MYHHUIUIIAJbHOE OI0/KeTHOEe 0011e00pa3oBaTe/ibHOE YUpeKIAeHue
EnuzaBeroBckas cpeanss 001eo0pa3oBaTeibHAA KO0Ja A30BCKOI0 paiioHa

Pabouas nmporpamma

o anredpe

OCHOBHOE 0011ee oOpazoBanne_/ — 9 Kiacchl

2021 - 2022 y4eOHblii roj



HOACHUTEJIBHASA 3AIIMCKA

PaGouasi nporpamMmma no ajnreépe Ha ypoBeHb OCHOBHOI'0 0011ero oopasoBanus aias 7 — 9
KJIaccOB pa3padoTaHa HA OCHOBe:

- (hemepanbHOTO TOCYJAPCTBEHHOTO 00Pa30BATEIHLHOTO CTaHAPTa OCHOBHOTO 00IIero 0opazoBa-
Hus» (mpukaz Munoopraayku Poccun ot 17.12.2010 Ne 1897 «O0 yTBep>K/IeHUU U BBEICHUH B JICHCTBHE
(benepanbHOro TOCyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHus);
-IIPUMEPHOM OCHOBHOM 00pa30BaTEILHON MPOTpaMMbl OCHOBHOTO 00I1ero odpasoBanus (07100-
peHa (denepanbHbIM yueOHO-METOANYECKUM 00bEAMHEHUEM 10 001eMy 00pa30BaHUIO, IIPOTOKOJ 3ace/a-
uust ot 08.04.2015 Ne 1/15, B penaxmmu npotokosa Nel/20 ot 04.02.2020r);

- YMK:

1. A.T. Mopakosuy, I1. B. Cemenos. Anredpa. 7 kiacc. Komruiekr u3 2 —x gacreit. Muemosuna. 2019

2. A.T. Mopakosuy, 1. B. Cemenos. Anre6pa. 8 kiace. Komruiekr u3 2 — x yacreit. Muemosuna. 2020

3. A.T. Mopakosuy, I1. B. CemenoB. Anreopa. 9 kiacc. Komrurekr u3 2 —x vacreir. Muemo3uHa. 2021

4. Anredpa. Kontponbabie paboThl. 7 — 9 kiaccel. JI.A. AnekcanapoBa, MHeMO3HHa.

5. Anreopa. TemaTudeckue mpoBepouHbie paboThl B HOBOH popme. 7 — 9 kimaccel. JILA. AnekcaH-
npoBa, MHeMO3HHa.

6. Anrebpa. CamocrositenbHbIE pa0boThl. 7 — 9 kiaccel. JI.A. AnekcannpoBa, MHeMO3HWHA.

7. Anrebpa. Tectsl k yueOHuky A.I'.Mopakosuua. ®I'OC. 7 — 9 xnaccel. E.M. Kimtounukoga, 1.
B.Komuccapoa. Dx3ameH.

8. AnreOpa. Pabouas terpaap. 7 - 9 kiaccel. [locoOue mia yyammuxcst o0uieo0pa3oBaTeIbHbIX
opranusanuii B 1Byx yactax. 1. U 3ybapesa, M. C. Musbiureiin, MHeMo31Ha.

9. Anrebpa. Ilocobue mns yuureneil. Merogumueckue pekomenmamuu. / - 9 kmaccel. A.l.
MopakoBud, MHEMO3HUHA.

10. Anre6pa. 7 - 9 KIIacchl: TEXHOJIOTHYECKHE KapThl YPOKOB 10 yueOHuKy A. I'. MopakoBuya.
VYuurens.

11. OI'D 2022. Maremaruka. TunoBsle TeCTOBBIE 331aHus OT pa3padoturkoB OI'D/ U. P. Beicon-
kuit, JI. O. Pocnosa u T. 11.; mox pexn. U. B. Slmenko. Dx3ameH.

12. Marematuka. 9 — it kiacc. [Togroroska k OI'D — 2022. 40 TpeHUPOBOYHBIX BAPHAHTOB I10
nemoBepcuu 2022 rona; nof. pea. O.d. Jsicenko, C. O. Banosa. Jlernos.

13. CoOcTBeHHBIE pa3pabOTKH.

14. http://fcior.edu.ru - ®enepanbHblil IEeHTP HHPOPMAITHOHHBIX 00pa30BATEIBHBIX PECYPCOB.

15. http://www.edu.ru — ¢penepanbhsiii moptan «Poccuiickoe 00pazoBaHue».

16. _interneturok.ru - BUIEOypoKH, TpeHaXKEPhI K TECThI 10 aredpe 7 — 9 KI1acchl.

17. «Poccwuiickas 311eKTpoHHas I1IKOJIa» - TOCYIAPCTBEHHBIN TOPTaJl AUCTAHIIMOHHOTO 00YYEHHS IKOJTb-
HHKOB.

18. http://www.bymath.net/index.html - Bcst amemeHTapHas MaTeMaTHKA.

19. http://www.resolventa.ru/demo/demomath.htm - yqyeGHbIe MaTepuasbl.

20. www.festival.1september.ru- ¢ecruBanp nemarornueckux uaeid «OTKPBITHINA YPOK».

21. http://www.uchportal.ru/load/28 - Yuurenbckuii mopran. MaTematuka.

22. http://urokimatematiki.ru - Bugeoypoxu mo anreope — 7 - 9 KJ1acchl.

23. https://sdamgia.ru — O6pazoBaTenbHbIN TOpPTAT I ToaroToBkH k BITP, OI'D.

24. Buneoypoku matemarrky — YouTube kaHam ypokoB 1Mo MaTeMaTHKe JUTs IIKOJIbHUKOB.

- IIEJICBOTO pa3jieila OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI OCHOBHOTO OOIIETO 00Opa30BaHHS
MBOY Enuzaerosckoi COIII;

- ¢ y4€TOM MNPUMEPHOW OCHOBHOW 0Opa3oBaTENLHOW IMPOTPAMMBI OCHOBHOTO OOIIETO
oOpazoBanus (0100peHa (heaeparibHbIM yueOHO-METOANYECKUM 00BETMHEHUEM T10 001IIeEMY 00pa30BaHHUIO,
npotoko 3aceqanust ot 08.04.2015 Ne 1/15, B penaximu npotokoia Nel/20 ot 04.02.2020r);
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https://www.youtube.com/user/MathTutor777

- TIPUMEPHON TMpOrpaMMBbI IO aJredpe OCHOBHOTO 00IIero oOpa3oBaHHsS C HCIOJIH30BAHUEM
aBTOopckoi mporpammsel A.I'. Mopakosuy, I1. B. Cemenos, JI. A. Anexcannposa, «Anreopa. COOpHUK
pabouux nporpamm. 7 - 9 kiacce»; M. bunom. Jlaboparopus 3nanuii, 2019;

- yueOHnoro iana MBOY EnuzaBeroBckoit COILl na 2021-2022 yueGHblil TOA (TpUKa3 OT
13.08.2021r Ne107);

- KajeHaapHoro yueoHoro rpaduka MBOY EnuzasetoBckoit COIL na 2021-2022 y4eOHb1i roa
(mpukas ot 31.08.2021r Nel136);

- deaepanbHOro nepevHst yueOHUKOB, PEKOMEHYEMbIX K HCIOJIb30BAHUIO B 00pa30BaTEIbHOM
npoiiecce B 0011e00pa3oBaTeIbHBIX OPraHU3aUsaX B COOTBETCTBHH C IprKa3oM MunuctepcTsa [Ipocse-
mernst PO ot 20.05.2020 rona Ne 254 «O0 yTBepkacHIH (eAepaTbHOTO MePeUHs yUeOHNUKOB, JTOMYIICH-
HBIX K HCIIOJIb30BAaHHIO NIPY peaTU3allii HIMEIOIUX rOCy1apCTBEHHYIO aKKPEIUTALINIO0 00pa30BaTeIbHBIX
POrpaMM HaYallbHOTO OOIIET0, OCHOBHOT'O OOIIEro, CpeaHEro o0Iero o0pa3oBaHus OPraHU3alUusIMU,
OCYIIECTBISIOUIUMHU 00Pa30BaTEIbHYIO 1EATEIHHOCTDY;

- npukaza MBOY Enunzaserosckoit COL «O0 yTBepKAeHNN NepedHs y4eOHUKOB, UCIIOJIb3Y-
eMbIX B yueOHoM mpouecce B MBOY Enuzaseronckoit COL B 2021-2022 yyeGHoM roxy» ot 28.05.2021
roma Ne70.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA KYPCA
AJITEBPBI HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

7 — 9 kaaccnbl
Pabora o yue6HO-MeTommIeckoMy Komruiekey A.I. MopakoBud npu3BaHa 00eCneunuTh JOCTH-
KEHHE CIeAYIOUINX JUYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX Pe3yJIbTaTOB.

JIn4HOCTHBIE Pe3yJIbTAThI:

e (opMHUpOBaHKE MPEICTABIICHUNA O MaTEMAaTHUKE KaK 4acTU OOIIEYeIOBEUECKONU KYIbTYpHhI, O
3HAYMMOCTH MaTeMaTHKH B Pa3BUTHH [TUBUIIN3AIUN U COBPEMEHHOTO OOIIECTBA;

® Pa3BHUTHE JIOTHYECKOTO M KPUTHYECKOTO MBINUICHUS, KYJIbTYPhl pE4H, CIOCOOHOCTH K yM-
CTBEHHOMY JKCIIEPUMEHTY;

¢ (hopMUpPOBaHKE MHTEIUICKTYaIbHON YECTHOCTH U OO BEKTUBHOCTH, CIIOCOOHOCTH K MPEOI0IIe-
HUIO MBICIIUTCIBbHBIX CTCpeOTI/IHOB, BBITCKAKOIIIUX U3 O6I)II[CHHOFO OIIBbITA,

® BOCITUTAHHE KAYECTB IMYHOCTH, 00SCIIEUMBAIOIINX COI[HATBLHYIO0 MOOUIBHOCTD, CTIOCOOHOCTH
MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHUS;

e (hopMUpPOBaHUE KAUECTB MBIIIJICHHSI, HEOOXOIUMBIX JIJISl a/laliTallii B COBPEMEHHOM HH(Op-
MAaIlMOHHOM OOIIIECTBE;

® pa3BUTHUE MHTEpPECA K MATEMAaTUIECKOMY TBOPUECTBY U MaTEMATUYECKHX CIIOCOOHOCTEI;

L] YMeHI/Ie SICHO, TOYHO, l"paMOTHO n3jaratb CBOM MBICJIN B YCTHOP'I nu HI/ICI)M@HHOﬁ pqu/I, IIOHU-
MaTh CMBICJI TOCTABJICHHOM 3a/1auH, BBICTPAUBATh apryMEHTAIINIO, IPUBOIUTH IPUMEPHI M KOHTPIPH-
MEpHI;

[ ] KpI/ITI/I'-IHOCTB MBIIIJICHUA, YMGHI/IG paCHOSHaBaTB JIOTUYCCKU HeKOppeKTHLIe BbICKAa3bIBaHUA,
OTJIMYATh THIOTE3Y OT (aKTa,

e MpejICTaBICHNE O MaTEMAaTHIECKOM HayKe Kak chepe YeTOBEUECKOM e TebHOCTH, 00 dTa-
nax ee pa3BUTHsI, O €€ 3HAUUMOCTH IS Pa3BUTHS [IUBUIIN3AIINY;

® KPEaTUBHOCTD MBIILJICHHS, HHAIIUATHBA, HAXOAYHUBOCTh, AKTUBHOCTH IPH PEIICHUN MaTeMa-
TUYECKUX 3a]1a4;

® YMCHHE KOHTPOJIMPOBATH MPOIIECC M PE3YJIbTAT YICOHOU MAaTEeMaTHUECKOW JACITEITbHOCTH;

® CIIOCOOHOCTh K SMOIIMOHATIBHOMY BOCHIPUSATHIO MATEMAaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHHIA,
paccyXIeHHil.



Cornacno paboueit mporpammsl Bociutanusi MbBOY Enmsaserosckoit COLL peanuzanus Boc-
MUTATEJIbHOTO MOTEHIMAalIa IPeIoJaraer:

®  YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUN MEX]y YUUTENIEM U €er0 YYeHHUKaMH, CIIOCOOCTBY-
IOLUX MO3UTUBHOMY BOCIPHATHIO YYalTUMUCS TpeOOBaHUI U MPOCKO y4UTENsl, IPUBJICUCHUIO UX BHU-
MaHHs K 00Cy’KaeMoi Ha ypoke HH(POPMALIMH, aKTUBU3ALUHN UX IT03HABATEIHLHOMN 1A TEIbHOCTH;

e 100yXXAECHHE IKOJIBHUKOB COOIIOAATh HA YPOKE OOIICPUHSATHIE HOPMBI TIOBEICHUS, PaBUIIa
OOIIEHUs CO CTApIIMMU (YYUTEIISIMH) U CBEPCTHUKAMH (IITKOJIBHUKAMHM), TPUHIUIIBI YYEeOHON HUCIIH-
TUTMHBI ¥ CAMOOPTaHU3aIHH;

® [pUBJCYCHHE BHUMAHHUS IIKOJIBHUKOB K IIEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha YpOKax sBIie-
HUH, opranu3anus ux paboThl ¢ MMOJy4aeMoil Ha YpOKe COLMaIbHO 3HAUMMOM HHpOpMAIel — HHULIUU-
poBaHue ee 00CY>KACHHUS, BBICKA3bIBAaHHS YUALIMMHCS CBOETO MHEHHS 110 €€ MTOBOLY, BEIPAOOTKH CBOETO
K HEHl OTHOIIICHUS;

®  ICIOJIb30BAHHE BOCIUTATEIBHBIX BO3MOKHOCTEH cofiepKaHMsl y4eOHOro MpeaAMeTa yepes Je-
MOHCTPAIUIO JIETSIM MIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEICHHS, TPOSIBICHHS YETIOBEKOIIIO-
6ust u 1oOpocepIeyHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIMX TEKCTOB ISl YT€HHUS, 3a/1a4 JUIsl peleHus,
POOJIEMHBIX CHUTYaIui 7151 00CYKICHHS B KJIacce;

® [pPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOTHI yHaIIUXCs: TPYIIIOBOI pabOThI HIIH pa-
OOTHI B Iapax, KOTOPbIE yyaT MIKOJIHbHIUKOB KOMaHIHOW paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU JAETHMU;

e  BKJIIOYEHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPbIE TOMOTAIOT MOAAEP>KAaTh MOTUBAIUIO AETEH K
MOJTYYCHHIO 3HAHUH, HAIQXUBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOUICHHH B KJIacCe, MOMOTAIOT
YCTaHOBJICHHIO I00pO’KeIaTeIbHOM aTMOCc(ephl BO BpeMsl YPOKa;

® HHUIMMPOBAHME U MOJAJIEPKKA HCCIEA0BATEIbCKOM AEITETbHOCTH IIKOJIBHUKOB B paMKax pe-
aIM3ali UMU UHAMBHUIYAIbHBIX U TPYMIOBBIX UCCIIEIOBATEIbCKUX MPOEKTOB, YTO AACT HIKOJbHUKAM
BO3MOYXHOCTh MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PELICHUS TEOPETUUECKON TPOOIIEMBbI, HABBIK TeHe-
pupoBaHus © OPOPMIICHUST COOCTBEHHBIX HJCH, HABBIK YBAKHTEIHLHOTO OTHOIICHHS K UYKHM HJICSIM,
odopMIIEHHBIM B paboTax APYyrUX UCCleaoBaTelNieii, HaBbIK MyOJIMYHOTO BBICTYIUICHUS MEpel ayauTo-
pHeii, apryMEHTHPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PEHHUSL.

MeTtanpeaMeTHbIMHU pe3yJIbTaTAMH M3YUeHHs Kypca «Anredpa» SBISIOTCS
- NepBOHAYAIbHbIE MPEICTABICHHUS 00 UAESIX M O METOJaX MaTeMaTHKU KaK YHUBEPCAIbHOM S3bIKE
HayKH U TEXHUKH, CPEACTBE MOJICITUPOBAHUS SIBJIICHU U IIPOLIECCOB;
- YMEHHE BUIETh MaTEMaTHUYECKYIO 3a/1auy B KOHTEKCTE MPOOJEMHOM CUTYalluu B IPYTUX JAUCLUILIH-
Hax, B OKPYKarOIEH KU3HHU;
- YMEHHE HaXOJUTh B Pa3IMUHBIX UCTOYHHUKAX MHPOPMALIHIO, HEOOXOAUMYIO Ul pellIeHUs] MaTeMa-
TUYECKUX MPoOJIeM, IPEJICTABIISTH €€ B IOHATHOU (popMe, IPUHUMATH PEIICHUE B YCIOBUIX HETIOITHON
Y U30BITOYHOM, TOYHOM U BEPOSTHOCTHON MH(OpMaIH;
- YMEHHE IOHUMATh U UCII0JIb30BATh MATEMAaTUYECKUE CPE/ICTBA HATJISIAHOCTH (rpad MKy, IUarpaMMsl,
TaOIUIIBI, CXEMBI U Jp.) Ui WILTFOCTPALMK, HHTEPIIPETALlUH, apTyMEHTAllNY;
- YMEHHUE BBbIJIBUTaTh TUIIOTE3bl MPU PELIEHUH Y4EOHBIX 3a/1ay, TOHUMaTh HEOOXOJUMOCTh HUX MPO-
BEPKY;
- YMEHHE IPUMEHSATh HHIYKTHUBHBIE U IeTyKTUBHBIE CIIOCOOBI pacCyX/I€HUH, BUJIETh pa3IMuHbIe CTpa-
TETUU PELICHUs 3aa4;
- IOHMMAHHE CYIIHOCTH AITOPUTMHUYECKUX MPEINUCAHUN U YMEHHE JIEHCTBOBATh B COOTBETCTBUU C
[IPEAJIOKEHHBIM AJITOPUTMOM;
- YMEHHUE CaMOCTOSITENIbHO CTaBUTh 11€JIU, BEIOMPATh U CO3/1aBaTh AJITOPUTMBI JIJISl PELICHUS yUeOHbBIX
MaTeMaTHYeCKUX Mpooiiem;
- YMEHHE IIJIaHUPOBAaTh U OCYHIECTBIIATD EATENBHOCTD, HAIIPABICHHYIO HAa PEIICHUE 3a1a4 HUCCIIEN0-
BaTEJIbCKOI'O Xapakrepa.

Peryastusnbie Y JIJ1 ‘ IlosnaBareabHsbie Y /1 ‘ Kovmmynukatususie Y J1J{
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7 —9 kaacchbl

— CaMOCTOATEIbHO OOHapy-
KHUBaTb H  (OPMYIHPOBATH
npo0iieMy B KJIACCHOM W HH-
TUBUIYaTbHOU y4eOHOU mes-
TEJIbHOCTH;

— BBIIBUTaTh BEPCHH peEIIe-
HUSL TpOOJEMBbI, OCO3HABATh
KOHEYHBIH pe3yJbTaT, BHIOU-
paTb CpeACTBa JAOCTHXKCHHUS
[EeNU U3 TPEISIOKESHHBIX TN
UX UCKATh CAMOCTOSITENIBHO;
— COCTaBJIATh (MHIAUBUAY-
aJIbHO UJIH B TPYIIIE) [IJIaH pe-
HIeHUs poOJIeMbl (BBIIOIHE-
HUS MTPOCKTA);

— moa0upaTh K KaxAou Ipo-
Oneme (3amave) aaeKBATHYIO
€l TEOPETUYECKYIO MOJIEIb;

— paboTtas MO MpeaoKeH-
HOMY WJIM CaMOCTOSATEIBHO
COCTaBICHHOMY IUIaHy, HC-
M0JIb30BaTh HAPSTy C OCHOB-
HBIMU ¥ JONOJHUTEIbHBIC
cpenctBa (crpaBOYHAsl JUTE-
patypa, CIOXHbIE HpPUOOPHI,
KOMIIBIOTED);

— MJIAaHUPOBATH CBOIO MHIUBU-
IyaJIbHYI0 00pa3oBaTEIbHYIO

TPAEKTOPHIO;
— paboTaTh MO CaMOCTOsI-
TETHHO COCTaBICHHOMY

Ij1any, CBECPAsAChH C HUM U C 1IC-
JBI0 JIEATEIBHOCTH, HCIPAB-
7151 OIIMOKM, UCHONb3Yys ca-
MOCTOSITEJIBHO T0/100paHHbIE
cpezactBa (B ToM uucie u Un-

TEpHET);
—  CBOOOAHO MOJB30BATHCS
BBIPAOOTAHHBIMH  KPHUTEPHU-

SIMHA OLIGHKH M CaMOOIICHKH,
HCXOAS W3 €U U HMEO-
HIMXCS KPUTEPHUEB, pa3inuas
pe3yabTaT W CIOCOOBI JIeH-
CTBUI;

— B X0JI¢ ITPEJICTaBICHUS TIPO-
€KTa JaBaTh OIICHKY €ro pe-
3yJIbTaTaM;

— CaMOCTOSATEIIBHO OCO3Ha-
BaTh MIPUYMHBI CBOETO yCIeXa
WIM Heycnexa M HaXOJIUTh
CcrocoObl BBIXOJA W3 CHUTYya-

— aHaJIu3UpoBaTh, CPABHUBATH,
KJIaCCU(PUIIUPOBAThL U 0000IIaTh
(haKThI U SABIICHUS,

— OCYIIECTBISITH CPAaBHEHHE, Ce-
puanuio U Ki1accudukaiuio, ca-
MOCTOSITEJIbHO BBIOHpAsi OCHOBa-
HUSL U KPUTEPUU JIJIS1 YKa3aHHBIX
JIOTUYECKHUX OIEPaLIHii;

- CTPOUTH KJIacCU(UKALUIO ITy-
TEM IUXOTOMHUYECKOTO IEIEHUS
(Ha OCHOBE OTpPHUIIAHMS);

— CTPOUTH JIOTMYECKH OOOCHO-
BaHHOE pAaCCYyXKIEHHE, BKJIOYa-
IOIIEe YCTaHOBIICHHE MPUYNHHO-
CJIEICTBEHHBIX CBSI3EH;

— Cco3JaBaThb MaTeMaTHYECKHe
MO/JIeNH;

— COCTaBJSTh TE3UCHI, Pa3INY-
HbI€ BHUJBl IIAHOB (IIPOCTHIX,
CJIOXKHBIX U T.II.).

- mnpeobpa3oBbIBaTh HH(POpPMA-
LIHI0 W3 OJHOTO BHJA B APYrou
(Tabnuily B TEKCT, [Uarpammy u
mp.);

— BBIYUTHIBATH BCE YPOBHHU TEK-
CTOBOM MH(pOpPMaIUH.

— YMETh OIpeIesITh BOZMOYKHbBIE
HUCTOYHUKNA HEOOXOIUMBIX CBe-
JE€HUI, TPOU3BOJIUTh TTOUCK WH-
dbopmaruu, aHAIU3UPOBATh U
OIICHUBATh €€ JOCTOBEPHOCTb.

— TOHWUMAs TO3HIUI0 JAPYTOTo
YeN0BEeKa, pa3IU4aTh B €T0 PEUU:
MHEHHE (TOUKY 3peHHs), T0Ka3a-
TENbCTBO (APTyMEHTHI), (aKThl;
THIOTE3bI, AaKCHOMBI, TEOPHUH.
JI1st 3TOro caMoCTOSITENIBHO HC-
MOJIb30BaTh PA3UYHBIE BUIBI
yTeHHs (M3yvarouiee, MpoCMOT-
pOBOE, 03HAKOMUTENBHOE, MTOHC-
KOBOE), TPUEMBI CITyIIIAHUS.

— caMOMy CO371aBaTh UCTOYHHUKHU
uH(pOpMallMl pPAa3HOro TUNA H
JUTSL pa3HbIX ayJTUTOPH, COOIIO-
JIaTh WH()OPMAIMOHHYIO THIH-
eHy U TpaBmia WHGOPMAIMOH-
HOM 0e30I1acHOCTH;

— YMETh HCIIOJIb30BaTh KOMITBIO-
TEpPHBIE W KOMMYHHUKAIMOHHBIE
TEXHOJOTUU KAaK HHCTPYMEHT
JUISL TOCTHKEHUSI CBOUX IIeJIeH.

— CaMOCTOSATEIBHO OPTaHU30BbIBATh
yueOHOe B3aUMOJICHCTBUE B TPYIIIE
(ompenensTh 00IIME IENH, JOTOBa-
pUBATKLCS APYT C IPYTOM U T.JI.);

— OTCTamBasi CBOK TOYKY 3pEHHUS,
MPUBOJIUTh APTYMEHTHI, TOITBEP-
Kaas ux Gakramu,

— B JUCKYCCHHM yMETh BBIABHHYTH
KOHTPapryMEHTHI;

— YYUTHCS KPUTHYHO OTHOCHUTHCS K
CBOEMY MHEHHIO, C JOCTOMHCTBOM
MPU3HABATH OLIMOOYHOCTH CBOETO
MHEHHUs (€CIM OHO TaKOBO) M KOp-
PEKTHUPOBATH €ro;

— TIOHUMasI TO3UIIHIO JIPYToro, pas-
JMYaTh B €r0 peud: MHEHHUE (TOUKY
3peHusi), JO0Ka3aTelbCTBO (apry-
MEHTBI), (DAaKTBI; THIIOTE3bI, AKCH-
OMBI, TEOPHH;

— YMETh B3TJISTHYTh Ha CUTYAIHIO C
WHOM MO3UIIMH U JOTOBapUBATHCS C
JFOJIbMH HHBIX TTO3UITUH.
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[[UU HEYCIIeXa; - YMETh BBIOMpATH aJCKBAaTHBIC
— yMETh OIIGHUTh CTEIEHb | 3ajaue WHCTPYMEHTAIbHBIC MTPO-
YCHEIIHOCTH CBOEH WHAMBH- | PAMMHO-AMIapaTHbIe CPeICTBa
NyalbHOH 00pa30BaTEILHON | M CEPBUCHI.

JESITEIIbHOCTH;

— J1aBaTh OIICHKY CBOUM JINY-
HOCTHBIM KauyecTBaM U 4Yep-
TaM xapaktepa («KakoB s»),
OTIpeNeNATh HaIpaBJICHUS
CBOCTO DPa3BUTHs («KaKUM S
X04y CTaTh», «4YTO MHE IS
9TOTO HAJIO CHAEIATHY).

IIpenmeTrHble pe3yJibTaThI
7-9 Knaccol
(0151 ucnonv3o06anus 6 NOBCEOHEBHOU HCUHU U 00ECREUEHUS 803MONCHOCHIU YCHEUWIHO20
RPOOONIHCEHUA 00pPA308aHus HA 6A3080M YPoGHEe)

dnemenmul meopuu MHOMHCECE U MAMEMAMUYECKOU J102UKU

Buinyckunux nayyumes:

- OmepupoBaTh Ha 0A30BOM YpOBHE MOHATUSMHU: MHOXKECTBO, JIEMEHT MHOXECTBA, MOAMHOXKECTBO,
IIPUHAUIEKHOCTD;

- 33/1aBaTh MHOKECTBA IIEPEUUCIICHUEM UX JJIEMEHTOB;

- HaXOJUTh MepeceuyeHre, 00beIMHEHNE, IOMHOXKECTBO B IPOCTEHIINX CUTYaLUsX;

- orepupoBaTh Ha 0A30BOM YPOBHE MOHATHAMMU: ONpE/ieIeHNe, aKCHOMa, TeoOpeMa, J0Ka3aTelbCTBO;

- IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI JUIs TOATBEPHKACHUS CBOMX BbICKa3bIBAHUI

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux npeomemos:

- MCII0JIb30BATh IpauuecKoe MpeICTaBICHUE MHOKECTB JJIsl ONMCAHUs pealbHBIX IPOLIECCOB U sIBIIE-
HUM, IpU peLIeHnH 3a/1a4 JPYTuX y4eOHbIX IPEAMETOB.

Yucna

Buinycknux nayuumes:

- OmepupoBaTh Ha 0A30BOM ypOBHE MOHATUSAMU: HATypaJlbHOE YMCIIO, 1IEJI0€ YHUCII0, OOBIKHOBEHHAsS
IpoOb, AecsThUHas ApoOb, CMelIaHHas 1po0b, pallMOHAIILHOE YHCII0, apu(PMETUUECKUN KBaIPATHBIHN KO-
pEHB;

- ICTIOJIb30BaTh CBOMCTBA YHACEI U IIPABUIIA ICHCTBHI NPU BBIITOJIHEHUY BBIUYMCICHUN;

- MCIIOJIb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHNN BBIYNCICHUN U PEIICHUU
HECJIOKHBIX 3a7a4;

- BBIIIOJIHATH OKPYTIIEHUE PALIMOHAIIBHBIX YUCE B COOTBETCTBUHU C IIPABUIIAMHU;

- OLICHUBATh 3HAYEHUE KBAIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1EJI0r0 YUCIa;

- pacIio3HaBaTh PALIMOHAIBHBIE U UPPALlMOHAJIbHBIC YHUCIIA;

- CPaBHMBATh YHCIIA.

B noeceonesnoti scusnu u npu uzyuenuu Opyeux npeomMemos:

- OLICHHUBATh PE3YJIbTATHI BBIYUCICHUN ITPU PEIICHUH NTPAKTUYECKUX 3a/1a4;

- BBIIIOJIHATH CPAaBHEHUE YHUCEII B pEaIbHBbIX CUTyaLUsX;

- COCTaBJISITh YUCJIOBbIE BBIPAXKEHUS MIPH PEIICHUH NMPAKTUYECKUX 3a/1ad U 3a/1a4 U3 APYTUX YUEOHBIX
IIPEAMETOB

Toorcoecmeennvie npeodpazoseanus

BoinyckHux nayuumcsi:

- BBITIOJTHATH HECIIOKHBIE TPE00Pa30BaHUS ISl BEIYMCICHUS 3HAUEHU N YUCIIOBBIX BRIPAKEHUH, COllep-
KAIMX CTETICHHU C HATypaJIbHBIM ITOKA3aTeNIeM, CTETICHH C IEJIBIM OTPHUIIATEIBHBIM MTOKa3aTeleM;
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- BBINOJHATH HECIIOXKHBIE TPEOOPa30BaHUS 1IENbIX BHIPAKEHUMN: PACKPBIBATh CKOOKH, MPUBOAUTSH T10-
IOOHBIE clIaraeMEbIE;

- UCMOJIb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOXKEHUS (KBaJApaT CyMMBbI, KBaJpaT pa3HOCTH, Pa3HOCTh
KBaJpAaTOB) Il YIIPOILICHUS BBIYMCICHUHN 3HAYEHUN BBIPAKECHUI;

- BBINIOJIHATH HECJIOXKHbIE MPeoOpa3oBaHUsl IPOOHO-TMHEHHBIX BHIPAXKEHUN U BBIPAXKEHHM ¢ KBaJpaT-
HBIMU KOPHSIMHU.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- IOHUMATh CMBICJI 3aIIMCH YHCJIA B CTAHJAPTHOM BHJIE;

- OIepUpoBaTh Ha GA30BOM YPOBHE MOHATHUEM «CTAaHAAPTHAS 3aMUCh YHCIIA.

Ypagnenus u nepasencmea

Buinycknux nayuumces:

- OTIepUpPOBaTh Ha 0A30BOM YPOBHE MOHSATUSMU: PABEHCTBO, YMCIOBOE PABEHCTBO, YpaBHEHHUE, KOPEHb
YPaBHEHUs, PEILICHUE YPAaBHEHHUs], YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHNE HEPABEHCTBA,

- IPOBEPSATH CIPABEIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

- pelaTh JIMHEHbIE HEPAaBEHCTBA U HECIIOKHBIC HEPABEHCTBA, CBOSALIUECS K JIMHEUHBIM;

- pelaTh CUCTEMBI HECJIOKHBIX JIMHEHHBIX YPaBHEHUI, HEPABEHCTB;

- IPOBEPSATH, SBJISETCS JIU IaHHOE YUCIIO PELUICHUEM YpaBHEHUS (HEPaBEHCTBA);

- pemath KBaJIpaTHbIe YpaBHEHUS MO (HopMyIie KOpHEH KBaJpaTHOTO ypaBHEHUS;

- 1300pakaTh pEIICHUs] HEPABEHCTB M X CUCTEM Ha YUCIIOBOM MPSMOH.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- COCTaBJIATh U pPEIlaTh JIMHEHHbIE YPaBHEHUS IIPU PEIICHUH 33a4, BOSHUKAIOIIUX B IPYTUX YUEOHBIX
npeameTax.

Dyukyuu

Buinycknux nayuumecs:

- HaXO/IUTh 3HaueHHe QPYHKIMU MO 3aJJaHHOMY 3HAUEHHUIO apTyMEHTa;

- HaXOJUTh 3HAYEHHUE apryMeHTa 0 3a/laHHOMY 3HaY€HHIO ()YHKIIMH B HECJIOKHBIX CUTYaIUsX;

- ONPEAEIIATH NOJOKEHUE TOUKH 10 €€ KOOpAMHATAaM, KOOPAUHATHI TOUKH I10 €€ IOJI0KEHHUIO Ha KOOp-
JUHATHOM IIJIOCKOCTH,

- 110 TpauKy HaXOAUTh 00JIaCTh ONpPENEIeHUs, MHOXKECTBO 3HAUCHUM, HyTU (QYHKINHU, TIPOMEKYTKU
3HAKOIMOCTOSIHCTBA, MPOMEKYTKH BO3pAacTaHUS M yObIBaHUS, HauOOJbIIee M HAaWMEHbIIEEe 3HAYCHUS
INZINIVIH

- CTPOUTH TpauK TMHEHHON (YHKIINH;

- IPOBEPSATH, ABJISAETCSA JIU JaHHBIM rpaduk rpadukoM 3aaHHON GyHKIMU (JTMHEHHOMN, KBaIpaTUYHOM,
00paTHOM NPONOPLHMOHATBHOCTH);

- ONpeAessATh NPUOIMKEHHBIE 3HAUSHUSI KOOPIMHAT TOUYKH IepecedeHns rpaguKkoB QyHKIIHIA;

- OIIepUpOBaTh Ha Oa30BOM ypOBHE MOHATUSAMU: MTOCIEA0BATENbHOCTD, apu(MeTHUecKas Mporpeccus,
reOMETPHUYECKAsl IPOrPECCHs;

- pemaTh 33J1a4d Ha IPOrPECCHH, B KOTOPBIX OTBET MOXKET ObITh MOJIYYEH HEMOCPEACTBEHHBIM IMOJ-
cuéToM 0e3 mpuMeHeHHs popmyII.

B noeceonegnoti scuznu u npu usyyeHuu Opy2ux npeomemos:

- UCNOJb30BaTh TpapUKH peajbHBIX MPOIECCOB M 3aBUCHUMOCTEH AJIsi ONpEIeNeHHs UX CBOMCTB
(HanOouplIMEe U HAUMEHBIIINE 3HAYEHUS, IPOMEKYTKH BO3pAacTaHUs U YObIBaHUS, 00JaCTH MOJIOKUTEb-
HBIX U OTPHUIIATENIbHBIX 3HAYCHUN U T.11.);

- HCTI0JIb30BaTh CBOWCTBA JMHEHHON (QYHKIUU U ee rpaduK MpH pelIeHnHt 3a/1ad U3 JPYTUxX y4eOHbIX
IIPEIMETOB.

Texcmoswie 3a0auu
Buvinycknuk nayuumes:
- pelIaTh HECIOKHbBIE CIOKETHBIE 33/1a4U Pa3HBIX TUIIOB HA Bce apu(MEeTHUECKUE TCHCTBUS,



- CTPOUTH MOJIETb yCIOBUS 3a7a4yu (B BUAE TAOJIHUIIBI, CXEMBI, PUCYHKA WIN YPaBHEHHS), B KOTOPOM
JaHbl 3HAYCHHS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUYUH, C IIETbI0 IIOMCKA PEIICHHS 3a/1a4H;

- OCYLIECTBIISITh CIIOCOO TIOMCKA PEIICHHs 3a/1a4l, B KOTOPOM PACCY)KICHUE CTPOUTCS OT YCIOBHUS K
TpeOOBAHUIO WM OT TPEOOBAHUS K YCIOBHIO;

- COCTABIIATH IUIAH PELICHUS 3a/1a4H;

- BBIJICJISITD ATAIIbl PEILICHUS 3a/1a4H;

- HHTEPIIPETUPOBATH BHIYMCIUTEIBHBIC PE3yIbTaThl B 33aU€, NCCIIEI0BATh MMOJYYEHHOE PEIICHNE 3a-
Jauu;

- 3HATh PA3JIMYNE CKOPOCTEH OOBEKTA B CTOSIUCH BOJIE, IPOTUB TEUECHUS U 110 TCUCHHUIO PEKH;

- pemarh 3aJa4u Ha HaXO’KJCHNUE YaCTH YHCJIa U YUCIIA TI0 eTr0 YacTH; - PeIaTh 3aJa4i pa3HbIX TUIIOB
(Ha paboTy, Ha MOKYIKH, HA JABWKCHHUE), CBS3BIBAIOIINX TPU BEIWYHHBI, BBIACTATH 3TH BEJIUYUHBI U OT-
HOIICHUS MEXY HUMU;

- HAXOAMTH MPOIEHT OT YHUCIIA, YUCIIO IO MPOIEHTY OT HET0, HaXOAUTh NPOLIEHTHOE CHU)KEHHE HIIH
MPOIICHTHOE MOBHIIICHNE BETUYNHEI;

- pelIaTh HECIOKHBIE JIOTUYECKUE 3a]a4l METOIOM PaCCyKICHUH.

B noeceonesnoii scusnu u npu uzyuenuu Opyux npeomemos:

- BBIJIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEAETbHBIX 3HAYEHHSIX MCKOMBIX B 3a7adye BEIUYUH (JeNaTh
HMPUKUAKY ).

Cmamucmuka u meopus éepoamuocmeil

Buinyckuux nayuumes:

- UIMETh TPE/CTABICHUE O CTATUCTHYECKHX XapaKTEPUCTHUKAX, BEPOATHOCTH CIy4allHOTO COOBITHS,
KOMOMHATOPHBIX 3ajayax;

- pemark npocTeiiiye KOMOMHATOPHBIE 331a4U METOAOM IIPSIMOIO U OPraHU30BaHHOTO Iiepedopa;

- IPEJICTABIATh JaHHbBIC B BUJIE TAOJIULL, JMarpaMm, rpaukos;

- YUTaTh HH(POPMAITUIO, IPEIICTABICHHYIO B BUIE€ TaOIHIIbI, JHarpaMMbl, rpaduka;

- OTpe/ETATh OCHOBHBIEC CTATUCTUYECKHE XapaKTEPUCTUKH YHCIIOBBIX HA0OOPOB;

- OLIEHUBATh BEPOSTHOCTh COOBITHS B MPOCTEHIINX CITydasix;

- IMETb MPEJICTABICHHE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.

B nosceonesnoii sicuznu u npu uzyuenuu Opy2ux npeomemos:

- OLICHUBATh KOJMYECTBO BO3MOXHBIX BApUAaHTOB METOAOM Iepedopa;

- IMETh IIPEJICTABICHNUE O POJIM PAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUI;

- CpaBHUBAaTh OCHOBHBIE CTATHUCTUYECKUE XaPAKTEPUCTUKHU, TIOJYUEHHBIE B MPOLIECCE PEIIEHUS MPU-
KJIQJHOM 3a]]aui, U3y4YEHUsl PEaJIbHOTO SBJICHUS;

- OLICHUBATh BEPOSTHOCTh PEAIbHBIX COOBITHH U SIBICHUH B HECIOKHBIX CUTYAIUX.

Hcmopus mamemamuku

Buinycknux nayuumecs:

- ONMCHIBATh OTAEIBHBIE BBIJAIOLINECS PE3YJIbTAThI, IOJYYEHHBIE B XOJ€ Pa3BUTUS MaTEMAaTUKH Kak
HaYyKHU;

- IPUBOJUTH NPUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U BCe-
MHPHOMN UCTOPUEH;

- IOHUMATh POJIb MATEMATUKU B pa3BUTUH Poccun.

Memoowvt mamemamuxu

Buvinycknuk nayuumes:

- BEIOUpaTh MOIXOSAIINI N3YYEHHBIN METOT ISl PELICHHS U3YYEHHBIX TUTIOB MATEMAaTUYECKUX 33]1aY;
- IPUBONTH IIPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B OKPYKAFOIIICH ICHCTBUTEIIBHOCTH H TIPO-

M3BEJICHUSAX UCKYCCTBA.
7-9 Knaccot
(0na obecneuenusn 603MOHCHOCMU YCHREUIHO20 RPOOOIIHCEHUS 0OPA308AHUA
Ha 06a3060Mm u y2ny01EHHOM YPOBGHAX)
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dnemenmul meopuu MHOMCECE U MAMEMAMUYECKOU J102UKU

Buinycknux nonyuum 8o3moorcnocms HAy4umvcsi.

- OIIEpUPOBATh MOHATUSAMU: ONPEICIICHNE, TEOpEMA, aKCHOMa, MHOYKECTBO, XapaKTEPUCTUKU MHOXKe-
CTBa, 3JIEMEHT MHO>KECTBa, TyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, MOAMHOXKECTBO, TPUHAJICHK-
HOCTb, BKJIFOUEHUE, PABEHCTBO MHOXKECTB;

- U300pakaTh MHOYKECTBA M OTHOLIEHHE MHOECTB C TIOMOIIIbIO KPYToB Dilnepa;

- OIPEIENSATh NPUHAIIEKHOCTD 3JIEMEHTA MHOXKECTBY, 00bEIUHEHUIO U IIEPECEUECHUI0 MHOYKECTB;

- 337]aBaTh MHOECTBO C IIOMOUIBIO MEPEUUCIICHHS] 3JIEMEHTOB, CJIOBECHOTO OIHUCAHMS;

OIIEpUPOBATh MOHATUSAMU: BBICKa3bIBAaHHE, ICTUHHOCTb U JIOXKHOCTb BBICKA3bIBAHUS, OTPULIAHHUE BbI-
CKa3bIBaHUH, Ollepaly HaJl BHICKa3bIBAHUSMU: U, WU, HE, YCIIOBHBIE BHICKA3bIBAHUS (MMILTUKALINN);

- CTPOUTH BBICKA3bIBAHUS, OTPULIAHNS BHICKA3bIBAHUH.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- CTPOUTH LENOYKH YMO3AKIIIOUEHU HAa OCHOBE UCII0JIb30BAHMSI ITPABUII JIOTHKU;

- HCIIOJIb30BAaTh MHOXKECTBA, OIIEpAIlK ¢ MHOKECTBAMU, X Tpadudeckoe MpeICTaBICHHE I OIIca-
HUS PEAJIbHBIX MPOLIECCOB U SIBICHUM.

Yucna

Buinycknux nonyuum 603mooicnocms HAy4umvcsi.

- OIIEpUPOBATH MOHATUSAMHU: MHOKECTBO HATYPAJIbHBIX YHUCEII, MHOXKECTBO LEJBIX YUCEN, MHOKECTBO
palMOHAJIBHBIX YHCEJ, UPPALMOHAIBHOE YMCIIO, KBaJpaTHbI KOPEHb, MHOXXECTBO JEHCTBUTEIbHBIX
YUCII0, FEOMETPUYECKAs! MHTEPIIPETALINS HATYPAIIbHBIX, LIEJIBIX, PALHOHAJIBHBIX, ICCTBUTEIIbHBIX YUCET;

- IOHUMATh U OOBACHATH CMBICI MMO3UIIMOHHON 3allMCH HATYPaJbHOTO YMCIIa;

- BBIIIOJIHATH BBIYHUCIICHUS, B TOM YHUCJIE C UCIIOJIb30BAHUEM IPUEMOB PALIMOHAIBHBIX BBIYUCICHUN;

- BBIIIOJIHATh OKPYTJIEHUE PALIMOHAIIBHBIX YMCEN C 3aJaHHON TOYHOCTHIO;

- CPAaBHUBATh PAllMOHAIBHBIE U UPPALIMOHATBHBIC YUCIIA;

- IPE/ICTABIATH PAllMOHAEHOE YUCIIO B BUAE JECATHUHOM TpoOu

- YIIOPSIZIOYMBATh YUCIIA, 3alTUCAaHHbIE B BUJIE OOBIKHOBEHHOMW U JACCATUYHOU IPOOH;

- HaxoauTth HOJI 1 HOK uucen u ucnonp30BaTh UX IPU PELICHUU 33]1a4.

B nosceonesnotl socuznu u npu uzyuenuu Opyeux npeomemos:

- IPUMEHATH MpaBUiia MPUOIMKEHHBIX BBIYUCICHUN MPU PEIICHUN MPAKTUYECKUX 3a7ad U PelIeHUH
3a/1a4 APYyrux y4eOHBIX MPEIMETOB;

- BBINIOJIHATH CPAaBHEHUE PE3YJILTATOB BBIYMCICHUN IIPU PELIEHUH IIPAKTUYECKUX 3a7a4, B TOM YHCIIE
MPUOJIMKEHHBIX BBIUYUCIICHUN;

- COCTaBJIATh U OLIEHUBATh YMCIIOBBIE BBIPAKECHUS IIPU PEILIEHUU TPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 JIpy-
TUX YYEOHBIX MIPEIMETOB;

- 3a[UCBIBATh U OKPYTJIATH YHUCIIOBBIE 3HAUEHUS PEAJIbHBIX BEJIWYMH C UCIIOJIb30BAHUEM PA3HBIX CH-
CTEM U3MEPEHMUSI.

Toxcoecmeennvie npeodpazosanus

Buinyckuux nonyuum 603mMoACHOCMb HAYUUMBCA:

- OTIEPUPOBATH MOHATHSIMU: CTETIEHB C HATYyPaJIbHBIM MTOKA3aTeIeM, CTENIEHB C IIEJIBIM OTPUTIATEIIBHBIM
MOKa3aTeseM;

- BBITIOJIHSITH MTPE0OPa30BaHMS 1IETBIX BRIPAKEHUN: TEUCTBUS C OTHOWICHAMH (CJI0KEHNE, BEIYUTAHUE,
YMHOXEHHE), AUCTBUS ¢ MHOTOUJICHAMH (CJIOKEHHE, BEIYUTAHUE, YMHOXKEHHUE);

- BBITIOJIHATH Pa3JI0’KeHUE MHOTOWJICHOB HA MHOXKHUTEIIM OJJHUM M3 CIIOCOOOB: BRIHECEHHE 32 CKOOKY,
TPYyNIUPOBKA, UCTIOIB30BaHUE (POPMYIT COKPAIIICHHOTO YMHOXEHHS;

- BBIJICTISITH KBAAPAT CyMMBI M Pa3HOCTH OJHOYJICHOB;

- pacKJiabIBaTh Ha MHOKUTEIH KBAPaTHBIA TPEXUIICH;

BBITIOJTHATH NMPE0Opa30BaHMs BRIPAKEHUH, COACPIKAIINX CTENEHU C IEIBIMA OTPUIIATEITLHBIMH MOKa-
3aTeNI MM, MEePEXO/IUTh OT 3alMCU B BHUJI€ CTENEHU C LEIbIM OTPUIIATEIbHBIM MTOKA3aTEeNEeM K 3allUCH B
BHJIE TPOOH;



- BBITIOJIHATH NMPE0Opa3oBaHus APOOHO-PAIMOHATIBHBIX BRIPAKEHHIA: COKpalleHue apo0e, mpuBee-
HUE anredpandeckux ApoOei K o0IIeMy 3HaMEHATEIN0, CI0KEHUE, YMHOKEHHUE, JelieHne aredpanye-
CKuX Apo0ei, BO3BeJCHNE alreOpanvecKoil IpooH B HATYPAIbHYIO M LIEIYI0 OTPULIATEIBLHYIO CTCIICHB;

- BBIMOJIHATH Pe0Opa30BaHus BRIPAKCHUH, COICPIKAIINX KBAIPATHBIC KOPHHU;

- BBIJCIATH KBAJpaT CyMMBbI WJIM PAa3HOCTH JIBYWICHa B BBIPAKCHHSX, COICPIKAIIMX KBaJPAaTHBIC
KOPHU;

- BBITOJIHATH TIPe00pa30BaHusl BRIPAKCHUH, COIEPIKAIINX MOJTYJIb.

B nosceonesnoti srcuznu u npu uzyuenuu Opyeux npeomemos:

- BBITOJIHATH NIPe00pa30BaHUs U ACHCTBUS C YMCIAMHU, 3alTUCAHHBIMU B CTaHAAPTHOM BH/IC;

- BBITMOJIHATH IPe0Opa30BaHus areOpanuecKuX BhIPAKCHUH NP PEIICHUH 331a4 APYTHX YICOHBIX
MPEMETOB.

Ypasnenusn u nepasencmea

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCAL:

- ONEpHpOBATh TOHATHIMU: YPaBHCHHE, HEPABEHCTBO, KOPCHb ypaBHCHHUs, PEIICHUEC HEPaBEHCTBA,
PaBHOCHIIbHBIC YpaBHEHUsI, 00JIACTh ONpeeIicHUs YpaBHEHUS (HEPABEHCTBA, CUCTEMbl YPaBHECHUH WU
HEPaBEHCTB);

-peniaTh JTMHCHHBIC YPABHCHHS U YPaBHEHHS, CBOJAUMBIC K TUHEHHBIM C MMOMOIIBIO TOXKICCTBEHHBIX
npeoOpa3oBaHuii;

- pemaTh KBaJpaTHBIC YPaBHEHUS U YPABHECHUS, CBOJAMMBIC K KBAJPATHBIM C TIOMOIIBIO TOXKICCTBCH-
HBIX MPEOOPA30BAHHIA;

- pemiats ApOOHO-IMHEHHBIC YPaBHEHUS;

- pemarhb MpOoCTEeHUIINe UppalMOHAbHBIE YPaBHEHUS BHIA 3, \/ flx)= \/ gx);

- pelath ypaBHeHHs BHIa X" = a;

- peliaTh ypaBHEHHUS CIIOCOOOM pa3jioKeHHs HA MHOXKHTEIIU U 3aMEHBI ICPEMEHHOIA;

- CII0JIb30BATh METOJI HHTEPBAJIOB JJIsl PEIICHHUS LICJIbIX U JPOOHO-PAIOHAIBHBIX HEPABCHCTB;

- peliath JMHEHHbIC YpaBHEHUS U HEPABEHCTBA C MapaMeTpaMH;

- pelIaTh HECIIOKHbBIE KBaJpaTHbIE YPABHEHHUS C TApaMETPOM;

- pelIaTh HECIOKHBIC CUCTEMbI INHEHHBIX YPaBHEHHI C TapaMeTpaMu;

- pelIaTh HECIOKHBIC YPaBHEHUS B IEIIbIX YHCIIAX.

B nosceonesnoll scuznu u npu uzyyenuu opyeux npeomenos:

- COCTaBIISITh M PEUIATh JIMHEWHBIC W KBaJpaTHHIC ypaBHEHUs, yPaBHEHUs, K HUM CBOJSIINECS, CH-
CTEMbI JINHEHHBIX YPaBHEHHIA, HEPABEHCTB TPH PEIICHUU 3a1a4 IPYTUX YICOHBIX MPEIMETOB;

- BBIMIOJIHSTH OIEHKY MPaBONOJ00Hs Pe3yNbTaToB, MOJyYaeMbIX MPU PEIICHUH JIMHEWHBIX U KBaJ-
paTHBIX YPaBHEHHUI U CUCTEM JIMHEHHBIX YPaBHEHHI M HEPABEHCTB MPH PEIICHUH 33]1a4 JIPYTHX yueOHBIX
NPEMETOB;

- BBIOMPATh COOTBETCTBYIOIINE YPABHCHHUSI, HEPABEHCTBA UIIM MX CUCTEMBI, ISl COCTABJICHUS MaTeMa-
THUYECKOW MOJIENH 33/IaHHOM peanbHOW CUTYAIlH WU MTPUKJIaTHOHM 3a1a4;

- YMETh MHTEPIIPETHPOBATH MOJYUYCHHBII MPU PEIICHUU YpaBHEHUS, HEPABEHCTBA HIIM CHCTEMBI pe-
3yJIbTAaT B KOHTEKCTE 33JaHHON peabHOM CUTYaluy WK PUKIATHON 33/1a4H.

Dyukyuu

BoinyckHux noayuum 603MONCHOCHb HAYYUMbCAL:

- ONepUpOBaTh MOHATUAMU: (PYHKIIMOHAJIBHAS 3aBUCUMOCTb, (DYHKIMS, rpaduK (QyHKIHMH, CIIOCOOBI
3aaHusl (QYHKIUHU, apTyMEHT U 3HaueHHe (QYHKIHMH, 00JacTh OIpeNeieHHs] U MHOXECTBO 3HAYeHUI
byHKIMH, HYIH QYHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEUET-
HOCTb (DyHKILINU;

- CTPOUTH TpadUKH JTMHEHHOH, KBaIpaTUIHON (YHKIMH, 0OpaTHON MPONOPLUOHATBHOCTH, (PYHKIIUN
kx 3 .
BHAAIY =a+ —, ¥ = Vx, y= Vx,y = |x|;
- Ha MpUMepe KBaJIpaTUYHOM (DYyHKIMH, MCIIOJIb30BaTh Mpeodpa3oBanus rpaduka GyHkmun y = f(x)
st moctpoenus rpadukos ¢pynkuuit y = af(kx + b) + c;

9



- COCTaBJIATh YPAaBHEHHUsI MPSMOU IO 3aJaHHBIM YCIIOBHUSIM: IIPOXOJSIIEH Yepe3 JBE TOUKHU C 3aJ1aH-
HBIMH KOOpJIMHATaMU, MPOXOIAILIEH Yepe3 JaHHYIO TOUKY U MMApAJIIEIbHON JaHHOW MPSAMOI;

- vccrenoBaTh GYHKIUIO 10 e€ TpaduKy;

- HAXOJAUTh MHO>KECTBO 3HAYEHU, HYJIH, IPOMEKYTKH 3HAKONIOCTOSIHCTBA, MOHOTOHHOCTH KBaIpaTH4-
HOM QYHKIINH;

- OIIEPUPOBATH MOHATHUSAMHU: TIOCIECIOBATEIILHOCTD, apU(PMETHIECKAst POTPECCHUsI, TEOMETPUIECKas
MIPOrpeccusi;

- pemarp 3aa4u Ha apu(pMETHIECKYIO U TEOMETPHUECKYIO MPOTPECCHIO.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

- WJUTFOCTPUPOBATH C TIOMOIIBIO rpaduKa pearbHy0 3aBUCMOCTh WM MTPOIECC MO UX XapaKTePUCTH-
Kam;

- UCTIOJIb30BaTh CBOMCTBA M TpadMK KBaApaTUYHON (QYHKIIMH IIPH PEIICHUH 337129 U3 IPYTUX YUEOHBIX
MIPEAMETOB.

Texcmosvie 3a0auu

Buinycknux nonyuum 603moxicHocms HAyuumvcsi.

- pemaTh TPOCThIC U CIIOXKHBIE 334U Pa3HBIX TUIIOB, a TAKXKE 3a7]a4i MOBBIIICHHON TPYAHOCTH;

- ACIIOJIB30BATh Pa3HbIC KPATKUE 3aMTUCU KaK MOJICITH TEKCTOB CIIOKHBIX 33144 JIsl [IOCTPOCHHUS TIOUC-
KOBOM CXEMBI M PEIICHUS 3a]1a4;

- pa3M4aTh MOJICbh TEKCTa U MOJICIh PEIICHUS 3a/1a4l, KOHCTPYHPOBATh K OJTHOW MOJICIIH PEIICHUS
HECJIO’)KHOM 3aJ1auyl pa3HbIe MOJIEIIM TEKCTa 3a1a4H;

- 3HaTh U MPUMEHSTH 00a croco0a MoMCKa pemeHus 3a1aq (0T TpeOOBaHUS K YCIOBHUIO U OT YCIIOBHS
K TpeOOBaHUIO);

- MOJICITUPOBATH PACCYKJICHUS TIPH MMOMCKE PEIICHHS 33134 C IIOMOIIBIO Tpad-CXeMBb;

- BBIJICJIATH ATAIbI PEIICHUS 3a/1a4d U COJICPKaHUE Ka)K0To JTara;

- YMETh BBIOMPATh ONTUMATBHBIA METOJ PEUICHHS 33Jla4i ¥ OCO3HABATh BHIOOP METO/a, pacCMaTpH-
BaTh PA3IMYHBIC METO/IbI, HAXOAUTh Pa3HbIE PEIICHUS 33aJa4H, €CIIH BO3MOXKHO;

- aHAJIM3UPOBATH 3aTPYTHEHUS MPU PEIICHUH 3a/1a4;

- BBITIONHSATH pa3IUYHbIE IPE0oOpa30BaHUs MIPEAT0KEHHON 3a/1a4H, KOHCTPYHUPOBATh HOBBIE 3a/1a4H U3
JAHHOMH, B TOM YHUCJIE OOpaTHbIE;

- UHTEPIPETUPOBATH BBHIUNCIUTENbHBIC PE3YIbTaThl B 33]]a4€, UCCIE0OBATh MOTyYeHHOE PellIeHUE 3a-
Jlauu;

- QaHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAIIMHU B3aUMHOTO PACIIONOKEHHS ABYX OOBEKTOB U H3MEHEHHE
WX XapaKTEPUCTUK TP COBMECTHOM JBMKCHHUH (CKOPOCTH, BPEMs, pACCTOSHUE) TIPU PEIICHUH 3a]1a4 Ha
JBUKEHHE IBYX OOBEKTOB KaK B OJIHOM, TaK U B MPOTHUBOMOIOKHBIX HAIIPABICHUSX;

- FCCTIEIOBATh BCEBO3MOXKHBIC CUTYAIIMU TIPH PEIICHUH 33]1a4 Ha JIBIKEHHE 110 PEKe, pacCMaTpUBATh
pa3HbIe CUCTEMBI OTCUETA;

- pemiath pa3HOoOOpa3HbIE 33/1aYU «HA YaCTH,

- peuiaTh U 000CHOBBIBATH CBOE PEIICHHUE 3a/1a4 (BBIACIATH MATEMAaTHUECKYIO OCHOBY) HA HAXOXKICHHE
9JacTH YKCIIa ¥ YMCIIa IO €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICTIA JIPOOH;

- OCO3HaBaTh U OOBSACHATH UJICHTUYHOCTD 33]1a4 Pa3HbIX THIIOB, CBS3BIBAIOIINX TPU BEIHMUMHEI (Ha pa-
00Ty, Ha MMOKYTIKH, Ha JIBFOKEHHUE), BBIJCIATH 3TH BEJIMUYNHBI K OTHOIICHUS MEXKTy HUMH, IPUMEHSITH UX
MIPH PEICHUN 337a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a]a4 YKa3aHHBIX TUIIOB;

- BIIaJICTh OCHOBHBIMHU METOJIaMH PEIICHUS 33]1a4 Ha CMECH, CIUIaBBI, KOHIICHTPAIUH;

- pemaTh 3aJa4M HA MPOIIEHTHI, B TOM YHCIIE, CIIOKHBIE TIPOIEHTHI ¢ 000CHOBAaHUEM, HCIIONB3YsI Pa3-
HBIE CITIOCOOKI;

- pelaTh JOTUYECKHUE 33a4i pa3HBIMU CIIOCO0aMU, B TOM YHUCIE, C ABYMs OJIOKaMU U C Tpems OI10-
KaMM JAHHBIX C IOMOIIBIO TaOJIHII;

- pemarth 3a/1a4u 0 KOMOMHATOPUKE U TEOPUH BEPOSTHOCTEH HA OCHOBE MCIOJIB30BaHMUS N3YYCHHBIX
METOJIOB 1 00OOCHOBBIBATH PEIIICHUE;

- pemiaTh HeCIOXKHbBIE 3a]]a41 M0 MAaTEMAaTUIYEeCKON CTAaTHCTUKE,
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- OBJIQIETh OCHOBHBIMH METO/IaMH PEILEHHs CIOXKETHBIX 3a/1a4: apudmMeTHueckuil, anreOpanyeckui,
nepebop BapHaHTOB, TEOMETPUIECKUNA, TpapUUECKUil, IPUMEHSATh UX B HOBBIX [0 CPABHEHUIO C U3yUYCH-
HBIMH CUTYaLMsIX.

B nosceonesnoii srcuznu u npu uzyueHuu Opyaux npeomemos:

- BBIICIIATD IIPY PEILIECHUU 3a7ja4 XapaKTEPUCTUKU pacCMaTpUBAEMOM B 3a/1a4e€ CUTyaluH, OTJIINYHBIC
OT peaJbHBIX (T€, OT KOTOPBIX a0CTParupoOBAIUCH), KOHCTPYHUPOBATH HOBBIE CUTYAILIUHU C YUETOM 3TUX
XapaKTEPUCTHK, B YACTHOCTH, IIPU PEILIECHUH 3a/1a4 HA KOHLIEHTPALUY, YYUTBIBATh INIOTHOCTh BEILIECTBA;

- pelarh ¥ KOHCTPYHPOBaTh 3a/1a4d HA OCHOBE PACCMOTPEHHUS PEAJIbHBIX CUTYallUi, B KOTOPBIX HE
TpeOyeTcsi TOUHBINA BEIYMCIUTENbHBIN Pe3yJIbTaT;

- pelark 3aa4y Ha JABM)KEHUE 110 PEKE, pacCCMaTpUBasl pa3Hble CUCTEMBI OTCUETA.

Cmamucmuka u meopus eepoamHnocmeil

BoinyckHuk noayyum 603modCHOCIb HAYHUMbCA!

- ONEpUPOBATh NOHATHAMHU: CTOJIOUATHIE M KPYTOBBIE TUArpaMMbl, TaOIUIIbl JaHHBIX, Cpeanee apud-
METHYecKoe, MeHaHa, HanOoJIblIee M HauMEHbILIee 3HAaYCHHUS BEIOOPKH, pa3Max BBIOOPKH, TUCTIEPCHUS U
CTaHJapTHOE OTKJIOHEHHE, CITyYaifHas N3MEHUYNBOCTB;

- U3BJIEKATh HH(POPMAIUIO, IPEICTABICHHYIO B TA0JIMI[aX, HA JUarpaMMax, rpadukax;

- COCTaBJIATDH TaOJIHIIBI, CTPOUTH AMArPaMMbl M rpa)uKKi Ha OCHOBE JIaHHBIX;

- OIIEPUPOBATh MOHATUAMHE: (PAKTOPHAI YHCIIA, IEPECTAHOBKU M COYETaHUs, TpeyroapHuK [lackans;

- IPUMEHSTH MPABHUJIO MTPOU3BEACHHUS NPU PEIICHUH KOMOMHATOPHBIX 3a/1a4;

- ONEpUPOBATh MOHATUSAMH: CIyYaillHBIA OMBIT, CIyYaliHBIH BBHIOOP, UCTIBITAHUE, 3JIEMEHTAPHOE CITy-
qaifHoe coObITHE (MCXO0J), KIACCUYECKOE OIpPENEICHIE BEPOSTHOCTU CIy4YailHOro cOOBITHS, ONepalun
HaJl CIIy4aifHBIMH COOBITHSMU;

- IPEJCTABIATH HH(OOPMAIIHIO C TIOMOIIBIO KPYToB Ditniepa;

- pemaTh 331241 Ha BEIYMCIICHUE BEPOSTHOCTH C TIOICYIETOM KOJIMYECTBA BAPHAHTOB C IIOMOIIBIO KOM-
OMHATOPHKH.

B noeceonesnoii srcusnu u npu uzyueHuu Opyux npeomemos:

- U3BJIEKaTh, HHTEPIIPETUPOBATH U MTPEOOPa30BHIBATh MHPOPMAIIUIO, TPEICTABICHHYIO B Ta0IHIIaX, HA
auarpammax, rpadukax, OTpaxkarollyto CBOMCTBA U XapaKTEPUCTHKHU pealbHBIX MPOLIECCOB U SIBJICHHIA;

- OTIPENIeNATh CTATUCTHYECKHIE XapaKTEPUCTUKH BRIOOPOK 10 TabiIHIaM, quarpaMmam, rpadukam, Bbl-
MOJTHATH CPABHEHUE B 3aBUCUMOCTH OT LI€JIH PELICHUS 3aJauu;

- OIICHUBATh BEPOSITHOCTH PEANBHBIX COOBITHH U SIBICHUH.

Hcmopua mamemamuxu

Buinycknux nonyuum 603modrcnocms HAyuumvcsi.

- XapaKTepu30BaTh BKJIA]l BBHIJAIONINXCS MAaTEMAaTHKOB B PA3BUTHE MATEMATUKHU M MHBIX HAYYHBIX 00-
JIacTe;

- IOHUMATh POJIb MATEMATUKH B pa3BUTUH Poccum.

Memoowvt mamemamuku

Buinycknux nonyuum 603modcnocms Hayuumvcsi.

- HCTIOJNIB3YSI U3yUYEHHBIE METOIbI, POBOAUTH JOKA3aTEIHCTBO, BHIOIHATH OMIPOBEPKEHHUE;

- BBIOMPATh U3YYCHHBIE METOIbI M UX KOMOWHAITUY JIJIsl PEeUICHHS] MATeMaTHYEeCKUX 33]1aY;

- UCTIOJIb30BaTh MaTEMaTUUYECKHUE 3HAHUS JIJIsl OTTMCAHUs 3aKOHOMEPHOCTEHN B OKpYKaroIIeH AeHCTBU-
TEBHOCTH U MPOU3BEACHUSIX UCKYCCTBA,;

- MPUMEHSATH MMPOCTEHIINE TPOTrPAMMHBIE CPEICTBA B AJICKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI TTPU
pelIeHnu MaTeEMaTUYECKUX 3a]1a4.

Cucrema OeHKH M KOHTPOJIb INIAHUPYEMBIX Pe3yJibTaTOB

Jnist OlleHUBaHUS PEAMETHBIX PE3YJIbTATOB M0 yUeOHOMY NpeaAMETY «ANredpay OnpeieeHo MaTh
YPOBHEW JOCTHKEHUH ydyaIlluXcsl, COOTBETCTBYIOIIUX OTMETKAM OT «5» JI0 «2».
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ba3zoevit yposens noctrxeHUd — ypOBEHb, KOTOPBIA IEMOHCTPUPYET OCBOCHUE yUEOHBIX JICH-
CTBHI C ONTOPHOM CHCTEMOM 3HAHWH B paMKax Juarna3oHa (Kpyra) BbICICHHBIX 3a1a4d. OBnagenue 6a3o-
BbIM YPOBHEM SIBIISIETCA 00CMAamounbiM sl IPOIOJIKEHNs 00yUYeHHUs Ha CIeqyoLel cTyneHu oopaso-
BaHUs, HO HE MO MPOPUILHOMY HampaBieHuIo. [locTiKeHII0 6a30BOT0 YPOBHS COOTBETCTBYET OLIEHKA
«y/I0BJIETBOPUTEIBLHO» (MM OTMETKA «3», OTMETKa «3auTeHo»). IIpeBblieHne 0a30BOro ypoBHs CBH/IE-
TEJBbCTBYET 00 YCBOCHUU OMOPHON CHCTEMBI 3HaHUI Ha yPOBHE OCO3HAHHOTO IIPOU3BOJILHOTO OBJIAICHHS
y4eOHBIMM JIeHCTBUSAMH, a TAKXKE O KPyro3ope, MupoTe (WiIn u30uparesibHOCTH) UHTepecoB. Llenecoob-
Pa3HO BBIJICIUTH CIEAYIOIINE IBa YPOBHS, MPEBBIIIAIOIINE 0a30BBIN:

Ilogvluennotit yposens NTOCTUKEHUS IUIAHUPYEMBIX PE3yJbTaTOB, OLEHKA «XOpPOLIO» (OTMETKa
«»);

Boicoxuii yposeny nocTixkeHUs MIIaHUPYEMBIX PE3yJIbTAaTOB, OLEHKA «OTIMYHO» (OTMETKa «5»).
[ToBbIlIEHHBIN U BBICOKUH YPOBHM JOCTHIKEHMS OTJIMYAOTCS 10 MOJHOTE OCBOCHMS INIAHUPYEMBIX pe-
3yJIbTATOB, YPOBHIO OBJAJCHUs Y4EOHBIMHU AECHCTBUAMU U C(HOPMUPOBAHHOCTHIO MHTEPECOB K JaHHOU
MPEeIMETHOM 00JIacTH.

WuauBuyanbHbIE TPAGKTOPUM 00YUYEeHUs 00yYarOLIUXCsl, IEMOHCTPUPYIOLIUX MTOBBIIIEHHBIN U BbI-
COKHI yPOBHU JOCTHKCHHM, I1eTIeCO00pa3Ho (GopMHUpPOBATH C yIETOM MHTEPECOB ITUX O0yUYAIOIUXCS U
UX IUIaHOB Ha Oynyuiee. [Ipy HanuuMK ycTOMYMBBIX MHTEPECOB K yUeOHOMY IIPEAMETY U OCHOBATEIIbHON
MOJITOTOBKH 110 HEMY TaKre 00ydJaronrecss MOTyT ObITh BOBJICUEHBI B IPOCKTHYIO ACSATEIBHOCTD 10 TIPE/I-
METY ¥ COPUEHTUPOBAHBI Ha MTPOJIOKEHNE 00yUeHHs B CTaplIMX Kiaccax MO JAaHHOMY NpoduIto.

Jlist onucanus MOArOTOBKH 00YYarOIIUXCsl, yPOBEHb JOCTHKEHHI KOTOPHIX HIKE 0a30BOTO, TIeTie-
co00pa3HO BBIJIECIUTH TAKXKE J[BA YPOBHS:

Hus3Kuii ypoeens TOCTIKEHHMN, OIIEHKA «ITOX0» (OTMETKa «2»), HE TOCTHKEeHHE 0a30BOT0 YPOBHS
(TMOHM>KEHHBIN U HU3KUH YPOBHU JIOCTHKEHUH) (PUKCUPYETCs B 3aBUCUMOCTH OT 00bEMa U YPOBHS OCBO-
€HHOI'0 U HEOCBOEHHOTO CO/IEP KAHUSI IIPEIMETA.

Kak npaBuio, NOHWKEHHBIH YPOBEHb JJOCTH)KEHUI CBUIETENILCTBYET 00 OTCYTCTBUM CUCTEMaTHYe-
CKOM 0a30BOM MOATOTOBKHU, O TOM, YTO 00YYaIOIIMMCSI HE OCBOCHO JaK€ U MOJOBUHBI INIAHUPYEMBIX Pe-
3yJIbTAaTOB, KOTOPbIE OCBAaUBAaET OOJBIIMHCTBO O0YUAIOIIUXCS, O TOM, YTO UMEIOTCS 3HAUUTENIbHbIE TIPO-
Oenbl B 3HaHMSIX, JanbHelee oOydyeHue 3aTpyaHeHo. [Ipu 3ToM oOydaromuiicss MOKET BBIIOJIHATh OT-
JieNTbHbIE 33JJaHMs TIOBBIIEHHOTO ypoBHA. [laHHas rpynmna oOydaromuxcs (B cpelHEM B X0e 00yUYeHHs
cocrapJstonias okosio 10 %) TpedyeT cnenuanabHON AMarHOCTUKY 3aTPYJHEHHUHM B 00y4eHHUH, TPoOeIoB
B CHCTEME 3HAHUU M OKa3aHUs LI€JICHANPAaBICHHOM MOMOIIHN B TOCTHKEHUN 0a30BOT0 YPOBHSL.

Huzkuil ypoBeHb OCBOEHUS TUIAHUPYEMBIX PE3YJIbTaTOB CBUIETENBCTBYET O HAJIUYUU TOJIBKO OT-
JeNTbHBIX (pparMeHTapHBIX 3HAHUI MO MpenMeTy, JanbHeillee o0ydeHHe MPAKTUYEeCKH HEBO3MOXKHO.
OOyyaromumcs, KOTOpble JEMOHCTPUPYIOT HU3KUN YPOBEHb TIOCTHKEHUH, TpeOyeTcs crenuaabHas mo-
MOII[b HE TOJIBKO 10 Y4eOHOMY MpeAMETY, HO U 10 (POPMUPOBAHUIO MOTHBALIUU K O0YUYEHHIO, PA3BUTHIO
MHTEpeca K M3y4aeMoil MpeaMeTHOH 00sacTH, MOHUMAaHHWIO 3HAYMMOCTH IpeaMeTa JUIsl JKU3HHU U JIp.
Tonbko HanMuMe NOJI0KUTETHHON MOTUBAIIMM MOXKET CTaTh OCHOBOM JIMKBUAALIMHU TPOOETIOB B 00yUeHUH
JUIS. JAHHOW TpyHIbl 00y4YaroluXcsl.

HOPMbBI OHEHOK IMCBMEHHBIX PABOT (KOHTPOJIBHAS PABOTA,
CAMOCTOATEJIBHASA PABOTA, TEKYIIASA IIMCBMEHHAS PABOTA)
MO AJITEBPE B 7 - 9 KITACCAX

OHGHKa AOCTHXKCHUA ITPEAMCTHBIX PE3YJIBTATOB Be)IéTCH KaK B XO0A€ TCKYHICTO U ITPOMEKYTOUHOT'O
OLIEHUBAHMS, TaK M B XOJI€ BBIIOJHEHUS HTOTOBBIX MPOBEPOUYHBIX paboT. Pe3ynpTaThl HaKOIUIEHHON
OLICHKH, ITOJIyYEHHOM B X0JI€ TEKYIIEr0 U IPOMEKYTOUYHOI'O OLIEHUBAHUS, YUUTHIBAIOTCS IIPU OIIpEEIe-
HUH UTOTOBO OIIEHKH 1O TipeaAMeTy. IIpu 3ToM, TeKyIie OlleHKH BBICTaBIAIOTCS 110 JKEIaHuIo, 3a TeMa-
TUYECKHUE MPOBEPOUYHbIE paOOThI — 0053aTEIBHO:

1) 3a 3amauu, pem€HHbIC IPH U3YYSHUU HOBOW TEMBI, OTMETKA CTABHTCS TOJIBKO TI0 JKEIaHUIO yde-
HHKAa.

2) 3a caMOCTOATENIFHYIO PaboTy O0Y4aloIIero xapakrepa OTMETKA CTAaBHTCS TOJIBKO IO YKEJTAHUIO
Y4YEHHKa.
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3) 3a KaxIyi caMOCTOSTEIbHYIO, TPOBEPOUHYIO TI0 U3y4aeMOi TeMe OTMETKA CTABUTCS BCEM yUe-
HUKaM. YYEHUK HE MOXKET OTKa3aThCs OT BBICTABIICHUS ’TOM OTMETKHU, HO UMEET ITPaBo MepecaaTh
OJIMH pas3.

4) 3a KOHTPOJIbHYIO paObOTy OTMETKA BBICTABIISETCS BCEM YUCHHKAM. YUECHHK HE MOXKET OTKA3aThCs
OT BBICTABJICHUSI OTMETKH U HE MOXKET €€ Iepec1aTh.

HNTorosasi onieHKa 3HAHUI, YMEHUd M1 HABBIKOB.

1) 3a yueOHyI0 4eTBEpPTh U 3a TOJl 3HAHUS, YMEHHUSI U HABBIKK 00YYaIOLIUXCS 110 MATEMATHKE OLICHHU-
BaIOTCS OJAHUM OalsIoM.

2) OcHOBaHUEM ]IS BHICTABJICHUS UTOTOBO OLICHKH 3HAHUI CITy)KaT pe3y/IbTaThl HAOIIOJCHUH yUH-
TeJIs 3a MOBCEAHEBHON pabOTON YYEHUKOB, YCTHOTO OIIPOCA, CAMOCTOSATEIBHBIX pAOOT KOHTPOJIIb-
HOTO XapaKTepa, TECTOB, TEKYILIHX, PyOSKHBIX K HTOTOBBIX KOHTPOJIBHBIX padoT. OHaKo mocie -
HUM IpUjaeTcst HauOoJblee 3HaUeHue.

3) Ilpu BHICTAaBICHUYM UTOTOBOM OIICHKU YYUTHIBACTCS KAK YPOBEHb TCOPETHUCCKUX 3HAHUI YUCHHKA,
TaK 1 OBJIa/ICHUE UM MPAKTUUYECKUMH YMEHUSIMU U HaBblkaMu. OJTHAKO YUYCHUKY HE MOXKET OBbITh
BBICTABJICHA I10JIOXKUTEJIbHASI UTOI'OBAsl OLIEHKA [0 MaTeMATHKE, €CIIM BCE WK OOJIBLIMHCTBO €ro
TEKYIIMX 00yYarolIMX U KOHTPOJBHBIX PaboT, a TaKKe UTOrOBasi KOHTPOJIbHAS paboTa OIEHEHBI
KaK HEYJOBJIETBOPUTENbHbIE, XOTSI €M0 YCTHBIE OTBETHI OLICHUBAINUCH MTOJIOKUTEIBHO.

4) OOyuaroruecs OTCYTCTBYIOIINE HA KOHTPOJIbHOM paboTe MHUIIYT KOHTPOJIBHYIO PaboTy IO JaH-
HOM TeMe OTJENIbHO IOCcie YCBOGHUs Marepuana TeMbl. OIeHKa Uil OTCYTCTBYIOIIMX Ha KOH-
TPOJBHOM paboTe BHICTABISIETCS CIEAYIOIINM 00pa3oM: H/4.

5) Tlpu BBINOJIHEHUU TEMATUYECKONH KOHTPOJIBHOM paOOThI OLIEHKA «3% CTaBUTCS 3a BBINOJIHCHUE HE
menee 60% 3amanuii paboThl. [Ipyu BBHIMOTHEHUH UTOTOBOM KOHTPOJIBHON pabOThI (YETBEPTHOM,
II0JIyTOI0BOM, T0JI0BOM), OLIeHKa «3» cTaBUTCA 3a BbiojHEHUE 50% paboThI.

Coneprxanue n 00bEM MaTepHralia, BKIIOYAEMOT0 B KOHTPOJIbHBIE MMCbMEHHBIE pabOoThI, a TAK)XKE B
3aJJaHus JJIs TIOBCEIHEBHBIX MUCbMEHHBIX YNPaKHEHUH, ONpenessatoTcss TpeOOBaHUAMH, YCTaHOBIICH-
HBIMU 00pa30BaTEIbLHON MIPOTPAMMON.

ITo xapakTtepy 3a/1aHHi MMCbMEHHBIE PA0OTHI COCTOST: @) TOJIBKO M3 IPUMEPOB; 0) TOJIBKO U3 3a/1a4;
B) U3 33714 U MPUMEPOB.

OneHka NTUCbMEHHON pabOThI OIpeeNnsieTcs ¢ yu€ToM Ipexk/ie Bcero e€ o0I1ero MaTeMaTHyecKoro
YPOBHSI, OpUTUHAIILHOCTH, TTOCIIEIOBATEIHHOCTH, IOTHIHOCTH €€ BBITTOITHEHHUS, a TAK)KE YMCIIa OIIMOO0K U
HE/I04ETOB U KayecTBa 0(opMIIeHUS pabOTHI.

Ommubxka, nosmopsanowasacs B 0OTHON padOTe HECKOJIBKO pa3, pacCMaTPUBAETCS KaK OJHa OIIMOKa.
3a opghoepagpuueckue ommOKH, TOMyIIEHHbIE YYEHUKAMH, OLIEHKa HE CHUXaeTcs; 00 opdorpaduueckux
omuOKax JOBOJIUTCS IO CBEIECHUS MPEnoaBaTess pyccKoro s3eika. OHaKO OMMOKY B HATUCAHUU Md-
memMamuyeckux mepmMuHos, y>ke BCTPEe4aBIINXCs IKOJIbHUKAM Kilacca, JOJDKHbBI YUUTBIBAThCS KaK Heoo-
yémul B paboTe.

IIpu oneHke MUCbMEHHBIX pabOT MO MaTeMaTHUKE Pa3IHyaloT 2pydvle owudKU, OwuUbKU U Hedo-
yémeoi. [1011I€3HO JOTOBOPUTHCS O €AWHON ISl BCErO 00pa30BaTENBHOTO YUPEKACHUS CUCTEME TIOMETOK
Ha IMOJISIX MMChbMEHHOM paboThl — HANpUMep, Tak: V — HeJo4eT, = — ommoOKa (Herpy0as ommoka), | —
rpy0as ommuoka.

I'pyovimu cuumaromen omuoKku:
- HE3HaHUE OIpE/IeNICHNs] OCHOBHBIX IMOHATUM, 3aKOHOB, MPABHJI, OCHOBHBIX MIOJIO)KEHU TEOPUH, HE3HA-
Hue hpopmyi1, 0OMENPUHATHIX CHMBOJIOB 0003HAYEHUN BETMYWH, €IMHUI] KX U3MEPCHHUS;
- HE3HaHUE HAUMEHOBAHUU €IUHUIl U3MEPEHUS;
- HEYMEHUE BBIJICINTh B OTBETE IJIABHOE;
- HEyMEHHUE NMPUMEHATH 3HAHUS, AITOPUTMBI JUIsl pELICHUs 3a/1a4;
- HEYMEHHE JieaTh BBIBOJIBI M 0000IICHHUS;
- HEYMEHHE YHTaTh U CTPOUTH rpaduKy;
- HEYMEHHE T0JIb30BaThCS MEPBOMCTOYHUKAMH, YI€OHUKOM U CIIPAaBOYHUKAMU;
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- MOTeps KOPHS WA COXPaHEHHE TIOCTOPOHHETO KOPHSI;
- orOpaceiBanue 6e3 OOBSICHEHUI OJTHOTO U3 HHX;

- paBHO3HAYHbBIC UM OINUOKH;

- BBIYHUCJIIUTCIBbHBIC OIJ_II/I6KI/I, €CJIN OHU HE SABJIAKOTCA OHHCKOﬁ;
- JIOTHYECKHE OIINOKH.

K neepyovim owmubxam cienyet OTHECTH:

- HETOYHOCTH (POPMYJIMPOBOK, ONIPEICIICHU, TOHATHIA, TCOPHIA, BBI3BaHHAS HEMIOJIHOTON 0XBaTa OCHOB-
HBIX IIPU3HAKOB OIIPEAEIIAEMOrO IOHATUSA WIH 3aMEHOM OJTHOTO - IBYX U3 3THUX IIPU3HAKOB BTOPOCTE-
IIEHHBIMH;

- HETOYHOCTb Ipaduka;

- HEpaLMOHAIbHBII METOJ PEIIEHNUs 3a4a4u WM HEJLOCTATOYHO MPOJyMaHHbIHM IIJJaH OTBETa (Hapylle-
HUE JIOTHKH, ITOJIMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

- HepalHMoHAJIbHBIE METOJIBI PA0OTHI CO CIIPABOYHOM U APYTON JINTEPATYPOH;

- HEeyMEHMeE pellaTh 3ajauy, BBIIOIHATh 33JjaHus B 00ILEM BHJIE.

Heoouemamu sBnstoTCS:
- HepalHMoHAJIbHBIC TPUEMBI BBIYHCICHUN U MPeoOpa3oBaHnii; HEOPEKHOE BBHIITOJTHEHHE 3aMUCeH, dep-
TeXeH, cxeM, rpaMKoB.

OIIEHKA IMIMCbMEHHOM PABOTHI 11O BBIIIOJTHEHUIO
BBIYMCJIUTEJIBHBIX 3AJJAHUI U AJITEFPAMYECKHUX IIPEOBPA3OBAHUM

Buicoxuii yposenv (oyenxa «5») cTaBUTCS 32 O€3yKOPU3HEHHOE BBHITIOJHEHHE MUCHMEHHOW pa-
OOTHI, T. €.

a) eCIIM pelIeHue BCeX MPUMEPOB BEPHOE;

0) ecnu Bce JIeHCTBUS M MpeoOpa30BaHUs BBINOJIHEHBI IPABUIIBHO, 03 OIIMOO0K; BCE 3alUCH XOa
pelIeH s PACIOIOKEHBI MOCIIeIOBATENBHO, a TAKXKE ClIeNIaHa MTPOBEPKa PEIICHUs B TeX CIydasx, KOoraa
3TO TpeOyeTcs.

Ilogvluuennstit yposens (oyenka «4») craButcs 3a paboTy, KOTOpasi BHIIIOJIHEHA B OCHOBHOM ITpa-
BUJIBHO, HO JIOMyIIeHa O/1Ha (Herpy0Oast) ommrOKa Wiy ABa-TpU HEOUETA.

ba3zoeuvtit yposensv (oyenxa «3») CTaBUTCS B CICIYIONIUX CIydasiX:

a) eciiu B paboTe nMeeTcs ojiHa rpy6as ommnoka u He 6os1ee o JHON Herpy0Ooil ommnoKy;

0) Ipu HaJIMYUU OJTHOM rpyOOi OIMOKU U OAHOTO-ABYX HEIOYETOB;

B) IIPU OTCYTCTBHMHU I'pyObIX OMINOOK, HO IPU HAIWYHH OT JABYX JO YEThIpEX (HEerpyObIX) OMIMOOK;
I') IpY HAJTMYUU BYX HErpyOBIX OIMOOK U He Ooiiee TpEX HEI0UETOB;

1) IpU OTCYTCTBUM OIINOOK, HO TIPU HAJIMYMU YETHIPEX U Oosiee HEOUETOB;

€) €CIIM BEpHO BBITIOJIHEHO 00Jiee MOJOBUHBI 00BEMA BCel pabOTHI.

Hus3kuii yposens (oyenka «2») CTaBUTCS, KOTA YUCIIO OLIMOOK MTPEBOCXOAUT HOPMY, ITPU KOTOPOH
MOJKET OBITh BBICTABJICHA IOJIOKUTEIbHAS OIICHKA, MITM €CIIM TPABHIILHO BBIOJHEHO MEHEE MOJOBUHBI
Bceil paboThI.

Ipumeuanue. OueHKa «5» MOXeT OBITh TIOCTaBIIEHA, HECMOTPS Ha HAJIMYHAE OTHOTO-IABYX HEI0UE-
TOB, €CJIM YUYEHHUK JJaJl OpPUTHHAJIBHOE PEeIIeHUE 33JaHNH, CBUJIETENLCTBYIOIIEE O €ro XOpOIIeM MaTeMa-
TUYECKOM Pa3BUTHH.

OIIEHKA MMCBbMEHHOM PABOTHI IO PEINIEHUIO TEKCTOBBIX 3AIAY
Buicokuit yposens (oyenka «5») CTaBUTCS B TOM CiIydae, KOTJa 3a/lauya pelieHa MpaBUIbHO: X0
pEeIICHUA 3aga4u BEPCH, BCC JIeI\/IICTBI/ISI u npeo6pazoBaHI/m BBITIOJTHCHBI BEPHO U pallMOHAJIBHO, B 3a/a4cC,
pelraemMoii ¢ BOMpocaMu MJIM TMOSICHEHUSIMU K IEHCTBHSIM, J1aHbl TOUHBIE U ITPaBUIIbHBIE (JOPMYIHPOBKH;
B 3aJ1a4c, pemaeMoﬁ C IMOMOIIBIO YPaBHCHUS, TaHBI HeO6XO)II/IMI)Ie MOsAACHCHU A, 3alIMCHU ITPpaBUJIbHEI, pac-
MIOJIO’KEHBI ITOCIIEI0BATENBHO, JITaH BEPHBII U MCUEPIIBIBAIOIIMI OTBET Ha BOIIPOCHI 33/1a4H; C/IeTIaHa Ipo-
BEpKa pelIeHus (B TeX ciyyasix, Korjaa 3To TpeOyeTcs).
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Ilosviuennutii yposens (ouenxa «4») CTaBUTCS B TOM Cllydae, €Clid IPU MPaBUIIBHOM XOJ€ pellie-
HUS 33/1a44 JIOMYIIeHa 0J{Ha HerpyOas ommoKa HiId 1Ba-TpU HEJ0UETa.

KBas3oeutit yposens (oyenka «3») CTaBUTCS B TOM CIIydae, €CIIA XOJ] pelIeHUs MPaBUIbHBIN, HO:

a) IOMyIIeHa 0/IHA Tpy0ast ommbKka 1 He 0oJiee OJHOM HerpyOoit;

0) momymieHa oaHa rpy0as ommuoka U He 0osiee IBYX HEAOUYETOB;

B) JIOIYILIEHBI TPU-YETHIPE HErPYObIE OLIMOKHU MPU OTCYTCTBUM HEJOUYETOB;

T') IOMYIIEHO He 00Jjiee NBYX HErpyObIX OMIMOOK U TPEX HEJOUETOB;

1) IpY OTCYTCTBUH OIIMOOK, HO TIPU HAJTMUUH OoJiee TPEX HEIOUYETOB.

Hus3skuii yposens (oyenka «2») CTaBUTCS B TOM ClIy4ae, KOTJa YUCI0 OIIMOOK MPEBOCXOAUT HOPMY,
IIPU KOTOPOI MOXET OBITh BBICTABIICHA TIOJIOKUTEIIbHAS OI[CHKA.

Ilpumeuanus.

1. Onenka «5» MOXeT OBITh OCTaBJI€HA, HECMOTPS HA HAIWYKME OMHMCKH WM HEJ04YETa, €CIIH yUe-
HUK JJaJl OpUTMHAIIbHOE PEIIeHUE, CBUIETEIbCTBYIOIIEE O €ro XOPOIeM MaTeMaTHYeCKOM Pa3BUTHUH.

2. IlonoxuTenbHas OlEHKa «3» MOXKET ObITh BHICTAaBIIEHA YYCHUKY, BHITIOJHUBIIEMY paboTy HE
MOJIHOCTBIO, €CTIM OH 0€301IMO0YHO BBIMOJIHIII O0Jee MOJIOBUHBI 00bEMa Beell paboThI.

OLEHKA KOMBUHHUPOBAHHBIX IMCBMEHHBIX PABOT
1O AJITEBPE.

ITucbmenHas pabora no anredpe, nojaseskaas OLEeHUBAHUIO, MOXKET COCTOATh U3 3a/1a4 U IIpUMe-
pOB (kKombOuHupoeannas paboma). B 3TOM ciydae mperonaBaTellb CHavajga JaéT MPeaBapUTEIBHYIO
OLIEHKY Ka)KJ0M 4acTH paboThl, a 3aTeM OOIIyI0, PYKOBOJCTBYSChH CIICAYIOLINM:

a) eciii 00e yacTu pabOThI OLIEHEHBI OJMHAKOBO, TO 3Ta OIEHKA JIOJDKHA OBITh OOIIeN NIl BCe
paloThI B LIEJIOM;

0) eciM OLIEHKH YacTel pa3HATCS Ha OJMH Oall, HAPUMED, JaHbI OLEHKHU «5» U «4» nin «4» u «3»
U T. 1., TO 32 pa0OTY B LIEJIOM, KaK IIPaBUJIO, CTABUTCS HU3LIAs U3 ABYX OLIEHOK, HO IIPY 3TOM YUUTHIBACTCS
3HAYEHUE KaXX/10i U3 yacTeil paboThl;

B) HU3MIAs U3 JABYX JAHHBIX OLIEHOK CTaBUTCS U B TOM ClIydae, €ClIM OJIHa YacTh paboThl OlleHEeHa
OamioM «5», a aApyras — 6aIoM «3», HO B 3TOM Cllydae IIPernoaaBaTeb MOKET OLEHUTh TaKylo paboTy
B IIEJIOM 0ajioM «4» TpH YCIIOBHH, UTO OLIEHKA «5» MMOCTaBJIEeHA 32 OCHOBHYIO YacTh paldoThI;

T') €CJIU OJTHA U3 YacTeil paboThI OlleHeHa 0ayuioM «5» WiH «4», a ipyras — 0aJioM «2», TO 3a BCIO
paloTy B IIeJIOM CTaBUTCS Oall «2», HO MpenojaBaTeslb MOXKET OLEHUTh BCIO paboTy OayioM «3» mpH
YCIIOBHH, YTO BBICIIAS M3 IBYX JIaHHBIX OIICHOK TIOCTABJICHA 32 OCHOBHYIO 4aCTh paOOTHI.

Ilpumeuanue. OCHOBHOM cUMTaeTCs Ta 4acTh paboThI, KOTOpas BKIHOYAET OOJNBIIMKA MO 00BEMY
WA HanOoJiee BXKHBIH 110 3HAUYSHUIO MaTepUall TI0 U3y4aeMbIM TeMaM MPOrPaMMBbI.

OLEHKA TEKYHIUX IMCBMEHHBIX PABOT

ITpu orieHKe NOBCEAHEBHBIX 00YUAIOIMIUX PadOT [0 MaTeMaTUKe YUUTENb PyKOBOACTBYETCS yKa3aH-
HBIMH HOPMaMH OIIEHOK, HO YYHUTHIBAET CTENICHb CAMOCMOAMENbHOCMY BBITIOTHEHUS paboT yJaluMucs,
a TaKkXe TO, HACKOJIbKO 3aKpEeIUIEH BHOBb M3y4aeMblii MaTepuall.

Obyuatouue nucemenHnvle padompl, BHITIOTHEHHBIC YYAIIMMUCS BIIOJIHE CAMOCTOSATENBHO C TPH-
MEHEHHEM paHee U3YUEHHBIX U XOpouio 3aKpETIEHHBIX 3HAHUH, OLIEHUBAIOTCS MAaK Jice, KaK U KOHMpOib-
Hble pabomul.

Obyuarowgue nucomennvle padomol, BHIIOTHEHHBIE BIIOJIHE CAMOCTOATENBHO, Ha MOILKO YUMo U3)-
YeHHble U HeOOCMAMOYHO 3aKpeniénHble npasuaa, MOTYT OLIEHUBATbCS HA 0OuH Oanl Gvluie, YeM KOH-
TPOJIbHBIE PabOThI, HO OYeHKA «3» U B 3TOM CIlydae BBICTABISETCS TOJIBKO 32 OE3YKOPU3HEHHO BBIIOJI-
HEHHBbIE PabOTHI.

ITucomennvle padpomot, BHIIOIHEHHBIE B KJIACCE C NPEOBAPUMENbHBIM PA300poM X MO PYKOBOJI-
CTBOM YUUTEJIsI, ONEHUBAIOTCS HA 0OUH OALL HUJICE, 9EM ITO TIPETYCMOTPEHO HOPMaMH OLIEHKH KOHTPOJIb-
HBIX MUCbMEHHBIX paboT. Ho be3ykopusnenno BHIIOMTHEHHAs paboTa M B 3TOM ClIydae OLleHUBaeTcs 0a-
JIOM «5».

Homawmnue nucomennvie padpomsl OLIEHUBAIOTCS TaK ke, KaK KJaccHas paboTa 00ydarolero xa-
pakTepa.
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HOPMbI OHEHOK MATEMATHYECKOI'O IUKTAHTA

BBICTABJIACTCS C YYETOM YHCIIa BEPHO PEUICHHBIX 3aaHUIA:

Buicoxuit yposens (ouenxa «5» ):. unucio BepHbIx oTBeTOB —0T 90 110 100%.
Ilogviuennuiii yposens (oyenka «4»): 4ucio BEpHbIX OTBETOB —OT 66 110 89%.
ba3zoevtit yposens (oyenka «3»): 4uciio BEpHBIX OTBETOB -0T 5010 65%..
Huskuit yposens (ouenka «2»): 4ucio BepHbIX 0TBETOB MeHee 50%.

Hopwmbl ouieHOK TecTa:

Buwicoxuii yposens, oyenka «5»: uncino BepHbix oTBeTOB —0T 90 10 100%.
ITosviumennotit yposens (ouenka «4»): 4UCIo BEPHBIX OTBETOB —OT 66 110 89%.
bazoevlii yposens (ouenka «3»): 4UCI0 BEPHBIX OTBETOB -0T 50110 65%.
Huskuit yposens (ouenka «2»): 4ucio BepHbIX 0TBETOB MeHee 50%.

HOPMbI OHEHOK YCTHOI'O OTBETA:

Boicokuit yposens (ouenka «5») BbICTABIISICTCS, €CITH yUYAIIUNCS:

v

v

AN

10CJIe10BaTeNbHO, YETKO, CBA3HO, 00OCHOBAHHO M 0€301IMO0YHO U3J1araeT yueOHbli Marte-
pHual;

JlaeT OTBET B JIOTMYECKON MOCIIEI0BATEIBHOCTH C UCIIOJIb30BAaHUEM ITPUHATOW TEPMUHOJIO-
I'MH; [10Ka3bIBAET IOHUMAHKUE CYIIHOCTH PACCMATPUBAEMbIX MOHITHM, SBJIEHUM U 3aKOHO-
MEpHOCTEH, TEOpUid, B3aUMOCBsI3€H; yMEET BBIACIATH INIaBHOE, CAMOCTOSTENBHO MOJITBEP-
K1aTh OTBET KOHKPETHBIMU IIpUMEpaMu, paKTamu;

CaMOCTOSITEJIbHO aHAJIU3UPYET U 0000111aeT TEOPETUYECKUI MaTepuall;

CcBOOO/IHO YCTaHABJIMBAET MEKIIPEIMETHbIE (HA OCHOBE paHee NMPUOOPETEHHBIX 3HAaHUI) U
BHYTPHIIPEIMETHBIEC CBA3H;

YBEPEHHO U 0€30IMO0YHO MPUMEHSET MOJyYEHHbIE 3HAHUS B PELIEHUH HOBBIX, paHEE HE
BCTpEUYaBIINXCA 3a/1a4;

palOHaIbHO UCTOIb3YET HArJISAHbIE TOCOOUS, CIIPaBOYHBIE MaTepUabl, y4eOHUK, 10O~
HUTENBHYIO JTUTEPATypy, NEPBOUCTOUHUKH; IPUMEHSET YIOPSJOUYEHHYIO CUCTEMY YCIIOB-
HBIX 0003HAYEHUI IPU BEJIEHUU 3alMCel, COMPOBOXKIAIOIINX OTBET; UMEET HEOOXOJUMbIE
HaBBIKM pabOThI ¢ MPUOOPaMH, YEPTEKAMHU, CXeMaMHU U rpaduKaMu, COMYTCTBYIOLIMMHU OT-
BETY; JIOIYCKAEeT B OTBETE HEJ0YETHI, KOTOPHIE JIETKO UCIIPABIISIET IO TPEOOBAHUIO YUUTENS.

Iosvluennutii yposensv (ouenka «4») BBICTABISACTCS, €CIH YUaIIUHCS:

v

v

v
v

MTOKAa3bIBAaeT 3HAHHE BCEr0 M3YYEHHOI'0 Y4eOHOro mMarepualia; AaeT B OCHOBHOM IpaBUJIb-
HBIN OTBET;

y4eOHBII MaTepual u3aaraeT B 000CHOBAaHHOM JIOTMUECKOI MOCe10BaTeIbHOCTH C NpUBE-
JIEHHEM KOHKPETHBIX IPUMEPOB, ITPHU ITOM JIOIYCKAET OJIHY HErpyOyro omuoOKy win He 60-
Jiee JBYX HEI0YETOB B MCIOJIb30BAHUN TEPMUHOJIOTUU Y4eOHOTO MpeaIMeTa, KOTOpbhle MO-
KET UCTIPaBUTh CAMOCTOATENBHO; aHAIU3UPYET U 000011aeT TEOPETUUECKUI MaTepua;
OCHOBHBI€ ITpaBUJIa KyJIbTYPbl YCTHOH peun;

MPUMEHSET YIOPSAA0UEHHYIO CHCTEMY YCIIOBHBIX 0003HAYEeHUH MPU BEJICHUU 3alMcel, co-
MIPOBOXK/IAIOIINX OTBET;

ba3zoevtit yposens (oyenxa «3»), BEICTABISAETCS, €CIH YUaIIHICS:

v

v

JIEMOHCTPHPYET YCBOSHHE OCHOBHOTO COJIEPYKAHHS YIeOHOTO MaTepuaia, UMEeeT MPOOeITbl,
HE TPETATCTBYIONINE JaTbHEUIIIEMY YCBOSHHUIO y4eOHOT0 MaTepuarna;

IIPUMEHSET NOJyYEeHHbIE 3HAHUS IIPU OTBETE HA BONPOC, aHATIN3€ MPEITIOKEHHBIX CUTyalui
o 00pasily; AOMyCKAET OIMOKH B UCIIOIh30BAaHIH TEPMUHOIIOTUN YIEOHOTO MTPeIMETa; Mo-
Ka3bIBa€T HEJAOCTATOUHYIO C(POPMHUPOBAHHOCT OTJENbHBIX 3HAHUNA U YMEHUH;

BBIBOJIBI M 0000IIEHUS apTyMEHTUPYET a0, JOMyCKaeT B HUX OUTUOKU; 3aTPYTHSACTCS IPH
aHanu3e U 0000IIeHNN YI4eOHOT0 MaTepurara;

JIaeT HEMOJIHbIE OTBETHI Ha BOMIPOCKHI YUUTENS HIIM BOCTIIPOU3BOAUT COJIEp>KaHUE paHee Mpo-
YUTaHHOTO y4eOHOTO TEKCTa, CIab0 CBSI3aHHOTO C 3aJJaHHBIM BOIIPOCOM;
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v HCHONIB3YET HEYHOPAIOUYECHHYIO CHCTEMY YCIOBHBIX O0OO3HAUEHWI MPU BEJACHUM 3aIUCEH,
COIIPOBOYXAAIOIINX OTBET.
Hus3kuii yposens (ouenka «2») BbICTABIISACTCS, €CIN yUAITUNCA:

v
MIPOCOB;
v

oOpasiy;
v

IIOMOIIM YHallluXCA U YYUTECIIA.

HE PacKpbUI OCHOBHOE COZAEp)KaHUE Yy4eOHOro mMarepHaja B MpeesiaX MOCTABICHHBIX BO-
HE YMEET NPUMEHSATh UMEIOLIMECs 3HaHUS K PEIICHUI0 KOHKPETHBIX BOIPOCOB U 3ajad 10

JIOITYCKaeT B OTBETE OoJiee IBYX IPyObIX OMIMOOK, KOTOPBHIC HE MOXKET UCTIPABHUTH JaKe TPU

KPUTEPUM OLIEHUBAHMUS 11O IPU3HAKAM TPEX YPOBHEW YCHEIIHOCTH

YPpoOBHH yCIIEIIHOCTH S-0a/uIbHAA HIKAJIA 100% - =
KA1
He nocTurunyt Heo0XoquMBbIH ypo- | «2»
BEHb KayeCcTBEHHAs OLEHKA: HIDKE HOPMBIL, HEY0- 0-49%
He permrena tumoBasi, MHOTO pa3 OT- | BIETBOPUTEIHHO
paboTaHHas 3a/1a4a
Heo0xoaumpblii (0a30BbIii) «3»
YPOBeHb Ka4YeCTBeHHasl OLEHKA: HOpMa, 3a4éT, yJ0-
Pemenne TMmoBO# 3amauu, 1momo0- | BIETBOPUTEIBHO. 50-79%
HOW TeM, YTO pelaiy yxe MHOro | YacTuyHo ycnemiHoe peuieHue (C He3Haudu-
pa3, rae TpeOoBamuCh OTPAaOOTaH- | TEILHOW, HE BIMAIONICH HA Pe3ybTaT OIINO-
HbI€ YMEHHS U YK€ YCBOCHHBIE 3Ha- | KOW WM ¢ TOCTOPOHHEH OMOIIBIO B KAKOH-TO
HUS MOMEHT pEILEHUs)
«b»
Ka4yecTBEHHas OI[€eHKA: XOPOIIIO.
[TonHocThIO yenentHoe pemieHue (6e3 ommobok | 80 — 99%
Y TIOJTHOCTBIO CAMOCTOSTENBHO)
IHoBbIIEHHBIN «»
(mporpaMMHbIii) ypoBeHb KaYyecTBeHHasl OlleHKAa: OJIN3KO K OTIIMYHO.
Pemenne HectanmapTHOM 3anaud, | YacTMYHO ycHemIHoe pelieHue (C He3HadM- 80-99%
r7e TMOoTpeOoBaIoCh OO TMpHMe- | TeNTFHOW OMMOKOW MM C TIOCTOPOHHEH TOMO- 170011
HUTb HOBBIE 3HAHUS 10 U3Y4aeMOMW B | IO B KAKOI-TO MOMEHT peIIeHus)
JAHHBII MOMEHT TeMe, JHO0 yxe | «5»
YCBOEHHBIE 3HAHUS U YMEHUS, HO B | KAYeCTBEHHAN OIE€HKA: OTIUYHO.
HOBOW, HEMPUBBIYHOMN CUTYyaI[UN [TonHocThIO yenentHoe peuenue (0e3 omudox 100%
U TIOJIHOCTBIO CAMOCTOSTENBHO)
MaxkcumanbHbII «5»
(HeoOs3aTeNbHBIN) YPOBEHD YacTHUHO yCIIENIHOE pelieHne OtnenbHas
Pemenue 3amaun no marepuaiy, He | (C HE3HAUUTENbHOM OIIMOKOM HJIM C MOCTO- HIKaja:
M3y4aBILEMYCs B KJIACCE, TJI€ TOTPE- | POHHEHN MOMOIIBIO B KAKOW-TO MOMEHT pellle- 50-69%
O6oBamuch MO0 CaMOCTOSITENILHO | HUS)
JOOBITBIE HOBBIE 3HAHMS, TUOO HO- | «5 U 5»
Bbl€, CaMOCTOATENBHO YCBOCHHBIC | Ka4eCTBEHHAasl OIleHKA: IIPEBOCXO/THO. OtnenbHas
YMEHUs ITonmHoCThIO yenemHoe penienue (0e3 ommodok IIKana:
Y TIOJTHOCTBIO CAMOCTOSTEIIHHO) 70-100%

AJITEBPA.
KOHTPOJIBHAS PABOTA
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Ilpumepot. 3aoauu.
«5» — 0€e3 o1noboK;
«4» — 1 — 2 ommoKu;
«3» — 2 — 3 ommbkwu; (0oJIee MOTOBHHBI Pa0OTHI CIIEITAHO BEPHO).
«2» — 4 u 6o1ee ommoOOK.

Komounuposannas.
«5» — HET OMINOO0K;
«4» — 1 — 2 ommOKy, HO HE B 3a7a4e;
«3» — 2 — 3 ommOku, 3 — 4 HerpyOble OMOKHY, HO X0/ pEIICHUS 3a/1a4H BEPEH;
«2» — He pelIeHa 3aaa49a uiu oosee 4 rpyObix ommoOoK.

TI'pyoble owmubKu: BEIUUCIUTEIILHBIC OITMOKK B IpUMEpax U 3ajadax; NOpsI0K ACHCTBUM, Hempa-
BIWJIBHOE pEIlICHHE 33aauu; He JJOBEJCHUE /10 KOHIA PEIICHHs 3a/1a4i, IIpUMepa; HEBBIMIOIHEHHOE 3a/1a-
HUE.

Hezpyoble omudKu: HepaMoHATBHBIC TPUEMBI BBIYUCIICHUST; HEMIPABIIIbHAS TTIOCTAHOBKA BOTIPOCA
K JICHCTBUIO TIPU PEIICHUH 3a]Ia4H.

3a rpaMMaTHYecKue OMMOKH, TOMYIICHHEIE B pab0Te 10 MaTeMaTHKE, OIICHKA HE CHUYKACTCS.

3a HeOpexHO 0dopMIICHHYIO pabOTY OIIEHKAa CHUYKACTCS Ha OJIMH Oasll.

@opMbI M BU/IbI KOHTPOJISA

- BXOJHOW: KOHTpOJIbHAs paboTa.
- NPOMEXKYTOYHBII: CaMOCTOSITEeIbHAs PabOTa, TECT, padoTa MO KapTOYKe, MATEMATUYCCKUN JTHK-
TaHT.

- TeMaTHYEeCKHi: KOHTpoJbHas paldoTa.
- WTOTOBBIN: KOHTPOJIbHAS paboTa.

BBOI[HyIO AUAarHOCTUKY, IPOMEKYTOUHBIC KOHTPOJIbHBIC pa6OTLI H UTOT'OBYIO IUAIrHOCTUKY NTPC -
mojrara€Tcs NpoOBOJUTH C UCITOJIB30BAHUCM PA3HOYPOBHEBLIX 3aJIaHHH.

IHPOEKT

OBIIUE KPUTEPUHU OHEHUBAHMUSA ITPOEKTA

Kpurepun MakcuMajibHbIH YPOBEHb
AOCTH/KEHUH 00y4aroIIuXcs

1  TInanupoBaHUe M paCKpBITHE TUIaHA, PA3BUTHE TEMBI 4
2  COop uapopmaruu 4
3 Bri0op u ucnons30BaHHuE METOJIOB U IPHEMOB 4
4 Ananus uHopmaiuu 4
5 Opranu3anus MuCbMEHHOU PabOoThI 4
6  Amnamus mporecca U pe3yibTara 4
7 JluyHoe yuacTue 4
UTOI'O 28

OO0muii ypoBeHb NOCTHKEHUHN yUYalIUXCs IEPEBOAUTCS B OTMETKY IO CIEAYIOIIEH mmKae:
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28 - 21 6amnoB: «5»;
20 - 16 GamnoB: «4»;
15 - 8 6amn0B: «3»;
7 - 0 6aiioB: «2».

1. Ilnanuposanue u packpvimue niana, pazeumue memoi.

Boicmmii 6ani cTaBUTCS, €CIIM YYEHUK OMpPEeNsieT U YeTKO OMKMCHIBAET 1IeJIM CBOETO MPOEKTa, JaeT
MOCJIeIOBATEIbHOE U TIOJTHOE  OMKCAHHUE TOTO0, KaK OH COOMpAETCs JOCTHYB 3TUX LEJIeH, IPUYEM peallu-
3a1Msl MPOEKTA MOJIHOCThIO COOTBETCTBYET MPEUIOKECHHOMY UM IIJIaHy.

2. Coop ungpopmayuu.

Boicimii 6ani cTaBUTCS, €CIIU MEPCOHANBHBIN MPOEKT COAEPKUT JOCTATOYHOE KOJIMYECTBO OTHOCS-
iercs K ey MHPOPMALUHU U CChIIOK Ha pa3IMyHble HCTOYHUKH.
3. Bwibop u ucnonvzosanue memooos u npuemos.

Bricimii 6ais cTaBUTCS, €CITU MPOEKT MOTHOCTHIO COOTBETCTBYET LIEJSIM U 331a4aM, OTIpPeIeIIeHHBIM
aBTOPOM, IIprueM BbIOpaHHbIE U 2PPEKTUBHO UCIIOIB30BAHHBIE CPEJCTBA MPUBOAST K CO3JIAHUIO UTOTO-
BOT'O IIPOAYKTa BHICOKOI'O KayecTBa.

4. Ananuz ungopmayuu.

Beicmmii 6amm mo 3TOMY KPHUTEPHIO CTAaBHUTCS, €CIM MPOEKT YETKO OTpaxkaeT IIyOWHy aHa-
JIU3a M aKTyaJdbHOCTh COOCTBEHHOTO BHUJCHHS HJEH ydYalluMCs, MPU 3TOM COAEPKHUT I0-HACTOS-
IIeMY JINYHOCTHBIM MOJAXOJ K TEME.

5. Opeanuszayusi nucoMeHHOU pabomai.

Beicmmii  Oamnm cTaBHUTCS, €CIM CTPYKTypa NpOeKTa M INHUChMEHHOH paboTsl (oTdera) oTpa-
KaeT JIOTUKY U MOCIE0BaTEIbHOCTh PabOThl, €CJIM HCIIOJIb30BAHbI aJ€KBAaTHBIE CIIOCOOBI MPEICTaB-
JeHUs Marepuaia (IuarpamMmbl, TpaQuKd, CHOCKH, MAKeThl, MOJEIH U T. 1.).

6. Ananuz npoyecca u pesynbomama.

Breictmii  06aymun  CTaBUTCS, €CJIM  yYalllMidcs TOCIEAOBATEIbHO U IIOJIHO aHAJIM3UPyeT IPo-
eKT C TOYKH 3pEHMs IOCTABJICHHBIX Lieled, JEeMOHCTPUPYET MOHMMaHUE OOIIUX MEpCIEeKTHUB, OTHO-
CSAIIMXCSA K BBIOPAHHOMY ITyTH.

7. Jluunoe yuacmue.

Cuuraercst B OoJblIeil cTelneHW YCHENIHOW Takas paboTa, B KOTOPOW HaJIMYeCTBYET COOCTBEH-
HBIi MHTEpEC aBTOpA, JHTY3Ma3M, AKTUBHOE B3aUMOJEHCTBHE C YYaCTHMKaMH M IOTEHIHUAJIb-
HbIMM TOTPEOUTENSIMU KOHEYHOIO NPOAYKTa M, HAKOHEI, eclId pPeOeHOK OOHapyKuia COOCTBEH-
HOE MHEHHE B XOJI€ BBIIIOJIHEHUS IPOEKTA.

C kpuTepusMH OIICHUBAHMS MPOEKTOB ydYalllMecsi 3HAKOMSTCS 3apaHee. TakKe OHU CaMH MOTYT
NPEUIOKUTh KaKHe-JI0O0 JOMOTHEHHUS B CO/IepKaHNe KPUTEPUEB WK JJaKe JONOJHUTEIbHbIE KPUTEPUH,
KOTOpBI€, Ha UX B3I, HEOOXOAMMO BKIIIOUUTH B KpUTEPHANIbHYIO HIKaly. Kputepuu oneHUBaHUS SB-
JISIFOTCSI CBOETO pOJia MHCTPYKIMeH npu pabote Haj mpoekToM. Kpome Toro, yuamuecs, Oyay4uu ocBe-
JOMJIEHHBIMU O KPUTEPHSIX OLIEHUBAHUS UX IPOEKTHOM JIEATEIbHOCTH, MOTYT YIYUYIIUTh OTAENIbHbIE Ma-
pameTpsl, IpeiaraeMele JUlsl OLICHUBAHMs, TEM CAMBIM IOIYYUTh BO3MOXHOCTb JOCTH)KECHHS HAaUBBIC-
Iero pe3yJbTara.

COJAEPKAHUE KYPCA «AJITEBPA 7 — 9»

B kypce anre6ps! 7 - 9 K11acCOB MOYKHO BBIICTUTH CIEIYIOIINE OCHOBHBIE COep KaTe/IbHbIe JU-
HUU: apupmemuxa, anzeopa, ynkuyuu, eepoamuocms u cmamucmuka. Hapsiy ¢ 5TUM B COflepKaHUE
BKJIFOUEHBI /IBA JONOJHUTEIBHBIX METOJOJIOTHUECKUX PA3ACIa: 102UKA U MHOMICECEA; MAMEMAMUKA 8 UCHOPU-
YeCKOM pazeumuu, 9TO CBSI3aHO C pean3aiuell 1neiei o0menHTeIUIEKTYIbHOTO U 00IIEKYIETYPHOTO Pa3BUTHS
yuanuxca. CopepikaHre KaxI0To U3 3THX Pa3/IeioB Pa3BOPAUMBAETCA B COAEPIKATENbHO-METOINYECKYIO JTUHHIO,
MIPOHU3BIBAIONIYIO BCE OCHOBHBIE COZleprKaTeNbHbIe JMHUU. [Ipu 3TOM nepBast muHus - «J/lozuka u mnoxyicecmea -
CIIYKUT LIEJU OBJIAJICHUS YYAIIUMHUCS HEKOTOPBIMU 3JI€MEHTAMH YHUBEPCATBHOTO MATEMATHUECKOIO SI3bIKa, BTO-
pas - «Mamemamuka ¢ ucCmopu4ecKom pazeumuu - CiocoOCTBYeT CO3JaHUI0 OOIIEKYIbTYPHOTO, TyMaHUTap-
HOTO (hOHA M3YyUCHHS Kypca.
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Conepkannie JTUHUH «Apughmemuxa» ciyxut 06a30i I NadbHEHUIIET0 U3YyUYCHUS YUYAIUMUCS
MaTeMaTHKU U CMEXHBIX AMCHUUIUINH, CIOCOOCTBYET PAa3BUTHIO HE TOJBKO BHIYMCIUTEIBHBIX HABBIKOB,
HO U JIOTUYECKOT'0 MBIIUICHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMU, CIOCOOCTBYET pa3-
BUTHUIO YMEHUH IUIAHUPOBATH U OCYILECTBIIATH AEATEIbHOCTD, HAIIPABJICHHYIO Ha PELLIEHUE 3a/]a4, a TAKKE
MPUOOPETEHUIO0 MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEIHEBHOHN KU3HU. Pa3ButHe MOHATHS O
YHcJie B OCHOBHOM IIIKOJIE CBSI3aHO C palOHAJIbHBIMHU U UPPALIUOHAIIBHBIMU YK CJIaMU, (bOpMI/IpOBaHI/ICM nepBu-
HBIX HpCHCTaBﬂeHI/Iﬁ (o) HCﬁCTBHTeHLHOM YHUCIJIC.

CopnepxaHue TUHUN «A12e0pa» criocoOCTBYeT (HOPMUPOBAHUIO Y yUAIIUXCS MAaTEMaTHUYE€CKOTrO
anmapara Juisl pellieHus 3a7a4 U3 pa3IesioB MaTEMATUKH, CMEXKHBIX IIPEIMETOB U OKPYIKaIOLIEN peajibHO-
CTH. SI3bIK anreOpbl NOJUEPKUBAET 3HAUCHUE MAaTEMAaTUKH KaK sI3bIKa JJIsl MIOCTPOCHUSI MATEMaTUYECKUX
MOJIEJIEN MPOLIECCOB U SIBICHUN PEAIBHOTO MUPA.

Pa3BuTHe anropuTMHUYECKOro MBIIIICHHS], HEOOXOUMOT0, B YaCTHOCTH, JIJIsl OCBOCHHSI Kypca UH-
¢dbopmaTukH, ¥ OBJaJIcHHE HAaBBIKAMU JACTYKTUBHBIX PACCYKACHUHN TAKKe SBIAIOTCS 33aauaMH U3YUCHUS
anreopsl. [IpeobpazoBanue cUMBOIBHBIX (HOPM BHOCHUT crielin(pUUECKUi BKJIAJl B pa3BUTHE BOOOPAKECHHUS
ydalmxcs, UX CliocoOHOCTEN K MaTeMaTH4YeCKOMY TBOpYECTBY. B OCHOBHOM 11KOJIe MaTeprall rpyIu-
pyeTrcs BOKPYT palliOHABHBIX BBIPAKCHUIA.

Conepxanue pazzaena « Dynkyuuy HalleJICHO Ha OJy4YE€HUE IIKOJIbHUKAMU KOHKPETHBIX 3HA-HUN
0 QyHKIMH KaK BaKHEHIIeH MaTeMaTHUeCKONW MOJENH Jis OMUCAHHUS U HCCIEA0BaHUs Pa3HOOOPa3HBIX
nporeccoB. M3ydeHne 3Toro MaTepuaia CrioCOOCTBYET Pa3BUTHIO Yy y4aIIUXCsS YMEHHS HCIOIB30BATh
pa3iMyYHbIC SA3BIKM MAaTEMATHKU (CIOBECHBIN, CUMBOIUYECKHH, rpaduuecKuii), BHOCUT BKJIaJ] B (hOpMHU-
pOBaHUE MPEICTABICHUH O POJIM MAaTEMATUKU B Pa3BUTUU IIMBUJIM3AIMU U KYJIBTYPHI.

Pasnen «Beposamnocms u cmamucmuxay CTaHOBUTCS 00SI3aTENIbHBIM KOMIIOHEHTOM IIKOJIb-
HOTO 00pa30BaHMsl, yCHIIMBAIOIINM €T0 MPHUKIAIHOE U MPAKTHIECKOE 3HAaUeHHE. DTOT MaTepual Heo0Xo-
UM, TIpexae Bcero, ans GopmupoBaHus (GyHKIHMOHATBLHON IPaMOTHOCTH — YMEHUH BOCHPUHUMAThH U
aHATM3UPOBATh MHPOPMALIUIO, TPEICTABICHHYIO B Pa3IUYHBIX (popMax, MOHMMATh BEPOATHOCTHBIN Xa-
pakTep MHOTUX peajbHBIX 3aBHCHUMOCTEH, TPOU3BOAUTH IPOCTEHIIINE BEPOSITHOCTHBIE pacyeThl. M3yue-
HUE OCHOB KOMOMHATOPUKH IO3BOJIUT yHalIEMYCsl OCYIIECTBISATh PACCMOTPEHME CIIydaeB, repedop u
MIOJICUET YMCIIa BAPUAHTOB, B TOM YHCJI€ B TPOCTEHIINX MPUKIIAIHBIX 3a/1a4ax.

[Tpu M3ydyeHun CTaTUCTUKU U TEOPUHU BEPOSATHOCTEH 00OTaIaloTcs NPeCTaBIECHUS O COBPEMEH-
HOW KapTHUHE MHMpa U METOJax €ro Mccie0BaHus, GOPMHUPYETCsl TOHUMaHUE POJIM CTATUCTUKU KaK UC-
TOYHHKA COI[MAJIbHO 3HAYNMOI MH(OpPMAIINH, U 3aKJIaAbIBAOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIICHUSI.

Conepxxkanue TeM y4e0HOro Kypca «Auaredpa — 7».

IToemopenue kypca mamemamuxu 5-6 knacca. (5 1)
OOBIKHOBEHHBIE U JIeCATUYHbIE Apo0Hu. OTHOLIEHNUS U MPOLEHTHI. BripaskeHus1, GopMyIibl, ypas-
HEHUA. PaHI/IOHa.HBHBIG qucJa.
Bxoonaa konmponvnas paboma.
Ieb: TOBTOpPEHUE MPOMICHHOTO MaTepuana, 0000IeHNE U CHCTEMAaTH3aIHs.

I'naBa 1. Mamemamuueckuii azvik. Mamemamuueckas mooens. (12 1)

UYucnoBsle u anredpandeckue BeipaxkeHus. UTo Takoe MaTeMaTHUeCKUi S3bIK. UTO Takoe MaTeMa-
THYEeCKast MoJienb. JINHeHOe ypaBHEeHUe ¢ 0JHOM nepemeHHou. KoopauHaTHas npsmast.

3awuma npoexma «/lannvie u padvl OAHHBIX).

Konumponvnas paboma Nel no meme «Mamemamuueckuii azvik. Mamemamuueckas mooesnny.

Heab: chopMUpoBaTh yMEHHE COCTABISAThH YUCIOBBIE U OYKBEHHBIC BHIPAKCHHUSI, 3aMUCHIBATh Ma-
TeMaTU4eCKHe CBOMCTBa, MpaBuiia, GOpMYIIbl HA MAaTEMAaTUYECKOM SI3bIKE; OCYIIECTBISATH YUCIOBBIE MOI-
CTaHOBKH B aJireOpanvecKkue BhIpaXeHUs U (POPMYIIBI U BBITIOIHATH COOTBETCTBYIOIIUE BEIYUCIICHUS; BbI-
paxkatb u3 (OpMyJIbI OJHY IEPEMEHHYIO Uepe3 IPYrue; HaXoAUTh 00JIaCTh JONYCTUMBIX 3HAaYEHHH mepe-
MEHHBIX B BBIpQXXEHHH; CHOPMUPOBATH YMEHHUE PACIIO3HABATH U PEllaTh JMHEHHbIE YpaBHEHUS U ypaB-
HEHUSs, CBOJSILMECS K HUM; PeIllaTh TEKCTOBbIE 3a/]aui ajireOpanyeckuM METOJIOM: ONHCHIBATh PEaIbHYIO
CUTYAIIUIO B BUJIE MAaTEMAaTUUYECKON MOJIENN — IMHEHHOTO YpPaBHEHUS, pelIaTh MOJyYeHHOE YPaBHEHUE U
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MHTEPIPETUPOBATH PE3ybTaT; cHOPMUPOBATH YMEHHE H300pakaTh YMCIIa U YUCIOBbIE MPOMEKYTKH Ha
KOOpJAMHATHOM NPAMOM, OIPEAENISATh IPUHAAIEKHOCTh TOUKU JAHHOMY YMCIOBOMY IIPOMEXKYTKY.

I'naBa 2. Jluneinan ¢pynxyusn. (13 4)

Koopaunataas mockocts. JInHelHOE ypaBHEHHE ¢ IBYMs IEPEMEHHBIMU U ero rpaduk. JInHei-
Has ¢yHKuus u e€ rpaduk. Bzaumnaoe pacnonoxenue rpaduKoB JIMHEHHBIX (QYHKIMNA. Y TOPsI0YeHHbIE
psabl JaHHBIX. TaOnuIlbl pacrpeeeHus.

Konmponvnaa pavoma Ne2 no meme «J/luneitnasa gpynkyuay.

Heanb: onpenensaTs KOOPANHATHI TOUYEK, TaHHBIX HA KOOPIUHATHON IUIOCKOCTH; CTPOUTH Ha KOOP-
JMHATHOW TJIOCKOCTH TOYKH M (DUTYPHI 1O 33JaHHBIM KOOpAUHATAM, (PUTYpBHl, CAMMETPUYHBIC JJAaHHBIM
OTHOCHUTEJIbHO KOOPAMHATHBIX OCE W Hayalla KOOpJAMWHAT; cOPpMUPOBAThH MOHITHE JIMHEHHOTO ypaBHe-
HUS C ABYMsI IEPEMEHHBIMU, YMEHHUE Y3HABAaTh YKA3aHHbIE YPaBHEHM S, BbIpa)KaTh B HUX OJIHY IE€pEMEH-
HYIO Uepe3 IpYTYI0, ONPEIEISTh, SBJIAECTCS JIM IIapa YUCEN PEIICHUEM YPaBHEHUS C IBYMsI IEPEMEHHBIMU,
CTPOUTH MPSMYIO, KOTOpast SBISETCS TpaguKOM TaHHOTO IMHEHHOTO ypaBHEHUS C IBYMs IEPEMEHHBIMU;
MIPUBOJIUTH MIPUMEPHI PEIICHUN YpaBHEHH C IByMs MEPEMEHHBIMU; pelllaTh 3a/la4yd, anre0pandeckoi
MOJIETIbIO0 KOTOPBIX SIBJISIETCS YPAaBHEHUE C JBYMS [IEPEMEHHBIMH; HAXOAUTh LEJIOUYHUCICHHbIE PELICHUS
(mog6opom); chopMUpPOBATH MOHITHE TUHEHHON (YHKINH, HE3aBUCUMON NIEPEMEHHOM — apryMeHTa, 3a-
BHCHMOU TEpEeMEHHON, YMEHUE COCTABJISITh TAOJMIIBI 3HAYCHUN JTMHEWHOW (QyHKIHMH, CPOPMUPOBATH
YMEHHE CTPOUTDH U YUTATh TpaduKu JTMHEHHONW (YHKIIMH, HAXOJUTH M0 rpaduKy 3HAUEHHUE OJHOM mepe-
MEHHOM TI0 3HAYCHUIO JIPYTOi, ONIPEIeISITh HAMMEHBIIISE U HanOOJbIIee 3HAYCHUS JINHEHHOW (PYHKITHH
Ha 33IaHHOM MPOMEXKYTKE; petiath rpaduuecku JIMHEeWHbIE ypaBHEHUS M HEPABEHCTBA; MOKA3bIBATh CXE-
MaTHUYECKH TI0JIOKEHUE HA KOOPIUHATHOMN TIIOCKOCTH TpadukoB PyHKIMA y = kx + b,y = kx B 3aBHCH-
MOCTH OT 3HaueHUH KO3 PuineHToB K u b.

I'naBa 3. Cucmemot 08yx nunetinvix ypasnenui ¢ 06yms nepemennvimnu. (10 u)

OcHoBHbIE MOHATUS. METOJ MOACTaHOBKH. MeToj anredpandeckoro cioxeHus. CHCTEMbI ABYX
TUHEHHBIX ypaBHEHUH ¢ ABYMS NEPEMEHHBIMH KaK MaTeMaTHUYeCKHe MOJIEIH peaabHbIX cuTyarmii. He-
YHCIIOBBIC PSI/IBI JIAHHBIX.

Konumponvnas pavoma Ne3 no meme « Cucmemult 08yx TUHEUHBIX YPAGHEHUI C 08YMA NEpeMeEH-
HbIMUY.

Heab: chopMupoBaTh MOHATHE O CUCTEMAX JBYX JTMHEHHBIX YPaBHEHH C ABYMS MTEPEMEHHBIMH,
YMEHHE Y3HABATh YKAa3aHHBIE CHCTEMBI, OTIPE/ICIIATh, SIBIISETCS JIM Iapa YUCEIl PEIICHUEM CUCTEMBI JIBYX
JTUHEHHBIX YpaBHEHUH C ABYMS IEpEMEHHBIMU; CPOPMUPOBATH YMEHHE PEIIaTh CHCTEMBI IBYX JIMHEWHBIX
YPaBHEHHI C JBYMsI MIEPEMEHHBIMU T'paUIeCKUM METOJIOM, HUCITOJIb30BaTh (DYHKIIMOHAIBHO-Tpadude-
CKH€ TIPEJCTABICHUS Ui UCCIEOBAaHMS CUCTEM yYpaBHEHUH Ha MpeAMET YHclia pelIeHHi; penaTh Ch-
CTEMBI JIBYX JIMHEHHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMU METOIaMH TTOJICTAHOBKH H alTre0pandecKoro
CII0eHHUsT; cCHOPMUPOBATh YMEHHUE PEIIaTh TEKCTOBBIE 33]a41 alreOpandeckKiuM METOIOM, COCTaBIISIS Ma-
TEMaTUYECKYI0 MOJICNb 33/1a4d B BHJIC CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUH C ABYMsI TICPEMEHHBIMH,
peliaTh NoMy4YeHHYI0 CHCTEMY M UHTEPIPETUPOBAThH Pe3yIbTar.

I'naBa 4. Cmenens ¢ namypanvhovim nokazamenem u ee ceoticmea. (9 4)

UYto Takoe cTeneHb ¢ HaTypalbHBIM MOKa3aTesneM. Talnuia ocHOBHbBIX creneHeil. CBolicTBa cTe-
MEHEN C HAaTypaJbHBIM IIOKA3aTENIEM. Y MHOXKEHUE U JICJICHUE CTEIEHEN C OJMHAKOBBIM I1OKA3aTENIEM.
Crenens ¢ HyJI€BBIM TOKa3arenieM. PaboTa ¢ TabnuamMu pacipe/ieicHusl.

Heab: chopmupoBaTh MOHSATHE CTETIEHUW C HATYPAIbHBIM W HYJEBHIM IMOKa3aTeleM W 3HAHHE
CBOMCTB CTENEHU, YMEHHUE BBIYUCIIATH CTETICHb YKCIIa, 3HAHWE TAOJMYHBIX 3HAYCHHH CTeTeHeu 2, 3, 5,
10; npuMeHSTH CBONCTBA CTEMEHH AJisA MpeoOpa3oBaHUs BBIPAKEHUN W BBIYHCICHUN; cPOpMHUpPOBATH
YMEHHUE KOHCTPYUPOBATh MATEMATHUYECKHUE MTPEIOKEHUS C TOMOIIBIO CBS30K «ECHH. .., TO...», BOCIPO-
W3BOJIMTH HECJIOXKHBIE JOKA3aTeIbCTBA U3YUEHHBIX TEOPEM O CBOMCTBAX CTENEHHU C HATyPaJIbHBIM MOKa-
3aTeNeM; pelaTh NPOCThIE YPABHEHUS, UCIIOJIb3YS ONPEIEICHHE CTEIEHH C HEOTPUUATEIbHBIM IEIbIM
MOKa3aTeJieM.
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I'naBa 5. Qonounenst. Apugpmemuueckue onepayuu nad oonounenamu. (8 1)

[lonsitue onnowiena. CranmapTHbI Bua oaHOwieHA. ClI0KEHUE W BBIYUTAHUE OJHOUICHOB.
YMHO)eHue oHowIeHOB. Bo3BeieHne ofHOUIeHa B HATYpaJIbHYIO CTeleHb. [{enenre oJHouwIeHa Ha O/1-
HouJIeH. TabauIbl pacnpeaeneHus 4acToT.

Koumponvnan paboma Noed no meme « Cmenens c HamypaibHvlm ROKA3amesiem u ee c0licmed.
Oonounenviy.

Heab: chopmMupoBaTh MOHATUS OJHOWIECHA, CTAHIAPTHOTO BHJIa OAHOUIEHA, TOIOOHBIX OJJHOUJIe-
HOB; YMETh IPUBOJUTH OJHOUICHBI K CTAHIAPTHOMY BU/Y, BHITIOTHATH CIOKCHHE W BRIYUTAHHE TTO00-
HBIX OJIHOWJICHOB, YMHOKE€HHE OJIHOWJICHOB, BO3BEJCHHUE OJHOWIEHA B CTEIIEHb, JeJIEHUE OJIHOYJICHA Ha
OJIHOYJIEH (B KOPPEKTHBIX CIIydasix).

I'naBa 6. Muozounenvl. Apupmemuueckue onepayuu nao muozounenamu. (13 1)

OcHoBHble OHATHA. CII0’KEHUE U BBIYUTAHUE MHOTOYJICHOB. Y MHOKEHHUE MHOTOUYIEHA Ha OJTHO-
YJIeH. Y MHOKEHHE MHOTOUYJIEHa Ha MHOrowIeH. @OopMyJibl COKPALIEHHOTO0 YMHOXEHU. [lenienne MHOro-
yjieHa Ha ogHOWIEH. [IporieHTHBIE YacTOTHI.

Koumponsnas paboma Ne5 no meme «Mnozounenwvl. Apugpmemuueckue onepayuu Hao MHO20-
yneHamuy.

Lesas: chopMupoBaTh MOHATHE MHOTOWICHA, 3a[TUCH MHOTOWICHA B CTAHIAPTHOM BHJIE; BBINOJI-
HSATH CJIO’KEHHE ¥ BEHIYUTAHUE MHOTOYJICHOB, YMHOXXEHHE MHOTOYJIEHA HAa OJJTHOUYWIEH, YMHO)KEHHE MHOTO-
YJIeHa Ha MHOTOWIEH; TPUMEHSTh MTPaBUJIO0 YMHOXKEHUSI MHOTOUYICHOB JUIsl BBIBEICHUS (POPMYIT pa3HOCTH
KBaJIpaToOB, KBaJpaTa JBy4JIeHAa U CyMMbI (Pa3HOCTH) KyOOB; MPUMEHATH (POPMYIIBI COKPAILIEHHOTO YMHO-
KESHHUS JIJIs1 IPeoOpa3oBaHusl aNreOpandecKuX BRIpKEHUH,; chOPMUPOBATH YMEHHUE BBIITOJIHATD JCIICHUE
MHOTOYJICHA HAa OJHOWIEH (B KOPPEKTHBIX CIIydasx); MPUMEHSTh pa3InyHble (POPMbI CAMOKOHTPOJIS IIPU
BBIIIOJTHEHUH NTpeo0pa3oBaHUM.

I'naBa 7. Paznoscenue mno2ounenos na muoxcumenu. (14 4a)

Uro Takoe pas3nokeHre MHOIOWIEHOB Ha MHOKUTENN. BriHeceHue o011ero MHOKUTENS 382 CKOOKH.
Crnioco6 rpynnupoBkd. Pa3noxkeHne MHOro4jeHa Ha MHOXHTEIHM C MOMOIIBIO (POPMYJT COKPAIIEHHOTO
YMHOXKCHMUA. Paznosxkenne MHOrOwIeHa Ha MHOKHTEIHN C IIOMOIIIBIO KOM6I/IHaHI/II/I Pa3JIMYHBIX ITPUEMOB.
Coxparmienue anredpandeckux apooeit. Toxxaectsa. CpeqHee 3HaUeHUE U JUCTIEPCHUS.

Konmpononaa paboma Neb no meme «Paznosicenue mno20u1en06 na MHOMICUmMENU).

Leasn: chopMupoBaTh yMEHHE BUIETH CIIOCO0, KOTOPBIM JIaHHBIH MHOTOUJIEH MOKHO Pa3JI0KUTh
Ha MHOKUTEJIM U BBIIOJHATH 3TO PA3JIOKEHUE; MPUMEHATH (OPMYJIbI COKPAILIEHHOTO YMHOXEHUS IS
Pa3ioKeHUs] MHOTOYJIEHa HAa MHOXKUTEIIH, JUISl pellieHHs ypaBHEHHM, COKpaIlleHHs aaredpandeckux Jpo-
Oell, T0Ka3aTeIbCTBA ACTUMOCTH 3HAYEHUS YACIOBOTO BBIPAXKEHUS HA YNCIIO, 4 TAKIKE KaK CII0CO0 pary-
OHAJIM3allMU BBIYMCICHUN; CHOPMHUPOBATH MOHATHE TOXKAECTBA M TOKAECTBEHHOTO MPeoOpa30BaHUs BbI-
paxXeHUMN.

T'naBa 8. @yukyusy = x2. (9 4)

®yukims y = x? u ee rpaduk. ['paduueckoe penienne ypasHeHuid. YTo 03HAYaET B MATEMATHKE
zanmch Y = f(X). [pynmupoBka 1aHHBIX.

Konumponsnaa paboma Ne7 no meme «Dynukuus y = x*».

Ilesb: MO3HAKOMUTH YYAIIMUXCS C NEPBBIMM HEMTUHEWHBIMU (QYHKUUSAMH — QYHKIMAMH Y =
x%,y = —x? ; BBIUMCIIATH 3HAUECHUs OTHX (PYHKIMH, COCTABIATH TAOJIHMIBI 3HAYEHUH (DYHKIUH, CTPOUTD
rpaduku GYyHKIMNA U ONUCBHIBATh UX CBOIMCTBA HA OCHOBE Irpad)uyecKUX MpeAcTaBIeHH; chopMUPOBATH
yMeHHe rpaguuecky peliath ypaBHEHUs, CUCTEMbl YpPaBHEHUH U MPOCTENIINEe HEpaBEHCTBA; chopMHpo-
BaTh ME€PBOHAYAIbHOE YMEHHUE CTPOUTH Ipapuk KycOUHOM (YHKIIMU M TPOBOJUTH Ha OCHOBE Trpaduue-
CKUX IPEJCTaBICHUN MPOCTEHIINEe Hccae10BaHus; cpopMUpOBaTh MOHITHE O QYHKIIMOHATIBHOW CUMBO-
JIMKE, yMEHUE HaXOAUTh 3HaUeHUE (PYHKIMH, UCTIONB3YS (PYHKIIMOHAIBHO-CUMBOJINYECKYIO 3aMHCh, OCY-
IIECTBIIATH MOJCTAHOBKY OJHOIO BBIPAXKEHHUS B JPYroe; MCIONb30BaTh (QYHKIMOHAIBHYIO CUMBOJIUKY
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JUIS 3aliCU pa3HOOOpa3HbIX (PAKTOB, CBA3AHHBIX C pacCMaTpUBAEMbIMHU (DYHKLIHSAMHU; CTPOUTH PEUEBHIE
KOHCTPYKIIMHU C UCIOJIB30BaHNEM (DYHKIIMOHAIBHOM TEPMUHOJIOTHH.

IToemopenue kypca anzeoput 7 knacca. (5 4)

JIuneitnpie ypaBHeHUs. CHCTeMbl IBYX JIMHEHHBIX yYpaBHCHHUIl ¢ JByMsi mepemeHHbiMH. CTENEeHb C
HAaTypaJIbHBIM II0Ka3aTelleM U €€ CBOMCTBA. Pa3nokeHne MHOrOWIEHOB Ha MHOXUTENU. DyHKIMA U €€
rpaduxk.

Hmozoean konmpoawvnan paboma.

3awuma npoexma «Paznuunvie npumenenus Memooa pazioHceHus Ha MHOICUMeNu.

3awyuma npoexkma «Kycounvie ghpynxyuuy.

Ileny: 3aKkperieHWe 3HAHUM, YMEHUI U HABBIKOB, MOJYYEHHBIX HAa YPOKax IO JTaHHBIM TeMam
(xypc anreOpsl 7 Kinacca).

Conep:xxanue TeM y4eOHOro Kypca «Auaredopa — 8».

Iloemopenue Kypca anzeopwt 7 knacca (4 u.)
Yucnossle u anredpandeckue BoipakeHus. CBONCTBA CTENEHU C HATYpPaJbHBIM MTOKA3aTEIEeM.

DOpMyIIBI COKpAIIEHHOT0 yMHOKeHus. DyHKIMs Y = X° U ee CBOICTBA.

Bxoonasa konmponvnas paboma.

Heab: 0000MUTh U CUCTEMATU3UPOBATH 3HAHUS M YMCHHSI OOYJAIOIINXCSI IO OCHOBHBIM TeMaM
Kypca anredpsl 7 Kjlacca; pa3BUBaTh JOTMUECKOE, MAaTEMATHYECKOE MBILIUIEHUE U UHTYUIUIO, TBOPUECKHE
CIIOCOOHOCTH B 00JIACTH MAaTEMAaTHKH.

I'nasa 1. Anceopauueckue opoou (21 u.)

[TonsTue anredpandeckoit Apodu. OCHOBHOE CBOMCTBO anredpandeckoit Apodu. CokxpalieHue an-
reOpandeckux apoOeii. CroxxeHHne W BBIYMTAaHHUE alNreOpandeckux Apo0eil. YMHOKEHHUE U JeTICHHE aj-
redpandeckux apodeit. BozBenenue anredpanueckoii 1podu B creneHb. PanmoHaibHble BeIpakeHus. Pa-
LMOHAJIbHBIE ypaBHEHUS. Pelenus paoHaibHbIX ypaBHEHUH (11epBble peacTaBienus). CTeneHs ¢ o1-
pHULIATEIBHBIM LIETIBIM TOKA3aTENIEM.

Konumponsnan paboma Ne 1 no meme «Cnoixcenue u epluumanue aizedopauieckux opooei .

Koumponvnasa paboma Ne 2 no meme «Anzedpauueckue opoouy.

Hean: chopmupoBath npeacTaBienune o0 anredpandeckon 1podu, 00IacTH TOMYyCTUMBIX 3HAYE-
HUIl, OCHOBHOM CBOMCTBE aJreOpanydeckoil 1podH, paliioHaTIbHOM BBIPaXXEHUH; C(HOPMUPOBATh YMEHHUS
Pa3oKeHUs MHOIOWIEHAa Ha MHOXKUTEIH, COKpallleHus 1po0el, MPUMEHEHHs] OCHOBHOI'O CBOMCTBA aJl-
redpandeckux ApoOeit 0cCBOOOXKIEHUS OT 3HaMEHaTellel ¢ COCTaBJIeHHEM MaTeMaTH4YeCKOH MoJieNu pe-
AIBHOW CUTYaLlUH.

I'naea 2. ®ynxyus 'y = /x. Ceoiicmea keadpammnozo kopusa (18 u.)
Panmonaneubie yncna. [loHsATHE KBagpaTHOTrO KOPHS M3 HEOTpHIaTeabHOro yucia. Mppamuo-
HaJTbHBIE Yncia. MHOXECTBO JeficTBUTENbHEIX uncen. DyHkmusa y = /X, eé cBoiicTBa u rpaduk. Bel-
nykiocTs pyHkuuu. O0nacth 3HadeHuit pyHkun. CBolicTBa KBaJpaTHbIX KopHeil. [IpeobpazoBanue BbI-
paKeHH, coAeprKaIlMX ONepalfio N3BJIeUeHHs KBapaTHOro KopHsA. OCBOOOXKAEHUE OT UPPAIMOHAIb-
HOCTH B 3HaMmeHareye Apobu. Moaynb neiicturenbHoro uucia. I'papuk pyrkumu y = x|, dopmyaa

Vx2 = |x].

Koumponsnaa paboma Ne 3 no meme «@ynkyuay = 'x. Ceolicmea Keaopammnozo KopHs».

3awuma npoexma «Cnocoovt peutenus ypagHeHuil U HEPAGEHCME C MOOYIEM).

Heas: chopmupoBaTh HpeAcCTaBICHHE O KBAaJPaTHOM KOPHE M3 HEOTPUIATEIHHOTO YHCIa, O
yskImm y = V/x; chopMHpOBaTh yMEHHE MOCTPOCHUS rpaduKa GYHKIIHMH M ONMHCAHHS €ro CBOICTB,
MCIOJIb30BaHUs aJITOPUTMA U3BIICUCHHSI KBAJPATHOTO KOPHS; OBIAJETh YMEHHEM MPeoOpa30OBHIBATH BbI-
paKeHHUs, COJepIKaIIUe OIepaIliio W3BIICUCHHS KBAJPAaTHOTO KOPHS, MMPUMEHSSI CBOWCTBA KBaJIPATHBIX
KOpHEi; OBJIa/IeTh HAaBBIKAMH PEIICHUS YPABHEHUM, COJIEPKAIINX PaTUKaI.

23



I'nasa 3. Keaopamuunaa gpynkyus. Qynkyusa'’y = g (18 u.)

2 . . .. o
, €€ rpauk u coiicTsa. ymkuMA y = —, € rpadux u coiicrsa. ['nnepbona.

DyHKIUA y=ax
Acumnrota. [loctpouts rpaduk pyukuuu y =f (x +1), y =f (x)+m, y = f (x+1)+m, y = — f (x) no us-
BecTHOMY Tpaduky dyukiuu y = f(x). Kpagpatusiii Tpexuien. Keagparnunas GyHKIus, €€ CBOWCTBA U

rpaduk. [Tonsitue orpanndenHot pynkuuu. [loctpoenue u yrenue rpaukoB KyCOUHBIX (PyHKIUH, CO-
o £
craBicHHBIX U3 pyHknuid y =C, y =kx+m,y = oY= ax?+bx+c,y=Vx,y=|x|

k
Konumponvnasa paboma Ne 4 no meme «Pynkyua 'y = oY= kx?».
Konumponvnasa paboma Ne 5 no meme «Keaopamuunaa @ynkyusn»
k

Iesnb: chopmupoBaTh mpescTaBieHne 0 GYHKIUN y = ax?, y = ~. Y= ax? + bx + ¢; chopmupo-
BaTh MPEJCTABICHUE O CBOWCTBAX W PACMOJIOKEHUU Tpa(HKOB HA KOOPAUHATHOM IIOCKOCTH B 3aBHCH-
MOCTH OT ko3 duiinenta; chopMupoBaTh yMEHHE MOCTPOEHUS rpaUKOB ITUX (PYHKUUH, a TakKe PyHK-
wait y = fix + 1), y =f(x) + m, y =f(x + 1) + m, y = -f(X), nyTém mapamieapbHOro nepeHoca, €cjix H3BeCTCH
rpaduk GyHKIMHU y = f(x); chopMHpOBaTH YMEHHE MOCTPOCHUS M UTEHUSI TPaPUKOB KYyCOUYHBIX (DYHK-
Wi, OBNAJETh HABBIKAMHM IpadHUYEcKOro pelieHHs] KBAJAPaTHBIX ypaBHEHMH Buaa ax’+ bx +c=0.

I'nasa 4. Keaopammnuwie ypasnenusn (21 u.)

KBanpartnoe ypaBuenue. [IpuBeaenHnoe (HempuBeaeHHOE) KBajpaTHOe ypaBHeHue. [lonHoe (He-
II0JIHOE) KBajipaTHOe ypaBHeHue. KopeHb KBagpaTHOro ypaBHEHUs. PelieHue KBaJpaTHOTO ypaBHEHUS
METOJIOM PA3JI0KEHUS HA MHOKUTENIU, METOJOM BBIJCJICHHS MTOJIHOTO KBajpaTa. JuckpumuHaHT. Pop-
MyJibl KOPHEW KBaJpaTHOTO ypaBHeHud. [lapameTp. YpaBHeHus ¢ mapameTpaMy (HadaJlbHbIE IIPEICTaB-
JeHus1). AJTOPUTM pEeIleHHUs] palliOHATBFHOTO ypaBHEeHUs. bukBanpaTHoe ypaBHeHHEe. MeTol BBEICHUS
HOBOM NlepeMeHHOM. PanimoHanbpHble ypaBHEHHS KaK MAaTEMaTUYECKHE MOJIETHN PEAJIbHBIX CUTYalui (TeK-
cToBbIe 3a/1aun). YacTHble ciaydyan GopmMyIibl KOpHEH KBaapaTHoro ypaBHeHus. Teopema Buera. Pasno-
KEHHE KBaJ[paTHOTrO TPEXWIECHA HA JIMHEHHbIe MHOXKUTENU. HppanuoHanbHble ypaBHEHUs. MeTo] BO3-
BeZICHUs B KBajpaT. [lepBble MpeacTaBieHUss O PAaBHOCHIIBHBIX M HE PaBHOCHUJIBHBIX MPEOOpPa30BaHMIX
ypaBHeHus. [loctoponnue kopHu. [IpoBepka KOpHEN.

Konmponsnaa paboma Ne 6 no meme «Keaopammuwie ypasnenusny

Konmponvnaa paooma Ne 7 no meme «Payuonanvnuie ypagnenus,

Heab: chopmMupoBaTh y ydamuxcsi aITOPUTM PEIISHUS KBaAPATHBIX, OUKBAAPATHBIX, PABHOCUIIb-
HBIX YpaBHEHMI; c(OpMHpPOBaTh YMEHHE HCIOJIb30BaTh U3BECTHBIE CIIOCOOBI PELICHMs KBaJIpaTHBIX
YPaBHEHMI: METO/]T pa3JIoKeHUsI HAa MHOKUTEIN, METO/1 BbIAECTICHUS MIOJIHOTO KBaJpaTa, rpapuueckuii me-
TOJ; OBJIa/IETh HAaBBIKAMU PEILIEHUS KBAaJPaTHBIX YPABHEHHHM C MOMOIIBI0 TUCKPUMHHAHTA IO allro-
puUTMy WM 10 Teopeme Buera; chopmMupoBaTh HaBBIKM PacKiIabIBaTh KBAJPAaTHBIN TPEXUIEeH HA MHO-
KHUTEN C IOMOILBIO (POpPMYJIbl, BBIBEJEHHON 13 TeopeMbl Buera; oBiaseTs HaBbIKAMH PELICHUS pallu-
OHAJIPHBIX YPAaBHEHUH 10 JaHHOMY QJIFCOPUTMY; OBJIaJIETh HaBBIKAMH PEIICHUS UPPALMOHAIBHBIX YpaB-
HEHUI METOZI0M BO3BEJICHUS B KBaJIpaT.

I'nasa 5. Hepasencmea (15 u.)

CBolicTBa UnCIIOBBIX HEpaBeHCTB. HepaBeHcTBa ¢ nepeMeHHOil. Perienre HepaBeHCTB ¢ IEPEMEH-
Hou. JInHeitHoe HepaBeHCTBO. PaBHOCHIIBHBIE HEpaBeHCTBA. PaBHOCHIIbHOE TIpeoOpa3oBaHe HEPABEH-
crBa. KBagpaTHoe HEpaBeHCTBO. AJTOPUTM PElLIeHHs KBAAPaTHOTO HepaBeHCTBA. Bo3pacraromas ¢pyHk-
uus. YosBatomas ¢ynkuus. VccnenoBanue QyHKIM Ha MOHOTOHHOCTH (C HCIIOJIb30BAHUEM CBOMCTB
YHUCIIOBBIX HepaBeHCTB). [IpuOmkEHHbIe 3HaUeHUs IeHCTBUTEIBHBIX YUCENl, TOTPEITHOCTh MPHOIHKe-
HUS, TPUONIKEHHUE 110 HEIOCTATKY U M30bITKY. CTaHAapTHBIN BU MOJIOKHUTEILHOTO YUCIIA.

Koumponvnaa paboma Ne 8 no meme «Hepasencmeay.

Hean: chopmupoBaTh NpeaCTaBICHNE O YUCIOBBIX HEPABEHCTBAX U MX CBOICTBax; chopMUPO-
BaTh NpEJCTaBJICHHUE O NMpaBWJIaX PEIICHUS HEPaBEHCTB C OJHOM MEpEeMEHHOM; BBIPaOOTaTh yMEHHE
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MPUMEHSTH aJITOPUTM PELIECHUS KBaJpaTHOI'O HEpaBEeHCTBa, ChOPMHUPOBAThH MPEJCTABIEHUE O BO3pacTa-
fo1el 1 yObIBaromel (GyHKINH; OBIIAJCTh HABBIKAMU UCCIICOBaHUS (DYHKIIMA HA MOHOTOHHOCTb.

IMoBTOpenue kypca aaredpnl 8 kiaacca. (5 u.)
Anrebpanueckue qpodu. OyHKIMS Y = VX . Cpoiicrea KBaJpaTHOro kopHs. KBagparnunas

k
¢bynkus. Oynkuusa y =— . KBagparusle ypaBHenus. HepaBenctsa.
X

Hmozoean konmponvnas paboma.

3awguma npoexma «Ilpouyenmul 60Kpy2 Hac.

Hesb: 0000MUTh U CHCTEMATU3UPOBATh 3HAHUS U YMEHUS O0OYYaIOIMIMXCS IO OCHOBHBIM TE€MaM
Kypca anredpsl 8 Kiiacca; pa3BUBaTh JIOTMYECKOE, MAaTEMATHYECKOE MBILIUIEHUE U UHTYUIUIO, TBOPUECKUE
CIIOCOOHOCTH B 00J1aCTH MaTeMaTHKH; c(hOPMUPOBATH TOHUMAaHKE BO3MOXKHOCTH UCIOIb30BAHUS PHOO-
PETEHHBIX 3HAHUM U YMEHUN B IPAKTHUUECKOH JEATEIbHOCTU U TTOBCETHEBHOM KU3HU.

Conepxkanue TeM y4eOHOro Kypca «Auaredpa — 9».

IToBTOpeHHUe Kypca anaredpsl 8 kiacca. (4 4.)
Anrebpanueckue apodu. CBoicTBa KBagpaTHOTo KopHs. KBagparuunas ¢pyukius. KBagpaTHsie
ypaBHeHus. HepaBeHcTBa.
Bxoonaa konmponvnasn paboma.
Ocnoenas yenwv: 0000IUTH U CUCTEMATU3UPOBATH 3HAHUSI M YMEHUS 00YUarOIIKXCsl IO OCHOBHBIM
TeMaM Kypca anreOpsl 8 Kjiacca, pa3BUBaTh JIOTHYECKOE, MATEMAaTUYECKOE MBIIIUIEHUE U UHTYUIINIO, TBOP-
YeCKHEe CIIOCOOHOCTH B 00JIACTH MaTEMATHKH.

I'nasa 1. PaunoHajibHbIe HEPABEHCTBA M UX cUcTeMbl. (15 4.)

JluneliHble M KBaJlpaTHbIe HEpaBEeHCTBA (MMOBTOpeHUE). PalimonanbHOe HepaBeHCTBO. MeTo1 MH-
TepBaJIoB. MHOXecTBa U onepanuu Hajg HUMU. Cuctema HepaBeHCTB. PellieHue cucreMbl HEpaBeHCTB.

Konmponvnas paooma Nel no meme «Payuonanvnvle Hepasencmea u ux CUCHeMbl).

3awyuma npoexma «Onepayuu Had MHOICECMEAMUY.

Ocnosnasa yenv: GopMUpOBaHHE MPEICTABICHUN O YACTHOM U OOIIEM pEIIeHUH PallMOHAIBHBIX
HEPABEHCTB U UX CUCTEM, O HEPABEHCTBAaX C MOAYJISIMH, O PABHOCUJIBHOCTH HEPABEHCTB; OBJIaJICHUE YMe-
HHUEM COBEpLIaTh PaBHOCWIbHBIE TPe0Opa30BaHus, peIIaTh HEPABEHCTBA METOIOM UHTEPBAJIOB; pacllu-
peHue 1 0000IIeHHEe CBEJIEHUI O pallMOHAJIbHBIX HEPABEHCTBAX M CIIOCO0AX MX PEIIEHUs: METOJl UHTEp-
BaJIOB, METO/]] 3aMEHBI IEPEMEHHOM.

I'naBa 2. Cucrembl ypaBHenui. (14 u.)

PanyonansHoe ypaBHEHUE C ABYMS ITIepeMEHHbIMU. Pelienne ypaBHeHUs p(x; y) =0. PaBHOCHIIB-
HBIC YpaBHEHUS C JBYyMs NlepeMeHHbIMH. DopMysia pacCTOSHUS MEXKIy ABYMSI TOUKaMU KOOPIAMHATHOU
IJI0CKOCTH. I'paduk ypaBHEHUS (x - a)2 + (y - b)2 =r?. Cucrema ypaBHeHHI ¢ IByMs lepeMeHHbIMH. Pe-
IIIEHUE CUCTeMbI YpaBHeHUI. HepaBeHCTBa U cCTEMBI HEPaBEHCTB C IByMsI IepeMEeHHBIMU. MeToIb! pe-
IIICHUsI CHCTEM ypaBHEHHH (METOJ TOJCTaHOBKH, aTeOpandecKoro CIIOKEHHsI, BBEACHUST HOBBIX TIepe-
MEHHBIX) PABHOCHJIBHOCTh CUCTEM ypaBHeHUH. CHCTEeMBbl ypaBHEHUI Kak MaTeMaTHYECKUE MOJENN pe-
AJbHBIX CUTYyallUM.

Konmponvnas pavoma Ne 2 no meme «Cucmemovt ypagueHuiiy.

3awuma npoexma «Paznuunvie cnocoobl peuienus cucmem ypasHeHuily.

Ocnosnas yenv: HopMupoBaHHe MPEACTABICHUN O CUCTEME JIBYX PAallMOHAIBHBIX YpaBHEHU ¢
JBYMSI IEPEMEHHBIMH, O PAIlIOHATEHOM YPaBHEHUH C IBYMsI IIEPEMEHHBIMU; OBJIAJICHHE YMEHHEM COBEp-
IIaTh PaBHOCHIIbHBIE MPeoOpa3oBaHusl, pellaTh YpPaBHEHHUS M CUCTEMbl YpaBHEHUH C JBYMs NEepeMeH-
HBIMH; OTPA0OTKa HABBIKOB PEIICHUS YPAaBHEHHS M CHCTEMBI YPABHEHUH PA3IMIHBIMHA METOIaMU: Tpadu-
YEeCKHUM, MOJCTAaHOBKOH, aJreOpandeckoro CiI0KeHHUs, BBEIEHUS HOBBIX MIEPEMEHHBIX.
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I'maBa 3. YncsoBbie pynknuu. (23 4.)

Oynkuus. HezaBucumas mepemenHas. 3aBucumast iepeMenHas. O01acTb onpeesieHus QyHKIHH.
EcrectBennas obnacte onpenenenus pynkuuu. O6macts 3HaueHui GyHkiun. CrocoOsl 3aganus GpyHK-
UK (AaHATUTHYECKUM, TpaduyecKuid, TaOIUYHBINA, clioBecHBI). CBoiicTBa (GyHKIUH (MOHOTOHHOCTD,
OTPaHUYEHHOCTb, BBITYKJIOCTh, HAMOOJIbIIIEE ¥ HANMEHBIIIEE 3HAYCHHUS, HENIPEPBIBHOCTR). MccnenoBanue

¢bysakuit: y =C, y=kx+m, y:sz, \/_:K, y:\/;, y=|x|, y=aX2+bX+C.qéTHbIeI/IHe‘-IéTHLIe
X

¢byHKIMU. ANTOpUTM HMccienoBaHus (QYyHKIMHM HAa 4€THOCTh. ['paduku 4€THOM M HEU€THON (yHKIMH.
Crenennas pyHKIMS C HATYpaJIbHBIM ITOKa3aTesaeM, e€ cBoicTBa u rpaduk. CreneHHast QyHKIUS C OTPH-

LaTENbHBIM LIEJIBIM [T0Ka3aTeseM, eé cBoicTBa U rpaduk. Oynkuus y =3/x , €€ cBOiCTBa U rpaduK.

Koumponvnasa paboma Ne 3 no meme «Hucnosan pynkyun. Ceoiicmea gpynkuyuuy.

Konumponvnasn paooma Ne 4 no meme «Cmenennasn pynkuusnn.

OcHoenas uenp: GopMUPOBaHUE MPEACTABICHUHN O TaKNX (yHIaMEHTAIBHBIX TIOHATHSX MaTeMa-
TUKH, KAKUMH SBIISIOTCA TOHITUS QYHKIIUH, €€ 001acTy onpeaeNeHus, 00JIaCTH 3HAUCHHUS; O Pa3IMUHBIX
crniocobax 3agaHus GYHKIUU: aHATUTHYECKOM, TpaduecKoM, TAOIMIHOM, CJIOBECHOM; OBJIAZICHUE yMe-
HUEM NMPUMEHEHHSI YeTHOCTH UJIM HEYETHOCTH, OTPAHMYEHHOCTH, HETIPEPHIBHOCTHA, MOHOTOHHOCTH (DYHK-
ui; GopMUpOBaHHE YMEHHMI HAXOJUTh HauOOJbIEEe W HaUMEHbIIEe 3HAYCHUE Ha 33JaHHOM IpOoMe-
KYTKe, pelasi MpakTUYecKue 3a1a4m; GopMupoBaHUE TOHUMAHUSI TOTO, KaK CBOMCTBA (PyHKLIUN OTpaka-
IOTCSl Ha IOBEJICHUH TPAPUKOB (DYHKITHIA.

I'nasa 4. lIporpeccuu. (15 4.)

Yucnosas nocienoBarenbHOCTb. CriocoObl 3a/JaHNs YUCIOBBIX M1OCIIEA0BATENbHOCTEH (aHAINTH-
YECKUH, CIIOBECHBIN, peKyppeHTHBIN). CBOWCTBA YHCIIOBBIX TOCIEAOBATEIbHOCTEH. Apudmernyeckas
nporpeccusi. @opmyna N-ro uiaeHa. Popmysna CyMMBbl WIEHOB KOHEUHON apH(PMETHUECKO pOrpeccu.
XapakTepucTUYECKOe CBOUCTBO. ['eomeTpuueckas nporpeccus. @opmyna N-ro wiena. opmysia CyMMBbI
YJICHOB KOHEYHOW TeOMETPHUECKOM Mmporpeccun. XapakTepuctuyeckoe cBoictBo. IIporpeccun u Oan-
KOBCKHE PacY€Thl.

Konmponvnaa pavoma Ne5 no meme «Apugpmemuueckan u ceomempuueckas npozpeccuuy.

Ocnognaa ueny: GoOpMUPOBAaHUE IPECTABICHUN O MOHATUU YHUCIOBOM MOCIEA0BATEIbHOCTH,
apu(pMETHYECKON U T€OMETPHUECKON NMPOrpeccusX Kak YaCTHBIX CIIydasiX YUCIIOBBIX MOCIIEOBATEIBHO-
CTeH; 0 Tpex crocobax 3aJaHus MOCIEI0BATEIbHOCTH: aHAUTUUYECKOM, CIIOBECHOM M PEKYPPEHTHOM;
copMHpoBaTh 1 000CHOBATH PsIJI CBOMCTB apu(PMETHUECKOI U TeOMETPUYECKON POrpeccHil, CBECTH X
B OJIHY Ta0JIMIly; OBJIaJIEHUE YMEHHEM pelllaTh TEKCTOBBIE 33/1a4H, UCIIOJIb3Ys CBOMCTBA apU(PMETUUECKOM
U TEOMETPUYECKOU MTPOTPECCUN.

I'naBa S. DjeMeHTHI KOMOMHATOPHKH, CTATUCTUKH U TEOPHUHU BeposiTHOcTel. (13 4.)

Komb6unaropusie 3anaun. [Ipasuno ymuoxenus. @axropuain. IlepectanoBku. ['pynnupoBka vH-
dopmanmu. O61muii psa nanHbIX. KpatHOCTh BapranThl n3Mepenus. Tab-muuHoe npeacTaBieHue nHpop-
Manuu. Yacrora Bapuantsl. ['paduueckoe npencrasienue nHdpopmanuu. [loauron pacnpeneneHus nax-
HBIX. ['mcTorpamma. UncnoBble XapakKTepUCTUKU TaHHBIX U3MEpEeHUs (pa3Max, MOJa, Cpe/iHee 3HaUeHHE).
BepositHocTs. CoObiTHE (CiydaifHOE, TOCTOBEpHOE, HEBO3MOXKHOE). Kitaccuueckass BepoOsITHOCTHAs
cxema. [IporuBononoxusie coobiTus. HecoBMecTHBIE COOBITHS. BEposSTHOCTH CyMMBI IBYX COOBITHIL. Be-
POSITHOCTh NPOTHUBOIIOJIOKHOTO cOOBITHA. CTaTucTHUeckas yCTOWYMBOCTh. CTaTUCTHUYECKas BEpOST-
HOCTb.

Koumponsnas paboma Neb no meme «1emenmovl KOMOUHAMOPUKU, CMAMUCMUKU U Meopuu
6éepoamuocmeit).

Ocnosnas yeav: HOpMUPOBAHHUE MMPECTABICHUN O BCEBO3MOXKHBIX KOMOMHAITUSIX, O METOJIaX CTa-
TUCTHYECKON 00pabOTKHU pe3yIbTaTOB U3MEPEHUH, TOTyYSHHBIX IPHU MPOBEJICHNUN SKCIIEPUMEHTA, O YHC-
JIOBBIX XapaKTepUCTUKAX MH(POpPMAIMH; OBIAJAETh YMEHHEM PEIICHUs MPOCTEHIINX KOMOMHATOPHBIX U
BEPOATHOCTHBIX 3a/1a4.
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Hrorosoe nosropenue. Pemenne 3axay. (16 4.)
Uucnosbie BeIpaxkeHus. Anredpandeckre BeipakeHus. DyHKIUU U rpaduku. YpaBHEHUS U CH-
creMbl ypaBHeHHid. HepaBeHcTBa U cuctembl HepaBeHCTB. [Iporpeccun. KomOunaTopHbie 3amaun. Peme-
HUE 3a]1a49 Ha CIUIAaBbI U cMecH. PemeHue mornyeckux 3aaay.

Hmoczosas konmponwvnaa paboma.

3awyuma npoekma «Onucanue peanbHbIX CUMYAUUTL C ROMOULLIO RPOZPECCUID).

3awuma npoexma «Cmamucmuka Hauie2o Knaccay.

Ocnosnas yenp: 0000IIEHNE U CHCTEMATHU3alMs 3HAHUH 110 OCHOBHBIM TeMaM Kypca anreopsl 3a
9 knacc; (hopMuUpOBaHME IOHUMaHHS BO3MOKHOCTH MCIIOJIb30BaHUs IPUOOPETEHHBIX 3HAHUN U YMEHUI
B MPAKTUYECKOMN AEATEIBHOCTH U MOBCEIHEBHOM )KU3HMU.

@opMbl OPraHu3anuM y4eOHoi 1esiTeJJIbHOCTH
@®opMbl opraHu3anuy yaeOHOW JESTEIBHOCTH ONPEACISIOTCA BUIaMU yueOHOW paboThl, crenu-
¢buKoii yueOHOI TPYIIIBI, U3y4aeMbIM MaTEepHaIoM, YIeOHBIMH LENIsIMU. BO3MOXKHBI clieayronme opra-

HU3aLKUOHHBIE (OPMBI OOYUECHHUS.

- KnnaccHo-ypouHas (M3y4eHre HOBOTO, TPAKTUKYM, KOHTPOJIb, JIONIOJHUTENIbHAS padoTa.). B nan-
HOM CJIy4ae UCIOJIb3YIOTCSI BCE TUIBI OOBEKTOB, MEKIIPEIMETHBIE CBSI3U; MPHU BHIOTHEHUH MPOEKTHBIX
3aJJaHui TTONCK MH()OPMAIIUN OCYIIECTBIISICTCS YUAIIUMUCS TI0]T PYKOBOJICTBOM YUHUTEIIS.

- nnuBuyansHas U UHOUBUAYyaIu3upoBaHHas. Takue GopMbl pabOTHI MO3BOJISIIOT PETYIUPO-
BaTh TEMI MPOJABIKCHUS B 00YUCHHH KaXKJIOTO IKOJBHUKA B COOTBETCTBUU C €ro criocoOHocTsiMu. [Tpu
paboTe B KOMIBIOTEPHOM KJIacce MO 3apaHee MoJ00paHHbIM UH()POPMAILIMOHHBIM, MPAKTUYECKUM U KOH-
TPOJBHBIM 33JIaHUSAM (OPMHUPYIOTCS HHIUBUAYATbHBIC 3aaHMS IS YIaIIuXCsl.

- I'pyninoBas pabota. [IpensapurensHo yuutenb GopMupyeT 6J0KH WM OOIIHi 610K 00BEKTOB,
1ocje IEMOHCTPAIMH KOTOPOTO MPOUCXOAUT OOCYXKACHHE B TpymIax ooOmeil mpobieMsl, 1100 MUHU-
3aJ1a4, KOTOpBIE ABIISIOTCS COCTABHOM YacThIO 001IeH yueOHOH 3a1a4u.

- BaekmaccHas pabora.

- CamocrosTenbHas pa60Ta ydamuxcsa 1o U3y4€HUI0 HOBOT'O MaTcpHaJia, OTpa6OTKe yLIe6HBIX
HAaBbBIKOB M HABBIKOB ITPAKTUYCCKOI'O NPUMCHCHUA HpI/IO6pCTeHHI>IX 3HAHHH.

XapaxkmepucmuKka 0CHOBHBIX 6UO08 OeAMENbHOCIU YUCHUKA
(na ypoene yueoHvlx Oelicmeuii)

7 KIIACC

Copepxanue Kypca

XapaKTepHCTHKA OCHOBHBIX BH/IOB /1eSITEILHOCTH 00y4ar0-
HIMXCH (Ha ypOoBHe y4eOHBIX AeiicTBHIN)

Iloemopenue Kypca mamemamuku 5-6
Kaacca. (5 4)

OOBIKHOBEHHBIE U ACCATUYHBIC APOOHU.
OTHomIEeHNs U NpOoUEHThI. Bripaxenus,
(bopMyIIbI, ypaBHEHHUS.

ParmonansHbie yncna.

Bxoounaa konmponvnaa paboma.

Brinonnenune apupmeTnyeckux AeicTBUM, CBI3aHHBIX C OOBIK-
HOBEHHBIMHU U JIECSITUUHBIMU ApoOsiMHU. Brruucnenue uncio-
BbIX 3HaUCHHH OYKBEHHBIX BBIPAXKEHUH NPH JaHHBIX 3Haue-
HusAx OykB. HaxokeHue NOomyCTUMBIX 3HAUeHUN OYKB B BBbI-
pakeHnH. Brruucnenue no ¢gopmynam, BeIpaxkeHue U3 Gop-
MYJIBI OJTHOM BEJIMYMHBI yepe3 ApyTyro. Ilomaroserii caMOKOH-
TPOJIb 32 BBIIIOJIHEHUEM YKa3aHHbIX AelcTBui. [lonck n yctpa-
HeHue ommoOok. [ImanupoBanue xona pemenus 3agad. Cocras-
JeHHe MaTeMaTH4ecKoi Mojenu (YpaBHEHHS) MO YCIOBUAM
TEKCTOBBIX 3a7a4. [IpeacTaBieHue o pallMOHAIbHBIX YACIAX U
JNENCTBUAX HaJl HUMU. BhINOITHEHWE yIpaXXHEHUH 110 TIPaBUITY,
AITOPUTMY.

Mamemamuueckuii A3viK.

Mamemamuueckan modens. (12 1)

Uwucnossle u anredpanvecknue BepakeHud. Yto
TaKoe MaTeMaTH4YecKHi si3bIK. UTo Takoe

BrInosHEHNE 371EMEHTAPHBIX 3HAKOBO-CUMBOJIMUECKUX JEH-
CTBUH: MpUMeHeHue OyKBBI JJi1 0003HAYEHUS YHCe, I 3a-
nucu  OOIMX  yTBEpXKIEHHH; cocTaBieHHE OyKBEHHBIX
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MaTeMaTH4dYCCKasd MOJACIIb. JInneiinoe YpaBHEC-
HHE C OJIHO# epeMeHHoM. JINHEHHbIE ypaBHE-
HUS KaK MaTeMaTUYECKHe MOJIENH peab-
HbIX cuTyaluid. KoopaunaTtHas npsiMasi.
Konmponvuas paooma Ne 1 no meme «Ma-
memamuueckuil a3vlK. Mamemamuueckas
Mooenby.

3awguma npoexma «/lannvie u paovl Oan-
HBIX).

BBIPQXEHUM IO YCJIOBUSAM, 3aJlaHHBIM CJIOBECHO, PUCYHKOM
WIN 4epPTEXOoM; IpeoOpa3oBaHue anredpanyeckoi CyMMBl

¥ TIPOU3BEICHHS (BBIIIOJHEHUE IPUBEICHHS TOJOOHBIX Cllara-
€MbIX, PAaCKpbITHE CKOOOK, YIPOILEHHE Npou3BeieH s ). Bbl-
YUCJIEHUE YHUCIIOBOTO 3HAUYEHUS OYKBEHHOI'O BBIPAXKCHUS;
HaXO0KJeHHEe 00JacTu JONYCTUMBIX 3HAUECHHH epEeMEHHBIX B
BbIpaKeHMU. Pacrno3HaBaHue JMHENHBIX ypaBHeHUU. [Iprme-
HEHUE AITOPUTMA IIPU PEIIEHUU JIMHEHHOIO YypPaBHEHUS.
N300paxeHne ToYeK Ha KOOpAMHATHOM mpsamoil. Onpenene-
HUE PacCTOSHUSA MEXKIY TOUKaMU KOOpAMHATHOU NpsAMoii. 11o-
CTPOEHUE F€OMETPUUECKON MOJEIIN YHUCIOBOIO IMPOMEKYTKA.
Perienune TeKCTOBBIX 3aj1au anreOpanyecKuM CriocoOoM: nepe-
XOJ OT CJIIOBECHOH (POPMYJIMPOBKU YCIOBHUS 33Ja4H K anreo-
panvecKor MOJEININ IIyTEM COCTaBJICHHS YPABHEHMUSI; PEILICHUS
COCTaBJICHHOTO YpaBHEHUS; HHTEPIIPETUPOBAHUE PE3yiIbTaTa.
CocraBnenue u 3anosiHeHue Tabuuy. M3yueHue crnoco6oB
YHOpSAAOYMBaHUS JaHHBIX. O3HAKOMJIEHHE CO CTAaTUCTUYe-
CKO 00pabOTKOW NaHHBIX; W3yYeHHE TMOHSATHH: pa3Max M
MOJ1a U3MEPEHUSL.

Juneiinas gpynxuyus. (13 1)
Koopaunarnas miockocts. JInHelHOe
YPaBHEHUE C IByMs IEPEMEHHBIMH U €TI0
rpaduk. JIuneitnas ¢pyHkuus u e€ rpadux.
Jluneitnas pynkumst y = kx. B3aumnoe pac-
TIOJIOKEHHE TPAPUKOB JTMHEHHBIX (PYHKITHIA.
YnopsioueHue JaHHbIX, TaOIUIbI pacipe-
JCJICHMUS.

Konmponvnas paooma Ne2 no meme «/lu-
HellHas QyHKyua».

Brruucienue 3HayeHuit GyHKUINY, 3aJaHHBIX (POpMYIIaMU;

cocTaBjieHHe TaOyuLbl 3HaueHud QyHkuuil. IlocTtpoenue no
ToukaM rpadukoB GyHkImi. Onucanue CBOMCTB (QYHKLUHU HA
OCHOBe ee rpaduieckoro npezacrasieHus. OBiageHue yme-
HUEM OIpeNieNsATh 10 (GopMyJie B3aMMHOE pacloyIoKeHue rpa-
¢ukoB nuHEHHBIX QyHKIMI. MonenupoBaHue peabHBIX 3a-
BUCUMOCTEN Gpopmynamu u rpadukamu. YteHne rpaukoB pe-
albHBIX 3aBUCHMOCTEN. Vcmonb3oBaHue (QYHKIIMOHAIBHON
CHUMBOJIMKH JJIs1 3aIIUCH Pa3HOOOPA3HbBIX (PAKTOB, CBA3AHHBIX C
paccMaTpuBaeMbIMU QYHKIIUSIMH, 00OTallIeHHUE OIbITA BBIMOJ-
HEHUs 3HAKOBO-CUMBOJIMYECKHUX AeicTBU. [locTpoenue pe-
YEeBBIX KOHCTPYKLUHUN C HUCHOJb30BaHUEM (YHKIIMOHAIHHOU
TEpMUHOJIOTHH. Pacrio3HaBaHue BUIOB U3y4aeMbIX (DyHKIIHHA.
YMeHue cxemMaTH4ecKH yKa3blBaTh PacIoJIOKeHHE TpaduKoB
(GyHKUIMH HAa KOOPAMHATHOM MIIOCKOCTH. M3ydeHue NmoHATHS
4acTOTa pe3yJibTaTa; COCTABJICHUE U 3aII0JIHEHHE TaOJIHIL.

Cucmembpl 08yx TUHEUHBIX YPAGHEHUTL C
0éyms nepemennvinu. (10 1)

OCHOBHBIE OHATHS O CUCTEMAX ABYX JIU-
HEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMHU.
MeTton noicTaHOBKH. MeTton anredpande-
CKOro cjoxeHHsl. CUCTEMBI IBYX JIMHEH-
HBIX YPaBHEHUH € ABYyMS IEPEMEHHBIMH KaK
MaTeMaTHYeCKHUe MOJIEH PEaIbHbIX CUTYa-
uuii. Heuncnosele psiibl JaHHBIX.
Konumponvnas paboma Ne3 no meme «Cu-
cmembl 08yX IUHEHUHBIX YPAGHEHUTL C
08YM:A NEPEMEHHBIMUY.

Omnpenenenue, sBIAETCS JM Mapa YUCEN PELIEHUEM JAHHOTO
YpaBHEHHUS C JABYMs MEPEMEHHBIMH; MPUBEIECHUE NPUMEPOB
pelleHns ypaBHEHUH C AByMs IepeMeHHbIMU. Pemenue 3anay,
anreOpanvdeckol MOJENBI0 KOTOPBIX SIBJISETCS ypaBHEHUE C
JIBYMs NIEPEMEHHBIMU; HAXOXKICHHUE LEJIBIX PELICHUN IMyTeM
nepebopa. Pemienue cucreMsl AByX ypaBHEHUI ¢ ABYyMs Iiepe-
MEHHBIMH. PellieHre TeKCTOBBIX 3a7ay adredpanyeckuM CIo-
co0OM: Tepexo/i OT CIOBECHOM (POPMYIMPOBKH YCIOBHS 3a-
Jlauy K anreOpanveckoil MoJeIu MyTeM COCTaBICHUS CUCTEMBI
YpPaBHEHUM; PEIICHUE COCTABJIECHHOW CHUCTEMbl YpPaBHEHHIA;
UHTEpIpeTHpoBaHue pe3ynbTarta. l[locTpoenue rpapukoB
ypaBHEHUH ¢ IBYMs iepeMeHHbIMU. KoHcTpynpoBaHue 3KBU-
BaJICHTHBIX PEUYEBBIX BBICKA3bIBaHUI C HMCIIOJIb30BAHUEM all-
reOpanveckoro U reoMeTpHUYecKoro s3bIKoB. Perenue u uc-
CJIEIOBaHNE YpaBHEHUN M CUCTEMBI YpaBHEHUIl Ha OCHOBE
GYHKIIMOHATBHO-TpaUUeCKUX MpeAcTaBiIeHUil 00 ypaBHe-
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HHH. I/I3yquHe MOHATHS HOMHUHATHUBHBIN pAA AaHHBIX, OHMoO-
JAJIBHOC pacnpCaciICHuC.

Cmenenb ¢ HamypaibHbIM NOKaA3amesiem u
ee ceoiicmea. (9 1)

UTto Takoe cTerneHb ¢ HaTypaJibHbIM MTOKa3a-
TeneM. TaOJMIla OCHOBHBIX CTEICHEH.
CaoiicTBa cTeneHel ¢ HaTypalbHbIM IOKa-
3areneM. Y MHOKEHHE U ICJICHUE CTeIICHEH
C OJIMHAKOBBIM ToKa3areneM. CTerneHp ¢ Hy-
JIEBBIM ITOKa3areneM. PaboTa ¢ TadiuiamMu
pacrpeenieHus.

dopmynupoBaHue, 3aUCh B CUMBOJINYECKON opme U 000c-
HOBAHME CBOMCTBA CTENIEHH C HATyPaJbHBIM II0KA3aTElIEM;
NPUMEHEHHE CBOMCTBA CTENEHU Ui MPEoOpa3oBaHMs BBIpaA-
JKEHUH U BBIYHACICHUN. I3ydenue npueMoB coCTaBIICHNUS, ITpa-
BWJI IpUMEHEHHS TaOIuIIbl cTerneneil. Mizydyenue cBOMCTB cTe-
IICHU C HaTypaJIbHbIM MOKa3areseM. M3ydenue criocoda npea-
CTaBJICHUS YMCIIa B BUJIE ITPOU3BEACHUS cTeneHel. Onucanue
MHO’KECTBA LIEJIbIX YHCEII, MHOKECTBO PALlMOHAJIBHBIX YUCEIL,
COOTHOILLIEHUS MEXJy 3TUMU MHOXecTBamMU. CpaBHEHUE U
YIOPAAOYMBAHUE PALIMOHAIBHBIX YUCEI, BHIITOJHEHUE BBIYHC-
JEHUH C palMOHAJIbHBIMU YHMCJIAMHU, BBIUMCIICHUE 3HAUCHUS
CTEIECHU C LieJbIM noka3aresneM. COoCTaBlIEHUE U 3alIOJIHEHUE
Ta0JIULL

Oonounenvi. Apugpmemuueckue onepayuu
Hao oonounenamu. (8 1)

[Tonstue ognounena. CTaHIapTHBIN BUA O-
HowieHa. CJI0KEHWE U BEIYUTAHHUE OJTHO-
4JIeHOB. Y MHO>KEHHE OJIHOWIEHOB. Bo3Be-
JICHUE OJTHOWICHA B HATYPAJIbHYIO CTETICHb.
Jlenenue oHOUIeHA HA OJHOWIEH. Tab-
JIUIBI pacIIpeIeICHHs] 4acToOT.
Konumponvnasa paboma Ned no meme
«Cmenens ¢ HamypaibHLIM NOKA3amenem
u ee ceoiicmea. O0Hou1eHbLY.

W3y4eHne NOHATUSA: OJHOWIEH, CTAHAAPTHBINA BUJl OJHOWICHA.
IIpuMeHeHne anropuTMa IpUBEICHNS OJHOWICHA K CTaHAApT-
HOMY BuIy. V3ydeHue NpuEMOB COCTAaBJIICHHsS MaTeMaTH4e-
CKOM MOJIENM CHUTyauuu B BuJEe omHoudwileHa. PopMHUpOBaHUE
HAaBBIKOB M YMEHUI BBIIIOJHEHUS CII0XKCHUSI, YMHOKEHUS, JIe-
JICHUs, BO3BEJCHUS B CTEIIEHb OJHOWICHOB./3ydueHne noHs-
THUS 4acTOTa Pe3yJIbTaTa U3MEPEHHUs; COCTABIICHUE U 3aIl0IHE-
HUE TaOJHII.

Mnuozounenvl. Apugpmemuueckue onepa-
yuu nao muozownenamu. (13 1)
OcHoBabIe ToHATHS. CITI0KEHUE 1 BBIUNTA-
HUE MHOTOUYICHOB. YMHOKEHUE MHOTO-
YJIeHAa Ha OJHOUWIEH. YMHOXEHHE MHOTO-
yyieHa Ha MHOTO4IeH. DopMyIbl cCoKpaleH-
HOTO YMHOXKEHHS. [{eJileHne MHOTO1JIeHa Ha
onHousieH. [IpolleHTHBIE YacTOTHI.
Konumponvnas paboma Ne5 no meme
«Mnozounenvi. Apugpmemuueckue onepa-
UUU HAO MHO20UTEHAMU).

N3ydeHue anropuTMOB BBINOJHEHUS OCHOBHBIX OIEpPalHil C
MHOroujeHaMu. BellmonHeHne AeiCTBUNA ¢ MHOTOYJICHAMH.
BrinosiHeHWE pa3inokeHuss MHOTOWICHOB Ha MHOKHUTENH. Pac-
[I03HAaBAHUE KBAJAPATHOI'O TPEXUJIEHA, BBISICHEHHE BO3MOXKHO-
CTU PA3JIOKECHHS HA MHOXHUTENHU, MPEJICTABICHUE KBaApaT-
HOI'0 TpEXWIEHa B BUJIE NTPOU3BEACHHUS JIMHENHBIX MHOKHTE-
Jel. BrlmoiiHeHue nelcTBUII ¢ MHOrowieHaMu. BrIBeneHue
(bopMyIl COKpAIIEHHOTO YMHOXEHHsI, TPUMEHEHHUE X B Tpe-
00pa3oBaHUSX BBIPAKEHUNW W BBIYUCICHUSIX. BbImonHeHue
pPa3JIOKEHUsI MHOTOYIECHOB HAa MHOXWTENMW. PacriozHaBanue
KBaJpaTHOI'O TPEXYJIEHA, BBIACHEHHWE BO3MOYKHOCTEW paszio-
JKEHMSI Ha MHOXUTEIM, NPEACTaBICHUE KBaJIpPaTHOIO TPEX-
YJI€Ha B BUJE MPOU3BEICHUS TUHEUHBIX MHOXUTENEH. [Ipume-
HEHUE Pa3NUYHBIX (POPMYIT CAaMOKOHTPOJISI MIPHU BBIOJHEHUU
npeoOpazoBanuii. M3yueHrne MOHATHS MPOLIEHTHAs YacTOTa;
COCTaBJIEHUE TAOJHIIBI PACIIPEICTICHHSI MPOIIEHTHBIX YaCTOT.

Paznoscenue mnozounenoé Ha MHOMCU-
menu. (14 1)

Yro Takoe pa3inokeHne MHOTOUWICHOB Ha
MHOXHTEH. BbIHeceHHne o0I11ero MHOXHU-
Tenst 3a ckoOku. Crioco0 rpynmnupoBKH.
PaznoxeHne MHOTOUJICHa HA MHOKUTEIH C
MOMOIIEIO (POPMYJIT COKPAIIICHHOTO YMHOXKE-
Hus. PaznoxeHne MHOro4JIeHa Ha MHOKU-
TEJIHN C IIOMOIIIBIO KOM6I/IHaHI/II/I Pa3INYIHBIX
npueMoB. CokpalieHue anredpandeckux

N3ydenue o0aacTy MPUMEHEHUSI Pa3I0KEHUsI MHOTOWIEHA

Ha MHOXXHTEJIH; IPHEMOB IPUMEHEHHS TaHHOTO criocoda s
YIPOILIEHNs BBIYUCIIEHUM, penieHust ypaBHeHuil. @opmuposa-
HUE HAaBBIKOB U YMEHUH BBIIIOJIHATH Pa3JIOKEHUE MHOIOYJICHA
Ha MHOXKUTENIM IyTEM BBIHECEHHUS OOIIEro MHOMKHUTENIS 3a
CKOOKH, crtocoO6oM rpynnupoBku. OBlajieHne yMEHUEM MpH-
MEHATH MOJYYEHHBIE 3HAHUS JUI YNPOIICHUS BBIYUCICHUN,
pemieHuss ypaBHEHUH. O3HAKOMIIEHHE C TOHATHUEM «TOXKJE-
ctBo». OBnajeHHe MNPHUEMOM JI0Ka3aTeIbCTBA TOXKIECTB.
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apoGeit. ToxnectBa. CpenHee 3HAUCHHUE U
JHMCIEPCHSL.

Konmponvnas paooma Neb no meme «Pas-
J10JCeHUe MHO20YIEHO8 HA MHOMCUMETU).

@opMHpOBaHUE YMEHMI PEIIATh 3a1a4d [0 AITOPUTMY, pe-
11aTh 3a/1a4M C IPUMEHEHHEM 2-3 aJIrOPUTMOB.
N3yueHne oHATUSA CpeHEE 3HAYCHUE, TUCIIEPCHUS.

@yuxyusa y = x*. (9 4)

®dynkiys y = x? u ee rpaduk. ['papuue-
CKO€ peleHne ypaBHeHui. UTo o3Havyaer B
MmaTteMatuke 3anuchk Yy = f(X).
I'pynmnupoBka JaHHBIX.

Koumponvnasa paooma Ne7 no meme
«@ynxyua y = x*».

BBenenue mousTus «kBaapaTudHas QyHKIus». OBiageHue
AITOPUTMOM TIOCTpOeHHMs rpaduka QyHKIuE y = x°. OBnaje-
HUE aJITOPUTMOM TpadUIeCKOro PEeIICHUs] YpaBHEHUH U HEpa-
BeHCTB. PazButue ymenus unrath rpaduku QyHkuuii. Beene-
HUE TOHATUS «TOXAECTBO». OBlajeHUE MPUEMOM JOKa3a-
TeNbCTBA TOXKIAECTB. DOpMUPOBAHHE YMEHHUSI pPeIllaTh 3a7aun
10 AJITOPUTMY, pPeIIaTh 3a/1a4d C IPUMEHEHUEM 2-3 alropuT-
MOB. OBIajieHle HEKOTOPBIMH CIIOCOOaMU TPYIIIIUPOBKY J1aH-
HBIX.

Iloemopenue Kypca anzeopwl 7 Knacca.

(9 u.)

JIunelinble ypaBHeHne. CUCTEMBI IBYX
ypaBHEHUM ¢ AByMs1 Hen3BeCTHhIMU. CTe-
[IEHb C HaTypAJIbHBIM ITOKA3aTelIeM U €€
cBOMCTBA. Pa3yioxkeHre MHOTOWIEHOB HA
MHOKUTEeNU. OyHKIMS U e€ rpaduk.
Hmozo6asa konmponvhaa paboma.
3awuma npoexma «Paznuynsie npumene-
HUA Memooa pasiodHceHus Ha MHONCU-
menuy.

3awguma npoekma «Kycounvie ghynxuyuuy.
Pewrenue nornyeckux 3aaay

Cucremaru3zanus 3HaHui 1o remam: «l"paduku u pyHkum»,
«JIuHeiiHble ypaBHEHUSI U CUCTEMbI YpaBHEHU», « CTEIEHb C
HaTypaJIbHBIM IIOKa3aTelleM U €€ CBOWCTBa», «Pasnoxenue
MHOTOWICHOB Ha MHOXHTEIN», «Anredpamdeckue nmpeoodpa-
30BaHUs». BbIsABICHNE 3HAHUI U YMEHHUN CTEIIEHU YCBOCHMUS
MaTepHala; yCTpaHeHue Ipo0eos.

8 KUNIACC
Ne Pa3nes yueOHoit XapakTepucTHKAa OCHOBHBIX BU/10B - =
NporpamMmsbl, TemMa AEATEJIbHOCTH YYEHUKA = = H
(Ha ocHOBe Y4eOHBIX JIelCTBHIl) 22 =
A
= é
22§ ¢
g2g £
587 ¢
g = s
=
1 IToBTOpeHne Kypca aaredpsl 7 Kiacca 4 1
YucnoBele 1 anredpandeckue Bbl- | AKTyann3alys 3HaHH 3a Kypc anreOpsl 7 kiacca
paxkenns. CBOMCTBA CTETIEHH C
HaTypaJbHBIM MoKa3zareneM. dop-
MYJIbl COKPAIIEHHOTO YMHOXe-
Hus. OyHkus Y = X’ 1 ee CBOiA-
CTBa.
2 I'naaBa 1. Anredpandeckue apoou 21 2
OcHoBHble OHATHA. OCHOBHOE [pencraBiaeHne O AOMYCTHMBIX 3HAYCHUSX airedpau-
CBOICTBO asreOpanydecKoit YEeCKOU JAPOOU W YMEHHE UX HaXOAWUTh. 3HAHHE OCHOB-
Jnpobu. CroxeHre u BEIYUTAaHHE HOTO CBO¥cTBa anrebpanveckoit 1podu n yMeHue Ipu-
anreOpandecKux Ipo0eii ¢ OuHa- | MEHATh €ro JUld peoOdpa3oBaHus APoOe; yMeHHE Bbl-
KOBBIMHU 3HaMeHaTesIMU. ClIoKe- | MOJHATH ACHCTBUS C anreOpandecKuMH Jpo0siMu, T0Ka-
HUC U BbIYUTAHUC anre6pa1/1qe- 3bIBATh TOXKACCTBA. ITonsiTHE cTETIeHH C L CJIBIM ITOKa3a-
CKHX JIpo0eii ¢ pa3HbIMU TEeJIEeM, YMEHHE BBIYMCISATh 3HAYEHMs CTENeHed ¢
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3HAMEHATEISIMH. Y MHOXKEHHUE U
JIeJICHUE anreOpandecKux Ipo-
Ocii. Bo3Benenue anredpanye-
CKoOH ipoOu B crenenb. [Ipeodpa-
30BaHME PAIMOHATBLHBIX BBIpaXe-
Huil. [TepBbie npecTaBiIeHUS O
pELICHUH PAllMOHAIBHBIX YpaBHE-
Huid. CTeneHb ¢ OTPULATEIbHBIM
IEJTBIM TIOKA3aTeNIEM.

OTpULIATEIBHBIM MOKA3aTeNIeM, WIUTIOCTPUPOBATH MPU-
MEpaMu CBOMCTBA CTETNIEHH C 1IeTIbIM MoKa3areneM. [lep-
BHUYHBIE MPEJICTABICHUS O PAIlMOHATLHBIX YPaBHEHUSIX,
METOJIaX UX PEIICHUs, 0TOOPE KOPHEH.

I'naBa 2. ®yHKnus

Yy =+/X . CBolicTBa KBa/IPATHOI'0 KOPHS

18

Pammonaneasie uncna. [lomsarue
KBaJPaTHOTO KOPHS U3 HEOTPHILa-
TenpHOro uncna. Mppanuonans-
HBIC yncia. MHOXECTBO IeHCTBH-
TeNbHBIX gucel. OyHKII

y= Jx , €€ CBOIiCcTBa U rpaduK.

CBoiicTBa KBaJpaTHBIX KOPHEH.
[IpeoOpa3zoBaHue BEIpAXKCHHIA,
COJIeprKalINX OIEPaInio N3BIIeUe-
HUSI KBaJIpaTHOTO KOpHS. Motyb
JIEUCTBUTEIILHOIO YHCIIA.

CI/ICTeMaTI/BaHI/IH 3HaHHA O pallMOHAJIBHBIX YHCIaXx, I10-
HATUA UPpallMOHAJIBHOTI'O 4YKCJia, MHOKCCTBA JIeHCTBH-
TCIBHBIX YHCEI. ¥YMEHHE HAXOIUTh HpI/I6J'II/I)K€HI/I$I pa-
IMUOHAJIBHBIX U UPPALTMOHAIBHBIX YHUCEII, CPABHUBATH U
ynopsaao4uBaThb JIEUCTBUTEIbLHBIC YHCIIA. OcBocHue 10-
HATUEC KBAaAPAaTHOIO0 KOPHA U3 HEOTPULATCIBHOI'O

4rcia, YMEHUE CTpOuTh rpaduk QyHKmmm ¥ = vX,
OINMCHIBATh €€ CBOWCTBA, HCIIONB30BaTh Tpaduk s
HaXOXKICHUS KBAJPAaTHBIX KOPHEH M OLEHKH MX IpH-
ONMVDKEHHBIX 3HAYCHUH, BBIYUCIATE KBaJPAaTHbIE KOPHU
C IIOMOLIBIO KAJIBKYJIATOPA. Y MEHUE UCCIIE0BATh U 10-
Ka3bIBaTh CBOICTBA KBAaAPAaTHBIX KOPHEH, MPUMEHSTH
WX JJIs IpeoOpazoBaHus BeIpaxkeHnH. OCBOCHUE TTOHSA-
THE MOAYJS JEWCTBUTENIBHOTO 4YHWCHa, (QYHKIUN

v=lx, YMEHHE CTPOUTH €€ TpaUK ¥ OIHCHIBATH
CBOICTBA, YMEHHE CTPOUTH TPaUKH KyCOUHBIX (yHK-
LUK, OTMMCHIBATh MX CBOMCTBA Ha OCHOBE TPadUIeCKUX
MIPECTABICHUI, NCIIOIb30BaTh (PYHKIHUOHAIBHYIO CUM-
BOJIKY, CTPOUTH pEYeBbIe KOHCTPYKIIMHU C UCTIOJIb30Ba-

HUEeM (DYHKIIMOHATBHOHW TEPMHHOJIOTHH.

I'nasa 3. KpaapaTuunas ¢pynkuus. DyHknusa y = —
X

18

Oynkuusa Yy = kx?, ee cBoiicTBa u
K

rpapuk. OyHkuus Yy =—, ee
X

CBOWCTBa U rpaduK.

Kak moctpouts rpaduk GyHKIHH
y = f(X+1), ecnu usBecren rpa-
ux pynkupn y = f(X). Kak
MOCTPOUTH TPaPUK PYHKIIHN

y = f(X)+m, ecinu usBecren
rpapuk pyuxuuu Y = f(X). Kak
MOCTPOUTH TpaduK GYHKLIUH

y = f(x+1)+m, ecin usecren
rpapuk pynxuuu Y = f(X).
OyHKIMA Y = ax® +bx+c, ee
cBoiicTBa u rpaduk. I'papuye-

CKOE pellIeHne KBaJAPATHBIX ypaB-
HEHUH.

YMeHre BBIYHCISATH 3HAYCHUs] (DYHKIMA, 3aJaHHBIX
(bopMynaMu, COCTABISATh TAOIHUIIBI 3HAYCHUH (YHKIIHH,
pacro3HaBaTh BBl W3y4aeMbIX (QYHKIUA, CTPOUTH
rpadMKH, ONHCHIBATH CBOMCTBAa (DYHKIIMH, OCYIIECTB-
JATH  TapaJuIeNbHBI TepeHOC rpaduka (GYHKIHA

y=fx)pa KOOPJIMHATHON IUIOCKOCTH. YMEHHE HC-
MOJIb30BaTh (PYHKIIMOHAIBHYIO CUMBOJIMKY JUISl 3AITHCH
pa3HooOpa3HbIX (DAKTOB, CBA3aHHBIX C paccMaTpHBae-
MBIMH  (YHKIUSIMH; HCHONB30BaTh (PYHKIIMOHAIHHO-
rpaduuecKue NpeacTaBICHHs 1JIsl PEIICHHUSI U UCCIIEA0-
BaHUs YpaBHEHUH, PEILICHUS] CUCTEM YpaBHEHUH U He-
PaBEHCTB.

I'naBa 4. KBagpaTHble ypaBHeHUs!

21
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OcHoBHbIe OHATUA. DOPMYIIBI
KOpHEW KBaJIpaTHBIX YpaBHEHUH.
PanvonaneHble ypaBHEHMS.
PanmonansHbIe ypaBHEHUS Kak
MaTeMaTHYECKUE MOJIEIH Peallb-
HBIX cutyarnwid. Eme ogaa dhop-
MyJia KOpHEeH KBaJpaTHOTO ypaB-
HeHus. Teopema Buera.
WppanmonansHble ypaBHEHHS.

OcBoeHuE TOHSTHS KBaJIPAaTHOI'O yPaBHEHHS, YMCHUE
pacmo3HaBaTh KBaJpaTHBIE YPABHEHHUS, IPOBOIUTH UC-
CJeIOBaHME Ha MPEAMET KOJIMYeCTBa KOpPHEH KBaapar-
HOTO YpaBHEHUS 10 TUCKPHUMHHAHTY U KO3 (UITUCH-
TaMm, YMEHHE TIPUMEHATh (POPMYIIBI KOpHEH AJIs pere-
HHUS KBaJIpaTHBIX YPaBHECHUN. YMEHHUE PELIaTh paluo-
HaJbHbIC YPABHEHUSI U YPABHEHUS, CBOJISIIINECS K KBaJI-
paTHBIM, YMEHUE peIIaTh TEKCTOBBIC 3aJ1auu anreopau-
YEeCKUM METOJIOM: COCTABIIATH MATEMaTHYECKYI0 MO-
JISJIb — KBaJIpaTHOE JIN0O pallMOHAILHOE YPaBHEHHE, Pe-
1IaTh €r0 M UHTEPIPETUPOBATH PE3YJIbTAaT.

15

I'naBa 5. HepaBencrBa

CBoJiCTBa YNCIIOBBIX HEPABEHCTB.
HccnenoBanne QpyHKIMIA HA MO-
HOTOHHOCTB. Pemenne TMHEHHBIX
HEpaBeHCTB. Penienue kBaapar-
HbIX HCPABCHCTB.
[MpubnmxeHHbIe 3HAYCHUS JICH-
CTBUTENBHBIX uncen. CtannapT-

HBINA BH] MOJ0KUTEILHOI0 YHCIIA.

3HaHKe CBOMCTB YUCIIOBBIX HEPABEHCTB, YMEHUE UILTIO-
CTPUpPOBATh UX HAa KOOPJAUHATHOM MpPSIMOM, MPUMEHATh
IIPYU UCCIIEAOBAaHUU (DYHKIIMH HA MOHOTOHHOCTb, J0Ka-
3aTeJICTBE U PELICHUH HEPABEHCTB. Y MEHHUE PacIIO3Ha-
BaTh JIUHEHWHbIE U KBaJApaTHBIC HCEPABCHCTBA, pCIIATh
WX, MTOKAa3bIBaTh pellleHHe HEPaBEHCTBA B BUAE YHCIIO-
BOT'O IPOMEXYTKA HA YUCIOBOM NPSAMOM. Y MEHUE Haxo-
JAUTb HpI/I6JII/DK€HHI>IC 3HA4YCHUEC YHCJia C HCAOCTAaTKOM 1
C I/I36I>ITKOM, YMCHHUE MPUKHUABIBATH U MPUMEPHO OILIC-
HUBaTh pE3ynbTaT. YMEHHE IPEIACTaBISATh YHCIa B
CTaHIAPTHOM BHJAE M BBIIOJHATH apupmMeTHyecKue
ILCI\/'ICTBI/ISI C 4YucCjiaMu, 3allMCAHHBIMU B CTaHAAPTHOM
BHUJIE, UCIIOJIb30BATh 3aIIMCh YUCIIA B CTAHIAPTHOM BUIE
IUIl BBIPAKCHHSA Pa3sMEpPOB OOBEKTOB, UINTEILHOCTU
MIPOLIECCOB B peallbHOM MHUpE, CPaBHUBATh YUCIIA, 3allH-
CaHHbIC B CTAHAAPTHOM BUIC.

O06o0marmIee NOBTOPEeHHE 5

Anrebpandeckue npoou. DyHK-
uus Yy = \/; . CBolicTBa KBajpar-
Horo kopHs. KBanparnunas

k
bynkmsa. OyHKIMA Y =—.
X

Ksanparueie ypaBaenus. Hepa-
BEHCTBA.

9 KJIACC

Coaep:xanue marepuajia

XapakTepuCcTHKA OCHOBHBIX BUIOB AeATEJIbHOCTH
YUYE€HHUKA (HA YPOBHE YueOHBIX /IeiicTBHIA)

IToBTOpEeHne kypca anredpsi 8
kJjacca (4 4.)

JleMOHCTpUpOBaTh MaTEMaTUYECKHE
chopmupoBaHHBIC B § Ki1acce.

3HaHUA W  YMCHUHA,

I'naBa 1. PaunonanbHble HepaBeHCTBA U UX cucTeMbl. (15 4.)

§1. JInHeliHbIE M KBaIpaTHBIE
HEPaBEHCTBA.

§2. PanimoHanbHbIE HEPABEHCTBA.

§3. MHOXecTBa 1 oneparnuu Hajl
HUMU.

[TpuBoIUTE NpUMEpPHl KOHEYHBIX U OECKOHEYHBIX MHOXKECTB.
HaxonuTth oObequHEHHE M IepeceueHUe KOHKPETHBIX MHO-
KECTB, pa3HOCTbh MHOXKCCTB. HpHBOJII/ITB IMPpUMEPBI HECIIOKHBIX
kinaccupukanuii. MnmocTpupoBaTh TEOPETUKO-MHOKECTBEH-
HBIE MOHSTHS C IIOMOLIBIO KPyTroB Diepa.
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§4. CucreMbl palilmOHAIBHBIX HEpa-
BEHCTB.

Koumponvnasa paooma Nel no
meme «PayuonanvHvie HepageH-
CMea u ux CUCHmeMbl).

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY U SI3BIK
MIpY PEIICHUH 33]]a4 B X0J1€ U3YUYEHUSI PAa3IMYHBIX Pa3/IeJIOB
Kypca. Mcnonb30BaTh B IMCBMEHHONM MaT€MaTUYECKON PEUr
0003HaveHHs U rpaduuecKue n300paKEHUs YUCITOBBIX MHO-
’KECTB, TEOPETUKO-MHOXXECTBEHHYIO CUMBOJIUKY. Pacrio3HaBath
JIMHEWHBIE U KBaJApaTHbIC HEPABEHCTBA. Pemiars TnHenHbIe,
KBaJIpaTHbBIE U IPOOHO-PAIIMOHATBHBIC HEPABEHCTBA M UX CH-
CTEMBI

I'naBa

2. Cucrembl ypaBHenuid. (14 4.)

§5. OcHOBHBIC TTOHSTHS.

§6. MeTo/1b1 pelIeHus: CUCTEM ypaB-
HEHUH.

§7. CucreMbl ypaBHEHH Kak MaTe-
MaTUYECKUE MOJIEJIH PeabHbIX CH-
Tyanuu.

Koumponvnasa paooma Ne2 no
meme «Cucmemvl ypasHenuily.

3awguma npoexkma «Onepayuu Hao
MHOMHCECMEAMUY,

«Paznuunvie cnocobwt pewienusn cu-
cmem ypasHenuily.

OnpenensTs, sIBIsIETCA JIU [1apa Yuces peleHueM JaHHOTO YpaB-
HEHHUS C IBYMsI IEPEMEHHBIMU; IPUBOAUTH MPUMEPHI PEIICHUI
ypaBHEHUH ¢ IByMs nepeMeHHbIMH. CTpouTh rpaduku ypaBHe-
HUM ¢ ABYMsl IepeMEHHbIMU. [Pemarh JuHelHblEe ypaBHEHUS U
HECJIOKHBIE YPABHEHUS BTOPO CTETICHHU C ABYMS IEPEMEHHBIMU
B IeNbIX unciax.| [M300paxkath Ha KOOPAWHATHOMN IJIOCKOCTH
MHO’KECTBA TOYEK, 3a/[aBa€MbIX HEPABEHCTBAMU C JABYMS Iepe-
MEHHBIMH U WX cucreMamu. OnuchBaTh anredpandecku oba-
CTH KOOPJIMHATHOM MIIOCKOCTH. | PemaTh cuctemMsbl ABYX ypaBHe-
HUHM C ABYMs NEPEMEHHBIMU METOJIOM MOJCTAHOBKH, METOAOM
anreOpanvyeckoro CIOKEHHUs, METOJIOM BBEACHMS HOBBIX Iepe-
MeHHBIX. Vcnonp30BaTh (QpyHKIMOHANBHO-TpaduIecKue mpes-
CTaBJICHUS JIJISl PELIECHUS U UCCIIEOBAHUS CHCTEM YpaBHEHUU.
PemaTe TEeKCTOBBIE 3a71a4H AJIreOpanvuecKuM CIIocoO0M: epexo-
JUTH OT CJIOBECHOW (POPMYIMPOBKH 33/1a4l K anredpanveckon
MOJIETH IYTEM COCTaBJIEHHS CUCTEMbI YpaBHEHHH, peliars co-
CTaBJICHHYIO CHCTEMY YPaBHEHMIi, HHTEPIPETUPOBATH PE3ylb-
TarT.

I'naBa

3. Uncaossble pyHkuuu. (23 4.)

§8. Onpenenenue yncinoBoi pyHK-
nuu. O06nacTh onpeneneHus, 00-
JacTh 3HaYeHUH PyHKIMH.

§9. CniocoObI 3a1aHUs PyHKLINU.

§10. CroiicTBa (HyHKIIHIA.

§11. YerHsle 1 HEUETHBIC (DYHKITUH.

Konumponsnas paboma Ne 3 no
meme «Hucnoesas gynkyus. Ceoit-
cmea hynkyuuy.

§12. dynkuuy = x" (n € N), ux
CBOMCTBa M TpadUKH.

§13. dynkmuy = x~" (n € N), ux
CBOMCTBa M TpadUKH.

§14. Oynkuus y = 2{/;, e€ cBOMCTBa
U TpaduK.

Konmpononas pavoma Ne 4 no
meme «Cmenennasn

Gynuxyuay.

Bbruucnare 3HaueHus (yHKIMHA, 3a7aHHBIX (opMmyiamu (Ipu
HEOOXOAMMOCTH UCIIOJIH30BaTh KaJbKYJSITOP); COCTABIISITH Ta0-
JMIBI 3HaYeHUH (yHKUMU. BBIYMCIATH 3HAYEHMS CTENEHHBIX
GbyHKIMI ¢ 11eTpIM TToKaszarenieM. opmMyIupoBaTh ONpeesieHne
KOpHS TpeThel CTEeNeHU, HAXOJUTh 3HaUeHHs KyOu4ecKux Kop-
HeH, UCTI0Nb3Ys TPU HEOOXOIMMOCTH KalIbKYJISATOpP. Bruncnsats
sHaueHns QyHkuuu Y = X°. CoCTaBNATh TabIUILI 3HAYEHHIT
GyHKIMI; CTPOUTH rpadUKU CTENEHHBIX (PYHKUUHN C II€JIBIM I10-
KkazaTeneM, GyHKIUH Y = X° ¥ KyCOUHBIX (yHKIIHii, OMUCHIBATH
uX cBOMcCTBA. Mcronb30BaTh PyHKIIMOHAIBHYIO CUMBOJIUKY JJIS
3alUCcH pa3HOOOpa3HbIX (PaKTOB, CBSI3aHHBIX C paccMaTpuBae-
MBIMH (DYHKIMSIMH, 000TaIasi ONbIT BBIMOJIHEHNS 3HAKOBO-CHM-
BOJIMYECKUX JEHCTBUI; CTPOUTH PEUEBbIE KOHCTPYKIMM C MC-
M0JIb30BaHNEM (YHKIMOHAIbHONM TepMuHoJoruu. lcmonb3o-
BaTb KOMIIBIOTEPHBIE MIPOIPAMMBI JJISl UCCIIEIOBAHUS MOJIOXKE-
HUSl Ha KOOPJIWHATHON IUIOCKOCTH rpadukoB (pyHKIMNA B 3aBU-
CHUMOCTH OT 3HaYeHHH KOd(PPHUINEHTOB, BXOAALINX B GOPMYITY.
Pacnio3naBaTh Bubl U3ydyaeMbIX QyHKIUH.

Hcnonb30BaTh GyHKIMOHATBHO-TpadUYecKre IpeaCcTaBICHUs
JUTSI pEIIeHUs U UcClieZIoBaHUs ypaBHeHUNH. CTpouTh rpaduku
(byHKIMH Ha OCHOBE NMPe0Opa30BaHUN U3BECTHBIX I'PAPHUKOB.

I'nasa 4. Ilporpeccun. (15 4.)
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§15. YucnoBble mocaea0BaTeIbHO-
CTH.

§16. Apudmerndeckas nporpeccusi.

§17. 'eomerpuueckast Mporpeccus.

Konmponvnaa paboma Ne5 no
meme «lIpozpeccuuy.

[TpuMeHsITh HHACKCHBIC 0003HAUEHUS, CTPOUTH PEUEBHIE BHICKA-
3bIBAHMS C UCIIOJIB30BAHUEM TEPMHUHOJIOTUH, CBA3AHHOM C IIOHS-
THEM YHCJIOBOW IOCIIEI0BATEIIBHOCTH. BBIYUCIATH YJIEHBI MO-
CJIeIOBATENbHOCTEH, 3aJaHHBIX (GOPMYJIOi N-TO YJIeHa WM pe-
KYPPEHTHO. Y CTaHABJIMBATh 3aKOHOMEPHOCTH B IIOCTPOCHUU MO-
CJI€10BATEIILHOCTH, €CIIA BBIITUCAHBI IEPBBIE HECKOJIBKO €€ uJie-
HOB. M300paxaTh WieHbI MOCIe10BATEILHOCTH TOUKAaMHU Ha KO-
OpIMHATHOM IUIOCKOCTH. Pacro3HaBaTh apu(pMETHUECKyO0 U
TEOMETPHYECKYIO MPOTPECCUU TIPH Pa3HBbIX CIOCO0ax 3aaaHusl.
BbIBOAUTE HA OCHOBE JI0KA3aTEIbHBIX PACCYKICHUI POPMYJIBI
obmiero wieHa apu(pMeTHIECKOM U T€OMETPUYECKON Mporpec-
CHUl, CyMMBI IIEPBbIX N YWICHOB apu(PMETUYECKOM U reoMeTpuye-
CKOM IPOTpeccHil, pemaTs 3a1a4u ¢ UCIOJIb30BaHUEM THX (op-
MyJ1. PaccmarpuBarh npuMepsl U3 peaabHOM )KU3HU, WILTIOCTPU-
pyroIye n3MeHeHUE B apu(PMETUIECKON TPOTPECCUH, B TEOMET-
pPHYECKON MPOTrPECcCHy; U300paXkaTh COOTBETCTBYIOIINE 3aBUCH-
MocTH Tpaduyecku. Pemars 3a1aun Ha CIIOKHBIC MPOIICHTHI, B
TOM YHCJIC 33J1a4d U3 PEATbHOM MPAKTUKHU (C UCIIOIb30BAHHEM
KaJIBKYJIATOPA).

I'1aBa 5. DjieMeHTbl KOMOMHATOPHKH, CTATHCTHKH M TeOpHHU BepositHocTeii. (13 4.)

§18. KomOuHatopHsbIe 3a/1a4u.

§19. Cratuctuka - qu3aiiH nHpopMa-
1107078

§20. ITpocreiinue BepOATHOCTHBIE
3a/1a4H.

§21. DkcniepuMeHTaNbHBIE JaHHBIE U
BEPOSITHOCTH COOBITUH.

Konumponsnas paboma Nob no
meme «Inemenmovl KOMOUHaAmMO-
PUKU, CMAMUCMUKU U MeopUlU 8e-
poamuocmei».

Beinonuate nepebop BceX BO3MOXHBIX BAPHAHTOB JUIS IEpe-
cuéra 00beKTOB WM KoMOUHanui. [IpumMeHsTh IpaBuiI0 KOMOU-
HAaTOPHOTO YMHOXCHMs U1 PEUICHMs 3aJad Ha HaXOXICHUE
qruciaa 0ObEKTOB WIM KoMOWHanuii. Pacmo3HaBare 3amaun Ha
OIPECIICHUE YUCIIA TIEPECTAHOBOK U BBIIIOJIHATH COOTBETCTBY-
IOIIHE BeIYMCICHH. V3BnekaTh nH(pOopMaIuio u3 Tabaui 1 Jua-
rpamM, BBIIOJHATH BBIYMCIICHUS 110 TAOIMYHBIM JaHHBIM. Ormpe-
JeNATh 10 AUarpaMMaM HauOoJIbIINE W HaUMEHbIIUE JaHHBIE,
CpaBHUBaTh BeJIMYMHbBI. OpraHU30BbBIBATH HHPOPMALIUIO B BUJIE
TabyuL, cTon0YaThiX U KPYroBbIX auarpamm. llpuBoauts mpu-
Mepbl YKCIIOBBIX JAaHHBIX, HAXOIUTh CpElIHEe, pa3Mmax, MOAY,
JTUCIIEPCUIO0 YUCIIOBBIX HaObopoB. IIpuBoanuTh copepkaTenbHbIe
IIPUMEPBI UCIIOIB30BAHNS CPEIHUX 3HAYCHUN U JUCIIEPCUM IS
ONMCaHus JaHHbIX. Pemare 3a1aun Ha BBIYHUCICHHE BEPOSITHO-
CTH C IpUMEHEHHneM KoMOuHaTopuku. [IpoBoauTh ciydaiiHble
JKCIIEPUMEHTHI, B TOM YHUCJE C IIOMOIIBI0 KOMIIBIOTEPHOTO MO-
JIEITMPOBAHMS, UHTEPIIPETUPOBATh UX PE3YyJIbTAThl. BBIYMCIATH
YacTOTY CIIy4aifHOro coOBITHUS, OLIEHUBATh BEPOSITHOCTD C IIOMO-
IO YACTOTBI, TOJIy4YEHHOW ONBITHBIM MyTEM. [IprBOIMTE ITpH-
MepbI JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI. OOBSICHATD 3Ha-
YUMOCTh MAaJIOBEPOSITHBIX COOBITHI B 3aBUCUMOCTH OT HX IO-
ciencTBuil. Pemars 3a1auu Ha HaXO0XKICHUE BEPOSTHOCTEN CO-
obITHil. [IpuBOAUTH MpUMEPHI TPOTUBOMIOIOKHBIX COObITHI. M-
[IOJIB30BAaTh IIPU PELICHUU 3a]a4 CBOWCTBO BEPOSITHOCTEH IPO-
THUBOIOJIOKHBIX COOBITUI

HroroBoe nosropenne. Pemenue 3axay. (16 4.)

YucaoBwie BBIPAXKCHUS.

AnreGpanyecKkue BbIpaXeHHsI.

BeimonHATe npeoOpazoBaHus LENbIX M JPOOHBIX BBIPAXKEHUH,
NENCTBUS HaJl CTEMEHSMHU C LENbIMHU IMOKa3aTeasiMu. Bpimos-
HATh TNPeoOpa30BaHMs YHCIIOBBIX BBIPAKEHUH, COAEPIKAIINX
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@OyHKUIMHU U TpadUKH.

VYpaBHEHUS U CUCTEMBI ypPaBHEHHUIA.

HepaBeHCTBa 1 CUCTEMEI HEpa-
BCHCTB.

IIporpeccun.

KombOunaTopHbIE 3a/1a4H.

Pemenue 3a1a4 Ha CcrijlaBbl 1 CMECH.

Pemenue normueckux 3azad.

Hmozoean konmponwvnas paboma.

3awuma npoexkma «Onucanue pe-
AIbHBIX CUMYAUUTL C HOMOWbIO
npozpeccuii.

3awguma npoexma «Cmamucmuka
Hawezo Knaccar.

KBaJpaTHbIe KOpHU. HaxoauTe 3HaueHUs1 OyKBEHHBIX BBIpaxKe-
HUH NPU 33/1aHHBIX 3HaYeHUsIX OyKB. Pemiate nuHelHble U KBaJ-
paTHbIE YpPAaBHEHMs, NPOCTEHUIIUE JOPOOHO - palMOHaJIbHbIE
ypaBHeHus. PemaTe cucTeMbl IByX ypaBHEHUN NIEPBOM CTETIEHU
U CUCTEMBI, B KOTOPBIX OJHO U3 YPAaBHEHUH — BTOPO CTEIICHHU.
Pewate 3a1auu ¢ noMoLIbIO ypaBHEHUH. Pemars nuHelHbIe He-
paBEHCTBAa U UX CHCTEMbI, HEPaBEHCTBA BTOPON CTENEHM, IIPU-
MEHATh CBOMCTBAa HEPABEHCTB JUISl OLICHKU 3HAYEHUU BbIpaXke-
Huil. CTpouTh M YWTaTh TpaUKH JTUHEHHON W KBaJpaTUIHON
GyHKIMA, NpssMONd W 00paTHON MPONMOPIHHOHATBLHOCTEH. BhI-
YUCIIATh KOOPJIMHATBHl TOYEK IEPECEUEHUs MPSIMBIX, IPSIMON U
napaloJibl, HAXOJUTh HYJIH (PYHKIMHA, BEIYUCISITH KOOPIUHATHI
TOYEK MepecedeHus rpadukoB ¢ ocsiMH KoopauHat. MHTeprpe-
TUPOBaTh TpadUKHU peanbHBIX 3aBUcUMOCTed. CTaBUTH LIEJH,
IUIAHUPOBATh CBOIO JIEATEIbHOCTh, OCYIIECTBISATH CaMOKOH-
TPOJb U camoolieHKy. HaxomuTs nundopmanmio B yueOHUKE O
3alaHHOM Teme. Bectn nuanor, cirymars, apryMEHTHPOBAHO BbI-
CKa3bIBaTh CBOU CyXJAeHHUs. PaboTaTh 10 mpaBuily, airOpUTMY,
10 aHAJIOTUH.

KAJVIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

7 K1acc
§ Ne ypoka Tema ypoka Hara IMpume-
naan | daxr mwian | gakr | 4vaume
Iloemopenue Kypca mamemamuxu 5-6 knacca. (5 4)
1 OOBIKHOBEHHBIE U JIECSITUUHBIE JPOOH. 01.009. 1
4eTBEPTh
2 OTHOLIEHUS U IPOLIEHTHI. 02.009.
3 Beipaxkenusi, opmMyJibl, ypaBHEHHUS. 06.009.
4 ParmonanbHbIe yncTa. 08.009.
5 Bxoonasa konmponvnas paboma. 09.009.
I'naBa 1. Mamemamuueckuii sazvik. Mamemamuueckas mooens. (12 1)
1 6 YucnoBble BIpaKECHMUSL. 13.09.
1 7 Anrebpanueckue BhIpaKeHHUSI. 15.09.
Camocmosmenvhas paboma.
2 8 Yto Takoe MaTEMaTHUECKUHN SA3BIK. 16.09.
2 9 IToHsATHE O MATEMATHYECKON MOJIEIIH. 20.09.
3 10 Bunpl MaTeMaTHYeCKUX MOJIENEH. 22.09.
Camocmosmenvhas paboma.
3 11 JIuneiiHOe ypaBHEHHUE C OTHOM EPEMEHHOM. 23.00.
4 12 Pemrenue nuHeHOTo ypaBHEHHsI ¢ OJJHOW niepeMeHHoi. | 27.009.
4 13 JluHeliHbIe ypaBHEHHS KaK MateMaThueckue moaenu pe- | 29.09.
aIbHBIX cutyauuil. Camocmosmenvhas paboma.
5 14 OcHoBHbIE IOHATHS KOOPJAMHATHON IPSIMOM. 30.009.
5 15 Buzibl UnciIOBBIX TPOMEKYTKOB. 04.10.
Camocmosmenvhas paboma.

35




6 16 3awguma npoekma «/lannvle u paovl OAHHBIXY. 06.10.
17 Koumponvnan paboma Nel no meme «Mamemamuue- | 07.10.
cKuii a3vlk. Mamemamuueckasn mMooenpy.
I'nasa 2. Jluneiinas ¢pynxyus. (13 1)

7 18 Pabora Hag ommbkamu. Ocu KOOpAMHAT U OTHICKAHHE 11.10.
KOOPJMHAT TOYKH HA IJIOCKOCTH.

7 19 [TocTtpoenne Touku Ha MIOCKOCTU 1o e€ kKoopauHaram. | 13.10.
Camocmosmenvhas paboma.

8 20 JIluHeiiHOe ypaBHEHUE U €T0 pPelIeHuE. 14.10.
8 21 ['eomerpuueckast mojaens nuHelHoro ypasHenus. Ilo- | 18.10.
cTpoeHHe TpaduKa JIMHEHHOTO YpaBHEHHUSI.

8 22 Hcnonb3oBanue rpadukoB nuHEWHBIX ypaBHenuit s | 20.10.
peutenus 3agad. Camocmosmenvnas paboma.

9 23 [IpeoOpa3oBanme ypaBHenus ax + by + ¢ = 0 k Buay y = | 21.10.
kKx+m .

9 24 [Toctpoenne rpaduka muHeHOM GyHKIMU Ha 3amanHoM | 25.10.
IPOMEXKYTKE.

9 25 CBoiicTBa TMHEHHON PYHKINH. 27.10.
Camocmosmenvhas paboma.

10 26 Jluneitnas GyHkims y = kX. 28.10.

10 27 Jluneitnas GyHkms y = KX. 08.11. 2
Camocmosimenvhas paboma. €TBEPTH

11 28 B3anmHuoe pacrionosxeHnue rpaduKoB JTUHEHHBIX (YHK- 10.11.
LU,

12 29 YnopsigoueHue JaHHBIX, TaOJUIIBI PACTIPEICIICHHUS. 11.11.

30 Koumponvnan paboma Ne2 no meme «/Iuneitnas 15.11.
dyukuusn.
I'nasa 3. Cucmemnl 08yx nuneitnvlx ypasuenuii ¢ 0syma nepemennvimu. (10 u)

13 31 Pabora Hag ommbOkamu. [lonsitie o cucteme ypaBHennid | 17.11.
U €€ pPELICHUH.

13 32 ['padrueckuii MeTo pemeHus] CUCTEMBI IBYX JTUHEeWHbIX | 18.11.
ypaBHEHMH ¢ ABYMs nepeMeHHbIMU. Camocmosamenvhas
paboma.

14 33 MeToa MoJICTAaHOBKH. 22.11.

14 34 Metona noacranoBku. Camocmosamenvhas paboma. 24.11.

15 35 MeTto]1 areOpanvdeckoro CJIOKEHUsI. 25.11.

15 36 MeTon anreOpandeckoro CIO0KEeHHS. 29.11.
Camocmosmenvhas paboma.

16 37 CucreMmsbl 1ByX JIMHEHHBIX ypaBHEeHUI Kak MaTematnue- | 01.12.
CKHME MOJIEIHN PEATbHBIX CUTYALlUM.

16 38 Cucrembl IByX JTUHEHHBIX ypaBHEHUI kak matemaruye- | 02.12.
CKHME MOJIEIH PEATbHBIX CUTYallUM.

Camocmosmenvuas paboma.

16 39 HeuwncnoBble psiJibl TaHHBIX. 06.12.

17 40 Konmponsnas paooma No3 no meme «Cucmemst ogyx | 08.12.
JIUHEHBIX YPAGHEHUIL C 08YMA NePeMEHHBIMUY.

I'nasa 4. Cmenens ¢ Hamypanvnblm nokazamenem u ee ceoicmea. (9 u)

18 41 Pabora Hajg ommbkamu. Yo Takoe cTeneHs ¢ HaTypaib- | 09.12.
HBIM TI0Ka3aTeJIEeM.

18 42 Yro Takoe CTENEHb C HaTypaIbHBIM IIOKa3aTEIIEM. 13.12.

CamocmosmenvHas paboma.
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19 43 Tabimia OCHOBHBIX CTEIEHE. 15.12.

20 44 VYMHOXEHNE U AEJIEHUE CTENEeHEN C OOQUHAKOBBIMU OC- 16.12.
HOBaHUSIMH.

20 45 Bo3BeneHue crereHu B CTENEHD. 20.12.
Camocmosmenvhas paboma.

21 46 VYMHOXKEHUE CTEIIEHEN C OMHAKOBLIMH ITOKA3aTEISIMU. 22.12.

21 47 Jlenenue creneHen ¢ OJJMHAKOBBIMH MTOKA3aTEIISIMH. 23.12.
Camocmosmenvras paboma.

22 48 CreneHb ¢ HYJIEBBIM MTOKa3aTeNIEM. 27.12.

23 49 Pabora ¢ Tabaumamu pacnpeaeneHus. 10.01. 3

YE€TBECPTH
T'nasa 5. Oonounensvt. Apugpmemuueckue onepayuu nad oonourenamu. (8 u)

24 50 [Tonsitue ogHowieHa. CTaHAapTHBIN BUJ OJTHOYJICHA. 12.01.

25 51 ITog00HBIE OTHOYIICHEI. 13.01.

25 52 CI10’keHH€E U BRIYUTAHUE OJHOYJICHOB. 17.01.
Camocmosmenvhas paboma.

26 53 VYMHOKEHUE OIHOYJIEHOB. 19.01.

26 54 BosBenenne ogHOUIEHA B HATYPAIBHYIO CTEIICHD. 20.01.
Camocmosmenvhas paboma.

27 55 Jlenenue ogHOWIeHA HA OJTHOYJICH. 24.01.

28 56 Tabumipl pacupeeeHus YacToT. 26.01.

57 Konumponvnaa paboma Ned no meme «Cmenens ¢ 27.01.
HAmMYypaibHbIM noKazamenem u ee ceoiicmea. QoHo-
yeHbi».
I'naBa 6. Muozounenst. Apugpmemuueckue onepauyuu nao muozowrenamu. (13 1)

29 58 PaOora nan ommbOkamu. [Tousitue muorounena. Cran- 31.01.
JIAPTHBIM BUJ MHOTOYJICHA.

30 59 CrnoxeHne U BEIMUTaHHE MHOTOYJICHOB. 02.02.

30 60 ClokeHHe U BEIYUTAHHE MHOTOUYJICHOB. 03.02.
CamocmosmenvHas paboma.

31 61 [TpaBmji0 YMHOXKE€HHSI MHOTOYJIEHA HA OJTHOYJIEH. 07.02.

31 62 Pemenne 3amauy. 09.02.
CamocmosmenvHas paboma.

32 63 VYMHOKEHE MHOTOWIEHA HA MHOTOYJICH. 10.02.

32 64 YMHOKEHHEe MHOTOWIEHA Ha MHOTOYJICH. 14.02.
Camocmosmenvhas paboma.

33 65 KBazpar cymMmMBI U KBapaT pa3HOCTH. 16.02.

33 66 Pa3HoOCTh KBaJIpaToB. 17.02.

33 67 Pa3Hoctb ky00B 1 cymMa KyOOB. 21.02.
Camocmosmenvras paboma.

34 68 Jlenenue MHOTOYJICHA HA OJHOYJICH. 24.02.

35 69 [Ipo1ieHTHBIE YACTOTBHI. 28.02.

70 Konmponsnas paboma Ne5 no meme «Muozounenwt. 02.03.

Apugpmemuueckue onepayuu Ha0 MHO20YTEHAMU).
I'naBa 7. Pa3znosicenue muozounenos na munoxcumenu. (14 1)

36 71 Pa6ora Hag ommbOkamu. UTo Takoe pa3ioKeHHe MHOTO- 03.03.
YJIeHA Ha MHOXHUTEII ¥ 3a4eM OHO HYXKHO.

37 712 Pasnosxenne MHOTOUYIEHA HAa MHOKUTEIHN C IIOMOIILIO 05.03.
BBIHECEHHS 332 CKOOKHU OOIEro MHOKHUTEIA.

37 73 BriHecenne 001ero MHOKHUTENS 32 CKOOKH. 09.03.
Camocmosimenvrnas paboma.
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38 74 [TonsiTHE O criocOO€E IPYNITUPOBKU IPU PA3TIOKECHUN 10.03.
MHOT'OWJICHA Ha MHOKHTEJIH.
38 75 Crnioco6 rpynmupoBku. Camocmosimenvras paboma. 14.03.
39 76 PasiioxeHre MHOTOWIEHOB Ha MHOKHUTEIN C [IOMOIIBIO 16.03.
dbopMyI COKpAIEHHOTO YMHOXKEHHUSI.
39 77 PasiioxeHre MHOTOWIEHOB Ha MHOKHUTEIN C IIOMOIIBIO 28.03. 4
(bopMyIT COKPAIIEHHOTO YMHOXKEHHUSI. uerseprhb
39 78 PasiioxeHre MHOTOWIEHOB Ha MHOKHUTEIN C IIOMOIIBIO 30.03.
bopMyII COKPAEHHOTO YMHOXKEHHUSI.
Camocmosimenvras paboma.
40 79 [ToHsTHE 0 KOMOMHALIMYU Pa3IMYHBIX TPUEMOB. 31.08.
40 80 PaznioxxeHre MHOTOYJICHOB HA MHOYKUTENH C TIOMOIIIBIO 04.04.
KOMOWHAIMH Pa3JIMYHBIX IPUEMOB.
81 Konmponvnasa paboma Neb6 no meme «Paznoscenue 06.04.
MHO20UNIEHO8 HA MHOMCUMEIU.
41 82 Pabora Hag ommOkamu. CokpalieHue anredpandeckmux 07.04.
JIpOOeH.
42 83 ToxnaecTna. 11.04.
43 84 CpenHee 3HaAYCHHUE U JUCTIEPCHSL. 13.04.
I'naBa 8. @ynukyuay = x*. (9 4)
44 85 [apa6ona — rpaguk GyHKIMH Y = x2. 14.04.
44 86 ®yukuua y = — x2 u eé rpaduk. 18.04.
Camocmosmenvhas paboma.
45 87 Pemenne npuMepoB 1o Teme «DyHKINA y = x 2 U eé 20.04.
rpaduK».
45 88 I'padpuaeckoe perieHne ypaBHEHHIA. 21.04.
46 89 3nakoMcTBO ¢ cuMBosioM  f (X). 25.04.
46 90 KycouHbie QyHKIHH. 27.04.
46 91 I'paduk ¢ «BBIKOJIOTOM» TOUKOM. 28.04.
Camocmosmenvhas paboma.
47 92 ['pynnupoBKa JaHHBIX. 04.05.
93 Konumponsnan paboma Ne7 no meme «@ynxkuus 05.05.
y = x%».
ITosmopenue Kypca anzeopwt 7 kracca. (9 4.)
94 Pabora nHag ommOkamu. [loBropenue. JInnelinsie ypas- 11.05.
HEHUSI.
95 [ToBropenue. Cuctemsl ABYX JIMHEWHBIX YpaBHEHUH C 12.05.
JIBYMsI IEPEMEHHBIMH.
96 [ToBropenne. CTeneHs C HATYpaJbHBIM TOKa3aTeIeM H 16.05.
€€ CBOMCTBA.
97 [ToBropenune. Paznoxenne MHOTOWICHOB Ha MHOXKHTETH. | 18.05.
98 [Toropenue. Oy U e€ rpaduK. 19.05.
99 Hmozoean konmponvuas paboma. 23.05.
100 3awguma npoexma «Paznuunvie npumenenus memooa | 25.05.
PAaznodicenus Ha MHOMCUNETIU).
101 3awguma npoexma «Kycounvie ghynxyuuy. 26.05.
102 Pemenue mornueckux 3agad 30.05.

Ilpumeuanue: B CBS3M C COBIAICHUEM YPOKOB alIreOPBI MO PACITUCAHUIO C MPA3THUYHBIMU JTHIMU
(23 depais, cpena — 1 gac, 02 mas, moneaensHUK — 1 gac, 09 mMast, moHeeIbHUK — | 9ac) CIUTAaHUPOBAHO
102 gyaca Bmecto 105 uacos.
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KAJIEHAAPHO-TEMATUYECKOE IIVTIAHUPOBAHUE
8a, 80 kiacchl

Ne ypoka No Tema ypoka [ara npo- Hara [Ipumeuanue
C Hayaja | ypoka BEJICHUS | MIPOBEE-
y4eOHOro | 110 ypoka HUS
roaa TEME (rutan) ypoKa
(akr)
IloBTOpeHUe Kypca ajredpsl 7 kjaacca — 4 yaca
1 1 YucioBble U alireOpandecKue BoIpa- 01.09 1 uemeepmo
xenus. CBoICTBa CTENIEHH C HATY-
paJIbHBIM MOKa3aTelieM
2 2 Dopmyibl cokpanienHoro ymaoxkenuss | 02.09
3 3 ®yHKIMA Y = X° U ee cBOiiCTBA 06.09
4 4 Bxoonasa konmponvnas paboma 08.09
I'naBa 1. Anreopanuyeckue 1poom — 21 yac
5 1 OCHOBHBIC IOHATHS 09.09
6 2 OcHOBHOE CBOMCTBO ayredpandeckon 13.09
apobu
7 3 [IpeoOpazoBanue anredpanyeckon 15.09
apobu
8 4 CrnosxeHue U BRIYUTaHUE anredpanye- 16.09
CKUX Jpo0eit ¢ 0IMHAKOBBIMH 3HAME-
HATEJISIMU
9 5 AJITOPUTM CJI0KEHUSI M BBIYUTAHUS 20.09
anre0panveckux apooeit ¢ oAMHaKo-
BBIMH 3HAMEHATEIISIMU
10 6 CrnoxeHne ¥ BRIYMTaHHE anreOpande- 22.09
CKUX Jpo0elt ¢ pa3HBIMU 3HAMEHAaTe-
JSIMU
11 7 ANTOPUTM CIOXKEHUS Y BBIYUTAHUS 23.09
anredpandeckux Jpoodei ¢ pasHbIMU
3HaMEHATeISIMU
12 8 [TpuMeHeHus anropuTMa OThICKAaHUS 27.09
o0111ero 3HaMeHaTes A1 HECKOIbKUX
anredpandeckux apooei
13 9 O6o6marmuii ypok no teme «Cio- 29.09
YKEHHE M BBIYUTAHHE aNreOpandecKux
Ipobein»
14 10 | Koumponvnas paooma Ne 1 no meme
«Cnoscenue u gpluumanue anzedpa- 30.09
uyeckux opooeir»
15 11 | AHanu3 KOHTPOJbHOU pabOThI 04.10
16 12 YMHOKEHUE U JIeJIeHHe aaredpanye- 06.10
CKHX JIpo0ei
17 13 Bo3sBenenue anredbpandeckux apooeit 07.10
B CTEIICHb
18 14 | [Ipeobpa3oBaHue pallMOHAIBHBIX BbI- 11.10
paXKEHUI
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19 15 | [Ipeobpa3oBaHue parMOHANBHBIX BbI- 13.10
pakeHuid. Jloka3aTeIbCTBO TOXKIECTB.

20 16 | O6o6maromuii ypok mo teme «Ilpeod- 14.10
pa3oBaHuE pallMOHAIBLHBIX BBIpaXKe-
HUI»

21 17 | IlepBble IpeACTABICHUS O PEIICHUN 18.10
palMOHATIBHBIX YPaBHEHUN

22 18 | Pemenne panoHaabHBIX YpaBHEHUH 20.10

23 19 | Cremnensb ¢ OTpHLIATEIEHBIM IIEITBIM 21.10
1oKazaresieM

24 20 | YmporeHnue BBIpaXeHUH C OTpUIia- 25.10
TEJIBHBIM IIEJIBIM [TOKa3aTeIeM

25 21 | Koumponsnas paboma Ne 2 no meme 27.10
«Anzebopauueckue opoou

I'naBa 2. ®ynkuus y = JX . Coiicta KBa/IpaTHOro KopHs — 18 yacos

26 1 PanmonansHble yncia 28.10

27 2 beckoHeuyHbIe TeCATHYHBIC TIEPUOIH- 08.11 2 yemeepmop
YECKHUE TpoOH

28 3 [TonsiTve KBaAPATHOTO KOPHS U3 HEOT- 10.11
PHIIATEILHOTO YKCIIa

29 4 KBaapaTHbIii KOpEHBb U3 HEOTPHIIA- 11.11
TEJIBHOTO YHCIia

30 5 HppanyronaibHbIe YrCIIa 15.11

31 6 MHOXeCTBO JICHCTBUTENBHBIX YHCEI 17.11

32 7 OyHKIuA Y = Jx , €€ CBOMCTBA U I'pa- 18.11
buk

33 8 [Toctpoenne rpadukoB GyHKIHIA 22.11
y=+/x

34 9 CBoiicTBa KBapaTHBIX KOPHEH 2411

35 10 | [IpumeHeHHEe CBOMCTB KBaJpaTHBIX 25.11
KOpHEH

36 11 | [IpeoOpa3oBaHue BeIpaXke€HU, coep- 29.11
JKAIUX OTIEePALINIO U3BJICUCHHSI KBA/I-
pPaTHOTO KOPHS

37 12 | [IpeoOpa3oBaHue BEIpaKEHHIA, COEp- 01.12
KaIUX KBaJPaTHbIC KOPHU

38 13 | OcBoOoOXIeHNE OT UPPAMOHATHLHO- 02.12
CTH B 3HaMEHaTele

39 14 | O6o6maronumii ypok rno reme «OyHK- 06.12
sy = Jx . Cpoiicrea KBaJIpaTHOTO
KOPHSD»

40 15 | Koumponsuaa paboma Ne 3 no meme 08.12
«@ynkyusn y = JX. Ceoiicmea keao-
PAmMHO20 KOPHA)

41 16 | AHanu3 KOHTPOJIbHOU PabOTHI. 09.12

42 17 Mopynb qeHCTBUTENBHOTO YKCIIa U 13.12

ero coiictea. @ynkuus Y = |X|
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43

18

3auwuma npoexma «Cnocoowl peuie-
HUA YPAGHEHUIL U HEPABEHCME C MO-
oynem».

15.12

I'naBa 3. KBaaparnunas pynkuusa. @ynknus y = k_ 18 yacos
X

44 1 ®yukuus Y = kx?, ee cBoiicTBa 1 rpa- 16.12
buk

45 CaoiictBa pyHKIHA Y = KX? 20.12

46 [TocTpoenue rpaukoB KyCOUHO-3a- 22.12
JAHHBIX QYHKIUN

47 4 DyHKIHA Y =—, ee CBOMCTBA U I'pa-

X’ 23.12

buk

48 5 . k 27.12
CaoiicTBa (hyHKIUH Y = <

49 6 KoHntponbnas padora Ne 4 mo teme 10.01 3 uemeepmo
OyHKIHSA Y =§ Y =k »

50 7 AHanm3 KOHTPOJIBHOM padboTsl. Kak 12.01
MOCTPOUTH TpaduK PYHKIHNH
y = f(x+1), eciu u3BecTeH rpaduk
bynkun y = f(X)

51 8 [Toctpoenue rpaduka QyHKIUU 13.01
y=f(x+I)

52 9 Kak moctpouts rpaduk GyHKINN 17.01
y = f(X)+m, ecnu u3BecTeH rpadux
bynakun y = f(X)

53 10 | [Hoctpoenue rpaduka GyHKIUN 19.01
y=f(X)+m

o4 11 | Kak noctpouTts rpa@ux GyHKINH 20.01
y = f(x+1)+m, ecnu u3BecreH rpa-
¢ux pynknuu y = f(x)

55 12 | [loctpoenue rpaduka GyHKIUN 24.01
y=f(x+1)+m

56 13 OyHKIHA Y = ax? +bx+c, ee cBoii- 26.01
CTBa U rpadux

57 14 | [loctpoenue rpaduka GyHKIUN 27.01
y=ax’ +bx+c

58 15 | I'paduk kBagpaTHuHON PyHKIMK 31.01

59 16 | I'paduueckoe penieHre KBaJpaTHBIX 02.02
YpaBHEHUU

60 17 O6o6maromuii ypok no teme «Kpan- 03.02
patndHas QyHKIHD»

61 18 | Koumponsuaa paboma Ne 5 no meme 07.02
«Keaopamuunasn ¢pynxkyus»

I'nasa 4. KBagpaTHbie ypaBHenus — 21 yac
62 ‘ 1 ‘ OcHoBHbIE OHATHS ‘ 09.02 ‘
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63 2 KBazpaTHble ypaBHEHUS 10.02

64 3 ®dopMyJIbl KOpHEH KBaJAPaTHOTO ypaB- 14.02
HEHHS

65 4 AJTOPUTM BBIYHCIICHHUS] KOPHEH KBaJI- 16.02
pPaTHOTO YpaBHEHHS

66 5 Pemenre kBaApaTHBIX YpaBHEHUM 17.02

67 6 PanvoHasibHbIE YpaBHEHHUS 21.02

68 7 Pemenre panmoHaJIbHBIX YPaBHCHUM 24.02

69 8 O6o06matromuii ypok mo teme «Kaj- 28.02
paTHbIe YpaBHEHUS

70 9 Konumponvnas paboma Ne 6 no meme 02.03
«Keaopammnoie ypasnenuny

71 10 | PammoHasibHBIC ypaBHEHUS KaK MaTe- 03.03
MaTHYECKHE MOJICNIN PEaTbHBIX CUTYya-
JA050%1

72 11 | Pemienue 3a1a4 Ha ABMKEHHE IO BOJIC 05.03

73 12 Pewienue 3amay Ha IBUKEHUE 09.03

74 13 | Pemenue 3a1a4 pa3HOro THIA 10.03

75 14 | ®opmyna KopHEH KBapaTHOTO ypaB- 14.03
HEHHS C YETHBIM BTOPBIM KO PHIIH-
SHTOM

76 15 | Pemenue kBajipaTHBIX YpaBHEHHI C 16.03
YETHBIM BTOPBIM K03 puitmeHToM

77 16 | Teopema Buera 28.03 4 yemeepmo

78 17 | Ilpumenenue Teopemsl Buera 30.03

79 18 | HppanumoHnaibHbIe ypaBHEHUS 31.03

80 19 | Pemenue nppannoHaIbHBIX ypaBHE- 04.04
505071

81 20 O06o6maromuii ypok no teme «Parmo- 06.04
HAJIbHbBIC YPABHEHHU»

82 21 | Konmponsnaa paooma Ne 7 no meme 07.04
«Payuonanvnvie ypasnenusn»

I'naBa S. HepaBencrBa — 15 yacos

83 1 CBoiicTBa YHCIOBBIX HEPABEHCTB 11.04

84 2 [TpuMeHeHnEe CBOMCTB YNCIIOBBIX HeE- 13.04
paBEHCTB

85 3 JleiicTBHS ¢ YMCIIOBBIMU HEPABEH- 14.04
CTBaMH

86 4 Hccnenoanue GpyHKIIMU HA MOHOTOH- 18.04
HOCTh

87 5 Hcnonb3oBaHue CBOWCTB MOHOTOHHO- 20.04
CTH

88 6 Penrenne TMHEHHBIX HEPABEHCTB 21.04

89 7 Pemenue cucrem IMHENHBIX HEpa- 25.04
BEHCTB

90 8 Pemenne kBapaTHBIX HEPABEHCTB 27.04

91 9 ANTOpUTM pelleHus! KBapaTHbIX He- 28.04
PaBEHCTB

92 10 | Pemenne xBagpaTHBIX HepaBeHCTB Me- | 04.05

TOJAOM MHTCPBAJIOB
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93 11 | O6o6marommii ypok o teme «Hepa- 05.05
BEHCTBa»

94 12 | Koumponvnas paooma Ne 8 no meme 11.05
«Hepasencmea

95 13 | IIpubnwxeHHbIC 3HAYCHUS ICHCTBU- 12.05
TEJIbHBIX YUCEIT

96 14 | HorpemHocTh npubmkenus. Cran- 16.05
JIAPTHBIN BHUJI TIOJIOKHUTEIBHOTO YUCIIA.

97 15 | UtoroBasi KOHTpOJbHas padoTa. 18.05

O06061aK0111ee TOBTOPEHHE — 5 YaCOB

98 1 Anrebpanyeckue 1poou 19.05

99 2 CBoiicTBa KBapaTHOTO KOPHS 23.05

100 3 3awuma npoexma «Ilpouenmot o- 25.05
Kpyz Hacy

101 4 KBaaparHble ypaBHEHHS 26.05

102 5 HepaencTsa 30.05

Ilpumeuanue: B CBS3M C COBIIAJICHUEM YPOKOB aJIT€OPBI IO PACITUCAHUIO C MPA3THUIHBIMU JTHIMU
(23 despans, cpena — 1 yac,02 mast, nonenensHuK — 1 yac, 09 mas, moHenenbHUK — 1 Yac) CrylaHUPOBAHO
102 gaca Bmecto 105 yacos.

KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

9 kiacce
Neypoka | § Tema ypoka Hara IIpumeyanue
IJIaH | paKT IJIaH | pakr
IMoBTOpeHue Kypca ajnredopn! 8 kiacca. (4 4.)
1 IToBropenue. Anredpanyeckue qpodu. Croiictea kBaa- | 01.09 1 yeTBepTH
pPaTHOTO KOPHSI.
2 [ToBropenue. KBanpatmunas pynkmus. Ksagparasie | 02.09
ypaBHECHHSI.
3 [ToBTOpenue. HepaBeHcTaa. 06.09
4 Bxoonas konmponvnasn paboma. 08.09
I'nasa 1. PanmonajbHble HEPABEHCTBA U MX cucTeMbl. (15 4.)
5 1 |PaBHOCHJILHOCTH HEPABEHCTB. 09.09
6 PerieHne kBaipaTHLIX HEPABEHCTB. 13.09
7 Pemrenne HepaBeHCTB ¢ MOTYJISIMU. 15.09
CamocmosmenvHas paboma.
8 IloHsTHE O METOJIE€ HMHTEPBAJIOB. 16.09
9 2 |[poOHo — paloHaIbHbIC HEPABESHCTBA. 20.09
10 JlomomHUTEIbHBIC 3aMEYaHus O MPUMEHEHHH METOIa 22.09
11 PanmonansHbie HepaBeHcTBa. Camocmosimenvhas 23.09
paboma.
12 ITousatre MaoxkecTBa. CIOCOOB! 3aJaHUSI MHOYKECTB. 27.09
13 3. |[HoamuoxecTso. [lepeceuenne u 00bEAMHEHNE MHO- 29.09
14 MHoxecTBa U OllepaIiy HaJl HUMH. 30.09
CamocmosmenvHas paboma.
15 Cucrembl HepaBeHCTB. OCHOBHBIE MTOHSTHSL. 04.10
16 4 CucreMbl HepaBeHCTB. PelreHne npuMepos. 06.10
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17 CucrteMbl HepaBeHCTB. Camocmosimenvhas paboma. 07.10
18 O6o0maromuii ypok 1mo teme «PannonaabHbIe Hepa- 11.10
BEHCTBA U MX CUCTEMBD».
19 Konumponvnas paboma Nel no meme «Pauyuonanvuste | 13.10
HepaseHCmea U UxX CUCeEMbL).
I'naBa 2. Cucrembl ypaBHeHuii. (14 4.)
20 Pabora Hag ommbOkamu. 3agaun, npuBosmue K cucre- | 14.10
MaM ypaBHEHHIA.
21 PanmonansHbIe ypaBHEHHS C IByMs IEPEMEHHBIMU U 18.10
5 |X rpauKH.
22 dopMyna pacCTOSHUS MEXKIY NByMs Toukamu koopau- | 20.10
HAaTHOM IUIOCKOCTH.
23 Cucrembl ypaBHEHUH C IBYMsI ICPEMEHHBIMH. 21.10
24 HepaBeHcTBa v cCTEMBI HEPAaBEHCTB C IBYMS Iepe- 25.10
MeHHbIMU. Camocmosmenvuas paboma.
25 MeTo/ IOJICTAaHOBKH. 27.10
26 Meto1 anreOpanvecKoro CIOKCHHS. 28.10
27 6 Merton BBeJICHUSI HOBBIX ITEPEMEHHBIX. 08.11 2 4eTBepPThH
28 Metopl penieHust cucteMm ypaBHeHu. Camocmos- 10.11
menvHas paboma.
29 Cucrembl ypaBHEHUH Kak MaTemMaTudeckue moaenu pe- | 11.11
7 |aJdbHBIX CUTYAIH.
30 CucremMbl ypaBHEHHN KaK MareMaTu4eckue mojaenu pe- | 15.11
aJbHBIX CUTyauui. Pemenue npuMepos.
31 O6o06maromuit ypok no teme: «Cucremsl ypaBHeHu». | 17.11
32 Konumponsnas paboma Ne2 no meme «Cucmemot 18.11
ypasnenuiin.
33 3awguma npoekma «Onepayuu nao mnoxcecmeamuy, | 22.11
«Paznuunvie cnocodwvl pewienusn cucmem ypasHeHuily.
I'aaBa 3. YncioBbie dynkmmu. (23 4.)
34 Pabora Hag ommbOkamu. Onpenenenne dncinoBoi GyHk- | 24.11
8 |muu. OGnacThb onpeeneHusl.
35 Ob6nacth 3HaueHuii GpyHkuuu. ['paduk hyHKIUN. 25.11
36 Onpenenenne uncioBoi pyukimu. Camocmosmenvras | 29.11
paboma.
37 CrniocoOsI 3a1anus QyHKITUH. 01.12
38 9 OyHKIMK KaK MAaTeMaTUYeCKUE MOJIENN peanbHbiX cu- | 02.12
Tyauumu.
39 CrnocoOs 3ananus pyakiuu. Camocmosmenvuas pa- | 06.12
boma.
40 10 |MOHOTOHHBIC ¥ OTPAaHHYCHHBIC (DYHKITHH. 08.12
41 Haumensiiee n HanbOonbee 3adeHns Gpyakoun. Bei- | 09.12

MYKJIOCTb ¥ HEMIPEPBIBHOCTD (DYHKIIHH.
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42 Uccnenosanue nuHeinoi Gynkmuy, Gpyskuun y = kx?, | 13.12
k

Y=<

43 Uccnenosanne Gynkmmm y = Vx,y = |X|, 15.12
y =ax?+bx +c.

44 CgoiictBa dynkumii. Camocmosmenvrasn paboma. 16.12

45 11 |[YerHble U HeueTHBIC (PYHKITUH. 20.12

46 UYernsie u HeueTHbIC pyHKIMU. Camocmosmenvhas pa- | 22.12
boma.

47 Konumponvnas paboma Ne 3 no meme «Hucnosasn 23.12
¢ynuxyua. Ceoiicmea pynkuyuuy.

48 12 |Pa6ora nan ommbkamu. @ynkuuny = x™ (n € N), ux |27.12
CBOWCTBA U TpapUKH.

49 ®Oyukiuny = x™ (n € N), ux cBoiictBa u rpaduku. 10.01 3 YeTBepTH
Camocmosmenvras paboma.

50 GOyukiuny = x~" (n € N), ux cBoiicta u rpapuku. | 12.01

13

51 GOyukiuny = x~" (n € N), ux cBoiicta u rpapuku. | 13.01
Camocmosmenvhas paboma.

52 Ornpenenenne KyOUYECKOro KOPHS. 17.01

53 14 | ®ynxuns y = ¥, e croiicTsa 1 rpadux. 19.01

o4 ®yukims y = 3/x, eé coiictBa 1 rpaduK. 20.01
Camocmosmenvhas paboma.

55 O6o06maromuit ypok no teme: «CrenenHas ynkuus». | 24.01

56 Konmponsnas paboma Ne 4 no meme «Cmenennas 26.01
dynkyusn.

I'naBa 4. [Iporpeccun. (15 4.)

57 Pa6ora nag ommOkamu. Onpeenenre YMcIoBOn Mmo- 27.01

58 Crioco0bl 3a/1aHusl YMCIIOBOM MOCIIEI0BATENBHOCTH. 31.01

59 15 MonoTtoHHbIe TocnenoBareabHocTH. Camocmoamens- | 02.02
Has paboma

60 Apudmernaeckas nmporpeccusi. OCHOBHbIE TOHSATHSI. 03.02

61 16 ®opmyia N — ro uieHa apudmerndeckoit mporpeccun. | 07.02

62 Apudmerndaeckas mporpeccus. 09.02
Camocmosmenvras paboma.

63 dopMyITBI CyMMBI WICHOB KOHEUHOM apudmeTndeckor | 10.02
IIPOTrpeccuu.

64 XapakTepUCTHIECKOE CBOMCTBO apudmeTndeckoit nmpo- | 14.02
rpeccun. Camocmosmenvras paboma.

65 I'eomeTpuueckas nporpeccusi. OCHOBHBIE TOHSTHSL. 16.02

66 dopmyia N — To YIeHa TeoMeTpruecKkoil mporpeccun. | 17.02
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67 I'eomeTpuueckas nporpeccusi. Camocmosmenvras pa- | 21.02
boma.

68 dopMyIbl CyMMBI WICHOB KOHEYHOM reomerpudeckoit | 24.02

17 |nporpeccun.

69 XapaKkTepuCcTUIeCKOe CBOMCTBO reoMeTpuyeckoit mpo- | 28.02
rpeccun. Camocmosmenvras paboma.

70 O6o6maromuii ypok mo teme «IIporpeccum. 02.03

71 Konmponsunasa paboma Ne5 no meme «Ilpocpeccuuy. |03.03

I'naBa 5. jieMeHTbHI KOMOMHATOPUKH, CTATUHCTUKHA U TEOPUH Bep

ositHocTeii. (13 yacoB)

72 Pa6ora nan ommbkamu. KomOunaropusie 3agaun. Jle- | 05.03
73 18 ITpaBuiio ymHoxeHus. Pakropuaiibl U nepectanoBku. | 09.03
74 Kombunatopusle 3agaun. Camocmosmenvuasn paboma. | 10.03
75 19 |Crartucruka - qu3aitH nHpopManun. TabmmuHoe u rpa- | 14.03
¢budeckoe mpeacTaBieHue HHPOPMAIIUH.
76 UwncioBble XapaKTEePUCTUKU JAHHBIX U3MEPEHHUSL. 16.03
77 Jucnepcusi. 28.03 4 4geTBEpTH
78 [Toacuér BepositHocTelt. Knaccuueckoe onpeaenenne | 30.03
20 |BepOsATHOCTH.
79 CoObITHE 1 MHOKECTBA. BEpOSITHOCTh M TeOMETpHSI. 31.03
80 [Ipocreiinme BepoOSTHOCTHBIE 3a1a4H. 04.04
Camocmosimenvras paboma.
81 21 |DxcnepuMeHTaIbHBIE JaHHBIE M BEPOSITHOCTH coObITHii. | 06.04
82 DKcrnepuMeHTANIbHBIE TaHHBIE U BeposiTHOCTU coObIThii.| 07.04
Pemenne npumepos.
83 O6o6maromuii ypok mo Teme «neMeHTsl komounaro- | 11.04
PUKH, CTATHCTUKH U TCOPUH BEPOSTHOCTEY.
84 Konmponvnaa paboma Neb no meme «Inemenmaol 13.04
KOMOUHAmMOpuUKU, CamucmuKku u meopuu 6eposm-
Hocmeiy.
Hrorosoe nopropenue. Pemenne 3amxa4. (16 4.)
85 Pabota Hax ommbOkamu. IToBropenue. Hucnosble BeIpaxe- 14.04
HUSL.
86 IToBTOpenne. AnreOpandecKkre BIPAKCHUS. 18.04
87 [ToBropenne. DyHKIMHU U TpadUKH. 20.04
88 [ToBTOpeHHEe. YpaBHEHUS U CHCTEMbI YPABHEHUM. 21.04
89 IToBTOpenne. HepaBeHcTBAa M CHCTEMBI HEPABEHCTB. 25.04
90 [ToBTOpenue. HepaBeHCTBA M CUCTEMBI HEPABEHCTB. 27.04
91 IToropenue. Ilporpeccuu. 28.04
92 [ToBTopenwue. [Iporpeccun. 04.05
93 [ToBropenue. KomOuHaTopHbIe 3a1auu. 05.05
94 [ToBropenue. KomOuHAaTOpHBIE 33/1a4H. 11.05
95 Hmozosaa konmponvuas paboma. 12.05
96 Penrenue 3ama4 Ha cocTaBieHHE YPaBHEHUH HITH CUCTEM 16.05
YPaBHEHUH.
97 Penienue 3a1a4 Ha cMecH, CIUIABEIL. 18.05
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98 3awguma npoekma «Onucanue peanvHvlx cumyayuii ¢ no- | 19.05
MOWBIO RPOZPECCUTL).

99 3awuma npoexma «Cmamucmuka Hauiezo Kuaccay. 23.05

100 Pemenue nornyeckux 3amay. 25.05

Ilpumeuanue: B CBSI31 C COBIAJICHUEM YPOKOB aJIr€OPbI IO PACIIHCAHUIO C NP3 AHUYHBIME JTHIMHU

(23 despais, cpena — 1 gac, 02 mas, nonenenbHUK — 1 gac, 09 mas, moHeaeNpbHUK — 1 Yac) CIIaHUPOBAHO
100 gacos BmecTo 103 wacos.
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