToxaecTna.

Pemenue 3anau. PaBHOCHIIBHOCT®.

Pemenue 3amau. O0mme nprueMsl pelieHnid ypaBHEHUH

Pemenue 3anau. Mcronb3oBanue cBOHCTB (PyHKITHIA.

Pemenue 3amau. Anre6pandeckoe ypaBHEHHE.

Pemenue 3anau. ppannoHaibHbIE YpaBHEHMSL.

Pemenue 3anau. [lokazarenpHbie U gorapuMuyecKue ypaBHEHHUS.

Pemenne 3anau. Tpuronomerpuyeckue ypaBHEHUs.

Pemenue 3amau. O0mme nprueMsl peneHuid HEPaBEHCTB.

Pemenue 3anau. Mcnionb3oBanue cBOMCTB (DyHKIIHI MPU PELICHUN HEPABEHCTB.
Pemennie HepaBeHCTB ¢ pa3IMYHBIMU QYHKIIHSIMH.

Pemenwne 3amay. [ToaroroBka K mpeadK3aMeHalMOHHON KOHTPOJIBHOM padoTe.

17

dopma MPOMEKYTOUHOM aTTECTAMU- IK3aMeH

Hroro

234

351
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OoOpa3oBaresibHbIE pe3yJbTaThl 0cBOeHHs1 YueOHoi qucuunianabl OYI1.04 MaTtemaTuka

Kon HaumeHoBaHue pe3yjibTaTa 00yyeHUust

Vi Bnagenne meronamu 10Ka3aTeabCTB M AITOPUTMOB PEIICHUS, YMEHHE UX MPHUMEHSTh, IPOBOJUTH J0KA3aTeNbHbBIE PACCYKIEHUS B XOJE
peuieHus 3aaay.

v2 Bnagenue crangapTHBIMM NpUEMaMH PELICHHs] PAllHOHATIBHBIX M HPPAMOHANbHBIX, MMOKA3aTeIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKHIX
ypaBHeHI/Iﬁ U HCPABCHCTB, UX CUCTCM; UCIIOJIB30BAHUC T'OTOBBIX KOMIIBIOTCPHBIX IMPOTpaMM, B TOM YHUCIIC IJId IMOUCKA ITYTU PCIICHUA U
WJUTIOCTPAIMK PEIIeHNs YpaBHEHUN U HEPABEHCTB.

y3 Bnanenue OCHOBHBIMM TMOHSATHAMH O TIUIOCKMX UM TPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (UTypax, HMX OCHOBHBIX CBOMCTBax;
c(OpMHUPOBAHHOCTh YMEHHUSI PACIIO3HABATh FEOMETPHUUECKHE (PUTYpPhI Ha YepTexkax, MOJAEIAX U B pealbHOM MHUpPE; IPUMEHEHUE U3y4YEeHHBIX
CBOWCTB reoMeTpuyYecKiX GUryp u Gopmy ajs perieHus: TeOMETPUYECKHX 3a7a4 M 33]1au C MPAKTHYECKUM COJIEP>KaHHEM.

V4 BitaneHne HaBbIKaMH UCIIOJIB30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOTPAaMM IIPU PELICHUH 3a1a4.

Kon HaumeHoBaHue pe3yJbTaTa 00yueHHs

311 ChopMupoBaHHOCTh NPEACTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOW KYJIbTYpbl M MECT€ MAaT€MAaTUKH B COBPEMEHHOH IUBWIN3AILUH,
crocobax onucaHus SBJICHUI pealbHOr0 MUPa Ha MAaTEMATUYECKOM SI3bIKE.

3u 2 C(bOpMI/IpOBaHHOCTB Hpe,Z[CTaBJIeHI/Iﬁ 0 MaTeMaTHYECKUX MOHATHIX KaK BOKHEHIIINX MaTEMaTHYSCKUX MOJCIAX, ITO3BOJIAOIINX OIIMCHIBATH
Y U3y4aTh pa3Hble MPOIECCH U SIBICHUS; TOHUMaHHE BO3MOXHOCTH aKCHOMATUYECKOT0 MOCTPOEHUSI MAaTEMAaTUYECKUX TEOPUH.

3u 3 CdopMHUpOBaHHOCTD TIPEJCTABICHUNH OO0 OCHOBHBIX TMOHSATHSX MATEeMAaTHYECKOTO aHaldn3a W WX CBONCTBaX, BIIAJICHUE YMEHUEM
XapaKTepu30BaTh NoBeJIeHNe (YHKIIHI, NCIOJIb30BaHNE OJYYEHHBIX 3HAHUH /711 ONMCAHUs M aHAJIN3a peabHbIX 3aBUCUMOCTEH.

31 4 ChopMupoBaHHOCTH TPEACTABICHUH O TpoIleccax M SIBICHUSX, UMEIOIIUX BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B

peaTbHOM MHpPE, OCHOBHBIX MOHATHUIX 3JIEMEHTAPHOM TEOPHUM BEPOSITHOCTEW; YMEHHMI HAaXOIWUTh M OLICHMBATh BEPOATHOCTH HACTYIUICHUS
COOBITHH B MPOCTEHUIINX MPAKTUYECKUX CUTYAIMSIX M OCHOBHBIE XapAKTEPUCTUKU CIIyYaHBIX BEJTHYUH.
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2.3. Conep:xanue npopuIbHOM cocTABJIAIONIEH

Jnsa cneruaneraoctH 35.02.07 MexaHu3alnusa CelIbCKOTO XO3SMCTBa COCTABIIIONICH SIBISIOTCS
CIIEYIONINE TUAAKTUUCCKUE CTMHHITBI:
- BCe pasmenbl (TeMbl), BKIIOUEHHBIE B COACpKAHME YYeOHOW TUCIUIUIMHBI, SIBIISIOTCS
PO UITHHBIMH.

2.4. TeMbl HHAUBUAYAJbHbIX POEKTOB

* HenpepoiBHBIE 1pO0H.

* [IpuMeHeHne CIIOKHBIX TPOLIEHTOB B 3KOHOMHUYECKHUX pacyeTax.
* [TapannenbHOE NIPOEKTUPOBAHHUE.

* CpenHue 3HaYEHUs U UX IPUMEHEHHUE B CTATUCTHKE.

* BekTopHOE 3a7aHue IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.
* Cl10’keHHE TAPMOHMYECKUX KOJICOAHUH.

* ['paduueckoe penieHre ypaBHEHUN U HEPABEHCTB.

* [IpaBuibHBIE 1 TONTYIIPaBUIIbHBIE MHOTOTPAHHUKH.

* Konnueckune ceueHus: U MX NIpUMEHEHUE B TEXHUKE.

* [lonsiTie nuddepeHimana u ero MPUIOKECHHS.

» CxeMbl IOBTOPHBIX UCIIBITaHUN bepHymn.

* ccnenoBanre ypaBHEHHI M HEPABEHCTB € MTAPaMETPOM.
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3. YCJIOBUSA PEAJIM3AIIMA YYEFHOU JUCITATLIIAHBI

3.1. TpeOoBaHus K MATEPHAJIBLHO-TEXHHYECKOMY 00ecIeYeHU 0
VY4eOnblit kabunet: Marematuka

O6opynoBanue yaeOHOT0 KabUHeTA!

- IOCA/I0YHBIC MECTA 110 KOJIMYECTBY O0YJAIOIINXCS;

- pabouee MecTO IperoiaBaTes;

- KOMITJIEKT HarJIAHBIX TOCOOHI.

TexHuueckue cpecTBa 00y4eHUs:

- ayJIM0- ¥ BUJIEO CPEJICTBA;

- KOMIIBIOTED.

3.2. UudgopmanuonHoe odecriedeHne

OCHOBHBIE UCTOUYHUKU:

1.

bammvakos M. M. MaTtemaTtuka: yueOHUK ISl CTY/. yUpexaeHUl cpe. mpod. oOpazoBaHus.
—M., 2014.

I[OHO.HHI/ITCJIBHBIG HCTOYHUKU:

2.

10.

11.

12.

bamvakor M.U. Marematuka: yueOnuk st 10 kmacca: cpemgHee (mosiHOE) oO1Iee
oOpa3oBanue (06a30BbIi ypoBeHb) / M.M. bammakoB. — 3-e uzn. — M.:M3garensckuii IEHTP
«Axanemus», 2009.

bammvakoB M.M. Maremaruka: yueOHmk st 11 kmacca: cpemHee (TmomHoe) oOiee
obpasoBanue (6azoBbiii ypoBeHb) / M.M. bammakoB. — 3-¢ uza. — M.:M3gaTenbckuii 1IeHTP
«Axanemus», 2009.

bammvakos M.M. Marematuka: 10 k1. CoopHuk 3ama4: yued. mocodue. — M., 2004.

A.H. Konmoropos u ap. Anrebpa u Hadana aHanuza. 10 -11 k. — M., 2002

I'eomerpus, 10-11: yue6. Jlnsa o6pazorar. Yupexnaenuit / JI.C Artanacsn, B.®. Byry3os,
C.b. KagomiieB u ap. — 13-e u3g. M.: npocsenienue, 2004

AnexkcannpoB A.J[., Bepuep A.Jl., Peokuk B.M. I'eomerpus (6a30BbIi ¥ TPOQUIBHBIN
ypoBHH). 10—11 xi1. 2005.

Artanacsn JI.C., ByryzoB B.®., Kagomnes C.b. u np. I'eometpust (6a30BbIit 1 TpOPUITHHBIN
ypoBumu). 10-11. — M., 2005.

Komsrun FO.M., TkaueBa M.B, ®eneposa H.E. u ap. mox pen. XKwkuenko A.b. Anrebpa u
Hayaja MaTeMaTHYeCcKoro aHaiun3a (06a3oBbiii ¥ npoduiabHbI ypoBaM). 10 k1. — M., 2005.
Huxonbckuit C.M., IloramoB M.K., Pemernukor H.H. um nap. Anrebpa u Havama
MaTeMaTHYecKoro aHaimsa (06a30oBbiid ¥ npoduibHbI ypoBaM). 11 Ki1. — M., 2006.
Huxonbckuit C.M., IloramoB M.K., Pemernukor H.H. um nap. Anrebpa u Havama
MaTeMaTHYecKoro aHaimsa (06a3oBbiil ¥ npoduibHbI ypoBan). 10 k1. — M., 2006.
[apeirun U.®. I'eomerpust (6a30Bwiit ypoBers) 10—11 k. — 2005.
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HuTepner-pecypcsl:

http://www.math.ru

I'azera "Marematuka" uzgarensckoro goma "lIlepBoe ceHTa0ps"
http://mat.1september.ru

Marematika B OTKPBITOM KOJIJIEIIKE

http://www.mathematics.ru

Maremaruka: KoHCyIbTallMOHHBINM HEHTP MpenoaaBaTenaeii U BHITyCKHUKOB MI'Y
http://school.msu.ru

Marepuansl no MmareMaTike B EquHoi komtekuun nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
http://school_collection.edu.ru/collection/matematika/

MOCKOBCKUH IIEHTP HEMPEPBHIBHOTO MaTeMatuieckoro oopazosanus (MLIHMO)
http://www.mccme.ru

OO6pa3zoBarenbHbIi MaTeMaTuueckuii cailt Exponenta.ru

http://www.exponenta.ru

Oobmepoccuiickuii Matemarndeckuii moptan Math Net.Ru
http://www.mathnet.ru

ITopran Allmath.ru — Bcs MaTeMaTHKa B OTHOM MECTe

http://math.ournet.md
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCHUILIAHBI
KonTponb u© oLleHKa pe3yJbTaTOB OCBOCHHS Y4eOHOM JUCHUIUIMHBI  OCYIIECTBIISETCS

npernojaBaTeieM B Ipolecce MPOBEACHUS MNPAKTUYECKHX 3aHATHH H  J1abOpaTOpHBIX paboT,

TECTUPOBAHUS, a TaKKe BBINOJHEHUS OOYy4YalOUIMMUCS WHAMBUIYaJIbHBIX 3aJaHUM, MPOEKTOB,

HUCCJIETOBAHUM.

PesyabTarpl  00yyeHusi (OCBOEHHbIe YMEHHsI, YCBOEHHbIE
3HAHMSA)

®opMBbI 1 METObI KOHTPOJIA
U OUEHKH  pe3yJbTaToB
00y4eHust

B pesynprare ocBoeHUs y4eOHOW AUCHUIUTUHBI OOy4aromuncs

JOJDKEH 3HATH/IOHUMATH!

e 3HAayeHHWE MATeMaTHYEeCKOH Hayku JJs peleHus 3ajad,
BO3HHUKAIOIIUX B TEOPHU M MPAKTUKE; IIUPOTY U B TO K€ BpeMs
OrPaHMYCHHOCTh TMPHMEHEHUS MaTeMaTHYECKHX METOJO0B K
aHaJIM3y M UCCIEIOBAHHUIO MPOIECCOB U SBICHHUM B MPHpOJE U
00IIIeCTBE;

® 3HAayeHUE MPAKTHUKH U BOIMPOCOB, BO3HUKAIOIIUX B CaMOM
MaremMaTtuke Uit GOPMHUPOBAHUS W PA3BUTHS MaTeMaTH4YeCKOW
HAyKW; HWCTOPHIO Ppa3BUTUS TOHATHS  YWCIA, CO3JaHMA
MaTeMaTU4ecKOoro aHaJln3a, BO3HUKHOBEHUS M  Pa3BUTHSA
TeOMETPHH;

® YHUBEPCAIbHBII XapakTep 3aKOHOB JIOTMKH MaTeMaTHYeCKHX
pacCyXIeHWi, WX TNPUMEHHNMOCTh BO BCeX  O0JIACTAX
YeJI0BEYECKOH JIeATEIIbHOCTH;

® BEpOATHOCTHBIN XapakxTep Pa3INIHBIX MPOIIECCOB
OKPYKAIOIIEro MHpA.

YCTHBIM OIIPOC

TECTUPOBAHUE

caMmocTosiTenbHas paboTa

TECTHUPOBAaHUE

B pesynprare ocBoeHUS y4yeOHOW AUCHUIUIUHBI OOy4aromuncs

JIOJKEH YMeTh:

AJITEBPA

® BBINOJHATh apUPMETHUYECKHE ACUCTBUS HAJ YUCIAMM, codeTas
YCTHbIE M NHUCbMEHHBIE INPHUEMBI; HAaXOAWUTh NPHOIMIKEHHbIE
3HA4YEHHUs BEJIMYMH U TOTPEIIHOCTH BBIYUCIECHHUH (aOCOMOTHAs 1
OTHOCHUTEJIbHAs); CPABHUBATh YHCIIOBBIE BBIPAKEHUS;

® HAXOAUTh  3HAYCHHS  KOpHA,  CTEMeHH,  Jorapudma,
TPUTOHOMETPUUYECKUX BBIPRKEHUH Ha OCHOBE OIpeesICHus,
UCHOJb3Yysl MPU HEOOXOAUMOCTH MHCTPYMEHTAIbHbBIE CPEICTBA;
MOJIb30BaThCsl MPUOJIMKEHHOW OIIGHKOH MpH TMPaKTHYECKUX

pacuyerax;
®  BBITIOJIHATH MPEOOPA30BAHUS BBIPAKEHUN, IPUMEHSS (POPMYIIHI,
CBS3aHHBIE  CO  CBOMCTBaMH  CTeleHed,  Jiorapudmos,

TPUTOHOMETPHUECKUX (DYHKIIMH;

HCNO0JIL30BATh  NPHOOpETeHHbIe 3HAHWUSI M yYMEHHS B

NMPAKTHYECKOM eATeJIbHOCTH U MOBCEAHEBHOM KU3HMU:

® I IPAaKTUYECKUX PAcdeToB 1O (popMysaM, BKIOYas popMyIibl,
coJleprKalIue CTCIICHH, paavKasl, J0rapupmbl U
TPUTOHOMETPUYECKHE (GyHKLHN, UCIIOJIB3Ys pu
HEOOXO/JMMOCTH  CIIPAaBOYHBIE MaTepHajibl M  MPOCTEHIIHe
BBIYHCIIUTEIIBHBIE YCTPOMCTBA.

DYyHKUMH U TPapuKu

® BBIUUCIATH 3HAueHHE (QYHKUMU 1O 3aJaHHOMY 3HA4YEHUIO
apryMeHTa IpU Pa3IUYHBIX CIIoco0ax 3a1aHus GyHKLIUY;

® OmpeneNsiTh OCHOBHBIE  CBOMCTBA  YHCJIOBBIX  (DYHKITHH,
WJUTIOCTPUPOBATh UX Ha rpaduKax;

® CTpOWTH TpaUKH H3YYEHHBIX (PYHKIMH, WIIIOCTPHUPOBATH IO

caMOCTOsTeNIbHAs paboTa

caMmocTosiTenbHas pabota

TECTHUPOBaHUE

caMmocTosiTenbHas pabota

TECTHUPOBAaHUE
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rpaduKy CBOMCTBA 3JIEMEHTAPHBIX (QYHKIINML;
® JCIOJIb30BaTh MOHATHE (YHKIMH JUIsl ONMUCAHUS W aHaln3a
3aBHCHUMOCTEN BETUYHNH;
HCNOJIb30BATh NPUHOOPETEHHbIE 3HAHMS W  yYMEHHS B
NMPAKTHYECKOM eATeJIbHOCTH U MOBCEAHEBHOM KU3HMU:

J IUIE  ONMMCAaHUsl C  TMOMOUIbIO  (YHKUMH  pa3sIUYHBIX
3aBUCUMOCTEH, MpeICTaBIeHUs UX rpaduyecKu, UHTEPIpETaH
rpaduKoB.

Havana MmaTeMaTH4eCKOro aHaIn3a

J HAaXOJHTh IPON3BOIHBIC AIIEMEHTAPHBIX (DYHKINH;

J MCIOJIb30BATh MIPOU3BOIHYIO ISl U3YUEHHsI CBOMCTB (DyHKIUN
U TIOCTPOEHUS TPa(UKOB;

J INPUMEHATh MPOU3BOJHYIO UIS TPOBEACHUS MPUOIMKEHHBIX

BBIYMCIICHHWM, pellaTh 3aJayd NPUKIAJHOrO XapakTepa Ha
HaAXO0XIACHUC HaI/I6OJIBH_I€FO 1 HAMMCHBIICTO 3HAUYCHU A,

° BBIYUCIISITH B MPOCTEHIIMX CIydasx IUIOMAIA U OOBEMBI C
KCITOJIb30BAHUEM OMPEACICHHOTO UHTETPaa;

HCNOJIb30BATh NPUOOPETEHHbIE 3HAHMA W  yYMEHHS B

NMPAKTHYECKOM 1eATeJIbHOCTH U MOBCEAHEBHOM KU3HM IS

o peH_IeHI/ISI HpI/IKJIa,Z[HBIX 3aga4, B TOM YHCJIIC COLHaJIbHO-
3KOHOMHUYCCKUX U q)HSquCKHX, Ha HaI/IGOHBI_HI/Ie U HAUMCHBIIINEC
3HAYEHUsI, HA HAXOXKJIEHUE CKOPOCTH U YCKOPEHHSI.

YpaBHeHUS M HEPABEHCTBA

° pemaTh palroHANIbHBIE, MOKa3aTeabHbIe, JOTapu(MHUYECKue,
TPUTOHOMETPUUYECKUE YPaBHEHUS, CBOISIIMECS K JUHEWUHBIM U
KBa,Z[paTHBIM, a TAK)XXC aHAJIOTUYHBIC HepaBeHCTBa U CUCTCMBI,

o HCIIONh30BaTh TpauUecKuil METOJ pelieHUs ypaBHCHHH WU
HEPaBEHCTB;

o n300pakaTh HAa  KOOPAWUHATHOW  TUIOCKOCTH  PEIIeHUs
YpaBHEHUIA, HEPABEHCTB U CUCTEM C ABYMS HEU3BECTHBIMU;

° COCTAaBJIATH u peuiaTb YpaBHCHHA n HCPAaBCHCTBA,

CBSI3BIBAIOIIE€ HEW3BECTHBIE BEJIWYHMHBI B TEKCTOBHIX (B TOM
YHUCJIe MPUKIIAIHBIX ) 3a/1a4aX.

HCNOJIb30BATh NPUOOPETEHHbIE 3HAHMA W  yYMEHHS B

NMPAKTHYECKOM 1eITeJIbHOCTH U MOBCEIHEBHOM KU3HU:

. TSt MOCTPOEHUS n HCCIIETOBAHUS MPOCTEUIINX
MaTeMaTHUYEeCKUX MOJCIICH.

KOMBUHATOPUKA, CTATUCTUKA W TEOPHUA
BEPOSITHOCTEM

o pemars TpocTeiinre KOMOMHATOPHBIE 3a/Jadydl  METOAO0M
nepebopa, a TakKe ¢ UCIOIb30BAHUEM H3BECTHBIX POPMYI;
o BBIUUCIIATH B MMPOCTEHIINX CITy4asiX BEPOSITHOCTH COOBITHIl Ha

OCHOBE IOJICUETA YKCJIa HCXOI0B;
HCNOJIb30BATh NPUOOPETEHHbIE 3HAHMA W  yYMEHHS B
NMPAKTHYECKOM eATeJIbHOCTH U MOBCEAHEBHOM KU3HMU:

J IUIS. aHAJIM3a PealIbHBIX YMCIIOBBIX JAHHBIX, MPEACTABICHHBIX
B BUJI€ AMarpamm, rpauKoB;

J aHann3a MHQOpMANNU CTAaTHCTHYECKOTO XapaKTepa.

IF'EOMETPUSI

® pacClo3HaBaTb Ha 4YCPTCIKAX M MOACIIIX MPOCTPAHCTBCHHBIC

caMmocTosiTenbHas pabota

caMmocTosiTenbHas paboTa

caMOCTOsTeNIbHAs paboTa

caMOCTOsTeNIbHAs paboTa

caMOCTOsTeNIbHas paboTa
TECTUPOBAHUE

caMmocTosiTeNnbHas paboTa

caMOCTOsTeNIbHas paboTa

TECTHUPOBaHUE

TECTHUPOBaHUE

caMmocTosiTeNnbHas paboTa

caMmocTosiTenbHas paboTa

caMOCTOsTeNIbHAas paboTa

caMmocTosiTenbHas pabota

caMOCTOsTeNIbHAs paboTa
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(OpMBI; COOTHOCUTH TPEXMEpPHbIE OOBEKTHI C UX OMHUCAHUSIMH,
M300paKCHUSIMU;

® ONKUCBHIBATH B3aMMHOE PACIOJIOKEHUE MPSAMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE, APTyMEHTUPOBATh CBOM CYXKIEHHS 00 3TOM
PacrooKeHUH;

® AHAIU3UPOBATH B MIPOCTEUILNX
pacroio’keHrue 0ObEKTOB B IPOCTPAHCTBE;

e u300pakaTh OCHOBHBIE MHOTOIPDAaHHUKH U KpYIJIbIe Tea;
BBITIOJIHATH YEPTEKHU 110 YCIOBUAM 3a/ay;

® CTPOUTH IpOCTeIIne ceueHus Kyoa, mMpu3Mbl, TUPAMU/IBL;

e pemiarh MIAHUMETPUUECKHUE U MPOCTEHIINE CTEPEOMETPUUECKUE
3aJlayy Ha HaXOXKJACHHE FeOMETPUUECKUX BEIUYUH (JIJIMH, YIJIOB,
miommajei, 00beMoB);

crydasax B3alMHOC

® HCIIOJIB30BAaTh IPH  PEHICHHH CTEPCOMETPUYCSCKUX  3a1ad
TUTAHUMETPUIECKHE (PAKTBI U METOIBI;

° IIPOBOJIUTL JOKa3aTEJIbHBIE PACCYXIECHUS B XOAE pEIICHUSA
3a1ad;

HCNOJIb30BATh  NMPHOOpPeTeHHbIe 3HAHWUSI M yYMEHHs B

NPAaKTHYECKOI eSITeIbHOCTH U MOBCETHEBHOM KH3HM:

° TUTS HCCJIEIOBAHUS (MozeTMpOBaHMS) HECIIOKHBIX

MPAaKTHYECKUX CHUTYyallMii Ha OCHOBE HM3YYCHHBIX (QOpMyNIT U
CBOHCTB (uryp;

° BBIYMCIICHHS  O0BEMOB M IUIONIIAJICH  MOBEPXHOCTEH
HpOCTpaHCTBeHHBIX TCJI HpI/I peH_IeHI/II/I HpaKTI/I‘IeCKI/IX 3aaa4,
HCIIONB3YS npu HEOOXOIMMOCTH CIIPaBOYHHUKH u
BBIUHUCIIUTCIIBbHBIC yCTpOﬁCTBa.

TECTHUPOBAaHUE

caMOCTOSTeNIbHAs paboTa

TECTHUPOBaHUE

caMmocTosiTenbHas paboTa

TECTHUPOBAaHUE

caMmocTosiTenbHas pabota
TECTUPOBAHUE
caMmocTosiTenbHas paboTa

caMmocTosiTenbHas paboTa

TECTHUPOBAaHUE

caMOCTOSTeNIbHAas paboTa

TECTHUPOBAaHUE

caMmocTosiTenbHas pabota
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JIMCT WU3MEHEHUI n JTOIMOJIHEHMH, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

Ne HU3MCEHCHNA, JaTa BHCCCHUA N3MCHCHUS, Ne CTpaHUIbl C ©3BMCHCHHECM,

BbIJIO CTAJIO

OcHoBaHuE:

[Moamuce nuia BHECIIETO U3MEHEHUS:
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IIpnioxenne 1

IJIAHUPOBAHUE YUEBHBIX 3AHSATHMN C UCTTOJIb30BAHUEM AKTUBHBIX U
NHTEPAKTUBHBIX ®OPM U METOJIOB OBYUYEHMUSA

Kon
Ne Tema yueOHOrO K;);I_ AKTHBHbIC M HHTEePAKTHBHbIE ()OPMBI U METObI (l)opn:lxpyeM
n/n 3aHATHSA o0yueHust
4acoB KOMIIETeHIH
i
AHketupoBaHue u nposeneHue uccnegopanus no reme | OK 1, OK 2,
1 Tewa 1. Passutue 2 «IIpruMeHeHHe CIIOKHBIX TPOLIEHTOB B 3kOHOMHUYeckuX | OK 9.
MOHSITUS O YUCIIE
pacuerax»
Tewma 2. Kophu, UccnenoBatenbckas pabora Ha Temy: «Jlorapudmsl u OK 1, OK 2,
2 CTEINEHU U 2 UX CBOMCTBa» OK 9.
sorapuhMbl
Tema 3. [Ipsmbie Urposas pazmunka no teme «llapamensHoe OK 1,0K 2,
3 U TUIOCKOCTH B 1 IIPOEKTUPOBAHUE) OK 9.
IPOCTPAHCTBE
Tema 3. TIpsimble Belnonnenue monenen 1t 1EMOHCTpALuu TEOPEM OK 1, OK 2,
4 U IIJIOCKOCTH B 2 OK 9.
IPOCTPAHCTBE
Tema 4. UccnenoBatenbckas pabora Ha TeMy «BekTopHOe OK 1,0K 2,
5 Koopaunats! u 2 3alaHKE NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBEY OK 9.
BEKTOPBI
6 Tema 5. OcHOBBI | Urposas pazmunka «Tpuronomerpuueckue pynkuun» | OK 1, OK 2,
TPUTOHOMETPUHU OK 9.
7 Tema 5. OcHOBBI 1 CocraBienue Tabnun 3HaueHnit tpuronomerpuueckux | OK 1, OK 2,
TPUTOHOMETPHUH byakumii, hopmyn OK 9.
] Tema 5. OcHOBBI ) HccnenoBatenbckas padota mo reme «O0OpaTHbie OK 1, OK 2,
TPUTOHOMETPUHU TPUTOHOMETPUYCCKHE (DYHKITHI OK 9.
Tema 6. HccnenoBatensckas padota o treme «lIpumenenue OK 1, OK 2,
DyHKIINU, UX sorapuMuUIecKux QyHKITAMN OK 9.
CBOMCTBA U
rpadukH.
9 CrerncHHbIE, )
MOKa3aTelbHbIE,
J0rapupMHUECKU
eu
TPUTOHOMETPHUUEC
KHe QyHKITUN
10 Tema 7. ) Brinmonnenue Mozienelt npocTpaHCTBEHHBIX (PUTYD OK 1, OK 2,
MHOrorpaHHuKN OK 9.
11 Tema 7. ) UccnenoBatenbckas pabora 1mo Teme «Y ceueHHas OK 1, 0K 2,
MHororpaHHuKu IpamMuia» OK 9.
Tema 8. Tenau BrimonnHenue moeneit mpocTpaHCTBEHHBIX GUTYDP OK 1,0K 2,
12 MIOBEPXHOCTHU 2 OK 9.
BpallleHus
Tema 8. Tenau HccnenoBarenbckast paboTta mo Teme «Y CeUeHHBII OK 1,0K 2,
13 MMOBEPXHOCTHU 2 KOHYC» OK 9.
BpaIleHus
Tema 9. Hauana «MosroBoit mTypm» o Teme «lIpenen hyHKIIN OK 1,0K 2,
14 | MmaTeMaTUYECKOTo 1 OK 9.
aHaJm3a
15 Tema 9. Hauana 2 HccnenoBaTenbckas pabota o teme «lIponsBogHas B OK 1, OK 2,
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MaTeMaTU4eCKOro TEXHUKE OK 9.
aHaJn3a
Tema 9. Hauana Urposas pazmunka «lIpunoxxenus nuddepenimana OK 1, OK 2,
16 | maTemMaTH4yeCKOro OK 9.
aHaym3a
Tema 9. Hauana Brimonaenue pacuetHo-rpaduueckor padoThl OK 1, OK 2,
17 | MmaTeMaTU4YEeCKOro «UccnenoBanue GyHKIIUHU U IOCTPOSHHE rpaduKar OK 9.
aHaJn3a
Tema 9. Hauana Brimonaenue pacuetHo-rpaduueckor padoThl OK 1, OK 2,
18 | maremaTH4eCKOro «Bpraucnenue miaomany KpUuBOJINHENHOM Tparelum» OK 9.
aHaJn3a
Tema 10. HccnenoBarenbckas pabota mo Teme «BberaucieHue OK1,0K?2,
19 N3smepenus B o0beMa ¢ TTOMOIIBIO OTPEICTICHHOTO HHTETpajia OK 9.
r€OMETPUU
Tema 10. Keiic-meron o teMe «CuMMETpHS B MPOCTPAHCTBE» OK 1,0K 2,
20 N3mepenus B OK 9.
TeOMETPHUH
Tema 11. HccnenoBatensckas padota o reme «DopmMyiisl OK 1, OK 2,
21 DJIEeMEHTHI KOMOWHATOPUKH OK 9.
KOMOWHATOPUKH
Tema 11. Merton npoekTtoB 1o Teme «Kombunaropusie popmynsr | OK 1, OK 2,
22 DNEeMEHTHI BOKpYT Hac» OK 9.
KOMOWHATOPUKH
Tema 12. Keiic-meton no teme «CpenHre 3HAaUSHUS U UX OK 1,0K 2,
DJIEeMEHTHI MPUMEHEHUE B CTATUCTUKE) OK 9.
Teopun
23 BEPOSATHOCTEM.
DJIEMEHTHI
MaTeMaTUYECKON
CTaTHCTUKH
Tema 13. «Mo3roBoi MTypM» MO TeEME «Y paBHEHHS U OK 1,0K 2,
24 VYpaBHeHUs U HEPABEHCTBA C MOJYJIEM» OK 9.
HEPABEHCTBA
Tema 13. Keiic-meton o reme «I'padudeckoe perenue OK 1,0K 2,
25 YpaBHeHus U YPAaBHEHUN U HEPABEHCTB) OK 9.
HEpaBEHCTBA
Tema 13. Kpyraslii cTon (rpynmnoBasi IUCKYCCHS) 110 TEME OK 1, OK 2,
26 YpaBHeHus u «MeToabl pelIeHHs] CUCTEM JIMHEHHBIX YPABHEHUM C OK 9.
HEpaBEHCTBA JIBYMSI TIEPEMEHHBIMU))
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IIpnioxenne 2

KOHKPETHU3AIIUA PE3YJBTATOB OCBOEHUA MATEMATHKHA

I'naBa 1. KopHu u crenenu

VMmeTs:

- HAXOAWTb 3HAYCHUS KOPHs HATYpaJIbHOU
CTENEHW, CTENEeHH C palMOHAIBHBIM
MoKa3aTelieM,

- TOJIb30BAaThCSl OLIEHKOM W MPUKUIKOU
MIPU IPAKTUYECKUX pacuerax;

- TIPOBOJIUTH IO M3BECTHHIM (OpMYyJIaM H
npaBuigaM TpeoOpa3oBaHusi OyKBEHHBIX
BBIDOKCHHUH,  BKJIIOYAIONIUX  CTETCHH,
paJIMKaIIbI

BoryunTs:

- Ta0JHIly CTETIeHEeH HAaTYpabHBIX YHCET;

- CBOMCTBA CTeNeHEN ¢ NEHCTBUTENLHBIM ITOKa3aTeIeM;
- IEUCTBUS C KOPHIMU;

- GOpMyITBI COKPAIIEHHOTO YMHOKEHUS.

3HaTh:

- OIpeZeNIeHNE KOPHS N-Oi CTETECHH;

- CBOIICTBa CTENEHU C PALUOHAIBHBIM
MOKa3aTeseM,

- CBOMCTBa KOPHEN N-Oil CTENEHH.

- aJroOpuTM pELICHUS HUPPALUOHAIBHBIX
YpaBHEHU.

Onpenenenre U CBOMCTBA KOPHEW N-0i CTEIECHM.
OnpeneneHue U CBOMCTBA CTENEHH C PaLMOHAIBHBIM
MIOKa3aTeJEM.

Pewenne nppaniuOHaIBHBIX YPaBHEHUMN.

CamocrosrenbHas pabora

IIpoBepuTh HaBBIKM IIPUMEHEHUs CBOWCTB KOpPHEH nN-OU
CTEMNEeHH, IEUCTBUI ¢ KOPHSIMHU B MPOIECCE MPeoOpa3oBaHUM
BBIPAKCHU.

Kontponbnas padoTa.

[IpoBeputh 3HaHuA W yMmeHus B 1o Teme «KopHu wu
CTEIICHU.

I'nasa 2. [TpsiMble 1 IJIOCKOCTH B IPOCTPAHCTBE.

VYMeTh:

- OINHKCHIBATh B3aMMHOE PACIIOJIOKCHHE
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE,

- apryMEHTHPOBATh CBOM CYXICHUS 00
3TOM PaCIIOIOKEHHUU;

- aHAJIM3UPOBATh B MPOCTEUINX CIIydasx
B3aMIMHOE pACIIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

Haxoxnenue  napajuienbHbIX,  I[EPIEHAUKYISPHBIX U
CKPELIUBAIOIIMXCS MPAMBIX, a TaKXke MapajuleIbHbIX,
NEPHNEHAUKYJIAPHBIX  IUIOCKOCTEH Ha MOJEIAX U B

OKpY’KaloIIeM Hac MPOCTPAHCTBE.

3HaTh:
- aKCHOMBI CTEPEOMETPHH;
- CJEIOCTBHUSA U3 aKCHUOM.

AKCHOMBI CTEPEOMETPHUH.
[leprieHANKYIASIPHOCTD MPSAMBIX U INTIOCKOCTEH.
[lepnieHAUKyYmsAp ¥ HAKIIOHHAS.

Teopema 0 TpE€X mNeEpHEHAUKYIAPAX.
IPSIMBIX U IIJIOCKOCTEM.

[TapannensHOCTH

CamocrosiTenbHas paboTa.

1. AKCHOMBI CTEPEOMETPUN U CIIEACTBUS U3 AKCHOM.

2. TlapannenbHOCTh M NEPIEHIUKYISIPHOCTH MPAMBIX U
IIJIOCKOCTEM.

3. IlepnieHquKysAp U HAKJIOHHAS.

KonTtponbHas pabora.

[IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE.

I'maBa 3. KomOuHaToprka U T€OpUs BEPOSITHOCTH

VYMeTh:

- pemarh MNpOCTeiIme KOMOWHATOPHBIC
3aladyl METOJOM Iepedbopa, a TaKkKe C
HCIIOJTh30BaHUEM U3BECTHBIX (POPMYIT;

- BBIYUCIISITH B HpOCTGﬁHIHX cnyqaﬂx
BEPOSITHOCTH  COOBITHM  HAa  OCHOBE
moacCdYeTa 4yucjia uCX040B,

Hcnonws3oBars GopMynbl  BBIYMCICHHS  YHCIA
MEPECTAHOBOK, pa3MEIICHHI W COYETaHWH, a TaKkKe
KIIACCHYECKOH  (OpMYINIbI  ONPENEICHUS  BEPOSITHOCTH

COOBITHIA MTPH PEIIEHUH KOHKPETHBIX 3a/1a4.
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- UCTIOJIb30BaTh MPUOOPETCHHEIE 3HAHUS U
YMEHHUS B NPAKTUUYECKOW ACSITEIBHOCTH U
IMOBCEAHEBHOM JKU3HU:

- JUIS aHaluM3a PEeaTbHBIX YHCIIOBBIX
JNAHHBIX,  TPEACTABICHHBIX B  BHUJE
TuarpaMm, rpadukos;

- aHanmM3a UHQOpPMAIMK CTATHCTHYECKOTO

Xapakrepa.

3HaTh: OcnoBHble TIoHATHS. [IpaBuIa KOMOMHATOPHUKHY.

- HUMeThb 4eTkoe npexactaBieHue o0 | [looyepénHbplii M OAHOBPEMEHHBIH BBIOOP HECKOJIBKUX
OCHOBHBIX MOHATHSX TEOPUU | DIIEMEHTOB U3 KOHEUHOIO MHOYKECTBA.

BEPOATHOCTEM: Pa3zmemenus. [lepectranoBKH.

- OIIpeeICHUS nepectaHoBok, | CoueTaHus.

pa3MelIeHus], COUeTaHus, buaom Hrrotona. CpoiicTBa OMHOMHUHAILHBIX
- (hopMynBI 1151 X BBIYUCICHHUS; K03 PHUIIHEHTOB.

- IOHSATHE BEPOSITHOCTU COOBITHS,
- CBOMCTBA BEPOSITHOCTU COOBITHIA.

Tpeyronpuuk [Tackans.

DeMeHTapHbIE U CIOXKHBIE COOBITHS.

IToHsATHE O HE3aBUCHMOCTH COOBITHIA.

BepOHTHOCTB U CTaTUCTHUYCCKAdA YacToTa HaCTYH.HeHI/ISI
COOBITHS.

CamocrosrenbHas pabora

Pemenne 3amau  Ha BBIUMCICHHE YHCJIa COYCTAHUM,

pa3MEIEeHUI U NTePECTAaHOBOK.

KontponbHas pabora

Penenue 3a1a4 Ha BBIYMCICHUE BEPOSITHOCTH COOBITHIA.

I'naBa 4. KoopauHaTsl M BEKTOPHI

VMmeTs:

- BBIYUCJISITh MOI[y.HB BGKTOpa.

- CKJAAbIBaTh BEKTOPHl W YMHOXAaTh
BEKTOp Ha YHUCIIO.

- BBIYUCJICHUE CYMMBI BEKTOPOB;

- BBIYUCJICHUC PA3HOCTU BECKTOPOB;,

- BBIYUCJICHUC yTIJIa MCXOY BEKTOpaMu,

- BBIYUCJICHUC CKAJIAPHOI'0 MPOU3BCACHHA BCKTOPOB;

- OTPEAETATh Yol MEXKAY BEKTOPaMH. - pa3loXKeHHe BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
- HaxoAWTh KOOPAMHATBI BEKTOpPA M | BEKTOPaM.

CKaJIIPHOE MPOU3BEIEHUE BEKTOPOB.

- Ppa3lOXUTh  BEKTOp IO  JIBYM

HEKOJUIMHEapHBbIM BEKTOPaM.

3HaTh: - IIOHATHUE BEKTOPA;

- OmpezereHue BEKTOpa, MOy BEKTOpa. | - IEHCTBUA C BEKTOPAMU;

— YCJIOBHE PaBEHCTBA BEKTOPOB. - pa3joXEHUE BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
- TpaBWiIa CIOXKEHUS BEKTOPOB U | BEKTOPAM.

YMHOXKEHHUE BEKTOpa Ha YUCIIO.
- opmymy yria MexIy BEKTOpaMHu.
-popMynBl  KOOpAWMHAT  BEKTOpa U

CKQJIIPHOTO TIPOU3BEICHHS BEKTOPOB.

- OIpEJIEICHNEe KOJUTMHEAPHBIX BEKTOPOB.

CamocrosiTenpHas padora.

3amaun Ha XOXKJCHHUE JJIMH OTPE3KOB, JICJICHUE OTpe3Ka Ha
MPONMOPIUOHAIbHBIE YaCTH, HaXO0XKACHUE yria MExXIy
BEKTOPAMH.

KontponsHas pabora

JleficTBUs HaJx BEKTOpaMH, HAXO0XKACHHE YyIila MEXIy
BEKTOPAMH, PA3JIOKEHHUE BEKTOPA 110 IBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

I'maBa 5. OCHOBBI TPUTOHOMETPUU

YMeTs:
- HaXOJIUThb 3HAYEHUs CHHYyCa, KOCHHYCA,
TaHIeHca U KOTaHTeHCa YHCElT;

- TIOJIB3YSAChb TPUTOHOMETPUYECKUM KPYIOM OIPEHENIATh
3HAYEHHs CUHYCa, KOCUHYCA, TAHI€HCA U KOTaHI€HCa YHCEIT;
- Hay4UTh I10JIb30BaTHCS OCHOBHBIMU
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- M0JIb30BaThCS OCHOBHBIMH
TPUTOHOMETPUYECKUMHI TOXAECTBAMHU U
(bopmynamMu IpUBEICHUS;

TPUTOHOMETPUYECKUMH  TOXXKIECTBAaMH M (QopMmysiaMu
NPUBEJCHUS AJIs IPeoOpa30BaHMsl BEIPAXKEHUH;

- pemaTb TPUTOHOMETPUUECKUE YPABHEHMS U HEPABEHCTBA

- Pemarp TPUTOHOMETPUYECKHE

YpaBHEHUS U HEPABEHCTBA

3HaTh: 1. Paquannas Mepa yriioB.

- Paguannyro mepy yria. 2. OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA, (HOPMYIIBI

- Cunyc, KOCHHYC, TAHT€HC M KOTaHTEHC
qHCIIa;

- OcHoBHbIE TPUTOHOMETPHUUECKUE
TOXKZECTBa, (OPMYIIBI TPUBEICHHS.

- [IpeobOpazoBanms MPOCTEUIIINX
TPUTOHOMETPUUECKUX BBIPAKEHUM.

- Pemenue TPUTOHOMETPUUECKHUX
YPABHEHUN U HEPABEHCTB.

IIPUBEICHUS.
3. PernieHne TpUroHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB.

CamocrosiTenpHas padora.

- HaXOJIUTb CUHYC, KOCUHYC, TAHT€HC U KOTAaHT'€HC YHCJIa;

- mpeoOpa3oBaTh  MPOCTEUIINE  TPUTOHOMETPHUYECKUE
BBIPAKCHUS.

- pemarb TPUrOHOMETPUUYECKNE YPABHEHUS U HEPABEHCTBA.

KontponbHas padota

[IpoBeputh ymeHue

- HaXOUTb CUHYC, KOCUHYC, TAHIT'CHC 1 KOTAHI'CHC YUCJIa;

- mpeoOpa3oBaTh  MPOCTEHIINE  TPUTOHOMETPUUYECKUE
BBIPAXKEHHUSL.

- pemaTh TPUrOHOMETPUUYECKHE YPAaBHEHUSI U HEPABEHCTBA.

I'maBa 6. ®yHKIIMHU, UX CBOMCTBA M TpadUKH

YMers:
- BBIUHCIATH 3HAueHHE (QYHKIUU 110
3aJaHHOMY 3HAYEHHWIO apryMeHTa Mpu
pa3IUYHBIX crioco0ax 3amanus QyHKITUH;
- OmpeneNnsiTh ~ OCHOBHBIE  CBOICTBa
YHUCIOBBIX (DYHKIUH, WUTIOCTPUPOBATH UX
Ha TpaduKax;
- CTpOouTh TrpaduKh M3YYCHHBIX ()YHKIIHH,
WUTIOCTPUPOBATh MO TpaduKy CBOHCTBA
AJIeMEHTapHBIX (YHKIINH;
- WCIOJb30BaTh TOHATHE (DYHKIHUH IS
ONMCAaHUA M aHajdM3a 3aBUCHUMOCTEH
BEJIMYUH;
- UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U
YMEHHS B MPAKTHYECKOW NEATETHbHOCTH U
MOBCEIHEBHON JKMU3HHM Ui ONHCAHUSA C

- 00nacTh omnpeneneHus: GyHKIUY;

- MHOKECTBO 3HAUYCHUH (QYHKIUH;

- ompejesieHue YETHOCTH WM HEYETHOCTH, TEPHUOJMYHOCTH
$ynkumm;

- BO3pacTaHue u yObIBaHUE (DYHKIIHH;

- TOYKH 9KCTPEMyMa U SKCTPEMYMBI (pyHKIHH;

- HaUMEHbIIIee U HauOombIlIee 3HaYeHNE (PYHKIIUH.

MIOMOIIBIO byHKUIni pa3IMYHBIX

3aBHCUMOCTEH, NpeCTaBICHUS ux

rpaduuecKu.

3HaTh: - obnacth onpeaeneHus QyHKIINH,

- onpeneneHne pyHKINM; - MHOXE€CTBO 3HAYCHUH (PYHKIINH;

- CBOWCTBa (DYHKIINN; - ompeJesieHue YETHOCTH WIIM HEYETHOCTH, TIEPHUOJMIHOCTH
- CcXeMy wucciefoBaHus (QyHKUUN U | QYHKIMU;

nmocTpoeHue rpaduka GyHKIIMH Ha OCHOBE
UCCIIeIOBaHUSI.
- mpeoOpa3oBaHue TpadUKOB.

- Bo3pacTaHue M yObiBaHUE (DYHKIIHNH;
- TOUKH IKCTPEMYyMa 1 SKCTPEMYMBbI (pYHKIINY;
- HaMMEHbIIIee U HauOoJIbITee 3HaUYeHNE (DYHKITHH.

CamocrosiTenbHas paboTa.

Urenue rpaukos.

KontponbHas padota

HpOBepI/ITB YMCHHEC B COCTaBJICHMMW CXEMblI HCCICIOBAHHA
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¢ynkuuii M noctpoenue rpaduka (QyHKIMM Ha OCHOBE
MCCIICJOBAHMSL.

I'maBa 7. I'eomerpuyeckue Tena. MIX moBepXHOCTH.

VMmeTs:

- pacmo3HaBaTh Ha YepTEkKaX U MOMACIAX
MIPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C MX OMHCAHUSIMH,
M300paKCHUSIMU;

- ONHUCBHIBATh B3aUMHOE PACIOJIOKEHUE
MPSIMBIX M TIJIOCKOCTEH B TMPOCTPAHCTRBE,
apryMEHTHUPOBATh CBOM CYXKICHHS 00
ATOM PaCIIOIOKEHUH;

- aHaJIW3UPOBATh B MPOCTEHINUX CIydasx
B3aUMHOE PACIOJOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

- U300pakaTb OCHOBHBIE MHOTOTPAHHUKH
U KPYTJBIC TEJa; BBIMOJIHATH YEPTEKHU IO
YCIIOBHSIM 33]1a4;

- CTPOWTH TPOCTEUINE CedeHus Kyoa,
MIPU3MBI, THPAMUJIBL;

- pemiaTth TUTAHUMETPUYECKHE u
MPOCTEHUININE CTEPEOMETPUICCKUE 3a7aud
Ha HAXO0XJICHUE T€OMETPHUSCKUX BEITHMUNH
(myuH, yria0B, IWIomaae, 00beMoB);

- HCIIOJIb30BaTh npu pelieHun
CTEPEOMETPUUECKHUX 3a7a4
IUTAHUMETPUYeCcKre (aKThl M METOJBI;
MIPOBOJIUTH JI0OKA3aTEIbHBIC PACCYKICHUS
B XOJIe¢ pEIICHUs 3a/ay; HUCIOIb30BaTh
MpuOOpeTEeHHbIE 3HAHUS W YMEHHS B
MPAKTUIECKON JIEeATEIIbHOCTH u
IOBCEIHEBHOMN KU3HU:

- JUIg WCCIENOBaHUS (MOJCIUPOBAHMS)
HECJIO)KHBIX TPAKTUYECKUX CHUTYyallud Ha
OCHOBE H3Y4YCHHBIX (OpPMYII W CBOWCTB
(uryp;BeIMUCICHUSI OOBEMOB U TUIOIIAICH

- BbluncieHne mNOBEPXHOCTEW MPHU3M, MOUPaAMUI U Tel
BpalleHUs;

- TIOCTPOCHUE CEUEHUH MPHU3M, MUPaAMHUA U TeJ BpaLIECHUS
IJIOCKOCTBIO;

- BBIYHCIIEHUE 00BEMOB MTPU3M, MUPAMUJ] U TEJ BPAIICHHUS,

- CTPOUTD BIIMCAHHBIC U OMMUCAHHBIC HUJINHAPLI U KOHYCBI.

IIOBEPXHOCTEH IPOCTPAHCTBEHHBIX  TEJ

P PpELNICHUWM TPAKTHYECKUX  3a]ady,

HCIIOJIb3YA npu H€O6XO,Z[I/IMOCTI/I

CIIPaBOYHHUKHU u BBIYHCIIUTEIILHBIC

YCTPOKMCTBA.

3HaTh: - ONpENENICHHs NIPHU3M, NMUPaMHI U Tel BpAIICHHA U HX

- ONpEeIeNeHUs MPU3M, TUPAMUI U Tel
BpAIICHHS U MX DJIEMECHTOB;

- (GopMynbl BBIYHCIEHUS OOBEMOB U
Iomaaei MMOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TEI

DJIEMEHTOB;
- QopMynbl  BBIUMCICHHS OOBEMOB U
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEIl

Iomaaei

CamocrosiTenpHas padora.

- DBbluncieHne MNOBEPXHOCTEW MPHU3M, MOUPaAMUI U Tell
BpallEeHUs;

- TIOCTPOCHUE CEUEHUH MPHU3M, MUPaAMHUA U TeJ BpALICHUS
IJIOCKOCTBIO;

- BBIYHCIIEHUE 00bEMOB MTPU3M, MUPAMUJ] U TEJ BPAIlICHHUS,

KonrponbHas pabora

IIpoBeputs ymeHue:
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- B BBIYUCIICHMM IIOBEPXHOCTEH MpPU3M, NHUPAMUI U TeI
BpallCHUA;

- B IIOCTPOEHUHU CEYEHUU NPU3M, IUPAMUJ U TEJ BPalLCHUS
IIJIOCKOCTBIO;

- B BBIYMCIIEHUHM 00BEMOB IPU3M, TUPAMHUJT M TEJI BPAILICHHUS,

I'maBa 8. Tpuronomerpuueckune QyHKIIUH.

YMmers:

- CTPOUTH I'pa)MKU TPUTOHOMETPHUECKUX
G yHKIH;

- HaxoauThb  3HAYEHHUs
TPUTOHOMETPHUECKUX (DYHKIIMIA;
- BBINOJIHATh MapajUIeIbHBIA IEPEHOC,
CUMMETPHUIO OTHOCHUTEJILHO oceit
KOOP/JMHAT U CHUMMETPHUIO OTHOCHUTENIBHO
Hayaia KOOpJUHAT, CUMMETPUIO
OTHOCHUTEJIBHO MPSMOH y = X, pacTsyKeHHE
U C)KaTHeE BIOJb OCEH KOOpAMHAT.

o0OpaTHBIX

- 0OpaTHbIe TPUTOHOMETpUUYECKHE (DYHKITHH;
-nipeoOpazoBaHue rpaduKoB.

3HaTh:
- ompexaeneHus (PYHKIMNA, UX CBOWCTBA H
rpaduku;

- oOpaTHbIe

byHKIIHIH.
- IpeoOpa3oBaHus TpapuKoB

TPUTOHOMETPUUECKUE

- 00OpaTHbIe TPUTOHOMETPUYECKHE (DYHKITHH
-npeoOpazoBaHue IrpauKoB;

- TIapaJuleNIbHBIA MEPEHOC, CUMMETPHUSI OTHOCUTEIBHO OCel
KOOpJAWHAT U CUMMETPHUSI OTHOCUTEIHHO Hayasla KOOp/MHAT,
CHMMETPHsI OTHOCHUTEIBHO TPSMON ) = X, pacTshiKeHHE U
C)KaTHe BJIOJIb OCEH KOOPMHAT.

CamocrosiTenbHas padboTa.

- 0OpaTHbIe TPUTOHOMETpUUYECKHE (DYHKITHH;
-nipeoOpa3oBaHre rpaduKoB.

KonrtponsHas pabora

[IpoBeputh ymMeHue CTpouTh rpaduku GYHKIHUN MIPU CKATUN
¥ PACTSDKCHHUHU BJOJIb OCeH KOOPAMHAT M IPH HapauIeIbHOM
HepeHoCe.

I'naBa 9. Hayana MaTeMaTH4YE€CKOro aHaIn3a.

YMers:

- HaXOJUTh IMPOM3BOAHBIC JIEMEHTAPHBIX
G yHKIH;

- UCTIONIb30BaTh  MPOU3BOIHYIO IS
U3Y4YCHHUS CBOICTB byHKUIMI "
MMOCTPOCHUsI TpadHKOB;

- NPUMEHATh  TPOM3BOJIHYIO  JUIA
IIPOBEICHHUS pUOIIKEHHBIX
BBIUUCIICHUH, pemaThb 3a71auu

MPUKJIAHOTO XapaKTepa Ha HaXO0XKJIEHUE
HauOOJBIIETO U HAMMEHBINIETO 3HAYCHHUS;

- BBIUUCIATH B MPOCTEHIIMX CIIydasx
wiomaad U o0bEMBbI C HCHOIB30BaHUEM
OTpe/IeIEHHOT0 UHTErpaa;

- UCTIIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS U
YMEHHS B IPAKTHUYECKON NEATEIbHOCTH U
MOBCEHEBHOW KU3HU JJIS:

- pellleHusT NPUKIATHBIX 33734, B TOM
YUCJI€  COLUUAIBbHO-DKOHOMHYECKUX U
(hUBUYECKUX, Ha  HauOoypme |
HaWMEHbBIIIME 3HAYEHMs, HA HAXOXKICHHUE
CKOPOCTH U YCKOPEHUSI.

- ¢dopmynsl tuddepeHunpoBaHs;

- TEOMETPUYECKU CMBICI MPOU3BOTHON (QYHKIINH,

- (hU3HYECKHIA CMBICI TPOU3BOIHON (DYHKIINH;

- MPUMEHEHHE MPOU3BOIHON K NCCIEAOBAHUIO (DYHKITHIA.
- Tpu npaBuia HaX0XJICHHS IEPBOOOPA3HBIX;

- UnaTerpan. ®opmyna Herotona-JleliOnuma

- Ilpumenenne wuHTETpasa K BBIYUCICHUIO ILIOLIAJLEH
00BEMOB.

3HaTh:
- popmyisl qudGepeHnnpoBaHus;

- IPOU3BOIHAs (PYHKIINY;
- KacaTenbHas K rpaduky QyHKINH;
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- TEOMETPUYECKUN CMBICI MIPOU3BOIHOU

byHKIHH;

- ¢u3nUecKuii CMBICI MPOU3BOIHOM
byHKIHH;

- IIPUMEHEHHUE  IPOU3BOJAHOU K
HCCIeA0BaHUIO (DYHKITUH.

- OnpeneneHue nepBooOpa3HoON;

- Ilpocreiimme mnpaBuiia HaAXOXKACHUSA

NepBOOOPA3HBIX

- OCHOBHO€ CBOWCTBO MEPBOOOPA3HON;

- Tpu IpaBuia HaXO0XIEHUS
epBOOOPA3HBIX;

- Hurerpan. @Popmyna  Herorona-
JlelibHMIA

- IIpumeneHue uHTETpaNa K BBIYUCICHUIO
IUIoIIaae 1 00HLEMOB.

- (puzmueckuil cMbICT MPOU3BOAHON PYHKITNHY;

- HCCIEeNOBaHUIO (QYHKIMH U IOCTPOCHHE
byHKIUY;

- Tpm npaBuIa HAXOXKIEHHUS IEPBOOOPA3HBIX;

- Unrerpan. ®opmyna Hetorona-Jleitbuuma

- IlpuMeHeHue uWHTErpajga K BBIUHUCICHHUIO IUIOIIANEH U
00BEMOB.

rpaduka

CamocrosiTenpHas paboTa.

- IPOM3BOIHAs (PYHKLINY;

- KacaTenbHas K rpaduky G yHKIIHNH;

- (puzmueckuil cMbICT IPOU3BOAHON PYHKINHY;

- WCCIEeNOBaHWIO (QYHKIMHM U TIOCTPOCHUE
byHKIUY;

- Tpu npaBuiIa HaXOXKICHHSI TEPBOOOPA3HBIX;

- Unrerpan. ®opmyna Hetorona-Jleitbuuma

- IlpuMeHeHue uWHTErpajga K BBIUHUCICHHUIO IUIOWIANEH U
00BEMOB.

rpaduka

KontponbHas padota

[IpoBepuTh yMEHHE COCTAaBIATH YPABHEHHE KacaTeIbHOU K
rpaduky (YHKIUH, HCCIEAOBaTbH U TOCTPOUTH TIpaduk
(GyHKIIMHM, HAXOUTH TUIOIAAN KPUBOJIMHEHHBIX TParenui.

I'naBa 10. MI3mepeHust B reoMETpHH.

VYMerTh:
- BBIYHUCIATH OOBEMBI MPHU3M, MUPAMU] U
TEJ BPAIlICHHS;

- BBIYHCIIEHUE 00BEMOB MTPU3M, MUPAMUJ] U TEJ BPAIICHHUS,

3HaTh:
- (dopmynbl  BBIYHCICHHS
MIPOCTPAHCTBEHHBIX TEJ

00BEMOB

- opMyIIBI BEIYUCIICHHS] 00BEMOB TPOCTPAHCTBEHHBIX TEIl

CamocrosiTenpHas padbora.

- BBIYMCIIEHUE 00bEMOB MTPU3M, MHUPAMUJ] U TEJT BPAIICHHUS,

KonrtponsHas pabora

[IpoBepuTh yMeHHE MOJIB30BATHCS (POpMyTaMH BBIYHUCICHUS
00BEMOB MPOCTPAHCTBEHHBIX TEJI IPU PEIICHUH 3a/1a4.

I'nmaBa 11. YpaBHEeHuUs 1 HEpaBEHCTBA

VYMeTh:

- pemaTb paI_[I/IOHaJIBHBIG, IIOKa3aTCJIBHBIC,
Jorapu(MHUYECKue, TPUTOHOMETPHUCCKUE
ypaBHeHI/ISI, CBOIAIIIHUECST K JIHHGI>'IHBIM nu
KBaJpaTHBIM  ypaBHCHUSM, a  TaKxke
AHAJIOTUYHBIC HepaBeHCTBa U CUCTCMBI,

-  HCIONB30BaTh TpadUUecKuil METOx
pelIcHUsl ypaBHEHUI U HEPABEHCTB;

- u300paxxkaTb  Ha  KOOPAMHATHOU
MJIOCKOCTH penieHus ypaBHEHUH,
HEpaBEHCTB W  CHCTEM C  JBYMS
HCU3BCCTHBIMU,

- pellleHNe OKa3aTeNbHbIX YPABHEHUN U HEPABEHCTB;

- peleHue JorapuPpMUIECKUX ypaBHEHUN U HEPABEHCTB;
- pElIeHHEe TPUTOHOMETPUYECKUX  YypPaBHEHHH U
HEPABEHCTB;

- peleHue CTENEHHbBIX YPaBHEHUN;
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- COCTaABJIsITb H pemaTL ypaBHeHI/IH nu
HEPABEHCTBA, CBA3BIBAIOIINEC HCH3BECTHBIC
BCIIMYMHLBI B TCKCTOBBIX (B TOM YHUCIIC
MIPUKIIATHBIX ) 3a/1a9axX.

- UCIIOJIB30BAaTh HpHOGpeTeHHBIe 3HAHUA U
YMCHHS B TIPAKTHYECKON NEATEIBHOCTH H
HOBCGI[HGBHOﬁ JKU3HU: TJIA HOCTpOGHI/IH nu

HUCCIIEIOBAHUS MPOCTEUIINX

MaTEMaTHUYECKUX MOJIEIICH.

3HaTh: - pellleHUE NTOKAa3aTeNIbHbIX YPaBHEHUN U HEPABEHCTB;

- TIpeoOpa3oBaHUe TPUTOHOMETPUUIECCKUX, - penieHue JorapuMUUECKUX YPaBHEHHU U HEPABCHCTB;
CTETICHHBIX, MOKa3aTeNIbHbBIX u - peuieHHe  TPUTOHOMETPUYECKMX  YpaBHEHUH U
Jorapu(pMUIECKIX BBIPKEHMUI; HEPaBEHCTB;

TPUTOHOMETpHYECKHE QYHKIUU

- pelIeHre CTeNEeHHbIX YPaBHEHMUI;

CamocrosiTenpHas padboTa.

- peleHue N0Ka3aTeNIbHbIX YPABHEHUM U HEPABEHCTB;

- peleHue JorapupMUUECKUX ypaBHEHUI U HEPABEHCTB;
- pCIIEHHE TPUIOHOMETPUYECKUX  YpPaBHEHUM U
HEPABEHCTB;

- peleHue CTENIEHHBIX YPAaBHEHUN;

KontponbHas padota

[IpoBepuTh yMEHUE peIIaTh:

-I[IOKA3aTCIIbHLIC YPABHCHUA U HCPABCHCTBA,

- norapu(MUUecKre YpaBHEHUS U HEPABEHCTBA;

- TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA,
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IIpnioxenne 3

TEXHOJIOI'MSA @POPMHUPOBAHHUSA OK HA YPOKAX MATEMATHUKHA

HaumenoBanue OK

Texunomnorust popmupoBanust OK.

OK 01. Bri6upats
CrocoObl pemieHus 3ajad
npodeCcCHOHAIBHON
ACATCIIbHOCTH,
NPUMEHHUTEITHHO K
Pa3INnYHbIM KOHTCKCTAM.

- Pemienue 3a1au ¢ KOMMEHTHUPOBAHHUEM;

- KOHTPOJIbHBIE Pa0OTHI Pa3IMYHOIO poJa, HAPUMED, C HCIIOJIb30BaHHUEM
TECTOBBIX KOHCTPYKIIHIA;

- TCCThI IO YCOBCPIICHCTBOBAHHUIO YCTHOI'O C‘IéTa;

- 33/1aHUA COLIMAIILHO-TPYAOBOI0 XapaKTepa,

- IPOBEJEHUE PA3JIMYHBIX UCCIICIOBAHUM;

- COCTABJICHHE TECTOB CAMUMU yYaIlIUMHUCH.

OK 02. OcymecTBiasiTh
TIOUCK, aHaJm3 u
UHTEPIPETAIHIO
nHpopmanuu,
HEO0OXOTUMOI TUIst
BBITTOJTHEHHSI 3amad
npohecCHOHABLHOM
NeSITETTHHOCTH.

- Penien3upoBanue 0TBETOB (JIOMAIITHETO 3aaHMs);

- HuccuenoBarenbckas jgaboparopus (KOIEKTHBHAsS SKCIIEpUMEHTAbHAsS
paborta);

- MaTemMaTudeckas scradera;

- pelIeHne 3a1a4 HeCKOJIbKUMU CII0C00aMu;

- yyamuecs QOpPMYIUPYIOT 10 HOBOM TeMe BOIPOCH], KOTOpbIE
HAUMHAIOTCS CO CJIOB: <«3aueM», «IouYeMy», «Kak», «demy», Jalee
OLICHUBAETCS CaMblii HHTEPECHBII BOMPOC, MPHU 3TOM HY)KHO CTPEMUTHCS
K TOMY, 9TOOBI HH OJIH U3 BOIIPOCOB HE OCTaJICs O3 OTBETA;

- CaMOCTOSATENIbHOE W3yueHue maparpada y4eOHHMKAa M COCTaBJICHHE
KpPaTKOTO KOHCIIEKTa ATOro naparpada B Ka4ecTBE JOMAIITHETO 3aaHMs;

- UCHOJb30BaHUE TECTOBBIX KOHCTPYKIUH, CoOAepKallhe 3ajaud C
MPOMYIEHHBIMUA BETUYUHAMU;

- HUCIOJb30BaHUE TECTOBBIX KOHCTPYKIUH, COJIEp)Kallue 3aJaHusi c
JUIIHAMU JaHHBIMU;

- BOBJIEKATh y4alUXcs B MPEAMETHbIE OJIMMITUA/IbI, KOTOPBIE BKIIIOYAIOT B
ceOsi HeCTaHIAPTHBIE 3a/aHus, TPEOYIOIINEe MPUMEHEHUS MPEeIMETHOU
JIOTHKH, a He MaTepuasa U3 0053aTelbHOro Kypca;

- MPEeIOKEHUE YydYalluMCs I PElIeHUs 3a7add, BCTPEYAIOIIMECs B
onpenenéHHON MpodeccHOHANbHOM cpele, HEKOTopble U3  3ajad
nofoOHOro poaa TpeOyrT HE TONBKO 3HAHUS MATEeMAaTHKU, HO U
MPAKTUYECKOW CMEKalKd, YMEHHUS OpPUEHTUPOBATHCS B KOHKPETHOU
00CTaHOBKE.

OK 03. IlmanupoBaTh u
PCAIIN30BbIBATH
coOCTBEHHOE
npohecCuOHATBHOE u
JUYHOCTHOE pa3BUTHE.

- MaTeMaTU4YeCKUil TUKTAHT;

- muddepeHpoBaHHas KOHTPOJIbHAsA paboTa;

- pelIeHne pa3HOYPOBHEBBIX 3a/1a4;

- pelleHre HeCTaHAapTHBIX, 3aHUMATEIbHbIX 3371ay;

-TIpH TIPOOJIEMHOM CIIOCO0€e M3JI0KEHNSI HOBOW TEMBI, IIPOBEACHUSI MUHH
UCCIICIOBaHMI HAa OCHOBE U3yUYCHHS MaTepHaa;

- CO3JaHME TPOOJIEMHBIX CHUTYyallMHd sl MOOYXKICHHS YyYalluXcs K
CpPaBHEHHIO, COIOCTAaBJICHUIO U TPOTUBOMNOCTABICHHUIO (DAKTOB, B
pe3ynbTaTe 4ero ¥ BO3HUKACT MOMCKOBAsI CUTYAIHSL.

OK 04. Paboratr B
KOJUIEKTHBE M KOMAaHJE,
3P PEeKTHBHO
B3alUMOJICHCTBOBATE C
KOJUIETaMH,
PYKOBOJCTBOM,
KJIHEHTaMH.

- pabota ¢ y4eOHMKOM (TPEHHPOBKA MCIIOIB30BAaHUS YMEHUH M HABBIKOB
HOBOU MH(pOPMAITUN);

- CO3/1aHUE TPOEKTOB;

- CO3/IaHUE TPE3CHTALNU H3y9aeMOU TEMBI;

- COCTaBUTH BOIIPOCHI, 33/1a4 M IPUMEPEHI TI0 TEME YPOKa;

- peleHue 3a1a4 C «WIUITHUMHU JTaHHBIMI;

- 3aJlaiu Ha pPAa3BUTUC HABBIKOB CaAMOKOHTpPOJIA OAHHM U3 HpI/IéMOB
BBIDAOOTKM ~ CaMOKOHTPOJISI ~ SIBIISIETCS  TIPOBEICHHE  IPOBEPKHU
MaTeMaTHYECKUX 3a71a4;

- peleHue 3aa49 pa3IMIHbBIMHA CIIOCO0aMH;

- Y4YCHHKaM CaMMUM COCTAaBUTH TCCT, Haﬁ[[f[ BAapUAHTELL OH_II/IGO‘-IHBIX n
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IMMPaBUJIbHBIX OTBCTOB.

OK 05. OcymecTBiaarb
YCTHYI0O M IIUCBMEHHYIO
KOMMYHHKAIUIO Ha
rOCY/IapCTBEHHOM SI3BIKE C
y4eTOM ocoOeHHOCTeH
COILIMATILHOTO u
KYJIbTYPHOTO KOHTEKCTA.

- JICKIUS 110 HOBOM Te€Me ¢ MCIIOIh30BaHUEM MPHOOPETEHHOW ydeHUKAMU
uHpOpMaLnu;

- CO3JITaHUE MMPOCKTOB;

- co3/laHue COOCTBEHHBIX MPE3EHTAIIHIA, C UCMOJIb30BAHUEM MaTepuasa u3
Pa3HBIX HCTOYHUKOB, BKJIIOYAsi HHTCPHET;

- peuieHWe 3aJad U3 JPYTHX HCTOYHUKOB, B KOTOPBIX JaHHBIC
MPEJICTABJICHBI B BHJIC TAOJIMII, TUArpamm, rpaMKkoB, BUICOUCTOUYHHUKOB
UT. 1.;

- WUCIOJB30BaHWE 3aJlad MPHKIATHOTO XapakTepa, BCICACTBHE 4YEro Yy
yyaluxcs He TOJIbKO GopMupyeTcst HHPOpMaIOHHAsS KOMIETSHIIHS, HO
U HaKalUIMBaeTCS JKU3HCHHBIM ONBIT. braromaps TakuM 3ajmavam,
ydaiecs: BHIAT, YTO MaTeMaTHKa HaXOAWT NPUMEHEHHE B IFO0OM
00JIaCTH NEATEILHOCTH.

OK 06.
TPaKIaHCKO-
MaTPUOTUYIECKYIO
TTO3UILIMIO,
JEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJCHHE Ha
OCHOBC Tpa,Z[I/II_II/IOHHBIX
00I11eYeTIOBEYECKUX
IICHHOCTEH.

[IposiBnsATh

- IOKa3aTeJIbCTBO HOBBIX MJICH, BEICKA3bIBAHUM U T. II.;

- CO3JJaHUE NTPOEKTOB;

- caMoCToATeNbHAs padoTa co B3aUMOIIPOBEPKOH;

- pelleHHe 3aJad, IPUMEPOB C KOMMEHTHPOBAHHMEM, YCTHOE PEILICHHE
3aJJaHMi, C TOAPOOHBIM OOBSICHECHHEM;

- YCTHOE PELIEH3UPOBAaHUE OTBETOB JIOMAILHETO 3a/1aHuUs;

- UCTOJIb30BaHUE PAa0bOTHI B IPYIIax, HapUMep: paccka3aTb coceny Mo
napre IpaBWIO, ONPEACIEHUE, BBICAYIIATh OTBET, IPaBUIBHOE
orpenienieHue 0O0CyIuTh B TPYIIIIE;

- CJ1a4a Pa3IMYHBIX YCTHBIX 3a4€TOB.

OK 07. CogeiicTBOBaTh

- (pU3KYIBTMUHYTKA;

COXPaHEHHUIO - 3HaTh U MPUMEHATH MpaBWJIa JTUYHON TUTHUEHBI, YMETh 3a00TUTHCA O
OKpYyXaromien cpenbl, | COOCTBEHHOM 310pOBbE, JMYHOW O€30MacHOCTH, BIaIeTh CHOCOOaMHU
pecypcocOepekeHHIo, OKa3aHMs EPBOM MEIUITMHCKON TOMOIIIH;
3QPEKTUBHO AEUCTBOBATH | - JUIsI  (OPMHUPOBAHUS TPAMOTHOHM, JIOTMYECKHM BEPHOM  peun
B Ype3BhIYAHHBIX | UCTIOJB3YIOTCS YCTHBIE MAaTeMaTHYeCKUe JUKTAHThI, BKJIIOYAIOIINE
CUTYaLUsX. 3a/laHusl Ha TPaMOTHOE ITPOU3HOLIEHHUE;

- UCTIOJIb30BaTh 33J]a4M CO CKPBITOM MH(POPMATUBHON YaCThIO;

- HCII0JIb30BaTh HCTOPUYECKUI MaTepuall IpH MOATOTOBKE K YPOKaM.
OK 08. MHcnonbp3oBarh | - CO31aHUE IPOEKTOB;
CpeacTBa duznueckoil | - co3maHue COOCTBEHHBIX MPE3EHTALIMIA, C UCIIOJIb30BaHUEM MaTepuasa 13

KYJbTYpPBI 111 COXPAHEHUS
U YKpEIUICHHUS 3/10pPOBbS B
nporecce

Pa3HBIX UCTOYHHUKOB, BKJIFOUAs UHTEPHET;
- pelleHue 3amady U3 JIPYTUX MCTOYHUKOB, B KOTOPHIX JaHHBIC
MIPEACTABJICHBI B BUJE TAOIHI], AUarpaMM, rpaduKkoB, BUICOMCTOYHUKOB

npodeccuoHaIbHON UT. I

JEeSITEIIbBHOCTH U | - UCHONB30BaHUE 3a/lad MPUKIATHOTO XapaKTepa, BCIEACTBHE HYEro y
HOAACPKaHNA yyalxcs He TOJIbKO GopMupyeTcss UHPOpMaIOHHAs KOMIETEHIIHS, HO
HEOOXO/IMMOTO  YPOBHS, | i yaxammuBaeTcs KU3HEHHBIH OMBIT

buznueckoit

MOJITOTOBJIEHHOCTH.

OK 09. MHcnonb3oBars | - 3aAaHUS COLIMAIIBHO-TPYAOBOIO XapaKkTepa;

MH(pOPMALIHOHHBIE - MPOBEJICHUE PA3IMYHBIX UCCIIEAOBAHUIL;

TeXHONOTHH B | -~ COCTaBIICHHE TECTOB CAMUMH YYaIUMHCS.

IpofecCHORATHHORN - YCTHOE PEIIeH3UPOBAaHUE OTBETOB JIOMAIIIHETO 3a/1aHUs;

JeSITEIIbBHOCTH
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OK 10. TIlonp3oBaThcs

npodecCuOHATbHON
JOKyMEHTaluen Ha
roCy/1apCTBEHHOM u

HHOCTPAaHHOM A3bIKaX.

OK 11. [IlnanupoBarb
peIPUHUMATETbCKYIO
JeSITeNIbHOCTD B
npodhecCHOHATBLHOM

chepe.
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MunuctepcTBo oOpazoBanus U Hayku Camapckoid 00yiactu

rocyIapcTBEHHOE OIOKeTHOE MpodeccuoHaAIbHOE 00pa3oBareabHOe yupexkaeHue «I yoepHCKkuil TeXHUKYM M. p. KomkuHCKuii»

TexHudeckas skcrepTusa padodeii mporpaMmsl o0meodpazoBarenbHor quciuimnabl OYI1.04 MaTtemaTuka
npezcTaBieHHas npenogasarenem [ladanosoii 3.H.
OKCITEPTHOE 3AKJIKOUEHUE

OkcnepTHas
Ne HaumeHoBaHHe IKCIIEPTHOIO MOKA3aTe sl OLIEHKa
n/n ma | mer
JKcneprusa opopmMiIeHHs TUTYJIBLHOIO JUCTA
1 HaumenoBanue paboueil mporpamMMmbl AWCHUIUIMHBI HAa THUTYJIBHOM JIUCTE€ COBMAJAcT C HAWUMEHOBAHWEM AUCHUILUIMHBL B | Jla
y4eOHOM IIJIaHE TEXHUKyMa.
2 Ha3BaHue TeXHUKYMa COOTBETCTBYET HA3BAHMIO 110 Y CTABY. Ha
3 Ha tutynpHOM JucTe yKa3aH npoduiIb TOATOTOBKU a
4 Ha TuTynbHOM JMCTE yKa3aH roj pa3padOoTKH. Ha
JIkcnepTH3a oGopmiieHUsI BTOPOii CTpaHMIbI pado4eil MpPorpaMMbl
5 YkazaHpl CienMaaIbHOCTH TeXHUKYMa (Tidp ¥ Ha3BaHKE) 11O TPO(IITIO, 711 KOTOPHIX pa3paboTaHa mporpaMMa IUCHUIUIMHEL | Jla
6 VYkazansl PUO 1 10IKHOCTH pa3paboTYHKa U PELEH3EHTOB AKCIEPTa COAEPKATEIHHON YacTH. Ha
7 Hanuuue cchulku Ha MPUMEPHYIO IporpaMMy M0 JUCHHUIUIMHE ¢ yKa3aHUuEM, KeM oHa oJjo0peHa U yTBepxAeHa u korja (nata) | [a
8 Hannune ccpuiku Ha cootBercTBUE TpeOoBanusM OI'OC TpeTbero noKoiIeHusl. Ha
JKCNepTH3a NOSICHUTEIbHOM 3aIMCKU
9 Hanuuue neneit n3ydeHusi AUCHUTIIIAHbBI Ha
10 O0BEM MakcUManbHON M 00s3aTelIbHON HArpy3Kd COBMAJaeT ¢ Y4eOHBIM IUIAHOM TEXHUKyMa IO KOHKpeTHOMY npoduiio | Ja
MOJITOTOBKH
11 YkazaHbl pa3/iesnsl BKIIOYAIONIME TPOPHIEHYIO COCTABISIONIYIO Ha
12 YkazaHbl BUJIbI YICOHON NEATEILHOCTH (IEMOHCTPAINH, PAKTHYECKUE, JJA0OpaTOpHBIC PaOOTHI, CEMUHAPHI) Ja
13 [epeunciens! GOpMbI cCaMOCTOSITETHHON pabOTHI Ha
14 Ykazanbl (HOpMBI TPOBEACHUS TEKYIIETO KOHTPOJIST yU€OHBIX TOCTH)KCHHUI CTYJEHTOB MO TUCIUILINHE a
15 VYkazana popma mpoMexyTouHO# aTTecTanuu (auddepeHIMmpoBaHHBIN 3a4ET MO0 K3aMEH) Jla
16 Hannyre 000cHOBaHMS pacX0XICHUS COAEpKaHMUs IPUMEPHO pabodel NporpaMMsl (IIpU HAJTMYUHU PACX0KICHUN Her
JKCNepPTH3a TEMATHYECKOr0 MJIaHA
17 Hanuyune B TeMaTH4ECKOM IUIaHE BBEJACHUS, Pa3J€IOB U TEM Ha
18 OTtpakeHue B TuIaHe rpad MakcMMallbHas Harpy3Ka, CaMOCTOsITeIbHAsI paboTa, o0s3aTeNbHas yueOHas Harpys3ka, B ToM uucie | [la
Bcero JITTP
19 YkazaHHOE KOJI-BO 4acoB B rpade «Toro» COOTBETCTBYET yueOHOMY IUIaHY Ha
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20 Yackl o pazaenam pacrpeieseHbl TPaBUIIbHO. a
21 Tabmuupl «KoHKpeTH3anus pe3ynbTaToB OCBOSHHSI TUCIHUIUIMHBD) pa3pab0oTaHHbIE B COOTBETCTBHH C TPEOOBAHUSIMU

22 HanmeHnoBanue pa3zienoB cofepkaHus COOTBETCTBYET HAMMEHOBAHUIO PA3EIOB TEMAaTUUECKOTO IJIaHa a
23 Ilepeuncnens! nemonctpanuu, JIP u I1P (npu Hanmuuun) Ja
24 CopeprkaHre caMOCTOSTeILHON pabOThI ONIPEIEIICHO YePE3 BUJIBI ACSITEIHBHOCTH Ha
25 [TpodunpHas cocTaBsionias KOHKPETH3UPOBaHA MO KaXKIOMY pa3/iesly MPUMEHHUTEIBHO K CIICIIHAITBHOCTIM a
JKCHepTH3a TPeOOBaHMS K pe3y/JbTaTaM 00y4eHus!

26 Hannune TpeboBanuii K pe3ysiabTaTaM 00ydeHUs Jla
27 Omnpenenensl TexHonoruu popmuposanust OK Ja
JKCnepTH3a YCJI0BHH peajn3alui NPOrpaMmmbl

28 Omnpenenensl TpeOOBaHUS K MATEPHATbHO-TEXHUYECKOMY 00€CIIEUEHUIO TUCITUTUINHBI Ha
29 Omnpenenensl TpeOoOBaHUS K HHOOPMAITMOHHOMY 00€CIICUeHUIO TUCIMIUINHGI (Hamurue IHTepHEeT pecypcoB, TUTEPATYPHI) Ja
30 Pexomenayemas autepatypa COIEpKUT OCHOBHBIE M JOMOJHUTEIbHBIE ICTOYHUKH U CTYJICHTOB M ITpenoaaBaTesien a
31 OcHoBHas yueOHast JUTepaTypa u3jiaHa B MOCIEAHNE S JIeT Ha
JKcnepTusa cojep:kanus (orjaaBJieHnsi) padoyeil MporpaMmmbl

32 CopepxaHye JUCIUIUIMHBI COOTBETCTBYET pa3esiaM Ja
33 HymMmepanus cTpanuil B COIep>KaHUU BEPHA. na
NTOTI'OBOE 3AKJIFOUEHUWE

ITporpamMMa AMCHUIUIMHBI MOXET OBITh HAIIPaBJIEHA HA COAEPIKATENbHYIO SKCIIEPTU3Y.

Pazpa®oTuuk nporpaMmsi: /Illabanosa 3.H. / Mertoaucr:

« » 20 1. « »

/Hypuzsnosa H.I'./
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MunuctepcTBo oOpazoBanus U Hayku Camapckoid 00yiactu

roCcyIapCcTBEHHOE OrOKeTHOE MpodeccuoHaAIbHOE 00pa3oBareabHoe yupexaeHue «I yoepHCKkuil TeXHUKYM M. p. KomkuHCKuii»
CopepsxarenbHas SKcriepTusa paboueit mporpammsl ob6meobpaszosarensnoi aucnumnael O Y11.04 Matemaruka

npeacraBieHHas npenojaasareneM [lladamoroit 3.H.
OKCITEPTHOE 3AKJIIOUEHUE

OxcneptHas | [I[pumedanue
Nen/n | HammeHoBaHMe YIKCIEPTHOrO MOKA3aTest OLICHKA
Jla | Her

JKCNEPTH3a NOSICHUTEIbHON 3aNIMCKH

1 TpeOoBaHMsI K YMEHHSM W 3HAHUSIM COOTBETCTBYIOT IEPEYHCICHHBIM B TEKCTE MPUMEPHOHN mporpamMmbl 1o | Jla
JTUCLUTIIINHE

2 HanmMenoBanue ¢opM M METOOB KOHTPOJISI M OIEHKHM OCBOCHHBIX YMEHHH M yYCBOCHHBIX 3HAHHMK TO4YHO W | Jla
OJIHO3HAYHO ONMCHIBAET NMPOLIENYPY ATTECTALIUI

3 Hanuune 000CHOBaHUS pPAacXOXIEHHUS COJEpKaHUs IMPUMEPHON M pabodeld mporpammbl (IpU HATUYHH Her
PACXOKJICHUH B TEOPETHUECCKOM M MPAKTUYECKON YacTH)

JKCIEPTH3A COAEPKAHUS YIeOHOI JMCIHMIIIHHbI

4 Coneprkanue mporpaMMbl pa3paboTaHO B COOTBETCTBUHU ¢ Tabnuuen «KoHkpeTnsamus pe3yabTaToB ocBoeHus | Jla
JUCHUTIITUHBD)

5 Conepkanre TporpaMMbl Y4eOHOW JMCIHUIUIMHBI COOTBETCTBYET MPUHIMIY EIMHCTBA TeopeTudeckoro u | Jla
PAaKTUYECKOT0 00YUIEeHHUs

6 CogeprkaHne TUCIHUILIMHBI OpUEHTHPOBaHO Ha popmupoBanuss OK Ha

7 Paznenbl mporpamMmbl y4eOHON AMCHUIUIMHBI BBIACICHBI IUJAKTHUECKH 11€JIeCO00pa3HO Ja

8 Conepxanue ydeOHOrO MaTepuajla COOTBETCTBYET TpeOOBaHUSM K YMEHHSM UM 3HaHUSAM mnpumepHoi | Jla
IPOrpaMMBbI 110 TUCHHUIUIMHE (OTpaKeHHE AUJAKTUYECKUX €IMHUIL 0 KaXKA0OMY pa3Jieny)

9 CopneprxaHue caMOCTOATENbHOM paboThl CTYIEHTOB HAMpaBJICHO Ha BBINOJIHEHHE TpeOOBaHUH K pe3ynbTataMm | Jla
OCBOEHUS AUCHUILTUHBI (KYMETbY, «3HATHY)

10 OO0BEM BpeMEeHH JJOCTATOYEH JIJIsl OCBOCHUS CO/IEpP)KaHUsl y4eOHOro Marepuasia Ha

11 O0BEM U comepkaHue JIA0OPATOPHBIX M MPAKTUYECKUX PabOT OIMpeaesieHbl TUAaKTUYECKH IienecoodpazHo u | Jla
COOTBETCTBYET TPEOOBAHUIM K YMEHHUSM U 3HAHUSAM

JKcnepru3a TpedOOBAHUM K pe3yJbTaTaM 00yYeHusl

12 OCHOBHBIE TTOKa3aTeNN PE3yIbTaTOB 00YUYEHHUs IMO3BOJIAIOT OJHO3HAYHO TUArHOCTUPOBATh YpOBEHb ocBoeHus | Jla
YMEHHI U YCBOEHUS 3HAHU I

13 OK KOHKpETH3MPOBaHbI Ia

JKCNEePTH3a YCJIOBHI peajJu3alui NPOrpaMMbl
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14 [Tepedenn yueOHBIX KAOMHETOB OOECIIEYMBACT MTPOBEICHUE BCEX BUIOB JIAOOPATOPHBIX M MPAKTUIECKUX paboT, | Jla
PETyCMOTPEHHBIX MTPOrPaMMOI Y4eOHOM THCITUTUTMHEI
15 [lepeunciennoe obOopymoBaHHWE O0OECIIEUMBAET IMPOBEIACHUE BCEX BHUIOB JIAOOPATOPHBIX M MpakTHdeckux | Jla
paboT, MpeayCMOTPEHHBIX TPOrPaMMON YUeOHOW JUCITUILTAHBI
16 [TepedyeHpb peKOMEHTyeMOH OCHOBHOM M TOTIOJHUTEIBHOM JINTEPATyphl BKIIFOYAET 00IIEI0CTYITHbIE UCTOYHUKH | Jla
17 Ilepeunciennsle MHTEpHET-pECYPCHI AKTYaIIBHBI U JOCTOBEPHBI Ha
18 [lepeunciieHHbIC HCTOYHUKH COOTBETCTBYIOT CTPYKTYPE M COJEP’KaHUIO TPOTrPAaMMBbl YICOHON TUCITUTIITMHBI Ha
19 OO6mme TpeboBaHUs K OPraHU3allid 00pa30BaTEIHLHOTO MPOIECCa OMMCAHBI TOAPOOHO Jla
HNUTOI'OBOE 3AKJIIOYEHUE Ja Her
[TporpaMMa JUCHHUIUTMHBI MOKET OBITH PEKOMEHJJOBAHO K YTBEPKICHUIO Ha
[IporpaMMa AUCHMIUIMHEI CIEelyeT PpEeKOMEHI0BaTh K JopaboTKe
[IporpaMMa QUCHMIUIMHEI CIEelyeT PEeKOMEHI0BATh K OTKJIOHEHHUIO
3aMeuyaHus ¥ peKOMEHIAINH:
PazpaboTuuk nporpaMmsi: / a6anosa 3.H. / [pencenatrens LIK /SlxkumoBa 3.K./

«

» 20 T. « » 20 r.
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Penenszus
Ha pabouyro nporpammy yaeonon mqucrumanael OY11.04 MatemaTuka Juisi CieIuaibHOCTH
37.02.07 MexaHu3alus CeJIbCKOTO X035HCTBA.
roCyAapCTBEHHOTO OOHKETHOTO MPOo(eCCHOHATBLHOTO 00Pa30BaTEIBLHOTO YUPEKICHHS
«['ybepHCkuit TeXHUKYM M.p. KOmKuHCKUN»
npenonaasarens [llabamosoit 3.H.

Pabouas nporpamma yuebHoit mucumrumasl OYI1.04 MaremaTtuka pa3paboTaHa Ha OCHOBE
MPUMEPHOM TPOTrpamMMBbl JUIsI pean3alldd OCHOBHOW TIPOo(eCCHOHAIbHON 00pa3oBaTEIbHOM
nporpamMbl CIIO Ha 6a3e OCHOBHOrO OOIIEro OOpa3oBaHMs C IMOJYYEHHEM CPEJHEro OOIIero
obpazoBanus, mpoTokos Ne3 ot 21 utons 2015 r., PI'AY «OUPO»
Hucuummna OYII1.04 MaremaTrka B CTPYKTYpe OCHOBHOW MpodecCHOHANbHOM 00pa30BaTebHOM
IPOrpaMMBbl U3ydaeTcs Kak IpouIbHbINA y4eOHBIN MpeaMeT.

B mnacnopre mnporpammsl ydyeOHoU aucuuruimabl OYIL.04 Martematuka yka3aHHO, 4TO
IporpaMMa OpUEHTHPOBAHA HA JJOCTHUKEHUS CIEAYIOLIUX LIeTeil:

e (OcBoeHME 3HaHUM O MareMaTWKEe KaK YHHBEPCAJbHOM SI3bIKE HAYKH, CpEICTBE
MOJICITIUPOBAHUS SIBJICHHUI U MPOLIECCOB, 00 UIESIX U METO/IaX MaTEeMaTHKH;

e OBgnaneHue MaTeMaTUYECKUMHU 3HAHUSMU U YMEHUSMHU, HEOOXOIMMBIX B IOBCEAHEBHOU
JKU3HU, JUISl U3YYEHHUS CMEKHBIX €CTeCTBEHHOHAYYHbIX AMCLUMILIUH Ha 0a30BOM ypOBHE U
JUCHUIUIMH TNPO(EeCCHOHATBHOTO LHUKJA, s TOJIy4eHuss oOpa3oBaHus B 00nacTax, He
TpeOyIOmuX yriayOJeHHON MaTeMaTHIECKOM TTOITOTOBKH.

B nannyro nporpaMmy BXOIUT Npo(hecCHOHATBFHO HAPABICHHOE COJIEpKaHUe, HE0OX0IMMOe
JUIsl yCBOCHHS TTPOo(ecCHOHaIbHON 00pa3oBaTeIbHON MPOTpaMMBbl, (POPMHUPOBAHUE Y 00 YIAFOTITUXCS
npodeCCHOHATBLHBIX KOMIETEHIUH.

B mporpamme  TeopeTHuecKkhe  CBEIEHHUS  JOTOJHSIOTCS  CAMOCTOSITENBHBIMH U
NPaKTUYeCKUMU paboTaMM, TaK KaK TEOPETUYECKMH Marepuai JODKEH OCMBICIHUBATBCS U
yCBauBaThCs MPEUMYILIECTBEHHO B MPOIIECCE PELICHUS 3a/ay.

JlanHas paboyas mporpamma COAEpKUT TEMaTHUECKUH IUIaH, TpeOOBaHUA K MUHUMAJIbHOMY
MaTepHaIbHO- TEXHUYECKOMY 00ecTieueHH0, NH(PpOpMaIMOHHOE 0OecTieueHre 00yIeHHUsI, IEPEUCHb
PEKOMEHAYEMBIX YUeOHBIX H3JaHUN, WHTEPHET- pECypCcOB, OCHOBHOW M JOMOJHHUTEIHHOMN
JUTEpPaTyphl, KOHTPOJIb U OLICHKY PE3yJIbTaTOB OCBOCHHE YU€OHOM TUCIUIIINHBI.

Pabouas nporpamma no OVYII1.04 MaTtemaTHKe COOTBETCTBYET COBPEMEHHBIM TPEOOBAHUSAM I10
pa3paboTke paboyux MporpaMM U MOXKET OBITh MCIOJIb30BaHA B KaueCTBE JIEHCTBYIOIIEH paboueit
POTPaMMBbl TOCYIapCTBEHHOTO OI0/PKETHOTO MPOPECCHOHATIBHOIO 00pa30BaTEIbHOTO YUPEKACHUS
«"'ybepHckuit TeXHUKYM M.p. KOmKHHCKA.

Penensenr:
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