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[ToscHuTenpHas 3anucka
PabGouass mporpamma mo MaTeMaTHKe pa3paboTaHa Ha OCHOBE TpeOOBaHHWI K pe3ylbTaTam
OCBOCHMS OCHOBHOHN 00pa3zoBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHMUs.
[Iporpamma peanu3yeTcss ¢  HCHOJIB30BaHHEM Tporpammbl:S-9  kmaccel/  A.l.Mep3isk,
B.b.ITonouckuit, M.C.Sxup, E.B.bytiko (Anaroputm ycnexa)M.:Benrana-I'pad, 2016.

ILnanupyemble pe3yJbTAaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa.
[IporpamMma oGecrnieunBaeT AOCTHXKEHUE CIEAYIOIIUX Pe3yIbTaTOB OCBOCHHUS 0Opa3oBaTeNbHOM
IpOTpaMMbl OCHOBHOTO 00I1Iero 00pa30BaHus:

JInuHocTHbIE:

1. ChopMupOBaHHOCTH OTBETCTBEHHOT'O OTHOIIEHHWS K YYEHHUIO, TOTOBHOCTH U
CITOCOOHOCTH OO0yYaroImMuXcss K CaMOPa3BUTHIO M CaMOOOPa30BaHHUIO Ha OCHOBE MOTHBAIUU K
Oo0y4YeHHMIO M T03HAHMIO, BHIOOpPY NanbHeHIIero oOpa3oBaHusi Ha 0aze OPUEHTHPOBKH B MHpE
npodeccuii 1 MpoheCCHOHANBHBIX MPEANOYTCHUH, OCO3HAHHOMY MOCTPOCHHUIO HHIMBUIYaTbHBIX
00pa30BaTEeNbHBIX TPACKTOPUHU C YUETOM YCTOWYHMBBIX ITO3HABATEIBHBIX HHTEPECOB;

2. CdopmupoBaHHOCTD L[EJIOCTHOTO MHPOBO33PEHUS, COOTBETCBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIICCTBEHHON MPAKTHKHY;
3. ChopMUpPOBAaHHOCT, KOMMYHHKATHUBHOM  KOMIIETGHTHOCTH B  OOIIEHWH H

COTPYAHHUYECTBE CO CBEPCTHUKAMH, CTApPIIMMH M MIIAJIINMHU, B 00pa3oBaTeNbHOM, OOIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATENbCKOM, TBOPUYECKOM M IPYTUX BUAX EATCILHOCTH;

4. YMeHHE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M IUCBMEHHOU
pedn, IOHUMATh CMBICIT TOCTABJICHHOW 3a/1a4y, BBICTPAUBATh APIYMEHTALUIO, IPUBOJUTH IIPUMEPHI
Y KOTPIIPUMEPBHIL;

5. [IpencraBnenne o MaTeMaTHYeCKOW Hayke Kak o cdepe UeIoBeYeCKOH
NeSITeIbHOCTH, 00 JTamax e€ pa3BUTUsA, O €€ pPa3BUTHUA, O €€ 3HAYMMOCTH MJIS Pa3BUTHUS
LBUJIN3ALUY;

6. KpuTH4HOCTH MBINUIEHUS, YMEHHE PACIIO3HABATh JIOTUYECKHM HEKOPPEKTHbHIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (DAKTa;

7. KpeaTuBHOCTh MBILUIEHHS, WHULIMATHBA, HAXOAYMBOCTb, AKTUBHOCTb IPU pPELICHUU
anreOpanvecKux 3aj1aq,

1. YMeHHe KOHTPOJIMPOBaTh NPOIECC U pe3yabTaT Y4eOHOH MaTeMaTH4ecKoi
JESATEIIBHOCTH;

2. CrocoOHOCTh K 3MOIMOHATIFHOMY BOCHPHUATHIO MAaTEeMaTHUYECKUX OOBEKTOB, 3aiad,
pEeLICHHI,
pacCyKJICHHM.

MeranpeameTHbIE:
PeryasituBubie YY /|

1. VYMeHHe CcaMOCTOSITEIBHO OMPENCIATh LEeTu OOy4YeHHs, CTaBUTh M (HOPMYIUPOBATH HOBBIC
3a/1a4n B yueOe U MO3HABATEIbHOMN JesITeIbHOCTH, Pa3BUBATh MOTHUBEI M HHTEPECHI CBOSH MO3HABATEIHHON
nesaTeTbHOCTH. OOyJaronuics CMOXKET:

1. aHanM3uUpOBaTh CYMIECTBYIOIINE U TUIAHUPOBATH OyAyIie 00pa3oBaTeIbHbIC PE3yIbTaThI;

2. uACHTHPUITMPOBATH COOCTBEHHBIC TPOOJIEMBI U ONIPECIISATH IIABHYIO TPOOJIEMY;

3. BBIBUTaTh BEPCHH pEIICHUS MPOOIeMbl, OPMYIUPOBATH TUTIOTE3BI, IPEIBOCXUIIATh KOHSUHBIN
pe3ynbTarT;

4. cTaBUTh 1IeNIb JACSITENLHOCTH HAa OCHOBE OINPEACNECHHOW MPOOJIeMbl U  CYIIECTBYIOIIUX
BO3MOKHOCTEH;

5. dhopmymnupoBaTh yueOHBIC 32/1a4M KaK [Iard JOCTHKCHUS TOCTABICHHOW 1IEJH JIeATEIHHOCTH;

6. 000OCHOBBIBATH IICJICBBIC OPHEHTHPHI M TPHOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YyKa3blBas H
000CHOBBIBas JIOTHUECKYIO MOCIEA0BATETHHOCTD II1aroB.

7. YmeHue CcaMOCTOATENIbHO IUIAHUPOBATh INYTH JOCTHXKEHUA LEJIeld, B TOM  YHCIIE



QIbTEPHATUBHBIE, OCO3HAHHO BHIOMpaTh Haumbosnee HPGPEKTUBHBIE CIOCOOBI peIIeHUS Y4YeOHBIX U
MO3HABATENbHBIX 3a7a4. OO0yJarOIIHIICsS CMOXKET:

8. ompenensTh HEOOXOAUMBIEC JIEHCTBHE(s) B COOTBETCTBUU C YUeOHOW M MO3HABATEIBHON 3a1aueit
¥ COCTABIISITh AJITOPUTM HX BBITOJHEHNUS;

9. 000CHOBBIBATh M OCYHIECTBIATH BBIOOP Hanbosee 3 (HEeKTUBHBIX CIIOCOOOB pPelICHHs YIeOHBIX U
HIO3HABaTENIbHBIX 33/1a4;

10 OHpGI[eJIHTB/HaXO,Z[I/ITL, B TOM 4YHCJIIEC H3 HpeI[JIO)KeHHBIX BapI/IaHTOB, yC.HOBI/IH JJI
BBITIOJTHCHHS YU4EOHOU U MTO3HABATEIHLHOM 3aa4H;
11. BBICTPAaWBaTh JKU3HCHHbIE IUIAHBI HAa KpaTKOCpouHoe Oynyimiee (3asBIATH IIETICBbIC

OpPUCHTHUPEI, CTaBUTh AaACKBATHBIC HM 3ada4d W Mpeajiaratb I[CI\/'ICTBI/ISI, YKa3bplBass H 000CHOBBIBas
JIOTUYCCKYIO IMMOCJICI0BATCIIbHOCTD H_IaI‘OB);

12.  BbIOMpATh U3 MPEIOKEHHBIX BAPUAHTOB M CAMOCTOATENIBHO UCKATh CPEJCTBA/PECYPChI IS
peLIeHHs 3a1a4n/JOCTIKEHUS LIEIH;

13.  cocraBiATh IUIaH pelIeHus NpoOIeMbl (BBITOJIHEHHS IPOEKTa, TPOBEACHUS UCCIIEI0BAHNS);

14.  ompenensTh MOTEHUHUAIbHBIC 3aTPYIHEHHUS NPH pEIICHUH Y4eOHOH M IO3HABaTEeNbHOU
3a[a4M U HaXOAUTh CPENCTBA U UX YCTPAHEHUS;

15.  ommchiBaTh CBOIl OMBIT, OPOPMIISS €ro A MepeAayd APYTHM JIIOAIM B BHUJE TEXHOJIOTHU
pEILIECHUs IPAKTUYECKUX 3a7ad ONPEACICHHOrO KJ1acca;

16.  mIaHHMPOBaTh U KOPPEKTHPOBATH CBOIO MHAMBUIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

17. YMeHue COOTHOCUTh CBOM JCHCTBHS C IUIAHUPYEMBIMH peE3yJbTaTaMHu, OCYLIECTBISAThH
KOHTPOJIb CBOCH JIEATENILHOCTU B IpOIEcCe TOCTUIKEHHUS pe3yabTara, ONpeAessaTh CnocoObl AEHCTBUI B
paMKax TpeUIOKEHHBIX YCIOBUNW M TpeOOBaHUM, KOPPEKTHPOBATH CBOU JEHCTBUS B COOTBETCTBUU C
U3MeHsIoIIencs cutyanueil. O0ydJaronuiics CMOXeT:

1. ompenenarb COBMECTHO C IEIaroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX PE3YyIbTaTOB U
KPUTEPHH OLICHKU CBOEH YUeOHO! AEATENbHOCTH;

2. cucTteMaTH3upoBaTh (B TOM 4YHCJIE€ BbIOWpaTh MPHUOPUTETHHIE) KPUTEPUU IJIAHUPYEMbIX
pE3yJIbTAaTOB U OLIEHKU CBOEH JESTENBHOCTH;

3. oTOMpaTh MHCTPYMEHTHI JIJIsi OLEHUBAHUS CBOEU JAEATEIbHOCTH, OCYLIECTBISATH CAMOKOHTPOIIb
CBOEH JIEATENILHOCTU B paMKaX MPEI0KEHHBIX YCIOBUNA U TpeOOBaHUIA;

4. OUEHMBATh CBOI JIEATEIBHOCTb, APryMEHTUPYsS IPUYUHBI JOCTHKEHUS WM OTCYTCTBHS
MJIAaHUPYEMOT'O PE3yNbTaTa;

5. HaXOJUTh JIOCTATOYHBIE CPEACTBA JI1 BBHINOJHEHHUS Y4YeOHBbIX AEHCTBHI B H3MEHSIOIIEHCS
CUTYaIlUU W/WIH TIPH OTCYTCTBUU TUIAHUPYEMOTO Pe3yiIbTaTa;

6. paboTasi Mo CBOeMY ILJIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO ACSITEILHOCTh HA OCHOBE aHATN3a
M3MEHEHUN CUTYAIUH JIJIsl TIOTy4YeHUS 3aIUTAaHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ylbTaTa;

7. yCTaHABIMBATH CBSA3b MEXKIY IMOJYYEHHBIMU XapaKTEPUCTUKAMU MPOAYKTA U XapaKTEPUCTUKAMHU
npouecca JAEATEIbHOCTH U 10 3aBEpUIEHMM JEATENbHOCTH IIpeljlaraTb H3MEHEHHE XapaKTEPUCTHUK
npolecca sl OJy4EeHHs YIyYIIEHHbBIX XapaKTePUCTUK MPOAYKTA;

8. CBEpATH CBOM JICHCTBUSA C LIETIBIO U, IPU HEOOXOTUMOCTH, UCTIPABIIATH OIINOKH CaMOCTOSTEIIBHO.

9. VYMeHue oneHUBATh MPABWIBHOCTH BHIMOJIHEHHs y4eOHOMN 3a/1aui, COOCTBEHHBIE BO3MOXHOCTHU
ee perieHus. OOy4YarOIIHIICS CMOXKET:

10.  onpemenaTs KpUTEPHH NPABHIBLHOCTH (KOPPEKTHOCTH) BHIIIOHEHHS y4eOHOH 3a/1a4u;

11.  anamu3upoBaTh U OOOCHOBBIBaTh NMPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS IS
BBITIOJTHEHUS yueOHOH 3a/1a4u;

12.  cBOOOIHO MOJB30BAaTHCS BHIPAOOTAaHHBIMU KPUTEPUSIMHU OLICHKM U CAMOOIICHKH, UCXOMS U3
IIeJTM ¥ IMEIOIINXCS CPEJICTB, pa3indas pe3yabTaT H CHOCOOBI ICHCTBHIA;

13.  omeHuBaTh MNPOIYKT CBOCH JEATEIBHOCTH IO 33JaHHBIM W/HIM  CAMOCTOSITEIHHO
OIIpEeJIETICHHBIM KPUTEPHSIM B COOTBETCTBHH C LIENBIO ACATEILHOCTH;

14.  000CHOBBIBaTH OCTMKMMOCTH IIEJTM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIGHKH CBOHMX
BHYTPEHHHX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

15.  ¢dukcupoBaTh U aHATU3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

16. Bianenue ocHOBaMHU CaMOKOHTPOJISl, CAMOOLICHKH, MPUHATHS PEIICHUH W OCYIIECTBICHUS



OCO3HAHHOTO BBIOOpa B yueOHOH U MO3HaBaTenbHOW. OOYJarOIUiics CMOXKET:

17.  nHabmomaTh W aHATM3UPOBATh COOCTBEHHYIO YYEOHYIO M MO3HABATEIbHYIO ACSITEIBHOCTh U
JeSITeIbHOCTD APYTUX 00y4YaromuXxcst B MPOIECCE B3aUMOIIPOBEPKH;

18. COOTHOCUTH pEalbHBbIC W IJIAHUPYEMBIE PE3yJbTAaThl WHIAMBUIYAJTbHONW 00pa3oBaTelbHON
ACATCIBbHOCTH U ACJIaTh BBIBOJBI,

19. MIPUHUMATH PEIICHHUE B YUeOHOM CUTYaIlMU U HECTH 32 HETO OTBETCTBEHHOCTb;

20. CaMOCTOATCIIBHO ONPCACIIATh NPUYHUHBI CBOCTO YCIICXa WJIM HCYCIICXa U HAXOAUTb CHOCO6BI
BBIXO/Ia U3 CUTYallUU HEYCIIeXa;

21. PETPOCTIEKTUBHO ONPEIENATh, KaKhe JICHCTBUS 10 peHICHHIO Y4YeOHOU 3amauu  Wiu
napaMeTphbl ITUX ASHCTBUI MPUBENIHN K MMOJTYYCHUIO UMEIOIIErocs MPOAYKTa yueOHOM NesTeIbHOCTH;

22. JeMOHCTPUPOBATh  MPHEMBl  PETySAIUM  MCUXO(PU3NOIOTHUECKUX/  IMOLMOHAIBHBIX

COCTOSIHMM i1t JHocTHkeHUs: 3¢ dexTa ycrnokoeHus (yCTpaHEHUsS HSMOIMOHAIBHOW HANPSHKEHHOCTH),
apdexTa BoccTaHOBJICHUS (0cialieHusi MpOsBICHUN yTomuleHUs), 3¢ ¢dekTa akTUBU3aUUH (TIOBBILICHUS
MICUXO(PU3HOTIOTUIECKON PEAKTUBHOCTH ).

ITo3naBartenbubie YY /]

23. YMeHune omnpenensATh TOHATHS, CO3/1aBaTh OO0OOIIEHWs, YyCTaHABIMBATH AaHAJIOTHH,
KIIACCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHHMSI M KPUTEPUU i KIIacCHU(UKAIIHH,
yCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE pACCYKIEHHUE, YMO3aKIIOUEeHUE
(MHIyKTUBHOE, ICTYKTUBHOE, [0 AHAJIOTUH) U JeNaTh BBIBOBL. OOYyJarOMIMiicS CMOXKET:

24, noaOUpaTh CJIOBA, COMOJAYMHEHHBIC KITIOYEBOMY CIIOBY, ONMPEACISAIONINE €ro MpHU3HAKH U
CBOMCTBA;

25. BBICTPAWBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO M3 KIIFOYEBOTO CJIOBA U COMOTYMHEHHBIX
€My CJIOB;

26. BBIICNIATH OOIIWI MPU3HAK JIBYX WMJIM HECKOJBKHX MPEIMETOB HIIM SIBJICHUI U OOBICHATH UX
CXOJICTBO;

217. 00BEIMHATh TIPEAMETHI M SBJICHHUSI B TPYNIBI 1O OMpPEIeIeHHBIM MpU3HAKaM, CpaBHUBATb,
KJaccu(uIupoBaTh U 00001aTh (PAKTHI U SBICHHUS;

28. BBIJICIIATH SIBJICHUE U3 OOIIETO0 psAsla APYTUX SIBICHUM;

29. OTIPEICIIATh OOCTOSATENhCTBA, KOTOPHIE MPEIIIECTBOBATN BO3HUKHOBEHUIO CBSI3H MEXKIY

ABJICHUAMH, U3 OTHX 00CTOATENLCTB BBIICIIATE OIPEACIIAIONINC, CIIOCOOHBIE OBITH HpH‘IHHOﬁ JaHHOIo
SABJICHHS, BBIABJIATH IPUYUHBI U CIICACTBUSA SIBJIGHI/II\/'I;

30.  cTpouTh paccyxJeHue OT OOIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSIM U OT YaCTHBIX
SIBIICHUN K OOIIIUM 3aKOHOMEPHOCTSIM;

31.  cTpouTh paccyXkJeHHE Ha OCHOBE CPaBHEHHUS MPEIMETOB W SBJICHUMN, BBIIEISS MPU ITOM
o01111e IpU3HAKY;

32. W3JIaraTh MOJYYCHHYIO HHGOPMAIINIO, MHTEPIPETUPYS €€ B KOHTEKCTE PEIIacMoi 3a1a4u;

33. caMOCTOATENbHO yKa3biBaTh HAa MH(OpPMAIHIO, HYXKIAIOIIYIOCS B MPOBEpPKE, MpeiaraTh 1
MPUMEHSATH CITOCO0 MPOBEPKHU JOCTOBEPHOCTH MH(POPMAIIHH;

34.  BepOanM30BaTh SMOIMOHAIBHOE BIIEYATIICHUE, OKA3aHHOE Ha HET'O UCTOYHUKOM;

35.  OODBACHATH SBIEHUS, IPOLECCHI, CBSI3U U OTHOILIEHUS, BBISBISIEMbIEC B X0/ MO3HABATEIbHON

U HCCIIEZOBATENILCKOM AEATENbHOCTH (IIPUBOAUTH OOBACHEHHE C U3MEHEHHEM (POpMBbI NpPEICTaBICHHUS;
OOBSCHSATH, IETATU3UPYS WK 0000111ast; OOBSICHATH C 3aJaHHON TOUKH 3PCHHUS);

36. BbIABJIATE U HA3bIBATH NPUYHUHBI COGBITI/IH, SABJICHHA, B TOM YHCJIC BO3MOZKHBIC /HaH60nee
BEPOSITHBIC TMPHYUHBI, BO3MOXKHBIC MOCICICTBUS 3aJlaHHOW TPUYHMHBI, CAMOCTOSITEIFHO OCYIIECTBIISS
HpH‘-IHHHO-CJIGI[CTBGHHBIfI aHaJInu3,

37.  nenath BBIBOJ HAa OCHOBE KPHUTHYECKOTO aHAIM3a pa3HBIX TOYEK 3PEHHS, MOATBEP)KIAThH
BBIBOJ{ COGCTBGHHOﬁ apI‘yMeHTaI.[HefI NI CaMOCTOATCIIbHO IMOJTYYCHHBIMUA JAHHBIMHU.

38. YmeHue co3nmaBaTh, IPUMEHSTh U MPEOOPA30BBIBATH 3HAKH W CHMBOJIBI, MOJICIIA M CXEMBI IS
peleHns yueOHbIX U M03HaBaTeIbHbBIX 337au. O0yJaromuicss CMOXKeT:

39.  00o3HauaTh CHMBOJIOM W 3HAKOM MIPEIMET U/UIIU SIBJIICHUE,

40. ONpCACIIATh JIOTUUCCKHUEC CBA3U MCKIY NMPCAMETAMU I/I/I/IJ'II/I SABJICHUAMU, 0603Haanb JaHHBbIC
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;



41.  co3maBaTh aOCTPaKTHBINA MM peasIbHBIA 00pa3 MpeaMeTa U/uiu sBICHUS;

42.  CTpOUTH MOJIEJIb/CXEeMY Ha OCHOBE YCJIIOBHH 3a7ja4M H/WJIH CIIOC00a €€ PEIICHUS;

43.  co3maBarh BepOalibHBIC, BEUICCTBCHHBIE W HH(POPMAIIMOHHBIE MOJEIU C BBIICICHUEM
CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTa ISl OMpeiesieHus: crnocoda peuieHus 3aladyl B COOTBETCTBUU C
CUTYyalHE;

44.  mpeoOpazoBbIBaTh MOJIEIH C IENbIO BBISBICHHS OOIIMX 3aKOHOB, OMPEENAIOMINUX JaHHYIO
PEeIMETHYIO0 00JIaCTh;

45.  TepeBOJUTH CIOXKHYIO IO COCTaBy (MHOTOACTIEKTHYIO) HHGOPMAIIHIO U3 TpadUuecKOro UiIu
(dopManT30BaHHOTO (CUMBOJIBHOTO) MIPE/ICTABICHHS B TEKCTOBOE, 1 HA000POT;

46. CTPOUTH CXEMY, aJrOPUTM JACHCTBHS, WCHOPABIATH WA BOCCTAHABIMBATH HEWU3BECTHBIN
paHee aJropuTM Ha OCHOBE UMEIOIIET0Cs 3HaHHsI 00 00BEKTe, K KOTOPOMY IPUMEHSIETCS aJITOPUTM;

47. CTPOMUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT TPOTUBHOIO;

48.  aHanm3upoBaTh/pedIeKCHpPOBATh OMBIT Pa3pabOTKM W peanu3ali y4eOHOro MpOeKTa,

MCCIIEOBaHMS (TEOPETUUYECKOTO, SMITMPUUECKOT0) Ha OCHOBE MPEIJIOKEHHOW MPOOJIEMHOW CHUTYaIlWH,
MOCTABJICHHOW IENTU W/WJIH 3aJJaHHBIX KPUTEPHEB OLICHKH MPOAYKTa/pe3yibTaTa.
49. CwmpicnoBoe ureHrne. OOyJaroIIHIiCs CMOXKET:

50. HAaXOJUTh B TeKcTe TpeOyemyro wuHpoOpManuio (B COOTBETCTBUM C IEISIMH CBOCH
JIESATEeITLHOCTH),

51. OpPUEHTHPOBATHCSI B COJACPXKAHUM TEKCTa, TMOHMMATh LIEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

52. YCTaHABIIMBATh B3aMMOCBS3b OMMMCAHHBIX B TEKCTE COOBITHIA, SIBIICHUH, MPOLIECCOB;

53. PE3IOMUPOBATH IIABHYIO HCIO TEKCTA;

54. peoOpa3oBhIBATh TEKCT, «IIEPEBOMAS» €ro B IPYI'YI0 MOJAAIbHOCTh, WHTEPIPETHPOBATH

TEKCT (XYIOKECTBEHHBI M HEXYIO0)KECTBCHHBIM — y4eOHBIN, HayYHO-TIOMYJSPHBIN, WH()OPMAIIMOHHBIMH,
TekcT non-fiction);

55. KPUTHYECKH OIIEHUBATh COJIEPIKaHKE B (OPMY TEKCTa.

56. @opMHUpOBaHHE U PA3BUTHUE HKOJIOTMYECKOTO MBILUICHUS, YMEHHE IMPUMEHSTh €ro B
MO3HABATEIbHOW, KOMMYHHUKATUBHOW, COITMAJIBLHOM TIPaKTUKE U MPOPECCHOHAIBHOW OpHEHTAIUU.
OOyJarommiicss CMOXKeT:

57. ONpeAeNATh CBO€ OTHOILIICHHUE K MPUPOIHOM CPEE;

58.  aHamM3WMpOBaTh BIMSHUE ODKOJOTMYECKHX (DAaKTOpOB Ha cpely OOHMTaHUS IKHUBBIX
OpraHU3MOB;

59. IIPOBOJUTH IPUYMHHBINA U BEPOSTHOCTHBIM aHAIIN3 DKOJIOTUYECKUX CUTYaLUH;

60. MPOTHO3UPOBATH U3MEHECHHS CUTYAIlUU TIPU CMEHE JEHCTBHs OJHOTO (haKTopa Ha JACHCTBHE
apyroro (hakropa;

61.  pacmpocTpaHSATh SKOJOTWYECKHE 3HAHUS U y4acTBOBATh B MPAKTUYECKUX JAEJIax MO 3allUTe
OKpYKarollEeH Cpebl;

62.  BbIpaXkaTb CBOE OTHOIIEHHE K NPHUPOAE YEpe3 PUCYHKH, COUMHEHHUS, MOJEIIH, ITPOCKTHHIE
paboThI.

10. Pa3BuTHE MOTHBALUK K OBJIAJCHUIO KYJIbTYpOH aKTUBHOI'O MCIIOJIB30BaHUS CJIOBAPEN U JPYTUX
MOMCKOBBIX cucTeM. OOy4Jaromuicss CMOXKET:

63.  ompenensaTh HEOOXOAMMBIE KITFOUEBbIE MTOMCKOBBIE CJIOBA U 3aMPOCHI;

64.  OCyLIECTBJIATH B3aUMOJEHCTBUE C 3JIEKTPOHHBIMH IIOMCKOBBIMH CUCTEMAMHU, CJIOBAPSMU;

65.  ¢GopMupoBaTH MHOXXECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX UCTOYHHUKOB Ui O0BEKTUBU3ALINN
pE3yJIbTaTOB IOUCKA;

66. COOTHOCHUTbD MOJYYEHHBIE PE3YJIbTAThI TOMCKA CO CBOEH AEATEIbHOCTBIO.

KommyHnukatusublie YY /]

1. YMeHue opraHu3oBbIBaTh Y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO JAESTENBbHOCTb C

y4UTeNeM M CBEPCTHHKAaMHU; paboTaTh WHAMBUAYAJILHO M B TPYIIE: HAXOOUTh OOIIee pelIeHHue |
paspemiate KOH(JIMKTBI Ha OCHOBE COIVIACOBAHMS NO3MLMH M YydeTa HHTEPEcoB; (OpPMYJINpOBaTh,
apryMEHTHPOBATh M OTCTauBaTh cBoe MHEHHE. OOyUaIOMiCs CMOXKET:

1. onpenensaTs BO3MOXHBIE POJIU B COBMECTHON AEATENBHOCTH;



2. Urpath ONpeEICHHYIO POJIb B COBMECTHOM JAESITEIbHOCTH;

3. IpUHMMATH MMO3UIUIO cOOeCeqHIKA, TOHUMAas MTO3UIUIO APYroro, pa3inyarh B €ro peun: MHEHUE
(TOUKy 3peHus), TOKA3aTeNbCTBO (ApPTyMEHTHI), (DaKThl; TUTIOTE3bI, AKCHOMBI, TCOPHH;

4. ompenensaTh CBOM JCUCTBUS M JEHCTBHUsSI TapTHEpa, KOTOPHIE CIOCOOCTBOBAIM WU
MPENsTCTBOBAIN MPOJIYKTUBHOM KOMMYHUKAIUU;

5. CTpPOUTH MO3UTHUBHBIE OTHOILIEHHUS B IIpoLecce Y4eOHOM U MO3HABATEIbHOMN 1€ATEIbHOCTH;

6. KOPPEKTHO U apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pEHHS, B JIUCKYCCUM YMETb
BBIIBUTaTh KOHTPapryMEHTHI, mnepedpa3upoBaTh CBOIO MBICIH (BJaJeHHE MEXaHU3MOM SKBHBAJIEHTHBIX
3aMeH);

7. KpUTHUYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHUIO, C JIOCTOMHCTBOM IPU3HABATh OMINOOYHOCTH
CBOEro MHEHHUsI (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

8. mpeayaraTh allbTEPHATUBHOE pelIeHNe B KOH(DIUKTHOM cUTyaluy;

9. BBLIETATH OOIIYIO TOUKY 3pEHUS B IUCKYCCUMU;

10.  moroBapuBaThCs O MpaBUJIAX U BOIPOCaX JIsl OOCYXACHHSI B COOTBETCTBUH C MOCTaBICHHON
nepes rpynion 3aiaden;

11.  opraHm3oBBIBaTH ydyeOHOE B3aWMOJICHCTBHE B rpymme (OmpenensTh oOmue e,
pacnpenensaTh poJid, JOrOBapUBaThCS IPYT C APYTOM U T. 1.);

12. ycTpaHiTh B paMKax Juajora paspbiBBl B  KOMMYHHUKAIlMH, OOYCIOBJICHHbBIE
HEMTOHUMAaHUEM/HETIPUATHEM CO CTOPOHBI COOECeTHIKA 3a7a9, ()OPMBI UITH COACPKAHUS THUAIOra.

13. YMeHue OCO3HaHHO MCIOJIb30BaTh PEYEBbIE CPEACTBA B COOTBETCTBUM C 3aJaudei

KOMMYHHKAITUH JJIs1 BRIPXKEHUS CBOMX YYBCTB, MBICJICH U MOTPEOHOCTEH IS MIIAHUPOBAHUS U PETYISALINUN
CBOCH JESATENbHOCTH; BIJIAJICHUE YCTHOW M NMHUCHbMEHHOW pPEYbI0, MOHOJOTMYECKONW KOHTEKCTHOH PEYbIO.
OOyJaromuiicss CMOXKeT:

14.  ompenensaTh 3a7jauy KOMMYHUKALIUK U B COOTBETCTBHH C HEMl OTOMPATh PEUEBbIE CPENICTBA;

15. orOuparh M HCIOJB30BaTh pPEUYEBBIC CPEJCTBA B IMPOIECCE KOMMYHHKAIMU C APYTUMHU
JOJIbMH (JTUAJIOT B TIape, B MaJIOH TPyMIE U T. 11.);

16. NpPEACTaBIATh B YCTHOM WJIM MUCBMEHHOW (opMe pa3BepHYTHId IJIaH COOCTBEHHOM
NeSITeIbHOCTH;

17.  coOmromath HOPMBI MyOJIUYHON PEYH, PErJIaMEHT B MOHOJIOTE M JTUCKYCCUHM B COOTBETCTBUU
C KOMMYHUKATUBHOM 3a/1a4yeii;

18.  BBICKa3bIBaTh M OOOCHOBBLIBATh MHEHHE (CYXKICHHE) U 3amlpallnBaTh MHEHHE MMapTHEpa B
pamKax Juanora;

19.  npuHHUMATH pelIeHUE B XOJI¢ AUATIOTA M COTJIACOBBIBATH €r0 C COOECETHUKOM;

20.  co3maBaTh NMHUCHMEHHBIE «KJIMIIMPOBAHHBIE» W OPUTHHAIBHBIE TEKCTHI C HMCIIOIb30BAaHHEM
HEOOXOIUMBIX PEUYEBBIX CPEJICTB;

21.  wcmonb3oBaTh BepOajdbHBIE CpPEeACTBA (CPEACTBA JIOTHYECKOW CBS3M) JJIS BBIJCICHHS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

22.  UCHOJb30BaTh HeBepOasbHbIE CpeacTBa Wi HarJsAHbIe MaTepUabl,
MOITOTOBJICHHBIE/0TOOpAaHHBIC TIOJT PYKOBOJICTBOM YUHUTEIIS;

23.  penaTh OLEHOYHBIM BBIBOJ O JOCTM)KEHHUM LEIH KOMMYHHUKAIIMM HEMOCPEACTBEHHO IOCIe
3aBepIICHUS] KOMMYHUKATUBHOTO KOHTaKTa M 00OOCHOBBIBATH €TO.

24.  @®opmHupoBaHUE U PA3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIOJIb30BaHUS MH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHonoruii (nanee — UKT). OOyuaromuiicss CMOXeT:

25.  1eNeHaNpaBlIeHHO MCKaTh U UCMOJIb30BaTh MH(POPMALIMOHHBIE PECYPChI, HEOOXOAUMBIE IS
peleHus yueOHbIX U MPAKTUIECKHUX 3a/1a4 ¢ moMoIbio cpenacts UKT;

26.  BbIOMpaTh, CTPOUTH U UCMOIH30BATh aJACKBATHYIO HH(OPMALMOHHYIO MOJEIb JIJIs IIepelaun
CBOMX MBICICH CpPEICTBAMU €CTECTBEHHBIX M ()OPMAaJIbHBIX SI3BIKOB B COOTBETCTBHHM C YCJIOBUSMU
KOMMYHHKAIIH;

27. BBIICTIATh HMH(OPMAIIMOHHBIA acCHeKT 3a7add, ONEpUpPOBATh JaHHBIMHU, HCIIOIH30BAThH
MOJIEIIb PEIICHUS 3a]1a4H;
28. UCIIONIb30BAaTh KOMITBIOTEPHBIC TEXHOJOTMHM (BKJIIOYAs BBIOOp aJCKBAaTHBIX 3ajade

MHCTPYMEHTAJIBHBIX MPOTrpaMMHO-aNMNapaTHRIX CPEACTB U CEPBUCOB) AJIS peuIeHHs WH()OPMALMOHHBIX U



KOMMYHHUKAIIMOHHBIX y4YeOHBIX 3a/Ja4y, B TOM WYHCIIE: BBIYHMCICHHE, HAMUCAHHWE IHCEM, COYMHEHUH,
JIOKJIa10B, pedepaToB, CO3JaHNE MPE3CHTANH U JIp.;

29.  ucnonb30BaTh UHPOPMALUIO C YIETOM ITHYECKUX U MPABOBBIX HOPM;

30.  co3maBaTh MH(OPMAIMOHHBIE PECYPCHI PA3HOTO THIIA M JUIA PA3HBIX ayIUTOpUi, cOOmM0aaTh
UH(POPMALIMOHHYIO TUTHEHY U MpaBUia HHPOPMALIMOHHOM O€30MaCHOCTH.

IIpeameTHblie pe3yabTaThl

Hartypaabnblie uncaa. /I[podu. PannonaabHbie yncia

BbINyCKHUK HAYYHUTCSH:

— MPAaBWIBHO YIOTPEOISITh TEPMUHBI, CBSI3aHHBIC C PA3UYHBIMU BHUJAMHU YHCEN U CIIOCO0aAMH UX
3aIlCH;

— MIOHUMATh OCOOCHHOCTH JIECTUIHON CHCTEMbI CUUCIICHHUS,

— ONEepPUPOBAThH MOHATHUSAMH, CB3aHHBIMU C JIEIMMOCTHIO HATYPaJIbHBIX YHCET;

— BBIPAXKAaTh YUCJIA B SKBUBAICHTHBIX (DOpMax, BRIOMpast HAanOoJee MOIXOSIIYIO B 3aBUCUIMOCTH OT
KOHKPETHOW CUTYaIINU;

— CPaBHUBATH U YHOPAIOYUBATH PallMOHAIbHBIC YHUCIIA;

— BBIMOJIHATH apU(MeTHYEeCKUue ONepaluyd C palHOHAIbHBIMU UHCIAMM, COYETas YCTHBIE H
MUCbMEHHbBIE TPUEMBI BBIUYMCICHUHN, TPUMEHEHUE KAJIbKYISATOPA;

— HMCTIONB30BATh MOHATHS U YMEHHUS, CBA3aHHbBIE C MPOMOPLHOHAIBHOCTHIO BEJIMYMH, MTPOLIEHTAMH,
B XOJI€ pPEIICHHUs] MaTeMaTUYeCKHX 3a7ady M 3aJlad M3 CMEXHBIX MPEIMETOB, BBIIOIHATH HECIOKHbBIC
MPAKTUYECKUE PACUETHI.

Boinycknuk nonyyum 603M0MHCHOCHb HAYYUMBCA:

— NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCTNEMAMU CYUCTEHUS ¢ OCHOBAHUAMU, omaudnbimu om 10;

— yenyoums u pazeums NPpeoCmasieHus 0 HAMmypaibHbIX YUCIAX U CEOUCMBAX OENUMOCTNU,

— HAYYUMbCA UCNONIb308AMb NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCIEHUS, NPUOOpecmU NPUBLIUK)
KOHMPOAUPOBAMb BbIUUCTIEHUS, 8blOUPAsL NOOXOOAWULL OISl CUMYAYUU CHOCOD.

JlelicTBUTEILHBIE UM CJIA

BorinycKHUK HAy4YUTCH:

— UCTOJIb30BaTh HAYaJIbHbIE MPEACTABICHUS O MHOXKECTBE JCMCTBUTEIbHBIX YHCET;

— OMEepUpPOBAThH MOHSATUEM KBAJPATHOTO KOPHS, IPUMEHSThH €0 B BBIYUCICHUSX.

Boinycknuk nonyuum 603MoxcHOCHb:

— pazeums npeocmasgienue 0 Yucie U YUCI08blX CUCTNEMAX OM HAMYPAIbHbIX 00 OeliCNEUmMeNbHbIX
yuces; 0 poau 8blYUCTIeHUl 8 NPAKMUKe,

— pazéums u yenyoums 3HaHUs 0 OeCAMUYHOU 3aNUCU OeliCTN8UMENbHbIX Yucel (nepuoouieckue u
Henepuoouueckue opoou,).

HN3mepenus, npudInKeHnsi, OLEHKHU

BbinycKHUK HAy4YuTCH:

— UCHONB30BaTh B XOJ€ pEIIeHUsS 33aJad JJIEMEHTapHbIE MPEICTaBICHUS, CBS3aHHBIE C
npUOIKEHHBIMY 3HAYEHUSIMU BEJIMYMH. — OKPYTJISATH IENbIE YMCIIA U ACCITUYHBIC JPOOH.

Boinycknuk nonyuum 603M03#CHOCHb HAYYUMBCA:

— NOHAMb, YMO YUCI08ble OAHHblE, KOMOpble UCNONb3VIOMCA OJisl XAPAKMePUCMUKy 00beKmos
OKpYHCAOUie2co Mupa, A6IAIOMCA NPEUMyueCmeenHo NPUOIUNCEHHBIMU, YMO NO 3aNUCU NPUOTUNCEHHBIX
3HAYEHUU, CO0epHCaAUUXCA 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MOICHO CYOUMb O HOSPEUHOCmU
NPUOUNCEHUSL,

— MNOHAMb, YMO NOSPEUWHOCIb Pe3YIbmama BblYUCTIeHULl O0NNHCHA Oblmb cousmMepuma ¢
NO2PEUIHOCIBIO UCXOOHBIX OAHHBIX.

Auaredpanyeckue BbIpasKeHHUs

BbINyCKHUK HAYYHUTCSH:

— OMEepUPOBATH MOHATUSIMHU «TOXKIECTBO», «TOXKICCTBEHHOE MPEoOpa3OBaHMEy, pellaTh 3ajadd,
cojepxarire OyKBEeHHBIC TaHHBIC; paboTaTh ¢ hopmMyaMu;

— BBITIOJIHATH MPe0oOpa3oBaHUs BBIPAKEHUHN, COMEPIKAIIUX CTEMEHH C LEIBIMU IMOKA3aTelsIMU |
KBaJIpaTHbIE KOPHU;



— BBINOJIHATH TOXKIECTBEHHBIC MPEOOpa30BaHUs pAllMOHAIBHBIX BBIPAKEHUI Ha OCHOBE MPaBUII
NeMCTBUI HaJl MHOTOYJIEHAMU U alnredpanyecKuMu JpoosMu;
— BBIIOJIHATH Pa3JI0KECHUE MHOTOWICHOB Ha MHOXKHUTEIIH.

BuinyckHuk noayuum 603M0MCHOCHIb HAYUUMBCA:

— BBINOJHAMb MHO20ULA208bLE NPEOOPAZ0BAHUL PAYUOHATLHBIX BbIPANCEHUL, NPUMEHSASA WUPOKULL
Habop cnocobos u npuémos;

— NPUMEHSIMb MONCOECMBEHHble NPe0dPA306aAHUs O PEWeHUs. 3d0ay U3 PA3TUYHBIX PA30el08
Kypca (Hanpumep, 01 HAX0HCOEHUsL HAUOOIbULE20/HAUMEHBLUUE20 3HAYEHUSL BLIPANCEHUS).

YpaBHeHust

BbINnyCKHUK HAYYHMTCS:

— pemiath OCHOBHBIC BHJBI pAIlMOHAIBHBIX YPABHEHUH C OJHOM IMEPEeMEHHOW, CHCTEMBI ABYX
YpaBHEHHUI C IBYMs IEPEMECHHBIMU;

— TIOHUMATh YpaBHEHHE KaK Ba)KHEHIIYI0 MAaTEMaTHUYECKYIO MOJENb JUIsl ONMUCAHUS U U3YyUCHHS
pa3HOO0Pa3HBIX pPEANbHBIX CUTYAILIUH, PEeIIaTh TEKCTOBBIC 3a/1a4H alTreOpandyecKuM METOJI0M;

— TPUMEHSATh TpadUYecKue NPEACTABICHUS I WCCICIOBAaHHS YpPaBHEHHWH, WCCIICAOBAHUS H
pelleHus] CUCTEM YPAaBHEHHI C ABYMS IEPEMEHHBIMHU.

BoinyckHuk noayuum 603mMo0MCHOCHb HAYUUMBCA:

— 061a0emb CHeYUuaIbHbIMU NPUEMAMU pDeuleHUs YPAGHEeHULl U CUcmem YPAaeHeHUll, YBepeHHO
NPUMEHAMb annapam ypasHeHuil O/ peueHuUss pPa3HOOOPA3HbIX 3a0ay U3 MAMeMAamuKu, CMeNHCHbIX
npeomemos, npaKmuKu,

— npumeHsmb epaguueckue npedcmagieHus Oisi UCCLE008AHUSL YPAGHEHUN, CUCMEM YPAGHEeHU],
cooepoicawux OyKeeHHble KO3ppuyuenmul.

HepaBencrBa

BbInycKHUK HAYYHTCS:

— MOHUMATh U MIPUMEHAITh TEPMHHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIC C OTHOIIIEHUEM HEPaBEHCTBA,
CBOWCTBA YHCIIOBBIX HEPABECHCTB;

— pemaTh JHHEWHBICE HEPABEHCTBA C OJHOW TEPEMEHHOW W HMX CHCTEMBI; pellaTh KBaJIpaTHBIC
HEPABEHCTBA C OMOPO Ha rpadUUecKue MPeICTABICHUS;, — IPUMEHATH anmapar HePaBeHCTB JJISl PEIICHUs
3aj1a4d M3 pa3IMYHBIX pa3eiioB Kypca.

BoinyckHuk noayuum 603mM0MCHOCHIb HAYUUMBCA:

— pasHoOOPA3HLIM NPUEMAM OOKA3AMENbCMBA HePABEHCME, YBEPEeHHO NPUMEHSMb annapam
HepaseHcma OJi peuleHus pasHooOPA3HbLIX MAMEMamu4eckux 3a0ay U 3a0ay U3 CMeNCHbIX Npeomemos,
NPAKMuKu;

— npuMenamyb epaguueckue npedcmasienus 0isl UCCIe008AHUSL HEPABEHCME, CUCIEM HEPABEHCMS,
cooepacawux obykeennvie Koaghuyuenmol. OCHOBHBIE NOHAMUSL.

YuciioBble pyHKIUT

BbINyCKHUK HAYYHUTCSH:

— TMOHWMATh W HCIOJB30BaTh (YHKIIMOHATHHBIC TMOHSATHUS U SI3BIK (TEPMHHBI, CUMBOIUYCCKUE
0003HaYeHHUS ),

— HaXxOJUTh 3HAYeHUs PYHKINU 33JaHHON (HOpMYIIOH, TabIuIeH, TpaguKoM;

— CTpOUTHh TpadUKU 3JIEMEHTApHBIX (DYHKIMI, MCCIEIOBaTh CBOWCTBA YMCIOBBIX (DYHKIMA Ha
OCHOBE U3YYCHUS MTOBEICHUS UX TPAPHUKOB;

— TMOHUMATh (DYHKIMIO KaK Ba)KHEHIIYI0 MAaTEMaTHYECKYHO MOJEIb JUIsl OMUCAHUS MPOIECCOB H
SIBJICHUW OKPY)KAIOIIET0 MHUpa, MPUMEHSITh (PYHKIIMOHATBHBIA S3bIK JJIsi OMHCAHUS W MCCIEIOBAHUS
3aBUCUMOCTEH MEXTy (PU3HMYECKIMH BETHUYMHAMHU.

BoinyckHuk noayuum 603mM0MCHOCHIb HAYUUMBCA:

— NpPoB8OOUMb UCCAEO08AHUS, C6A3AHHbIe C U3VYEeHUeM CBOUCME (QYHKYuill, 8 MOM uucie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKOE U3YYEHHBIX QVHKYUL cmpoumv 0oaee ClONHCHble
epaghuxu (KycouHo-3a0anHble, C «BbIKOIOMBIMUY MOYKAMU U M. N.);

—  UCNONb306aMb  (DYHKYUOHAbHBIE NPeOCmAasienus U C80Ucmea QYHKYull 01a peulenus
MAMemMamuyecKux 3a0ay U3 pasiudHbix paz0enos Kypcd.



YuciioBble MOCIE10BATEIBHOCTH

BbInyCKHUK HAy4YUTCH:

— TIOHMMaTh ¥ WCHOJB30BaTh S3bIK TIOCIEIOBATEIBHOCTEH (TEPMHHBI, CHMBOJIUYECKHE
0003HaYeHHUS ),

— TPUMEHATH (HOPMYIIBI, CBSI3aHHBIE C ApUPMETHUECKONH M TeOMETPUYECKOW Mporpeccucii, u
anmnapar, copMHUpOBaHHBIA MPU U3YUYEHUU JPYTHX PA3AeioOB Kypca, K PEUIeHHIO 3a/1ay, B TOM YHCIE C
KOHTEKCTOM U3 PEabHOM KU3HU.

Boinycknuk nonyuum 603M0MCHOCHIb HAYYUMBCA:

— peulams KOMOUHUPOBAHHblEe 3a0a4l ¢ NpUMEHeHUuem QOpMYL N-20 YleHAd U CYMMbl NepEblx N
YleHO08 apughmemuyecKol U 2eoMempudeckoll npozpeccuu, NPUMeHss Npu dMoM annapam ypaeHeHUll u
HEPAGEeHCME,

— NOHUMAMb APUDMEMUUECKYI0 U 2e0MEeMPULECKYI0 Npocpeccuro Kak (QYHKYuu HamypaibHO20
apaymeHma, ceA3bl8ams aApUPGMemuyecKylo npocpeccuro ¢ JUHENUHbIM POCMOM, 2e0MempUiecKyio — ¢
9IKCNOHEHYUATbHBIM POCHOM.

OnucarejbHas CTATUCTHKA

BbInyCKHUK Hay4YuTCS

— UCTIOJIh30BaTh MPOCTEUIITNE CIIOCOOBI MTPEICTABICHUS M aHATN3a CTATUCTUICCKUX JaHHBIX.

Boinycknuk nonyyum 603M03#CHOCHb HAYYUMBCA:

— npuobpecmu NepeoOHAYANbHLIL ONbIM OpeaHU3AYUU cOOPA OAHHBLIX NPU NPOBEOEHUU ONpocd
00UleCmBeHH020 MHEeHUA, OCYUeCmelams Ux aHaiu3, npeocmasisims pe3yibmamsl Onpoca 8 6uoe
maobauyvl, OUAZPaMMbl.

Cuay4aiinbie cOOBITHSI M BEPOSITHOCTD

BbInycKHUK HAYyYHTCS

— HaXOJAUTh OTHOCUTENIbHYIO YaCTOTY M BEPOSITHOCTh CIIy4allHOTO COOBITHSI.

Boinycknuk nonyuum 603M0MCHOCHb HAYUUMbBCA:

— npuobpecmu onvlm NPOBEOeHUs CHYYAUHBIX IKCNEPUMEHMO8, 8 MOM Hucie C HOMOWDbIO
KOMNbIOMEPHO20 MOOENUPOBAHUS, UHIMEPNPEMAYUU UX Pe3YIbmamos.

KomOunaTopuka

BbInycKHUK HAYYHTCS

— pematb KOMOMHATOPHBIC 3a/1a41 Ha HaXO0XKJICHWE YMCIIa 00BEKTOB I KOMOMHAITUH.

BhInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCS

— HEeKOMOopbIM CNeyuaIbHblM NPUEMAM peuleHus KOMOUHAMOPHBIX 3a0ad.

Harusanast reomerpust

BbInyCKHUK HAy4YUTCSH:

— pacmo3HaBaTh Ha uepTekaxX, PUCYHKAX, MOJEISAX U B OKPYXKAIOIIEM MHUpPE IUIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

— BBIYUCIIATH 00BbEM IIPSIMOYTOJILHOTO TIapasuieIenue/1a.

Boinycknuk nonyuum 603mM0MCHOCHIb HAYYUMBCA:

— HAYYUMbCA 8bIYUCTAMb 00bEMbBI NPOCMPAHCMBEHHBIX 2E0MEMPUYECKUX PUSYp, COCMABNEHHBIX U3
NPAMOY20IbHbIX NAPAJLIENEeNUNe008s;

— yenyoums u paseume npeocmasieHus 0 nPOCMpAHCMBEEHHbIX 2e0MempUuieckux ueypax;

— HAYYUmMvbCsl NPUMEHSAMb NOHAMUE PA36EPMKU 0I5l BbINOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuuyeckue purypbl

BbINyCKHUK HAYYUTCSH:

-M0JIb30BAaThCS SA3BIKOM T€OMETPHH JJI OMUCAHUS PEIMETOB OKPY>KAIOIIETO MUPa U UX B3aUMHOTO
PacIONIOKEHHUS;

— pacmo3HaBaTh W H300paxkaTh Ha YEPTEXKaxXx M PHUCYHKAX TreoMeTpudeckue QGurypsl U ux
KOH(purypamnuu;

— HaxXxOJUTh 3HAYCHHS JJIUH JHUHEHHBIX 3JIEMEHTOB (UTYp W MX OTHOIICHHS, TPAAYCHYIO MeEpy
yrioB oT O[] mo 1800], mpumeHss OIpeAcsieHHsl, CBOWCTBA W MPHU3HAKU (PUTYpP M HUX DIJIEMEHTOB,
oTHOWEHHs (HUryp (paBeHCTBO, MOA0OHME, CHMMETPHUH, TIOBOPOT, AapaJUIEIbHbIN EPEeHOC);



— ONepHpoBaTh C HAYAIBHBIMU TOHSATHUSMU TPUTOHOMETPUU U BBIMONHITH AJIEMEHTAPHBIE
orepanuu HaJa (QYHKIUSIMH YIJOB;, — pellaTh 3aJadyd Ha J0Ka3aTelIbCTBO, OMHUPAsCh Ha H3ydYCHHBIC
CBOICTBa (pUTYp M OTHOIICHUH MEXTy HUMU U TIPUMEHSIS U3YYCHHBIE METObBI JI0KA3aTeIbCTB;

— pemaTh HECJIOKHBIE 3a7a4d Ha MOCTPOCHHE, MPUMEHSSI OCHOBHBIC aJTOPHTMBI MOCTPOCHUS C
MIOMOIIIBIO ITUPKYJIIS ¥ TUHEHKH;

— pemath MPOCTEUIITNE INITAHUMETPUICCKUE 3a1a9d B TIPOCTPAHCTBRE.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

— o06nademv Memooamu peuleHuss 3a0ay HA BbIYUCIEHUS U 00KA3ameibCmed: Memooom Oom
NPOMUBHO20, MemOOOM NOO000Us, MemoOoM nepedbopa 8apuaHmos u MemoooM 2eOMempuUiecKux mecm
mouex;

— npuobpecmu OnvImM NPUMEHEHUs AlleeOPaAulecKo2o U MmpUeoOHOMempuyecKko2o annapama u uoet
O0BUDICEHUSL NPU PeULEHUU 2eOMEeMPUYECKUX 3a0ay,

— 081a0emv MPAOUYUOHHOL CXeMOU peuleHus 3a0ay HA NOCMPOEHUe ¢ NOMOWbIO YUPKYIL U
JIUHEUKU. AHAAU3, NOCMPOeHUe, O0KA3AMenbCmaE0 U UCCIe008aHUe;

— HaywumuvCs pewiams 3a0ayu HA NOCMpoeHue MemoooM 2e0Mempuiecko20 Mecma mouex u
MemoooM HOO0OUA,;

— npuobpecmu onvim  UCCLEO08AHUS  CEOUCME  NIAHUMEMPUYECKUX ueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOCPAMM,;

— npuobpecmu onvim GbINOJHEHUs. NPOeKmos no memam «l eomempuueckue npeobpazosanusi Ha
nirockocmuy, «I[locmpoenue ompeskoe no gopmyner.

HN3mepeHne reoMeTpu4ecKUX BeJTUYMH

BbInyCKHUK HAy4YUTCH:

— HCIIOJIb30BaTh CBOMCTBA W3MEpPEHUsS [UIMH, IUIOMIAJICH WM YIJIOB TpU pEHICHWH 3a1ad Ha
HaXO0XJICHNE JUTHHBI OTPe3Ka, JUTHHBI OKPY>KHOCTH, JUTHHBI IyTH OKPYXKHOCTH, TPalyCHON MEpHI YIJIa;

— BBIYUCIISTH IUIOMIAAN TPEYTOIbHUKOB, IPSIMOYTOJILHUKOB, MApaJUIeIOrPaMMOB, Tpareluid, Kpyros
U CCKTOPOB;

— BBIYUCIIATH JUIMHY OKPY>KHOCTH, JUIUHY TYTH OKPYKHOCTH;

— pemiath 3aJa4d Ha JIOKA3aTeJIbCTBO C MCIOJIb30BAaHUEM (HDOPMYIT JUTUHBI OKPY)KHOCTH W JITHHBI
JYTH OKPY>KHOCTH, GOpMYII TuIoIIaaen puryp;

— pemaTth MPAKTHYECKHE 3aJadd, CBSA3aHHBIC C HAXOXKJICHUEM TE€OMETPUYCCKUX BEITHMYUH
(MCTIONB3yS MIPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPECTBA).

BBINTyCKHUK TIOJTyYUT BO3MOXKHOCTh HAYUUThCS:

— BBIYUCIATH IUIOMIAMU (UTYpP, COCTABICHHBIX U3 JABYX WU Ooliee MPSIMOYTOJIHHUKOB,
napajuIeJIorpaMMOB, TPEYTOJIBHIKOB, KPyra ¥ CEKTOpa;

— BBIYHCIATH TUIOMIAJM MHOTOYTOJILHUKOB, WCIOJB3YyS OTHOIICHUS PAaBHOBEIUKOCTH H
PaBHOCOCTABJICHHOCTH; — IPUMCHSTh aJireOpandeCcKiii 1 TPUTOHOMETPHUYCCKHI aIlapar | HJIeH JIBMKCHUS
IPH PEIICHUH 3a7]a9 Ha BRIYUCIICHUE TUTOMIAIeii MHOTOYTOJTbHIKOB.

Koopaunartsi

BbInycKHUK HAYYHTCS:

— BBIYUCIIATH JUIMHY OTpe3Ka M0 KOOpJIWHATAM €ro KOHIIOB; BBIYHCIIATH KOOPIMHATHI CEPEIMHBI
OTpe3Ka;

— WCIIOJIh30BaTh KOOPAWHATHBIA METOT JJII U3YYCHHUS CBOMCTB MPSMBIX U OKPY>KHOCTCH.

BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYUYHThCS

— 0811a0emb KOOPOUHAMHBIM MEMOOOM PeuleHUs 3a0ay Ha BbIYUCTEHUS U OOKA3AMENbCMBA,

— npuobpecmu OnvIM UCNOIL30BAHUS KOMNLIOMEPHBIX NPOSPAMM Ol AHANU3A YACHMHBIX CyYdes
B3AUMHO20 PACNONONCEHUSL OKPYIHCHOCEU U NPSIMBLX,

— npuobpecmu onvim GbINOJIHEHUS. NPOeKmMos8 Ha memy «lIpumenenue KOOPOUHAMHO20 Memooa npu
peutenuy 3a0ay Ha bIYUCTEHUS U OOKA3AMENbCMEAN.

BekTopsl

BbINyCKHUK HAYYUTCSH:

— onepuposamv € BeKMOPAMU: HAXOOUMb CYMMY U DPA3HOCMb O08YX BeKMOPO8, 3A0AHHLIX
2eoMempuiecKu, Haxo0Uumv 6eKmMop, PAGHbLL NPOU3EEOEHUIO 3A0AHHO20 8EKMOPA HA YUCTO,



— HaxoOumv 05l 8eKMOPOB8, 3A0AHHBIX KOOPOUHAMAMU: OJIUHY 8eKMOPA, KOOPOUHAMbBL CYMMbL U
pasHocmu 08yx u 0Oonee 6eKmMopos, KOOPOUHAMbL NPOU3BEOeHUs. BeKMOPA HA HUCTO, NPUMEHSS Npu
HeobX00UMOCmu CoOYemamenbublll, nepemecmumeibHbulll U pAcnpeoerumenbHblil 3aKOHbL,

—  GLIUUCTAMb  CKANAPHOE NPOU3BEOCHUE BEKMOPOS8, HAXOO0UMb V2Ol MeXNcOy BeKmopamu,
YCMAaHagIueams nepneHOUKyIAPHOCHb NPAMbIX. BblnyCKHUK NOIYYUM 803MOHNCHOCD:

— 061a0emb 8eKMOPHLIM MEeMOOOM OJis peuleHUs 3a0ay Ha bIYUCTIEHUS U OOKA3AMENbCMBA,

— npuobpecmu Onvim BbINOJIHEHUS. NPOEKMO8 HA MeM) «NPUMEHEHUEe BeKMOPHO20 Memood npu
peutenuu 3a0ay Ha bIYUCTEHUS U OOKA3AMETbCMEA).

Conep:xkanue y4eOHOI0 npeamera

Hartypanbnsble ynciaa. Harypanbublii psg. Jlecstuunas cuctema cuucieHus. ApudmeTndeckue

JEHCTBUSI C HATYpaJIbHBIMU unciaamMu. CBOKCTBa apu(PMETHIECKUX TCHCTBHH.
CreneHs ¢ HATypaJIbHBIM MTOKa3aTEIEM.

UucnoBble BBIpaXEHUs, 3HAUYCHUE YHUCIOBOTO BbIpakeHUA. [lopsAmok HEeMCTBUI B YHUCIOBBIX
BBIPQXCHHSX, UCTIOJL30BaHNE CKOOOK. Perienne TeKCTOBBIX 3a1a4 apu(PMETUUECKUMHU CIIOCOOAMHU.

Hemutenn u kpartHeie. CBOICTBA W MNpHU3HAKK JeIUMOCTH. [IpocThle M cocTaBHBIE YHCIIA.
PaznokeHne HaTypallbHOTO YKCiIa Ha TPOCThie MHOKUTENH. Jlenenue ¢ octatkoM. CokparieHue Apooei.

Apo6u. OGbikHOBeHHBIE Ap0oOu. OCHOBHOE CBOMCTBO aApoOu. CpaBHEHHE OOBIKHOBEHHBIX JPOOCH.
ApudmeTndeckne TEHCTBUS ¢ OOBIKHOBEHHBIMU IpOo0sSMHU. Haxok/IeHue 4acTu OT MEJIOro | IEeJIOT0 10 ero
YacTH.

Hecsatuunble  apobu. CpaBHEHHE JECATHYHBIX JpoOeil. Apudmernueckue AEHCTBUS C
JNECATUYHBIMU Jpo0simu. IlpencraBieHue aecATUYHON napoOW B BHUAEC OOBIKHOBEHHON ApoOM W
OOBIKHOBEHHOM B BUJIE IECATUIHOM.

[IponieHThI; Hax0X/I€HHE MPOLIEHTOB OT BEJIMYMHBI M BEJIIMYMHBI MO €€ mpoueHTaM. OTHOIICHHUE;
BBIpQXCHHE OTHOLIEHUS B IpoleHTax. Ilpomopius; ocHoBHOe cBoiictBo nponopuuu. Cpennee
apudMeTHIECKoe.

Pemenune TekcTOBBIX 3a/1a4 apu(METHUECKUMH CITIOCOOaMHU.

Panuonanbubie unciaa. [lonoxnuTenpHble U OTPULIATENBHBIE YHCIA, MOLYJb YUCIa. MHOXECTBO
HENbIX 4rcell. MHOXECTBO pallMOHANbHBIX unceld. CpaBHEHHE pallMOHANBHBIX YHCeN. ApHpMETHUECKUE
JNEUCTBUsI C panuoHaIbHBIMH unciaamMu. CpoiicTBa apudmeTndeckux aercTBuil. CTENeHb ¢ IEIbIM
MOKa3aTeJIeM.

HeiictBuTenbHbIe uncaa. KBanpatHsiii kopeHb U3 unciia. Kopens Tpetbeit crenenu. [Tonstue
00 uppanmoHaIbHOM YHCIe. JleCATUYHbBIE MPUOIKEHUS HPPAIIHOHATBHBIX YUCEIL.

MHOX€eCTBO JNEUCTBUTENbHBIX YHCEN; MPEJCTaBICHUE ICHCTBUTENBHBIX 4YHCEN OECKOHEYHBIMU
JIECATUYHBIME Ipo0siMu. CpaBHEHHE JEHCTBUTEILHBIX YHCET.

Koopaunatnas npsimas.M300pakeHne yncen TOUKaMu KOOPAUHATHOM MPSMOH.

UucoBble TPOMEKYTKH.

N3mepenus, npudan:KeHus, oeHKH. Pa3Mepsl 00beKTOB OKpPYKAIOIIEro Mupa (0T AJIeMEHTapHBIX
yacTull 10 BceneHHOi), JUIMTEIbHOCTh IMPOLECCOB B OKPY)KAIOIIEM MHUpE. BpleneHne MHOXHUTENS —
CTENEHNU JECATHU B 3alIMCH YHCIIA.

[TpubnmxEHHOE 3HAYCHNUE BEITMYUHBI, TOYHOCTH MPpUOIKeHus. OKpyTIeHUE HATYPaIbHBIX YUCET U
JEecATUYHBIX apoOei. [Tpukuaka u oreHka pe3ynbTaTOB BEIYUCIECHUN. 3aUCh YHCIIa B CTAHJAPTHOM BHJIC.

Auaredpanyeckue BbIpa:keHus. bBykBeHHbIE BbIpakeHUs (BBIPAXKECHUS C IEpeMEeHHBIMN). YncioBoe
3HaueHne OyKBEHHOTO BbIpaxkeHMs. JlomycTumble 3HaYeHHUs TepeMeHHBIX. lloacTaHoBKa BhIpaskeHUMN
BMECTO TiepeMeHHbIX. [IpeoOpazoBaHue OyKBEHHBIX BBIPRKCHHI HA OCHOBE CBOWCTB apH(pMETHUYCCKHX
nercTBuii. PaBeHCTBO OyKBEHHBIX BhIpakeHUU. ToxaecTBo. CTeNeHbh ¢ HATypaldbHBIM IMOKa3aTeleM U e
cBoicTBa. OHOWIECHBI 1 MHOTOWJICHBI.

[IpuBenenus moaoOHBIX ciaraeMbix. CreneHb MHorowieHa. ClojkeHue, BBIYMTAHHE, YMHOXKEHHE
MHOTOWIeHOB. DOpMyJIbl COKpPAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbl M KBaapar pasHoctu. Dopmyna
pa3HocTu KkBaaparoB. [IpeobpazoBanue 1e710r0 BhIpaKEHUS B MHOTOUIEeH. Pa3noxeHne MHOTOUYICHOB Ha
MHOXXUTENU. MHorouneHsl ¢ onHOM mnepeMeHHoW. KopeHb MmHorouneHna. KBajgpaTHbll TpéxuiieH;
pa3oKEeHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.



AnreOpanueckass 1poOb. OCHOBHOE CBOWCTBO anrebpamdeckoii npobu. CokpaimieHue apoOeii.
CnosxeHue, BbBIUNTAaHUE, YMHOKEHUE, JAelieHue anredpandeckux npodeil. CTeneHs ¢ 1esIbIM MoKa3aTelleM U
€€ CBOMCTBA.

PanmonanbsHble BeIpaskeHUs U UX IpeodpazoBanus. JlokazarenbcTBo TokaecTB. KBaapaTHbie
KopHU. CBOHCTBa apr(PMETUUECKUX KBAIPATHBIX KOPHEH U MX

MIPUMEHEHHE K TPE0OPa30BAHUIO YUCIOBBIX BBIPAXKEHHUI U BHIYUCICHUSIM.

YpaBHenusi. YpaBHeHue c¢ oaHod nepemeHHoW. KopeHb ypaBHeHus. CBONMCTBAa YHCIOBBIX
paBeHCTB. PaBHOCHJIBHOCTH ypaBHEHHIA.

Jluneiinoe ypaBHenue. KBaapaTHoe ypaBHeHHe: (QopMmylia KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHU, CBOIAIIMXCS K JUHEWHBIM U KBaapaTHbIM. [Ipumepsl permieHus
ypaBHEHHI TpeThei 1 4eTBEPTOM cTeneneil. Penienne 1poOHO-pallMOHANBHBIX YPaBHEHUI.

VYpaBHeHHE ¢ JIByMsl NEepeMEHHbIMU. JIMHElHHOE ypaBHEHHE C JBYMs NEPEMEHHBIMH, MPHUMEPHI
pEelleHUs] ypaBHEHUH B LIEJIbIX YHCIIAX.

CucreMa ypaBHEHUH C IByMsl IEPEMEHHBIMU. PaBHOCHIIBHOCTh cUcTeM. CUCTEMBI ABYX JTMHEHMHBIX
YPaBHEHUH € JIByMsl IEPEMEHHBIMH; PELIEHUE IOJCTAaHOBKOW M cllokeHHeM. IIpumMepsl pemienust cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aa4 aNreOpandeckuM CriocoOOM.

JlekapToBbl KOOpAMHATBl Ha IJIOCKOCTU. ['paduueckas uHTeprnpeTalysi YpaBHEHHUS C JABYMS
nepeMeHHbIMH. ['paduk TUHEHHOro ypaBHEHMS C JBYMsI NIEPEMEHHBIMH; YTII0BOH KOA((UIIMEHT TPsSMOIL;
YCJIIOBHE TApaICIbHOCTH TPAMBIX. [paduku NpoCTEHINUX HEIMHEHHBIX ypaBHEHUW: mapadoia,
runep0oa, OKpy>XKHOCTb. I'paduueckast HHTEPIIPETAIUs CUCTEM YPaBHEHUH C IByMs IEPEMEHHBIMHU.

HepagencrBa. YncioBbie HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ onHONM mepeMeHHON. PaBHOCWIIBHOCTBH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C
oaHoil nepemeHHoi. KBanparusie HepaBeHCTBa. CHUCTEMBI HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIUH. [Ipumepst 3aBUCUMOCTEH; npsmas PONOPLIMOHAIBHOCTD; obpaTHas
MPONOPLIUOHAIBHOCTb. 3aI[aH141673aBI/ICI/I oiTeﬁ dbopMynamMu; BbIYHCIEHUS 1O (opmynaM. 3aBUCHMOCTH
MexIy BenndruHaMu. [IpuMepsl rpaguKoB 3aBUCUMOCTEH, OTPaXKaIOIIKUX peaibHbIE MPOLIECCHI.

Yucaosble pyHkuuu. [lonstue GyHkmum, 06JacTh MPUMEHEHHUS U 00JacTh 3HAYCHHS (DYHKITHH.
Crioco6b1 3amanus ¢yHkiuu. ['papux ¢ynkumuu. CBoiicTBa (QyHKIMHM, HX OTpaXeHHE Ha Tpaduke.
OYHKINY, OMHUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MNPOMOPIHOHATIbHBIE 3aBUCHUMOCTH, UX TpaQuKu U
cBoiicTBa. Jlunelinas ¢ynkuus, e€ rpaduk u cpoiictBa. KBagpatuunas ¢yHkuus, e€ rpaduk U CBONCTBA.
CreneHnbie PYHKITMU C HATYPAIBHBIMH ITOKa3aTeIsIMu 2 U 3, uX rpadMKu ¥ CBOWCTBA.

YucnoBblie nNoCae10BATEIbLHOCTH.

[ToHsiTHE YNCIOBOM MTOCIEI0BATEIBHOCTH.

3amaHue nocaeI0BaTeIbHOCTH PEKYPPEHTHOM popMyItoii u popMyInoit #-ro wieHa.

Apudmerndeckass U reomeTpuueckas mporpeccuu. Dopmynabl n-TO uYjeHa apuPMETHYECKOH |
reOMETPUYECKOM MPOrpeccuii, CyMMBI NMEPBBIX #-X 4YJIeHOB. M300pakeHHe 4YICHOB apu(PMeTHUECKOr H
FeOMETPUUYECKON MPOrpeccuii ToUKaMu KOOPJIUHATHOM MIIOCKOCTU. JIMHEMHBIN U SKCIIOHEHITMAIbHBINA POCT.
C1okHbIE IPOLIEHTHI.

OnucareqbHasi cratuctuka. [IperncraBieHue NaHHBIX B BHAE TaOnWll, auarpamm, rpaduKoB.
Crnyyaiinast n”3MeHUYnBOCTh. CTaTHCTUYECKHE XapaKTEePUCTUKHM HabOpa JaHHBIX: CpeHee apudmeTnieckoe,
MearaHa, Haubosblliee ¥ HAaMMEeHbIee 3HaueHus, pa3max. [IpeacraBienre o BBIOOPOYHOM HCCIIEIOBAaHUH.

Cayuaiinble cCOOBITHSI U BepPOSITHOCTH. [loHATHE O clay4aiiHOM ONBITE U CIy4ailHOM COOBITHH.
Yacrora ciayvaitHoro coObiTus. CTAaTUCTUYECKHH TOAXOJ K TOHSATHIO BEPOSTHOCTH. BeposTHOCTH
IPOTHBOIOJIOXKHBIX COOBITHH. JlOCTOBEpHBIE M HEBO3MOXHBIE COOBITHS. PaBHOBO3MOXHOCTH COOBITHIA.
Kiaccnueckoe onpeneneHne BEpOSITHOCTH.

KomOunaropuka. Pemenrie KoMOMHATOPHBIX 3a7a4 1epedbopoM BapUaHTOB.

KomOunaropnoe npaBuiio ymHoxxeHus1. [lepecranoBku u hakropual.

Harasanas reomerpus. Harmsnnele npeacraBienus o Gpurypax Ha IIIOCKOCTH: TpsMasi, OTPE30K,
Jyd, YroJj, JoMaHasi, MHOIOYTOJIbHUK, OKPYKHOCTb, Kpyr. UeTbIpEXyTrOnbHUK, IPSIMOYTOJbHUK, KBaJpaT.
TpeyronbHUK, BUABI TPEYrodbHUKOB. IIpaBuiibHbIE MHOrOYrojabHUKU. B3anMMHOE pacrnosioXeHue ABYX



OPSAMBIX, JIBYX OKPY)XXHOCTEH, NMPSIMOM M OKpY>KHOCTH. M300paskeHHEe TeOMeTpHYecKHX (GUryp M HX
KOH(pHrypammii.

Jlnuna orpeska, nomaHou. Ilepumerp MHOroyronbHuka. Envaniel usmepenus ninuHsl. M3mepenue
JUIMHBI OTPE3Ka, IOCTPOCHUE OTPE3KA 3alaHHOM JUTHHBI.

Buns! yrnos. I'pagycHas mepa yria. M3mepeHne U nocTpoeHue yriioB ¢ IMOMOIIBIO TPAHCIIOPTHPA.
buccektpuca yrna.

[Tonatue mmomanu GUrypbl; EIUHHUIBI H3MepeHHs Iom@anu. llmomans MpsIMOYrojbHHKA,
kBajpata. PaBHoBenukue Gurypsl. Paspezanue u coctaBieHue reoMeTpu4eckux Quryp.

Harnsinaele mpeacTaBieHHss O TMPOCTPAHCTBEHHBIX (Urypax: KyO, Mapajuienenumnen, Mpu3Mma,
nupamuja, map, chepa, KoHyc, nmMHap. M3o0paxenue npocrpancTBeHHbIX Quryp. [Ipumeps! cedeHuil.
MHuororpannuku. lIpaBunbHble MHOrOrpaHHukd. IIpuMepsl pa3BEPTOK MHOIOTPAaHHUKOB, LWIMHApPA U
KOHyca. M3roToBieHre MojeNnei mpoCcTpaHCTBEHHBIX (DUTYP.

[Tonsarue 06béMa; equHHULBI 00bEMa. OOBEM NPAMOYTOJIEHOTO NapaliesIenunesa, Kyoa.

ITonarue o paseHcTBe (uryp. LleHTpanbHas, oceBas U 3epKajbHas CUMMETPHH.

N300paskeHre CUMMETPUYHBIX (UTYD.

I'eomerpuueckne urypsl. [Ipsvbie u yribl. Touka, npsmasi, IOCKOCTb. OTpe30K, Jyd. YTOII.
Buns! yrinos. BepTukanbHble U CMEXHBIE yIiibl. buccexkrpuca yria.

[TapannensHble u mnepecekaromuecss npsiMble. [lepneHaukynsapHble npsimble. Teopembl 0
NapajuIeIbHOCTH U NEPIEHIUKYISIPHOCTH NpsAMBIX. [lepnenukynap u HakiIoHHas K npsaMoil. CepeauHHbIN
NEPIEHIUKYIISAP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOIICTBa OMCCEKTPUCHI YIIIa U CEPEIMHHOTO EPIeHIUKYIApa K
OTpE3KY.

Tpeyronsauk. Bricota, Mmenuana, buccekTpuca, CpeiHss JUHUS TpeyroyibHuKa. PaBHOOEeIpeHHbIE U
PABHOCTOPOHHHME TPEYrOJbHUKH; CBOMCTBA M HPHU3HAKM PaBHOOEIPEHHOrO TpeyrojabHUKa. [IpusHaku
paBeHCTBa TpEyrojJbHUKOB. HepaBeHCTBO TpeyroibHuKa. COOTHOIIEHUS MEXIYy CTOPOHAMHU M YIJlaMu
TpeyrosbHuKa. CymMMa yrioB TpeyrojbHHUKA. BHemHue yribl TpeyronbHuka. Teopema darneca. [Togodue
TpeyronbHUKOB. [lpu3Haku momoOusi TpeyronbHukoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTAHT€HC OCTPOrO yIJia MpsIMOYTrOJIbHOIO TpeyrojbHuKa U yriioB oT 0 no 180(], mpuBeneHne K OCTpOMY
yriay. Pemienue npsiMoyroibHbIX TPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. POPMYIIBL,
CBA3BIBAIOINE CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOTO M TOTO XK€ yria. PemeHne TpeyrojbHUKOB:
TeopeMa KOCUHYCOB M TEOpEMa CUHYCOB. 3aMedaTelbHble TOUKH TPEYTOJIbHUKA.

UYetsipéxyronpuuk. [lapannenorpamm, ero cBoiicTBa u npuszHaku. [IpsMoyronpHUK, KBaApatT, poMo,
UX CBOMCTBA M NMpuU3HaKu. Tpamnenus, cCpeaHss JIMHUS TPAECLUH.

MHoroyroiasHuK. Beinykible MHOroyronbHukd. Cymma YIVIOB BBIIYKJIOIO MHOIOYTOJIBHHUKA.
[IpaBunIBHBIE MHOTOYTOJIBHUKHU.

OxpyxHocTh u Kpyr. [yra, xopma. Cekrtop, cerMeHT. lleHTpanbHBIll yros, BIMCAHHBIM Yroil;
BEJIMYMHA BIMCAaHHOTO yria. B3anMHOE pacronoKeHHe NpsIMOM M OKPYKHOCTH, JIBYX OKPYKHOCTEH.
KacarenpHast u cekymas K OKpPYKHOCTH, MX CBOMICTBa. BrucaHHbIE M OIMCAaHHBIE MHOTOYTOJIBHHUKH.
OKpy»XHOCTb, BIIUCAHHAS! B TPEYTOJIbHUK, U OKPY’KHOCTb, ONKMCAHHASI OKOJIO TPEYrojbHUKa. Brimcanueie n
OINMCAHHBIE OKPYKHOCTH ITPABUIIBHOI'O MHOTOYT OJIbHHKA.

['eomerpuueckue npeodpazoBanus. [lonstue o paBenctse ¢uryp. [loHsTHE O TBMKEHUH: OCEBast U
LIEHTpaJbHasi CAMMETPHH, NTapaJlIeNIbHbII IEPEHOC, TOBOPOT.

Pemrenne 3amay Ha BBIYMCIIEHME, JOKA3aTebCTBO M IOCTPOCHHE C MCIOJIb30BAaHUEM CBOMCTB
U3y4eHHBIX QUryp.

HN3mepenue reomerpuyeckux BeauuyMH. [[nmuHa oTpe3ka. PaccTosiHMe OT TOYKM A0 MPSMOM.
Paccrosinre Mexy napaniebHbIMUA MPSIMbIMU.

[TepumeTp MHOTOYTOJIbHUKA.

JUInHa OKPY>KHOCTH, YUCJIO T, AJIMHA TYTH OKPYKHOCTH.

I'panycHas Mepa yria, COOTBETCTBHUE MEXKIY BEIMYMHOW LIEHTPAJIBHOIO yIia W JUIMHOM AYru
OKPYKHOCTH.



[Tonarue muomanu miuockux ¢uryp. PaBHOcocTaBneHHble W paBHOBenukue ¢Gurypsl. Ilmomanp
npsMOyrosibHHKA. [lmomanu napamienorpaMma, TpeyrojapHUKa U Tpanenuu. 1lnomans MHOrOyrojgpHUKA.
[Tnomans kpyra u mwiomaas cekropa. COOTHOIIEHUE MEXTy TUIOIMIASIMH MTO00HBIX QHUTYD.

Pemienue 3a1a4 Ha BBIYMCIIEHHUE U OKA3aTEIbCTBO C UCIOIb30BAHUEM M3YYEHHBIX (OPMYIL.

Koopaunartel. VYpasBHenue mnpsamoil. Koopaunatsl cepenuHbl oTpe3ka. PopMynia pacCTOSHHUS
MEXy IBYMS TOYKAMU IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

BexkTopsbl. [lnuHa (Moayss) BekTopa. PaBeHcTBO BekTopoB. KommnHeapHbie BekTopbl. KoopanHatel
BEKTOpPAa. YMHOXCHHME BEKTOpPa Ha 4YHCIO, CyMMa BEKTOPOB, pa3JIOKEHHE BEKTOpa II0 JBYM
HEKOJJIMHEApHBIM BekTopaM. CKalsipHOE POU3BEEHUE BEKTOPOB.

TeopeTnko-MHOXKeCTBEHHbIE NOHATHA. MHOKECTBO, 3JIEMEHT MHOKECTBA.

3a/laHue MHOXKECTB MEPEUUCIEHUEM IIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHapTHBIE
0003HaueHMsI YMCIOBBIX MHOXeECTB. [IycToe MHOXKecTBO U ero o6o3HadeHue. [TonmMHOXkecTBO.
OObeanHeHUe U TIepeceyeHe MHOMKECTB.

NnmrocTpaiusa OTHOMEHU MEXAY MHOKECTBAMH C TTIOMOIIIBIO rarpaMm Diliiepa— BenHa.

JJieMeHTHI JOruku. Onpenenenne. AKCMOMBI M TeOpeMbl. [loka3zaTenbeTBo.

JlokazarenbCcTBO OT MPOTUBHOTO. Teopema, oopaTHas nanHou. [Ipumep u KOHTpIipuMeED.

[ToHsiTHe O paBHOCHIIBHOCTH, CJIEI0BAHUH, YIIOTPEOIEHHUE JIOTUYECKUX CBA3OK eCu..., MO, 8 MOM U
MOAbKO 8 MOM clyyae, TOTUYECKUE CBSI3KU U, UTU.

MartemaTtuka B HcTOpHYeckoM pa3BuTuM. lcropus <¢opMmupoBaHuss TOHATHA YHUCIA:
HaTypaJIbHbIE YHUCIa, APOoOU, HEOCTATOYHOCTh PAI[MOHATBHBIX YMCEN I T€OMETPUUYECKUX H3MEPEHUH,
uppanroHanbHble uyncia. CrtapuHHBIE cuUcTeMbl 3amucu uucen. Jlpoou B Basunone, Erunte, Pume.
OTKpbITHE AECATUUHBIX apoOeil. CtapuHHBIE cucTeMbl Mep. JlecaTndnble Ipodu U MEeTpUUecKas CUCTeMa
Mep. [losiBneHune oTpunaTenbHbIx ynucen U Hyis. JI. Maraunkwii. JI. Dinep.

3apoxaenue anreOpsl B HeApax apudmeTuku. An-Xopesmu. Poxnenne OykBeHHON cUMBOJHUKH. 1.
®epma. ®. Buer. P. Jlekapt. HMcropusi Bompoca o HaxoxaceHHUU (HOpMys KOpHEH anreOpanyecKux
yYpaBHEHMI, HEpa3peuIMMOCTh B paJuKalaX ypaBHeHHU creneHH, Oonbuieid dersipéx. H. Tapranss, k.
Kapnano, H. X. AGens. 3. ['anya.

N300peTenne MeToa KOOPAMHAT, MO3BOJISIONIETO MEPEBOJUTh T€OMETPHUECKUE OOBEKTHI Ha S3BIK
anreopsl. P. Jlexapt u I1. ®epma. [Ipumepsl pa3audHbIX CUCTEM KOOPIUHAT HA TIIIOCKOCTH.

3anava Jleonapno IMuzanckoro (Gubonauun) o kponukax, yucia Gubonauym.

3ajada o MaxMaTHOM JOCKe.

Hcroku Teopun BEpOATHOCTEH: CTpaxoBoe Aeino, azaptHblie urpsl. II. depma u b. Ilackans. .
bepnynmu. A. H. Konmoropos.

Ot 3emnemepust k reomerpun. [ludarop u ero mxomna. @anec. Apxumen. [loctpoeHust ¢ TOMOIIBIO
UUPKYJA U JUHEWKHU. [locTpoeHre nmpaBuiIbHBIX MHOTOYTOJIbHUKOB. Tpucekuusa yria. KBagpatypa kpyra.
YaBoenue kyba. Mcropus uncna . 3omoroe ceuenue. «Hauama» EBknuna. JI. Diinep. H. U. JloGaueBckwmii.
Ucropust msatoro nocrymnara. Copusm, mapagoKchl.
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TemaTnuyeckoe IJIAHKPOBaHHE

o -§- KosmnuectBo
o 8 | Conep:xanue yueOHOro 4acoB XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH YYeHUKA
5 s MarepuaJia (Ha ypoBHe yueOHBIX JeiicTBUI)
=5
= I | 11
I'nasa 1
20 23
HarypajbHble ynciia
1 Psn HatypanbHbIX yncen 2 2 Onucvleams CBOMCTBA HATYPAJIbHOTO psia. UUTaTh U 3aIIMChIBATh HATypaJbHbIE YHCIA,
) TTadbper, 3 3 CpPaBHUBATH U YIOPSIOYNBATH UX.
TTecATHYHAS 3AIHCE Pacnoznasams Ha yepTexax, pUCyHKax, B OKPYXKarOIIEM MUPE OTPE30K, MPSIMYIO, JIyd,
IUIOCKOCTh. [IpUBOAUTH IPUMEPBI MOJIENEH ATUX PUTYD.
HaTypaJIbHBIX YHCEI .
Hsmepsimo nnuHbl 0Tpe3KoB. CTPOUTH OTPE3KH 3aJaHHON JUIMHBL. PemaTe 3a1aun Ha
3 OTPCBOK 4 HaXOXXJICHHUE JJIMH OTPE3KOB. BHpan(aTb OJHHU €IWHHIIBI JUIMH Yepe3 ApYyrue. HpI/IBO,Z[I/ITb
4 T10CKOCTS. 3 4 | IpEMepsI IPHOOPOB CO IIKaNaMH.
Tpsivast. JTya Cmpoumb Ha KOOPAUHATHOM JIy4€ TOUKY C 3aJJaHHOW KOOPAMHATOM, ONPeesiTh KOOPAUHATY
TOYKH
5 [xana. 3 3
Koopaunatusiii 1yq
6 CpaBHeHUE HaTypaJbHBIX 3 4
qucell
IToBTOpenue u 1 1
cucTeMaTu3anus
y4eOHOro Marepuana
KonTponbHas 1 1
paborta Ne 1
I'naea 2
CJi0:keHUe M BBIYUTAHHE 33 38
HATYPAJIbHBIX YHCEJ




- % KoanuectBo
3 & Conep:xkanue y4eOHOT0 YacoB XapakTepucTHKA OCHOBHBIX BU/I0B AEATEILHOCTH yIeHHK
S = MaTepHaJa (Ha ypoBHe y4eOHBIX JelCTBHI)
=g
= I | 11
7 CnoxxeHune HaTypalbHBIX 4 5 Dopmynruposams CBOUCTBA CI0KEHUS U BBIYUTAHUS HATYPAIbHBIX YKCEIl, 3alMCHIBATH 3TU
yucen. CpoiicTBa cBoiicTBa B Buje Gpopmy. [IpuBoauTh mpuMeEPHI YMCIOBBIX M OYKBEHHBIX BBIPAKEHUM, (POpPMYIL.
CJIOYKEHUS CoCTaBIISITh YUCIIOBBIE U OYKBEHHBIC BBIPAKCHHS 110 YCIOBHIO
8 BEMHTAHWE HATYPANBHEX 5 6 3aja4n. PemaTe ypaBHEHUSI HA OCHOBaHUHU 3aBUCUMOCTEN MEK1y KOMIIOHEHTAMH I[eI‘/JICTBI:II\/'I
qmcer CJIO’KEHUS U BbIYUTAHUsA. PemaTh TEeKCTOBbBIE 33/1a4 C TOMOUIBI0 COCTABICHUS YPABHEHUH.
Pacnoznasams Ha yepTexkax U pUCyHKax yriibl, MHOTOYTOJIbHUKH, B YaCTHOCTH TPEYTOJbHUKH,
9 Yucnosbie 1 OyKBEHHbBIE 3 3 NpSAMOYTOJIbHUKH. Pacrio3HaBaTh B OKPYKaIOIIEM MUPE MOJIETTH 3TUX (QUryp.
BBIpOKEHHs. DOPMYIIBI C nomoIIbI0 TPaHCHOPTHPA U3MEPATH TPATYCHBIE MEPHI YTII0B, CTPOUTH YIJIbl 3a1aHHON
KouTpossHas pabora Ne 2 1 1 IpayCHON MephI, CTPOUTH OMCCEKTPUCY AaHHOTO yria. KiaccupuuupoBars yribl.
KnaccudunupoBaTe TpeyroJbHUKH 110 KOJIUYECTBY PABHBIX CTOPOH U 110 BUAAM UX YTJIOB.
10 | YpaBuenue 3 4 | OnuceiBath cBoiicTBa IIPSAMOYTOJIBHUKA.
11 | Vron. OGo3HaYeHHE YITIOB 2 7 | Haxooums ¢ moMompro GOpMyI IEPUMETPEI NPSMOYTOJIbHUAKA U KBajpara. Pewrate 3amaun Ha
HaXO0JICHUE MTEPUMETPOB NMPSIMOYTOJIbHUKA U KBaJIpaTa, rpalyCHON MEpbI YIIIO0B.
12| Buasl yrios. Usmepenne S S | Cmpoumb MOTHUECKYIO LIEMOUKY PACCYKIAEHHH, CONOCTABISTE MOMYYEHHBIH Pe3yIbTaT ¢
yTJIoB YCIOBHEM 3a/1auM.
13 | MHOrOyroJb5HUKH. 2 3 | Pacnosnasamws Gurypsl, uMerome ocb CHMMETPUN
PaBHbIe QurypsI
14 | TpeyronbHUK U €ro BUABI 3 4
15 | IIpsIMOYTONBbHUK. 3
Ock cummeTpun (HUTypbI
[ToBTOpEHME M 1 1
CHUCTEMAaTU3aLHs
y4eOHOTr0 MaTepurana
KonrtponsHas padora Ne 3 1 1
I'nasa 3
YMHo:KXeHHe U 1eIeHne 37 45
HATYPAJIBbHBIX YHCEJI
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3 & Conep:xkanue y4eOHOT0 YacoB XapakTepucTHKA OCHOBHBIX BU/I0B AEATEILHOCTH yIeHHK
S = MaTepHaJa (Ha ypoBHe y4eOHBIX JelCTBHI)
=g
= I | 11
16 | YMHOXEHUE. 4 4 Dopmyruposams CBOMCTBA YMHOKECHUS U JIEJICHUS] HATYPAJIbHBIX YHCEII, 3alIUChIBATH 3TH
[TepemecTurenbHOE cBoiicTBa B BUje popMyi. Pemats ypaBHEHHs HA OCHOBAaHUHY 3aBUCUMOCTEN MEXTY
CBOMCTBO YMHOXEHUS KOMITOHEHTaMH apu(PMETUIECKUX TEeHCTBUH.
17 | Couerarensmoe i 3 4 Haxooumw ocTaTok npu JeJeHUH HaTypalbHbIX ynceln. [1o 3a1aHHOMYy OCHOBaHUIO U
P —— MIOKA3aTeNI0 CTENIEHN HaXOAUTh 3HAUEHUE CTEIIEHU YHCIIa.
CROMCTRA YMHOMEHHS HaxoauTs miomaay npsMoyroibHUKa U KBajpata ¢ nomouiso Gpopmyn. BeipaxaTs oqHu
€AMHMLIBI TUIOMIAAN YePE3 IPYTHeE.
18 | Jlenenue 7 8 | Pacnosnasams Ha 4epTexkax M PUCYHKAX MPAMOYTOJILHBIN MapallesIeNuIIel, THPaMHUIYy.
19 | Jlenenne c octatkom 3 3 Pacnio3naBate B OKpyXkaromemM Mupe Mojieiu 3THX ¢uryp. M300paxars pa3BEPTKU
MIPSIMOYTOJIBHOTO MTApajuIeICUIE1a U TUPaMUBIL.
20 | Crenenp yncia 2 4 | Haxooums 0GBEMBI IPAMOYTOTEHOTO IIapaIIe/ISITHIIENa H Kyba ¢ ITOMOIIBIO (hOPMYIL.
KourposnbHas pabora Ne 4 1 1 BoipaxkaTs oiHu euHULBI 00BEMA uepe3 ApyTrue.
Pewams xoMOMHATOPHBIE 3a/1a41 C TIOMOLIBIO IIepedopa BapHAHTOB
21 | IInowmans. ITnomans 4 5
MPSIMOYTOJIbHUKA
22 | IIpasMOyTroNbHBINA 3 4
napajuieJIenuIe.
[Tupamupga
23 | O0BEM NPAMOYTOIBLHOTO 4 5
napajuiesenuneaa
24 KomOunaropusie 3agaun 4
[ToBTOpEHME M 2
CHUCTEMAaTU3aLHs
y4eOHOTr0 MaTepurasa
Konrponsnas pabora Ne 5 1 1
I'naea 4
18 20
OO0ObIKHOBEHHBIE IPOOH
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25 | IloHsiTHE OOBIKHOBEHHOM 5 6 | Pacnosnasams OOBIKHOBEHHYIO 1pOOb, IPAaBUIIbHBIE U HETIPABHIIbHBIC IPOOH, CMEIIaHHbIE
npobu qucia.

26 | TIpasumbmbic n 3 3 Uwnrtath U 3aMMCHIBATh OOBIKHOBEHHBIE IPOOH, CMeIIaHHbIe uncia. CpaBHUBATh OOBIKHOBEHHBIC
HEMPABAIBHAIC POGH Ipobu ¢ paBHBIMU 3HaMeHaTeNsIMU. CKIIaJIbIBaTh U BEIYUTATh OOBIKHOBEHHBIE IPOOU C paBHBIMU
CpapHenme npobeit ' 3HaMeHaressiMH. [IpeoOpa3oBbIBaTh HEMPABUIIBHYIO IPOOb B CMEIIAHHOE YUCIIO, CMEIIaHHOE

YHCIIO B HETIPABUIIbHYIO IPO0b. YMETh 3alUChIBaTh Pe3yNIbTaT ACIEHUS ABYX HATypajJbHBIX

27 | CnoxeHue U BBIYUTaHHUE 2 2 | uncen B BUE OOBIKHOBEHHOMH JpOOH
npo0elt ¢ OIMHAKOBBIMHU
3HAMEHATEISIMU

28 Jpobu u nenenue 1 1
HATypaJIbHBIX YUCEIl

29 | CmemanHble yucia 5 6
[ToBTOpEHME M 1 1
CHUCTEMAaTU3aLHs
y4eOHOTr0 MaTepurasa
KonrtponsHas padora Ne 6 1 1

I'nasa 5
48 55
JecaTn4uHbie 1podu

30 | IIpeacraBnenue 4 5 | Pacnosnasams, 9MTATh U 3aMMCHIBATH AECATHUHBIC 1poOH. Ha3pIBaTh pazpsabl NECITUYHBIX
0 JECSATHUYHBIX JPOOsIX 3HAKOB B 3aMMCH JECATHUHBIX Apobeii. CpaBHUBATH AecATUYHbIE Apoou. OKpYIIsTh

31 | Cpapmenme necarauEmx 3 4 | AecATHUHBIC IpoOu U HATypallbHbIE YUCIA. BEIOTHATE TPUKHUIKY
pobeii PE3yNIbTaTOB BBIYUCICHUN. BRIMOIHATL apudMeTnueckue qeicTBUS Hall AECITUYHBIMU

IpOOSIMHU.

32 | OkpyriieHue uucesn. 3 3
[Tpukuaku

33 | CioxeHue u BBIUUTAHHE 6 7
JECSITHYHBIX Apo0eii
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"
I I
KonrtponsHast padora Ne 7 1 1
34 | YMHOXEHHE NECATUYHBIX 7 7
npobei
Haxooumpw cpeanee apudpmeTHueckoe HeCKOJIbKUX uncen. [I[puBoauTh MpUMeEphl CPeTHUX
35 Jlenenue necATUYHbIX 9 9 3HAUYEHUH BEIUYHHEI. Pa3bsIcHATH, YTO TAKOE «OJNH IPOLICHT. Hpe,Z[CTaBJBITB MPOLICHTHI B BUAC
npobeii JECATUYHBIX Jpo0eil u AecaTuyHble ApoOU B BUJIE MPOIEHTOB. HaXoAUTh MPOLIEHT OT YKcia U
KonrponsHast pabora Ne 8 1 ] | MCIOTIO Cr0 HpOLCHTAM
36 | Cpennee 3 3
apupMeTHIECKOE.
Cpennee 3HaueHue
BEJINYUHBI
37 | llpouentsl. Haxoxaenue 4 5
MIPOLICHTOB OT YHCJIa
38 | Haxoxknenwue uucna no 4 5
€ro MpoLeHTaM
[ToBTOpEHME M 2 2
cUcTeMaTu3aIus
y4eOHOTr0 MaTepurasa
KonrtponsHast padora Ne 9 1 1
IloBTOpEHUE
U CHCTeMaTH3alus 19 29
y4eOHOro marepuaJja
YnpaxxHeHus 18 28
JUTsl TOBTOPEHUS Kypca
5 knacca
Konrtponsnast padora Ne 10 1 1
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I'nasa 1
17 22
JleTMMOCTH HATYPAJIbHBIX YHCeJI
1 Jenurenu u KpaTHbie 2 3 Dopmyauposams ONPENCICHNS TOHATHI: AEIUTENb, KPATHOE, IIPOCTOE YKUCIIO, COCTABHOE
YHCII0, OOIIUH AeTUTENb, HAaNOONBIIUI OOIIHIA JENTUTENb, B3aMMHO TIPOCTHIC KA, 001Iee
2 [Ipuznaku genumoctu Ha 10, 3 3 » OOTHHH /L ’ THHAH 1L ’ p » 001l
Ha 5 i HA 2 KpaTHOE, HAauMeHbIIIee 00Iee KpaTHOE U MPU3HAKU JETMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucwiéams nipaBuia HaXOXKAeHUS HanOoubinero obmero nenurens (HO/), Haumensiiero
3 ITpu3naku 1eaMMocTy Ha 9 3 4 | o6mero kparaoro (HOK) HECKONBKMX YMCEN, PA3JIOKEHHSI HATYPAILHOTO YKCIIA HA TIPOCTHIE
v Ha 3 MHOKUTEIIN
4 [Ipoctsle u cocTaBHBIE 2 2
qrcna
5 HanbGonpmmuii o0mmii 3 4
JeIUTENb
6 Haumensbiiee oOmiee 3 5
KpaTHOE
Konrponsnas padora Ne 1 1 1
I'naea 2
38 47
OO0ObIKHOBEHHBIE IPOOH
7 OcHoBHOE CBOMCTBO ApoOH 2 3 Dopmynuposams ONpeEICHUS MMOHATHI: HECOKpaTUMast IpoOb, 001N 3HaMeHaTelNb ABYX
8 Coxpamerme 1po6ei npo0Oeit, B3auMHO oOpaTHble yrcia. [IpuMeHsTh OCHOBHOE CBOMCTBO JpOOHU IS COKpALICHUS
npobeit. [TpuBoauTh npodu kK HOBOMY 3HaMeHarte0. CpaBHUBATh OOBIKHOBEHHBIE IPOOH.
9 [TpuBenenue npobeit k 4 4 | BemonHATh apu()METUUECKHE AEHCTBHIS HaJl OOBIKHOBEHHBIMHU IPOOSIMH.
00111eMy 3HaMEHATEITIO.
CpaBHeHnue npobeit
10 CroxeHne 1 BBIYMTaHUE 5 5
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npoOeit
Kontponbras padota No 2 1 1
Haxoaute 1po0b OT yMcia ¥ YKCII0 1O 33JJaHHOMY 3HaueHHIo ero Apoou. [IpeoObpazoBriBaTh
11 YMHOKEHHE Ipober 5 6 | OOBIKHOBEHHBIE APOOH B AecATUYHbIE. HaxoquTh NeCATHYHOE IPUOIMKEHNE OOBIKHOBEHHOM
12 | Haxoxnenue apodu ot 3 4 | Apobu
qucna
KontponsHas padota Ne 3 1 1
13 BsaumHo obpaTHble uncna 1 1
14 Jlenenue npobeit 5 6
15 Haxoxnenue yucna mno 3 4
3HAYECHHIO €ro Jpodu
16 [Ipeobpa3zoBanue 1 2
OOBIKHOBEHHBIX JIPOOCii B
JECSITUUHBIE
17 beckoneunsie 1 2
MEePUONYECKHE JECITHUHbIE
npobu
18 JlecsiTuuHOE MPUOINKEHHE 2 4
OOBIKHOBEHHOM JIpoOH
KontponsHas padora Ne 4 1 1
I'nasa 3
28 35
OTHoOLIECHNS ¥ NPONIOPLIHNH
19 OTHomEeHus 2 2 Dopmynuposams ONPEAECICHUS NOHATUN: OTHOLLIEHUE, TPOIIOPLUS, IPOLEHTHOE OTHOLIEHUE
BYX YHCEIl, MPSMO MPOTIOPIIMOHATBHBIC M 00PATHO MPOMOPIIMOHATBHBIE BEIIMYNHBI.
20 [Tponopuuu 5 6 | MBYX - 1P poriopn P poropit
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21 IIponieHTHOE OTHOLIEHUE 3 4 | [IppuMeHATH OCHOBHOE CBOMCTBO OTHOLIEHMSI U OCHOBHOE CBOMCTBO nponopuui. [IpuBoauts
JIBYX 4UCEN PUMEPHI U ONHCHIBATH CBOWCTBA BEIMUMH, HAXOASIIUXCS B IPSMOM 1 0OpaTHON
IPONOPLUOHAIIBHBIX 3aBUCUMOCTSIX. HaXoAUTh MPOLIEHTHOE OTHOLIEHHUE ABYX YHUCEN.
KonTtponsnas padora Ne 5 1 1 POTIOpIL A pot ABYX
Jenuts 4nciio Ha NpONOPLUHOHAIBHBIE YaCTH.
22 I[Ipsimast u oGpaTHas 2 3 | Banucvieams ¢ moMOMIBIO OYKB OCHOBHBIE CBOUCTBA IPOOH, OTHOILEHHMS, TIPOIIOPIIUH.
IPOIIOPIHUOHATIBHBIC Ananusuposams nHGHOPMAITUIO, TIPEACTABICHHYIO
3aBUCHUMOCTH B BUJI€ CTOJIOYATHIX M KPYroBbIX Auarpamm. [IpenctaBnsats nHpopmMaiuio B BUae
23 [lenenue uncna B JaHHOM 2 2 (I:;OH@{;THX 1 KPYT'OBBIX THATDAMM. 5 . . 5
OTHOICHIH [pu6oOUmMsb IPUMEpPHI CIydaiHbIX cOOBITHI. HaxonnuTh BEpOATHOCTH CIy4ailHOTO COOBITHS
B ONBITAX
24 OKpy»KHOCTB U Kpyr 2 3| ¢ paBHOBO3MOKHBIMH HCXOIAMH.
25 JUTHHA OKPY/KHOCTH. 3 | Pacnosnasamo Ha yepTekax M pUCYHKAX OKPYKHOCTb, KpYT, IUIIMHJP, KOHYC, cepy, map u
ILiowans Kpyra UX 3JIEMEHTHI. Pacrio3HaBaTh B OKpYXaromeM MUpe MOJIeH 3THX GUryp. CTpouTs ¢
MOMOIIBIO IIUPKYJIS OKPY>KHOCTH 33JaHHOTO paguyca. M300paxars pa3BEpTKU IIMHIPA U
26 [MunuHap, KOHYC, Map 1 2 | xon H 6 3 H
yca. Ha3biBaTh npubmmkénnoe 3HaueHune ynciaa. HaxonuTs ¢ moMoInsio GopmMyst JUIMHY
27 Huarpammbl 3 3 OKPYKHOCTH, IUIOIIAAbL Kpyra
28 Crnyvaiinbple COOBITHSL. 3 5
BeposgaTrHocTh ciaydaitHOTO
COOBITHS
KonTtponbnas padora Ne 6 1 1
I'naga 4
PanmonaJjnHbIe YncIa 72 79
M JelicTBUA HAA HUMH
29 ITonoxxurenbHbIE 2 2 | Ilpuéooums puMepHI UCTIOJIb30BAHUS MTOJIOKUTEIBHBIX U OTPULIATENIBHBIX YHCEI.
Y OTpUIIATEJIbHBIE YHUCIIA DopmMyIHPOBaTh OMPEAETICHUE KOOPAUHATHOU NpsiMOil. CTpOUTh HAa KOOPAMHATHON MPSAMOM
TOYKY C 3aJJaHHOM KOOPAUHATOW, ONPEAENATH KOOPAUHATY TOUKH.
30 Koopaunatnas npsimast 3 3 y € 3al P » OTIpEAL P M
Xapaxkmepuzoeams MHOXKECTBO LeNbIX yucesl. OObSICHATH MOHITHE MHOXKECTBA
31 [enbie yncna. 2 2
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PannonaneHble uncna paLMOHATIBHBIX YHCEN.
32 Moymh uncna 3 4 Dopmynuposams onpeneneHne Moays yncia. Haxoaurs Moaynb yucna.
Cpasnueams pallioHaJIbHBIC YUCa. BRIMOTHATE apudMeTHuecKkue 1eiHCTBUS Hal
33 CpaBHeHue uncen 4 4 panroHaIBLHBIMH YHUCIIaMHU. 3aUChIBAaTh CBOMCTBA aprU(METHUECKUX JEHCTBUN Hal
Koutpossas paGora Ne 7 1 | | paumoHanbHBIMU YKcIaMu B Buae popmyi. HasbiBats koodpurment GyKBeHHOro
BBIpaXCHUSI.
34 CroxeHnue palnoHaIbHbIX 4 4 | Ipumensmp cBOHACTBA PH PEIICHNN YPaBHEHHIL. PelaTh TEKCTOBBIE 33aUH C TIOMOLIBIO
THCCIT ypaBHEHUH.
35 CBolicTBa CIIOKEHHUS 2 3
palMOHATIbHBIX YHCEN
36 Brrunranue pannoHanbHbIX 5 5
qucen
KontponsHast pabora Ne 8 1 1
37 YMHOK€EHNE palliOHAIBHBIX 4 4
qucen
38 CBoiicTBa yMHOXEHUS 3 3
palOHAaIbHBIX YHCE
39 Koaddummenr. 5 6
PacnpenenurensHoe
CBOMCTBO YMHOXKEHUS
40 Jlenenue paurOHAIbHBIX 4 5
qucen
KonrtponsHast padora Ne 9 1 1
41 Pemrenne ypaBHeHui 5 5
42 Pemenue 3amay ¢ mOMOIIBIO 6 6
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YpaBHEHUU
Kontponbnas padorta Ne 10 1 1
Pacnosnasame Ha 4epTekax U pUCYHKAX MEPIECHAUKYISIPHBIC U NTapAJIJIEIbHBIC NIPSMBIE,
43 [MeprieHIUKYIIAPHBIC 3 3 (bUTyphI, UMEIOITUE OCh CHMMETPHH, IICHTP CHMMETPUHU. YKa3bIBaTh B OKPY’KAIOIIEM MHUPE
psAMBIC mojenu 3tux puryp. @opMynupoBaTh ONpeAeIeHIE NEPIECHAUKYISPHBIX MPSIMbIX U
44 OceBasi i IEHTPATbHAS 3 4 | MapaIenabHbIX NPsMbIX. CTPOUTE € IIOMOLIBIO YIONbHUKA EPICHAUKYIIPHBIC IPSMbIC H
CHMMETpHH HapajujlebHbIC NIPSIMBIE. }
ObvacHams 1 WIUTIOCTPUPOBATH MOHITHE KOOPAUHATHON TIOCKOCTH. CTPOUTH Ha
45 IlapajienbHble IpsMbIe 2 2 | KOOPAMHATHOI IITOCKOCTH TOUKH C 3aaHHBIMH KOOPUHATAMH, ONPEENATH KOOPAUHATEI
46 KoOpAMHATHAS [IOCKOCTD 4 4 | Touex Ha miockocTd. CTPOUTE OTIAEIbHEIE TPAQHUKN 3aBUCUMOCTEN MEKY BEIMYMHAMH I10
TOYKaM. AHAIM3UPOBATH TPAPHUKH 3aBHCUMOCTEH MEX/1y BEeTUYNHAMHU (PACCTOSIHUE, BPEMs,
47 I'pacpuxu 3 S | remmeparypa u T. 11.)
Kontponbnas padora Ne 11 1 1
IloBTOpEHUE
U CUCTeMaTH3auus 20 21
yueOHOro marepuaJja
YpaxHeHus 19 20
JUTsl IOBTOPEHUS Kypca
6 Kkiacca
KoHTposbHan paboTa Ne 12 1 1
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¥z
I IT
I'nasa 1
JInneiiHoe ypaBHeHHe 15 |17
¢ OIHOII IepeMeHH O
1 Beenenue B anredpy 3 3 Pacnosnasame uncnoBble BEIpaKEHUsI U BBIPAXKEHUS C IEPEMEHHBIMY, JIMHEIHbIe ypaBHeHus. [IpuBonuts
o pUMEPHI BRIPAKEHHUH C IEPEMEHHBIMU, THHEHHBIX ypaBHeHUH. COCTABIATH BEIPAKECHUE C IIEPEMEHHBIMHU T10
2 JIuneiiHoe ypaBHEHUE C 5 6 ..
onHofi MepeMexHofH YCIIOBHIO 33/1a4. BEIOIHATH IpeoOpa3oBaHus BEIPaKCHUI: TPUBOANUTH MOAOOHBIE ClIaraeMble, paCKphIBaTh
ckoOkH. HaxomuTe 3HaYeHNE BBIPKEHHS C IEPEMEHHBIMU P 33JaHHBIX 3HAYCHUSIX NTEPEMEHHBIX.
3 Pemenne 3amau ¢ 5 6 Knaccugpunuposats anredpandeckue Boipaxenns. OMUCHIBATD LebIE BBIPAKCHUSI.
MIOMOIIBIO YPaBHEHHUH Dopmynupogams OnpesielieHIe INHEHHOro ypaBHEeHUs. PemaTs muHeliHOe ypaBHEHHE B 001eM BUJE.
ToBTopeHHe ) ) I/IHTepHpCTHpOBaTI:praBHeHI/Ie KaK MaTeMaTHIeCKylo MOJIEIb peanbHO# cutyarun. OMUCHIBAaTh CXEMY
1 CHCTEMATH3ALHS pelIeHHs TEKCTOBOM 3a/1a4H, IPUMEHSTH €€ [T PelIeHus 3a1a4
y4aeOHOTO MaTepuaia
Kontponbras padora Ne 1 1
1
I'naga 2 52 68
[enbie BbIpaskeHUs
4 ToX1eCTBEHHO paBHBIC 2 2 Dopmyruposamo:
BeIpaeHHs. ToxnecTna onpeoeneHus: TOXKIESCTBEHHO PaBHBIX BBIPAKCHHUH, TOKAECTBA, CTETICHN C HATYPATBbHBIM ITOKa3aTelIeM,
5 CrremeHn ¢ 3 3 OJTHOWJICHA, CTAHAAPTHOTO BHJIa OAHOWIECHA, K03 uileHTa ofHOwIeHa, CTeIIEHH OJHOWICHa, MHOTOUJICHA,
CTETIeHN MHOTOWJICHA;
HATypaJIbHBIM .
HoKABATENeM c6olicmea: CTETICHH C HAaTypaJIbHBIM IIOKa3aTesieM, 3HaKa CTEIICHH;
npasuna: NOKa3aTelIbCTBa TOKAECTB, YMHOKCHHUS OTHOYIECHA HA MHOTOWICH, YMHOKCHNSI MHOTOYJICHOB.
6 CBolicTBa CTENEHH C 3 4 loxasvieams CBOWMCTBA CTETIEHU C HATYpPAJIbHBIM ITOKa3aTeJeM. 3aliChIBaTh U JJOKa3bIBaTh (JOPMYJIBL:
HaTypaJIbHbIM IPON3BE/ICHNS CYMMBI M Pa3HOCTH JIBYX BBIPaKCHHUH, PA3HOCTH KBAIPAaTOB IBYX BBIpAKEHHM, KBagpaTa
HOKa3aTeseM CYMMBI U KBaJjpaTa pa3HOCTH JBYX BBIPaKEHHH, CyMMBI KyOOB U pa3HOCTH KyOOB IByX BBIPa)KCHHUIL.
7 OnHouNEHBI 2 4
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8 MHorouneHsl 1 2
9 CnoxxeHue v BBIYUTaHUE 3 5
MHOTOYJICHOB
Kontponsnas padota Ne 1 1
2
10 YMHOXEHUE OJTHOUJICHA 4 5 . .
Ha MHOFOWICH Boiyucname 3HaueHre BRIpaXXeHUN ¢ IepeMeHHBIMHE. [[puMeHsATs CBOWCTBA CTETIEHH 7S PEo0pa30BaHuUs
BEIPaXCHH. BBIMONHATE YMHOKEHUE OJTHOWICHOB M BO3BEJICHHUE OJTHOYWICHA B CTENEHb. [IpuBoauTh
11 YMHOXEHnE 4 5 OTHOYWICH K CTAaHAAPTHOMY BHIY. 3allMChIBATh MHOTOWIEH B CTAHAPTHOM BHJIE, ONPEIEINATH CTETIEHb
MHOTO4JICHA Ha MHOTOYJICHA.
MHOTOYJICH
12 Paznoxenue 3 4
MHOTO4JICHOB Ha
MHOKUTENU. BriHEeceHue
00II1ero MHOXKHTEIS 32
CKOOKH
13 Paznoxenue 3 4
MHOTO4JICHOB Ha
MHOXUTENU. MeTox
TPYHITHPOBKHU
Kontponbnas padora Ne 1 1
3
14 IIpousBeneuue 3 4
Pa3HOCTH M CYMMBI ABYX
BBIpaXXEHU
15 Pa3nocTs kBagpaToB 2 3
JIBYX BbIpaX€HUM
16 Ksanpat cymmsl 4 5




Homep
naparpada

Copepxanne yueOHOT0
MaTepuaia

KoanuectBo
9aCcoB

XapakTepuCTHKAa OCHOBHBIX BHJ0B 1eATEJbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX el CTBHI)

U KBaJlpatT pa3HOCTU
JBYX BBIpaKECHUI

17

IIpeobpazoBanme
MHOTOYJICHA B KBaJIPaT
CYMMBI HJTU Pa3HOCTH
JIBYX BBIPQXKCHUH

Kontponbnas padora Ne
4

18

CyMMa 1 pa3HOCTh
KyOOB JIBYX BBIpa)KEHUI

19

[Ipumenenue
Pa3ITUIHBIX CIIOCOOOB
Ppa3noKeHus
MHOTOYJICHa Ha
MHOKUTENN

[ToBTOpEeHME
Y CHCTeMaTH3alus
yaeOHOTO MaTepuaia

Kontponasnas padota Ne
5

[IpeoOpa3zoBEIBaTh MPOU3BECHUE OJHOWICHA 1 MHOTOUJICHA; CYMMBI, Pa3HOCTH, TPOU3BEICHUS JIBYX
MHOTOYICHOB B MHOTOUIEH. BBITIOMHATE pa3noxeHNe MHOTOYICHA HA MHOXKHUTEH CITIOCOOOM BBIHECCHHUS
00111er0 MHOXKHTEIIS 32 CKOOKH, CITOCOOOM TPYIIITHPOBKH, TT0 (OpMyJIaM COKPAIIEHHOTO YMHOKEHHUS U C
MIPUMEHEHUEM HECKOJIBKUX CcIOc000B. MCIonp30BaTh YKa3aHHEIC IPEOOpa30BaHUs B IIPOIIECCE PEIICHUS
ypaBHEHUH, TOKA3aTeIILbCTBA YTBEPXKICHUH, PEIICHUS TEKCTOBBIX 3a7a4

T'naea 3
DOyHKINU

12 18

20

CBs131 MKy
BeaunHaAMH. DyHKIHS

21

CriocoObI 3agaHus
hyHKIIH

22

I'paduk pyHKIIIN

Ilpusooums ipuUMepHI 3aBUCUMOCTEI MEX Ty BETMINHAMH. PazmudaTs cpen 3aBUCUMOCTEH
(yHKIIMOHATBbHBIC 3aBUCHMOCTH.

Onucvieamv nouamus: 3aBUCIMOM U HE3aBUCUMOU MEPEMEHHBIX, QYHKIINHU, apryMeHTa (yHKLUH; CIIOCOOBI
3ananus GyHKIuH. OOpMyITHUPOBATEH ONPEACTICHHUS: 00IACTH ONpeelieHNs] PYHKITUH, O0JIACTH 3HAYCHUH
dyHkIMy, rpaduka GyHKIUH, THHEHHOW (YHKIIUH, IPSIMOH MPOMOPLHOHAILHOCTH.
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23 Jluneiinas GyHKIwS, €€ 4 5 Buoiyucname 3nauenre GyHKINH 10 33JaHHOMY 3Ha4eHUIO apryMmeHTa. CoCTaBIATh TaOIHUIIBI 3HAUEHU I
rpauKu cBOicTBa ¢ysakuuu. Ctpoutsb rpaduk GpyHKIMY, 3anaHHOHN TabamyHo. [1o rpaduky GyHKIUM, SBIAIOMIEHCS MOAETIBIO
HoBToneHie ) ) peanpHOro mporecca, ONpeaeisITh XapaKTepPUCTHKH ATOro mponecca. CTpouTts rpaduk auHEHOH QyHKINN 1
p PSIMOM MponopHrOHaIbHOCTH. ONUCHIBATH CBOMCTBA ATHX (DYHKIIMH
Y CHCTEMaTH3aIs
yueOHOro MaTepHuasia
Kontponbnas padora Ne 1 1
6
I'nasa 4 25
CucreMbl JIMHEHHBIX 20
YPaBHeHHUIi ¢ IBYMs
nepeMeHHBbIMHU
24 YpaBHEHUS ¢ ABYMsI 3 3
NepeMEHHBIMU Ilpusooums npumepvi: ypaBHEHHS C IBYMs TIEPEMEHHBIMU; TMHEHHOTO YPaBHEHHS C IBYMS TIEPEMEHHBIMU;
- CHCTEMBI IByX JINHEHHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU; PEATBbHBIX MIPOLECCOB, AJISI KOTOPBIX
25 JIuneiiHoe ypaBHEHHE C 3 4 HBY yp By P i, b pon 34 P
ypaBHEHUE C IBYyMs ITEPEMEHHBIMH WJIM CUCTEMa yPAaBHEHHUH C ABYMS IEPEMEHHBIMHU SIBISTFOTCS
IIByMsI IEPEMEHHBIMH 1
ero rpadux MaTeMaTHUYECKUMH MOJIEIISIMHL.
OnpenensTe, sBASETCA JIU Tapa YUCeN PELIeHUEM JaHHOTO YPaBHEHHS C IBYMS NIEPEMEHHBIMU.
26 Cucrembl ypaBHEHHII ¢ 3 4 Dopmyauposamo:
JIBYMS [IEPEMEHHBIMU. onpeodeieHus: pellieHns] ypaBHEHHS C ABYMS TIepEMEHHBIMH; UTO 3HAYUT PEIIUTh YPaBHEHHE C IBYMS
I'paduueckuii meton MIEPEeMEHHBIMU; TpadyKa ypaBHEHHUS C ABYMS IEPEMEHHBIMU; JIMHEHHOTO YPAaBHEHUS C JBYMS NIEPEMEHHBIMU;
PEIEHHs CUCTEMBI IBYX pEIIeHHs CUCTEMBl YPaBHEHHI C IByMs TIEPEMEHHBIMH;
JIMHEHHBIX YPaBHEHUH € ceolicmea ypaBHEHUHN ¢ TBYMS ITIEPEMEHHBIMH.
JIByMsI IEPEMEHHBIMH Onucviéamy: CBOWCTBaA IpadyKa TMHEHHOTO YPaBHEHHUS B 3aBHCUMOCTH OT 3HAUEeHUH K03 PULIMEeHTOB,
rpauUecKuil METO PELICHHUS CUCTEMBI IBYX YPaBHEHHUH ¢ ABYMsI IEPEMEHHBIMU, METO/I TOJICTAHOBKH U
27 | Pewenue cucrem 2 3 paj AP JIBYX ypaBhe JBY °P ’ JLTTON
. N METO/ CIIO’KEHUS JIJIsl PEIIeHNUs CHCTEMBI IBYX JIMHEHHBIX YPaBHEHUH C IByMsI TIEPEMEHHBIMH.
JTUHEWHBIX ypaBHEHUH . N
Cmpoumb Tpad¥K TUHEHHOTO YpaBHEHHUS C IByMs TIEpEMECHHBIMU. PeliaTh CHCTEMBI ABYX JIMHEHHBIX
METO/IOM IOJICTAHOBKH .
YpaBHEHUH C IBYyMsI IEPEMCHHBIMH.
28 | Pemenue cuctem 3 4 Pewiams TekcTOBBIE 3a1a4H, B KOTOPHIX CUCTEMA JIBYX JIMHEWHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMU
JTUHEWHBIX ypaBHEHUH SBIISIETCS] MATEMATHYECKOM MOJIETBIO PEaTbHOTO TPOIIecca, M HHTEPIIPETUPOBATH PE3YIBTAT PEIICHHS
METO/IOM CIOKEHHS




]
=
g 8 | Conep:xanue yueoHoro | Koanvecrso XapakTepucTHKA OCHOBHBIX BU/OB /IeSITEJIbHOCTH YUeHUKA
o MaTepuaja 4acoB (Ha ypoBHe y4eOHBIX JeHCTBHI)
ol
=
I I
29 | Pewenue 3amau ¢ 4 5 CHUCTEMBI
MOMOIIBIO CUCTEM
JUHEWHBIX ypaBHEHUH
IToBTOpEHME 1 1
Y CHCTeMaTH3alus
yueOHOro MaTepHuasa
Kontponbnas padora Ne 1 1
7
IloBTOpEHME U 12
cucTeMaTu3anus yueOHoro 6
MaTtepuaJia
YrpaxxHeHus 1151 HOBTOPEHUS 5 11
Kypca 7 kyacca
HroroBasi KOHTpOJIbHAS paboTa 1 1
HUroro: 105
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2 = MaTepuaJia 4acoB (Ha ypoBHe Y4eOHBIX JeiCTBHI)
¥ g
I |11
I'nasa 1 44 55
PanuonanbHble BhIPasKeHUS
1 PanmonansHbie 1podu 2 3 Pacnosnasams nienpie panioHaIbHBIC BEIPaKCHHS, APOOHBIC PAIMOHAIILHBIC BRIPAXKEHUS, IIPUBOIUTH
) OCHOBHOE CBONCTEO 3 4 MIPUMEPHI TAKUX BBIPAKEHHA.
. Dopmynuposams.
panMoHanbHON Jpodu . .
onpedesienus:: PalliOHANBHOTO BBIPAKEHHS, TOTyCTUMBIX 3HAUEHUH EPEMEHHON, TOKAECTBEHHO PaBHBIX
3 CroxeHue 1 BBIYUTaHHUE 3 4 BBIPQXCHHI, TOXKIECTBA, PABHOCHJIHHBIX YPaBHEHUH, PAIIMOHAIIEHOTO YPaBHEHUS, CTENIEHH C HYJIEBBIM
paLroHaNBHBIX Ipoleit ¢ TOKa3aTeseM, CTETIEHH C TIeTIbIM OTPUIIATEIBHBIM TIOKa3aTelleM, CTAHAAPTHOTO BUJIa YHCIIa, 0OpaTHOM
OJIMHAKOBBIMH MIPOITOPITUOHATHLHOCTH,
3HAMEHATENIMU c6oticmea: OCHOBHOE CBOHCTBO pallMOHAJIBHOM ApoOH, CBOWCTBA CTETIEHH C LETBIM MOKa3aTeIeM,
4 CloXKeHHE U BEIYUTAHUE 6 7 ypaBHeHHi, PyHKIHH Y = — ;
paIrMoHaNBHEIX Apo0ei n
C pa3HBIMHU npaeuna: CI0XKEHUs, BRIUUTAHUS, YMHOKECHHS, IeNeHus JpoOel, BO3BeAeHHsI JPOOH B CTETICHB; YCIOBHE
3HaMEHATENIIMU paBeHCTBa IpoOH HYIIIO.
KonTponbHas paGota Ne 1 1 Jloka3zvieams CBONCTBA CTETEHN C LEBIM MOKa3aTeNeM. § §
1 Onucvieams TpapUUECcKil METOJI PElICHHs] ypaBHEHUH ¢ OJHON MepeMEHHO.
Ilpumensims OCHOBHOE CBOWMCTBO pallOHAIBHOM IpOoOH Ui COKpAICHUs U peoOpa3oBaHus Apoleii.
5 YMHOXEHUE U JIeTICHUE 4 5 IIpuBoanTh Npobu kK HOBOMY (00IIEeMy) 3HaMeHaTeNn0. HaxoauTs cymMMy, pa3HOCTh, TIPOU3BEICHAEC U
paIlMoOHAaIBHBIX POOEH. yacTHOE ApoOed. BEIMONHATE TOXKAECTBEHHBIE TPE0OPa30BaHNUS PALIHOHATILHBIX BBIPAXKCHUH.
Bo3sBenenue Pewams ypaBHeHUs ¢ IEpeMEHHON B 3HAMEHATENE APOOH.
paImoHaIbLHON ApodH B
CTETICHb
6 Tox1ecTBEHHBIE 7 10
peoOpazoBaHMs
parMoHaIbHBIX
BBIpaXEHU
Kontponsnas padota Ne 1 1
2
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=
I I
7 PaBHOCHIIBHEIE 3 4
ypaBHEHUSI.
PanmonansHBIE
ypaBHEHUS ITlpumensams CBOMCTBA CTETICHU C IIETBIM TIOKA3aTelIeM IS MPeo0pa30BaHus BRIPAKCHUH.
3anucvieams avcia B CTAaHIAPTHOM BHIE.
8 CreneHs ¢ 1enbM 4 5 Aap A
OTPUIATC/ILHBIM Bobinoansame mocTpoeHne U uTeHue rpaguka QyHKIUH ) = —
ToKasareieM n
9 CBoiicTBa cTeneHn 5 6
C IICJIBIM MTOKAa3aTelIeM
10 ) 4 |4
OyHKIUsA Y =—Mu eé
X
rpaduk
KonTponbHas pabora Ne 1 1
3
I'naga 2 30
KBaaparHble KOpHU. 25
JlelicTBUTEIbHbIE YHCJIA
2 .
11 @yHKIMA y = X~ U e€ 3 3 Onucwvieamsb: IOHATHE MHOXKECTBA, JICMEHTa MHOXKECTBA, CIIOCOOBI 3aIaHUSI MHOKECTB; MHOYKECTBO
rpaduk HATYPaJbHBIX YHCEN, MHOXXECTBO IIEJIBIX YHCENT, MHOKECTBO PAIMOHAIBHBIX YHCEI, MHOKECTBO
JICHCTBUTETBHBIX YUCEI M CBSI3M MEXIY 3TUMU YHCIIOBEIMA MHOKECTBAMHU; CBSI3b MEKTy OCCKOHCUHBIMU
12 KBanpaThsie kopHU. 3 4
ApHimeTHuccKHii JIECATUYHBIMU APOOSMHU U PAIlIOHATBHBIME, UPPAITIOHAIBHBIME YUCIAMHU.
P . Pacnosnasame pannoHansHbIe M HPpaMOHATIBHBIE YncHa. [[puBoANTE TpUMEPHI pallHOHATBHBIX YHCET H
KBaJIPaTHBIN KOPEHb
WPPaAIOHATBHBIX YHCEN.
13 MHOeCTBO U €T0 2 2 3anucvisams ¢ noMouIbI0 HOPMYI CBOMCTBA ICHCTBUI ¢ AEHCTBUTENEHBIMU YHCIIAMH.
3JIEMEHTBI Dopmynuposams.
onpeodeieHus: KBAAPATHOTO KOPHS U3 YHCIA, apu(PMETHIECKOT0 KBapaTHOTO KOPHS U3 YHCIIa, PABHBIX
14 TTogMmHOKECTBO. 2 2 P Ap p > aprd Ap p P
MHOJKECTB, TIOJIMHOKECTBA, IIEPECCUCHUSI MHOXKECTB, 00hETUHEHISI MHOYKECTB;
Onepanuu Haj 5 ;
MEOKECTBAMM ceolicmea: PyHKIMHU ¥ = Xx°, apu(pMETUUECKOro KBaJPaTHOTO KOPHs, PyHKIMU y = /X .
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=
I I
15 | YucioBble MHOXKECTBA 3 Loxasvieams cBoOMCTBA apu()METHYECKOTO KBAIPATHOTO KOPHSL.
Lo 2
16 | Croiictea 4 |5 Cmpoums rpapukn QyHKIUi y =x"u y =/x .
apu(pMeTHUECKOTO [IpumenaTh IOHATHE aprU(METHIECKOTO KBaJpaTHOTO KOPHS TS BEIYMCIICHNS 3HAUCHNH BBIPAKEHUH.
KBaIPaTHOIO KOPHS Ynpowams BeIpaxenus. Pemats ypaBHeHus. CpaBHUBATh 3HAUYCHUS BRIPAKCHHUNA. BBITIONHATD
17 T 5 . npeoOpa3oBaHKe BEIPAKECHUH ¢ IPUMEHEHNEM BBIHECCHHUS! MHOKHUTEIS U3-TI0J 3HAaKa KOPH, BHECEHHUE
O)K%eCTBeHHHe MHOKHTEIS O 3HaK KOPHs. BEIMOIHATE 0CBOOOXKICHNE OT HPPALIMOHATIBHOCTH B 3HAMEHATENE APOOH,
1} a30BaHU N
peobpasos aHaJIN3 COOTHOIIEHUH MEX/Ty YUCIOBBIMA MHOXXECTBAMHU U MX dJIEMEHTAMHU
BBIPAXCHHIA,
CoJleprKaIInx
KBaJIpaTHbIC KOPHH
18 | dynxkius y = x med 303
rpaduk
KonTponbHas pabora Ne 1 1
4
I'naga 3 2 36
KBaapaTHsie ypaBHeHHsI
19 KBanparHsle ypaBHEHHUS. 3 4 Pacnosnasams v IpuBOINTH MPUMEPHI KBAAPATHBIX YPAaBHEHUH Pa3IMYHBIX BUIOB (TIOJHBIX, HETIOIHBIX,
Pemenne HenomHBIX MIPUBEAEHHBIX ), KBaJ[PATHBIX TPEXUICHOB.
KBaJIpaTHBIX ypaBHEHUH Onucviéams B 001LIEM BHJE PELICHUE HEMOIHBIX KBAAPATHBIX YpaBHEHUH.
N Dopmynuposamy:
20 dopmyna KopHeH 4 5 PALYIUD . N
onpeodeneHus: ypaBHEHHUS NIEPBOI CTEIIEHH, KBAIPATHOTO YPABHEHHUS; KBAIPATHOTO TPEXUICHA,
KBaJpaTHOTO YpaBHEHUSA
JIUCKPUMHHAHTA KBAJIPATHOTO YPaBHCHHUS
21 Teopema Bueta 3 5 1 KBaJpaTHOro TPEXuicHa, KOPHS KBaApPaTHOTO TpEXuwieHa; OMKBaAPaTHOTO YPABHEHUS;
ceoticmea KBaJipaTHOTO TPEXUJICHA;
Kontponsnas padota Ne 1 1 AP P L
5 meopemy Bueta n 00paTHyIo il Teopemy.
3anucvisams 1 fOKa3bIBaTh GOPMyITy KOpHEH KBapaTHOro ypaBHeHus. VccienoBaTh KOMTMIECTBO KOPHEH
22 KBanpaTssblil TpéxdiieH 3 5 KBaJJpaTHOT'O YPAaBHEHUS B 3aBUCUMOCTH OT 3HAKa €ro JUCKPUMHHAHTA.
N oxazvieams meopemvl: Buera (mpsiMmyto 1 00paTHYIO), O Pa3JIoKEHUU KBAAPATHOTO TPEXWICHA Ha
23 | Pemenue ypaBHeHUH, 5 7 A P (npsinty PaTHYI0), 0 p P P
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KOTOPBIC CBOJIATCS K MHOXKHTEJIH, O CBOMCTBE KBaJ[PATHOTO TPEXWIECHA C OTPUIIATCIHHBIM JUCKPUMHUHAHTOM.
KBaJIpaTHBIM Onucvieams Ha IPUMEPAX METOJI 3aMEHBI TIEPEMEHHON IS PELICHHUS ypPaBHEHHH.
ypaBHEHUSIM Haxooums KOpHU KBaJIpaTHBIX ypaBHEHUH pa3nuyHbIX BUIOB. [IpuMeHsaTh Teopemy Bueta u oOpatHyro eif
24 | Pammonansubie 6 ] TeopeMy. BEIMIOTHATE pa3ioskeHre KBaJpaTHOTO TPEXWICHA HA MHOXHUTETH. HaXouTh KOpHU ypaBHCHHIA,
ABHOHISL KaK KOTOpBIE CBOJIATCS K KBaApaTHHIM. COCTaBISATh KBaIpaTHbIE YPaBHEHUS M YPaBHEHUS, CBOISIINECS K
P KBaJIPaTHBIM, SBJISIONIHECS MAaTeMAaTUIECKIMH MOJICTISIMHA PEaTbHBIX CUTYaIni
MaTeMaTHYECKUE MOJICITU
PeaNBbHBIX CUTYaIUi
KouTponbHas pabora Ne 1 1
6
IToBTOpEHUe 19
U cUCTeMaTU3anus 10
y4eOHOro MaTepuaia
YrpakHeHUS 7151 TOBTOPEHUS 9 18
Kypca 8 Kiacca
Konrtponbnas padora Ne 7 1 1

Hroro: 105
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I'nasa 1 20 26
HepaBencrBa
1 UuncnoBsle HEpaBEHCTBA 3 4 Pacnosnasams 1 IpUBOANUTE MPUMEPHI UNCIOBBIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBIMH, TUHEWHBIX
N HEPABEHCTB C OTHOM NEPEMEHHOM, IBOMHBIX HEPABEHCTB.
2 OcHOBHBIE CBOICTBa 2 3 p A p e p
Dopmynuposams:
YHCIIOBBIX HEPABEHCTB . .
onpedeneHus: CPABHEHHS IByX YUCEIl, PELICHUS] HEPABEHCTBA C OJHONW NEPEMEHHOH, PAaBHOCHIIBHBIX
3 CrnoxeHne 1 yMHOXKEHUE 3 3 HEPaBEHCTB, PEIICHHSI CUCTEMBI HEPABEHCTB C OJJHOM NMEepeMEHHOI, 00JIaCTH ONpeeieHUS BRIPaKECHHUS;
YHCJIOBBIX HEPABEHCTB. €601licmea YACIOBBIX HEPABEHCTB, CJIOKEHHS 1 YMHO)KEHHUS YHCIOBBIX HEPABEHCTB
OnennBaHne 3HaYECHHSA /Jloka3vieams: CBOMCTBA YMCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUN U YMHOKEHHUHU YHCIIOBBIX
BBIPXKCHHS HEPABEHCTB.
N Pewamp nuHeiiHbIe HEPABEHCTBA. 3aNKCHIBATH PEIICHIS] HEPABEHCTB U UX CUCTEM B BHE YHCIOBBIX
4 HepageHcTBa ¢ onHOI 1 2
i MIPOMEKYTKOB, OObEIMHEHNS, TIEPECEUEHHUS YNCIOBBIX IIPOMEKYTKOB. Perrate cucreMy HepaBeHCTB C
onHOU nepeMeHHOH. OLleHNBATh 3HaYeHUE BhIpakeHus. M300paxaTs Ha KOOPIMHATHON MPSMOK
5 Pemenne HepaBeHCTB C 5 6 3aJlaHHBIC HEPABEHCTBAMH YMCIIOBBIE TPOMEKYTKH
OJTHOM TIEpEMEHHOM.
UucnoBble NPOMEXKYTKH
6 CucTtembl THHEHHBIX 5 6
HEPABEHCTB € OJTHOMI
MEpEMEHHOMN
KontponbsHas pabora Ne 1 1 1
I'naga 2 38 45
KBaapatuunas ¢pynkuus
7 [ToBTOpeHue u 3 4 Onucvieams TOHATHE (PYHKINY KaK MMPABHUIIA, YCTAHABIUBAIOIIETO CBSI3b MEXKIY dJIEMEHTAMHU ABYX
paciipeHne CBEACHUN 0 MHOJKECTB.
GbyHKIIIH Dopmynuposams:
N onpedenenus.; Hyls QyHKIHH; TPOMEXYTKOB 3HAKOTIOCTOSHCTBA (PYHKINHY; (DYHKITHH, BO3PACTAIOIIEH
8 CgoiicTBa pyHKINH 3 4 P yost GyHKImH; 1Ip y Gy, yrKimn, BO3p B
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9 Kak moctpouts rpaduk 3 3 (yObIBaromeil) Ha MHOKECTBE; KBaIpaTUUYHON (PYHKIINH; KBaJpaTHOTO HEPABEHCTBA;
dbyakoun y = kf(x), ecnu ceoticmea KBaIpaTUIHON (HYHKITHW;
U3BECTEH rpaduk npasua MocTpoeHus rpadukoB GyHKIMIA ¢ TOMOILBIO Tpeodpa3zoBanuii Buaa f(x) — f(x)+a;
dyHKIHH Jx) = fix + a); fix) = Kf(x).
y=fx) Cmpoumbw rpaduku QyHKIUI ¢ TOMOIIIBIO Mpeodpa3oBanuil Buaa f(x) — f(x) + a;
10 | Kak moctpouts rpaduku 4 4 Jx) = f(x + a); fix) = Kf{x). 3 . ,
byHKwmi ¥ = f(x) + b Cm;zoumb rpaduk kBaapatnaHou ¢yHkimH. [lo rpaduky KBaApaTUIHON (QYHKIIUN OMUCHIBATH €€
ny = f(x + a), ecnn CBOIICTBA.
H3BeCTeH rpadHK Onucvieams CXeMaTUIHOE PACTIOIOKEHHE Tapad0IIbl OTHOCUTEIBHO OCH aOCITHCC B 3aBICHMOCTH OT
byHKLIR Y = f{x) 3HaKa crapuero ko3 uiuenTa 1 AUCKPUMUHAHTA COOTBETCTBYIOLIETO KBaAPATHOTO TPEXUICHA.
Pewams xBagpaTHBIC HEPABEHCTBA, UCTIONB3YS CXEMY PacloIOKeHHs apadoibl OTHOCUTEIBHO OCH
11 Keanpatuunas GpyHKIus, 6 7 aocrrucce.
e€ rpaduK 1 CBOWCTBA Onucvieams TpapuUecKuil METOJI PEIICHHsI CUCTEMBI IBYX YPaBHEHHUH C IByMs IEPEMEHHBIMHU, METOA
KoHTpombHast pabota N 2 1 1 TIO/ICTAHOBKH 1 METOJI CTIOMCHIS! JUIsl PELLICHHS CHCTEMBI 1BYX YpaBHEHUH C ABYMS IEPEMEHHBIMH, OJTHO
13 KOTOPBIX HE SBISETCS TMHEHHBIM.
12 Pewrenne xBagpaTHbIX 6 7 Pewamwb TEKCTOBBIC 3a1a4M, B KOTOPBIX CUCTEMA JIBYX YPaBHEHUMU C IByMsI IEPEMEHHBIMU SBJISIETCA
HEpaBEHCTB MaTeMaTHYECKOH MOJENBIO PealbHOTO MPOIIecca, U HHTEPIPETHPOBATh PE3YNbTAT PEIICHNS CHCTEMBI
13 Cucrembl ypaBHEHHH © 6 7
JIBYMS TIEpEMEHHBIMHU
14 | Pemenue 3agau 5 3
C TIOMOIIIBIO CHCTEM
YpaBHEHHUH BTOpPOH
CTeTeH!
KontponbHas padora Ne 3 1 1
I'naga 3 27
DJIeMeHTBI PUKIATHOM 20
MaTeMaTHKH
15 MareMaTndeckoe 3 4 Ilpusooums npumepuol:
MOJIETTPOBAHME MaTEeMaTHYECKUX MOJIETIeH PeabHBIX CUTYalnii; MPUKIIAIHBIX 3a7a9; TPUOMMKEHHBIX BEJTHYNH;
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16 | IIpoueHTHBIE pacUETHI 3 4 WCTIOJIb30BaHMS KOMOMHATOPHBIX TPABUJI CYMMBI U IIPOU3BEICHUS; CIIYIaliHBIX COOBITHI, BKITFOYAs
17 | Mpu6mmxennsie ) 3 JIOCTOBEPHBIE Y HEBO3MOXHBIE COOBITHS; OMBITOB C PABHOBEPOATHBIMU UCXO/IaMU; TIPEJCTABICHUS §
BBIAHCIICHIS CTATHCTAYIECKHX JAHHPIX B BHIC Ta0IUI, TUarpamMm, rpad)ikoB; UCTIONH30BAHUS BEPOSITHOCTHBIX CBOHCTB
OKPY>KaIOIIUX SIBJICHUI.
18 | OcHoBHEbIE paBUIIa 3 4 Dopmynuposamn.
KOMOMHATOPUKH onpedenenusi: aOCONIOTHON MOTPEITHOCTH, OTHOCUTEIILHON TOTPENTHOCTH, JIOCTOBEPHOTO COOBITHS,
19 | Yacrora n seposocTs ) ) HEBO3MOXKHOTO COOBITHS;, KIIACCHYECKOE OTPEICIICHUE BEPOSITHOCTH;
N npaguia: KOMOWHATOPHOE MPABUIIO CYMMBI, KOMOWHATOPHOE TPaBUJIO IPOU3BEICHNS.
CITy4aifHOTO COOBITHS N
Onucwvigams STAIBl pENICHUS TPUKIIATHOMN 3a1a9H.
20 | Knaccuueckoe 3 4 [MosicHSTH 1 3aUCHIBATH (POPMYITY CIIOKHBIX MPOIEHTOB. [IpOBOUTH MPOLIEHTHBIE PaCUYETHI C
ONpeieTICHUE BEPOATHOCTH KCIIOJIH30BAHUEM CIIOKHBIX TPOLEHTOB.
21 T — 3 4 Haxooums TOYHOCTD IPUOIKEHHIS o TabMIe MPUOTMKEHHBIX 3HAYEHNH BEJIMIHHEI. chnonbsoBaTb
0 CTATHCTHKE pasnuuHbie (POPMBI 3aIUCH TPUOIMKEHHOTO 3HAYCHUS BeIMYMHBI. OIIEHUBATh MPUOTMKEHHOE 3HAUCHHE
BEJIUYUHBL.
KontponbsHas pabora Ne 4 1 1 1Ipo600dump OTBITHI CO CIYIAMHBIMU UCX0aMU. [10SCHATH 1 3anMCHIBaTh (POPMYITY HAXOKICHHUS YaCTOTHI
CITy9aifHOTO COOBITHS. OMUCHIBATh CTATUCTUYECKYIO OLIEHKY BEPOSTHOCTH CIYYaiHOTO COOBITHSI.
Haxoauth BepoSITHOCTB CITy4aifHOTO COOBITHSI B OTIBITAX C PABHOBEPOSTHBIMHU HCXOJIaMH.
Onucvieams dTAIBl CTATUCTHYECKOTO HccieoBanus. OpopMiisiTe HHGOPMAIUIO B BUJIE TAOIHI U
nuarpamm. M3Bnekats nHGOpMaHio U3 TabIuI u quarpaMm. Haxoauts M MpUBOIUTE PUMEPHI
KCIIOJIb30BaHUS CTATUCTUUECKUX XapaKTEPUCTUK COBOKYITHOCTU JAHHBIX: CpeIHEE 3HAUCHUE, MOJIa,
pa3Max, MeinaHa BEIOOPKH
I'nasa 4 24
YucsoBbie 17
MOCJIeJ0BATEILHOCTH
22 Hucnossie 2 3 Ilpugooumse npumepsi: OCIEAOBATENHHOCTEH; YHCIOBBIX MTOCIEA0BATEIILHOCTEN, B YACTHOCTH
MOCJIEI0BATEIHLHOCTH apu(MeTHIecKol ¥ TEeOMETPHUYECKOM MPOTPECCHIL; UCTIOIB30BaHUS ITOCIICA0OBATEIIFHOCTEH B PeaTbHON
23 T — 4 5 JKWU3HU; 3a]1a4, B KOTOPBIX PACCMAaTPUBAIOTCS CYMMBI ¢ OECKOHEYHBIM YHCIIOM ClIaraeMbIX.
nporpeccis Onucviéamy: TIOHSTHE TTOCIIEIOBATEIILHOCTH, YICHA TIOCIIEI0BATEIIBHOCTH, CIIOCOOBI 3a/IaHUS
MOCJIEI0BATEILHOCTH.
24 CyMMa 7 IepBbIX YJICHOB 3 4 Buvluucnsamo 4iieHs TOCIEAOBATEILHOCTH, 331aHHOM (POPMYIIOi n-ro WieHa WM PeKyPPEHTHO.
apuPpMETHICCKOM
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MPOTPEeCCUm Dopmynuposams:
onpeoeneHus.; apuPpMeTHIeCKON IPOTPECCHH, TEOMETPHUECKOH MMPOTrPECCH;
25 | I'eoMeTpudeckas 3 4 pe puc borp ’ by porp ’
DOIDECCHSL C60UCMBa YICHOB TEOMETPUICCKON M apU(PMETHUECKON MTPOTPECCHIA.
porp 3a0asams apuPpMeTHUECKYIO U TEOMETPHUECKYIO IPOTPECCHH PEKYPPEHTHO.
26 CymMma 71 IepBbIX 4JICHOB 2 3
FEOMETPUYECKOMI 3anucwvieams 1 nosicuams GOPMYITBI 00IIIETO WieHa apuMETHIECKON B Te€OMETPUIECKON TTPOTPECCHH.
MPOTPeCcCUm 3anucvieame M doxazvieams: HOPMYIIBI CyMMEI 71 IEPBBIX WICHOB apU(PMETHYCCKON U T€OMETPHUISCKOM
N Mporpeccuil; popMyIibl, BRIpaXKaroUe CBOMCTBA YWIEHOB apu(hMETUUECKON U T€OMETPUYECKON
27 | CymMma GeCKOHEYHOM 2 3 porp . (bopmyse1, BbIp B pud B3
. MIPOTPECCHIA.
TeOMETPHUYECKOM N N .
IpOIpeCCeHH, y KOTOpOiE | Buruucnsams cymMmy 0€CKOHEUHOM reOMETpUYIECKON porpeccud, y KoTopoi | q | < 1. IlpencraBnsath
<1 ’ OCCKOHEYHBIC MEPHOIUISCKUE APOOH B BIIC OOBIKHOBEHHBIX
Konrtponbnas padora Ne 5 1 1
IToBTOpEHUE 24
U cUCTeMaTU3auus 10
y4eO0HOro MaTepuaia
YrpakHeHUS 7151 TOBTOPEHUS 9 23
Kypca 9 kiacca
Konrtponbnas padora Ne 6 1 1
Uroro: 105 yacos
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I'nasa 1
IIpocTreiiune reoMmerpudeckue (pUrypbl 15
U UX CBOMCTBA
1 Touku u npsimMbIe 2 Tlpusodums IpUMEPHI TEOMETPHIECKUX (DUTYDP.
Onucwvieams TOUYKY, TIPSIMYIO, OTPE3OK, JI TOJI.
2 OTpe30K u ero AnrHa 3 ¥» TIpAMYIO, OTp YL Y
Dopmynuposams:
3 JIyu. Yron. Usmepenue yrios 3 onpeodeneHus: PaBHBIX OTPE3KOB, CEPEANHBI OTPE3Ka, PACCTOSIHUS MEXKAY ABYMSI TOUKAMHU,
OTIOJTHUTENBHBIX JTy4el, pa3BEPHYTOTO yIiia, pAaBHBIX YTIIOB, OMCCEKTPHUCHI yTIIa, CMEKHBIX U
4 CMexHbIe 1 BEpTHKAIbHbIE 3 a YHCH, PasBCPHYTOTO yIJ1a, p y ’ P yria,
1B BEPTUKAIBHBIX YTJIOB, IEPECEKAOIIMXCS MPSMBIX, IEPICHINKYIISPHBIX MPSIMBIX, TEPIICHAUKYISIPA,
y HAKJIOHHOM, PacCTOSIHHUS OT TOYKH J0 TIPSIMO;
5 [lepienquKynIpHBIE TPSIMBIE 1 ceoticmea: PacroioKEHUS TOUEK Ha MPSIMOH, N3MEPEHHSI OTPE3KOB U YTIIOB, CMEXHBIX U
6 AKCHOMI 1 BEPTHUKAIBHBIX YTJIOB, IEPICHINKYIIAPHBIX MPSMBIX; OCHOBHOE CBOHCTBO MPSIMOH.
Knaccugpuyuposams yripr.
[ToBTOpEeHME U cucTeMaTH3AIH 1 okaszbieams: TEOPEMBI O TIEPECEKAIONTUXCS MPAMBIX, O CBOMCTBAX CMEXHBIX U BEPTUKAIBHBIX YTJIOB,
y4eOHOro MaTepuaa 0 CIMHCTBCHHOCTH TIPSAMOM, TIEPIICHANKYIIIPHON TaHHOW (Coydai, Kor/ia TouKa JSKHUT Ha JaHHOU
PSIMOif).
Konrtponbnas padora Ne 1 1 P ) N .
Haxooums nmny oTpeska, TpalyCHYI0 Mepy yIJia, HCIOIb3Ys CBOMCTBA MX H3MEPEHUH.
H306padsccams ¢ MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB IreOMeTpHIecKre GUTYPBI: OTPE3OK, Iy,
YTOJI, CMEKHBIC U BEPTUKAIBHBIC YTIIBI, IEPIICHIUKYIISPHBIC MPSMBIC, OTPE3KHU U TYUH.
Tosachame, 4TO TaKOE aKCUOMA, OTIPENICTICHHE.
Pewamp 331291 Ha BEIYHCICHHE U TOKA3aTEIBCTBO, TPOBOIS HEOOXOAMMEBIE IOKA3aTeIbHbIC
paccyxaeHus
I'naga 2 18
TpeyrojibHUKH
7 PaBHbIe TpeyronpauKH. BIcOTa, 2 Onucwvieams CMBICT TIOHATHS «paBHbIC QUTYPBD». [IpUBOIUTH IPUMEPHI PaBHBIX QUTYD.
MeanaHa, OuccekTpuca Uszobpadcicamsy v HAXOAUTH HA PUCYHKAX PAaBHOCTOPOHHUE, pAaBHOOCAPEHHBIC, IPSIMOYTOJIBHEIC,
TpEeyroJabHUKa OCTPOYTOJIbHEIE, TYTIOYTOJIbHBIE TPEYTOJFHUKN M UX 3JIEMEHTHI.
N N Knaccugpuyuposams TpeyroasHUKY IO CTOPOHAM U yTIIaM.
8 [lepBslit 1 BTOpOI NMpU3HAKU 5 Puyup pey p y
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paBeHCTBA TPEYTOJILHUKOB Dopmynuposams:
N onpeoeneHus; OCTPOYTOIBHOTO, TYIIOYTOIBFHOTO, TPSIMOYTOJIFHOTO, PABHOOEIPEHHOTO
9 PaBHOOEIpEHHBIH TPEYTOIBHUK 4 P poy » TYTOY » IPAMOY P o ’
1 ero CBONCTEA PaBHOCTOPOHHET'0, Pa3HOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHCHI, BBICOTHI, MEJHAHBI
TPEYroJbHHUKA; PABHBIX TPEYTOJbHUKOB; CEPEANHHOTO MEPIICHANKYIISIPa OTpe3Ka; IepuMeTpa
10 [IpusHaku paBHOOEPEHHOTO 2 TPEyroJIbHUKA;
TpPEyroJbHUKa ceoticmea.; paBHOOEAPEHHOTO TPEYTOIbHUKA, CEPEANHHOTO MEPICHINKYIISPa OTPE3Ka, OCHOBHOTO
N CBOWCTBa PaBEHCTBA TPEYTOJIbLHUKOB;
11 Tpertuit npu3HaK paBeHCTBa 2 P pey ’
TPeYTOTHHUKOB NpU3HAaKy: PaBeHCTBA TPEYTOJIbHUKOB, pABHOOEAPEHHOTO TPEYTOJIbHUKA.
Jloxazvieams TEOPEMBL: O CIMHCTBEHHOCTH MIPSIMOM, TIEPTIICHANKYJIIPHON TaHHOW (Ciy4ai, Koraa
12 Teopemsl 1 TOYKa JISKUT BHE JaHHOH MPsIMOi1); TpU MpHU3HAKa PaBEHCTBA TPEYTONBHUKOB; IPU3HAKU
aBHOOEIPEHHOTO TPEYrOJIbHHUKA; TEOPEMBI O CBOWCTBAX CEPEIMHHOTO NEPICHINKYIAPa
IToBTOpEHUE U cUcTEMAaTHU3AIUA 1 p o pey ’ P pel PHCHIHMKYIIAPA,
paBHOOEAPEHHOTO ¥ PABHOCTOPOHHETO TPEYTOJILHUKOB.
y4e0HOro MaTepuana
Pasvacusamy, 9T0 TaKoe TEOpEMa, OMUCHIBATE CTPYKTYPY TeopeMbl. OOBACHITH, KaKyl0 TEOPEMY
Konrtponbnas padora Ne 2 1 Ha3bIBaIOT OOPATHOM JaHHOM, B YEM 3aKIIFOUACTCS METO]I I0Ka3aTeIbCTBA OT MPOTHBHOTO.
[IpuBOIUTH IPUMEPHI HCTIOTB30BAHMS TOTO METO/IA.
Pemmats 3amaun Ha BRIYMCIICHHUE U T0KA3aTEIHCTBO
I'naga 3
MMapanaeasubie npsiMmble. CymMma yrijioB 16
TPeyrojibHUKa
13 [NapannensHble IpsIMbIE 1 Pacnosnasame Ha yepTexax napajiesibHbIE MPSIMBIE.
N306paxarh ¢ TOMOIIBIO TMHEHKH U YTOJIbHHKA MapajuieIbHbIE TIPSIMBIE.
14 [Ipu3Haku napamiebHOCTH 2 N
OSMBLX Onucvigamy yritel, 00pa30BaHHBIC NP NIEPECCUCHUN ABYX MPSMBIX CEKYIICH.
p Dopmynuposams:
15 CBoiicTBa napasuiesIbHbIX 3 onpeoeneHus. TAPAJUIETHHBIX MPSIMBIX, PACCTOSIHUS MEXIY MapalIebHBIMUA IPAMBIMH, BHEIITHETO
TIPSIMBIX yTiia TpEyroJabHUKA, TUIIOTEHY3bI M KaTeTa;
ceoticmea: TIapaueNIbHBIX MPSAMBIX; YTII0B, 00pa30BaHHBIX P MEPECEUCHUH MapaIIeIbHBIX TPSAMBIX
16 CymMma yT0B TpeyroinbHHKa 4 . P P » YIJIOB, 00p pr riep pajll P
CEeKyIIel; CyMMBI YJIOB TPEYTOJbHUKA; BHEIIHETO yTIia TPEYTOJIbHUKA; COOTHOIIEHUN MEXTY
17 [IpsMOYTONBHBINA TPEYTONBHUK CTOPOHAaMH U YTIIaMH TPEYTOIbHHKA; MPSMOYTOIBHOTO TPEYTOJIBHUKA; OCHOBHOE CBOHCTBO
N MapauIeTbHBIX MPSMBIX;
18 CBoiicTBa PSAMOYTOJIBHOTO 2 P P ’
TpeyromEHIKa NpU3HAKY. NAPAIJIETLHOCTU IPSMBIX, PABEHCTBA MPSMOYTOJIBHBIX TPEYTOIbHUKOB.
lokasbieams: TEOPEMBI O CBOWCTBAX MapaUIENbHBIX MPSIMBIX, O CYMME YTIIOB TPEYTOJIbHHKA, O
Kontponbnas padora Ne 3 1

BHCIIHCM YTJIC TPCYTroJIbHUKA, HCPABCHCTBO TPCYTOJIbHHUKA, TCOPEMBI O CPABHCHHU CTOPOH U YTJIOB
TPEYyroJbHUKa, TCOPEMBI O CBOICTBax MNpAMOYTOJIbHOTO TPCYTr'OJIbHUKA, IIPU3HAKHA MapaJJICITIbHBIX
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m ]
=
MPSIMBIX, PABEHCTBA PSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
Pewams 331291 Ha BEIYHCIICHNE U I0KA3aTEIbCTBO
I'nasa 4
OKpYKHOCTH M KPYT. 16
I'eomeTpuyeckne NMoOCTpPOeHUs:
19 I'eomeTpryeckoe MECTO TOUEK. 2 Toscuams, 9T0 TaKoe 3a7a4ya Ha MOcTpoeHue; reometpuaeckoe Mecto Touek ('MT). [IpuBoanTs
OKpY>KHOCTb U KPYyT npumepsl [MT.
N H3z06pasicams Ha pUCYHKAX OKPYKHOCTH H €€ 3JIEMEHTBI; KacaTeIbHYIO K OKPY)KHOCTH; OKPYKHOCTh
20 HexkoTtopsie cBolicTBa 3 P pucy by ’ Y by - OKPY ’
BITMCAHHYIO B TPEYTOJIbHUK, U OKPYXHOCTb, OMTUCAHHYIO OKOJIO Hero. OnuchIBaTh B3aUMHOE
okpyxHocTH. KacarenbHas k N
pacroioKeHne OKPYKHOCTH U TPSMOH.
OKPYXHOCTH
Dopmynuposams:
21 OnucaHHas U BOVCAHHAS 3 onpeodenenusi: OKPY>KHOCTH, KPyTra, X JJIIEMEHTOB; KacaTeJIbHON K OKPY>KHOCTH; OKPY>KHOCTH,
OKPYKHOCTH TPEYTOJIbHHUKA OTIMCAHHOW OKOJIO TPEYTOJbHUKA, U OKPY>KHOCTH, BIMCAHHOW B TPEYTOJIBHUK;
ceoticmea: CepeHHOT0 nepneHaukynapa kak [ MT; Ouccextpucs! yria kak ' MT; kacarenpHO#I
22 3ama4un Ha IOCTPOEHHE 3 e PHCHANKYIAP ’ P yr ’
K OKPY>XHOCTH; THaMETpa M XOPAbl; TOUKH IepeceueHus CepeINHHBIX MEPICHINKYIIIPOB CTOPOH
23 MeToa reoMeTpUIecKUX MECT 3 TPEYroJbHHUKA; TOUKH MEePeceueHHst OMCCEKTPUC YIIIOB TPEYTOJIbHUKA,
TOYEK B 3a/1a4ax Ha MOCTPOEHUE NpU3HAaKy KacaTeIbHOH.
oKa3vleams: TEOPEMBI O CEPeIUMHHOM MEPIIEHANKYIsIpe U OnuccekTpuce yria kak [ MT;
[loBTOpEHME M cUCTEMaTH3ALUS 1 A p pea PHCHAMKYIAD Tpucey ’

y4eOHOro MaTepuaia

KontponbsHas pabora Ne 4

0 CBOMCTBaX KacaTelbHOW; 00 OKPY>KHOCTH, BIUCAHHON B TPEYTOJIBHUK, OIMCAHHOW OKOJIO
TPEYrOJIbHUKA; MPU3HAKH KacaTEIbHOM.

Pewams ocHOBHBIE 3371a4M Ha TIOCTPOCHUE: TIOCTPOEHHE YIJIa, PABHOTO JaHHOMY; IOCTPOCHHE
CepeIMHHOI0 NEPIIEHANKYJIISIpA JAHHOTO OTpe3Ka; MOCTPOESHUE MPAMOM, TPOXOASILIEHN uepe3 TaHHYIO
TOUYKY U MEPIEHANKYIAPHON JTaHHOW NPSMON; TIOCTPOEHHE OMCCEKTPUCH] TAaHHOTO yTJia; HOCTPOCHHUE
TpEyrojibHUKa 10 ABYM CTOPOHAM U YIUIy MEKIY HUMHU; [10 CTOPOHE U ABYM IPUJIEKALIUM K HEel
yIiaM.

Pemats 3amaun Ha noctpoerne metogom 'MT.

Cmpoumb TpeyrojabHUK 10 TPEM CTOPOHAM.

Pewamy 3agaun Ha BbIYUCIICHHE, 10KA3aTEIbCTBO U [IOCTPOEHUE
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8 8 Copep:xanue yueGHOro KoanyectBo XapaKTepuCTHKA OCHOBHBIX BUJOB JeATEIbHOCTH YYeHUKA
o MaTepuaja 4acoB (Ha ypoBHe y4eOHBIX el CTBHI)
ol
=
O0o0menne
U cHCTeMaTU3alus 4
3HAHUIH yYaluxcs
YrpaxxHeHus 111 TOBTOPEHUS Kypca 7 3

Kjacca

Konrtponbnas padora Ne 5




I'eomerpus. 8 kirace
( Bcero 68 yacoB)
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8 8 Copep:xanue yueGHOro KosmmgectBo XapaKTepUCTHKA OCHOBHBIX BU/IOB JeAATeIbHOCTH YUEHHKA
S g MaTepuaJia 4acoB (Ha ypoBHe y4eOHBIX JelCTBHI)
m <
=
I'nasa 1 2
YeThIpEXyrobHUKH
1 YeThIpEXYTONBHUK U €70 2 THoscHuams, 9T0 TaKoe YeTHIPEXYTONbHUK. OMUCHIBATD 3JIEMEHTHI YETHIPEXYTOJIbHHUKA.
3JIEMEHTHI Pacnosnasame BIIYKIIbIE U HEBBILYKJIbIE YETHIPEXYTOIbHUKH.
o H300pasxcams 1 HAXOAUTH HA PUCYHKAX YETBIPEXYTOJIBHUKY Pa3HbIX BUIOB U UX 3JIEMEHTHI.
2 [TapannenorpamMm. CBoiicTBa 2 P A pHcy pexyr p A
Dopmynuposams:
napauenorpamma
onpedenenus: apajjieJorpaMMa, BEICOTHI TapajuleorpaMMa; MpsIMOYToJIbHUKA, poM0Oa, KBaApara;
3 IIpu3Haku napauiensorpaMma 2 CpeqHel JIMHUK TPeYTrOIbHUKA; TPaNeLiy, BBICOThI TPAlleluy, CpeAHEN JINHUY TpareLuy;
EHTPAJIBFHOTO YIJla OKPY>KHOCTH, BIMCAHHOTO YIJla OKPY>KHOCTH; BIIMCAHHOTO ¥ OMIMCAHHOTO
4 [IpsamoyronsHUK 2 Hertpa Y Py ’ y Py ’
YeTHIPEXYTOJIbHUKA,;
5 Pom6 2 ceoticmea: TlapajiiesiorpaMma, IpsMOyrojbHUKA, poM0Oa, KBaapaTa, CpeIHUX JINHUN TPEYTroJIbHUKA
6 Ksazpar 1 U TpalneLuy, BIMCAaHHOIO YIjla, BHMCAaHHOIO U ONHMCAHHOTO YEThIPEXYTOJIbHUKA;
npu3HaKy. NapajenorpamMma, NpsiMOyTrolbHUKA, pOMOa, BIUCAHHOTO U OMUCAHHOTO
KontponsHas pabora Ne 1 1 YeTBIPEXYTOMBLHUKA.
0Ka3b16aMb. TEOPEMBI O CyMME YIJIOB YETBIPEXYTOJIBHUKA, O TPaAyCHOI Mepe BIMCAHHOI'O yIia, O
7 CpenHsasa TMHUS TPEYTOJIbHUKA 1 A N P Y yr pexy » O Tpany p yia,
CBOWCTBaxX M MPHU3HAKAX MapajieorpaMma, IpsMOyroiIbHIKA, poMOa, BIMCAHHOTO U OITMCAHHOTO
8 Tpanerus 4 YeTHIPEXYTOIBHUKA.
9 LlenTpanbHbIe ¥ BIIMCAHHBIE 9 IIpumensame U3ydeHHBIE ONPEAEIICHUS, CBOMCTBA U IPU3HAKY K PELLICHUIO 33134
YTIIBI
10 BrincaHHbIE 1 ONTMCaHHBIE 2
YeTHIPEXYTOIBHUKN
KontponbsHas pabora Ne 2 1
I'naga 2 16
IlonoOune TpeyroJbLHNKOB
11 Teopema ®aneca. Teopema o 6 Dopmynuposams:

MMPOMOPHHNOHAJIBHBIX OTPE3KaxX

onpe()eﬂeﬂue HOI[O6HI>IX TPCYTrOJIbHUKOB,
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8 8 Coaepixanue y4e0HOT0 KoauuectBo XapakTepUCTHKA OCHOBHBIX BU/IOB /IeSITeIbHOCTH YYeHUKA
S g MaTepuaJia 4acoB (Ha ypoBHe y4eOHBIX e CTBHI)
= g
=
12 [TopoGHBIE TPEYTrOTBHUKH 1 ceolicmea: MeINaH TPEYTrOIbHUKA, OMCCEKTPUCHI TPEYTOJILHUKA, MIEPECEKAIOIIUXCS XOP/I,
N KacaTeJIbHOM U CEKYILEH;
13 [epBslit mpu3HaK mogoous 5 YyHien
Npu3HaKy MoI00Us TPEYroJIbLHUKOB.
TPEYTOJIHHUKOB
Jlokazvieamy:
14 Bropoii u TpeTtnii npu3HaKu 3 meopemsi: Dajeca, 0 MPOMOPIIUOHAIBHBIX OTPE3KaxX, O CBOMCTBAX MEAMAH TPEYTOJIbHUKA,
Mo100Us TPEYT OJIbHUKOB OHCCEKTPUCHI TPEYTOJILHIKA,
ceoticmea. TIEpeCEKarOINXCsl XOp/, KacaTeIbHOM U CeKylIel;
Kontponbnas padora Ne 3 1 P » P yier,
npu3HaKy oI00us TPEYTrOIHLHUKOB.
Ipumename N3ydeHHBIE OTIPEIEICHNS, CBOWCTBA M MPU3HAKU K PELICHHIO 3a/1a4
I'nasa 3
Pemenue mpsiMoyroJibHbIX 14
TPEeYroJibHUKOB
15 Metpuueckue COOTHOIICHUS 1 Dopmynuposamu:
B MIPSIMOYTOJIEHOM TPEYTOJIbHUKE onpeoeneHus.; CUHyca, KOCUHYyCa, TAHT€HCA, KOTAHT€HCAa OCTPOTO yria MPsIMOYTOJIEHOTO
€yTOJIbHUKA;
16 Teopema [Iugaropa 5 bey ’
c60lCMEa. BRIPAKAIONINE METPUICCKUE COOTHOIICHUSI B IPSIMOYTOJILHOM TPEYTOJIBHUKE U
KontponbHas padora Ne 4 1 COOTHOIIEHHS MEXTYy CTOPOHAMH M 3HAUEHUSMHU TPUTOHOMETPHUYECKUX (DYHKITHI B IPSIMOYTOJIEHOM
€yTOJIbHUKE.
17 Tpuronomerpuueckue GyHKIUU 3 Tpey
3anucvieame TPUTOHOMETPHUYECKUE POPMYITBI, BRIPAKAIOIINE CBS3b MEKIY TPUTOHOMETPHUCCKUMU
OCTpOTO yTia MPSMOYTOJIEHOTO
B — (YHKITMSIMH OJTHOTO ¥ TOTO %€ OCTPOTO yTJIa.
Pewams npaMOyToIbHBIE TPEYTOTBHUKH.
18 Petrenue mpsiMoyroasHbIX 3 Jloxazvieams:
TPEYTOJIHHUKOB meopemy 0 METPUIECKUX COOTHOIIICHUSX B MPSIMOYTOJILHOM TPEYTOJIbHUKE, TeopeMy [ludaropa;
OpMYJibl, CBS3BIBAIOIINE CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC OHOTO M TOTO K€ OCTPOTro yIia.
KontponbsHas padorta Ne 5 1 opuyabi, i ye, ye, ’ A poroy
Bv1600ums 0CHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO M 3HAUEHUS CHHYCa, KOCHHYCa, TAHT€HCa U
KoTaHreHca ajus yrios 30°, 45°, 60°.
Ipumename N3ydeHHBIE ONIPEIEICHNUS, TEOPEMBI U (POPMYJITBI K PEIIEHHUIO 3314
I'nasa 4
MHOroyroJiLHIKH. 10
IL101magb MHOTOYTOJIBHUKA
19 MHOTOYTOIBHUKH 1 THoschsame, 9TO Takoe TUIOIAh MHOTOYTOJTbHUKA.
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8 8 Coaepixanue y4e0HOT0 KoauuectBo XapakTepUCTHKA OCHOBHBIX BU/IOB /IeSITeIbHOCTH YYeHUKA
S g MaTepuaJia 4acoB (Ha ypoBHe y4eOHBIX e CTBHI)
m ]
=
20 [NonsiTre muromau 1 OnuceIBaTh MHOTOYTOJIEHUK, €70 3JIEMEHTBI; BEIMTYKIIbIC U HEBBITYKIIBIC MHOTOYTOJIbHUKH.
MHOTOYTOJTbHHKA. N300paxkaTh U HAXOAUTH HA PUCYHKAX MHOTOYTOJILHUK H €T0 JJIEMEHThI, MHOTOYTOJIbHUK,
[Tnomane npssMOyroIbHUKA BIIMCAHHBIN B OKPYKHOCTh, 1 MHOTOYT'OJIbHUK, OITUCAHHBIN OKOJIO OKPYKHOCTH.
Dopmynuposams:
21 [Inomane napamienorpaMma 2 PP
onpeoeieHus.; BINCAHHOTO ¥ OMUCAHHOTO MHOTOYTOJFHUKA, TUIOMAH MHOTOYTOJIbHUKA,
22 [Tnomane TpeyronpHUKa 2 PaBHOBEIMKHAX MHOTOYTOJILHHKOB;
OCHOBHbIE C8OLCMEa IO MHOTOYTOJIBHUKA.
23 [Tnomans Tpaneuuu 3 man y
okaszbieams: TEOPEMBI O CyMME YTJIOB BBITYKJIOTO /7-yTOMBHUKA, IIOMAAN MPAMOYTOJIBHIKA,
KontponbsHas padbora Ne 6 1 TJIOIIATH TPEYTONBHIKA, TUTOIIIAIA TPATICTIFH.
Tpumensme N3ydeHHBIE ONPENIEICHUS, TEOPEMbI U (DOPMYJIBI K PEIICHUIO 33134
IToBTOpEHUE
U cHCTeMaTU3auus 6
y4eOHOro MaTepuaia
YrpakHeHus 71 TOBTOPEHUS Kypea 8 5

Kjacca

Konrtponbnas padora Ne 7
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8 8 Coaepixanue y4e0HOT0 KoauuectBo XapakTepUCTHKA OCHOBHBIX BU/IOB /1eSITeIbHOCTH YYeHUKA
S g MarTepuaJia 4acoB (Ha ypoBHe Yy4eOHBIX J1elicTBHI)
m ]
=
I'nasa 1 16
Peurenue TpeyroJibHUKOB
1 CuHyc, KOCHHYC, TAHT'€HC 2 Dopmynuposams:
kotanresc yrina ot 0 mo 180 onpedeneHus. CUHyca, KOCHHYCa, TAaHTeHCca, KoTaHreHca yraa ot 0 o 180 ;
€6801icME0 CBSI3W JITUH TMaroHaJIel ¥ CTOPOH MapajuierorpaMmma.
2 Teopema KOCHHYCOB 3
Dopmynuposams 1 pazbsICHATE OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO. BrunciiaTe 3HaueHne
3 Teopema cunycoB 3 TPUTOHOMETPUIECKON (DYHKIIMH yTJIa IO 3HAUYCHUIO OJJHON M3 €ro 3alaHHbIX (PYHKINH.
Dopmynuposams M TOKA3bIBATh TEOPEMBI: CHHYCOB, KOCHHYCOB, CIIEJICTBUS U3 TEOPEMbI KOCHHYCOB H
4 Pelienne TpeyroasHUKOB 3 PAYIUP A P yCoB, yeoB, ciel P y
CHHYCOB, O TUTOMIAH OTICAHHOTO MHOTOYTOJTbHHKA.
5 DopMyIIBl AT HAXOKICHUS 4 3anucvieame M TOKa3bIBATh (YOPMYJIIBI TS HAXOXKICHUS IUIOMAH TPEYTOJIEHUKA, PAIIyCOB
IJIOIIaAN TPEYroJIbHUKA BIMCAHHOW U ONMCAaHHOW OKPYXHOCTEN TPEyTrOIbHUKA.
Ipumenams N3ydeHHBIE ONIPEIEICHS, TEOPEMbI U (POPMYJITBI K PEIIEHHUIO 3314
Konrtponbnas padora Ne 1 1 p th pea - TCOPp (bopmy p o
I'naga 2 8
IIpaBuiabHbIE MHOTOYIOJbHUKHU
6 [IpaBusIbHBIE MHOTOYTOJIBHUKH U 4 Toschsme, 9TO Tako€ NEHTP U LIEHTPATLHBIN YTOJ MPaBHUIIEHOTO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT
HUX CBOMCTBA Kpyra.
Dopmynauposamun:
7 Jnuna okpyxHocTH. Ilnomans 3 PALYIUP

Kpyra

KontponbsHas pabora Ne 2

onpeoeneHue TIPAaBUIIEHOTO MHOTOYTOJTbHUKA,;

c60ticmea PaBUIILHOIO MHOTOYTOJIbHUKA.

/Jloxa3vleams CBOWCTBA MPABUIIBHBIX MHOTOYTOJIBHUKOB.

3anucvieame M pa3bACHATH (POPMYIIBI JUTHHBI OKPYKHOCTH, TUIOMIAINA KPyTa.

3anucvieame M TOKa3bIBaTh (HOPMYJIIBI JUITUHBL TYTH, IDIOMIAIA CEKTOPA, (DOPMYJIBI I HAX0XKICHUS
paJinycoB BIMCAaHHON M OMMCAHHOW OKPYXHOCTEHN MPaBUIbHOIO MHOTOYTOJIbHUKA.

Cmpoumsb ¢ TOMOIIBIO IUPKYJIS ¥ TMHEWKH MPABIWIbHBIE TPEYTONBHUK, YETHIPEXYTONBHHK,
LIECTUYTOJILHUK.

Ipumename N3ydeHHBIE ONIPEIEICHUS, TEOPEMBI U (POPMYJITBI K PEIISHHUIO 3314
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8 8 Coaepixanue y4e0HOT0 KoauuectBo XapakTepUCTHKA OCHOBHBIX BU/IOB /IeSITeIbHOCTH YYeHUKA
o MaTepuaJia 4acoB (Ha ypoBHe y4eOHBIX e CTBHI)
ol
=
I'nasa 3
JlexapToBBI 11
KOOPAMHATHI HA MJIOCKOCTH
8 Paccrostare Mex Iy IByMS 3 Onucwvieams TPSIMOYTOIBHYIO CUCTEMY KOOPAMHAT.
TOYKAMH C 33JaHHBIMH Dopmynuposams: ONpeJielicHHEe YpaBHEHHS (QUTYPBI, HEOOXOAMMOE U IOCTATOYHOE YCIOBHS
koopanHatamu. KoopauHatsl NapayieTbHOCTH ABYX HPSMBIX.
CepelnHBI OTpe3Ka 3anucwisams 1 JOKA3BIBATH POPMYIIBI PACCTOSHUS MEKAY IBYMSI TOUKAMU, KOOPAWHAT CEPEANHBI
OTpe3Ka.
9 VYpasuenue ¢urypsl. Y paBHeHHE 3 P N N
ORDYIKHOCTH Bvi6ooums ypaBHEeHNE OKPYKHOCTH, 00Ilee ypaBHEHUE MPSIMOIi, ypaBHEHHUE MPSIMOMH C YTIIOBBIM
Py KO3 PHULIHEHTOM.
10 YpaBHeHUE IpsIMOi 2 loxazvieams HEOOXOIUMOE U JOCTATOYHOE YCIOBHE MApaATIICIIBHOCTH ABYX HPSIMBIX.
N N Ipumename N3ydeHHBIE ONIPEIEICHNS, TEOPEMBI U (POPMYJITBI K PEIIEHHUIO 3a1a4
11 VYrnoBoii koadpuimeHt npsmMoi 2 p th pea - TCOPp bopmy p o
Kontponbaas padora Ne 3 1
I'nasa 4
12
BekTopsl
12 ITonsiTHe BexkTOpa 2 Onucvieams TOHATHS BEKTOPHBIX M CKAJISIPHBIX BeInduH. VITocTprpoBaTh MOHATHE BEKTOPA.
Dopmynuposams:
13 Koopaunats! BekTopa 1 PMVIUP
onpeodenenusi: MOIYJSI BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAWHAT BEKTOPA,
14 CroxeHue U BBIYMTaHUE 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, TPOTHUBOIIOJIOKHBIX BEKTOPOB, YMHOKEHHS BEKTOPA Ha
BEKTOPOB YHCITI0, CKAJISPHOTO MPOU3BEIEHUS BEKTOPOB;
C601icTea: PaBHBIX BEKTOPOB, KOOPJMHAT PaBHBIX BEKTOPOB, CI0KEHHUS BEKTOPOB, KOOPIUHAT
15 YMHOKeHNE BEKTOpa Ha YHCIIO0 3 P POB, KOOPAL P POB, POB, KOOPAL
BEKTOPa CyMMBI F BEKTOPa Pa3HOCTH JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHS BEKTOPA
16 CkarnsipHOe Ipou3BEICHIE 3 Ha YHCJI0, CKAIAPHOTO IPOU3BEACHNS JBYX BEKTOPOB, MEPIEHINKYIISPHBIX BEKTOPOB.
BEKTOPOB Jloka3zvieams TEOPEMBL: 0 HAXOKACHUH KOOPAWHAT BEKTOPA, O KOOPJMHATAX CYMMBI U Pa3HOCTH
BEKTOPOB, 00 YCIIOBUU KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOKACHUH CKaISIPHOTO MPOU3BEACHUS
KontponbsHas pabora Ne 4 1 POB, 00 Y P ABY POB, A P P A
JIByX BEKTOPOB, 00 YCIIOBHH TIEPIICHIUKYIISIPHOCTH.
Haxooums KocHHYC yriia MeKAY IByMsl BEKTOPaMHU.
Ipumensms N3y4eHHBIE ONPEACIICHNUS, TEOPEMBI U (POPMYJIIBI K PELICHHUIO 3a/1a4
I'nasa 5
I'eomeTrpnueckne 13

npeodpa3oBaHusi
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8 8 Coaepixanue y4e0HOT0 KoauuectBo XapakTepUCTHKA OCHOBHBIX BU/IOB /IeSITeIbHOCTH YYeHUKA
o MaTepuaJia 4acoB (Ha ypoBHe y4eOHBIX e CTBHI)
ol
=
17 JIBmxenue (mepeMerneHue) 4 Tlpusooums npuMepsl peobpazoBaHus GUryp.
¢urypsl. [lapaniensHbIi OmnuceiBaTh npeodpazoBanusl GUTYP: AapaIUICTbHBIN IEPEHOC, OceBasi CAMMETPHS, IICHTpaIbHAS
nepeHoc CUMMETpUS, TIOBOPOT, TOMOTETHSI, TOI00HeE.
Dopmynuposams:
onpedeenusi: IBKXCHUS; PaBHBIX (DUTYP; TOUEK, CAMMETPHYHBIX OTHOCUTEILHO TPSIMOIL; TOUEK,
CUMMETPUYHBIX OTHOCUTEIBHO TOYKH; (PUTYPBI, UMEIOIIEH 0Ch CUMMETPUH;, (QUTYPBI, UMEIOIICH
LEHTP CUMMETPHH; TOA0OHBIX QUTYD;
ceoticmea. TBIKEHHS, TapaJlIeIbHOTO TIepeH0ca, OCEBOH CUMMETPHH, IEHTPAITBHON CHMMETPHH,
MMOBOPOTA, TOMOTETHH.
Jloka3zvieams TEOPEMBL: O CBOMCTBAaX MapauIeIbHOTO MEPEeHOCca, 0CEBOM CHMMETPHUH, LICHTPaIbHOM
CUMMETPHUH, TIOBOPOTA, TOMOTETHH, 00 OTHOILICHUH TIOLIAIeH MOJOOHBIX TPEYTOIbHUKOB.
Ipumename N3ydeHHBIE ONIPEIEICHNS, TEOPEMbI U (POPMYJIIBI K PEIICHHUIO 3a1a4
18 OceBas 1 LeHTpaIbHAS 4
cummeTpun. [ToBoport
19 I'omorerus. [Togobue puryp 4
Konrtponbhas padora Ne 5 1
IToBTOpEHUE 8
U cHCTeMAaTH3aLusl
y4eOHOro MaTepuaia
YpaxxHeHus 1J1s1 TOBTOPEHUS 7

Kypca 9 knacc

KontponbsHas pabora Ne 6




