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1. Ilnanupyemble pe3yabTAThl OCBOEHHUS] YUeOHOI0 NIpeaMeTa.

1.1. JInuHOCTHBIE U MeTanpeIMeTHbIE Pe3yJbTaThl.

JInuHOCTHBIE pPe3yJIbTAThI.

VY BBEINYCKHHKA 6VI[VT C(bODMI/IDOBaHBIZ

OTBETCTBEHHOE OTHOIICHHE K yYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH K CaMOPa3BUTHIO U
caMo00Opa30BaHUIO Ha OCHOBE MOTHUBAIIUU K OOYYCHHIO M MMO3HAHUIO, C YYETOM yCTOWYH-
BBIX MTO3HABATEIbHBIX HHTEPECOB;

[[EJIOCTHOE MHUPOBO33PEHHE, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS Ma-
TEMaTU4YECKOU HayKU;

KOMMYHHKATHBHas KOMIIETCHTHOCTh B OOIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMHU, B
00pa3oBaTeNbHON ACATCIHHOCTH;

NpEACTaBICHUE O MAaTEMaTHYECKON Hayke Kak cdepe 4elnoBeUYeCKO NesTeIbHOCTH, 00
sTanax e€ pa3BUTHUA, O €€ 3HAYUMOCTH ISl PA3BUTHUS [IUBUIIU3AIUY;

KPUTHYHOCTh MBIIICHHS, YMCHUE PAcCliO3HABATh JOTHUUYECKU HEKOPPEKTHBIC BBhICKA3hIBaA-
HUS, OTIUYATh TUIIOTE3Y OT (haKTa;

KPEaTHBHOCTh MBIIIJICHUS, WHUI[UATHBA, HAXOJYHUBOCTh, AKTUBHOCTh NPU PCIICHUH aJl-
re0pandecKux 3ajay;

YMEHUE KOHTPOJUPOBATH MPOIECC U PEe3yJbTaT YYeOHOW MaTEeMaTUYCCKOU NESTEIIbHO-
CTH;

CIIOCOOHOCTh K AMOIIMOHAIBLHOMY BOCIPHSITHIO MAaTeMaTHYECKUX OOBEKTOB, 3ajad, pe-
LIEHUH, pACCYXKICHUH.

MertanpeaMeTHble pe3yJbTaThl.

VY BBITYCKHHMKA 6VI[VT Cd)ODMHDOBaHBII

YMEHHUE CaMOCTOATENIBHO ONpPEAENATh IeU CBOEro OO0y4eHMs, CTaBUTh U (POPMYJIUPOBATH
Juis ce0sl HOBBIE 3a7jaud B yueOe M MO3HABaTEIbHON NEATEIbHOCTH, Pa3BUBATh MOTUBBI U
HMHTEPECHI CBOEH MT03HABATEIILHON IE€ATEIbHOCTH;
YMEHHE CaMOCTOSITEIbHO IJIAHUPOBATh IMYTH JOCTHXEHUS I1eJel, 0CO3HAaHHO BBIOMPAThH
Haubosee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHNs yueOHbIX U MO3HABATENIbHBIX 3a/1a4;
YMEHHE OCYHIECTBJISATH KOHTPOJb MO pPE3yibTaTy U IO CIoco0y AeHCTBUS Ha YPOBHE
IPOU3BOJIBHOI'O BHUMAHMS U BHOCUTh HEOOXOIUMbIE KOPPEKTHBHI;
yMEHHE aJeKBATHO OLIEHUBATh MPAaBUJILHOCTh UM OIMIMOOYHOCTH BBHIMOJHEHUS Y4eOHOMU
3a1a4M, €€ 0OBbEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTHU €€ pelIeHus;
OCO3HAHHOE BJIAJCHHE JOTMYECKUMHU JACHCTBUSAMU OIpEIeNIeHUs MOHATUH, 00001IeHus,
YCTAHOBJICHUs aHAJIOTUH, KJacCH(PUKAIIMU HA OCHOBE CaMOCTOSATEIBHOI'0 BBIOOpA OCHO-
BAaHHUI U KPUTEPUEB, YCTAHOBJIECHUS POJTOBHUIOBBIX CBA3EH;
YMEHHUE yCTAHABJIUBATh IIPUYUHHO-CIEICTBEHHBIE CBA3H; CTPOUTH JIOTUYECKOE PACCYXK-
JICHUE, YMO3AaKJIIOUEHUE U BBIBOJIBI;
yMEHHUE CO3/1aBaTh, MPUMEHATh U NMPEOoOpPa30OBbIBATh 3HAKOBO - CHUMBOJIMUECKHE Cpe-
CTBa, MOJIENIM U CXEMBI JJIsl pELICHUs] yUeOHbIX U MO3HABATEIbHbBIX 33/1a4;
yMEHUE OpraHU30BBIBATh Y4E€OHOE COTPYIHHMUYECTBO M COBMECTHYIO JEATEIbHOCTb C
YUYUTEIEM U CBEPCTHUKAMU,
ydyeOHasi  KOMIETEHTHOCTb B 00JlacTM  HUCIOJb30BaHUS  HMHGPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

nepBOHavyajJIbHbIE MPEICTAaBICHU 00 UlIeIX U O METOJIaX MaTeMaTUKH Kak 00 yHUBep-
CaJIbHOM $SI3BIKE€ HaYKH M TEXHUKHU, O CPEACTBE MOJAEIUPOBAHUS SIBIIEHUI U MPOLIECCOB;
yMEHHE BUJETh MaTEMAaTUUYECKYI0 3aJlady B KOHTEKCTE MPOOJEMHON CUTyallMH B JIpy-
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TUX JUCLMIUIMHAX, B OKPYXKAIOIIECH KU3HU;

e yMEHHE HaXOIUTh B PA3IMYHBIX UCTOYHUKAX MHPOPMAIHIO, HEOOXOIUMYIO ISl pelie-
HUS MaTeMaTH4YeCKUX IMpoOJieM, U MPEACTaBJIATh €€ B NOHATHOM (opme; NPUHUMATH
pelieHue B yCIOBHSAX HEMOJHOW M M30BITOYHOM, TOUHONW M BEPOSITHOCTHON MH(OpMa-
1MH;

e YMEHHE IOHUMATh U UCIIOJIb30BATh MATEMATUYECKUE CPEACTBA HAIVIAAHOCTH (PUCYHKH,
YEepTEXH, CXEMBI U JIp.) A1 WILIOCTPALlMU, HUHTEpIpeTalui, apryMeHTalluH;

e yYMEHHE BBIJBHUIaTh TMIIOTE3bl IPH PEUICHWU y4eOHBIX 3a7a4 U MOHUMATh HE0OXOIu-
MOCTb UX IIPOBEPKHU;

e yMEHHE NPHUMEHATh MHAYKTHUBHBIE U JEIyKTUBHBIE CIIOCOOBI pPAaCCYXXIEHUU, BUACTH
pas3iau4HbIE CTPATETUH PEUICHHUs 3a/1aY;

e IIOHMMAHHUE CYIIHOCTH aJrOPUTMHUUYECKUX NPEANUCAHUN U YMEHHUE JEUCTBOBATH B CO-
OTBETCTBHHM C NPEIIIOKEHHBIM aITOPUTMOM;

e YMEHHE CaMOCTOATENIBHO CTABHUThH LI€NIU, BEIOMPATH U CO37aBATh allTOPUTMBI JAJIs pellie-
HUs y4eOHBIX MaTeMaTHYECKUX NMpobiiem;

e yYMEHHE IUIAHUPOBATH U OCYLIECTBIIATH IEATEIbHOCTD, HAIIPABJICHHYIO HA PEIICHUE 3a-
Jla4y UCCIIEN0BATEIBCKOr0 XapakTepa.

1.2. lIpenmeTHbIE pe3yJIbTATHI.

VY BbIycKHUKA OyyT CPOPMHUPOBAHBI:

1) nmpencraBiieHUss 0 MaTeMaTUKe Kak O METOJE MO3HAHUS AEHCTBUTEIBHOCTH, TIO3BOJISIO-
IIEM ONMCHIBATh U U3y4aTh peabHbIC IPOLECCHI U SIBICHUS:

- OCO3HaHME POJIM MaTeMaTUKHU B pa3BuTuu Poccun u mupa;

- BO3MOXHOCTb IPUBECTU IPUMEPHI U3 OTEUECTBEHHON M BCEMUPHOI MCTOPUU MaTeMaTu-
YECKUX OTKPBITHHA U UX aBTOPOB;

2) pa3BUTHE YMEHHI paboTaTh ¢ yueOHbIM MATEMAaTUYECKUM TEKCTOM (aHAIU3UPOBATh, U3-
BJI€KaTh HEOOXOAUMYIO MH(OPMAIHIO), TOUHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH C IPUMEHE-
HUEM MaTeMaTU4eCKOW TEPMHHOJIOTMH U CUMBOJIUKH, IPOBOJUTH KiIacCU(UKALIMM, JTOTMUECKUE
000CHOBaHMS, J1I0Ka3aTENILCTBA MATEMATHUYECKUX YTBEPIKICHHIM:

- ONEpUpPOBAHUE MOHATUSAMU: MHOXKECTBO, 3JIEMEHT MHOXECTBA, MOAMHOXECTBO, MIPUHA/I-
JIEKHOCTh, HaX0X/IEHUE NepeceueHus], 00beIMHEHHsI TOIMHOXKECTBA B MPOCTEHIINX CUTYAIUX;

- pellIeHre CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB HA BCe apU(PMeTHUYECKUE AeHCTBUS;

- IpUMEHeHue crnocola MoKcKa PEelIeHus 3a/laud, B KOTOPOM PACCYXKJIEHHUE CTPOUTCS OT
yCIIOBUS K TpeOOBaHUIO WJIM OT TpeOOBaHUS K YCIOBHIO;

- COCTaBJICHHME IUIaHA PEIICHHUS 3aJa4M, BBIIEICHHUE 3TAllOB €€ PEILEHUs, HHTepIpeTalus
BBIUMCIIUTENIbHBIX PE3Y/IbTATOB B 33]]a4€, UCCIIEOBAHHE MTOJIyUEHHOTO PELIeHUs 3a/1a4H;

- HaXO0KJIEHUE MIPOLIEHTA OT YUCIIA, YUCIIA 110 MPOLEHTY OT HEro, HaXOXKACHUSI IIPOLICHTHO-
IO OTHOLIEHMS JBYX UYMCEN, HaXOXKJAECHUS NMPOLIEHTHOTO CHHMKEHUS WM MPOLIEHTHOTO MOBBIIIE-
HUS BEIIUYNHBI,

- pelleHre JOTMYeCKUX 3a1ay;

3) pa3BUTHE MIPEICTABICHUNA O YMCIIE M YUCIOBBIX CUCTEMAX OT HAaTYPaJbHBIX /10 AEHCTBH-
TENbHBIX YHCEN; OBJIAZICHHME HaBbIKAMHM YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAIbHBIX BBIYHCIIE-
HU:

- ONEpUPOBAHUE TOHATHUSIMU: HATYPAIHHOE YHCIIO, IEJI0€ YHUCIIO0, OOBIKHOBEHHAs! JPOOb,
JecITHYHAs Apo0b, CMENIAHHOE YKCII0, PallMOHATIEHOE YUCIIO, HPPAIIMOHAIIBHOE YUCIIO;

- WCTIOJB30BAaHNE CBOMCTBA YMCEN M 3aKOHOB apU(METUUECKUX OMEPAINil ¢ YUCIaMH TPU
BBIMIOJTHEHU U BBIUHMCIIEHHI;

- UCIIOJb30BaHUE TPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 nipy BBIITOTHEHUH BBIYMCICHUNA U
pELIEHNH 3a/1ay;

- BBINIOJIHEHUE OKPYTJICHUS YUCEl B COOTBETCTBUH C MPABUIIAMU;
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- CPaBHEHHE YHCEIT;

- OLICHUBAHUE 3HAYEHUs KBAJAPATHOI'O KOPHS U3 IOJIOKUTEIBHOTO LEIOr0 YUCIIa;

4) oBnazieHWE CHUMBOJIBHBIM SI3BIKOM aireOpbl, MpUeMaMH BBIMOIHEHHS TOXIECTBEHHBIX
npeoOpa30BaHU BBIPAXKEHUHN, PEILICHUs] YPABHEHUN, CUCTEM ypaBHEHUH, HEPABEHCTB U CUCTEM
HEPABEHCTB; YMEHUSI MOJIECIUPOBATh PeajbHbIE CUTYallUd Ha A3bIKE anreOpbl, UCCIIEAOBAThH IO-
CTPOCHHBIE MOJETH C HCIOJb30BAHMEM armaparta aireOpbl, HHTEPIPETHPOBATH IOIYUYECHHBIN
pe3ynbTar:

- BBINIOJIHEHHE HECTIOXKHBIX MPe0oOpa30BaHMA IS BEIUMCICHUS 3HAYCHUN YUCIIOBBIX BhIpa-
JKEHUU, COAEPKAIIUX CTENEHHU C HATypaJIbHbIM IIOKA3aTesIeM, CTEIIEHHU C LIEJIBIM OTPULIATEIbHBIM
[IOKa3aTelIeM;

- BBIMIOJIHEHUE HECIIOXKHBIX MPE0OPa30BaHMi LIEJbIX, IPOOHO PAllMOHANBHBIX BHIPAKEHUHN 1
BBIPKEHUI ¢ KBAJAPATHBIMH KOPHSMH; PAaCKPHIBAaTh CKOOKH, PUBOJUTH MMOIOOHBIE CllaraeMbie,
UCIOJIb30BaTh ()OPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS,

- PELICHUE JIMHEWHBIX U KBAJPaTHBIX YPABHEHUN U HEPABEHCTB, YDABHEHUN U HEPABEHCTB,
CBOJSIIUXCS K JIMHEWHBIM WJIM KBaJpaTHBIM, CUCTEM YPaBHEHUU M HEPABEHCTB, M300pakeHUeE
pELIEHNI HEPABEHCTB U UX CUCTEM Ha YHMCIIOBOU MPSIMOM;

5) oBmnageHue cuCTeMON (YHKIIMOHANBHBIX MOHSTHUN, Pa3BUTHUE YMEHHUS HCIIOJIb30BATh
(GyHKIIMOHAIbHO-TpaUUECKUe MPEACTABICHUS JUIsl PEIICHUs Pa3JInYHbIX MaTEeMaTHUYECKHUX 3a-
Jla4, JIJ1s1 OTIMCAHUs U aHAJIM3a PEAJIbHbIX 3aBUCUMOCTEN:

- ONPEIEIICHUE MTOJI0KEHUS TOYKH I10 €€ KOOPANHATaM, KOOPAMHATBI TOYKH 10 €€ I0JIOXKE-
HUIO Ha IJIOCKOCTH;

- HaXO’KJIeHue 1o rpaduky 3HaueHUu (QyHKIMHU, 00IaCTH ONPEEIICHUs, MHOKECTBA 3HAUe-
HUH, Hyleld (QYyHKIUHU, TPOMEKXYTKOB 3HAKOIIOCTOSIHCTBA, MMPOMEKYTKOB BO3pacTaHUs U YObIBa-
HUS1, HAaNOOJIBIIETO ¥ HANMEHBIIIETO 3HAYCHUS ()YHKIIHH;

- IOCTpoeHHe rpaduka TMHEHHON U KBaApaTUYHON (HYHKIUH;

- OIepHpOBaHKE Ha 0a30BOM YPOBHE MOHSTHUSMU: IOCIIEAOBATEILHOCTD, apr(pMeTHIecKas
MIPOrpeccHsi, FeOMETPUUECKasi IPOTrPECCHS;

- UCIOJIb30BAaHMUE CBOWCTB JIMHEHHOM M KBaJApaTUYHOM (YHKUUM M MX TpadUKOB MPH pe-
HICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEIMETOB;

6) oBiageHne MpoCTEHIMMHI crioco0amMy MPECTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaH-
HBIX; (JOPMUPOBAHUE MPEACTABICHUIN O CTATUCTHUECKUX 3aKOHOMEPHOCTSAX B PEAlbHOM MHUPE U
0 pa3IMUHBIX CIOcOo0ax MX M3YUYEHHUs, O IPOCTEHIINX BEPOSITHOCTHBIX MOJENSAX; pa3BUTUE yMe-
HUH U3BIEKaTh WH(OpPMAIIKIO, MPEAICTABICHHYIO B TaONHIIaX, HA AMAarpaMMax, rpagukax, omnu-
ChIBaTh U aHAIM3UPOBATh MACCHBBI YHCIOBBIX JAHHBIX C MOMOIIBIO MOAXOMSIINX CTAaTHCTHYE-
CKMX XapaKTEpUCTHUK, UCIOJIb30BATh IIOHUMAaHUE BEPOSITHOCTHBIX CBOMCTB OKPYXKAIOIIUX SBJIE-
HUU IIPU IPHUHITUY PELICHUN:

- (hopmupoBaHUE MPEACTABIECHUS O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIY-
YalHOI'0 COOBITHS,

- pellieHre IPOCTeHINX KOMOMHATOPHBIX 3a7a4;

- OIpE/IEIEHNE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHK YHCIOBBIX HA0OPOB;

- OLICHUBAHUE U BBIYUCIIEHHE BEPOSTHOCTH COOBITUS B MPOCTEHIINX CIIydasx;

- HaJM4yue MPEeACTaBIEHUS O POJIM MPAKTUYECKU JIOCTOBEPHBIX U MaJIOBEPOSITHBIX COObI-
TUH, O POJIH 3aKOHA OOJNBIINX YHCET B MACCOBBIX SIBICHHSIX;

- YMEHHE CpPaBHHMBAThb OCHOBHBIE CTAaTUCTUYECKHE XapAKTEPHUCTHKHU, MOJyYCHHBIE B IPO-
Lecce pPeLIeHUs IPUKIIAIHOM 3a/1a4i, U3YUYEHHUs] PEeaIbHOTO SIBIICHUS,

7) pa3BUTHE YMEHUHN MPUMEHATh U3YUECHHBIE MMOHATHS, PE3YIbTaThl, METOIbI Ul PEIICHUS
3a7la4 MPAKTUYECKOTO XapakTepa M 3aJad U3 CMEXKHBIX AUCUUIUIMH C HCIIOJb30BAHHEM IIPHU
HEO0OXOUMOCTH CIPABOYHBIX MATEPHAIOB, KOMIIbIOTEPA, MOJIb30BATHCS OLEHKON M MPUKUIKOM
IIPY MPAKTUYECKUX pacyueTax:

- pacIio3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3BIBAHUI;

- OLICHUBAHUE PE3YJIBTATOB BBIUMCIICHUI IIPU PELIEHUH IPAKTUYECKUX 3a/1a4;

- BBIIIOJIHEHUE CPABHEHUS YHUCEII B PEATIbHBIX CUTYALUX;
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- UCIOJb30BAHUE YMCIIOBBIX BBIPAKEHUI IIPH PEIICHUU MPAKTUYECKUX 3a1ad W 33134 U3
JPYruX y4eOHBIX IPEIMETOB;

- peleHre NPaKTUYECKUX 3a/1a4 ¢ IPUMEHEHUEM ITPOCTEUIINX CBOUCTB (GUryp;

- BBITNIOJIHEHUE TPOCTEHIINX MOCTPOCHUN M M3MEPEHHI Ha MECTHOCTH, HEOOXOIUMBIX B pe-
aJIbHOM JKU3HM.

7 kaacc.
PannonanbHble yncia

BoInyCKHMK HayduTes:

* BBIIIOJIHATH BBIUMCIIEHUS C PAllMOHAJIBHBIMU YHMCIIAMH, COUYETasi YCTHBIE U MHCbMEHHbIE
MPUEMBI BBIYUCIIEHUH, IPUMEHEHUE KaIbKYISATOPA;

* HCII0JIb30BATh MOHATUS U YMEHHUSI, CBSI3aHHBIE C NIPONOPLUOHAIBHOCTHIO BEJIUYNH, IIPO-
LEHTaMH, B XO/I€ PELICHUSI MaTEMAaTUYECKHX 33/a4 U 33/1a4 U3 CMEXHBIX IIPEIMETOB, BBIITOIHATh
HECJIOKHbIE IPAKTUYECKUE PACUETHI.

Buinycknux nonyuum 6o3mooicnocmy:

* HAYUUMbCA UCNONb308AMb NPUEMDL, PAYUOHATUSUPYIOUWUE BbIYUCIEHUs, NpUoOpecmu
NPUBLIUKY KOHMPOJIUPOBAMb BbIYUCTIEHUs, 8b10UPASl NOOX0OAWUL 01 CUMYayul cnocoo.
AnrebpanuecKue BRIPAKCHHS

BhInyCKHHMK Hay4uTcs:

* OIIEpPUPOBATh MOHATUSAMHU «TOXKJIECTBO», «TOXKIECTBEHHOE IMPEoOpa3oBaHUE», pellaTh
3aJa4u, coJieprkalire OyKBeHHbIe JaHHbIe; paboTaTh ¢ hopMylaMu;

* BBIIIOJIHATH ITPE0Opa30BaHusl BHIPAKEHUH, COAEpKAIINX CTENIEHU ¢ HATYpaJbHbIM I10Ka-
3areseM;

* BBIIIOJIHATH TOKJECTBEHHbIE IIPEOOpPA30BaHUsl PAllMOHAIbHBIX BBIPAKEHUN HA OCHOBE
MpaBJI ACUCTBUI HAJ MHOTOWJIEHAMH U alNreOpandecKuMu ApoOsMH;

* BBIIIOJIHATH PA3JI0KEHUE MHOTOYJICHOB HA MHOKUTEIH.

Buinycknux nonyuum 603mocnocms HAy4umuvcsi:

* 8LINOJHAMb MHO20ULA208blE NPEOOPA308AHUS AN2eOPAUYECKUX BbIPANCEHUL, NPUMEHSIS
WUPOKULl HAbop cnocobos U NPUEMO8;

* NPUMEHAMb MOACOECMEEHHbIE NPeobPA308aHUsL O/ peuleHUs 3a0ay U3 PAsIUYHbIX pa3-
denos Kypca.

YpaBHeHUA

BhInyCKHHMK Hay4uTcs:

* pelaTh JMHEHHbIE YPAaBHEHMS, PALIMOHAIIBHBIE YPABHEHUS C OAHOW MEPEMEHHOW, CH-
CTEMBI ABYX YpaBHEHUH C JBYyMsl IEPEMEHHBIMU;

* IOHUMAaTh YpaBHEHHE KaK BaKHEHIIYI0 MaTeMaTUUYECKYIO0 MOJEIb JUIsl ONMCAHUS U U3Y-
YeHUsl pa3HOOOpa3HBIX peasIbHbIX CUTYalMi, pelaTh TEKCTOBBIE 3a/1aul ajJre0pandyeckuM MeTo-
10M;

* IPUMEHATh Ipaduyeckue MpeACTaBICHUs JAJs UCCIEIOBAaHUS YpaBHEHUH, ucclenoBa-
HUS ¥ PELICHUs] CUCTEM YpaBHEHUM ¢ JBYyMsI IEPEMEHHBIMHU.

Buinycknux nonyuum 603moducHocmby:

* 061a0emb CHeYUATbHLIMU NPUEMAMU DEUEHUs YPAGHEHUN U CUCeM YPABHEeHUlU, Yee-
PEHHO NPUMEHAMb annapam ypasHenull Ol peuleHus pasHooopasHvlx 3a0ay U3 Mamemamuxi,
CMEJICHBIX NPeOMemos, NPAKMUKU,

* npuMeHamb 2paguyeckue npeocmasienus Ol UCCIe008aHUs YPAGHEHUU, CUCmeM
ypasHeHutl, cooepicaujux byKeeHHvle KO3 PuyueHmol.
OcHoBHBIE TOHATHS. YnCIIOBbIE QYHKIIUU

BhInycKHUK HAy4YHTCS:

* IOHUMATh U UCIOJH30BaTh (PYHKIMOHATIBHBIC MOHATHUS U SI3bIK (TEPMHHBI, CHMBOJIMYE-
ckre 0003HaYeHHUS );

* CTPOUTH IpaduK JTUHEHHON (QYHKIIMH; MCCIe0BaTh CBOMCTBA JTMHEWHBIX (QYHKIMNA Ha
OCHOBE U3y4€HUs MOBEICHUS UX TPaPUKOB;




* IOHUMAaTh (PYHKLHIO KaK BaKHEHIIYI0O MaTeMaTHYECKYI0 MOJENb Ui OMHCAHUS MPO-
I[ECCOB W SIBJICHUM OKPY)KAIOIIEro MHUPA, IPUMEHATHh (PYHKIIMOHAIBHBIN S3BIK JIJISI OMHCAHUS U
MCCJIEIOBAHMSI 3aBUCUMOCTEN MEXTy PU3NYECKUMH BEIMYMHAMH.

Buvinycknuk noayuum 603mMoxcHoCmb HAYYUMbCA:

* NPOBOOUMb UCCNIE008AHUS, CBA3AHHbIE C U3YYeHUeM CBOUCME JUHEUHOU (QYHKYuu, 8
MOM HUCle ¢ UCNONb308AHUEM KOMNbIOMeEPA, HA OCHO8e 2PAPUKO8 U3VYEHHOU QYHKYUU Cmpo-
ums bosee cnodichvie epagpuru (KycouHo-3a0aHHble, C «BLIKOJOMBIMUY MOYKAMU U M. N.);

* UCNONIL308aMb YHKYUOHAIbHBIE NPEOCMABIEHUs U CEOUCMEA (DYHKYUU Olsl PeueHus]
Mamemamuyeckux 3a0ay U3z paziudHsix pazoenos Kypca.

KomOuHaropuka

BhInyCcKHUK Hay4uTCs peliath KOMOMHATOPHBIE 3a/1a4l Ha HAaXOXKJIEHUE YKciia 00bEeKTOB
YT KOMOWHAITHH.

Bulnycknux nonyuum 603MOoMCHOCHb HAYYUMbBCA HEKOMOPLIM CREeYUAIbHbIM NPUEMAam
pewieHuss KOMOUHAMOPHBIX 3A0ay.

8 kaacc.
JleiicTBUTENbHBIC YUCIIA.

BBINYCKHUK HAYIUTCS:

* HCII0JIb30BAaTh HAYalIbHBIE MTPEICTABICHHS O MHOXKECTBE ICHCTBUTEIBHBIX UYHCET,;

* OIICPUPOBATH MOHATHEM KBAIPATHOTO KOPHS, IPUMEHSTh €T0 B BBIYUCIICHUSX.

Buinycknux nonyuum 603modicHocmby:

* pazeumev npeocmasieHue 0 YUcie U YUCI08bIX CUCEMAX OM HAMYPALbHLIX 00 Oeli-
CMBUMENbHBIX YUCe]l;, O POIU GbIUUCTIEHUL 8 NPAKMUKe,

* pazeumo u yenyoums 3HAHUs 0 0eCAMUYHOU 3aNUCU OeUCBUMENbHBIX Yucel (nepuoou-
yeckue u Henepuooudeckue opoou).

H3mepeHus, MpuOINKCHHSI, OIICHKU

BhInyCcKHUK HAYIUTCS:

* HCIIOJIB30BATh B XOJ€ PCHICHHS 3a/Jad JJICMCHTApPHBIC TPEICTABIICHUS, CBS3aHHBIC C
npUOIKEHHBIMY 3HAUEHUSIMU BETHYUH.

Buinycknux nonyuum 603mosxcnocmes:

* NOHAMb, UMO YUCT08ble OAHHble, KOMOpble UCHOIb3VIOMCA OJI XApaKmMepucmuxku 00b-
EKMO8 OKPYHCAIOUe20 Mupa, AeIAI0Mcs NPeuUMyujeCmeeHno NPUOTUNCEHHBIMUY, YMO NO 3anuUcu
NPUOTUINCEHHBIX 3HAUEHUL, COOEPHCAUUXC 8 UHDOPMAYUOHHBIX UCTNOUHUKAX, MOIHCHO CYOUMb O
NO2PeUtHOCmUY NPUOTIUNCEHUSL,

* NOHAMb, YMO NOSPEUHOCHb Pe3yIbmama GblYUCTeHULL 00NIHCHA ObIMb COUIMEpPUMA C
NO2PEUtHOCMbIO UCXOOHBIX OAHHbIX.

AnreOpanyecKue BhIPaKECHH

BBINYCKHUK HAYYIHTCS:

* OIIEPUPOBATH MOHATUSAMHU «TOXKJIECTBO», «TOXKIECTBEHHOE MPEeoOpa3OBaHUE»; pelIaTh
3a/1a4u, cojepkane OyKBeHHBIE TaHHBIC, paboTaTh ¢ (hopMyJIaMu;

* BBITIOJIHATH IPE0OPA30BaHUs BBIPAKECHHH, COIEPIKALTNX KBAAPAaTHBIE KOPHH.

Buinycknux nonyuum 803mosrcHocmsb Hayyumscsi:

* BbINOJIHAMb MHO20ULA208ble NPeoOPA308AHUSL PAYUOHANLHLIX BGbIPANCEHUN, NPUMEHSS
WUpoKUll HAbop cnocobos8 U NPUEMO8;

* NPUMEHAMb MOHCOeCmEeHHble NPeodPA3068aANUsL 0N peuleHUs 3a0ad U3 pasiuyHbIX pas-
0enos Kypca (Hanpumep, 0l HAXOHCOEHUsL HAUOOIbULe20/HAUMEHbULE20 3HAUEHUS BLIPAICEHUSL).
YpaBHeHUs

BBINYCKHWUK HAYIHUTCS:

* pelaTh OCHOBHBIE BUJbI KBAIPATHBIX YPABHEHUM, PAllMOHAIBHBIX YpaBHEHUH ¢ OJIHOM
MIEPEMEHHOM, TPOCTENIIINE CUCTEMBI, COJEPKAIIUE YPAaBHEHUE BTOPOU CTEIICHH;




* MIOHUMAaTh YpaBHEHUE KaK BKHEHIIYIO MATEMaTHYECKYIO MOJIETh JIJIsl ONTUCAHUS U U3Y-
YeHHsI Pa3HOOOPA3HBIX PEaTbHBIX CUTYAIUH, peliaTh TEKCTOBBIC 3a7auu anreOpandeckKuM MeTo-
10M;

* IPUMEHSATH TpaQUUeCcKue MPEACTABICHUS IS MCCIEAOBAHUS YPaBHEHUMU, MCCIEA0Ba-
HUS M PEIICHUS CUCTEM YPaBHEHUH C IBYMs TIEPEMEHHBIMH.

Buinycknuk nonyuum 603moxcnocmes:

* 081A0eMb CNEeYUaIbHbIMU NPUEMAMU PeUleHUs K8AOPAMHbLIX VPAGHEHUU U CUCmem
VPagHeHUll, cO0epIHCauwjux ypasHeHue 6mopou cmenetu;

VBEPEHHO NPUMEHAMb annapam ypasHeHul 0Jisi peueHust pazHo0OPA3HbIX 3a0ay U3 Ma-
MEeMAMUKU, CMENCHBIX NPEOMEeMOs, NPAKMUKIU,

* npumensms  epagpuueckue npeocmagieHus Ol UCCAeO08AHUSL VPABHEHUL, CUCHeM
VpasHenutl, cooepicaujux OykeeHHvle Kodgh@duyuenmol.

OcHoBHBIC TOHATHS. YnCIIOBbIE YHKIIUU

BruIyCKHHUK HAy4UTCS:

* IOHUMAaTh U HMCIOJIB30BaTh (DYHKIMOHAIBHBIC MTOHATHUS U SI3bIK (TCPMHHBI, CHMBOJIHYEC-
ckue 0003HAYECHHUS);

* CTPOUTh TpapuK KBAJAPATUYHON (DYHKIMH, HCCIEAOBaTh CBOWCTBA KBaJPaTHUYHBIX
(GyHKIMI Ha OCHOBE U3YYEHHUS [TOBEACHUS UX IPa(UKOB;

* MOHUMaTh (DYHKIMIO KaK BaXXHEUIIYI0 MAaTEMaTHUYECKYH MOJEINb JIJIsl OMHCAaHUs IMPO-
[IECCOB W SIBJICHUM OKPY>KAIOIIEro MHUPA, IPUMEHSATHh (PYHKIIMOHAIBHBIN S3BIK JIJISI OTIMCAHUS W
UCCIICIOBAHMSI 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BEJTMUNHAMH.

Buinycknuk noayuum 603moxcHocmeb HAyYUmMbcs:

* IPOBOOUMb UCCIEO0BAHUS, CEAZAHHBIE C U3VHUEHUEM CEOUCME K8AOPAMUYHOU (YHKYUU,
8 MOM Yuclie C UCNONb308AHUEM KOMNbIOMEPA, HA OCHO8e 2PpApUKO8 U3yUeHHbIX YHKYUL CImpo-
ums 6071ee clodicHble epaPUKU (KyCOUHO-3a0anHble, C «BLIKOJIOMBIMUY MOYKAMU U M. N.);

* UCNONIL308AMb YHKYUOHAIbHBIE NPEOCMABLeHUs U CEOUCMEA DYHKYUL Olisl peuleHusl
MAMeMamuyecKux 3a0ay U3 pasiuidHbix paz0enos Kypcd.

HepagencrBa

BBIyCKHUK HAYYUTCSL:

* IOHUMATh W MPUMEHITh TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C OTHOIIICHUEM He-
paBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

* pelaTh JMHEHHbIE HEPABEHCTBA C OJJHOM NIEPEMEHHOM U UX CUCTEMBI; pelIaTh KBaapar-
HBIE HEPABEHCTBA C OMOPO Ha rpaduvecKue MpeaCcTaBICHUS;

* IPUMEHSATH aIapaT HePaBSHCTB JUIS PEIICHUS 3a/1a4 U3 PA3IMIHBIX Pa3JIeiioB Kypca.

Buinycknux nonyuum 603modicnocme Hayuumocs:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCIEA HEPABEHCNE, YBEPEHHO NPUMEHAMb anna-
pam Hepasencme OJisi peuleHUsi pa3HOOOPA3HBIX MAMEMAMUYECKUX 3a0ay U 3a0ay U3 CMENCHbIX
npeomemos, NPaKmuKu,

* npuMeHsaImb cpaguyeckue npedcmagieHus 0Jisi UCCIe008AHUS HEPABEHCE, CUCTEM He-
paseHcmes, cooepicaumux Oykeennvle Kodghguyuenmeol.

9 kaacc.
AnreOpanuecKue BhIPAKCHHUS

BhINYCKHUK HAYYHTCS:

* OTICPUPOBATH MOHITUSMH «TOXKICCTBO», «TOXJICCTBEHHOE MpPeoOpa3oBaHUE; peliaTh
3aj1a4u, cojeprKaine OyKBEeHHbBIE JaHHbBIC, paboTaTh ¢ hopMyIamu;

* BBITIOJIHATH MPE0Opa30BaHUsl BBIPAKCHUH, COJACPIKAIIUX CTEIEHU C PalMOHATbHBIMU
MOKa3aTesIsIMH.

Buinycknuk nonyuum 603moxcHocmes Hayuumucs:

* BBINOJIHAMb MHO2OUA208blE NPeoOPA30EAHUS PAYUOHATILHBIX BbIPANCEHUL, NPUMEHSIS.
wWuUpoKuii Habop cnocobos u Npuémos;




* NPUMEHAMb MOAHCOECBEHHbIE NPeobPa308anUsl OJis peuleHus 3a0a4 U3 pasiuyHbIX pas-
0en06 Kypca (Hanpumep, 0Jis HAX0HCOeHUsI HAUDOIbULE20/HAUMEHbULE20 3HAYCHUSL BbIDANCEHUS).
OcHoBHbIe NOHATHS. YNCIOBBIE QYHKIIMH

BruIyCKHHUK HAy4UTCS:

* IOHUMATh U UCMOJIb30BaTh (PYHKIHMOHAIBHbIE MOHITHS U SI3bIK (TEPMHHBI, CHMBOJIMYE-
ckue 0003HAYECHHUS);

* CTPOUTH I'pauK CTETeHHOMN (YHKIINH; UCCIEA0BATh CBONCTBA CTENCHHBIX (DYHKIIMIA Ha
OCHOBE M3Y4EHUS MOBEACHUS UX TPaHKOB;

* IOHUMAaTh (PYHKLHIO KaK BaKHEHIIYI0O MaTEeMaTHYECKYI0 MOJENb JUIS OMHCAHUS IMPO-
[IECCOB W SIBJICHUM OKPYXKAIOIIEro MHUPA, IPUMEHSATh (PYHKIIMOHAIBHBIN S3BIK JJISI OTMCAHUS W
HCCJIEIOBAHMSI 3aBUCUMOCTEN MEXy PU3NYECKUMU BEIMYMHAMH.

Buinycknuk noayuum 603mMoxcHoCmb HAYYUMbCA:

* NPOBOOUMb UCCIE008AHUS, CEA3AHHbIE C U3VUEHUEeM CBOLCME CMENneHHOU (QYHKYuuU, 8
MOM Hucie ¢ UCNONb308AHUEM KOMNbIOMEPAd, HA OCHO8E PpAPUKO8 U3VUEHHBIX QYHKYUL cmpo-
ums bosee cuodichvie epagpuxu (KycouHo-3a0aHHble, C «BLIKOJOMBIMUY MOYKAMU U M. N.);

* UCNONIL308aMb YHKYUOHAIbHbIE NPeOCmAasienus U C8OUCmea QYHKYull O peuleHus
Mamemamuyeckux 3a0ay U3z paziuidHsix pazoenos Kypca.

UmcaoBble OCIEI0BATENBHOCTH

BhInycKHUK HAYIUTCS:

* IOHUMAaTh M HWCIOJB30BATh SI3BIK MOCJIEIOBATEIBHOCTEH (TEPMHUHBI, CHMBOJIHYECKHUE
0003HaYCHHS ),

* IPUMEHSATH (OPMYIIBI, CBS3aHHBIE C apU(METHUECKON U TEOMETPHUECKON TTporpeccueii,
U anmnapar, copMHpOBaHHBIN MIPH U3YUEHUHU IPYTHX Pa3fesioB Kypca, K PEelISHUIO 33/1a4, B TOM
YrcIie ¢ KOHTEKCTOM U3 PEaTbHOM KU3HHU.

Buinycknux nonyuum 603moxicHOCb HAYYUMbCA:

* pewiams KOMOUHUPOBAHHbIE 3A0ayU ¢ NpUMeHeHuem Gopmyn N-2o YieHa u CyMMbl nep-
8b1X N WieH08 apupmemuieckol U 2eoMempuiecKoll npoepeccuul, NPUMeHss npu SMoM annapam
VPasHeHull U HepageHcme,

* NOHUMAMb aApUGMemu4eckKyio U 2eoMempudeckyro npocpeccuio Kax (QyHKyuu Hamy-
DPANIbHO20 ap2yMeHma, C8A3bl8amsb ApUPGMemudecKylo npocpeccuro ¢ AUHEHbIM POCHOM, 2€0-
Mempu4eckyio — ¢ IKCNOHEHYUANbHbIM POCHOM.

OnucarenpHas CTaTUCTUKA

BhINyCKHUK HAay4HuTCs MCHOIB30BaTh MPOCTEHIINE CIOCOOBI MPEACTaBICHUS U aHalu3a
CTAaTHCTUYECKUX JIAHHBIX.

Buinycknux nonyuum 603modicHocms npuobpecmu nepeoHa4aibHbulll ONbIM OpeaHU3ayul
cboopa OamHbIX NpU NPOBEOeHUU ONpoca O0OWeCMB8EeHHO20 MHEHUs, OCYWEeCMEIAmb UX aHaIu3,
npeocmasisims pe3yibmamsl ONpoca 8 guoe madauysvl, OUASPAMMbI.

CiiydaifHbie COOBITHS U BEPOSITHOCTh

BhINYyCKHUK HAYYHTCS HAXOJUTh OTHOCHTEIBHYIO YacTOTYy WM BEPOSTHOCTH CIYYailHOTO
COOBITHS.

Buinycknux nonyyum 603modicHocms npuobpecmu onvim nposedenuss CIy4atiHblX dKcne-
DUMEHMO8, 8 MOM YUCTE C NOMOUBIO KOMNbIOMEPHO20 MOOEIUPOSAHUS, UHMEPNpemayul ux pe-
3YIbMamos.

B noBce1HEBHOM KU3HU U DU U3YYEHUU APYIUX MPEAMETOB
BhINyCKHHMK HayduTC:

* pacrio3HaBaHME BEPHBIX U HEBEPHBIX BbICKA3bIBaHUI;

*OLICHMBAHUE PE3YJbTATOB BHIYMCIICHHUN U PEIIEHUH MPAKTUYECKUX 3a/a4;

*BBIIIOJIHEHNE CPAaBHEHHUS YHCEIl B PEAJIbHBIX CUTYaIUX;

*MICII0JIb30BAaHUE YHCIIOBBIX BBIPAKEHUN NP PEUICHUU NPAKTUYECKHUX 3a1ad M 3a7a4 W3
JPYruX y4eOHbIX IPEIMETOB;

*pelIeHNe MPaKTHUYEeCKHUX 3a/ad ¢ IPUMEHEHUEM IPOCTEUIINX CBOUCTB QUryp.
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2. Conep:xkaHue y4eOHOI0 mpeaMera.

DJieMeHThI TEOPUU MHOKECTB 1 MATEMATHYECKOI JIOTUKH

MHo:kecTBa H OTHOIIEHUSI MeKTY HUMH

MHOXECTBO, Xapakmepucmuieckoe C0UCmMe0 MHOJICeCmad, dJIEMEHT MHOXKECTBA, n1)-
cmoe, Koneunoe, Oeckoneurnoe muodicecmeo. IlogMHOXkecTBO. OTHOIICHHE NPHHAICKHOCTH,
BKIIIOUCHUS, PABEHCTBA. DJIEMEHTHI MHOXECTBA, CIIOCOOBI 3aJaHMsI MHOXKECTB, pACHO3HABAHUE
HOOMHOICECMS U NEMEHMO8 NOOMHONCECE C UCNONb308AHUEM KPYeos Diiepa.

Onepanuu HaJ1 MHO’KECTBAMH

[lepeceueHne u 0O0BEAMHEHHE MHOXKECTB. Pasnocms MHOJCECmS, OONOJIHEHUE MHONCe-
cmea. Unmepnpemayusi onepayuii Ha0 MHOICECMBAMU C NOMOWbIO Kpy2os Diliepa.

Bbicka3bIBaHUA

HcTuHHOCTD | JIOXKHOCTh BBICKa3biBaHUs. ClodicHble U npocmule gvickazvieanus. Onepa-
Yuu HAO BbICKA3LIBAHUSIMU C UCNOIb308AHUCM JIOSUHECKUX C8530K: U, WU, He. YCl08Hble 8bICKA-
3b618aHUSL (UMNIUKAYULL).

Yuciaa

PanuoHaabHbBIE YHCIA

MHoecTBO pauMoHaNbHbIX uncen. CpaBHEHHE pallMOHAIBHBIX uncen. JlefcTBus ¢ pa-
IMOHAIBHBIMK YHCIaMu. [lpedcmasienue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

HppanuonajbHble Yucjaa

[lonsiTue uppanmoHanbHOrO uKcia. Pacro3HaBaHue uppauuoHaIbHBIX yucen. [Ipumepst

J0Ka3aTeNnbCcTB B anredpe. MppaluoHnaibHOCTh YKca \/E . [Ipumenenne B reometpun. Cpaghe-
HUe UppayuoHanbHulx yucel. MHoocecmeo OelicmeumenbHbIX Yuce.

ToxnecTBeHHbIE IPE0OPa30BAHMA

YucsioBble U OYKBeHHbIE BbIPAKEHHA

Beipaxkenue ¢ nepeMeHHoOW. 3HaueHue BbIpaxkeHUs. [logcTaHOBKa BBIpaXKEHUH BMECTO
NIEPEMEHHBIX.

Leibie BbIpaKeHus

CreneHp ¢ HaTypaJIbHBIM IOKa3aTeleM M ee cBoiicTBa. [IpeoOpa3oBaHus BBIpaKeHUH,
COJIepKallX CTETIEHU C HATYPaJIbHBIM ITOKa3aTeNIeM.

OnHouneH, MHOTOWICH. JIeHCTBHSI ¢ OJJHOWICHAMH U MHOTOYICHAMH (CIOKEHUE, BBIYH-
TaHue, yMHOXeHue). DopMynbl COKpalleHHOTO YMHOXEHHS: pPa3HOCTb KBaJpaToB, KBaJpar
CYMMBI U pa3HOCTH. Pa3nokeHre MHOTOWIeHa HA MHOXKUTEINN: BBIHECEHHUE OOIIET0 MHOMKHTEIS
3a CKOOKH, epynnuposKa, npumerenue hopmyn COKpaweHHo2o ymuoxcenus. Keaopammuwiii mpex-
YjleH, pasnodiceHue KeaopamHo20 mpexuieHa Ha MHONCUMENU.

Jlpo0HO-panHOHAIbHBIE BbIPAKEHUS

Crenenb ¢ nenbIM mokaszaresneM. [IpeoOpazoBaHue ApoOHO-THHEHHBIX BBIPAKEHUH: CIIO-
KEHHEe, YMHOXKEHUE, JIeleHue. Aneebpauueckas opoobs. JJonycmumbie 3HAUEHUS NEPEMEHHbIX 8
0pobHO-payuonanvrvlx evipaxcenusix. Cokpawenue anceopauyeckux opooeu. llpusedenue an-
eebpauyeckux opobeil Kk oouemy 3HameHamento. eticmeus ¢ aneceopauieckumu OpoosIMU: Clo-
JIceHue, 8blUUManue, YMHOJNICEHUe, OelleHue, 6036e0eHUE 8 CINENEHb.

IIpeobpasosarue evipasicenuti, CoOOEPIHCAUUX 3HAK MOOYIIAL.

KBaaparHbie kopHn

Apudmernueckuil KBaJpaTHbI KopeHb. [IpeoOpa3zoBaHMe BBIpaKEHHH, COAEpIKALINX
KBaJ[paTHbIC KOPHU: YMHOXCHHUE, JCIICHHE, BRIHECEHUE MHOXHTENS U3-TI0]] 3HaKa KOPHS, 8Hece-
HUe MHOJICUMENS NOO 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA
PaBencrBa



UYucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[lonsiTre ypaBHEHUS U KOpHSI ypaBHEHUS. [IpedcmasneHue 0 pasHOCUTbLHOCU YpAGHe-
Huti. Obnacme onpeodeneHus ypasHerus (061acms 0ONYCMUMbIX 3HAYEHU NePeMeHHO).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHelHbIX ypaBHEHUWH. Jluneuinoe ypasnenue c napamempom. Konuuecmeo
KOpHell TUHetH020 ypasHeHus. Pewenue nuneinblx ypagnenul ¢ napamempom.

KBajpaTHoe ypaBHeHMe U €10 KOPHU

KBanparusie ypaBHenus. Henonnble kBajpaTHbIe ypaBHEHUA. JJMCKpUMUHAHT KBaJpat-
HOro ypaBHeHusi. Popmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buema. Teopema, o06-
pamuas meopeme Buema. Pernienue KBaJpaTHBIX YpaBHEHUN:HCIIOJIb30BaHUE (DOpPMYNbl Ui
HAXOXXJCHUS KOPHEW, epaguuecKkuil mMemoo peuwleHus, paziodceHue Ha MHOMCUmenu, noooop
KOpHell ¢ Ucnonvzoganuem meopemvl Buema. Konuuecmeo xopHeli K6a0pamHoz2o YpasHeHus 8
3asucumocmu om e2o0 OuckpumuHauma. bukeadpammuvie ypagnenus. Ypaeuenus, cooumbvie K
JUHeUHbIM U KéaopamHuimM. KeaopamHule ypasuenus ¢ napamempom.

JApoOHo-paunoHaIbHbIE YPABHEHUS

Pemenne mpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUH. PeuieHue OpoOHO-payuoHAIbHbIX
VPaHeHUII.

Memoowi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPa308aHull, Memoo 3aMeHbl
nepemeHnnol, epaguyeckuii memoo. Hcnonvzosanue ceotcme hyHKyull npu peulenuu YpasHeHuil.

IIpocmetiwue uppayuonansivie ypasnenus euoa 4/ f (X) =a, \/f (X) = \/g (X) .

Ypasnenus suoa X" =a. Ypaeuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHue Cc AByMsl NepeMeHHbIMU. JIuHeliHOe ypaBHEHHE C JIByMsI NEPEMEHHBIMM.
Ipsmas kak epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMsl NEPEMEHHbIMU.

[lonsiTue cucreMsl ypaBHeHH. Pelienne cucremMbl ypaBHEHUH.

MeTtopl peleHusl CUCTEM JIMHEHHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU: 2paguieckull
Memoo, Memoo CA0HCEeHUs, METO IIOJCTAHOBKH.

Cucmembl TUHEUNbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEPaBEHCTB. [IpoBepka cripaBeIIMBOCTH
HEPABEHCTB IIPH 331aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHCcTBa. OoOnacms onpedenenus
Hepagencmaa (061acmes 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemienue nuHEeHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewenus. Pewenue keaodpamHuvlx Hepagencma: UcCnoib-
308aHuUe CBOUCME U 2pahuKa KeAOPAMmu4HoU QYHKYUU, Memoo UHMEPBANO8. 3anuct peuleHusl
K8AOPAMHO20 HEPABEeHCMEA.

Pewenue yenvix u 0pobHO-payuonanvhblx Hepagencme Memooom UHMePEaAlos.

Cucrembl HEpaBeHCTB

CucreMbl HEpaBEHCTB € OJIHOM MepeMeHHOM. PelieHue cucreM HEpaBeHCTB C OJIHOM Iie-
PEMEHHOMN: TUHEWHBIX, kgaodpammubix. V300paXkeHre pereHust CUCTEMbl HEPAaBEHCTB Ha YHUCIIO-
BOM IPSAMOiL. 3aIliCh PEIIEHUs] CUCTEMbI HEPABEHCTB.

DOYyHKIUT

IHousitHe pyHKuHHU

JlexapToBBl KOOpAMHATHI Ha IUIOCKOCTH. DOpMUpOBaHME NPEICTABICHUA O METalpen-
METHOM MOHATUU «KOOpAUHATBD. Croco0b! 3a1aHus QYHKIMN: aHATUTUYECKUH, rpadudecKuid,
tabnnuHblid. ['paduk ¢ynkuuu. [Ipumepsl QyHKIMHA, MoydyaeMbIX B IPOLECCE HCCIETO0BAHUS
Pa3IMYHBIX pealbHBIX MPOIIECCOB M pElIeHMs 3agady. 3HaueHue (QyHKiuM B Touke. CBoiicTBa
GbyHKIMI: 001acTh onpeaeneHusl, MHOKECTBO 3HaYCHHH, HYJIU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
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YyemHocmb/HeyemHocms, TIPOMEKYTKH BO3pacTaHus M yObIBaHMs, HauOoOJbllee U HauMEHbIIee
3HaueHus. MccnenoBanue GyHKIUY 10 ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynuxyuu. Kycouno 3aoannvie pynxyuu.

JluneiiHasi pyHKIHUS

CpoiicTBa 1 rpaduk JuHeHON QyHKIMH. YTinoBol Ko3dduuument npsamoii. Pacronosxe-
HUe rpaduka JUHEHHOW (PYHKIIMU B 3aBUCUMOCTH OT €€ YIJIOBOT0 KO3 (HUIIMEHTa U CBOOOTHOTO
unieHa. Haxoocoenue koa@duyuenmos aunetinou GyHKyuu no 3a0aHHbIM YCI08USM: NPOXOACOe-
HUe NpAMoll yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONCOEHUe NPAMOI Yepe3 OaH-
HYI0 MOYKY U NAPALLENbHOU OAHHOU NPSAMOLL.

KBagparuunas pyHkumst

CgoiicTBa U rpaduk KBagpaTudHoi GyHKIMU (mapadona). [locmpoenue epaguxa xeao-
pamuynou @ynkyuu no mouxkam. HaxoxxneHue Hysed KBaapaTHUYHON (YHKUHHU, MHOdMCECMBa
3HAUeHUl, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMEIHCYMKO8 MOHOMOHHOCMU.

OOpaTHasi NPONOPUHOHATBHOCTD

k
CaoiicTBa QyHKIMU y = K y== ['unepbomna.
X

I'pagpuxu ynxuyuii. Ilpeodpaszosanue epaguka ¢ynxyuu y = f(X) 0rna nocmpoenus
epaguxoe pynkyuii 6uda y = af (kx+b)+c -

I'paghuru pynxyuil y=a+Lb1 y =%, y=3¥x, y=|x-
X+

IMocaenoBaTeIbHOCTH U POrPecCH

YucnoBas mocneaoBareabHOCTh. [IpuMepbl YHCIOBBIX MocleaoBareabHocTell. beckoneu-
HBIC ITOCJICIOBATEILHOCTH. AprdMeTHIecKas Iporpeccus U ee CBoicTBa. [ 'eomeTprudeckas mpo-
rpeccusi. @opmyna odbue2o uiena u cymmuvl N NEepeuvixX UieHos apughmemuyeckol u ceomempuie-
ckotl npoepeccuti. Cx00auascs eeomempuiecKas npocpeccus.

Peunrenue TeKCTOBBIX 337124

3agauu Ha Bce apuMeTHIECKHE NeHCTBUS

Pemrenne TeKCTOBBIX 3a/ad apuMeTnIeckuM criocooom. Mcmonp3oBanue Tabimil, cxem,
YEePTEIKEH, APYTUX CPEJCTB MPEICTABICHHS JAHHBIX TIPU PEIICHUH 3aJIa4H.

3agaum Ha ABM:KeHHe, Pa0OTy M MOKYNKH

AHanm3 BO3MOXHBIX CUTYaIlUil B3aMMHOTO PACIIOJIOXKECHHS OOBEKTOB MPH UX JIBHKCHHUH,
COOTHOILIEHUS! 00BEMOB BHINIOJIHAEMBIX pabOT IIPU COBMECTHOU padoTe.

3agaum HA YACTH, T0JIH, MPOIEHThI

Pemrenune 3amad Ha HaXOXKACHWE YacTH YMCIIA M YMCIIA 110 €r0 YacTh. Pemenne 3am1a4 Ha
NPOIICHTHI U J10JIK. [I[pMeHeHre TPOTOPIIHIA TTPU PEIIICHUH 3a/1a4.

Jlornueckue 3agaumn

Pemrenue norudeckux 3anau. Peuterue no2uyeckux 3a0ay ¢ NOMowbio 2pagos, madauy.

OcHOBHBbIE MeTO/IbI pellleHUus] TEKCTOBBIX 3a/1a4: apu(PMETHICCKUH, anreOpanvecKui,
nepe0op BapHaHTOB. [lepsuyHvle npedcmasgienus 0 Opyaux Memooax peulenus 3a0ay (2eomem-
pudeckue u epaguueckue memoowvl).

CraTucTUKa M Teopus BEPOSATHOCTEH

Crarucruka

Tabnuunoe u rpadudeckoe MpecTaBieHne JaHHBIX, CTOJI0YAThIE M KPYTOBBIE TUarpam-
MBI, TpadUKH, TPUMEHEHUE IUarpaMM U rpaduKoB JUIsl OMUCAHMS 3aBUCHMOCTEHN peallbHbIX Be-
JTUYWH, U3BJICUeHUE MHGOPMAINU U3 TaOuHIl, AuarpamMm u rpadukoB. OnucaTtenbHble CTaTUCTH-
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YECKHE IMOKa3aTeIu YHMCIOBBIX HAOOpOB: cpemHee apudMeTHYecKoe, Meouana, HaubobIee 1
HaMMEHbIIIee 3HaUeHusl. Mepbl pacceuBaHUs: pa3Max, OUCHepCUsl U CIMAHOApmMHoe OMKIOHEHUe.

CiyyaliHasi U3MEHUYMBOCTb. MI3MEHUYMBOCTh MpPU U3MEpEHUsX. Pewarowue npasuna. 3a-
KOHOMEPHOCU 8 USMEHYUBLIX GETUYUHAX.

Cuayuaiinbie cOObITHS

CnyuaitHbple OMBITHI (IKCHEPUMEHTHI), JJIEMEHTAPHBIE CIydalHbIE COOBITHS (HCXOIIBI).
BepostHocTu 31nemMeHTapHbIX coObITHI. COOBITUS B CITy4yallHBIX 3KCIIEpUMEHTAaX M OJaromnpusiT-
CTBYIOIIHME 3JIEMEHTapHbIe COOBITH. BeposTHOocTH ciydaiHbIX cOObITUH. ONBITEI C PABHOBO3-
MO>KHBIMH 3JIEMEHTApHBIMU COOBITHAME. Kilaccuueckue BEpOSITHOCTHBIE OMBITHI C HCIOJIb30Ba-
HUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuti ¢ nomoupio ouazpamm Jinepa. [Ipomusono-
JIOJHCHBLE cobbIMUS, 00beduHeHue U nepecedenue coovimui. Ilpasuno crnoscenus eeposmuocmeti.
Cnyuaunwsiii evioop. Ilpeocmasnenue sxcnepumenma 6 sude oepesa. Hezasucumvie coovimus.
Ymnooicenue seposmnocmeni nezagucumoix cobvimuii. [locnedosamenvhule He3agucumbvle UCTbI-
manus. IlpeacTaBienne 0 He3aBUCUMBIX COOBITHSIX B )KU3HHU.

Inemenmol KOMOUHAMOPUKU

IIpasuno ymuoorcenus, nepecmanosku, gpakmopuan yucia. Covemanus u 4ucio covema-
Huti. Popmyna yucna covemanuii. Tpeyeonvnux Ilackans. Onvimsl ¢ 60I6UWUM YUCTOM PABHO-
B03MOJNCHBIX INEMEHMAPHBIX COObIMUl. Bvluucnenue eepossmnocmell 8 ONbIMAx ¢ NPUMeHeHUuem
Komburnamopuwix popmyn. Ucnvimanusn bepuynnu. Ycenex u Heyoaua. Bepoamuocmu cobvimuii 6
cepuu ucnormanuti bepnynnu.

Cnyuaiinsle éenuqunbl

3Hakomcmeo co cayuauHbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CV4ati-
Hulx eenuduH. Pacnpedenenue eeposimuocmetl. Mamemamuueckoe ooxcuoanue. Ceolicmea ma-
memamuuecko2o oxcuoanus. Ilonsmue o 3axkone Oonvuwiux uucen. Mzmepenue eeposmuocmeil.
Ilpumenenue 3axkona OONLUIUX YUCET 8 COYUONOUU, CIPAXOBAHUU, 8 30PABOOXPAHEHUU, 0Decne-
yeHuu Oe30NaACHOCMU HACEeNeHUsl 8 YPe3BbIUALIHbIX CUMYAYUSX.

Hcropusi MaTeMaTHKH

Bosnuxnogenue mamemamuxu kax Hayku, smanvl ee pazeumus. OCHO8Hble pazdenvl Ma-
memamuku. Beloarowuecs mamemamuku u ux 6x1ao 6 pazeumue HayKu.

beckoneunocmv munosicecmsa npocmuix uucen. Yucna u onunst ompesxos. Payuonanvhvie
yucna. Ilompebnocmo 6 uppayuonanvueix yuciax. Llxkona Iugazopa

3apoorcoenue anzedpui 6 neopax apugpmemuxu. An-Xopezmu. Pooxcoenue 6ykeennou cum-
sonuku. Il. @epma, @. Buem, P. Jlexapm. Hcmopus éonpoca o HaxodxcoeHuu opmyn KopHel
aneebpauveckux ypasHenuti cmenenel, oonvuux yemoipex. H. Tapmanvs, /. Kapoano, H.X.
Abenv, D. I'anya.

Tosenenue memooa KoopOUHam, NO3B0ONAULE20 NEPEBOOUNb ceoMempuyecKue 00beKmbl
Ha A3k aneeopwl. Tlosaenenue epaguxos ynkyuui. P. [Jexapm, I1. @epma. Ilpumepol paznuunvlx
cucmem KOOpOUHam.

Hcmoku meopuu eeposmuocmeiu: cmpaxogoe oeno, azapmuvle uepwl. 1. Depma,
b.Ilackanw, A. bepuynnu, A.H.Koamozopos.

Ponv poccutickux yuenvix 6 passumuu mamemamuxu: JI. Dinep. H.U. Jlobauesckuii,
11.J1.Hebwiwes, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u Ha8UeAyKux
Hayk, pazsumue poccutickozo ¢proma, A.H. Kpwinos. Kocmuyeckas npoepamma u M.B. Kenowviuu.
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3. TemaTu4yeckoe MJIAHUPOBAHUE, B TOM YHCJE ¢ y4eTOM padoyeid MporpaMMbl BOCIH-
TaHHUf, ¢ YKa3aHUEM KOJHYeCTBA YaCOB, 0TBOJAUMBIX HA 0CBOEHHE KAXKI0W TeMBbl.

7 kaacc (102 yaca)

Koa-Bo

Ne Ha3Banue pa3aena, TeMbl

4acoB
Pa3nen 1. ToxknecrBenHble npeodpa3oBanus. UnciaoBbie 1 OyKBeHHbIE BbI- 11
pakeHusl.
1 | Ucrtopus marematuku. UncioBblie BEIPAXKEHUS 1
2 | AnreOpandecKkue BIPKCHHS 1
3 | AnreOpandeckue paBeHCTBa. DOPMYIIBI 1
4 | AnreOpanueckue paBeHcTBa. QOpMyIIb 1
5 | CoiicTBa apupMeTHYECKUX ACUCTBUI 1
6 | CoiicTBa ApupMeTHUECKUX ACUCTBUIA 1
7 | IlpaBuna pacKpbITHSI CKOOOK 1
8 | IIpaBmna pacKpbITHSI CKOOOK 1
9 Pemenue 3anay no teme «ToxaecTBeHHble peoOpa3zoBaHusi. YuciioBele u 1
OYKBEHHBIC BBIPAKCHHS.
10 [ToBropenue mno pazaeny «ToxnecTBeHHBIE MpeoOpa3zoBaHus. YnCIOBbIC 1
1 OyKBEHHBIE BBIPAYKCHHSI»

11 | BxonHas aAuarHoctuyeckas pabora 1
Pa3nen 2. YpaBHenus. JInneiiHoe ypaBHeHHe U ero KopHH. Pemienne Tek- 3
CTOBBIX 3a/1a4.

12 | YpaBHEHUE U €r0 KOPHH 1

13 | Pemenue ypaBHEHUH C OJHIUM HEU3BECTHBIM, CBOISIIMXCS K TMHCHHBIM 1

14 | Pemenue ypaBHEHUH C OTHUM HEU3BECTHBIM, CBOASIIUXCS K JIMHEHHBIM 1

15 | Pemenue 3aa4 ¢ MOMOIIIBIO ypaBHEHU I 1

16 | Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUN 1

17 | Pemenue 3a7a4 ¢ MOMOIIBIO YPaBHEHHUI 1

18 [ToBTrOpenue no pasnaeny «YpaBHeHUs. JINHEMHOE ypaBHEHUE U €T0 KOP- 1

HU. PelieHne TeKCTOBBIX 3aa4 »

19 KontponbHas padora Nel mo teme «YpaBHeHus. JIuHeiiHoe ypaBHEeHUE U 1

€ro KOpHH. PerieHre TeKCTOBBIX 3a7au»

Pa3nen 3. Llesnble BoipakeHusi. OqHOYWIeH, MHOTOYJIEH. 17
20 | Cremenb ¢ HaTypaJbHBIM TTOKa3aTEIEeM 1
21 | CreneHb c HaTypaJbHBIM TTOKa3aTEIeM 1
22 | CpoiicTBa CTENEHb C HATYpPAIbHBIM [TOKa3aTeIeM 1
23 | CpoiicTBa c HaTYpaJbHBIM ITOKa3aTEIEM 1
24 | OgaouwneHn. CTaHIapTHBIA BHJT OJTHOYICHA 1
25 | YMHOXEHHE OTHOYWICHOB 1
26 | YMHOXEHHE OJTHOYICHOB 1
27 | MHOrouIeHBI 1
28 | IlpuBeneHue nog00HBIX YICHOB 1
29 | CnoxxeHue ¥ BEBIYUTAHNE MHOTOYICHOB 1
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30 | YMHOXXeHHE MHOTOUYJICHA Ha OJHOWICH 1
31 | YMHOXXEHHE MHOTOUYICHA HA MHOTOWICH 1
32 | YMHOXXEHHE MHOTOUYJICHa HA MHOTOYJICH. 1
33 | JleneHue ogHOWICHA 1 MHOTOWICHA HAa OJTHOYICH 1
34 | JleneHue ogHOWICHA 1 MHOTOWICHA HAa OJTHOYJICH 1
35 | [ToBTopenwue mo pazueny «llensie BeipakeHusi. O THOWICH, MHOTOWICH) 1
36 KonTponbnas padora Ne2 mo teme «llenbie BeipakeHusi. OqHOYICH, MHO- 1
TOYWICH»
Pasznea 4. Pa3iioskenne MHOI04/JI€HOB HA MHOKUTEIH 17
37 | BriHeceHune 00IIEro MHOKHATEIIS 38 CKOOKHA 1
38 | BriHeceHue 00IIEero MHOXKUTEINS 32 CKOOKH 1
39 | BriHeceHue 00IIEro MHOXKUTEINS 32 CKOOKH 1
40 | Cnoco® rpynnupoBKU 1
41 | Cnoco6 rpynmnupoBKU 1
42 | Cnoco6 rpynmnupoBKU 1
43 | ®opMyiia pa3HOCTH KBaJIPaTOB 1
44 | ®opMmyia pa3HOCTH KBAJApPaTOB 1
45 | ®opMmyia pa3HOCTH KBAApPaTOB 1
46 | KBagpat cymmel. KBaapat pasnoctu 1
47 | KBaapaTt cyMMbI 1
48 | KBagpar pa3Hoctu 1
49 [IpuMeHeHne HECKOIBKUX CIOCOOOB PasiOKEHHS MHOTOWIEHAa HA MHO- 1
KUTEIN

50 [TpuMeHeHHe HECKOJIBKUX CIOCOOOB pPa3iIOKCHHsS MHOTOWICHA Ha MHO- 1
KHUTEITH

51 [IpumeHeHne HECKOIBKUX CIIOCOOOB PA3JIOKEHHS MHOTOYIEHAa Ha MHO- 1
KUTEIN

52 | IToBTopenwue mo pazueny «Pa3inoxeHrne MHOTOWICHOB HA MHOKHUTEITN 1

53 KonTponbHas padora Ne3 mo teme «Pa3noxeHrne MHOTOYICHAa HA MHOKH- 1
TEJH»

Pa3nes S. /IpoOHO-pannoHa/IbHbIC BbIPAKEHUS 19
54 | Anre6panueckas 1po0s. CokpaleHue 1pooei 1
55 | Anrebpanueckas 1poos. CokpareHue apooeit 1
56 | Anrebpandeckas 1po0b. Cokparienue apodeit 1
57 | IIpuBenenue apobeii k 001IEMy 3HAMEHATEIIO 1
58 | IlpuBenenue npobeit Kk 00IeMy 3HaMEHATENIo 1
59 | CnoxxeHue U BEIYUTAHUE alNreOpandeckux JIpoodei 1
60 | CnoxeHue v BEIYUTAHUE alTeOpanveckux Ipodei 1
61 | CnoxeHue v BEIYUTAHUE alTeOpandeckux Ipoodei 1
62 | CnoxxeHue U BbIYUTaHUE alNreOpandeckux Ipoodei 1
63 | YMHOXEeHHeE U JIeJIeHne anredpandeckux apooei 1
64 | YMHOXXEHHeE U JIeJIeHHe alnredpandeckux apooei 1
65 | YMHOXeHHeE U JIeJICHHe anreOpanveckux Ipooei 1
66 | YMHOXEHUE U JIeIICHHE alreOpanvdeckKux apooeit 1
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67 | CoBMmecTHbIE IeiiCTBUA Ha/l allreOpandecKuMU APOOSIMHU 1
68 | CoBmecTHbIE eiicTBUA Ha/l alreOpandecKuMU APoOSIMHU 1
69 | CoBmecTHbIE IeiiCTBUA Ha/l AlreOpandecKuMU APOOSIMHU 1
70 | CoBMecCTHBIE ICUCTBUS HAJ AJITEOpandeCKUMU APOOSIMU 1
71 | IloBTOpeHnue mo Teme «J[poOHO-palMoOHaTIbHBIC BRIPAXKEHUS 1
72 | KourponbHas padota Ned o Teme «/IpoOHO-paniioHaIbHbIE BBIPAKCHUS) 1
Pa3nes 6. [lonsiTue pynkuun. Jiuneitnasa pynkuus. I'padpuxn pynkuuii. 11
73 [IpsiMoyronbHas cucTeMa KOOpJIMHAT HA IUIOCKOCTH. McTopus mareMaTh- 1
KU
74 | IlpsMoyroJibHas CUCTEMa KOOPAWHAT Ha MIIOCKOCTH 1
75 | @yHKIUA 1
76 | OyHKIMSA 1
77 | Oyakuus y = kx u ee rpaduk 1
78 | Oyukuus y = kx u ee rpaduk 1
79 | Oysknus y = kx u ee rpaduk. 1
80 | Jluneitnas pyHkuus u ee rpaguk 1
81 | Jluneitnas ¢pyHkuus u ee rpaduxk. 1
82 [ToBropenue no pazneny «llonstie ¢pynkunu. Jlunerinas gynxmus. I'pa- 1
bukn QyHKIHN
83 KontponbHast pabora Ne5 mno teme «llonstue Qynkuuu. Jluneiinas 1
¢bynkuus. 'padpuku pyHKumii»
Pa3pnen 7. Cucremsbl ypaBHeHUi 13
84 yp?,BHeHI/Iﬂ NEPBOIl CTENEHN C IBYMs HEeU3BECTHBHIMH. CHCTEMBI ypaBHe- 1
HUI
85 yp?,BHeHI/Iﬂ NEPBOIl CTENEeHN C IBYMs HEeU3BeCTHBHIMH. CHCTEMBI ypaBHe- 1
HUM
86 | Cnoco0 moJaCcTaHOBKU 1
87 | Cnocob moacTaHOBKH 1
88 | Croco0 crnoxeHus 1
89 | Croco0 crnoxeHust 1
90 | Cnoco0 croxxeHust 1
91 | I'padmyecknii ciocoO perieHust CHCTEM ypaBHEHHM 1
92 | Pemenwue 3a7a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUH 1
93 | Pemenwue 3a7a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUH 1
94 | Pemenwue 3a7a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUH 1
95 | IloBTopenue no pazneny «CuctemMbl ypaBHEHUI» 1
96 | KonrtponbHas padota Ne6 o teme «CrcTteMbl ypaBHEHU 1
Pa3nes 8. DineMeHTHI KOMOMHATOPUKH 4
97 | PaznuyHple KOMOMHAITUH U3 TPEX PIIEMEHTOB 1
98 | Tabmura BapUaHTOB ¥ MPABUIIO TIPOU3BEICHUS 1
99 | Tabnuia BapMaHTOB U MPABUIIO MPOU3BEACHUS 1
100 | IToxcuer BapuaHTOB C MOMOIIIBIO TpadoB 1
101 | O6obmaroiee MOBTOPEHHE Kypca ajredpsl 7 Kiacca 1
102 | 'onoBasi KOHTPOJILHAsSI padoTa 1
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8 kiacc (102 yaca)

Ne Hassanmue pa3sneia, TeMbl Koua-Bo
4acoB
Pa3nen 1. HepaBencrBa. CucTeMbl HEPABEHCTB. 20
1 | [lonoxxuTenpHble U OTPULIATEIbHbIE YHCIIA. 1
2 | [TonoxuTenbHBIC U OTPULIATEIBHBIC YHCIA. 1
3 | YucioBbie HEpaBEHCTBA. 1
4 | OcHOBHBIE CBOMCTBA YUCIIOBBIX HEPABEHCTB. 1
5 | OcHOBHBIE CBOICTBA YHCIIOBBIX HEPABEHCTB. 1
6 | CnoxxeHue U yMHO)KEHHUE HEPaBEHCTB. 1
7 | Ctporue u HeCTpOoTrre HEpPaBEHCTBA. 1
8 | BxomHas nuarnoctuueckas pabota 1
9 | HepaBeHcTBa ¢ OTHUM HEM3BECTHBIM. PABHOCHIIBHOCTH HEPABEHCTB. 1
10 | Pemenue HepaBeHncTB. KoopaunatHas npsmas. M3o00pakeHne 9ucen To4- 1
KaMUy Ha KOOPJIMHATHOU MPSIMOHA.
11 | Pemenue HepaBEHCTB. 1
12 | Pemenue HepaBEeHCTB. 1
13 | CucreMbl HEpaBEHCTB C OJTHOW NIEpEMEHHOM. UNCIOBBIE IPOMEKYTKH. 1
Omnepanuu HajJ MHOXECTBOM
14 | Pemenue cucteM HEPaBEHCTB. 1
15 | PemieHue cucteM HEPaBEHCTB. 1
16 | Pemenwue cucteM HEPABEHCTB. 1
17 | Monynb yucna. YpaBHEHHUS U HEPABEHCTBA, COJIEPIKAIINE MOYJIb. 1
18 | Monaynb yncna. YpaBHEHUS U HEPABEHCTBA, COJepKALUE MOTYJIb. 1
19 | IToBTopenue no pazaeny «HepaBencTBa. CucTeMbl HEPAaBEHCTBY. 1
20 | KonTponbHas pabota mo pazaeny «HepaBeHcTBa. CUCTEMBI HEPABEHCTBY. 1
Paznen 2. [IpubinxeHHbIe BHIYUCICHUS 17
21 | IlpubmmwkenHbple 3HaYeHNs BennyrH. [lorpennocts npubnmkenus. Pazme- 1
PBl 00OBEKTOB OKPYKAIOIIEro Myupa (0T 3JIEMEHTAPHBIX YacTull 10 Beenen-
HOM), JUIUTENILHOCTh MPOLIECCOB B OKPY’KAIOIIEM MUpE.
22 | IlpubnuxeHHble 3HaYeHNs BenuuuH. [lorpemnocts npubnmxenus. Boiae- 1
JIEHWE MHOXXUTEIISI-CTETIEHH JIeCATH B 3aIIUCH YHCTIA.
23 | OneHka NorpenrHOCTH. 1
24 | OneHka norpenrHOCTH. 1
25 | OkpyriieHue Yucedn. 1
26 | OkpyriieHue Yuce. 1
27 | OTHOCUTENbHAS TOTPELIHOCTD. 1
28 | OTHOCHUTENBHAS TOTPEITHOCTD. 1
29 | IpakTHueckue MPUEMBI TPHOTMKEHHBIX BEIYMCICHHA. 1
30 | IIpocTeiinre BEIYUCIEHUS HA MUKPOKAIBKYIIATOPE. 1
31 | IIpocTeiinre BEIYMCIEHUS] HA MUKPOKAIBKYIATOPE. 1
32 | [eiicTBus HaJl YMCIIaMU, 3alIMCAaHHBIMH B CTAHJIAPTHOM BUJIE. 1
33 | [deiicTBus Ha YMCIIaMU, 3aIACAHHBIMK B CTAHIAPTHOM BHJIC. 1
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34 | Boruncienue Ha MUKPOKaIbKYJISITOPE CTETIEH! U YHUCiIa, OOpaTHOTO JaH- 1
HOMY.

35 | [locnenoBarenbHOE BHITOTHEHHUE ONIEPALIUI HA MUKPOKAIBKYIIATOPE. 1

36 | [ToBTOpenue no pasneny «IIpubavkeHHbIEC BEIYUCICHUS 1

37 | IToBTOpenue no pasneny «IIpubarkeHHbIE BEIYUCICHUS 1

Pa3nen 3. KBaapatnsie kopHu. Panmonanbubie ynciaa. UppannonajabHblie 12

yHcaa.

38 | Apudmerndeckuil KBaJpaTHBII KOPEHb. 1

39 | HetictBurenbHble yucia. MppanuoHanbHOCTh ymcia. [lecsaTuuHbIe TpH- 1
OJIM>KEHUS! MPPALMOHAIBHBIX YHCEIL.

40 | MHOXecCTBO ACHCTBUTEILHBIX yncel. [IpeacTaBieHue 1eCTBUTEBHBIX 1
qrcen 0ECKOHEUYHBIMU AECATUYHBIMU Apo0siMu. CpaBHEHHE AEHCTBUTEIb-
HBIX YHUCEII.

41 | KBazgpaTHblil KOPEHb U3 CTEIIEHHU. 1

42 | KBampaTHbIii KOPEHb U3 CTCTICHHU. 1

43 | KBampaTHbIii KOPEHb U3 MPOU3BEACHHUS. 1

44 | KBazpaTHbII KOPEHb U3 IPOU3BEACHUS. 1

45 | KBazpaTHbIil KOPEHb U3 JPOOH. 1

46 | KBagpatHbIil KOpEeHb U3 IPOOH. 1

47 | TlpumeHeHNE CBOMCTB apr(PMETHUECKUX KBAAPATHBIX KOPHEH K mpeoOpa- 1
30BaHMIO YUCIIOBBIX BEIPQXKEHUIN U BBIYUCIICHUSM.

48 | IloBTOpenue no pazneny «KBaapaTasie kopHu. Pannonanbsabie yncna. Up- 1
palroHaIbHBIC YUCIIAY.

49 | KontponbHas pabota mo pazneny «KBagparHeie kopHu. PanmoHanbHbIC 1
ymcna. MppaiyoHanbHble Ynciaay.

Pa3znen 4. KBagpaTHoe ypaBHeHMe U ero KOpHH. [[poOHO-paniuoHaJIbHbIE 25

ypaBHeHus1. PenieHne TekcTOBBIX 3a1a4.

50 | KBampatHoe ypaBHEHHE U €T0 KOPHHU. 1

51 | KBagpaTtHoe ypaBHEHHE U €r0 KOPHHU. 1

52 | HenomnHble KBaipaTHBIE ypaBHEHHUS. 1

53 | Metoz BbIAeNeHUs TOTHOTO KBajparTa. 1

54 | PemeHue KBaJpaTHBIX YPaBHEHUH. 1

55 | Pemenue kBagpaTHBIX YpaBHEHUH. 1

56 | Pemenne kBagpaTHBIX YPaBHEHH. 1

57 | PemieHue kBaJipaTHBIX YpaBHEHUH. 1

58 | Pemenue KkBaJpaTHBIX YpPaBHEHUH. 1

59 | [IpuBenenHoe kBajapaTtHoe ypaBHeHHe. Teopema Buera. Mcropust marema- 1
TUKU

60 | IlpuBenenHoe KBajpaTHOE ypaBHeHHe. Teopema Buera. 1

61 | MHuorowreHs ¢ oHO# epeMeHHO. Kopenb MHOrOweHa. KBagpaTHbIit 1
TpéxuieH. PaznokeHue KBapaTHOro TPEXUICHA HA MHOXKHUTEIIH.

62 | YpaBHeHus, CBOAALINECS K KBaJJPAaTHBIM. 1

63 | [IpumMepsl perieHust ypaBHeHU TpeTbeit 1 4eTBEPTOIl creneneld. Perenue 1
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JIpOOHO-pallMOHATIBHBIX YPAaBHEHUH.

64 | YpaBHeHus, CBOAALINECS K KBaJPAaTHBIM. 1
65 | Pemenue 3a1a4 ¢ TOMOIIBIO KBAJPAaTHBIX YPaBHEHUN 1
66 | Pemenue 3a1a4 ¢ TOMOIIBIO KBAaJIPAaTHBIX YPaBHCHHH. 1
67 | Pemenue 3a1a4d ¢ MOMOIIBIO KBaIpAaTHBIX YpaBHEHUH. 1
68 | Pemenue mpocTelInx CUCTEM, COICPIKAIINX YPAaBHEHUS BTOPOH CTEIICHU. 1
69 | Pemenue npocTelInx CUCTEM, COICPIKAIINX YPAaBHEHUS BTOPOI CTEIICHU. 1
70 | PemeHne mpocTeHIINX CUCTEM, COJICPIKAIINX YPABHEHUS BTOPOH CTEIICHU. 1
71 | PaznuunbIe CITOCOOBI pEIIEHUS CUCTEM YPaBHEHUH. 1
72 | Pemenue 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHCHHM. 1
73 | IloBropenue o pasaeny «KBagpaTHoe ypaBHEHHUE u ero KOpHH. [IpoOHO- 1
panmoHaibHbIC YpaBHEHUS. PeleHrne TeKCTOBBIX 3a1a9».
74 | KonTponpHas pabota no pazneny «KBagpaTHoe ypaBHEHHUE U €r0 KOPHH. 1
JpoOHo-palinoHa bHble ypaBHEHMs. PelieHne TeKCTOBbIX 3a71au.

Pa3pnen 5. KBagpaTrnunas pyHkuust 14
75 | Onpenenenve KBapaTUuyHOU PyHKIUU. 1
76 | OyHkuus y = x2. 1
77 | ®yHkuusa y = a x> 1
78 | ®ynkuusa y = a x> 1
79 | Oynkuusa y = a x> 1
80 | ®yukuus y = a x>+Bx+c. 1
81 | ®ynkums y = a x>+Bx+c. 1
82 | ®ynknus y = a x>+Bx+c. 1
83 | IlocTpoenue rpaduka KBaApaTUUHON (PYHKIIUU. 1
84 | Iloctpoenue rpaduka KBaApaTUUHON PYHKIIUU. 1
85 | [loctpoenue rpaduka KBaapaTUUHON HYHKINU. 1
86 | [loctpoenue rpaduka KBaapaTHIHON (HYHKIIHH. 1
87 | IloBropenue mo pasneny «KBagpatuanas QyHKIIHSY 1
88 | KonTponbHas pabota no pasaeny «KBaapatuunast QyHKIHS» 1

Pa3nes 6. KBaapaTHbie HepaBeHCTBa 9
89 | KBampaTtHoe HEpaBEHCTBO U €r0 pelLIeHHUE. 1
90 | KBagpaTHOE HEpAaBEHCTBO U €0 PEIICHHE. 1
91 | Pemenune KBaapaTHOTO HEPABEHCTBA C MTOMOIIBIO TpadKa KBAJAPATHIHON 1

byHKINN.
92 | PemeHue KBaApaTHOTO HEPABEHCTBA C MOMOILBIO I'padrKa KBaJApaTUYHON 1
byHKINN.
93 | PemeHne kBapaTHOTO HEPABEHCTBA C MTOMOIIBIO TpaduKa KBaAPATHIHON 1
GyHKIHH.
94 | Metoa HHTEPBAJIOB. 1
95 | MeToa UHTEPBAJIOB. 1
96 | Meroa UHTEPBAJIOB. 1
97 | lloBTOpenue no pasaeny «KBagpaTHble HEPaBEHCTBAY. 1

Pa3nen 7. [loBTopenue Kypca ajaredpsl 8 kiacca 4

98 | IloBropenue o TeMe «HepaBeHcTBa. CHCTEMBI HEPABEHCTBY. 1
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99 | [loBTopenue no reme «KBagpatHsie KopHH. Paronansuele uncna. Uppa- 1
[IUOHAJIbHBIEC YHCIIAY.

100 | [ToBTopenue no Teme «KBanparHoe ypaBHEHHE U €ro KOpHU. J[poOHo- 1

palnoHaibHble ypaBHEHUS. Pelienne TeKCTOBBIX 3a/1auy.

101 | IToBTOpenue o Teme «KBagparuanast GyHKITHS. 1

102 | F'omoBasi KOHTpPOJILHAsI pa6oTa 1

9 kiacc (99 yacos)

Ne Hassanmue pa3sneia, TeMbl Koua-Bo

4yacoB

IToBTOpeHue Kypca anaredpsnl 8 Kiacca. 2

Hcropust MaTeMaTHKH.

1 | IloBrOopenue kypca anredpsl 8 kiacca.
2 | Ucropus MaTeMaTHKH.

Pa3nen 1. CreneHsb ¢ pauMoHaJIbHBIM NOKa3aTejeM 13
3 | CreneHs ¢ LEIBIM ITOKA3aTEIEM 1
4 | CreneHb C 1IeJIbIM N10Ka3aTeIeM 1
5 | CreneHs C LI€IbIM [TOKA3aTENEM 1
6 | APU(PMETHIECKNH KOPEHD HaTypallbHOH CTETICHH. 1
7 ApU(HMETHUYECCKUN KOPEHb HATYPAJILHOM CTEIICHU. 1
8 | CaoiictBa apuhMeTHUYECKOr0 KOPHS 1
9 | CaoiicTBa apuhMETHICCKOTO KOPHS 1
10 | Bxognas nuarsoctudeckas pabora 1
11 | Crenens ¢ palioHaIbHBIM IIOKA3aTEIIEM. 1
12 | Crenenp ¢ parMOHAIBHBIM TIOKA3aTEJIEM. 1
13 | Bo3BeneHue B CTENEHb YHCIOBOTO HEPABEHCTBA 1
14 | TloBTopenue no pazaeny «CTeneHb ¢ palluOHATBHBIM IT0Ka3aTeIeM» 1
15 | KonrpomsHas padora Ne 1 o pazaeny «CreneHsb ¢ palfiOHATLHBIM MTOKA- 1

3arenemM»

Pa3nen 2. Crenennas ¢pynkuus. O0paTHasi NponopuHOHAIbHOCTH 15
16 | O6nactp onpeneneHuss GyHKIUU 1
17 | O6nacth onpesaenenusi GyHKIIUU 1
18 | O6nactp onpeneneHuss GyHKIUU 1
19 | Bozpacranue u yObiBaHHE QYHKIHH 1
20 | Bospacranue u yObiBaHuE QYHKIUU 1
21 | YeTHOCTh M HEUETHOCTh (PYHKIIUHU 1
22 | YeTHOCTh M HEUETHOCTh (PYHKITUH 1
23 k 1

OyHKIHA Yy =—.
X
24 K 1
OyHKIHA Y = —.
X
25 k 1
OyHKIHA Yy = —.
X
26 | HepaBeHCTBa M ypaBHEHHs, COIEPIKAIIINE CTETIEHb 1
27 | HepaBeHCTBa U ypaBHEHHS, COAEPIKaIIME CTEIIEHb 1
28 | HepaBeHCTBa M ypaBHEHHs, COICPIKAIINE CTETIEHb 1
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29 | [loBTopenue no pazaeny «CrenenHas GyHkius. OOpaTHas TPOHIOPLHO- 1
HAJIBHOCTBY.
30 | KonTponpHas padota Ne2 mo pazneny «Crenennas yHkius. O0paTHast 1
POTIOPIUOHATIBHOCTBY.
Paznen 3. [lociienoBaTe/iIbHOCTH M NPOrpeccun 15
31 | YncioBas HoCiIeI0BaTEIBHOCTD 1
32 | Apudmerrdeckas Iporpeccus 1
33 | Apudmerndeckas nporpeccus 1
34 | Apudmerndeckas nmporpeccus 1
35 | Cymma n epBbIX YWICHOB apu(PMETHIECKON MPOrpecCcuu 1
36 | Cymma n mepBBIX WICHOB apu(PMETHUECKOH Mporpeccuu 1
37 | CymMa n iepBbIX YWICHOB apu(PMETHIECKON MPOrpecCuu 1
38 | 'eomerpuyeckasi mpoOTrpeccust 1
39 | 'eomeTpuueckas mporpeccust 1
40 | T'eomeTpuueckas mporpeccust 1
41 | CymMma n nepBbIX YIEHOB F€OMETPUUECKON MPOTPECCUH 1
42 | Cymma n iepBbIX YICHOB F€OMETPUUECKON MPOTrPECcCHH 1
43 | CyMMa 7 IepBBIX WICHOB F'€OMETPUYECKON MPOTPECCHH 1
44 | TloBropenwue o pazzaeny «IlocienoBaTeIbHOCTH U IPOTPECCUIY 1
45 | KontponbHas padota Ne3 1o pasneny «IlocienoBaTensHOCTH U TIPOTpec- 1
CHID»
Pasnen 4. CraTucTuka u Teopusi BepositHocteil. CiryyaiiHble cOOBITHS. 14
46 | CoObITHst 1
47 | CoObITHst 1
48 | BeposTHOCTH COOBITHS 1
49 | BeposTHOCTH COOBITHS 1
50 | PemeHnue BepOSTHOCTHBIX 33/1a4 C TOMOIIbI0 KOMOMHATOPUKH. 1
51 | PeuieHue BEpOSITHOCTHBIX 33124 C HOMOIIbI0 KOMOMHATOPUKH. 1
52 | Penrenue BEpOSITHOCTHBIX 33]1a4 C TOMOIIbI0 KOMOMHATOPUKH. 1
53 | CnoxeHre 1 YMHOKCHHE BEPOSITHOCTEH. 1
54 | CnoxeHue M YMHO)KEHUE BEpOSITHOCTEH. 1
55 | CnoxeHue 1 yMHO)KEHUE BEPOATHOCTEH. 1
56 | OTHOCHTENbHAs YacTOTA U 3aKOH OOJIBIINX YHCENT 1
57 | OTHOCUTEIBHAS YaCTOTA U 3aKOH OOJIBIINX YUCEN 1
58 | [loBTOpenue no pazaeny «CiydaifHble COOBITHS. 1
59 | [loBTOpenue no pazaeny «CiydaitHble COOBITHSI. 1
Paznea 5. Cratucruka. Ciay4yaiiHble BeJJMUYHHBI. 12
60 | Tabauupl pacnpeneneHus 1
61 | Tabuuibl pacupeeIeHUs 1
62 | Ilonuronsl 4acToT 1
63 | 'enepanbHas COBOKYIHOCTb U BBIOOpKA 1
64 | LleHTpasbHBIC TCHICHIIUN 1
65 | llenTpanpHble TCHACHIIUU 1
66 | IleHTpanbHBIC TCHICHITUN 1
67 | Meps pa3dpoca. 1
68 | Mepsl pa3zbpoca 1
69 | Mepsl pa3dpoca 1
70 | IToBropenwue mo pasneny «Craructuka. CirydaiiHbIe BEJTUYHHBD. 1
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71 | KontponbHas pabota Ne4 o pazneny « Cratuctuka. CinydaiiHble BeIUYH- 1
HBD».

Pa3znen 6. Muo:xecrBa. Jloruka. Jlornueckue 3agaamn. 14
72 | MHOXecTBa. 1
73 | MHOXecTBa. 1
74 | Boicka3zpiBanus. Teopembl. 1
75 | Beicka3biBanus. TeopeMmsl. 1
76 | CnenoBaHue U PaBHOCUIIBHOCTD. 1
77 | CnenoBaHue U paBHOCUIIBHOCTD. 1
78 | YpaBHEHUE OKPYKHOCTH. 1
79 | YpaBHEHHE OKPY>KHOCTH. 1
80 | YpaBHeHuUe psSIMON. 1
81 | YpaBHeHue npsmon. 1
82 | MHOXeCTBO TOYEK Ha KOOPJAMHATHOU IIJIOCKOCTH. 1
83 | MHOXeCTBO TOYEK Ha KOOPAMHATHOHN TIOCKOCTH. 1
84 | IloBropenue mo pasaeny «MHoxecTBo. Jloruka. Jlormueckue 3amaqam» 1
85 | IloBropenue mo pasneny «MHuoxecTBo. Jloruka. Jlormueckue 3agaqm» 1
Paznea 7. IloBTopenue Kypca ajaredpbl 9 kiacca 11
86 | IloBropenue mo TemMe KBamparHoe HEpaBEHCTBO U €r0 PEIICHUE. 1
87 | IloBTopenue no teme «CTeneHpb ¢ paOHAIBHBIM IIOKA3aTeIeM. 1
88 | [loBTopenue no reme «CTeneHp ¢ paMoHAIBHBIM IIOKA3aTeIeM. 1
89 | IloBropenue mo teMe «ApuhMeTHYeCKHil KOpEHb HATYPaJIbHOU CTEIICHIY. 1
90 | IToBTopenwue mo teme «ApudMETHYECKHI KOPEHb HATYPAIBHOM CTETICHN. 1
91 | IloBropenue no teme «O06sacTh onpeaencHus: GyHKIHI 1
92 _k 1

[ToBTropenue mo teme «DyHKIHS X».
93 | [loBTOpeHue no reMe «ApudmMeTHuecKasi IporpeccHsi». 1
94 | IloBTOpeHue 1o Teme «ApudMeTHIecKas porpeccHsi». 1
95 | lloBTOopenue no reMe «I'eomerpuyeckas Iporpeccusi». 1
96 | IloBrOopenue 1o TeMe «PemeHue BepOSTHOCTHBIX 33]1a9 ¢ TIOMOIIIBIO KOM- 1
OMHATOPHKHY.
97 | Odo0mamwIIee MOBTOPEHHE 32 KYpc 9 Kiacca 1
98 | Obo0mawIIee MOBTOPEHHE 32 Kypc 9 Kiacca 1
99 | I'ogoBasi KOHTPOJIbHAs padoTa 1
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