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1. HJIaHI/IpyeMBIe pe3yJbTaThbl OCBOCHUA y‘leﬁHOI‘O npeamMera

[Mporpamma  oOecrieynBaeT  JOCTHIKCHHE — CICHYIOUIMX  PEe3yJbTaTOB  OCBOCHHUS
00pa30BaTeNLHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMs:

JIUYHOCHHbLE:
1) CchopMHpPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YICHHIO, TOTOBHOCTh U

CIIOCOOHOCTH  OOYJarOIIMXCS K CaMOPa3BUTHIO W CaMOOOpa30BaHHWI0O HA OCHOBE MOTHBALUMH K
O0y4eHHI0O W TIO3HAHUIO, BHIOOPY JalbHEWIIEro oOpa3oBaHHs Ha 0a3e OPHUEHTHPOBKH B MHPE
npodeccuii U MpodecCHOHANBHBIX MPENNOYTeHUH, OCO3HAHHOMY ITOCTPOSHHIO WHMBHIYaTbHON
00pa3oBaTeNbHON TPASKTOPUH C YIETOM YCTONUMBBIX TO3HABATENHHBIX HHTEPECOB;

2) cpopMHUPOBAHHOCTD LEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOMN PaKTHUKH;

3) chOpMUPOBAHHOCTh ~ KOMMYHUKAaTHMBHOM  KOMIIETEHTHOCTH B OOLIEHUH H
COTPYJHHYECTBE CO CBEPCTHUKAMH, CTapUIMMU U MIAAUIMMH, B 00pa30BaTeIbHOM,
OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO-HCCIIEIOBATENILCKOM, TBOPUECKOM M JIPYrMX BUAAX
JIeATENTbHOCTH;

4) yMEHHE SICHO, TOYHO, TPAaMOTHO M3J1ararb CBOM MBICIM B YCTHOW M NHCBMEHHOU
peur, TMOHUMATh CMBICI TOCTABJIEHHOM 3ajaud, BhICTpaUBaTh apryMEHTAllUIO, MPUBOAUTH
MIPUMEPBI U KOHTPIPUMEDPHI,;

5) mpeacTaBieHHE O MaTeMaTUYECKON HayKe Kak cepe 4eloBeYecKon JAesITeNbHOCTH,
00 sTanax e€ pa3BUTHUs, O €€ 3HAYMMOCTH JIJIsl pa3BUTHS IUBUIIN3AIINY;

6) KPUTHYHOCTh MBILIUICHHUS, YMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BbICKa3bIBaHMsl, OTJINYATh TUIIOTE3Y OT (PaKTa;

7) KpEaTUBHOCTb MBIIUICHUS, WHUIUATHBA, HAaXOJ4YMBOCTb, aKTUBHOCTb IIpU
pelieHnn areOpandecKux 3a1ad;

8) yMEHHE KOHTPOJMpPOBAaTh TIPOLIECC M pe3ylbTaT Y4eOHOW MaTeMaTHYeCKON
JEATEIIbHOCTH;

9) cnocoOHOCTh K SMOLIMOHATIBHOMY BOCIPUATHIO MaTeMaTHUECKUX O0OBEKTOB, 33/1a4,
pELIeHUH, paCCYKICHUIM.

MemanpeomemHuole:

1) ymeHnue CaMOCTOSITETIEHO TUIAHUPOBATh AITbTCPHATHUBHBIC yTH
JTOCTHDKCHHS 11eJIeH, OCO3HaHHO BbIOMpaTh HamOosiee 3(pQeKTHBHBIE CHOCOOBI  pelIeHUs
y4eOHBIX U TI03HABATEIIbHBIX 3371a4,;

2) yMEHHE OCYIIECTBIATH KOHTPOJIb MO PE3YJIbTaTy M MO CIIOCO0Y JACHCTBHS Ha YPOBHE
MPOM3BOJILHOTO BHUMAHUSI U BHOCUTH HEOOXO/IMMbIC KOPPEKTHBEI,

3) yMeHHe ajeKBaTHO OIIEHMBATH MPABUJIBHOCTH HJIM OMIMOOYHOCTH BBIMOJHCHHUS
y4eOHOI 33124, €€ 00bEKTHBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOXKHOCTH €€ PEIICHUS;

4) 0CO3HAHHOE BJIAJCHUE JIOTHYECKUMH JCHCTBUSIMH ONPEICICHUS TOHATHUH,
000OIICHUsI, YCTAaHOBJICHHS aHAJIOTHH, KiIacCM(HUKAMM HAa OCHOBE  CaMOCTOSITEIIBHOTO
BBIOOpPA OCHOBAHUI M KPUTEPHEB, YCTAHOBIICHHS POJOBUIOBBIX CBSI3CH;

5) yMeHHe yCTaHaBIMBaTh MPUYNHHO-CIICCTBEHHBIC CBSI3M; CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3akroueHne (MHIYKTUBHOE, e TyKTUBHOE U M0 aHATIOTHH) U BBIBO/IBI,

6) ymeHHe co31aBaTh, MPHUMEHITH M MPEOOPA3OBBIBATH 3HAKOBO-CHMBOJIHUYCCKHE
CpEeICTBa, MOJIENIA U CXEMBI JIUIs pelIeHUs] YUeOHBIX U TTO3HABATENbHBIX 33/1a4;

7) yMeHHE OpraHHW30BBIBATh YU4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JEATCIBHOCTD C
y4UTeJIeM U CBEPCTHUKAMHU: OIpENeNsiTh IeNu, pachpeaencHue QGYHKIMA | poJieid
YYaCTHUKOB, B3aUMOJCHCTBHE U 00IIMEe CrnocoObl paboThl; ymMeHHe paboTaTh B TpYIIIeE:
HAXOJWTh OOIee pelIeHHe W pa3peliaTth KOH(QIMKTHI HA OCHOBE COTJIACOBaHUS TMO3UIUH U
yué€Ta UHTEPECOB; CIyIIaTh MapTHEPA; GOPMYIMPOBaTh, APryMEHTUPOBATh U OTCTAMBATH CBOE
MHEHUE;

8) cdopmupoBaHHOE yUeOHOM U OOIIEMOIF30BATEIBCKO KOMIIETEHTHOCTH B 00J1aCTH
WCIOJIb30BaHUs HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TexHoJorui (MKT - koMneTeHTHOCTH);

9) mnepBOHaYaNbHBIC TPEACTABICHUS 00 WACSIX M O METOJaX MaTeMaTUKH KakK 00
YHUBEpPCATbHOM SI3bIKE HAyKW W TEXHUKH, O CPEICTBE MOJCIMPOBAHUS SIBICHUA H
MIPOLIECCOB;



YMEHHUE BHJIETh MAaTEMaTHUECKYIO 3a/1auy B KOHTEKCTE MPOOJIIEMHON CHUTYaIluu B IPYTUX
JUCLMIUIMHAX, B OKPY)KAIOIIEH XKU3HU;
YMEHHE HaXO/JUTh B PA3IMYHBIX HCTOYHUKAX HH(POPMALHIO, HEOOXOIUMYIO Ui PELICHHUS
MaTeMaTUYECKUX MPOOJIEM, U TIPEACTABIATh €€ B MOHATHON (opMe; MPUHUMATh PEIICHUE B
YCIOBHSAX HEMOJHON ¥ U30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALINY;

2) yMEHHE MOHMMATh U MCIOJIb30BaTh MATEMATHYECKUE CPEJICTBA HATJISTHOCTH
(pUCYHKH, 4EPTEXKHU, CXEMBI U JIp.) AJIS WIUIIOCTPALMK, UHTEPIPETALUH, apIryMEHTAlUH;

3) yMeHUE BBIIBUTaTh THIIOTE3bI IIPH PELICHUH YICOHBIX 33/1a4 U IOHUMATh
HE00X0IMMOCTh MX TPOBEPKH;

4) yMeHHe PUMEHSTh UHAYKTUBHBIC U JACAYKTHBHBIC CIIOCOOBI pacCyXJICHUH,
BUJIETh Pa3JINYHbIE CTPATETUU PELLICHUS 33/1a4;

5) MoHMMaHHE CYIIHOCTH AITOPUTMHYCCKUX TPEINHCAHUNA M YMEHUE
JIeMCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM,;

6) yMeHHe CaMOCTOSITEIILHO CTaBUTh LIEITH, BEIOMPATh U CO3/1aBaTh AITOPUTMBI IS
peleHus yd4eOHbIX MaTEMaTUYECKUX MPOOIIeM;

7) yMeHUE IUITaHUPOBATh M OCYIIECTBIIATH JICATEIBHOCTD, HATIPABJICHHYIO HA
peleHue 3a1a4 UCCIeI0BaTEeIbCKOIO XapaKTepa.

npeomemmole:

1) ymeHue paboTaTh C MAaTEMAaTUYECKUM TEKCTOM (CTPYKTYpPHUpPOBaHUE, U3BJICUECHUE
Heo0xo 1Mo nH(popMaLK), TOYHO U TPAaMOTHO BbIpakaTh CBOM MBICIIU B YCTHOU U
MHUCHbMEHHON peun, IPUMEHSS MaTeMaTHUECKY0 TEPMUHOJIOTHIO U CUMBOJIHKY,
HCII0JIb30BATh PAa3IMUHBIE A3bIKM MAaTEMATHKU (CJIOBECHBIN, CHMBOJIHYECKUH,
rpadguveckuii), 000CHOBBIBAThH CYKACHUS, TPOBOIUTH KiIaCCU(DHUKAINIO, TOKA3BIBATh
MaTeMaTH4eCKHUEe YTBEPKACHNUS;

2) BnajgeHue 0a30BbIM MOHITHUIHBIM aNlapaToM: UMETh MPEICTaBICHHUE O YUCIIE,
BJIaJICHUE CUMBOJIbHBIM SI3bIKOM alreOpbl, 3HaHUE AIEMEHTAPHBIX (PYHKINOHAIbHBIX
3aBUCHUMOCTEH, OPMUPOBAHUE MPEICTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B
peaTbHOM MHUPE M O PA3JIMYHBIX CIIOCO0aX WX U3YUEHUsI, 00 0COOCHHOCTSIX BBIBOJIOB U
MIPOTHO30B, HOCSIINX BEPOSTHOCTHBIM XapakTep;

3) yMeHue BBINOJHATH ajire0Opanyeckue npeodpa3oBaHus pallMOHAIbHbIX
BBIPAKEHUH, IPUMEHSTH UX JIJIs pelIeHUs y4eOHbIX MaTeMaTUYeCKUX 3a/1a4 1 3a7a4,
BO3HMKAIOIINX B CMEKHBIX YUeOHBIX MPEIMETAX;

4) yMeHHe N0JIb30BaThCcs MaTEMATHUECKUMH (POPMYIIaMH U CaMOCTOSITETIBLHO COCTABIIATh
(hopMysbl 3aBUCUMOCTEN MEX/Ty BETMUMHAMU Ha OCHOBE 00OOIIEHNUS YACTHBIX CIy4aeB U
IKCIIEPUMEHTA;

5) yMeHHe peliaTh JHHEIHbIC U KBaIpaTHbIC YPAaBHEHHS U HEPABEHCTBA, a TAKXKe
MIPUBOJIMMBIE K HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMBbI; IPUMEHSTH rpaduueckue
MIPECTaBJICHUS TSl PEIICHUS U UCCIIEIOBAHUS YpaBHEHH, HEPABEHCTB, CUCTEM; IPUMEHSTh
MOJIy4YE€HHBIE YMEHUS JIJIs PEIICHHUS 3a/1a4 U3 MAaTEMaTHKH, CMEKHBIX IPEIMETOB, PAKTUKH;

6) oBIaJIeHHE CHCTEMOM (PYHKIIMOHAIBHBIX MOHATHH, (DYHKIIMOHATBLHBIM SI3BIKOM U
CUMBOJIUKOH, yMEHHE CTPOUTH rpaduku (PYHKIUIA, OMUCHIBATh UX CBOMCTBA, UCIIOIB30BAThH
(byHKUIMOHATBHO-TpadYeCKie MPECTaBICHHS ISl ONMCAHUS U aHATN3a MaTeMaTHUECKUX
3a/1a4 U peaJbHbIX 3aBUCUMOCTEH;

7) oBJaZieHHEe OCHOBHBIMH CHOCOOAMM MPECTABICHHS U aHAIN3a CTATUCTHYECKUX
JAHHBIX; YMEHUE pelIaTh 33/1a4d Ha HAX0KJEHHE YaCTOThI U BEPOSITHOCTH CITy4ailHBIX
COOBITHIA;

8) yMeHHe IPUMEHSATh U3Y4EHHbIE IOHSATHS, PE3yTbTaThl 1 METO/IbI TIPU PELICHUU
3a7a4 U3 pa3lIMuHbIX pa3/eioB Kypca, B TOM YHCIIE 33/1a4, HE CBOIALIMXCA K
HENOCPEICTBEHHOMY TPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.



Moayas «<AJITEBPA)
Hatypanbnbie uncna. [Ipoou. PanmonansHele uncia

BeInyckHUK Hay4duTes:

* HOHMMaTh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUMCIICHUS;

* onepupoBaTh NOHATUSMHU, CBS3aHHBIMU C JEIMMOCTBIO HATYpaJbHbIX YHCET;

* BpIpa)KaTh YUCIIAa B SKBUBAJICHTHBIX (pOpMax, BEIOMpasi HanOoJiee MoIX0AAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CHUTYAalLlUH;

* cpaBHMBATh U yIOPSIOUMBATh pallMOHAIbHbIC YHCIIA

* BBINOJIHATH BHIYMCIEHUS C PAllUOHAJIbHBIMU YHCIaMH, COUYETasi YCTHBIE U MUCbMEHHbIE TPUEMBI
BBIYMCIICHUH, IPUMEHEHHE KAJIBKYJIATOPA;

* MCIOJIb30BATh MOHATUS U YMEHMUSI, CBSI3aHHBIE C PONOPIUOHATIBLHOCTHIO BEIMYMH, IPOLIEHTaMH, B
XO0JI€ PEIICHU MaTEMaTUYECKUX 3a7a4 U 3a7a49 U3 CMEXKHBIX IIPEIMETOB, BBIITIOJIHITh HECIIOKHBIE
MIPAKTUYECKUE PACUETHI.

BBINTyCKHHK OJIy4UT BO3MOKHOCTD:

* IO3HAKOMUTHCS C O3ULMOHHBIMY CHCTEMaMU CUUCIIEHUSI C OCHOBAaHUSMU, OTJIMYHBIMHU OT 10);

* yriyOuTh 1 pa3BUThH MPEJCTABICHUS O HATYPAIbHBIX YUCIIAX U CBOMCTBAX JIEIMMOCTH;

* HAy4UTHCS UCTIOJIB30BAaTh MPUEMBI, PALIMOHATIU3UPYIOLIUE BBIUNCICHUS], TPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BBIYUCIICHUS, BEIOMpast MOAXOALIUHN ISl CUTYalluy CIOco0.

JlelicTBUTENbHBIC YHCTIA

BrImyckHUK Hay4YUTCS:

* UCIOJIb30BATh HauaIbHbBIE MPEJCTABICHUS O MHOXKECTBE JICHCTBUTENIbHBIX YHCET;

* onepupoBaTh MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTh €r0 B BRIUMCICHUSX.

BbInycKHHUK TOTyYUT BO3MOKHOCTD:

* pa3BUTH MPEJCTABICHUE O YKCIIE U YUCIOBBIX CUCTEMAX OT HATYPaJbHBIX J0 JCHCTBUTEIbHBIX
YHCell; O POJIM BBIYUCIICHUN B IPAKTHKE;

* pa3BUTH U YIIyOUTh 3HAHUS O JECSITUYHOM 3aMKiCH JeHCTBUTENBHBIX Yncen (IepHoIuuecKue u
HETEePHUOANYECKHIE APOOH).

W3mepenusi, npubimxeHus, OEHKU

BoinmyckHUK Hay4YUTCS:

* UCTIONIB30BATh B XOJ€ PEIICHUs 3a1au dJIEMEHTapHbIE MPECTABICHHUS, CBA3aHHBIC C
NpUOIMHKEHHBIMHU 3HAYEHUSMU BEIHYMH.

BbIyCKHUK TOTYYUT BO3MOKHOCTbD:

* IOHSATb, YTO YUCIIOBBIE JaHHBIE, KOTOPBIE UCTIONIB3YIOTCS ISl XapaKTe- pUCTUKU OOBEKTOB
OKPYKAIOILIET0 MUPA, SIBJIAIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO TIO 3aIIUCH
MpUOIMHKEHHBIX 3HAYCHHH, CoIepKaluXxcs B UH(OOPMAIIMOHHBIX HCTOYHHUKAX, MOYKHO CYJIUTh O
MOTPEIIHOCTH MPUOTMKEHHUS,

* IOHSTh, YTO TOTPEUTHOCTD PE3y/IbTaTa BEIYUCICHUH T0JKHA OBITH COM3MEpPUMA C MOTPEIIHOCTHIO
HCXOJHBIX TAHHBIX.

AJ'IFe6paI/ILICCKI/IC BBIPAKCHUA

BbInmyckHUK HayduTCS:

* OnepupoBaTh MOHATUAMU «TOXKAECTBOY», KTOXKJIECTBEHHOE MTPe0Opa3oBaHuey, peliaTh 3a1a4H,
cojiepkalue OyKBeHHbIE JaHHbIE, pad0oTaTh ¢ POpPMYyJIaMHu;

* BBIMIOJHATH TPE0OpPa30BaHUs BEIPAKEHUH, COEpKALIUX CTETIEHH C LEJIBIMU TIOKA3aTeIsIMU U
KBaJ[paTHbIE KOPHHU;

* BBINIOJHATH TOKJIECTBEHHBIE MPE0Opa30BaHUs PallMOHATBHBIX BRIPAKEHUIM HAa OCHOBE MPaBUII
JeWCTBUI HaJl MHOTOUJICHAMH U anredpanyeckKuMu ApoOsmMHu;

* BBIMIOJHATH Pa3JI0’KEHUE MHOTOWICHOB Ha MHOXKUTENIH. BBIMTYCKHUK MOYYUT BO3MOKHOCTD
HAy4YUTHCS:



* BBINOJHATH MHOTOIIIArOBBIE MPEOOPA30BaHUS PALIMOHAIBHBIX BBIPAKEHUM, IPUMEHSISI ITUPOKHIA
Habop crnoco0oB U MPUEMOB; TPUMEHSTH TOXKIECCTBEHHBIE TPEOOPA30BAHNUS IS PEIICHUS 3a/1a4 U3
Pa3IMYHBIX Pa3/eNoB Kypca (Hampumep, Ui HaX0KICHHsI HanOO0JIbIIIeT0/HAauMEHBIIIETO 3HAYCHHUS
BBIPAKEHUS).

YpaBHeHHsI BbIyCKHUK Hay4HUTCS:

* pelaTh OCHOBHbBIE BUbl PALIMOHAJIBHBIX YPaBHEHUH C OJHOM NIEPEMEHHOM, CUCTEMBI ABYX
YpaBHEHUH € ABYMS IEPEMEHHBIMU;

* HOHMMAaTh ypaBHEHHUE KaK BaXHEHILYI0 MAaTEMATUYECKYIO MOJIENb JUIsl ONIUCAHUS U U3yUEHUS
pa3Ho00Opa3HBIX PeaTbHBIX CUTYAlUH, PENIaTh TEKCTOBBIE 33/1a4H aIreOpandecKiuM METOIOM;

* mpUMeHSTh rpaduyecKre NpeacTaBIeHUs A UCCIeA0BaHNs YpaBHEHUH, UCCIEA0BAHUS U
pELICHUs CUCTEM YpPaBHEHUH € ABYMS IEPEMEHHBIMU. BBIMYCKHUK MOJIY4YUT BO3MOKHOCTb:

* OBJIAJIETh CIIELUATBHBIMU IPUEMAMU PELICHUS] YPABHEHHUH U CUCTEM YpaBHEHUN; YBEPEHHO
MIPUMEHSTH armapar ypaBHEHUH Ui pellieHus] pa3HOOOpa3HbIX 3aJjau U3 MaTeMaTHKH, CMEKHBIX
MIPEIMETOB, MPAKTUKH;

* IpUMEeHSTh rpaduyecKue NpeacTaBIeHUs A UCCIEA0BaHNs YpaBHEHUH, CUCTEM YpaBHEHUH,
coJiepkaliux OykBeHHbIe KodpduineHTsl. HepaBencTBa

BeinmyckHuK HayduTes:

* IOHMMATh ¥ TIPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIC C OTHOIIICHUEM HEPaBEHCTBA,
CBOWCTBA YMCIIOBBIX HEPABCHCTB;

* pemiath JIMHEIHbIC HEPABEHCTBA C OJTHON TIEPEMEHHOW U X CUCTEMBI; PelIaTh KBapaTHbIE
HEPaBEHCTBA C OMOPOi Ha rpadudecKkre NpeaCTaBICHUS;

* IPUMEHSITH anmapar HepaBEeHCTB ISl PEIICHHUS 3a/1a4 U3 Pa3IMYHbIX Pa3/IeioB Kypca.

BBIMTYCKHUK TOTYYUT BO3MOXHOCTh HAYIHThHCS:

* pa3HOOOpa3HBIM MTpUEMAM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO ITPUMEHSTH aIapaT HEPaBEHCTB
IUTSL PEIICHUsT Pa3HOOOPA3HBIX MAaTEMATHYECKUX 3a7a4 M 3a/1a4 U3 CMEKHBIX MPEIMETOB, IIPAKTHKH;

* IPUMEHSTh TpapUUECKUE MPEICTABICHUS U UCCIIETOBAHKS HEPABEHCTB, CUCTEM HEPAaBEHCTB,
cojiepkariux OykBeHHbIE KOA()(DUITMESHTHI.

OcHoBHBIC TIOHATHS. UNCITOBBIC QYHKITHH

BBITyCKHUK Hay4UTCS:

* IOHUMATh U MCIIOJIb30BaTh (DYHKIIMOHAIBHBIC IIOHSTUS U SI3bIK (TCPMHHBI, CHMBOJIMUECKHUE
0003HaYCHHS);

* cTpoUTh rpaduKu IeMEHTAPHBIX (QYHKIIUI; HCCIIEIOBATh CBOMCTBA YUCIOBBIX (DYHKIIHMIA HA OCHOBE
W3YUYCHHUS IOBEICHUS UX TPAPHUKOB;

* MoHUMAaTh (PYHKIIUIO KaK BKHEUIITYI0 MATEMAaTHYECKYIO MOJICNb JUIsl OIMCAHHS ITPOIIECCOB U
SIBIICHUH OKPYKAIOIIEr0 MUPA, IPUMEHSATh (DYHKIIMOHATIBHBIH SI3bIK JJIS1 ONTMCAHUS U UCCIICIOBAHUS
3aBHCUMOCTEH MeX/1y (PU3NICCKUMHU BEITMYHMHAMHU.

BBITyCKHHUK TOTYYUT BO3MOKHOCTD HAyYUTHCS:

* IPOBOJAUTD UCCIIEIOBAHMSI, CBSI3aHHBIE C U3yYEHHEM CBOUCTB (DYHKIIHIA, B TOM YHCIIE C
MCII0JIb30BaHMEM KOMIIBIOTEPA; HA OCHOBE TPadUKOB U3YUEHHBIX (PYHKIIMH CTPOUTH OOJIee CIOKHBIE
rpaduku (KyCOYHO- 3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOYKAMHU U T. 11.);

* Mcnonp30BaTh GYHKIIMOHAIBHBIC TIPECTABICHUS U CBOMCTBA (DYHKITUI 7S peleHus
MaTeMaTHYeCKUX 3a7a4 U3 Pa3IMuHbIX pPa3/IeioB Kypca.

YucnaoBele MOCIEI0BATEILHOCTH

BbImycKHUK Hay4uTCS:

* MIOHUMATh U UCIIOJIB30BATh S3bIK MOCIEA0BATENFHOCTEHN (TEPMUHBI, CHMBOJIMYECKHE 0003HAYEHN);
* IpuMeHsTh (POpMYIIbI, CBSI3aHHbIE ¢ apU(PMETUYECKON 1 TeOMETPUUECKOH Mporpeccueit, U anmnapar,
c(OpMHUPOBAHHBIN IPU U3YUCHUU JAPYIUX pa3fesioB Kypca, K PeLIeHUIO0 3ajay, B TOM YHCIE C
KOHTEKCTOM U3 pealbHOM KU3HMU.

BbINyCKHMK MOJyYUT BO3MOKHOCTb HAyYUThCS:



* pemate KOMOMHHPOBAHHBIC 33]a4¥ C IPUMEHEHHEM (OPMYII N-T'O YIEHa U CYMMBI IEPBBIX N
YJICHOB apU(PMETHUECKON U TeOMETPUIECKON MPOTPECCHH, TPUMEHSISI TP STOM armapar ypaBHEHUH
1 HEPABEHCTB;

* MOHUMATh apU(PMETHUYECKYIO U TEOMETPUUYECKYIO TPOTPECCUIO KaK (DYHKIIMU HATypaJIbHOTO
apryMEHTa; CBS3bIBaTh ApU(PMETUUECKYIO IIPOTPECCHIO C TMHEHHBIM POCTOM, TEOMETPHUECKYIO — C
SKCHOHEHIIMAILHBIM POCTOM.

OmnucarenpHas CTAaTUCTHUKA

BBITTyCKHHK HAYYUTCSI HCIIOJIB30BATh MPOCTEHIIINE CIIOCOOBI IPEICTABICHUS U aHAIA3A
CTATUCTUYECKUX aHHBIX.

BBITTyCKHHK TIOJTYYUT BO3MOKHOCTH MPHOOPECTH TIEPBOHAYAIBHBIIN OMIBIT OpraHU3aIiuy cOopa
JTAHHBIX MIPU TPOBEACHUH OTIPOCa OOIECTBEHHOTO MHEHUS, OCYIIIECTBIIATh UX aHATN3, TIPEJCTABIIATh
pe3yIbTaThI ONPOCa B BUIC TAOIUIIBI, JHATPAMMEI.

Cny4gaitHpie COOBITHS U BEPOSITHOCTD

BBITTyCKHHK HAYIUTCSI HAXOIUTH OTHOCUTEILHYIO YaCTOTY U BEPOSATHOCTD CITY4allHOTO COOBITHS.
BBITTYCKHHK TIOJTYIUT BO3MOXKHOCTD ITPHOOPECTH OIBIT MIPOBEICHUS CITyJaHBIX SKCTICPUMEHTOB, B
TOM YHCJIE ¢ TIOMOIIBIO0 KOMITBIOTEPHOTO MOICITHPOBAHHSI, HHTEPIIPETAIIMH UX PE3YIIbTATOB.
Kombunaropuka

BrinmyckHHUK HayduTCs peniaTh KOMOMHATOPHBIE 33/1a4K Ha HAXO0XKICHHUE YMCIIa 00bEKTOB WIIH
KOMOWHAIINH.

BBITTYCKHHK TIOJTYYUT BO3MOXKHOCTD HAYYUTHCS HEKOTOPBIM CIEIHALHBIM MPUEMaM PEIICHUS
KOMOWHATOPHBIX 3a/1a4.

Moayab «I'EOMETPUS»
HaFJIH,I[HaH reoMeCTpus
BrinyckHUK Hay4nTCS:

* pacro3HaBaTh Ha YePTEKAX, PUCYHKAX, MOJIENSIX U B OKPYKAIOIIEM MHUPE TUIOCKHUE U
MIPOCTPAHCTBEHHBIE FTEOMETPUYECKUE (PUTYPHI;

* pacrio3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTOJILHOIO Mapaljieienuneia, IpaBuiIbHON
MAPaMUIbl, WINHAPA U KOHYCA;

* CTpOUTH pa3BEPTKHU KyOa U MPSMOYTOJIBHOTO Mapajlieienunena;

* onpenenaTsb 1o JIMHEWHBIM pa3MepaM pa3BEPTKU (PUTYpHI TUHEHHBIE pa3Mepbl caMon
¢burypsl, 1 Ha00OPOT;

* BRIUKCIATH 00BEM IMPSIMOYTOJIBLHOTO MapasieNienumnea. BoImyCKHUK TOMTyduT
BO3MOKHOCTb:

* HAYYUTHCS BBIYUCIATH 0OBbEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYP,
COCTABJICHHBIX U3 NPSMOYTOJIBHBIX MMAPAIIICIICIIUIIECIOB;

* yriyOuTh ¥ pa3BUTh NPEICTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPHU - YECKUX (PUTYpax;



* HAYYUTHCS IPUMEHSITH OHATHE PA3BEPTKH ISl BBHITIOTHEHUS MTPAKTUIECKUX PACUETOB.
I'eomeTtpuueckue purypsl
BhITyCKHUK Hay4IHTCS:

* MOJIB30BATHCS SI3BIKOM reoOMCTpUHn M1 OIMCaHUA IIPEIMETOB OKPYXKAIOIICTO MHUPA U UX
B3aMMHOT'O PACIIOJIOXKCHMA

* pacrio3HaBaTh M M300pakaTh Ha YePTEkKax M PUCYHKAX T€OMETPpUUECKUE PUTYPHI U HX
KOH(UTypaIuu;

* HAXOJWTH 3HAYCHHUS JUTUH JIMHEWHBIX 3JIEMEHTOB (GUTYpP M X OTHOIICHHUS, TPATYCHYIO
Mepy yriaoB ot 0 1o 180°, mpuMeHsst onpeieNieHrs, CBOMCTBA U MPU3HAKU (DUTYP U UX
AJIEMEHTOB, OTHOIICHUS GUTYp (PaBEHCTBO, N01I001E, CHMMETPHUH, TIOBOPOT,
napaJyieabHbIA MEPEHOC);

* OIICpUPOBATH C HAYAJIbHBIMU ITOHATUAMU TPUTOHOMCTPHUHN U BBIIIOJIHATDL 3JICMCHTAPHBIC
OIICpanmr HaJg q)YHKHI/I}IMI/I YTJI0B;

* pemiath 3aJ1a4M Ha JOKA3aTeJIbCTBO, ONMUPASICh HA U3YYEHHBIE CBOMCTBA PUTYpP U
OTHOLUEHUW MEXKAY HUMH U IIPUMEHSS U3yUYECHHBIE METO/Ibl I0KA3aTEIIbCTB;

* peuiaTh HECJIIOKHBIC 3a1a4r Ha ITIOCTPOCHUC, IPUMCHAA OCHOBHBIC aJITOPUTMbIL
IMOCTPOCHUA C MIOMOIIBIO TUPKYJISL U J'IHHGfIKH;

* peuiaTb HpOCTGﬁIHPIC IIaHUMCETPHUICCKUC 3a1a9U B IIPOCTPAHCTBC.
BBIHYCKHI/IK IMOJIYYHUT BO3MOXKHOCTD:

* OBJIAACTDb MCTOJaMHU PCIICHUS 3a/la4 Ha BBIYUCIICHUA U 1OKA3aTCIbCTBA: METOJA0OM OT
IIPOTUBHOT'0, MECTOAOM HOIIO6I/I}I, METOAOM Hepe60pa BAPUAHTOB 1 MCTOJAOM
ICOMCTPHUUCCKUX MCCT TOYCK,

* mpuoOpecTy OMbIT MPUMEHEHUS ANTre0pPanyecKoro U TPUrOHOMETPUYECKOTO anmnapara u
u7el NBUKEHUS MPHU PELICHUU T€OMETPUUECKUX 3a/1ay;

* OBIIAJIETh TPAIULIMOHHON CXEMOM peleHus 3a1a4 Ha OCTPOEHUE C TOMOIIbIO UPKYJIIS
Y JIMHEVKH: aHaJIu3, IIOCTPOCHUE, T0KA3aTEIbCTBO U UCCIIEJOBAHMUE;

* HAy4YUTHCS pemIaTh 3a/1aud Ha MMOCTPOCHUE METOJAOM IeéOMETPUIECKOT0 MECTa TOUEK U
METOJ0M IT0JI00HS;

* MproOpecTH OMBIT UCCIIEI0OBAHUS CBOMCTB IJIAHUMETPUUECKUX (DUTYP C TIOMOUIBIO
KOMITBIOTEPHBIX MIPOTpamMm;

* mpuoOpecTH OMBIT BBINIOIHEHHUS MTPOEKTOB 1O TemaM: «I eomeTpuyeckue
npeoOpa3oBaHus Ha MIOCKOCTHY, «IlocTpoeHne oTpe3koB 1o Ghopmye».

I/ISMepeHI/Ie IreOMCTPUUCCKUX BCIMYNH



BrInmycKHUK Hay4uTCS:

* ICTIONIb30BaTh CBOMCTBA U3MEPEHUS JUTHH, IUTOIIAACH U YTJIOB NP PEUICHUH 33724 Ha
HaXO0XJCHHE JJINHBI OTPE3KAa, JJIMHBI OKPYKHOCTH, JUIMHBI AYTH OKPYKHOCTH, TPAAyCHON
MEpHI yTJIa;

* BBIUUCTIATH TUIOMIAAN TPEYTOJIBHUKOB, MPSIMOYTOIHHIUKOB, apaieiorpaM- MOB,
Tparnenun, KpyroB i CEKTOpPOB;

* BBIUUCTATH JJIMHY OKPYKHOCTH, JJIMHY AYTH OKPYKHOCTH;

* BBIUMCTATH JJIMHBI IMHEHHBIX AJIEMEHTOB (PUTYP U UX YIJIBI, HCTIONB3Ys (hOPMYJIbI
JUTMHBI OKPY>KHOCTHU Y JUTUHBI AYTH OKPYKHOCTH, (OPMYIIBI TIOMAACH GUryp;

* pelaTh 3a/1a4M Ha IOKA3aTEeIbCTBO C UCIOIb30BaHUEM (POPMYIT JVIMHBI OKPY>XKHOCTH U
JUTMHBI TyTH OKPY>KHOCTH, GOpMYII Iiomaaei Gpuryp;

* pemaTth NPAKTHYCCKUC 3ala4r, CBA3AHHBIC C HAXOKICHUCM I'COMCTPHUUCCKUX BCIINYNH
(I/ICHOJ'II)BYH Ipu HCO6XOHPIMOCTI/I CIIPAaBOYHUKH U TCXHUYCCKUC CpeJICTBa).

BI)IHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYYUTHCA:

* BBIUMCIATH IUIOLAAN PUIYp, COCTABICHHBIX U3 ABYX WM 00Jiee MPsIMOY- FOJIbHUKOB,
napajuiesIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

* BBIYHUCIIATH mIonraan MHOI'OYroJIbHUKOB, UCITIOJIB3YA OTHOIICHUA PABHOBCIIMKOCTHU U
PAaBHOCOCTABJICHHOCTH,

* IpUMEHSTh alreOpandecKuil ¥ TPUrOHOMETPUUECKUI annapar U UAeH JBHKEHUS TIPU
pELICHNH 3a1a4 Ha BBIYUCICHUE TUIOMIAIe MHOTOYTOJIbHUKOB.

Koopaunatst
BrinyckHUK Hay4YHUTCA:

* BBIYHUCIIATH JJIMHY OTPE3Ka 110 KOOpJAUHATaM €0 KOHIIOB, BBIYNCJIATh KOOPAWHATBI
CCPCONHBI OTPC3KaA,

* UCOJIb30BaTh KOOPAMHATHBIN METOJI JJIsl U3YUYEHUS! CBOMCTB MPSIMBIX U OKPYKHOCTEH.
BpInyCKHUK ITOJIyYUT BO3MOXKHOCTB:
* OBJIAJIETh KOOPAMHATHBIM METOOM PEIICHHUS 3a7a4 Ha BBIYUCIICHUS U JOKA3aTEIbCTBA;

* MproOPECTH OMBIT UCTIOIH30BAHUS KOMITBIOTEPHBIX IIPOTPaMM JJIsl aHAIM3a YaCTHBIX
CJIy4aeB B3aMMHOI'O PACHOJIOKEHUS OKPYKHOCTEHN U IIPSAMBIX;

* mpuoOpecTH OMbBIT BBITIOJHEHUS TPOEKTOB HA TeMy «[IpuMeHeHne KoopIMHATHOTO
METO/1a IIPY PELICHUH 3a71a4 Ha BBIYMCIICHUS U J1I0KA3aTEIbCTBAY.

Bekropsl



BrInmycKHUK Hay4uTCS:

* ONCPHUPOBATL C BEKTOpAMHN: HAXOAUTh CYMMY U Pa3HOCTb ABYX BEKTOPOB, 3aJaHHBIX
rCOMCTPHUUCCKHU, HAXOOAUTHh BEKTOP, paBHblf/'I MMPOU3BCACHHUIO 3aIaHHOI'0 BEKTOpAa HA YHUCJIIO,

* HAXOUTH JJI BEKTOPOB, 3aJJaHHBIX KOOPJIMHATAMH: JUIMHY BEKTOPA, KOOPIUHATHI
CYMMBI U Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPIMHATHI IPOU3BEICHUS BEKTOpa Ha
YHUCII0, TPUMEHSIS TIPH HEOOXOMMOCTH COYETaTeIbHBIN, IEPEMECTUTEILHBIN 1
pacupenenuTeNbHbIN 3aKOHBI;

* BBIUMCIISATH CKAJISIPHOE MTPOU3BEICHUE BEKTOPOB, HAXOIUTh YTOJI MEXy BEKTOPaMH,
YCTaHABJIMBATH NEPIECHAUKYIAPHOCTD PSAMBIX.

BpInyCKHUK MOJIyYUT BO3MOKHOCTB:
* OBIIAJIETh BEKTOPHBIM METOJOM JUIS PEIICHUS 3a]]a4 Ha BBIYMCIICHUS U JI0OKA3aTeIbCTBA;

* HpI/I06peCTI/I OIIBIT BBIMIOJIHCHUS ITPOCKTOB HA TEMY KIIPUMCHCHUC BCKTOPHOT'O METO A
IIpH pCUICHUUA 3a1a49 HAa BBIYUCIICHUSA U AOKA3aTCIILCTBA).

2. Copaepxxanue y4eGHOro npeaMera
Monyas «AJITEBPA»

APUOMETHUKA

PauuonanbHble uymciaa. PacimipeHne MHOXKECTBA HATypalibHBIX YHCEN JI0 MHOXKECTBA
Henblx. MHOMeCTBa LENbIX 4YMCeNl 10 MHOXKECTBAa PAalMOHANBHBIX. PallMoHaIbHOE YHMCIO Kak
OTHOUICHUE , TJIe M — LENoe YKUCIOo, # — HaTypasibHOE. CTEMNeHb ¢ 1IeNbIM TOKa3aTesIeM.

HeiictBuTebHBbIE uncaa. KBaapatHbiili KopeHb U3 unciia. KopeHs TpeTheid cTeneHu.

3anuch KOpHEH ¢ MOMONIBIO CTENEeHH ¢ APOOHBIM MOKa3aTeIeM.

[lonarue 06 wuppanmoHanbHOM uymcie. MppalnoHaNbHOCTH YMCIIa U HECOU3MEPUMOCTD
CTOpPOHBI M IMaroHaiy KBazpara. JlecsiTuynble MpUOIMKEeHHs] UPPALIMOHAIBHBIX YHCETT.

MHOXeCTBO  JEHCTBUTENBHBIX  YHCEN;  MpEACTaBICHHE  JCHCTBUTEIBHBIX  YHCEN
OECKOHEUHBIMH JIECATUUHBIMU JIpo0siMu. CpaBHEHHE AEHCTBUTEIbHBIX YHCEIL.

Koopnunarnas npsimas. M300paskeHne yncen TOYKaMi KOOPIMHATHOM mpsiMoii. UncioBbie
MIPOMEKYTKH.

H3mepenusi, npudamM:keHusi, OIeHKH. Pa3mepsl 0ObEKTOB OKpyxKawomero mupa (OT
ANIEMEHTAPHBIX YacTHUIl N0 BceneHHOM), UIUTENBHOCTh MPOIECCOB B OKPYXKAIOIIEM MHpE.
Bebienenre MHOXKUTENS] — CTENEHU AECATU B 3anucy uncna. [IpulnmkEéHHoe 3HaYeHNEe BEIMYHUHBL,
TOYHOCTH MpUOIMIKeHus. [IpruKkuaKa u olleHKa pe3yIbTaTOB BEIUUCIICHUI.

AJITEBPA
Anrebpanyeckne BbIpaskeHMsl. BykBeHHbIe BbIp&KEHUS (BBIPRXKEHUS C MEPEMEHHBIMU).
YucnoBoe 3HaueHHe OYKBEHHOro BbIpaxkeHHs. JlomycTHMble 3HayeHUs NIEPEMEHHBIX.

IloncraHoBka BbIpakeHMH BMeECTO nepeMeHHBIX. [IpeoOpa3zoBaHne OyKBEHHBIX BBIpRKEHMH Ha
OCHOBE CBOWCTB apu(pMeTHUECKUX AeHCTBUM. PaBeHCTBO OyKBEHHBIX BbIpaykeHuil. TOXKIECTBO.

Crenenp ¢ HaTypalbHBIM IIOKazaTeaeM M €€ cBoWcTBa. OIHOYIEHBI MU MHOTOUJIEHBI.
Crenenp  MHorowneHa. (Cro)keHue, BBIUMTAaHHWE, YMHOKEHME MHOIOWIEHOB. DopMmyisl
COKpAILIEHHOIO YMHOXCHUSA: KBAJApaT CyMMBbI U KBaapar pasHOCTU. PopMmyna pa3HOCTH KBAJIpaToOB.
IIpeoGpa3oBaHue 11EIOr0 BHIPAKEHUS B MHOTOWIEH. PasiojkeHHe MHOTOWIEHOB Ha MHOXKUTEINH.
MHorounensl ¢ onHoM nepemeHHol. Kopenb MHorowneHa. KBajapaTHbIl TpEXWIEH; pa3jio)KEHHE
KBAJIPAaTHOI'O TPEXWICHA HA MHOKUTEIIH.

Anrebpanueckast apoOb. OcHOBHOE CBOMCTBO —anredpamueckoid apobu. CroxeHue,



BBIYMTAHUE, YMHOXKEHHUE, JIeIeHHne anredpandeckux apooeil. CTeneHs ¢ 1enbIM MoKas3aTeiaeM U eé
CBOMCTBA.

ParmonanbHbie BRIpaXeHUs M UX ipeoOpa3oBanus. Jloka3aTrenbCcTBO TOKICCTB.

KBanparubie kopau. CBoicTBa apru(METHUECKUX KBAIPATHBIX KOPHEH U UX MPUMEHEHHE K
peoOpPa30BaHUIO YMCIIOBBIX BRIPAKECHUH U BHIYMCIICHHSIM.

YpaBHenusi. YpaBHeHue ¢ oHoil nepeMeHHoN. Kopenb ypaBHeHus. CBOMCTBA YHCIIOBBIX
paBeHCTB. PaBHOCHMIIBHOCTD ypaBHEHUH.

Jluneitnoe ypaBHenue. KBagparHoe ypaBHeHue: (opmynia KOpHEH KBaJpaTHOTO ypaBHEHMSL.
Teopema Buera. PemieHne ypaBHEHUH, CBOJALIMXCA K JIMHEHHBIM M KBaJpaTHbIM. [IprmMepsl
pelleHus ypaBHEHUM TpeTbell M ueTBEpTOM cTeneHed. PemieHne — ApoOHO-paLMOHANBHBIX
YpaBHEHUM.

VYpaBHeHHe C AByMs INepeMeHHbIMU. JIMHEWHoe ypaBHEHHE C JABYMS IMEPEMEHHBIMH,
MIPUMEPHI pEIICHNs ypaBHEHUH B LEJbIX YHCIaX.

Cucrema ypaBHEHHMH € JIBYMs nepeMeHHbIMH. PaBHOCHIBHOCTH cucTeM. CHcTeMbl ABYX
JIMHEWHBIX YPAaBHEHUH C ByMs IIEPEMEHHBIMU; PELICHUE MTOJICTAHOBKOM U ciioxkeHueM. [Ipumepsr
pELLIEeHUs] CUCTEM HEIMHEWHBIX YPaBHEHUH C ABYMSI IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIOCOOOM.

JlekapToBBI KOOPAMHATHI Ha TUIOCKOCTU. ['paduueckast ”HTEpIIpeTalysi ypaBHEHUS C IByMS
nepeMeHHbIMU. ['padyik TMHEHHOTO ypaBHEHUS ¢ ABYMsI IEPEMEHHBIMMU; YIIIOBOH K03 duimeHT
MIPSIMO; YCIIOBHE MapaJUIebHOCTH NPAMBIX. ['paduiku mpocTelinmx HeMMHEHHBIX YpaBHEHUH;
napabosia, rurepooIIa, OKPYyKHOCTh. [ padrdeckas HHTEpIIpETals CUCTEM YPAaBHEHUH C IBYMS
MepEeMEHHBIMHU.

HepaBencrBa. UncnoBble HEpaBEHCTBA U MX CBOMCTBA.

HepaBenctBo ¢ omHOM mnepemMeHHOW. PaBHOCWIBHOCTL HEpaBEeHCTB. JIuHelHbIE
HEpaBeHCTBAa ¢ 0JHOM mepemeHHOM. KBanpaTHble HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJTHOM
MEPEMEHHOM.

OYHKINN

OcHoBHBIE MOHATHS. 3aBUCHUMOCTH MexAy BennurHamu. [lonstue (ynkimu. OOmacth
oTpeNielIeHUs 1 MHOXecTBO 3HaueHni GyHKimu. CriocoObl 3amanus GyHkmmu. ['paduk GyHKImMM.
CpoiictBa ¢yHKIMH, uX oTOOpakeHwe Ha rpaduke. [Ipumepsl TpapuUKOB 3aBUCHMOCTEH,
OTpaXAIOIIUX PeabHbIE MPOLIECCHI.

YucaoBble  GyHkuun. DyHKIUM,  ONKCHIBAIOIIKME  MPIMYID U o0OparHyro
MIPONOPLUOHANIBHBIE 3aBUCUMOCTH, UX rpaduku U cBoiictBa. JluHelHas QyHkuus, e€ rpaguk u
cBoiictBa. KBampatnunas ¢yuknus, e€ rpaduk u cBoiictBa. CremneHHble (YHKUIUH C
HaTypaJIbHBIMU TIOKa3aTensiMu 2 u 3, ux rpaduku u cBoiictsa. ['pabuku pyHkimii ,

YucoBble mnociea0BaTeIbHOCTH. [loHATHE YHCIOBOM MOCIEAOBATEILHOCTU. 3a/laHKe

MOCJIEI0BATENBHOCTH PEKYPPEHTHON PopMyIoii U GopMyIioit N-ro uieHa.

ApudmeTtrueckast 1 reomerpudeckas nporpeccuu. @opMyibl N-ro 4ieHa apuPpMeTHIECKOM
U TEeOMETPUYECKOM TMpOrpeccuid, CyMMBI TEpBBIX #n-X 4ieHOB. I3o0pakeHue YJIeHOB
apuMeTHyecKoil W TEeOMETPUYECKOW MPOTPEeCcCHil TOYKaMH KOOPIAMHATHOM  IUIOCKOCTH.
JIMHEWHBIN 1 SKCIOHEHIMAIBHBIN pocT. CII0KHbIE IPOLEHTHI.



BEPOATHOCTD U CTATUCTUKA

OmnucarejabHass cratucTuka. [lpencraBneHue MaHHBIX B BHAE TaONML, JHArpamm,
rpadukoB. Ciy4aitHas u3MeHIMBOCTh. CTaTHCTHUYECKUE XapaKTEPUCTUKH HAOOpa TAHHBIX: CpelHee
apumeTnyeckoe, MeuaHa, HanOoblIee U HauMEHbIlee 3HaueHus, pa3Max. lIpencrasieHue o
BBIOOPOYHOM UCCIIEIOBAHUH.

Cay4aiinble cOOBITHSA M BepPOSATHOCTB. [loHATHE O CilydalilHOM OIBITE U CIy4alHOM

coObITHH. YacToTa ciydaifHOTo COOBITHSI.

CraTucTuecKuid MOAX0J K MOHATUIO BEPOSATHOCTU. BeposTHOCTU IPOTHUBOIIOIOKHBIX
coObiTuil. HezaBucumbie cOOBITHS. YMHOKEHHE BEPOSTHOCTEH. JlOCTOBEpHBIE U HEBO3MOKHBIC
coObITHsI. PaBHOBO3MOXKHOCTH coObITHI. Kilaccuueckoe onpezienieHne BeposSTHOCTH.

Komo0nnaropuxka. PemeHre koMOMHATOPHBIX 3a/1a4 Tiepebopom BapranToB. KomOunatopaoe
MpaBuIIO YMHOXKeHMsL. [lepecTaHoBKM U (pakTOpHal.

JIOTMKA U MHOXECTBA

TeopeTuko-MHOKeCTBEHHbIE TNOHATUS. MHOXECTBO, 3JIEMEHT MHOXECTBa. 3aJjaHue
MHO>KECTB TEPEUYHCIEHUEM JJIEMEHTOB, XapaKTEpUCTUYECKUM cBOWCTBOM. (CTaHAapTHBIE
0003HaYeHHsI YMCIOBBIX MHOXecTB. IlycToe MHOXecTBO M ero oOo3HaueHue. [logMHOXKECTBO.
OObearHeHne 1 nepeceyeHre MHOKECTB, Pa3HOCTh MHOKECTB.

Nnmroctpanyst OTHOIIEHU MEX Iy MHOYKECTBAMU C ITOMOIIBIO JUarpaMm Jisiepa — BeHna.
DJjieMeHTbl JIOTMKH. [loHSTHE O paBHOCWJIBHOCTH, CIIEJOBAaHUM, YIOTpeOIeHne

JIOTMYCCKHUX CBA30K eciu ..., mo ..., 6 MOM U MOJIbKO 6 mMoM ciaydae, JOTUICCKHUEC CBA3KU U, UTU.

Monyas «I'EOMETPUS»

Harnsanas reomerpus. HarnsgHsle npeacTaBiaeHust O IPOCTPAHCTBEHHBIX (UTYpaXx:
Ky0, mapajuienenunes, npu3Ma, nupamuaa, map, cdepa, koHyc, nuiausap. M3obpaxkeHnue
npocTpancTBeHHBIX ¢uryp. Ilpumepsr ceuenuit. MHororpanHuku. [Ipumepsl pa3BepTOK
MHOTOTPaHHUKOB, LIMJIUHAPA, KOHYCA.

[Tonsite o6beMa; eauHULIBI 00beMa. OObeM MPSIMOYTOJILHOTO MapajuieNienuneaa, Kyoa.

I'eomerpuueckne ¢purypsl. [Ipsmbie u yrasl. Touka, mpsMasi, IIOCKOCTb. OTpeE30K,
ay4. Yron. Bunasl yrios. BepTukanbHble U cMeXHbIE yriibl. CpaBHEHHE OTPE3KOB U YIJIOB.
CMexHbIe U BepTUKAJIbHBIE YIIIbI U UX CBOMCTBA. buccekrpuca yria.

[MapannensHbie U mepecekaromuecs npsimbie. [Ipu3Haku MapaiieNnbHOCTH MPSIMBIX.
AxcroMa mapasuiesbHbIX MpsaMbiX. CBOMCTBa MapaiieNbHbIX OpaMbIX. [lepnenaukynspHbie
npsmbie. [leprnienaukynsp u HakIoHHAs K TpaMoi. CepeMHHBIN NePIEeHANKYIISIP K OTPE3KY.

TpeyronpHuk. Meauana, OucceKTpuca M BBICOTA TPEYrOJIbHUKA, CPEAHAS JIMHHS
TpeyroyibHuKa. PaBHOOEIpeHHBINH U PaBHOCTOPOHHUN TpeyrosibHUKH; CBOICTBA U MPU3HAKH
paBHOOEIPEeHHOTO TpeyroyibHUKa. IIpu3Haku paBeHCTBAa TpeyroJbHUKOB. COOTHOILIEHHE
MEX]ly CTOPOHaMHU M YTiaMH TpeyrojbHHuka. HepaBeHcTBO TpeyronpHuKa. [IpsmoyronbHble
TPEYroJIbHUKH, UX CBOMCTBA U MPU3HAKU PAaBEHCTBA.

CymMma yrioB TpeyroibHuKa. BHemHue yribel TpeyronbHuka. Teopema ®aneca.
[TompoGHbie TpeyronbHHUKHU. [Ipu3Haku momoOus TpeyrodbHUKOB. [IprMeHeHne moaoous K
JI0Ka3aTeNbCTBY TEOPEM H pelieHuto 3aaa4. Teopema [Mudaropa. Cunyc, KOCHHYC ¥ TAHTEHC
OCTPOrO yria MHPAMOYrOJBHOTO TpeyrombHuka yriaoB or 0 go 180° . Pemennue
MPSIMOYTOJIbHBIX TPEYTrOJbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. Dopmyrbl,
CBS3BIBAIOIINE CHHYC, KOCUHYC, TAHT€HC U KOTAHI€HC OJHOTO U TOro *e yrna. Pemenue
TPEYroJbHUKOB: TEOpeMa KOCHHYCOB M TEOpeMa CHHYCOB. 3aMeuareibHble TOYKH
TPEYroJIbHUKA.



UYetbipexyroybHuk. [lapamienorpamM, ero CBOMCTBa U NpU3HAKU. Tparenus, CpeaHsis JINHUS
Tparenuu.

[IpsimoyroabHUK, poMO, KBajpar, UX CBOMCTBA U IIPU3HAKU.

MHuoroyroapHuK. Beinmykibsie MHOTOYrojbHUKH. CyMMa YIJI0B BBIITYKJIOTO MHOTOYI'OJIBHUKA.
[IpaBHIIBHBIE MHOTOYTI'OJIBHUKU.

OxpyxHocth M Kpyr. Jyra, xopma. Cekrop, cermeHT. lleHTpasibHble M BIMCaHHBIE YIJIbL.
BenmnunHaa BmnmcaHHOro yria. B3auMMmHOE pacnosioKeHUE MNpSAMOW U OKPYKHOCTH, JBYX
okpyxHocTel. KacarenpHas U cekylias K OKpy)KHOCTH, UX CBOMCTBA. BIIMCaHHbIE U ONMCAHHbBIE
MHOTOYTroJIbHUKH OKpyXHOCTb. BriricaHHast B TPEyroJIbHUK, U OKPY>KHOCTb, OMIMCAHHAsl OKOJIO
TpeyrojbHuKa. BrimcanHas u onMcaHHble OKPYKHOCTH ITPaBUIIbLHOTO MHOTOYTIOJIBHUKA.

I'eomerpuueckue mnpeoOpasoBanus. IloHsTHe paBeHCTBa Te€OMETPUYECKHX (QUTYP.
OtoOpakenue miockoctu Ha ceOs. [loHsTHE O J[ABMXKEHHMHU: OceBasl M LEHTpajbHas
CHMMETpPHH, TapaJJICITBHBIN epeHoc, MoBopoT. [loHaTHe 0 mogobun GUryp 1 roMOTETHH.

[TocTpoenne ¢ MOMOIIBIO TUPKYIS U JUHEUKH. OCHOBHBIE 33J]a4M Ha MOCTPOCHHUE:
JIEJICHHEe OTpe3Ka IomojaM; IIOCTPOCHHME YIJIa, PABHOIO JaHHOMY; IOCTPOEHUE
TPEYroJbHUKA MO0 TPEM CTOPOHAM; NOCTPOEHWE NMEPHNEHAUKYIApa K IMPSIMOM, MOCTPOEHHUE
OWCCEKTPHUCHI yTiia; JCJIIEHHE OTpe3ka Ha N PaBHBIX YaCTEH, MOCTPOCHUE MPaBUIBHBIX
MHOT'OYTOJIbHUKOB.

Pemenue 3amau Ha BbIYMCIICHHE, 10KA3aTE€IbCTBO M MOCTPOCHHUE C MCIOJIH30BAHUEM
CBOMCTB U3y4YEHHBIX (PUTYP.

HN3MepeHue reoMeTpuYecKUX BeJHIMH. /[THa oTpeska. PaccTosiHMe OT TOUKH 10 TIPSMOM.

Paccrosane MCXKIY apaliCIIbHBIMHA IIPAMBIMH.

[lepumeTp MHOTOYTOJIbHHKA.
JlyiviHa OKPY>KHOCTH, YUCIIO T JUIMHA AYTH OKPYXHOCTH.

I'pagycnas Mepa yria, COOTBETCTBHE MEX]y BEIMYMHOM ILIEHTPAIBHOIO Yria U
JUTMHOM | TyT'H OKPY>KHOCTH.

[TonsiTne TUIOIMAAM MJIOCKUX (GHUryp. PaBHOCOCTaBJICHHBIC U PAaBHOBEIHMKHE (DUTYpHI.
[Tnomamy npsSMOYroJIbHUKA, MapalieiorpaMMa, TpPEyrojbHHKa, Tparneuud. [liomaab
MHOTOyroJibHUKa. [lnomans kpyra u miomaab cekropa. COOTHOLIEHHE MEXAY MIOMAIIMU
MoA0OHBIX (uryp.

Pemienne 3a1a4 Ha BEIYKUCIICHUE U JOKA3aTEILCTBO C MCIOIb30BaHUEM HN3YUYCHHBIX q)OpMy.H.

Koopaunartel. VYpaBHenue mnpsmoil. Koopaunatel cepenuubl orpeska. dopmyia
paccTOSHUS MEXAY IBYMs TOUKAMU IUIOCKOCTH. Y PABHEHHE OKPYKHOCTH.

BeKTopr. IlonsaTue BCKTOpA. PaBeHcTBO BCKTOPOB. CHoXeHHe ¥ BBEIYUTAHUC
BCKTOPOB. YMHOXEeHHe BCKTOpA HA YUCJIO. Paznoxenue BCKTOpPA IO IBYM HCKOJIJIMHCAPHBIM
BCKTOpaM. KOOp,[[I/IHaTBI BCKTOpaA. HpOCTGﬁIHHC 3alaiyi B KOOpJAWHAaTax. YPaBHCHI/I}I
OKPY’XHOCTH H HpHMOﬁ. HpI/IMCHeHI/Ie BCKTOPOB MW KOOpAWHAT HpHU PCIICHHUU 3alady.
CKaJBIpHOC MPOU3BCACHUC BCKTOPOB 1 €TI0 IPUMCHCHUC B TCOMCTPUICCKUX 3a1a4.

JiieMeHTBI JOorukM. OrnpeneneHue. AKCHOMBI U TeopeMbl. JlOKa3aTeiabCTBO.
Jloka3aTenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep u KoHTpIpUMeEp.



IlonsTue o PaBHOCHUJIIBHOCTH, CIICAOBAHHWH, yHOTpe6JI€HI/Ie JOTHYCCKUX CBA30OK eciu...,
mo..., 6 MOM U MOJIbKO 6 mom ciydae, JOTUICCKUC CBA3SKU U, UIU.

3. Temarunueckoe IJIAaHUPOBAHUE

Moayab «<AJITEBPA>
Homep CojeprkaHie MaTepuana Koi-Bo gacos KosmuectBo K/p
naparpada
7 Kjaacc
I'masa |. BeipaxeHnus, 20 2
TOXJIECTBA, YPAaBHEHHS
I'naBa II. ®ynkuun 12 1
I'maa 1I. Crenenp ¢ HaTypaibHbIM 13 1
MoKa3aTesieM
I'maBa IV. MHOTOUIEHBI 15 1
I'maa V. ®opmynsl COKpalieHHOTO 17 1
YMHOXCHHS
I'maBa  VI. Cucrembl  JIMHEWHBIX 17 1
ypaBHEHUU
[ToBTOpEeHME 8 1
Hroro 102 10
8 ki1ace
I'maBa 1. ParimonansHbIe 1poOH 21 2
I'maBa II. KBagpaTHbie KOpHH 17 2
I'mapa I1I. KBanpaTHbie ypaBHEHUS 20 2
I'maBa IV. HepaBeHnctBa 16 2
I'maBa V. Crerness C LEJIBIM 13 1
MOKa3aresieM. JJIeMEHThI CTATHCTHKH
[ToBTOpEHME 15 1
Hroro 102 10
9 Kaace
I'naBa 1. KBagparuunas ¢yHkuus 22 2
I'naBa Il. YpaBHeHUs 1 HEpaBEHCTBA C 14 1
OJIHOY IIEPEMEHHON
I'naBa Ill. YpaBHeHMs U HEpaBEHCTBA C 17 1
JBYMS IEpEMEHHBIMU
I'maa  IV.  Apudmernueckas U 15 2
reoMeTpHYEecKasi MPOrPecCHu
I'maBa V. DneMeHThl KOMOMHATOPUKHU U 13 1
TEOPHUH BEPOSTHOCTEH
[ToBTOpEHuE 21 3
Hroro 102 10




Moayas «I'eomerpus»

7 kiace
Ne ii/m Kon-Bo 1acos KonuuecTBo
Paznen KOHTPOJIBHBIX
pabot
1 HavanbHble reoMeTpUYECKUE CBEACHUS 10 1
2 TpeyronbHUKH 17 1
3 [MapanminensHbIe PsSMBIC 13 1
4 CooTHoIIEHHE MEX/ly CTOPOHAMH U YIIIaMH 18 2
TPEYroJIbHUKA
5 [ToBTOpEeHME 10 1
HTtoro 68 6
8 kuace
Ne n/m Kom-Bo vacos Komnuectso
Pa3nen KOHTPOJIBHBIX
pabot
1 UYeThIpexyrojJbHUKN 19 2
2 Teopema [Tudaropa 14 1
3 JlexapToBBI KOOPIMHATHI HA TNIOCKOCTH 11 -
4 JIBrmkeHue 9 1
5 BexkTopsl 9 1
6 IToBTOpEeHME 6 -
Hroro 68 o)
9 kJacc
Ne n/m Komn-Bo vacos KonunuecTBo
Paznen KOHTPOJIBHBIX
pabor
1 [Togo6ue duryp 14 2
2 Pemenue TpeyroapHUKOB 9 1
3 MHOTOYTrOJILHUKU 12 1
4 [Tnomagu uryp 17 2
5 DIEMEHTBI CTEPEOMETPUN 13 -
Hroro 68 6
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