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1. Iliannpyemble pe3yabTaThl OCBOCHUSI Y1eOHOI0 NIpeaMeTa.

1.1. J/In4HOCTHBIEC H MeTanpeAMeTHbIE Pe3yabTaThl.

JInuyHOCTHBIE pe3yJIbTaThl.

Y BBIITYCKHHKA 6VIIVT Cd)ODMI/IDOBaHBII

OTBETCTBEHHOE OTHOILIEHUE K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPa3BUTHUIO U
caM0o00Opa30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHUIO U MO3HAHUIO, C YUETOM YCTOWYU-
BBIX [I03HABATEJIbHBIX HHTEPECOB;

L[EJIOCTHOE MHUPOBO33PEHUE, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS Ma-
TEMaTUYECKON HAyKH,;

KOMMYHHKATUBHAs KOMIICTCHTHOCTL B 06H_[€HI/II/I U COTPYAHUUYCCTBC CO CBCPCTHUKAMMU, B
00pa3oBaTeNbHON AEATEIHHOCTH;

MpEeICTaBICHUE O MAaTEMAaTUYECKON Hayke Kak cdepe 4eI0BEUEeCKOW NesITeNbHOCTH, 00
sTanax €€ pa3BUTHUSA, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS LIUBUIIU3ALINY;

KPUTUYHOCTb MBIINUJICHUA, YMCHHUC PACIIO3HABATH JIOTUUYCCKU HCKOPPCKTHLIC BBICKA3bIBA-
HUSI, OTJINYATh TUMOTE3Y OT (PaKTa;

KpCaTUBHOCTh MBIIJICHUSA, MHUIUATHUBA, HAXOAYUBOCTH, AKTUBHOCTL IIPpU PCIICHUU all-
reOpanyeckux 3ajady;

YyMEHHE KOHTPOJMPOBATH MPOIECC M PE3yJIbTaT y4eOHONW MaTEeMaTHYECKOU IeATeIbHO-
CTH;

CHOCOGHOCTB K 3MOIMOHAJIbHOMY BOCIIPUATUIO MATCMATUYCCKUX OGT:GKTOB, 3ajgad, pe-
HICHUM, pacCyKIACHUM.

MeTanpeaMeTHbIe pe3yJibTAThI.

Y BBIITYCKHHKA 6VI[VT Cd)ODMI/IDOBaHLII

YMEHHE CaMOCTOSITEIIBHO OMPEACIATh IeJIU CBOEr0 OOyuYeHHUsI, CTABUTh U (OPMYJIHPOBATH
Uit ceOsl HOBBIC 3a7]aud B ydeOe M MO3HABATEIIBHON JIEATEIIHbHOCTH, Pa3BUBATh MOTHBHI H
WHTEPECHI CBOCH MO3HABATEILHOMN JICATEIILHOCTH;

YMEHHE CaMOCTOSITEIIbHO IUIAHUPOBATH MyTH JOCTHIKCHHS IeJIei, 0OCO3HAHHO BHIOMPATh
Hanboiee 23 PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U TO3HABATEIbHBIX 3a7a4;
YMEHHE OCYHIECTBISATh KOHTPOJb MO PE3yJbTaTy W MO CHOCO0Yy JCHCTBUS HAa YPOBHE
MPOU3BOJBHOTO BHUMaHUSI U BHOCUTh HEOOXOIUMBIE KOPPEKTHBHI;

yMEHHE aJ[eKBATHO OLICHUBATH MPABWILHOCTh HJIM OMTMOOYHOCTH BBIMOJHCHUS YUEeOHOU
3a1a4m, €€ 00bEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PeIICHHS;
OCO3HAHHOE BJIAJICHUE JIOTUISCKUMH JTECUCTBHUSIMH OTpPEACICHUS MOHITHH, 0000meHMs,
YCTAHOBJICHUS aHAJIOTUH, KJacCU(PUKAIIMK HA OCHOBE CAMOCTOSTEIBHOI'0 BHIOOpA OCHO-
BaHUU M KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBI3CH;
YMEHHUE YCTaHABJIMBATh MPUYNHHO-CJIEICTBCHHBIC CBSI3H; CTPOUTH JIOTHYECKOE PACCYXK-
JICHHUE, YMO3aKIFOUECHHUE U BBIBOJIBI;
YMEHHUE CO3/1aBaTh, MPUMEHATh M MPEOOPa30BhIBATH 3HAKOBO - CHMBOJIMYECKUE Cpe]l-
CTBa, MOJICIIM M CXEMBI JJIsl pEIICHHs YISOHBIX U IMO3HABATEIBHBIX 3a]1a4;
YMEHHUE OpraHUW30BBIBATh Y4e€OHOE COTPYJAHHYECTBO W COBMECTHYIO JCSATEIBHOCTH C
yYUTEJIeM U CBEPCTHUKAMU;
y4yeOHasi ~ KOMIIETEHTHOCTb B obnacTu HCIIOJIb30BaHUS nH(OpMaMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

NepBOHAYaAJIbHBIC TIPEACTABICHUS 00 UACAX M O METOJaX MaTEeMaTHKU Kak 00 YHUBEp-
CaJlbHOM $I3bIKE HAyKH U TEXHHKH, O CPEACTBE MOJCIUPOBAHUS SIBIICHUH U MPOIIECCOB;
YMEHHE BUJETh MAaTEMaTHUYECKYIO 3aJjady B KOHTEKCTE MPOOJEMHOW CHUTYallMd B JIPY-
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TUX JUCUMIJIMHAX, B OKPYKAIOIIEH KU3HU;

e yYMEHHE HaXOJHUTh B PA3IUYHBIX UCTOYHHKAX MHPOPMALHIO, HEOOXOJUMYIO JJIs pelle-
HUS MaTeMaTUYeCKUX MpoOJIeM, U NMPENCTABIATh €€ B MOHATHOW (popMme; mMpUHUMATH
pelIeHUE B YCIOBHUSX HEMOJIHOW W M30BITOYHOW, TOYHOW W BEPOSITHOCTHOU MH(pOpMa-
MY,

e yMEHHE MOHUMATh U UCIOJIb30BaTh MaTEMaTUYECKHUE CPEJCTBA HATISAHOCTU (PUCYHKH,
YEpTEKU, CXEMBI U JIp.) I WILTIOCTPALUM, HUHTEPIPETALUH, apIyMEHTAIUH;

e yYMEHHE BBIABUTaTh TMIOTE3bl NMPU PELICHUH YUYEeOHBIX 3a7ay U MOHUMATh HEOOXO0aH-
MOCTb UX IIPOBEPKHU;

e yMEHHE NPUMEHATh WUHIYKTUBHBIE U JEIYKTHUBHBIE CIOCOOBI PacCyXJIE€HUH, BUIETDH
pas3iau4HbIe CTPATETUHU PELICHUS 3a1ay;

e TIOHMMAaHHUE CYIIHOCTH QJITOPUTMHUYECKUX MPEANUCAHUN U yMEHHE NeMCTBOBATh B CO-
OTBETCTBMHU C MPEMIOKEHHBIM aJIrOPUTMOM;

e YMEHHE CaMOCTOSTEIIbHO CTaBUTh 1€JM, BEIOMPATh U CO3/1aBaTh alTOPUTMBI IS pellle-
HUA Y4eOHBIX MaTeMaTUYECKUX MPOOIeM;

e yYMEHHE IUIAHUPOBATH U OCYIIECTBISATH AEATEIbHOCTh, HAIIPABICHHYIO Ha peIllIeHUe 3a-
Jla4y UCCIIEA0BATEIbCKOTO XapaKTepa.

1.2. IIpeameTHbIE pe3yJIbTATHI.

VY BbIycKkHUKA OyAyT CPOPMUPOBAHBL:

1) mpeacraBieHuss 0 MaTeMaTHKE KaK O METOJIE MO3HAHMsI JeHCTBUTENIHOCTH, MO3BOJISIO-
IIEM ONMCHIBATh U U3y4YaTh peajbHbIC MIPOLECCHI U SIBICHUS:

- OCO3HaHME POJIM MaTeMaTUKH B pa3BuThu Poccun u Mupa;

- BO3MOXHOCTb IPUBECTU NPUMEPHI U3 OTEUECTBEHHOW U BCEMHUPHON MCTOpPUU MaTeMaTH-
YEeCKHX OTKPBITHH U UX aBTOPOB;

2) pa3BuTHE YMEHHI pabOTaTh C y4eOHBIM MAaTEMaTHIECKUM TEKCTOM (aHAIM3UPOBATH, U3-
BJIEKaTh HEOOXOIUMYIO MH(POPMAIIHIO), TOUHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH C IPUMEHE-
HUEM MaTeMaTU4YeCKOM TEPMHHOJIOTHMH U CUMBOJIMKH, IPOBOAUTH KJIACCU(UKALINHU, JIOTUYECKUE
000CHOBaHMS, 10Ka3aTENLCTBA MATEMATUYECKUX YTBEPKICHHI:

- ONEpUpPOBAHHUE MOHATUSMU: MHOXKECTBO, 3JIEMEHT MHOXECTBA, MOAMHOXECTBO, MPUHA/I-
JIEKHOCTh, HAX0XKJIEHHE NepecedeHusi, 00beAMHEHHSI TOIMHOXKECTBA B IPOCTEHIIINX CUTYALUSX;

- pelIeHHE CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB HA BCE apuU(PMETHUUECKUE AEHCTBUS;

- IpUMEHEHue crocoba MoucKa pelIeHus 3a/laui, B KOTOPOM PACCY’KAECHUE CTPOUTCS OT
yCIJIOBUS K TpeOOBaHUIO WIIM OT TPeOOBAHUS K YCIIOBHIO;

- COCTaBJICHHE IJIaHA PEIICHUs 3a7[ayd, BbIJEJICHHE 3TAllOB €€ PeLIeHHs, NHTepIpeTarus
BBIUMCIUTENIbHBIX PE3YJIbTATOB B 33]1a4€, UCCIIEIOBAHHE [TOJIyYEHHOTO PELICHUS 3a/1a4U;

- HaXOX/IEHUE NPOIIEHTa OT YKCiIa, YUCIIA [0 MPOLEHTY OT HEro, HaX0XKJEHUS MPOLEHTHO-
IO OTHOUIEHMSI JIBYX UHCEN, HaXOXKACHMS MPOLIEHTHOTO CHM)KEHUS WM MPOLIEHTHOTO IOBbIIIE-
HUSI BEJTUUUHBL;

- pelIeHHe JOTMYECKUX 3a]ay;

3) pa3BUTHE IPEACTABICHUNA O YUCIIE U YUCIIOBBIX CUCTEMaX OT HAaTypaJlbHBIX 10 ACHCTBU-
TEJbHBIX YHCEJ; OBJIAJICHUE HaBbIKAMH YCTHBIX, MMCbMEHHBIX, HMHCTPYMEHTAJIbHBIX BbIUHCIIE-
HUIA:

- ONEpUPOBAHUE TOHATUSMU: HATYPAIbHOE UYUCIIO, IIEJI0€ YHCIIO, OOBIKHOBEHHAS APOOb,
JecsTUYHAs Ap0oOb, CMEIIAHHOE YMCIIO, PallMOHATFHOE YUCIIO, UPPALIMOHAIBHOE YUCIIO;

- WCTIOJB30BaHUE CBOMCTBA YMCEN U 3aKOHOB apU(METHUUECKHX OTEpaIfil ¢ YUCIaMU TIPH
BBITTOJTHCHHUH BBIYMCIICHUI,

- UCTIOJIb30BaHUE MMPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 mipu BBITIOJIHEHUH BBIYUCICHUN U
pEIIeHUH 3a]1a4;

- BBITIOJTHEHUE OKPYTJICHUS YHCENI B COOTBETCTBUU C TIpaBUJIAMU;

4



- CpPaBHEHHE YHCETT;

- OLICHMBaHMUE 3HAUYEHHUS KBAaIPATHOTO KOPHS U3 MOJIOKHUTEIHLHOTO LIEJIOT0 YUCIIa;

4) oBNaJieHWE CHUMBOJIBHBIM SI3BIKOM alreOpbl, MPUEMaMU BBIMOTHEHHS TOXKISCTBEHHBIX
npeoOpa30BaHM BBIPAXKEHUH, PEIICHNUS YPaBHEHUN, CUCTEM ypaBHEHUH, HEPABEHCTB U CUCTEM
HEPABEHCTB; YMEHHUSI MOJCIUPOBATh PEANbHBIC CUTYAIlMH Ha SI3bIKE aJIre€OphI, UCCIEIOBAThH TO-
CTpPOEHHBIE MOJENM C HCIOJIb30BAHMEM ammnapara anreOpbl, MHTEPHPETUPOBATh MOTYUYEHHBIN
pe3yJbTar:

- BBITIOJTHEHHE HECJIOKHBIX MPeoOpa30BaHU ISl BBIYUCIICHUS 3HAYEHUI YHCIIOBBIX BBIPa-
YKEHUH, COACpKALIUX CTENIEHU C HATypaJbHBIM MTOKa3aTeJIeM, CTETIEHH C LEIbIM OTPULATEIbHBIM
MoKa3aTeseM;

- BBITIOJIHEHUE HECIIOKHBIX MPe00pa30BaHUI LENBIX, IPOOHO PAIIMOHATBHBIX BRIPAKEHUHN 1
BBIPQXEHHUI ¢ KBaJIpaTHBIMU KOPHSMU; PACKPBIBATh CKOOKH, MIPUBOJUTH MOJOOHBIE CllaraeMsle,
UCTIONIE30BaTh ()OPMYJIBI COKPAIIICHHOTO YMHOKCHHS,

- peleHue JIMHEWHBIX U KBaJpaTHBIX YPaBHEHUN U HEPABEHCTB, YPaBHEHUN U HEPABEHCTB,
CBOJSIIUXCS K JIMHEWHBIM WM KBaJIPaTHBIM, CUCTEM ypaBHCHUU W HEPaBEHCTB, M300pakeHUE
pEllIeHNI HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM MPSIMOM;

5) ommameHue cuUCTeMON (DYHKIMOHAIBHBIX MOHSATHHA, pa3BUTHE yYMEHHS HCIOIb30BaTh
byHKIIMOHAIbHO-TpadUyecKue MpPeACTaBICHUS IJIs PElIeHUs Pa3IMYHBIX MAaTeMaTHYEeCKUX 3a-
Jlad, ISl OMMCAaHUs U aHAJIM3a PealIbHbIX 3aBUCUMOCTEH:

- olpe/iesieHNe TIOJI0KEHUSI TOUKH TI0 €€ KOOpAWHATaM, KOOPAUHATHI TOYKHU T10 €€ MOJIOXKE-
HUIO Ha IJIOCKOCTH;

- HaXOXJeHUE 10 TpaduKy 3HaUeHUN PYHKIIMU, 00JIaCTH ONpeIeNICHNsI, MHOYKECTBA 3Have-
HUH, HyJel (QyHKINU, TPOMEXKYTKOB 3HAKOMIOCTOSHCTBA, MPOMEKYTKOB BO3pACTaHUS U yObIBa-
HUS, HAUOOJIBIIETO U HAUMEHBIIIETO 3HaUeHUs (QyHKIUY;

- mocTpoeHue rpaduka JIMHEHHON U KBaJJpaTHUHON (yHKIIHIA;

- OTepHpOBaHKE Ha 0a30BOM YPOBHE MOHATHAMU: TOCIEOBATEIBHOCTD, apUPMeTHIeCKast
Mporpeccusi, r’eOMeTpuIecKasi Mporpeccus;

- WCTIOJIh30BAaHUE CBOWMCTB JIMHEHHOW M KBaJApaTUIHONW (DYHKIUN W WX TpadUKOB MPHU pe-
[ICHUH 33]1a4 U3 IPYTUX yUYeOHBIX MPEIMETOB;

6) OBJIaJICHHE MPOCTEUIIMMH CIIOCOOAMM MPECTABICHUS U aHAJIW3a CTATUCTUYECKUX JaH-
HBIX; (JOPMUPOBAHUE MPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEalbHOM MHUpE U
0 pa3IMYHBIX COco0ax MX M3YYEHMsI, O MPOCTEHIINX BEPOSITHOCTHBIX MOJEISAX; pa3BUTHE YMe-
HUM U3BNEKaTh WH(OPMAINIO, MPEACTABICHHYIO B TabMuIax, Ha AuUarpaMmax, rpadukax, onu-
ChIBaTh M aHAJIM3UPOBATH MACCHUBBI YHCJIOBBIX JAHHBIX C MOMOIIBIO MOIAXOSIINX CTATUCTHYEC-
CKHUX XapaKTEePHCTUK, MCIOIb30BAaTh TOHUMAHUE BEPOATHOCTHBIX CBOWCTB OKPYIKAIOLIUX SIBJIC-
HUU IIPU NPHUHATUY PELICHUN:

- (opmupoBaHUE MPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CITY-
YalHOI'0 COOBITH,

- pelIeHrne MpOCTeHIINX KOMOMHATOPHBIX 3aa4;

- OIPEJIeTIEHNE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHK YUCIOBBIX HA0OOPOB;

- OLICHUBAHUE U BHIYHMCIICHUE BEPOSTHOCTU COOBITHS B IPOCTEHIIINX CITyUasx;

- HaJM4YUe MPEJCTABICHUS O POJIU MPAKTUYECKUA JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBI-
TUH, O POJIM 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBICHUSX;

- YMEHHE CpPaBHHMBATh OCHOBHBIC CTATUCTUUYECKUE XAPAKTEPUCTHUKU, MOJYYECHHBIE B IMPO-
[[ECCe peIIeHUs MIPUKIAIHOM 3a1a4u, U3yUYEHUS peaibHOTO SBICHUS;

7) pa3BUTHE YMEHUI NMPUMEHSATh U3YUYEHHBIC TTOHATHUSA, PE3YyJIbTAThl, METOABI IJIsI PEIICHUS
3a/1ay MPaKTUYECKOr0 XapakTepa W 3aJad M3 CMEXHBIX TUCHUIUIMH C HCIOJb30BaHUEM MpHU
HEO0OXOJUMOCTH CIPABOYHBIX MATEPHAJIOB, KOMIBIOTEPA, MOJIB30BATHCS OLIEHKOW M MPUKHUIKON
IIPU MIPAKTUYECKUX pacueTax:

- pacrio3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHU;

- OLICHUBAHUE PE3yIbTaTOB BEIYMCICHUN MTPH PEIICHUN IPAKTHUECKUX 3a7a4;

- BBITIOJTHEHUE CPABHEHUS YUCEN B PEabHBIX CUTYaIUsX;
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- WCIOJIb30BaHUE YMCIIOBBIX BBIPAKEHUM MPHU PEIICHUH MPaKTUYECKUX 3a]ad W 3a7ad U3
JIPYTUX y4eOHBIX MPEAMETOB;

- pelIeHrne MPaKTHUECKUX 3a7a4 ¢ IPUMEHEHUEM MPOCTEHUIITUX CBOUCTB QUTYD;

- BBITIOJIHEHUE MPOCTEHIIINX MMOCTPOCHUN ¥ U3MEPEHUI Ha MECTHOCTH, HEOOXOIUMBIX B pe-
aJIbHOM KU3HHU.

7 knacc.
PanmonanpHble ynciia

BbIlyCKHUK Hay4YUTCS:

* BBIIIOJIHATDH BBIYMCIICHHS C PAMOHAIBHBIMHA YHMCIIAMH, COYETasl YCTHBIE U MMCbMECHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAJIbKYJIATOPA;

* HCIIOJIB30BATh IOHATHUS U YMEHMSI, CBSI3aHHBIE C PONIOPLIHOHAIBHOCTBIO BEJIUYHH, ITPO-
LIEHTaMH, B XOJI€ PELICHU MaTeMAaTUYECKUX 3a1a4 U 3a1a4 U3 CMEXHBIX IIPEAMETOB, BBIIIOIHATh
HECJIOKHBIE TIPAKTHYECKUE PACUETHI.

Buinycknux nonyyum 603moxcHOCHb:

* HAYYUMbCA UCNONIL308AMb NPUEMbL, PAYUOHATUZUPYIOWUE BbIYUCTIEHUs, NPUOOpecmu
NPUBbIYKY KOHMPOIUPOBAMb GbINUCTICHUSA, 8b10UPAS NOOX0O0AWULL OJiA CUMYayuL cnocoo.
AnrebpanuecKkue BbIpaXEeHUs

BbIlyCKHUK Hay4YUTCS:

* OTIEPUPOBATH MOHATUSAMHU «TOXKIECTBO», «TOXKIECTBEHHOE IMpeoOpa3oBaHUE», pelaTh
3aJa4u, cojieprkaiire OyKBeHHbIE TaHHbBIE; paboTaTh ¢ popMyamu;

* BBIMOJIHATH IPe0Opa30BaHus BBIPAXKEHUH, COlepKAIUX CTENIEHH C HAaTypaJbHBIM IOKa-
3aTelieM;

* BBIMOJIHATh TOXJIECTBEHHbIE NPE0OpPa30BAHUsS PALMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE
NpaBWI JEHCTBUI HAaJl MHOTOYJICHAMH H alredpanuecKuMu IpoosMu;

* BBINOJIHATh Pa3JI0KEHUE MHOTOYJIEHOB HA MHOKHUTEIIN.

Buinycknux nonyuum 603mMo4CHOCHIb HAYYUMBCA.:

* BLINONHAMb MHO20ULA208blE NPEOOPA306aHUs AN2eOPAUYECKUX GbIPANCEHUL, NPUMEHSL
wWuUpoKull Habop cnocobos u NPUEMos;

* NPUMEHAMb MOJICOECHEeHHble NPeodPA306aAHUs Ol PEUEHUs 3a0ay U3 PA3IUYHbIX Pa3-
denos Kypca.

YpaBHeHUs

BbINyCKHUK HAy4UTCH:

* pelmaTh JUHEHHbIE YPAaBHEHUS, PALIMOHAIIBHBIE YPABHEHUSA C OJHOM NEPEMEHHOM, CH-
CTEMBI JBYX YPaBHEHUH C IByMs IIEPEMEHHBIMY;

* [IOHUMATh YPABHEHME KAaK BaKHEHIIYI0 MaTEMAaTHYECKYIO MOJIEIb JUUIsl OIIMCAHUS U U3Y-
YEeHUs pa3HOOOpa3HbIX pealbHbIX CUTYaIUi, pellaTh TEKCTOBbIE 3aa4l areOpandeckuM MeTo-
A0M;

* IPUMEHATH Ipaduyeckue NpeACcTaBICHUs A MCCIEIOBAHUS YpPaBHEHUH, HCCIIe0Ba-
HUS U pELICHUs CUCTEM YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMHU.

Buinycknux nonyuum 603moducHocmby:

* 0671a0emb CReYUaIbHLIMU NPUEMAMU PEUeHUs. YPAGHEHUL U CUCTeM YPAGHEeHUll, yee-
PEHHO NPUMEHAMb annapam YpagHeHull 0 peueHus pasHooOpasHblx 3a0ay U3 Mamemamuxu,
CMEJICHBIX NPeOMemos, NPAKMUKU,;

* npumenaAms epaguyeckue npeocmagienus Oasl UCCIe008aHUA YPAGHEHUl, Cucmem
VpasHenui, cooepaicauux OyKeenHvle Kodghguyuenmol.
OcHoBHbIE TOHATHL. YnCII0BbIE QYHKIIUU

BbInyCKHUK HAy4YUTCS:

* IOHUMATh U MUCIOJIB30BaTh (YHKIIMOHAJIbHBIE MOHATUS U SA3bIK (TEPMUHBI, CUMBOJINYE-
ckre 0003HAUYEHHUS);

* CTPOUTH TpauK JTHUHEWHON (YHKIUU; UCCIENOBATh CBOMCTBA NTUHEHHBIX (QYHKIIUN Ha
OCHOBE M3YYCHUS TIOBEACHUS UX TPAPHKOB;




* MOHUMAaTh (PYHKIHMIO KaK BKHEUIIYI0 MaTeMaTHYECKYI0 MOJETh IS OMUCAHUS IPO-
IIECCOB U SIBJICHHH OKPY)KAIOIIETO MHpA, TPUMEHATh (DYHKIIMOHAIBHBIA SI3BIK JUISI ONMTUCAHUS U
WCCJICTOBAHMSI 3aBUCUMOCTEN MEXTy PU3NICCKUMH BEITMIMHAMH.

BoinyckHuk noayuum 603mMoiCHOCHb HAVYUMbCSL:

* IPOBOOUMb UCCNIEO08AHUSA, CBA3AHHLIE C U3VHUEHUeM C8OUCME NUHEUHOU @YHKYuU, 8
MOM HUClle C UCNOTb308AHUEM KOMNbIOMeEPd, HA OCHOBe 2pAQuKo8 U3YYeHHOU (QYHKYuu cmpo-
umo Oonee croxcuvle epaguku (KycouHo-3a0anHble, C «8bIKOJOMBIMUY MOUYKAMU U M. N.),

* UCNOIL308aMb (YHKYUOHAbHbIE NPEOCMABLEHUs U CBOUCMEA (PYHKYUU OJisl PeuleHUs.
MamemMamuyecKux 3a0ay U3 pasiuitblx paz0enos Kypca.

Komb6unaropuka

BhBINYCKHUK HAay4HUTCS peliaTh KOMOWHATOPHBIC 33/1a4M HA HAXO0XJICHHUE YUCIIa 00BEKTOB
I KOMOWHAIIUH.

Buinycknuk nonyuum 603M0MiCHOCHb HAYYUMbCA HEKOMOPLIM CHEYUANbHbIM NPUEMAM
peuieHuss KOMOUHAMOPHBIX 3A0aH.

8 kuace.
JleiCTBUTEIbHBIC YHCIIA.

BoInycKHUK HAy4UTCS:

* HCII0JIB30BAaTh HAYAIIbHBIC MIPEICTABICHUS O MHOXKECTBE JICUCTBUTEIHHBIX YUCET,

* ONIEpPUPOBATH MMOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYMCICHUSX.

Buinycknuk nonyuum 603moscHocmy:

* pazéumev npeocmasieHue O Yucie U YUCIO08bIX CUCMEMAaX Om HAMYPAlbHLIX 00 Oeli-
CMBUMENbHBIX YUCETl, O POTU GbIYUCTIEHUL 8 NPAKMUKE;

* pazeums U yeayoums 3HAHUSA 0 OeCAMUYHOL 3aNUCU OelICMBUMETbHBIX Yucel (nepuoou-
yeckue u Henepuoouyeckue opoou).

H3mepenus, mpuOIMKEHNUS, OIICHKU

BhINyCKHUK HAYYUTCS:

* CTIOJIH30BAaTh B XOJE PEHICHHUS 3a/ad DJIEMEHTapHbBIC NPEICTABICHHS, CBS3aHHBIC C
npUOIMKEHHBIMY 3HAUEHUSIMU BEJTHUKH.

BoinyckHUK noayuum 603MOoHCHOCb:

* NOHAMb, UMO YUCTO0Bble OaHHble, KOMOpble UCHONb3VIOMCSA OJI XapaKmepucmuxku 00o-
eKMO8 OKPYHCAIOWe20 MUpa, AGIAIOMC NPEUMYUIeCMBEHHO NPUOTIUNCEHHBIMU, YMO NO 3ANUCU
NPUOTUINCEHHBIX 3HAUEHUL, COOEPAHCAUUXCS 8 UHGDOPMAYUOHHBIX UCTOYHUKAX, MOINCHO CYOUMDb O
NO2PeUtHOCIU NPUOTUNCEHUSL,

* NOHAMb, YMO NOSPEUHOCb Pe3yIbMmama BblYUCIeHUL 00NHCHA OblMb CoOuMepumMa ¢
NO2PEULHOCBIO UCXOOHBIX OAHHDIX.

AnreOpanyecKkre BhIPaKCHHUS

BBITYCKHUK HAYYUTCS:

* ONIEPUPOBATH MOHATUSMHU «TOXAECTBO», «TOXKIECTBEHHOE IMPEOOpa3OBaHUE»; PelIaTh
3aJa4u, cojieprkame OyKBeHHbIE TaHHbBIE; paboTaTh ¢ popMyiamMu;

* BBITIOJIHATH IPE0OPa30BaHus BBIPAXKEHHH, COEPKAIUX KBAAPATHBIE KOPHHU.

Buinycknuk nonyuum 603mMoiCHOCHb HAYYUMBCSL:

* BLINOJIHAMb MHO20ULA208ble NPe0OPA308aHUSL PAYUOHANLHBIX GbIPANCEHUL, NPUMEHS
WUpOKULL HAbop cnoco608 U NPUEMO8;

* NPUMEHAMb MOHCOECEEHHbLE NPeoOPa308anus O/ peuleHus 3a0ad U3 pasiuyHbIX pas-
0enos Kypca (nanpumep, OJisl HAXOHCOEHUS HAUOOIbUUE20/HAUMEHBULE20 3HAYEHUS BLLPANCEHUSL).
YpaBHeHUs

BhIyCKHUK HAYYUTCS:

* pemaTh OCHOBHBIE BUJbI KBaIPATHBIX YPABHEHMI, pallMOHAIBHBIX YPaBHEHUHN ¢ OJHOMN
IIEPEMEHHOM, POCTEMIIINE CUCTEMBI, COIEPKALIUE YPAaBHEHNUE BTOPOU CTEIICHH;




* IOHUMAaTh YpaBHEHUE KaK BRKHEUIITYIO MATEMATUIECKYIO MOJIEIb JIJIsl OTIMCAHUS U U3Y-
YEHHs Pa3HOOOPa3HbIX PEaJbHBIX CUTYAllU, peIIaTh TEKCTOBBIE 3a/1a4l alreOpandeckuM MeTo-
oM;

* IPUMEHATH rpapuuecKue MpeacTaBICHUs s HCCIeIOBaHUs ypaBHEHUH, HCCIEA0Ba-
HUS ¥ PEIICHUS CUCTEM YPaBHEHHH ¢ IBYMS IIEPEMEHHBIMHU.

Buinyckuuk nonyuum 603moxicHocmby:

* 0871a0eMmb CNeYUAIbHBIMU NPUEMAMU  PeUeHUs. K8AOPAMHbIX YPAGHEHUU U cucmem
VPasHeHul, cooepicaujux ypagHeHue 6mopoti CmeneHu,

VBEPEHHO NPUMEHAMb annapam ypasHenul 0Jisl peueHusi pasHooOpasHbIX 3a0ay U3 Ma-
MeMAMUKU, CMENHCHLIX NPEOMemos, NPAKMUKU;

* npuMeHaAms 2paguyeckue npeocmasieHus Oas UCCIe008aHUA YPAGHEHUl, Cucmem
VpasHeHull, cooepicaujux OyKkeeHHvle KO3 uyueHmul.

OcHoBHbIE TOHATHSL. YnCII0BbIC QYHKIIUU

BbInycKHUK HAy4YUTCS:

* IOHUMAaTh U UCTOIH30BaTh (PYHKIIMOHAIBHBIE MOHATHUS U SI3BIK (TEPMUHBI, CHMBOJIUYE-
CKHe 0003HAYCHHUS);

e cTpouTh TpaduK KBAJAPATUYHON (PYHKIMM, HCCIEIOBATh CBOWCTBA KBAJPATHYHBIX
GbyHKIMI Ha OCHOBE M3YYEHHMSI TOBEACHUSI UX TPaUKOB;

* MOHUMAaTh (PYHKIHIO KaK BKHEUIIYI0 MaTeMaTHYECKYI0 MOJEH IS OMUCAHUS IPO-
LIECCOB M SIBJICHUI OKpY’KAlOIIEero MHUpa, MPUMEHITh (GYHKIIMOHATIBHBINA SI3bIK IS OMUCAHUS U
UCCIICIOBAaHMS 3aBUCUMOCTE MeX 1y (PU3MUECKUMH BETHYUHAMU.

Buinyckuuk nonyuum 603mMouCHOCHb HAVYUMbCAL:

* IPOBOOUMb UCCNIEO08AHUS, CEA3AHHBIE C U3VUEHUEeM C8OUCME K8AOpaAMUYHOU QYHKYUU,
8 MOM YUCTIe C UCNONb308AHUEM KOMNbIOMePA, HA OCHOGe cpAdUKO8 U3YUeHHbIX QYHKYUL CIMpo-
umo Oonee croxcuvie epaguku (KycouHo-3a0anHbvle, C «8bIKOJOMbIMUY MOUYKAMU U M. N.),

* UCNOIL308aMb (YHKYUOHAbHbIE NPEOCMABNEHUs U CBOUCMEA (DYHKYULL Oisl PeuleHus.
Mamemamuyeckux 3a0ay U3 paziuiHslx pazoenos Kypca.

HepagenctBa

BhINyCKHUK HAYYUTCS:

* IOHUMATh U TIPUMEHATh TEPMUHOJIOTHIO ¥ CUMBOJIMKY, CBSI3aHHBIE C OTHOIICHUEM He-
paBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

* pemaTh JUHEHHbIE HEPABEHCTBA C OJJHOM NIEPEMEHHOM M UX CUCTEMBI; peIIaTh KBaapaT-
HbIE HEPABEHCTBA C OTMOPOM Ha rpauuecKue MpeacTaBICHHS;

* IPUMEHSTH aIapaT HEPABEHCTB JUIS PEIICHUS 3a/1a4 U3 Pa3InYHbBIX Pa3/IeoB Kypca.

Buinycknux nonyuum 603moxicHOCHb HAYYUMbCAL:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS, YBEPEHHO NPUMEHAMb annad-
pam HepaseHcms 0 peuieHusi pasHoOOPA3HbIX MAMEMAMUYECKUX 3a0ay U 3a0ad U3 CMeNHCHbIX
npeomemos, NPaKmuKu,

* npuMeHAmb cpaguueckue npeocmasiienuss 0iisl UCCIe008AaHU HEPABEHCME, CUCTNEM He-
pasencms, cooepacauux OyKeeHuvle Ko puyuenmol.

9 kJacc.
AnreOpanyecKie BRIPaKCHUS

BEITYyCKHUK HAYYHTCS:

* OIIEPUPOBATh MOHATHAMHU «TOXKIECTBO», «TOXKICCTBEHHOE MPEOOpa30BaHUE»; pPEIIaTh
3aJa4u, cojieprkame OyKBeHHbIE TaHHbBIE; paboTaTh ¢ popMyiamMu;

* BHIMOJTHATH NPE0OpPa30BaHUS BBIPAKEHUH, COJCPIKAIINX CTENIEHH C PAalOHAIBHBIMH
MIOKA3aTeISIMH.

Buinycknuk nonyuum 603moocHocms Hayuumuvcs:

* BLINONIHAMb MHO2OWAL08blE NPeoOPA308AHUA PAYUOHATILHBIX BbIPANMCEHUL, NPUMEHSIS
wWupoKull Habop cnocobos8 u NPUEMos;




* NPUMEHAMb MOHCOeCmEeHHble NPeobPA3068aAHUsL 0N PEUEHUs 3A0aY U3 PA3IUYHbIX Pa3-
0enos Kypca (Hanpumep, 051 HAX0HCOeHUsL HAUOOIbULe20/HAUMEHbULE20 3HAUEHUSL BLIPAICEHUSL).
OcHoBHbIE TOHATHSL. YnCIIOBbIC QYHKIIUU

BbInycKHUK HAyYUTCS:

* IOHUMAaTh U UCTOIh30BaTh (PYHKIIMOHAIBHBIE MOHATHS U S3BIK (TEPMUHBI, CHMBOJIUYE-
CKHE 0003HAYCHHUS);

* CTPOUTH IpauK CTENIEHHON (DYHKIMH; UCCIIE0BATh CBOMCTBA CTENICHHBIX (DYHKIUN Ha
OCHOBE U3yY€HUS MOBEJACHUS UX TPAPUKOB;

* MOHUMATh (PYHKIMIO KaK BaXHEWUIIYI0O MaTeMaTHYECKYIO MOJENb JJIS OMHCAaHUs Ipo-
LIECCOB U SIBJICHUI OKpY’KAIOIIEeTro MHUpa, MPUMEHITh (GYHKIIMOHATIBHBINA SI3bIK IS OMUCAHUS U
UCCIIEIOBAaHMS 3aBUCUMOCTEH MeX 1y (PU3MUECKUMH BETHYUHAMU.

Buinyckuuk noayuum 603mMo#CHOCHb HAVYUMbCAL:

* IPOBOOUMb UCCLEO08AHUS, CEA3AHHbIE C U3VUEHUEM CE0UCME CMeneHHOU QYHKYuu, 8
MOM Yucie ¢ UCNONIb30BAHUEM KOMNbIOMeEPA; HA OCHO8e 2papuKo8 U3VUeHHbIX QYHKYUU Cmpo-
umo Oonee cuoxcuvle epaguku (KycouHo-3a0anHbvle, C «8bIKOJOMBbIMUY MOUYKAMU U M. N.),

* UCNONIBL308aMb (DYHKYUOHANbHBIE NPEOCMABIeHUsl U C8OUCMEa (QYHKYUll 01 peuleHus:
MamemMamuyecKux 3a0ay U3 pasiuitblx paz0enos Kypca.

YucnoBble NOCIEI0BATEIbHOCTH

BpINyCKHHUK Hay4YHTCS:

* IOHUMAaTh M HCIOJIb30BaTh SI3bIK IOCIEAOBATEIBHOCTEH (TEPMHUHBI, CUMBOJINYECKUE
0003HAYCHHUS);

* MPUMEHATH (POPMYJIBI, CBI3aHHBIC ¢ ApU(DMETHUESCKOM M T€OMETPHUIECKON TPOTPECCHEH,
U anmapar, c(OpMUPOBAHHBIN MPU U3YUEHUH IPYTHX Pa3leNoB Kypca, K pelIeHHIo 3a1a4, B TOM
YHCJIe C KOHTEKCTOM U3 PEeasibHOM KU3HU.

Buinycknuk noayuum 603moxicHoCmb HAYYUMbCA:

* peuiams KOMOUHUPOBAHHbIE 3A0aUl C NPUMEHEHUEeM OPMYIL N-20 YleHd U CYyMMbl nep-
8bIX 1 WIEHO8 APUPMEeMUUECKOU U 2e0MeMPUYECKOlU NPO2peccull, NPUMeHss NpU SMoM annapam
VpasHeHull U HepageHcme,

* NOHUMAMb aApUGMemU4ecKyio U 2eoMempudeckyio npocpeccuro Kax QYHKYyuu Hamy-
PATbHO20 apeyMeHma, C8A3bleamb ApUGMemuyecKyio npoepeccuro ¢ JUHEUHbIM POCHOM, 2e0-
Mempu4eckyio — ¢ 9KCNOHEeHYUANbHbIM POCHOM.

OnucarenbHas CTaTUCTUKA

BhINYyCKHUK HAy4YHTCS MCTIOIB30BaTh MPOCTEHIINE CIOCOOBI MPEACTABICHUS U aHAn3a
CTaTUCTHYECKUX JTAHHBIX.

Buinycknux nonyyum 603mocHocms npuobpecmu nepeoHauanbHbulll ONbIM OPeaHU3aAyUl
coopa OamHbIX NpU NPOBEOeHUU ONpoca OOWECMB8EHHO20 MHEHUS, OCYWECMEIAmb UX aHAIU3,
npeocmasiims pe3yibmamsl ONpoca 8 guoe madauysvl, OUACPAMMbl.

CaydJaifHble COOBITHS I BEPOSTHOCTD

BhINYyCKHUK HAYYUTCS HAXOJUTh OTHOCHTEIHHYIO YaCTOTYy U BEPOSATHOCTH CIy4alHOTO
COOBITHSI.

Buinycknux nonyyum 603modcHocms npuobpecmu onvim nposedenus CIy4atiHblx dKcne-
DUMEHMO8, 8 MOM HYUCTE C NOMOULIO KOMNLIOMEPHO20 MOOEIUPOBANUSsL, UHMEPNPEemayuu ux pe-
3Y1bMamos.

B noBceAHEBHOM KM3HU U IPU U3YYEHUU IPYTUX MPEAMETOB
BbInyCKHUK HAay4UTCS:
* pacIiO3HaBaHME BEPHBIX U HEBEPHBIX BBICKA3bIBaHUI;
*OLICHMBAHUE PE3YJIbTATOB BBIYUCIICHUH IPH PELICHUH IIPAKTUYECKUX 3a/1a4;
*BBIIIOJIHEHUE CPABHEHHUS YHMCEIl B PEAJIbHBIX CUTyalUsX;
*MICIIOJI30BAHUE YMCIIOBBIX BBIPAKEHUM IIPU PEIICHUM MPAKTHYECKUX 3a4ad U 3a/1ad U3
JpyTUX y4eOHBIX MPEAMETOB;
*pelIeHHE MPAKTUUECKUX 3a]a4 ¢ IPUMEHEHHUEM IPOCTENIINX CBONUCTB QUryp.
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2. Coaeprxkanue y4eOHOT0 MpeaMeTa.

JJIeMeHThI TEOPUH MHOKECTB U MATEeMATHYECKOM JIOTUKH

MHoxkecTBa M OTHOLIEHHUS MEXK1Y HUMU

MHOXECTBO, Xapakmepucmuyeckoe C8OUCMB0 MHONCeCmad, dIEMEHT MHOXXECTBA, ny-
cmoe, KoHeuHoe, OeckoHeurnoe Mmuodicecmego. IlogmHOXkecTBO. OTHOIICHHE MPHHAICKHOCTH,
BKJIFOYCHHS, PAaBCHCTBA. DJIEMEHTHI MHOXECTBA, CIIOCOOBI 3a/JlaHUsI MHOXKECTB, PACNO3HABAHUE
NOOMHOIHCECME U DTIEMEHNO8 NHOOMHONACECME C UCNOIb308AHUEM KPY208 Diliepa.

Onepauuu HaJ MHOKECTBAMM

[lepeceuenue u 00BEAMHEHHE MHOXKECTB. Paznocmb MHOdCecm8, 0ONOJHEeHUe MHOdiCe-
cmea. Mnmepnpemayus onepayuil HA0 MHOICECMBAMU C NOMOWBIO KpY20os Diiiepd.

Bruicka3biBaHus

HCTMHHOCTD U JIOKHOCTH BbICKa3bIBaHUA. CnodicHble u npocmule svickaszvisanus. Onepa-
Yuu HAO BbICKA3BIBAHUSIMU C UCNOLb308AHUEM JIOSUMECKUX CB30K. U, WL, He. YClo6Hble 8biCKa-
3618aHUSL (UMNIUKAYULL).

Yucaa

PannonajnHbIE YHCIa

MHoecTBO panMoHanbHbIX uncen. CpaBHEHHE pallMOHaNIbHBIX uMcen. JleiicTBus ¢ pa-
[IUOHATILHBIMU YHCIIaMU. [Ipedcmasienue payuoHaibHo20 Yucia 0ecamudtol Opoosio.

HppanuoHajbHbIe YUCIA

[lonsTre uppanroHaNbHOrO 4Kcia. Pacrio3HaBaHue MppanMoOHaNbHbBIX uucel. [Ipumepsr

JIOKa3aTeNIbcTB B anredpe. MppaimoHaabHOCTh Yncia \/E . IIpumenenne B reomerpun. CpasHe-
HUe uppayuoOHAaJlbHblX Yucell. Mmnoorcecmeo oeticmeumenvpHvix yucell.

ToxaecTBeHHbIE IPe0Opa30BaHUA

YucioBble U OYKBeHHbIE BHIPAKEHUS

BripaxkeHue ¢ nepemeHHOW. 3HaueHue BbIpakeHHs. [loacTaHoBKa BBIpaK€HHH BMECTO
NIepEMEHHBIX.

Ieable BbIpakeHUs

CreneHp ¢ HaTypalbHBIM IOKa3zaTeleM M ee cBoicTBa. [IpeoOpasoBaHus BhIpaKEHUH,
coJiepXKalluX CTETIEHU ¢ HATYPaJbHBIM I10Ka3aTeJIeM.

OpnHouneH, MHOTOWICH. J[eHCTBHSI ¢ OJHOWICHAMH U MHOTOYJICHAMH (CJIO0KEHUE, BBIYHU-
TaHue, yMHOXeHue). DOopMyJibl COKpAIEHHOIO0 YMHOXEHMS: Pa3HOCTh KBAaJpaTOB, KBajapar
CYMMBI U pa3HOCTH. Pa3nokeHre MHOTOWIEHa Ha MHOXKUTEIIN: BBIHECECHHE OOIIEro MHOXKUTEIIS
3a CKOOKH, epynnuposKa, npumenenue hopmyn cokpaweHHo20 ymuodicenus. Keaopammuoiii mpex-
YjleH, pasiodiceHue KeaopamHo20 mpexuaeHa Ha MHOICUMEeNU.

Jlpo0HO-palHOHAIbHBIE BBIPAKEHUS

Crenenb ¢ nenbM mokaszatenem. [IpeoOpa3oBanue qpoOHO-THHEHHBIX BBIPAKEHUI: CII0-
KEHHUEe, YMHOXKEHUE, JIeleHue. Aneebpauueckas opoobs. JJonycmumbie 3HAYEHUS NEPEMEHHbIX 8
0pobHO-payuonanvubix evipaxcenusix. Cokpawenue aneeopauveckux opodeu. llpusedenue an-
eebpauyeckux opobeu Kk obwemy sHamernamento. [eticmaus ¢ ancedpaudeckumu opoobsamu: cio-
Jicenue, gbluumanue, YMHOd CeHUe, OeleHue, 6036e0eHUe 6 CIEeNneHb.

IIpeobpaszosanue svipasiceHul, co0epHcAUUX 3HAK MOOYJIA.

KBagpatHble KopHH

Apudmernueckuii kBaapaTHbIi KopeHb. [IpeoOpa3zoBaHue BBIpaKEHHH, COAEpIKALIMX
KBaJ[paTHbIC KOPHU: YMHOXXCHHE, JIeJICHIE, BHIHECEHUE MHOKHUTEIS U3-TI0J] 3HaKa KOPHS, Hece-
HUe MHOMCUMes N0 3HAK KOPHSL.

YpaBHeHHs U HEPABEHCTBA
PaBencrBa
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UucnoBoe paBeHCTBO. CBOMCTBA YHUCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOIA.

YpaBHenust

[lonatue ypaBHeHUS M KOpHs ypaBHEHUs. [Ipedcmasnenue 0 pagHOCUTbHOCMU YPAGHE-
Huti. Obacmo onpedenerus ypasHenus (001acmv 00Ny CMUMbBIX 3HAUEHUU NePeMEHHO).

JInHeiiHOe ypaBHEHUE H €ro KOPHHU

Pemienne nuHeHBIX ypaBHeHUU. Jluneunoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHeU TUHeUH020 ypasHeHus. Pewenue TuHelnbix ypasHeHuli ¢ napamempom.

KBaapaTHoe ypaBHeHHe U €r0 KOPHHU

KBagparusie ypaBHenus. Henonnble kBajgpaTHble ypaBHEHUS. [[MCKpUMHMHAHT KBajapat-
HOrOo ypaBHeHHs. Dopmyna KOopHEH KBaapaTHOTO ypaBHeHUs. Teopema Buema. Teopema, 00-
pamnas meopeme Buema. PemeHune KBaJIpaTHBIX YpPaBHEHUMN:MCIOJIb30BaHUE (OPMYIBI IS
HAXO0XJIEHUS KOpPHEH, epaguueckuti memoo peuwieHus:, pasiodceHue HA MHOICumen, noooop
KOpHell ¢ ucnonv3osanuem meopemvi Buema. Konuuecmeo xopHeu K8a0pamuoeo ypasHeHus 6
3asucumocmu om e20 Ouckpumuranma. buxeadpammuvie ypasnenus. Ypasnenus, ceooumvie K
JIUHeNHbIM U KéaopamHuuim. Keaopamuvle ypasHenus c napamempom.

ApoOHo-pannoHa/IbHbIE YPABHEHUS

Pemenue npoctemmx ApoOHO-IMHEHHBIX YpaBHEHUH. Pewenue 0poOHO-payuoOHATbHbIX
VPABHEeHUII.

Memoovl pewienus ypasHenuil: Memoovl paeHOCUTbHBIX NPeoOPaA308aHUL, MEMOO 3aMeHbl
nepemenHou, epapuueckuii memod. Mcnonvzosanue c60ucme YyHKyull npu peueHuu ypasHeHutl.

IIpocmetiwue uppayuonanvhvle ypasrenus 6uoa ,/f(x) =a, \/f(x) = \/g(x) .

VYpasuenus euoa x"=a. Ypasnenus 6 yenvix wucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C IByMs INepeMEHHbIMU. JIMHEWHOE ypaBHEHHE C IBYMsl IIEPEMEHHBIMH.
IIpsimas kak epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS ¢ 08YMs NEPEMEHHbIMU.

[TonsTue cucremsl ypaBHeHUN. PelieHue cucremMel ypaBHEHUN.

MeTtobl pelieHusl CUCTEM JIMHEWHBIX YPaBHEHUH ¢ IBYMs NEPEMEHHBIMU: 2pagduieckull
Memoo, Memoo CAONCEeHUs, METO TTIOJCTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

UYucnossle HepaBeHCTBAa. CBOICTBA YMCIIOBBIX HEpaBEHCTB. lIpoBepka cripaBeaMBOCTH
HEPABEHCTB IIPH 3a1aHHBIX 3HAYCHUSIX IEPEMEHHBIX.

HepagenctBo ¢ nepemennoii. Ctporue u Hectporue HepaBeHCTBa. O01acms onpedenenus
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePeMEHHOLL).

PewreHne nuHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o peuienus. Pewenue keaopamnuix nepagencmas: ucnoib-
308aHuUe cEOUCME U 2paguKra KeaopamuyHou GyHKYuu, Memoo UHMepeanos. 3anuco peuleHus
K8AOpAmMHO20 HepaBeHCmEa.

Pewenue yenvix u 0pobHO-payuoHaIbHBIX HEPABEHCME MEMOOOM UHMEPBATIOB.

CucreMbl HEPABEHCTB

CucreMbl HEpaBEHCTB C OJIHOM IepeMEHHOW. Perlenne cucteM HepaBEeHCTB C OJHOM Iie-
PEMEHHOM: IMHEUHBIX, keadpammubix. V1300pakeHue pelieHusl CUCTeMbl HEPABEHCTB HAa YHCIIO-
BOI psAMOil. 3anKCch pEIIEHNs CUCTEMBI HEPABEHCTB.

DOYyHKIUH

IMousiTne GyHKIUN

JlexapToBbl KOOpAMHATHI Ha IIOCKOCTH. DOpMUpOBaHUE IPEACTABICHUM O METalpel-
METHOM TIOHSTHH «KoOpAHHATHD. CriocoObl 3a1anus QYHKIHN: aHATUTHIECKUH, rpadUIeCcKui,
tabmuunblid. ['paduk ¢yaxmuu. [lpumepsl QyHKIMIA, TOTy4aeMBbIX B MPOLECCE MCCIEAOBAHUS
pa3MYHBIX PEATBHBIX MPOLECCOB M pelleHus 3a1ad. 3HaueHue (yHKuuu B Touke. CBOMCTBa
(byHKUMI: 00J1aCTh ONpeAeTIeHHs, MHOXKECTBO 3HAYCHUN, HYJIH, IPOMEXYTKH 3HAKOTIOCTOSHCTBA,
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YemHOCMb/HeyemHoCmb, IPOMEKYTKH BO3pAcTaHUs W yObIBaHMSA, HauOOJIblIee U HaUMEHbIIEe
3HaueHus. MccnenoBanue GyHKIuM 1o ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢pynxyuu. Kycouno 3a0annvie gynkyuu.

JIuneiinass GpyHKuMsA

CgoiictBa u rpaduk JUHEHHON QyHKIMH. YTIIOBOH KodhdumueHT npsmoii. Pacmonoxe-
HHe rpaduka TUHEWHOW (yHKIIMHM B 3aBUCIMOCTH OT €€ YII0BOro Ko3(hduimenTa u cBoO0IHOTO
uyieHa. Haxooicoenue koaghguyuenmos aunetiHo hyuKkyuu no 3a0aHHbIM YCA0BUIM. NPOXOIHCOe-
Hue npamoul uepes 08e MoUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOLL Yepe3 OaH-
HYI0 MOYKY U NAPALIETbHOU OAHHOU NPAMOLL.

KBagparuunas pyHkumst

CpoiictBa u rpaduk KBagpatuuHoi QyHKIMH (mapadomna). [locmpoenue epagura xeao-
pamuunou ¢gynkyuu no mouxkam. HaxoxneHue HyJneWd KBaapaTWIHOW (pyHKIMHU, MHOdICECMBa
3HAYeHUll, NPOMEICYMKOE 3HAKONOCMOSHCMEA, NPOMEICYMKO8 MOHOMOHHOCHU.

OoOpaTHasi NPONOPUHMOHAIBHOCTH

k
CaoiicTBa QyHKIUH y = k y = —. I'mnepbouna.
X x

I'pagpuku ¢ynxyuii. Ilpeobpaszosanue epaguxa Qynkyuu y = f(x) 0118 NOCMPOEHUs.
epaguxoé Gynkyuii 6uoa y = qf (fx +b)+c -

I'papuru ¢hynxyuii y=a+%, v=~x>y=Ux, y=|x-
X

ITocsienoBaTeIbHOCTH M IPOIPECCHHU

Uucnosas mocnenoBareabHOCTh. [IpuMepsl YMCIIOBBIX ITOCIIEN0BATEIbHOCTEN. beckoneu-
HBIC TIOCJIEIOBATEILHOCTH. AprdMeTHdecKast MPorpeccust U ee CBoMcTBa. [ 'eomeTprueckas mpo-
rpeccust. Qopmyna obwezo uneHa u CyMmsbl 1 NEPEbIX YeHO8 apupmemuyecKkoll u ceomempuye-
ckoti npozpeccuii. CXo0aascs 2eomempuieckas npospeccus.

PemeHue TeKkCTOBBIX 32124

3agaun Ha Bce apupMeTHYECKHE NelCTBUS

Pemenne TekcToBBIX 3a/mau apudmeTrnueckuM crmocooom. Mcnonb3oBanue TabauIl, cxem,
YepTexel, IPYrux CPpeCTB MPEACTABICHUS JAaHHBIX MIPU PEIICHUH 3a1a4H.

3ajaum HA IBHKEHUE, Pa00Ty M MOKYIIKH

AHanu3 BO3MOXHBIX CUTYyaIlHii B3aMMHOTO PACIIOJIOKEHUS OOBEKTOB MPHU UX JIBHIKEHUH,
COOTHOIIICHUSI 00bEMOB BBITIOTHSEMBIX PaOOT IIPH COBMECTHOM padoTe.

3aga4u HA YACTH, 10JIH, POIEHTHI

Pemenue 3ama4y Ha HaXOKJEHUE YaCTH YMCIIAa U YMCTIA 10 ero yacTu. Pemenue 3amay Ha
npoIeHTH! U gou. [IpuMeHeHrne mponopiuil mpy penieHn  3a/1ay.

Jlornyeckue 3axauu

Pemienue noruueckux 3anad. Peuenue no2uyeckux 3a0au ¢ nOMowbio epagos, maodauy.

OcHoBHbBIE MeTO/Ibl pellieHusI TEKCTOBBIX 3a/1a4: apu(pMeTHIeCcKul, anredpandecKui,
nepebop BapuaHTOB. [lepsuunvie npedcmasienus 0 Opyeux Memooax peulenus 3a0ay (ceomem-
puueckue u epaguueckue memoowvl).

CTaTHCTHKA ¥ TeOpUs BEPOSTHOCTE

Crarucruka

TabnmuuHoe u TpaduuecKoe MpeCcTaBIeHUE TaHHBIX, CTOJIOYAThIe M KPYTOBBIE TUarpaM-
MBI, TpadUKH, TPUMEHEHUE AUarpaMM U rpaUKoB JJIs OMUCAHUS 3aBUCUMOCTEN peajbHBIX Be-
JINYUH, U3BJICUCHHUC HH(bOpMaHHH n3 Ta6J'II/III, zmarpaMM 158 I‘pa(bI/IKOB. OHI/ICELTCJ'[I)HI)IG CTaTUCTU-
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YecKHe TOKa3aTeld YHCIOBBIX HAOOpOB: cpenHee apudmerndeckoe, meduara, HauOOIbIIee U
HauMeHbIlIee 3HaYeHUs. Mephl paccenBaHus: pa3Max, oucnepcus u CmaHoapmHoe OmxloOHeHue.

CrnydaitHass U13MEHYUBOCTh. VI3MEHUYMBOCTh NMpU U3MepeHusix. Pewarowue npasuna. 3a-
KOHOMEPHOCU 8 U3MEHYUBLIX ETUUUHAX.

Cayuaiinble coObITHS

CrnydaifHple ONBITBH (PKCIIEPUMEHTHI), dJIEMEHTApPHBIC CIy4ailHble COOBITHUS (MCXOJBI).
BepostHOCTH 3neMeHTapHBIX cOOBITUH. COOBITHS B CIIYYaifHBIX IKCIIEPHUMEHTAX U OJAronpHsT-
CTBYIOIIIME DJIECMEHTApHBIE COOBITHs. BeposTHOCTH ciydalHBIX COOBITHIA. OTBITHI C PAaBHOBO3-
MOJKHBIMH 3JIEMEHTApHBIMH COOBITHSAMU. Kitaccudeckue BEpOSTHOCTHBIE OMBITHI C MCIIOJIB30Ba-
HUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowvto ouazcpamm diinepa. IIlpomusono-
JI0dICHbIE cobbImuUs, 00beduneHue u nepeceverue coovimuil. Ilpasuno crodxcenus 6eposmuocmel.
Cnyuatinviti ev160p. Ilpeocmasnenue sxkcnepumenma 6 sude oepesa. Hezasucumvie cobvimusi.
Ymnoorcenue eepoamnocmeii nezagucumuix coovimuii. IlocniedosamenbHuvle He3asucumbvle UCHbL-
manus. [IpeacraBieHue 0 He3aBUCUMBIX COOBITHSIX B )KH3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnoorcenus, nepecmanogxu, pakmopuan yucna. Covemanus u 4ucio coiema-
Huu. @opmyna uucna covemanuu. Tpeyeonvnuk Ilackans. Onvimvl ¢ 6016WUM YUCTIOM PABHO-
B03MOJNCHBIX INEMEHMAPHBIX coObImull. Boluucnenue eeposmnocmetl 8 onvimax ¢ npumMeHeHuem
Komounamopmwvix gpopmyn. Ucnoimanus bepuyanu. Ycnex u neyoaua. Bepoamnocmu coovimuii 6
cepuu ucnoimanuil bepnynnu.

Cnyuaiinvle eenuuunbl

3Hakomcmeo co cayuatiHblMU eUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CyYali-
HbIX eenuuun. Pacnpedenenue eeposmuocmeni. Mamemamuueckoe oxcuoanue. Ceovicmea ma-
memamuiecko2o oxcuoanus. Ilonsamue o 3axkone Oonvuwiux uucen. Mzmepenue eeposmuocmel.
Ilpumenenue 3aKk0Ha OONLUWUX YUCEN 8 COYUOTIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0Decne-
yeHuu 6e30NacCHOCMU HACENeHUs 8 YPE3BbIYAUHbIX CUNY AYUSX.

Hcropust MaTeMaTUKHU

Bosnuxknosenue mamemamuxu xax nayku, smansi ee paseumus. OcnogHvle pazoenvl Ma-
memamuku. Boloarowuecs mamemamuxu u ux 6xnao 6 pazeumue HayKu.

beckoneunocmo mnoocecmea npocmoix uucen. Yucna u onunsvt ompeskos. Payuonanvnvle
yucna. Ilompebnocme 6 uppayuonanvueix yuciax. Llxona Iughazopa

3apoorcoenue ancedpui 6 neopax apugpmemuxu. An-Xopezmu. Poowcoenue 6ykeennoii cum-
sonuxu. I1. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o naxoxcoeHuu ¢opmyn Koprei
aneebpauveckux ypasHenuti cmenenetl, oonvuux yemoipex. H. Tapmanvs, /. Kapoano, H.X.
Abenv, 2. I'anya.

Tlossnenue memooa KoopoOuHam, noO38ONAIOULE20 NEPEBOOUMb 2eoMempuyecKue 00beKmobl
Ha a3bIK aneeopul. Tlosenenue epagpuros gpyuxyuil. P. [Jexapm, I1. @epma. Ilpumepol paziuynvlx
cucmem KoopouHam.

Hcmoku meopuu eeposmuocmei: cmpaxogoe oeno, azapmmusle uepvl. 1. Pepma,
b.Ilackane, A. bepuynnu, A.H.Koamozopos.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuru: JI. Oinep. H.HU. Jlobauesckuil,
11.J1.Hebviues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuyeckux u HABUSAYKUX
Hayxk, pazsumue poccutickozo ¢roma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenowviu.
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3. TemaTn4yeckoe MJIAHMPOBaHHE ¢ YKA3aHHEM KOJHNYECTBA YaCOB,

OTBOJAMMBIX HA OCBOCHHE KAaXKI0i TeMbI

7 kaacce (99 yacos)

Kox-Bo

Ne Ha3zBanue pasaena, TeMbl

4acoB
Pa3nea 1. ToxknectBeHHble npeoOpa3oBaHus. UucinoBbie 1 0yKBeHHbIE BbI- 1
paxeHmus.
1 | Uctopust maTeMaTuku. YnucaoBbie BbIpaXEHUs 1

2 | AnreOpanveckue BBIPOKCHHS 1

3 | AnreOpanueckue paBeHCTBa. POPMYIIBI 1

4 | Anrebpanueckue paBeHcTBa. DOpMyITBI 1

5 | CoiicTBa apuMETHUECKUX ACUCTBUI 1

6 | CpoticTBa ApupMETHIESCKUX TCHUCTBUI 1

7 | [IpaBuna packpbITHsi CKOOOK 1

8 | [IpaBuna packpbITHsI CKOOOK 1

9 Pemenue 3aau no reme «ToxnecTBeHHbIE Tpeodpa3oBanus. YucnoBbie U 1

OyYKBEHHBIC BBIPAIKCHHS.
10 [ToBTOpenue no pasneny «ToxkaecTBeHHbIE MpeoOpa3oBanus. UucioBsie |
1 OyKBEHHBIE BBIPAKCHUS»

11 | Bxonnas nquarnoctuueckas paboTa 1
Pa3nes 2. YpaBHeHusi. J/IuneiiHoe ypaBHeHUe H ero KOpHHU. Pemenne Tek- 3
CTOBBIX 3a/1a4.

12 | YpaBHEHHE U €r0 KOPHU 1

13 | Pemienue ypaBHeHUH ¢ OJHUM HEU3BECTHBIM, CBOJAIIMXCS K TUHEHUHBIM 1

14 | Pemienue ypaBHEeHUH ¢ OJHUM HEU3BECTHBIM, CBOJAIIMXCS K TUHEUHBIM 1

15 | Pemenue 3aa4 ¢ MOMOIIbIO YPaBHEHUI 1

16 | Pemenue 3a1au ¢ NoMOIIBIO0 ypaBHEHUN 1

17 | Pemmenue 3a1a4 ¢ MOMOIIIBIO YpaBHEHUH 1

13 [ToBTOpenue no pazneny «YpaBHeHUs. JIMHEHHOE ypaBHEHHE U €ro KOp- |

HU. PelieHne TeKCTOBBIX 3a1a4 »
19 Konrtponbnas pabora Nel no teme «YpaBHeHus. JIuneilHoe ypaBHEHHE U |
€ro KOpHU. PeleHne TeKCTOBBIX 3a1au»
Paznea 3. Llesbie BoipakeHusi. OHOYWIEH, MHOTOYJIEH. 17

20 | CreneHb ¢ HaTypaJIbHbIM ITOKa3aTeIeM 1
21 | Crenens ¢ HaTypaJdbHBIM MTOKA3aTEIEM 1
22 | CBoiicTBa CTENEHD C HATypaJbHBIM IIOKA3aTEIEM 1
23 | CoiicTBa ¢ HaTypaJIbHBIM IOKa3aTeIEM 1
24 | OgHouneH. CTaHJapTHBIN BUJ OJTHOYJIEHA 1
25 | YMHOXEHHE OJIHOYJICHOB 1
26 | YMHOX€EHUE OTHOWICHOB 1
27 | MHOro4jieHbl 1
28 | IlpuBeneHue MogOOHBIX YJICHOB 1
29 | CinoxxeHue U BEIYMTaHUE MHOTOYJIEHOB 1
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30

YMHOXKEHHE MHOTOUJICHA Ha OJHOYJICH

1
31 | YMHOXEHHE MHOTOUYJIEHA HA MHOTOWICH 1
32 | YMHOX€EHHE MHOTOYJIEHA HA MHOTOYIEH. 1
33 | JleneHne ogHOYICHA M MHOTOYJICHA HA OQHOYJICH 1
34 | JleneHue ogHOWICHA U MHOTOYJICHA HAa OJTHOYJICH 1
35 | IloBTopenue no pazaeny «llenbie BoipakeHus. OTHOUIIEH, MHOTOUWICH) 1
16 Kontpomnsnas padora Ne2 mo teme «1lenpie BeipaskeHust. OHOWIEH, MHO- |

TOYJICH»
Pa3nen 4. Pa3iokenne MHOI04JI€HOB HA MHOKHUTEIN 17
37 | BoiHeceHHe 0011ero MHOKHUTENS 32 CKOOKH 1
38 | BeiHeceHue 001Iero MHOKHUTENS 32 CKOOKH 1
39 | BeiHecenue o011ero MHOXHUTEINS 32 CKOOKH 1
40 | Crioco6 rpynmupoBKH 1
41 | CnocoO rpynnupoBKU 1
42 | CnocoO rpynnupoBKU 1
43 | ®opMyna pa3HOCTHU KBaJIpaToOB 1
44 | ®opMmya pa3HOCTH KBaJApPaTOB 1
45 | ®opMyna pa3HOCTH KBAIpaTOB 1
46 | Kagpar cymmel. KBagpat pasHoctu 1
47 | KBagpat cymmbl 1
48 | KBaapar pazHoctu 1
49 [IpuMeHEeHHEe HECKOIBKUX CIIOCOOOB PA3JIOKCHHS MHOTOWICHA HA MHO- |
KUTEIN

50 [IpuMeHeHnEe HECKOIBKUX CIOCOOOB PA3I0KEHHS MHOTOWIEHAa HAa MHO- 1
KUTEIN

51 [IpuMmeHEeHHEe HECKOIBKUX CIIOCOOOB PA3IOKEHHS MHOTOWICHA HA MHO- |
AKUTEITU

52 | IloBropenue no pasneny «Pa3nokeHre MHOTOUYJICHOB HA MHOKUTEITNY 1

53 Kontponbnas padora Ne3 o teme «PasnoxkeHrne MHOTOUYICHa HA MHOXH- |
TEJ»

Pa3nea S. /I[poOHO-panMoOHaJIbHBIC BbIPAKEHUS 19

54 | Anrebpandeckas n1po0b. Cokpaienue apobeit 1
55 | Anrebpanueckas apoos. Cokpainenue npooeit 1
56 | Anrebpanueckas apoos. Cokpainenue apooeit 1
57 | llpuBenenne npobeii k 00IIEMy 3HAMEHATETIO 1
58 | IlpuBenenue apobeii k 00IIEMY 3HAMEHATEIO 1
59 | CrnoxxeHue u BIYUTaHUE ajdredpanydeckux apooeit 1
60 | CnoxeHue U BBIYUTaHHE aaredpanyeckux Ipooeit 1
61 | CnoxxeHue U BBIYUTaHHE adredpanyeckux Ipooeit 1
62 | CnoxxeHHe U BBIYUTAHUE aNreOpandecKux Ipooei 1
63 | YMHOXEHUE U JIelIeHHe anredpandeckux apooeit 1
64 | YMHOXEHHE U JIeJIeHHe anre0pandeckux Ipooei 1
65 | YMHOXEHHE U JIeJICHHE anreOpandeckux Ipooei 1
66 | YMHOXEHHE U JIeTICHUE alreOpandecKux apooei 1
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67

CoBMecTHBIE ASUCTBUS HaJ adredpanuecKuMu IpoosMu

1
68 | CoBMecTHBIE JEHCTBUS HAl alredpandecKuMu Apo0sMu 1
69 | CoBMecTHBIE ACUCTBUS HAJ AreOpandecKuMu ApoosMu 1
70 | CoBMecTHbIE IeHCTBHA Haj anreOpandecKuMu Apo0siMu 1
71 | IloBTopenue no Teme «/IpoOHO-paroHaIbHbIE BBIPAKEHHSDY 1
72 | KonTtponbHas padota Ned o Teme «/IpoOHO-panioHaIbHbIE BRIPAKCHUS» 1

Pa3nea 6. llonssTne pynkuun. Jinneitnasa pynkuus. I'padpuxn pynxumii. 11
7 [IpssmoyronbHast cucteMa KOOpAMHAT Ha IIOCKOCTH. McTopus MmatemaTu- |
KU
74 | IIpsmoyronbHas cucTeMa KOOPAMHAT Ha IIIOCKOCTH 1
75 | ®yHKIUA 1
76 | OyHKIUA 1
77 | ®yuknus y = kx u ee rpaduk 1
78 | dynkuus y = kx u ee rpaduk 1
79 | @yukuus y = kx u ee rpaduk. 1
80 | Jluneiinas pyHKUuMS U ee Tpaduk 1
81 | Jluneiinas GpyHKUuUA U ee rpaduk. 1
2 [ToBropenue no pazneny «llonstie ¢pynkuuu. Jlunerinas gynkmus. ['pa- |
buxu GyHKIHID
3 Konrponsnast pabora Ne5 mo teme «llonstue ¢ynkuuu. JluneitHas |
¢byskuus. 'paduku pyHKIni»
Pa3nes 7. CucreMbl ypaBHeHHit 13
%4 ypleHeHl/Iﬂ NepBON CTENEHU C ABYMsI HEU3BECTHbIMU. CHUCTEMBI ypaBHE- |
HUHT
25 ypleHeHI/IH MEPBOM CTENEHU C IABYMSI HEM3BECTHbIMU. CUCTEMBI ypaBHE- |
HUM
86 | Croco06 moacTaHOBKHA 1
87 | Cioco6 moacTaHOBKH 1
88 | Crocob crnoxkeHus 1
89 | Crocob crnoxkeHus 1
90 | I'padmueckwnii ciocod penieHus CUCTEM YpaBHEHUIN 1
91 | Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUIN 1
92 | Pemenue 3a1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUM 1
93 | IloBTOpenue mo pazaeny « CUCTEMbI ypaBHEHUI 1
94 | KontpoawsHas padora Ne6 mo teme «CrucTteMbl ypaBHEHHIN 1
Pa3pes 8. DiieMeHTBI KOMOMHATOPUKH 4
95 | Pa3znuuyHble KOMOMHALIUY U3 TPEX DIIEMEHTOB 1
96 | Tabnuia BapuaHTOB U MPABUIIO POU3BEICHUS 1
97 | lloxcueT BapuaHTOB C MOMOIILIO TpadoB 1
98 | Obo0ma0IIee MOBTOPEHUE Kypca ajaredpsbl 7 Kiiacca 1
99 | I'onoBasi KOHTpPO/IbHAsA padoTa 1

8 kuacce (99 yacos)
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Ne HasBanmue pa3sjaena, TeMbl Kou-Bo
4acoB
Pa3nen 1. HepaBencTrBa. CucTeMbI HEPABEHCTB. 20
1 | ITonmoxuTenbHbIE U OTPULIATENBHBIE YHCIIA. 1
2 | IlonoxuTenpHble U OTPULIATENBHBIE YUCIIA. 1
3 | YucnoBsie HEPABEHCTBA. 1
4 | OcHOBHBIE CBOICTBA YUCIIOBBIX HEPABEHCTB. 1
5 | OCHOBHBIE CBOMCTBA YHUCIIOBBIX HEPABEHCTB. 1
6 | CnoxxeHue U yMHOKEHUE HEPABEHCTB. 1
7 | Ctporue u HECTPOTHE HEPABEHCTBA. 1
8 | BxogHas quarHoctrdeckas pabora 1
9 | HepaBeHcTBa ¢ OIHUM HEU3BECTHBIM. PaBHOCHIIBHOCTH HEPABEHCTB. 1
10 | Pemenne nepaBencTB. KoopaunaTtHas npsimas. M3o0pakeHue ynucesn Tou- 1
KaMH{ Ha KOOPJAUHATHOMN IPSIMOM.
11 | Pemenne HepaBeHCTB. 1
12 | PemnieHne HEpaBEHCTB. 1
13 | CucreMbl HEpaBEHCTB C OJJHOW NepeMEeHHOI. UnCcIoBbIE IPOMEKYTKH.
Onepanuu HaJ MHOXKECTBOM
14 | PeleHre cuCTEM HEPABEHCTB. 1
15 | Pemenue cucteM HEPaBEHCTB. 1
16 | Pemenue cucteM HEPaBEHCTB. 1
17 | Monynb ynucna. YpaBHEHHUS U HEPABEHCTBA, COJIEPKAIINAE MOTYJIb. 1
18 | Moaysnb uncna. YpaBHEHU U HEPABEHCTBA, COACPKAIINE MOAYJIb. 1
19 | IToBTOpenue no pazneny «HepaBencTBa. CuCTEMBI HEPABEHCTBY. 1
20 | KonTponbHas pabota mno pazneny «HepaBenctBa. CucTeMbl HEPAaBEHCTBY. 1
Paznean 2. [Ipu6an:keHHbIE BEIYUCIECHUS 17

21 | IlpubmmwkeHnsple 3HaYeHus BennuuH. [lorpemaocts npubnmxenus. Pazme- 1
PBl 00BEKTOB OKPYKAIOIIETO0 MUpa (OT 3JIEMEHTAPHBIX YacTull 10 Beenen-
HOM), JUTUTEJIBHOCTh IPOLIECCOB B OKPY>KAIOLIEM MUDE.
22 | IlpubOmmxeHHble 3HaueHus BeanuuH. [lorpemnocts npubnuxenus. Beine- 1
JIEHWE MHOXKUTEJISA-CTETIEHH JIECSTH B 3alIUCH YHCTIA.
23 | OueHka norpemnHoCTH. 1
24 | O1eHKa MOTPEUTHOCTH. 1
25 | OKpyrjieHue Yucel. 1
26 | OKpyrjeHue Yncell. 1
27 | OTHOCHTENbHASI TOTPEIIHOCTD. 1
28 | OTHOCHTENbHASI TOTPEIIHOCTD. 1
29 | IIpakTrueckue MpuEMbI IPUOIMKEHHBIX BBIUYUCICHUN. 1
30 | ITpocTeiinue BIYMCICHHUS HA MUKPOKAJIBKYJISITOPE. 1
31 | IIpocTeiinme BIYMCICHHUS HA MUKPOKAJIBKYJISITOPE. 1
32 | [deiicTBus HaJ YUCIIaMU, 3alIMCAaHHBIMU B CTAHJAPTHOM BUJIE. 1
33 | [delicTBUs HAJ1 YUCIIaMU, 3alIMCAHHBIMU B CTAHJAPTHOM BHJIE. 1
34 | BeluncieHne Ha MUKPOKAJIbKYJISITOPE CTENIEHU U Yncia, 00paTHOTO JAaH- 1
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HOMY.

35 | IlocnenoBaTenbHOE BBINOJIHEHNE ONEpaIil HA MUKPOKAIbKYJISTOPE. 1
36 | [ToBTropenwue no pazaeny «IIpudamxkeHHbIEC BEIYUCIECHUS 1
37 | lloBTopenue no pazaeny «IIpubamkeHHbIE BBIYUCICHUS 1
Pa3nea 3. KBaapatnbie kopHu. Pannonanbubie ynciaa. UppannonanbHbie 12
yHcaa.
38 | Apudmerndecknii KBaApaTHBII KOPEHb. 1
39 | HeiictButenbHble yucna. MppanuoHanbHOCTh uMcia. JlecATUYHBIE MpPH- 1
OJIVDKEHUS! MPPALMOHAIBHBIX YHCEIL.
40 | MHOXecTBO JEHCTBUTENBHBIX uncen. [IpeacraBnenue 1elicTBUTENBHBIX 1
qrcea OECKOHEUHBIMU JeCATUYHBIMU Apo0siMu. CpaBHEHHE NEHCTBUTEIb-
HBIX YHCEIL.
41 | KBazgpaTHbIil KOPEHb U3 CTEIEHH. 1
42 | KBagpaTHbIN KOPEHb U3 CTETICHHU. 1
43 | KBagpaTHblil KOPEHb U3 POU3BEACHMUS. 1
44 | KBazgpaTHbIN KOPEHb U3 IPOU3BEICHUS. 1
45 | KBagpatHblif KOpEeHb U3 IPOOH. 1
46 | KBanpaTHbIi KOPEHb U3 JPOOH. 1
47 | TlpumeHeHNEe CBOMCTB apu(PMETHIECKUX KBaIPATHBIX KOPHEH K Mpeodpa- 1
30BaHHUIO YUCJIOBBIX BBIPAKCHUM U BBIYUCIICHUSIM.
48 | IToBTOpenue no pasneny «Ksagparueie kopHu. Pannonansssie uncna. Up- 1
palMOHAIbHBIE YHCIIAY.
49 | KontposbHas pabota mo pazueny «KBagpartHeie kopHU. PanmoHanbHbIC 1
ymcina. MppanonanbHbie 4uciay.
Pasnen 4. KBagpaTHoe ypaBHeHMe U ero KOpHU. J[poOHO-panuoHaJbHbIe 25
ypaBHeHus. PelieHne TEKCTOBBIX 3a1a4.
50 | KBagpaTtHO€ ypaBHEHUE U €r0 KOPHHU. 1
51 | KBagpaTtHoe ypaBHEHHE U €r0 KOPHH. 1
52 | HenonHble KBagpaTHbIE YPABHEHMUS. 1
53 | MeToa BbIAEIEHUS MOJTHOTO KBaIpara. 1
54 | PemieHue KBaJpaTHBIX YpPaBHEHUIA. 1
55 | Pemienue KkBajgpaTHbIX ypaBHEHUM. 1
56 | PemieHue kBaipaTHBIX YPaBHEHUH. 1
57 | Pemienne KBagpaTHBIX YPAaBHEHHI. 1
58 | PemieHne KBaJpaTHbIX ypaBHEHUIA. 1
59 | [IpuBenenHoe kBaapaTtHoe ypaBHeHue. Teopema Buera. Mctopust matema- 1
TUKH
60 | IlpuBenenHoe kBagpaTHOe ypaBHeHue. Teopema Buera. 1
61 | Muorowiensl ¢ onHo# nepemenHol. Kopenb MHOrouneHa. KagpaTtHsiit 1
TpéxwieH. Pa3noxkeHue KBapaTHOro TPEXUIEHa Ha MHOKHUTEIIH.
62 | YpaBHEHMS, CBOJAIINECS K KBAIPATHBIM. 1
63 | [IpuMmepsl penieHust ypaBHEHHUI TpeTbel U YEeTBEPTOM cTeneHeil. Pemenue 1

JIpOOHO-paLlMOHATBHBIX YPaBHEHUH.
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64

ypaBHeHI/IH, CBOAANIUCCA K KBAAPAaTHBIM.

1
65 | PemeHue 3aa4 ¢ IOMOIIbIO KBaJJPATHBIX YPaBHEHUN 1
66 | Pemenue 3aa4 ¢ MOMOINIBIO KBAJIPATHBIX YPAaBHEHUH. 1
67 | PemieHue 3aa4 ¢ TOMOIIBIO KBAJPATHBIX YPaBHEHUH. 1
68 | PemieHne npocTefInX CUCTEM, COAEPKAIINX YPAaBHEHUS BTOPOU CTEIIEHM. 1
69 | PemieHne npocTeMIInX CUCTEM, COAEPKAIINX YPAaBHEHUS BTOPOU CTEIIEHM. 1
70 | PemieHue npocTeMIInX CUCTEM, COAEPKAIIUX YPAaBHEHHUSI BTOPOU CTEIIEHH. 1
71 | Paznuunble criocOObI pelieHus: CUCTEM YPaBHEHUH. 1
72 | PemieHue 3a1a4u ¢ TOMOIIBIO CUCTEM YPaBHEHUM. 1
73 | IloBropenue o pasneny «KBaapaTHoe ypaBHeHHE u ero KOopHH. [[poOHO- 1
palnoHaIbHbIE ypaBHEHUS. PellleHne TEKCTOBBIX 3a1auy.
74 | KonrponbsHas padoTa o pasneny «KBaapatHoe ypaBHEHHE U €T0 KOPHHU. 1
JlpoOHO-panmoHanbHbIe ypaBHEHHs. PerieHne TeKCTOBBIX 3a71a9y.

Paznen S. Kpaaparnunasi GyHKuus 14
75 | Onpenenenue KBaIpaTHIHON QyHKIMH. 1
76 | ®yHKUMA y = X2, 1
77 | ®yHkuusa y = a x> 1
78 | ®yHkuua y = a x> 1
79 | @yHkums y = a x> 1
80 | ®ynkuusa y = a x*+Bx+c. 1
81 | ®ynkuusa y = a x*+Bx+c. 1
82 | dyHKuua y = a x*+Bx+c. 1
83 | [locTpoenue rpaduka KBaApaTHIHON (HyHKIIUH. 1
84 | IlocTpoenue rpaduka KBaApaTUIHON (HYHKIIUH. 1
85 | IlocTpoenue rpaduka KBaapaTHyHOU QyHKINU. 1
86 | ITocTtpoenue rpaduka KBaApaTUIYHON (PYHKLINH. 1
87 | IloBTropenue o pazaeny «Kpagpatuunas QyHKITUS) 1
88 | KonTponbHas pabota nmo pazaeny «KBampaTtuuanas GyHKIHASD 1

Paznen 6. KBaapaTHble HepaBeHCTBA 9
89 | KBagpaTtHOe HEPaBEHCTBO U €0 PEILICHHE. 1
90 | KBagpaTHOE HEpAaBEHCTBO U €0 PELICHUE. 1
91 | PemeHue kBaJpaTHOrO HEPABEHCTBA C TIOMOIIIBIO rpauKa KBaIpaTUYHOU 1

GyHKIHH.
92 | Pemenue KBaapaTHOTO HEPABEHCTBA C TIOMOIIIBIO TpauKa KBAIPATHIHON 1
byHKIUY.
93 | Meroa UHTEpPBAJIOB. 1
94 | IloBTropenue no pazneny «KBagpaTHble HEpaBEHCTBaY. 1
Pasnen 7. [loBTOopeHue Kypca ajaredpsl 8 kiacca 4
95 | lloBropenue no teme «HepaBencTBa. CUCTEMBI HEPABEHCTBY. 1
96 | IloBropenue mo Teme «KBaapatusie kopHH. Paninonansueie yucna. Uppa- 1
LIMOHAJILHBIE YUCIIaY.

97 | lloBTropenue no Teme «KBagpaTtHoe ypaBHEHHUE U €ro KOpHU. J{poOHO- 1
panyoHaIbHbIE ypaBHEHUS. PellleHne TEKCTOBBIX 3a1auy.

98 | [loBTopenue mo teme «KBagparuanas GyHKIUD). 1
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‘ 99 ‘ I'onoBasi koHTpOILHAsA padoTa 1

9 kaacc (99 yacos)

Ne | Ha3zBanue pa3zena, TeMbI Kon-Bo
4acoB
[ToBTOpeHMe Kypca anredpsl 8 Kiiacca. 2
HcTopusi MaTeMaTHKH.
Paznen 1. Crenenb ¢ palimoHaJILHBIM MOKA3aTEIEM 13
1 CreleHs ¢ IeNbIM ITOKa3aTeleM 1
2 CremneHs C 1eNIbIM TTOKa3aTelieM 1
3 CreneHs C 11eJIbIM NTOKa3aTelIeM 1
4 ApudmeTndeckuii KOpeHb HATypaIbHOUM CTETICHH. 1
5 ApudmeTrndeckuii KOpeHb HATYypaIbHOM CTETICHH. 1
6 CaoiicTBa apu(pMEeTHYECKOTO KOPHS 1
7 CaolicTBa apu(PMETHUYECKOTO KOPHS 1
8 Bxonnas nuarnoctuueckas pabota 1
9 Crenens ¢ palldOHAIBHBIM MTOKAa3aTEIIEM. 1
10 | CteneHsb ¢ pallMOHAJIBHBIM NTOKA3aTEJIEM. 1
11 | Bo3BeleHME B CTENIEHb YMCIOBOTO HEPABEHCTBA 1
12 | TloBropenue no pazaeny «CTeneHb ¢ pallMOHaIbHBIM IIOKA3aTeIEM» 1
13 | KonrponbsHas pabota Ne 1 mo pa3neny «CreneHb ¢ palliOHAIBHBIM MOKa- 1
3aTenem»
Paznen 2. Crenennas dyskius. OOpaTHas NponopurOHAIBHOCTb 15
14 | O6nacTp onpeneneHus QyHKIUA 1
15 | ObnacTh onpenencHus PyHKIHH 1
16 | OGnacTh onpeneneHus: GyHKIIUHA 1
17 | Bo3pacranue u yObiBan#ue (pyHKINUU 1
18 | Bo3pacranue u yobiBaHuE HYHKIIHH 1
19 | YeTHOCTh M HEUETHOCTh (DYHKIIUU 1
20 | YeTHOCTh M HEUYETHOCTh (YYHKIIHH 1
21 k 1
OyHKIUA y=—.
X
22 k 1
OyHKIUA y=—.
X
23 k 1
OyHKIUA y=—.
X
24 | HepaBeHCTBa M YpaBHEHHSI, COJIEPKAIIME CTENEHb 1
25 | HepaBeHCTBa U ypaBHEHHUsI, COJIEPKAINE CTETICHb 1
26 | HepaBeHcTBa M ypaBHEHUsI, COJIEPKAIIME CTENEHb 1
27 | lloBropenwue mo pasneny «Crenennas Gyukmnus. OOpaTHas MPOTIOPIHO- 1
HAJIBHOCTBY.
28 | KonTponbras padota Ne2 mo pazueny «Crenennas ynkmus. O0paTHas 1
PONOPIIMOHAIBHOCTBY.
Paznen 3. TlocnenoBaTenbHOCTH U MPOTPECCUU 15
29 | Yucnosas mociaeaoBaTelIbHOCTh 1
30 | Apudmerrueckas IpOrpeccus 1
31 | Apudmernyeckas mporpeccus 1
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32 | Apudmernyeckas mporpeccus 1
33 | Cymma n epBbIX WICHOB apu(METUUECKOM mporpeccuu 1
34 | Cymma n mepBbIX WICHOB apu(pMETHIECKOM MPOrpeccuu 1
35 | Cymma n epBbIX WICHOB apu(METUUECKOM Mporpeccuu 1
36 | I'eomeTpuyeckasi mporpeccust 1
37 | 'eomeTpuueckas mporpeccus 1
38 | I'eomeTpuydeckasi mporpeccust 1
39 | Cymma n epBbIX WIEHOB T€OMETPUUYECKOM MTPOrpeccuu 1
40 | CymMa 7 nepBbIX YJIEHOB T€OMETPUUYECKON TPOrPECCUH 1
41 | CymMa n niepBbIX YICHOB F€OMETPUUECKON IPOrPECCUM 1
42 | IloBTopenue o pazzaeny «llocneqoBaTebHOCTHA U TPOTPECCUNY 1
43 | KonTponbHas padota Ne3 mo pazneny «IlocienoBaTebHOCTH U TPOrpec- 1

CHH

Paznen 4. Cratuctuka u Teopusi BepositHocTel. CirydaitHble COOBITHS. 14
44 | CoObITus 1
45 | CoObITus 1
46 | BeposiTHOCTH COOBITHSI 1
47 | BeposTHOCTh COOBITHSI 1
48 | Pemenue BEpOSTHOCTHBIX 33724 C MTOMOIIBbI0 KOMOMHATOPUKH. 1
49 | Pemienne BepOSITHOCTHBIX 33724 C TIOMOIIbI) KOMOWHATOPUKH. 1
50 | Pemenne BepOsSTHOCTHBIX 33J1a4 C IOMOITBI0 KOMOMHATOPUKH. 1
51 | CnoxeHue U YMHOXEHHE BEPOSITHOCTEH. 1
52 | CioxeHue U YMHOKEHHUE BEPOSITHOCTE. 1
53 | CioxeHue u yMHOXKEHHUE BEPOSITHOCTEH. 1
54 | OTHOCUTENIbHAS YacTOTa M 3aKOH OOJIBIIMX YHCEI 1
55 | OTHOCUTeNbHAs YacTOTa M 3aKOH OOJBIINX YHCET 1
56 | [ToBropenue no pazaeny «CiaydaifHple COOBITHS. 1
57 | IloBropenue no pasaeny «CiaydaiHble COOBITHSD. 1
Paznen 5. Cratuctuka. CnyualiHble BEJTMYHHBI. 12
58 | Tabnuiisl pacpeneneHus 1
59 | Tabnwuisl pacupeaeaeHus 1
60 | [Tonurousl 4acToT 1
61 | 'enepanpHasi COBOKYITHOCTh U BBIOOpKaA 1
62 | lleHTpanbHbIC TCHACHIUU 1
63 | IleHTpanbHbIC TCHACHIIUU 1
64 | lleHTpanbHbIC TCHACHIIUU 1
65 | Mepsl paz0poca. 1
66 | Mepnl pazbpoca 1
67 | Mepsl pazdpoca 1
68 | [ToBropenue no pazaeny «Craructuka. CayyaliHble BEIUYHHBDY. 1
69 | KoarponbHas padota Ned mo pazneny « Craructuka. CiydaifHbpIe BETHYH- 1
HBIY.
Pazngen 6. MuoxxectBa. Jloruka. Jlornueckue 3amaun. 16
70 | MHOXecTBa. 1
71 | MHoXecTBa. 1
72 | BoickazbiBanus. Teopemsl. 1
73 | Beicka3biBanus. Teopemsl. 1
74 | CnenoBaHue U PaBHOCHJIBHOCTb. 1
75 | CnenoBaHu€ U paBHOCUJIBHOCTb. 1
76 | CnenoBaHue U PaBHOCUJIBHOCTb. 1
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77

YpaBHEHHE OKPYKHOCTH.

1
78 | YpaBHEHUE OKPY>KHOCTH. 1
79 | YpaBHEHHE NPSIMOH. 1
80 | YpaBHeHUE IPsIMOIA. 1
81 | MHOX€ECTBO TOYEK Ha KOOPJIMHATHOM TMJIOCKOCTH. 1
82 | MHOX€eCTBO TOUEK HA KOOPAMHATHOM MJIOCKOCTH. 1
83 | MHOX€ECTBO TOYEK Ha KOOPJIMHATHOM MJIOCKOCTH. 1
84 | IloBropenue no pazaeny «MuoxxectBo. Jloruka. Jlornueckue 3amaumy 1
85 | IToBTropenue no pazaeny «MHoxecTBo. Jloruka. Jlornueckue 3amadm» 1
Paznmen 7. IloBropenne Kypca anreopsl 9 kiacca.. 15
86 | IloBTopenue o TeMe KBajaparHoe HEpaBEHCTBO M €T0 PEIIECHHUE. 1
87 | IloBropenue 1o teMe «CTEneHb C pallMOHAIBHBIM MTOKA3aTEIIEM). 1
88 | [ToBropenue no TeMe «CTeneHb ¢ palluOHAIbHBIM IMOKA3aTEIEM. 1
89 | IloBTopenue mo teme «ApupMeTHIECKUA KOPEHb HATYPAJIbLHON CTENEHM. 1
90 | IloBTOpeHue mo TeMe «ApudmMeTHIecKuii KOpeHb HATYPATbHON CTEICHI. 1
91 | IloBropenue mo teme «O0aacTh onpeaeneHus QyHKIUN |
92 _k 1
IToBTOpeHue no teme «PyHKIMS Xy,
93 _k 1
IToBTOpeHue no teme «PyHKIMS Xy,
94 | TloBropenue mo TeMe «ApudmMerndyeckasi IpOTPECCHsI. 1
95 | IloBTOpeHue o Teme «ApudmMeTrnaeckas: IPOrPECCHs. 1
96 | IloBropenue no teme «I'eoMeTpruyeckasi mporpeccus. 1
97 | [loBTOpeHue no teme «PereHne BEpOSITHOCTHBIX 3a/1a4d ¢ MOMOIIBIO KOM- 1
OMHATOPUKM.
98 | OGo0maoNIIee MOBTOPEHNE Kypca ajaredpol 9 kiacca 1
99 | I'ogoBasi KOHTPOJIbHAs padoTa 1
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