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HosicHuTeIbHAA 3alIUCKA.
Pabouas nporpamma mno anredpe ans oOyuarommxcst 7 -9 KJIaccoB COCTaBlIeHa HA OCHOBE

(denepaabHOrO  rOCYIapCTBEHHOTO  00pa30BaTENBHOrO  CTaHJApTa OCHOBHOTO  OOIIEro
o0Opa3oBaHUs MO aBTOPCKOHM mporpamme «Aurebpa 7 — 9 kmacce». ABTOPBI — COCTaBUTEIU:
A.I''Mopaxosud, U.U. 3ybapesa. M. Muemosuna 2009 r., no YMK A.I'. MopakoBu4 ¢ y4eToM
MPUMEPHOM TMpOTpaMMbI Kypca anreOpbl s 7-9  kiaccoB cpeaHei oOimeodpa3oBaTebHON
HIKOJIBI, PEKOMEHIO0BaHHOW JlemapramMeHTOM 00pa3oBaTENbHBIX MPOTPaMM M CTaHIApTOB
obmiero oopazoBanus MunuctepcTBa oopasoBanus Poccuiickoit denepanuu.

MaremMaTuka SBIISICTCS OOAHHM H3 OCHOBHBIX, CI/ICTCMOO6pa3YIOH_[I/IX npeaMETOB
IIKOJBHOTO 06pa303aHI/151. Takoe MecTO MaTeMaTHKU Cp€au MKOJIbHBIX MIPCAMCETOB
O6YCJ'IOBJ'II/IBaeT u eé OCO6y1-O pOJib € TOYKH 3pE€HUA BCCCTOPOHHEIO pa3BUTHUA JIUMYHOCTHU

YYAIIUXCS.
B ocHOBy Hacrosmield nporpamMmsl IIOJIOXKECHBI IENArOTMYECKUE W JUAAKTHYECKHE

NPUHOUANB! (JITYHOCTHO OPHEHTHPOBAHHBIC; KYJIBTYPHO - OPHEHTHPOBAHHBIC; NESTEIbHOCTHO -
OpPHEHTHPOBAaHHbIE M T.J.) BapUaTHBHOTO pa3BUBAIOIIETO OOpa30BaHHSA, U COBPEMEHHBIC
JMIAKTUKO-TICUXOJIOTUYECKUE TEHACHIMH, CBS3aHHbIE C BapUaTHBHBIM  Pa3BHBAIOIIUM
obpazoBanuem u TpedoBanmsivu OPI'OC.

[InanupyemMble peAMeTHbBIE Pe3YJIbTAThI OCBOEHHUS AJITedpbl
JInuyHOCTHBIE, MeTANIPEIMETHbIE U MPeMETHbIE
pe3yJIbTaThbl OCBOEHHSI COAePKaHUA Kypca
Matematuueckoe oOpa3oBaHue SBISETCS 0053aTEIbHON U HEOTHEMIIEMOM YaCThIO
o0111ero 00pa3oBaHus Ha BCEX CTYMEHIX KOkl O0yueHne MaTeMaTHKe B OCHOBHOM IIKOJIE
HAIPAaBIIEHO HA JOCTHKCHUE CIEIYIOIINUX pe3yibmamos:
1) 6 Hanpasrenuu TUYHOCMHO20 PA3GUMUSL:

- dopmMupoBaHuEe TPEJCTABICHUNA O MaTeMaTHKE KaK 4YacTH OOIedYeloBEYeCKOn
KYJIbTYPBI, O 3HAUMMOCTHU MAaTCMAaTUKN B Pa3BUTUN HUBUJIN3AllUH 1 COBPEMCHHOT'O 06HI€CTB3;

- Pa3BuTHe JIOrMYECKOTO0 W KPUTUYECKOTO MBIIUICHUS, KYJIbTYpPHl PpedH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPHMEHTY;

- dopMupoOBaHUE UHTEIIEKTYaTbHOM YECTHOCTH U OOBEKTUBHOCTH, CITIOCOOHOCTH K
MMpEOAOJICHUIO MBICIIMTCIBHBIX CTCPECOTUIIOB, BBITCKAIOIIUX M3 06I)II[CHHOFO OIIbITA,

- Bocnutanne kadecTB JMYHOCTH, 00ECMEUMBAIOIIMX COLMATIBHYI0O MOOHWIBHOCTD,
CIIOCOOHOCTH IMPUHUMATE CAMOCTOATCIIBHBIC PCIICHU,

- dopMupoBaHHE KA4YeCTB MBIIUICHUS, HEOOXOMUMBIX Ui ajanTalud B
COBPEMEHHOM HH(OPMAITIOHHOM OOIIIECTBE;

- PasBuTHe wuHTEpeca K MaTeMaTH4YeCKOMY TBOPYECTBY M MaTeMaTHYECKHX
CIOCOOHOCTEM;

- YMeHue sICHO, TOYHO, TPAMOTHO HM3J1araTh CBOM MBICIH B YCTHOW M MHUCHMEHHOM
p€yn, IMOHUMATb CMBICI IIOCTaBJIICHHON 3aaa4yMd, BBICTpAaMBATH apryMmeHTaluro, IMPUBOJUTH
MPUMEPHI U KOHTPIIPUMEPHI;

- KpI/ITI/IIIHOCTI) MBIINUICHUA, YMCHHE pacClio3HaBaTb JIOTHYECKHU HEKOPPCKTHBIC
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

- [IpencraBnerne 0 MareMaTHUyecKoW Hayke Kak cdepe dYelloBeuecKou
JESTENIbHOCTH, 00 dTamax ee pa3BUTHSI, O €€ 3HAYMMOCTH I Pa3BUTHS IIUBUIIH3AIIHH;

- eraTI/IBHOCTI) MLBINJICHUS, WHHUIOWATUBA, HAXOJYUBOCTb, AKTHUBHOCTH IIpH
peIIeHNH MaTeMaTUYECKUX 3a/1a4;

- YMeHue KOHTPOJHMPOBATh TPOIECC M PE3ylbTaT Y4eOHOW MaTeMaTHYeCKOM
JeSITEIIbHOCTH;



- CnocoOHOCTh K 3MOIMOHAIBHOMY BOCIPHUSATHIO MaTEeMaTH4YEeCKHX OOBEKTOB,
3a/1a4, PELICHUM, PaCCyKICHUH;
2)6 memanpeomMemHoM HANPAGIeHUU:

- Pa3BuTte mnpezacraBieHuil 0 MareMaTuKe Kak (opme OImucaHusi U MeTojie
MIO3HAHUS JAEUCTBUTEIBHOCTH, CO3/IaHUE YCIOBUH AJI MPUOOPETEHUS NIEPBOHAYAIBHOIO OIBITA
MaTeMaTHUYECKOTO MOJICITUPOBAHMUS;

- dopmupoBaHuEe  OOIUMX  CIIOCOOOB  WHTEIUIEKTYaJbHOM  JEATENbHOCTH,
XapaKTEepPHBIX JIJIS1 MATEMaTUKU U ABIISIOIIMXCS OCHOBOM MO3HABATEIbHON KYJIbTYphI, 3HAUMMOMN
JUISL PA3IMYHBIX Cep YeITOBEUECKOM NesTeTbHOCTH;

- [lepBoHavanbHble MpeACTaBIEHUS 00 HAESIX U O METOJaX MaTeMaTUKH Kak
YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKHU, CPEJCTBE MOJEIIMPOBAHUS SBJICHUHN U IPOLIECCOB;

- YMeHue BUIETh MAaTEeMaTUYECKYIO 3a/1a4y B KOHTEKCTe MPOOJIEMHON CUTyalllH B
JPYTUX AMCLUUILIMHAX, B OKPYKAIOLIEH JKU3HM;

- YMeHne HaXxoAUTh B Pa3UYHbIX UCTOYHHMKAX MH(OPMALNIO, HEOOXOAUMYIO AJIs
pelIeHusl MaTeMaTH4ecKHuX NpodjeM, MpeACTaBIsATh €€ B IMOHATHOW (opMe, NPUHUMATH
pelleHre B yCIOBHIX HEMOIHOM U M30BITOYHOM, TOYHOHN M BEPOSITHOCTHOM MH(OPMALINK;

- YMeHue noHumMaTh U HCHOJIb30BaTh MATEMaTHYECKHE CPEICTBA HArJsJHOCTU
(rpaduiku, AuarpamMmbl, TaOMUIBL, CXEMbl U 1p.) Ui WILIIOCTPALIUU, WHTEPIIPETALNH,
apryMeHTaluu;

- YMeHue BBIIBUraTh THIOTE3bl MpPU pEHICHUHM YYeOHBIX 3a/ady, MOHHUMATh
HE0OXOUMOCTb UX ITPOBEPKU;

- YMeHue NpUMeHSITh WHAYKTUBHBIE W JIEAYKTHBHBIE CIIOCOOBI PacCYXICHUU,
BUJIETh PA3JIMYHbIE CTPATETUU PELICHMS 3a/1a4;

- [TonnMaHKe CYIIHOCTH QJITOPUTMHYECKHUX MPEANUCaHUl U yMeHHUe JeiicTBOBAThH
B COOTBETCTBUHU C IPEAJIOKEHHBIM aJITOPUTMOM;

- YMeHue caMOoCTOATEIbHO CTaBUTH II€JIM, BRIOUPATh U CO3/1aBaTh alTOPUTMBI IS
penieHust yueOHbIX MaTEeMaTHUYECKUX MPOOIIeM;

- YMeHue IUIaHHpOBaTh M OCYLIECTBIISATH JEATEIbHOCTb, HAIIPaBJICHHYIO Ha
pelIeHNe 3a/1a4 NCCIIEeI0BAaTENIbCKOIO XapaKTepa;

2) 6 npeoMemHOM HANPAGIEHUL:

- OBnaneHre MaTeMaTMUYECKMMM 3HAHUSMH M YMEHUSIMH, HEOOXOAMMBIMHU IS
IPOJIOJDKEHNU 00pa30BaHMs, M3YYEHHUS CMEXHBIX TUCLHMIUIMH, MPUMEHEHHsS B IMOBCETHEBHOMN
KU3HH;

- Co3nanue QyHaaMeHTa Ui MaTeMaTHYecKOoro pas3BUTHSA, (OPMHUPOBAHUS
MEXaHU3MOB MBIIIJIEHUS, XapAKTEPHBIX JJI1 MaTEMaTHUECKOH 1eATeIbHOCTH;

- OBnagenue 0a30BBIM TOHATUHHBIM allapaToM [0 OCHOBHBIM pazjesiaMm
COJIep’KaHusl, MPEJICTaBICHUE OO0 OCHOBHBIX H3Y4aeMbIX MOHATUSAX (YUCIO, T€OMEeTpuyecKas
¢burypa, ypaBHEeHHE, BEPOSTHOCTh) KaK BOKHEUIIMX MaTeMaTHUECKUX MOJEINSIX, MO3BOJISIOUINX
ONMCHIBATh U U3y4aTh peasIbHbIE MPOIIECCHI U SIBIICHUS;

- YMmeHue paboTaTh C MaTeMaTHYEeCKUM TEKCTOM (aHaJIM3UpOBaTh, HU3BJIEKATb
HEeoOXoauMyI0 HWH(OpMaIKI0), TPAaMOTHO TNPUMEHSITh MAaTEeMATHUYECKYH) TEPMHUHOJIOTHIO U
CUMBOJIMKY, HCIIOJIb30BaTh PA3JINYHbIE SI3bIKM MaTEMaTUKH;

- Pa3BuTHe npenactaBieHUi O 4HCIie, HaTypaJlbHBIX YHCEN, OBJa/leHue HAaBBIKAMH
YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYMCIICHUN;

- OBnazneHre OCHOBHBIMHU CIIOCOOAMH MPEICTABICHUS M aHAIM3a CTATUCTUYECKUX
JaHHBIX; HAJIMYUE MPEACTABIEHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAILHOM MHpPE U O
Pa3IMYHBIX CIOCO0AX X U3YYEHHUS, O BEPOSITHOCTHBIX MOJIEISIX;

- VYcBoeHHE CHUCTEMAaTHYeCKUX 3HAHUM O IJIOCKUMX (UrypaXx M HMX CBOMCTBax, a
TaKk)Ke Ha HarjasiHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX, YMEHHE IPUMEHSATD
CUCTEMATUUYECKUE 3HAHUSA O HUX JUIS PELICHHs] TEOMETPUUECKUX U MIPAKTUYECKUX 33]1a4;

- YMeHusi u3MepsATh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, MUCIOIb30BaTh (HOPMYIIbI



JUI HAXOXKJICHUS IEPUMETPOB, IUIOMAAEN 1 00bEMOB T€OMETPUUECKUX (DUryp;

- YMeHHE NPUMEHATh HU3YUYEHHBIC IOHATHS, PE3yJIbTaTbl, METOAbl Ul PELICHUS
3aJa4 IPAKTUYECKOrO XapakTepa M 3aJad M3 CMEXKHBIX IUCLUUIUIMH C HCIOJb30BaHUEM IIPU
HEO0OXOUMOCTH CIIPABOYHBIX MATEPUAIIOB, KAJIbKYJISTOPA, KOMIIBIOTEPA.

- Ymenue IIPOBOJUTH KJaccu(puKanu, JIOTUYECKUE 000CHOBaHM,
JI0Ka3aTesIbCTBA MATEMAaTUYECKUX YTBEPKIACHUM;

- VYMeHue pacrno3HaBaTb BUAbBl MaTEMATUYECKUX YTBEP)KICHHH (aKCHOMBI,
OTIpeieNIeHus], TEOPEMBI H 1. ), IPSIMbIE U 0OpaTHBIE TEOPEMBI;

- OBnajgeHue CUMBOJBHBIM  SI3bIKOM — anreOpbl, MPUEMAMU  BBINOJIHEHUS
TOXKIAECTBEHHBIX MPE0OpPa30BaHUI PAIlMOHAIBHBIX BBIPAKCHHM, PEIICHUS! YPaBHEHUH, CUCTEM
YPaBHEHHUI, HEPABEHCTB M CHCTEM HEPABEHCTB, YMEHHUE MCIIOJIB30BaTh WICKH KOOPAMHAT Ha
IUIOCKOCTH JUIsl MHTEpIpETaluyd YypPaBHEHMM, HEPaBEHCTB, CUCTEM, YMEHHME IPUMEHATH
asnreOpanyeckue npeodpazoBaHysl, annapar ypaBHEHUH U HEPABEHCTB IS PELICHUs 3a/1a4 U3
pa3sIM4YHBIX PA3AEIOB KypcCa;

- OBnageHue cucTeMoil (PyHKIMOHAIBHBIX HNOHATHH, (QYHKIMOHAIBHBIM A3BIKOM
Y CHMBOJIMKOH, YMEHHE Ha OCHOBE (PYHKIIMOHATBHO-TPA(QUIECKUX NMPEIACTABICHU ONMCHIBATH
Y aHAJIM3UPOBATh PEAJIbHBIE 3aBUCUMOCTH;

- OBnazneHne reoMeTpUYECKUM S3bIKOM, YMEHUE UCIOJIB30BATh €r0 Ul ONUCAHUS
IIPEIMETOB  OKPYXKAIOLIEr0  MHUPA, PA3sBUTUE IIPOCTPAHCTBEHHBIX INPEIACTABICHUNH U
n300pa3uTEIbHBIX YMEHUH, TPUOOPETEHNE HABBIKOB TEOMETPHUECKUX MTOCTPOCHHIA.

B3aumocBs3p pe3yabTaToB OCBOEHUS IIpenMera «MareMaThKa» MOKHO CUCTEMHO

IpeJICTaBUTh B Buje cxeMbl. [Ipu aToM o0o3HaueHue JIP yka3biBaeT, UTO MpPOJIBUKEHUE
yyalmxcs K HOBbIM 00pa30oBaTeIbHbIM Pe3yIbTaTaM IPOUCXOIUT B COOTBETCTBUHM C JIMHUSIMHU
pa3BUTUS CPEICTBAMHU IIPEAMETA.

7-9 kinaccnl

JINYHOCTHBIMH pe3yJdbTaTaMid H3Yy4YCHUA TIPEAMETA «MatemaTuka» SBISIOTCS
CJICAYIOIIUC KaUYeCTBA:

- HE3aBUCUMOCTDb U KPUTUIHOCTH MBIIIIJICHUS
- BOJISL U HACTOMYMBOCTD B JOCTHIXXCHHUHU IICIIN.
Cpe,I[CTBOM JOCTHUIKCHUS 3THUX PE3YIILTATOB ABJISICTCA:

- cucTeMa 3a/laHuil yueOHUKOB;

- IpeJCcTaBlIeHHas B Yy4yeOHHMKaxX B SBHOM BHJE OpraHu3alMs Marepuaga IIo
IPUHLIAITY MUHUMAKCa;

- UCIIOJIb30BaHUE COBOKYIMHOCTH TEXHOJOTHI, OPUEHTHPOBAHHBIX Ha pa3BUTHE
CaMOCTOSITEIbBHOCTH ¥ KPUTHYHOCTH MBILIUICHUS: TEXHOJOTHS MpOOJEMHOro JAMajora,
TEXHOJIOTHS MPOJAYKTUBHOTO UTEHUS, TEXHOJIOTUSI OLICHUBAHHUS.

MertanpeaAMeTHBIMHM pe3yJIbTATAMH H3Y4YeHMsI Kypca «MaremMaTtuka» SBISAIOTCA
NepBOHaYalIbHbIE MpEACTaBICHUS 00 HAESIX M O METOJaX MaTeMaTHKU KaK YHUBEPCAIbHOM
A3BbIKE HAYKU U TEXHUKHU, CPEACTBE MOAEINPOBAHNUS SBJICHUI U ITPOLIECCOB;

- YMEHHE BHJIETh MaTEMaTHUECKYIO 33Jauy B KOHTEKCTE MPOOJIEMHOIN CUTyalluu B
JIPYTUX AMCLUHUIIIMHAX, B OKPYKAOLIEHN KU3HM;

- YMEHHE HaXOAWTh B Pa3IUYHBIX UCTOYHHKAX MHPOPMAIUIO, HEOOXOAUMYIO IS
pelIeHnsT MaTeMaTU4YeCKUX MpolsieM, NpeACTaBIsATh €€ B MOHATHOH ¢dopme, MPUHUMAThH
pelleHre B yCIOBHIX HEMOJHOW U N30BITOYHOM, TOYHON M BEpPOSITHOCTHOM MH(OpMAaLINK;

- YMEHHME IIOHUMaThb M MCIOJIb30BaTh MAaTEMAaTUYECKUE CPEICTBA HaIJAJHOCTU
(rpaduku, nuarpaMmbl, TaOMUIBL, CXEMbl W Jp.) JUId WUIOCTpallMM, HWHTEpPIpeTaluH,
apryMeHTaluu;

- YMEHHME BBIIBUraTh THUIOTE3bl MpPU pEHIeHHH Y4YeOHbIX 3ajady, IOHHUMATh
HE00XO0/IMMOCTh MX MPOBEPKHU;



- YMEHUE TPHUMEHSATh HHIYKTUBHBICE M JEAYKTHBHBIE CIIOCOOBI PaCCYXKICHHH,
BUJIETHh PA3NIUYHBIC CTPATETUU PEUICHHUS 3a/1a4;

- MOHMMAaHHE CYITHOCTH aJITOPUTMUYECKUX MPEAIMUCAHUN U yMEHHE JICHCTBOBATh B
COOTBETCTBUHU C MPEIIOKEHHBIM aJITOPUTMOM;

- YMEHHUE CaMOCTOSITEIbHO CTAaBUTH IIEJIH, BRIOMPATh U CO3/1aBaTh AJTOPUTMBI IS
pelieHus y4eOHBIX MAaTEeMaTHIECKUX MTPOOIIeM;

- YMEHUE IUTAHUPOBaTh M OCYIIECTBIISATH JCSITEIBHOCTh, HAINPABJICHHYIO Ha
pelIeHne 3aa4 UCCIe0BaTeIbCKOIO XapaKTepa;

IIpenMeTHBIMU pe3yabTaTaMH U3ydeHHS IpeaMera «MaTeMaTHKa SBISIOTCS
CJICAYIOIINE YMEHUS:

7-# Kjaacc.
HUcnonvsoéams TpU pelICHUU MATEMATUYECKUX 3a/lad, UX OOOCHOBAaHWUU M IPOBEPKE

HafIHCHHOFO pE€IICHUA 3HAHUC O:

- HaTypaJIbHBIX, LIEJIbIX, PAllMOHAIBHBIX, UPPALMOHATIbHBIX, JEHCTBUTEIBHBIX YHCIIAX;

- CTENEHHU C HaTypaJbHBIMH MOKA3aTEISIMH U UX CBOMCTBAX;

- OJIHOWIEHAX W IpaBWJIax ACHCTBUHN C HUMH;

- MHOTOWIEHAxX W IpaBWIax JCHCTBUU C HUMH;

- (opMmynax COKpaImE€HHOTO YMHOKEHUS;

- TOKIECTBAX; METOJIaX JOKA3aTEeILCTBA TOXKJICCTB;

- JIMHEWHBIX YPABHEHUSX C OJTHOM HEM3BECTHOM U METOAAX UX PELICHUS;

- CHCTEMAaX JBYX JIMHEHHBIX YPABHEHHI C IBYMSI HEU3BECTHBIMU U METOJIAX UX PEIICHUS.

- Bwinonnsme NeWCTBUA ¢ OJHOYICHAMH U MHOTOWICHAMU,

- Y3HA6ams B BRIPAKCHHUSIX (DOPMYIIBI COKPAIIIEHHOTO YMHOKCHUS U IPUMECHSTD UX;

- packaadvléams MHOTOWICHBI HA MHOKHUTEIIH;

- 8bINOJIHAMb TOKICCTBCHHBIE TIPE0OPA30BAHUS IEIBIX AITCOPANICCKIX BBIPAKCHHUI,

- 00Ka3b18amb MPOCTEHIITNE TOXKICCTRA,;

- HAxXoOumb YUCIIO COUYCTAHUN U YUCIIO Pa3MEIICHUN;

- pewiams TUHEVHBIE YPABHEHUSI C OJJHOM HEU3BECTHOM;

- pewiams CHUCTEMBI JBYX JIMHEHMHBIX YPaBHEHUW C JABYMS HEU3BECTHBIMH METOJIOM
MOJICTAHOBKHU M METO/IOM aJIreOpanvecKoro CIoXKeHUS;

- peuwiamsb TEKCTOBbBIC 3a7]a4H C TOMOIIIBIO JINHENHBIX YPABHEHUN U CHCTEM;

- Haxooums PEUICHHUS <(OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
HCIIOJIb3YIOTCA MAaTEMATHYECKHUE CPENICTBA;

- co30asamvb MPOAYKT (pe3yiabTaT MPOSKTHOU NEATEIBHOCTH), ISl H3yYEHUS U OITUCAHUS
KOTOPOTO UCMOJIb3YIOTCSI MATEMATHYECKHUE CPEICTBA.

8-i kJuacc.

Hcnonvsoéams Tpu pellleHUU MaTEeMAaTUYECKUX 3a/lad, UX OOOCHOBAaHUU M TPOBEPKE

HaWJICHHOTO PELIEHUs 3HAHUE O:

- anreOpandeckoi 1poOH; OCHOBHOM CBOWCTBE JIpo0OH;
- IpaBWJIax JEUCTBUH C anreOpanyecKuMu ApoOsIMH;

- CTEIEeHSX C IIeJBIMU ITOKa3aTeNIsIMU U UX CBOMCTBAX;
- CTaHJApTHOM BUJIC YHCIIA;

k .
- Qynkmuax Y =kx+b, y= X2, Yy = —, X CBOMCTBax M rpaukax;
X

- TIOHSATHH KBAJIPATHOTO KOPHS M apU(PMETHIECKOTO KBAJPATHOTO KOPHSI,

- CBOMcTBax apu(METHUECKUX KBaIPATHBIX KOPHEH;

- (dyHKIUU Y = Jx , €€ CBOMCTBax M rpaguke;

- (opmyIe I KOpHEH KBaJIpaTHOTO YpaBHEHHS,

- TeopeMe Buera as npuBeA€HHOTO U OOIETo KBaIPaTHOTO YPAaBHEHMS;

- OCHOBHBIX METO/aX PEIICHUS LENbIX PAMOHAIBHBIX YPaBHEHUI: METOJIE Pa3JIOKEHUS
Ha MHOKUTEIIM U METOJIe 3aMEHbl HEM3BECTHOI;



- METOJie PeUICHHUs APOOHBIX PAIlMOHAILHBIX YPaBHEHHH;

- OCHOBHBIX METOJIaX PEIICHUS CUCTEM PAIlHOHATBHBIX YPABHCHHIA.

- Coxpawams anredbpanyeckue 1poou;

- 8bINOAHAMb apUPMETHYECKHIE JIEHCTBUS C alredpandecKuMu IpoosMu;

- UCNOIb306amb CBOMCTBA CTEIICHEH C IEJILIMU TIOKA3aTeISIMUA TIPU PEIICHUY 3a/1a4;
- 3anucvléams YUCIA B CTAHAAPTHOM BHJIE;

- 8bINOIHAMb TOXKIECTBCHHBIC TPE0OPa30BaHuUs PAIIHOHAIBHBIX BHIPAXKCHUN;

y k y
- cmpoums rpapuku QyHKmMd Yy =Kkx+b, y= X2, Y = — ¥ HCIIOJIb30BaTh UX CBOMCTBA
X

IIPU PEIICHUU 3a]1a4;
- gbluucaAms apu(METHIECKUE KBaIpaTHbIE KOPHHU;
- npumeHsAmb CBONCTBA apu(PMETHYECKUX KBAJAPATHBIX KOPHEH MpU PELICHUH 3a/1a4;

- cmpoums TpadpuK GYHKIHH y=\/; M HCHOJIb30BAaTh €r0 CBOMCTBA MPU PELICHUH
3aJa4;

- pewams KBapaTHbIC YPABHEHUS;

- npumenams TeOpemMy Buera npu pelieHuu 3aaay;

- pewiams 1ENble palOHAIbHBIE YPAaBHEHHS] METOJAOM PA3JIOKEHUS HAa MHOXHUTEIH U
METOJIOM 3aMEHEI HCU3BECTHOM;

- pewamsb TpOOHBIC yPAaBHEHUS;

- pewiams CUCTEMBI PAIlMOHAJIBHBIX YPABHEHUI;

- pewamsb TEKCTOBBIE 33/1a4d C IIOMONIbIO KBAJPATHBIX U PALIMOHAIBHBIX YPABHEHUN U
HX CHCTEM;

- HaxoOums PEIICHUS <OKU3HCHHBIX» (KOMIIETEHTHOCTHBIX) 3a1a4, B KOTOPBIX
HCIIOJIb3YIOTCA MAaTEMATHYECKHUE CPEICTBA;

- co30asamy MPOAYKT (pe3yabTaT MPOSKTHOM JIEATEIHHOCTH), ISl U3yYEHUS U OTMHCAHUS
KOTOPOTO UCMOJIb3YIOTCSI MATEMATUYECKHUE CPEICTBA.

9-it kimacc.

Hcnonvzosamo npu peHiCcHUMU MATCMATUYCCKUX 3ald4d, HX 000OCHOBaHUHM U IMPOBEPKE
HalJIECHHOTO peuieHusd 3HAHUC O:

- CBOWCTBAaX YUCJIOBBIX HEPABEHCTB;

- METOJax peUICHUs JMHEHHBIX HEPAaBEHCTB;

- CBOWCTBaX KBaJpaTUUYHON (PYHKIIMH;

- METOJax peuleHus KBaJApaTHBIX HEPABEHCTB;

- METOJ€ MHTEPBAJIOB Ul PELIEHUs PallMOHAIbHBIX HEPABEHCTB;
- METOJaX peUICHUsI CUCTEM HEPaBEHCTB;

- cBO¥icTBaxX 1 rpaduke GyHKIHK Y = X" OpH HATYpanTbHOM N;

- OIIPENENICHUH U CBOWMCTBAX KOPHEH CTENEHH N,

- CTEIEHsX C PalMOHAIBHBIMU ITOKA3aTEIIAMU U UX CBOMCTBAX;

- OMpEJeNIEHN U OCHOBHBIX CBOMCTBax apudmernyeckoil mporpeccuu; Gopmyne amis
HAaXO/ICHUs CYMMBI €€ HECKOJIBKUX TIEPBBIX YICHOB;

- ONpEJeNIEHNH M OCHOBHBIX CBOWCTBAaX IeOMETPUYECKOW Mporpeccuu; Gopmyiie s
HAaXOJICHUs CYMMBI €€ HECKOJIBKUX TIEPBBIX YICHOB;

- (dopmyse 1 CyMMbl O€CKOHEUHON IeOMETpUYECKON MPOrPEecCHH CO 3HAMEHATEIIEM,
MEHBIIUM 10 MOIYJIIO €IMHUILIBL.

- Ucnonv3oeame CBONCTBA YUCIOBBIX HEPABEHCTB Ul IPEOOPa30BAHUS HEPABEHCTB;

- 00Ka3vl6ams MPOCTEHIINE HEPABEHCTBA,

- pewiams TUHEHHBIC HEPABEHCTBA;

- cmpoums TpaUK KBaIpaTUIHON (PYHKIIMH U MCTIONB30BaTh €r0 P PEeIIeHUH 3a/1a4;

- pewiamsb KBapaTHbIC HEPABCHCTBA,

- pewams paliOHAJIbHBIE HEPABEHCTBA METOOM UHTEPBAJIOB;



- peuiamsb CUCTEMBI HCPABCHCTB,

- cmpoums tpaduk GyEkmum Y = X" IpH HATYpaTbHOM N M MCIONB30BATh €ro IIPU

pEIlIEHNN 3a/]a4;

- Haxooums KOPHU CTENEHH N,
UCNOIb308amMb CBOMCTBA KOPHEH CTENEHM N MPH TOXKAECTBEHHBIX MPE0OpPa30BaHUX;

- Haxooums 3HAYEHUS CTENIEHEH C pallOHATbHBIMU MOKA3aTENAMU;

- pewiams OCHOBHBIC 3371a4l Ha apU(PMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUH;

- Haxooums CyYMMYy OECKOHEYHON T€OMETPUYECKOW MPOrpecCurd CO 3HaMEHaTelIeM,
MEHBIINM 10 MOJYJIIO €ANHMIIBI;

- Haxooums PEUICHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad4, B KOTOPBIX
UCIIOJIb3YIOTCSl MAaTEMATUYECKUE CPEJICTBA;

- co30asamy MPOAYKT (pe3yiabTaT MPOSKTHON NEATEIBHOCTH), U1l U3yYSHHS U ONHMCAHUS
KOTOPOT'0 UCIIONIb3YIOTCS MaTeMaTHUYECKUE CPENICTBA.

Pezynamuenvie YY/I.

— CaMOCTOSITENILHO 0OHapydcugams W Gopmynuposams TpodIeMy B KIACCHOH H
WHIUBUIyaJIbHOWU Y4€OHOM A TENHHOCTH;

— 6bl08U2aMb BEPCUU pEUICHHsS MpPOOJIEeMbl, OCO3HABaTh KOHEUYHBIA pE3ynabTaT, BHIOMPATH
CPEICTBA JIOCTIKCHUS LIEJIH U3 MPEI0KEHHBIX WA UX UCKATh CAMOCTOSITEIIBHO;

— cocmaenams (MHAWBHUIYATbHO WM B TPYIE) IUIAH PEHICHUS MPOOJeMbl (BBIMOJIHEHUS
IIPOEKTA);

— n00bupams K Kaxaou npobdiemMe (3a1a4ue) aJeKBaTHYIO €il TEOPETUYECKYIO MOJIEIb;

— paboTas 1Mo MPeATIOKESHHOMY WIIM CaMOCTOSITENIbHO COCTABJICHHOMY IUIAHY, UCNOb308AMb
Hapsily C OCHOBHBIMH U JIONOJHUTENIbHBIE CpEICTBa (CIpaBOYHAsl JIUTEPATypa, CIIOKHBIE
puOOpbI, KOMIIBIOTED);

— NIaHUpO8amsb CBOIO MHAMBHUAYAIbHYIO 00pa30BaTeNbHYIO TPAEKTOPHUIO;

— pabomampb TO CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY, CBEpSSICh C HHUM H C LENBIO
JESTENIbHOCTH, UCTIPABJISS OMMOKHU, UCIIONB3YS CAMOCTOSITENBHO MOJA00paHHBIE CPEACTBA (B TOM
ymcie u HTepHer);

— cBOOOJIHO 110/16308ambCsl BBIPAOOTAaHHBIMU KPUTEPUSIMH OIIEHKH M CAMOOIICHKH, UCXOIS U3
[EJTH ¥ UMEIOIINXCS KPUTEPUEB, Pa3jinyasi pe3yIbTaT U CIIOCOOBI JICHCTBHUIA;

— B XOJIe TIPEICTAaBICHUS MPOEKTA 0a8ams OYeHK) €To Pe3ylbTaTaMm;

— CaMOCTOSITEIIbHO 0CO3HA8AMb TIPUUMHBI CBOETO YCIIeXa HITH HEeycIlieXa U HaXOIUTh CIIOCOOBI
BBIXOJ/Ia U3 CUTYallUH HEYCIIeXa;

— YyMemb OyeHums CTEIICHb YCICIIHOCTH CBOEH WHAWBUAYAbHOW 00pa3oBaTeIbHOMN
JESITEIIbHOCTH;

— Oasamb OYeHKYy CBOWM JIMYHOCTHBIM KadecTBaM W YepTaM XapakTepa («KaKoB $1»),
OTIpEeIeNIATh HANIPABIEHUSI CBOETO Pa3BUTUA («KAKUM S XOUY CTaThy», «4TO MHE JIJIs 3TOTO HAJI0
CIIENIaThy).

Cpeocmeom popmuposanus peryasaTUBHbIX Y'Y ]l ciyKaT TEXHOIOTHS MPOOIEMHOTO Tuanora

Ha OJTale W3Y4eHUS HOBOIO MaTepualia M TEXHOJOIHA OLEHMBAHUS 00pa3oBaTENbHBIX
JOCTH>KEHUH (y4eOHBIX YCIIEXOB).

Io3naeamenvuvie YY/I:

— AHATU3UPOBAMb, CPABHUBAMD, KlACCUpuyuposams u 06006wams HaKThl U SBICHUS;

— ocyujecmenams CpaBHEHHE, CEPUALIUIO U KITACCU(PUKAIINIO, CAMOCTOSITENILHO BBIOMpas
OCHOBAaHUS U KPUTEPHUH JIIS YKA3aHHBIX JIOTHISCKUX OTEPAIUii; CTPOUTH KJIACCU(DUKAIIUIO MTyTEM
JTUXOTOMHYECKOTO JIeJICHHs! (Ha OCHOBE OTPHIIAHHUS);

— cmpoumb JIOTHYECKH OOOCHOBAaHHOE pacCyKICHHE, BKIIOYAIONIEEe YCTAHOBIICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH;

— co30asamp MaTeMaTHYECKUE MOJICIIH,



— COCTaBJIATh TE3MCHI, pA3IMYHbIC BHABI IUIAHOB (IIPOCTBIX, CIOXKHBIX M T.IL.).
[IpeoOpa3oBbiBaTh MHGOPMALIMIO U3 OJHOTO BUJAA B JPYroil (Tabiuily B TEKCT, AUarpaMmy u
mp.);

— 6bIYUMbIGAMb BCE YPOBHU TEKCTOBOH MH(OpMALIUL.

— yMmemsb onpedeisimbs BO3MOXKHBIE HCTOUHUKH HEOOXOAMMBIX CBEACHHIA, IPOU3BOIUTH ITOUCK
uH(pOpMalli1, aHAJTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

— IOHUMAas TO3MULMIO JIPYrOro 4ejlOBEKa, pasiuyams B €ro pedd: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeNbCTBO  (apryMEHTHI), (bakThbI; TUIOTE3bl , AaKCUOMBI, Teopuu. [ 3Toro
CaMOCTOSITEJIbHO HCIIOJb30BAaTh PA3JIMUHbIE BUJIBI YTEHHS (M3ydarouiee, MNPOCMOTPOBOE,
03HAKOMUTEIILHOE, TOMCKOBOE), MPUEMBI CITYIIAHHUS.

— caMOMy c030a6ams WCTOYHUKH WH(POPMAIUU PA3HOTO THIA M JJIs Pa3HBIX AyAUTOPHIA,
coOiroaaTh UHGOPMALIMOHHYIO TUTHEHY U MpaBuiia HH(OOPMALIMOHHOW O€3011aCHOCTH;

— yMemb UCNO1b306aMb KOMIIBIOTEPHBIE I KOMMYHUKAIMOHHBIE TEXHOJIOTUHM KaK HHCTPYMEHT
JUISL TOCTHKEHUSI CBOMX Iiefiell. YMeTh BbIOMpaTh aJileKBaTHbIE 3aJauye HHCTPyMEHTaJbHbIE
MPOrPaMMHO-aNIapaTHBIE CPEACTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus mo3HaBaTedbHbIX YY ]l cmykaT y4eOHBII MaTepuall U MHpexie

BCEr0 MPOJYKTUBHBIE 3aJaHMs y4eOHHKA, TTO3BOJISAIOLIME ITPOJBUTATHCS 110 BCEM ILIECTH JTMHUSAM
pa3BUTHA.

1-5 JIP — Mcnonb3oBaHue MaTeMaTUUYECKUX 3HAHUM JJIs1 PELEHUS pa3IMYHbIX MaTeMaTHUYECKUX
3a]a4 U OLICHKU IOJIY4YECHHBIX PE3yJIbTaTOB.
2-51 JIP — CoBOKYITHOCTh YMEHHH TI0 UCITIOJIB30BAaHUIO TOKA3aTEIbHON MaTeMaTHYECKON PeyH.
3-1 JIP — CoBokymnHOCTh yMeHUH 10 paboTe ¢ MHpOpMaIel, B TOM YUCIIEe U C Pa3IUYHBIMU
MaTE€MaTHYECKUMU TEKCTaMH.
4-1 JIP — YMeHMsI MCIIONIB30BaThb MaTe€MaTUYEeCKHE CpeJCTBA IS U3YyYeHHMs M ONUCAHUA
peaIbHBIX MPOLIECCOB U SIBICHUM.
5-s JIP — He3aBUCUMOCTb ¥ KPUTUYHOCTH MBILIUICHUS.
6-s1 JIP — Boig 1 HACTOMYMBOCTE B JOCTUKEHUH 1IEJIH.

Kommynuxamuenvie YY/I:

— CaAMOCTOSITETILHO 0p2anu306b16ams yieOHOE B3aUMOCHCTBHE B IpyNIe (ONpeaensaTh o01ue
1IEJTH, IOTOBapUBATHCS APYT C IPYTOM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOATBEPKas ux pakramu;

— B TUCKYCCUU YMemb 6bl0BUHYNb KOHTPAPTYMEHTHI;

— YUUTBCSI KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C TOCTOUHCTBOM NPU3HABAMb
OImMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— MIOHUMasl TIO3UIIMIO IPYTOT0, paziuuams B €ro pedr: MHEHUE (TOUYKY 3peHus),
JTIOKA3aTeJIbCTBO (APTYMEHTHI), (PaKThI ; TUTIOTE3bI, AKCHOMBI, TEOPHH;

— YyMemb B3TJIAHYTh Ha CUTYAILIUIO C MHOU MO3UIIUU U 00208apU8AmvCsi ¢ TFOABMHI HHBIX
TO3UIINH.

Cpeocmeom  Gopmupogarus KOMMYHUKATUBHBIX Y Y]] ciayxaT TeXHOIOTHUS MPOOIEMHOTO

quanora (moOyXAAaroMid U MOABOASAILINN TUANOT) U OpraHu3aius paboThl B MajblX Tpymlmnax,
TaK>Ke MCIOJIb30BaHNE HA YPOKaX 3JIE€MEHTOB TEXHOJIOTUU MPOIYKTUBHOTO YTEHUS.

Conep:xanue y4eOHOro npeaMera ¢ ykazanueMm (popm opraHu3anuu y4eOHbIX 3aHATHI,
OCHOBHBIX BH/IOB Y4eOHOM J1eATeIbHOCTH

B ocHOBe conepkaHusi OOy4YeHHS MaTeMaTHUKE JIKUT OBJAJICHUE YYaIlUMUCS
CIEAYIOUMMH BAJIaMH KOMIETEHIINI: MPpeAMeTHOH, KOMMYHUKATUBHOMN, OPraHNU3alMOHHON 1
001IeKYJBTYPHOH. B COOTBETCTBUU C 3TUMHU BUJAMU KOMIIETEHIIMII HAMU BbIJICJICHBI TJIABHbBIE
COJIepXKATENbHO-TIETIEBbIEC HAIpaBJeHUs (JTUHWUW) PA3BUTHS YUYalUXCS CPEACTBAMHU TpeaMeTa
«MaremaTuka.



IIpenmernass kommereHuus. Ilog mnpeaMeTHONM  KOMIETEHIMEW  MOHUMAETCS
OCBEJOMJIEHHOCTh IIKOJILHUKOB O CHCTEME OCHOBHBIX MAaTeMaTHYE€CKUX MPEACTABICHUN U
OBJIAJICHUEC WMH HEOOXOJWMBIMH TMPEIMETHBIMH YMEHUsMU. DOpPMHUPYIOTCS CIICAYIOIINe
0o0pasyromue 3Ty KOMIETEHIMIO MPEICTABICHUSA: O MATEMaTHYECKOM S3BbIKE KaK CpEICTBE
BBIPDAKEHHUSI MaTeMaTHYECKHUX 3aKOHOB, 3aKOHOMEpPHOCTEH H T.J.; O MaTeMaTUYECKOM
MOJICJINPOBAHUHU KaK OJHOM M3 Ba)XKHBIX METOJOB MO3HaHUsl Mupa. PopMHUpYyIOTCS Clleyronue
oOpa3yromue 3Ty KOMIETCHIIMIO YMEHHS: CO3/1aBaTh IPOCTEHIlMe MaTeMaTUYecKUue MOJEIH,
paboTaTb ¢ HHMMHM ¥ HWHTEPIPETUPOBATH IOJYYECHHBIE pe3yJbTaThl; MNpHOOpeTaTh U
CUCTeMAaTHU3UPOBATh 3HAHUS O CrOoco0ax pelieHus MaTeMaTHYeCKUX 3a/ay, a TaKkKe MPUMEHSTh
9T 3HAHUS U YMEHUS JUIsl pELICHUsI MHOTUX JKU3HEHHBIX 3a]1a4.

KommyHukaTtuBHasgs  koMmereHuusi. Iloxl  KOMMYHHMKaTMBHONM  KOMIIETCHLIMEHN
MOHUMAETCS CPOPMUPOBAHHOCTh YMEHHUS SICHO M YETKO U3JIaraTb CBOM MBICTH, CTPOUTH
apryMEHTUPOBAHHBIE PACCYXICHHUS, BECTH JUAIIOT, BOCIIPHHUMAs TOYKY 3pCHHsI COOCCeTHHUKA U
B TO )K€ BpeMs mojBeprasi €€ KpUTUUECKOMY aHajIu3y, OTCTauBaTh (P HEOOXOAUMOCTH) CBOIO
TOUKY 3pEHHS, BBICTpaWBasg CUCTEMY aprymeHTauuu. QDopMHpPYIOTCS o0O0pasyroume 3Ty
KOMIIETEHIIMIO YMEHUs, a TAK)Ke YMEHUS U3BIIeKaTh HH(GOPMAIIMIO U3 PA3HOTO pOa HCTOYHUKOB,
npeoOpa3zoBbIBast €€ Mpu HEOOXOAUMOCTH B Apyrue PopMbl (TEKCTHI, TAOIHIIBI, CXEMBI U T.J.).

OpranuszanuonHas komnereHuus. [1og opraHM3alMOHHON KOMIIETEHIIMEN TOHUMAETCS
c(hOpMUPOBAHHOCTh YMEHHUSI CaMOCTOSATEIBLHO HAaXOJAWTh W TMPUCBAUBATH HEOOXOJUMBIC
y4amumMcst HOBbIE 3HaHUsL. DOPMUPYIOTCS CIAEAYIONINE 00pa3yIOIIUe 3Ty KOMIIETCHITUIO YMEHUS:
CaMOCTOSITEJIbHO CTaBUTh Yy4eOHYIO 3amauy (1esib), pa3OuBaTh €€ Ha COCTaBHBIE 4YacTH, Ha
KOTOpBIX OyJIeT OCHOBBIBATBHCS IMpollecC €€ pEIIeHUs, aHaJU3UPOBATh PE3yNbTaT JEHCTBUS,
BBISIBJISITH JIONYIIEHHBIE OMIMOKH M HETOYHOCTH, HUCHIPABIATh UX M MPECTABIATH MMOTYYSHHBIN
pe3ynbTaT B popMme, IerKo JOCTYIMHOU /U BOCIPUATUS IPYTUX JIIOICH.

OO0mexkyJabTypHas komneTeHuus. [log oOmeKkynbTypHOI KOMIETEHIIMEH MOHUMAETCS
OCBEJIOMJICHHOCTh IIKOJIbHUKOB O MaTeMaTHKe KaK dJIeMEHTEe O0IIeYeIOBeYECKOi KyIbTyphl, €€
MeCTe B CHCTEME JIPYTUX HAyK, a Takke €€ POJu B Pa3BUTUM MPEJICTABICHUN YEIOBEYECTBA O
IEJOCTHOM KapTuHe wmupa. DopMHUpYIOTCS CIeAyIHUe O00pa3ylolue 3Ty KOMIIETSHITHIO
MPEACTABICHUS: 00 YpPOBHE pa3BUTHS MaTEMAaTHKH Ha Pa3HbIX HMCTOPHUYECKUX ITamax ; O
BBICOKOW TPAKTUYECKOW 3HAYMMOCTH MATEMAaTHKU C TOYKUA 3PEHHUS CO3JaHUS U Pa3BUTHUS
MaTepUalbHOU KyJIbTYpbl YEIOBEYECTBA, @ TAKKE O BAXKHOM POJIU MATEMATUKHU C TOUYKHU 3PEHUS
GbOpMUPOBAHUN TaKWX BAKHEHIIMX YepT IUYHOCTH, KaK HE3aBUCUMOCTh W KPUTHYHOCTH
MBIIUIEHHUS, BOJS U HACTOMYMUBOCTD B JIOCTUKEHUU LEIH U JIp.

AJTEBPA (200 )

AuiredpanyecKkue BbIpakeHHsl. ByKBeHHBIC BBIpaXEHUs (BBIPAKECHHS C TIEPEMEHHBIMH).
UucnoBoe 3HaueHWe OYKBEHHOTO BbIpaXkeHHUs. JlomycThmbple 3HA4YeHHS TEPEMEHHBIX.
[ToncranoBKa BbIpakeHUH BMeCTO mnepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BbIpaXKEHHH Ha
OCHOBE CBOMCTB aprU(METHUECKHX ACHCTBUIA. PaBeHCTBO OyKBEHHBIX BhIpaKeHU. TOXKIECTBO.
Crenenb ¢ HaTypaJlbHbIM TOKa3aTeleM U ee cBoMcTBAa. OqHOWIEHbl M MHOrowieHbl. CTeneHb
MHorowieHa. CloXeHue, BbIUUTAHHE, YMHOKEHHE MHOTroujJeHOB. Dopmyibl COKpaIEHHOIO
YMHOXXEHHMS: KBaJapaT CyMMbl M KBaapar pasHoctd. @DopMmyna pa3HOCTH KBaApaToOB.
[IpeoOpazoBanme 11€70T0 BBIPAKEHUSI B MHOTOWIEH. Pa3noskeHre MHOTOYJICHOB Ha MHOXKHTEIH.
MHorouwiensl ¢ oqHoM nepemeHHor. Kopenb MHOrowieHa. KBaapaTHbIN TpeXusieH; pa3iioKeHne
KBaJ[paTHOI'O TPEXUJIE€HA Ha MHOKHUTEIIH.



Anrebpanueckas apoos. OCHOBHOE CBOMCTBO anreOpamdeckoil apodu. CrokeHue, BEIYUTAHHE,
YMHOXXEHHeE, JeNieHne areOpanyeckux Apooeil. CTeneHs ¢ 1ebIM M0Ka3aTesieM 1 €€ CBOICTBA.
ParnmonanbHbIe BEIpaXXEeHUS U UX ITpeodpa3oBanus. Jloka3aTeabCTBO TOKIECTB.

KBanpatusie xopHu. CBOHCTBa apu(PMETHUYECKUX KBAJPATHBIX KOPHEH M UX MPUMEHEHHE K
IpeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUM U BBIYUCICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ oaHoil nepemeHHoi. Kopenb ypaBHeHus. CBONCTBA YUCIOBBIX
paBeHCTB. PaBHOCWIIBHOCTD ypaBHEHUH.

Jluneitnoe ypaBHenue. KBampatHoe ypaBHeHue: (opmyna KOpHEH KBaJpaTHOIO YPaBHEHHS.
Teopema Buera. Penienue ypaBHEeHUM, CBOAAIIMXCS K JUHEUHBIM U KBaApaTHeIM. [Ipumeps pe-
LIEHUs] YpaBHEHUU TPEThEN U 4eTBEPTON CTeNEeHU. Perenne qpoOHO-paliMoHaIbHBIX YPaBHEHU.
VYpaBHeHue ¢ OByMs IepeMEeHHbIMU. JIMHEWHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMH, IPUMEPHI
pellIeHUs] ypaBHEHUH B 1IEJIBIX YU CIIAX.

Cucrema ypaBHEHHUH C JByMs II€peMEHHbIMH. PaBHOCHIBHOCTH cucTeM. CHCTEMBI ABYX
JUHEUHBIX YPAaBHEHHH C JIByMs IIE€PEMEHHBIMHU; PELICHUE IOJICTAHOBKOM U CII0KEHHUEM.
[Ipumepsl pelieHns: CUCTEM HEIMHEMHBIX YPABHEHUI C IByMs [IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 33124 aNreOpandeckum crocoOom.

JlexapToBbl KOOpPAMHATHI Ha IUIOCKOCTU. ['padumyeckas MHTepIHpeTanusl YpaBHEHHsI C JIBYMS
nepeMeHHbIMH. [ paduK TMHEHHOTO YpaBHEHUS C JBYMs IEPEMEHHBIMU; YTI0BOH KO3 dumeHt
NpSMOIi; yCJIOBHE MapauIeIbHOCTH NPAMBIX. ['paduKu mpocTeHImx HETMHEHHBIX ypaBHEHUN:
napaboiia, runep0oiia, OKpyKHOCTb. ['pauueckas MHTEpIpeTaluss CUCTEM YpPaBHEHUN C IByMs
NIEPEMEHHBIMH.

HepaBencrBa. HuciaoBble HepaBeHCTBa U UX CBOicTBa. HepaBeHCTBO ¢ 01HOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEilHble HepaBeHCTBa ¢ OJHOW nepemeHHOH. KBagpaTHbie
HepaBeHCTBA. CHCTEMBbl HEPAaBEHCTB C OJIHOM IIEPEMEHHOM.

OYHKIINH (65 1)

OcHoBHbBIC MOHATHA. 3aBUCUMOCTH MEXAY BeauunHaMu. [IpencraBienue 3aBucuMocTein
dopmynamu. [lonsarue pynkmuu. O6nacTe onpeaeneHUss 1 MHOXKECTBO 3HAYCHUH (YHKLUU.
Crnioco6b! 3amanus ¢yHkuuu. 'padux ¢ynkuun. CoiicTBa (QyHKIMHA, nX oTOOpa)keHHE Ha
rpaduke. [Ipumepsl rpaguKoOB 3aBUCHMOCTEN, OTPAXKAIOIINX pealbHbIE MPOIECCHI.

YucaoBble  pynknun.  DyHKIUK,  ONKHCHIBAOIIME  MPAMYHO H  OOpaTHYyIO
IPONOPLMOHANIbHBIE 3aBUCUMOCTH, UX I'paduKH U cBoiicTBa. JInHeliHas pyHKus, ee rpaduk u
cBoiictBa. KBanmparnunas ¢ynkuus, ee rpaduxk u cBoiictBa. CTemneHHble (QYHKUUU C
HaTypaJbHBIMU MOKa3aTensiMu 2 U 3, ux rpaduku u cBoiictBa. ['paduku dhyHKIMHA ¥ =lx, y =
VX, y = [x].

YucnoBble MOCaACA0BATENBHOCTH. [[OHATHME YKMCIIOBOM IMOCIENOBAaTENBHOCTH. 3aJaHHE
MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit U popmMyIioif N-ro dieHa.

Apudmerndeckas 1 reomerpudeckas nporpeccun. @opmMyisl N-ro wieHa apuPpMeTHIecKoit
U TEOMETPUYECKON Mporpeccuii, CyMMbl MepBbIX I ujeHOB. M300pakeHHEe YJIEHOB
apu@MeTUYeCcKOil M TeOMEeTpPUUYECKOH mporpeccuid TOYKaMU KOOPAMHATHOM IJIOCKOCTH.
JInHENHBIN U 3KCIOHEHIIUAIBHBIA pOCT. CII0KHBIE TPOLIECHTHI.

BEPOATHOCTDb U CTATUCTHUKA (394)

OnucaresqbHast craTtucTuka. [lpencraBieHue AaHHBIX B BHJAE TaONHUL, AMarpamm,
rpapukoB. CiyuaiiHas H3MeHYMBOCTb. CTAaTUCTHYECKHE XapaKTEPUCTHUKH Habopa aHHbBIX:
cpeaHee apupMeTHYeCKoe, MeauaHa, HauOoJbIllee M HaMMEHbIIEe 3HAUYEHUs, pa3Max.
[IpencraBieHne 0 BEBIOOPOYHOM HCCIIEIOBAHUU.




Ciayuaiinble cOOBITHSI M BepPOSATHOCTb. [[OHATHE O CIy4ailHOM ONBITE U CIIy4YaHHOM
coObiTum. YacroTa ciryyaitHoro coobitTus. CTaTUCTHUECKUH MOIXO/A K MOHITHIO BEPOSTHOCTH.
BeposiTHOCTH MPOTHUBOMOJIOKHBIX COOBITUH. JlOCTOBEpHBIE W HEBO3MOXHBIC COOBITHS.
PaBHOBO3MOXXHOCTE COOBITHH. KiTaccuueckoe onpeieneHne BepOSTHOCTH.

KomOunaTtopuka. Pemenne  KOMOMHAaTOpPHBIX  3agad  IepedopoM  BapUaHTOB.
Komb6unaropnoe npasuio ymHoxenus. [lepectanHoBku u pakTopuai.

JIOI'MKA U MHOXECTBA (10 u)

TeopeTnko-MHOKeCTBeHHbIe NMOHATHA. MHOXECTBO, JIEMEHT MHOXKECTBA. 3a/laHue
MHOXECTB IIEPEYUCICHUEM 3JIEMEHTOB, XapaKTEPUCTHUYECKUM CBOMCTBOM. (CTaHIapTHBIE
0003Ha4YeHMsI YUCTIOBBIX MHOKECTB. ITycToe MHOXkeECTBO U ero obo3HaueHue. [TonMHOKeECTBO.
OO0benuHeHNE U MepeceyeHue MHOKECTB.

Wnmoctpanysi OTHOLIEHMM MEXy MHOXKECTBAMM C IIOMOILIBIO JUarpaMMm OWiepa —
Benna.

JuieMeHThl Jioruku. Ormnpeznenenue. AKCHOMBI W TeopeMbl. JlokazarenbCTBoO.
JlokazaTenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas AaHHOU. [Ipumep 1 KOHTpIIpUMeEp.

[TonsiTe 0 PaBHOCUJIBHOCTH, CJIE€I0OBAaHUH, YIIOTPEOICHHUE JIOTUUYECKUX CBSI30K: e ..., mo
6 MOoM U MOJIbKO 6 mom ciydae, JIOTUUCCKUC CBA3KU u, uiu.

MATEMATHKA B HCTOPUYECKOM PA3BUTHH
Hctopus popMupoBaHus MOHATHS YUCIA: HATYpalIbHbBIE YHCIA, IPOOH, HEAOCTATOUHOCTh
palMOHAIBHBIX YNCEN ISl TEOMETPUYECKUX U3MEPEHUN, UppallMOHaNIbHbIE uyncia. CTapuHHbIE
cucteMbl 3anucu uucen. Jpobu B BaBunone, Erunrte, Pume. OTKpbITHE NECITHYHBIX TPOOEH.
Crapunnble cuctembl Mmep. [lecatuunble apoOu U MeTpuueckass cucrema mep. llosiBieHue
OTpHULATENbHBIX YUCET U HYJIA. Marnuukui, Jiiep.
3apoxeHue anreOpel B Heapax apupMmeTuku. Aub-Xope3mu. PoxieHue OyKBEHHOI
cumBoimkn. I1. depma, ®@. Buer, P. Jlekapr. McTtopus Bompoca o HaxoxiaeHHH (Hopmy
KOpHEH anre0pandeckux ypaBHEHHMH, HEpaspelIMMOCTb B paJMKalaX ypaBHEHUH CTENECHH,
oonpiieit ueteipex. H. Tapranes, k. Kapnano, H. X. A6ens, O. [Nanya.
N300peTenne mMerosia KOOpIUHAT, O3BOJISIOIETO MEPEBOJUTh FEOMETPUUECKHUE OOBEKTHI
Ha s3bIk anreOpsl. P. Jlexapt u 1. ®depma. [Ipumepsl pa3auyHbIX CUCTEM KOOpAMHAT Ha
IIJIOCKOCTH.
3amaua Jleonapao Iuzanckoro (dubonayun) o kponukax, yucia OuboHauyyu. 3agava o
[IaXMaTHOM JTOCKE.
Hcrokn Teopun BEpOSTHOCTEN: CTPaxoBOE A€o, a3apTHble Urpkl. 11. @epma u b. [Tackans.
. bepnymmu. A. H. Konmoropos.
Ot 3emnemepust k reomerpuu. [ludarop u ero mxona. danec. Apxumen. [loctpoenue ¢
MIOMOLIBI0 IUPKYJIS U JUHEWKH. [locTpoeHue NpaBMIIBHBIX MHOIOYrOJbHUKOB. Tpucekuus
yria. KBanparypa kpyra. Yasoenue ky6a. Mctopus yucna n. 3onotoe ceuenue. «Hauanay
EBxmuna. Oitnep. H.U. JIoGaueBckuii. Micropus msroro nocrynarta.
Codwuzmsbl, mapaoKCHI.
Pe3epB Bpemenn — 55 4.

Ocnoenoe coOep.m'aHue no memam

AJITEBPA 7-9 (306 1)




OcHoBHOe CoaecpKaHue 1o TeMaM

XapakTepucTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH
YYeHHMKa (HA YPOBHE Y4eOHBbIX JeiiCTBH)

1. JleiictBuTeIbHbBIE yncaa (15 u)

Pacuiupenue MHOKECTBA HATYpaIbHBIX
YHUCEN 0 MHOXKECTBA IEJIbIX, MHOYKECTBA
LEJIBIX YHUCEIT 10 MHOYKECTBA
palMOHAIBHBIX. PalimoHaabHOE YUCIIO KaK
OTHOILIIEHHE M/N , T m — LEI0€E YNUCII0, N
— HaTypaJibHOE.

CTeneHp ¢ MeNbIM MOKa3aTeIeM.
KBanpaTtHbiii kopeHs u3 uncia. Kopennb
TpeTbel cTeneHu. 3anuch KOpHEH ¢
MTOMOIIIBIO CTENIEHU C APOOHBIM
MTOKa3aTeIIeM.

[TonsiTue 06 UppaIrMOHAILHOM YHCIIE.
VppanuoHatbHOCTb Yrcia V2 1
HECOU3MEPUMOCTh CTOPOHBI U JJUAroHaIn
KBajapara. JlecITHIHbIC TPUOITMKEHUS
HMppanyoHaJIbHbIX YUCE.

MHokecTBO IEHCTBUTEIHLHBIX YHCEI;
MpeJCTaBICHUE AEHCTBUTEIBHBIX YHCEI
OCCKOHEUHBIMH JIECATUYHBIMU APOOSMHU.
CpaBHeHHE 1EMCTBUTENBHBIX YUCEIL.
B3anmHO 01HO3HAYHOE COOTBETCTBHUE
MEXAY JE€HCTBUTEIbHBIMU YUCIAMH U
TOYKaMU KOOPJAMHATHON IIPSIMOM.
YucrioBble IPOMEKYTKUA: UHTEPBAJL,
OTPE30K, JIyd

OnucelBaTh MHOKECTBO LIEJIBIX YHUCEN, MHOKECTBO
palMOHaIbHBIX YHCEJ, COOTHOLIEHUE MEXAYy STUMHU
MHO’KECTBaMHU.

CpaBHUBaTh U YHOPSAOYMBATh PALIMOHAIBHBIE YKCIIA,
BBITOJIHATh BBIYMCIICHUS C PAllMOHAJIbHBIMU YHCIIAMM,
BBIUMCIIATH ~ 3HAYEHUS  CTENEHEH C  LEIbIM
IIOKAa3aTeJIEeM.

@OopMyJIMPOBATh ONPEIEICHUE KBAJAPATHOTO KOPHS U3
uncna. McnonbsoBats rpadux Gynkmum y = x2 s
HaxOXKJICHHUs  KBAJpPaTHbIX KOpHEW. Bprauciars
TOYHBbIE M  NPUOJMDKEHHBbIE 3HAUEHHs  KOpHEH,
UCIONB3YSl HpU  HEOOXOAUMOCTH  KaJbKYISTOD;
IIPOBOAMTH OLICHKY KBaJpaTHBIX KOPHEH.
@opMyIMpOBaTh  ONpPEAEIEHHE  KOpHA  TpeTher
CTENEHHU; HAXOOUTh 3HAYCHUs KyOMYECKUX KOpHEM,
pY HEOOXOIUMOCTH HCIIOB3YS, KaTbKYJIISTOP.
HccnenoBatb  CBOMCTBA  KBajpaTHOIO  KOpHS,
KyOHUY€eCcKoro KOpHS, IIPOBOIA YHUCIIOBBIE
DKCIEPUMEHTBl C MHCIIOJIIB30BAHMEM KaJIbKYJISITOPA,
KOMIIbIOTEPA.

[IpuBoauTe TpHUMEpPBl UPPALUOHAIBHBIX  YHUCE,
pacno3HaBaThb palUOHAIBHBIE M UPPALHOHAIBHBIC
quciaa; M300pakaTh 4YMCIIAa TOYKAMH KOOPIAMHATHOU
IPSAMOM.

HaxonuTh necsTuuHble MPUOIMKEHUS PALMOHATBHBIX
U HUppalMOHAJbHBIX  YHUCEN;  CpaBHUBaTh U
YIOPSAAOYUBATh I€HCTBUTEIBHBIE YHCIIA.

OnuceIBaTh MHOXKECTBO JIEUCTBUTENBHBIX YUCEIL.
Hcnonp30BaTh B NUCbMEHHOW MaTEMAaTHYECKON pedH
0003HaueHHs U rpaduyecKue N300paKeHUsT YUCIOBBIX
MHO’KECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY

2. U3mepenusi, npuéamkenus, onedku (10 u)

[TpuOnmxkeHHOe 3HaYEHHE
BEJIMYMHBI, TOYHOCTH MPUOITUKECHHUS.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO0 MUPa
(OT PNeMEHTapHBIX YaCTHUIIL J0
BcenenHoit), 1IuTeIsHOCTD MPOIIECCOB B
OKpy>KarolieMm mupe. Boinenenue
MHOXUTEI - cTernenn 10 B 3ammcy 4ncia.
[TpukuaKa v OIeHKa pe3yIbTaTOB
BBIYHCIIEHUH

HaxonuTh, aHATU3UpOBaTh, COMOCTABJISATH YHCIIOBHIC
XapaKTePUCTHKU 00BEKTOB OKPYKAIOIIETO MHUpA.
Hcnonp30BatTh 3auch YMCENT B CTAHAAPTHOM BHJIE JUIS
BBIPQXEHHUS  Pa3MEpPOB  OOBEKTOB, JUIUTEIHHOCTH
MIPOIIECCOB B OKPYIKAIOIIEM MHPE.
CpaBHUBaTh 4YHCIAa W BEIUYUHBI,
HCToIb30BanueM crernenu 10.
Hcnons30Barh pas3HbIe bopMeI
NPUOIMKEHHBIX — 3HAYCHWMW;  JIejaTh
TOYHOCTH MPUOIMKEHUS 10 UX 3aIUCH.
BBITIOTHATE BBIYUCIICHUS C peaTbHBIMHU JTAHHBIMHU.
BEBINOTHATE NIPUKHUJIKY U OLIEHKY PE3YIbTaTOB
BEIYHCIIEHUH

3allMCaHHBIC C

3armucu
BBIBObI 0

3. BBenenue B aaredpy (8 u)

byKkBeHHbIE BbIpa)KeHUS (BBIPAXKEHHUSI C |BI)IHOJ'IH${TB JJIEMEHTapHbIE 3HAKOBO-CUMBOJIMYECKUE




nepeMeHHbIMH). UncnoBOe 3HaUEHHE
OYKBEHHOTO BbIpaxkeHUs. JlomycTumsbie
3Ha4YeHUs niepeMeHHbIX. [loicTranoBka
BBIPKEHHUI BMECTO IIEPEMEHHBIX.
[TpeoOpazoBaHue OYKBEHHBIX
BBIPKEHHI HA OCHOBE CBOMCTB
apudMeTHIeCcKuX NecTBUH. PaBeHCTBO
OYKBEHHBIX BhIpaKeHUU. TOXIEeCTBO

IIGfICTBHHI MMPUMCHATH 6yKBBI JIIsL 0003HaYeHM YHUCCII,

Ui 3amMcH  OOIIMX — yTBEPKICHWH; COCTaBIATH
OyKBEHHBIC BBIPAKEHUS IO YCIOBUSAM, 3aJaHHBIM
CIIOBECHO, PHCYHKOM W 4epPTEKOM;
npeoOpa3oBbIBaTh  anreOpandeckue  CyMMbl U
NpOU3BEJCHUS (BBIOJIHATH IPHUBEICHUE MOJOOHBIX
ClIaraeMbIX,  PAcKpbITHE  CKOOOK,  YIpPOIICHHE
MIPOU3BEICHUN ).

BbluucnaTe  4YMCIOBOE ~ 3HAUY€HHE  OYKBEHHOTO
BBIDAKCHUS;  HAXOMUTh  O0JAcTh  JIOIMYCTHMBIX

3HAYEHUM IEPEMEHHBIX B BBIPAKECHUU

4. Muorowiensl (45 u)

CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM
u ee cBoiicTBa. OTHOYJICHEI U
MHorowieHsl. Ctenens MHOro4aeHa. Ciio-
JKE€HUE, BBIYUTAHUE, YMHOKCHUE
MHOTOWIEHOB. @OPMYJIbI COKPAILIEHHOTO
YMHOXEHHUS: KBaJApaT CyMMBbI U KBaJpaT
pasHoctu. @opmyiia pa3HOCTH KBAJIPATOB.
IIpeoOpa3zoBaHue 1ETOTO BEIPAKECHHS B
MHOro4jeH. Pa3nokeHne MHOro4jIcHa Ha
MHOKUTEIIH: BRIHECEHHE O0IIEro
MHOKHUTEJSI 32 CKOOKH, TPYIIITAPOBKA,
npuMeHeHne (HOpMyIl COKPAILIEHHOTO
YMHOKEHHS.

MHoOro4jieHsl ¢ OJHON EPEMEHHOM.
Kopenbs MHOrOunena. Ksagparusii
TPEXWIEH, Pa3JI0KEHUE KBAIPATHOIO
TpeXwieHa Ha MHOKUTEIIN

@opMyJIMpPOBATh, 3aMMCBHIBATH B CUMBOJIMYECKOU
¢dbopMe 1 000CHOBBIBATH CBOMCTBA CTETICHU C
HaTypaJIbHbIM IOKa3aTelIeM; IPUMEHSTh CBOMCTBA
CTEeNeHH IS MpeoOpa30oBaHusl BHIPAXKEHUN U
BBIYMCIICHHUI

BbINONHATE AEMCTBUS ¢ MHOTOWICHAMH.

Jloka3piBaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHHS,
OPUMEHSTh WX B MPeoOpa3OBaHUAX BBIPAKEHUU U
BBIUMCIICHUSIX.

BbINoNHATE pa3nokeHne MHOTOYWIEHOB Ha
MHOKUTEIH.

Pacnio3naBate KB aI[paTHBIﬁ TPCXWICH, BbIICHATDH
BO3MOXXHOCTb Pa3JI0XKCHUA Ha MHOXUTCIIN,
npeaCTaBJIATb KB a,[[paTHbIﬁ TPCXYJICH B BUIC

MIPOU3BEJCHHUS JINHENHBIX MHOXKUTEIICH.
[TpumeHsTh paznuuHbie POPMBI CAMOKOHTPOJIS MPU
BBINIOJTHEHUH [TPE0Opa30BaHUM

5. Aaredpanueckue apoou (22 u)

Anrebpanyeckast ApoOb. OcHOBHOE
CBOWCTBO anredpanyeckoi Apodu.
Coxkparenue apo6eit. CrnoxkeHue, Bbl-
YUTaHUE, YMHOKEHHE, JAeJICHUE
anre0pandecKux JApoOeid.

CreneHb ¢ 1IETBIM MIOKA3aTeNEM U e
CBOMCTBA.

ParyonanbHble BRIpaKE€HUS U UX
npeoOpa3oBanus. Jloka3arenbcTBO
TOX/IECTB

®opMyaHpoBaTh OCHOBHOE CBOMCTBO alredpandeckoi
JpoOu ¥ MPUMEHSATH €ro AJIs MpeoOpa3oBaHus Ipooeit.
BoimonHaTe AeicTBUs ¢ anreOpanyeckuMU JIpoOsiMU.
[TpencraBisTh 11€/10€ BBIPaXEHUE B BUJIE MHOTOYJIEHA,
IpoOHOE -B  BHUJAE  OTHOUIEHHS  MHOTI'OYJIEHOB;
JIOKa3bIBaTh TOXK/IECTBA.

@®opMyIHpoOBaTh OMNPEICIIEHUE CTENEHU C LEJIbIM
nokasareineM.  PopMyinumpoBarh,  3alUChIBaThb B
CUMBOJINYECKOM dopMe M WIUIIOCTPUPOBATH
IIpPYMEpPaMH CBOMCTBA CTEMEHU C LIEJIBIM [TOKA3aTEeNEM;
MPUMEHSTh CBOWCTBA CTENEHU MJisi NpeoOpa3zoBaHUs
BBIPAKECHUM U BBIYUCIICHUM.

6. KBagparubie kopuu (12 u)

TToHATHE KBAJPATHOTO KOPHS;
apr(METHIECKOTO KBaJPaTHOTO KOPHS.
YpaBHenue Bua x> = a. CBO¥cTBa
apr(METHIECKNX KBAJPATHBIX KOPHE:
KOPEHb U3 TIPOM3BEICHNS, JaCTHOTO,
CcTeneHu; ToxecTa (-a)° = a, rae a > 0,
Va2 = a. TIpuMeHeHHe CBOMCTB
apr(METHIECKNX KBaJPaTHBIX KOPHEH K
TIPeoOPa30BAHNIO UHCIIOBBIX BEIPAKEHHUI

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAJPATHBIX
KOpHEH; TPUMEHATh UX K TPEoOpa30BaHUIO
BBIPAKCHU.

Brranciars 3Ha4eHUsT BBIPAXKEHHM, COJIEpKAIUX
KBaJpaTHbIE KOPHU; BBIPAXKATh [IE€PEMEHHBIE U3
TEOMETPUUECKUX U PU3nIecKux HopmyI.
HccnenoBats ypaBHEHHE X° = @; HAXOAUTh TOYHBIE U
puOIMKEeHHBIE KOpHU 1Tpu >0




U K BBIYHUCJIICHUAM |

7. YpaBHeHHs ¢ 01HOii nepemeHHoi (38 u)

YpaBHeHue ¢ oaHOU nepeMeHHoN. Kopenn
ypaBHeHUsA. CBOMCTBA YUCIIOBBIX
paBeHCTB. PABHOCWIIBHOCTD YpaBHEHUN.
JIuneitnoe yYpaBHEHHE. Pemenue
YpaBHEHUH, CBOJALLIMXCS K TUHEUHBIM.
KBagpatHoe  ypaBHeHHe. Henonnbie
KBasipaTHble ypaBHeHUs. Dopmyna kopHel
KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemienue ypaBHEHMH, CBOASIIUMXCA K
KBaJpaTHbIM. bUKBagpaTHOE ypaBHEHUE.
IIpumepsl perieHuss ypaBHEHUN TPETbEN U
YETBEPTOM CTENEHEH pa3jioKEeHUEM Ha
MHOKUTEH.

Pemmenne npoOHO-paliOHAIbHBIX
YpaBHEHUM.

Pemenue TEKCTOBBIX
areOpanyecKuM Crocooom

3a1a4

[TpoBOIUTH TOKa3aTEIbHbBIE PACCY)KICHUS O KOPHAX
YpaBHEHHUS C ONIOPOM Ha OIPEJEIICHNE KOPHSI,
(YHKLNOHAJIbHBIE CBOMCTBA BBIPAXKEHUH.
Pacnio3naBaTh JIMHENHBIE U KBaJIpaTHbIE YPABHEHMS,
LeJIbIE U IPOOHbBIE YpaBHEHMUS.

Pemate nuHelHbIe, KBaApaTHbIC YPABHEHUS, a TAKKE
YpaBHEHMsI, CBOJAIIMECS K HUM; pelarh ApoOHO-
paloHaIbHbIE ypaBHEHUS.

HccnenoBaTh KBaipaTHbIE ypaBHEHUS 11O
JUCKPUMUHAHTY U K03 HuimeHTam.

Pemiate TekcTOBBIE 331241 aNreOpanyecKum
CHOCO0OM: IEPEXOANTH OT CIIOBECHOH (HOPMYTHPOBKU
yCIIOBHS 33J]a4u K aJlre0pandeckoil MoAeH myTeM
COCTaBJICHUS YPABHEHUS; PEIIaTh COCTABICHHOE
ypaBHEHHE; HHTEPIPETUPOBATH PE3YJIbTAT

8. Cucrembl ypaBuenmii (30 u)

VYpaBHeHHEe C JByMsS IE€PEMEHHBIMH.
JIuneitHoe YpaBHEHHE c JIBYMsI
nepemMeHHbIMU. [Ipumepsl penienus ypas-
HEHUI B LEJIBIX YUCIIAX.

Cucrema YpaBHEHUH c JIBYMS
NEepEMEHHBIMU. PaBHOCHIIBHOCTb CHCTEM
ypaBHeHud. Cucrema JABYX JIMHEHHBIX
YpaBHEHUH € JBYMs TE€PEMEHHBIMU;
pellieHne TOJCTAHOBKOW U CIIOKEHHUEM.
Pemenne cucrem ABYX ypaBHEHMH, OJHO
U3 KOTOPBIX JIMHEWHOE, a Jpyroe
BTOpoi creneHu. [lpumepsl pemieHus
CHUCTEM HEJIMHEHHBIX YPABHEHUN.

Pemenne TekcTOBBIX 3a7a4
anredpandeckuM crocoOom.

OnpenensiTh, ABJISETCS JIU [apa YUCEI PELICHUEM JIaH-
HOT'0 YPaBHEHHUs C ABYMs IIEPEMEHHBIMU; IPUBOJUTD
IIPUMEPBI PELICHUI YPaBHEHHUH C JBYMS
IIEPEMEHHBIMH.

Pemrats 3anaun, anreOpanyeckoil MOJENIbI0 KOTOPBIX
ABJIIETCS. yPABHEHUE C JBYMS [IEPEMEHHBIMU;
HaXOJUTh LIEJbIE PELICHHs ITyTeM nepedopa.

Pemate cucteMsl 1ByX ypaBHEHHUH C IBYMs
IIEPEMEHHBIMY, YKa3aHHBIE B COJICPKAHUU.

Pemate TeKCTOBBIE 331241 aNreOpanyeckum
CHocOo0OM: NEPEXOAUTH OT CIIOBECHOU (hOPMYIUPOBKU
YCIIOBHS 33Ja4u K alre0pandeckoil Moeu myTeM
COCTaBJICHUS CUCTEMBI YPaBHEHUI; peliaTh
COCTABJICHHYIO CUCTEMY YPaBHEHUI; UH-
TEPIPETUPOBATH PE3YJIbTAT.

9. HepaBencrna (20 u)

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

HepaBeHCTBO ¢  OQHOW  IEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JInHelHbIE
HEPaBEHCTBA C OJHOM  IEPEMEHHOM.

KBaaparHble HEPABEHCTBA.
CucreMbl TMHEWHBIX HEPABEHCTB C OHOMU
MepEMEHHOMN

@opMyIIUPOBATH CBOMCTBA YUCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAUHATHOM IPSIMOH,
JIOKa3bIBaTh aJire0panyecky ; MPUMEHSTh CBOMCTBA
HEPaBEHCTB B XOJ€ peLICHUs 3a1a4.

Pacnio3naBaTh TMHEIHBIE U KBAJPATHBIC HEPABEHCTBA.
Pemate 1MHENHbBIE HEPABEHCTBA, CUCTEMBI JTMHEHHBIX
HepaBeHCTB. PemaTe KBagpaTHbIE HEPABEHCTBA,
UCTOJIb3Ys TpapruecKue NpeICTaBICHUs

10. 3aBucumocTu Mexny Besnannamu (1

5 y)

3aBUCHUMOCTb MEX]ly BETMYMHAMH.
IIpencraBnenne 3aBUCHUMOCTEN
BEJIMYMHAMU B BUJIE
Beraucnenns no gpopmynam.
[Tpsmas IIPONOPLIMOHANIbHAS
3aBHCHUMOCTb: 3a/laHue dhopmyioi,

MEXY
bopmys.

CoctaBnsaTh (HopMyIibl, BEIpa)KaroIINe 3aBUCUMOCTH
MEX1y BEJIMYMHAMHU, BBIYUCIATH 10 (popmymnam.
PacrniozHaBaTh npsiMyto U 0OpaTHYIO
MIPONOPLIMOHANIbHBIE 3aBUCUMOCTH. PemiaTs TeKCTOBbIE
3aJ]aud Ha TIPSAMYIO M OOpaTHYIO MPOMOPLUOHATbHbIE
3aBHCHUMOCTH (B TOM YHUCJI€ C KOHTEKCTOM U3




KO3 PHULIHIEHT IIPONOPLIMOHAIBHOCTH;
CBOICTBA. [Tpumepsl MPSMO
IPONOPIHUOHATBHBIX 3aBUCUMOCTEH.
OO0parHas nponopLUuOHaNIbHAs
3aBHCUMOCTB: 337laHue POPMYIIOi,>

ko3 durmeHt odOpaTHOM
IIPONOPLUUOHAIBHOCTH; CBOKCTBA.
[Tprmepbl 00paTHBIX NPONOPLUOHATBHBIX
3aBUCUMOCTEH.

Pemenune 3aj1a4 Ha IPAMYIO
IIPONOPLUOHATIBHYIO u o0paTHyIO
IPONOPLHOHAIBHYIO 3aBUCUMOCTH

CMCXKHbBIX JUCHUIIIIMH, U3 peaHBHOﬁ )KI/I3HI/I).

11. Yucaosbie pynknun (35 u)

JlekapToBbl KOOpAWHATBl Ha IUIOCKOCTH.
I'padmueckas nHTEpHpeTansl YpaBHEHUS C
JBYMsI IEPEMEHHBIMU.

I'paduk nMHEMHOrO ypaBHEHHS C ABYMS

MEPEeMEHHBIMH,  yIJIOBOM ko3 duineHt
IIPSIMOM; yci0BUe [apaJlIeIbHOCTH
MPSIMBIX.

I'padpuxu MPOCTEUIINX HEJIMHENMHBIX
ypaBHEHUU (mapaboura, runepbona,
OKPYXHOCTB).

I'padmyeckas uHTEpHpETAlUsi  CHCTEMBI

YpaBHEHUH C ABYMS TIEPEMEHHBIMHU
[Tonstue pynkuuu. O6macTh ompeneneHus

U MHOXECTBO  3HAa4eHUH  (QyHKIHH.
Crioco6b1  3amanus  QyHkuuu. ['padux
¢yuknuu.  CpoiictBa  QyHKUMH,  UX

oToOpakeHHe Ha rpaduke: Bo3pacTaHue u
yObIBaHUE  (PYHKUMH, HYIH (QYHKIUH,
COXpaHEHHE 3HaKa. UTEHHE U INOCTPOCHHE
rpauKoB QyHKIIMH.

ITpumepsl rpapuKoB 3aBUCUMOCTEN,
OTPaXKAIOILUX PealbHBIE IPOLECCHI.

@yHKIMM, ONMCHIBAIOUIME MPSAMYKO H
o0paTHyI0 MPOINOPIIMOHAIbHbBIE

3aBHCUMOCTH, UX IpauKu.

Jluneitnast pyHkuus, ee rpaguk U CBONWCTBA.
KBanpatuunas QpyHkius, ee rpadguk u
CBOMCTBA.

CreneHHble (QYHKIUMM C HaTypaJbHBIMU
nokaszaremsiMu 2 u 3, ux rpaQuku Hu
coicTBa. ['padmku ¢pynkumit y = kK/x, y =
\x, y =W

Crtpouts rpadyiku ypaBHEHHUH C IBYMS
nepeMeHHbIMU. KOHCTpynpoBaTh SKBUBaJIEHTHBIE
peueBble BBICKAa3bIBAaHUS C UCIIOIb30BAHUEM
anredpanvdeckoro M reoMeTpUYECKOro SA3bIKOB.
Hcnonb30Bath GyHKIMOHATBHO-TpaduyecKue
MIpEICTaBICHMS sl PELIEHUS] U UCCIIEJOBAHUS
YpaBHEHUH U CUCTEM

Bbraucnares 3HaueHust QyHKIUH, 33 JaHHBIX
dbopmynamu (ipu HEOOXOJUMOCTH UCTIOIB30BATh
KaJIBKYJIATOP); COCTABIIATh TAOIUIBI 3HAUCHU I
GbyHKIUH.

Crpouts 1o Toukam rpaduku Gyaknmii. OnuceBaTh
CBOMCTBA (DYHKIIMM HAa OCHOBE €€ rpa)uyecKoro
IIpE/ICTaBICHHUS.

MonennpoBaTh peanabHble 3aBUCHMOCTH C TOMOLIBIO
¢dbopmyi u rpapukoB. HTepripeTupoBaTh rpapuku
peaJIbHBIX 3aBUCUMOCTEN.

Hcnonb30BaTh QyHKINOHATBHYIO CUMBOJIMKY JUIS
3aMucH pa3HooOpa3HbIX (PaKTOB, CBA3AHHBIX C
paccMarpuBaeMbIMU (DYHKITUSIMU, 0OOTaIIast OIBIT
BBITIOJIHEHUS 3HAKOBO-CHUMBOJIMYECKUX JAEUCTBHH.
Crtpouth peueBble KOHCTPYKIIUU C UCTIOJIb30BaHUEM
(YHKIMOHATIBHON TEPMHHOJIOTHH.

Hcnonb30BaTh KOMIBIOTEPHBIE IPOTPAMMBI JIs
HCCIIEI0OBaHM MOJIO0KEHUS HAa KOOPANHATHON
IJIOCKOCTH TpapuKOB (GYHKIMI B 3aBUCIMOCTH OT
3Ha4eHUu’ K03(h(PUIIMEHTOB, BXOAAIMIHUX B (hopMyiy.
PacrioznaBath Bubl U3ydaeMbIX (QYHKIUH.
[Toka3bIBaTh CXEMaTUYECKH MOJIOXKEHUE HA
KOOpPJIMHATHOM TUIOCKOCTH IpaukoB PyHKINN BUa
y=xx,y=ke+b,y=\lx, y =ax, y=ax?+c,

y = ax?+ bx+c, B3aBHCHMOCTH OT 3HAUCHHUI
KOA(Q(PHUIHUEHTOB, BXOASIINX B ()OPMYIIBI.

Crpouts rpaduku u3ydaembIx (pyHKINN; ONHCHIBATh
UX CBOMCTBA

12. YucjioBbie nmocjienoBaTeIbHOCTH. ApudMeTnyecKasi U reoMeTrpuyeckas nporpeccuu (15

4

IHousaTtue yncnoBon
OCJIEN0BATEILHOCTH. 3aIaHNE

peueBbIe

[IpumeHsITh MHIEKCHbIE O0003HAYEHUS, CTPOUTH
BBICKA3bIBAHUA  C  HMCIOJIb30BAaHUEM




MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyoit u popMyIioi N-To YiIeHa.
ApudmeTrndeckast U TeOMETpUUYECKast
nporpeccuu. ®opmyiibl N-ro yieHa
apuQMETHIECKON U TEOMETPHUECKON
MIPOrPECCHl, CYMMBI IIEPBBIX
n- 4ieHoB. M300pakeHre YWIeHOB
apupMeTUYECKON U TEOMETPUUECKON
MPOTPECCUI TOUKAMH KOOPJIUHATHOMN
IJIOCKOCTH. JIMHENHbIN 1
AKCIIOHEHIHANIbHBIN pocT. ClioXKHbIE
MIPOLICHTHI

TEPMUHOJIOTHH, CBSI3aHHOM
MOCJIE0BATEIHHOCTH.

Boruucnsats YJICHBI II0CJIEI0BATENbHOCTEN,
3aJJaHHBIX (OPMYJION N-TO 4JI€Ha WIH PEKypPEHTHOM
dopMynoii.  YcTaHaBIMBAaTH  3aKOHOMEPHOCTh B
MOCTPOCHUU TIOCJIEI0BATEIBLHOCTH, €CJIH BBIMHCAHBI
IIEPBBIE HECKOJIBKO €€ wWIeHOB. M300pakaTh YiIEHBI
MOCJIEAOBATEIbHOCTH TOYKaMU Ha KOOPAMHATHOMN
IJIOCKOCTH.

Pacnio3naBath apu(MeTnyecKyro u
reOMETPUYECKYIO MPOTPECCHH TPH PasHbIX crocobax
3ajaHus. BpIBOAUTH Ha OCHOBE JIOKa3aTeIbHBIX
paccyXIeHHIA bopMyITBI obmiero YJieHa
apuMETUYECKOH W TEOMETPHUYECKON MPOTrpecCuid,
CyMMBI TIEPBBIX 1 WICHOB apuPMETHUYECKON U
reOMETPUUYECKON TMporpeccuid; pemarh 3aJadud  C
UCIIOJIb30BAHUEM ITHX (POPMYIL.

PaccmaTtpuBarh mpumepbl W3 peajbHOW KU3HH,
WUTIOCTPUPYIOLIME H3MEHEHHE B apUPMeETHUUECKOi
OpPOrpeccud, B  TEOMETPUYECKON  MPOTpEecCHH;
n300paxarb COOTBETCTBYIOILIHE 3aBUCUMOCTH
rpadguvecky.

Pemate 3amaum Ha CIOXKHBIE TPOLEHTH, B TOM
yucle 3aJadyd U3 pealbHONM  MpakTHKU  (C
MCII0JIb30BAaHUEM KaJIbKYJIATOPA)

C IIOHATHUEM

13. Onucarenbnas crarucruka (10 )

[IpencraBieHue JaHHBIX B BUJIE
Tabmui, Auarpamm, rpadpukon. CrnyyaiiHas
M3MEHYUBOCTh. CTaTUCTHYECKHE
XapaKTEepUCTUKN HabOpa JaHHBIX: Cpe/IHEee
apudmeTnyeckoe, MearaHa, HauooJbIIee
Y HaMEHbILIEE 3HAYCHMS,
pa3max, nucnepcusd. PenpeseHTaTuBHbIE U
Hepenpe3eHTaTUBHbIE BEIOOPKU

W3Biiekate wHPOpPMAIUIO U3 TAOIUI] U JUarpamm,
BBIIOJIHATEL BBIYHCIEHHUS 110 TaOJMYHBIM JaHHBIM.
Omnpenensth MO JaUarpaMmaM  HauOOJbIINE U
HaVMEHbIIINE JAHHbIE, CPABHUBATh BEJTUYNHBI.
Oprann3oBbiBaTh MH(OpMAIMIO B BUIE TaOIMUII,
CTONOYATBIX U KPYTOBBIX JUArpaMM, B TOM YHUCIE C
MTOMOIIBIO0 KOMITBIOTEPHBIX MPOTPAMM.

[TpuBOIUTH MPUMEPHI YUCIOBBIX JaHHBIX (IIeHa, POCT,
BpeMs Ha JIOpory W T. J.), HaXxOQuTh CpeaHee

apudmeTnueckoe, pasMax, IJUCHEPCHUI0 YHCIOBBIX
HabOpOB.
[TpuBOIUTH CoJIepKaTeNIbHbBIE MIPUMEPBI

HCIIOJIB30BAHUA CPCAHUX W AUCHCPCUU IS OIMMMCAHUA
JaHHBIX (YpOBEHb BOJBI B BOJIOEME, CIIOPTHUBHBIE
MMOoKa3aTcjiu, OMNpPCACIICHUE TpPaHHUIl KINMMAaTUYCCKHUX
30H).

14. Cayuaiinble cOObITHSI M BEPOSITHOCTh

(15 )

[ToHsTHE O CiIIy4YallHOM OIIBITE U
CITy4altHOM COOBITHH. DJIeMEHTapHbBIS
coObITHs. YacToTa CIIy4aifHOrO COOBITHS.
CratucTHdecKuid MOIX0 K ITOHSITHIO
BEpOATHOCTH. HecoBMeCTHBIE COOBITHSI.
dopmyiia CIOKEHUS BEPOSATHOCTEM.
BeposiTHOCTH TPOTUBOIIOI0KHBIX
coObITHH. HezaBucuMbIe COOBITHSL.
YMHOKEHUE BEpOATHOCTEN. JlOCTOBEpHBIE

ITpoBoaMTH CilydaliHble SKCIIEPUMEHTBI, B TOM YHCIIE C
MTOMOIIbIO KOMIIBIOTEPHOTO MOJIETTUPOBAHUS,
UHTEPIIPETUPOBATh HUX  pE3YJbTaThl. BBUKCIATH
4acToOTy CIIy4aitHOTO COOBITHS; OIICHUBATh
BEPOATHOCTb C IIOMOIIBIO YacTOThl, IOJYy4EHHON
OTIBITHBIM ITyTEM.

[TpuBOIMTE MpUMEpPBI JOCTOBEPHBIX UM HEBO3MOXHBIX
coObITHii. OOBACHATH 3HAYUMOCTH MAaJIOBEPOSTHBIX
COOBITHI B 3aBHCHMOCTH OT MX MOCJIEICTBUH.




A HEBO3MOYKHBIE COOBITUA.
PaBHOBO3MOKHOCTEH COOBITHIA.
Kitaccnueckoe onpeneneHue BEpOSITHOCTH

Pemrars 3a1aun Ha HAXOXKIEHUE BEPOSATHOCTEN
COOBITHIA.

[TpuBOANUTE TIPUMEPHI TPOTUBOMOIOKHBIX COOBITHIA.
Hcnons3oBarh Ipu  pemIeHUM 3aJad  CBOWCTBO
BEPOSTHOCTEH MPOTUBOMOJIOKHBIX COOBITUI

15. DyieMeHTHI KOMOMHATOPUKH (8 u)

Pemenne koMOMHATOPHBIX 33734
nepedbopom BapuanTtoB. KomOunaropHoe
paBWIIO YMHOKEHUs. [lepecTaHOBKY U
dakTopuan

BeImonHsATs iepe0op BceX BO3MOKHBIX BAPUAHTOB IS
nepecuera 00bEKTOB WIM KOMOWHAITHH.

[TpuMeHsSITh TPaBWIO KOMOWHATOPHOTO YMHOXKCHHS
JUISL pELICHUS 33Ja4 Ha HAXOXKJICHUE YHcia 00BEKTOB

WIM KOMOWHAanMii (AMaroHalld MHOTOYTOJIbHHKA,
PYKOIIOKATHsI, YUCIO KOJIOB, MIKU(PPOB, Mapoieid U T.
1.)

Pacrio3HaBaTh 3amauyd  Ha  ONpEACICHUE YHCIIA
NEPECTAaHOBOK M BBINOJHITH  COOTBETCTBYIOIIHE
BBIYHCIICHUSL.

Pemrats 3aaa4u Ha BbIYHUCICHHUEC BCPOATHOCTH C
IIPUMCHCHHUEM KOM6I/IHaTOpI/IKI/I

16. MHo:kecTBa. DjieMeHThI JOTHKH ( 7 u

MHO)KCCTBO, 9JICMCHT MHOXXECTBA.
3a,I[aHI/I€ MHOXCCTB MNEPCUUCIICHUEM
9JICMCHTOB, XapPaAKTCPUCTHICCKUM

cBoiictBoM. CraHzmapTHele 0003HAUCHUS
YHUCIIOBBIX MHOXeECTB. IlycToe MHOKeCTBO
u ero obo3HayeHue. [loxMHOMKECTBO.
OObeauHEHUE U INEepeceYeHue MHOXKECTB,
pa3HocTb  MHOXecTB.  Mimmoctpanus
OTHOLIEHHH MEXIY MHOXKECTBAMU C
MOMOIIbIO AUarpaMm Diinepa-BenHa.
Onpenenenne. AKCHOMBI U TE€OPEMBI.
JlokazarenbcTBo.  JlokKazaTenbCcTBO  OT
npoTtuBHOro. Teopema, oOpaTHasi JTaHHOM.
IIpumep u KOHTpIIpUMED.

Nnmroctpanus OTHOLICHUH MEXKIY
MHOKECTBAMU C IOMOUIBIO JAHArpaMMm
Oiinepa-BenHa.

[TonsiTe 0 PaBHOCUJIBHOCTH, CJIEJOBAHUH,
ynoTpebieHHe JIOTHYECKUX CBSI30K ecuu
mo 6 moM U MONbKO MOM CHryyae.
Jlornueckue CBSI3KU U, uau

[TpuBOANTE MpUMEPHI KOHEUHBIX U OECKOHEUHBIX MHO-
xecTB. HaxomuTh 00belMHEHNE U TIepecedeHre
KOHKPETHBIX MHOXECTB, Pa3HOCTh MHO>KECTB.
[TpuBOIUTE NpUMEPHI HECIIOKHBIX KJIaCCU(UKALIUMI.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHYIO
CUMBOJIMKY U SI3bIK IPY PELICHUH 33/1a4 B XOI€
W3YYEHHUs Pa3IMYHbIX Pa3AeioB Kypca.
Bocnpon3BoauTs (GopMyITHPOBKH ONPEACTICHHIA;
KOHCTPYMPOBAaTh HECIIOKHBIE ONIPEIEICHHUS
camocTosTeNnbHO. Bocripon3BoauTs GopMyIupoOBKU U
JI0Ka3aTeNNbCTBA N3YYEHHBIX TEOPEM, IPOBOIUTH
HECJIOKHBIE T0KA3aTEIbCTBA CAMOCTOSTEIBHO,
CCBUIAThCS B X0J1e 000CHOBaHUI Ha OIpe/iesIeHus,
TEOPEMBI, AKCHOMBI.

NnmrocTpupoBaTh MaTEMATUYECKUE TIOHATUS U
yTBEpkKACHUS npuMepaMu. Mcnonp30BaTh IpUMepsl U
KOHTPIIPUMEPHI B apIyMEHTaLUH.

KoHcTpynpoBaTh MaTeMaTUuECKHE IPETIOKEHHUS C
IIOMOUIBIO CBA30K eciu Mo 6 mom U moabKo mom
cryyae, NTOTUYECKHUX CBA30K U, UNU

Pezepe epemenu 10 y

7 kiace
Homep HaunmeHoBaHue ®opMbI OPraHu3aluy y4eOHbIX 3aHATHI
pasjaena pa3aesioB, TeM.
1 IToBTOpeHune YPOK-IIOBTOPEHHUE 3HAHUN
2 Maremarnueckuit YPOK M3y4€HHE HOBOI'O MaTepuaa,
S3BIK. YPOK COBEPIICHCTBOBAHUS 3HAHUN, YMEHUI U HABBIKOB;
MaremaTuueckas YpOK 0000IIIEeHNs U CUCTEMAaTHU3aIluy 3HAHUH, YMEHUN 1
MOJIEJIb HAaBbIKOB




JIuneitnast pyHKIMSA

YPOK M3y4€HHE HOBOT'O MaTepuaa;
YPOK COBEPIICHCTBOBAHMS 3HAHUW, YMEHHUI U HABBIKOB;
ypOoK 00001IeHUs M CHCTEMAaTU3alliy 3HaHUH, YMEHUHN
HAaBBIKOB

4 Cucremsl 1ByX YPOK M3y4E€HHE HOBOI'O MaTepuaa;
JIMHEWHBIX YPOK COBEpPLIECHCTBOBAHUSI 3HAHUN, YMEHUI U HABBIKOB;
YPaBHEHUH C JBYMs ypOoK 0000IIIeHNS M CHCTEMAaTH3aIluU 3HAHUH, YMEHUH U
MIEPEMEHHBIMU HAaBBIKOB
3) Crenens ¢ YPOK M3Y4YE€HHE HOBOI'O MaTepHala;
HaTypaJIbHbIM YPOK COBEpPLICHCTBOBAHUSI 3HAHNUN, YMEHUI U HABBIKOB;
IIOKA3aTeJIEM U €€ ypOoK 00001IIeHUs M CHCTeMaTU3alliy 3HaHUH, YMEHUH U
CBOMCTBA HAaBBIKOB
6 OnHOWIEHBI. YPOK M3Y4€HHE HOBOI'O MaTepHala;
Onepanuu Haz YPOK COBEpILICHCTBOBAHUSI 3HAHUN, YMEHUI U HABBIKOB;
OJHOYJIEHAMU ypOK 0000IIIeHUS M CHCTEMAaTH3alliy 3HAHUH, YMEHUH U
HAaBBIKOB
7 MHoOrouIeHbI. YPOK M3y4E€HHE HOBOI'O MaTepuaa;
Apudmernueckue YPOK COBEpLIEHCTBOBAHMSI 3HAHNUW, YMEHUI U HABBIKOB;
OIeparuu HaJ ypOK 0000IIIeHUSs M CHCTEMAaTH3alliy 3HAHUH, YMEHUHN H
MHOT'OYJIEHaAMHU HAaBBIKOB
8 Pasnoxenne YPOK M3y4E€HHE HOBOI'O MaTepuaa;
MHOI'OUYJIEHOB Ha YPOK COBEpLIECHCTBOBAHUSI 3HAHUN, YMEHUI U HABBIKOB;
MHOXKHUTEIN ypoK 00001IeHUS M CHCTEMAaTH3alliy 3HAHUH, YMEHUH U
HAaBBIKOB
9 OYyHKIUSA Y = X YPOK M3Y4YE€HHE HOBOI'O MaTepHaa;
YPOK COBEpILIEHCTBOBAHUSI 3HAHUW, YMEHUI U HABBIKOB;
ypoK 00001IeHUs M CHCTEMAaTH3alliy 3HAHUH, YMEHUH H
HAaBBIKOB
10 HUrorosoii ypoKk 0000111eHUs U cUcTeMaTH3alliy 3HaHUuH, YMEHUH U
MTOBTOPEHHE HAaBBIKOB
11 Hrorosas IIPOBEPKA 3HAHUN

KOHTpOJIbHAs paboTa

8 kiace
Homep HaunmenoBanue ®opMBbI OPpraHu3anuy y4eOHbIX 3aHATHI
pasaena pa3aeioB, TeM.
1 IToBTOpEeHnE YPOK-TIOBTOPEHHE 3HAHUU
2 Anrebpanyeckue YPOK M3y4E€HHE HOBOTO MaTepHaa;
npodu YPOK COBEPLIEHCTBOBAHUS 3HAHUN, YMEHUI U HaBBIKOB;
YpOK 0000IIIeHNs U CUCTeMAaTHU3aIliy 3HAHUH, YMEHUN 1
HAaBBIKOB
3 Dyukuus y =/x . YPOK M3y4E€HHE HOBOI'O MaTepuaa;
CBoiicTBa YPOK COBEPLIEHCTBOBAHUS 3HAHWI, YMEHUH U HaBBIKOB;
KBAJPATHOTO KOPHSI YPOK 00001IeHNsI ¥ CHCTeMaTU3allui 3HaHUH, yMEHU 1
HAaBBIKOB
4 KBagparuunas YPOK M3Y4YE€HHE HOBOT'O MaTepHala;
byakuust. yHKIHS YPOK COBEPIICHCTBOBAHUS 3HAHUW, YMEHHI U HABBIKOB;
YpPOK 00001IeHHsI U CHCTEMaTHU3alluy 3HaHUH, YMEHUN U
HaBbIKOB
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5 KBanparubie YPOK U3Y4YE€HHE HOBOT'O MaTepHara;
ypaBHEHUS YPOK COBEPIICHCTBOBAHUSI 3HAHUN, YMEHUI U HABBIKOB;
ypoKk 0000111eHus M cUcTeMaTH3alluy 3HaHUuH, YMEHUH U
HAaBBIKOB
6 Hepasenctsa YPOK M3y4Y€HHE HOBOI'O MaTepHarna;
YPOK COBEPILICHCTBOBAHUS 3HAHU, YMEHHI U HABBIKOB;
ypoK 000011IeH!s M cUCTeMaTH3aluy 3HaHUH, YMEHUI U
HAaBBIKOB
7 O0o0maroree YpOK 0000IIEeHNS U CUCTeMAaTHU3aIluy 3HAHUH, YMEHUN 1
MOBTOPEHHE Kypca HAaBBIKOB
anreOpsl
8 Hrorosas IPOBEpPKA 3HAHUM
KOHTpOJIbHAs paboTa
9 knacc
Howmep HaumenoBanue ®opMbI OpraHu3annu y4eOHbIX 3aHATHI
pasiena pa3/iesioB, TeM.
1 PanmonansHbie YPOK-TIOBTOPEHHE 3HAHUIA
HEPaBEHCTBA U UX
CHCTEMBI.
2 Cucremsl YPOK M3Y4YE€HHE HOBOI'O MaTepHala;
ypaBHEHUH. YPOK COBEpIICHCTBOBAHUS 3HAHUI, YMEHUN U HABBIKOB;
ypOK 0000IIeHUS M CHCTEMAaTH3alliy 3HAHUH, YMEHUH U
HAaBBIKOB
3 Uucnosbie YPOK M3Y4Y€HHE HOBOT'O MaTepHara;
GbyHKIIH. YPOK COBEpILIEHCTBOBAHUSI 3HAHUW, YMEHUI U HABBIKOB;
YpOK 0000IIIeHNs U CUCTEMAaTU3aIluy 3HAHUH, YMEHUN U
HAaBBIKOB
4 [Tporpeccumn. YPOK M3y4Y€HHE HOBOT'O MaTepHara;
YPOK COBEpILIEHCTBOBAHUSI 3HAHUN, YMEHUI U HABBIKOB;
YpOK 0000IIIeHNs U CUCTEMAaTU3aIliy 3HAHU M, YMEHUN 1
HAaBBIKOB
5 DNEeMEHThI YPOK M3y4€HHE HOBOT'O MaTepuaa;
KOMOWHATOPHKH, YPOK COBEpIIIEHCTBOBAHUSI 3HAHUW, YMEHUH U HABBIKOB;
CTaTUCTUKH U ypoKk 0000111eHUs U cUcTeMaTH3alluy 3HaHUH, YMEHUHN U
TEOPHUH HaBBIKOB
BEPOSITHOCTEM.
6 O6o0maromee YpOK 0000IIIeHNs U CUCTeMAaTHU3aIliy 3HAHUH, YMEHUN 1
MOBTOPEHHUE Kypca | HAaBBIKOB
anreOpsl
7 Hrorosas IIPOBEPKA 3HAHUU
KOHTPOJIbHASI
pabota




