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1. O6mas xapakrepucTuka paéodeii IporpaMMbl 061e00pPa30BaTENbHOI
AUCUMILVIMHBI «MaTeMaTHKa»

O/.07 MaTtemaTuka

1.1. Ob6sacTb npuMeHeHus: padodeil MPOrpaMMsbl y4eOHOM IUCHUIIINHBI

Pabouas mporpamma y4eOHOW IuCHMITIMHBI «MaTtematukay cooTBercTByeT dDenepanibHOMY
roCcyJapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY CpenHero (MmojHoro) ooOmero oOpa3oBaHus,
YTBEp)KJIEHHOMY Tprka3zoM MuHoOpHayku Poccun ot 12 mexadpst 2022 r. Ne 1100 «O6 yrBepkaeHun
(denepalbHOTO TOCYIapCTBEHHOTO O00pa30BaTEIBHOIO CTaHAAapTa CpeaHero (IOJIHOTO) OOImero
obpazoBanus» (3apeructpupoBano B Munrocte Poccun).

[Iporpamma o6mieoOpa3oBaTenbHON Yy4eOHOM AMCHUIUIMHBI «MaTemaTuka» MpeaHa3HaueHa
Ui W3Y4eHUST B TPOQECCHOHAIBHBIX  00pa30BaATENbHBIX  OPraHU3AlMAX, PEATU3YIOIIUX
00pa3zoBaTeNbHYI0 MPOrpaMMy CpeIHEro oOIero oOpa3oBaHHUsS B MpejAesiax OCBOEHHUS IMPOrPAMMBI
MOJArOTOBKH crienuanuctoB cpeanero 3seHa ([MIICC3) Ha 6a3e 0CHOBHOTO 00IIEro 00pa30BaHus MPU
MOJITOTOBKE CIEI[MATIMCTOB CPETHETO 3BEHA.

[Iporpamma paszpabotana Ha ocHoBe TpeboBanuii @I'OC cpemnero oOmiero o6pa3oBaHwUs,
MPEIBIBIIEMBIX K CTPYKTYpE, COJCpKAHHUI0O W pe3yabTaTaM OCBOCHHS YYEOHOH TUCIIHMILIHHEI
«MareMaTika», ¥ C y4eTOM METOIUYeCKuX PEKOMEHJAIM MO peau3aliyd CPEIHEro OOIIero
o0Opa3oBaHUsl B TIpeleliax OCBOCHHsI 00pa3oBaTEIbHON MPOTrpaMMBI CPEIHErO Mpo(eCCHOHATBEHOTO
oOpa3oBaHusi Ha ©0a3e OCHOBHOro oOmiero o00pa3oBaHMsI M TNPUMEPHOM  IPOrPaMMBI
o0meoOpazoBaTeibHOM ~ yueOHOW  auciuIuMHBl  «Marematuka» s TPOQPEeCCHOHATBHBIX
00pa3oBaTENbHBIX OpraHU3aInH.

[Iporpamma yueOHOW muCHUIUIMHBI «MaTemMaTHuKa) SBISETCA OCHOBOW i pa3pabOTKH
pabouux mporpamMm, B KOTOPBIX IpodeccHoHabHbIE 00pa30oBaTeIbHbIC OPraHU3aIluH, PEATU3YIONTNE
00pa3oBaTeNbHYIO TPOTPaMMYy CpelHero o0riero oopasoanus B npeaenax ocsoeHus [IIICC3 Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHusl, yTOUHSAIOT COAEpKaHHe yueOHOTo MaTepuana, Mociae10BaTeIbHOCTh
€ro H3y4deHHs, pachpeqesieHne Y4eOHbIX YacoB, BHJbl CaMOCTOSITENIbHBIX pPa0OT, TEMAaTUKY
TBOpPUECKUX 3a/aHuil (pedeparoB, NOKIAIOB, HHAWBHUIYATbHBIX IMPOEKTOB U T. II.), yYUTHIBAA
crenu(uKy MporpaMM MOJITOTOBKH KBaTHU(PHUIMPOBAHHBIX pabOUMX, CIHYXKAaIIUX U CHEIHATUCTOB
CpEeIHero 3BeHa, 0CBauBaeMoi Mpo(decCHy Uiu CIIeUaTbHOCTH.

[IporpaMma MOXET HCIONB30BATHCS APYTMMH TpO(decCHOHaIbHBIMU 00pa30BaTEIbHBIMU
OpraHM3alUsIMH, pealn3yloUMMu 00pa3oBaTelbHYI0 MPOrpaMMy CpeaHero odiiero odpazoBaHUs B
npeaenax ocoeHust [IIICC3 Ha 6a3e 0CHOBHOTO 00111eT0 0Opa30BaHMUS.

1.2 MecTto  y4yeOHOIi  AUCHUIUVIMHBI B  CTPYKType  OCHOBHOWM

npogeccuoHaIbHOI 00pa3oBaTeIbHOM MPOrPaMMBbI

PaGouas mporpamma peanmusyetrcsi B mpenenax ocBoenusi OITOIT CIIO na 6a3e OCHOBHOTO
obmiero obpazoBanus ¢ nosuyueHueM cpeanero odmiero odpazosanus (IITICC3/IIIKPC) u usyyaercs
B 00111€00pa30BaTEILHOM ITUKJIE.

JlanHast y4yeOHash JOUCHMIUIMHA BXOAUT B coctaB OOmmMx y4eOHBIX JAUCHUILINH
obureo6pazoBarensHoro nukia [IICC3/IIIIKPC u u3yyaercs na (6a30BoM) ypOBHE.

1.3. Heau u 3ag0a4u y4eOHOW AMCHUILNIMHBI — TPeOOBaHMUSA K pe3yjbTaTaM

OCBOEHHUS Y4eOHOI TUCIUTIUHBI:
PaGouass mporpamma y4eOHOUW AMCHUIIIIMHBI OPUEHTHUPOBAHA HA JIOCTHKEHHE CIIETYIOLTUX
eneu:

1. oOecrieyeHne CHOPMUPOBAHHOCTH MPEIACTABICHUA O COLMANbHBIX, KYIbTYPHBIX U
HCTOPHUECKUX (haKTOpax CTAHOBJIEHHS] MAaTEMAaTHUKH;
2. oOecrieyeHne CPOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOTO M MaTeMaTHYeCKOTro
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MBIIJICHU A,

oOecrieyeHre CHOPMHUPOBAHHOCTH YMEHUN MPUMEHSATH MOJYYEHHBIC 3HAHHS MPH PELICHUU
pa3JIMYHBIX 3a/1a4;

obecrieueHre  C(HOPMHPOBAHHOCTH  TPEACTABICHUH O  MareMaTHKe KaKk  dYacTu
00IIeYeIOBeUECKON KYIbTYpPhI, YHUBEPCATHHOM SI3BIKE HAYKH, TTO3BOJISIONIEM OMKCHIBATH U
M3y4yaTh peaJibHbIC MPOLIECCHI U SBJICHUS.

OcBoeHue cojepkaHusi ydeOHOW IUCHUIUIMHBI «Maremartnka» o00ecleuynBaeT IOCTHXKCHHUE

CTYACHTaMH CJIICAYIOIIHUX PE3YJIbTAaTOB:

1.

JUUYHOCMHbBIX.

c(OPMHUPOBAHHOCTh MPEJICTABICHHA O MaTEMAaTUKE KaK YHHBEPCAIBHOM S3bIKE HAYKH,
CPEACTBE MOJCIIMPOBAHUS ABJICHUIN U MTPOLECCOB, UJIEIX U METOAAX MATEMATUKMU;

MOHMMAHWE  3HAYMMOCTHM  MATEMaTUKW  [JI1  HAy4YHO-TEXHHYECKOro  Mporpecca,
c(hOopMUPOBAHHOCTh OTHOIIEHHUSI K MaTeMaTHKE KaK K YacTH OOIICUETOBEYECKON KYIbTYpPhI
4yepe3 3HAKOMCTBO C HCTOPUEH Pa3BUTHS MAaTEMAaTUKH, SBOJIFOLUEH MAaTEMATHUYECKUX UIEH;

Pa3BUTHUEC JIOTUYCCKOI0 MBINUJICHUSA, IMMPOCTPAHCTBCHHOI'O B006pa)K€HI/I$[, aﬂTOpI/ITMquCKOﬁ
KYyJIbTYpbl, KPUTHYHOCTH MBIIIJICHUS Ha YpOBHE, HeoO0XoauMoM i Oyaymiei
poheCcCHOHANBHOM NEATEILHOCTH, NI TPOJOJDKEHUST 00pa30BaHus U CaMOOOpa30BaHNUS,

OBJIaICHUC MAaTEMAaTUYCCKUMU 3HAHUIAMHU U YMCHUAMU, HeO6XO}II/IMBIMI/I B HOBCG}IHGBHOf/i
KHU3HH, I OCBOCHHA CMCEXKHBIX CCTCCTBCHHO - HAYYHBIX JUCHUIINIMH W JUCHUILIMH
poheCCHOHANBHOTO IHKIA, ISl TIOMy4eHHUs OOpa30BaHUA B 00JACTAX, HE TPEOYIOMIUX
YTIyOJICHHOW MaTeMaTHUECKOH TTOIrOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCIE CamMOOOpa30BaHUIO, Ha
MPOTSHKCHUM BCEH KW3HH; CO3HATEIBHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHHMIO KaK
YCJIOBHIO YCTICIITHON MPO(heCcCHOHATHHON U 00IIIeCTBEHHOM IEATEILHOCTH;

TOTOBHOCTP W CIOCOOHOCTh K CAaMOCTOSITEIHHOW TBOPYECKOM ©  OTBETCTBEHHOU
JeSITeNIbHOCTH;

TOTOBHOCTh K  KOJUIGKTMBHOW  pa0oTe, COTPYAHHYECTBY CO  CBEPCTHUKAMH B
00pa3zoBaTebHON, OOIIECTBEHHO II0JIE3HOHM, Y4eOHO-HCCIEA0BATEIbCKOM, MPOCKTHOW U
IPYrUX BUAAX NESITEIHHOCTH,

OTHOIIEHHE K MPO(EeCCHOHANBHOW NEsTeNbHOCTH KaK BO3MOXHOCTH YYacTHs B PEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, FOCYIAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;

mem anpedmemnbtx:

YMEHHUE CaMOCTOATCIIBHO OIPEACIATE LEIN ACATCIBHOCTH W COCTaBJIATH  IIJIaHBI
ACATCIIBHOCTH,; CaMOCTOATCIBHO OCYIICCTBIIATH, KOHTPOJIUPOBATH MW KOPPEKTHPOBATH
ACATCIIBHOCTE, HCIIOJB30BaTh BCC BO3MOXKHBLIC PECYPCBI I OOCTHMIXKCHUSA ITOCTABJICHHBIX
ueneﬁ " peajin3dalvu IIaHOB JACATCIIBHOCTH, BBI6I/IpaTI> YCICUIHBIC CTPATEruu B pa3IMYHbIX
CUTYyaAlUAX,

yMEHHE TPOAYKTUBHO OOLIAThCS U B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM
NEeSITeNbHOCTH, YYUTBHIBATh MO3ULMUU JAPYTUX YYACTHUKOB JIEATENBHOCTH, 3((HEKTUBHO
paspeniatb KOH(JIUKTHI,

BJIAACHHC HaBBIKaMH HO3H8.B8.T6J'IBHOI>1, y‘le6HO'I/ICCHe,I[OBaTeJ'IBCKOI71 n HpOCKTHOﬁ
ACATCIIbHOCTH, HAaBbIKAMH  Pa3pCLICHUA npo6neM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIbHOMY IIOUCKY MCTOJOB PpCHICHUA TPAKTUYCCKHUX 3a4ad4, MNTPUMCHCHHIO
PA3JIMIHBIX METOJOB ITO3HAHMN,

TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSTEIbHOU I/IH(I)OpMaI_[I/IOHHO'HO3H3.B8.T€JIBHOI>'I
ACATCIIBHOCTH, BKIIFOYUAasd YMCHUC OPUCHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX I/IH(I)OpMaI_[I/II/I,
KPUTHYCCKU OLCHHUBATH WU HUHTCPHIPCTUPOBATH I/IH(pOpMaI_II/IIO, MOJIY4a€MYIO0 U3 Pa3JIMYHBIX
NCTOYHHUKOB,

BJIAICHUC A3BIKOBBIMU CPEACTBAMH: YMCHHC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOKO TOYKY
3pCHHUA, UCII0JB30BATh AACKBATHLIC A3BIKOBLIC CPCACTBA,
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10.

11.
12.

13.

14.

15.
16.

17.

18.

BIIAJICHUE HABBIKAMH IMO3HABATEIHHOU PEICKCHH KaK OCO3HAHHS COBEPIIACMBIX ICHCTBUHN 1
MBICIIUTENIBHBIX IPOLECCOB, WX PE3YJIbTATOB M OCHOBAaHUM, TPAHUL] CBOErO 3HAHUSA U
HE3HAHMS, HOBBIX MIO3HABATEIIBHBIX 33144 U CPEACTB ISl UX JOCTHUKEHUS;

IEJIEYCTPEMIICHHOCTh B TIOMCKAaX W TNPUHATHH PEUICHUH, COOOPa3UTENbHOCTh M MHTYWIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CHOCOOHOCTH BOCIPUHUMATH KPacoTy M

TrapMOHUIO MUDA;

npeoOMemHovlx:

c(OPMHUPOBAHHOCTH MPECTABICHUNA O MaTeMaTHKE KaK 4aCcTH MHPOBOW KYJIbTYPHl U MeCTe
MaTeMaTUKHd B COBPEMEHHOM IUBWIN3ALNH, CIIOCOOAX ONMMCAHMSA SIBICHHH pEalbHOTO MHUpa
Ha MaTeMaTHU4ECKOM SI3BIKE;

c(OPMHUPOBAHHOCTh TPEICTABICHUA O MAaTEMAaTHYCCKUX TIOHATHSIX KaK BaXHEHIIHX
MAaTEMaTUYECKUX MOJEIAX, MO3BOJAIONIMX ONHUCHIBATH M HW3Yy4yaThb pPa3HbIE MPOLECCH U
SIBJICHHUS;

IIOHUMAHHUEC BO3MOXKXHOCTH aKCUOMATHYCCKOTO IMOCTPOCHUA MATEMATHUYCCKHUX Teopnﬁ;

BJIAICHUC MCTOAAMU HOO0KA3aTCJIbLCTB W AJITOPUTMOB PCIICHHA, YMCHHEC HX IIPHUMCHSTD,
IMPOBOAWTE NJOKA3ATCJIbHLIC PACCYKACHUSA B XOAC PCIICHUA 3a1a4,

BJIAJICHUE CTAHJAPTHBIMU IPUEMAMHM pPEUICHUS pPANMOHAIBHBIX M HPPALMOHAIBHBIX,
[TOKA3aTENbHBIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN M HEPABEHCTB, UX CHCTEM;
HCIIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX NIPOrpaMM, B TOM 4YHCIE Ul TOWUCKA ITyTH
pEUIeHUs ¥ WUTFOCTPALMY PENICHUS] YPABHEHHI Y HEPABEHCTB;

c(hOpMUPOBAHHOCTH TMPEJACTaBICHUNH 00 OCHOBHBIX MOHSATHSX MATEMAaTHYECKOTO aHAIW3a U
WX CBOMCTBaX, BIAJCHUE YMEHHUEM XapaKTEepPHU30BaTh MOBeIeHUE (YHKIIMNA, UCTIOJIH30BAHUE
MOJIYYCHHBIX 3HAHUM JIJI1 ONMUCAHUS U aHAJIM3a PEATIbHBIX 3aBUCUMOCTE;

BIIaJICHUE OCHOBHBIMH TIOHSATHUSMH O IUIOCKUX M TPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
¢durypax, X OCHOBHBIX CBOMCTBAX;

c(hOpMHUPOBAHHOCTh YMEHHUS paclo3HaBaTh Fr€OMETPUUECKUE PUTYphI HA YepTexax, MOACIAX
U B pealbHOM MHUpE; MPUMEHEHHUE M3YyYEHHBIX CBOMCTB reoMeTpuueckux ¢uryp u Gopmyn
JUIS PeIlIeHNs TeOMETPUUECKUX 3a/1a4 ¥ 3334 C MPAKTUYECKUM COJEPKAHUEM;

c(OpMUPOBAHHOCTh MPEJCTABIECHUN O IMpoleccax U SBICHUSIX, UMEIOUINX BEPOSITHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEalbHOM MHUPE, OCHOBHBIX MOHSITHIX
AJIIEMEHTAPHOW TEOPUH BEPOSITHOCTEH; YMEHMIl HaXOJUTh M OLEHUBATh BEPOSITHOCTH
HACTYIUICHHSI COOBITUH B  HPOCTEHIINMX MPAKTUYECKHMX CHUTyalUsX M  OCHOBHbBIC
XapaKTEePUCTUKH CIyYailHbIX BEJIUYUH;

BJIaJICHUE HABBIKAMHU HCIIOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IPH PEIICHUU
3aad4.

1.4. PekoMeHayeMoe KOJMYECTBO YaCOB HA OCBOeHHE padouyeil MpPOrpaMmbl

Y4eOHOM TMCIUTIUHBI:

10 CHEHUATIBHOCTH | 43.02.16 | | Typusm 1 rocTenpurMcTBO

BCET'0 YacOB 207 B TOM YHCIIC

MaKCUMaJIbHOW y4eOHON Harpy3ku oOydaromerocs 207 4acoB, B TOM YHCIIE

00s13aTeNIbHOM ayIUTOPHOM yueOHOM Harpy3ku o0ydaromerocs 183 4acos,

CaMOCTOSATEIbHOM pa6OTBI o6yqafomeroc;1 I:l qacoB.



2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YUYEBHOU

JUCHUATNIUHBI

2.1. O0bem yueOHOM JUCHUIIMHBI M BUBI Y4e0HOH padoThl

Ne Bua yyeOHoM padoThI O0bem
4acoB
1 | MakcumanbHas yueOHasi Harpy3ka (Bcero) 207
2 | O0s3aTenbHas ayquTOpHas yueOHasi Harpy3ka (BCero) 183
B TOM YHCJIE:
2.1 | nexuuu 63
2.2 | IpaKTUYECKUE 3aHSITHS 120
B TOM YHCJIE:
2.2.1 ‘ KOHTPOJIbHBIE pabOThI 6
2.3. | CP+KKD+CPIIK+IIATT 24
Hrorosas arrecranus B popme HK3aMeEH,
2 ceMecTp
Nroro 207




2.2. TemaTu4eckuii JIaH U cOleP:KaHUE TUCIUNINHBI

0/1.07 MaremaTnka
Homep HaumeHoBaHue pa3jiesioB U TeM Obrem | ®opmupyembie
pa3ziesioB U Conep:xaHue y4eOHOT0 MaTepHAaJIa; HacoB | KOMIETEHINH
TeM JadopaTopHble padoThl U NPAKTHYECKHE 3aHATHSA; (OK, 1K)
CaMOCTOSITe/IbHASA padoTa 00yyaloumxcs.
1 2 3
Tema 1. IMoBTOpEHHe 7 OK 01., 02.,
Conepxanue y4eGHOro MaTepraa 2 03., 04.,
05., 06., 07.
1 Beenenne 1
2 Perenre apudmernueckux npruMepoB Ha BCE ACHCTBUS 1
ITpakTnueck 1.Pemennie apudmernyeckux mNpUMEpPOB Ha Bce JCHCTBHA C 4
e 3aHATHUA O6BIKHOB€HHBIMI/I n JECATUYHBIMU I[pOGHMI/I.
BxoaHoii KOHTPOJIbL 1
Tema 2. IPasnnTne MOHSATHSI 0 YHUCJTE. 6
Conepxanue yueOHOT0 MaTepuaa 3
1 Ilenple U paroHAEHBIC YUCITA. 1
2 JlelficTBUTENbHBIC YHCTIA. 1
3 KoMIUIEKCHBIE YHCIIa. 1
IMpakTryeck 3
U€ 3aHATHUA JleficTBUTENBHBIE YHCIIA. 2
KomnuiekcHble grcna. 1
Tema 3. | KopHn, crenenn, JorapuMb 1 GpyHKIUH. 36 OK 01., 02.,
ConepxaHnre yaeOHOr0 MaTepuaia 11 03., 04.,05.
1 Kopau HaTypaapHON CTENEHH U3 YHCIIA M X CBOHCTBA. 1
2 Crenenp ¢ pallMoOHATLHBIMH U JACHCTBUTEIHHBIM TIOKA3aTEISIMHU. 1
3 [IpeoOpazoBaHne anreOpandecKuX BRIPAKEHHUH. 1
3 Oynukruu. CBoiicTBa QYHKIMN U UX TPaQUKH. 1
4 CrenenHasi (QYHKITHI ee CBOIMCTBA U TpaduK. 1
5 B3anMHO 00paTHBIEe QYHKITHH 1
6 PaBHOCWIbHBIC YpaBHEHHS U HEPABEHCTBA 1
7 HpparmonaasHble YpaBHEHHS 1
8 ITokazaTenpHas GYHKITHH ee CBOMCTBA U IpaduK. 1
9 [TokazaTenpHbBIC YpaBHEHUS U HEPABCHCTBA. 2
[IpaxTidaeck 12
HE 3aHATHA KopHu HaTypaJIbHOM CTENEeHM U3 YUCIa U X CBOMCTBA. 1
CreneHs ¢ pallMOHATBHBIMU U JCHCTBUTENIBHBIM MOKA3aTENISIMHU. 2
[IpeoOpa3oBaHue aareOpandeCKUX BhIpAKCHUH. 1
Oyakuun. ColicTBa GyHKuMi 1 ux rpaduku. CTeneHHas, 3
nokasartenbHasi, Jorapugmudeckas QyHKIMH, KX CBOMCTBA U TpaduKH.
BzanmHo o0OpaTHbIe YHKITHH.
PaBHOCWIIBHBIC YpaBHEHHS U HEpaBEHCTBA. MppanoHaibHbIe 4
ypaBHeHus1. [Toka3aTenbHbIC YpaBHEHVSI 1 HEPABEHCTBA.
KonTposbHbie padoThINe1 1
Conepxanue yueOHOr0 MaTepuaia 5
| Jlorapudm. Jorapudm uncna. OCHOBHOE JOrapi()MUUEcKOe 1
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TOXICCTBO.

CBoiicTB sorapudma . 1
Jlorapudmuueckasi QyHKIHsI, €€ CBOHCTBA U rpaduk 1
JlorapudmMuyeckue ypaBHEHHUs] 1 HEpPABEHCTBA. 2
I[MpakTuueck 8
1e SATITHA Jlorapugm. Jlorapudm urcna. OcHoBHOE JorapuMuyeckoe 1
TOXJIECTBO
CaoiicTB norapudma 1
Hecstuunble ¥ HaTypanbHbIe Torapudmel. [IpaBuia aeficTBuii 1
norapudmamu. [lepexos1 K HOBOMY OCHOBaHHIO.
[IpeobpazoBanue orapuPMUUECKAX BHIPAKECHHH. 2
JlorapudmMudeckre ypaBHEHUS! 1 HEPABEHCTBA. 2
KoHTposbHbIe padoThl Ne2 1
Tema 4. | TIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE 11 OK 01.,02.,03.
ConepxaHue yueOHOro MaTepuaia 6 04.,05., 06., 07
1 HauanpHble NOHSATHUS CTEPEOMETPUH 1
2 B3anMHOE pacnoyioKeHUe IBYX NPSIMBIX B IPOCTPAHCTBE. 1
3 [TapannenbHOCTh TPSIMOM U MJI0CKOCTH. [lapaienbHOCTh MIIOCKOCTEN. 1
4 [TepneHAMKYJIIPHOCTD NPSIMOM U IJIOCKOCTH. 1
5 [TapannenbHOCTh IPSIMOM U MJI0CKOCTH. [lapaienbHOCTh MIIOCKOCTEN. 1
6 JByrpannsiii yroa. IlepneHuKyasspHOCT MIIIOCKOCTEH. 1
IIpakTrueck 3]
HC 3aHATHSA ITapannenbHOCTh TPSIMOM U MJIOCKOCTH. [lapaienbHOCTh MJIOCKOCTEN. 1
TleprieHIUKYIISIp ¥ HAKJIOHHAA. YTOJI MEXTy OPsIMOM M TIJIOCKOCTHIO. 1
JByrpannsbiii yroiu. IleprneHIUKyJISIPHOCTD MJIOCKOCTEM. 1
H300paskeHre IPOCTPAHCTBEHHBIX QUTYD. 1
Pemenne 3amau 1
Tema 5. | OcHOBBI TPHTOHOMETpPHH 22 OK 01.,
Conepxanre yaeOHOr0 MaTepuaia 6 02.,03., 04.,05
1 Pannannas mepa yria. [IoBopoT Toukn BOKpyr Hadana koopauHaT. CHHYC, 1
KOCHHYC, TAHT'€HC ¥ KOTaHT'€HC YHCTIa.

2 Penienrie mpocTeduX TPUTOHOMETPUUECKHE YPABHEHMUSI. 1
3 OO0yacTp OmpeneneHus W MHOXECTBO 3HAUCHHH TPUTOHOMETPUIECKUX 1
¢hyakmuii. YeTHOCTh, HEYETHOCTh, NEPHUOAMYHOCTH TPUTOHOMETPHYECKUX

(hYHKITHH.
Caoiictea Qynxkmmii: Y = Cos X, Y= Sin X, y = tg X 1 uxX cBOicTBa 2
4 OOpaTHBIE TPUTOHOMETPHYCCKHE (DYHKITHH. 1
[IpaxTidaeck 16
HE 3aHATHA Panunannas mepa yrna. [IoBopoT TOUKM BOKpYT Hayasia KOOpAUHAT. 1
CuHyc, KOCHHYC, TAHT€HC M KOTAHTE€HC YHCIA.
OCHOBHBIE TPUTOHOMETPHUIECKHE TOXIecTBa. DOpMyITBI IPUBEACHUS 2
®opmynbl cinoxeHusi. CHHYC, KOCHHYC JIBOMHOTO yTiia 2
®dopmyel monoBuHHOTO yrina. [Ipeodpa3zoBaHue CyMMBI 2
TPUTOHOMETPUYECKUX QYHKIIMH B Mponu3BeneHNe U Ha000pOoT
[IpeoOpazoBaHue MPOCTEHIITUX TPUTOHOMETPHUIECKUX BBIPAIKEHUI 1
Perenre npocTeHIMX TPUTOHOMETPHYECKIX YpaBHEHUH 2
[IpocTeiinmie TPUTOHOMETPUYECKHE HEPABEHCTRA. 1
CaoiictBa Qynkuuu y = CoS X u e€ rpaduxk. 1
CaoiictBa QyHKIMU y = Sin X u e€ rpaduk. 2
CoiicTBa QpyHKIMK ¥ = 19 X U e€ rpaduk. 1
KoHnTposbHbie pagoThiNe3 1




Tema 6. DJieMeHTbl KOMOMHATOPHUKH

Cozepxanue ydeOHOT0 MaTeprana

| Wwll©o

1 OcHOBHBIE TOHSATHSA KOMOMHATOPHKH. 3aJauydl Ha [OACYET YHCIa
pa3MelIeHuH, epecTaHOBOK, COYETaHUH.
2 ®opmyna 6unoma HetotoHa. CBoiicTBa OMNHOMHUHATBEHBIX KO3(PHUIIUEHTOB. 2
TpeyronsHuk ITackas.
[pakTryeck 6
HC 3aHATHA 3ajaun HA MOJCYET YKCIIa pa3MEICHI, EPECTAaHOBOK, COUCTAHMM. 3
Pemenne 3a1au Ha mepeGOp BapHaHTOB. 1
®dopmyna buHoma Herotona. CBolicTBa OMHOMHHAIBHBIX 2
koo dunmentos. Tpeyronpauk [Tackast.
Tema 7. | Koopannare! n BeKTOpBI 10 OK 01.,02.,03.
ConepxaHnue yueOHOro MaTepuaia 3 04.,05., 06., 07
1 [IpsimoyronpHas (IekapToBa) cucTeMa KOOpIuHAT B rpocTpaHcTBe. Dopmyna 1
paccTosHUSL MEXKIy JABYMSI TOYKaMH. YpaBHEHUsS c(hepbl, IUIOCKOCTH |
PsIMOMA.
2 Bekropel. Moaynp Bektopa. PaBeHcTtBo BekTopoB. ClOKEHHE BEKTOPOB. 1
YMHOXKEHHE BEKTOpaA Ha YUCII0. Pa3noxkeHue BeKTopa 110 HaIpaBJICHUSAM.
3 CKaJIIpHOE MPOU3BEICHUS BEKTOPOB. 1
IIpakTHueck 7
HC 3aHSITHA dopmyna paccTOSHUS MKy IBYMs TOUKaMH. Y paBHEHUS cephl, 1
IIJIOCKOCTH U IIPSIMOM.
VYron mexny nByMs BekTopaMu. IIpoekuus BekTopa Ha oCh. 1
KoopauHatsl BekTOpa.
CkaJsipHOe IPOU3BEAECHUS BEKTOPOB. 2
Pemenue 3amay 2
KonTpoibHbie padoThiNed 1
Tema 8. | Muororpannuku 12 OK 01.,02.,03.
Conepxanne yaeOHOr0 MaTepuaia 5 04.,05., 06., 07
1 Bepmmnsl, pedpa, rpaHu MHOrorpaHanka. PazsepTka. MHOTOrpaHHBIE YTIIbL. 2
Bbinykiible MHOTOTPaHHUKH.
2 ITpusma. [Ipsmasi 1 HaKJIOHHAsI MpU3Ma 1
3 [Tapamrenenmmen. [TpssmoyronsHbI mapamienenunen. Kyo. 1
4 [Mupammna. [lpaBunpHas nupamuaa. Y cedeHHas nupaMuaa. Terpadup. 1
[IpakTrdaeck 7
HC 3aHATHA ITpusma. [Ipsmasi 1 HaKJIOHHAsI MpU3Ma 2
[Tapamrenenumen. [TpssmoyroasHbIi mapamienenunen. Kyo. 1
ITupamuga. [TpaBunbpHas nupamuga. Y cedeHHas nupamuaa. Terpasap. 2
Ceuenust  MHoOrorpaHHukoB. llpencraBieHme o0 — IpaBHIIBHBIX 2
MHOTOTPaHHUKAX
Tema 9. | Hayana MaTeMaTH4ecKOro aHajIn3a 30 OK 01.,02.,03.
Conepxanre yueOHOT0 MaTepraia 7 04.,05., 06., 07
1 [TocnenoBatensrocT. CrOCOOBI 3a1aHUS U CBOMCTBA YMCIIOBBIX 1
nocineaoBaTenbHocTeil. CymMMHupoOBaHHUe NociienoBaTenbHocTel. beckoHeuHo
yOBIBarOIIasi reOMeTpUYecKasi MPOrpeccusi U ee CyMMa.
2 [IpousBonnas. [lorarue o nmpousBogHON QYHKIINH. DUINIECKUN CMBICT 1
IPOU3BOIHOM.
3 IIpaBuia BerumciaeHus: Npou3BOAHBIX. [Ipon3BOAHBIE OCHOBHBIX 1
3JIEMEHTapHBIX (PYHKUKH.
4 I'eomeTpuueckuii cMbIC MTPOM3BOAHON. YpaBHEHUE KacaTeIbHOH K rpaduKy 1
(GyHKIMH.
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4 [Ipumenenue NPOU3BOTHONW K HCCIENOBaHUI0O (YHKIMH M TOCTPOEHHUIO 1
rpadMKoB.
5 [lepBooOpa3Has ¥ MHTErpall. 2
[IpakTuyeck 23
M€ 3aHATHSL Brlunciienne npeenoB nociaeaoBaTeNbHOCTEN. 1
[IpousBoanas. [lonsitue o mpon3BogHON QyHKIMH. DUINIECKUI 1
CMBICJI TPOU3BOJHOM.
IIpaBuna Ber4uciaeHUs IPOU3BOAHON. [IpOU3BOIHBIE OCHOBHBIX 3
9JIEMEHTapHBIX (QYHKIMH.
Haxoxenue cKopocTH JUisl poliecca, 3alaHHoro hopMyJIoH . 1
[TpousBoaHas ciaokHas PYHKIUH. 2
Pemenue 3amau. 2
I'eomeTpudeckuii CMbICI IPOU3BOIHON. Y paBHEHUE KacaTeNbHOU K 2
rpaduKy OYHKIIUH.
[IpuMeHeHue NPOU3BOAHON K UCCIIENOBAHUIO (DYHKIIMH U TIOCTPOCHHUIO 4
rpaduKoB.
[lepBoOOpa3Has v MHTErpall. 2
[IpumeHeHue onpeneneHHOro HHTErpasa s HaX0XACHNS TUTOIA K 4
KpuBonuHeHO# Tpanennu. @opmyna HeioTona- Jleiibauma.
KonTpoabnas padora Ne 5 1
Tema 10. ‘ Tesia ¥ MOBEPXHOCTH BPALIEHHSA 8 OK 01.,02.,03.
Conepxanue yaeOHOr0 MaTepuaia 3 04.,05., 06., 07
1 LnauHIp ¥ KOHYC. 2
2 [ap u cepa, nX cedeHwusl. 1
[IpakTiaeck 5
M€ 3aHATHA IumuHIp 1 KOHYC. 4
Ilap u cdhepa, UX CEUCHHUS. 1

Tema 11.

H3mepeHust B reoMeTpuu

OK 01.,02.,03.

Conepxanre yueOHOT0 MaTepuaa 3 04.,05., 06., 07
1 O0peM u ero n3mepenue. MiaterpaiapHas hopMyna oobema. 1
2 ®DopmyIbl 00beMa TUPaMHIBI 1 KoHyca. DOpMyITh TIIOMAAN TOBEPXHOCTEH 1
LWJIMH]IPA U KOHYCA.
3 ®DopmyIel 00beMa Mmapa M MIomaan chepol. 1
[IpakTudeck 8
1€ 3aHATHA ®opmynel 00beMa Kyba, IpAMOYTOIBHOTO Mapauiesienunena, IPU3MBbI, 4
AJAH]IPA.
®opmynel 00beMa TUpaMUIB! 1 KoHyca. DopMyITsl IITomaam 2
MTOBEPXHOCTEW IMUJIMH]IPA U KOHYCA.
®dopmyIbl 00beMa Iapa 1 IIomann chepsl. 1
Pemenue 3aau. 1
Tema 12. YpaBHeHHs 1 HEPABEHCTBA. 10 OK 01.,02.,
Conepxanre yueOHOT0 MaTepraia 3 03., 04, 07.
1 PaBHOCHIIEHOCTB CHCTEM YpaBHEHHH 1
2 Cucremsl ypaBHEHHH 1
3 CucreMbl HEpaBEHCTB 1
[IpaxTudaeck 7
He 3aHATUA Cucremsl ypaBHEHHH 2
PanmonanpHbIe 1 HppallMOHATBLHBIEC HEPABEHCTBA. 2
Cucrempl HEpaBEHCTB. 2
KonTtpoJabHbie padoTsl Ne 6 1
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Tema 13. DJleMeHTbl TEOPUH BEPOSITHOCTEH. JIeMeHThI MaTeMATHYECK O 5 OK 01., 02.,
CTATHCTHKH 03., 04.,05.,
06., 07.
ConepxaHnue yueOHOr0 MaTepraia 3
1 Co0ObITHE, BEpOSITHOCTh cOOBbITHsI. [TOHSITHE O HE3aBUCUMOCTH COOBITHIA. 1
2 [lonsiTne o He3aBHUCHMOCTH COObITHH. [luckpeTHast ciydaiiHas BEIWYHHA, 2
3aKOH ee pacrpeneneHus. YUCIOBBIE XapaKTEPUCTUKH  JTUCKPETHOMH
ciydyailHOW BEITMYUHBL
[IpakTuueck 2
UC 3aHATHS | PerieHue NpakTUYECKUX 3aa4 Ha CI0KEHUE U YMHOKECHHE 2
BEPOSITHOCTEH.
Tema 14. |HOBTopeHne NPOHICHHOI0 MaTepuaJia 6
Hror 3aHsATHIi ¢ MpenogaBarTesieM: 183u.
Bcero 2074.
B tom uncne: CP + CPIIKD + KKO + [TATT = (5+1+14+4) 4. 24y.
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311
3.1.2

3.1.3

3. YCJOBMUS PEAJIN3ALIMYA YYEBHOM JUCIUILINHBI

3.1. TpeGoBaHusi K MUHUMAJBHOMY
MaTepHaIbHO-TEXHHYECKOMY 00ecneyeH 1o

Peanu3arus paboueit mporpamMmbl y4eOHON JUCIUTUTHHBI TIPEIOIaraeT HaIudue

yae0HOTO KabnHeTa Neo 99, kabuHeT MaTeMaTHKU

naboparopuu UHPOPMATUKN U MH(POPMAITIOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTHIi;

3aja oubnnoTeka;

YUTAIBHBIN 3aJ1 C BBIXOJIOM B ceTh IHTEpHET.

3.2 O6opynoBanne yueOHOro kKabuHeTa U padounx MecT KaduHeTa

HaunmMeHOBaHHA 00HEKTOB H CPEACTB MATEPHATbHO-TEXHUYECKOTO
obecneyeHUs

IIpumeyanus

Ob6opynoBanue y4yeOHOro kabuHera

paboyrie MecTa 0 KOJIMYECTBY 00ydaloluxcsi — He MeHee 25

paboyee MecTO IpernoaaBaTess

JOCKa 11 M€EJia

+ |+ |+

pasaBUKHAA JEMOHCTpPALIMOHHAA CUCTEMA,

IleyaTHbIe MOCOOUSA

Temaruueckue Tabauipl: Anredpa — 10mT. (Mo OCHOBHBIM TEMaM)

Temarnueckue Tabmuipl: ['eomerpust — 12mT. (0 OCHOBHBIM TEMaM)

JIMaKTHYECKUEe MaTepUabl: (CaMOCTOSITEIbHBIC U TIPOBEPOYHBIC pAOOTHI TIO
OCHOBHBIM T€MaM Kypca)

HOpreTBI BbIJAIOIINXCA MaTEMATHKOB

CxeMmbl 110 OCHOBHBIM pa3ziesiaM KypcoB

Jlnarpammel 1 rpaduku

ATnacel

Texnnueckue cpeacTsa 00yuyeHUus

HaunmeHoBaHMs 00bE€KTOB 1 CPEJACTB MATEPHATbHO-TEXHUYECKOTO
o0ecreyeHHu st

Mpumeyanus

Texuuueckue cpencrpa o0ydenus (cpeacrsa UKT)

TeneBu3op ¢ yHUBEPCAIbHOM MOJICTABKON

Buneomarautodon (Buaeomieiep)

Aynno-1ieHTp

MyabTHUMETUIHBIN KOMITBIOTED

CxaHep ¢ NPUCTABKOM JUIsl CKAHUPOBAHMS CJaiiIoB

IIpunTep Na3epHbI

Lundposas Bumeokamepa

Ludposas horokamepa

Crnaiin-poekrop

MynbpTUMena NpoeKTop

Cron 1 mpoeKkTopa

OkpaH (Ha IMTaTUBE WM HABECHON)
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3.3. Ucnosb3yeMblie TEXHOJIOTHMH 00yYeHUsI

B nmemax peamu3anuu  CUCTEMHO-IEATEIIBHOCTHOTO M KOMIIETEHTHOCTHOIO IOJIXOJa B
00pa30BaTENIbHOM IPOIECCEe HCHOJB3YIOTCS CIEAYIONINEe AaKTUBHBIE W WHTEPAKTHUBHBIE (HOPMBI
MIPOBEICHUS 3aHATHI: aHAIN3 KOHKPETHBIX CUTYallui, Keiic MeTo 1, mpolieMHoe 00ydeHne, MO3TOBOM
LITYpPM, HHTEIJIEKT-KapThl, 3HAKOBO-KOHTEKCTHOE OOy4YeHME, OJIMMIINAJA, JIaDOpaTOpPHBIE OIIBITHI,
KOH(EepeHIHs, AUCTAaHIIMOHHOE 00ydeHue, padoTa B MaJIbIX TPYIax U Jp.

3.4. MudopmaunonHoe odecnevyeHne 00yueHust
Ilepedyennb pexoMeHayeMbIX y4eOHBIX U3AaHuil, UHTEpHET-pecypcoB,
JAOIOJHUTEIbHON JIUTEPATYPHI

OcHOBHBIE TeYaTHbI€ HCTOYHUKH

Ne BrixoaHble JaHHbIE IEYATHOI0 U3aHUA I'on I'pud
U3J1aHUA
1. Anrebpa ¥ Hayajlla MaTeMaTUYECKOro aHalln3a, reoMeTpus (0a30BbIi 2020 Pekom.

n yriyonenusrii ypoBeHsb) 10-11 kmaccer / HI.A. Ammmos, HO.M.
Kossirun, FO.B. Cugopos. — M.: [Ipocsemenue, 2020. — 384 c.

I[OHOJ'IHI/ITeJII)HI)Ie neYaTHbiec HCTOYHUKHU

Ne BrixoaHble JaHHBbIE IEYATHOI'0 U3IAHUHA I'on I'pud
U31aHUA
1. Anre0Opa W Hauajga MaTeMaTHYECKOrO aHaIHM3a, TeoMeTpust (6a30BBIH 2020 Pexowm.

u yrayonenneii ypoenb) 10-11 wmaccer / UILA. Ammumos, FO.M.
Koussirun, FO.B. Cugopos. — M.: [Ipocsemienue, 2020 — 384 c.

2. bammakoB M.U. Maremaruka [Tekct]: ydeOHUK ISl Y4peKICHUN 2020 Pexom.
Had. u cpell. mpod. oopazosanus / M.W bammakos. — 8-e u3m., crep. —
M.: U3narenbckuit ieHTp «Akanemus», 2020. — 256 c.

3. Maremaruka: anreOpa ¥ Havaja MaTEeMaTUYECKOTO aHaln3a. 2020 Pexowm.
I'eometpus. ['eomerpus (6a30BbIi U yrayOJdeHHBIH ypoBeHb). 10-11
kinaccel / JI.C. Atanacsu, B.®. Byrysos, C.b. Kagomues [u ap.]. —
M.: IIpocBenienue, 2020. — 256 c.

4. CrouinmoBa JLLII. Maremaruka [Tekcr]: y4eOHMK [ CTYI. 2020 Pexom.
yupexaeHui Boicul. mpod. oopazosanus / JI.II. Croitnoa. — 3-¢ u3.,
crep. — M.: 3narensckuii ieHTp «Akanemus», 2020. — 464c.

S. CroitnoBa JLII. Maremaruka. COopHuk 3amau [Tekct]: yueOHOE 2020 Pexom.
nocodue i CTyA. yupexkaeHuid Bwicul. npod. odpazosanus / [JLIL.
CroiinoBa, E.A. Kono6ee, T.A. Kono6eeBa, 11.B. Illagpunal. — 2-¢
u3 ., crep. — M.: M3natensckuii neHTp «Axanemus», 2020. — 240c.

OcHOBHBIE AJICKTPOHHBLIC HCTOYHHKH

Ne BpIxoaHble JaHHBbIE NEYATHOI'0 U3JaHUA Pe:xxum | IlpoBepeno
AOCTYyNA

1. Marematuka: yuebHoe mnocobue / H.b. Kapbaumnckas, E.C. ObC 01.04.2022
JlebeneBa, E.E. XapuronoBa, M.M. UepHenoB; moja penakuuein
M.M. UYepueuwoB. — M.: Pocculickuii rocynapCTBEHHBIN
yHuBepcuteT npasocyaus, 2016. — 342 c¢. — ISBN 978-5-93916-
481-8. — Tekcr: 5JeKTPOHHBIMN // DIeKTpOHHO-OMOIMOTEUHAs
cucremMa IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/49604.html. — Pexum poctyma: s
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ABTOPU3HUP. I0JIb30BATEIICH

I[OHOJIHI/ITCJILHLIe IJICKTPOHHBLIC U31aHUHA

No BbixoaHbIe JaHHBIE 3JIEKTPOHHOI'0 U3IaHUS Pe:xum IIposepeno
A0CTYyNA

1. bammakoB, M.U. Marematuka: yaeOHUK [DnekTpoHHbIN pecypc] | cBoboanbiii | 01.04.2024
[ M.U. Bammaxkos. — 2-¢ u3a.. ctep. — M.: KHOPYC, 2018. — 394
c. — (Cpemnee mpodeccuonampHoe o0OpazoBaHue). — Pexum
nocryna: https://www.book.ru/book/919991

2. baspun, .. JluckpeTHas mMaremaTuka [DIeKTpoHHBIN pecypc]: | cBoboanbiii | 01.04.2024
yueOHuk ¥ 3amaynmk g CIIO / WM. baspun. — M.:
W3parensctBo  KOpaiit, 2018. - 209 c. — (Cepus:
[IpodeccuonanpHoe  oOpazoBanue). — Pexkum  nmocryma:
https://biblio-online.ru/book/46422B2A-1497-4FFD-8A53-
143190428418

Pecypcol UHTEpHET

http://www.Allmath.ru Matemarndeckuii mopTaiji, Ha KOTOPOM BbI HalijieTe JII000H MaTepuas
10 MaTEMaTUYECKUM JTUCIUATTHHAM.

http://www.math.ru/ Ha caiite BBl HalifeTe KHHTH, BHIECO-JIEKIHMH, 3aHUMATEIILHBIE
MaTreMaThudeckue (PaKThl, pa3IuIHbIC TI0O YPOBHIO U TEMATHKE 3aJ1a4H, OTIACIbHBIC UCTOPUU U3 )KU3HU
YYEHBIX — BCE€ TO, YTO NMTOMOKET OKYHYTHCS B yIMBUTEIIHHBIA U YBJICKATEIHHBIM MUP MaTEMaTHKH.

http://www.bymath.net Dto caiiT — cpeaHss MareMaTu4ecKkas HHTEPHET-IIKOJIA, B KOTOPOH BbI
MOXETE YYHUTHCS, HE BBIXOAS W3 NOMYy. B oTnmume OT Ipyrux CaWTOB 3/1€Ch COJEpIKATCS BCe
HE0OX0IMMbIe MaTEPUAJIBI IO 3JIEMEHTAPHONW MaTeMaTHKE B MOJTHOM oOBbEME.

http://free-math.ru/  Jlrobute wmaremaruky! WuTepecyiitech MaTematukoit! VYBaxkaiite
Marematuky! Mel coOupaem it Bac ToJbKO camoe moJie3HOE M MHTEPECHOE. YUUTECh C HAMH.

Oopa3oBaTe/ibHbIE MATEMAaTHYECKHE CANTHI:

http://www.exponenta.ru

Pecypc — moMoOIIHMK NpH pelieHur MaTeMaTH4ecKuX 3aaad. Jlis pemeHus 3aJadv, MOXHO
HalTH TMOXOXKYI0 3aJady B pasliene pa3o0paHHBIX MPHUMEPOB, 3allyCTUTh YCTAHOBJICHHBIH
MaTeMaTHYeCKUil MakeT, BBIOpaTb B CHHCKE MPUMEPOB, PEUICHHBIX B Cpele JTOro IakeTa,
MOAXOAUIMI M PEIIUTh CBOIO 3a7ayy MO aHAJOTUU WIM OOCYIUTh pelleHHe 3ajauu Ha (opyme ¢
npyruMu yyamumucs. Ha caiiTe MHOTO 37IEKTPOHHBIX Y4eOHHUKOB, CIPABOYHUKOB M CTaTell, a Takxke
JIeMO-BEpPCUH MOMYJISIPHBIX MaTEeMaTHUYECKUX MMAKETOB M CBOOOJHO paclpoCTpaHsIeMble IPOTPaMMBI.

http://comp-science.hut.ru

Yuurensim wuHPOpPMATUKM W MaTeMaTHKM W MX JI0O003HATENbHBIM YueHuWKaMm. Ha caiite
coOpaHbl AUIAKTUYECKUE U METOAMYECKUE MaTepUallbl, OJTMMITHA/IBI [0 MaTeMaTuKe U HH(POpPMaTHKE.

[HonyasipHble JeKUMH 110 MATEMaTHKE

http://ilib.mccme.ru/plm

Cepus «llonynspHble JEKIMU 0 MAaTEMAaTHKE», MPEICTAaBICHO 62 BBIMYIIECHHBIE B 3TOU cepun
KHHUTHY C BO3MOXKHOCTBIO YTeHHs on-line, a Takke ckaunBanus B popmatax TIFF u DjVu.

Buaeo ypoxku no maremMaruke

http://mirurokov.ru/videouroki-po-matematike-algebra-10-11-klass.html/.

Anrebpa 10-11 xmacc. B Buaeosnekiusx Bbl HaiifieTe OCHOBHOM MarepHall BCEX pPa3/esioB
IIKOJBHOTO Kypca MaTEeMaTUKH: MaTEeMaTUYEeCKHUE TMOHSTHUS, OMNpPEAENCHUs, aKCHOMBI, TEOPEMBI,
cBoiicTBa M T.n1. Kpome 3TOro B BHAEO ypoKax HMMeeTcs MHOTO MOAPOOHO pa3oOpaHHBIX 3a7ad U
MIPUMEPOB, HO 3AMETHUM, YTO B UX PEIICHUH UCIOJb3YETCS MHOTIa HE TOJIBKO MaTepHall TOr0 ypoKa K
KOTOPOMY OTHOCHUTCS IPUMEP WJIM 337a4a, HO U Marepuai U3 Jpyrux ypoKoB.

Y4eOHUKH IO MaTEeMaTHKe

http://www.alleng.ru/edu/mathl.htm
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4. KOHTPOJIb 1 OIIEHKA
PE3YJIbTATOB OCBOEHUS YUEBHON JUCIIUILJIAHBI

4.1. bank cpeacTB /151 OLEHKH Pe3yJbTAaTOB 00y4YeHH s

KoHTponms W oOIleHKa pe3yabTaToB OCBOCHHUS Y4eOHOW JWCIHIUIUHBI OCYIIECTBIISETCS
MpenojaBaTeieM B TPOLIECCe MPOBEACHUS MPAKTHUYECKUX 3aHATHH U JIabOpaTOpHBIX padoT,
TGCTI/IpOBaHI/Iﬂ, a TaAK)XXC BBIIIOJIHCHUA O6y‘~IaIOHII/IMI/IC$[ I/IHIII/IBI/IIIyaJII)HI)IX 3aI[aHI/II71, HpOGKTOB,
HUCCIICIOBAHHH.
OrneHOYHBIE CpEICTBA COCTABJISIOTCS MPEMNOJABATEIEM CaAMOCTOSITEIBHO TPU  €XKET0THOM
oOHOBJICHUU OaHKa cpeAcTB. KomuvecTBO BapHaHTOB 3aBUCUT OT YMCIIA O0YJAIOIIUXCS.

OcHoBHbBIE MOKA3aTeIN

(I)OpMI)I H METOAbI
KOHTPOJIA H OLHCHKH

O6pa3OBaHI/IIO KaK YyCJIOBUIO YCHCMHOﬁ

Ne Pe3yabTaThl 00y4eHust
OLICHKHU pe3yJbTara pe3yJbTaToB
00yueHust

I JIMYHOCTHBIE Pe3YJIbTAThI

1 | chopmupoBanHoCTs mpencTaBieHuid o | Bnagenne martematudeckoi | @poHTAIBHBIN 51
MaTeMaTUKe KaK  YHUBEPCAIBHOM | TEPMHUHOJIOTHUEH. WHIUBHTyJTbHBINA
SI3BIKE HAYKH, CpeACTBE OIPOC CTYJICHTOB.
MOJEITUPOBAHUS SIBJICHU 51
MpOLECCOB,  HAEIX W  METoJax
MaTEMaTHKH,

2 | MOHWMMaHWE 3HAYUMOCTH MaTeMaTHWKH | BrajeHne matemarmdeckol | @poHTATBHBIN u
JUISl HAYYHO-TEXHUYECKOTO MPOTrpecca, | TEPMUHOJIOTHUEH. VHIUBU Ty AJTbHBIN
chOpMUPOBAHHOCTh  OTHOIICHHUS K OIPOC CTYJICHTOB.
MaTeMaTHKe KakK K 4acTH
0011eUeI0BEUYEeCKON  KyJIbTYphl Yepe3
3HAKOMCTBO C MCTOPHEH pa3BUTHUS
MaTeMaTHKH, SBOIIOIHCH
MaTeMaTUUeCKUX UJIeH;

3 | BIaJeHHEe METOJaMH JI0Ka3aTelbCcTB M | Bmamenne marematumueckoil | CaMOCTOSATENIBHBIE |
QITOPUTMOB  PEIICHHs, YMEHHWE WX | TePMHUHOJIOTHEH, METOJaMH | IPOBEPOUYHBIE PAOOTHI
MPUMEHSTbD, MPOBOJUTH | 1I0KA3aTEJIbCTBA, M0 KaXJI0My pazieny
JIOKA3aTeNIbHbIE PACCYKICHUA B XOJE | pacCyXJCHHUS. MIPOTPaMMBI
pelIeHMs 3a/1a4;

4 | BpajieHWe CTaHJAPTHBIMH TIpHUeMaMu | 3HaHUE craHapTHbIX | CaMOCTOATENIbHBIE U
peleHus palMOHAJIBHBIX U | mporpaMm pEIICHHS | TPOBEPOUYHBIC PAOOTHI
HUppalMOHAJIbHBIX, MOKa3aTeNIbHbIX, | yDPABHEHHUI U HEPABEHCTB. M0 KaXJIOMY pa3ieiy
CTCIICHHBIX, Tpuronomerpudeckux | ChopMupoBaHbI HaBBIKU | IPOTrPaMMBbI
YpaBHEHUH M HEPABEHCTB, UX CHUCTEM; | MCIOJIb30BAHUS NupuBunyanbHas
HCIIOJIb30BaHUE TOTOBBIX | KOMIIBIOTEPHBIX IPOTpaMM | paboTa CTyAeHTa Y
KOMITBIOTEPHBIX MpPOTpamMM, B TOM | IPU PELICHUM 3a]1a4. JIOCKH.

Yyucie JUisl MOUCKA IMyTH PEIICHUS U
WJUTFOCTPALIMM PELIEHUs YpaBHEHHH U
HEPaBEHCTB;

5 |roroBHocTh U cmocobHOocTh K | ChopmupoBan wuHTEepec K | CamocTosATenbHOE
o0Opa3oBaHMHIo, B TOM YHUCII€ | OCBOEHHUIO OCBOEHHE
caMo00pa3oBaHUI0, Ha TMPOTSHKEHUU | JOMOJHUTEIBHBIX JIOTIOJTHUTEIIbHBI
BCeil JKU3HU; CO3HATEJILHOE | MAaTEPHUAJIOB. MaTepuasioB
OTHOIIICHHE K HETMPEPHIBHOMY
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npodeccHoOHAILHON H OOIIECTBEHHON
JICSATEIIbHOCTH,

6 |roroBHocth u  cmocobHOocTh K | ChopmupoBan wuHTEpec K | CamocTosTenbHOE
CaMOCTOSITEJIBHOW ~ TBOPYECKOM U | OCBOCHHIO OCBOCHHE
OTBETCTBEHHOU JESATEIHHOCTH; JIOTIOJTHUTETIBHBIX JIOTIOJIHUTEITbHBI

MaTEepHaJIOB. MaTEepHaJIOB

7 | TOTOBHOCTb K KOJUIEKTUBHOW pabore, | YMeHue paboTaTh B | PaboTa B rpynnax npu
COTPYIHUYECTBY CO CBEPCTHHKAMHU B | KOJUIEKTUBE, COTPYIHHUYATh | pEHICHUU
o0Opa3oBaTeNbHOH, OOIIECTBEHHO | CO CBEPCTHUKAMH. MaTeMaTHIECKUX
TIOJIC3HOM, y4eOHo- 3amad
HCCIEA0BATENbCKOM, IPOCKTHOM W
JAPYrUX BUAAX JIESITEIBHOCTH,

8 | otHomenme k mpodeccuoHanbHOU | ChopmupoBan wuHTEpec K | JloOpocoBecTHOE
NEATeNbHOCTH  KaK  BO3MOJKHOCTH | M3yYECHHUIO MIPEIMETa. OTHOIIICHUE K
y4acTHsi B pEIIEHHH  JIMYHBIX, MOJyYeHUIO  HOBBIX
0OIIEeCTBEHHBIX, rOCyJJapCTBEHHBIX, 3HaHWUM:
0O0IIeHAITMOHAIEHBIX TPOOJIEM. CBOEBPEMEHHOE

BBITIOJTHCHHUE 13,
MPOIYCKH  3aHATHIA,
MOJIOKUTEITLHBIE
pe3yIbTaThI 1o
OCBOGHHIO TIpeIMeTa
U T. .
I MeranpeamMeTHble
pe3yJabTaThl

1 | ymenue camocrosarensHo omnpenenats | ChopmupoBansl  ymenus | [Ipaktuueckue,

LEeJN JIeSITEIbHOCTH M COCTABIATH | BBINOJHATH IPAKTHUYECKHE, | CAMOCTOATENbHBIE U
IUTaHBl JESITEIbHOCTH; CAMOCTOSITEIBHO | CAMOCTOSITENIbHBIE U | KOHTPOJIbHBIE PabOTBHI.
OCYILIECTBIISATh, KOHTPOJHUPOBATh M | KOHTPOJIbHBIE PAOOTHL. Jloknanel u
KOPPEKTHPOBATh neaTenbHOCTh; | CIOCOOHOCTh  BBICTYHATh | pedeparsl.
UCIOJb30BaTh BCE BO3MOXHBIE | ITEepeN CTYAEHTaMH c

pecypcsl IS JOCTIDKEHHS! | U3JI0)KEHUEM  U3Yy4EHHOTO

IIOCTABJICHHBIX LENed M pealu3aluu | CaMOCTOSTENbHO

IUIAaHOB ~ JEATEJIBHOCTH;  BBIOMpaTh | MaTepuaa.

yCIIEIIHbIE CTPAaTeruud B PA3JIMYHBIX

CUTYaLUsX;

2 | ymeHue npoAyktuBHO obOwmarbes U | ChopmupoBansl  ymenwus | [IpakTuueckue u
B3aMMOJICHCTBOBATh B IIPOLIECCE | pellaTh  MaTeMaTU4eCKHUEe | CaMOCTOATENIbHbIE
COBMECTHOH JIeITENbHOCTH, YUUTHIBATh | 3a/1a4l B KOMaH/IE. paloThl peliaemble B
MO3ULIUU JIpyrux YYaCTHUKOB KOMaH/1ax.
NESATETHBHOCTH, 3¢ HEKTUBHO
paspeniatb KOH(QJIUKTHI;

3 | BIaZieHUEe HaBBIKAMM IO3HaBaTenbHOMH, | ChopMupoBaHO ymenue | CaMocTosTe/IbHAS
y4eOHO-HCCIIeJ0BATEIbCKOM U | CAaMOCTOSITENILHO paboTath ¢ | pabota ¢ y4eOHOU U
MIPOEKTHON JIeATENbHOCTH, HaBBIKAMH | ydeOHOW M CHpPaBOYHOMU | CIIPaBOYHOMU
paspelieHus npoodsieM; cnocoOHOCTh U | IUTEPaTypod MO MHpPEAMETY | JUTepaTypoil o
TOTOBHOCTb K  CaMOCTOSATEJIILHOMY | MPU OCBOEHHHU U | IpeaAMeTy npu
MIOMCKY METO/IOB pelIeHns | 3aKperieHUH HOBOT'O | OCBOCHUHU U
NPAKTUYECKUX 3ajady, MPUMEHEHHUIO | MaTepuaa. 3aKpeIyIeHUH HOBOTO
pa3NUYHBIX METOJO0B O3HAHUS; MaTepuaa

4 | TOTOBHOCT M  CIIOCOOHOCTH K | YMeHHe  camocrtositenbHo | CamocTosTenbHas
CaMOCTOSATENIbHOW ~ MH(pOpPMAIMOHHO- | paboTath ¢ y4eOHOH U | paboTa ¢ y4eOHOU H
M103HABaTEIbHON JIeSITETIbHOCTH, | CIIPABOYHON  JIMTEPATypOd | CIPaBOYHOM
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BKJIIOYAs YMEHHE OPUEHTHUPOBATHCSA B | MO MPEAMETY IMPU OCBOCHUH | JUTEPATYPOM 1o
Pa3NMYHBIX UCTOYHHKAX MH(QOpPMAIWMH, | U  3aKPEIUICHUH  HOBOTO | MIPEIMETY npu
KPUTHUYECKU OIICHUBATH U | MaTepuana. OCBOCHUU u
HWHTEPIPETUPOBATH uH(pOpMAaIHIO, 3aKpEIICHUH HOBOTO
MOJIy4aeMyro u3 Pa3IUYHBIX Marepuana.
HMCTOYHUKOB;

5 | BIaJeHUE S3BIKOBBIMH CcpeicTBamu: | Brmageer A3bIKOBbIMU | UHIUBUAYaTbHOE
yMEHHE $SICHO, JIOTMYHO M TOYHO | CPEICTBAMH: YMEHHE SICHO, | pEIICHHE  3a7ad C
u3jiaraTb ~ CBOKO  TOYKY  3pEHHS, | JIOTUMHO M TOYHO H3JIaraTh | KOMMEHTApUSIMHU,
WCIIOJIb30BaTh AaJICKBATHBIE SI3BIKOBBIC | CBOIO TOYKY 3peHHUs], | yCTHOE  M3JI0KEHUS
CpeJICTBa; WCIIOJIb30BaTh  AJCKBATHBIC | MPOIACHHOTO

SI3BIKOBBIE CPEJICTBA Marepuaia

6 | BmajieHWe HaBBIKAMU MO3HABATEIBHOU | YMEHHE 3a/1aBaTh u | JlonosHUTENbHBIE
pednexcun KaK OCO3HAHUA | OTBEUaTh Ha 3aJaBaeMbIe | 3aJIaHUS B
COBEPIIAEMBIX JIEUCTBUI H | BOIPOCHI. [ToHnMaTh | CaMOCTOATENBHBIX,
MBICTTUTEIIBHBIX MPOIIECCOB, WX | MICTOYHUK OIMOOK  MpHU | KOHTPOJIHHBIX u
pe3ylnbTaTOB W OCHOBAaHWM, TpaHMI] | OCBOCHUU U 3aKPEIJICHWHU | IOMAITHUX padoTax.
CBOErO 3HAHUS W HE3HAHHS, HOBBIX | HOBOTO.

MO3HABATENBHBIX 33/1a4 U CPEACTB IS
WX JIOCTHIKEHHSI;

7 | meneycTpeMJIEHHOCTh B TMoucKkax | | Mcmons3yeT opuruHaibHbIC | JlOMOTHUTETEHBIE
MIPUHSATAN perieHu, | cnocoObl pelIeHus | 3a1aHus B
COOOpa3UTEeNbHOCTh W HMHTYHIIHUS, | MATEMAaTHYECKUX 3a/1a4. CaMOCTOSITEIIHHBIX,
Pa3BUTOCTh MMPOCTPAHCTBEHHBIX KOHTPOJIBHBIX u
MIpeACTaBICHUMN; CIIOCOOHOCTH JIOMaITHUX padoTax.
BOCIIPUHUMATh KpPacoTy M TapMOHUIO
MHpa.

11 IIpeaMeTHbBIE pe3yJbTAThI

1 | chopmupoBanHOCTs mpencTaBieHuid o | Bnagenne martematudeckoi | @poHTAIBHBIN "
MaTeéMaTUKe KaK YacTH MHUPOBOU | TEPMUHOJIOTHUEH. VHIUBUTYyAJTbHBIN
KyJIbTypbl M MECT€ MATEMaTHUKHd B OIIPOC CTYJIEHTOB.
COBPEMEHHOM LMBUIM3ALINHU, CIIOCO0ax
OIMCaHUs SBJICHUM peaJbHOTO MUpa Ha
MAaTE€MaTHYECKOM SI3bIKE;

2 | chopMHpPOBAHHOCTh TpencTaBieHui o | Bnagenune martematnyeckoi | @poHTAIBHBIN u
MaTEeMaTHYECKUX MOHATHSIX KaK | TEPMUHOJIOTHEM. WHUBH1yaJIbHBIN
BOKHEMIINX MaTeMaTHYECKUX OIIPOC CTYJIEHTOB.
MOJIENSIX, MO3BOJISIIOIIMX ONHMCHIBaTh U
M3y4yaTh pa3Hble IPOLECCHl U SIBJICHUS;

IMOHUMAaHHE BO3MO’KHOCTH
AKCHOMAaTHYECKOTO MIOCTPOEHUS
MAaTeMaTHYECKUX TEOPHl;

3 | BmajieHWe MeToJaMM JI0KaszaTeibCTB U | Brnajenue matemaruueckoit | @poHTAIbHBIM u
QITOPUTMOB  PEILICHUs, YMEHHUE WX | TEPMUHOJIOTUEH, METOJAMH | UHIAUBUYAJbHbBIN
MIPUMEHSITD, MIPOBOJIUTH | I0KA3aTEIbCTBA. OIPOC CTYJIEHTOB.
JI0Ka3aTelIbHbIe PACCYXKIECHUS B XOJIe CamocrosrenbHas
peuieHus 3aaay; paboTa MO H3YYECHHUIO

HOBOTO Marepuasa.

4 | Bnagenue craHgapTHeIMU mpuemaMu | CPopMUPOBaHO ymenue | [Ipakruueckue,
pereHus palMOHAIBHBIX U | pemiath YpaBHEHUS U | CaMOCTOSITEJIbHBIE U
HUPPALMOHATIBHBIX, MOKa3aTeNIbHbIX, | HEPABEHCTBA. poBepoYHasi pabOTHI.
CTENEHHBIX, TPUTOHOMETPUUYECKUX
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YPAaBHEHUN W HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX ~MPOTpaMM, B TOM
yycae A [OUCKAa NYyTH PELICHHS U
WUTIOCTPALIMM PEIIEHUS YPAaBHEHHN M
HEPABEHCTB;

c(OPMHUPOBAHHOCTH MPEACTABICHUH 00
OCHOBHBIX IIOHATHAX MaTEMAaTU4YCCKOI'O
aHaJlu3a MU HX CBOI\/JICTBaX, BJIaACHUC
YMEHHEM XapaKTEpU30BaTh IIOBEACHUE
GbyHKIUH, UCIIOJIb30BaHUE
IMOJIYYCHHBIX 3HAaHUH JJIA OIIMCaHUuA U
aHaJiM3a peajbHbIX 3aBUCUMOCTEN;

Bnanenune marematnueckou
TEPMHUHOJIOTUEN, METOJAMH
JI0KA3aTeIIbCTBA.

IIpakTnueckue,
CaMOCTOSATENbHBIE U
poBepoYHasi paboTHI.

BJIaJICHUE OCHOBHBIMH TIOHATUSIMH O
TIJIOCKUX " MIPOCTPAHCTBEHHBIX
T€OMETPUUECKHUX ¢durypax, ux
OCHOBHBIX CBOMCTBAX;
c(hopMUPOBAHHOCTH YMEHHUS
pacrno3HaBaTh T€OMETPUYECKUE
burypel Ha YepTekKax, MOJEISIX U B
peanbHOM MHpE; MIPUMEHEHHE
M3YYEHHBIX CBOWCTB T€OMETPHYECKHUX
buryp wm dopmyn Ui peHICHHS
TEOMETPUUECKHX 3aJad © 3a7ad C
MIPAKTUYECKUM COJICPKAaHUEM;

Bnanenune matrematmueckoi
TEPMHUHOJIOTUENH, METOJAMU
JIOKA3aTebCTBA.

IIpakTnueckue,
CaMOCTOSATENbHBIE U
MpoBepoYHasi paboTHI.

c(OpMUPOBAHHOCTH MPEACTABICHUI O
mpoueccax U SIBICHUSX, HMEIOIINX
BEPOSITHOCTHBIN xapaxrep,
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MHpPE, OCHOBHBIX MOHSTHSIX
AJIEMEHTAPHON TEOPUU BEPOATHOCTEM;

YMGHI/Iﬁ HaxXoauTb u OLICHUBATh
BE€POATHOCTH HACTYILIICHUA CcOOBITHI B
HpOCTCfIHIHX MMPAKTUICCKUX
CUTYyallHAX u OCHOBHBIC

XaAPAKTCPUCTUKHU CHy‘I&ﬁHBIX BCJIMYHMH,

CdopmupoBaHbI
NpeCTaBICHUS 0
nporeccax ©  SBJICHHUSX,
UMEIOINX BEPOSTHOCTHBIN
XapaxTep.

CaMOCTOSTENILHEIE U
MpoBepoYHasi paboTHI.

BJIaACHHUC HaBbIKAMHU HCIIOJIB30BaHHA
TOTOBBIX KOMIIBIOTCPHBLIX IIpOorpaMm
IIpyd pCIICHUHA 3aaa4.

ChopmupoBanbl  HaBBIKU
UCIIOJIb30BaHUS
KOMITBIOTEPHBIX  POTpamMM

IIpH pCHICHHUH 3a1a4.

CamocTosITebHbIC
paboTHI.
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4.2. llpumepHblii NepevYeHb
BOIIPOCOB /1JIf1 IPOBEACHUA
HUTOr0BOI'0 KOHTPOJIA Y4eOHBIX JOCTHKEHHUH 00yYAKO LM XCH
MPH peajin3alum cpeHero oduero 00pa3oBanus

1. BeipaxeHusi M1 UX NpeodPa3oOBaAHUSA:

1.1. Kak HaXxoaAUTh B HECIIOKHBIX YACTHBIX CIIy4Yasix 3HaUCHUS KOPHS, CTCIICHU
norapupma, TPUrOHOMETPUYECKOTO BEIPAXKEHHSI HA OCHOBE ONpe/IeIeHU, a B
oO1eM cityyae mpubInKeHHO?

1.2. Kaxk BBINOJTHATH HECJIOKHBIE TPEOOPA30BaAHUS BRIPAKEHUM, PUMEHSIS
OrpaHUYEHHBIA Ha00OP (GOPMYJ, CBI3aHHBIX CO CBOMCTBAMH CTEIICHH,
norapudmMoB, TPUTOHOMETPUUYECKUX PYHKIIHH (pa3peniaeTcs moab30BaThCs
dbopmynammu)?

2. YpaBHeHMs U HEPABEHCTBA:

e Kak pemiats npocTeiime nmoka3areabHble, JorapuMuIecKue, ypaBHCHHS U
HEpaBeHCTBA?

e Kak npumeHsieTcsi METOI HHTEPBAJIOB JIJIs1 PELIECHUSI HECIOKHBIX PAllMOHAIBHBIX
HEPaBEHCTB?

3. OyHKIUN:

o Kak onpenensiercs 3HaueHHe (PYHKIMH 110 3HAUSHUIO apryMeHTa MpHu J000M
criocobe 3ananus GyHKITAN?

e Kak onpenenstoTcss OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKITNH (MOHOTOHHOCTD,
COXpaHEHHE 3HaKa, SKCTPEMYMbI, HAUOOJIbIIIEe U HAUMEHbIIIEE 3HAUCHUS,
MEPUOUIHOCTD, YETHOCTh-HEUETHOCTh)?

e 1I3o0Opaxarh rpadKi OCHOBHBIX JIEMEHTAPHBIX (YHKIIUN, OTIMCHIBATH
CBOMCTBA ATHX (QYHKIIHH, OMUpasich Ha TpadUK, YMETh UCIIOJIH30BAaTh CBOMCTBA
GyHKIUH 1)1 CpPAaBHEHUI U OIICHKH €€ 3HAYCHUIA.

e Kak HaxonmATCs MPON3BOAHBIC dJIEMEHTAPHBIX (PYHKITUHN ?

o Kak npumeHseTcs Mpou3BOAHAS I UCCIEAOBAHMS (HYHKITUH ?

e Kak Haxonutcst nepBooOpa3Hasi U MPUMEHSIETCS JIJIs1 HaXO0KJICHHS TTOJIONIaau
KPUBOJIMHEHHON Tpamerum?

4. TlpsiMble U MJIOCKOCTH B MPOCTPAHCTBE:

20



e OnuceiBaTh B3aMMHOE PACMOJI0KEHUE MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE,
apryMeHTHPOBATh CBOU CYKJIEHUS 00 3TOM pacloJIOKEHHH;
5. KoopamHaTbl M BEeKTOPBI:
e BrInonHATh onepanuy HajJ BEKTOpaMu, 3aJJaHHBIMH KOOPAUHATAMU;
e Pemare npocreiiye reOMeTPUYECKUE 3a/1a4U C UCIIOJIb30BAHUEM CKAJISIPHOIO
MPOU3BEACHUS BEKTOPOB.
6. MHOrorpaHHMKH, TeJIa U IOBEPXHOCTH BPAlllCeHNUS:
e 1I300pakaTh OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TeJla paclio3HaBaTh HA
yeprexax U MOJENSIX TPOCTPAHCTBEHHbIE ()OPMBI;
e  BrInonHATH 4epTEXH MO yCIOBUSAM 3a/a4;
e Pemarh maHUMETPUUECKHE U MPOCTEHIINE CTEPEOMETPUUECKHE 3a1a9u
Ha HaXO0K/I€HHE TeOMETPUUYECKUX BEJIUYHH (JIJIMH, YTJIOB, IUIoaaei, 00beMOoB);

6.4. Mcmoap30BaTh IIpu pCUICHUN CTCPCOMCTPHUUICCKHUX 3a1a4 INIAHUMCTPUICCKHUC
(1)aKTI)I 1 MCTOIBI,

IIpumepHbIe 3a1aHUS K IK3aMEHY.

x% +10x
/. Pemuth HEpaBeHCTBO ———— < 0.

2—5x

1 1 1
8. Breruuciaurep 104 -404 .52,

9. Pemuts ypaBaenue —log,(5—x)=Ilog,2-1.

10.PemuTh HEPaBEHCTBO (%)2+3X <8,

11.Pemuth ypaBHEHHE cos(% +X) = sin(%) .

12.B xyoe ABCDA1B1C1D1 u3 Bepmunsl D1 mpoBenens! quaronanu rpaneii D1A; B1Cq
u D1C1CD. Cnenaiite pucyHok. Kak Ha3zpIBaeTCSi MHOTOTpaHHUK C BepmnHamMu Dy,
A By, B?

13.Tpeyronsauk ABC — mpssMOYTONBHBIN U paBHOOEAPEHHBIN ¢ TpsiMbIM yriaoMm C u
runoteny3oi 4cm. Otpe3ok CM mnepneHAuKyIspeH IJIOCKOCTH TPEYTOJIbHUKA U
paBeH 2cM. Halinure paccrosinue ot Touku M o npsimont AB.
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14.BbicoTa mpaBUIIbHOM YETHIPEXYroiabHOM mHpaMuasl paBHa 10cm u oOpasyer ¢
60koBBIM pedpom yron 45°. Halinure 06b5eM upaMupL.

15.VkaxkuTe MPOMEKYTKH BO3pacTaHUs U yObIBAaHUS PYHKIHHA y =—x" +4x* —3.

16. Haiinure mnomans (QuUrypbl, orpanuueHHol rpaduxom ¢Qykumu f(X)=(x+2)? n
npsaMbIMH Xx=0 1 y=0.
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