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PaGouass mporpamma o0mieoOpa3oBaTenbHOM y4eOHONW AUCHUIUIMHBL OVY/1.03
Matematka  pa3paboTaHa Ha ~ OCHOBe  TpeOoBaHuii  (eaepaabHOro
roCyapCTBEHHOT0 00pa30BaTENbHOIO CTaHJapTa CPEeIHEro oOLIero oopa3zoBaHuUs
(maee — ®I'OC COO) (ytBepkaeH mpukazoM MHHHCTEpPCTBA 0Opa30BaHUsS W
Hayku P® ot 17.05.2012 Ne 413); pexomeHanuii Mo opraHu3alldd MOJy4CHUS
cpeaHero oo6Omiero oOpa3oBaHUs B MpeAeiaXx OCBOSHHUS 00pa3oBaTeIbHBIX
nporpaMMm cpeHero mnpodeccuoHaabHOro 00pa3oBaHus Ha 0a3e OCHOBHOIO
oOmiero 00pa3oBaHUsl C Y4eTOM TpeOoBaHUM (eaepalibHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB W MOJTy4aeMoOil mpodeccru Win CHeruaibHOCTH
cpenHero  mpodeccHoHaNbHOTO  OoOpa3oBanus  (mucbmo  JlemapramenTa
roCyJapCTBEHHOM TOJUTUKU B cdepe moArotoBku padoumx kaapoB u [I1O
MunoOpnayku Poccun ot 17.03.2015 Ne 06-259, wusm. Ilpotokon Ne 3 or
25.05.2017); npuMmepHOW mporpaMMmbl OO0IIEOOPA30BATEIIBHOM  JUCIUILIHMHBI
«MaremaTtuka: anrebpa ¥ Hayajga aHaliu3a, reoMeTpus» ojao00peHHor HayuHo-
MeToaudyeckuM coBeTtoM lleHTpa mnpodeccuonambHoro oOpazoBanus DPIAY
«®UPO» u pekoMeHJOBaHHOW Il pean3allii OCHOBHOM MpodeccHuoHabHON
obOpazoBatenprHol TporpamMmbl CIIO Ha 6a3e OCHOBHOTO 00IIero 0Opa3oBaHUs C
MoJIy4YeHHeM cpeaHero obirero oopaszoBanus (mpotokos Ne 2 ot 26. 03. 2015), ¢
yuetoMm [IpumepHOit 0CHOBHOI 00pa3oBaTeIbLHON MPOTpaMMbl CPEIHEro OOIIEro
oOpa3zoBaHus, OJOOpPEHHON pelieHueM (eaepalbHOrO Yy4eOHO-METOIMUECKOTO
o0benieHus o oduieMy odpa3oBaHuio (MpoTokos oT 28 utoHs 2016 1. Ne 2/16-3).
PaGouass mporpamma oOmieoOpazoBarenbHON y4eOHONW AUCIUIUTHHBL OY]1.03
Maremaruka.

CoriacoBaHo:

3aMECTHTEIb JUPEKTOpa IO //

y4eOHO-METOIMUECKOM paboTe M A.A. KappsnaiineH
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1. MACIHOPT PABOYEM NPOT'PAMMBI YUEBHOM JTUCHUTIJIAHBI
OY/1.03 MATEMATHKA

1.1. O6s1acTh NPUMEHEHUs] TPOTrPAMMBI Y4eOHOM AUCHUTIIMHBI
[Iporpamma  yueOHOW  guctuIUIMHBI ~ «MaTemMaTukay  SBISETCS  YacCThIO
o011e00pa3oBaTeIbHOTO  LUKJIA  00pa3oBaTEeNIbHOM  MpPOTrpamMMbl  CPEIHEro
1po(hecCuOHATBLHOTO 00pa3zoBaHHUs: - IPOrpamMMBl NOJTOTOBKHU
KBaIM(UUMPOBAHHBIX pabounx, ciayxaumx (manee—IIIIKPC) mo mnpodeccun
cpeanero npodeccuonanbHoro oopazonanusi: 43.01.09 IoBap, konauTep.

1.2. Mecto y4eOHOH AUCUMILUIMHBI B CTPYKType o0pa3oBaTe/ibHOM
MporpaMmabl

YueOHas JUCHUIUIMHA SIBIASETCS JUCHMIUIMHOW 0011e00pa30BaTeIbHOIO
y4eOHOro IHMKJIa B COOTBETCTBMHM C €CTECTBEHHO-HAYYHBIM MpoduiieMm
npodeCCUOHAIBHOTO 00pa30BaHUs.

VYyebHas TucuUIUIMHA OTHOCUTCS K mpeameTHoi obmactu ®I'OC cpeanero
obmero oopazoBanus «MaremaTnka U1 THHOPMATHKAY.

YpoBeHb OCBOEHUS Y4eOHOW AMCHMIUIMHBI B cooTBeTcTBUU ¢ DI'OC
cpenHero oo01ero oopazoBanus 0a30BbIN.

N3yuenne  yueOHOW  MUCHUIIIMHBI  3aBEPIIACTCS  MPOMEKYTOUHOUN
aTTectanueil B popme sk3amena B pamkax ocBoeHus [IIIKPC na 6aze ocHOBHOTO
ob1rero oopa3oBaHusl.

1.3. Pe3yabTaThl 0CBOEHHA YUeOHOM TMCHHUNIHHBI

OcBoenue cojaepkanusi 0011e00pa3oBaTeIbHON YUeOHON JUCHUIUIMHBI
OVY/1.03 Marematuka 0O€CIEUMBAET IOCTURKEHUE OOYYAIOLIUXCS CIEAYIOIINUX
pe3yabTaTtoB: (HOPMUPOBAHUE MPEACTABICHUNA O MaTeMaTUKE KaK YHUBEPCAIbHOM
S3bIKE HAYyKH, CPEJICTBE MOJICIIMPOBAHMS SIBJICHUM M MPOLECCOB, 00 HACIX U
METOJaX MaTeMaTUKH; pa3BUTHE JIOTMYECKOrO MBIIUICHUSI Ha  YpPOBHE,
HEoOXoauMOM it Oyaymied  npodeCCHOHAIIBHOM — JIESITeIbHOCTH,  JJIs
MPOJIOJDKEHUS 00pa30BaHUs M caMOOOpa30BaHUs; OBJIAJICHHE MaTEeMaTHYECKUMU
3HAHUSIMU M yYMEHUSIMH, HEOOXOJUMBIMHU [IJIi ~ TOBCEAHEBHOM KU3HM, IS
U3YYEHUSI CMEXHBIX E€CTECTBEHHOHAYUYHBIX IUCIHUIIMH Ha 0a30BOM YpOBHE U
JUCHUIUIMH  TpOo(EeCCUOHATBHOTO IMKJIA;, BOCIHUTAaHUE KYJIbTYpPhl JIMYHOCTH,
MOHUMAaHUSI 3HAYMMOCTH MAaTE€MaTUKH IS HAyYHO-TEXHUYECKOro Iporpecca,
OTHOUIEHUS K MaTeMaTuKe, KaK K 4acTh OOIICYEIOBEYECKON KYJIbTYphI, dYepe3
3HAKOMCTBO C UCTOPUEN MAaTEMAaTUKH, SBOJIIOIIMUEN MAaTEMATUUYECKUX HJIEH.

B pamkax ocBoeHuss paboueid mnporpaMMbl y4yeOHOM AMCHMIUIMHBI Yy
oOyyarouxcst hopmupytorcs audHocTHbie (JIP), ocBanBaroTcsi MeTanpeamMeTHbIe
(MP) u npenmeTHbie pe3ynbTaThl 0azoBoro ypoBHs (IIP6), B cooTrBeTcTBUHM C
tpedoBanusiMu OI'OC cpennero obiero oOpa3oBaHus.

Koambi Ilnanupyemble pe3yJbTAaThl 0CBOCHHS TUCHHMIIIMHBI BKJIKYAIOT

JIP 05 c(hOpMUPOBAHHOCTh OCHOB CaMOPA3BUTHS M CAMOBOCIIMTAHHUS B COOTBETCTBUU C
00IIeYeIOBeUECKUMH TICHHOCTSAMH H  HWJeallaMd  TPaKJAHCKOTO OOIIEeCTBa;
TOTOBHOCTb M CITOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPYECKOW M OTBETCTBEHHOM
JACATCIIbHOCTH,




JIP 06

TOJICPAHTHOE CO3HAHWE U TOBEJICHHWE B TOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JHWANIOT C JPYTMMH JIFOJABMH, JOCTHUTaTh B HEM
B3aMMOTIOHMMAHUs, HAXOJUTh OOIMWe TeNM U COTPYOHWUYATh JUIA WX
TOCTHXKEHUS, CIOCOOHOCTh  NPOTHBOCTOSITH  UACONOTHH  IKCTPEMHU3MA,
HallMOHAIN3Ma, KCeHOGOOUH, TUCKPUMUHAIIMN TI0 COIUATBLHBIM, PEIIMTHO3HBIM,
pacoBbIM, HAIMOHAIBHBIM TMpPH3HAKAM M JPYTMM HETaTUBHBIM COIHATbHBIM
SIBJICHUSM;

JIP 07

HaBbIKM COTPYAHMYECTBA CO CBEPCTHMKAMH, JETbMH MJIAJIIErO BO3pacTa,
B3POCIABIMH B  00pa3oBaTEIIbHOM,  OOIIECTBEHHO  TOJIE3HOW,  Y4eOHO-
UCCJIE0BATENIBCKON, IPOCKTHOM U APYTUX BUJAX AESATEIBHOCTH;

JIP 08

HPaBCTBEHHOE CO3HAHHE M TIOBEJACHHE HAa OCHOBE YCBOCHHUS OOIICUETOBEYECKUX
IICHHOCTCIH;

JIP 09

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA
MMPOTAKCHUUN Bcel JKU3HH, CO3HATCIILHOC OTHOMICHHUC K HCIPCPLIBHOMY
00pa3oBaHUIO0 KaK YCIOBUIO YCIEIMHON NpodeccHoHambHON M OOIIECTBEHHON
JACATCIIbHOCTH,

JIP 10

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ACTETHUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

JIP 13

OCO3HaHHBIM BBIOOP Oynymiedl mnpodeccnrn W BO3MOXKHOCTEH pean3aliuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K MpodhecCHOHAIbHOM
NEeSITeTbHOCTH, KaK BO3MOXKHOCTH yYaCTHS B PEIICHUH JIMYHBIX, OOIECTBEHHBIX,
rOCyJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM.

MP 01

YMEHHUE CAMOCTOSITEIBHO OMPENENATh LU EeATeIbHOCTH U COCTaBISATH IUIAHbI
NESTENIbHOCTH;  CaMOCTOSITEIbHO  OCYIIECTBJIATh,  KOHTPOJIUPOBATH U
KOPPEKTUPOBAaTh JEATEIbHOCTh; HCIIOIb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JNOCTHKEHHUSI TIOCTaBJICHHBIX IeJied M peaju3aldd IUIaHOB JESITeNbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUsIX;

MP 02

yYMEHHUE MPOAYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOMN
ACATCIIBHOCTH, YYHUTBIBATL IMO3ULUHU APYIUX YYACTHUKOB JCATCIBHOCTH,
s dexTUBHO paszpeniaTb KOHOIUKTHI;

MP 03

BJIaJICHVE HABBIKAMU ITO3HABATEIHLHOM, YUeOHO-UCCIIEIOBATETLCKON 1 MPOSKTHON
JeSTeTLHOCTH, HAaBBIKAMH pa3pelieHus MpooJieM; ClIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOATEIIBHOMY  IOMCKY METOAOB  PpELICHUS NPAaKTUYECKUX  3a/]ad,
MIPUMEHEHHUIO PA3JUYHBIX METOJI0B O3HAHMUS;

MP 04

TOTOBHOCT M CIIOCOOHOCTH K  CaMOCTOSITENIbHOW  MH(OPMAIIMOHHO-
TI03HABATEBHOMN JESATEIHLHOCTH, BJIaJICHIUE HABBIKAMH MOJTYYCHHUS HEOOXOIMMOM
uH(pOpMallMM W3 CIOBapeld pa3HBIX THUIIOB, YMEHHE OpPHUEHTHUPOBATHCS B
pa3IMYHBIX ~ HMCTOYHMKAX  WHQPOpMAIMW, KPUTHYECKH  OICHWBAaTh U
MHTEPIPETHPOBATH HHPOPMAIIHIO, MTOTYIAEMYIO U3 Pa3IMYHBIX UCTOYHUKOB,;

MP 05

YMEHHUE HCIIOJIb30BaTh CPEACTBA HMH(DPOPMAIMOHHBIX M KOMMYHUKAIMOHHBIX
texHonoruil (nanee — MKT) B pemieHnrn KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3ajJjad C COOJIOACHHEM TPeOOBaHUI IPrOHOMMKH, TEXHHUKH
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeHHs], IPaBOBBIX U 3TUYECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€301aCHOCTH;

MP 07

YMCHHUC CaMOCTOATCIBHO OHLCHUBATH W NPHUHUMAThL PCIICHHUA, ONPCACIAIOIINC
CTPATCruI0 NOBCACHUA, C YYCTOM I'PAXKTAHCKHUX U HPABCTBCHHBIX HCHHOCTeﬁ;

MP 08

BJIaACHUC A3BIKOBBIMU CPCIACTBAMU — YMCHHC SICHO, JIOTUYHO W TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUA, UCIIOJIB30BAThH aACKBATHLIC SA3BIKOBBIC CPEACTBA,

MP 09

BJIQJICHVE HABBIKAMHU TIO3HABATENHLHON peIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX
JIEUCTBUUA M MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, IPaHUII
CBOCTO 3HAaHHMA W HC3HAHUA, HOBBLIX IIO3HABATCIIBHBIX 3adad M CpPCACTB HX
JIOCTHKEHUSL.

I1P6 01

c(OpPMHUPOBAHHOCTH MPEACTABICHUN 0 MaTEMAaTHKE KaK YaCTH MUPOBOM




KYJIBTYPbI 1 MECTE€ MAaTEMAaTUKU B COBPEMEHHOMN IIUBUIIM3AINH, CITIOCO0axX
OMMCaHUs SBJIICHUN PEabHOTO MUPA HA MATEMATHUYECKOM SI3bIKE;

I1P6 02

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHUECKUX MOHATUAX KaK
BAKHEUIIIUX MATEMATUYECKUX MOJIEIISIX, MO3BOJISIFOLIUX OMUCHIBATh U U3y4YaTh
pa3HbIe NMPOLIECCHI U ABJICHUS; TOHUMaHNE BO3MOKHOCTH aKCHOMaTHYECKOTO
MOCTPOEHHUS MATEMATHUYECKUX TEOPHH;

I1P6 03

BJIaACHUC METOJaMU JOKa3aTCJIbCTB U AJITOPUTMOB PCIICHHA, YMCHUC UX
IMPUMCHSATH, IPOBOAWUTH JOKA3ATCIbHBIC PACCYKACHUSA B XOAC PCHICHUS 3aa4;

I1P6 04

BJIa/ICHUE CTaH/IaPTHBIMU MPUEMaMU PEUICHUS PalluOHATBHBIX U
HppaluOHAJIbHBIX, MMOKA3aTCIbHBIX, CTCIICHHBIX, TPUTOHOMCTPUUCCKUX
YpaBHEHU U HEPABEHCTB, X CUCTEM; HCIIOIb30BAHHE FTOTOBBIX KOMIIBIOTEPHBIX
nmporpamMmm, B TOM HUCJIC U ITOUCKA MYTH PCIICHUA U UJIJTIOCTpAalluu pCIICHUS
ypaBHEHU U HEPABEHCTB;

ITP6 05

c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX TIOHATHUSX, UJESX U METOJaX
MaTeMaTUYECKOr0 aHaJIN3a;

I1P6 06

BJIaJICHUE OCHOBHBIMHU MOHATHAMM O IJIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpUYECcKuX (pUrypax, uXx OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTh
YMEHHMsI pacrio3HaBaTh FreOMEeTpUYecKre (PUTyphl Ha YepTexax, MOJIEIsIX U B
pearbHOM MHpE; MPUMEHEHUE U3YUEHHBIX CBOMCTB F€OMETPUUECKUX (PUTYD U
dbopMy1 A peleHusl TeOMETPUYECKUX 3a/1a4 U 3a/1a4 C MTPAKTUYECKIM
COJIepyKaHuEM;

I1P6 07

c(OpMHUPOBAHHOCTH MPEACTABICHUHN O MPOLEccaxX U SBICHUIX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeaJIbHOM MUPE,
OCHOBHBIX MTOHATHSX 3JIEMEHTAPHON TEOPHUHN BEPOSTHOCTEW; YMEHU HAXOIUTh U
OLIGHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITHI B IPOCTEHIINX MPAKTHYECKUX
CUTYallUsX U OCHOBHbIE XapaKTEPUCTUKH CIy4ailHbIX BEJIUYUH;

I1P6 08

BJIAACHUEC HABBIKAMHU HCITIOJIB30BAHUA I'OTOBBIX KOMHBIOTepHBIX HpOFpaMM HpI/I
pEIICHNUH 3a]1a4.

B pamkax ocBoeHust yueOHOM TUCIMIUIMHB (POPMUPYIOTCS CISAYIONMINE 001IHe
KOMIICTCHITHH:

OpI‘aHI/IBOBBIBaTB COGCTBGHHyIO ACATCIIbHOCTD, BI:I6I/IpaTI> TUITIOBBIC MCTOAbI U

OK 2 CIOCOOBI BRIMOTHEHUS MPOGECCHOHANBHBIX 33/1a4, OLICHUBATh X
7 (HEKTUBHOCTH M KAY€CTBO

OK 3 [TpuHMMaTh pelnieHus B CTAaHAAPTHBIX U HECTAHIAPTHBIX CUTYAlUSIX U HECTH 3a
HUX OTBETCTBEHHOCTh

OK 4 OcymiecTBISITE TOUCK HHMOpMAITUU, He0OX0 MO 1151 2P (HEKTUBHOTO
BBITIOJTHEHMSI MPO(ECCHOHAIBHBIX 3a]1a4.

OK 5. Hcnonb3oBath nH)OPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
podecCHOHANIbHOM e TEeIbHOCTH

OK 6. PaboTaTh B KOJJIEKTHBE U KOMaH[E, 3(HEKTUBHO OOIIATHCS ¢ KOJIJIETaMH,

PYKOBOJCTBOM, KIIMCHTAMUN

1.4. KosimuecTBO 4aCOB HAa OCBOCHHE MPOrPpaMMbl Y4eOHO TN CHUITHHBI

MaxkcumanbHas yaueOHasi Harpy3Kka oOydatomerocs 2344aca, B TOM YHCIIE:
- o0s13aTenbHas ayIUTOpHAs yueOHasi Harpy3Ka oOydarorierocs 234 4acos.




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOM NTMCHHUILUIMHBI M BHABI Y4e0HO padoThI

Bup yueOHo# padoThI

Oo0nLeM yacoB

9K3aMC€Ha

MaxkcumasibHas yueOHasi Harpy3Ka (Bcero) 234
O06s13aTesibHasi ayIMTOPHAsI YueOHAasi HATPY3Ka (Bcero) 234 | 1
8 MoM qucie: 1 kypc | 684. | 53u.
2 kype | 59u. | 30u.
3 kypc | 24u.
MPaKTUYECKUE PAOOTHI 63 | 1
1 kypc | 144, | 8u.
2 kype | 214. | 20u.
3 kypc | 4u. -
KOHTPOJIbHBIE PabOThI 14 | 1
1 kype | 4u. | 4u.
2 kype | 34. | 2u4.
3kype | 1lu.
[IpomesxyTouHas arrectauus B opMe MUCbMEHHOTO 36u.




2.2. TEMATUYECKUM IJIAH U COAEPXKAHUE YUEBHON JUCHUILIMHBI <MATEMATHUKA»

HaumenoBanue pasnenos u No Coneprkanue yaeOHOTo MaTepuaia, IpaKTHIeCKue padoThI. O6bem | Bpemsna | Yposens
TeM 3aHATH 4acoB U3yuYeHHE | OCBOCHHS
s TEMBI
| xypc (1404)
Beenenue Coneprxanne y4eOHOT0 MaTeprana 5
1. Beenenue 1 2
Maremaruka B Hayke, TEXHUKE, SKOHOMHUKE, HH()OPMAIIMOHHBIX
TEXHOJIOTUSIX U MPAKTHUECKOH aedarenbHocTu. CoBpeMeHHas
AIEKTPOHHO-BBIUNCIUTEIbHAS TEXHUKA U €€ IPUMEHEHHE B pEalIbHON
xu3Hu. Llenu u 3a1aun U3yuyeHus: MaTeMaTUKH B OATOTOBKE
CHEIUATUCTOB (MPUMEHHUTENIBHO K JAHHON CHEIUAIbHOCTH)
2,3,4. | TloBTropeHue Kypca OCHOBHOM ITKOJIBI 3 2
5. Bxomnas konTpospHas padbora 1
Paznen 1.JleiicTBUTENbHBIE YMCIIA 11
Tema 1.1. JlelicTBUTENbHBIE Coneprxanue yueOHOro MaTepuasa S)
ymcna. [lpubnmxennsie 6 =
. [lenple u paruoHanbHBIC YKCa. J{eHCTBUTENBHBIE YHCA.
BBIUMCIICHUSI U
BHIYHCIIHTENBHBIC CPE/ICTBA. 7. [Tpubnuxenne NEHCTBUTENBHBIX YUCENT KOHEYHBIMU JIECATUYHBIMU
TIpOOSIMHL.
8. [ToHsATHE KOMIUIEKCHOI'O YHCIIa M NEUCTBUA HA HUMHU. 1 2
9. [TorpemHocTy TpUOINKEHUIN U BEIYUCIICHUH. 1 2
[IpakTudeckue npuemMbl BEIUUCICHUH ¢ MPUOIMKEHHBIMH TAHHBIMU.
Beruncnenuss ¢ mOMOIIbIO MUKPOKAIBKYIISITOPOB. Berancnenue
3HAYEHUM BBIPAKCHUM.
10. ITpakTuyeckas padora Nel 1 2
Pemenue 3amau ¢ npodeccrnonanbHON HATPABICHHOCTHIO TIO TEME
«JlelicrBuTenpHble uncia. [IpubnmkEHHbIe BEIYUCICHUS U
BBIUHCIIUTENIbHBIE CPEICTBA
Tema 1.2. YpaBHeHus u Coneprxanue yueOHOro MaTepuasa 6
HEPaBEHCTBA MEPBOU U 11. YpaBHEHHSI B CITOCOOBI UX PEIICHUS 1 2

BTOPOM CTEIECHHU.
CucreMbl ypaBHEHUH U

VYpaBHeHUs: JUHEWHBIE, JPOOHO-pAIlOHAIBHEIE,

Crioco0ObI UX pemeHus.

KBaJpaTHBIE.




HEPaBEHCTB. 12. HepaBeHcTBa 11 ctocoObI UX pEIICHUS 2
HepaBencrtBa: nuHeliHble, ApOOHO-pallMOHANbHBIC, KBaJpaTHBIC
Crioco0ObI UX pelIeHus.
13. CucteMbl ¥ CIOCOOBI UX PELICHUS 2
Cucrempl:  nuHEHHBIE, JApOOHO-palMOHATbHBIE,  KBaJpaTHBHIE.
CriocoObl UX perieHHs..
14,15. | IlpakTuueckas padora Ne2 2
Pemenue 3amgay no teme: «CrocoObl penieHns TUHEHHbBIX ypaBHEeHUN
U HEPaBEHCTBY.
16. KonrtponsHas padora Ne 1 2-3
«BpruuciaeHre 3Ha4CHUIN BBIPAXKEHUN. Y paBHEHUS MEPBOM U BTOPOil
CTETICHI
Paznen 2. Kopuu, crenenu u norapudmbl 30
Tewma 2.1. Crenienp u e Coneprxanne y4eOHOT0 MaTeprana 4
CBOWCTBA. 17. Kopuu HaTypaibHOM CTENIEHH! U3 YKClia U UX CBOMCTBA. 2
KopHu HaTypasbHOI CTeneHn U3 4ucia 1 ux cBocrsa. [IpeoOpasoBanue
BBIPKECHUIA.
18. IloHsTHE CTENEHU ¢ PALMOHATIBHBIM  [TOKA3aTENIEM U €€ CBOMCTBA.
[loHsiTHE CcTENeHM C palMOHAIBHBIM  [IOKA3aTeleM M €€ CBOMCTBA.
ITpeoOpazoBaHne BBIPAKEHHIA.
19. CrerreHy ¢ AeiiCTBATEILHBIMY ITIOKA3aTEsIMA W WX CBOWCTBA. 2
CreneHu ¢ JIEMCTBUTENBHBIMU TOKA3aTEIAMHU 51 MX CBOKCTBA.
[TpeoOpazoBaHye BEIPAYKEHUIA.
20. [TpakTrueckas padota Ne3 2
BrinonHenue ToXIeCTBEHHBIX MPe0Opa30BaHU HaJl CTETICHHBIMHU
BBIPAKCHUSIMHU.
Tema 2.2. Jlorapudmbr u ux | Conep:kanue yueOHOT0 MaTeprasa 6
CBOWCTBA. 21,22. | JlorapumMbl © WX CBOMCTBA. 2
Onpenenenue oraprdma dncia, CBorMcTBa jJorapudmon. HarypanpHbie
norapudmsl. Jlecsatuunsie norapupmel. OCHOBHOE JIorapu(MUUecKoe
ToxknectBo. [IpaBuna neiictBuii ¢ norapudmamu. [lepexon k HoBomy
ocHoBaHMIO. [IpeoOpa3oBaHre U BEIUMCIICHUE 3HAYCHHIA
norapu()MUYECKIX BBIPAKSHUH.
23. Pemenne 3a1a4 Ha MPUMEHEHHE CBOMCTB JIOTapu(MOB. 2
24,25. | Ilpaktuueckas pabora Nod 2




26.

| Jlorapu¢Mmbl 1 MX CBONCTBA, IPABHIIA BEIYHCIICHHS JIOrapH(MOB.

Tema2.3. Iloka3arenbHas,
norapupmMuueckas u
cTerneHHast pyHKIUH, UX
CBOMCTBA U TpauKH.

Copep:xanne yaeOHOTO MaTepuana

27.

[Toka3zarenbHast QyHKIMS U €€ CBOMCTBA.

[TonsTre nmokazarenpHOM PyHKITMU. OONACTH OMPEIETICHUSI, MHOYKECTBO
3HayeHni (yHkupy. CBoicTBa (PyHKIMN: MOHOTOHHOCTB. IlocTpoeHne
rpaduka rmokazaTenbHON (QYHKITUH TP Pa3IMIHBIX OCHOBAHHSIX.
[TpeoOpazoBanus rpauKOB: MapaJUICIbHBINA IEPEHOC, CAMMETPUS
OTHOCHUTEIIHO OCEH KOOPAMHAT U OTHOCHUTENIHO Havaia KOOPAWHAT,
OTHOCHUTEJIBHO IIPSIMOM Y = X, PaCTSKEHUE U CKATUE BJIOJIb OCEH
KOOpJIMHAT.

28.

Crenennas (hyHKIMS U €€ CBOMCTBA

OO6mnacTb onpenesnieH s, MHOYKECTBO 3HAYCHHH CTETICHHOMN (DYHKITHH.
CaoiicTBa (PyHKIMH: YETHOCTB, HEYETHOCTD, BO3pAcTaHUE, yObIBAHHE.
[TocTpoenue rpaduka creneHHON (YHKIINHM B 3aBUCUMOCTH OT TTOKa3aTeIst
CTETICHH.

29.

Jlorapudmudeckas GyHKIHS 1 €€ CBOMCTBA.

[Nonsitue norapudmuueckoit pyHkimu. CBoHCTBA YHKIHH.
[Toctpoenue rpaduka orapudmudeckor GyHKIIMA TPU PA3TUIHBIX
ocHoBaHusIX. [IpeobpazoBanust rpauKoB: napauiebHbII HepeHoc,
CUMMETPHSI OTHOCUTEIBHO OCEll  KOOPAWHAT M OTHOCUTEIHHO Hayaa
KOOPJMHAT, OTHOCUTEIBHO MPSIMOH Y = X, pacTsHKEHUE U CXKATUE
BJIOJIb OCEW KOOpJIMHAT.

30.

Pemenwue 3amay mo teme: «IlokazarenpHast, Jorapudmudeckas
(yHKIHMH, UX CBOMCTBA U TpadUKm»

31, 32.

[TpakTrueckas padbota Neb
«IToxazatenpHast, orapugmuueckas pyHKIIUN, UX CBOMCTBA U
rpaukm»

Tema 2.4. Tloka3zaTenbHbIE U
norapuMuIecKue
ypaBHEHUS U HEPABEHCTBA.

Copep:xanne yaeOHOT0 MaTepuana

33,34.

[loka3zaTenbHble YPAaBHEHNSI M HEPABEHCTBA

[TpeoOpazoBaHue 1 BHIYMCIICHIE 3HAUCHUH MTOKA3aTEIbHBIX
BhIpakeHuit. [TokazatensHbie ypaBHeHUS. CTIOCOOBI pEeIICHHS
MPOCTENIINX U CBOJSAILMXCS K HUM NIOKA3aTEIbHbIX YPABHEHUIN
(pa3nokeHue Ha MHOKUTEIIH, BBEJICHUE HOBBIX HEM3BECTHBIX,
rpaduueckuii meton). [lokasarenbHble HepaBeHCTBA. Perenne
MPOCTEUIINX MOKa3aTENbHBIX HEPABEHCTB. VCIoIbp30BaHe CBOMCTB 1
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rpadukoB (HYHKIUI PU PEIICHUN YPAaBHEHHU U HEPABEHCTB.

35,36. | Jlorapupmuueckue ypaBHEHUs U HEPABEHCTBA 2
Jlorapudmmueckue ypapaenus. CriocoObl pelieHus MPOCTEHIITNX 1
CBOJSILUXCS K HUM Jiorapr(pMudeckux ypaBHeHHi. Jlorapupmmuyeckne
HepaBeHCTBa. Pelienne npoctedmmx Jiorapu(MU4ecKux HEpaBEeHCTB.
[TpumeHeHre OCHOBHOTO JIOTApHU(PMUIECKOTO TOXKAECTBA IIPH PEIICHUN
npocTeimmx ypaBHeHHUH. CUCTEMBI JIOTapu(PMHUUECKUX YPaBHEHHUH.
37,38, | MeTozp! pelieHus IoKa3aTelbHbIX YPAaBHEHUH  HEPABEHCTB. 2
39.
40,41, | Meronsl penieHus JorapupMUIECKIX YpaBHEHUH U HEPABEHCTB. 2
42.
43,44, | Ilpaktuueckas pabora Ne6 2
45. «PerieHre TOKa3aTENbHBIX U JIOTAPUPMUYECKUX YPABHCHHUH U
HEPaBEHCTBY.
46. Kontponbnas padota No2 2-3
CoiictBa kopHeil. [loka3aTenbHble U JOrapuPMUUECKIE YPaBHEHHS
1 HEPAaBEHCTBA.
Paznen 3. TIpssMble ¥ TIJIOCKOCTH B TIPOCTPAHCTBE. 21
Tewma 3.1. Coneprxanne y4eOHOr0o MaTepurana 12
HauanbHble moHATHSA 47. [penmer u 3aaun crepeoMerpur. OCHOBHBIE TIOHSTHUS CTEPEOMETPUU: 2
cTepeomeTpuu. Bzanmuoe TOYKA, psAMasi, IIIOCKOCTh. AKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3
pacroyioKeHue MPSIMBIX U HHX.
IIOCKOCTEN B IPOCTPAHCTBE. 48. Bsaumnoe pacnonoxenue IByX OpsiMbIX B mpocTtpaHcTse. [lonsTue 2
CKPEUIMBAIOIIUXCS MPSIMBIX. [IpU3HaK CKPEHIMBAIOIIUXCS TPSIMBIX.
VYro1a ¢ coHanpaBiIeHHBIMU CTOPOHAMH, YTOJI MEXKY MPSMBIMU.
49,50. | [MTapamiensHOCTH IPSAMO M TUIOCKOCTH. [Ipu3HaK mapamienbHOCTH 2
IIPSIMOM U TUIOCKOCTHU. [IoHATHE NapalebHbIX INIOCKOCTEH.
[Ipu3Hak napamienbHOCTH ABYX IIocKocTed. CBOMCTBA
[1apaJUIEIbHOCTH TUIOCKOCTEH.
51,52. | [lonsTHe MapawieabHOTO TPOeKTUpOBaHus. CBONCTBA 2
NapajieIbHOTO MPOSKTUPOBAHUS U UX IIPUMEHEHUE JIS
n3o0paxkeHus Gpuryp B crepeomerpun. OpTOroHAITBHOE
npoekTupoBanue. ['eomeTpuueckre npeoOpa3oBaHus MPOCTPAHCTBA:
napajuleNbHbIN epeHoC, CHUMMETPHS] OTHOCUTEIBHO MIOCKOCTH.
53,54. | IloHsiTHe NepneHIMKYISPHBIX NPSIMBIX B mpocTpaHcTse. [Ipu3nak 2
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MEePNEHANKYISIPHOCTH MPSAMON U TUIOCKOCTH. Teopema o mpsiMoH,
NEPIEHIUKYISIPHON IIIIOCKOCTH. [IOHATHE pacCTOSIHUSA OT TOYKH 110
1ockocTh. CBOMCTBA MEPIECHANKYISIPHOCTH MPSAMOUN M TIJIOCKOCTH.

55,56. | Pemenue 3amau no teme: «IlapannenbHOCTh IPSIMOM U TNIOCKOCTH. 2
[TapannenbHOCTh MIIOCKOCTEM»
57,58. | Pemenue 3amau no teme: «lleprneHauKynsIpHOCT NPSMON U 2
TJIOCKOCTH.)»
Tema 3.2. Coneprxanue yueOHOro MaTepuasa 9
JIByrpaHHbIE YTIIbI 59,60. | [TonsTHE IEPIIEHANKYIISIPA U3 TOYKH K TUIOCKOCTH; HAaKJIOHHOM, 2
MPOBEIEHHON U3 TOYKH K IJIOCKOCTH; OCHOBAaHHUSI HAKJIOHHOW;
MPOEKIUU HAKIOHHOW. OnpeaeneHue IByrpaHHOTO yIiia U €ro
CBOMCTBA. YTOJ MEXAY IPAMOM U INIOCKOCTHIO. [IoHATHE
MEepIeHIUKYISAPHBIX TUIocKocTel. [Ipu3Hak neprnenuKynspHOCTH
IIJIOCKOCTEM. YTOJI MEKIY INIOCKOCTSIMU.
61,62, | Pemenue 3amau mo Teme: «YTOI MEXKIY MPSIMOM U IIIOCKOCTBIO. YTOI 2
63. MEXIy TUIOCKOCTSIMHU.
64,65, | [IpakTtuueckas padota No7 2
66. 1o Teme: «l lapasuienbHOCTh U EPIEHANMKYIISIPHOCTh B IPOCTPAHCTBEY.
67. Kontpomsrast pabota Ne 3 2-3
«[TapanebHOCTb U NepIIeHANKYSPHOCTD B IPOCTPAHCTBEY.
Paznen 4. KomOuHaropuka 11
Tema 4.1. Coneprxanne y4eOHOT0 MaTeprasia 11
DneMeHThl KOMOMHATOPUKU 68,69. | OcHoBHBIE MOHATHA KOMOMHATOPUKH 2
OcHoBHbIE MOHATHA KOMOMHATOPHUKH. 3a7auu Ha MOACUYET Yncia
pa3MeLIECHNM, NEPECTAHOBOK, COUCTAHUM.
70,71, | CroiicTBa OMHOMHAIBHBIX KOADDHUIIECHTOB 2
72. [Tepe6op BapuanToB. @opmyna 6unoma Hetorona. CoiicTBa
OMHOMHHAIBHBIX KO3 durmerToB. Tpeyronbpauk [lackas.
73,74. | Pemenue 3amau no teme: «OCHOBHBIE TOHATHUS U (HOPMYJIBI 2
KOMOWHATOPUKH
75,76, | IlpakTuueckas padota Ne8 2
17. Pemenue 3amau mo teme: «IIpocreiimme KOMOMHATOPHBIC 3aa9M)
78. KontponbHast pabota Ne 4 2-3

«OCHOBHBIE JIEMEHTHI KOM6I/IHaTOpI/IKI/I))
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Pazgen 5. Bektops!l 1 KoOpAMHATHI 23
Tema 5.1. CogepxaHue yaeOHOTO MaTepualia 12
BekTopel Ha IIIOCKOCTH U B - -
MPOCTpAHCTBE 79. [ToHATHE TPAMOYTOJIBHOM NEKApPTOBON CHCTEMBI KOOPIMHAT Ha 1 2
IUIOCKOCTH M B IPOCTpaHcTBE. PaccTossHue Mexay TOUKaMH,
KOOPJAMHATHI CEpEIMHBI OTPE3Ka.
80. [TonsiTHe BEeKTOpa Ha MJIOCKOCTH M B MPOCTpaHCTBE. JmuHa 1 2
HEHYJEeBOT0 BekTopa. KoyuinHeapHble BEKTOPBI.
81. ConarpaBieHHbIE BEKTOPBI. [[pOTHBOMOIOKHO HATTPaBICHHBIC 1 2
BEKTOpBI. PaBEHCTBO BEKTOPOB.
82. OtknaznpiBaHuE BEKTOpPA OT JaHHOU TOuku. CymMma JIByX BEKTOPOB. 1 2
ITpaBuna cnoxenus BeKTopoB. IIpaBuiio TpeyronbHUKaA CI0XKEHUS
IBYX BEKTOpoB. [IpaBuiio napasienorpaMma ClI0Ke€HUs IByX
BEeKTOpOB. CyMMa HECKOJIBKUX BEKTOPOB.
83. Borunranne BekTopoB. Ci0keHUE U BBIYMTAHUE BEKTOPOB. 1 2
YMHOKEHUE BEKTOpa Ha YUCIIO.
84,85. | [IpumeHeHne BEKTOPOB K perieHuto 3a1a4. CpenHsis JIUHUSL 2 2
TpanenuH.
86. Pa3nioxeHne BEKTOpa 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM. 1 2
87,88. Yros Mexay 1ByMs BEKTOPAMH. 2
89,90. | [IpakTuyeckas padora Ne9 2 2
ITpuMeHeHNe BEKTOPOB K PEILICHHIO 3a/1a4.
Tema 5.2 CopepxaHue yaeOHOro MaTepuaa 11
JleiicTBYS HAal BEKTOPAMH 91. Koopaunats! Bektopa. @opmyna pacCTOSHUS MEXAY IBYMS 1 2
Toukamu. [IpaBuna neicTBHil HaJ BEKTOpaMH, 3aIaHHBIMU
KOOPAMHATaMH.
92,93. | ®opMybl AJ11 BEIYUCICHUS JUTMHBI BEKTOPA, yrila MEXITY BEKTOPaAMHU. 2 2
94. IIpocreiimume 3a1au B KOOpAMHATAaX. 1 2
95. CxansipHOE ITPOM3BEICHUE BEKTOPOB. 1 2
96. VYpaBHEHME JTMHUM HA IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH. 1 2
YpaBHeHUEe NpsIMOil. Y paBHEHHE TIIIOCKOCTH.
97,98,99. | Pemenne MareMaTu4ecKuX M MPHUKJIAIHBIX 337a4 C UCHOIb30BAHUEM 3 2
KOOPJAMHAT BEKTOPOB.
100. Perienue TecTOBBIX 3a0aHUi MO TeMe: «JlelCTBUS HaJl BEKTOPAMU» 1 2
101. KontponbHast pabota Ne5 1 2-3
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| «KoopIMHaThI M BEKTOpHl B NPOCTPAHCTBE)

Paznien 6. Tpuronomerpuueckue GyHKINUU 18
Tewma 6.1. Coneprkanne yaeOHOTo MaTepuaa 12
Toxnecrsenmie 102. Pangnannoe nzmepenne yrioB u ayr. COOTHOIICHUST MKy TPalyCHOM 1 2
MpeoOpasoBaH. pamuaHHol Mepamu yria. CHHYC, KOCUHYC, TAHT€HC, KOTaHTCHC YHCIIA.
TpuroHomeTprueckre QyHKIMU YUCIOBOTO apryMEHTa, 3HAKH X
3HAYECHUN
T10 YETBEPTSIM.
103,104. | CooTHOMmIEHHSsI MEXTY TPUTOHOMETPUUECKIMH (PYHKIMSIMU OTHOTO 2
apryMeHra.
105,106. | ®opmy:sl npuBeaeHusi. CHHYC, KOCHHYC U TAHT€HC CyMMBI U 2
pasHocTH 1BYX yrioB. [IpeoOpa3oBaHust CyMM TPUTOHOMETPUYECKHX
¢byskumii B mponseneHus. [IpeoOpasoBanme npon3BeaeHUN
TPUTOHOMETPUYECKUX (PYHKLUH B CYMMBIL.
107, 108. | Cunyc u KocuHycC BOIHOTO yria. @opmMyJibl TOJIOBUHHOTO 2
aprymeHTa. BeipakeHre TpUroHOMEeTpUYECKUX (HYHKIIUHA uyepe3
TaHTEHC MOJIOBUHHOTO aprymenTa. IIpeoOpa3oBaHus mpocTeHmx
TPUTOHOMETPUUYECKUX BBIPAKEHUI.
109,110. | ®opmyIasl IBOHHOTO U MOJIOBUHHOTO apryMEHTA. 2
111,112, | IIpakTtudeckas pabota NelO. 2
113. o teme: «IIpeoOpazoBaHusl TPUTOHOMETPHUECKUX BBIPAKEHUI
Tema 6.2.1 Coneprkanue yaeOHOTO MaTepuaa 8
CaoiicTsa 1 rpaduku 114. [Tonsatue Tpuronomerpuueckoi pyHkuu. O01IacTh ONpeaeneHus, 2
TPUT'OHOMETPUICCKHX U MHO’KECTBO 3HAYCHHUHN.
00paTHBIX 115. YETHOCTh ¥ HEUETHOCTh TPUTOHOMETPUYECKON (DYyHKITHH. 2
TPHTOHOMCTPHHICCKHX 116. [epuon ¢pynkuuu, nepuoanyeckas GpyHkiusa. CBoicTBa QyHKIHIHA 2
bynxumi. y=sinx, y=COSX, y=tgXx.
117,118, | IToBropenwue. [lonroroBka Kk KOHTPOJIBHOU padoTe. 2
119.
120,121. | AnMuHHCTpaTUBHAS KOHTPOJIbHAs padoTa 3a 1 Kypc 2-3
Nroro 3a I kypc Bcero yacos,
B TOM YHCJIE: 121
MPaKTUYECKUX padboT 22
KOHTPOJIbHBIX PaboT 8
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Il kype (113q)

Cogepxanue yaeOHOTO MaTepHrala 12
1,2. [ToBTOpenue marepuana 1 kypca.
Tema 6.2.2. 3,4. [TpakTrueckas padora Nell.
CgoiicTBa u rpaduku ITocTpoenne rpauKOB TPUTOHOMETPHUECKUX (DYHKITHA.
TPUTOHOMETPUYECKUX H 5,6. [IpeoOpazoBanus rpauKOB: MapaJUICIEHBINA IEPEHOC, CAMMETPUS
00paTHBIX OTHOCHTENBHO OCeH KOOPIMHAT U OTHOCHTENILHO Hayaljla KOOpIUHAT
TPUTOHOMETPHUYECKHUX ,pacTshKEHHE U CKaTHe BJIOJb OCel KOOpAMHAT.
GyHKINHA. 7.8. I[NpakTryeckas pabora Nel2.
Pemienue TecToBBIX 3a4aHUM 110 TEME:
«CBoiicTBa ¥ TpaKi TPUTOHOMETPUIECKUX  (PYHKITHII»
9,10. [TonaTue oOpaTHBIX TpUrOHOMETpUUECKUX pyHKIMI. Haxoxnenue
3HAYCHHUI OOPATHBIX TPUTOHOMETPUUYECKHUX (DYHKITHH.
11,12. | Ilpaktuueckas pabora Nel3
Pemenue 3anay ¢ no reme: «Tpuronomerpudeckue QyHKIMI)
Tema 6.3. CopepxaHne yaeOHOro MaTepuaa 12
Tpuronomerpuyeckue 13. [ToHsITHE TPUTOHOMETPUYECKOTO YPABHEHHUSI 1 HEPABEHCTRBA.
yYpaBHEHUS U HEPABEHCTBA DopMyIBI 1JIs PEIIeHUs TPOCTEHIIINX TPUTOHOMETPUIECKUX
YpaBHEHU.
14.
Perienue TpUroHOMETPHUUECKUX HEPABEHCTB ¢ TOMOIIBIO
TPUTOHOMETPHYECKOT 0 Kpyra.
15.
ApKcuHYC, apKKOCHHYC, apKTaHT€HC YUCIIA.
16,17,18. | OcHOBHBIE METO/IbI PEIICHUS TPUTOHOMETPHUUECKUX YPaBHEHUH:
pa3ioKeHue Ha MHOXKUTENH, 3aMEHa HEU3BECTHOT0. Y paBHEHMUS,
CBOJSIIMECS K MPOCTEHIIUM C TOMOIIBIO TPUTOHOMETPUUECKUX
hopmyn
19,20,21. | Pemenue npocTeHIINX TPUTOHOMETPUUECKUX YPaBHEHUH 1
HEPABEHCTB.
22,23,24. | IIpakTudeckas padora Ne 14
Pemennie TpUroHOMETpUUECKUX ypaBHEHUH, CBOJSAIIMXCS K
MPOCTEHUIIINM C TIOMOUIbIO TPUTOHOMETPHUECKUX (DYHKIIUH.
Paznen 7. ®ynkuun u rpaduku 13
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Tema 7.1. ®yHKIMHN, UX Coneprkanne yaeOHOro MaTepuasa 13
CBOICTBa U TpaduKu 25. Oyukuwms, e€ cBoiicTBa. yHkmusa. O0nmacTh onpeaeneHus u 1 2
MHOXECTBO 3HaueHu QyHkuio. CriocoObl 3a1aHust PyHKITUH.
I'paduxu Gynkiuii. [locrpoenue rpadpukoB QyHKIUH, 3aJaHHBIX
pa3nuuHbIMU crioco0amu. CBoICTBa PYHKIIMH: MOHOTOHHOCTb,
YETHOCTh, HEYETHOCTh, OTPaHUYCHHOCTD, IEPUOTUIHOCTD.
[IpomMexyTku Bo3pacTaHus U yObIBaHUS, HAHOOJIbIIIEE U HAUMEHbIIIEee
3HAYEHUS, TOYKU IKCTPEMyMa.
26. 00630p paznmuunbix GyHkiui. CTeneHHble, MOKa3aTeIbHEIE, 2
norapuMUYECKHe U TpUroHOMeTprudeckue QyHkiuu. OnpenencHue
(GbyHKIMI, X CBONCTBA U TpauKu.
27. Cxema uccnenoBanus QyHKIUU 1 2
28,29. | Ilpocreiimue mpeoOpazoBanus rpadukoB GYHKIIHNA: TIEPEHOC BIIPaABO, 2 2
BIIEBO, BBEPX, BHH3 T10 OCSIM KOOPJIMHAT, PACTSDKEHUE U CIKaTHE.
30. HenpepbIBHOCTD QyHKITNH 1 2
31. WccnenoBanue CBOMCTB (DYHKITHMH. 1 2
32,33. Pemenue 3amad o reme «OyHKIMH, UX CBOMCTBA U TpauKmy. 2 2
34,35,36. | [IpakTuueckast padorta Nel5 3 2
«DyHKINHU, KX CBOMCTBA U rpaduKH, MpeoOpa3oBaHus TpahUKOBY.
37. KonrtponsHas padora Ne 6 1 2-3
«DyHKIIUU U TpaPUKN»
Paznien 8. MHOTOrpaHHUKH U KPYTJIbIE Tela 18
Tewma 8.1. Muororpannuku | Coxepskanue yueOHOTO MaTepuaia 10
38. [TonsiTHE O TEOMETPUIECKOM TEJIC U €ro MOBEPXHOCTH. BepinHsl, 1 2
pEOpa, rpann MHOTOTpaHHUKA. Pa3BépTka. MHOTOTpaHHBIE YTJIBL.
Brinykibie MHOTOrpaHHHKH. TeopeMa Ditiepa
39. IIpuszma. Ilpsmas u HaxnoHHas mnpusma. IlpaBuiibHas mpusMa. 1 2
[Tapannenenunen u ero cpoiictBa. Ky06. [lnomanp momHoit u 60KOBOMA
MOBEpXHOCTH Tpu3Mbl. CHMMeTpuH B KyOe, Napasuiesenuree,
npusMe. CeueHust Kyba, MPU3MbI
40. ITupamuna. IlpaBunpHas nupaMuia. Y ced€HHas nupamuaa. 1 2
Terpasp. [lnomaap mosHO#M 1 6OKOBOW MOBEPXHOCTH MTUPAMUJIBI.
Cummerpun B nupamue. CeueHus: nMpaMubl.
41. N300paskeHre MHOTOrpaHHUKOB. PazBepTka 1 2
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42. ITocTpoeHue ceueHn MPU3MBI. 1 2
43. IlocTpoeHne ceueHni MUpaMuIbl. 1 2
44.45,46. | IIpaktuueckas paborta Nel6 3 2
Brrunciienue miomaneii noBepXHOCTH MHOIOTPAHHHUKOB.
47. Kontponbras padota Ne 7 1 2-3
«MHOrorpaHHUKN»
Tewma 8.2. Tena Bpamenuss | Coneprxkanue yueOHOT0 MaTepuaia 8
48. Tena Bpamenus. [ToBepxHOCTH Bpamenus. Teno BpameHus. 1 2
[unmuuap u koHyc. Y cedeHHbIH KoHyc. OCHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, 00pa3ymomas, pa3BepTka. OceBble CeUeHUS U CEUEHUS,
napajuieNbHble OCHOBaHUIO. [101a1p MOBEPXHOCTH HMITHHIIPA,
KOHYyca.
49. [Tap u cdepa. B3aumHOe pacmonoxeHne IIOCKOCTEH u Imapa. 1 2
Kacarenbnas miockocts k cdepe. [Imonmanb moBepxXHOCTH mapa.
50. N3o0paxenue Ten BpamieHus. Pa3sepTka 1 2
ol. IlocTpoeHne ceueHni HMIMHIpa U KOHYCA. 1 2
52,53,54. | [Ipaktnueckas padota Nel7 3 2
Brrunciienne niomanei noBepXHOCTH HMIIMHIPA U KOHYCA, [1apa.
55. Kontponbras padota Ne 8 1 2-3
«Tena Bpamienus»
Pasznen 9. Hauana MareMaTnyeckoro aHajimsa 33
Tema 9.1. Yucnoseie Copneprxanue yueOHOTO MaTepuana S)
TOCICNOBATCIBHOCTH. 56. [MocnenoBarenpHocTH. CIIOCOOBI 3aIaHKS U CBOWCTBA YHCIIOBBIX 2 2
Hpenen yncnoBoi nocaenoBaTensHocTei. [IoHaTHE 0 Ipe/ere YMCIOBON
IOCICNOBATEILHOCTH. nocienoBarenbHocTH. CylIeCTBOBaHUE TIPeIeTa MOHOTOHHOM
OTpaHUYEHHOM TocneaoBaTeabHOCTH. CyMMUpPOBAHUE
nocleoBareabHoCTel. beckoHeuHo yObIBaOIIas reoMeTpUUIeCcKast
Mporpeccusi U €€ cyMmma.
57,58,59. | IIpakTuueckas padora Nel8 3 1
Pemenue 3anay no teme «4ucnoBbIe MOCIEI0BATEILHOCTI
Tema 9.2.ITpousBogHas Cogepxanue yaeOHOTO MaTepHrala 14
bynxumm 60. [Mpoussoanas. [TIoHsTHE O IPOU3BOAHON (PYHKIIUH, €& 1 2
TCOMETPUUYECKUI B (PU3UMUECKHUI CMBIC]I.
61. ®opmynsl nuddeperiupoanus. [IponsBoaHas cTeneHHOW (HYHKIIMHA 1 2

C HaATypaJIbHBIM ITIOKa3aTCJICM. HpOI/I3BO,Z[Ha}I TPUTOHOMCTPHUYCCKUX
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¢byakumii. IIpousBoaHBIE MOKa3aTeIbHOM, JOrapuMUUYECKOW W

00paTHBIX TPUTOHOMETPUUYECKUX (DYHKIUH

62. [TpaBuno nuddepeHmpoBaHus CIOKHON U 00paTHOU (PYHKITHH. 2
63. Bropas npousBonHas u e€ GU3NIeCKuii CMBICIT. 2
64. YpaBHeHHE KacaTelbHON K TpaduKy () YHKIIHH. 2
65,66,67. | [Ipaktnueckas padorta Nel9 2
Brruncnenme npon3BOAHBIX AJIEMEHTAPHBIX (PYHKITHIA.
68. Brruncnenne npon3BOIHBIX CYMMBI, IPOU3BEACHUS, YACTHOTO JIBYX 2
(GyHKIMH.
69. Brruncnenne npon3BOIHBIX CIOKHBIX ()YHKITHA. 2
70,71,72. | IIpaktuyeckas padbora Ne20 2
YpaBHeHHe KacaTeIbHOU K rpaduKy QYHKITHH.
73. KonrtponsHas padora Ne 9 2-3
«Inddepennupoanue GyHKIIHI
Tewma 9.3. Mccnenosanue CogepxaHue yaeOHOTO MaTepualia 14
bymxumii ¢ TIOMOIIBIO 74. [Ipu3HaKK BO3pacTaHus M YObIBaHUS QYHKLIUH. DKCTPEMYM 2
HPOU3BOTHON ¢Gynxmn. Mccnenosanne GyHKIMU HA SKCTPEMYM.
75,76. | HamGomnpiiee 1 HanMeHbIIIee 3HaYeHUE (PYHKITUN HA TTPOMEKYTKE. 2
Haxoxaenne HauOoIbIIero 1 HaMMEHbINEro 3HAYCHUH (PYHKIIUU C
MMOMOUIBIO TPOU3BOJIHOM.
77,78. | [lpumeHeHHE MPOU3BOTHON K MOCTPOCHHUIO TpadUKOB (HYHKITUH. 2
79. [IpuMeHeHne MPON3BOTHOM IJIsT UCCIEAOBAHUS PEATbHBIX 2
(U3MYECKUX MPOIIECCOB (HAXOXKIECHIE CKOPOCTH HEPABHOMEPHOTO
JBYDKEHUS, CUITBI IEPEMEHHOTO TOKA, JINHEHHOH IIIOTHOCTH
HEOJTHOPOHOTO CTEPKHS U T. [1.). HaxoxaeHue CKOpoCTH Jist
rporiecca, 3a1aHHOT0 GOPMYIION U TpauKOM.
80,81. Haxoxnenne HauOOJIBIIEro U HAaUMEHBIIIETO 3HAYEHU, 2
AKCTPEMYMOB (DYHKIIHI C TIOMOIIBIO IEPBOM U BTOPOH MTPOU3BOIHOM.
82,83,84. | IIpaktuueckas padora Ne21 2
HccnenoBanue GyHKIHHN ¢ TOMOIIBIO TPOU3BOIHON U IIOCTPOCHHE
rpaduKoB QyHKITHI.
85,86,87. | [Ipaktuueckas padota No22 2

HccnenoBanue (GyHKIHIA C TOMOLIBIO IIEPBON U BTOPOI
MIPOU3BOAHOMN
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Paznen 10. UaTErpas u ero npuMeHeHne

11

Tema 10.1. [lepBooOpasznas | Conepxanue yaeOHOro MaTepuana S)
1 HEOTIPEICNCHHbIH 88. Onpenenenue neppoodpazHoit. OCHOBHOE CBOWCTBO NEPBOOOPA3ZHOM. 1 2
HHTCTpaT I[TpaBuna HaxOKIEHUS IEPBOOOPA3HBIX.
89. HaxoxxaeHne nepBooOpasHbIX. 1 2
90. Heonpenenenublit ”HTErpag M €ro CBOMCTBA. 1 2
91,92. | IIpaktuueckas pabora Ne23. 2 2
HaxoxeHne HeonpeIelIeHHBIX HHTETPaJIOB.
Tema 10.2. Onpenenennsiii | Conepxanue yaeOHOro MaTepuana 6
MHTCTpalt 93. Onpenenennblil uaTerpai. OnpeneaeHHbIi HHTErPal  €ro 1 2
reoMeTpuyeckuii cMbicia. OCHOBHBIE CBOMCTBA ONMPEICTICHHOTO
uHTerpaia. CriocoObl BEIYMCIEHUS ONPEISIEHHOTO HHTErpaa.
94, ®opmyna Herotona -JleliOnuia. Beraucinenue miomnaaei miockux 1 2
(GuUryp c NOMOIIBIO ONPEAETICHHOTO UHTErpaa.
95. Brruncnenue onpeieeHHbIX HHTErPaoB. 1 2
96,97. | IlpakTuueckas pabota No24. 2 2
Haxoxnenne miomaaei KpuBOJIMHEWHBIX TPAIICLH.
98. Kontponbnas padora Ne 10. 1 2-3
«I1lepBooOpa3nas ¢pynkiun. MaTErpam
Paznen 11. OGBbeMBbI reOMETPUYECCKUX TEIl 9
Tema 11.1. O6bemsI Copneprxanue yueOHOTO MaTepuana 3 3
MHOTOTPaHHIKOB 99. O6beM u ero uzmepenue. ColictBa 00beMoB. MHTErpanbHas 1 2
dhopmyna oobrema. O0beM KyOa, MPSIMOYTOIBLHOTO NapaJljIeIenuneaa.
100. OOBeM pU3MBbI U IUPAMU/IBL. 1 2
101,102. | IIpaktuueckas pabota Ne25. 2
HaxoxieHrne 00beMOB MHOTOTPaHHHUKOB
Tema 11.2. O6beMm Ten Copneprxanue yueOHOTO MaTepuana 6
BpaIlCHIA 103. | O6beM mumHapa u Konyca. dopmyisia oGbema Imapa 1 2
104. [TpakTuyeckas pabora Ne26. 1
OO0beM nnIMHpa, KOHYyCca ¥ mapa.
105. [TonoGue ten. OTHOIIEHUS IIIOIA/IeH TOBEPXHOCTEH U 00BEMOB 1 2
MOXOOHBIX TEJI.
106,107. | Pemenne 3agad mo teme: «OTHOIIEHUS TIIONIAICH TOBEPXHOCTEH 1 2 2
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00BEMOB ITOLOOHBIX TEI.

108. KonTtponsHas padora Ne 11 2-3
«O0bEeMBI TEOMETPUUECKUX TEID)
Paznen 12. DneMeHTHI TEOPHH BEPOSATHOCTEH M MaTeMaTHYECKON CTaTUCTHKH S)
Tema 12.1. DneMeHTHI Copneprxanue yueOHOTO MaTepuana S)
TEOPUH BEPOATHOCTEH 109. OcHoBHble NOHATHS. COOBITHE, BEPOSTHOCTD, CIIOKEHUE U 2
YMHOXEHHE BEpOATHOCTEH. [ToHsATHE O HE3aBHCUMOCTH COOBITHIA.
110. JluckpeTHas cinydaiiHasi BETMYMHA. 3aKOH pacnpezneneHus. Yuciosele 2
XapaKTEPUCTUKHU AUCKPETHOM ciiyyaiiHOW BennuuHbl. [loHsTHE O
3aKOHE OOJIBIINX YHCE.
111,112. | CnyyaitHble COOBITHS M KX BEPOSITHOCTH. 3aJ]a4¥l Ha BEPOSTHOCTD. 2
113. [TpakTuyeckas pabora Ne27. Pemenne 3agau no TemMme «DJIE€MEHTBI 2
TEOPUU BEPOSITHOCTEN.
Hroro 3a Il kypc Bcero gacos, B TOM yuce: 113
MPaKTUYECKUX padoT 41
KOHTPOJIbHBIX padoT 6
Hroro Bcero yacos, B TOM 4ucII€: 234
MPaKTUYECKUX padoT 63
KOHTPOJIbHBIX padoT 14
Koncynpranuun 30
[TpomesxyTounas arrecranus B popMe SK3aMeHa 6 2-3
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3. YCJIOBUS PEAJIN3AIIMUA PABOYEN IMMPOI'PAMMbBI YYEBHOHN
JANCHOUIIJINHBI
3.1. MarepuajJibHO-TEXHUYECKOE O0ecIevYeHue

Jlns peanu3zanuu padodeit mporpaMMbl y4€OHOM TUCIUIIIMHBI UMEETCS

y4eOHBIN KaOMHET MaTeMaTHUKHU
O6opynoBaHue yueOHOTO KaOMHeTa:

- pabouee MeCTO IpernoaaBaTess;

— TO0CaJ0YHbIe MECTa JIIsl 00yYaIOUINXCS;

-  MyJIbTUMEIUWHOE 000pYyI0BaHHE.

3.2. UudopmanmonHoe odecnevyenue o0yueHmst
IlepeyeHb y4eOHBIX M3IaAHU I

OCHOBHBIE HCTOUYHUKH:
1 cTy1eHToB

Marematuka: aiareOpa W Hadajga MaTEMaTHYECKOTO aHAM3a W TEOMETPHS:
yu4eOHUK U CTyA. yupexaeHui cpen.npod. odpazosanus/. M.U. bammakos. —9-¢
u3a., crep. - M.: M3parenbckuil neHTp «Akanemus»,2016.-256 c.

Marematuka. 3anayHuk: yde0.mocobue sl CTyA. YUpexaeHUuW cpel. npod.
obpaszoBanusi/. M.U. bammakoB. —5-¢ u3a., crep. - M.: M3gatenbckuil UEHTP
«Axanemus»,2016.-416 c.

I[OHOJIHI/ITCJII)HBIC HNCTOYHUKHU.

VYyebnoe nocodbue. Maremaruka. I[Toeimennsiit yposenb EI'E -2013(C1, C3)
[Ton pen. @.®@. JIvicenko, M.: JIETOH, 2012.

PaGouas terpans. EI'E 2014 3amaua B1. Apudmerndeckue 3amaun  [lox pen.
CemenoBa A.JI. m Smenko U.B., M.: MITHMO,2014.

Pa6ouas terpaas. EI'E 2014 3anaua B2. I'paduku u auarpamMmbl [Tox pen.
Cemenona A.JI. u Smenxo 1.B.. M.: MITHMO, 2014.

PaGouast terpanp. EI'E 2014 3amaua B4. 3amaun Ha Hammydmuid BeIOOp. [lox
pen. Cemenona AJI. u Amenko 1.B.. M.: MITHMO,2014.

PaGouas terpaas. EI'E 2014 3apaua BS. Ilpocreiinme ypaBHeHUs ITox pen.
CemenoBa A.JI. u SAmenko U.B., M.: MITHMO,2014.

Pabouas terpans. ET'E 2014 3anaua B7. 3nauenus Belpaxkenuit . Ilonm  pen.
CemenoBa A.JI. u SAmenko N.B., M.: MITHMO,2014.

Pabouas terpanb. ET'E 2014 3anaua BS. 'eoMeTpruueckuii cMbICT IPOU3BOAHOM
ITon pen. Cemenona AJI. u Amenko U.B., M.: MITHMO,2014.

s npenogaBartesei

Maremaruka. Kaura ans npenoaaBateneii: meroguueckoe nocoodue aiisa CI10/
M.U. bammakos. -2-e u3n., crep. - M.: U3narensckuit eHTp «Akanemusn»,2014.-
224 c.

JLLA. AnekcannpoBa AnreOpa u Hauana aHanmza 11 kmacc. CaMOCTOSITeIbHBIE
pabotel, M.: Muemo3una,2012.

b.M. Uenes, C.M. Caaksn, C.M. Bapudypn JAunaktuyeckue MaTepuabl.
AnreOpa ¥ Hadasla Marematudeckoro aHanuza. M.: «IIpocsemienue»,2011.
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Caakssn C.M. u gp. Jlunaktudeckue marepuaibl. Anredpa W Havajga aHaiu3a
st 10-11 knaccoB. M.: «IIpocsemienne»,2011.

Tectbl o anre6pe u MmaTeMarudeckoMy ananusy 10 kiacc, I'nmaskos H0.A., M.:
OK3AMEH, 2010.

Tectrl mo matematuke 11 xnacc I'nmaskos FO.A., M.: DOK3AMEH,2010.

M.B. Tkauéra Temarnueckue Tectsl 1o mateMatuke 10 kimacc. M.:
[Ipocsemenue, 2012.

M.B. TkauéBa TemaTuueckue TecTbl no marematuke l1kmacc. M.:
[Ipocsemenne,2012.

I".1. KoBanéra, H.U. MasypoBa TecTsl 111 TEKyIero u 0000I1aroIero
koHTpous. 'eomerpus 10-11 kmace, M.: Yuurtens,2011.

COOpHUK TECTOBBIX 3aJJaHUIN JIJIT TEMAaTUYECKOTO W UTOTOBOTO KOHTPOJIS.
Anrebpa u Hauana aHanmusa 10-11 kmacc.O6mas pen. Taryp A.O., M.: UnTemexr-
ueHTp, 2009.

HNHTepHeT pecypcesnl:

http://www.math.ru Marepuansl 10 MareMaTHKe B EIWHOW KOJICKIIUU
UPPOBBIX 00pa30BATEIBHBIX PECYPCOB

http://school-collection.edu.ru/collection/matematika ~ MockoBckuid  TIGHTp
HENPEPBIBHOT'O MAaTEMATHIECKOTO 00pa30BaHHS

http://www.mccme.ru Bes AIIeMEHTapHas MaTEMaTHKA: Cpennsis
MaTeMaTHYeCKass MHTEPHET-IIIKOJIa

http://www.bymath.net T"azera «Marematuka» M3natensckoro goma «IlepBoe
ceHTs0ps» http://mat.1september.ru

EI'D no MaremaTuke: NOJArOTOBKA K TECTUPOBAHUIO

http://www.uztest.ru 3amaun 1o reoMeTpuu: HHPOPMAIMOHHO-TOUCKOBAs
cucTeMa

http://zadachi.mccme.ru MuTepHeT-nipoekT «3amaum» http:// www.problems.ru
KommnproTepHasi MaTeMaTHKa B IIIKOJIC

http://edu.of.ru/computermath MatemaTrka B «OTKPBITOM KOJIICIKE)

http://www mathematics.ru MaTemaTtka B IMOMOIIb IIKOJbHUKY M CTYACHTY
(Tectsl Mo Matematuke online)

http://school.msu.ru  Marematuka. Illkoma. byaymee. Caiir yuurens
marematuku A.B. [lleBkuHa

http://www.shevkin.ru Maremartudeckue 3Tonbl: SD-Tpaduka, aHUMaIus u
BU3YaJIH3aIis MATeMaTHICCKUX CIOJKETOB

http://www.etudes.ru MaremaTideckoe oOpa3oBaHHE: MPOILIOEC W HACTOSIIEE.
WHaTepHeT-010IMOoTeKa IO METOIMKE MPETIOJaBaHUsI MAaTEMATHKH

http://www.mathedu.ru  MexayHapoaHble  KOH(pepeHIun «MaTeMaTHKa.
Komnsrorep. O6pazoBanuex» http://www.mce.su

Hayuno-oOpazoBatensubiii  calt EqWorld — Mup mareMatnueckux
YpaBHEHUU

http://eqworld.ipmnet.ru  Hay4uHo-monynaspHbli  (H3UKO-MaTeMaTHYCCKUI
xypHan «KBaHT»
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http://www.mathedu.ru/
http://www.mce.su/
http://eqworld.ipmnet.ru/

http://www.kvant.info http://kvant.mccme.ru OO0pazoBareabHbIN
MaTeMaTUYECKUU cauT Exponenta.ru

http://www.exponenta.ru ITopran Allmath.ru — Bcs MaTemaTvika B OJHOM
MecTe

http://www.allmath.rullpuknagHas MaTeMaTHKe: CIIPABOYHUK MAaTEMaTHUECKHUX
(dbopMyI1, IpUMEPHI ¥ 33]1a4U C PEIICHUSMH

http://www.pm298.ru ITpoext KidMath.ru — Jlerckas maTematuka

http://www.kidmath.ru Caiit anementapaoit Mmatemaruku Jmutpus ['ynumHa

http://www.mathnet.spb.ru Yaumcs o bammvakoBy — MareMaTHka B IIIKOJIE

http://www.bashmakov.ruOmumnuansl u KOHKYPCHI IO MaTeMaTHKe JUIs
IIKOJIBHUKOB Beepoccuiickast omuMIraa mKoJIbHUKOB 110 MaTEMaTHKE

http://math.rusolymp.ru 3agaynamk s TOATOTOBKM K OJUMITHAZAM IIO
MaTeMaTHKE

http://tasks.ceemat.ru 3anumarenpHas MaTemMaTHka — OJIHMMIIHAIBLI, WIPBHI,
KOHKYPCBHI TI0 MaTeMaTHKe JIJIsl ITKOJIbHUKOB

http://www.math-on-line.com Maremaruueckue OJTUMITUAIBI U IIKOJIBHUKOB

http://www.olimpiada.ru MareMaTudeckue OMUMIIMAABI W OJMMIIMAIHBIE
3a71a4n

http://wwwzaba.ru MexayHapoaHblii MaTeMaTHYeCKU KOHKYpC «KeHrypy»

MeTtoanueckoe o0ecIrieueHue

1. 3anganus B TecToBOM hopme
2. Tlpe3eHTaruu ypokoB
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOHN

JUCHUIIIAHBI

KOHTPOJ’II) H OHEHKAa pPC3yJbTaTOB OCBOCHHUSA JHUCHHIIIMHBI

OCYIICCTBIIACTCA

npernojaBaresieM B TpoIecce MPOBEACHUS ayJAUTOPHBIX PabOT, CaMOCTOSATEIIBHBIX
paboT, a Tak»Ke BHIOTHEHUS 00yJarONTUMUCS UHIUBUIYATbHBIX 3aJaHUM.

PesyabTaTsl 00yyeHus
(0oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

DopMBbI U METOABIKOHTPOJISI M OLIEHKH
pe3yJbTaToB 00y4YeHust

Auredpa

YMeETh:
BBITIOJIHSITh apH(bMeTI/IqGCKI/Ie JICUCTBUS Ham
quciaMu, co4deTad YCTHBIC U NMHUCbMCHHBIC IMPUCMEIL;
HaXOJUTh NPUOJIMKEHHBIE 3HAUCHMs] BEJIWYMH H

MOTPEIIHOCTH  BBIYUCIEHUH  (abcomoTHass |
OTHOCHUTEIIbHAs); CpaBHMBATD YHCIIOBBIE
BBIPa)KEHUS;

HaXOJUTh 3HAYEHUS KOPHS, CTEMeHH, Jorapudma,
TPUTOHOMETPUYECKUX  BBIPQKEHUH HA  OCHOBE
OTNIpeNieNIeHUs, HCHOJb3ysd TpU HEOOXOTUMOCTH
UHCTPYMEHTAJIbHBIE CpEICTBa; MOJIb30BaThCS
npuOJIMKEHHOW  OLIGHKOM TpHU  MPAKTHYECKUX
pacuerax;

BBITIOJTHATH MPe0Opa30BaHUs BHIPAKCHHM, TPUMEHSIS
dbopMyIbl, CBS3aHHBIE CO CBOWCTBAMH CTEIEHEH,
norapu(MoB, TPUTOHOMETPUIECKUX (YHKIIHH;
HCMO0Jb30BATh NPUOOPEeTEeHHbIE 3HAHUS U YMEHUS
B NPAKTHYECKOH AesiTeJIbHOCTH U MOBCEIHEBHOM
JKU3HM:

JUIsL  TIPAKTUYECKUX
BKIIOYas  (hopmyibl,

pacuetroB 1o (opmyiam,

CoZepKallie  CTEICHH,
panuKanbl, JIOTapu(Mbl M TPUTOHOMETPUYECKUE
GYyHKIMHM,  HWCTHONB3Yd  NpU  HEOOXOIUMOCTH
CIIpaBOYHBIE MaTepHabl u IIpocTenIne
BBIYMCITUTEILHBIC YCTPOMCTBA.

@opMbI KOHTPOJIsSI 00yYeHUsI

- KontponbHas pabdoTa;

- BBITIOJTHEHUE WHIMBUTyalTbHOW pabOTHI;

- TECTUPOBAHUE.

MeToabl KOHTPOJIsI 00yYeHH

- IeJIaTh OCO3HAHHBIN BBIOOP CITOCOOOB
JIEMCTBUN U3 PAaHEE U3BECTHBIX;

- BBITIOJTHATH 3aJ[aHMsl, IPOSIBIIATD
WHUIMATHBY TIPU UX BBIIOJIHCHUU;

- KOHCTPYKTHUBHO paboTaTh B TpYIIIIE,
BBICKA3bIBAaTh CBO€ MHEHUE, OTCTANBATh
MO3UIUIO TPYIIIIHI.

@opMblI OLIEHKH Pe3yJIbTATUBHOCTH
0o0y4eHust

- TPaIMIIMOHHAS CHCTEMa OTMETOK B Oarurax
3a K&KIYIO BBIIIOJIHEHHYIO padoTy.
MeToabl OLIEeHKH Pe3y1bTATOB 00y4eHusl
- (hopmupoBaHue pe3ynbTata UTOrOBON
aTTecTallii Ha OCHOBE CYMMBI PE3yJIbTAaTOB
TEKYIIEr0 KOHTPOJIS.

DOyHKIUM U rpadpuku

yMeTb:
BBIUMCIIATh 3HAYeHHE (QYHKIUU [0 33aJaHHOMY
3HAYEHUIO apryMeHTa MpU pPa3IUYHBIX crocodax
3a1aHus PyHKIUY;

ONpEeNeNiaTh  OCHOBHBIE  CBOWCTBAa  YHCIIOBBIX
GYHKIMHA, WIUTIOCTPUPOBATh UX Ha Tpadukax;

CTPOUTh rpaduKu U3Y4YEHHBIX GbyHKIMH,
WILTIOCTPUPOBATh o rpaduxy CBOMCTBA

3JIEMEHTAPHBIX (YHKIIHH;

HUCIIOJIB30BATh IIOHATHUC (byHKI_[I/II/I IJIA OIIUCaHUus "
aHajn3a 3aBHCHMOCTeﬁ BCJINYHH,

HCI0JIb30BATH MPUOOPETEeHHbIEe 3HAHUA U YMEHUSA
B NPAKTHYECKON IeATeJIbHOCTH U MOBCEAHEBHOM
JKHU3HH:

IS OIIMCAHUS C IIOMOIIBIO (byHKuI/H‘/'I pa3Iu4HbIX
3aBHCUMOCTEH, TMpPEJICTaBICHUs MX TpaHUyuecKH,

@®opMbI KOHTPOJIsI 00y4eHUs

- KOHTpOJIbHAast padoTa;

- BBINOJIHEHUE UHAUBUYyaIbHON pabOThI;

- TECTUPOBAHUE.

MeToabl KOHTPOJIS 00y4YeHM st

- IeaTh OCO3HAHHBIN BHIOODP CLIOCOOOB
JIEMCTBUN U3 PAHEE U3BECTHBIX;

- BBIIIOJIHATD 3aJjaHMsl, IPOSABIIATH
VMHUIMATUBY IIPU UX BBIIIOJIHEHUU;

- KOHCTPYKTHUBHO paboTaTh B IPYIIIE,
BBICKa3bIBaTh CBOE MHEHUE, OTCTaUBAaTh
MO3ULUIO TPYIIIIBI.

®opMBbI OLCHKH Pe3yJIbTATUBHOCTH
0o0y4eHust

- TPAJMIIMOHHAsA CUCTEMa OTMETOK B Oaiiax
3a KaX/1y10 BBIIIOJIHEHHYIO paloTy.
MeTtoabl OLleHKH pe3yabTATOB 00y4eHus!
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WHTEpIpeTauy rpaduKoB.

- (hopMuUpoOBaHHE pPe3yIbTaTa UTOTOBOM
aTTecTalii Ha OCHOBE CYMMBI PE3yJIbTaTOB
TEKYIIETO KOHTPOJIS.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

yMeThb:
HaXOJUTh MPOU3BOHBIC ATEMEHTAPHBIX (PYHKITHIA;
UCIIOJIb30BaTh MPOU3BOIHYIO JJISl U3YUYEHUS! CBOMCTB
(GyHKUIUH ¥ TOCTpOEHHs TPaUKOB;

OPUMEHSTh  MPOM3BOAHYIO  JUIsl  IIPOBEICHUS
OpUOIMKEHHBIX — BBIYMCICHHM, pelarh 3aJadyu
MIPUKJIATHOTO xapakrepa Ha HaXO0XJICHNE

HauOOJILIIEr0 U HAUMEHBIIETO 3HAUYCHUS;
BBIUUCIIATHL B HpOCTGfILHHX cnyqaﬂx Iiomaan "
00bEeMBl €  HCIOJB30BAaHUEM  ONPEICICHHOTO
WHTErpana;

HCMO0Jb30BATH NPUOOPEeTEeHHbIE 3HAHUS U YMEHUS
B NPAKTH4Y€CKOH AesiTeJIbHOCTH U MOBCEIHEBHOM
JKH3HH IS

pemieHus MPUKIIaIHBIX

3aga4, B TOM YHCJIIC

@DopMbI KOHTPOJIsSI 00yYeHUsI

- KontponsHas padora ;

- BBITIOJTHEHUE WHIUBUTyalTbHOW paOOTHI;
- TECTUPOBAHUE.

MeToabl KOHTPOJIsI 00yYeHH

- IeJIaTh OCO3HAHHBIN BHIOOP CITOCOO0B
JIEMCTBUN U3 PAaHEE U3BECTHBIX;

- BBITIOJTHSATH 3aJ[aHMsl, IPOSIBIIATD
WHUIMATHBY TIPU UX BBIIOJIHCHUU;

- KOHCTPYKTHUBHO paboTaTh B TPYIIIIE,
BBICKA3bIBAaTh CBO€ MHEHUE, OTCTANBATh
MO3UIUIO TPYIIIIHI.

@opMbI OLIEHKH Pe3yJIbTATUBHOCTH
0o0y4eHust

- TpPaIMIIMOHHAS CHCTEMa OTMETOK B Oarurax
3a KKIYIO BBIIIOJIHEHHYIO padoTy.

COIMANBHO-?)KOHOMUYECKHX M  (u3udeckuX, Ha | MeTOIbI OlIEHKH pe3y/IbTaToB 00yYeHust
HanOoNbIIME M  HAaUMEHBUIME 3HAYECHUs, Ha - (popmupoOBaHHE pe3yIbTaTa HTOrOBOM
HaXO0KJIEHHE CKOPOCTH M YCKOPEHHS. aTTECTAllM Ha OCHOBE CyMMBI pEe3yJIbTaTOB
TEKYILETO KOHTPOJIS.
YpaBHeHHs U HEPABEHCTBA ®opMbI KOHTPOJISA 00y4eHHs
yMeETh: - KonTposasHas padora ;
pemiaTb paloHANbHBIC, TIOKA3aTENbHBIE, | - BHITOJHEHUE UHINBULYAILHON PaOOTHI;
norapudmMuueckue, TPUTOHOMETPUYECKHE | - TECTUPOBAHME.
YPaBHEHMS,  CBONANIMECS K  JIMHEMHBIM W | MeToabl KOHTPO.Isi 00y4eHus:

KBaJJPaTHBIM, a TaK)K€ aHAJOTUYHbIE HEPABEHCTBA U
CHCTEMEI,

UCTONB30BaTh  rpaduvyecKuit
YPaBHEHUN U HEPaBEHCTB;
n300pakaTh Ha KOOPJAMHATHON TIJIOCKOCTH PEIICHUS
YpaBHEHUM, HEPABEHCTB W CHUCTEM C JBYMs
HEU3BCCTHLIMU;

COCTaBJIAITh U pEIIaTh YpPaBHEHUS U HEPABEHCTBA,
CBSI3BIBAIOIINE HEU3BECTHRIC BEIMUNHEI B TEKCTOBBIX
(B TOM 4HCIIe MPUKIIAIHBIX ) 3aa9aX.

HCI0JIb30BATH MPUOOPETEeHHbIE 3HAHUA U YMEHUSA
B MPAKTHYECKON IeATeJIbHOCTH M NMOBCEAHEBHOM
JKU3HHU:

Uil TIOCTPOEHUS U HCCIEIOBAHUSA IMPOCTEUIINX
MaTeMaTHYEeCKUX MOJICIICH.

METOJ  peuieHus

- IeJIaTh OCO3HAHHBIN BBIOOP CITOCOOOB

JIEMCTBUN U3 PAaHEE U3BECTHBIX;

- BBITIOJTHSATH 3aJ[aHMsl, IPOSIBIIATH

WHULIMATUBY MIPU UX BBIOJIHEHUU;

- KOHCTPYKTHUBHO paboTaTh B TPYIIIIE,

BBICKA3bIBaTh CBOE MHEHUE, OTCTAUBATh

MO3UIUIO TPYIIIIHI.

@DopMBbI OLIEHKH Pe3yJIbTATHBHOCTH

o0y4eHust

- TPaIMIIMOHHAS CHCTEMa OTMETOK B Oarurax

3a K&KIYIO BBIIIOJIHEHHYIO padoTy.

MeTtoabl OLleHKH Pe3yJabTATOB 00y4eHUs
- (hopmupoBaHue pe3ynbTata UTOrOBOM

aTTECTal[MU HA OCHOBE CYMMBI pe3yJIbTaTOB

TEKYIIETO0 KOHTPOJIS.

KomOunaTopuka, Teopusi BepOSITHOCTH

yYMeThb!
pemate npocTednie KOMOWHATOpHBIE — 3a7ayuu
METOJIOM Tepebopa, a TakkKe C HCIOIb30BaHUEM
U3BECTHBIX (HOpMYIT;
BBIUMCIIATH B MPOCTEHIIMX CIy4asX BEPOSITHOCTH
COOBITHI Ha OCHOBE TOJICUETa YHCIIA HCXO/I0B;
HCMO0Jb30BATH NPHOOPETEHHbIEC 3HAHUSA U YMEHHS
B NPAKTHUY€CKOH 1esiTeJIbHOCTH U MOBCEIHEBHOM

@®opMbI KOHTPOJIsI 00y4eHUs

- KonrponpHas padora ;

- BBINIOJIHEHUE UHIMBUTyalIbHOM paboThI;
- TECTUPOBAHUE.

MeToabl KOHTPOJIS 00y4YeHM st

- IeaTh OCO3HAHHBIN BHIOODP CLIOCOOOB
JIEUCTBUI U3 paHEE U3BECTHBIX;

- BBITIOJTHSATH 3aJ[aHMSI, IPOSIBIIATH
WHUIMATUBY IIPU UX BBIIOJIHEHUU;

- KOHCTPYKTHBHO paboTaTh B TPYIIIIE,
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KU3HH!

JUIsL aHalM3a pEaJbHbIX  YHCIOBBIX  JIaHHBIX,
IPEICTaBICHHBIX B BUJIE IUarpamMMm, ITpa(uKoB;
aHanu3a MH(GOpMaIUK CTaTUCTUYECKOTO XapakTepa.

BBICKA3bIBaTh CBO€ MHEHHUE, OTCTaUBATh
MO3ULIUIO TPYIIMHIL.

®opMbI OLIEHKH Pe3yJIbTATUBHOCTH
00yueHust

- TpalMLIMOHHAsI cUCTeMa OTMETOK B Oaruiax
32 KXy BBIITOJIHEHHYIO padoTy.
MeToabl OLIEHKH Pe3yJibTATOB 00y4YeHUs
- (hopmupoBaHUE pe3ynbpTaTa UTOTOBOU
aTTecTallli Ha OCHOBE CyMMBI PE3yJIbTaTOB
TEKYIIEro KOHTPOJISL.

I'eomeTpus

pacro3HaBaTh ~ Ha  uYepTekax W MOJCIAX
POCTPAHCTBEHHBIC bopmbr; COOTHOCHTD
TpEeXMEpHbIE  OOBEKTBI € WX  ONHCAHHSIMH,
M300paKCHHSIMH,

OTNHUCBHIBATh B3aWMHOE PACIIOJIOKEHUE TPSAMBIX |
MJIOCKOCTEH B TPOCTPAHCTBE, ApSYMEeHMUposamb
CBOU CYIAHCOCHUsL 00 IMOM PACNONLONCEHUU,
aHAJIM3UPOBATh B TPOCTEHIINX CIy4asX B3aWUMHOE
pacroyio)keHrne 00ObEKTOB B TPOCTPAHCTBE;
n300paxaTh OCHOBHBIE MHOTOTPAaHHUKH U KPYTJIbIE
TeJa; BBITIOJHATh YEPTEXKHU 10 YCIOBUSM 33]1aY;
cmpoums npocmeliuiue cedeHuss Kyoa, npuzmvl,
nUpamMuobl;

pemarh  IUIAHUMETPUYECKUE W TMPOCTEHIIHe
CTEPEOMETPUYECKHE  3aJauyd  Ha  HaXOXKIEHHUE
TEOMETPHUYECKUX BETUYHH (JJIFH, YTJIOB, TUIOIIA ICH,
00BbEeMOB);

UCIIONIb30BAaTh TIPU PEIICHUH CTEPEOMETPHUECKUX
3a/1a4 MIIAaHUMETPUYECKUE (PaKThl U METO/IBI,
MIPOBOJIUTh JOKA3aTEIbHBIE PACCYKICHUS B XOJIe
pelieHus 3aay;

HCMOJIL30BATH MPUOOPEeTEeHHbIE 3HAHUS U YMEHHUS
B NPAKTHYECKOH AesiTeJIbHOCTH U MOBCEIHEBHOM
JKU3HU.

U1 MccaeoBaHusl (MOJICIMPOBAHUS) HECIOXKHBIX
MPaKTUYECKUX CHUTyallMii Ha OCHOBE HW3YYEHHBIX
dbopMyI1 U CBOUCTB (uryp;

BBIYHCIICHUS] 0OBEMOB M IUIONIAJICH MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX Ten npu pereHun
MPAKTUIECKIX 3a1a4, UCTIOJNB3YS npu
HEOOXOIMMOCTH CIPABOYHUKH M BBIYUCIUTEIHHBIC
YCTPOMCTBA.

@®opMbI KOHTPOJIsI 00y4eHUs

- Konrponsnas pabora ;

- BBINIOJIHEHUE UHIMBUTyalIbHOM paboThI;

- TECTUPOBAHUE.

MeToabl KOHTPOJIS 00y4YeHM st

- IeaTh OCO3HAHHBIN BHIOOP CLIOCOOOB
JICUCTBUI U3 paHEE U3BECTHBIX;

- BBITIOJTHSATH 3aJ[aHMUSI, IPOSIBIIATH
WHUIMATUBY IIPU UX BBIOJIHEHUU;

- KOHCTPYKTHBHO paboTaTh B TPYIIIIE,
BBICKA3bIBaTh CBO€ MHEHUE, OTCTaUBAaTh
MO3ULIMIO TPYIIMHL.

®opMbI OLIEHKH Pe3yJIbTATUBHOCTH
00yueHus1

- TpaIMLIMOHHAsI CUCTEMa OTMETOK B Oasuiax
32 KXy BBIITOJIHEHHYIO padoTy.
MeToabl OLIEeHKH Pe3yJibTATOB 00y4YeHUs
- (hopmupoBaHUE pe3ynbpTaTa UTOTOBOU
aTTecTallly Ha OCHOBE CyMMBI Pe3yJIbTaTOB
TEKYIIEro KOHTPOJISL.
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