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[InaHupyemble pe3yiabTaThl OCBOCHUS YU4eOHOIo mpeameTa « Anredpa» B 9 kiacce.
Nzydenne anreOpsl B 9-0oM Ki1acce OCHOBHOM IIKOJIBI JTa€T BO3MOXKHOCTh OOYYAIOIIUMCS JTOCTHYB CIEAYIONIUX PEe3yIhbTaToOB
pa3BUTHSL:

B 1UYHOCMHOM HAIIPABJIICHUMU !

1) BocmuTaHWE POCCUHCKOW TPa)XJaHCKOH WICHTHYHOCTH: MAaTPUOTHU3MA, YyBaxkeHHs K OTedecTBy, OCO3HaHUS BKJIajaa
OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOW HAYKHU;

2) OTBETCTBEHHOE OTHOIICHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroImuXcs K CaMOPa3BHTHIO M caMOOOpa30BaHUIO Ha
OCHOBE MOTHUBAIIMU K O0OYUYEHHIO U MMO3HAHUIO;

3) OCO3HaHHBIA BBIOOP M TOCTPOCHUE JaJbHEHIIEH MHIWBUIAYaIbHOW TPaeKTOpHH 00pa3oBaHMs HAa 0a3e OPUCHTHPOBKU B MHPE
npodeccuil U MpodecCHOHANBHBIX MPEANOYTEHUH € y4€TOM YCTOMYMBBIX IMO3HABATEIbHBIX MHTEPECOB, a TAaKXKE Ha OCHOBE
(GbopMUpOBaHHUS YBAXKUTEIHHOTO OTHOIICHUS K TPYAY, Pa3BUTHE OMNbITA yYaCTHs B COLMAIBHO 3HAUMMOM TPY/IE;

4) yMeHHEe KOHTPOJHUPOBATH MPOIECC M PE3yJIbTAT YUCOHON U MaTeMaTHYECKOM JeITeIbHOCTH;

5) KPUTHYHOCTH MBINUICHHS, MHUIIMATHBA, HAXOAYNBOCTh, AKTUBHOCTh IIPH PEIICHUH  MaTEeMaTHYECKHX 3aJad.

B MemanpeomemHoM HalpaBJIeHUU:

1) yMeHHE caMOCTOSATEIbHO ONMPEICIATh IS/ CBOCT0 00YUYCHHsI, CTABUTH U (POPMYJIUPOBATH JIJIsi ceOsi HOBBIC 3a/1a4u
B yuéoe:
* pa3BHBaTh MOTHUBBI U HHTEPECHI CBOCH MO3HABATEIBHOM NCATCILHOCTH;
* YMCHHE COOTHOCHTH CBOM JICHCTBHS C IJIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYIIECTBISATH KOHTPOJIb CBOCH JCSTEIBHOCTH
B ITIPOIIECCE OCTHKCHHUSI pe3yJIbTaTa;
*  ONpeneNsITh CIIOCOOBI JCHCTBUI B paMKax IPEII0KSHHBIX YCIOBHHA U TPEOOBAHMIA;
*  KOPPEKTHPOBATH CBOU JCHCTBUS B COOTBETCTBUHU C U3MECHSIOMICHCS CUTYaIUEH;
2) yMEHHE ONpEAesATh MOHITHS, CO3/1aBaTh OOOOIICHMS, YCTaHABIWBATh aHAJIOTHH, KIACCH(PHUIIUPOBATH, CAMOCTOSTEIHHO
BBIOMPATh OCHOBAHUS U KPUTEPHH JIJISl KIIACCU(DUKAITUY;
3) yMeHHe YCTaHaBIIMBAaTh NMPUYMHHO-CICJICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE PacCYyKICHHE, YMO3aKIUYeHHE (MHIYyKTUBHOE,
JeAYKTUBHOE M 110 aHAJIOTUU) U JIeaTh BBIBOBL;
4) pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHUS HH(DOPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH;



5) mepBOoHaYanbHBIC MPEACTABICHUS 00 HIEAX U O METOJaX MAaTeMaTHKH KaK 00 yYHHBEpPCAJIbHOM SI3bIKC HAYKH H TEXHUKH, O
CPEICTBE MOJEIUPOBAHUS ABJIICHUN U IPOLIECCOB;

6) yMeHHe BHJIETh MaTEeMaTHUYECKYIO 3a7a4y B KOHTEKCTE IMPOOJIEMHON CHTYaIlH B JAPYTUX JAUCHUIUIMHAX, B OKPYKAIOMICH KU3HU;
YMEHHE HAxXOJUTh B pA3JIMUHBIX HCTOYHUKAX HMHGOPMAIUI0, HEOOXOAUMYIO IJis pelIeHHus MaTeMaTH4YecKUX NpolieM, u
NpEACTaBIAThL €€ B MOHATHOW (opMe, NpPUHUMATh peEHIeHWE B YCIOBUSAX HEMOJHOM WIM H30BITOYHOM, TOYHOM WIH
BEPOATHOCTHOW MH(POpPMALUK;

9) yMeHHE TOHHMMATh W WCIIOJNB30BATh MAaTEMATHYCCKHUE CPEICTBA HArISAHOCTH (rpaduKd, TaONWIBI, CXEMBI H Jp.) IS
WJUTIOCTPALlUM, UHTEPIIPETALNH, apTyMEHTAlUH;

10) yMmeHue BBLIBUTATh TUIIOTE3bI IIPH PEIICHUH 3a/1a4H, IOHUMATh HEOOXOUMOCTh UX MPOBEPKH;

11) moHWMaHHWE CYNIHOCTH QITOPUTMHUYECKHX MPEANUCAHUN ¥ yMEHHE  JICHCTBOBAaTh B COOTBETCTBUU C MPEIJIOKCHHBIM
aJITOPUTMOM.

B npeomemnom HalpaBJICHUH:

BbInyCKHMK HAay4uTcesl (U1 WCIIOJNB30BaHHUS B TIOBCEJHEBHOW JKM3HU M OOCCIICYCHHS] BO3MOKHOCTH YCIEIIHOTO MPOIODKEHUS
oOpa3oBaHus Ha 6a30BOM ypOBHE)

Dnemenmol meopuu MHOMCECME U MAMEMAMUYECKOU J1I02UKU
* OmnepupoBaTh Ha 0230BOM YPOBHE TOHSATHUSMU: MHOKECTBO, 3JIEMEHT MHOKECTBA, TIOJIMHOXKECTBO, TPUHAJICKHOCTH;
* 3aJ]aBaTh MHOKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;
* HaxOJUTh MEpeceueHrne, 00beAMHECHUE, TTOJMHOKECTBO B MPOCTEHIITUX CUTYAIIHIX;
* MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI JJISl TOATBEPKICHUS CBOMX BBICKA3bIBAHUM.
B nosceonesrotii orcuznu u npu uzyuenuu opyaux npeomemos:
* HCIIOJBh30BaTh IpaduiecKkoe MpeACTaBICHNE MHOXKECTB JJIS ONMHMCAHUS peaJbHbIX MPOIECCOB U SBJICHUH, NIPU PEIICHUH 3a/1a4d JPYTUX
y4eOHBIX MPEIMETOB.
Yucna
* palMoHaIBHOE YHCIIO, ApU(PMETHUUSCKHN KBaJPATHBIN KOPCHB;
* OLICHMBATh 3HAYEHHE KBAJAPATHOTO KOPHSI U3 MOJOKUTEIBHOTO IEJI0TO YKCIa;
* pacro3HaBaTh pallMOHAJIbHbBIC U UPPALIMOHATBHBIC YHCIIA;
* CpaBHHUBATh YHUCIIA.
B nosceonesroii sorcuznu u npu uzyuenuu opyeux npeomemos.
* OILICHHUBATH PE3YJIbTATHI BBIYUCICHUN NTPU PEUICHUHN MPAKTUYECKUX 3a]1a4;
* BBINOJIHATh CPABHEHUE YUCEI B PEAJIbHBIX CUTYAIUSIX;



COCTABJIATH YHUCJIOBBIC BBIPAKCHUA IIPU PCHICHUHA MPAKTUYCCKUX 3a1a4 U 3a/1a4 U3 APYIrux yqe6HBIX npeamMeETOB.

Tootcoecmeennvle npeodpazosanus
HCIIOJIb30BaTh (OPMYJIBI COKPALIEHHOTO YMHOXKEHMS (KBaJpaT CyMMbl, KBaJpaT Pa3HOCTH, PAa3HOCTh KBAJIpaTOB) Ui YIPOLICHUS
BBIYMCIICHUM 3HAYCHHUN BBIPAKCHU;
BBINIOJIHATH HECJIOKHBIE MPeoOpa3zoBaHusl APOOHO-TMHEUHBIX BBIPAXKEHUN U BHIPAKEHUN € KBAaJIPATHBIMU KOPHSIMH.

B noeceonesnoti sicusnu u npu usyuenuu opy2ux npeomemos:

IMOHUMATBh CMBICJI 3aIllMCH YUCJIa B CTAHAAPTHOM BUAC,
OICpHUPOBATE HaA 0a30BOM YPOBHC MOHATHUEM «CTaHAAPTHAA 3allUCh YHUCJIA).

Ypaenenua u nepasencmea
OnepupoBaTh Ha 6a30BOM ypOBHE MOHITHIMU: pABEHCTBO, YHCIIOBOE PABEHCTBO, YPAaBHEHUE, KOPEHb YPAaBHEHMUS, pEIICHUE YPABHEHUS;
MIPOBEPSATH CIPABENIUBOCTD YNCIOBBIX PABEHCTB;
pelaTh KBaJpaTHble ypaBHEHUS 0 popMyJie KOpHEN KBaJApaTHOTO YpaBHEHUS;

B noeceonesnoti scusnu u npu usyuenuu opyaux npeomemos:

COCTaBJIATH U pCIIaThb JIMHCHHBIC YpaBHCHUA IIPpU PCIICHUHN 3aJa4, BOSHUKAIOINNX B JPYTIUX y‘lC6HI)IX npeamMeTax.

Dynkyuu
Haxonuth 3HaueHne GyHKIMH 10 33JaHHOMY 3HAUEHUIO apTyMEHTa;
HaXOAWTh 3HAUEHHE apryMEHTa M0 3a/JaHHOMY 3HaY€HUI0 (PYHKIIUU B HECIIOKHBIX CUTYAIIHIX;
OTIPEICIIATD MOJIOKEHHE TOYKHU 10 €€ KOOpAUHATaM, KOOPAWHATHI TOUYKH TI0 €€ MOJIOKEHHUIO Ha KOOPIMHATHOM TIOCKOCTH;
1o rpaduKy HaxXoJUTh 00JACTh OMpeJeNieHUs], MHOXKECTBO 3HaUEHUM, HyIH (YHKIUU, TPOMEKYTKU 3HAKOMOCTOSHCTBA, MPOMEXKYTKU
BO3pacTaHus M yObIBaHMsI, HAUOOJbIIIEE M HAMMEHbIIIee 3HaUYeHUS (QYHKIINU;
CTPOUTH TpaduK TUHEHHON (QYHKIINH;
MIPOBEPATD, SBIISETCS JIM JAHHBIA rpaduK rpaduKoM 3a1laHHON (YHKIH (JTUHEHHOM, KBaAPATUIHON, 0OpaTHON MPOMOPIHOHATHHOCTH);
OTIpeIeNIATh MPUOTUKEHHBIE 3HAYECHUST KOOPIMHAT TOUKHU MepeceueHus rpaguxoB GyHKIU;

B noeceonesnoti scusnu u npu uzyuenuu oOpyeux npeomemos:

MCIIOJIb30BaTh IpaMKu peasibHbIX MPOIIECCOB M 3aBUCUMOCTEN Ui OMPEEIICHUS UX CBOWCTB (HanOOIbIINe U HAMMEHbIIINE 3HAYCHHUS,
MIPOMEKYTKH BO3pACTaHUS U YOBIBaHHUS, 0OJIACTH TOJOKUTEIBHBIX M OTPUIIATEIBHBIX 3HAYECHUH U T.11.);
MCIIOJIb30BaTh CBOWCTBA TUHEIHOW (PyHKIIMK U ee TpaduK MPU PEIIeHUH 3a7a4 U3 APYTUX YIEOHBIX MPEAMETOB.



Texcmoesuie 3a0auu
PemaTp HECIOKHBIE CIOKETHBIE 33]1a4M PA3HBIX THIIOB HA BCE apU(PMETUUECKHUE IEHCTBHUS;
CTPOUTH MOJEJNIb YCJIOBHUS 3aJauM (B BHUJAE TaOJMIBI, CXEMbl, PUCYHKA WM ypaBHEHMs), B KOTOpPOMl JaHbl 3HAUYEHHUS JABYX W3 TpeX
B3aMMOCBSI3aHHBIX BEJIUYMH, C IIEJIbI0 TOMCKA PEIICHUS 3a/1a4H;
OCYHIECTBJISITh CIIOCO0O MOMCKA PELIECHUs 33aJ]aul, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBHUS K TPEOOBAaHUIO MM OT TpeOOBaHUS K
YCJIOBHUIO;
COCTABJIATH IIJIaH PEIICHUS 3a1a4H;
BBIJIEJISITh ATAIbl PELICHU 3a7a4H;
MHTEPIIPETUPOBATh BHIYMCIUTENIBHBIE PE3YJIbTAThl B 33/1a4€, UCCIIEN0BATH MOJYYEHHOE PEUICHUE 3a/1a4H;
peniaTh HECI0KHbIE JIOTUYECKHE 3a7ja4l METOJIOM PacCy KICHUM.

B noeceonesnoti sicusnu u npu usyuenuu opyeux npeomemos:

BBIJIBUT'aTb TUIIOTE3BI O BO3BMOJKHBIX IMPEACIIbHBIX 3HAYCHUAX NCKOMBIX B 3a1a4€ BCIUYUH (HGHaTI) HpI/IKI/IJIKY).
I/Icmopu}l mamemamuxKu

OnuceIBaTh OTACJIbHBIC BEIJAIOIHUEC PE3YIbTATEI, ITOJTYYCHHBIC B XOJAC PAa3BUTHA MAaTCMAaTHKN KaK HAYKH;

3HATb NPUMCPBI MaTCMATUYCCKUX OTKpI)ITI/II‘/JI H UX aBTOPOB, B CBA3U C OTCUECTBECHHOMU U BCGMI/IPHOﬁ HCTOpHGﬁ;

IIOHUMATB POJIb MAaTEMATUKN B Pa3BUTHHU Poccuu.

Memoovt mamemamuxu
BriOupaTs moaxoasimuil H3y4eHHbIN METO JIsl PEIICHUS] M3YUEHHBIX TUIIOB MAaTEMaTHYECKHUX 3a/1a4;
[TpuBoANTH MPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B OKPYkAIOIIEeH JEHCTBUTEIBHOCTH U TPOU3BEIECHUSIX UCKYCCTBA.

BbINYCKHUK NOJYYHUT BO3MOKHOCTh HAVUUThCS (I[J'I}I o0OecrieyeHns: BO3MOKHOCTH YCIICHIHOT'O ITPOAOJIKCHUSA 06p330BaHI/I}I Ha 0a30BOM

U YIIIyOJICHHOM YPOBHSIX)

Inemenmot meopuu MHoOIHCECME U MamemamuuecKoul 102UKu
MHOXCCTBO, XApaKTCPUCTHUKHM MHOXCCTBA, 3JICMCHT MHOXCECTBA, IIYCTOC, KOHCYHOC U OCCKOHEYHOE MHOXCCTBO, ITIOJMHOXXCCTBO,
IIPpUHAJICKHOCTD, BKIIIOUCHHC, PABCHCTBO MHOJKCCTB,
I/I306pa)KaTB MHOXCCTBA U OTHOIICHNEC MHOXKCCTB C IIOMOIIBIO KPYT'OB Sﬁnepa;
OIIPCACIIATh IPUHAAJICIKHOCTD 2JICMCHTA MHOXKCCTBY, O6’beI[I/IHeHI/IIO " IICPECCUCHNTIO MHOXKCCTB,
3aJlaBaTb MHOXXCCTBO C ITIOMOIIBIO IICPCUUCIICHUSA 3JICMCHTOB, CJIOBCCHOI'O OIIMCAHMA,



OINCpUpPOBATh MOHATUAMH: BbBICKA3bIBAHWUC, MCTHHHOCTH MW JIOKHOCTBH BBICKA3bIBAHWA, OTPHUIIAHUC BLICKB,?)BIB&HHﬁ, orncpanyvi Haxa
BBICKA3bIBAHUSAMM: U, NUJIN, HC, YCIIOBHBIC BBICKA3bIBAHU A (I/IMHJII/IKaI_II/II/I);
CTPOUTD BBICKA3bIBAHUSA, OTPUILAHUA BBICKA3bIBAaHUH.

B noeceonesnoti sicusnu u npu usyuenuu opy2ux npeomemos:

CTPOMUTH LIENOYKH YMO3AKIFOUEHU HA OCHOBE UCMOJIb30BAHUS MPABUJI JIOTHKU;
WCIIOJIb30BaTh MHOKECTBA, OMEpallid C MHOXECTBaMH, MX Tpaduueckoe MpeACTaBICHHE ISl OINUCAHHS PEabHBIX IMPOIECCOB U
SIBJICHUU.

Yucna
*  OnepupoBarh NOHATHUSIMHU: MHOYKECTBO HATYPAJIbHBIX YHUCEN, MHOMXECTBO IEJIbIX YHUCEI, MHOXXECTBO PAlMOHAIBHBIX YHUCET,
HMppalMOHAIBHOE YUCII0, KBAAPATHBIN KOPEHb, MHOKECTBO JIEMCTBUTEIBHBIX YUCEN,;
*  BBIIOJIHATH OKPYIJICHHUE PAIMOHATIBHBIX YHCEII C 3aJaHHOM TOYHOCTHIO;
*  CpaBHMBATH PAMOHAIBHBIC U UPPALIMOHATBHBIC YUCTIA;
*  MPEACTaBIATH PAlIMOHATBLHOE YKCIIO B BUJIE IECATHUYHON IpOOH

B noeceonesnoti srcusnu u npu usyuenuu opyeux npeomemos:

IMPUMCHATD IIpaBUJia HpI/I6J'II/I}KeHHI>IX BBIYHCJICHUI IIpH pCHICHUHU IPAKTHYCCKUX 3a/la4 U PCUICHUH 3ada4 APYTUX yqe6HI>IX pcaAMCTOB,
BBIIIOJIHATE CPABHCHUC PE3YyJIbTATOB BBIYHCJICHUM IIpHU pCIICHUU MMPAKTUYICCKHX 3a/la4, B TOM YHCJIC HpI/I6J'II/I)KeHHI>IX BI)I‘II/ICJ'ICHI/II\/'I;
COCTABJIATH U OLICHUBATD YHUCJIOBBIC BBIPAXKCHUA IIPU PCHICHUH ITPAKTUUYCCKUX 3a1a4 U 3aaa4 U3 JPYTIUux y‘ICGHBIX MMpeaAMCTOB;
3aIIMCBbIBATDh U OKPYTJLATDH YUCJIIOBBIC 3HAUYCHHA PCAJIbHBIX BCIINYHUH C UCITOJIb30BAHUCM PA3HBIX CUCTEM U3MCPCHUA.

Toswcoecmeennvie npeodpazoeanus
packiabIBaTh HA MHOKUTEIH KBAJPATHBIN TPEeXUJICH;
BBITMIOJHATE TPEeoOpa3oBaHMs JIPOOHO-pAllMOHANBHBIX BBIPAKEHUI: COKpallleHHe apoOeil, mpuBeneHue anredpandeckux apoled K
o01iemMy 3HaMeHaTelto, CI0KEeHNEe, YMHOKEHUE, JelIeHre aareOpandeckux Apooeil, Bo3BeeHIe alreOpandeckoil 1poOu B HATYPAIbHYIO
Y OTPUIATENBHYIO CTETICHB;
BBITIONTHSATH MPE0OPa30BaHUs BBIPAXKEHUH, COACpKAIIUX KBAaJIpaTHbIE KOPHU;
BBIICTISITH KBAAPAT CYMMBI WJIM PA3HOCTH JIBYWICHA B BHIPAKEHUAX, COJEPKAIINX KBAJAPATHBIE KOPHHU;
BBITIONTHSATH MTPEOOPA30BaHUS BBIPAKEHHH, COASPKAIIUX MOTYJTb.

B noeceonesnoti sicusnu u npu usyuenuu Opyeux npeomemos:

BBITIONIHSATH MPE0OPa30BaHUs AreOpandecKuX BHIPAKECHUN NP PEIICHUH 3aa4 APYTUX YUYeOHBIX MPEIMETOB.



Ypasnuenusn

* OnepupoBaTh MOHATUSIMU: YpaBHEHUE, KOPEHb YPaBHEHHUS, PABHOCUJIbHBIC YpaBHEHUSI, 00JIACTh ONPEICIICHUs] YPAaBHEHUS;

* pemiaTh KBaJpaTHBIC YPABHEHHUS U YPAaBHEHMUsI, CBOJIMMBIE K KBaJIPaTHBIM C MOMOIIBIO TOXKJIECTBEHHBIX MTPe0oOpa30OBaHU;

* pemaTh APOOHO-TUHEHWHbBIEC ypaBHEHNS,

* pemarb NPOCTEUIINE HPPALMOHAIBHBIE YPABHECHHUS;

* pemiaTh ypaBHEHUS CIIOCOOOM Pa3NOKEHHUSI HA MHOKHUTEIN U 3aMEHbBI TIEPEMEHHOM;

* pelaTh HECIOXKHbIE KBAJPAaTHBIE YPABHEHUS C TAPAMETPOM;

* pelIaTh HECIOXKHBIE CUCTEMBI JIMHEWHBIX YPABHEHUH C MapaMeTPaMH.

B nosceonesnoii orcuznu u npu uzyyenuu opyeux npeomemos:

* COCTaBJIATHh U peIIaTh KBAJpPAaTHBIC YPABHEHUS, YPABHECHHS, K HUM CBOJSIIMECS, CUCTEMbI JIMHEHHBIX YPaBHEHUM, MPU PEIICHUH 3aa4
JIPYTUX YYEOHBIX MTPEAMETOB;

* BBIMIOJHATH OIIEHKY IMPaBIONOJ00MS PE3yNbTaTOB, MOJYYaeMBIX MPH PEIICHUH JIMHEHHBIX W KBAJAPATHBIX YPAaBHCHUN U CHUCTEM
JUHEWHBIX YPAaBHCHUN MIPH PEIICHUH 3a7a4 JIPYTUX yU4eOHBIX MPEIMETOB;

* BBIOMPATh COOTBETCTBYIONINE YPaBHEHUS, UM UX CUCTEMBI /ISl COCTABJICHHUS MaTEMaTUYECKOM MOJIENH 3aJJaHHON pealbHON CUTyaluu
WA IPUKIATHOW 3a/1a4H;

* YMETh MHTEPIPETUPOBATH MOJYYEHHBIH MPU PEIICHUHN YPAaBHEHUS, WJIM CUCTEMBI PE3YyJIbTaT B KOHTEKCTE 3aJJaHHON peajibHOM CUTYyalluu
WJIY TIPUKJIQAHON 3a/1auu.

Dynkyuu
* OnepupoBaTh MOHATUAMH: (PYHKIMOHATbHAS 3aBUCUMOCTb, (ByHKUHUA, Tpaduk (QyHKIHUU, cOCOObI 3ahaHus (DYHKIHUU, apTyMEHT U
3HaueHue QyHKIUHU, 00IaCTh OMpeIeIeHUs] 1 MHOKECTBO 3HaUeHUN (DYHKINUU, HYJIU QYHKIIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
* CTpPoUTh TpadUKH KBAAPATHIHON (DYHKIHH, 06PATHOH MPOMOPIMOHANEHOCTH, (QYHKIHHN BHIA: ¥ = VX;
* uccienoBaTh QYHKIHUIO 1O ee rpaduKy;
* HaXOAWTh MHOXECTBO 3HAYCHUI, HYJIU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTH KBaJIpATHUHOMN (yHKITUH;
B noeceonesnoti scusnu u npu uzyuenuu oOpyeux npeomemos:
* WUIIOCTPUPOBATH C TOMOIIBIO Ipadrika peaabHyI0 3aBUCUMOCTh WIIH MPOIIECC M0 X XapaKTePUCTUKAM;
* WCIOJB30BAaTh CBOMCTBA U TpadUK KBAAPATUYHOW (PYHKIIMH MPU PEIICHUH 33124 U3 IPYTUX y4eOHBIX MPEIMETOB.

Hcmopuﬂ mamemamuxKu
® XapaKTemeBaTL BKJIaJd BbIAAOINUXCA MAaTCMATHKOB B Pa3BUTUC MATCMATHUKH M HHBIX HaYYHBIX O6.HaCTeI71;



IMIOHUMATb POJIb MATCMATUKN B PaA3BUTHU Poccun.

Memoovt mamemamuxu
Ucnonw3ys u3ydeHHbIe METOIbI, MPOBOIUTH JOKA3aTEIbCTBO, BHIIOIHATH OMPOBEPKEHHUE;
BBIOUPATh U3YYEHHBIE METOIBI M UX KOMOMHAIUY IS PEIICHUs] MaTEeMAaTHUYECKUX 3a7a4;
WCIIOJIb30BaTh MAaTEMaTUYECKHE 3HAHMS MJI1 OIMUCAHMUS 3aKOHOMEPHOCTEH B OKpYyKalolled MeHCTBUTEIBHOCTH M TPOU3BEICHUIX
HCKYCCTBA;
MPUMEHSATH IPOCTEHIIINE MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU MAaTEeMAaTHUYECKUX 3a]1a4.



Coaep:xanue Kypca anaredopsl 9 kiiacca

1. Hepasencmea.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. [lowIeHHOE CIIOKEHHE M YMHOKEHUE YMCIOBBIX HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C
OJIHOW NIEPEMEHHOUN U UX CUCTEMBI.

OcHoénasi  yeib — O3HAKOMUTH YUAIIUXCS C MPUMEHEHHE: HEPaBEHCTB JJIA OLICHKU 3HAUYCHUM BBIPAKECHHM, BBIPaOOTaTh yMEHHUE
peniaTh JIMHEIHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOUN U uX cuctembl. CBOMCTBA YMCIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3zy, HA KOTOpPOM
OCHOBAHO PEIICHUE JJUHEUHBIX HEPABEHCTB C OJHOM MepeMEeHHOM. TeopeMbl 0 TOWICHHOM CIIOKEHUHN U YMHOKEHUHN HEPABEHCTB, HAXOAUTh
MPUMEHEHHE NPU BBIMOJIHEHUH MPOCTEHIINX YINPa)KHEHUN HA OLIEHKY BBIpAXEHHI Mo MeToly rpaHull. BBoadrcs moHsTHS aOCOIIOTHOM
MOTPEUTHOCTH M TOYHOCTH MPHUOJIMIKEHHUS, OTHOCUTEIHHOM MOTPEUTHOCTH. YMEHHUS MPOBOJUTH JCAYKTUBHBIE PACCYKACHHS TMOTY4YarOT
pa3BUTHE KaK MMPHU JI0KA3aTEIILCTBAX YKA3aHHBIX TEOPEM, TaK U MPU BHIOJIHEHUH YIIPAKHEHUN HA JOKA3aTEIbCTBA HEPABEHCTB.

B cBs3u ¢ pemieHMeM JMHEMHBIX HEPABEHCTB C OAHOM NEPEMEHHO: JACTCA IMOHSITHE O YMCIOBBIX MPOMEXKYTKAX, BBOIATCS
COOTBETCTBYIOLIME Ha3BaHUA W 00O3HaueHHsA. PaccMOTpeHHMIO CHCTEM HEPaBEHCTB OJHOM MEpPeMEHHOW MpealIeCTBYET O3HAKOMIICHHE
YYAIIUXCS C MOHATHAMU NIepecedeHus] U 00bEeIMHEHHS MHOYKECTB.

[Ipu pemieHMu HEPABEHCTB UCIOJIB3YIOTCS CBOMCTBA PAaBHOCWJIBHBIX HEPABEHCTB, KOTOPBIE Pa3bSICHAIOTCS Ha KOHKPETHBIX
npumepax. Ocoboe BHUMaHUE CIIEAyeT YICIUTh OTPAOOTKE YMEHHUs pellaT MPOCTEeHIe HepaBeHCTBA BUaa ax>Dh, ax<bh, ocTaHOBHBIIKCH
CHeIMaIbHO Ha citydae, kornaaa <0.

B sroii Teme paccMaTpuBaeTCsl TaKXKe PEUICHUE CUCTEM JIBYX JIMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM, B YACTHOCTH TaKHX,
KOTOpBIE 3aMMCaHbl B BUJIE JBOMHBIX HEPABEHCTB.

2. Keaopamuunasa ghynkuyus.

®dynxuus. CpolictBa QpyHkumit. KagpaThblii TpexwieH. Pasnosxkenne KBaJpaTHOro TpexwieHa Ha MHOXkuTend. Oynkmus y = ax? +
bx + ¢, ee cBoiicTBa u rpaduk. CTeneHHas QyHKIHU.

OcHosHasi  yenb — pACHIMPUTH CBEJIEHUS O CBOMCTBaX (YHKIMI, O3HAKOMUTH YYaIIMXCS CO CBOMCTBaMH U TrpaduKkoM
KBaApaTU4HON QyHKIUH. |

B nauane Tembl cucreMatusupyroTcsi cBeneHus o QyHKusX. [TOBTOPSIFOTCS OCHOBHBIC MOHATHS: (DYHKIHS, apryMEHT, 00JacTh
onpezaenenus Gpyunkuuu, rpaduk. J[aroTcs MOHATHS O BO3pacTaHUM M YObIBAHUM (YHKIIUH, TMPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. Tem
caMbpIM co3faeTcsi 0a3a JUIsi YCBOGHHUS CBOWMCTB KBagpaTUYHOW U CTENEHHOW (YHKIMH, a TakkKe Ais AalbHEUIIEero YriryOJieHus
(GyHKIIMOHAIBHBIX MPEACTABICHUN MTPU U3yUEHUHU Kypca anreOpbl U Havall aHaJIu3a.

[ToAroTOBUTENHHBIM IIATOM K HM3YUYEHHUIO CBOMCTB KBAJPATUYHOW (YHKIIMU SBISETCS  TaKKe€ pPAcCMOTPEHHE BOIpoca O
KBaJIpaTHOM TPEXWIECHE U €r0 KOPHSX, BBIJACICHUH KBAJIpaTa ABYUYIEHA U3 KBAJIPATHOTO TPEXUJIEHA, PA3JIOKECHUU KBAJAPaTHOIO TPEXWIeHa
Ha MHO>KUTEN.



W3y4enne KBaapaTHIHOM QYHKIMU HAYMHAETCS ¢ PACCMOTPEHHS (QYHKIUM y = ax’, €€ CBOMCTB M 0COOEHHOCTEH rpaduka, a TakKe
JPYTUX 9aCTHBIX BHIOB KBaJPaTHYHOM (QyHKIMH — (QyHKIMH y = ax® + b, y = a (x - M)% DT CBeleHHs HCTIONB3YIOTCS NPH M3y4YEHUH
CBOMCTB KBAJPAaTUYHON (QYHKIMHU OOIIETO BHAA. BaxHO, 4TOOBI ydalquecs MOHsIM, 9To rpaguk QyHKIMU y = ax? + bx + ¢ MOXKET OBITH
nosaydeH u3 rpadpuka GyHKIUK y = ax’C MOMOMIBIO JBYX MapajlIedbHbIX MepeHocoB. [IpueMsl mocTpoerus rpaduka Gpynkuum Y = ax? + bx
+ ¢ oTpalaThIBalOTCs Ha KOHKPETHBIX mpumepax. [Ipu 3ToM oco0oe BHMMaHME CIENyeT yAEIUTh (POPMUPOBAHUIO y YHALIUXCA YMEHHUS
YKa3bIBaTh KOOPJIMHATHI BEPUINHBI TapaboIibl, €€ OCh CHMMETPHH, HAIlpaBJIeHHE BETBEH Mapadobl.

[Ipu n3ydyeHun 3TON TeMbI JalbHEHIIee pa3BUTHE NOTyYaeT YMEHUE HAXOAUTh MO rpaduKy MPOMEKYTKU BO3pacTaHus U yObIBaHUS
(GyHKIMY, a TaKKe MPOMEXKYTKH, B KOTOPBIX (PYHKLMS COXpaHSIET 3HaK.

VYyamuecs 3HaKOMSTCSI CO CBOMCTBAMU CTENEHHOW (PYHKIMM y = X"NIpYU YETHOM M HEUETHOM HaTypalbHOM IOKa3aTele 1. BBogurcs
MOHATHE KOpHSA N-i cTeneHU. OHM MOJIYYAIOT MPEACTABIEHWE O HAXOXKICHUM 3HAUYEHHUUW KOPHS C MOMOIIBI0 KaJbKYJSTOpa, HMpUYEM
BBIPa0OTKAa COOTBETCTBYIOIUX YMEHUHN HE TpeOyeTCs.

3. Hepasencmea c 00HOI nepemeHHOl

[ensie ypaBHeHUs. [{poOHBIE palinoHaIbHbIE ypaBHeHUS. HepaBeHCTBA BTOPOIi CTENEHU C OJTHOM NepeMeHHON. MeTo1 MHTepBaJIOB.

OcHosHas yenb — CUCTEMATU3UPOBATh U 00OOLIUTH CBEJACHUS O PEIICHUHU IENbIX U APOOHBIX PAlMOHATIBHBIX YPABHEHUN C OJTHOM
epeMeHHOM, C()OPMHUPOBATh YMEHHE PEIIATh HEPABEHCTBA Buaa ax? + bx + ¢ >0 mmm ax? + bx + ¢ <0, rae a # 0.

B 510l Teme 3aBepiiacTcs M3ydyeHUE PALMOHAIBHBIX YPAaBHEHHMM C OJHOM NEPEMEHHOU. B CBS3M € 3TUM IPOBOAUTCS HEKOTOPOE
00o001IeHre 1 yriryoieHue cBeeHuil 00 ypaBHeHUIX. BBOJIATCS MOHATHS 1€70r0 PalMOHAIBLHOTO YPaBHEHUS W €ro CTENEeHU. Y4Jalluecs
3HAKOMSTCS C PELICHUEM YPAaBHEHUW TPEThEU CTENEHU U YETBEPTOM CTENEHM C IOMOILBIO PA3JI0KEHUS HA MHOXKUTEIN U BBEJICHHUS BCIIO-
MoraTelbHOU NepeMeHHOoi. MeTo perieHus! ypaBHEHUH MyTeM BBEJCHHUS BCIIOMOTATEIbHBIX TEPEMEHHBIX OYyAET MIUPOKO UCTIOIb30BATHCS
B JJAJIbHEWIIIEM TIPU PEIIEHUH TPUTOHOMETPUUECKUX, TOTaPUPMUUECKUX U JPYTHX BUOB YPaBHEHUH.

PacmupsitoTcst cBeIeHUs! 0 pelieHud APOOHBIX pallMOHAIBHBIX YpaBHEHUH. Yyaliuecs 3HAKOMSTCS C HEKOTOPBIMHU CIEIUATbHBIMU
[IpUEMaMU PELICHHS TaKUX YPABHECHUM.

®opMUpPOBAHKE YMEHMI PENIaTh HEPABEHCTBA Bua ax’ + bx + + ¢ > 0 mimm ax? + bx + ¢<O, rae a # 0, oCyIIEeCTBIAETCA C OOPOH Ha
CBeJIeHHS O rpaduke KBaJpaTUUHON (YHKITUH.

VYuyamuecs 3HaKOMSTCS C METOAOM UHTEPBAJIOB, C IIOMOIIBI0 KOTOPOI'O PELIAKOTCS HECIOKHBIE pAllMOHATIbHBIE HEPABEHCTBA.

4. Hepagencmea c 08ymsa nepemeHHbIMU
VYpaBHeHUE C IByMs IepeMEHHBIMU U ero rpaduk. CrucTeMbl ypaBHEHUI BTOPON cTeneHH. Pemienne 3a1a4 ¢ MOMOIIbIO CUCTEM
ypaBHEHUI BTOpOM creneHu. HepaBeHCTBaA ¢ IByMS IEPEMEHHBIMUA U UX CUCTEMBI.



Ocnoenas yenb — BbIPa0OTaTh YMEHHE PEIATh IPOCTEHIIINE CUCTEMBI, COIEPKALINe YPAaBHEHUE BTOPO CTEIIEHU C IByMsI IEPEMEH-
HBIMH, ¥ TEKCTOBBIE 3a1a4X C IIOMOIIBIO COCTABIICHUSI TAKUX CUCTEM.

B nanHoO# Teme 3aBepiiaeTcsl U3yYEeHHE CHCTEM YPaBHEHMH ¢ AByMs nepeMeHHbIMU. OCHOBHOE BHUMAaHUE YJIESETCS CUCTEMAM, B
KOTOPBIX OJTHO U3 YPaBHECHMI MEPBOU CTENEHH, a APYrO€ BTOPOMA.

N3BecTHBIN yyammmcs crnoco0 MOJACTAHOBKM HAaXOAMT 3/IeCh JajbHEHIlee MPUMEHEHHE W TO3BOJIAET CBOAMUTH DPELIECHUE TaKUX
CUCTEM K PELICHHIO KBaJAPAaTHOI'O YPaBHECHUS.

O3HakOMJIEHHE yYallUXCsl C MPUMEpaMHu CUCTEM YPaBHEHHI ¢ JBYMs MEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHHUs BTOPOM CTENEHH,
JOJDKHO OCYLIECTBIIATHCS C JOCTATOYHOW OCTOPOKHOCTBIO U OIPAHUYMUBATHCS MPOCTEUIIIMMU IPUMEPAMMU.

[IpuBriedeHrne M3BECTHBIX ydallUMcs rpaduKOB MO3BOJISIET MPUBECTU MPUMEPHI Ipa@HUUecKoro pemieHus cucteM ypaBHeHHil. C
MOMOIIBIO0 IPaQUUECKUX MPEACTABIEHUH MOKHO HArjsAHO MOKAa3aTh y4allUMCS, YTO CUCTEMBbI JBYX YPaBHEHUU C JABYMsI MEPEMEHHBIMHU:
BTOPOM CTENEHU MOTYT UMETh OJJHO, JIBA, TPH, YETHIPE PEILICHUS WIX HE UMETh PEILICHUM.

Pa3paboTanHblii MaTeMaTH4eCKUi amnmapar MO3BOJIIET CYIIECTBEHHO PAaCUIMPUTh KiacC COJAEp)KaTelbHBbIX TEKCTOBBIX 3ajad,
penaeMpIX ¢ IOMOIIBI0 CUCTEM YPaBHEHUH.

N3yueHne Tembl 3aBepIIacTCs BBEACHUEM IOHSITUN HEPAaBEHCTBA JBYMS IEPEMEHHBIMU W CHUCTEMBbl HEPAaBEHCTB C JIBYMs
nepeMeHHbIMU. CBeZieHHs] O rpadukax ypaBHEHHMH C JBYMsI MEPEMEHHBIMU HCHOJB3YIOTCA MNPU HLUIIOCTPALMU MHOXECTB pEelleHUN
HEKOTOPBIX ITPOCTENIINX HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmut npuUKIAOHOU MamemMamuKu.

Maremarudeckoe moaenupoBanue. [IporenTHsie pacueTsl. [Ipubnuxenubie BerurcieHus. OCHOBHBIC MTpaBHiia KOMOUMHATOPUKH.
OTHOcuTenbHAs YacTOTa W BEPOSATHOCTH Ciy4dailHOTO coObiTHs. Kiaccudeckoe ormpezaelieHHE BEpOATHOCTH. HadanbHble CBEIEHUS O
CTaTHUCTHKE.

OcHoséHas yenb — O3HAKOMUTH yYAIIMXCS C MOHATHAMH TEPECTAHOBKH, Pa3MEIICHUsI, COYCTaHUS M COOTBETCTBYIOIUMH (PopMy-
JIaMU TS TIOJICUeTa UX YKCJIa; BBECTH MOHATHSI OTHOCHTEIIBHOM YaCTOTHI M BEPOATHOCTH CIy4aliHOTO COOBITHS.

N3yueHne TeMbl HAYMHAETCS C PEIICHMs 3ajlady, B KOTOPBIX TPeOyeTCs COCTaBUTh T€ WIM HWHBIE KOMOMHAIIMK JJIEMEHTOB W
MOACYNUTATHh UX YHCIIO. Pa3bsicHIETCS KOMOMHATOPHOE MTPABUIIO YMHOXKEHUS, KOTOPOE HCITONB3YETCs B JaIbHEHIIIEM TP BBIBOJIE (GOPMYJT
JUTSI TIOZICUETa YKCJIa TIEPECTaHOBOK, pa3MelleHuH u codeTanuil. [Ipu m3ydeHHM TaHHOTO MaTepualia HeoOXOJAUMO OOpaTUTh BHUMAaHHE
YYAIUXCS Ha pa3Indyue TMOHATHH «pa3MEIICHHE» U «COoueTaHue», ChOpMUPOBATh Y HUX YMEHHE OINPEACNIATh, O KAKOM BHJE KOMOMHAITUN
WJIET peub B 3ajJ1aue.

B nmanHol Teme ywamimecs 3HAKOMATCA C HaYaJlbHBIMU CBEACHUSIMH U3 TEOPUU BEPOSITHOCTEH. BBOAUTCS MOHATHE «ClydailHOE
COOBITHE», «OTHOCHUTEIIbHAS YacTOTa», «BEPOSATHOCTh CIYYaWHOTO COOBITHS». PaccMaTpWBAalOTCS CTaTHCTHUYECKHMH M KIACCHYECKHUH
MOAXOABI K ONPEACICHUIO BEPOSTHOCTH CIy4yalHOTO cOOBITHS. BakHO 00paTWTh BHHMAHHME YYalluXcs Ha TO, YTO KJIACCHYECKOE



OMpeACIICHUC BCPOATHOCTH MOXHO HNPUMCHATH TOJIBKO K TaKUM MOZACIIAM PCAJIbHBIX CO6BITPII>1, B KOTOPBIX BCC HCXOJbI SABJIAIOTCSA
PaBHOBO3MOKHBIMMU.

6. Hucnoevie nocinedoeamebHOCHU.

UucnoBsie MOCIENOBATENIbHOCTU. ApudMeTuueckass U reomerpudeckas mporpeccuu. @opmynbl m-rowieHa U CyMMBI MEPBBIX N
YWICHOB Mporpeccuu. beckoHeuHo yObIBaroIas rTeOMeTpuIecKasi Iporpeccusi.

OcHosnas yenb — naTh TMOHATHS 00 apu(PMETHYECKON M T€OMETPUUYECKOM MPOrPEeCcCHSX KaK YHCIOBBIX IMOCIEAOBATEIBHOCTIX
oco0oro Buja.

[Ipu u3ydeHnn TeMbl BBOAUTCS TMOHSTHE MOCIEAOBATEIHLHOCTH, PA3bIACHIETCS CMBICI TEPMHUHA «N-M YJIEH MOCIEI0BATEIHHOCTH,
BBIpa0aTHIBACTCSl YMEHUE HCIOJBb30BaTh HHACKCHOE 0003HAUYCHHE. DTH CBEJICHUSI HOCST BCTIOMOTATEIbHBIN XapaKTep U UCTIOIb3YIOTCS IS
M3y4YeHHs apu(PMETUUECKON U TeOMETPUYECKON POrpeccuil.

Pabota ¢ dhopmynamu N-ro wieHa U CyMMBI MEPBBIX Ia YJIECHOB MPOTPECCHI, TOMUMO CBOETO OCHOBHOTO Ha3HAYEHUs, TO3BOJISET
HEOJHOKPATHO BO3BPAIIATHCS K BHIYMCICHUSIM, TOXKIECTBEHHBIM TPEOOpPa30BaHMIM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmaTtpuBaroTcsi  XapakTepUCTHUECKHE CBOMCTBAa apU(METHUYECKOM U TeOMETPUYECKOM  MPOTPeccHid, 4YTO  TO3BOJISIET
pacIIupuTh KPyT MpejjiaraéMbpix 3aaad.

7. Anzeopa 6 ucmopuueckom pazeumuu
3apoxxneHue anreOpbl, KHATa O BOCCTAHOBJIIEHMHM M MPOTHUBOINOCTaBIeHUH Myxammena anb-Xopesmu. Mctopusi popmupoBanus
MaTeMaTHU4eCKOro A3biKa. MIcTopus pa3BUTHUS MOHATUS (PYHKIIUH.
JI.®. Maruunkwuii. I1.JI. Yeosmmes. H.U. Jlo6aueBckuii. B.Sl. bynskosckuii. A.H. Koamoropos. ®@. Buer. I1. ®epma. P. Jlekapt. H.
Tapranes. JI. Kapnano. H. A6ens. b. [lackans. JI. [Tuzanckuii. K. I'aycc.

8. Iloeémopenue (umozosoe)
OcHosnas yens. I1oBTOpUTB, 3aKpenuTh U 00001UTh, ocHOBHBIE 3Y H, monydeHHsble B 9 Kitacce.
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KanenpapHo-temaTnueckoe JIaHUPOBaHMe 10 ajredpe B 9 Kjiacce ¢ y4eTom
nporpammbl Bocnutanus Ha 20022-23 yyeOHbIi roa.

[
Ne Ne Hara Hara OcHOBHBIE BH/IbI
YPOKa | ypokan Temaypoxa
J1aH ¢dakr NAeSITeIbHOCTH YYeHUKA
n/n oreme
I'nasa 1. Hepasencmea (20 uacoe)
IMoBTopenue. §1. UnciaoBbie HepaBeHcTBa. (3 yaca)
1 1 7.09 [ToBTOpEHUE OCHOBHBIX MOHATUHN Kypca | Pacnoznasames v IPUBOIUTH
8 kiacca MIPUMEPBI YUCIIOBBIX
2 2 8.09 UucrnoBbie HEPABCHCTBA HEPABCHCTB, HEPABEHCTB C
3 3 8.09 YucnoBbie HEPABEHCTBA TICpEMCHHBIMH, JITHCHHBIX
= HEPaBEHCTB C OJTHOU
82. OcHOBHBIE CBOICTBA YHCJI0BBIX HepaBeHcTB(1 yac) . N
NIEpPEMEHHOH, TBOMHBIX
4 4 14.09 OCHOBHBIE CBOICTBA YHUCIIOBBIX HEPaBEHCTB.
HEPAaBEHCTB Dopmyauposams.
83. CiiokeHHMe U YMHOKeHHE YHCJIOBBIX HepaBeHCTB. OnleHHBaHUe onpeodenenus. CpaBHEHUS
3HaYeHMs1 BbIpakeHusi(3 yaca) JBYX YUCEJI, PEIICHUS
15.09 Cno>xeHue 4nCIIOBBIX HEPABEHCTB HEepaBeHCTBA C OJJHOH
15.09 YMHOXEHHE YHCIIOBBIX HEPABCHCTB TICPEMCHHOM, PaBHOCHIEHBIX
HEPaBEHCTB, PEIICHHUS
7 7 21.09 OneHrBaHue 3HAUEHMSI BBIPOKEHUS CHCTEMbI HEPABEHCTB ¢
84. HepaBeHcTBa ¢ 0HOi1 mepeMeHHoi#i(1 yac) OZIHOH IICPEMCHHOM,
- - obJyactTy onpeneeHus
8 8 HepaBenctBa ¢ o1HOM IepeMeHHOM

85. Pemienne JIMHEHHBIX HEPABEHCTB € OHOI MepeMeHHOii. Unc/i0BbIE

npomMexxyTkH (5 yacoB)

9 9 22.09 YucnoBbie TPOMEKYTKH

10 10 22.09 Pemenne muHeHHBIX HEPABEHCTB C
OJTHOM NIEPEMEHHOMN

11 11 28.09 Pemrenne nuHeHHBIX HEPABEHCTB C
OJTHOM IEPEMEHHOMN

12 12 29.09 Pemenune 3aganuii cBoOAIMXCS K
peNIeHUI0 IMHEWHBIX HEPABCHCTB

13 13 29.09 Pemenune 3aganuii cBoOAImMXCs K

PECIICHUIO JIMHEWHBIX HCPABCHCTB

§6. Cucrembl

JIMHEeHHBIX HEPABEHCTB € OJIHOM MepeMeHHoi (5 yacoB)

14 14 5.10 [TepeceueHne YUCIOBBIX TPOMEKYTKOB

15 15 6.10 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOW epeMEeHHOM

16 16 6.10 CucreMbl IMHENHBIX HEPABEHCTB C
OJIHOU NTEPEMEHHON

17 17 12.10 CucreMbl IMHENHBIX HEPABEHCTB C
OJHOU NTEPEMEHHON

18 18 13.10 3aiaHuii, CBOAAIINECS K PEIICHUIO
CHCTEMBI JJMHEHHBIX HEPABEHCTB

19 19 13.10 O0630pHBII YPOK 1o TeMe
«HepaseHncTBa»

20 20 19.10 KonTpoabnasi padora Nel mo Teme

«HepaBencTBa»

BBIPAKECHUS;

C801CMEA YUCIIOBBIX
HEPaBEHCTB, CJIOKEHUS U
YMHOEHUS YU CIIOBBIX
HEPaBEHCTB

Jloka3zvleams. CBOMCTBA
YHUCJIOBBIX HEPABEHCTB,
TEOPEMBI O CIIOKEHUHU U
YMHOEHUU YHCIIOBBIX
HEPaBEHCTB.

Pewams nuneitnble
HEpPaBEHCTBA. 3alMChIBATh
pelIeHUs1 HEPaBEHCTB U UX
CHUCTEM B BUJIE YHCIIOBBIX
MIPOMEXKYTKOB,
00BbeIMHEHMUSI, TIePEeCeUCHUS
YHUCIIOBBIX IPOMEKYTKOB.
Pemats cucremy
HEPaBEHCTB C OJJHOU
nepemeHHoi. O1ieHuBaTh
3HAUYE€HUE BBIPAKEHUSI.
N3o6paxaTh HA
KOOPAMHATHOU MPSAMOI
3a/laHHbIE HEPaBEHCTBaMU
YHUCJIOBBIE TPOMEKYTKHU




I'nasa 2. Keaopamuunas ¢pynxkuus (37 uacos)

§7. lloBTOpeHMe U pacuiupeHue cBeleHuit 0 pyHkumuu (2 yaca)

21 1 20.10 [ToBTOpEHUE U paciIupeHe CBEIEHUN
o hyHKIMK
I1B Moysib HIKOJIBHBIN YPOK

22 2 20.10 [ToBTOpEHUE U pacmiupeHe cBeIeHUI
0 hyHKIMHK

§8. CroiicTBa pynkuuu (3 yaca)

23 26.10 Hymu pynaxmm

24 4 27.10 [IpomexyTkH 3HAaKOTIOCTOSIHCTBA
byHKIIUN

25 ) 27.10 [IpomexyTku Bo3pacTaHus U yObIBaHUS
byHKIIUN

§9. [MocTpoenue rpadpuxa pynxuuu y=Kf(x)(2 yaca)

26 6 9.11 [Moctpoenue rpaduka ¢pyukipm Y=Kf(x)
1IB Mooynv wikonvHoe meoua

27 7 10.11 [Moctpoenue rpaduka Gpyukipm Y=Kf(x)

§10. IocTpoenne rpadpuxos pyuxuu y=Ff(X)+buy=f(x+a)(3 uaca)

Onucvieams IOHATHE
(GYHKIIUY Kak MpaBuiIa,
YCTaHaBJIMBAIOLLETO CBA3b
MEX/1y 2JIEMEHTaMHU JIBYX
MHO>KECTB.
Dopmynuposams.
onpeoeneHus. HyIsl
(GyHKIMH; IPOMEKYTKOB
3HAKOIIOCTOSIHCTBA
dyHKIY; QynKIMY,
BO3pacTaroIIei
(yOmIBaroreit) Ha
MHO€ECTBE; KBaJPaTUYHON
(GYHKIMH; KBaJJPaTHOTO
HEPABEHCTBA,

ceoticmea KBaIpaTUUHOU
INZEINIVIH

npaguia OCTPOCHUS
rpadukoB GyHKIHIH ¢
MTOMOTIIBIO TTPe0Opa3oBaHUIMA

28 8 10.11 [MocTpoenue rpaduka GyHKIHH Bua f(X) — f(X)+a;
y=f(x)+b /1B Moodynv wxonvnoe medua f(X) — f(x + a); F(X) — kf(x).

29 9 16.11 [TocTpoenue rpaduka QyHKIIN Cmpoums rpaduxy
y=f(x+a) (GYHKIHHI ¢ TOMOIIBIO

30 10 17.11 [Toctpoenue rpadukoB GpyHKIUH npeoGpasoBaHuit
y=f(x+a)+buy=kf(x + a)*+b IIB suna f(x) — f(x) + a;
Mooyne wikonvHoe medua f(X) = fix + a); f(x) = kf(x).

§11. KBagparuunas pyHkumus, ee rpapuk u cBoiictBa (64acos) Cmpoumb rpaduk
31 11 17.11 Ksagparuunas QyHKIus KBaj[paTaHo QynKuuy. Tlo
rpaduKy KBaJIpaTHIHOM

32 12 23.11 AJTOpUTM  TIOCTpOoeHHs  Tpaduka (bYHKIIIH OTHCHIBATE €&
KBaIPaTUYHON (QYHKIIMU CBOMCTBAL

33 13 24.11 [TocTpoenue rpaduka KBaAPaTHIHON | ()yucuieams cXeMATHUHOE
hysKiIR pacnoJjoxeHune napadossl

34 14 24.11 Hoctpoenne rpaduka KBaapaTU4HOH | grhocuTenpHO OcH adCIce
yHKIHIH B 3aBUCHMOCTH OT 3HaKa

35 15 30.11 CBoiicTBa KBapaTUUHON (PyHKLIUU crapiero ko3 duiuenta u

36 16 1.12 CpoiicTBa KBaJIpaTUYHOU (DYHKIIUU AUCKpUMHUHAHTA

. COOTBETCTBYIOLIETO

37 17 1.12 O0630pHbII YPOK 10 TEME | 4 paIpaTHOTO TPEXTIEHA.
«KBagparnynas QyHkuus, ee rpapuk u
CBOMCTBa»

38 18 7.12 KonrpoabHasi pa6ora NeZ mo Teme
«KBaapaTuunas ¢yHkuus, ee
rpaguk 4 CBOHCTBA»

§12. Pemenne KBaJpaTHbIX HepaBeHCTB (6 YacoB)

39 19 8.12 ANropuTM pellIeHUs KBapaTHbIX Pewsamp xBazpaTHbic
HCPABCTICTB HEpPaBEHCTBA, UCTIONb3Ys

40 20 8.12 Pemenue kBagpaTHBIX HEPABEHCTB CXEMY PACTIONONEHHs

41 21 14.12 Pemenue kBagpaTHBIX HEPABEHCTB napaboJIbl OTHOCUTEIHHO




42 22 15.12 Pemienne kBagpaTHBIX HEPABEHCTB

43 23 15.12 3aiaHus, CBOISALINECS K PEIICHUIO
KBaJIPaTHBIX HEPABEHCTB

44 24 21.12 3ananusi, CBOAAIIUECS K PELICHUIO
KBaJIpaTHBIX HEPABEHCTB

§13. CucreMsbl ypaBHeHHii ¢ AByMs lepeMeHHbIMH (6 4acoB)

45 25 22.12 ['paduueckuii MeTo pereHus cucTeM
ypaBHEHUH ¢ AByMs niepeMeHHeiMu 1B
BneypouHast 1eATeIbHOCTh

46 26 22.12 Pemienue cucrem ypaBHEHUN METOA0M
I0JICTAHOBKHU

47 27 28.12 Pemienne cucrem ypaBHEHUN METOOM
0 JICTAHOBKHU

48 28 29.12 Pemenue cucreM ypaBHEHHI METOA0M
CIIOKECHUS

49 29 29.12 MeTto1 3aMeHbI IEpEMEHHBIX NTPU
pELIEHUN CUCTEM YPaBHEHMM

50 30 11.01 OmnpeneneHne KOJIMYECTBA PEIICHUH

CHUCTEMBI YpaBHEHUHU

§14. MaremaTnueckoe moaeauposanue. Pemenue 3aga4 ¢ noMous10o
CHCTEM YPaBHEHHUI BTOPOi CTeNeHU

(5 yacoB)

51 31 12.01 Maremarnueckas Mmoaeins 3amgaun [1B
Monyns BHeypouHas 1eaTeIbHOCTh

52 32 12.01 DTanbl penieHus TPUKIaIHON 3a1auu

53 33 18.01 Pemenne nmpukiagHbIxX 3a/1a4 C
MTOMOIIIBIO CUCTEMBI YpaBHEHUH C
JIBYMSI TIEPEMEHHBIMU

54 34 19.01 Pemenue 3aqa4 ¢ IOMOIIBIO CUCTEM
YpaBHEHUH BTOPOM CTEIEHU

55 35 19.01 Pemenne 3aqa4 ¢ IOMOIIBIO CUCTEM
YpaBHEHUH BTOPOM CTEIEHU

56 36 25.01 O0630pHBIA ypok 1o TeMe «Permenue
KBaIPAaTHBIX HEPABEHCTB»

57 37 26.01 KonTtpoJsbsnas padora Ne3 no teme

«PemeHune KBaJipaTHbIX HEPABEHCTB.
Cucrembl ypaBHeHMIl ¢ AByMsl
nepeMeHHbIMU»

ocu abcruce.

Onucvieams rpadhuuecKuii
METOJ| PELICHUs CUCTEMBI
JIBYX YPaBHEHHM C IByMs
IIEPEMEHHBIMU, METO]T
IIOJICTAHOBKHU U METOJ1
CJIOKEHHUSI LISl PELLICHUS
CHUCTEMBI JIBYX YPABHEHMM C
JIBYMSI IIEPEMEHHBIMH, OJTHO
13 KOTOPBIX HE SIBIIAETCA
JIMHEHHBIM.

Pewiamsb TekcTOBBIE 3a1a4H,
B KOTOPBIX CUCTEMA JIBYX
YpaBHEHUH C IBYMS
MIePEMEHHBIMU SIBIISICTCS
MaTeMaTHYECKOU MOJIEIBIO
peanbpHOro mpoiiecca,

Y UHTEPHPETUPOBATH
pe3yabTAT PEIICHUS
CHCTEMBI

IIpusooums npumepol
MaTeMaTUIECKUX MOJCIICH
peabHbIX CUTYaIU;
MPUKIAIHBIX 3a/1a4
Onucwviéams dTanbl PEeLICHUS
MPUKJIAJHOM 3a/1auu.




T'naea 3. Inemenmoul nPUKIAOHOU MAmMeEMAMUKU

(15 uacoes)

§15. IlpouenTHsblie pacuersl (2 yaca)
58 1 26.01 [Ipouentusie pacyersr 1B Monaynb
[IpodopuenTanus
59 2 1.02 [IponieHTHBIE pacyeThI
§16. AGcoloTHAs U OTHOCUTeIbHAsI morpemHocTH (1 yac)
60 3 2.02 AOCOIOTHAS M OTHOCHTEIhHAS
MIOTPEIITHOCTH
§17. OcHoBHBIe NpaBUJIa KOMONHATOPUKH (3 yaca)
61 4 2.02 KomOuHaTopHO€E IPpaBMIIO CyMMBI
62 5 8.02 KomMOuHaTopHOE TIPaBHITO
TIPOU3BEACHHUS
63 6 9.02 KombOuHaTOpHOE MpaBmiio
TIPOU3BEACHHUS
§18. HUacToTa 1 BepoOsITHOCTH €JIy4aiiHOro coObITHsl (2 yaca)
64 7 9.02 YactoTa 1 BEpOSITHOCTh CITy4aitHOTO
coopitus 1B Moayns Knacchnoe
PYKOBOJICTBO
65 8 15.02 YacToTa 1 BEpOSTHOCTh CIIy4aifHOTO
COOBITHS
819. Knaccuueckoe onpeaejieHne BepositiocTn (2 yaca)
66 9 16.02 Krnaccuueckoe onpenenenue
BEPOSITHOCTH
67 10 16.02 Knaccuueckoe onpenenenue
BEPOSITHOCTH
§20. HauaabHble cBeieHusi 0 craTucTuke (3 yaca)
68 11 22.02 Co6op nannbpIx. CriocoOsl
MPEJICTaBICHUS JaHHBIX U UX aHATU3
I1B Moayns [Ipodopuenrarnms
69 12 1.03 CrarucTuueckue XapakTepUCTUKH IS
aHaJIM3a JTaHHBIX
70 13 2.03 Pemenue craructruecknx 3amad
71 14 2.03 O0630pHBII ypok MO TeMe «DJIEeMEHTHI
MPUKIATHON MaTeMaTHKK»
72 15 9.03 KontpoabHasi padora Ned no teme

«JIeMeHThI PUKJIATHOMI
MaTeMATHKH»

Tlpusooums npumepuol.
MPUOTMKEHHBIX BEJTUYNH,
HCIIOJIb30BaHUsI KOMOMHATOPHBIX
MIPABHJI CYMMEI H TIPOH3BEICHHS;
CITyJalHBIX COOBITHH, BKITIOYAs
JIOCTOBEPHBIC U HEBO3MOXKHBIC
COOBITHS; OILITOB C
PaBHOBEPOSITHBIMH UCXOJIAMH;
MPEJICTABIICHUS CTATUCT.JAHHBIX B
BHJIC TAOJIHII, JUATPAMM,
rpa)uKOB; HCIOIb30BAHUS
BEPOSTHOCTHBIX CBOHMCTB
OKPY>KAIOIIHX SIBJICHHH.
Dopmynuposamo:

onpedenenus: aOCOTIOTHOM
MOTPEIIHOCTH, OTHOCUTEIbHOM
MOTPEIIHOCTH, JOCTOBEPHOI0
COOBITHS, HEBO3MOKHOI'O
COOBITHS; KITACCHYECKOE
OIPEICIICHUE BEPOSTHOCTH;
npasuna; KOMOMHATOPHOE
MIPaBHUJIO CYMMBI, KOMOMHATOpPHOE
MIPaBUJIO TIPOU3BEICHHUS.
[MosicusATh 1 3anMCHIBATH HOPMYITY
CIIOKHBIX TPOLEHTOB. [IpoBOIUTH
IIPOLIEHTHBIE PACUETHI C
HCIIOJIb30BAHUEM CIIOXKHBIX
MIPOIICHTOB.

Haxooumwb TOYHOCTH
MPUOTKEHUs TI0 TabIIHIe
NpUOTK. 3HAYEHUH BEJTMYHHBI.
Hcnonb3oBaTh pa3nuyuHbie (HOPMBI
3aMUCH TPHOJIVIK. 3HAYCHUS
BeM4YHHBI. OIEHUBATh MPUOIIK.
3HaYEHHE BETMYMHBI.

IIpogooumun OTBITHI CO
CIIy4aiiHBIMU UCXO/aMH.
[osicHATD 1 3amMCHIBATH POPMYITY
HaXOXKICHUS 9aCTOTHI CIIy4aifHOTO
coObITHsA. ONUCHIBaTh CTATUCTHY.
OILIEHKY BEPOSITHOCTH CIIY4aitHOT O
coObITHsI. HaxomuTh BEepOsSTHOCTD
CIIy4altHOTO COOBITHS B OIBITaX C
PaBHOBEPOSTHBIMH UCXOJAMH.
Onucwviéams 3Tabl CTATUCTHY.
uccnemoBanus. OpopmisaTe HHD-
IIUIO B BUJIE TaOJIMI] M JFarpamMM.
WzBnekaTh nHO-1IMION3 TAOIUI 1
nuarpamMM. Haxonute u
TIPUBOIUTH MPUMEPHI UCTIONB3-5
CTaTUCTHYCCKHUX XaPAKTCPUCTHK
COBOKYITHOCTH JIaHHBIX: CpETHEE
3HAYCHHE, MOJIa, pa3Max, MeIiaHa
BBIOOPKH

I'nasa 4. Yucnoewie nocnedosamenvnocmu (17 uacos)




§21. Yucaossblie nociaenoBareabuoctu (1 gac)

73 1 9.03 Yucnossle M0CIEJ0BATEILHOCTU
§22. Apupmernueckas nporpeccusi (4 yaca)

74 2 15.03 ApudmeTrueckas mporpeccust

75 3 16.03 ApudmeTrueckas mporpeccust

76 4 16.03 ApudmeTrueckas mporpeccust

7 5) 29.03 ApudmeTrueckas mporpeccust

§23. Cymma NnepBbIX 4ieHOB apugMeTnyeckoi nporpeccuu (3 yaca)

78 6 30.03 CyMMa NrepBBIX YICHOB
apru(METHIECKON MPOTPECCUN
79 7 30.03 CyMMa NrepBBIX YICHOB
apru(METHIECKON MPOTPECCUU
80 8 6.04 CyMMa NrepBBIX YICHOB
apu(METHIECKON MPOTPECCUU
§24. I'eomerpuyeckast nporpeccus (3 yaca)
81 9 7.04 I'eomerpuueckas nporpeccus [1B
Monynbs KnaccHOe pyKOBOJICTBO
82 10 7.04 I'eomerpuueckas nporpeccust
83 11 13.04 ["'eomeTpuueckas mporpeccus
§25. CymMma NnepBbIX WIEHOB reOMeTPUYECKOi MPOrpeccuu
(2 yaca)
84 12 14.04 CymMMa NnepBbIX YICHOB
reOMEeTPUYECKOI porpeccun
85 13 14.04 CymMMa NnepBbIX YICHOB

reOMETPUUECKON MPOrpeccuu

§26. Cymma 0eckoHe4YHOI reoMeTpU4YeCKOM nmporpeccuu (2 yaca)

86 14 20.04 CymMMa OECKOHEUHOH T€OMETPUUIECKOM
POTrpPeCcCuu

87 15 21.04 CymMMa OECKOHEUHOH T€OMETPUIECKOM
POTrpeccuu

88 16 21.04 O0630pHbIl ypok 1o Teme «YuciaoBble
TI0CJICIOBATEIIBHOCTH»

89 17 27.04 KonTposabHasi pa6ora Ne5 mo Teme

«UucjoBble MOCJIeI0BATEIbHOCTH »

IIpusooumsnpumepwvi: MOCIENO
BaTEIILHOCTEH; YHCIIOBBIX
MOCIIEIOBATEILHOCTEM, B
YaCTHOCTH apu(PMETHICCKON H
TEOMETPUYECKOU MPOTPECCUL;
HCIIOJIb30BAHHSI
MOCJIEN0BATENBHOCTEN B
peanbHOM KU3HU; 3a7a4, B
KOTOPBIX PacCMaTPUBAIOTCSI
CYMMBI ¢ OECKOHEYHBIM
YKCJIOM CJIaraeMbIX.
Onucvigams: TIOHITHE
MOCJIEA0BATENHHOCTH, WIEHA
ITOCIIEA0BATEILHOCTH, CIIOCOOBI
3aJ]aHusl TIOCIIEIOBATEILHOCTH.
Buiuucnsame uneHsl
MOCIJIE0BATEHHOCTH,
3aJlaHHOH (hOPMYIIOH n-ToO
YJieHa WM PEKYPPEHTHO.
Dopmynuposams:
onpedenenust: apuhMETHIECKO
i mporpeccu,
rEOMETPUUECKOMN IIPOrPECCUH;
C601iCMBEa dIICHOB
FEOMETPUYECKOHN U
aprUPMETHICCKON IPOrpecCuii.
3adasams apuHMETHIECKYIO U
TE€OMETPHUIECKYIO TPOTPECCHH
PEKYPpPEHTHO.

3anucwieams v noscuamo Gop
MYJIBI OOITIETO WieHa
apuPpMETHICCKON U
TeOMETPUYECKON MPOrpecCHil.
3anucvieame 1 0okazvleamo.
(hopMyITBI CyMMBI N TIEPBBIX
9JICHOB apu()METUIECKON 1
TeOMETPUYECKON MPOTrPeCcCUil;
(hopMyIIBI, BRIpAXKAIOIIHE
CBOIICTBA YIECHOB
apupMeTHIecKon u
T€OMETPUYECKON Nporpeccuil.
Buiuucnames cymmy
OECKOHEYHOI reoMeTpuIecKon
MPOTPECCHH, Y KOTOPOi | q | <
1. IlpencraBnare OeCKOHEUHBIE
MEPUOINYECKHE IPOOH B BHJIE
OOBIKHOBEHHBIX




Hoemopenue U cucmemamusauus ylleﬂliOZO mamepuaia

(9 uacos)

90 28.04 JleficTBUSI C pallMOHATBHBIMH JIPOOSIMH

91 2 28.04 CaoiicTBa CTETIeHU C LEeTbIM
noKazaresem

92 3 4.05 CaoiicTBa apupMETHIECKOTO
KBaJJPaTHOTO KOPHS

93 4 5.05 KBagpatueie  ypaBHeHus. Teopema
Buera

94 5 5.05 CucremMbl JMHEHHBIX HEPABEHCTB C
OJTHOM IEPEMEHHOMN

95 6 11.05 KBaapartnunas ynkums, ee rpaduxk u
CBOICTBa

96 7 12.05 Pemenne kBagpaTHBIX HEPABEHCTB

97 8 12.05 Cucrempl  ypaBHEHUH €  ABYyMA
TIEPEMCHHBIMH

98 9 18.05 DJIEMEHThl MPUKIATHON MaTEeMaTUKU
1B Moyib Bneypounas
JeSITEIIbHOCTD

Pezuonanvusie nposepounvie pavomet (4 uaca)

99 1 19.05 PITP

100 2 19.05 reOMIi’;‘me PITP

101 3 PITP

102 4 PITP







