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1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HHPEIMETA, KYPCA

1.1JIugHOCTHEIE PE3YJIbTAThI OCBOCHUA V“IC6HOFO opeamMeTa, Kypca
1. T'oTOBHOCTB M CIIOCOOHOCTH OOYYAOLIMXCS K CAMOPA3BUTHIO U caMOOOPa30BaHUIO Ha

OCHOBE MOTHBAIlMM K OOYYCHHIO W [IO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH
OCO3HAaHHOMY BBIOOPY M TIOCTPOCHHUIO HallbHEHIICH WHAMBUAYAIHLHON TPacKTOPUU
oOpa3oBaHusi Ha 0aze OPHEHTUPOBKM B MHUpe Mpodeccuii M MpodheccuoHaIbHBIX
MPEANOYTEHUH, C YYETOM YCTOMYMBBIX TO3HABATEIbHBIX HHTEPECOB.

2. CdopMHUPOBAaHHOCTH OTBETCTBEHHOTO OTHOLICHUS K YYCHHUIO

3. CdopmupoBaHHOCTH LEJI0CTHOTO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH

1.2 MertanpeAMETHBIE PE3YILTaThl OCBOCHUS V‘IGGHOFO opeamMEeTa, Kypca

Peeyiamusuvie YV

1. YMeHue caMOCTOSTEIHHO OMPEENATh eI 00yUeHHUsI, CTAaBUTh U (POPMYITHPOBATH
HOBBIE 33]1a4i B yueOe U MM03HaBaTeIbHON JAESITeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOCH
IIO3HABATENBHOM JesITeabHOCTH. OOydaronMics CMOXKET:

® aHAIM3UPOBATH CYNICCTBYIOIINE U IUTAHUPOBATH Oyaymire 00pa3oBaTeIbHbIC
pe3yIbTaThl;

¢ yacHTU(DHUIUPOBATH COOCTBEHHBIC MMPOOIEMBI M OIIPEIEISITh TIIABHYIO TPOOJIEMY;

® BBIIBUraTh BEPCUU PELICHUS IPOOIEMBbI, (HOPMYIUPOBATH TUTIOTE3bI, IPEABOCXUIIATH
KOHEYHBIN pe3ysbTaT;

® CTaBUTH LIEJb ACSITEILHOCTH HA OCHOBE OMPEICTICHHON MPOOIEMBI U CYHIECTBYIOIINX
BO3MOKHOCTEH;

e (dopMynupoBaTh yueOHbIC 3a]a4M KaK IIard JTOCTHXKEHUS TOCTABICHHON IeNn
NESITEIIbHOCTH;

e 00OCHOBBIBATH I1€JIEBbIE OPUEHTHUPHI M IPHOPUTETHI CCHUTKaMH Ha IIEHHOCTH,
yKa3bIBasi U 0OOCHOBBIBAs JIOTHYECKYIO MOCIIEA0BATENbHOCTD 1IAr0B.

2. YMeHMe caMOCTOSITeNIbHO TUIAHUPOBATh yTH TIOCTHKEHHUS 1ieleil, B TOM Yuciie
aJIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3PpPpeKTUBHbIE CIOCOOBI pelICHHs] YUeOHbIX U
MO3HABATEJBHBIX 3a/1a4. OOyyaronMics CMOXKET:

e OmpeaensTh He0OXOANMbIE JelicTBHE(S1) B COOTBETCTBHH C yUeOHOH U
MIO3HABATEJILHOM 3a/jaueil U COCTaBNIATh AITOPUTM HX BBITOJTHEHHUS;

e 00OCHOBBIBaTh M OCYLIECTBIISITh BBIOOP HanOosiee 3PEKTUBHBIX CIIOCOOOB pelIeHuUs
y4eOHBIX U M03HaBaTEIbHbIX 33j1ay;

® ONpeIeNsiTh/HaXOIUTh, B TOM YMCIIE U3 TPEITIOKEHHBIX BAPHAHTOB, YCIOBUS JIJIS
BBITIOJIHEHHS YIEOHOW 1 TTO3HABATEIHLHON 3a/1a4H;

® BBICTpaWBaTh KU3HEHHBIC IUIAHBI HA KPATKOCPOUHOE OyyIee (3asBIIsTh IIEJIeBbIE
OpPHEHTHUPHI, CTABUThH aJCKBATHBIC UM 3a/Ia49H U Tpe/iIaraTh IeHCTBHSA, YKa3bIiBasi © 000CHOBBIBAS
JIOTHYECKYIO TTOCIIEIOBATEIHHOCTh IIaroB);

® BBEIOWpATH U3 MPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSITEITFHO UCKATh
CpeACcTBa/pecypChl ISl PEIICHUS 33a4H/TIOCTHKESHHUS EITH;

® COCTaBIATH IJIAH PELICHUs MPOOIEMbI (BBITOIHEHUS POEKTa, IPOBEICHHS
WCCIICIOBAHMS);

® ONpeaeNaTh MOTeHIUANbHBIE 3aTPYIHEHH NP PeICHUH y4eOHOM 1 MO3HABATEIbHOM
3aJaui ¥ HaXOAUTh CPEICTBA JUIsl UX YCTPAHEHUS;



® OIUCHIBATh CBOI OMBIT, OOPMIISIS €T0 JUIA Epeaayy IPYTruM JIIOSM B BUJIE
TEXHOJIOTHH PEHICHUS MPaKTUUYECKHUX 3a]a4 OMPEIEIEHHOT0 Kiacca;

® IUIAHUPOBATH M KOPPEKTUPOBATH CBOIO MHMBHIYyaJIbHYIO 00pa30BaTEIbHYIO
TPAECKTOPHIO.

3.  YMeHue COOTHOCUTDH CBOM JICHCTBUS C INIAHUPYEMBIMU pPe3yJIbTaTaMH,
OCYIIECTBIISITH KOHTPOJIb CBOCH JIEATEIHHOCTH B MPOIecce JOCTUKEHUSI Pe3yJIbTaTa, ONPeIesTh
CrocoObl ICWCTBUI B paMKaXx MPEAIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JEHCTBUS B COOTBETCTBHH C U3MEHSIOIIEHCS cuTyarueil. O0yJaronuiicss CMOXKET:

® OIpeAeNsiTh COBMECTHO C MEJaroroM U CBepCTHUKAMU KPUTEPUH TUIAHUPYEMBIX
pe3yJbTaTOB U KPUTEPUU OLICHKU CBOEH yuyeOHOM AeSITeTbHOCTH;

® CHUCTEMAaTHU3UPOBATH (B TOM YHCIIE BEIOMPATH MPUOPUTETHBIC) KPUTEPUHI
IUTAHUPYEMBIX PE3YJIbTaTOB U OLICHKU CBOEH JeSTEIbHOCTH;

° OT6I/IpaTb HHCTPYMCHTSI JIs1 OLICHHUBAHW A cBOEH ACATCIIbHOCTHU, OCYIICCTBIIATH
CaMOKOHTPOJIb CBOCH JESTEILHOCTH B PAMKAX MPEIOKEHHBIX YCIOBHH U TPeOOBaHMIA;

® OLCHUBATH CBOIO ACATCIIBHOCTL, APryYMCHTUPY ITPUYIWHDBI JOCTHXCHUA WA
OTCYTCTBUS IUIAHUPYEMOTO PE3yibTaTa;

® HAXOAWTh JOCTATOUHBIE CPE/ICTBA AJIsl BHIOTHEHHS Y4eOHBIX ACHCTBHIA B
W3MCHSOIICHCS CUTYAITUH /WK TIPU OTCYTCTBHH INIAHUPYEMOTO Pe3yJIbTaTa;

e paboTas Mo CBOEMY IJIaHy, BHOCUTh KOPPEKTHBBI B TEKYIYIO A€ATEILHOCTh Ha
OCHOBE aHaJllM3a U3MEHEHUN CUTYyalluu JJIs MOJIy4eHHUs 3allJIaHUPOBAHHBIX XapaKTEPUCTUK
POAYKTa/pe3ynbTara;

® YCTaHABJIMBATh CBSI3b MEXKY MOTYYCHHBIMU XapaKTEPUCTUKAMHU MPOYyKTa U
XapaKTepUCTUKAMU Tpoliecca AesITeNbHOCTU U 10 3aBEPIICHUH e TEIILHOCTH MPeAiarath
N3MCHCHHUEC XAPAKTCPUCTHUK IIPOUCCCa NI MOJTYYCHHUA YIIYUIICHHBIX XapaKTCPUCTHUK IMTPOAYKTA,

® CBEpSTH CBOM JICUCTBHUSA C IIEJIbIO U, TPU HEOOXOIUMOCTH, UCTIPABIIATH OLTHOKHU
CaMOCTOSITENBHO.

4. YMeHHe OLIeHUBATh IPaBUJILHOCTh BBIIIOJIHEHUS Y4eOHOU 3a1auu, COOCTBEHHbIE
BO3MOXKHOCTH €€ perieHusi. OOydaronuics CMOXeT:

® OIpeneNsaTh KPUTEPUH MPaBUIIBHOCTH (KOPPEKTHOCTH) BBINOJIHEHHSI yueOHO 3a/1auu;

® aHAJIM3UPOBATh U 0OOCHOBBIBATH NPUMEHEHNE COOTBETCTBYIOIIEI0 HHCTPYMEHTAPUS
JUIs BBITIOJIHEHUSI yueOHOM 3a/1auu;

° CBO6OI[HO I10JIB30BaTbhCA BI)Ipa6OTaHHI>IMI/I KPpUTCPUAMU OLICHKU U CaAMOOILICHKH,
HCXOJd U3 TCIIU U UMECIOIIUXCA CPEACTB, pasjindyasa pe3yjbTaT U CIIOCOOBI HGﬁCTBHfI;

® OUCHUBATH NPOAYKT cBOEH ACATCIIBHOCTH I10 3alaHHBIM H/WJIM CAMOCTOSITEILHO
OMPECACIICHHBIM KPUTCPHUAM B COOTBETCTBUU C LCIIBIO ACATCIbHOCTH,

e 00O0CHOBBIBAaTh JJOCTH)KUMOCTh 1I€TTH BHIOPAHHBIM CITIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

¢ (UKCUPOBATh U AHATU3UPOBATH IUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yJbTATOB.

5. Bnanenue ocHOBaMHM CaMOKOHTPOJISI, CAMOOLIEHKHU, TIPUHATHUS PELLIEHUN U
OCYIIECTBJIEHUS OCO3HAHHOTO BBIOOpA B y4eOHOM M Mo3HaBaTeabHON. OOYyJaIOMUNiCs CMOXKET:

e Ha0MI0IATh U AHAJTU3UPOBATh COOCTBEHHYIO YUEOHYIO U MI03HABATEIbHYIO
JeSITeNIbHOCTD U JEATEIbHOCTD IPYrHX 00ydaroluXxcs B MPoOIecce B3aUMOIIPOBEPKU;

® COOTHOCHUTH peabHBIC U TNIAHUPYEMBIC PE3yIbTaThl MHANBUAYAIbHON
00pa3oBaTeNbHON AEATENbHOCTU U JIENIaTh BHIBOJIBI,

® [IPUHHUMATH PElIeHUE B Y4eOHOI CUTyalli U HECTH 3@ HETO OTBETCTBEHHOCTH;



® CaMOCTOSITEJIbHO ONPENENsATh MIPUUMHBI CBOETO yCIeXa WIIM HEeyCleXa U HaXOAUTh
CrocoObI BBIXO/a M3 CUTYaIlMH HEYCIIeXa;
® DPETPOCIEKTHBHO ONMPEACIAThH, KAKUEe ACHCTBHSI 110 PEIICHUIO YIeOHOM 3a/1auu WIn
napameTpbl ATUX JICHCTBHI MPUBEIIN K IMOJYYEHUIO HMEIOLIETOCs MPOAYKTa Y4eOHOM
JeITEIbHOCTH;
Hosznasamenvnoie YYJ[
6. YMeHue ompenemnsaTh MOHATHS, CO3/IaBaTh 0OOOIICHUS, yCTaHABIMBATh AaHAJIOTHH,

KJIaccu(pUIUPOBaTh, CAMOCTOSTENIHO BEIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJaccu(uKanum,
YCTaHABJIMBATh IPUUMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTD JIOTHUECKOE PACCYXKICHUE,
yMO3aKJIt04eHue (MHAYKTUBHOE, IeAYKTUBHOE, 110 aHAJIOTUN) | JeNaTh BEIBOABI. O0yyaromuics
CMOJKET:

® BbBICTpaMBaTh JIOTUYECKYIO IIEMIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CIIOBA U
COIOJYNHEHHBIX EMY CIIOB;

® BBIIEIATH OOIIUI MPU3HAK ABYX WM HECKOJIBKUX MPEIMETOB UITU SIBJICHUN U
OOBSICHSITH UX CXOACTBO;

e 00BEAUHATH MPEIMETHI U SBJICHUS B TPYIIIBI [0 OMPEICICHHBIM IPU3HAKAM,
CpaBHUBATh, KIIACCH(PUITUPOBATH U 0000IIATh (DAKTHI U SBJICHHS,;

® BBIIEIATH SIBICHUE U3 OOLLIET0 psAsia IPYTrux SIBICHUM;

® omnpeaensaTh 00CTOSTENbCTBA, KOTOPHIE MPEAIIECTBOBAIN BOSHUKHOBEHHUIO CBSI3U
MEXY SIBJICHUSMH, U3 THX 00CTOSTEIBCTB BBLICIATH ONPEACISIONINE, CTOCOOHBIEC OBITH
MPUYUHON JAHHOTO SIBJICHUS, BBISABIIATH IPUUMHBI U CIICJCTBUS SBJICHMUIA;

® CTPOMUTH PACCYXJACHHUE OT OOIMX 3aKOHOMEPHOCTEHN K YACTHBIM SIBIIEHUSM U OT
YaCTHBIX ABJIEHUN K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYXJCHHE HA OCHOBE CPABHEHUS MIPEIMETOB U SBIICHUH, BBIICIAS IPU
ITOM 0O0IIUE MPU3HAKH;

® M3J1araTh NOJYYEHHYIO HH(POPMAILIHNIO, UHTEPIPETUPYS €€ B KOHTEKCTE perraeMoi
3a/1a4i;

® CaMOCTOSITEIBHO YKa3bIBaTh Ha MH(POPMALIMIO, HY>KJAIOIYIOCS B TPOBEPKE,
npeyiaraTh ¥ MPUMEHSIThH CI0co0 MPOBEPKU JOCTOBEPHOCTH MH(DOPMALINH;

e BepOaIM30BaTh AMOLMOHAILHOE BIIEYATIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

® OOBSACHATH SIBJIEHHUS, IPOLIECCHI, CBS3U U OTHOIICHNUS, BBISBIISIEMbIE B XO/1€
MO3HABATEJILHOMN U UCCIIEI0BATENbCKON AESITEIbHOCTH (IPUBOAUTH O0BICHEHUE C N3MEHEHUEM
(GbopMBI TIpeACTABICHHS; OOBACHSTH, IETATU3UPYS WIH 0000111251, 0OBSICHATH C 3aJJaHHON TOYKH
3peHus);

® BBLIIBIISITH U HA3BIBATH MPUIWHBI COOBITHS, SIBJICHHSI, B TOM YUCJIC BO3MOKHBIE
/HanboJee BepOsTHbIE IPUYUHBL, BO3MOXKHBIE ITOCIECTBUS 3aJJaHHON IPUYUHBI,
CaMOCTOSITENIbHO OCYIIECTBIISIS MPUYNHHO-CIIEICTBEHHBIN aHAIN3;

e JienaTh BBIBOJ] HA OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HbIX TOUEK 3PEHUS,
MOJITBEPKJIaTh BBIBOJ COOCTBEHHON apryMeHTallMel WK CaMOCTOSITENIbHO MOTYYeHHBIMU
JTAaHHBIMHU.

7. 'YMeHue co3aaBaTh, IPUMEHSTh U IPEOOPa30BHIBATH 3HAKU U CUMBOIIBI, MOJICTTH U
CXEMBI JIJIsl pelieHus Y4eOHbBIX U TT03HaBaTeNbHBIX 3a7a4. OOyJaromuics CMOXKET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEAMET U/WUJIH SIBICHUE;

® OMpeAeNsATh JIOTMUECKUE CBA3U MEXAy NpeaMeTaMH U/ U SIBJICHUSIMH, 0003HaYaTh
JTaHHBIE JIOTMUECKHE CBSA3H C MTOMOIUIbIO 3HAKOB B CXEME;

® CO3JaBaTb a6CTpaKTHBIﬁ nin peaJ'IBHHﬁ O6p8.3 npeameTa /Ui SBJICHUA,



® CTPOUTH MOJEJB/CXEMY Ha OCHOBE YCIOBHI 3a/1aud M/WIIK CII0co0a ee pelieHus;

e co3aaBaTh BepOalbHbIC, BEIIECTBEHHbIE U MH(POPMAITMOHHBIE MOJIENIN C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa JIJIsl ONpeAeTIeHus crioco0a pelieHus 3a/1a4u B
COOTBETCTBUH C CHTYyaIlHCH;

¢ 1peoOpPa3oOBBIBATH MOJIEIH C LEJbIO BBISIBICHUS OOIIUX 3aKOHOB, OMPEACIISIONIIX
JAHHYIO MIPEIMETHYIO 00JIaCTh;

® TIEPEBOJUTH CIOXKHYIO [0 COCTaBY (MHOTOACTICKTHYIO) HH()OPMAIIHIO U3
rpadu4eckoro uir (GopManru30BaHHOTO (CHMBOJIBHOTO) MPEICTABICHHUS B TEKCTOBOE, U
HA000pOT;

® CTPOUTH CXEMY, AJITOPUTM JCHCTBUS, HCIIPABIISATH MM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJIrOPUTM Ha OCHOBE UMEIOIIETOCS 3HAHUS 00 00BEKTe, K KOTOPOMY MPUMEHSETCS
QITOPUTM;

® CTPOUTH JIOKA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAJIM3UPOBATH/PEPIICKCUPOBATH ONBIT Pa3pabOTKU U pealln3allui YUeOHOTO MPOCKTa,
UCCIeIOBaHMs (TEOPETUUECKOT0, IMITMPHUUECKOT0) Ha OCHOBE MPEIIIOKECHHOM MPOOIEMHOMN
CHUTYAIIUH, TIOCTABJICHHOM IIeIM /WK 33JJaHHBIX KPUTEPUEB OLICHKHU MPOJYyKTa/pe3ysIbTara.

8. CwmpicnoBoe ureHne. OOyJaroIIHiCsS CMOXKET:

® HAXOJHTh B TEKCTE TPeOyeMyr0 HHPOPMALIUIO (B COOTBETCTBHH C LESIMH CBOCH
NeSITeIIbHOCTH);

® OpHEHTHPOBATHCS B COACPKAHUU TEKCTA, TIOHUMATh LIEJIOCTHBIN CMBICI TEKCTA,
CTPYKTYPUPOBATh TEKCT;

® YCTaHaBIHMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHUH, IPOIIECCOB;

® PpE3IOMHPOBATH IIABHYIO HJICIO TEKCTA;

e 1peoOpPa3OBBIBATH TEKCT, «IIEPEBOJIS» €T B IPYT'YI0 MOJAIIBHOCTh, HHTEPIIPETUPOBATH
TEKCT (XYI0)KECTBEHHBIN M HEXYI0’)KECTBCHHBIN — YUeOHBIN, HAyYHO-TIOM Y ISIPHBIH,
uH(pOpPMaIMOHHBIH, TeKCcT non-fiction);

® KPUTHUYECKU OLIEHUBATh COJEpkaHUEe U (POpMy TEeKCTa.

Kommynuxamuenvie YVJ{

9. VYMmeHMe OpraHu30BBIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATENBHOCTD C
YUUTENIEM U CBEPCTHUKAMHU; paboTaTh MHIMBUAYAIHHO U B TPYIIIE: HAXOAUTH 00IIIee
peleHne 1 pa3pemarb KOHGIUKTH Ha OCHOBE COTJIACOBAHUS TTO3UINH U y4yeTa
WHTEPECOB; (OPMYIHPOBATH, APTYMEHTHPOBATh U OTCTAMBATH CBOC MHEHHE.

OO0yuaromuiicsi CMOXKET:

— CTPOUTH NO3UTHBHBIE OTHOIIEHHUS B IIpolecce y4eOHOM U Mo3HaBaTEIbHON
NeSITENIbHOCTH;

— KOPPEKTHO ¥ apryMEHTHUPOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHMSI, B JUCKYCCHUH YMETb
BBIIBUTaTh KOHTPAPTyMEHTBHI, lepedpasupoBaTh CBOIO MBICIb (BIaJI€HUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM NPU3HABAThH
OmMMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— Tpeularath allbTepHATHUBHOE pellleHHe B KOH(QJIMKTHOW CUTYallUu;

— BBIACIATH OOLIYIO0 TOUKY 3pE€HUS B IUCKYCCHUM;

— JIOroBapuBaThcs O MpaBUiIaX U BOMPOCAX AJIsl OOCYXKACHUS B COOTBETCTBUU C
IIOCTaBJIEHHOMW Iepe]] TPYNION 3a1a4ei;

— OpraHu30BBIBAaTH YUeOHOE B3aUMO/ICHCTBUE B rpymIe (OMpeaesisiTh 00Iue 1eiH,
pacnpenenaTb poju, 10roBapuBaTbcs Apyr ¢ APYroM U T. 1.);



— YCTpaHATh B paMKax Juajiora pa3pbIiBbl B KOMMYHUKAIIUU, O0YCIOBICHHBIE
HEMMOHUMaHHUEM/HETIPUITHEM CO CTOPOHBI coOeceHUKA 3a1a9u, (DOPMBI HIIH COACPIKAHUS
JMaJIora.

10.  YMeHue 0CO3HAHHO UCIOJIb30BATh PEUYEBHIE CPEJICTBA B COOTBETCTBUU C 3a]1auei
KOMMYHHUKAIIUH JUJIs] BBIPAXKEHUSI CBOMX YYBCTB, MBICIIEH M TOTpeOHOCTEN /IS IUIAaHUPOBAHUS U
peryJsiiiK CBOEH NEATEIbHOCTH; BIaJCHUE YCTHON U IMCbMEHHOM PEYbI0, MOHOJIOTUYECKON
KOHTEKCTHOW peubto. O0yJatouiics CMOXKET:

® OIpeNeNaTh 33/1ady KOMMYHHMKALIUU U B COOTBETCTBUU C HEl OTOMpPATh pedeBble
CPEJCTBA;

e 0OTOMpATh U UCIIOJIL30BATh PEUEBBIE CPE/ICTBA B IIPOLIECCE KOMMYHUKALIUH C APYTUMHU
JIOIBMU (JIMAJIOT B Mape, B MaJIOW TpyIIe U T. 11.);

® [IpPE/CTaBJIATh B YCTHOM WM MUCbMEHHOHN (popMe pa3BepHYTHIH IJIaH cCOOCTBEHHOM
JESTEIIBHOCTH;

e CoOMIOAaTh HOPMBI ITYOJUYHOM PeyuH, periIaMeHT B MOHOJIOTE U TUCKYCCUH B
COOTBETCTBUHU C KOMMYHUKAaTUBHOM 3a/1a4eii;

® BBICKA3bIBaTh U 0OOCHOBHIBATh MHEHHE (CY)KJICHHE) U 3alpaliiBaTh MHEHHE apTHEPA
B paMKax JUaJiora;

® TMPUHHUMATH PEHICHUE B XOJI€ TUAJIOTA U COTJIACOBBIBATH €r0 C COOECeTHUKOM;

® C03/1aBaTh NMCbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C
UCIIO0JIb30BaHUEM HEOOXOUMBIX PEUYEBBIX CPE/ICTB;

® 1CII0JIB30BaTh BepOaibHbIe CPEJCTBA (CPEACTBA JIOTUYECKOM CBSI3U) [UIs BbIICIEHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYIICHHS,

® JCIOJb30BaTh HEBEpOAIbHbBIE CPEACTBA WU HAIJISIIHBIE MaTEpHaIbl,
HOJrOTOBJIEHHBIE/OTOOPAHHbIE [10]] PYKOBOACTBOM YUUTEIs;

® JieNaTh OLIEHOYHBIN BBIBOJ O IOCTHKEHUH 11€JIM KOMMYHUKALIUY HENIOCPEICTBEHHO
1ocJyie 3aBepIleHNs KOMMYHHUKAaTUBHOIO KOHTaKTa 1 00OCHOBBIBATH €TO.

11.  dopmupoBaHHUEe U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — MKT). OGyuaromuiicss cMOXeT:

e [IeJICHAIIPABIEHHO UCKAaTh U UCIIOJIb30BAaTh HH(POPMAIIMOHHBIE PECYPCHI,
HE00XO0/IMMBIE /IS pellleHUs] YUeOHbIX U MPAaKTHUECKUX 3aau ¢ nomouibio cpeacts UKT;

e BbHIOMpATh, CTPOUTH U UCIIOJIb30BATh aJI€KBATHYIO MHPOPMAIIMOHHYIO MOJIEJb JUIS
nepesaud CBOMX MbICIIEH CpeICTBAMH €CTECTBEHHBIX U (POPMANIbHBIX S3BIKOB B COOTBETCTBUU C
YCIOBUSIMU KOMMYHUKAIIUH;

® BBIIEIATH MHPOPMAIIMOHHBIN acleKT 3aJja4ul, ONIEpUPOBATh JAHHBIMH, UCIIOJIb30BATh
MOJIeJIb PELICHUS 3a/1a4H;

® 1CII0JIB30BaTh KOMIBIOTEPHBIE TEXHOIOTUH (BKJItOYAst BEIOOP a/leKBATHBIX 3a/1a4e
MHCTPYMEHTAIBHBIX IPOrPaMMHO-aNNapaTHBIX CPEJICTB U CEPBUCOB) JUISl PEIICHUS
MH(GOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX YU€OHBIX 33/1a4, B TOM YKCJIe: BBIYUCIICHUE,
HalMCcaHKe MM1UceM, COUMHEHUH, T0KIIa10B, pedepaToB, co3AaHNE MPE3ECHTALMN U Jp.;

® JCIIOJIb30BaTh HH(POPMAIIMIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co3aaBaTh HH(GOPMAIMOHHBIE PECYPChl PA3HOTO THUIIA U JUIS Pa3HBIX ayJUTOPUH,
coOuro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBUia HHPOPMALIMOHHOW O€30MaCHOCTH.



IIVIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMS YYEBHOI'O NTPEJIMETA

BbinyckHuK HayuuTces B 7-9 Kiaccax
(1J151 MCIOJIL30BAHUS B IOBCEHEBHOM KU3HH
U o0ecre4eHUsi BO3MOKHOCTH YCIELIHOTO
NMPOI0JIKeHUS 00pa3oBaHusi HA 0a30BOM YPOBHE):
DJIeMeHThI TeOPMHU MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTUKH

e OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHSATHUSMHU: MHOKECTBO, 3JIEMEHT MHOXKECTBA,
IIOJIMHOK€ECTBO, IIPUHAJICKHOCTD;

®  33]aBaTh MHOYKECTBA [IEPEUYUCICHUEM UX JIEMEHTOB;

® HAXOAWTH NepeceueHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEHIIUX CUTYALIUSX;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSIMHU: OIpe/eeHHe, aKchuoMma, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH NPUMEPHI U KOHTPIPUMEPHI AJIs1 IOATBEP/KHEHUSI CBOMX BbICKA3bIBAaHUI
B noBcetHeBHOM KU3HHM M IPH M3YYCHHUH IPYTUX NMPeJIMETOB:

®  CIIOJIB30BaTh rpauuecKkoe MPeICTaBICHHE MHOXECTB JI ONMUCAHMS peaTbHBIX
MPOLIECCOB U SIBIICHUH, P PEIICHUU 33]1a4 JPYTHX y4eOHBIX MPEIMETOB
Yuciaa

e OmnepupoBaTh Ha 0a30BOM ypPOBHE IMOHSTHUSMHU: HaTypaJlbHOE YHUCIO, LIEJI0€ YHUCIIO,
OOBIKHOBEHHast JpoOb, JAecsATHYHAs ApoOb, CMEmaHHas JpoOb, paIMOHAIFHOE YHCIIO,
apudMeTHuecKuil KBaJIpaTHbINA KOPEHB;

®  JCIOJI30BaTh CBOMCTBA YMCEJI U IIPABUJIA ACVCTBUM IIPU BBIIIOJHEHUN BBIYMCICHUN;

®  JCIOJIb30BaTh MPU3HAKHU JAEIUMOCTU Ha 2, 5, 3, 9, 10 ipu BBINOJIHEHUH BBIYUCICHUN
Y PELICHUH HECIIOKHBIX 3a]1a4;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YMCETI B COOTBETCTBUM C PABUIIAMHU;

®  OLICHMBATh 3HAYEHHE KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBLHOTO LEIO0r0 YnCa;

®  pacro3HaBaTh PallMOHAJIbHBIC U UPPALMOHAIbHBIEC YUCIIA;

®  CpaBHMBATh YHUCIA.
B noBceHeBHOM KU3HHM M IPH M3YYEHHUH IPYTUX NMPeJIMETOB:

®  OLCHUBATh PE3YJIbTAThl BBIYMCIECHUN IPU PEIIEHUH IPAKTUYECKUX 33124,

e  BBIIOJHATH CPABHEHUE YHCET B PEAJIbHBIX CUTYALMSIX;

®  COCTaBJIATH YHCJIOBBIE BBIPAKEHUS NPU PELICHUH NPAKTHUUYECKUX 3a1ad U 3a/1ad U3
JPYTruX y4eOHBIX PEAMETOB
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e BpImonHATE HecNnoXKHBbIE NpeoOpa3oBaHUs A BBIYUCICHHS 3HAUYEHUM YHUCIIOBBIX
BBIPQXECHHUM, COJEp)KAlMX CTEINEHH C HaTypajJbHBIM IIOKa3aTelIeM, CTEINEHH C ILEJIBIM
OTPHLIATEIIBHBIM IIOKA3aTeleM;

®  BBINOJIHATH HECIIOKHBIE MPEOOpPa30BaHUs LENbIX BBIPAXKEHUN: pacKpbhIBaTh CKOOKH,
IPUBOJINUTH MOAOOHBIE ClIaraeMble;

®  HCIOJIb30BaTh (DOPMYNIBI COKPALIEHHOIO YMHOXEHHS (KBaJpaT CYMMBI, KBajapaT
Pa3HOCTH, PaA3HOCTH KBAAPATOB) JIJIsl YIIPOIICHUS BEIYMCICHUM 3HAUCHHU I BBIPAKEHUH;

®  BBHINOJHATH HECIOXHBbIE MpeoOpa3oBaHus JPOOHO-TMHEWHBIX BBIPAKEHUH U
BBIpQXEHHI ¢ KBaIpaTHBIMU KOPHSIMH.
B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

® [IOHMMAaTh CMBICII 3aIMCH YHCIIA B CTAHAAPTHOM BH/IE;

e omnepupoBaTh Ha 6A30BOM ypOBHE MOHSATHEM «CTaHAAPTHAS 3aIUCh YHCITa»
YpaBHeHHUsI M HEpaABEHCTBA

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSATHIMM: PAaBEHCTBO, YHCIOBOE PaBEHCTBO,
YPaBHEHUE, KOPEHb YPABHEHMsI, PELIEHUE YpaBHEHMsI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
peuieHne HEPABEHCTBA;

®  IIPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarth JIMHEWHBIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJAIIMECH K



JIMHENHBIM;

®  pemarb CUCTEMBI HECIIOKHBIX JIMHEHHBIX YPAaBHEHHUH, HEPABEHCTB;

®  IIPOBEPSATH, ABJISAETCS JIU JAHHOE YUCIIO PELIEHUEM ypaBHEHUs (HEPAaBEHCTBA);

e  pemiath KBaJpaTHBIC YpaBHEHUS 1O (GOpMyJie KOpHEH KBaIpaTHOTO YpaBHEHHS,

e  n300pakaTh PEUICHUS HEPABEHCTB U UX CUCTEM HA YHCJIOBOM IPSIMON.

B noBcetHeBHOM KU3HM M TIPH M3YYECHHUH APYTUX NPeIMeTOB:

®  COCTaBJIATH U PELIATh JIMHEWHBIC YPABHEHMS IPU PEIICHUM 3a7ad, BO3HUKAIOIIUX B
Jpyrux y4yeOHBIX MpeaMeTax
DOyHKUUHA

®  HAXOAUTh 3HaYCHHE (QYHKILHU MO 33aHHOMY 3HAYCHUIO apr'yMEHTa;

® HAXOAUTh 3HAYEHHME apryMEHTa 10 3aJaHHOMY 3HAYEHHIO (DYHKIMH B HECIOMXKHBIX
CUTYaLUsX;

e  OnpeleNATh IOJOKEHHUE TOYKM IO €€ KOOpAMHATAM, KOOPAMHATBI TOYKU IO €€
II0JIO’KEHUIO HAa KOOPAMHATHOM INIOCKOCTH;

e 10 rpaduky HaXoAWUTh OO0JACTH ONpEAETCHUS, MHOXKECTBO 3HAYCHUH, HYIH
(GyHKIMU, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, TPOMEXYTKHM BO3pacTaHUs H  yObIBaHUS,
HauOoJIbIIIee M HAUMEHblIIee 3HaUeHUs PYHKLINY;

e  cTpouTh rpaduK JUHEHHON QYyHKIUY;

®  TIPOBEPSATH, SABJIAETCS JIU JAHHBINA rpaduk rpadukoM 3a1aHHON GyHKIMK (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPONOPLUOHAIBHOCTH);

e omnpenenaTh NPUOIMKEHHBIE 3HAYEHUS KOOPJAMHAT TOYKHM IepeceyeHHsl IpauKoB
byHKIM;

e omnepupoBarb Ha  0a30BOM  YpPOBHE  IOHSATHUSMM:  IIOCJIEI0BATEIbHOCTD,
apupMeTHUecKas IPOrpeccHsi, FreOMEeTpHUECKas POrpeccHs;

e pemarh 3a7auyd HAa INPOIPECCHM, B KOTOPBIX OTBET MOMKET OBITh IOJy4YeH
HEIMOCPEICTBEHHBIM MOACYETOM O€3 TPUMEHEHUS (POPMYIL.

B noBcetHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  HCNOJNB30BaTh TPpapUKU PEATHHBIX MPOIECCOB U 3aBUCUMOCTEH /ISl OTIpEeIeIeHUs UX
CBOMCTB (HamOOJIbIIME M HAUMEHBIINE 3HAUEHUS, MPOMEKYTKH BO3pAacTaHUS M YObIBaHUS,
00J1aCTH MOJIOKUTENIBHBIX U OTPULIATENIbHBIX 3HAUEHUH U T.11.);

®  HCIIOJIB30BAaTh CBOWMCTBA JIMHEHHOW (YHKIMU U ee rpaduK MpU pelIeHUuu 3a1ad U3
JIPYTUX y4eOHBIX MPEIMETOB
CraTncTuKa ¥ TeOpHUsi BEPOSITHOCTEH NMOCTABUTD MOCJIE TEKCTOBBIX 32124, KaK B
COePKAHUM.

e lMers mpencTaBleHHME O CTAaTUCTUYECKUX XApPAKTEPUCTUKAX, BEPOSTHOCTU
CJIy4aifHOro COOBITHSI, KOMOMHATOPHBIX 337a4ax;

e pemars [pocTedlIMe  KOMOMHATOpHBIE  3aJaud  METOAOM  MpSAMOro U
OpraHU30BaHHOTO Mepedopa;

®  NPEICTaBJIATH JaHHbIE B BUJE TAaOIHII, AUarpaMMm, rpaduKoB;

®  yuTaTh UH(OPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOIUIIbI, TUarpaMMsl, rpaduka;

®  ONpEeaeNsITh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKU YHUCIOBBIX HAOOPOB;

®  OIECHHUBATh BEPOSTHOCTb COOBITHS B MPOCTEHIINX CIIyUasix;

®  UMETh IIPEJICTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBICHUSX.

B noBceiHeBHOM KU3HM M TIPM U3YYEHHHU APYTUX NMPeIMeTOB:

®  OILIEHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM Iepedopa;

® UMETh IMPEACTaBICHHE O POJM MPAKTUYECKH JIOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHIA;

® CpaBHUBaThb OCHOBHbBIE CTaTUCTHYECKHE XapaKTEPUCTHUKH, MOJIYyYEHHBIE B IMPOLIECCE
peLIeHUs IPUKIAJHON 3a/1a4M, U3YYEHUS] PEAJIBHOTO SIBJICHUS;

®  OICHUBATh BEPOSTHOCTH PEATHHBIX COOBITUIN U SIBJICHUN B HECIOXKHBIX CUTYaLIUIX
TexcToBbIE 3a1a4H

e Pemarh HECIOXKHBIE CIOKETHbBIE 3aJaud pPa3HbIX THIIOB Ha Bce apu(pMETHYECKHe



JIehCcTBUS,

® CTPOMUTH MOJEIb YCIOBMS 3ajaud (B BHAE TaOJMIBL, CXEMbl, PHUCYHKA WIH
YpaBHEHHUA), B KOTOPOM JlaHbl 3HAUEHUS JBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIWYUH, C LIEJIbIO
IIOMCKA PELICHUs 3a/1a4H;

®  OCYLIECTBIISITH CIIOCOO IMOMCKA PELICHUS 33/1a4H, B KOTOPOM PacCyKICHUE CTPOUTCS
OT yCJIOBUS K TPEOOBAHHIO MM OT TPeOOBAHMUS K YCIOBUIO;

®  COCTaBJIATH IUIAH PEILICHUS 3a]1a4H;

e  BBIJCIATH ATAIbI PELICHUS 3a/1a4H;

®  HHTEPHPETUPOBATh  BBIYMCIUTEIBHBIC pE3ylbTaTbl B 3a7ade, HCCIENOBaTh
IIOJIyYE€HHOE PEILICHUE 3aa4u;

®  3HAThH Pa3JIMUUE CKOPOCTEH 00OBEKTa B CTOSIYEH BOJIE, IPOTUB TEUEHUS U 110 TEYCHUIO
pexu;

e  pemarh 3aJa4d Ha HaX0)KJIEHUE YaCTH YNCIA U YHUCIIA 110 €r0 4acTu;

e pemarh 33Ja4d  Pa3HBIX THUNOB (Ha paboTy, Ha TOKYIKH, Ha JBU)XXEHHUE),
CBS3BIBAIOIIMX TPU BEJIMYUHBI, BBIJIEISITh 3T BEJIMYMHBI U OTHOIIECHUS MEX/y HUMU;

®  HaxOIUTh IPOLEHT OT YUCIA, YUCIIO IO IPOLEHTY OT HEro, HaXOAWUTh IPOLCHTHOE
CHW)KEHHE WM ITPOLIEHTHOE MOBBILICHUE BEINYNHBL;

®  pellaTh HECJIOKHbIE JIOTUYECKUE 3a7jaul METOJIOM PacCykICHUM.
B noBceiHeBHOM KU3HM M TIPM M3Y4YEeHHH APYTUX NMPeIMETOB:

e  BBIJBUIATh T'MIIOTE3bl O BO3MOJKHBIX IIPEJCIIBHBIX 3HAYCHMSIX HCKOMBIX B 3a1aye
BEJIMYMH (J1e7aTh PUKUIKY)
Hcropusi MaTeMaTHKHU

e  OnuchiBaTh OTIEIIBHBIE BBIJAIOUINECS PE3YNbTATHI, IOTYYEHHBIE B XOJE Pa3BUTHS
MaTEMaTUKHU KaK HayKH;

e  3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOMN
Y BCEMUPHOW UCTOPUEN;

® [IOHUMAaTh POJIb MATEMATUKH B pa3BuTUU Poccun
Metoabl MaTeMaTHKH

e BpiOupares noIXOASIIMI M3YyYEHHBI METOA JUIsl pEIICHUS H3YYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a7ay;

e IlpuBoauTh TpUMEpPH MATEMATHYECKMX 3aKOHOMEPHOCTEM B  OKpYyXKarolen
NEHCTBUTENBHOCTH U IPOU3BE/ICHUSIX UCKYCCTBA.

BbInyCKHHUK MOJIYy4YHT BO3MOKHOCTh HAYYHThCHA B 7-9 Kiaccax
AJ1s1 o0ecrieyeHusi BO3MOKHOCTH yCIIELIHOTO
NPoAoJKeHUs1 00pa3oBaHusi HA 0230BOM U yIriIyOJI¢éHHOM YPOBHSIX:

DJIeMeHThI TeOPMHU MHOKECTB 1 MATEeMAaTH4YeCKOI JIOTUKH

e OnepupoBaTh NOHATHAMU: ONpPEIEICHHE, TEOpEMa, AaAKCHOMAa, MHOXKECTBO,
XapaKTEepPUCTUKH MHOXECTBA, 3JEMEHT MHOXKECTBAa, IIyCTOE, KOHEYHOe U OecKOHeyHOe
MHO’K€CTBO, [TOJIMHOKECTBO, MPUHAJIEKHOCTh, BKIIIOUCHHE, PABEHCTBO MHOKECTB;

e  u300pakaThb MHOKECTBA U OTHOLIEHNE MHOXKECTB C ITOMOILBIO KPYroB Dilepa;

®  OMpenenaTh MPUHAJICKHOCTD 3JIEMEHTa MHOXKECTBY, O0BEIMHEHHIO U NEPECEUECHUIO
MHOKECTB;

®  3a/1aBaTh MHOKECTBO C ITOMOIIBIO IEPEUNCIICHUS] FJIEMEHTOB, CIOBECHOT'O OMHMCAHUS;

®  ONEpUpOBATH MOHATHIAMM: BBICKA3bIBAHUE, UICTUHHOCTb M JIOKHOCTh BBICKa3bIBaHUS,
OTPULIAHME BBICKA3bIBaHWM, ONEpallMM HaJ BBICKA3bIBAHWSIMM: M, WU, HE, YCIOBHBIE
BbICKA3bIBaHUS (MMILTUKALIUN);

®  CTPOUTH BBICKA3bIBAHUS, OTPUIIAHUS BHICKA3bIBAHU.

B noBcenHeBHOM KU3HHM M IPH U3YYECHHHU APYTUX NPEIMETOB:

®  CTPOUTH LEMNOYKH YMO3AKIIOUEHUH Ha OCHOBE UCIIOJIb30BAHMSI TPABUIT JIOTUKH;

® CIOJIb30BaTh MHOXKECTBA, OINEpallMd C MHOXECTBaMHM, UX Trpaduueckoe
IpeJICTaBICHNE I OMMCAHUS PeaIbHBIX TPOLECCOB U SBICHUIN

[ ]



Yucaa

e OmnepupoBaTh MOHATUSMHU: MHOXKECTBO HATypalbHBIX YHUCEN, MHOXECTBO LENbIX
YHUCEJl, MHOXECTBO pAaIlMOHAIBHBIX YHCEN, HPPALMOHAIBHOE YHCIO, KBaJpaTHBIM KOPEHbD,
MHO>KECTBO JICHCTBUTENIbHBIX YHCEIUIO, TeOMETPUUECKasi MHTEPIpETalusl HATyPaJbHBIX, LIEJbIX,
palMOHATBHBIX, IEUCTBUTEIBHBIX YUCEIT,

® [IOHUMATh U OOBACHATH CMBICI IMO3ULIMOHHOMN 3alTUCH HATYPajIbHOTO YHUCIIA;

®  BBINOJIHATH BBIUKCIICHUS], B TOM YHUCIIE C HCIOIb30BAaHUEM NMPUEMOB PAIIMOHATIBHBIX
BBIYMCIICHHI,

®  BBINOJHATH OKPYIJICHUE PALIMOHAJIBHBIX YMCEN C 3aJaHHON TOYHOCTHIO;

®  CpaBHUBATH PAllMOHAIbHBIC U UPPALIMOHAILHBIC YHUCIIA;

®  MPEJCTaBIAThH PAMOHAIBLHOE YUCIIO B BUE JECITHYHON IPOOH

®  YIOPSAOYMBATH YMCIIA, 3AMMCAHHBIC B BUJIE OOBIKHOBCHHOU U JIECATUIHOMN JIpOOH;

e HaxomuTh HOJI 1 HOK 4yucen u ucnonb30BaTh UX IPHU PEIICHUU 3a/a4.

B noBceaHeBHOI KM3HM U IPU U3Y4YE€HUHU APYTUX NMPeAMETOB:

® [PUMEHSTH MpaBWIa NPUOIUKEHHBIX BBIUUCICHUNW MPU PEIICHUM MPAKTUYECKUX
3a/1a4 U PeIIeHUH 3a7a4 JPYruX YU4eOHbIX IPEIMETOB;

®  BBINOJHATH CpPaBHEHHE PE3YyJbTATOB BBIYMCICHUN MPH PEIICHUH MPAKTHUYECKUX
3a/1a4, B TOM YHUCJIe MPUOIMKEHHBIX BHIYUCIICHHIH;

®  COCTaBIIATH W OLICHUBAThH YKCIIOBBIC BBHIPAKECHHUS MPU PEIICHUN MPAKTUYECKUX 3a/1a4
Y 33J1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

® 3amKChiBaTh UM  OKPYIJISATh UYWCJIOBBIE 3HAYEHHS  pealbHbIX BEIMYMH C
UCIIOJIb30BAaHUEM Pa3HBIX CUCTEM HU3MEPEHUS
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e  OmnepupoBaTh MOHATUSMHU CTENEHU C HATYPAIbHBIM MOKA3aTEIEeM, CTEIICHU C IEJIbIM
OTPHUIIATEIILHBIM TTOKA3aTeNeM;

®  BBINOJNHATH NPEOOpPa3OBaHUSl IIENbIX BBIPAKECHHUI: [EHCTBUS C OJHOWICHAMU
(cmoxeHue, BBIYMTAHWE, YMHOXKEHUE), JCWCTBUS C MHOTOWIEHAMHU (CIOXKEHHUE, BBIYUTAHUE,
YMHOXEHHE);

®  BBINOJHATH PA3NIOKEHHE MHOTOYJICHOB HAa MHOXHUTEIM OIHHUM U3 CIIOCOOOB:
BBIHECEHHUE 33 CKOOKY, TPYNIUPOBKA, UCTIOIb30BaHUE (POPMYI COKPAIIIEHHOTO YMHOXKEHHUS;

®  BBIIENATH KBAJAPAT CYMMBI M Pa3HOCTH OJTHOUJICHOB,;

®  pAacKJIaJIbIBaTh Ha MHOXKHUTEH KBAaJIPaTHBIM TPEXUWICH;

®  BBHIMOJHATH MPEOOPA30OBAHUSI BBIPAKECHUH, COAEPXKAIIMX CTEIEHH C IEIbIMU
OTPUIIATEIILHBIMU  TOKA3aTEJSIMU, TEPEXOAUTh OT 3allUCU B BUJIE CTENEHU C IEJIBIM
OTpUIATENLHBIM MTOKa3aTeNeM K 3allMCH B BUAE IpOOH;

®  BBHIMOJHATH MpPeoOpa3oBaHusl APOOHO-PAMOHATBHBIX BBIPAKEHUM: COKpaIlEHHE
Ipobeii, mpuBeaeHne anredpandeckux apoodeit Kk 001IeMy 3HaMeHaTelNto, CII0XKEHHE, YMHOXKEHHE,
JeJieHUe alredpandeckux Ipo0eid, BO3BeACHUE alireOpandeckoi IpoOr B HATYPAIbHYIO U HETYIO
OTPHULIATENIbHYIO CTEINIEHb;

e  BBINIOJHATH IPEOOPA30BAHUS BBIPAKECHHI, COIEPKALINX KBaApaTHbIE KOPHU;

®  BBIIENATH KBagpaT CyMMbl WJIM PA3HOCTH JBYWIEHA B BBIPAKECHUSIX, COACPIKAIINX
KBaJIpaTHBIE KOPHH;

®  BBINIOJHATH IPEOOPA30BAHUS BBIPAKESHHM, COIEPIKAIITIX MOIYIIb.

B noBceHeBHOI KU3HM U IPH M3YyYEeHHUU JAPYTUX NPeIMETOB:

®  BBITMOJHATH NMPE0oOPA30OBAHMS M JIEUCTBHS C YUCIaMH, 3alTMCAHHBIMU B CTaHAAPTHOM
BUJIC;

®  BBINOJHATH MPEOOpa3OBaHUsl aNreOpanyecKUX BBIPAKEHUN MPH PEHICHUH 3a/1ad
JIPYTUX y4eOHBIX MPEIMETOB
YpaBHeHHUs1 M HEpaBEHCTBA

e  OnepupoBarb MOHATUSMU: YPAaBHEHUE, HEPABEHCTBO, KOPEHb YPABHEHUS, pELICHUE
HEPAaBEHCTBA, PABHOCHWIIbHBIC ypaBHEHUS, OOIAcCTh OMpeJelieHUs YypaBHEHHs (HEpaBEHCTBA,
CHUCTEMBbI YPaBHCHHUI WJIM HEPABEHCTB);



e peulath JIMHEHHBIC YpaBHEHUS M ypPaBHEHUsS, CBOJAUMBIC K JMHEWHBIM C MOMOILBIO
TOKJAECTBEHHBIX ITPE0Opa30BaHUM;

e pemiaTh KBaJpaTHbIC YPaBHEHUS W YpaBHEHUS, CBOJAWMBIE K KBaJpaTHBIM C
IIOMOUIbIO TOXAECTBEHHBIX IIPE0Opa30BaHNUI;

e pewath APoOHO-IMHEHHbIE YpaBHEHMUS,;

e  peuaTh MPOCTEHIINE HPPALHOHAIBHBIC ypaBHeHus Buaa V(X)=a,

e peuiaTh ypaBHEHUs Buaa X" = a;

e  pemiath ypaBHEHHUsS CIIOCOOOM PA3JIOKEHHs HA MHOXKUTEIN U 3aMEHBI IIEPEMEHHOMH;

®  HCMOJB30BaTh METOJ HMHTEPBAJIOB JUISl PEHICHUS LENbIX U IPOOHO-pallMOHAIBHBIX
HEPABEHCTB;

e  peulaTh JIMHEHHbIC YPAaBHEHUS U HEPABEHCTBA C IapaMeTPaMu;

®  peulaTh HECJIOXKHBIE KBAAPATHBIC YPABHEHHS C IApaMETPOM;

®  pemaTh HECIOXKHBIC CUCTEMBI INHEHHBIX YpaBHEHUH C TapaMeTpamu;

®  pelaTh HECJIOKHbBIE YPAaBHEHUS B LIEJIBIX YHCTIaX.

B noBceaHeBHOIi :KM3HM M PU U3YYeHHH APYTHX NPeAMETOB:

® COCTaBJIATh M pelIaTh JIMHEHHbIE M KBaJpaTHbIE ypaBHEHHUS, YpPaBHEHUS, K HUM
CBOJIAIIIMECS, CUCTEMbI JIMHEHHBIX ypaBHEHUH, HEPABEHCTB IPU PELICHUH 3a7ay JPYTUx
y4eOHBIX MPEIMETOB;

®  BBINOJHATH OLEHKY IPaBONON00Us pEe3yJbTaTOB, MOIY4aeMbIX IPH pEIIECHUH
JUHEWHBIX M KBAJPATHBIX YPAaBHEHUM M CHUCTEM JIMHEHHBIX YpaBHEHMH M HEPABEHCTB IpHU
peIIeHUH 33129 APYTHX YIEOHBIX MPEIMETOB;

e BHIOMpPATh COOTBETCTBYIOLIME YpAaBHEHUS, HEPABEHCTBA WJIM HUX CHCTEMBI, JUIS
COCTaBJICHUS] MaTEMaTUYECKON MOJEIH 3a/laHHOM peallbHOW CUTYyalluy WIK MPUKIIaJHON 3a1a4H;

®  yMeTh UHTEPIPETHPOBATH MMOIYUYCHHBIN NPU PEIICHUH YpaBHEHHs, HEPABEHCTBA WIIH
CHCTEMBI Pe3y/bTaT B KOHTEKCTE 3aJaHHOI pealbHON CUTYalluu WM NPUKIAJHOHN 3a1a4K
DOyHKUUHA

e OnepupoBarh MOHATHAMHU: (YHKIMOHAJIBHAS 3aBUCHUMOCTh, (yHKIMS, Trpaduk
GyHKLMH, cocoObl 3aJaHusl (GYHKIMH, apIyMEHT U 3HaueHHe (QyHKIMHU, 00JacTh OINpe/lesIeHus
U MHOXECTBO 3HAYCHMH (YHKIUH, HYIH (QYHKIUH, TPOMEKYTKA 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKIINH;

®  CTpOUTH rpaduku JIMHENHOM, KBaJpaTUYHOMN byHKIMH, oOpaTHOI

k
IPONOPLUUOHAILHOCTH, GYHKIIUH BUAA: Y = a + V= Vx,y=3Vx,y = |x|

e Ha mpuUMepe KBaJAPaTHYHON (GYHKIMH, HCIONB30BaTh MpeoOpa3oBaHusi rpaduka
¢yuxuun Y=f(X) wis mocrpoenus rpadukos pyukmuii y = af (kx + b) + ¢

®  COCTaBJISATH ypaBHEHHsS MPSAMOW M0 3a/JaHHBIM YCIOBHSAM: MPOXOJSIICH depe3 IBe
TOYKH C 3aJaHHBIMH KOOpPAWHATAMH, TPOXOJSIICH dYepe3 MAaHHYI0 TOYKY W MapajuienbHOM
JTAHHOM NPSIMOW;

e  wccrenoBath GYHKIHUIO MO e€ rpaduKy;

® HAaXOQWTh MHOXECTBO 3HAYCHUH, HYJIH, MOPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH KBaJPATHIHON (DYHKIIUH;

e  ONEpUPOBaTh MMOHATHIMH: [OCIIEIOBATEIBHOCTD, aprU(METHIECKas MPOrpeccus,
reOMETPHYECKas IIPOTPECCHS;

e  pemiath 33/1a4M Ha ApUPMETHUECKYIO i TCOMETPHIECKYIO TIPOTPECCHIO.

B noBce1HEBHO KU3HU M MPH H3YYEHUH APYTHX NPEAMETOB:

®  WUIIOCTPHPOBATH C MOMOIIBIO Ipad)MiKa PeabHYI0 3aBUCMMOCTh HJIHM MPOIECC 10 UX
XapaKTEPUCTHKAM;

®  WCIOJIB30BAaTh CBOMCTBA W rpadMK KBAJPATHYHOW (PYHKIMU NPH PENIEHUH 3a/1a4 U3
JPYTHX YYEOHBIX TPEIMETOB
TexcroBbI€ 321241

e Pemiarh MpoCTHIE M CIOKHBIE 33/1aUM PA3HBIX THIIOB, @ TAKXKE 3a/1aUM MOBBINIEHHON
TPY/HOCTH;

®  WCIOJIB30BAaTh pa3Hble KPATKUE 3aMiCH KaK MOJIENH TEKCTOB CIOXHBIX 3a1ad s



IIOCTPOEHHUS TIOMCKOBOW CXEMBI U PELICHUS 3a/1ay;

®  pa3nMy4aTh MOJENb TEKCTa M MOJENb PEIICHUs 3a7ayd, KOHCTPYHPOBaTh K OJHOM
MO/JIEJIM PEIICHUs HECI0AKHON 3a/1a4M pa3Hble MOJIEIH TEKCTA 3a/1auH;

®  3HaTh U IPUMEHATH 00a crioco0a MOMCKa perieHus 3a1a4 (0T TpeOOBaHUS K YCIOBHIO
U OT YCJIOBHS K TPEOOBAHUIO);

®  MOJEIUPOBATh PACCYKJICHHS MIPU MOUCKE PEHICHHUS 33124 C IOMOIIBIO Tpad-CXEMBI;

e  BBIJCIATH ATAlbl PELICHUS 33/1a4U U COACpKAHUE KayK0r0 3Tana;

e yMeThb BBHIOMpATh ONTHUMAJBHBIA METOJI pEIICHHS 3aJaud W OCO3HaBaTh BHIOOD
METOJla, PAcCMAaTpPUBaTh pa3jIM4YHbIE METOJbl, HAaXOIUTh pa3Hble pEUICHMs 3aJaud, €CIU
BO3MOXHO;

®  aHAJIM3UPOBATH 3aTPYAHEHUS MPU PELICHUU 3a/1a4;

e  BBIIOJHATH Pa3jIMyYHbIEe NPeoOpa3oBaHUS NMPENTIOKEHHOW 3ahayu, KOHCTPYHPOBATh
HOBBI€ 33/1a41 U3 JaHHOMW, B TOM YHCJIe 0OpaTHBIE;

®  UHTEPHPETUPOBAaTh BBIYMCIUTENbHBIE pPE3yabTaThl B  3ajade, HCCIEN0BATh
IIOJIyYEHHOE PEILIEHUE 3aauu;

®  AHAIU3UPOBATh BCEBO3MOKHBIE CUTYALUU B3AaUMHOI'O PACIIOJI0KEHUS ABYX OOBEKTOB
U U3MEHEHHE MX XapaKTEePUCTHK IPH COBMECTHOM JBM)KEHUU (CKOPOCThb, BPEMs, PacCTOSIHUE)
IpU PELIEHUH 3a/lad Ha JIBUKEHUE JIBYX OOBEKTOB KaK B OJHOM, TaK U B IPOTHUBOIOJIOKHBIX
HalpaBJICHUSX;

®  lCCJeN0BaTh BCEBO3MOXKHBIE CUTYallUU NPU PELICHUH 3a/lad Ha JABM)KEHUE IO PEKe,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

e pewiaTh pa3sHOOOpPA3HbIE 334U «HA YACTHY,

e peulath U 00OCHOBBIBATh CBOE PELICHME 3a/1a4 (BBIJIEJIATH MAaTEMAaTHUYECKYIO0 OCHOBY)
Ha HaXO0XJIeHHE YacTH YMCJIa ¥ YUCIIa 110 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBbICHIA ApoOH;

® 0CO3HaBaTb U OOBACHATH MIAEHTUYHOCTb 33]a4 Pa3HbIX THUIIOB, CBSA3bIBAIOIIUX TPHU
BEJIMYMHBI (HAa paboTy, Ha MOKYNKH, HA JABMXKEHHE). BBIACIATh 3T BEIMYMHBI U OTHOLICHHUS
MEXIy HUMH, NMPUMEHATh MX MpHU PEIICHHH 3a1ad, KOHCTPYHPOBATh COOCTBEHHBIC 33134
yKa3aHHbIX THIIOB;

®  BJIAJETh OCHOBHBIMU METOJAMH PELICHHUS 3a/1a4 Ha CMECH, CILJIaBbl, KOHIICHTPALUY;

e  pemiarth 3a/a4d Ha MPOLIEHTHI, B TOM YHCJIE, CJI0KHbBIE MPOLEHTHI ¢ 00OCHOBAHUEM,
HCIIOJIb3YsI pa3HBIE CIIOCOOBI;

®  pemlaTh JOTMYECKUE 337audl Pa3HBIMH CIIOCOOAMHU, B TOM YHUCIIE, C ABYMS OJIOKaMH U
C TpeMs 0JIOKaMH JJaHHBIX C IIOMOIIbIO TaOJIHII;

e pemarh 3aJa4d [0 KOMOMHATOPHUKE M TEOPUHM BEPOATHOCTEH HA OCHOBE
UCIIOJIb30BaHUsI U3YUYEHHBIX METOJIOB 1 0OOCHOBBIBATh PEILICHUE;

e  peulaTh HECJIOXKHBIE 33/1a4M 10 MATEMATUYECKOI CTaTHUCTUKE;

® OBJJIETh OCHOBHBIMH METOAAMHU pPELICHHs CIOKETHBIX 3a7ay: apudMeTHuecKui,
anredpandeckuii, nepebop BapuaHTOB, FT€OMETPUUECKU, TpaduUecKuii, IPUMEHATh UX B HOBBIX
10 CPaBHEHUIO C U3YUYECHHBIMH CUTYaIUSX.

B noBcegHeBHOI )KM3HM M IPU U3YYEeHHH APYTHX NPEAMETOB:

e BBCNATH INPU PEHIEHUM 3aJa4 XapaKTepUCTUKH paccMaTpuUBaeMod B 3ajaaye
CUTYyalluH, OTJIMYHbIE OT pealbHBIX (T€, OT KOTOPBIX A0CTPAarMpOBAUCh), KOHCTPYHPOBAThH
HOBBIE CHUTyalldd C Y4€TOM 3THUX XapaKTEepPUCTHUK, B YAaCTHOCTH, IMPHU pEUIeHHH 33aJad Ha
KOHIIEHTPALlUH, YYUTHIBATh MJIOTHOCTh BEILIECTBA;

e  pemath U KOHCTPYHPOBATh 3aJ]a4l Ha OCHOBE PACCMOTPEHUS pealIbHbIX CUTYallUii, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYUCIUTEIbHBINA PE3yiIbTaT;

e  pewiaThk 3a7jauyl Ha JABIKEHHE IO PEeKe, paccMaTpuBasi pa3Hble CUCTEMBI OTCUETA
CraTncTuka ¥ TeopHusi BepOsITHOCTEH

e  OnepupoBaTh MOHATUSAMU: CTOJOYATHIE U KPYTrOBBIE AMArpaMMbl, TaOJIUIIbI TAHHBIX,
cpenHee apudmeTnyeckoe, MenraHa, Haubosblllee U HauMEeHblIee 3HaYeHUsI BRIOOPKH, pa3Max
BBIOOPKH, TUCIIEPCHSI U CTaHIAAPTHOE OTKJIOHEHHE, CIydaiHas H3MEHUYNBOCTb;

e  U3BJIEKaTh UH(OPMAIHIO, TPEICTABICHHYIO B Ta0JIMIIaX, HAa AMarpaMMax, rpagukax;



®  COCTaBJIATH TAOJHUIIBL, CTPOUTH AUATPAMMBI U I'pauKU Ha OCHOBE JTAHHBIX;

e ONepupoBaTh NOHATHAMU: (akTopual 4YMcaa, MEPEeCTAHOBKU U COYETaHMS,
TpeyronbHuK Ilackans;

®  [IPUMEHSTH MPABUIIO MPOU3BEACHUS NP PEIICHUH KOMOMHATOPHBIX 33/a4;

e onepupoBaTh NOHATHUSAMHU: CIIYYalHBIM OMNBIT, CIy4alHbIA BBIOOP, HCIBITAHUE,
3JIEMEHTAPHOE CilydailHOe COOBITHE (MCXOX), KIACCHUECKOE OIPENIENIEHHE BEpOSITHOCTH
CJIy4aifHOro COOBITHSI, OTIEPALIUU HAJl CITyYalHBIMU COOBITUSMU;

®  TPEACTaBIATH HH(POPMAIMIO C TIOMOIIBIO KPYroB Jitnepa;

e  pemarh 3a/la4d Ha BBIUMCIIEHUE BEPOSITHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB C
MOMOIIIBI0 KOMOMHATOPUKH.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHUX PEIMETOB:

®  U3BJEKaTh, UHTEPIPETUPOBATDH U MIPEOOPA30BBIBATH HH(POPMAIUIO, TPEICTABICHHYIO
B Tabuuuax, Ha Auarpammax, rpaukax, OTpaskarollyr0 CBOMCTBA U XapaKTEPUCTUKU PealIbHBIX
MIPOLECCOB U SIBJICHUI;

®  OIpeleNaATh CTATUCTUYECKUE XapaKTEPUCTUKH BBIOOPOK 10 TabiauLaM, AUarpaMmam,
rpaduKam, BBIIOIHITH CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHUS 3a/]auy;

®  OLECHUBATh BEPOSTHOCTb PEATIbHBIX COOBITUHN U SIBICHUH.

Hcropusi MaTeMaTHKHU

e XapakTepu3oBaTh BKJaJ BbIJAIOIIMXCA MAaTEMaTHUKOB B DPAa3BUTHUE MATEMAaTHKU U
UHBIX HAay4YHbIX oOyacTeil;

® [IOHUMAaTh POJIb MATEMATUKH B pa3BuTUU Poccun
Metoabl MaTeMaTHKH

e lcnonb3ys W3ydyeHHBIE METOABI, IPOBOAUTH JOKA3aTEIbCTBO, BBINOIHATH
OIIPOBEPIKEHUE;

e BriOupare u3ydyeHHbIE METO/bI U UX KOMOMHAIMM JUIsl PEIICHUsS MaTeMaTHYeCKHUX
3az1ay;

®  UCIOJIb30BAaTh MaTEMAaTUYECKUE 3HAHMUS JJIs ONHMCAHMSI 3aKOHOMEpPHOCTEW B
OKpY’Karollel JeCTBUTEIbHOCTH U IPOU3BEIEHUSX UCKYCCTBA;

®  IIpUMEHATH IpocTeime IIPOrpaMMHBIE CpeacTBa U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUN MAaTEMAaTHUECKUX 3aad.

COAEPXAHHUE KYPCA

Conep:xanue Kypca ajaredopnl B 7-9 kiaccax

Yucaa

PauuonanbHbIe YncIa

MHoOxecTBO paluoOHaANbHBIX 4yKcel. CpaBHEHHE palUOHAIBHBIX 4dMcen. JledcTBus ¢
panuoHaIbHBIMU yKcnamu. [IpeacTaBnenue pamoHaaIbHOTO YUCIA JECITUYHOMN IpOObIO.

HppanuonajabHble Yyucia

[TonsTe nppanmoHaIbHOrO yncia. Pacno3HaBanue uppannroHanbHbIX yucen. [IpuMepst

JOKa3aTenbeTB B anrebpe. MppamuoHanbHOCTH umciaa V2. IIpUMeHeHHe B TIeOMETpHHL.
CpaBHeHuE MppalMOHAIbHBIX YUCell. MHOXKECTBO JEHCTBUTEIBHBIX YHCEI.

ToxknecTBeHHbIE IPe0OpPa30BaHUA

Yucaosbie 1 OYKBEHHbIC BbIPAKECHHSA

BeIpaxxenue ¢ nepemeHHO. 3HaueHue BbIpakeHUs. [loncTaHOBKaA BBIpAKEHHH BMECTO
[IEPEMEHHBIX.

Llebie BbIpamkeHUst

CreneHb ¢ HaTypaJbHBIM TOKa3areneM U e€ coicTBa. [IpeoOpa3zoBaHus BbIpa)XEeHUH,
COJIepKAIIMX CTEIEHH C HaTypaJbHBIM IIOKA3aTENIEM.

OpHowieH, MHorowieH. JleWcTBHS C OJHOWIEHAMHM W MHOTOWIEHaMHU (CIIOXKEHHE,
BbIUHMTaHUE, YMHOXKEHUE). DOpMyJIbl COKpPAIIEHHOTO YMHOXKEHHS: Pa3HOCTh KBaJApaTOB, KBAJpaT
CYMMBI U pa3zHocTH. Pa3noxkeHne MHOrO4JieHa Ha MHOKUTENU: BBIHECEHUE OOILIEr0 MHOKHUTENS
3a CKOOKH, TpyNIUpOBKa, NpUMEHEHHe (OopMyJ COKpaléHHOro yMHOKeHus. KsaapaTHbIit
TPEXWIEH, Pa3JI0OKEHNE KBAIPATHOTO TPEXUJIEHA HA MHOKUTEIH.

ApoOHo-pannoHaJbHbIe BHIPAKEHUS



Crenenp ¢ uensiM mokasareneM. IIpeoOpa3oBaHue ApOOHO-TMHEHHBIX BbIPAKEHUIL:
CJIO’KEHHUE, YMHOXKEHUE, fefieHne. Anredpanueckas 1po0b. [lomycTumble 3HaU€HUS IEPEMEHHBIX
B JIpOOHO-palMOHANBHBIX BbIpaxkeHusx. Cokpamienue anredpamueckux apobeit. [IpuBenenue
anreOpanveckux npobel kK oOmeMy 3HameHaTento. JledcTBus ¢ anreOpandecKuMu ApOOsMU:
CJIO’KE€HHUE, BBIYMTAHUE, YMHOXKEHUE, JICJICHUE, BO3BEICHUE B CTCIICHD.

[IpeoOpa3oBaHue BbIpAXKEHUH, COACPIKALINX 3HAK MOAYJIS.

KBanparnbie kopHu

Apudmerndeckuii KBajJpaTHBI KOopeHb. IIpeoOpa3oBaHue BBIPAKEHHM, COIEPIKALINX
KBaJIpaTHbIC KOPHM: YMHOXXCHHME, JCICHHE, BBIHECEHHE MHOXUTEN H3-TI0J 3HAaKa KOPHI,
BHECEHUE MHOXUTEIISA II0J] 3HaK KOPHS.

YpaBHeHHs U HEPABEHCTBA

PaBencrBa

UYucnoBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpEMEHHO.

YpaBHeHust

Ilonatne ypaBHeHMs M KOpHA YypaBHEHHs. IlIpencraBieHne O PaBHOCHUIBHOCTH
ypaBHeHHH. O0nacTh onpeneneHus ypaBHeHus (001aCTh TOMYCTUMBIX 3HAUE€HUH TepEMEHHON ).

JInHeliHOe ypaBHEHHE U €r0 KOPHHU

Pemenne nmHeliHbIX ypaBHeHui. JIuHelHoe ypaBHeHue c¢ mnapamerpom. KosmuecTBo
KOpPHEW JINHENHOTO YpaBHEHUs. PellieHne TMHEHHbIX YPAaBHEHHM C TapaMeTpPOM.

KBagpaTrHoe ypaBHeHHe B er0 KOPHH

KBagparuele ypaBHeHus. HenosHble KBajgpaTHele ypaBHEHMA. [IMCKpUMHMHAaHT
KBaJIpaTHOro ypaBHeHus. Popmyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Teopema,
oOparHast Teopeme Buera. PemieHne KBaJpaTHBIX ypaBHEHUM: HCIOJIb30BaHUE (DOPMYINBI IS
HAXOXXJCHUs KOpHEW, rpaMuecKuil METOJ peIIeHUs, Pa3oKeHHEe Ha MHOMKUTENIH, Moa0op
KOpHEH C HCIIOIb30BaHHEM TeopeMbl Buera. KonnuecTBO KOpHEH KBaJpaTHOIO YpaBHEHHUs B
3aBUCHUMOCTH OT €ro JMCKpUMHHaHTa. BUKBagpaTHbIE ypaBHEHMs. YPAaBHEHMs, CBOAMMBIE K
JIMHENHBIM U KBaapaTHbIM. KBagpaTHble ypaBHEHUS C IapaMETPOM.

JIpoOHO-panuoHAJIbHbIC YPABHEHUS

Pemenue npocreiiiux ApoOHO-TMHENHBIX ypaBHEHUN. Pemienne 1poOHO-paliioHanbHbIX
YpaBHEHUU.

MeTtop! peltieHnsl ypaBHEHUN: METO/Ibl PaBHOCUIIbHBIX IIPE0Opa30BaHUM, METO]] 3aMEHbI
nepeMeHHol, rpaduyeckuii Meron. Mcmonb3oBaHMe CBOMCTB (yHKUIMI Tpu  peLIeHun
YpaBHEHUM.

TpocTeiiiue uppalroHanbHbie ypapHenns suza / f (x) = a, /f (x) = /g(x) .

VYpaBHeHus Buaa X = a. YpaBHEHHUs B LIEJIbIX YUCIIAX.

Cucrembl ypaBHeHUH

YpaBHeHHE C AByMs IepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C JBYMs IEPEMEHHBIMHU.
[Ipsimas xak rpaduueckas HHTEpIpeTaLMsl JUHEHHOTO YPaBHEHUS C IBYMSI IEPEMEHHBIMH.

ITonsATHE cucTeMbl ypaBHEHM. Pellienre cucteMsl ypaBHEHUN.

MeTopl pemeHus: CUCTEM JIMHEHHBIX YPaBHEHUN C ABYMs NEPEMEHHBIMU: IpaduyecKuit
METOJI, METOJ, CJIOKEHUS, METOJI ITOJACTAHOBKHU.

Cucrembl TMHEHHBIX YpaBHEHUH C TapaMeTPOM.

HepaBencrBa

UucnoBeie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpaBEeHCTB. [IpoBepka crpaBensiMBOCTH
HEPaBEHCTB IIPU 3a/IaHHBIX 3HAYCHUAX [IEPEMECHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. O0IaCTh ONpeACIICHUs
HepaBeHCTBa (00JIaCTh JOMYCTUMBIX 3HAUCHUN EPEMEHHOI).

Pemenne nuHEeHBIX HEPABEHCTB.

KBanpaTHOe HEpaBeHCTBO U €ro peueHus. PelieHne KBaJpaTHBIX HEPABEHCTB:
UCIIOJIb30BaHUE CBOMCTB W Tpaduka KBaJApaTUUYHON (QYHKIMH, METOJl MHTEpPBAJOB. 3amuch
pELICHUS KBaJPaTHOIO HEPABEHCTBA.

Pemenue nenbix 1 JpoOHO-pALIMOHAIBHBIX HEPABEHCTB METO/I0M MHTEPBAJIOB.

Cucrembl HepaBeHCTB




CucreMpl HEpaBEHCTB C OJHOI NepeMEHHOW. PemnieHne cucTteM HEPAaBEHCTB C OAHOM
MEePEMEHHOM: JUHEHHBIX, KBaJpaTHBIX. M300pakeHHE pEIICHUs] CUCTEMbl HEPaBEHCTB Ha
YHUCJIOBOM MPSAMOM. 3anuch pelIeHUs] CUCTEMbl HEPABEHCTB.

DOYyHKIUHT

IHousitue pyHKuUMHU

JlekapToBbl ~ KOOpAMHATBI Ha IUIOCKOCTH. DOpMHpOBAaHHME MPEACTABICHUUA O
METaNpeIMETHOM MOHATUU «KOOpAMHATH». CrocoObl 3anaHus (YHKIMNA: aHATUTUYECKHIA,
rpadudeckuid, Tabnuunbii. ['paduk dyakuwu. [Ipumepsl GyHKIMHA, MOTy4aeMbIX B Tpoliecce
UCCIIEIOBaHMS PA3IMYHBIX PEATbHBIX MPOIECCOB U PEUICHHUs 3aa4. 3HaueHHe (PYHKIMH B TOUYKE.
CpoiictBa (yHKIUI: 001acTh OMNpENEeNICHUs, MHOKECTBO 3HAUYECHUU, HYJIH, MPOMEKYTKU
3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTD, IPOMEXYTKU BO3pACTaHUS U YObIBaHUs, HAaHOOJIbIIIEe
U HanMeHbllee 3Hayenus. Vccnenoanue Gpynkuuu no e€ rpaduky.

[IpencraBienue 006 aCHMIITOTAX.

HenpepriBHocTs Gynkimn. Kycouno 3agansbie GyHKIIHH.

JInneiiHas QpyHKIUSA

CpoiictBa W rpaduk JHHEHHOW GYHKIMH. YTJIO0BOM KOAQDHUIMEHT MpsSMOil.
Pacrnionioxxkenne rpadyka TMHESHHON (YHKIMH B 3aBUCHMOCTH OT €€ yrII0BOro KO3 PUIIMEHTA U
cBobomgHoro wieHa. Haxoxnenue kodhGUIMEHTOB INUHEHHONW (YHKIMKM 1O 33JaHHBIM
YCIOBUSM: NIPOXOKJCHUE MPSAMOI Yepe3 JIB€ TOUKH C 33JaHHBIMU KOOPAMHATAMU, IPOXOXKACHUE
NpsIMOI Yyepe3 JaHHYIO TOUKY U Mapajlie]bHON JaHHOW MPSMOM.

Keaaparuunas gpyHkumus

CpoiictBa u rpaduk KBagpatuyHoi ¢GyHKiuu (mapadona). Iloctpoenue rpaduka
KBaJpaTHYHOW (QYHKIMHU 1O ToukaM. HaxoxaeHne Hynell KBaapaTUdHON (DYHKIIMH, MHOXKECTBA
3HAUYEHM, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUUOHATBHOCTH

CaoiicTBa QyHKIMHN Y = E I'unepOGomna.

I'papuxu ¢pynkumii. [TpeobpazoBanue rpadpuka pyakimun y = f(x) A1 TOCTPOCHHS
rpadukoB ¢pyHkiwmii Buna y = af (kx + b) + c.

Fpa(i)HKH(bYHKHHﬁy=a+ﬁ,y=\/z,y= Vx,y = |x|

IlocsienoBaTeIbHOCTH M IPOTPeCCHH

YucnoBas  moOCIENOBAaTENbHOCTh.  [IpuMepsl  4HMCIOBBIX — IOCIENOBATEIBHOCTEM.
beckoneunble mocnenoBaTrenbHOCTH. Apudmernueckas mporpeccuss M e€  CBOMCTBa.
['eomerpuueckass mnporpeccusi. Dopmyna oOmEero 4YjieHa M CYMMBI N TEPBBIX YJIEHOB
apupMeTUYeCcKOil 1 reoMeTpruecKoi nporpeccuil. Cxopasiascs reoMeTpuyecKkast Iporpeccusi.

Pelnenue TeKCTOBBIX 33124

3anaun Ha Bce apupMeTHUECKHE NeHCTBUS

Perienue TeKCTOBBIX 3a/1au apupMeTHYeCKUM criocoboMm. Vcronb3oBaHue Tabiul, cXeM,
yepTexeH, JPyrux CpeCTB NPEACTABICHUS JaHHBIX MIPH PEIICHUU 3a]JauH.

3agauu Ha IBHKEHHE, PA00TY H MOKYIIKH

AHanu3 BO3MOXHBIX CUTyallui B3aUMHOT'O PacHoJIOKEHUsI OOBEKTOB MPU UX ABM)KEHUU,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT MPU COBMECTHOM padoTe.

3agauu Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3aa4 Ha HaXOXKIEHME YacTU YKCIIA U YMCA IO ero yactu. Pemenue 3ana4 Ha
IpoLEeHTH! U Aoiu. [IpuMeHeHne mponopuuii npy pemeHny 3aaay.

Jlornuyeckue 3agaun

Pemenue nornueckux 3agad. Perenne poruueckux 3aaad ¢ HOMOIIbio rpadoB, TaOJIHULI.

OcHOBHBbIE MeTO/bI pelleHHs] TEKCTOBBIX 3a/1a4: apuPpMETUUECKU, anredpandeckui,
nepebop BapuaHToB. IlepBuUUHBIE TpEACTABIEHHA O JPYTMX METOAAaX peUIeHUs 3aaay
(reomeTpuueckre 1 rpauyeckue MeTo/bl).

CtaTuCTMKa M Teopusl BepOATHOCTEMN

CraTrucruka

Tabnmuunoe wu rpaduueckoe TMPEACTaBICHWE JaHHBIX, CTOJOYaThie W KPYTOBBIC
MarpaMMmbl, TpauKd, NMPUMEHEHHE IuarpaMM U TpadHUKOB JUIsI ONHMCAHUS 3aBUCUMOCTEH



peambHBIX BEIUYMH, W3BJIEUeHHWE HH(MopManmuu u3 TaOIUI, AuarpaMM U TpagHKOB.
OmnucarenbHble CTATUCTHUYECKHE IMOKa3aTeIM YHMCIOBBIX HAOOpOB: cpeaHee apu(pMETHUYECKOE,
MenuaHa, HauOoJiplllee W HauMEHbIee 3HaueHUs. Mepbl pacceMBaHUs: pa3Max, AMCIEpCUs U
CTaHIapTHOE OTKJIOHEHHE.
CnyuaiiHas W3MEHUYMBOCTb. M3MeHuMBOCTh mpu u3MepeHusax. Pemaromue npasuia.
3aKOHOMEPHOCTH B U3MEHUYNBBIX BEJIUYHHAX.
Cayuaiinbie coObITHS
CrnydaiiHbple OTBITHI (IKCIIEPUMEHTHI), dJEMEHTApHBIC CIy4ailHbIe COOBITHUS (MCXOJBI).
BepositHocTi  snemeHTapHbIX  coObITMH. CoOOBITHS B CIOy4alHBIX OKCHEPUMEHTaX H
0J1aronpUATCTBYIOIINE 3JIEMEHTapHbIe cOObITHA. BeposTHOCTH ciydaliHBIX cOObITHH. ONBITH C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSAMH. Kiaccndyeckue BEpOSTHOCTHBIE OINBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOukoB. IIpeacraBieHne coObITHI ¢ NMOMOLIBIO JuarpamMMm Oiepa.
[IpoTuBomONOXKHBIE COOBITHSA, OOBEAMHEHHE M TepeceueHue coObiTuil. IlpaBmino cioxeHus
BeposiTHOocTe. Cnywaiineiii  BeIOOp. IIpemcraBieHune SKcnepuMeHTa B BHIE JepeBa.
HesaBucumslie COOBITHSL. YMHOXkeEHUE BEPOSITHOCTEN HE3aBUCUMBIX COOBITHH.
[TocnenoBarenbHble He3aBUCHMble HcnbITaHus. IIpencraBieHne O He3aBUCHUMBIX COOBITUSX B
YKU3HU.
JJIeMeHThl KOMOMHATOPUKH
[IpaBmwiio ymMHOXEHHUS, I€pecTaHOBKH, (akTopuas uuncia. CoueTaHuss U UHUCIO
couyeranuil. @opmyna yucna coueranuid. TpeyrosnbHuk Ilackans. OnbITel ¢ OOJNBLIIMM YHUCIOM
PaBHOBO3MOJKHBIX 3JIEMEHTApHbIX COOBITUHA. BbluucieHne BeposSTHOCTEH B ONBITax C
OpUMEHeHHeM KOMOMHATOpHBIX Qopmyn. HWcnbitanus bepnymm. VYemex u  Heynaua.
BeposiTHOCTH cOOBITHI B ceprH UCTIBITAaHUN bepHysuH.
Cay4yaiinble BeJIHYMHbBI
3HaKOMCTBO CO CIy4YalHbIMM BEJIMYMHAMU HAa NpUMEpax KOHEYHbIX JAMCKPETHBIX
Clly4alHbIX BeJMYMH. Pacnpenenenue BepoaTHOcTe. Marematnueckoe oxunanue. CBoicTBa
MaTeMaThu4yeckoro oxwunanus. [lonsatue o 3axkoHe OonbIIKMX yuces. M3MepeHne BeposiTHOCTEH.
[IpumeHeHne 3akoHa OOJNBIIMX YHUCET B COLIMOJIOTHMH, CTPaXOBaHWHU, B 3]IPABOOXPAaHEHHH,
oOecnieueHnH O€30MacCHOCTH HACEIEHUSI B UPE3BbIUAHHBIX CUTYAIUX.
I'eomerpus
I'eomerpnueckue Gurypsl
@urypsl B reOMeTPHH H B OKPYKaIOLEeM MHUpe
['eomerpuueckast ¢urypa. BHyTpeHHss, BHeHHss o0nactu Gurypsl, rpanuna. Jluauu u
o0nacTu Ha IUIOCKOCTH. Brimykinas u HeBwinykiass ¢urypbl. Ilmockas u Heruiockas
¢urypel. BbigeneHue  cBOWCTB  00bekTOB. @DOpMHpOBaHUE TPEJICTABICHHH O
MeTanpeMETHOM OHIATUU «PUTYpay.
Touka, TUHUSA, OTPE30K, IpsMas, JIy4, JOMaHasl, MII0CKOCTb, YTroJl, OMCCEeKTpHCca yria 1 ee
CBOICTBa, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.
OceBast cuMMeTpusi reomeTpuueckux ¢uryp. LleHTpanbHas cCUMMETpUsi T€OMETPHUECKUX
duryp.
MHoroyrojbHuKH
MHOroyroiapHUK, €ro 3JIEMEHTHI M €r0 CBOMCTBA. PacriozHaBaHuE HEKOTOPBIX
MHOTOYTOJIbHUKOB.
Boinykiible ¥ HEBBITYKJIBIE MHOTOYTOJIBHUKH. [IpaBuiIbHbIE MHOTOYTOJIbHUKH.
Tpeyronsuuku. BpicoTa, MeauaHa, OucCCeKTpuca, CpenHss JHMHUA TPEYroJbHUKA.
PaBHOOEIpeHHBIN  TPEyTrONBHUK, €ro CBOWCTBA W TPU3HAKU. PaBHOCTOpOHHUM
TpeyroiabHUK. IIpsAMOYronbHbIN, OCTPOYTOJNbHBIN, TYNOYIOJbHBIM  TPEYTOJbHUKH.
Buemaune yrier TpeyronpHuka. HepaBeHcTBO TpeyroiapHuka. MemuaHbl, OMCCEKTPHUCHI,
BBICOTBl TPEYrOJbHUKOB. 3aMedaTelbHble TOUKM B TpeyroiapbHuke. HepaBeHcTBO
TPEYTOJIbHUKA.
YetsipexyronpHuku. Ilapamienorpamm, pomO, NpsIMOYTOJbHMK, KBajpar, Tparemnus,
paBHOOeApeHHass Tpamenus. CBoicTBA W TPU3HAKK TMapajuiejorpamMma, pomoa,
IpsIMOYTOJIbHHKA, KBaapaTa. Teopema BapunboHa.
OKpy:KHOCTB, KPYT



OKpy>XHOCTb, KpyI, MX D3JEMEHThl WU CBOMCTBAa. XOpJbl M CEKYIIHE, HUX CBOICTBA.
KacarenbHas n cexyiasi K OKpy>KHOCTH, UX CBOWCTBaA. L{eHTpanbHbIe M BIMCAHHBIE YIJIBI.
BrnucanHble M ONMCaHHBIE OKPYKHOCTH JUIsl TPEYTOJIbHUKOB, YETHIPEXYTOJIbHUKOB,
MIPaBUJIbHBIX MHOTOYTOJIbHUKOB.

I'eomeTpuueckue purypsl B mpocTpancTee (00beMHBbIE TeJ1a)

MHoOrorpanHuk 1 ero 3jaeMeHTbl. Ha3BaHus MHOIOIpaHHUKOB C Pa3HBIM IIOJIOKEHHEM U
KOJM4ecTBOM TrpaHed. [lepBHuHbIE NpeacTaBlICHHs O MNHUPAMHUIE, MNapajuieJenuIee,
npusme, cdepe, mape, MUWIMHAPE, KOHYCE, X 3JIEMEHTaX U MPOCTEHIINX CBONCTBAX.
OTHoOmEeHNnsI, paBeHCTBO puryp

CBolicTBa paBHbIX TPEYroJbHUKOB. [Ipr3Haku paBeHCTBa TpeyroyibHUKOB. [Tpu3Haku
PaBEHCTBA M1apaJUIeIOrPaMMOB.

ITapaieJbHOCTH NPAMBIX

[Ipu3Haku u cBOMCTBA NapajlIeNbHBIX IPSIMBIX. AKCHOMA NapasuieabHocT EBKinaa.
[lepBruHBIE PEACTABICHUS O HEEBKJIMJIOBBIX reoMeTpusx. Teopema Daneca.
IlepnienauKyAsipHbIE NPSAMBbIE

[Ipssmoit yrou. Ilepnienaukynsp k npsmoii. HaknoHnHast, mpoeknus, UX CBOMCTBA.
CepeauHHBIN NEPIEHAUKYISAP K 0Tpe3Ky. CBOMCTBA M NPU3HAKU MTEPIIEHIUKYIISIPHOCTH.
IMonooue

[TponopuronansHbie 0Tpe3ku, nogodue guryp. [lomoOubie TpeyroiapHuku. [Ipu3Haku
no1o6ust. OTHOIIIEHUE IUIOMAACH MOT00HBIX (Guryp.

B3aumHoe pacnoJioskeHue npsMon U OKPY>KHOCTH, IBYX OKPYKHOCTE.

HN3mepenus ¥ BbIYMCICHUS BeJUYNHBI

Ilonarue BennunHsl. [{nuna. M3mepenue nnuubl. Equnninsl nsmMepenus JiMHbl. Bennunna
yriaa. I'pagycHas mepa yria.

[TonsiTre o momaay miockon (Gurypsl u ee ceoiictBax. 3mepenue mnomazaeit. Eaunniibt
WU3MEPEHHUS TUIOLIA/IH.

IIpencraBienue 06 oObeme U ero cpoiictBax. M3mepenue obobema. EnuHumsl usmepeHus
00BEMOB.

HN3mepenus u BbIYMCICHUS

WNHcTpyMeHThl Ui U3MEpEHUN M MOCTPOEHUH; U3MEPEHNUE U BBIUMCIIEHHUE YIJIOB, JUIMH
(paccrosiHuit), momaneil. TpuroHomerpuueckue (QYHKIMH  OCTPOro  yria B
OpSIMOYTOJIBHOM  TpeyrosibHUKe TpuroHomerpuuyeckue (QyHKIMM  TYNOro  yria.
Bbluncnenue 3IE€MEHTOB TPEYrOJIbHUKOB C MCIIOJIB30BAHMEM TPUTOHOMETPUYECKHX
COOTHOHIEHUH. DOpMyJIbl IUIOIIAAN TPEYrOJbHUKA, MapajiesiorpaMma M €ro 4acTHBIX
BUJIOB, Tpamnenuu, ¢popmyna I'epoHa, popmyna IUIOMAAN BITYKJIOTO YEThIPEXyTroJbHUKA,
GopMynbl JJIMHBI OKPY)KHOCTHM M IUlomaau kpyra. Ilmomans KpyroBoro cexropa,
KpyroBoro cermeHra. Inomaae npaBuJIbBHOrO MHOTOYTOJIBHUKA.

CpaBHenue u BbumciieHue mionianei. Teopema Iludaropa. Teopema cunycos. Teopema
KOCHUHYCOB. PemieHne TpeyroiabHUKOB. Beluncienne yriaos. BsluuciieHue BBICOTHI,
MeAMaHbl U OHCCeKTpuchl TpeyronbHuka. OprorpeyronbHuk. Teopema IlTonmemes.
Teopema Menenas. Teopema UeBsl.

Paccrosinus

Paccrossane mexny Toukamu. PacctosiHue OT TOUKM 10 IpsiMol. PaccTosiHre Mexy
¢urypamu. PaBHOBENIMKHE U PABHOCOCTABIICHHbIE (PUTYPBHI.

CaotlicTBa (aKCMOMBI) JUIMHBI OTPE3Ka, BEIMUUHBI yTJia, I0Maau 1 o0bemMa GUrypsbl.
I'eomeTpruyeckue mocrpoeHust

I'eomeTprueckue MocTpoeHus sl UIUTIOCTPALIUN CBOMCTB T€OMETPHUECKUX (DUryp.
WHcTpyMeHTBI U1sl OCTPOEHUI: HUPKYJIb, JIMHENKA, yronbHUK. [IpocTeiimme noctpoeHus
HUPKYJIEM M JIMHEHKOH: MOCTpOeHHE OMCCEKTPUCHI yIiia, MEPHEeHAUKYIspa K MPSMO,
yria, paBHOro faHHoMy. IlocTpoeHune TpeyroibHUKOB 110 TPEM CTOPOHAM, ABYM CTOPOHAM
U YTy MKy HUMH, CTOPOHE U JIBYM MPUJISKAIIUM K HEH yriam, 1o IpyruM 3JeMeHTaM.
Jlenenne otTpe3ka B JaHHOM OTHOIIEHWH. OCHOBHBIE METOABI PEIIECHUS 3a1ad Ha
MOCTpOEHHE (METOJ] T€OMETPUYECKMX MECT TOYeK, METOJl MapajuleIbHOTO IMepeHoca,
METO/I CHMMETPHH, METO/1 TOJI00uS).



Dranbl pelieHus 3a1a4d

Ha IIOCTPOECHUE.

I'eomerpuueckue

npeodpa3oBaHus

IIpeoGpa3oBanus

[Tonsatue mnpeoOpa3oBanus. IlpencraBieHne o MeTanpeIMETHOM IOHATUU
«11peoOpa3zoBaHuE».

[MomoGwue.

JIBHIKEHMSI

OceBast U LIEHTpaIbHasi CAMMETPHsI, IOBOPOT U NapaieibHblii nepeHoc. KomObunauu

JIBIDKEHHUHN Ha INIOCKOCTH U UX CBOMCTBA.

ITonoOue kak npeodpaszoBanue

I'omoretns. ['eomerpuueckue mpeodpa3zoBaHus Kak CPeACTBO T0Ka3aTeIbCTBA

YTBEPKACHUM U PELICHUS 3a1a4.

BexkTopbl M KOOpAMHATHI

HA IJIOCKOCTH BekTopnbl

[TonsiTHe BekTOpa, AeMCTBUS Ha/l BEKTOpAaMH, KOJUIMHEApHbIEe BEKTOPBI, BEKTOPHBIN Oa3uc,

pa3ioXeHne BEKTOpa MO Oa3MCHBIM BeKTOpaM. EAMHCTBEHHOCTH Pa3liOKEHHS] BEKTOPOB

no 0Oas3ucy, CKaJspHOE IPOU3BEIEHHE U €ro CBOMCTBA, MCIIOJb30BaHME BEKTOPOB B

¢dusuke.

Koopaunartsi

OcHoBHBbIE IOHATHSA, KOOPAUHATHI BEKTOPA, PACCTOSHUE MEX 1y Toukamu. KoopauHaTs!

CepeIuHbl OTpe3Ka. Y paBHEHUS QUTYP.

[TpuMeHeHrEe BEKTOPOB U KOOPAMHAT JJIs PELLIEHUS IPOCTEUIINX FEOMETPUUECKUX 3aau.

HUcropust MaTeMaTHKH

Bo3HukHOBEHHE MaTEMaTUKU KaK HAyKH, 3Talbl €€ pa3BUTHS. OCHOBHBIE pa3/eiibl

MaTeMaTUKU. Beigaroniyecss MaTeMaTUKU U UX BKJIAJ] B Pa3BUTHE HAYKH.

beckoHeyHOCTP MHOXECTBA ITPOCTBIX uucel. Yucia u JIMHBI OTPE3KOB. PanuoHanbHbIe

grcna. [TorpedHOCT B ppanmonanbHbix uncnax. lkona [Tudaropa

3apoxaeHue anreOpbsl B Heapax apupmeruku. An-Xope3smu. Poxiaenne OykBeHHON

cumBonuku. [1. ®epma, @. Buert, P. [exaprt. Ucropus Bompoca o HaxoxaeHun Gopmy

KOpHell anreOpanyeckuX ypaBHEHHMH creneHel, Oonmpmmx derslpex. H. Tapranes, k.

Kapnano, H.X. A6ens, 3. I'anya.

[TosiBneHne MeToa KOOPAUHAT, O3BOJISIONIET0 IEPEBOIUTH FEOMETPUUYECKHE OOBEKTHI Ha

a3blk anreOpel. IlosBnenue rpaduxo ¢ynxuuii. P. [ekapr, II. depma. IIpumeps

pa3IMYHBIX CUCTEM

KOOpJIHAT.
3anaua Jleonapyo [Tuzanckoro (PuboHauun) o Kpoaukax, uncia @udonavyu. 3agaqa o
1axMaTHOM Jocke. CXOAUMOCTh T€OMETPUUECKON ITPOrPECCUH.

Hcroku Teopun BEPOATHOCTEN: CTPaxoBoe A€o, asapTHble Urpsl. I1. depma, b.ITackans,
. bepuynnu, A.H.Konmoropos.

Ot 3emnenenust k reomerpuu. Iludarop u ero mxona. Panec, Apxumen. Ilnaton u
Apucrorens. IloctpoeHne NpaBUIBHBIX  MHOTOYTOJIBHMKOB. Tpuccekuus — yria.
Kanparypa kpyra. Yasoenue ky6a. Mctopus umcna m. 3oiortoe ceuenue. «Hagamay
Esximna. JI Diinep, H.W.JloGaueBckmii. icTopus msaToro mocrysara.

I'eomeTpust n uckyccrBo. I'eomeTpruyeckue 3aKOHOMEPHOCTH OKPYKAIOIIET0 MUpA.
AcTtpoHomust u reoMeTpus. YTo M Kak y3Haiu AHakcarop, OparocheH U Apucrapx o
pasmepax Jlynel, 3emnm u Comnna. Paccrosaus or 3emumm no Jlyner m CoiHna.
N3mepenue paccrosuus ot 3emnu 10 Mapca.

Pons poccuiickux ydeHsix B pazButuu maremarwku: JI. Dimep. H.U. JloGaueBckwuii,
[1.JI.YeOwimeB, C. KoBanesckas, A.H. Konmoropos.

Maremaruka B pazsutun Poccun: Iletp I, mkona maTeMaTHYeCKUX M HABUTALKUX Hayk,
pasButHe poccuiickoro ¢giuora, A.H. Kpeuios. Kocmuueckas nporpamma u M.B. Kenppi.



Pacnpenene}me YacoB 110 KJ1accamM

7 xnacc 210 u B roa: u3 Hux 140 4 B rog Ha anredpy, 3+1 4 B Hepemo

Ilo ancebpe obsazamenvras uacmo 3 uac u naoc 1 uac uz vacmu, popmupyemoii yyacmuukamu

70 9 B TOJ] HA TEOMETPHIO, 2 4 B HEJICITIO;

0bpazosamenbHo20 npoyecca
8 kimacc 210 1 B roxa: u3 Hux 140 4 B rox Ha anredpy, 3+1 4 B Heaen0

70 9 B TOJ] HA TEOMETPHIO, 2 4 B HEJICITIO;

9 knacc 204 4 B roa: u3 Hux 136 4 B roj Ha anredpy, 3+1 4 B Hemento

Ilo aneebpe obazamenvhas wacme 3 uac u natoc 1 yac us yacmu, popmupyemou y4acmHuKamu

68 4 B roJ1 Ha FEOMETPHUIO, 2 4 B HEJEIIIO.

06pa30661m€]le020 npoyecca

TEMATHYECKOE IINTAHUPOBAHHUE

7 Kkaacce
Auareopa

Ne TemMa

/11
1 |YucnoBble BbIpaXXeHUs U aNreOpanveckue BhIPAKEHUs 1
2 |3HayeHHE YHUCIIOBBIX U ANTEOPANIECKUX BBIPAKCHHIMA 1
3 | [omycTtumble 1 HEAONYCTUMbIE 3HAUCHHSI TEPEMEHHBIX 1
4 |HaxoxaceHue 3HaYCHUHN BhIPAKCHUN 1
5 | MaremaTuueckuii a3bIK 1
6 |IlepeBon BbIpakeHUI ¢ MAaTEMAaTHYECKOTO A3bIKa HA OOBIYHBINA 1 0OpaTHO 1
7 |MaremaTuueckass MOI€ENb 1
8 |CocraBneHne MaTeMaTHUYECKUX MOJIEIeH 1
9 | Pemrenue 3a7a4 ¢ MOMOIIBIO MATEMAaTHIECKOTO MOICITUPOBAHUS 1
10 |IIpumeHeHHe MaTeMaTHYECKOrO MOAETUPOBaHMEs AJIS peIIeHus 3a/1ad 1
11 |JIuneiiHble ypaBHEHHE C OJTHOM MepeMEHHON 1
12 | Pemenue ypaBHeHUH C OHOM epeMeHHOMH 1
13 |HaxosxaeHue KopHeil TMHEHHOTO YpaBHEHUS C OJHOM IepeMeHHON 1
14 |Pemenue ypaBHEHUI METOJIOM MPOMOPLIMIA 1
15 |KoopaunatHas npsimast 1
16 |HaxoxaeHue To4eK Ha KOOPIMHATHOW MPSIMOM 1
17 |KourponbHas pabora Nel 1
18 |KoopauHaTHasI IIIOCKOCTH
19 |IlocTpoeHue Touek B KOOPAUHATHOHN MJIOCKOCTH
20 |IocTpoeHne MpsSMOi B KOOPAWHATHOM IJIOCKOCTH 1
21 |JIuneiiHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU




22

Penienuii TMHEHHBIX YpAaBHEHUH C ABYMS IEPEMEHHBIMU

1
23 |Iloctpoenue rpaduka ypaBHEHUS C ABYMS IIEPEMEHHBIMU 1
24 |HaxosxIeHHe TOYEK repecedeHus rpauKoB JIMHEHHBIX ypaBHEHUN 1
25 |IlonsTue nUHEWHOW (GYHKUIUSA 1
26 |I'paduk nmuHeHON QyHKINH 1
27 |Iloctpoenue rpadKOB JTUHEWHON (HYHKIIMN 1
28 |B3auMHOE pacnojoXeHHne rpapruKoB JMHEUHBIX (PYyHKIIHHA 1
29 |HawuOombliee 1 HauMeHbIIIee 3HaYCHNUE (PYHKIIUU HA 3aJJaHHOM ITPOMEXYTKE 1
30 |Jluneitnas pynkuus y=kx. Koadgpumuent nponoprnuoHaisHOCTH 1
31 |Iloctpoenue rpaduka GyHKIUU y=KX. 1
32 |Haxoxnenwue yrioBoro ko3ddunmenra 1
33 |B3aumHoe pacnonoxeHue rpapuKoB GpyHKIHHA 1
34 | B3auMHOe pacmosoxeHue rpa@uKoB (yHKIIHIA 1
35 | O6ob6maromuii ypok no teme: JluneiHast GyHKIust 1
36 |KoutponbpHas pabota Ne2 1
37 |OcHOBHBIC IOHATHUS O CUCTEME JBYX JIMHEHHBIX YpaBHEHUI 1
38 |Pemienue yrmpaxHeHU Ha COCTABICHNUE CUCTEM JIBYX JIMHEHHBIX YpaBHEHUI 1
39 |I'paduueckoe pelieHne CUCTEM IBYX YpaBHEHUI 1
40 |Merox HOICTaHOBKHU 1
41 |PemieHue cucteM ypaBHEHUH METOJIOM MOJCTAHOBKU 1
42 | CocTaBieHHe MaTEMaTHUECKOM MOJIENN B BU/I€ CHCTEME JIMHEWHBIX YpaBHEHUIN 1
43 |Merox anreOpandecKoro CIOKEHUs 1
44  |PemnieHus cucTeM ypaBHEHUI METOIOM MOJCTAHOBKH I10 aJlTOPUTMY 1
45 |PemieHue cucteM METOAOM alNTreOpanyecKoro CI0KEHHS 1
46 |PemieHue cucteM METOJOM alreOpandeckoro CIoKeHHs 1
47 |Maremaruueckast MOJENIb peaJIbHOM CUTyalluH B BUJI€ CUCTEMbI YPaBHEHHI ¢ JBYMsI 1
HepEeMEHHBIMU
48 |PemieHne TEKCTOBBIX 3a/1a4 Ha IBMYKEHUE C TOMOIIBIO CUCTEMBI THMHEHHBIX 1
ypaBHEHUHU
49 |PemieHue TEKCTOBBIX 3a/1a4 Ha IBUKEHUE I10 PEKE C MOMOILBIO CUCTEMBI TMHEHHBIX 1
ypaBHEHUU
50 |Pemienue TEKCTOBBIX 33Ja4 Ha YaCTH, HA YUCIIOBBIE BEJIMYMHBI C TOMOIIBIO 1
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
51 |PemieHue TEKCTOBBIX 33Ja4 Ha MPOLEHTHI C TOMOIIBIO CHCTEMbI JIMHEHHBIX 1
ypaBHEHUU
52 |KonrtpomnbHas padora Ne3
53 |IloHsATHE cTENEeHU ¢ HaTypaJlbHBIM IIOKa3aTeaeM 1




54 |Bo3BeneHue 4ncia B CTENEHD 1
55 | CocraBieHre TaOJIHIIbI OCHOBHBIX CTEIICHEH 1
56 |Pemenue ynpaxHEHUH ¢ UCTIOIB30BaHUEM TAOIUIIBI CTENICHEH 1
57 |HccnenoBatenbckas padoTa 1mo reme «CBOMCTBA CTETIEHH ¢ HATYPAJIbHBIM 1
HIOKa3aTeNIeM»
58 |HccnenoBatenbckas paboTa 1o teme «Pemenne ynpaxxHeHHA 1711 yIpOIIEeHUs 1
YHUCIIOBBIX M ANreOpanuecKUX BBHIPAKECHHI»
59 | IIpaBuia yMHOKEHUS U JCTICHHS CTETICHEH ¢ OIMHAKOBBIMH MTOKA3aTeISIMH 1
60 | YmpouieHue BbIpaXXEHUH CTENEHEN C OIMHAKOBBIMU TOKA3aTEIISIMU 1
61 |CreneHb HYJEBBIM ITOKa3aTEIIEM 1
62 |Pemenue ynmpaxHEHUH coep)KaIuX CTEIICHH C HYJIEBBIM MIOKa3aTelIeM 1
63 |IIpeoOpa3oBaHue BRIpAKEHUH , COACPIKAIIUX CTENIEHDb C HATYPAIBHBIM TOKa3aTeJIeM 1
64 |OO6oOmaronmii ypok mo teme: CTeneHs ¢ HaTypaabHBIM [TOKa3aTeIeM U ee 1
CBOMCTBA
65 |Ilonstue omHowieHa. CTaHAapTHBIN BUJ OJTHOWICHA 1
66 |HaxoxneHue 3Ha4€HHUI OJHOWICHA 1
67 |CnoxxeHue U BBIUUTAHUE OJHOUYICHOB 1
68 |[IpumeHeHMSs PaBUI CIOKEHUS M BBIYUTAHHUNA JJIs1 YIPOIIEHUS BBIPAKCHUN 1
69 |CnoxxeHue 1 BBIUUTAHUE OJHOUYICHOB 1
70 |[IpumeHeHHS IPABUI CIOKEHUS M BBIYUTAHHUNA JJIS1 YIPOIIEHUS BBIPAKCHUN 1
71 |JlenmeHne OJHOYICHA HA OQHOYICH 1
72 |IlpuMeHeHME TpaBUII J€NCHHSI OJTHOWICHOB JUIsl YIIPOLIEHUS alre0pandeckux 1
npobeit
73 |KontpomnbHas pabora Ned 1
74 |MHorouneH. CTaHAapTHBIN BUJ MHOTOYJIEHA 1
75 |IlpuBeneHnEe MHOTOUJICHOB K CTAHJAPTHOMY BUIY 1
76 |IIpeoOpa3oBaHHEe MHOTOWICHOB 1
77 [IpaBusio cnoxeHus: ¥ BBIUYUTAHHUSI MHOTOUJIEHOB 1
78 | [lpuMeHEeHHSs IPAaBUJI CIOKEHUS M BBIYUTAHUS MHOTOWICHOB 1
79 | YMHOXEHHE MHOTOYJIEHA Ha OJTHOWIECH 1
80 |I[IpumMeHeHME MPaBUII YMHOKEHUSI MHOTOYJICHA Ha OJTHOWICH 1
81 |IIpeoOpa3oBaHuil BEIpaXXEHUH COJEPKALIMX YMHOKEHHE MHOTOWJICHOB 1
82 |[IpaBmiO yMHOXXEHHSI MHOTOYJIEHA HA MHOTOYJICHA 1
83 |[IpuMeHeHHE TPaBUII YMHOKEHUSI MHOTOWICHA HA MHOTOWICH 1
84 | Pemienue TEKCTOBBIX 33J]au COAEPIKAIIMX MPOU3BEICHHISI MHOTOUICHOB 1
85 | ®opmyia pa3HOCTH KBaIpaTOB 1
86 |I[IpumeHnenue Gopyibl pa3HOCTH KBAAPATOB AJIS MPEOOPAKEHUS BBIPAKEHH 1
87 |HccnemoBatenbckas padboTa mo teme «DopMyItel KBaipaTta CyMMBI M pa3HOCTH 1
88 |HccnenoBarenbckas paboTa o teme «Pa3HOCTh U cyMMa KyOOB» 1




89 | I[Ipumenenue Gopmys COKpAIIEHHOTO YMHOXEHUS ISl YIPOIIEHUS BBIPAKCHUH, 1
peLIcHUs] ypaBHEHU.

90 |IIpaBuio aeneHUss MHOTOWICHA HAa OHOYJICH. 1

91 |IIpumeHeHUE MPaBUII ICIICHUSI MHOTYICHA HA OJTHOUYICH

92 |IlpaBuio peneHHs] MHOTOWIEHA Ha OJHOWIEH MJIs YIPOLICHUS BBIPAXKEHUH, 1
peLIeHUs ypaBHEHU.

93 |IlonTsime pa3noKeHrs MHOTOYJICHA HA MHOXKUTEIU 1

94 | Pa3noxeHHs MHOTOYJIEHA HA MHOXKUTEIN 1

95 |BriHeceHus 001ero MHOKUTENA 3a CKOOKH 1

96 |IIpumenenue npuéma BhIHECEHUS OOIIETO0 MHOXKHUTENS 3a CKOOKHU JJISl YIPOIICHHUS 1
BBIYMCIICHUM, PEILICHUS] YPABHEHHUIA.

97 |Cnocob rpynnupoBKU 1

98 |IIpumenenue crioco0a rpynmupPOBKH TS pa3ioKeHUE HA MHOXKHUTEIU 1

99 | Pa3znoxeHre MHOTOWJIEHOB HA MHOKUTEIH CIIOCOOOM IPYIIHUPOBKH 1

100 | PaznosxkeHuss MHOTOUJICHOB HA MHOXKUTENN C TIOMOIIBIO (JOPMYJIBI Pa3HOCTH 1
KBaJIpaToOB

101 | Pasno’xeHuss MHOTOWJICHOB HA MHOXHUTEINHU C IMOMOIIBLI0 GOpPMYIIBl KBaJpaTa CyMMBbI 1
U Pa3HOCTH

102 | PaznosxkeHuss MHOTOYJICHOB HA MHOXKUTENU C TIOMOIIBIO (JOPMYJIIBI CYMMBI U 1
pa3HOCTH KyOOB

103 |PasnoxeHue MHOTOWIEHA HAa MHOXXHUTEIH C IMOMOIIBI0 (OPMYI COKPAIIEHHOTO 1
YMHOXEHHUS JIJISl YIIPOIICHUS BEIYUCIICHUN U PEIICHUS YPABHCHHSI.

104 | PasnmokeHMe MHOTOWIEHA HAa MHOXXHUTETH C TMOMOIIBI0 (OPMYyN COKPAIIEHHOTO 1
YMHOXEHUS JIJIS1 YITPOIICHUS BEIYUCIICHUN U PEIICHHS YPABHCHHS.

105 |KomMOuHHpOBaHHUE pa3IUYHBIX TPUEMOB PA3JIOKEHHUSI HA MHOXKHUTEIN

106 |PasmoskeHHWe MHOTOWICHOB Ha MHOXXHTEIH C TOMOMIbI0 KOMOWHAIIMU H3y4EHHBIX 1
IIPUEMOB.

107 | IlpumeHeHUEe pa3lOKEHUS MHOTOWICHA HAa MHOXKUTEIH C MOMOIIBI0 KOMOWHAITUU 1
Pa3IMYHBIX TPUEMOB AJIsl YIIPOIIEHUS BEIYUCICHUN, PELICHUS YPaBHEHHIA.

108 | Anrebpanueckas 1pooOb 1

109 | Coxpamenue apodeit 1

110 | Coxpamienue apodeli ¢ MpUMEHEHUEM Pa3IOKEHUS Ha MHOXHUTCITH 1

111 | VoporeHue BeIpaX€HUN COIEpKAIINX anredpandeckue 1poodu 1

112 | CoxpalieHre CIIOKHBIX alreOpandecKux Ipooeit 1

113 |ITousTue TOXIecTBA 1

114 | Jloxa3aTeabCTBO TOXKIECCTB 1

115 KontponbHas pabota Ne5 1

116 | dyHkums y=x2 . 1

117 I'paduk pynkuum y=x2 . 1




118 | CsoiicTBa rpaduka KBaapaTHUHON QyHKINN 1
19 |Iloctpoenue rpaduka KBagIpaTUIHON (PyHKIIH 1
120 | Anroput™m rpaduvecKoro pemeHus ypaBHEHUI 1
121 |T'paduueckoe penieHHE ypaBHEHUN 1
122 |T'paduyeckoe penieHrue ypaBHEHUN 1
123 | Aaroputm rpau4ecKkoro pemmeHus ypaBHEeHHHA 1
124 |T'paduueckoe penieHHE ypaBHEHHN 1
125 |I'paduyeckoe penieHue ypaBHEHUN 1
126 | AnropuTtm rpau4ecKoro pemeHus ypaBHEeHHHA 1
127 |T'paduyeckoe penieHue ypaBHEHUN 1
128 |KonutposbHas padoTta Ne6 1
129 CpoiicTBa CTENEHU C HATYPAJIbHBIM ITOKa3aTeIeM 1
130 | IIpumeHeHWEe CBOMCTB CTENEHEH JIUIS YIPOIICHHS YUCIOBBIX U allreOpandecKux 1
BBIPAXKEHUM
131 | ®opmybl COKpAIECHHOTO YMHOXECHHUS 1
132 | Ilpumenenue GopmMya COKPAIIEHHOTO YMHOXEHHS [UIsl YIIPOIIEHUS BBIPAXKECHUM, 1
peleHus: ypaBHEHUH.
133 |BzaumHuoe pacmnonoxxeHue rpaduKoB JMHEHHON (QYHKIIHH 1
134 |HaxoxneHue HauOONbIIEro ¥ HAUMEHBIIETO 3HaYeHUs (DYHKIIMU Ha 3aJaHHOM 1
MIPOMEKYTKE
135 |CaoiicTBa GyHKIIMH y=X2 U rpaduk 1
136 |B3ammHoe pacnionoxkeHue rpauKoB KBaApATHYHON M TMHEWHOW (DyHKHUH 1
137 |HccnenoBarennckas paboTa no Teme «PerieHne TeKCTOBBIX 3a]ad Ha YacTH, Ha 1
YHUCJIOBBIC BEJTMYHHBI M TIPOIICHTHI ¢ TTOMOIIBIO CHCTEMBI IMHEHHBIX YPaBHEHHI
138 |HccnenoBarensckas paboTa mo Teme «Perienne TeKCTOBBIX 3aad Ha JIBHKEHUE C 1
ITOMOIIBIO CUCTEMBI JINHEWHBIX YPaBHEHHUU
139 |3auet no Teme: GOPMYIBI COKPALIEHHOTO YMHOXKEHHUS 1
140
7 kJacc
I'eomerpus
No TeMa
n/m
1 | Ilpsimast u oTpe3ok 1
2 |JIyuu yron 1
3 |CpaBHeHHE OTPE3KOB H YIIIOB 1
4 |H3mepeHue OTpe3KOB 1
5 |EnuHuiel m3mepenus. MismepureabHbIe HHCTPYMEHTHI 1
6 |U3mepenue yrios 1




7 | IlepnenauKyasipHbIE TPSIMbIE 1
8 |CMexHbIe U BEPTUKAJIBHBIC YTIIbI 1
9 | Pemenue 3amga4 o teme «M3mepeHue oTpe3KoBy» 1
10 |Temarmueckoe perieHue 3a1ad 1
11 |KonTpoabHasi padora Nel «HavyajbHble reoMeTpuyecKue CBeIeHHs» 1
12 | TpeyroabHuKH 1
13 |[lepBslii mpU3HAK pPaBEHCTBA TPEYTOJILHUKOB 1
14 |Pemenue 3anauy no teme «llepBblil MpU3HAK paBEHCTBA TPEYTOJIbHUKOBY 1
15 |Menmnana, OucceKkTpuca U BbICOTa TPEYTrOJbHUKA 1
16 |CpolicTBa paBHOOEAPEHHOT'O TPEYTOJIbHUKA 1
17 | Pemenue 3agau no reMe « CBOMCTBO paBHOOEIPEHHOTO TPEYTOJIbHUKA 1
18 |Bropoii nmpusHak 1
paBEHCTBA TPEYTOJIHHUKOB
19 |Pemenue 3a1a4 no Teme « BTopoil mpu3Hak paBeHCTBA TPEYTrOJIbHUKOBY 1
20 |Tpetwuii mpu3HaK paBEeHCTBA TPEYTOJILHUKOB 1
21 |Pemenue 3amau o teme « TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOBY 1
22 |Peuienue 3a7a4 Ha BCE MPU3HAKH TPEYTOJIHHUKOB 1
23 | OKpYXHOCTb 1
24 |TloctpoeHue yria paBHOTO JaHHOMY 1
25 |I[TocTtpoeHne OMCCEKTPUCHI YTIIa U CEPeIMHBI OTPE3Ka 1
26 |3amauu Ha MOCTPOCHUE 1
27 |3amauu Ha MPU3HAKH PaBEHCTBA 1
28 |Pemenne reMaTrnueckux 3aaaqd 1
29 |KonrtponbHas pabora Ne 2 «[Ipu3Haku paBeHCTBa» 1
30 |[TapamienbHble MpsIMbIe 1
31 | Yrusl npu napajsienbHbIX MPSMBIX U CEKYIIEH 1
32 |[Ipu3sHaku napauienbHOCTH ABYX MPSIMBIX 1
33 | Pemenue 3a1a4 Ha NpUMEHEHNE MPU3HAKOB NMapaIEIbHOCTH 1
34 | IIpakTHueckue crocoObl MOCTPOSHUS MapaUIeIbHBIX MPSIMbIX 1
35 |06 akcuomax reoMeTpun 1
36 | AkcrOoMa mapaieNIbHBIX MPSMBIX 1
37 | Teopemsl 1
00 yriax, 00pa30BaHHBIX JBYMsI MapaJJICIbHBIMU MPSIMbBIMHU U CEKYIIEH
38 | YIuBl ¢ COOTBETCTBEHHO MapasuIeIbHBIMU W NEPHIEHIUKYISIPHBIMA CTOPOHAMHU
39  |Pemenue 3a1a4 Ha IPU3HAKK NApAIJIEIEHOCTH MPSIMBIX




40 3a/aun MOBBIMICHHONW TPYTHOCTH 1
41 Pemrenue Tematnueckux 3agad 1
42 | KontponbHas padotaNe3. « [lapannensHOCTh TPSIMBIX» 1
43 | CymMa yrJioB TpEyroJIbHHKA 1
44 | Pemenue 3ana4 no teme «Cymma yriioB TpEyroJibHUKa» 1
45 | CoOTHOUIEHHE MEX 1Y CTOPOHAMU 1
¥ YIJIaMH TPEyrojbHHUKA
46 |HepaBeHCTBO TpeyrojibHUKa 1
47  |HccnenoBatenbckas pabota mo Teme « Pemienue 3amaay
48 |HccnenoBarenbekas pabora o Teme « COOTHOUICHUS MEXy CTOPOHAMHU U YTIIaMH 1
TPEYTOJIbHUKA
49 | IIpssMOYTOJIbHBIC TPEYTOIBHUKH 1
50 | CgolicTBa NPsIMOYTOJIBHBIX TPEYTOIHLHUKOB 1
51 |Pemenue 3a1a4 Ha IPUMEHEHNUE CBOMCTB MPSMOYTOJIBHBIX TPEYTOJILHUKOB 1
52  |IIpu3HaKy paBeHCTBA MPSMOYTOJIBLHBIX TPEYTOJILHUKOB 1
53  |PaccrosiHuE OT TOUKH 1
JIO TIpSIMOM
54 PaccTosiHHE MEX]y MapajyielbHbIMU IPSIMbIMU 1
955 | IloctpoeHue TpeyroyibHUKA 110 AIBYM CTOPOHAM U YIUIy MEXY HUMU 1
56  |IlocTpoeHue TPEeyroJpHUKA 110 CTOPOHE U MPHIICKAIINM yTIIaM 1
57  |Pemenue 3a7a4 Ha MOCTPOCHUE TPEYTOJIBHUKOB 10 TPEM dJIEMEHTaM 1
58 |3amaum Ha MPU3HAKU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB 1
59  |3apmaum Ha CBOMCTBA MPSIMOYTOIBHBIX TPEYTOIHHIKOB 1
60 |3amauu NOBBIIEHHON TPYAHOCTH 1
61 |PemeHune TeMaTH4YeCKHX 3a1a4 1
62 |KontpoabHas padora Ne4 «CooTHOIIEHHE MEXAY CTOPOHAMH U yIiIaMu 1
TPEYTOJILHUKA)
63 |IIpocreiimme Gpurypsl IaHUMETPUU: IpsAMast, Tyd 1
64 |IIpocrelimme GUTYpHI IUTAHUMETPUHU: YTOI 1
65 |TpeyrompHukH .[IpsiMOYTOIBHBIE TPEYTOJIEHUKA 1
66 |[lapamnenbHbIe IPSMBIC 1
67 |3amaum Ha MOCTpPOEHHE 1
68 |3amaun MOBBINICHHOW TPYTHOCTH 1
69 | HccrnenoBarenbckas pabora mo teme «O000IIeHNE M CHCTEMATH3AIIHS 1

3HAHUN)




70

Uccnenoarenbckas pabota mo teme «O00011eHre U CUCTEMaTU3allus
3HAHUI

8 kiace
Aareopa
Ne Tema
ILII
1 [Tonsarue anredpandeckon apodu 1
2 JlomycTrMble 3HaYeHUS aareOpanveckoi 1poou 1
3 OCHOBHOE CBOMCTBO anreOpandeckoit 1poou 1
4 CokpaiiieHue anreopandeckoit 1poou 1
5 [IpeobpazoBanue anredOpandeckux apooeit 1
6 CrnoskeHre U BBIYUTaHUE areOpandeckux Jpooei ¢ 0JJMHAKOBBIMU 1
3HAMEHATEIIIMH
7 Haxoxaenue ob1iero 3HaMmeHaTes s JyIsl HECKOJIBKUX IpoOei 1
8 CrnoxeHre U BBIYMTaHUE alIreOpanyecKux ApoOeil ¢ pa3HbIMU 1
3HAMCHATEIISIMH
9 [IpeobpazoBanne NPOOHBIX BhIpaxeHuil ¢ moMonipio OCY 1
10 JlokazarenbcTBa TOXKAECTB HanbOJIee palliOHAIBHBIM CIIOCOO0OM 1
11 [IpeoOpazoBanue anredpandeckux apodei Hanboliee parmoHaIbHBIM 1
cnocobom
12 «Adaredopanyeckne 1poom» KonrposabHast padora Ne 1 1
13 YMHOXEHUE alnredpanyeckux Apooeit 1
14 Jlenenne anrebpanyeckux Apooeit 1
15 Bo3Benenne B cTeneHp aredpandeckux apooeit 1
16 JleficTBHSI YMHOKEHHE U JIEJICHUE allre0pandeckux apooen 1
17 JlelicTBusd ¢ anreOpanvyecKuMu JpoosiMu 1
18 [IpeobpazoBaHne pallMOHAIBHBIX BhIpaKEHUN 1
19 PaboTa ¢ anreOpandyeckuMu JpoosiMu 1
20 PanmonanbHbie ypaBHeHUs1. OCHOBHBIE MOHSTHUS 1
21 Pemnienne paimoHanbHOTO YpaBHEHHUS 1
22 Perenne 3a1a4 Ha COCTaBIEHUE PAIMOHAILHOTO YPABHEHHUSI 1
23 [ToHsITHE CTENEHU C MEJIBIM OTPHUIIATEIBLHBIM ITOKa3aTeIeM 1
24 JIeHCTBUS CO CTETICHAMU COIEPKAIIMNMHU TIeITbIEC OTPUIATETHHBIC 1
MOoKa3aTeNu
25 Jloka3aTenpCTBO TOXKAECTB C IPUMEHEHUEM CBOWCTB CTENIEHU 1
26 [IpeoOpa3zoBaHue BRIPAXKECHHM COAEPKAIUX CTETICHH C 1IETTBIMU 1
OTPHUIIATEILHBIMH MOKA3aTEISIMU
27 «PauunoHanbHble ypaBHeHuss» KonTposabHas padora Ne 1
28 [loHATHE palIMOHAIBHOTO YK CIIA 1
29 beckoneuHas necsiTuyHas nepuogndeckas 1poon 1
30 Omnpenenenre KBaAPaTHOTO KOPHS 1
31 W3BiieueHre KBaIpaTHOTO KOPHS 1




32

Pemienne npocTenmmx KBaipaTHbIX YPAaBHCHUN

1
33 [ToHsaTHE MPPAIIMOHATILHOTO YHCIIA 1
34 JleficTBUS ¢ MpparmoHaIbHBIMU YUCIaMU 1
35 JlemMMOCTh LIENIBIX YUCeT 1
36 3aaun ¢ 1eT0YUCICHHBIMA HEU3BECTHBIMU 1
37 [loHsATHE YNCIIOBBIX HEPABEHCTB 1
38 CBOIICTBA YNCIIOBBIX HEPABEHCTB 1
39 JIelicTBUS ¢ YMCIIOBBIMU HEPABEHCTBAMMU 1
40 JlokazarenbCcTBa YUCIOBBIX HEPABEHCTB 1
41 ®dynkuus y=+/x .. EE cBoiicTBa n rpaduk 1
42 ['padmyeckuii cnocoO peneHus: ypaBHEHUM U CUCTEM YpaBHEHHM 1
43 [Toctpoenue rpadKoB KyCOUHBIX (DYHKITHI 1
44 KBazpaTHbINM KOPEHD U3 NPOU3BEICHUS 1
45 KBaapaTHblil KOpeHb U3APOOH 1
46 BriuncieHne KkopHei 1
47 KBazpaTHblil KOpEHb U3 IPOU3BENCHUS 1
48 KBagpaTHbIil KOPEHB U3 YACTHOTO 1
49 YrpoiieHue BeIpaKEeHUN COAEPKAIMX KBaIPATHbIE KOPHU 1
50 [IpeoOpa3zoBanne BeIpaKEHUI 1
51 «KBaaparusie kopun» KonrpoJibHas padora Ne3 1
52 Omnpenenenue Mmoayiis .CBOKMCTBA MOAYJIS. 1
53 OyHKIUA y=/X/. 1
54 [IpeoOpazoBaHue BbIpRXKEHHI C MOTyJIEM 1
55 Pemenue ypaBHEHHMI 1 HEPABEHCTB C MOJYJIEM 1
56 ®ynkuus y=kx*. EE cBoiicTBa u rpaduk 1
57 ['padprueckuii cnocod penieHus: ypaBHEHUI 1
58 VYrponienue GyHKIIMOHATBHBIX BBIPAKSHUM 1
59 [TocTpoenue rpadkoB KyCOUHO-3aJaHHBIX (DYHKIIHI 1
60 ®dyukius y= K/X. EE cBoiicTBa u rpadux 1
61 ['padrueckuii cnocob pernieHus: ypaBHEHHIA 1
62 VYrpomienrne QyHKIIMOHATBHBIX BBIPAKCHHM 1
63 [Toctpoenue rpadvkoB KyCOUHO-3aTaHHBIX (DYHKIIUH 1
64 «KBaaparuunas ¢pynkuus. @yukuus y= K/X» KonrpouabHas 1

pabdora Ne4

65 IToctponuts rpaduk pynkmun y = f (x+1). 1
66 [TocTpoeHne KycOYHO-3a/JaHHbIX (PYHKIUI 1
67 IToctponts rpaduk GyHkmuu y = f (x)+m. 1
68 [TocTpoeHne KyCOYHO-3aJJaHHbIX (PYHKIUI 1
69 IToctpouts rpadux Gynknun y=f (x+1)+m. 1
70 Omnucanue cBOMCTB (PYHKIIMI 110 3aJaHHOMY IpauKy 1
71 Pemenue cucteM ypaBHeHHI rpaduyecku 1
72 Oynkuusa y =ax’ +bx+c, ee CBOCTBa U rpaduk 1




73 Och cumMmeTpuu napadoJIbl 1
74 AJITOPUTM MOCTPOEHUSI TapadOJIbI 1
75 Yupornienne GyHKIIMOHATBHBIX BBIPAKCHUI 1
76 Perenne kBaipaTHBIX YpaBHEHHM rpaduueckuM cnocobomM 1
77 Pabora c rpapukamu 1
78 Jpob6no-nuneitnas ¢pyskims. [loctpoenune rpagukos. 1
9 [Toctpoenue rpadukoB (byHKuHﬁy = 1), y=[f (), 1
80 PaboTa ¢ KBaJpaTHBIMH YPaBHEHUSIMHU 1
81 Pabora c rpagukamu GyHKIHIA 1
82 «DyHKHuUs y=ax’+bx+c, ee cBoiicTa u rpagpux» Konrpoabnaa |1
padora NeS
83 [ToHsiTve KBaipaTHOTO ypaBHEHUs 1
84 Perenne kBaspaTHBIX YpaBHEHH METOJIOM Pa3IOKEHUS Ha 1
MHO>KUTENN
85 JIMCKpUMUHAHT KBaJIpaTHOTO YPaBHEHHUS 1
86 @opMyJibl KOPHEN KBAaAPATHOTO YPABHEHHUS 1
87 Pemenue 3a1a4 Ha coCcTaBlIeHUE KBAAPATHOTO YpPaBHEHUS 1
88 Teopema Buera. OOpaTtHas Teopema Buera. 1
89 Pemenue 3amay Ha Teopemy Bueta 1
90 Pemenue Ha oOpaTHy0 Teopemy Buera. 1
91 Pa3noxeHue KBaApaTHOro TPEX4UIE€HAa HA MHOKUTEIN 1
92 HccnenoBanre KOpHEN KBapaTHOTO YPaBHEHUS 1
93 PanmonanbHble ypaBHEHUS 1
94 Maremarudeckasi MOJIeJIb peIbHON CUTYaIUU 1
95 CocTaBlieHME ypaBHEHUS JIJI PEUICHUS TEKCTOBOM 3a1a4u 1
96 Pemenue 3aa4 Ha COCTaBIICHUE YPaBHEHUS 1
97 «KBaaparusie ypaBHenus» KonrpoubHasi padora Ne6 1
98 [loHATHE IMHEITHOTO HEPABEHCTBA 1
99 ['eomeTprueckast MOJIeNIb PEIICHUSI HEPABEHCTBA 1
100 | Pemennie MuHEHHBIX HEPABEHCTB. 1
101 | I[lonsiTMe KBaApaTHOTO HEPABEHCTBA 1
102 | I'padmyeckuii MeTOA pelICHUs HEPABEHCTBA 1
103 | Pemenne kBaipaTHOTO HEPABEHCTBA MO AITOPUTMY 1
104 | Meroa nHTEpBAJIOB 1
105 | Pemenne kBaapaTHBIX HEPABEHCTB METOJIOM MHTEPBAJIOB 1
106 | KBampaTHble HEpaBEHCTBA C MMapaMeTPOM 1
107 «KBanparubie HepaBeHcTBa» KoHTposbHasi padora Ne7 1
108 | IlpubnmxeHHbIe 3HAUCHUS 110 U30BITKY 1
109 | IlpubnmxeHHbIC 3HAUCHUS 110 HEAOCTATKY 1
110 | AGcomtoTHas U OTHOCUTEIBHAS MTOTPENTHOCTh 1
111 | CrangapTHbIi BU YKCiIa 1
112 | Jlenenne MHOTO4YJIeHA HA MHOTOYICH 1
113 | Teopema besy 1
114 | Pa3noxxeHre MHOTOUYJIEHA HA MHOXKUTEIN 1




115 | CumMeTpruuecKkue MHOTOUJICHbI 1
116 | Pa3znokeHne CUMMETPUYECKUX MHOTOWICHOB Ha MHOKHUTENIN 1
117 | Pemenne ypaBHEHUH BBICIIUX CTEIIEHEH METOIOM Pa3JIOKEHUS Ha 1
MHOKHUTEIN
118 | Pemenne ypaBHEHUH BBICIINX CTEIICHEH METOJIOM 3aMEHBI epeMeHHon | 1
119 | Pemenue ypaBHEHUH BBICHINX CTEMEHEH 1
120 | PanmonanpHbIe CIIOCOOBI PELICHUS] YPaBHEHHIM 1
121 | [loHsaTHe paliMOHAILHOTO YPaBHEHUS 1
122 | Meton BBeicHUSI HOBOM TTEPEMEHHOM 1
123 | Pemenue 3a/1a4 Ha COCTaBJICHUE KBQIPATHOTO YPaBHEHUS 1
124 | Pabota ¢ palinoHAJIbHBIMH YPaBHEHUSIMHU 1
125 | I'paduyeckuii MeToA pelIeHNs YPaBHEHUS C MOTyJIEM 1
126 | Pemienne ypaBHEHUH, Coep KaIux aBa U 001ee MOTYJIIs 1
127 | Pemiennie MOyJIbHBIX YpaBHEHUN HamOoJee pallMOHaAIBHBIM ciocobom | 1
128 | VppanuoHayibHble ypaBHEHUS 1
129 | Meton BBeicHUSI HOBOM TTEPEMEHHOM 1
130 | MeTon Bo3BeAeHHsI 000MX YacTe ypaBHEHHS B KBaIpaT 1
131 | 3agaum ¢ mapameTrpamu 1
132 | JlenuMOoCTh Yucen 1
133 | Jlenenue c ocratkoM. OCHOBHAs TeopeMa apudMETUKU 1
134 | KanoHnueckoe pasyiokeHHe HaTypaJIbHOTO YUCIa 1
135 | Pemenuie ypaBHEHUH B IEIBIX YUCIAX 1
136 | ®opmynsl cokpamieHHoTo yMHOKeHUs. [IpeoOpazoBanue BeipakeHmit. | 1
AnreOpanyeckue 1poou
137 | KBagpaTHble ypaBHEHUS 1
138 | JIuneiinbie HepaBeHCTBa. KBagpaTHbIe HEpaBeHCTBA 1
139 | 3ayer mo penieHn0 ypaBHEHHM 1
140 | 3auer o 1
8 kiace
I'eomerpus

Neo Tema
I.II

1 TpeyroabHUKH 1

2 | Ilpu3Haku napajjieabHOCTH MPSIMBIX 1
3 MHOTOyTOJTbHUKH 1
4 Brlnykiible MHOTOYTOJIBHUKT 1
5 [Tapannenorpamm 1
6 CBolicTBa napajuieaorpaMma 1
7 [Ipu3naku napaunenorpamma 1
8 Tparerus. 1
9 Buas! Tpanenuit 1
10 CBoiicTBa paBHOOCAPEHHON Tpamnennit 1
11 ITpsimoyTonbHUK 1
12 | Powmb. 1
13 KBanpar 1




14

Pemrenne 3aaa4 110 TEMC MHOI'OYI'OJIbHUKH

1
15 OceBas cummerpus. Pernenne 3a1a4 o TeMe MHOTOYrOJIbHUKH 1
16 «YerpipexyroiabHukm» Konrpoabnasi padora Nel 1
17 [ToHsgTHE NIIOIIAAX MHOTOYTOJIbHUKA 1
18 CBoiicTBa 1uiomaae Guryp 1
19 [Tnomane napamienorpamma 1
20 [Tnomane TpeyroiabHUKA. 1
21 TeopeMbl 00 OTHOIICHUSX TIIOMIAEH TPEYTOJLHUKOB UMEIOIIUX TI0 PABHOMY 1

OCTPOMY YTIIy
22 [Tnomans mpsAMOYroJibHUKA, KBaJipaTa 1
23 [Tnomane pomba 1
24 [Tnomans Tpanenuu. 1
25 Pemienne reMatnueckux 3aaau 1
26 Teopema [Tudaropa. O6patnas reopema [Tudaropa 1
27 ®dopmyna ['epona. 1
28 3anaun Ha Teopemy [udaropa 1
29 Pemenune 3a1a4 Ha MpUMEHEHNE U3YYEHHBIX (DOPMYI U TEOpPEM 1
30 «Ilnomans» KoHTposbHas padora Ne2 1
31 Omnpenenenne mMog0OHBIX TPEYTOJIHHIUKOB 1
32 [TponopuroHanbHBIE OTPE3KH 1
33 OTtHomIeHue mioniaieil mogoOHBIX TPEYTOIbHUKOB 1
34 [lepBblii mpU3HAK PAaBEHCTBA TPEYTOJIHLHUKOB 1
35 CBOICTBO OMCCEKTPUCHI yTila TPEYTrOJbHUKA 1
36 Bropoii u TpeTnii npu3HaKu noo0us TPEyroJbHUKOB 1
37 Pemienne temarnueckux 3agau 1
38 «Ilogo0nbIe TpeyronbHukm» KonrpoabHasi padora Ne3 1
39 [Tpumenenue mogoous 1
40 CpenHsist TMHUS TPEYroJbHUKA 1
41 CBOIICTBO M€JIMaH TPEYTrOJIbHUKA 1
42 [TponiopuroHaIbHBIE OTPE3KH B MPSIMOYTOJIEHOM TPEYTOJIbHUKE 1
43 TeopeMbl 0 MPONOPIIMOHAIBHBIX OTPE3Kax B MPSIMOYTOJIbHOM TPEYTOJIbHUKE 1
44 [TpakTHyeckue NpuIoKeHNs 0100UsI TPEYTOJIbHUKOB 1
45 W3mepuTenbHble pabOThl HA MECTHOCTH 1
46 O noxo6un Npou3BOJIBHBIX GUTYD 1
47 Brrunciienue cuayca, KOCMHYyca, TAHT€HCA OCTPOTO yIJia MPSIMOYTOJIbHOTO 1
TPEYroJbHUKa

48 PaboTta ¢ OCHOBHBIM TPUTOHOMETPUUECKUM TOKJIECTBOM 1
49 TemaTnyeckoe pelnieHue 3agad 1
50 «ITono6ubie Tpeyroabunkm» KonrposbHuasi padora Ned 1
51 KacarenbHast K OKpyKHOCTH 1
52 Teopema 0 kacaTeJIbHON 1
53 Pemenue 3aga4 Ha CBOMCTBA M MPU3HAK KAaCATEIbHOU 1
54 [{enTpanpHbie yribl. Bnucanusie yribl. CBOMCTBO yIIIOB MEXAY KacaTeIbHBIMU 1
55 CBolicTBa BIIMCAaHHBIX U LIEHTPAJIBHBIX YIJIOB. 1
56 CBOIICTBO MepeceKarouIuXcsi XOp/i B OKPYKHOCTH. 1
57 TemaTnyeckoe pemeHne 3aaaq 1
58 YeTblpe 3aMeyaTeNbHble TOUYKH TPEYTOJIbHUKA 1
59 IIpuMeHeHne TeopeM 0 YEeTBIPEX 3aMeYaTeNIbHbIX TOYKAX 1
60 Pemrenne 3a7a4 MOBBIIEHHON CIIOKHOCTH 1
61 BrnricaHHbIE M ONMCAHHBIE OKPYKHOCTH 1
62 CBOIiCTBa BITMCAHHOTO YETHIPEXYTOJILHUKA 1
63 CBolicTBa ONMMCAHHOTO YETHIPEX YT OJIbHUKA 1




64 Pemenure 3aay Ha BIIMCAHHBIC U OMMMCAHHBIC OKPY>KHOCTH 1

65 [IpruMeHeHne CBOWCTBA OMMCAHHOTO M OMMCAHHOTO YETHIPEXYTOJIbHUKA 1

66 «Oxkpyxnoctb» KonTposabHas padora NeS 1

67 3a/1auy Ha YEThIPEXYrOJbHUKH 1

68 3amaun Ha TIomaau GUryp 1

69 3anaun Ha 10J00ME TPEYTOJILHUKOB 1

70 3amaun Ha OKPYKHOCTH 1

9 kiace
Auaredpa
Ne i/m Tema
1 PaBHOCHIIBHOCTH HEPABEHCTB 1
2 JIuneiiHble HEpaBEHCTBA 1
3 KBajpaTHOE HEPABEHCTBO U €ro pelIeHue 1
4 PanoHasIbHBIE HEPABEHCTBO C OJJHOM NEPEMEHHOU 1
5 Perienue HepaBeHCTB METOJIOM HHTEPBAJIOB. 1
6 JpoOHo-paninoHaabHble HEPABEHCTBA 1
7 Perienue HEpaBEHCTB C yU€TOM KPATHOCTH. 1
8 MHOKeCTBO, 3JIEMEHT MHOXECTBa .MHOKECTBO IEHCTBUTEIbHBIX YHCE 1
9 [TogMHOXKECTBO 1
10 [Tepecedenne u 00bEAMHEHNE MHOYKECTB 1
11 | Jluarpammel Dilsiepa - Benna 1
12 | Cucrembl TMHEHHBIX HEPABCHCTB 1
13 | Cucrembl HECKOIBKIX HEPABEHCTB .PelnieHne KBaJpaTHBIX CUCTEM HEPABEHCTB 1
14 | Cucrembl paliMOHANBHBIX HEPaBEHCTB. 300paxeHne penieHus: CHCTEM 1
HEpaBEHCTB HA YMCJIOBON NPSIMOM
15 | I'padumyeckuii criocod perieHusi CUCTEM HEPABEHCTB. 3alUCh pemieHus cucrtembr | 1
HEPaBEHCTB

16 | COBOKYITHOCTH HEPABEHCTB 1
17 | HepaBeHcTBa ¢ MoaysieM 1
18 CucTeMbl HEpAaBEHCTB C MOJTYJIEM 1
19 | UppanmoHaibHble HEpaBEeHCTBA. 1
20 | MeTozpl penieHust HppallMOHATIbHBIX HEPABEHCTB. 1
21 | YpaBHEHUS M HEPABEHCTBA C TApaMETPaMH. 1
22 | CucreMbl ypaBHEHUH M HEPABEHCTB C MapaMeTpaMH. 1
23 «PanmonanbHble HepaBeHCTBA U MX cucTeMb» KoHTposabpHas pabora Ne 1 1
24 | YpaBHEHUs C IByMs IEPEMEHHBIMU 1
25 I'paduix ypaBHEHUS C ABYMSI IEPEMEHHBIMU 1
26 | dopmyna pacCcTOSIHUS MEXKY ABYMS TOUKAMU KOOPJAWHATHOM MJIOCKOCTH. 1
27 | CucreMbl ypaBHEHUH C IByMsl IEPEMEHHBIMU 1
28 | HepaBeHcTBa ¢ ABYyMS IEpEMEHHBIMH. 1
29 | I'padmueckoe penieHre CUCTEM YpaBHEHUH M HEPABEHCTB 1
30 | CucteMbl HEPAaBEHCTB C ABYMS IEPEMEHHBIMA 1
31 | I'papuyeckoe pemieHne CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU 1
32 | MeTo/bI penieHns CUCTEM YPaBHEHUH M HEPAaBEHCTB 1
33 MeTtox moacTaHOBKHU 1
34 | Meton anreOpanvecKkoro CIOXEHHS 1
35 Mertoz BBeIeHUSI HOBBIX IEPEMEHHBIX 1
36 | Meron yMHOXEHHS U ICTICHUS 1
37 | OnHOpOIHBIE CUCTEMBI YPABHEHUH 1
38 | CummeTpHruecKue CHCTEMBI YpaBHEHHH 1




39 | Cucrembl HppallMOHATILHBIX YpaBHEHUHT 1
40 | Cuctembl ypaBHEHHH ¢ MOIYIISIMU 1
41 | CucteMbl ypaBHEHHM KaK MaTeMaTU4YECKHUE MOJEIHU pealIbHbIX CUTYaIUi 1
42 | 3ajgauu Ha ABMKEHUE 1
43 | 3ajgauu Ha paboTy 1
44 3a/j1aun Ha POLICHTHI 1
45 | «Cucremsl ypaBaenuit » KontponbHast pabora Ne 2 1
46 | Ilonstue QyHkIMM 1
47 | Obnacte omnpeneneHus: QyHKIUH 1
48 | MHOXeCTBO 3HAUCHUHN (DYHKIIUH 1
49 | Obnactu onpeaeseHus CI0KHBIX (YHKIMNA 1
50 | I'padux hyHKIMH 1
51 AHaMTHYECKOE 3a1aHue (DYHKITMH 1
52 | I'padmyeckoe 3aanue QyHKIHH 1
53 CroBecHoe 3a/1anue HyHKITUN 1
54 | MOHOTOHHOCTB M OTpaHn4YeHHOCTh GpyHKuMU. Hynu ¢pynkunm 1
55 | HaubGonsbiiee n Hanmenblee 3HaueHus GpyHkuuu. [IpomexxyTku 1
3HAKOIMOCTOSIHCTBA
56 | Touku MakcumMyMma U MUHHUMYMa. HenpepbIiBHOCTh QPyHKIIMK 1
57 Beimyxiiocts Gyskimm. [Ipencrasieane 06 aCHMITOTax 1
58 | CpoiicTBa IMHEHHON QyHKIIH 1
59 CaoiicTBa kBagpatnyHoi pyHKIMK. HaxoxaeHue mpomMexyTKoB 1
3HAKOMOCTOSIHCTBA, MPOMEKYTKOB MOHOTOHHOCTH
60 | CpoiicTBa GyHKIIMN 00paTHOI nponopuroHanbHOCTH [ unepbona 1
61 | Cpoiictea dyukmun y=| x | n y=vx 1
62 | YerHsle u HeueTHbIE (PYHKINU U UX TpaduKu 1
63 | KycouHno- 3anannblie QyHKINU 1
64 | UccnenoBanue Qpynkuuii, urenue rpadukoB 1
65 | Oynkuua y = x*", cBoiicTBa u rpauk 1
66 | ®ynxima y = x*"*1, cpoiicta u rpaguk 1
67 | Iloctpoenue u ureHue rpaukoB 1
63 dynkmus Yy =X (n eN ) , €€ CBOMCTBa U Tpaduk 1
69 ®yukius Y =3/ X, eé cBoiicTBa U rpaguk 1
70 | Iloctpoenue u ureHue rpa)ukoB 1
71 | «Yucnossle pyHkuun» KonrposasHas padora Ne 3 1
72 ITonsATHE YMCIIOBOM MTOCIIEN0BATENBHOCTH. [IprMephl UNCI0BBIX 1
N0CJIEeI0BATEIbHOCTEN
73 AHaINTHYECKOE U CIIOBECHOE 3aJaHMe II0CIEN0BATEILHOCTH 1
74 PexyppeHTHOe 3ajaHue nocae0oBaTeIbHOCTH 1
75 | OrpannyeHHbIe MOCIIEA0BaTEIbHOCTH. beckoHeuHble OCIe10BATEIbHOCTH 1
76 | MOHOTOHHBIE TTIOCJIEIOBATEILHOCTH 1
77 | Iloctpoenue rpaukoB MOCIEI0BATEILHOCTH 1
78 | Apudmerndeckas mporpeccus U ee CBOWCTBA 1
79 | ®opmyna N-ro ujaeHa apupMeTHIecKoi mporpeccun 1
80 | ®opmyna cyMMBI N YJICHOB KOHEYHOH apu(METHIECKON MPOTPECCHH 1
81 | XapakTepucTuyeckoe CBOMCTBO apu(hMETHUECKONH IPOTrpecCcuu 1
82 | Apudmernueckast mporpeccus B 3ajadax 1
83 Pemrenne TeKCTOBBIX 3a1a4 1
84 | 'eomeTpuyeckas nporpeccus 1
85 dopmyiia N-ro 4jaeHa reOMETPUYECKON MPOTrPEeCCHM 1
86 | ®opmMyna cyMMBbl N 4JIEHOB KOHEUHOM r€OMETPHUYECKON MPOTrpeccuu 1




87 | XapakTepuCTHIECKOE CBOMCTBO Tr€OMETPUUECKON MPOTPECCUU 1

88 | Cxopsmasicst reoMeTpruiecKast Iporpeccust 1

89 | PemeHue TEKCTOBBIX 3a7a4 HA IPOTPECCUH 1

90 | KomOuHHMpOBaHHBIC 33]]a91 HA TIPOTPECCHH. 1

91 Jlenykius 1 HHIYKIUS. 1

92 | Meron MareMaTH4eCcKON MHTYKIIHUH. 1

93 | «IIporpeccun» Konrponbnas pabora Ne 4 1

94 | IlpaBwio ymHoxxeHus. [lepectaHOBKH, aKTOpHaT YUCIa 1

95 | Coueranus u yncio coyetanuii. @opmyra uyncia coyeranuii. TpeyroapHUK 1
ITackains

96 | OmbITHI ¢ OOJNBLINM YHCIOM PAaBHOBO3MOXKHBIX 3JIEMEHTAPHBIX COOBITHIA. 1
Ucnbiranus bepnynnu

97 | BoluncieHue BepOSITHOCTEH B OIBITAX ¢ MPUMEHEHUEM KOMOMHATOPHBIX 1
dopmyn. Ycenex u Heyaua

98 | CiryuaiiHasg n3MEeH4YHMBOCTb. I3MEHUNMBOCTD IPU M3MEPEHHSIX 1

99 | Pemaromue npaBmiia. 3aKOHOMEPHOCTH B MU3MEHUYMBBIX BETMYMHAX. 1

100 | CiyuvaiiHble ONBITHI, JIEMEHTApHbBIE Cly4aiiHble coObITUs. BeposTHocTn 1
CIIy4alHBIX COOBITHIA.

101 | CoObITHs B ciiyyaliHBIX SKCIEPUMEHTaX U OIaronpusITCTBYIOUINE dJeMeHTapHbie | 1
coObITHsI. BeposITHOCTH cirydallHBIX COOBITHH.

102 | OnbITE ¢ PABHOBO3MOXKHBIMU 2JIEMEHTAPHBIMH COOBITHSIMHU. 1

103 | Knaccudeckne BEpOSITHOCTHBIE OTIBITHI C HCIIOJIBb30BAHUEM MOHET, KYOUKOB. 1

104 | IlpencraBrienue cOOBITUI C TOMOIIBIO TUarpamm Jisepa. [IpoTuBomnonoKHbIE 1
cOOBITHSI, 00BEMHEHNE U TIEPECEUEHHUE COOBITUM.

105 | IIpaBuno cioxenus BepositHocted. Ciydaiinbiit BeIOOp. [Ipencrasnenue 1
HKCIIEPUMEHTA B BHJIC IEPEBA.

106 | He3aBucumeble cOOBITHSI. Y MHOKEHHE BEPOSTHOCTEH HE3aBUCHMBIX COOBITHIA 1

107 | [TocnemoBarenbHbIe HE3aBUCUMBIE HcTbITaHus. [IpencraBienne o He3aBUCHMBIX | 1
COOBITHSIX B KHU3HU

108 | 3HaKOMCTBO CO CITy4aifHBIMH BEJTMYMHAMH Ha MPHUMEPax KOHEYHBIX AUCKPETHHIX | 1
CJIy4aliHbIX BEJIMYUH.

109 | Pacnpenenenne bepnymm. He3aBucuMeble cirydaitHble BETHYAHBI 1

110 | Pacnpenenenue BepositTHocTeld. MateMmatudeckoe oxxkuganue. CBoiicTa 1
MaTeMaTHYECKOTO OKUIAHUS

111 | [TonsaTue o 3akoHe OonbLINX. MI3MepeHre BepOSTHOCTEH. 1

112 | [IpumeHeHHe 3aKOHA OOJIBIINX YHCEN B COLMOJIOTHH, CTPAaXOBaHUH, B 1
3/IpaBOOXPaHEHNH, OOeCTIeueHe 0€30MMaCHOCTH HACEICHUS B YPE3BbIYAHBIX
CUTYalUsIX

113 | «DnemenTsl KoMOMHATOpUKW» KoHTponmbHast paboTta NoS5 1

114 | 3agaua Jleonapna [Tuzanckoro (Pubonayun) o kponukax, uncia OuboHayyu. 1

115 | 3agaua o maxmatHoOM gocke. CX0AMMOCTh reoMeTprudeckoit nporpeccun. Mcroku | 1
TEOPHH BEPOATHOCTEN: CTPaxoBOE AeI0, a3apTHele Urpsl. I1. @epma, b. [Tackans,
. bepnynnu, A. H. Konmoropos

116 | Ponb poccuiickux yueHbsIX B pa3Butuu Mmarematuku H.U. Jlo6auesckuii, I1.J1. 1
YeOnI1es.

117 | Maremaruka B pa3Butuu Poccun: Iletp 1, mkona MaTeMaTH4YeCKUX U 1
HABUTAIIMOHHBIX HAaYK, pa3BUTHE poccuiickoro ¢iota, A. H. Kpsiios.
Kocmuueckast mporpamma u M. B. Kenpplm

118 | UroroBas KOHTpOJIbHAs paboTa 1

119 | UroroBas KOHTpOJIbHAs paboTa 1

120 | Ilpeobpa3oBanue IPOOHO —THHEWHBIX BRIPAKEHUI: CIIOKEHUE, YMHOKEHUE, 1




JieJIeHne

121

TpocTeiiine HppaMoHaTbHEIe ypaBHeHHit Buaa VF(X)=a, Vi(x)=Vg(x)

122

VYpaBHenus Buga x\N=a

123

ypaBHeHI/ISI B IICJIBIX YHCJIax

124

Pemenne OCIIBIX U HpO6HO-paHI/IOHaJIBHBIX HEPAaBCHCTB MCTOJOM MHTCPBAJIOB.

A

125

Penienune kBajipaTHBIX HEPABEHCTB: UCTIOIB30BAHUE CBOIMCTB U rpaduka
KBaJPaTU4YHON QyHKIMH

126

K

x+b

I'paduxu GyHKmii y=a+

27

Cro)XeTHBIE 3a0a4H

128

OCHOBHBIC METO/IbI PEIICHUS] TEKCTOBBIX 337a4: apu(hMETHUECCKU,
anreOpanvecKuid, mepedop BapHuaHTOB

[EEN

129

HCpBI/I‘IHBIe IpEACTaBICHUA O TCOMETPHUYCCKUX METOJAaX PCUICHUA 3a1a4

130

HCpBI/I‘IHBIC IMpEaACTaBICHUA O Fpa(i)I/I‘ICCKI/IX METOJaxX pCUICHUA 3a1a4

131

3anaun Ha apuPMETUUECKYIO U T€OMETPUUYECKYIO MPOTPECCUH

132

Pemenue nornyeckux 3agau

133

3aauy Ha HaXO0X/IEHUE CIIy4alHbIX COOBITHIM

134

[Toctpoenne rpadukoB GyHKIHIA COMEpKAIUX 3HAK MOTYIIS

135

[Toctpoenne rpadgukoB GpyHKIHIA COaepKAIUX ABA 3HAKA MOTYJIIS

136

[Toctpoenue rpaduKkoB KyCOUHO 33JaHHBIX (DYHKIIUH

N I I I I I

9 knace
I'eomerpus

I.11

Tema

Pemenue 3a1a4 (TpeyroiabHUK, YETHIPEXYTOJbHUK)

Pemenue 3amau (OKpYXKHOCTh, BIUCAHHBIE, ONMCAHHBIE MHOTOYTOJIbHUKH).

IlonsiTne BekTOpa. PaBEeHCTBO BEKTOPOB

OTKJ’Ia,[[BIBaHI/Ie BCKTOpAa OT JTaHHOH TOYKH

CymMa 1ByX BEKTOPOB. 3aKOHBI CII0KEeHHsI BeKTopoB. [IpaBuiio
napauIeJIorpaMMma.

PR R ke

CyMMa HECKOJIBKHX BEKTOPOB

Brruntanue BCKTOPOB. Hcnons3oBaHue BCKTOPOB B (1)I/I3I/IKC

Pemenne 3aaa4d 110 TEMC «CloxeHre ¥ BEIYUTAHNE BCKTOPOB»

YMHOKEHHE BEKTOPA HA YUCIIO

Haxoxnaenue IMPOU3BCACHUA BCKTOPA HA YHUCJIO

ITpriMeHeHNEe BEKTOPOB K PEIIEHUIO0 3a/1a4

Cpe,[[H}I}I JIMHUS TpallCluu

Pemenue 3agau

KonrtposnsHas padora Ne 1 o teme «BekTopbi»

Paznoxenue BCKTOpa 110 IBYM TaHHBIM HCKOJIJIMHCAPHBIM BEKTOPaAM

KoopanHats! BeKTOpa..

[Tpocreitmue 3agaun B KoopauHaTax. Pagnyc-sexkrop. KoopanHatel cepeinHbI
OTpe3Ka.

RRRR PR R R R R R -

I[J'II/IHa BCKTOpA. Paccrosnaue MCXKAY ABYMS TOYKaMU

Pemenue 3a1ay MeTO10M KOOPIMHAT

YpaBHEHUE OKPY)KHOCTU. YpaBHEHUS QUTYD

YpaBHEHHE NPIMON

Pemenue 3amad no reme «YpaBHEHHUE OKPYKHOCTH M TIPSIMOI»

S




23 Pemenue 3amau 1
24 Kontponsnas padora Ne 2 o Teme «MeTo KOOPIAHHAT 1
25 CuHyc, KOCHHYC, TAHT€HC yria |puUroHOMeTpuYecKrne QYHKIIMHU Tynoro yria. | 1
26 OCHOBHOE TPUTOHOMETPUIECKOE TOKECTBO. 1
27 ®dopmyra i1l BBIYUCICHHS] KOOPIUHAT TOUKH 1
28 Teopema 0 TIOMIATU TPEYroJIbHUKA 1
29 TeopeMbl CHHYCOB U KOCHHYCOB 1
30 Pemenue TpeyroJbHUKOB (TI0 IBYM CTOPOHAM U YTy MEKY HUMH ) 1
31 Pemienue TpeyronbHUKOB (110 CTOPOHE M MPHIICKAIIMM K HEH yriam, o Tpem 1
CTOpOHAaM)
32 | I3meputenbHble pabOThHI 1
33 Pemenue 3anay no teme «COOTHOIIEHUS MEX1Yy CTOPOHAMU U YTIIaMu 1
TPEYrOJbHUKA
34 | Yroa mexnay Bekropamu. CKaJsipHOE POU3BEACHUE BEKTOPOB 1
35 CxkansipHoe npou3BeieHne BeKTOpoB. CBOMCTBA CKAJISIPHOTO IPOU3BEICHUS 1
36 CkansipHO€ MPOU3BEJICHUE U €r0 CBOMCTBA 1
37 Pewmenue 3amau 1
38 Konrtponbnas padora Ne 3 mo teme «COOTHOIIEHUS MEXKy CTOPOHAMH | yriaMu | 1
TpeyroiabHuKa. CKalsipHOE IPOU3BEICHUE BEKTOPOBY
39 ITpaBHIIbHBII MHOTOYTOJIBHUK 1
40 OKPY)KHOCTE;, OIKCaHHasl OKOJIO MPaBUJIBHOIO MHOTOYTOJIbHHUKA U BIMCaHHasA B | 1
NPaBUIBHBII MHOTOYTOJIEHUK
a1 DopMyIbI U1 BBIYUCICHUS IUIOLA/IH [IPABHJILHOTO MHOTOYTO/ILHHKA, €r0 1
CTOPOHBI ¥ painyca BOUCAHHOW OKPYKHOCTH
42 Pemenune 3anay no teme «lIpaBuiibHBII MHOTOYTOJILHUKY 1
43 | InuHa OKpYKHOCTHU 1
44 Pemrenne 3amad o reme «Jli1Ha OKpyKHOCTH 1
45 [Tnomane Kpyra 1 KpyroBoro ceKropa 1
46 | Pemmenwue 3agad o Teme «I1momaae Kpyra u KpyroBoro CEKTOpar» 1
Pemenue 3anau (mpumMeHeHue GOpMyIIbl JUIs BEIUMCIEHUS IUIOLIAN 1
47 MPaBUJIBHOTO MHOTOYTOJIbHHUKA, €Er0 CTOPOHBI, paJInyCca BIUCAHHON
OKPY>KHOCTH)
48 Pemenue 3a1ay (1oka3aTenbCTBO TEOPEM, MCHOJIB30BaHUE GOpMYI) 1
49 Pemenue 3anau (mpuMeHeHne GopMyI1 JJIMHBI OKPYKHOCTH, TIOIIAH 1
Kpyra 1 CeKTopa)
50 KonTponbHas padota Ne 4 mo teme «/[n1Ha OKpy»KHOCTH U IJIOIIAb Kpyra» 1
51 ITonatue mnpeoGpazoBanus. [IpencraBneHne o MeranpeAMETHOM MOHATUH | 1
«1rpeo0pa3oBaHHe»
52 JBmkenus CBOMCTBA IBHIKCHUS 1
53 OceBas 1 IIEHTpaTIbHAS CAMMETPHS 1
54 [TapasuienpHBI IEPEHOC 1
55 IToBopoTt 1
56 KoMmOuHanuy nBMKEHUI Ha INIOCKOCTH U X CBOMCTBA. 1
57 Pemenne npocreldmmx 3agad 1o TeMe 1
58 Pemenue 3amay (OCHOBHBIE BUIBI IBIKCHHS, CBSI3b MEXKTY IBIDKCHUSIMU 1 1
HaJIO’KEHUSIMU )
59 Pemenue 3amau (0ToOpa>keHHe MIOCKOCTH Ha ce0s1) 1
60 ITpyMeHeHre ABUKEHUS TP PELIEHNUH 33]a4 1
61 MHOTOTrpaHHHK U €T0 JIEMEHTHI. HavgBaHHs{ MHOTOTPaHHHKOB C pa3HBIM 1
MOJIOKEHUEM M KOJIMYECTBOM I'paHeil.
62 [lepBUYHBIE IPECTABICHUS O IIUPAMHU/IE, TTApaLIeIICUIIe e, TPU3ME, UX 1

9JICMCHTAax U HpOCTCfIIJ.IHX CBOMCTBaxX




[TepBuunble npeacTapieHus o chepe, mape, UIMHIPE, KOHYCE, UX dJIEMEHTax 1

63 IIPOCTEUIINX CBOMCTBAX.

64 Pemenue TpeyroibHUKOB 1

65 HToroBasi KOHTpOJIbHAsS paboTa 1

66 Wrorosast koHTpoIbHAs paboTa 1

67 Qanec, Apxumen. Ilnaron u Apucrorens. [locTpoeHne npaBuIbHbIX 1
MHOroyroiabHukoB. T Tpucekius yria. KBagpatypa kpyra.

68 Yasoenue kyoa. Mcropus uncna n. «Hagana» EBkimna. Micropust nsstoro 1

IIOCTYyJiaTa .




