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1. IACIIOPT PABOYEMN IMPOT'PAMMBI YYEBHOM JUCIHHAIIJINHBI
MaTteMaTuKa

1.1. O6aacTb NnpUMeHeHHUs MPOTrPaAMMBbI:

[Tporpamma yueOHOH MUCHHUIUIMHBI pa3paboTaHa Ha ocHOBe PDenepanbHOr0 rocyIapcTBEHHOrO
oOpaszoBarenbHOro cranmapra (mamee — @DIOC) mo mnpodeccuu cpeaHero MPoQPEcCHOHATHLHOrO

obpazoBanus (manee CI10) 43.01.09. [ToBap, koHIUTEDP

1.2. MecTo IMMCHUILIMHBI B CTPYKType OCHOBHOI mNpodeccHoHAIbHOH 00pa3oBaTebHOM
NporpamMmbI:

ydueOHasi nmucuuiuinHa «MareMaTtuka» BXOJUT B COCTaB OOMIMX 00I1e00pa3oBaTEIbHBIX
y4eOHBIX JUCHMIUIMH, (OPMUPYEMBIX W3 00s3aTenbHBIX MpeaMeTHeIx obmacteir OI'OC

cpennero oobmiero oopaszosanus no npodeccun CI1043.01.09. Iosap, KoHIHTED.

Peanu3zanus nporpamMmel HampasiieHa Ha pOpPMHUpPOBaHKE 001IEy4eOHBIX KOMIIETEHIINMN:

OK 1. [ToHumatsb CcymHoCTh M COLMANIbHYIO 3HAUUMOCTh CBOEH OyayIiei npodeccuu,
MPOSBJISITH K HEM YCTOMYMBBINA MHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO J€ATEILHOCTh, BRIOUPATH TUTIOBBIE METOIBI i CIIOCOOBI
BBITIOJIHEHUS PO ECCHOHANTBHBIX 3a/1a4, OLEHUBATh UX d3PPEKTUBHOCTH U KaueCTBO.

OK 3. [IpyHuMarh pelieHus: B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYAlIUSIX U HECTU 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBIATh MOXUCK M MCTIOJIb30BaHNE HHPOPMAIIHH, HEOOX0AUMOM 17151 A(HEKTHBHOTO
BBITIOJIHEHUS TPO(ECCHOHANTBHBIX 3a/1a4, MPO(PECCHOHANBHOTO U JTUYHOCTHOTO Pa3BUTHSI.

OK 5. Ucnonb3oBarh HH()OPMALIMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTHH B MPO(eCcCUOHANTBHOMN
JeSITeIbHOCTH.

OK 6. PaGoTath B KOJUIGKTUBE ¥ KOMaH I, 3()(HEKTUBHO 0OIIATHCS ¢ KOJIETaMH, PYKOBOJICTBOM,
MMOTPEOUTEIISIMH.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTb 32 pabOTy WIEHOB KOMaH/bI (ITOAYUHEHHBIX), 32
pE3yNbTaT BHIMOJIHEHUS 33/ I1aHUH.

OK 8. CamocTosATEIHEHO OIpCACIATD 3ala4un HpO(I)eCCI/IOHaJ'ILHOl"O " JINYHOCTHOT'O pa3BUTUA,
3aHUMATbCA CaM006pa30BaHI/ICM, OCO3HAHHO INIAHUPOBATH IMOBBIIICHUC KBaJ'IPI(bPIKaI.[PIPI.

OK 9. OpueHTHpOBaTHCS B YCIOBHSIX YAaCTON CMEHBI TEXHOJIOTHH B IpOo(ecCHOHATbHON
JESITEIBHOCTH.



1.3 llesan u 3a1a4u.
Pabouas mporpamma o MareMaTHKE OPUEHTHPOBaHA HA JOCTH)KEHHUE CIEIYIOMINX IIEeTICH:

e o0ecreueHne chOPMUPOBAHHOCTH MPEICTABICHHIA O COITUAIBHBIX,
KYJIbTYPHBIX HUCTOPUYECKHUX (PAKTOPAX CTAHOBIICHHUS
MaTEMaTHUKH;

e obecneueHne cHOPMUPOBAHHOCTHU JIOTUIECKOTO,
AITOPUTMHUYICCKOIO U MAaTCMATUYCCKOI'O MBIIIJICHUAA

e oOecneueHne cHOPMUPOBAHHOCTH YMEHHI TPUMEHSTH
IMMOJIYYCHHBIC 3HAHUSA TP PpCIICHUU PA3JIMYHBLIX 3a/1a4,

e obecrieuenne cHOPMUPOBAHHOCTHU MPECTABICHUI O MAaTEMATHUKE
KaK 9acTH 00IIeYeT0BEYCCKON KYIbTYPhl, YHUBEPCATHLHOM SI3bIKE
HAayKH, IMO3BOJIAIOIIEM OMMUCBIBATE U U3YyUaTh PCAJIbHBIC ITPOILECChI
" ABJICHUS.

3amaqm:

® CHUCTEMATU3HUPOBATH CBCACHUA O UUCIIAX; U3YUYUTHb HOBBIC U PaHCC N3YUCHHEBIC OIICpalilun
HaJ 4YHuCIIaMU,

® CHCTEMaTH3UPOBATH U PACHIUPUTH CBEIACHUS O PYHKIIMSIX, COBEPIIEHCTBOBAThH
rpa(bnquKHe YMCHHA; TIO3HAKOMUTBCA ¢ OCHOBHBIMU UACAMH U METOAaMHU
MaTeMaTUYEeCKOTO aHaIHu3a B 00bEME, TIO3BOJISFOIIEM HCCIIEIOBAThH JIEMEHTaPHBIC
(GYHKIUY ¥ pemaTh MPOCTEHIINEe reoMeTpUIecKre, PU3NUECKUE U APYrHe MPHUKIIAIHbIC
3aJauu;

e chopMHUPOBATh TEXHUKY AITeOpandecKuX MpeoOpa3oBaHUM AJIs PEIICHUsT ypPaBHECHUH,
HEPaBEHCTB M CUCTEM; CIIOCOOHOCTh CTPOUThH U MCCIIEOBATh POCTEHIIITE
MaTeMaTU4YEeCKHAE MOJICITU TPH PEIICHUH MPUKIIAJIHBIX 3a/1a4, 33/1a4 U3 CMEXHBIX H
CTCIUATBHBIX TUCIUILINH,

e chopMUpPOBATh HArJISIIHBIC IPEACTABICHUS O IPOCTPAHCTBEHHBIX (DUTYpax U U3ydeHHE
WX CBOWCTB, CIIOCO0AX Fr€OMETPUYECKHX H3MEPEHHN, KOOPIUHATHOTO U BEKTOPHOTO
METO/JIOB JJIsl PEIICHUS] MATEMaTHYECKUX M IPUKJIAJHBIX 3aJlad;

e chopmMupoBaTh KOMOWHATOPHBIC YMEHUS, IPEICTABICHHUS O BEPOSITHOCTHBIX
3aKOHOMEPHOCTSIX OKPY)KAIOIIEr0 MUPA.

OcHOBYy TMpOrpaMMbl COCTaBJISIET COJEpXaHHE, COTJAaCOBAHHOE C  TpPeOOBaHUSIMU
(denepaabHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHIapTa CpeaHero (IOJHOro) oOIero
oOpa3oBaHus 6a30BOr0 ypOBHSI.

B mporpamme y4eOHBI MaTepuan NOpPEACTaBleH B (OpME UYEpeAyIOLIErocs pa3BepThIBAHUS
OCHOBHBIX COJIEPKATEIbHBIX JTMHUML:

- anre6pa1/1qec1<a51 JIMHUS, BKIIIOYaromasa CUCTEMaTu3aluro CBEJICHUM O YHCJIax; U3YUCHUC
HOBBIX U 0606H_IeHI/IC paHeC N3YYCHHBIX onepaunﬁ (BO3BCI[CHI/Ie B CTCIICHb, U3BJICYCHHUC KOPH,
J'IOFapI/I(I)MI/IpOBaHI/Ie, CHUHYC, KOCUHYC, TAHT'CHC, KOTAaHI'CHC U 06paTHBIe K HI/IM); N3YYCHHUEC HOBBIX
BUJOB YHCJIOBBIX BBIpa)KCHI/Iﬁ )51 (I)OpMYJ'I; COBCPHICHCTBOBAHHUC IIPAKTUYCCKUX HABBIKOB U
BBIYHCIUTEIBLHOM KYJIBTYpPbI, paCHIMPCHUC U COBCPUHICHCTBOBAHUC anre6paﬂqec1<or0 arirapara,
C(bOpMI/IpOBaHHOFO B OCHOBHOH MIKOJIC, U €TI0 IMPUMCHCHUC K PCHICHUIO MATCMATUYCCKHUX U
MPUKIIAAHBIX 3a1a4,



—  TeopeTHKO-(YHKIMOHAJbHAS JIMHUS, BKIIOYAIOIIAS CHCTEMATHU3ALMI0 U pPaCIIUPEHUE
CBEICHUI O (YHKIHSIX, COBEPLUICHCTBOBAaHUE TpapUUECKHX YMEHHIA; 3HAKOMCTBO C OCHOBHBIMH
UAeIMH W METOJIaMH MaTeMaTU4eCKOro aHaiu3a B 00BbeMe, MO3BOJISIONIEM HCCIIE0BATh
JJIEMEHTapHbIE (YHKIUH M peliaTh MNpOCTeiine reoMeTpudeckue, (U3UUECKUe H Jpyrue
IIPUKJIIAHBIC 334U,

— JMHUSA YPAaBHEHUM M HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHHM MU HCCIEIOBAHUHU
MaTeMaTHYECKUX MOJIEJIEH, epeceKaroniasics ¢ aredpandeckoi U TeOpPEeTUKO-(QyHKIIMOHATIBLHOM
JUHUSMU M BKIIOYAIOIIAsl pa3BUTHE U COBEPUICHCTBOBAHME TEXHUKH alreOpanyecKux
npeoOpa3oBaHuil IS pelIeHUs] ypaBHEHUH, HEPaBEHCTB M cUCTEM; (popMUpoBaHHE CIOCOOHOCTH
CTPOHUTH M MCCIENOBATh IPOCTEHIINE MATEMAaTUYECKUE MOJEIM IPH PEUICHUU IPUKIIATHBIX
3a/1a4, 3aJ1a4 U3 CMEXHBIX U CIIEHNAJIbHBIX JUCLUILINH;

— TEeOMETpHUYEeCKas  JIMHMUA, BKJIFOYAIOIIAst HarJis1HbIC IIPEACTABICHUS O
MIPOCTPAHCTBEHHbIX (uUrypax M H3y4eHHE MX CBOMCTB, (OpPMUPOBAHHE U pa3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpa)XX€HWs, pa3BUTHUE CIOCOOOB T'E€OMETPUYECKUX H3MEpPEHUH,
KOOPAMHATHOTO ¥ BEKTOPHOT'O METOJOB /ISl PEIICHUs] MAaTEMaTUYECKUX U NPUKIIAIHBIX 3a/1a4;
-CTOXacTU4ecKasl JIMHMSI, OCHOBaHHAsl HA Pa3BUTUM KOMOMHATOPHBIX YMEHUH, IPEICTaBICHUN O
BEPOSATHOCTHO-CTATUCTUYECKHUX 3aKOHOMEPHOCTSX OKPYKAKOLIEr0 MUpA.

OcBoeHne conaepkaHus Y4eOHOW TUCHUIUIMHBI «MareMaTtuka» OO0eCIeUrBaeT IOCTHIKCHUE
CTYJICHTAMH CIICYIOMINUX Pe3yibmamos:.

JAUYHOCHHBIX .

c(OPMHUPOBAHHOCTH MPEACTABICHUIN 0 MaTeMaTHKE KaK YHHUBEPCATBHOM sI3BIKE HAyKH, CPEJICTBE
MOJICITUPOBAHUS SIBJICHUW W TIPOIIECCOB, UICIX H METOJJaX MaTeMaTUKH MIOHUMaHUE 3HAYMMOCTH
MaTeMaTHUKH JUISI HaydHO-TEXHHYECKOTo Tporpecca, CcHOPMUPOBAHHOCTh OTHOMICHUS K
MaTeMaTHKe KaK K 4YacTH OOIIEYeIOBEYECKONW KYJIBbTYpPhl Yepe3 3HAKOMCTBO C HCTOpHUEH
Pa3BUTHS MaTEMAaTHKH, BOJIIOIIMEH MaTEMaTHICCKUX HJICH;

—— pa3BUTHE JIOTHYECKOTO MBINIJICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, aITOPUTMUUYECKON
KyJIbTypbl, KPUTHUYHOCTH MBIIUICHUsT HA  YpOBHE, HeoOXoauMoM g Oymymiei
npohecCHOHANTBHOU EATETLHOCTH, JIJIS TPOJIOJDKEHUST 00pa30BaHuUsI U CaMOOOpa30BaHNUS,

—— OBIIQJICHUE MAaTEeMAaTHYCCKUMH 3HAHMSIMH U YMEHHIMH, HEOOXOTUMBIMU B ITOBCEIHEBHOU
KU3HHU, JUIS OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JHUCHHMIUIMH W  JIUCIHIUIAH
npodeCCHOHANIBHOTO IHKJIA, JUIS TOJy4eHHs oOpa3oBaHHMs B 00JacTAX, HE TPEOYIOIUX
YTIIyOJICHHOW MaTeMaTHYeCKOU MOJATOTOBKH,

—— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIE CamMOOOpa30BaHHUIO, Ha
MPOTSHKCHUM BCEH KU3HM, CO3HATEILHOE OTHOIICHHE K HENPEPhIBHOMY OOpa30BaHHIO Kak
YCJIOBHIO YCTICIITHON MPOGECCHOHATBHON U 0OIIIECTBEHHOM e TEIHLHOCTH;

—— TOTOBHOCTbP M CIIOCOOHOCTh K CaMOCTOSTEILHOW TBOPYECKOH W  OTBETCTBEHHOM
JIEITEIbHOCTH;

—— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHUKAMH B
00pa30BaTeNIbHOM, 00IIECTBEHHO MOJIE3HOU, y4eOHO-UCCIeI0BATENbCKON, TPOEKTHON U IPYTUX
BUJAX AEATENHLHOCTH,

—— OTHOIIEHHE K MPOo(ecCHOHANBbHON AESITeTbHOCTH KaK BO3MOXKHOCTH YYacTHs B PEIICHUU
JUYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEM;

* MemanpeomemHnulx:

—— YMEHHE CaMOCTOATEIbHO OMNpEeAeNsATh IeNu JAEATeIbHOCTH U COCTABJSTH IIJIaHbI
NEeSITEeLHOCTH;  CaMOCTOSITEIbHO  OCYHIECTBNIATH, KOHTPOJUPOBATh U  KOPPEKTUPOBATH
JeSITEeNbHOCTD; UCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI JIISl IOCTHKEHUS MOCTABIEHHBIX IIeNei
Y peanu3alliy TUIaHOB JIeATeIbHOCTH; BEIOMPATh YCIICIIHBIE CTPATETHH B PA3TUYHBIX CUTYAIUSX;
—— YyMEHHE TMPOJIYKTHBHO OOIIATbCd ¢ B3aUMOJEHCTBOBATH B MPOIIECCE COBMECTHOMU
NESITeNFHOCTH, YYUTHIBATh MO3UIMK JPYTUX YYACTHUKOB JIEATENBHOCTH, APPEKTUBHO
pazpemiats KOHQIUKTHL;

—— BIIQJICHHEe HaBBIKAMU TO3HABATENbHOM, Yy4eOHO-HCCIENOBATENbCKOM U TPOEKTHOM
JesITeNbHOCTH, HaBBIKaMU pa3pelieHus! mpooieM; CiocoOOHOCTh U TOTOBHOCTh K



CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PELICHUs NMPAKTHYECKUX 3a7ad, IPUMEHECHHUIO Pa3Iu4HbIX
METO/IOB IIO3HAHUS;

—— TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSTENIbHOW HH(OPMAIIMOHHO-TI03HABATEILHOM
JEATeIbHOCTH, BKJIIOYAs YMEHHUE OPHUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX WH(OpPMAIIHH,
KPUTHYECKH OIICHWBAaTh W MHTEPIPETUPOBATh HH(POPMALHUIO, IMOJYyYaeMYI0 W3 Pa3IMYHbIX
HUCTOYHUKOB;

—— BJIAJICHUE A3BIKOBBIMHM CPEACTBAMH: YMEHUE SCHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pEHHUsI, HCIIOJIb30BATh A/ICKBATHBIC SI3bIKOBBIE CPEICTBA;

—— BII3/ICHUE HABBIKAMU TI03HABATEIFHON peIeKcHy KaKk 0CO3HAHMSI COBEPIIAEMBIX ACHCTBUH U
MBICJIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUM, I'PaHUL] CBOETO 3HAHMS U HE3HAHUS,
HOBBIX ITI03HABATENbHBIX 33]1a4 U CPEICTB Ul UX JOCTHKEHHUS;

—— LEJEYCTPEMJICHHOCTh B MOMCKAaX W MPUHATUU PELICHUH, COOOpa3UTENbHOCTh U UHTYMIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUN; CHOCOOHOCTh BOCIPUHUMATh KpacoTy U
TFapMOHHIO MUDA;

* NPEOMEMmHIX:

—— c(OpMUPOBAHHOCTDH MPEACTABICHUN O MaTeMaTHKEe KaK YaCTH MHPOBOM KylIbTYpbl U MECTe
MaTeMaTHUKU B COBPEMEHHOW LMBUWIIM3ALIMHU, CIOCOOAX OMHCAHMS SBJICHMM pealbHOr0 MUpa Ha
MAaTE€MaTHYECKOM SI3BIKE;

—— C(OpPMUPOBAHHOCTh TMPEJCTABIEHUNH O MaTeMaTUYECKHMX MOHATUSAX KaK Ba)KHEHIINX
MAaTEeMAaTHYECKUX MOJEIIAX, MO3BOJIAIOIINX ONKMCHIBATh U U3y4aTh Pa3HbIE IPOLECCHI U SIBICHUS;
ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MTOCTPOEHUSI MATEMAaTHYECKUX TEOPHU;

— BIAJCHUE METOJAMM JOKA3aTEIbCTB W AJITOPUTMOB DELICHHS, YMEHUE WX HIPHUMEHSATH,
IIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 33/1a4;

—— BJIQJICHUE CTAaHJAPTHBIMU IPUEMaMH pEIIECHUS pPALMOHAJIBHBIX W HWPPALMOHAIBHBIX,
[T0Ka3aTeJIbHBIX, CTENICHHBIX, TPUTOHOMETPUYECKUX YPABHECHUI U HEPABEHCTB, UX

CHCTEM; UCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHCJIE IS 10~

WCKa ITyTH PEIICHUS U WIIIOCTPALNU PEIIECHUS YPABHCHUM U HEPABCHCTB;

—— ¢(OpMUPOBAHHOCTb MIPEJCTABICHUNH 00 OCHOBHBIX MOHATHIX MATEMaTHYECKOTO

aHalM3a W MX CBOWCTBAaX, BJAJCHHE YMEHHEM XapaKTepU30BaThb IOBEJCHHE (YHKLUH,
HCII0JIb30BAHNE NIOJYYCHHBIX 3HAHUM JUIsI ONTMCAHKS M aHAIN3a PEaIbHbIX 3aBUCUMOCTEN;

—— BJAJECHUE OCHOBHBIMU IOHATHSAMHM O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX
¢burypax, uX OCHOBHBIX CBOWCTBaX; COPMHUPOBAHHOCTb YMEHHUS PACIIO3HABATh F€OMETPUYECKUE
Gurypel Ha uepTexax, MOAEISIX M B pEaJbHOM MHUpE; MPUMEHEHHE H3YYCHHBIX CBOMNCTB
reomMeTpudeckux Guryp u QGopMyn ans peuieHus TeOMEeTpUYECKUX 3ajad M 3ajad ¢
IIPAKTUYECKUM COJCPKAHUEM;

—— c(OPMHPOBAHHOCTh MPEJACTABIECHUI O Ipoleccax M SBICHUAX, UMEIOIUX BEPOSTHOCTHBIN
XapakKTep, CTATUCTUYECKUMX 3aKOHOMEPHOCTSAX B PEAJbHOM MHPE OCHOBHBIX MOHITHAX
JIEMEHTAPHOW TEOpUM BEPOSATHOCTEH; YMEHUHW HaxXOOUTb M OLEHUBAThb BEPOSTHOCTU
HACTYIUICHHUsI COOBITUI B MPOCTEHIINX MPAKTHUECKH CUTYalMsIX U OCHOBHBIE XapaKTEPUCTHKH
CIIy4aliHbIX BEJIMYUH;

—— BJIAJICHHE HABBIKAMHU HCIIOJIB30BAHMS T'OTOBBIX KOMIIBIOTEPHBIX MPOrPaMM IIPU PELIECHUU
3az1ad.

1.4. PekoMeHayeMoe KOJIUYECTBO YACOB HA OCBOEHHME MPOrPaMMbl M CUHMILINHBI:
MaKCHMaJbHOH y4eOHO! Harpy3Ku oOydaromierocs 246 gaca, B TOM 4HCIIE:

00s13aTeNbHON ayJUTOPHON Y4eOHOH Harpy3ku oOydaromierocs 246 4acos;



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOM JUCIUILIAHBI

MaTteMaTuKa

2.1. O6bem y4eOHOI MMCHUTINHBI M BUABI y4eOHOH padoThI

Bun yueOHoli padoThI KoaunuectBo
4acoB

MakcumajibHas yyeOHass Harpy3ka (Bcero) 246
Oo0s13aTeibHas ayTUTOPHAs yyeOHasi HArpy3Ka (Bcero) 246

B TOM YHCIIE:

MPaKTUYECKHE 3aHSATHS M KOHTPOJIbHBIE paOOTHI 114
Koncynpranun 12
Hmozoseas ammecmayus 6 (hopme sx3amena 6




2.2. TemaTn4eckuii IVIaH M cOepKaHUe Y4eOHOH MMCHUIINHBI «MaTeMaTHKa»

TemaTnyeckuii IJIAH U COACP/KAHUE YUCOHOM TUCUMIIMHBI

HaunmeHoBanue Coaep:xanne y4e0HOro MaTepuana, JJabopaTopHbie padoThl, MPaKTHYeCKHe 3aHATHS, Yposenn
Pa3aesoB U TeM caMocTosITe/IbHAsi padoTa 00y4yalmuxcs O6beM 4acoB 0CBOEHMS
1 2 3 4
BBenenmne 2 1
Poap MaremaTuku B HayKe€, TCXHHUKC, OSKOHOMUKE, I/IH(l)OpMaHI/IOHHLIX TCEXHOJIOTUAX U npaKTqucxoﬁ
nesitenbHOCTH. [locTaHoBKa 1eneit u 3a1a4 npu ocBoeHnu cneruainbaocteil CI10
Paznen 1 10 2
PaszButHe nousatus o | Llensie u panroHa bHbIE YMCIA.
qucjie JlecTBUTENBHBIC YKCIIa
[TpuGnmkeHHbIE BBIYHACICHHSL.
KommiekcHble uncha.
3a7a9u Ha MPOIIEHTHI
IpakTuyeckue 3aHATUS ApupMETHUYECKHUE NEUCTBUS HAJA UYHUCIAMU, HAXOXJEHHWE MPHUOIMKEHHBIX
3HAYEHUHN BEJTUYMH U MOTPENIHOCTEN BbIYMCICHHUH (aOCOMIOTHOM M OTHOCHTENBHOI), CpaBHEHHE YHC-
JIOBBIX BhIpakeHUH. [IpuOnmskeHHble BEIUUCICHHSI U PeIlICHUs] TPUKIIATHBIX 3a/1a4.
KonTpoabHasi padbora Nel
Paznen 2 28 2
Kopuu, cremenn u | Kopuu u crenenn. KopHr HaTypalibHOM CTENEHU U3 YKCiIa U UX CBOMCTBA. CTENEHU ¢ pallMOHAIbHBIMU
Jorapupmol MoKaszaTelsIMi, uX cBoMcTBa. CTeNeHM C JCHCTBUTEIBHBIMH IoKa3aTelssMu. CBONMCTBa CTEICHH C

JNEHUCTBUTEIbHBIM MTOKA3aTEIIEM.

Jlorapudgm. Jlorapudm yucaa. OcHoBHOE JIoTapu(MHIECKOE TOKIACCTBO. JlecaTnuHbIe 1 HATypaJIbHbIC
norapudmsl. [IpaBuna aeictBuii ¢ orapudpmamu. [lepexon kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue  ajredOpamveckux  BbIpaxkeHuii. [IpeoOpa3oBaHue  palMOHANBHBIX,  HP-
palMOHATIbHBIX CTETIEHHBIX, MIOKA3aTEbHBIX U JIOTApU(MUUYECKUX BbIPAXKEHUI.

IIpakTHyeckne 3aHATHA BbrunciieHHe U CpaBHEHUE KOpHEW. BbIlonHEHHE pacyeToB C pajuKaIaMu.
Peumienne wuppanuoHaibHbIX ypaBHeHHMM. HaxokneHue 3HaYeHM CTeneHed ¢ palroOHaIbHBIMU
nokasarensimu. CpaBHeHue creneneid. [IpeoOpa3oBaHus BbIpakeHUM, colepKallux creneHu. Pernenue
MOKa3aTeIbHbIX YPAaBHEHMUII.

Pemienne npukinagHeix 3a1a4.

HaxoxnaeHnue 3HaueHuil morapudma mo nmpousBOJILHOMY OCHOBaHUIO. [lepexos oT 0JHOrO0 OCHOBaHUS K
npyromy. Beluucinenue u cpaBHeHHe Jsorapudmo. JlorapudmupoBaHue U TMOTEHIHMPOBAHUE
BBIpaKCHUM.




Pemienue norapupMudeckux ypaBHEeHUH.

KonTpoJsbHas padora Ne2

Paznen 3
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IIpsimble
ILIOCKOCTH
NPOCTPAHCTBE

B3anmHoe pacnosioxkeHne IBYX MNPSMBIX B MpPOCTpaHcTBe. llapajielbHOCTH MPSIMOM U TIOCKOCTH.
[TapamtenpHOCTE MIIOCKOCTEH. IlepneHAMKYIApHOCTE HpsAMOM W IIOCKOCTH. llepnennukynsp u
HaKJIOHHAs. YTOJ MEXAy NPSAMON M IUIOCKOCTBIO. JIBYrpaHHBIM YroJl. YTOJI MEXIY IIOCKOCTSIMHU.
[lepneHMKYISIPHOCT IBYX INIOCKOCTEHN.

I'eomerpuueckue npeoOpa3zoBaHMsl IPOCTPAHCTBA: MAPAIJIEIBbHBIN NEPEHOC, CUMMETPHUS OTHOCUTEIHHO
IJIOCKOCTH.

[TapannensHOE MPOEKTUPOBAHUE. [Tmomans OPTOTOHAJILHOU MPOEKITUH. N3obpaxenne
MIPOCTPAHCTBEHHBIX (DUTYD.

IIpakTHyeckue 3aHATHS

HpI/ISHaKI/I B3aMMHOI'0O PAaCIOJIOKCHUA IIPSAMBIX. Vron MCXKIAY HOpPsSAMBIMH. Bzanmnoe PAacCIIOJIOKECHUC
NpAMBIX M IJIOCKOCTEH. [leprneHauMKyasap W HAKJIOHHAs K IUIOCKOCTH. YTOJ MEXIy MpsSMOd U
IJIOCKOCTBI0. TeopemMbl O B3aMMHOM pAaCMOJOKEHUU MPSIMONM W IUIOCKOCTH. Teopema o0 Tpex
MEePIEHANKYIIApaX.

[Ipu3Haku ¥ CBOMCTBA MApAIJICIBHBIX U NEPIEHIUKYISPHBIX TIOCKOCTEH.

PaccrosHne OoT TOYKM 10 IUIOCKOCTH, OT MPSAMOM 10 IJIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMM,
MEXAY CKPEUIMBAIOIIUMUCSA TPSAMBIMU, MEXIy MPOU3BOJILHBIMU (UIypaMHd B IPOCTPAHCTBE.
[TapamienpHO€ NPOEKTUPOBAHME M €ro CcBOMCTBA. Teopema O IUIOMIAAM OPTOTOHAIBHOM HPOEKIUU
MHOTOYTOJIbHUKA. B3anMHOe pacrnoioskeHne mpoCcTpaHCTBEHHBIX QUTYP.

KontpoJabsHas padora Ne3

Paznen 4

12

Komounatopuka

OcHOBHbIE TOHATHA KOMOMHATOPUKH. 3aJaud Ha TOJCYET 4YHUCJIa pa3MEIIeHUN, MepecTaHOBOK,
coueranuil. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna OmHoma Hprotona. CBolicTBa
OuHOMUHANBHBIX KO3 dunmentos. Tpeyroapuuk [lackans..

IIpakTHYecKkne 3aHATHA

Hctopus pa3BuTHs KOMOMHATOPUKU, TEOPUH BEPOSITHOCTEN U CTATUCTUKH U UX POJIb B

pa3nUYHbIX chepax demoBeUYecKoil xKu3HeaeaTenbHocTU. [IpaBuna komObunatopuku. Perre-

HUE KOMOMHATOPHBIX 3a7au. PasMenienns, couetanus u nepectaHoBku. bunom Herotona

10




u TpeyroybHUK Ilackains. [Ipukiiagueie 3agaun.

KonTposabHas pabora Ned

Pa3zgen 5
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Koopaunarsi
BEKTOPBI

[IpssmoyrosnbHas (lekapToBa) cUCTEMA KOOPAUHAT B IpocTpaHcTBe. PopMysa pacCTOSIHUS MEXTY IBYMS
TOYKaMH. Y paBHEHUs c(pephl, INIOCKOCTH U MPSIMOM.

Bexropsl. Monyns Bekropa. PaBencTBO BekTopoB. Cll0kKeHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
PasnokeHne BeKkTOpa IO HAIpPABICHHAM. YTOJ MEXIy ABYMs Bekropamu. IIpoekuus BeKTopa Ha OCh.
Koopaunats! Bekropa. CkajiipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonp3oBaHue KOOpAMHAT M BEKTOPOB IIPUM PEUICHWM MAaTEMATHMYECKUMX M IPUKIAJHBIX 3a/1ad.
IIpakTHYeckne 3aHATHSA

Bekropel. [leiictBus ¢ Bektopamu. [lekapToBa cHCTEMa KOOPAMHAT B IPOCTPAHCTBE. YpaBHEHUE
OKPYXHOCTH, c(hepsl, IMIOCKOCTH. PaccTosiHue Mexay Todkamu. [[efcTBUSI ¢ BEKTOpamu, 3aJaHHBIMHU
koopauHaTamu. CkajspHOE MPOU3BEACHNE BEKTOPOB.

BekropHoe ypaBHEHHE IPSIMOM M TNIOCKOCTH.

Hcnonp30BaHNe BEKTOPOB MPHU JOKA3ATEIbCTBE TEOPEM CTEPEOMETPHUHU.

KonrpoJubsHas padora NeS

Pa3zgen 6

31

OCHOBBI
TPUTOHOMETPUH

OcHoBHble nMoHATUS PanmanHas Mepa yria. BpamarensHoe nBukeHne. CHHYC, KOCUHYC, TAaHT'€HC H
KOTAHI€HC YUCIIA.

OcHOBHBIE TPUTOHOMETPUYECKHE TOxAecTBA DopMyIibl puBeaeHUs. DopMyiibl ciiokeHUs. POpMyITbI
yaBoeHus. @OopMyJIbl IOJIOBUHHOTO yria.

IIpeoOpa3oBaHusi mnpocTelllIMX TPUTrOHOMETPUUYECKUX BbIpaxkeHuii. [IpeoOpazoBaHme CyMMBbI
TPUTOHOMETPUUYECKUX (PYHKUMH B TpOU3BENEHHWE U TMPOU3BENEHUS B CymMMmy. BripaxkeHue
TPUTOHOMETPUUECKUX (PYHKIIMI Yyepe3 TAaHTE€HC MOJIOBUHHOTO apryMEHTa.

TpuroHomerpuyeckue ypaBHeHUsI M HepaBeHcTBa [Ipocreiilline TPUTrOHOMETPUYECKUE YpPaBHEHUSI.
[Ipocreiiinre TpuroHomerpuueckue HepaBeHCTBA. (OOpaTHblE TPUTOHOMETPUYECKHE (PYHKIIMH.
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC.

IpakTHyeckne 3ansaTUA PaguaHHbIil METOJ U3MEPEHHUS YIJIOB BPAILLEHUS U CBSA3b C ITPAJyCHONW MEpPOH.
OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA, (DOPMYIBI CIOKEHUS, YIBOCHUS, MPEoOpPa30BaHUE CyMMBI
TPUTOHOMETPUUECKUX byHKIMiA B MIPOU3BEJCHUE, npeoOpazoBaHue MIPOU3BEACHUS
TPUTOHOMETpHUECKUX (yHKIUI B cymmy. [Ipocreiiiine TpUroHOMETpHUUECKHE YpaBHEHUS W
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIIUU: apKCHHYC, apKKOCHHYC, apKTaHT €HC.

1,2

KonTposabHnas pabora Ne6, Ne7

Pasnen 7
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DOyHKIUU 7| nX
CBOMCTBA )
rpaduxn

DYyHKIUH.

OO6nacte ompeneneHuss 1 MHOXKECTBO 3HAaYeHUH; rpaduk (yHKIUHU, MOCTpoeHHe rpadukoB QyHKIHU,
3aJIaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

CaoiictBa (pyHknun. MOHOTOHHOCTh, YETHOCTb, HEUETHOCTb, OTPAaHUYEHHOCTb, MEPUOIUUHOCTD.
[IpomexxyTku Bo3pacTaHusi U yObIBaHUS, HaWOOJbIIee W HAMMEHbIIEEe 3HAYCHUS, TOUKH IKCTPEMyMa.
I'paduueckas unaTeprperanus. [IpuMeps! (YHKIIMOHATIBHBIX 3aBUCUMOCTEW B PEANBHBIX MPOLECCaX U
aBIeHUsIX. Apudpmerndeckue onepannuu Haja Gynkuusamu. Crnoxnas pyHkius (kommo3unwus). [lonstue o
HENPEPHIBHOCTH (PYHKITHH.

Ooparnble Qpynkuuu. OOnacte ompeneneHus W 00JacTh 3HaueHW oOpaTHOW (yHkmmu. ['paduk
o0OpartHOi (HyHKINH.

CreneHHble, NMoKa3aTejbHble, Jorapupmuyeckue U TpUroHomerpuiyeckue pynkumu. OOpaTHbIE
TpuroHoMmerpuueckue QpyHkuuun OmnpeneneHus QyHKUuM, ux cBoiicTBa M rpaduxu. IlpeobpazoBanus
rpaduxoB. IlapamienpHblii HEpeHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH KOOpAMHAT U CUMMETpUS
OTHOCHUTENIbHO Hauyaja KOOPJIMHAT, CUMMETPHUS OTHOCHTEIBHO MPSMOM Yy = X, PacTsDKEHUE U C)KaThe
BJIOJIb OCEW KOOPJIMHAT.

IIpakTHyeckue 3aHATHS

[Ipumepbl 3aBUCHMOCTEM MeEXIy NMEPEMEHHBIMU B peajbHBIX IpolieccaX M3 CMEXKHBIX JUCHUIUIMH.
Onpenenenve @ynkuuid. Iloctpoenne u utenue rpadukoB QyHkuuid. HMcciaenoBanue QyHKIUU.
CpoiicTBa  JUHEIHOM, KBaJApaTHMYHOM, KYCOYHO-TMHEWHOM ¥  JApOOHO-JIMHEHHOM  (QYHKIIMM.
HenpepsiBuble n nepuoamdeckue ¢(yHkuuu. CBOMCTBa M rpaduKuM CHHYca, KOCHUHYCA, TaHIeHca U
kotanrenca. OOpatHble (yHknuum u ux rpadpuku. OOpaTHBIE TPUTOHOMETPUYECKUE (PYHKITUU.
[IpeoOpazoBanust rpaduka Qyakmauu. [apmonunueckue  konebanms. Ilpukinagnele  3amayn.
IToka3zaTenbHble, JOrapu(pMUUECKUE, TPUTOHOMETPUYECKHE YPABHEHUSI M HEPABEHCTBA.

KonTposbHasi padora Ne§

Paznen 8
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MHOrorpaHHUKH H
KpYIJble Tejia

Bepmnnbl, pebOpa, rpaHu MHororpaHHuka. Pa3epTka. MuHororpanusle yribl.  Bbimykisie
MHororpanHuku. Teopema Ditniepa.

[Tpusma. Ilpsamas u HakaonHas npusma. [lpaBunbHas npusma. [apamnenenunen. Kyo6.

ITupamupa. [IpaBunbHas nupamuga. Y ceueHHas napamuaa. Terpasap.

CummMmetpuu B KyOe, B apajijiesienumesie, B Ipu3Me U Mupamuie.

Ceuenust Ky0a, MPU3MBI U TUPAMUBI.

[IpencraBienrie o0 mpaBWIBHBIX MHOTOTPaHHHKAaX (TeTpaliape, KyOe, OKTajiape, AOJEKadaApe H
HKOCadIpe).

Hunuaap u koHyc. YcedeHHBbI koHyc. OcCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTh, OOpasyroias,
pa3BepTka. OceBble CEUEHUS M CEUEHUs, NTapajlieIbHbIE OCHOBAHHUIO.

ap u chepa, ux ceuenus. KacarenpHas IiockocTsb k cdepe.

IIpakTHYecKHe 3aHATHA

12




Paznuunbie Buabl MHOTOTpaHHUKOB. VX n300paxkenus. CeueHus, pa3BepTKH MHOTOTPAaHHUKOB.
[Inomans noBepxHoctu. Buael cummerpuii B npocrpancTse. CummeTpus Ten
BpallleHUs] 1 MHOTOIPAHHUKOB. BbI4KClIeHHE III0IaIeH.

KonTpoabHnas padora Ne9

Pa3nen 9

24

Hauana
MaTeMaTH4YeCKOro
aHaJu3a

MocaenoBareabHocTH. CriocoObl 3a1aHUSl M CBOWCTBA YMCIOBBIX IoOcienoBaTensHocTel. [lonsTre o
npenene  MOCIeA0BaTEIbHOCTH. CymecTBoBaHMEe  Ipelesia  MOHOTOHHOM  OrpaHUYEHHOU
[IOCJIEJOBATEIbHOCTH. CyMmMmupoBaHue HOCJIE1I0BATEIbHOCTEN. beckoneuno yOBIBaroIas
reoMeTpHUecKas POrpeccus U €€ CyMMa.

IpousBoaunas. Ilonstne o npow3BOAHONH (YHKIHMH, €€ TEOMETPHUECKUH U (U3NYECKUH CMBICIH.
VYpaBHeHHe KacaTenbHOM K rpapuky ¢yHkuuu. IIpomsBoiHble CyMMBbI, pPa3HOCTH, MPOU3BEACHUS,
yacTHble. [Ipom3BojHBIE OCHOBHBIX 3JeMEHTapHbIX GyHKIUM. IlpuMeHeHne mNpPOU3BOJHONW K
UCCIe0BaHUI0 (QYHKIMM U MocTpoeHHto rpagukoB. [Ipon3Boanbie 00paTHON QYHKIUU U KOMIIO3ULIUN
(GyHKIMH.

[Ipumepbl UCHOIB30BAaHUS MPOU3BOJHOW JJISi HAXOXKJIEHUS HAWIYYIIEro peHIeHHs B MPHUKIaJHBIX
3amauax. Bropas mpousBoaHas, ee reoMeTpruiecKuil u pusndeckuii cMbicit. HaxoxaeHue CKopoCcTH it
nporiecca, 3aJaHHoro GopMyJIol U rpadurom.

IIpakTnueckne 3ansiTusi Yuciosas mnocienoBareabHOCTb, CIIOCOOB! €€ 3aJaHUsl, BBIYUCIICHUS YJIECHOB
nocnenosarensbHocT.  [lpenen mocnenoBarenbHOCTH. beckoHeduHo yObIBaromias TeoMmeTpuyecKas
nporpeccusi. [Ipous3BogHas: MEXaHMYECKUM W TEOMETPUUYECKHUH CMBICI MPOU3BOJHON. YpaBHEHUE
KacarenbHOW B oOmiem Buze. [lpaBunma m opmynsl muddepeHunpoBanms, TadbiMIa MPOU3BOIHBIX
aneMeHTapHbIX (QyHKIuH. MccnemoBanwe (QYHKIMU C TMOMOIIBIO TPOM3BOAHOW. HaxoxiaeHue
HanOOJIBIIIET0, HAUMEHBIIIETO 3HAYEHUS ¥ SKCTPEMAJIbHBIX 3HAYCHUN (QYHKIIUH.

KonTposbHasi padora Nel(

Pazgen 10
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Hurterpan u  ero
npuMeHeHue

IlepBooOpa3nas u uHTerpaj. lIpuMeHeHue ompeneneHHOro MHTErpana A HAXOXKIACHHUS IUIOLanu
kpuBoJiiHelHOU Tpanemuu. ®opmyna Herorona—IJleitoauna. Ilpumepbl nmpuMeHEHUsT WHTErpajia B
(bu3nKe ¥ reoMeTpun.

N3mepennss B reomerpun O0beM u ero u3Mepenue. MurerpanbHas ¢opmyna oObema. Dopmyiibl
o0beMa Ky0a, IpSAMOYToJIbHOTO NapajljieNenunesa, Npu3Mbl, TUIUHIpa. PopMylibl 00beMa NUpaMU/Ibl U
KoHyca. PopMyIbl IUIOMAAN HOBEPXHOCTEH LUIMHApPA U KoHyca. PopMysbl oObeMa 1apa U IJI0HIAH
cdepsl. [Tonobue Ten. OTHOMIEHUS MJIO0IIAeH MOBEPXHOCTEH 1 00BEMOB OJJOOHBIX TEJI.
IIpakTHYeckHe 3aHATHA

Wnterpan u nepsooOpasznas. Teopema Hprorona—IJleitOnuna. I[IpumeHenne uHTerpana Kk BEIYUCICHUIO
(bu3nYecKrX BEJTMYMH U IUIoIIaaei. Beruucnenus oobema.

KonTposabsHnas padora Nell
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Pa3nmen 11 12 2
OuemenThl  Teopuu | CoObITHE, BEPOATHOCTh COOBITHSA, CJIOKEHNE U YMHOXEHHE BEPOSITHOCTEU. [loHamue o Hezasucumocmu
BEPOSITHOCTH. cobvimutl. J[uckpemuas ciyyainas eeiuduna, 3aKoH ee pacnpeodenenus. Hucnosvie xapakmepucmuxu
DyeMeHThI . OUCKpemHOU CIyYalinol geaudunsl. Ilonsamue o 3aKone OOIbULUX YUCe].
MaTeMaTH1ecKkou [pencraBieHue JaHHBIX (TaOMMIBI, AUArpaMMBbL, TPadUKH), 2eHEPAIbHASL COB0KYNHOCHb, 6blO0OPKA,
CTATHCTHKH. cpednee apupmemuyeckoe, meduana. llonamue o 3adavax mamemamuyecko cmamucmuky. Pewenue
NPAKMUYecKux 3a0a4 ¢ nNpUMeHeHuemM 8epOoImHOCIMHbIX MEMo008.
IIpakTnueckune 3aHATHS
Kitaccnueckoe omnpezesieHne BEPOSITHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpPEMAa O CyMME BEPOATHOCTEH.
Brruucnenue BepositHocTel. llpukimanneie 3amauu. IlpeacraBnenue 4ucioBbIX AaHHBIX. [IpukinagHsie
3a/1a4u.
KonTposabHas padora Nel2
Paznen 12 14 2
YpaBHeHus u | YpaBHeHusi M cHcTeMbl YypaBHeHMii. PauyoHnanbHble, WppalMOHAJIbHbIE, TIOKa3aTeIbHbIE U
HEPABEHCTBA. TPUTOHOMETPUYECKUE YPABHEHMS U CUCTEMBL. PABHOCHIIBHOCTh YpaBHEHHI, HEPABEHCTB, CUCTEM.
OcHoBHBIE TpUEMBbl HX pelieHus (pa3yiokeHHe Ha MHOXKHMTEIH, BBEIEHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, TPaPUIECKUN METO).
HepaBencTBa. PaiionanbHble, HppalMoOHalbHbIE, TIOKa3aTelbHbIE W  mMpUcOHOMempuiecKue
Hepagencmea. OCHOBHbBIE IPUEMBI UX PELICHHUS.
Hcnons3oBanne CBOWCTB W TpaduKkoB (DYHKIMA TMpPU PEIICHWH YpaBHEHUH W HEPaBEHCTB. MeTon
uHTEepBaNOB. M300pakeHME Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pEIICHUH ypaBHCHHH W
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CHCTEM.
[Ipuknagueie 3anaun [IpuMeHeHne MaTeMaTHYECKUX METOJIOB ISl PELICHUS COACPKATEIbHBIX 3a1a4 U3
pa3nuuHbIX oOnacTel Hayku W MpakTUkH. MHTepnperanus pesynbraTa, yuyeT peallbHbIX OTpaHUYCHH.
IIpakTtuyeckne 3ausatusi KopuHu ypaBHeHuil. PaBHocwibHOCTH ypaBHeHuiU. [IpeoOGpasoBanue
ypaBHeHUH. OCHOBHBIE NIPUEMBI pElIeHUs ypaBHEHUH. Pemienue cucrem ypaBHeHui. McmoJsib3oBaHue
CBOMCTB U IrpauKkoB (PYHKIUHN AJis pellieHus] ypaBHEHHUI U HEPaBEHCTB.
KontpoabHas pa6ora Nel3 3
Ji XapaKTepuCTHKH YPOBHS OCBOSHHS Y4eOHOr0 MaTepraia HCIOIb3YIOTCS CIEAYIONe 0003HAUSHHS:
1. 1. — o3HaKOMHUTENBHEIH (y3HaBaHHE U3YUYEHHBIX OOHEKTOB, CBOHCTR);
2. 2. — peNnpoNyKTWBHBIN (BBITIOJHEHUE NEATENFHOCTH MO 00pa3ily, HWHCTPYKIHH, METOIUYECKHM PEKOMEHJAUAM WIH TI0J] PYKOBOICTBOM
MIPEeTIoIaBaTens);
3. 3. - HpOHYKTHBHLIﬁ (HJ'IaHI/IpOBaHI/Ie " CaMOCTOATCIIBHOC BBIITOJIHCHUEC ACATCIBHOCTHU, PCHICHUC HpO6J'IeMHI:IX, CUTYalIlUOHHBIX Ba,Z[aHHfI).
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3.YCJOBMUS PEAJIN3AIIMNA YYEBHOM JUCIUILINHBI

3.1. TpeGoBanus K MUHIMAJTBHOMY MaTepHAIBHO-TeXHMYECKOMY 00ecre4eHu1o

Peanuzanus y‘{C6HOI>'I JHUCIUITTHHBI Ipe6yeT HaJIu4us yqe6H0r0 Kabuuera «MaTeMaTHKay.

O0opynoBanue yaeOHOro KaOMHeTa:

- TOCAJ0YHBIE MECTA IO KOJUYECTBY CTYICHTOB;

- pabouee MeCTO MperoaaBaTes;

'O6’beMHBIe MOACIN MHOTOI'PaAaHHUKOB, TEJI BpalllCHUSA, IPOCTPAHCTBEHHBIX MOZIeHeﬁ;
- KOMIIJIEKTHI 3aJIaHHAM JIJISl TECTUPOBAHUS M KOHTPOJIBHBIX padoT;

- UBMCPUTCIIBHBIC U YEPTCIKHBIC HHCTPYMCHTEI,

. BBIYMCIINTEIbHBIN KaJIBKYJIATOP.

TexHnndeckne cpeacTBa 0Oy4IeHUS:
- KOMIIBIOTEp C JIMIIEH3UOHHBIM ITPOTPaMMHBIM 00ECTIEYEHHEM;
- MyJbTHMEANA IIPOEKTOD;

-UHTCPAKTHUBHAsA JOCKa.

3.2. UndopmannonHoe odecriedyeHue 00yueHust

Ilepeyenb pexkoMeHayeMbIX Yy4eOHBIX H3AaHMil, WHTepHET-pecypcoB, AONMOJHUTEIbHOMI
JINTEPaTypsbl

CnucokK UCHOJIb30BaHHOM JIMTEpaTyphl
Jns ctynenTos

Anumos Ill. A. u oOp. Marematnka: anrebpa ¥ HayaJa MaTeMaTUYECKOTO aHaJW3a,
reomeTpus.Anrebpa W Hayajga MaTeMaTHYecKoro aHaimu3a (0a30BbIH M YriayOJeHHBIN
ypoBHM).10—11 kmaccsl. — M., 2014.

Amanacan JI. C., Bymysog B. @., Kaoomyes C. 5. u op. MaremaTuka: aiaredpa 1 Hadana
MaTeMaTH4eckoro ananusa. I'eomerpus. 'eomeTpus (6a3oBblil 1 yriyOnenHslid yposan). 10—11
Kknaccel. — M., 2014.

bawmaxose M. M. MatemaTnka: yueOHUK JUIs CTY. YUPEXKAEHHUH cpell. mpod. oOpa3oBaHUs. —
M., 2014.
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Jns npenonasarenei

®enepanbHblii 3aKk0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanun B Poccuiickoit @enepanum».
[Tpuka3 Munucrepcrsa odpazoBanust u Hayku PD ot 17.05.2012 Ne 413 «O6 yTBepkIeHUH
(deneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa CPEeIHETO (TI0THOTO) O0IIero
o0Opa3oBaHU.

[Ipuka3z MunuctepctBa oOpazoBanust 1 Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuun
n3menenuii B [Ipuka3z MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit denepanuu ot
17.05.2012Ne 413 «“O06 yTBepkaeHUU (eaepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEeIEHOTO
CTaHJapTa cpeaHero(IMoJIHOTO) 00IIero 0opa3oBaHus ».

[Mucemo JlemapramenTa rocy1apcTBEHHOM MOJTUTHKHU B chepe MOoArOTOBKU paboYnX KaJpoB

u JAI1IO MunucrepcrBa obpazoBanus v Hayku PO ot 17.03.2015 Ne 06-259 «PexoMenaanuu mo
OpraHM3aliy MMOJTY4YEHHUsl CpeIHEro oouero o0pa3oBaHus B Mpeienax OCBOECHUs
00pa3oBaTeNbHBIX MPOTPAMM CPEIHETO MPOPECCHOHAIBHOTO 00pa3oBaHus Ha Oa3e OCHOBHOTO
oOuiero o6pa3oBaHus ¢ ydeToM TpeOoBaHMH (PeepaabHbIX TOCYJapCTBEHHBIX 00pa30BaTeIbHbIX
CTaH/IapTOB U MOJyyaeMou npodeccrur WK CnenualbHOCTH CPEAHEro MpodecCuoHaTbHOTO
00pazoBaHUM.

CnucoK AOTIOTHUTENIBHON JTUTEPATYPhI

[Mexneuxuit N.JI. Marematnka: y4eOHMK i CTyA. 0Opa3oBaT. YUYpeKIEeHUU cpea.npod.

obOpazoBanust M.: M3znatenbckuii neHTp «Akagaemus», 2008 T.

bammakos M.M. MaremaTuka: yaeOHUK JIs1 YIPEKIACHUN HAY. U cpel. pod. oOpa3oBaHus. —
M.: U3narenbckuit ieHTp «Akagemusi», 2010r. — 256

KommoropoBA.H.Anre6pa u Hauana ananu3a,2002r.Mocksa «IIpocBemieHne»
A .M.Turapenko Marencusnas noaroroska EI'D 2009,Mocksa «9kemo»,2008 roa

®denepanbHblii HHCTUTYT neaarorndeckux namepennii. EI'9-2012ron,Mocksa «HanuonainbHoe
o0pazoBaHHEY.

®denepanbHblid MHCTUTYT Menarorunyeckux uamepennit. EI'2-2013ron,Mocksa «HanuonanbHoe
00pazoBaHHEY.

®enepanbHblil MHCTUTYT nefaarorudeckux uamepenui. EI'3-2014ron,Mocksa «HanmonanbsHoe
00pazoBaHHEY.

COopnuK 3a1a4 1o MateMmatuke 1o peaakiueid M.M.CkanaBu.MockBa «OHHKC»,1998 ro.

3.3 UHTepHeT-pecypcebl

1. www. fcior. edu. ru (MHpopMalimoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIbHBIE
MaTepHallbl).

2. www. school-collection.edu.ru (Equnas kosuiekiuu nudpoBbiX 00pa3oBaTebHBIX
pecypcoB). YueOHOe n3nanue

3. Exponenta.ru http;//www.exponenta.ru KomnanusSoftlint. O6pa3soBarenbHblii
MaTeMaTHYECKHil cailT. MaTepuaibl JUis CTY/ICHTOB: 3a/[a4 C PEIICHUAMH, CIIPABOYHUK 110
MaTeMaTHKe, HJICKTPOHHBIE KOHCYIIbTAIlUH.

4. I'azera «Maremaruka» U3ngarensckoro goma «llepBoe ceHTSIOps»
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http://mat.1septemr.ru

5. MatemaTrKa B OTKPBITOM KOJLICIKE
http://www. matematiks.ru
4. Math.ru. MatemaTrka u 0Opa3zoBaHue.
Http://www.math.ru
5. MOCKOBCKHUI IIEHTP HEMPEPHIBHOIO MaTeMaTu4eckoro oopazosanus (MIIHNO)
http://www.mccmath.ru
6. Allmath:ru — Bcst MmaTemaTrka B OTHOM MecTe
htto://www.allmath.ru
7. EgWorld:Mup maTemaTiuueckux ypaBHEHU
http://egwjrld.ipmnet.ru
8. Bes QJIEMCHTAapHas MaTeMaTuKa: CpE€AHAA MaTEMATHYCCKasd MHTCPHET-IIKOJIA.
http://www.bym math.net
9. I'eomerpuueckuii mopranhttp://www.neive.by.ru
10. I'paduxu Qynxmmit http://graphfunk.narod.ru
11. JlnaakTHuecKue MaTepualibl o nHpopMaTHKe U MaTemaruke. http://comp-
science.narod.ru
12. JluckperHas MaTemMaTuka: ainroput™msl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/
13. EI'D o matemaTHKe: MOATOTOBKA K TECTUPOBAHUIO
http://www.yztest.ru
14, 3agauHuK U1 MOATOTOBKHY K OJMMITHAIAM 10 MAaTEMATHKE
http://tasks.ceemat.ru
15. 3aHuMaTeNnbHas MaTeMaTHKa — ITKOILHUKAM (OJIMMITHAIBI, HTPBI, KOHKYPCHI 10 MaTEMaTHKE)
http://www.maht-on-line.com
16. HutepHer — mpoekT «3amaum» http://www.prodlems.ru
17. Maremarnyeckue >Tioasl http://www.etudes.ru
18. MaremaTrka On-line cpaBounast HH(GOPMAITHSI B TIOMOIIb CTYICHTY
http://www.manhtm.hl.ru
19. MareMaTrKa B IOMOIIIb IIKOJIBHUKY M CTYICHTY (TecThl 0 MaTematuke online)
http://www.mathtest.ru
20. MaremaTHKka AJis MOCTYMAIOINX B BY3bl
http://www.matematika.agava.ru
21. Marematuka: KoHCyabTaMOHHBIN HEHTP MpenogaBaTenei U BoITyCKHUKOB MI'Y

http://school.msu.ru

22. MaremaTrka u mporpammuposanue http://www.mathhrog.narod.ru

23. MartemaTnyeckue ONMMIINAIbI 1 OTUMIIMAIHBIE 3a0a4H
http://www.zaba.ru

24, MexyHapoqHBIN MaTeMaTHIecknii KOHKypC «KeHrypy»
http://www.kenguru.sp.ru

25. MockoBckas MaTeMaTHYecKast OJMMIINA/Ia MIKOJIEHIUKOB
http://olympiads.mccme.ru/mmo/

26. Pemebnuk.RU:Bricias MaTeMaTrka U 9KOHOMETPUS — 3aJ1a4d, PEHICHUS
http://www.reshebnik.ru

27. Caiit anemeHTapHOi MaTeMaTuku Jmutpus 'ymuHa
http://www.mathnet.spb.ru

28. Typaup ropogoB — MexyHaponHasi MaTeMaTHIecKasi OIMMITHAaa JJIsl IIKOJILHUKOB
http://www.turgor.ru
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http://www.maht-on-line.com/
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http://www.matematika.agava.ru/
http://school.msu.ru/
http://www.mathhrog.narod.ru/
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI YUYUEFHOM JUCHUILIAHBI

MaremMaTuka

PesysabTaTel 00y4yeHus
(YcBOEHHBbIE 3HAHUSl, YMeHHUsI, 0CBOCHHbIE YMEHH )

DopMbI U METOABI
KOHTPOJISI M OLIEeHKH
pe3yJbTaTOB 00y4eHus

Pa3zpen AJI'EBPA

3namep:

o 3HAUYCHHUC MaTCMaTI/I‘ICCKOﬁ HayKI/I JJIA peHleHI/ISI 3aJ1a4, BOSHHKAIOIIUX B
TEOPHUHU U MPAKTHKE,;

b IHI/IpOTy " B TO XKE BpeMSI OFpaHI/I'-IeHHOCTB HpI/IMeHeHI/IH MATEMATHUYCCKUX
METOJIOB K aHAIN3Y M UCCIIEIOBAHUIO ITPOIIECCOB U SBJICHUI B PUPOE U
oO1ecTse;

OrneHka pe3ynbTaToB
TECTUPOBAHUS,
pe3yIbTaTOB MTUCHMEHHOTO
W YCTHOTO OIIPOCOB.

* 3HA4YCHUEC NNPAKTUKH UBOIIPOCOB, BO3HUKAIOIINX B caMOM MaTeMaTHKeE JUJIA

(hopMUpPOBaHUS U PA3BUTHS MaTEMAaTHUECKON HAYKH;

. UCTOPHUIO PAa3BUTHUS MIOHATHS YKMCIIA, CO3JAHUSA MATEMATHYECKOTO aHAJIN3a,

BO3HUKHOBCHHA U pa3BUTUA I'COMETPUU,

® yHHBepCZLHBHBIﬁ XapaKTEp 3aKOHOB JIOTUKU MATEMATUYCCKUX

pacCy kK IeHuM, UX IIPUMEHMMOCTh BO BCEX OOJIACTAX YENOBEYECKON JEATENLHOCTH;

. BEPOATHOCTHBIN XapaKTep PasIMYHBIX IPOLECCOB OKPYIKAIOIIErO MUPA

Ymems:

. BBINONHATH apuDMeTHIECKUE IEHCTBUS Hajl YMCIIAMH, COUETast YCTHBIE M | OrieHKa Pe3ylIbTaToB
THCEMEHHBIC IPUMEPBE; TeCTHPOBAHMS,

. HaXO/ITh NPUOIVKEHHBIC 3HAYCHHSI BEJIMINH U MTOTPEITHOCTH PE3YIITATOB MHCHMEHHOTO
BBIYUCIICHUH (a0CONIOTHAS, OTHOCUTEIbHAS);

. CpPaBHHBATH YMCIIOBBIC BHIPAXKEHHS; 1 yCTHOTO OMpOCOB. 5
. HaAXOIWTh 3HAUYEHHE KOPHsI, CTENEHH, JIorapudMa, TPUTOHOMETPUYECKUX OueHka KOHTPONBHOM

BBIpQKEHHI HA OCHOBE OIPEICTICHUS, UCIIOIb3Ys TIPU HEOOXOIUMOCTH
WHCTPYMEHTaJIbHBIE CPENICTBA;

: TOJTE30BATHCS MPUOMMHKEHHON OIIEHKOM MPH MPAKTUIECKUX pacdETax;

: BBITIONHATH MTPe0Opa30BaHMs BRIPAKEHUH, TPUMEHsS (POPMYJIBI, CBA3aHHBIE
CO CBOMCTBaMH CTeleHeH, Torapu(MoB, TPHTOHOMETPHIECKUX (PYHKITHHA.

paboTHL.
OreHka pe3yIbTaToB
MIPaKTHIECKOH pabOTHI.

Pazgen ®YHKIHUU U ITPAOUKU

3namo:

. 3HAUYEHIE MATEMaTUIECKON HAYKH IS PEIIeHUs 3a/1a4, BOSHUKAIOIINX B OneHKa Pe3yIbTaToB
TEOPHH U MPAKTHKE; TeCTHPOBAHNS,

. IFPOTY ¥ B TO K€ BPEeMs OrPAaHUYEHHOCTh IPUMEHEHHS MaTeMaTHIeCKUX

METOJIOB K aHAIN3Y U UCCIICOBAHHUIO ITPOIIECCOB U SIBIICHUH B MPUPOIC U
0011IECTBE;

. 3HAYCHUE MPAKTUKUA UBOIPOCOB, BO3HUKAIOIIUX B CAMOW MaTEMATHKE JUIs
(hOpMHPOBAHUS U Pa3BUTHSI MATEMATHYECKON HAYKU;

. HCTOPHIO Pa3BUTHS MMOHATHUS YKCIa, CO3J[AHNS MATEMAaTHUECKOTO aHAJH3a,
BO3HUKHOBCHUS U Pa3BUTHS T€OMETPHH;

. YHUBEPCAIBHBINA XapaKTep 3aKOHOB JIOTMKA MAaTEMATHUECKUX
paccyaeHui, uX IPUMEHUMOCTh BO BCEX O0JIACTSX YEIIOBEUYECKOMN JIEITEIBHOCTH;
. BEPOSTHOCTHBIN XapaKTep Pa3IMYHBIX IMPOIECCOB OKPYIKAIOIIEr0 MUpa

PE3yNIBTATOB MUCbMEHHOTO
1 YCTHOTO OITPOCOB.

Ymems:

. BBIYHCTIATH 3HAUYCHUS (PYHKIIUH 110 3aJaHHOMY 3HAYSHHUIO apryMeHTa Py
Pa3IUYHBIX CIIOCO0ax 3a/iaHus PYHKIUY;

. OIIPENEeNITh OCHOBHBIE CBOWCTBA YHCIOBBIX (DYHKITHH, HILTIOCTPUPOBATH UX

Onenka PE3YIbTATOB
TECTUPOBAHMU,
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Ha rpadukax;

PE3YJIbTATOB MTMCbMCHHOI'O

. CTPOUTH TpaKK U3YUYCHHBIX PYHKINH, HIUTFOCTPUPOBATH 1O IpaduKy ¥ YCTHOT'O OITPOCOB.
CBOICTBA AJIEMEHTAPHBIX (DYHKIIUN; OleHKa KOHTPOITBHOI
. WCIIONB30BaTh MOHATHE (DYHKITUH [T OIIMCAHUS U aHAJIN3a 3aBUCHMOCTEH paGoTL.
BEJIMYHH.
OrneHka pe3ynbTaToB
MPaKTUYECKOH paboTHL.
Pasgen HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
3namep:
. 3HAYCHHME MATEMAaTUYCCKON HAYKH JUIS PEIICHUS 3a]1a4, BO3HUKAIOIINX B OneHKa Pe3yIbTaToB
TEOPHUH U MPAKTHKE; TeCTHpOBAHMNS,
. HIMPOTY U B TO YK€ BPEMs OrPaHUYCHHOCTh IPUMEHEHHS MaTeMaTHUYCCKUX

METOJIOB K aHAIN3Y M UCCIIEIOBAHUIO ITPOIIECCOB U SBJICHUI B PUPOIE U
oO1ecTBe;

PE3yIIbTaTOB MUCbMEHHOTO
W YCTHOTO OIIPOCOB.

. 3HAYCHHUE MTPAKTUKHN HBOIIPOCOB, BOSHUKAIOIINX B CAMON MAaTEMaTUKE IS

(hopMUpPOBAHUS U PA3BUTHS MaTEMAaTHUECKOU HAYKH;

. HCTOPHUIO PAa3BUTHUS TIOHSITHS YMCiIa, CO3JJaHUS MAaTEMaTHIECKOTO aHAIN3a,

BO3HMKHOBEHWS U PA3BUTHUS T€OMETPUH;

. VHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKH MaTEMaTHISCKUX

paccyKIeHuH, NX MPUMEHUMOCTh BO BCEX 00JIACTSX YEIOBEUECKOM NEATCILHOCTH;

. BEPOSITHOCTHBIN XapaKTep pa3InuHbIX MPOIIECCOB OKPYKAIOIIET0 MIPa

Ymems:

. HaXOJMTh ITPOU3BOIHBIC DIEMEHTAPHBIX (DYHKIIHH; OreHka pe3ysnbTaToB
. HCIIONIB30BaTh TTPOM3BOIHYIO JIJIS U3YUCHHS U IIOCTPOCHUSI TPaPUKOB; TECTUPOBAHUA,

. MIPUMEHSATH MTPOU3BOIHYIO JJIST BEIYUCIICHUS MPUOIKEHHBIX BEIYUCIICHUH, | Pe3yIbTaTOB MTUCHMEHHOTO

permaTh 3a1a9u MPUKIAJHOrO XapaKkTepa Ha HaXO0KICHUS HanOOJIBIETo 1 HaM -
MEHBIIIETO 3HAUCHHI,

. BBIYUCIISITH B MPOCTEUIITUX CITydasx IJIOMIAAR U OOBEMEI C
HCIIONIB30BaHUEM OIPEACIIEHHOTO HHTErpaa.

W YCTHOTO OIIPOCOB.
OrneHKa KOHTPOJILHOM
paboTHI.

OreHka pe3ynbTaToB
MIPaKTHIECKOH pabOTHI.

Pazpen YPABHEHUSI 1 HEPABEHCTBA

3namo:

. 3HaYCHUE MaTEMaTHYECKON HAYKH JUIs PEIICHHS 3a]1a4, BO3HUKAIOIINX B
TEOPHH U MIPAKTHKE;

. IIMPOTY U B TO XK€ BPEMsI OTPAHUYCHHOCTD MPUMCHEHUST MATEMATHYCCKIX
METOJIOB K aHAIN3Y U UCCIICOBAHHUIO ITPOIIECCOB U SIBIICHUH B MPUPOIC U
0011IECTBE;

. 3HAYCHUE MPAKTUKUA U BOMPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKE JIJIs
(hOpMHPOBAHUS U Pa3BUTHSI MATEMATHYECKON HAYKH;

OreHka pe3yIbTaToB
TECTHPOBAHHUS,
Pe3yIbTATOB MHCHMEHHOT'O
¥ YCTHOTO OITPOCOB.

. HCTOPHIO Pa3BUTHS MTOHSATHUS YKCIA, CO3JAHNS MAaTEMAaTHUECKOTO aHAIH3a,

BO3HUKHOBCHUS U Pa3BUTHS T€OMETPHH;

. YHUBEPCAIBHBINA XapaKTep 3aKOHOB JIOTMKH MaTEeMaTHYECKUX

paccyaeHu, UX TPUMEHUMOCTh BO BCEX 00JIACTAX YEIIOBEUECKOM JCSITEIHHOCTH;

. BEPOSITHOCTHBIN XapaKTep PasiIMUHBIX MPOIECCOB OKPYKAIOIIETO MHUpa

Ymems:

. peliaTh palroHaIbHbIE, IOKA3aTeNbHEIE, JTOrapu(MUIECKUE, OreHka pe3yJibTaToB

TPUTOHOMCETPUICCKUC YPABHCHUSA, CBOAAIIUCCA K JIMHCHHEBIM H KBaJApaTHBIM, a
TAKXXC aHAJIOTMYHBIC HCPABCHCTBA U CUCTCMBI,
° HCIIOJIBb30BaTh Fpaq)I/I"ICCKI/Iﬁ MCETO pCIICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB;

TECTUPOBAHUS,
PE3YyJIbTATOB MTMCbMCHHOI'O
1 YCTHOI'O OIIPOCOB.
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n300paxkaTh Ha KOOPJMHATHOM MJIOCKOCTH PEIICHHUs ypaBHEHUN 1
HEPaBEHCTB C JIByMsI HEU3BECTHBIMU;
L]

COCTaBJIATh U PCUIATh YPABHCHUA U HCPABCHCTBA, CBA3BIBAIOIINEC
HCHU3BCCTHBIC BCJIIMYHUHEBI B TCKCTOBBIX (B TOM YHCJIIC HpI/IKHaI[HLIX) 3agaydax.

OlLieHKa KOHTPOJBHOM
paboTEHL.

OreHka pe3ybTaToB
MPAaKTUYECKOH paboTEHL.

Paznen KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA BEPOATHOCT

19y

EN

3namep:
* 3HAUYCHHUC MaTeMaTI/I‘ICCKOﬁ HayKI/I JJIA peHleHI/ISI 3aJ1a4, BOSHHKAIOIIUX B
TEOPHUHU U MPAKTUKE,;

o HH/IpOTy " B TO XKC BpeMH OFpaHI/I‘-ICHHOCTB HpI/IMCHCHI/IH MATEMATUUYCCKUX
METOJIOB K aHAIN3Y W UCCIEIOBAHUIO ITPOIIECCOB U SBIICHUI B PUPOIE U
oO1ecTse;

b 3HAUYCHHUC HpaKTI/IKI/I 158 BOHpOCOB, BO3HUKAKIINX B CaMOﬁ MaTEMATUKE IS0
(hopMUpPOBAHUS U PA3BUTHS MaTEMAaTHUECKOU HAYKH;

. HCTOPHIO PAa3BUTHS MTOHATHS YKCIIa, CO3aHU MAaTEMATHIECKOTO aHAJIH3a,
BO3HUKHOBCHUA U paSBI/ITI/IH FeOMeTpI/II/I;

® yHHBepCZLHBHBIﬁ xapaKTep 3aKOHOB JIOTUKHU MAaTEMATUYCCKUX
paccyKIeHuit, uX IPUMEHUMOCTh BO BCEX 00JIACTSAX YEIOBEUECKOMN IEITENBHOCTH;

BEPOSATHOCTHBIN XapaKTep Pa3IMYHBIX MPOIECCOB OKPYKAIOIIEro MUpa

OrneHka pe3ynbTaToB
TECTUPOBAHUS,
pe3yabTaTOB MUCHMEHHOTO
1 YCTHOTO OITPOCOB.

Ymemo:
. peliaTh npocTeiiiie KOMOMHATOPHBIC 3a7aul METOIOM repedopa, a TakKe
C MCIIOJIb30BAHUEM M3BECTHBIX (DOPMYI;

. BBIYUCISITH B MPOCTEUIITHNX CITyYassX BEPOSATHOCTH COOBITHI Ha OCHOBE

noacYEéTa Ynciia UCXO0B.

OreHka pe3yynbTaToB
TECTUPOBAHHS,
PE3yJIbTAaTOB TUCHMEHHOTO
W YCTHOTO OIIPOCOB.
OreHka pe3yynbTaToB
MIPaKTHIECKOW pabOTHI.

Paznen I'EOMETPUSA

3namo:
. 3HAaYCHUE MaTEMaTHYECKON HAyKH JUIS pElIeHNUs 3a71a4, BOSHUKAIONIHX B
TEOPHH U MIPAKTHKE;

. IIMPOTY U B TO )K€ BPEMSI OTPAHUYCHHOCTD MPHUMEHEHUST MATEMATHIECKIX
METOJIOB K aHAIN3Y U UCCIICIOBAHUIO ITPOIIECCOB U SIBIICHUH B MPUPOIC U
0011IECTBE;

. 3HAYCHUE MPAKTUKU M BOMPOCOB, BOSHUKAIOININX B CAMOW MaTeMaTHKE JIJIsI
(hOopMHPOBAHUS U Pa3BUTHS MATEMATHYCCKON HAYKU;

. HCTOPHIO Pa3BUTHS MOHATHS YKCIa, CO3JIAHNS MAaTEMAaTHICCKOTO aHAJH3a,
BO3HUKHOBCHUS U Pa3BUTHS T€OMETPHY;

. YHHBEPCATbHBIA XapaKkTep 3aKOHOB JIOTHKH MaTEeMaTHUSCKHX
paccyaeHui, uX IPUMEHUMOCTh BO BCEX O0JIACTSAX YEIOBEYECKOMN JIEITEIBHOCTH;

. BEPOSITHOCTHBIN XapaKTep Pa3IMYHBIX MPOLIECCOB OKPYXKAIOLIETO MUPa

OreHka pe3yIbTaToB
TECTHPOBAHHUS,
PEe3yIbTATOB MMHCHMEHHOTO
M YCTHOTO OITPOCOB.

Ymems:

. pacro3HaBaTh Ha YePTESKAX U MOJACNIAX MPOCTPAHCTBEHHBIE (HOPMBI;
COOTHOCHUTH TPEXMEPHBIC 0OBEKTHI C MX OMHUCAHUSIMU, N300PAIKCHUSIMU;

. OIMCHIBATh B3aMHOE PACIIONIOKEHUE MPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE, ApTYMEHTUPOBATH CBOU CYXJICHHUS 00 3TOM PaCIOIOKECHUN;
. AHAJIM3UPOBATH B IPOCTEHIIINX CITydasX B3aUMHOE PACIIOJIOKEHHE

00BEKTOB B IMPOCTPAHCTBC;

OneHka pe3yabTaToB
TECTUPOBAHMS,
pe3yIbTaTOB MUCHMEHHOTO
U YCTHOTO OIIPOCOB.
OneHka KOHTPOIBHON
paboThI.
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. n300pakaTh OCHOBHBIC MHOTOIMPAHHUKH U KPYTJIbIC Tela 10 YCIOBUAM
3a/1ay;
. CTPOUTH MPOCTEHINNE CEUSHHUS KyOa, TPU3MBI, TTHPAMUIbI;

° peliaTh MIAHUMCETPHUICCKHEC U HpOCTeﬁIHHC CTCPCOMETPUUCCKHNC 3a/]a4n Ha

Hax0XJICHUE F'eOMETPUUYCCKUX BEIIMYUH (JUIMHA, YTOJI, TUIOIIA b, 00BEMOB);
. HCIIONIB30BaTh IIPU PEIICHUN CTEPEOMETPHUECKHUX 33124
IJIAHUMETPUYECKUE (DAKTBI U METOIBI;

. MIPOBOJUTH JOKAa3aTENbHBIC PACCY)KICHUS B XOJ/I€ PEIICHUS 3aa4.

OrneHka pe3ybTaToB
MPaKTUYECKOH paboTEHI.
O11eHKa BBIMOTHEHUS
MPAaKTUIECKUX PadoT.

KouTposbn omneHka pe3yinbTaToB

OCBOCHHMSI y4EOHOU JTUCIUTIIIUHBI

OCYIICCTBIIACTCA

npernoaaBaTcjieM B IMPOLCCCEC MPOBCACHHA IPAKTUYCCKUX 3aH5[TI/II\/JI, TECCTUPOBAHHA, a4 TAKXKCE
BBITIOJIHCHU AL O6y‘IaIOHII/IMI/IC$I HHIUBUAYAJIbHBIX 3aI[aHI/II‘/’I, IMPOCKTOB, HCCHGHOBaHHﬁ.

Pe3ysbTaThl 00y4eHus

(OCBOQHHbIe YMEHUSA, YCBOCHHBIC 3HaHHfl)

@DopMBbI U METOBI
KOHTPOJISI U OLlEeHKH
pe3yJbTAaTOB 00y4YeHu s

BCJIMYHH U MOI'pCITHOCTH BBIYHCIICHUH (a6COJ'IIOTHa${ n
OTHOCI/ITCJ'ILHEUI); CpaBHHBATH YU CJIOBBIC BBIPAKCHU

3unarthb

3HA4YCHHUE MAaTEMaTUYECKON HAYKH ISl PELIEHMS 3a]1a4, BOZHUKAIOLIUX B KomOnHnpoBaHHBIH,

TEOPUHN U MPAKTUKE; HIMPOTY U B TO KE BPEM OIr'paHUYCHHOCTDH PIHJIHBI/IJIyaJIBHblﬁ

NPUMEHEHUSI MaTEMaTUYECKUX METO/IOB K aHAJIN3Y U UCCIIECAOBAHUIO

MIPOIIECCOB U SIBIIEHUH B IPUPOJIE U OOIIECTBE;

3HAQ4YECHHUE IPAKTUKHU U BOIIPOCOB, BO3HUKAIOIIMX B CAMON MaTEMaTUKE JUIs KomOuHnpoBaHHBIH,

(hopMupOBaHUS U Pa3BUTH MaTEMATHYECKOW HAYKH; HCTOPHIO Pa3BUTHS WHIVBH Ty aJIbHBINA

MOHATHUS YUCIIA, CO3IaHHSI MATEMAaTUYECKOr O aHAIN3a, BOSHUKHOBEHUS U

pa3BUTHUS TEOMETPUU;

YHHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKA MaTeMAaTHYECKUX paccykaeHnid, | KoMOnHUpOBaHHBIN,

WX IPUMEHUMOCTD BO BCEX OOJIACTSIX YETOBEUECKOU NeATETHHOCTH; VHJIMBUTyaJIbHBII

BEPOSITHOCTHBII XapaKTep pa3InyHbIX IPOLECCOB OKPYKAIOLIEr0 MUpa. KoMOunHNpOBaHHBIH,
VHJBUTyaJIbHBII

Ymerb

BBITIOJTHATH apU(PMETHUCCKHEC NECHCTBUS HAJl YMCIIaMH, COUYETast WnauBuayanbHBIN,

YCTHBIE M IMCbMEHHBIE IPUEMBI; HAXOIUTh IPUOIMKEHHBIE 3HAYEHUS | KOMOMHUPOBAHHBIA,

caMOCTOATEeNbHAs padoTa

TIPU Pa3JIMYHBIX CrIoco0ax 3a1aHus PyHKIMH;

HaXO0/IUTh 3HAUYEHUS KOPHs, CTETIEHH, Jorapudma, WHMBH Ty abHBbI,
TPUTOHOMETPUYECKUX BBIPAXKEHHUI Ha OCHOBE OIIPENIEIICHMS], {ponTanbHbIIT
UCTOJb3Ys IPU HEOOXOIMMOCTH MHCTPYMEHTAIIbHBIE CPECTBA;

110JIb30BaThCs NPUOJIMKEHHOM OLIEHKOM MPH MPAKTUYECKUX pacyeTax;

BBITMOJIHATE MPe00pa30BaHMsl BEIPAXKEHUH, TPUMEHSS (OPMYIIBI, KoMOuHIpOBaHHBIIH
CBSI3aHHBIE CO CBOMCTBAMHU CTETIEHEH, JToTapr(pMoB,

TPUTOHOMETPUYECKHUX (PYHKITHIA;

BBIUUCIIATH 3HaU€HUE (PYHKINHU MO 3a]aHHOMY 3HAUEHUIO aprymMenTa | VHauBumyanbHbIi
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OIIPEJEIISITh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIHH, @DpoHTaIbHBIH
WIIIOCTPUPOBATh UX Ha rpadukax;

CTPOMTH Tpa(UKH U3y4EHHBIX (QYHKIMNA, WITFOCTPHPOBATH TI0 ®poHTaNTBHBIH
rpaduKy CBOIMCTBA dJIeMEHTapHBIX (QYHKIUH;

UCTOJIb30BATh MOHATHE (DYHKLUU JJIsl ONMCAHUS U aHAIIN32 Kom6uHnpoBaHHBIi
3aBHCUMOCTEH BEIIMYHH,

HAXOJIUTh TIPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKIIHA; WHanButyanbHbIH
UCIIOJIb30BATh MPOU3BOIHYIO [UISl M3Y4EHHsI CBOUCTB (DyHKIHI 1 KomOuHupoBaHHbIIH
MOCTPOEHHSI TPaUKOB,;

MPUMEHSTH POU3BOAHYIO JUIS TPOBEACHUS MPUOIMKEHHBIX ®poHTANBHBIH,
BBIYMCIICHUH, pelIaTh 3aja4M PUKIIATHOTO XapaKTepa Ha KOMOMHHPOBaHHBIH
HaX0’KJCHHE HarOOJIbIIEr0 ¥ HAMMEHBIIETO 3HaYECHUS;

BBIUUCJIATH B IPOCTEHINX CIIydassX IUIOIIAN U OOBEMBI C WHauBuxyanbHbIA
HCIOJIb30BAHUEM ONPEIEIEHHOTO HHTETPaa;

pelaTh palloHaIbHbIE, T0Ka3aTeIbHbIE, JOrapU(PMHUUECKHE, WHauBuxyanbHbIA
TPUTOHOMETPUYECKNE YPABHEHUS, CBOJAIIMECS K IMHEHHBIM U

KBaJIpaTHBIM, a TAK)KE aHAJIOTUYHBIE HEPABCHCTBA U CUCTEMBI;

MCIO0JIb30BaTh IpauecKuil MeTo | pelieHus] ypaBHEHUH 1 KoMOnHMpOBaHHBIH
HEPABCHCTB;

n300paxaTh Ha KOOPJAUHATHOM IMJIOCKOCTH PEIICHUs] ypaBHEHHUI, KoMOnHMpOBaHHBIH
HEPABEHCTB U CUCTEM C IByMsI HEU3BECTHBIMU;

COCTAaBIIATh U PEIIaTh YPAaBHEHUS U HEPABEHCTBA, CBS3BIBAIOLINE DpoHTaTBHBIH,
HEU3BECTHBIC BEJIMUYMHBI B TEKCTOBBIX (B TOM YHCJIE IPUKIIAIHBIX) VHTUBHTyaIbHBIH
3a1ayax;

pemaTh npocTeiine KOMOMHATOPHBIE 3aJa4ul METOI0M Iiepedopa, a | PpoHTaNbHBIH,
TaKXe C UCMOJIb30BAaHUEM U3BECTHBIX (POPMYIT; VHIUBHTYaTbHBIA
BBIUUCIIATH B IPOCTEHIINX CllydasiX BEPOSTHOCTH cOObITHI Ha ocHOBe | MHauBuayanbHbIi
[IOJCYETa YUCIIa UCXOOB;

pacro3HaBaTh Ha YepTeXkax U MOJIENIAX IPOCTPAHCTBEHHbIE (DOPMBI; KomOnHMpOBaHHBIH
COOTHOCHUTb TPEXMEPHbIE 0OBEKTHI C UX OITUCAHUSAMM,

HM300paKCHUSIMU;

OIMCHIBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX U IUNIOCKOCTEH B WHanBuyanbHbIH,
IIPOCTPAHCTBE, AP2YMEHMUPOSAMb CEOU CYICOEHUs 00 IMOM (GpoHTaNBHBII

pacnonosceruu,

AHaJIM3UPOBATH B HpOCTGfIH.IHX CJIydadX B3aMMHOC paCIIOJIOKCHHUE
00BEKTOB B IMPOCTPAHCTBE;

CamocrosTensHas paboTta

I/I306pa)KaTb OCHOBHBIC MHOT'OT'PAaHHUKH U KPYTJIBIC TCJId; BBITIOJIHATH
YCPTEIKU 110 YCJIOBUAM 3aJia4;

CamocrosTensHas paboTta

CTPOUTH HpOCTCﬁH.IPIC CCUCHUA KY68., IIPU3MBbI, ITHPAMU/JIbI;

CamocrosTensHas paboTta

pelaTh MIAaHUMETPUICCKHUE U MPOCTEHIITNE CTEPEOMETPUICCKHE KoMOUHHUPOBaHHBIN
3aJ]auu Ha HAXOXKJICHHE TeOMETPHUECKUX BEJIMYHMH (JUTHH, YTJIOB,

mIomasei, o0beMoB);

UCIIOJIb30BaTh TIPU PEIICHUH CTEPEOMETPHUYCCKHX 3a/1a4 DpOoHTAIBHBIN
TUTAHUMETPUIECKUE (HaKThl U METOIBI;

MIPOBOJIUTH JIOKA3aTeIbHbBIC PACCYKICHHUS B XOJ€ PEIICHHUS 3a/1au. KoMOUHHUPOBaHHBIN
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HCIIOJIB30BaTh HpI/IO6peTeHHI>Ie 3HaHUd WU YMCHUSA B HpaKTI/I‘{eCKOI\/'I
JCATCIIbHOCTH U HOBCCHHGBHOﬁ KHU3HU:

— U TPaKTHYECKHX pacderoB Mo ¢GopmynaM, BKIo4Yas (GOpMyIb,
coZiepKalllie CTeleHH, pajuKajbl, JorapuMbl U TPUTOHOMETPHUYECKUE
(YHKIWHU, WUCIONB3Yys MPH HEOOXOJMMOCTH CIpPaBOYHBIE MaTepuajbl H
MPOCTENIINE BBIYUCIUTENbHBIE YCTPOMCTBA;

— JUIS ONMHUCAaHHA C TIOMOIIbI0 (PYHKIMH pPa3NUYHBIX 3aBHCHMOCTEH,
MPEACTAaBICHHS UX rpadruecKu, HHTEPIIPETaluy Tpa(uKoB;

— pelieHuss MPUKIAJHBIX  337ad, B TOM 4YHCIE COLHUAIbHO-
SKOHOMHYECKUX U (PU3MUECKUX, HA HAHMOONbIINE ¥ HANMEHBIINE 3HAYCHMUS,
Ha HaXOXKJIEHHE CKOPOCTH U YCKOPEHUS;

— JUISL TIOCTPOEHHUS M HCCIEeNOBAHHS MPOCTEUIINX MaTEeMaTHYECKHX
MOJICNEH;

— JUIS aHaJIu3a peajibHBIX YMCIOBBIX JAAHHBIX, MIPEACTABICHHBIX B BUJIC
JMarpamm, TpaQuKoB;

— aHanm3a HHQOPMAIIMU CTATHCTHYECKOTO XapaKTepa;

— Ui uccieqoBaHHUA (MOIETUPOBAHUS) HECIOXKHBIX MPAKTHYECKHX
CUTYyallui Ha OCHOBE M3YYEHHBIX ()OPMYJT M CBOWCTB (HTYD;

BBIYUCIICHUSI 00BEMOB U TIJIOMIAJICH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ MPU PELICHUH NPAKTUYECKUX 3a]1a4,
WCTIOJIB3YsI IPH HEOOXOIMMOCTH CITPABOYHHUKH M BBIUUCITUTEIHHBIC
YCTPOMCTBA.

[Tucemennas
camocTosITenbHas paboTa

IIpakTrueckas padora

ITncemennas KOHTpPOJIbHAas
pabora

OneHka WHIUBUAYAIBHBIX OOpPa30BaTENBHBIX JOCTIKEHHHA MO0 pe3ylbTaTaM TeKyIIero KOHTPOJS

MPOU3BOJIMTCS B COOTBETCTBUH C YHUBEPCATIBHOM MIKAJOHN (TabiHIa).

[IporeHT pe3yabTaTHBHOCTH

KagecTBeHHas olleHka HHAWBHIYAIBHBIX 00pa30BaTEIbHbIX

(TIpaBHITBHBIX OTBETOR) TIOCTIDKEHUH

bamn (ormeTka) BepOanpHbIil anamor
90-100 5 OTnu4HO
80-89 4 Xoporro
70-79 3 Y 10BIETBOPHUTENHHO
Menee 70 2 He ynoBnerBopuTensHO

Ha »rame HpOMe)KYTOqHOﬁ aTrTeCTaguu 10 MCAHAHE KAa4YCCTBCHHBIX OLCHOK HWHAWBUAYAJIBHBIX
06paSOBaTeJ’ILHLIX ,I[OCTI/I)KGHI/Iﬁ 3K3aMeHaHHOHHOﬁ KOMMCCHEHN OIpPeACIIAICTCA HUHTCrpajibHAsA OLICHKA

OCBOCHHBIX OGy‘IaIOHII/IMI/ICH HpO(l)eCCI/IOHaJ'H:HI:IX )41 O6H_II/IX KOMHeTeHLII/Iﬁ KaK pe3yjibTaT OCBOCHUA

y49e0HON AUCITUTUINHBL.
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