KpacHonmapckuii kpaii MyHUIMNATBHOE 0OpasoBanue ropos HoBopoccuiick
MyHUIMIIATTEHOE ABTOHOMHOE 00I11€00pa30BaATENHHOE YUPEKICHIE
cpeHsist o01eo0paszoBaresibHas mikosa Ne 34
MYHHUIMIIATBHOTO 00pazoBaHus ropos HoBopoccuiick

A Cnuuakosa
O HO

PABOYASA TTPOT'PAMMA

Ilo maremartuke (WHV6H€HHBIﬁ) YPOBCHb

YpoBeHb 00pa3zoBanus cpeaHee obiiee oOpazoBanue, 10-11 Kiraccel

konnuecTBO yacoB 408 yacoB (204 4, 204 u)

yuntellb BonkoBa Ousbra AjiekceeBHa

JlanHas mporpamma 1o ydeOHOMY mpenMery «MatemaTtuka (BKioyasi anreOpy M Hayana
MaTeMaTUYeCKOTO aHalu3a, FEOMETPHI0)» pa3zpaboTaHa Ha ocHoBe Paboueill mporpammsl
«Anrebpa 1 Havama mMateMarndeckoro ananmm3a» 10-11 kmaccel. /coct. T.A. BypmucTpoBa.
Anrebpa u Hadana maremaTudeckoro anaian3a. CoopHuk pabounx mporpamm.10-11 kmaccsr:
ydaeOHOoe Tmocobue g ydutTenedl 00meo0pa3oBaTeNbHBIX OpraHu3aluii: 0a30BBIA U
yrayonenusiit yposau.- [Ipocsemenne, 2016 u Paboueit mporpammer «I'eomerpusi» k YMK
JI.C. AtaHacsH u zip. Ap.: ocooue 1j1s yautenei o0nieo0pa3oBaTeIbHbIX OpraHU3aIuii /CoCT.
T.A. bypmucrtposa. [Iporpammel o01ieoOpa3zoBaTenbHBIX yupexaeHuid. ['eomerpus. 10-11
KJ1acchl, 0a30BbIN 1 TpoduIbHEI ypoBHU. [IpocBemenue, 2016 T.
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHUS OCHOBHOM O0Opa3oBaTENbHOW MPOrpaMMbl
OTPaXKaroT:

1) poccuiickyro rpakIaHCKYIO UAEHTUYHOCTD, MAaTPUOTHU3M, YBOXKEHUE K CBOEMY HApOJLy,
YyBCTBa OTBETCTBEHHOCTH Iiepe PoauHoON, ropaocTu 3a CBOM KpaH, ¢cBoro Ponuny, npouuioe
Y HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun, yBaxkeHue rocy1apCTBEHHBIX CUMBOJIOB
(rep0, dnar, rumH);

2) TpaXIaHCKYI0 TMO3MIMI0 KaK aKTUBHOTO W OTBETCTBEHHOrO 4YJI€HA POCCHUMCKOTO
001IeCTBa, OCO3HAIOIIEI0 CBOM KOHCTUTYLIMOHHBIE ITPaBa U 00A3aHHOCTH, YBAXKAIOILIETO 3aKOH
U TpaBOMOPSAOK, OOJaJalOUIEro YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
IPUHUMAIOIIETO TPAIUIIMOHHBIC HAITMOHAIBHBIE U O0IeUeIOBEUYeCKUE TYMaHUCTUUECKUE U
JI€EMOKPATUYECKUE 1ICHHOCTH;

3) TOTOBHOCTH K cykeHHI0 OTeuecTByY, €ro 3alluTe;

4) chopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJbTYp, a TaKXKe
pasnuuHbIX (GOpM OOIIECTBEHHOT'O CO3HAHMUSI, OCO3HAHHUE CBOETO MECTa B IMOJIUKYILTYPHOM
MUpE;

5) copMHpPOBAHHOCTH OCHOB CaMOPa3BUTHUS M CAMOBOCIHMTAHHUS B COOTBETCTBHH C
00I111eueIOBEYECKUMH IIEHHOCTSAMHU W HJeallaMH TPaKJaHCKOTO OOIIEeCTBa; TOTOBHOCTh U
CIOCOOHOCTh K CAMOCTOSITEILHOM, TBOPUYECKON U OTBETCTBEHHOU JIESATEIHHOCTH;

6) TOJEpPaHTHOE CO3HAHWUE U TMOBEJACHHE B TMOJUKYJIBTYPHOM MHPE, TOTOBHOCTH H
CIIOCOOHOCTh BECTH JUAJOr C JIPYTUMHU JIIOJbMH, IOCTUTaTh B HEM B3aWMOIIOHMMAHMSI,
HaXOAUTh OOIIME IeJIU U COTPYAHUYATD JUISl UX JOCTHXKEHUS;

7) HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMM, IETHbMHU MIIA/IIIETO BO3PACTa, B3POCIbIMU
B 00Opa3oBaTeIbHOM, OOIECTBEHHO TMOJIE3HOW, y4eOHO-HCCIIEIOBATENBCKOM, MPOSKTHON U
IPYTUX BUJAX JAESTEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE W TOBEJCHHWE HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX
IICHHOCTEH;

9) roTOBHOCTH M CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSKEHUN BCEH JKM3HU; CO3HATEIIbHOE OTHOIIEHHE K HEMPEepPHIBHOMY O0Opa30BaHUIO Kak
YCIJIOBHIO YCIIEITHON TTpo¢)eCCUOHATIbHON 1 OOIIIECTBEHHON JIeITEIbHOCTH;

10) screTMyeckoe OTHOIICHWE K MHPY, BKJIIOYAas O3CTETUKY ObITa, HAy4YHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUH;

11) mpuHsATHE W peanu3anuio IEHHOCTEW 3J0pPOBOTO U 0€30MacHOro o0pa3a KU3HH,
noTpeOHOCTH B (DU3MYECKOM  CaMOCOBEPIICHCTBOBAHWHU,  3aHATHSIX  CIOPTHUBHO-
037I0POBUTEIBHON JESATEIHHOCTHIO, HEMIPUSITHUE BPEIHBIX MMPUBBIUCK: KyPEHHUSI, YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTHKOB;

12) OepexxHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (U3HUYECKOMY H
MICUXOJIOTUYECKOMY 310POBbIO, Kak COOCTBEHHOMY, TaK U JIPYTUX JIOJEH, YMEHUE OKA3bIBATh
MEPBYIO MOMOIIb;

13) oco3HaHHBIH BBIOOp Oyaymield mpodeccHrn H  BO3MOXKHOCTEH —peanu3aluu
COOCTBEHHBIX XU3HCHHBIX IIJIAHOB; OTHOIIEHUE K MPOPECCHOHAIBHON NEITeITbHOCTH Kak
BO3MOXKHOCTH y4acTUsi B PCEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX,
0Ol1lIeHAIIMOHAJIBHBIX MTPOOJIEM;



14) chopMHPOBaHHOCTH HKOJIOTMYECKOT0 MBIIIJIEHUS, TOHUMAaHUS BIUSHUS COLUAIBHO-
SKOHOMHYECKHUX MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLUANBHON Cpebl; IPUOOPETEHHUE
OMBITA IKOJIOTO-HANPABIEHHON AEATEIBHOCTH;

15) oTBETCTBEHHOE OTHOILLIEHUE K CO3[JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHS
LIECHHOCTEN CEMENHOU JKU3HU.

MeTanpeaMeTHble pe3yJabTAThl OCBOCHHS OCHOBHOI 00pa30BaTeIbHOM MNpPOTrpaMMBbI
OTpaXKaroT:

1) yMeHHe camMOCTOSATEIBHO ONPENENATh LENU JEATEIbHOCTH U COCTAaBIATH IUIAHBI
NEATEIIBHOCTH; CaMOCTOSITEJIBHO OCYIIECTBIATh, KOHTPOJMPOBATH U KOPPEKTUPOBATH
NEATENbHOCTD; HCMOJb30BaTh BCE BO3MOJKHBIE PECYPCHI I JTOCTUKEHHUS MOCTABIEHHBIX
Hesnel u peanu3aluu IUIAHOB JEATENbHOCTH; BIOMPATh YCHEIIHbIE CTPATETUU B PA3IHYHBIX
CUTYaLUSX;

2) yMeHue NPOAYKTUBHO OOHIaThCS M B3aMMOJEHCTBOBAaTH B MPOLIECCE COBMECTHOM
NESATeNIbHOCTH, YYUTHIBATh TMO3UIUU JPYTUX YYACTHUKOB JESITEIBHOCTH, 3(P(HEKTUBHO
paspemiatb KOH(PIUKTHI;

3) BiajeHHe HaBbIKAMHU MO3HABATEIBHOM, Y4EeOHO-HCCIEAOBATENLCKOM M MPOEKTHOMN
JeSTENbHOCTH, HaBbIKAMHU pa3pelieHus npodsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOHUCKY METOJIOB PEMIEHUs NPaKTUYECKUX 3aJad, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHNUS,

4) TOTOBHOCTbh M CIIOCOOHOCTh K CAMOCTOSTEIbHOW MH(OPMAIIMOHHO-TI03HABATEIbHON
JeSTENbHOCTH, BJIaJICHHUE HaBbIKAMU MOJYYEHHS HEOOXOIUMOM MH(pOpMAIMKU U3 ClIOBapeil
pa3HBIX TWUIIOB, YMEHHE OPHUCHTHPOBATHCA B PA3IMYHBIX HCTOYHUKAX WHOOpMAINH,
KPUTHYECKH OIIEHUBATh M MHTEPIPETUPOBATh MH(GOPMAIIHIO, MOJTYYaeMYyI0 W3 Pa3IHMYHbIX
VUCTOYHUKOB;

5) yMmeHue WCIOoNb30BaTh CPEACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
texHosoruii (mamee - WKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpraHu3allMOHHBIX 33]1a4 ¢ COOJII0/IEHHEM TPeOOBaHUN S)PrOHOMUKH, TEXHUKUA O€30aCHOCTH,
TUTUEHBI, PECypcocOepeeHus, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH

6) yMeHHe OIpeIeNaTh Ha3HaYeHUEe U (DYHKIIMH Pa3IMYHBIX COLIMAIBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEBHO OLIEHMBAaTh M NPUHUMATh PEILICHUS, ONPEAEIIAIONINE
CTpATErvIO MOBEICHUS, C YUETOM I'PaKTaHCKUX U HPABCTBEHHBIX LICHHOCTEW;

8) BIIaJIcHHE SI3BIKOBBIMU CPEJICTBAMU - YMEHHUE SICHO, IOTUYHO U TOYHO HM3JaraTh CBOIO
TOYKY 3pEHUs, UCITOIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

9) BnazeHNe HaBBIKAMHU IMO3HABATENBHON peIIECKCUHM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUU U MBICIIUTEIBHBIX IPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, I'PAHUL] CBOETO 3HAHUS
Y HE3HAHUS, HOBBIX I03HABATEIIbHBIX 33/]1a4 U CPEJICTB UX JOCTHUKECHHUS.

IIpenmeTHble pe3yJbTaThl OCBOCHHS OCHOBHOW 00pa30BATENBHOW MPOTPAMMBbI
YCTaHaBIIUBAIOTCS ISl yYEOHBIX MPEIMETOB HA OA30BOM U YIIIyOJI€HHOM YpPOBHSIX.

"MaremaTuka: anreOpa 1 Hayajga MaTeMaTH4eCKOro aHainu3a, reomerpust” (yrinyOaeHHbIN
YpOBEHb) - TpeOOBaHHS K MPEAMETHBIM pE3ylbTaTaM OCBOCHHS YIIIYOJICHHOTO Kypca
MaTeMaTUKH JTOJDKHBI BKIFOYATh TPEOOBaHHS K Pe3ysbTaTaM OCBOCHHUSI 0a30BOTO Kypca H
JOTIOJIHUTENBHO OTPaXKaloT:

1) cdhopMUpPOBAaHHOCTh TMPEACTABICHUNH O HEOOXOAMMOCTH [I0Ka3aTeIbCTB IIpHU
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00OCHOBaHMM MAaTEeMaTUUYECKUX YTBEPXKIECHUW W POJIU aKCUOMATUKU B TMPOBEIACHUU
JEYKTUBHBIX PACCYKIICHU;

2) chopMUPOBAHHOCTh MOHSATUHHOIO arfmapata MO OCHOBHBIM pasjieliaM Kypca
MaTeMaTUKW, 3HAHUW OCHOBHBIX TeopeM, (PopMyn W yMEHUST MX HPUMEHSTh; YMEHUs
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOKI PEIICHUS 3a/1ay;

3) chopMHpPOBAaHHOCTH YMEHHII MOJEIHUPOBATH peajbHbIE CUTYyalluu, HCCIEA0BaTh
MMOCTPOCHHBIE MOJIENIN, UHTEPIIPETUPOBATH MOTYyUYECHHBIN Pe3ybTaT;

4) chopMUPOBAaHHOCTb MPEJICTABICHUNH OO0 OCHOBHBIX MOHATHUSIX MAaTEMAaTHYECKOTO
aHajgu3a W UX CBOWCTBaX, BJIaJCHUE YMEHHEM XapaKTepU30BaTh MOBeACHUE (DYHKIIUNA,
WCIIOJIb30BaHUE TTOJTYUYEHHBIX 3HAHU U J1JIsl OIMCAHUs U aHalli3a PeaIbHBIX 3aBUCUMOCTEH;

5) BlajieHHe YMEHUSIMU COCTABJICHUS BEPOSITHOCTHBIX MOJIEIEH MO YCJIOBUIO 3aJa4u U
BBIYKCJICHUSI BEPOSTHOCTU HACTYIUICHHUS COOBITHN, B TOM YHUCJE C MpUMEHEHHEeM (Gopmyll
KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPUM BEPOSITHOCTEH; MCCIICIOBAHMS CIyYalHBIX
BEJIMYMH 10 UX PaCHpeIeCHUIO.

B pesynbrate m3yuenust yueOHoro rnpenmera «MaTtemaTtika» Ha YPOBHE CPEIHEro OOIIEro
00pa3oBaHUsI:

Yray0aeHHbIH YPOBEHb
«CucreMHO-TeopeTHYECKHE Pe3yJabTAThI»
Paznen | |l. BoimyckHUK HayYuTCS V. BeinmyckHUK MOJIyYHUT
BO3MOKHOCTh HAYYUThCS

Hean Jnga  ycnemHoro  mpoaoJukeHus | /[as obecneyeHusl 803MONCHOCTNU

OCBOEHM | 00pa3oBaHUs YCNewHo20 npoooJiceHus 0opazo8anus

| M0 CHEIHAILHOCTSM, CBA3AHHBIM C | 10  CHEYUAIbHOCMAM, C8A3AHHbIM C

npeaMeT | MPUKIATHBIM UCIIOJIb30BAHUEM | OCyUecmenieHuem HAay4HOU u

a MaTEeMaTUKU UCC1e008amenbCkoll  0esimelbHOCmuU 8

obracmu  MamemMamurxu U CMeJ’CHbIX
HAayK

Inemen |- CpoGoguo omepupoBaTh * | —  Jlocmudicenue pe3yibmamos

moul MOHATUSIMHU: KOHEUYHOE MHOXKECTBO, | pazdena ll;

meopuu  PIEMEHT MHOXECTBA, | — onepupogamsw nousamuem

MHOIHCEC [TOIMHOXKECTBO, IIEPECEUEHHE, | onpedenenus,  OCHOBHbIMU  BUOAMU

me u 00beAMHEHHE U PA3HOCTb MHOXKECTB, | onpeodenenull,  OCHOBHbIMU  BUOAMU

Mamema [9ucjioBbBIC MHO>KECTBa Ha | meopem;

IMUYECKO KOOPIMHATHOW TPSIMOM, OTPE3OK, | — NOHUMAMb ~ CYMb  KOCBEHHO20

u MHTCPBAJI, IIOJTYUHTCPBAIL, | doxazamenbcmed,

JI02UKU  IPOMEKYTOK C BBIKOJIOTOM TOYKOH, | — onepuposams NOHSIMUSIMU
rpaudeckoe TMPCACTABICHAC | cyemnoeo u Hecuemno2o MHOdCECMEaA;
MHOECTB Ha KOOPAMHATHOM | _ npumensmo Memoo
[IIOCKOCTH, MamemMamu4eckoll  UHOYKyuu 0

! 3,[[6CB " AajJiee: 3HaTh OIPCACICHUC ITOHATHS, 3HATh U YMCThb 000CHOBEIBATH CBOMCTBA (HpI/BHaKI/I, €CJIM OHHU CCTL) IIOHATHUA,
XapaKTEPU30BaATh CBA3U C APYIUMU HNOHATUAMU, MPCACTABIIAAL OAHO MOHATHEC KaK 9aCTh LEJIOCTHOI'O KOMIUJICKCA, UCITOJIb30BaTh
MIOHSTHE U €T0 CBOMCTBA IIpyu IPOBCACHUN paCCY)K,Z[CHI/II\/‘I, JA0Ka3aTeJIbCTB, pCHICHUHA 3a/1a4.
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— 3a/1aBaTh MHOJKECTBA
[IEPEYUCIEHUEM u
XApAKTEPUCTUYECKUM CBOKWCTBOM;

— ONEPUPOBATH  IOHATHIMU:
YTBEPKIACHUE, OTpHULIAHKE

YTBEPKJICHUSI, UICTUHHBIE U JIOKHbBIE
YTBEPKJICHUSA, IPUYUHA, CIIEICTBUE,
YaCTHBIN ciyuai o011ero
YTBEPKJECHUSA, KOHTPIPUMED;

— IPOBEPATh TMPUHAIJIEKHOCTh
DJIEMEHTAa MHOKECTBY;

— HaxOJIUThb IIEPECEYEHUE U
00bEJUHEHUE MHOXECTB, B TOM
quclie MPECTaBICHHbIX TpadUuecKu
HAa  4YMCJIOBOM IIpsIMOM U  Ha
KOOPJAMHATHOM TIOCKOCTH;

— IPOBOJIUTh  JIOKA3aTEJIbHbIE
paccykaeHuss Juisi  00OCHOBaHUS
UCTUHHOCTH YTBEPKJICHUIA.

B nosceonesHoll oicusHu U npu
U3YUEHUU OPYeUX NPEOMEMOos.

— UCII0JIb30BATh YHUCIIOBbBIC
MHOXXECTBA  HAa  KOOpPJAWHATHOU
NpsAMOM W HAa  KOOPJAWHATHOM

[IJIOCKOCTH JUUISI OIIMCAHUS PEaJIbHbIX
[IPOLIECCOB U SIBJIICHUN;

— IIPOBOJAUTH  JI0KA3aTEJIbHbIC
paccyXJIeHus B CUTyalUsAX
[TOBCETHEBHOM )KU3HU, [IPU PELICHUN
3a7a4 U3 IPYIUX OIPEIMETOB

nposedeHUs paccyaxicoeHuti u
0oKazamenbCme u npu peuleHul 3a0ad.
B nosceonesnoii sxcuznu u npu uzyyeHuu
opyaux npeomemos:

— UCNONIb308AMD meopemuxo-
MHOIHCECMBEHHBIU A3bIK U A3bIK JIO2UKU
01 ONUCAHUSL PealbHbIX NPOYeccos U
AGNEeHUU, NpU peuleHuu 3a0ay Opyeux
VUeOHbIX NPeoMemos

Yucna u
sviparice
Hus

- CBoboHO OTICPHPOBATH
NOHATUSAMHU: HATypaJIbHOE YHCIIO,
MHOKECTBO HATYpaJbHBIX YHCEI,
[[EJI0€ YHCII0, MHOMXECTBO IICJIBIX

qucea, OOBIKHOBEHHAs  JIpoOb,
JIeCATHYHass JApoOb, CMEIIAaHHOE
9UCJI0,  palMOHAJIBbHOE  YHUCIIO,

MHOECTBO PallMOHAIBHBIX YHUCET,
UPPALMOHAIBHOE YHUCIO, KOPEHb
CTEINEHHU N, IEUCTBUTEIBLHOE YHCIIO,

MHOKECTBO JNEUCTBUTEIIBHBIX
qucell, reoMeTprudecKas
VHTEpIIpETals HATypaJbHBIX,
LEJIBIX, palMOHANbHBIX,

I[GﬁCTBHTGHBHBIX YUCCII,

— Hocmuoicenue pe3yibmamos
pazoena ll;

— c80000HO onepuposama
YUCTIOBBIMU MHOMCECmeamu npu

peutenuu 3a0a4,
— NOHUMAMb NPUYUHBL U OCHOBHbBIE
uoeu pacuuperus YUCTO0BbIX
MHOJHCECE;

- 61a0emsv OCHOBHBIMU NOHAMUAMU
meopuu  0eluMocmu  npu  peuleHuu
CMaHOapmHbIX 3a0ay

- umems 6a308vie NPeoOCmasleHUs: O
MHOCecmee KOMNJIEKCHbIX YUCe;

- 8000010
MoXHCOeCmeEeHHblLEe

8bINOJIHAMD
npeobpazoeanusi




- MOHMMAaTh W OOBIACHATH
pPa3HUILy MEXIy NO3ULIHUOHHOU H
HETMO3UI[MOHHOMN CUCTEMaMHU 3alucU
YHCell;

— IEPEBOJAUTDH YUCIIA U3 OJHOMN
CHUCTEMBI 3anucu (cucTembl
CUMCJICHHUS) B JPYTYIO;

- JIOKa3bIBaTh M KCIOJb30BaTh
NPU3HAKA JIETUMOCTH CYMMBI H
NIPOU3BEACHHUS TIPU  BBITOJIHCHHUH
BBIUMCJICHUH U PEIICHUH 3a]1a4;

- BBITIOJTHATH OKpYTJICHHE
PaIMOHAIIBHBIX U UPPAIMOHATBHBIX
9uces C 3aJITaHHOU TOYHOCTBIO;

- CpPaBHHUBATH JICHCTBUTEIBHbIC
Yucia pa3HbIMU CIIOCO0aMu;

— yIOPSAI0YNBATh qucna,
3alMCaHHbIE B BUJIE OOBIKHOBEHHOU
U JICCATUYHOM  JpoOu, uyucha,
3allMCaHHbIE C  HCIOJb30BaHUEM
apuhMeTHIECKOTO KBaIPaTHOTO
KOpHSI, KOpHEH cTerneHu 0oblie 2;
— Haxoauth HOJI m HOK
pa3HbIMU crocobamu u
UCIIOJIb30BaTh HX TMPU PEHICHUU
3ajay;

- BBITMIOJHATH BBIYUCIICHUS U
npeoOpa3oBaHus BBIpaKCHUH,
coJiep KaIux JEHCTBUTEIbHBIC
qyciia, B TOM 4YHCJIE€ KOpPHHU
HAaTypAJIbHBIX CTCIICHEH;

— BBITIOJTHSATh CTaHJapTHbIE
TOKJIECTBEHHBIE  MPeoOpa3OBaHUS
TPUTOHOMETPUUYECKHX,
naorapu(pMUIECKHUX, CTCTICHHBIX,
UPPaAIMOHAIBHBIX BBIPAKECHUH.

B noeceonesnou owcusHu u npu
U3yYeHuU Opyaux npeomemos:

— BBITIONHATE W OOBICHATH
CpaBHEHUE pe3yJIbTaTOB
BBIYMCIICHUI npu penieHuu

PAKTUYECKUX 33/a4, B TOM YHUCJIIE
PUOIMKEHHBIX BBIYHCIICHUH,

MPUSOHOMEMPUYECKUX,
Jl02apupmuiecKux, CMeneHHbIX
BbIPANHCEHUT,

— en1adems  Gopmynou  buHoma
Hvtomona,

— NPUMEHAMb NpU peuleHuu 3a0ad
meopemy O JUHEUHOM NpeoCmasieHuu
HOJ;

— NPUMEHAMb NpU DeuleHuu 3a0ad
Kumaiickyro meopemy 06 ocmamrax,

— NpUMEHAMb NpU peuleHuu 3a0ad
Manyo meopemy Depma;

— YMemb 8bINOIHAMb 3ANUCH YUCIA 8
NO3UYUOHHOU CUCeMe CUUCTIeHUs],

— NPUMEHAMb HpU peuleHuu 3a0ad
mMeopemuKo-yuciogvle QYHKYUU: YUCIO
u cymma oenumenei, pyuxkyuro Jirepa;
— NPUMEHAMb NpU pDeuleHuu 3a0ad
yenwuvie Opoou;

— NPUMEHAMb NpU pDeuleHuu 3a0ad
MHO20YJIeHbl ¢ OeluCmEUMENbHbIMU U
yenvimu Kosppuyuenmamu,

- enaoemn NOHAMUAMU
npUBOOUMbLU u HenpusoOUMbLIL
MHO20YNEH U NPUMEHAMb UX Npu

peweruu 3a0ay;

- NPUMEHAMb NpU peuleHuu 3a0ad
OcHosHyto meopemy aneeopwi,

- NPUMEHAMb NpU peuleHuu 3a0ay

npocmeuiuiue QYHKYUU KOMNIEKCHOU
nepeMeHHOl  Kak  2eomempuuecKue
npeoopa308aHUs




UCIIOJIb3Ysl ~ pa3HbIe CHOCOOBI
CpaBHCHUU;

- 3aIMCHIBATD, CpaBHHUBATB,
OKpYTJISITh  YHCIIOBBIE  JaHHBIC
peasbHBIX BEJTUYHH C
WCIIONb30BAaHUEM PA3HBIX CHCTEM
U3MEPEHHUS;

- COCTaBISTh H  OICHUBATh
pasHBIMH  CIIOCOOAMHU  YHCIIOBBIC
BBIPAKCHUS npu peleHuu

NPaKTUYECKUX 3aJad M 3a4ad U3
JAPYTUX y4eOHBIX MTPEAMETOB

Ypaeuen
usu
Hepasen
cmea

- CBoboano ONepUpPOBATH
HOHATHSMU: ypaBHEHHE,
HEpaBEHCTBO, paBHOCHIIbHBIE
ypaBHEHUS u HEPaBEHCTBA,
ypaBHEHHUE, SIBIISIIOIIICECS
CIICJICTBUEM JPYyroro ypaBHEHUS,
ypaBHEHUS, PpPaBHOCWIbHbIC  Ha
MHOIKECTBE, PaBHOCHIIbHBIC
npeoOpa3zoBaHusl ypaBHEHHUI;

- pemats  pa3HbIe BUJIBI

YPAaBHEHH ¥ HEPaBEHCTB U UX
CUCTEM, B TOM YHCIIe HEKOTOpHIE
ypaBHeHUa 3-ii U 4-i cTemneHew,

IpOOHO-paIMOHANIbHbIE U
UPPALMOHAIIBHBIE;

- OBJIAJIETh OCHOBHBIMU
TUIIAMH NOKa3aTEIbHBIX,
Jorapu(MUIECKHUX,
UPPALMOHATIBHBIX, CTEMEHHBIX
YpaBHEHUW W  HEPABEHCTB U
CTaHJAPTHBIMU  METOJAMHU  HX

peuieHnd W TPUMEHSTh UX MpH
pelieHny 3a1ady;

— IPpUMEHATh Teopemy besy k
PELLICHUIO YPaBHEHHU;

- IIPUMEHATh TeopeMy Buera
TUISt peuieHus HEKOTOPBIX
YPAaBHEHUN CTEIICHH BBIIIE BTOPOU;
— IIOHUMAaTh CMBICI TEOPEM O
PABHOCHUJIBHBIX M HEPABHOCUIIBHBIX
npeoOpa3oBaHUSX ypaBHEHUH W
YMETh UX JOKa3bIBaTh;

— Jlocmuoicenue pe3ynbmamos pazoena
I;

— c80000HO  ompedeisimb — mMun U
8blOUpams Memoo peuierust
NOKA3AMENbHbIX U J02APUPMUYECKUX
ypasHenutl u HepaseHcms,
UPPAYUOHATILHBIX ypasHenuil u
HepageHcms, MPUSOHOMEMPULECKUX

VPABHEeHUU U HePABEHCMS, UX CUCTEM;
— €c80000HO pewams
JIUHEUHBIX YPABHEHUI,

— peuiams OCHOBHblEe MUNbL YPAGHEeHU
U Hepa8eHCcmeE ¢ napamempamul,

— NpUMEHAMb NpU  peuleHuu  3a0ay
nepaserncmea Kowu — bynaxosckozo,
bepnynnu;

— umems
Hepasencmeax
cmeneHHbIMU

cucmemal

npeocmasienue 0
mexncoy  cpeoHuMu




- BJIAJIETh METOJAMU PELICHUS
YpaBHEHUM, HEPABEHCTB M UX
CHUCTEM, YMETb BBIOUpPATh METO]
peuieHuss M OOOCHOBBIBAaTH CBOM

BBIOOD;
- MCII0JIb30BaTh METO/T
MHTEPBaJIOB IS pereHus

HEPABEHCTB, B TOM 4YHUCJE JIPOOHO-
palMoOHANBHBIX M BKIIOYAIONIMX B
ceOst UppalOHALHBIC BBEIPAXKCHUS;

- pemarhb anredpanyeckue
ypaBHEHUS M HEPABEHCTBA M HX
CUCTEMBI C napaMeTpaMu

anreOpandeckuM ¥ TpadUUECKUM
METOJIaMH;

- BJIQJICTh Pa3HBIMU METOJaMH
JI0Ka3aTeIbCTBA HEPABEHCTB;

- periaTh ypaBHEHHS B IICJIBIX
qHCIIax;

- n300pakaTh MHOXXECTBa Ha
TUTOCKOCTH, 3aJlaBaeMbIe
YpaBHCHHSIMU, HEPABCHCTBAMU U UX
CUCTEMaMU;

- CBOOOTHO UCIIOJIb30BaTh
TOKJIECTBEHHbIE  MPeoOpa30BaHUS
IIPpU PEIIeHUH YPAaBHEHHUHN U CHUCTEM
YpaBHECHUH

B nosceonesnoti owcusnu u  npu
U3yYeHUU Opyaux npeomemos:
— COCTaBIIATh u pemarhb
ypaBHEHMs,  HEpaBEHCTBA,  HUX
CUCTEMBbl TIPU pEUIEHUU 3ajad
JIPYTHX y4eOHBIX MTPEIMETOB;

— BBITIOJIHATh OLICHKY
IPaBIONOI00US pe3yJIbTaTOB,
IIOJTy4aeMBbIX pu peLIeHUN

Pa3IMYHBIX YPABHEHUI, HEPABEHCTB
U UX CHCTEM IIPU PELIEHUH 3a7ady
JIPYTUX y4eOHBIX MPEIMETOB;

- COCTaBIISITh u pemars
YpaBHEHUST W  HEPABEHCTBA C
napaMeTpaMy IpU PEUICHUU 3aj]1a4
JPYTUX y4eOHBIX MPEIMETOB,;




- COCTaBJIATh ypaBHEHHUE,
HEPABEHCTBO WJIM WX CHUCTEMY,
OIKACBIBAIOLIINE pealbHYI0
CUTYALUIO 1581051 MPUKIATHYIO
3azauvy, MHTEPIIPETUPOBATH
MOJIYYECHHBIE PE3YJIbTATHI;

— MHCIIOJIb30BaTh MpOrpaMMHBIE
CpEIICTBA MPHU PELICHUU OTIEIIBHBIX
KJIACCOB YPABHEHUI U HEPABEHCTB

Dynkyu

- Bnaners MIOHATUSIMU :
3aBUCUMOCTb BEJIMYUH, (PYHKIUS,
apryMeHT M 3HayeHue (QyHKIUH,
obacThb onpeieNIeHUsI u
MHO>KECTBO 3HAUYEHHH (PyHKIUH,
rpa@uk  3aBUCUMOCTH, TIpadux

byHKIMH, HYJIH byHKUIMH,
IPOMEXKYTKM  3HAKOIMOCTOSTHCTBA,
BO3pacTaHUE Ha YHCIIOBOM
IPOMEXKYTKE, yObIBaHUE Ha
YHCIOBOM IPOMEXKYTKE,

HauOOJIbIIIEE u HauMEHbIIIee
3HaueHWE (YHKIMU Ha YKHCIOBOM

IPOMEKYTKE, nepuoudecKas
byHKIMSA, Tepuoja, YeTHas W
HEYeTHas byHKINY; YMETh

OPUMEHATh 3TH TOHATHA TIPH
pelieHny 3a1ay;

- BJIAJETh MOHSITUEM
cTerieHHas (PYHKIIMS; CTPOUTH ee
rpapuk W yMeThb MPUMEHSTH
CBOMCTBA CTENEHHOW ()YHKITUU MPH
pelieHny 3aaay;

- BJIQ/ICTh MOHSATUSMH
noKa3zaTesbHas byHKIMS,
AKCIIOHEHTA; CTPOUTH UX TPAPUKH U
yMETh  TNPUMEHSATH CBOICTBa

MOKa3aTeNbHOM  QYHKIMHU  TIPpHU
pEIICHHUH 3a/1a4;

- BJIAJETh MOHSITUEM
norapupmMudecKas byHKIMS;
CTpOUTH €€ Tpapuk U YMETh
IIPUMEHSATH CBOICTBA

norapuMUIecKorl GyHKIIUUA TPHU
pEILICHUY 3a1a4;

— Hocmuoicenue pe3ynbmamos pasoena
I;

— enademv NOHAMUEM ACUMNIMOMbL U
YMemb e20 NPUMEeHAMb NPU peuleHuu
3a0au;

— NpUMeHAmMb  Memoobl  peuleHUs
npocmeuwux  OuG@epeHyuaIbHbIX
VPasHenuti  nepgoco U  8MOPO2O
NopsiOK08




- BIAJCTh MOHATUAMU
TPUTOHOMETPUYECKHE  (PYHKIIUH;
CTPOUTh UX TpapuKu U YMETh
[IPUMEHSATH CBOMCTBA
TPUTOHOMETPUYECKUX  (PYHKIUH
IIpY pELLICHUU 3a/ay;

- BJa/I€Th MOHSATUEM OOpaTHas
(GYHKUUS; IPUMEHATH 3TO MOHSITHE
IIpY PELICHUU 3a/1a4;

- IIPUMEHATh IIPU  PEILICHUHU

3a1a4 CBOMCTBA GyHKLIMIA:
YETHOCTb, NEePUOUYHOCTbD,
OTrPaHUYECHHOCTD;

— IMPpUMCHATL INIPpHU PCIICHHUU
3a7a4 TpeoOpa3zoBaHust TpaduKoB
dyHKumii;

- BJIAJIETh NOHATUSIMHU
quCIOBas  IOCJEN0BAaTENbHOCTD,
apudmeTndeckas "

rEOMETPHUYUECKas MPOTPECCHS;

— NPUMCHATh TIPH  PEIICHUU
3aJlady  CBOWCTBA W  MNPU3HAKHU
apu(pMeTHIECKO u
F€OMETPUUECKOU ITPOTPECCUM.

B nosceonesnoti owcusnu u npu
U3yueHuu opyeux VueOHbIX
npeomemoas:

- ompenenaTh 1mo rpadukam u
UCIIONIB30BaTh I pelIeHUs
NPUKJIAIHBIX ~ 3aJlad  CBOMCTBa

peaTbHBIX MIPOIIECCOB "
3aBUCUMOCTECH  (HamOoOJIbIIKE U
HaUMEHBIITHNE 3HAYCHUA,

OPOMEXYTKH  BO3pacTaHusi |
yObIBaHUSA (YHKIIUH, TPOMEKYTKU
3HAKOMOCTOSIHCTBA,  ACHUMIITOTHI,
TOYKH TIepernoda, mepuoj 1 T.11.);

- VHTEPIPETUPOBATH CBOKCTBA
B KOHTEKCTE KOHKPETHOM
IIPAKTUYECKON CUTYaLIUU;.

— onpenenarb Mo rpadukam
IIPOCTENIIINE XapaKTePUCTUKH
NEPUOJNYECKUX  IPOLECCOB B
OMOJIOTMH, HSKOHOMHUKE, MY3bIKE,
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pamuocBa3u U Ap. (aMIUIUTY]A,
MepUoa U T.1.)

Dnemen
mol
mamema
muvecko
20
aunanuiza

- Bnangers
OECKOHEYHO yObIBaroIIAs
reOMETpUYECKass Tporpeccus U
yMETh  NPUMEHATH €ro  IpHU
pEIICHHUH 3a/1a4;

- NPUMEHATh  JUIA
3aJ1a4 TCOPHIO MPECIIOB;
— BJIAJIETH MOHSATHSIMU
OECKOHEYHO OoJbIIIE n
OECKOHEYHO  MaJjlble  YHCIIOBEIE
MOCIICIOBATCIBHOCTH M YMETh
CpaBHUBATh OCCKOHEYHO OOJIBIITHE

IIOHATHUEM

pelIeHus

u OECKOHEYHO MaJjible
ITOCJIEIOBATEILHOCTH;
- BJIAJIETH MMOHSATUSIMU

npou3BojHas (GYHKIMU B TOUKE,
pou3BOHAs (PYHKIIHNH;

— BBIUHCIISATh MIPOU3BOTHBIE
dJIEMEHTapHbIX (YHKIIUA ©W UX
KOMOMWHAIIHIA;

- uccienoBatb GYHKIUA Ha
MOHOTOHHOCTb M SKCTPEMYMBI;
- CTPOUTH rpaduku U

IMPUMCHATL K PCHICHUIO 3aJ1a4d, B
TOM YHUCJIC C ITIapaMCETPOM;

— BJIQ/ICTh TOHSITHEM
KacaTesbHas K rpaduKky QyHKIIUHA |
yMETh  NPUMEHATh €ro  IpHu
pEIIeHUH 3a/a4;

— BJIQ/ICTh MOHATUSIMU
nepBooOpazHas byHKINA,
ONPEAECICHHBIA HHTETPAT,

— PUMEHSTh TEOpeMy
Hrrotona—JleitOnuia u ee

CICACTBHA IJIA PCHICHUA 3a1a4.

B noeceonesnoii orwcusnu u npu
u3yyeHuu opyaux VUeOHbIX
npeomMemos:

— pemaTth MpUKIaIHBIC 3ada9H
u3 Owuonoruu, (QU3NKH, XHUMHH,
PKOHOMHMKH W JAPYTHUX TPEIMETOB,

Hocmuowcenue pesyrsmamos pazoena
I;
Cc80000HO 871a0emb CMAHOAPMHBIM

annapamom MaAmemMamuiecko2o
ananuza 074 8bIUUCTICHUS]
NPOU3BOOHBIX  (PYHKYUU ~ OOHOU
nepemeHHou,

C80000HO  NpUMEHAMb  annapam
MamemMamu4eckoeo — aHamusa o
uccie008aHus. @dynKryuii u

nOCMpoeHus: 2pagurkos, 6 Mom ducie
UCCNe008aHUSL HA BLINYKIOCHb,
onepupogamu
nepeooopasHoll
pewenus 3a0au;
061a0emsb OCHOBHbIMU CBEOeHUIMU
00 uumeepane Hvromona—Jlelibnuya
U e2o npocmenuux NPUMeHeHUsX,
onepupogamv 8  CMAHOAPMHBIX
cumyayusix npou380OHbIMU BbICUUUX
NOPsIOK08;

yMemv NpUMEHSAMb NpU  peuleHuu
3a0ay  ceolicmea  HenpepvleHbIX
dynryui;

yMemv HNpUMEHAMb NpU  peuleHuu
3a0ay meopemvl Betiepuwmpacca;
yMemyb  GbINOJHAMb NPUOTUNHCEHHBLE
8bIYUCTICHUSL  (MemOoObl  peuleHus.
ypasneHull, BbIUUCTICHUSL
ONnpeoesieHH020 UHmezpana);

yMemv  NPUMEHAMb
NPOU3BOOHOU U
unmeepana K
ecmecmeOo3Ha UL,
enademsw HOHAMUAMU emopas
NpoU3800HAs, GbINYKIOCMb epaghura
@yHKYuU U ymemv UCCLE008AMb
@DYHKYUIO Ha 8bINYKIOCTMb

nOHAMUEM
@dyHKyuu 07151

NPULOdCeHUe
ONpeoeeHHO20
peuwienuro  3a0ay
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CBS3aHHBIE C  HCCJEJIOBAaHUEM

XapaKkTEPUCTUK MTPOLECCOB;

— WHTEPIPETUPOBATH

MIOJYYEHHBIE PE3YJIbTAThI
Cmamuc | — OnepupoBathb OCHOBHBIMH | — Jlocmuoicenue pe3yrbmamos
muKa u | omnucaTteIbHBIMA pazoena ll;
meopun XapaKTCpUCTUKaMHU YUCJIIOBOTO | — umembs npedcmag]zeHue o)
éepoamn | HaboOpa, NOHATHEM TEHEPATBHAS | YEHMPALLHOU NPEOeNbHOU meopeme;
ocmelil, COBOKYITHOCTb U BHIOOPKOH U3 HEe; | — umems npeocmasnenue 0
Jl0cUKa U | — onepupoBaTh HMOHATHAMU: | 8b100POUHOM Ko3ghhuyuenme
KOMOUH | qacTOTa M BEPOSTHOCTH COOBITHS, | KOppensyuu u AUHEHOL pecpeccul;
amopux | cymma " MPOU3BEACHUE | — umemo npeocmasienue 0
a BEPOSITHOCTEH, BBIYUCIATE | cmamucmuueckux aunomesax u

BEPOSATHOCTU COOBITUH Ha OCHOBE
[IOJICYETA YNCIIa UCXOOB;
— BJAJETh OCHOBHBIMU NOHATHUAMU

KOMOWHATOPUKH W  YMETh WX
NPUMEHSTh TIPH PEIICHUH 3a71a4;

— HUMETh Ipe/ICTaBICHUE 00
OCHOBaX TEOPUH BEPOSTHOCTEH;

— HAMETh npezCcTaBIeHNe 0
TUCKPETHBIX W  HENPEPBIBHBIX
CITy4aitHBIX BEJINYMHAX "

pacrpeneneHusx, O He3aBUCUMOCTH
CIy4YalHbBIX BEJIUYUH;

— UMETh MIpEeACTaBICHUE 0
MAaTeMaTUYECKOM  OKHJIAaHUM H
JTUCIIEPCUHU CITyYailHbIX BEJINYMH;

— UMETh MIpEeACTaBICHUE 0
COBMECTHBIX pacrpeaeneHusX
CIIy4alHBIX BEJINYMUH;

— MOHUMATh CYTh 3aKOHA OOJIBIINX
qucell W BHIOOPOYHOTO METOJA
U3MEPEHUS BEPOSITHOCTEN;

— UMETh MIPEICTABJICHUE 0
HOPMaJIbHOM  DPacCIHpEeleICHUu U
puMepax HOPMAJIBHO
pacnpeneneHHbIX CIIy4alHbIX
BEJINYNH;

— UMETh MIPEJICTABICHUE 0

KOoppeCisianunu CJ'Iy‘-IEIfIHBIX BCJINYHH.

B nosceonesnoti owcusnu u  npu
u3yyeHuu Opyaux npeomemos:

npoeepke cmamucmu4ecKkoll 2cunomesul,
o0 cmamucmuke Kpumepusd U ee ypoeHe
SHAYUMocmu,

- umemas npedcmaeﬂeHue 0 cei3u

IMAUPUYECKUX U TNeOPemuUYecKux
pacnpeoenenutl,

— umems npeocmaeienue 0
KOOUpo8aHuu, 080UYHOU 3anucu,

08ouuHOM Oepese;

- 61a0ems OCHOBHLIMU NOHAMUIMU
meopuu  epaghos  (epagh, eepuiuna,
pebpo, cmenenvb BepuIUHbI, NYMb 6
epaghe) u ymemov npuMeHAmMbv UX Npu
peueruu 3a0ay;

- umems npeocmasienue 0
0epesbix U ymemv NPUMeHsmMb npu
peueruu 3a0ay;

- 61a0ems NOHAMUEM C8A3HOCMb U
yMemb — NpUMEHAMb  KOMNOHEHMbL
CBAZHOCMU NPU peuleHUuU 3a0a4,

—  yMemb 0OCywecmeisims nymu no

pebpam, 006x00vl pebep U GepuLUH
epacgha;
- umems npeocmasienue 06

SULEPOBOM U 2AMUTBIMOHOBOM NYMU,
umems npeocmasgieHue o mpyoHOCMuU
3a0a4u  HAXOJNCOEHUS 2AMUIbIMOHOBA
nymiu,

- 61a0emb NOHAMUAMU KOHEUHble U
cuemHvle MHOJCECMBAd U YMemb UX
NPUMEHINb NPU peuenuu 3a0a4,
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— BBIUHCIIATH WM  OLICHUBATh
BEPOATHOCTU COOBITUN B peaIbHOM
KU3HU;
-BBIOMPATh METOABI MOAXOSIIErO
NpeacTaBleHuss U 00pabOTKU
JAHHBIX

- Yymemb NpUMEHAMb — Memoo
Mamemamuideckou UHOYKYuu,
—  YymMemb  NPUMEHAMDb

Hupuxne npu pewenuu 3aoau

npuHyun

Texcmoes
ble
3a0avu

-Pemarp pasHble
MTOBBILLIEHHON TPYAHOCTH;
-aHAJIM3UpPOBATh YCIIOBUE 3aJayM,
BLIOMpATh ONTUMAJIbHBIA  METOJ
pelleHnusT 3aJadd, paccMaTpuBas
pa3JIuYHbIE METO/IbI;

3aJa4uu

-CTPOUTH MOJICNIb PEIICHUS 3a1auH,
IPOBOJUTH J0Ka3aTeIbHbIC
pacCyXJeHuss  NpPU  PCIICHUU
3aJ1auu;

-pemiaTh  3aja4d,  TPEOYIOIIUE
nepebopa BapHaHTOB, MPOBEPKHU
yCIIOBUM, BbIOOpPa ONTUMAJIBLHOTO
pe3ynbTaTa;

-aHaJIM3UPOBATH U
MHTEPIPETUPOBATh  TOJYUYECHHBIC
pelieHnsT B KOHTEKCTE YCJIOBHSI
3a1a4yd, BHIOMpaTh pEIICHUs, HE
POTHBOPEYAITNE KOHTEKCTY;
-[IEPEBOJIUTH TIPU PEIICHUU 3aJa4d
uHDopMalMiO U3 OJHON (OPMBI
3aliCH B JIPYTYIO, UCIIONIB3YS TIPH
HEOOXOIUMOCTH CXEMBI, TAOIUIIBI,
rpaduKH, TUArpaMMBI.

NOBCEOHEBHOU  JCUZHU U
U3yYeHuU Opyaux npeomemos:
-pelmaTh MpPaKTUYECKHE 3aJlayd U
3a/1a4M U3 JPYrUX NPeIMETOB

npu

— Jlocmuorcenue
pazoena |l

pe3yrbmamos

T'eomem
pus

- Bimanetp reomerpuiyeckumu
HNOHATUSAMM MPU PEIICHUU 3a7a4 U
IPOBEACHUU MaTeMaTUYECKUX
pacCyXJIeHUM;

- CaMOCTOSITEJILHO
dbopmMmynupoBaTh OTIPEICIICHUS
r€OMETPUYECKUX ¢uryp,
BBIJIBUTaTh THUIOTE3bl O HOBBIX
CBOMCTBAX u MpU3HAKAX
reOMETPUYECKUX buryp u

- Hmemsv  npeocmaenenue 00
AKCUOMAMUYECKOM Memooe,

— enaoemow NOHAMUEM
2eomMempuyeckue mMecma moyex 8
npoCmMpancmee u ymems npUMeHsIms ux
0J151 peulerus 3a0au,

—  yMemb NPUMEHAMb O/l peuleHus
3a0a4 C8OUCMBA NIOCKUX U O8YVCPAHHBIX

Venoe, mpexepaHHo20 yaid, meopembl
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00OCHOBBIBaTb WU ONPOBEPraTh
HX, 00001maTh WITH
KOHKPETH3UPOBATh PE3yJIbTaThl HA
HOBBIX KJjlaccax (Uryp, MpOBOAHTH
B HECIIOKHBIX cIIyqasx
KJIacCU(DUKALUIO buryp no
pa3IMYHBIM OCHOBAHUSM;

—  HCCIIeIoBaTh YEePTEKH,
BKJIIOYasgs  KoMOWHamuu  ¢uryp,
U3BJICKaTh, WHTEPIPETHPOBATH W
npeoOpa3oBeIBaTh  MHGOPMAIIHIO,
NPECTaBICHHYIO Ha YepTekax;

—  pemiatb 3a1a4n
TE€OMETPUYECKOTO COACPKAHUS, B
TOM YHCJIE B CHUTyalusX, KoOrja
QITOPUTM PEIICHUS HE CJeayeT
SBHO W3 YCJIOBHUS, BBITIOJHSTH
HEOOXOMMBIE JIS PEIICHHS 3a]a91
JIOTIOJTHUTEITBHBIC MIOCTPOCHHUS,
HCCIIeI0BaTh BO3MOKHOCTb
NPUMEHEHUS TeopeM U HOpMyIT JIs
peleHus 3a1aq;

— yMeTh  (HOPMYyJIUPOBATh H
JIOKa3bIBaTh TrCOMETPUICCKHE
YTBEPIKICHUS;

— BJIAJIETD MTOHATUSIMHU
CTEPEOMETPHH: pu3Ma,
napaJiyICIICIIHIIC]T, UpaMuIa,
TETPadIP;

- UMEThb TIPEJCTaBICHHUS 00
aKCHOMax CTECPEOMETPHH 51

CIEACTBUSX W3 HHUX U YMETh
IIPUMEHSATH UX [IPY PELICHUH 33134,

- yMETh  CTPOUTH  CEUCHUSA
MHOTOTPaHHHUKOB c
HCIIOJIL30BaHUEM pa3IMYHBIX
METOJOB, B TOM YHCIICE U METOJa
CIIe/IOB;

- UMETh  TIPEJCTaBICHUE O
CKpCIIUBAIONINUXCSA  TPSAMBIX B

IIPOCTPAHCTBE M YMETh HAXOJWTh
YTOJI ¥ PACCTOSIHUE MEXKAY HUMU;

— INPUMEHATh  TEOPEMBI O
MapaJIEIbHOCTH MIPSIMBIX 151

KOCUHYCO8 U CUHYCO8 OJisl MPexePaHHO20
yena;
- 61a0emo noHAmMueM
NepneHOUKyIapHoe cedeHue Npusmvl U
yMemv NpUMeHSAMb e20 Npu peueHuu
3a0ay;

umemao npedcmaeﬂeHue o
080UICMBEHHOCU npaeujlbHsvlx
MHO20ZCPAHHUKOB,

enaoemaw NOHAMUAMU
yenmpailbHoe u napaijeilbroe

NPOEKMUpPOBaHue U NPUMeHAmsb UxX npu
NOCMPOEHUU CEeYeHU MHO202PAHHUKOS
MemoOOM NPOeKYUl,

- umemao npe@cmaeﬂeHue (]
paseepmke MHO20ZCPAHHUKA u
Kpamqadmejw nymu Ha nosepxrHocmu
MHO20ZpAHHUKA,

- umemas npedcmaeﬂeHue o

KOHUYeCKUX CeUeHUsX,
— umems npedcmagienue 0
Kacarowuxcs cgepax u KoMOuHayuu
men 8paujenuss U ymems npuMeHsams ux
npu peueHuu 3a0ay;

— NPUMEHAMb NpU peuleHuu 3a0ad
Gdopmyny paccmosimusi om MmMoOuKU 00
NIIOCKOCMU,

— e1adems  PAa3HbLIMU  CHOCOOAMU
3a0aHUs NPAMOU YPAGHEHUAMU U YMemb
NPUMEHAMb NPU peueHUul 3a0ay;

— NPUMEHAMb NPU peuleHuU 3a0ay u
odokazamenbcmee meopem BeKMOPHbLU
Memoo u Memoo KOOPOUHAM,
npeocmasienue 06
aKcuomax 0bvema, NPUMEHAMb
dopmynbl  00vEMO8  NPAMOY2OIbHO2O
napaniienenunedd, npuU3Mbl u
nUpamuosl, mempa’opa npu peuieHuu
3a0au;

— NPUMEHAMb meopembl 06
OMHOULEHUSIX 00beMO8 Npu peuleHuu
3a0au;

— NPUMEHAMb unmezpan o
8bIYUCTIEHUSL 00BEMO8 U NOBEPXHOCHEU
men 8pawjeHusl, GblYUCIeHUs NAoWaou

— umemas
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IUIOCKOCTEH B MPOCTPAHCTBE IPHU
pELIeHUH 3aa4;

-  yMeTh MPUMEHATH
napajyieIbHOe  HPOEKTHPOBAHME
it u300paxeHus puryp;

-  yMeTh MPUMEHATH

NEPNEHAUKYISAPHOCTH MPSMOUA H
IJIOCKOCTH IIPU PEIICHUH 33/1a4;

- BJIAJETh MTOHATHSMU
OPTOTOHAJIBHOE  MPOEKTUPOBAHMUE,
HAKJIOHHBIE U UX IPOEKLHUH, YMETh
OPUMEHATh TEOpPEMY O  TpeX
NEPNEHAUKYISApAX TMpPU PELICHUU
3az1ady;

- BJIQ/ICTh MOHSATUSAMU
paccrosiHue MeXay durypamu B
MPOCTPAHCTBE, o0
NePIEHTUKYJIISP JIBYX
CKpPCIIMBAIONIUXCA  TPSIMBIX |

YMETh IPUMEHSTh UX MPU PEIICHUU
3a1ay;

— BIIQJIETh  TMOHATHEM  YIOJ
MEXIy MNPSMOA U IUIOCKOCTBIO H
yMETh  INPUMEHATH  €ro  IpHu
pelieHny 3a1ay;

- BJIAJETh NOHATUAMU
NBYTPAHHBIA Yrod, Yroa MEXIy
IJIOCKOCTSIMHU, TEPIICHANKYISIPHBIE
IJIOCKOCTH U YMETh HNPUMEHSATh UX
IIPYU PELLICHHUH 3a]1ay;

- BJIAJE€Th MOHATUAMHU NPHU3MA,
napajieJienunel W IPUMEHATH
CBOWCTBA MapajuiesienuIena Ipu
pELICHUY 3a]a4;

— BJIJICTh MIOHATHEM
IPSMOYTOJIBHBIMA  MTapaJUICIICIUIIE
U IPUMEHATH €r0 IpPU PEUICHUU
3a7a4;

— BJIAJICTh MOHSTUSAMU
nupamu/a, BU/IbI MUpaMu/I,
3JIEMEHTHI MPABUJIBHOW MUPaAMUIBI
U YMETh TMPHUMEHATh WX IIpHU
pEILICHUN 3a1a4;

cghepuyeckoco  nosica u  obwvema
Waposoeo closi;

— umemuy npeocmasienue 0
0BUIICEHUSAX 8 npocmpauncmee.

NapanieibHoM nepeHoce, CUMMempuu
OMHOCUMENbHO NAOCKOCMU,
YEHMPANbHOU CUMMEmMpUU, No80pome
OMHOCUMENIbHO — NPSAMOU,  BUHMOBOU
cumMmempuu, ymems NpUMeHsaIms ux npu
peuweruu 3a0ay;

- umemaos npedcmaeﬂeHue o
nﬂow;adu 0pm020HCl]le012 npoexyuu,
- umemao npe@cmaeﬂeHue (]

MPexSPAHHOM U MHO2OCPDAHHOM Yee U
APUMEHAMb  CBOLUCMBA NJIOCKUX V2llo8
MHO202PAHHO20  Yyeld Npu  peuleHuu
3a0au;

- umems npeoCcmasienus 0
npeobpazosanuu no0ooOUs, comomemuu
U ymemv NPUMEHAMb UX NPU peueHuu
3a0au;

- yMemv  pewliamsv  3a0a4u  Ha
NIIOCKOCMU MeMOOamu cmepeomempuul;
—  YyMemb  npumeHamv  Qopmyibl

00beM06 npu peueHuu 3a0ay
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- UMETh  TPEACTaBICHUE O
TeopeMe  OJunepa, NPaBHIbHBIX
MHOTOTpaHHHKAX;

- BJIQ/ICTh TOHSATHEM ILIOMIATN
MMOBEPXHOCTEH MHOTOTPAaHHUKOB M
yMETh  NPUMEHATH €ro  Ipu
pEIICHHUH 3a/1a4;

- BJIQJICTh TOHATHUSAMH  TeJa
BpalieHusl (MUINHIP, KOHYC, I1ap U
chepa), uUX ceueHUI U YMETh
NPUMEHSTH UX TPU PEIICHUA 33]1a4;
- BJIQJICTh MOHATUSIMHA
KacaTeJbHbIC TIPSIMbIC U IIOCKOCTH
U yMETh TPUMEHATH W3 TPHU
pEIICHHUH 3a/1a4;

— UMETh  TPEACTABICHUS O
BITMCAHHBIX U OMMMCAHHBIX chepax u
YMETh MPUMCHSTh X TP PEIICHUU
3aJ1ay;

— BJIQJICTh TIOHATHSIMHU O0OBEM,
00BEMBI  MHOTOTPAHHHUKOB,  TEJl
BpalllCHUsI M TPUMCHATH HX IPHU
pElIeHUH 3a/1a4;

- UMETh  MpeACTaBIeHUE O
pa3BepTke WWIMHIApPA U KOHYca,
IUIOIIAIM TIOBEPXHOCTH IMIJIMHJIpA
U KOHYCa, YMETh IPUMEHSTh UX MIPU
pEIIeHUH 3a/a4;

— UMETh  MpEeACTaBICHUE O
mwiomanad  cheppl W YMETh
OPUMEHSITh €ro TpH  PEelIeHUU
3ajay;

- yMETh pemaTh 3aJadyd Ha
KOMOWHAIIMM MHOTOTPAaHHHUKOB U
TEJ BPAICHUS;

- UMETh  MpEACTaBICHUE O
0JI00MH B MPOCTPAHCTBE M YMETh
pemath 3aJadyd  Ha OTHOIICHHE
00BEeMOB u rIomaaei
MIOBEPXHOCTEH MOJOOHBIX PUTYD.

B nosceonesnoti owcusnu u  npu
U3yYeHuU Opyaux npeomemos:

— COCTaBJIATH C
HCHOJB30BAaHUEM CBOWCTB
r€OMETPUIECKUX buryp
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MaTreMaTuyeckue  MOJAeIu  JJId
pelieHuss 3ajady  [MpPaKTUYECKOTO
XapakTepa M 3a7a4 M3 CMEKHBIX
JTUCIUIUINH, UCCIIEI0BaTh
MOJIyYEHHbIE MOIeNn u
MHTEPIPETUPOBATH PE3YJIbTAT

Bexmop | — BrnageTs noHsATUSAMU BEKTOPHI | — JJocmudicenue pe3ynvmamos pasoena
bl U U UX KOOPJWHATHI, I;
KOOpOuH | — YMETh BBINOJHATH ONEPALUU | — HAX00Uums 00vem napaiieienuneoad u
amol 6 HaJ] BEKTOpaMH; mempasopa, 3A0AHHBIX
npocmpa | —  ycnonp30BaTh  CKALIPHOE KOOPOUHAMAMU CEOUX BEPULUH,;
ncmee MPOU3BEJICHUE  BEKTOPOB  TMPH | — 3aA0asams Npsamyio 8 npoCmpaHcmaee;
pelIeHNH 3a1a4, —  HAXo0umv paccmosiHue om mouKku 00
- MPUMEHSTh ypaBHEHHUE NIIOCKOCMU 8 CUCmeMe KOOPOUHAM,
IJIOCKOCTH, (DOPMYIly PACCTOSHMSA | — HAXOOUMb  PACCMOAHUE — MEHCOY
MEXy TOYKaMH, ypaBHEHHUE Chephl CKPeUUBAIOUWUMUCS] NPAMbIMU,
IIPU PEIICHHUH 3a]1ay; 3a0aHHbIMU 8 cucmeme KOOPOUHAm
- IIPUMEHSATH BEKTOPHI U METO/T
KOOpJMHAT B IIPOCTPAHCTBE MPH
pelieHnu 3aaad
Hcemopu | — Nmers npencrasienue o | Jocmuowcenue pesyromamos paszoena |l
A BKJIAJI€ BBIIAOIINXCSI MATEMATHUKOB
mamema | B pa3BUTHE HAYKH,
muku - IIOHUMAaTh POJIb MaTEMaTHUKU
B pa3sutuu Poccun
Memoo | — Hcronb30BaTh OCHOBHBIE | —  Jocmuoicenue pe3yibmamos
bl METOIbI JI0Ka3aTeNbCTBa, | pazoena ll;
mamema | IPOBOAWTH  JIOKA3aTEIbCTBO U | — NpuUMeHsms — MamemamudecKue
muku SBHAHUSL K UCCAE00B8AHUIO OKPYIHCAIOUe20

BBIIIOJIHATH OIPOBEPIKEHUE;

- PUMEHSATD OCHOBHBIE
METO/Ibl PEUICHUSI MAaTEMATUYECKUX
3a/1ad4;

— Ha OCHOBE MAaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEd B  IPUPOAE
XapaKkTepU30BaTh KpacoTty 51
COBEPLIECHCTBO OKPYKAOLIETO0 MUPA
Y [IPOU3BEJACHUN HUCKYCCTBA;

- IIPUMEHSTH IPOCTENIINE
IPOTpaMMHBIE CpeAcTBa u
3JIEKTPOHHO-KOMMYHHUKAIUOHHBIE
CHUCTEMBI pu peleHnn
MaTeMaTUYECKUX 3a/1aY;

— MOJIB30BAThCSA MPUKIATHBIMHU
NporpaMMaMH M NPOrpaMMaMH

mupa  (modenuposanue — puzuvecKux
npoyeccos, 3a0a4u IKOHOMUKU)
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CUMBOJIBHBIX  BBIYMCJICHUN A
HUCCIIEIOBAHMUS MAaTEMATUYECKUX
00BEKTOB

2. OcHOBHOe cojiep:kaHWe NPOPUWILHOro ypoBHsA mnpeamera «MaremaTuka»
10-11knace. (408 vacos 3a qBa roma 00y4eHUs)

10 kuaacc
Conep:kanmne y4eOHOI 0 nmpeamera

1. JleiictBuTeIbHBIE YHcIa (18 yacoB)

Lenble u panrioHanbHble uncia. JlelicTBurenbHble yncia. beckoneuno yObiBaromas
reoMeTpuueckas nporpeccus. Apudmernueckuil KOpeHb HaTypasibHOU cTteneHu. CTeneHp ¢
pPalMOHAJBHBIM U JEUCTBUTEIbHBIM MTOKA3aTEISIMM.

2. Crenennas pynkuus (18 yacos)

Crenennas QyHkius, e€ cBoiicTBa u rpaduk .Bzanmuo odpatasie Qynkimu. CroxxHas
¢yHkius PaBHOCWIIBHBIE YpaBHEHUS U HEpaBeHCTBA. MppalroHaabHble ypaBHEHUS.

3. Iloka3zareabHast pynkuusa (12 yacoB)

[lokazarenbHas QyHkius, e€ cBoiicTBa u rpaduk. [lokazaTenbHble ypaBHEHUS.
IToka3arenbHble HEpaBeHCTBA. CHCTEMBI IIOKA3aTEIbHBIX YPABHEHUN U HEPAaBEHCTB.

4. Jlorapupmuueckas pynkuus (19 yacos)

Jlorapudwmsi. CoiicTBa sorapudmos. [lecaTnunbie U HaTypajdbHbIe JTorapudmbl. Dopmyiia
nepexona. Jlorapupmuyeckas Qynkius, e€ cBoiicTBa u rpaduk. Jlorapupmudeckue
ypaBHeHus. Jlorapudpmuueckne HepaBeHCTBA.

5. Tpuronomerpuueckue popmy.isl (27 4acoB)

Pannannas mepa yrna. [IoBopoT Touku BOKpYTr Hayana koopauHat. OnpeesieHre CuHyca,
KOCHHYCa U TaHI€HCA. 3HAKU CUHYCa, KOCUHYCA U TAHI€HCA. 3aBUCUMOCTh MEXIY CUHYCOM,
KOCHHYCOM U TaHT€HCOM OJJHOTO U TOTO %€ yria. TpuronoMmerpuueckue Toxaectsa. Cunyc,
KOCHHYC U TAaHT€HC YIJIOB O U - o.. @opmyiibl cioxeHusi. CHHyC, KOCUHYC U TaHT€HC
NBOMHOTO yria.. CHHYC, KOCUHYC U TAHT'€HC MOJOBUHHOTO yria. DopMyIbl puBeIeHUSI.
CyMmMma u pa3zHocTh cuHycOB. CyMMa M pa3HOCTb KOCUHYCOB.

6. Tpuronomerpuveckue ypaBHenus (18 yacos)

VYpaBHeHue cos X = a. YpaBHeHUE Sin X = a. YpaBHeHue tgx = a. Pemenue
TPUTOHOMETPUUYECKHUX YpaBHEHUU. [[puMepsl pereus: NpoCcTeNInX TPUTOHOMETPUYECKUX
HEPABEHCTB

Hrorosoe mosropenue (24 yaca)

HexkoTtopnblie cBeneHnust u3 miianuMetrpun (124)
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VYTIbI U OTPE3KH CBSI3aHHBIC C OKPY)KHOCTBIO. Pemienne TpeyroibHHKOB. Teopema
Menenast u UeBbl. Diuric, runepbosia u napadosia

1. BBenenmue (34)

[Ipeamer crepeomeTpun. AKCHOMBI cTepeoMeTpur. HeKOTOpbIE CIEACTBUS U3 AKCUOM.
2. IlapaaneJbHOCTH NPAMBIX M IUI0CKOCTEH (169)

[TapamienbHOCTh NPSAMBIX, IPSAMON U IUIOCKOCTH. B3anMHOE pacnoiokeHne ABYX MPSMBIX B
MPOCTPAHCTBE. YTOJI MEXIY ABYMs NPpsiMbIMU. [lapaiuiennbHOCTh IUIoCKOCcTEN. TeTpasap
U NapajljIeIIeInIes.
3. IlepneHAUKYJSPHOCTH NPAMBIX U IUI0CKOCTEM (174)
IleprieHAUKYIJISIPHOCTD MPSAMOU U IUIOCKOCTH. [IepreHIuKyIsip U HaKIOHHBIE. YTOJI MEXIY
IPSAMOU U IJIOCKOCTBIO. JIByrpaHHbIil yroi. IleprneHauKyIsipHOCTb IIIIOCKOCTEN.
4. Muororpananku(144)

[Tonsitue muororpannuka. [lpusma. [lupamuzaa. [lpaBuiasHbIE MHOTOTpaHHUKH.
5. IloBTopenue. Pemenne 3axa4q (64)

11 kiaacc

/. Tpuronomerpudeckne pynkuuu (20 yacoB)

OO6nacTh onpeeeHns 1 MHOYKECTBO 3HAUCHUHN TPUTOHOMETPHUIECKHX QYHKIUH. UETHOCTD,
HEYETHOCTh, IEPUOUIHOCTD TPUTOHOMETPpUUIECKUX QyHKIHA. CBONCTBA U TpaduK QyHKITUH
y = cos x. CBoiicTBa u rpaduk ¢pyHkinu Y = Sin x. CBoHCTBa U rpaduKu PYHKIUH Y = tg X,
y = ctg x. OOpaTHbIe TPUTOHOMETPpHUUECKHE QYHKIUH.

8. IlpousBoaHasi U ee reoMeTprUYecKHuii cMbIca (20 yacoB)

[TpousBonnas. IlpousBoanas crenennoit pyaknuu. [Ipasuna quddepennupoBanus.
[Tpou3BOAHBIE HEKOTOPHIX dTEMEHTAPHBIX QYHKIUN. ['eOMeTpuIeCcKnii CMBICIT
MIPOU3BOJHOM.

9. IlpuMeHeHHe NPON3BOHOM K UccaenoBaHuio Gynkuuii (18 yacon)

Bospacrtanue u yobiBanue GyHkuun. IxcTpemymbl GyHknnn. [I[pumeHeHrne mpou3BOHOM K
nocTpoeHuto rpadgukoB Gpynknuii. Hanbonbiiee n HanMeHbIee 3Ha4eHUE (DYHKITHH.
Breimykiocts rpaduka GyHKINH, TOYKK Tieperuoa.

10. UaTerpayu (17 yacos)

[lepBooOpa3znas. [IpaBuna HaxoxaeHus mepBooOpa3HbIX. [nomans KpuBOIMHEWHON
Tpanenuy U UHTeTpal. Berarcienne naTerpaioB. Berancienne miomanei puryp c
MMOMOIIBIO HHTETPANIOB. [[puMeHeHne NpOU3BOAHON U MHTETPAJIa K PEIICHUIO MPAKTUYECKUX
3a7a4.
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11. Komounatopuka (11 yacos)

[TpaBuno npoussenenus. [lepecranoBku. Pazmemenns. Coueranus u ux cBorcTBa. bunom
HsrotoHa.

12. DnemenTbl TEOpUM BeposiTHOCTH (13 yacoB)

Co06pbiTusa. KomOunanus coosituid. [IpoTuBomnonoxHoe coobitTue. BeposTHOCTH COOBITHS.
Cnosxenue BeposiTHOcTe. He3aBucuMbIe COOBITHS. Y MHOKEHUE BEPOSITHOCTEN.
Cratuctuyeckas BEpOSITHOCTb.

13. Crarucruka (9 yacon)
Craructuka. Cnyuaiinple BeuuuHbl. [{eHTpanbHbie TeHaeHnn. Mepsl pa3opoca.
HNTorosoe moBropenue Kypca (26 yacon)

1. BekTopnl B npocTpancTie (64)

IlonsTue BCKTOpAa B IMPOCTPAHCTBC. CrnoxxeHue W BBIYUTAHUC BCKTOPOB. YMHOXKEHHUE
BCKTOPA HA YHCJIO. KOMHHaHapHBIe BCKTOPHI.

2. Metoa koopauHar B npoctpanctBe. JBuxkenns (154)
KoopnuHatel TOYkM U KOoOpAuHATHI BekTopa. CKaJsipHOE NPOU3BEJACHHE BEKTOPOB.
Ypasnenue nnockocmu. Jlpruxxenus.
[IpeobpazoBanue moaoowus.

3. Huanuap, konyc, map (164)
[lonsitue munueapa. Ilnomane noBepxHoctu nminuHapa. [lonstue xonyca. [lnomans
NOBEPXHOCTH KOHYCA. Y CEYEHHBIN KOHYC.
[Inomaas moBepxHOCTH  yceueHHOro koHyca. Cdepa m map. YpaBHenue cohepsl.
Bzaumnoe pacrnonoxenue chepsl U MIOCKOCTH.
Kacarenpnas mmockocTs k cdepe. [Inomans moBepXHOCTH IIapa U €ro 4acTe.

4. Oobembl Tea (174)
O0bEM mpsiMoyrodpHOTO Tapaienenunena. O0bEMbI MPAMONA TPU3MBI U ITWIHHJIPA.
OOBEMBI HAKIIOHHOM MPU3MBI, TUPAMUIBI U
KoHycoB. O0BEM mapa. OOBEMBI MIAPOBOTO CETMEHTA, IIAPOBOTO CIIOS M IIAPOBOTO
CEKTOopa.

5. O6o0marmee nopropenue (144)
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3.TemaTnuyeckoe NIIAHMPOBAHHUE
Paszpnen « Auareopa»

10 kaace, npoguIbLHBINA YPOBEHb, 4 4Yaca B HeAe/I10

Tema

K-Bo
4acoB

XapaKTepI/ICTI/IKa OCHOBHBIX BUJAO0OB 1€ATCJIBHOCTH

I'nmaBa 1

JlelicTBUTEJIbHBbIE
yucaa

18

HaxoauTte cymMmmy 0€CKOHEUHO YOBIBAIOIIECH I€OMETPUICCKOM MPOTPECCHUH.
[TepeBoauTh OECKOHEYHYIO TIEPUOTUUECKYIO IPOOH B OOBIKHOBEHHYIO JIPOOD.
[TpuBoaKTH MpUMEPHI (AaBaTh ONpe/IeIcHIE) apu(PMETHUSCKIX KOPHEH HaTypabHOU
creneHu. [10SCHIATH Ha MpUMepaXx MOHATHE CTEIICHHU C JIFOOBIM JICHCTBUTEILHBIM
nokazareneM. [IpuMeHsTh paBuiIa IeUCTBUM ¢ pagrKaiaMu, BRIPAXKEHUSIMU CO
CTENEHSIMU C PAIlMOHAJIBLHBIM MOKa3aTeaeM (JIF00bIM JIeMCTBUTEILHBIM MTOKA3aTENIEeM )
IIPY BBIYUCICHUSIX U MPeoOpa3oBaHUIX BhIpakeHH. J{oka3pIBaTh TOXKIECTBA,
cojJiepKalire KOpeHb HATypaIbHOM CTETIEHU U CTETIEHH C JIIOOBIM JIeHCTBUTEIbHBIM
MoKasaresieM, IPUMEHsSl pa3indHble crocoObl. [IpumMeHsaTs yMmeHus
peoOpa3oBBIBATh BHIPAKEHUS U JOKA3BIBATh TOXK/IECTBA MPHU PEIICHUH 3a/1a4
ITOBBILICHHOM CJI0KHOCTH

I'maBa 2

Crenennasi QyHKIUA

18

[To rpadukam cTeneHHbIX PYHKIUH (B 3aBUCIMOCTHU OT IMTOKA3aTENs CTCTICHH )
ONUCHIBATh UX CBOKWCTBA (MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTh, HEUETHOCTD ).
Ctpouth cxeMaTudecku rpa@uk cTeneHHON GyHKIIMU B 3aBUCUMOCTH OT
NPUHAJIEKHOCTH TIOKA3aTelsl CTENEHNU (B aHAIUTUYECKOM 3alUCU paccCMaTpUBaeMOil
GYHKIIMN) K OTHOMY M3 PacCMaTPUBAEMBIX YHCIOBBIX MHOXKECTB (TIPU MOKA3aTeINsX,
NpPUHAIeXKAIINX MHOKECTBY LIEJIBIX YHCEII, PU JIFOOBIX IEUCTBUTEIbHBIX
MOKa3aTeNsaX) U MepeuncisaTh e€ cBoicTBa. OnpenensTh, IBASETCS I PyHKIUS
obpatumoid. CTpoutsh rpaduk CI0XXKHON QyHKIHMH, IPOOHO-PAIMOHATIBHOW PYHKIIUU
ayieMeHTapHbIMU MeTogaMu. [IpuBouTh MpUMeEpHI CTENEHHBIX (QYHKIUN (3a1aHHBIX

21




¢ moMoIIbio popMybl uiu rpaduka), 001agar0MKX 3aJaHHBIMU CBOUCTBAMU
(HampuMep, OrpaHUYEHHOCTH ). Pa3bsCHATD CMBIC EPEYUCICHHBIX CBOMCTB.
AHanu3upoBaTh NOBEACHUE (PYHKIMN HA PA3IMYHBIX YYacTKax 001acTu
OINpeJeIeHHs], CPABHUBATh CKOPOCTH Bo3pacTaHus (yObIBaHUS) (QYyHKIIHMA.
DopMyIMpPOBaAThH OINPEIEIICHUS IEPEUUCICHHBIX CBOUCTB. Pacro3naBaTh
paBHOCWIbHBIE ITpeoOpa3oBaHus, MPeoOpa30BaHus, IPUBOASIINE K YPABHEHHIO-
ciencTBuio. Pemars npocreiiiive nppaloHalbHbIe YpaBHEHUS, UPPALIMOHATbHBIC
HEPaBEHCTBA U UX CUCTEMBI. Pacrno3HaBath rpaduku U CTPOUTH TPaPUKH CTEIIEHHBIX
GbyHKIUH, UCTIONB3Ys rpadONOCTPOUTENH, U3yUaTh CBOMCTBA PYHKIMH 1O UX
rpadukam. [1o rpadukam creneHHbIX GyHKUIUN (B 3aBUCUMOCTH OT MTOKa3aTess
CTENIEHHU) OMUCHIBATh UX CBOWCTBA (MOHOTOHHOCTbh, OTPAHUYEHHOCTb, YETHOCTD,
HE4YETHOCTD). CTPOUTH CXeMaTUYECKU TpapuK CTENEHHON (PYHKIIMU B 3aBUCUMOCTH
OT MPUHAJICKHOCTH MOKa3aTessl CTeNeH! (B aHAIUTUYECKON 3aIiCH
paccMaTpuBaeMoi PyHKIMU) K OJTHOMY U3 pacCMaTPUBAEMbIX YHCIOBBIX MHOKECTB
(mpu mokazaTesnsax, NpUHAJISKAIUX MHOKECTBY LIEJIbIX YUCEI, IPH JIFOOBIX
JEUCTBUTENBHBIX TIOKA3ATENSAX) U MEPEUUCIIATh €€ cBoMcTBA. ONpeaensTh, IBIIeTCS
u pyHKIUs ooparumoit. CTpouTh Tpaduk CI0XKHON GYHKIIUU, APOOHO-
panuoHaNbHON (QYHKIMH dJIEMEHTapHBIMU MeToAaMu. [IpuBOaUTE pUMepbI
CTEMEeHHBIX (YHKIUH (3aIaHHBIX C TTIOMOIIBIO0 (PopMyITel uiu rpaduka), 00Ja ar0mNuX
3aIaHHBIMU CBOMCTBaMu (HanpuMmep, OrpaHUYEHHOCTH). Pa3bsiCHATH CMBICI
MIEPEUNCICHHBIX CBONCTB. AHAIM3UPOBATh NOBEICHUE (PYHKITUI HA Pa3IMYHbIX
ydacTKax 00JIacTH Ompe/eeH s, CPaBHIUBATh CKOPOCTH Bo3pacTaHusl (yObIBaHMS)
bynkiuit. @opMynupoBaTh OMpEIEICHIS TIEPEUNCICHHBIX CBONCTB. Pacmo3HaBarth
paBHOCWIBHBIE TTpeoOpa30BaHus, MPeoOpa30BaHUs, IPUBOISIINE K YPABHCHHIO-
cieAcTBUIO. PemaTe nmpocTeiiiie uppaioHaibHble YpaBHEHUS, UPPALlMOHATIbHbBIE
HEPABEHCTBA U UX CUCTEMBI. Pacrio3HaBaTh rpaduku ¥ CTPOUTDH TPAPUKU CTETIEHHBIX
byHKIUH, UCTIONB3YS Tpad)ONOCTPOUTENH, U3y9aTh CBOWCTBA (PYHKITUH TIO UX
rpadukam.

I'naBa 3

Iloxa3aTenbHas
byukuus

12

[To rpadukam mokazaTeabHOU (PYHKIIMH OMUCHIBATH €€ CBOWCTBA (MOHOTOHHOCT,
OrpaHuyeHHOCTH). [IpuBOIUTH MpUMEpHI TOKa3aTeNbHON PYHKIIMHU (3a1aHHOM C
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noMoIibio GpopMysl uinu rpaduka), odiaagaroel 3aJaHHBIMUA CBOMCTBAMU
(HampuMep, OrpaHUYEHHOCTH ). Pa3bsCHATD CMBIC EPEYUCICHHBIX CBOMCTB.
AHnanuzupoBaTh NOBeICHHE PYHKIMI HA Pa3IMYHbIX YYacTKax 001acTu
OINpeJeIeHHs], CPABHUBATh CKOPOCTH Bo3pacTaHus (yObIBaHUS) (QYyHKIIHMA.
DopMyIIUPOBATH ONIPEIEIICHUS TIEPEYUCIICHHBIX CBOMCTB. Pemars nmpocrenmue
NoKa3aTeJbHble YpaBHEHHUS, HEpaBeHCTBA U UX cucteMbl. 11 [lokazaTenbHas
¢dynkuus, e€ cBoiictBa u rpaduk 2 12 IlokazarenbHble ypaBHeHUs 3 13
[TokazarenbHble HepaBeHCTBA 3 14 CucTeMbl TOKa3aTENbHBIX YPABHEHUN U
HEpaBeHCTB 2 Ypok 00001eHus u cucrematusanuu 3uanuii 1 [pogomkenne 31
PemaTe nokasarenbHble YpaBHEHHSI METOJaMU Pa3JI0KEHUsI HA MHOXKHTEIH,
Croco0OM 3aMeHbl HEM3BECTHOT'O, C UCIIOJIb30BAHUEM CBOMCTB (DYHKIIMH, pEIaTh
ypaBHEHHUsI, CBOJIAIIMECS K KBaJ[paTHBIM, UppallMOHATBHBIM. Peliats nmokasaTenbHbIe
ypaBHEHHUsI, MPUMEHSISI pa3IMuHble METO/Ibl. Pacrio3HaBaTh rpaduku U CTPOUTH
rpaduk mokazaTreabHON PYHKIIMHU, UCTIONIb3YS IpadONOCTPOUTENH, U3yYaTh CBOMCTBA
dbynkiuu no rpadpukam. opMyaupoBaTh TUIOTE3bI O KOJIMYECTBE KOPHEH
YpaBHEHHI, COZEpKaLIUX MMOKA3aTENbHYI0 (YHKIIUIO, U IPOBEPSITH UX. BHIOIHATD
npeobpazoBaHus rpadrka nmokazareabHON QYHKIMU: apalieIbHbIN EPEeHOC,
pacTskeHHe (CKaTre) BAOIb OCH OPAMHAT (IOCTPOEHUE TPaUKOB C MOYJISAMH,
noctpoeHue rpaduka ooparHoit pyHkuun). [[puMeHATH CBOKCTBA TTOKa3aTEILHON
GYHKIIMY TPY pEelISHUHU NPUKIAIHBIX 33724 U 3a/1a4 MOBBIIICHHON CIOXHOCTH

I'nmaBa 4

Jlorapudpmuueckas
bynkuus

19

BrinonHsaTh npocTeiiniie npeodpa3zoBaHus JIOTapuhMHUUIESCKUX BRIPAKCHUHN C
UCIIOJI30BaHNEM CBOMCTB Jiorapu(dmoB, ¢ nmomoibio ¢hopmyin nepexosa. [lo rpaduky
jorapupMudeckoil GyHKIIUNA OMUCHIBAThH €€ CBOMCTBA (MOHOTOHHOCTD,
OTPaHUYECHHOCTH). [[pUBOANTE IPUMEPHI JTOTapUPMUIECKON PYHKIIUHN (3aIaHHOM C
OMOIIEI0 PopMyITBI WK Tpaduka), 00Iaaaroel 3aJaHHBIMA CBOWCTBAMHU
(HampuMep, OrpaHUYEHHOCTH ). Pa3bsICHATH CMBICII IEPEUNCIEHHBIX CBOMCTB.
AHanu3upoBaTh MOBeACHUE (PYHKIIUN HA PA3TMYHBIX YYaCTKaX 001acTH
OTIpeJIeIICHN ], CPABHUBATH CKOPOCTH Bo3pacTaHus (yObIBaHUS) (DYHKITHIA.
@opmMyIMPOBATH ONPEICIICHUS IEPEUUCIEHHBIX CBOMCTB. Pemarte npocreimue
jgorapumMudeckre ypaBHeHUs, JorapupmMuiyeckre HepaBeHCTBA U UX CUCTEMBI.
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Pemate norapudmudeckue ypaBHeHUs pa3IMuyHbIMU MeTOaMu. Pacro3HaBaTh
rpaduKu U CTpOUTh rpaduk sorapuPmuueckoi GyHKIHUH, UCTIONb3YS
rpadornocTpouTeny, U3ydyaTb CBOMCTBA (PYHKIIMH MO rpadukam, GopMyIupoBaTH
TUIOTE3bl O KOJIMYECTBE KOPHEN ypaBHEHUM, COAEpKALIUX JOTapU(PMUUYECKYIO
(GyHKLUIO, U TPOBEPSTHh UX. BbIMonHATh npeodpa3oBanus rpaduka
norapudmudeckoit QyHKIUN: MapaIeabHbINA IEPEHOC, PaCTsKEHUE (CKATHE) BIIOTb
OCH OpAMHAT (MOCTpOoeHUe rpaUKOB C MOIYJISIMHU, TOCTpOeHUE Tpadrka oOpaTHOU
¢byukuun). [puMmensTh cBoiCTBa JIorapumMudecko PyHKIIMN TPHU pelIeHUN
NPUKJIAIHBIX 33724 U 33/1a4 NOBBILIEHHOMN CII0KHOCTHU

I'naBa 5

Tpuronomerpuyeckue
(popmysl

27

[TepeBoauTh rpagycHyIO MEpy B paJiaHHyI0 U 00paTHO. HaxoauTh Ha OKPYKHOCTHU
MOJIOKEHUE TOYKH, COOTBETCTBYIONIEH JAaHHOMY JI€MCTBUTEIbHOMY unciy. HaxonuTs
3HAKHU 3HAYEHUW CMHYCa, KOCUHYCA, TAHT€HCA YMCIIa. BBISBISATH 3aBUCUMOCTH MEXKTY
CHHYCOM, KOCUHYCOM, TAHT€HCOM OJIHOTO U TOrO ke yria. [[pumMeHsTh JaHHbIe
3aBUCUMOCTH JIJIS I0Ka3aTEIbCTBA TOXK/IECTBA, B YACTHOCTH HA ONPEACIEHHbBIX
MHOXKecTBaX. [[puMeHsITh pHu MpeoOpa30BaHUSX U BHIYUCICHUSIX POPMYIIBI CBS3H
TPUTOHOMETPUUYECKHUX (DYHKIIMI YTIIOB a U — a, POPMYIIbI CIIOKEHUS, (POPMYIIbI
JIBOMHBIX U TIOJIOBUHHBIX YTII0B, GOPMYIIbI IPUBEACHUS, (OPMYJIBI CYMMBI U
Pa3HOCTH CUHYCOB, CYMMbI H Pa3HOCTH KOCHHYCOB, IIPOU3BEACHUS CHHYCOB U
KOCHUHYCOB. [[0Ka3bpIBaTh TOXKAECTBA, IPUMEHSISI Pa3JIMYHbIE METO/IbI, UCIIOIb3YS BCE
u3zydeHHble popmynsl. [[puMeHaTs Bce H3y4eHHBIE CBOMCTBA U (DOPMYIIBI TIPU
pEeLIEHNH MIPUKIIAIHBIX 3a/1a4 U 3a/1a4 MOBBIIIEHHOM clI0kHOCTH HaxoauTh 3HaKU
3HAYEHHUM CUHYCA, KOCUHYCA, TAHI'€HCA YNCIIA. BBISBISATH 3aBUCUMOCTD MEKTY
CHHYCOM, KOCHHYCOM, TAHI€HCOM OJIHOTO U TOro e yria. [[pumeHaTs naHHbIe
3aBUCUMOCTH JIJIS I0KA3aTEIbCTBA TOXKIECTBA, B YACTHOCTH Ha ONPEAECIEHHBIX
MHOKecTBax. [[pumMeHsTh pu mpeoOpa3oBaHUSX U BRIYUCICHHUIX (POPMYIIBI CBS3H
TPUTOHOMETPUUYECKHUX (DYHKIIMI YTIIOB a U — &, POPMYJIIBI CIIOKEHUS, (POPMYITHI
JIBOMHBIX ¥ TIOJIOBUHHBIX YTII0B, GOPMYITBI TPUBEACHHS, (POPMYIIBI CYMMBI U
Pa3HOCTH CUHYCOB, CYMMBI U Pa3HOCTH KOCUHYCOB, IIPOU3BEACHUS CUHYCOB H
KOCHUHYCOB. /{0Ka3bIBaTh TOXKAECTBA, IPUMEHSS Pa3JIMYHbIE METOBI, UCITOIB3YsI BCE
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u3ydeHHble (popmynbl. [[puMeHATh Bce U3y4eHHbIE CBOMCTBA U (DOPMYJIbI IPU
pPELIEHMH TPUKJIIAIHBIX 3384 U 33/1a4 [TOBBIIIEHHOMN CIOKHOCTHU

I'naBa 6

Tpuronomerpuyeckue
YPaBHEHUS

18

YMeTh HaXOUTh APKCUHYC, APKKOCUHYC, aPKTAHT'€HC I€UCTBUTEIBHOTO YHCIIA.
[IprMeHATh CBOMCTBA apKCUHYCA, apKKOCHUHYCA, apKTaHreHca yucia. [Ipumensats
dbopMyIbI 11 HAXO0XKIEHUS KOPHEW ypaBHEHUMN COS X = a, sin X = a, tg X = a. YMeThb
penaTb TPUrOHOMETPUYECKUE YPABHEHHUS: JIMHEHHbIE OTHOCUTEIBLHO CHHYCA,
KOCHHYCa, TAHI'€HCa yIJia (4uciia), CBOASIIMECS K KBaJPAaTHBIM U IPYTUM
anredpanvyeckuM ypaBHEHHUSAM I10CJIe 3aMEHbl HEM3BECTHOT'O, CBOISIIMECS K
IPOCTEHIIIUM TPUTOHOMETPUYECKUM YPABHEHUSIM IOCIE PA3JIOKEHHS] HA MHOXKHUTEIH.
Pemate oiHOpoHBIE (MIEPBOI M BTOPOI CTENEHH ) YpaBHEHUSI OTHOCUTEIBHO CUHYCA
¥ KOCHHYCA, a TAK)Ke CBOJSIIMECS K OAHOPOIHBIM ypaBHEHUAM. Mcronb30BaTh
METO]1 BCTIOMOTaTeNbHOTO yria. [[puMeHaTh MeTo ] peiBapuTEIbHOM OLEHKH JIEBOM
Y TIPaBOM YacTeil ypaBHEHUS. Y METh MPUMEHATh HECKOJIBKO METO/IOB MPHU PEIICHUU
ypaBHeHHUs. Pemath HeCOKHbIE CUCTEMbI TPUTOHOMETPUUECKUX ypaBHEeHU. PemaTh
TPUTOHOMETPUYECKHE HEPABEHCTBA C IIOMOIIBIO €IMHUYHON OKPYKHOCTH.
[IpuMeHsTh Bce N3y4YEeHHbIE CBOMCTBA U CIIOCOOBI PEIIEHUs] TPUTOHOMETPUUYECKUX
YPaBHEHMI ¥ HEPABEHCTB IPH PEIICHUM NPUKIIAJHBIX 3a/1a4 U 3a]1a4 [OBBIIICHHON
CJIOKHOCTH

HrTorosoe moBropenue

24

Pazaen « I'eomerpus»

10 kaacc, npoduIbLHBINA YPOBEHb, 2 Yaca B HeleJI10

Tema

K-Bo
4acoB

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B J1€ATCJIBbHOCTHU
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I'na Hexortopsbie 12 | ®opmynupoBaTh U 10Ka3bIBaTh TEOPEMBI 00 YIJIe MEKY KacaTelbHOU U XOpAOH, 00
Ba CBe/JICHUSA M3 OTpe3Kax MepeceKaroInXcs Xop/, O KBaApaTe KacaTeIbHON; BEIBOAUTH (POPMYIIbI JJIs
VI IVIAHUMETPHH BBIYMCIICHUS YTIJIOB MEXKIY ABYMS IIEPECEKAIOIUMUCS XOPIAaMH, MEXAY JBYMS
§1 | Vrme i otpesk, CEKYLIMMHU, IPOBECHHBIMU H3 OJIHOM TOYKH; (POPMYJIHPOBAThH U JOKA3bIBAThH
CBS3AHHEIC C YTBEPIKICHUA O CBOACTBAX 1 IPU3HAKAX BIIMCAHHOTO U OIHCAHHOTO
OKPYKHOCTHIO YETBIPEXYTOJIBHUKOB; PEIIATh 3a/1a4M C UCTIIOJIb30BAHUEM U3YYEHHBIX TEOPEM U
§ 2 | Pemenue $opwy.
TPEYTOMBHIKOR BoeiBoauTh hopMysibl, BEIpaKaroIue MeIMany U OUCCEKTPUCY TPEYTroJbHUKA Yepe3 ero
§ 3 | Teopens: Merenas CTOPOHBI, a TaKXKe pa3IuuHbIe (OPMYIIbI MIIOLIATN Tg)eyI:OJIBH.I/IKa, bopMyaMpoBaTh U
JTOKa3bIBaTh YTBEPKJEHUS 00 OKPY>KHOCTHU U MpsiMO Dilnepa; pemarsb 3a/1auu,
Hesbl UCIIOJIb3YA BbIBEICHHbBIE (POPMYJIbI 00 OKPYKHOCTHU U MPsAMOi Diijiepa; pemaTh 3aauH,
§ 4 Onuuric, runepbona u UCIIOJIb3YS BhIBEICHHbBIE (DOPMYJIBI.
napabosna dopmyIMpOBaTh U JOKa3bIBaTh TeOpeMbl MeHenas U YeBbl U UCIIOIB30BaTh UX MPU
peleHny 3aaad.
dopmynupoBaTh ONpeeIeHNs AIIUIICA, TUIEPOOIIbl U TapaloJibl, BHIBOJUTh UX
KaHOHMYECKHE YpaBHEHUs M U300paKaTh 3TU KPUBbIE HA PUCYHKE.
Beenenne 3 [TepeuncnsaTe oCHOBHBIE (DUTYPHI B IPOCTPAHCTBE (TOUKA, IIpsMasi, TNIOCKOCTB ),
Ipeamer bopMyITUpPOBATh TPU AKCUOMBI 00 WX B3aUMHOM PaCITOJIOKCHUH M WILTIOCTPUPOBATH
CTCPCOMCTPHH. 3TH aKCUOMBI IPUMEPAMH U3 OKPY>KaIoIIel 00CTaHOBKHU
AKCHOMEI dopMyIMpOBaTh U TOKA3BIBATh TEOPEMY O INIOCKOCTH, IPOXOAIIEH Yepe3 NPSIMYIO U
CTCPCOMCTPUH. HE JICXKAIIYI0 Ha HEH TOYKY, U TEOPEMY O IIJIOCKOCTH, IIPOXOAALIEH Yepes JBe
Hexoropeie creactaus IIepeCeKarouecs Mpsmble.
U3 aKCUOM
Iaa [MapajneabHOCTH 16
Bal NPAMBIX 1
IUIOCKOCTEH
§1 4 DopMyJIUPOBATH ONPECIICHNE NAPAJIICIIBbHBIX MPAMBIX B IPOCTPAHCTBE,

(1)OpMYJ'II/IpOBaTB " JOKa3bIBATb TCOPCMBI O ITaPaJICIbHBIX IIPAMBIX; O6’B$ICH$ITB, KaKHue
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[apauIeIbHOCTD BO3MOXHBI CITy4au B3aUMHOT'O PACTIOJIOKEHUS NPSIMOM U TJIOCKOCTH B TPOCTPAHCTBE, U
TIPSIMBIX, IPSIMOIL 1 MPUBOAUTH WLTIOCTPUPYIOIIUE MIPUMEPHI U3 OKPYXKaIoIeil 00CTaHOBKY;
IOCKOCTH dbopMynUpoBaTh ONpeeeHUe MapaieIbHBIX TPIMOHN U IJIOCKOCTH, (HOPMYIUPOBATH U
JTIOKa3bIBaTh YTBEPKACHUS O MApaUICIbHOCTH MPSIMOU U TNIOCKOCTH (CBOMCTBA U
MPU3HAK); peIIaTh 3a/1aud Ha BBIYMCIECHUE U J10KA3aTebCTBO, CBS3aHHBIE CO B3aUMHBIM
PacmnoJIOKEHUEM MPSIMBIX U TIJIOCKOCTEH.
§ 2 | Bsaumuoe OOBSACHSITH, KaKUE BO3MOXKHBI CITy4ar B3AMMHOT'O PACIIONIOKEHHUS ABYX MPSMBIX B
DPACIIONOKEHHE MPOCTPAHCTBE, U IPUBOAUTH WLUTIOCTPUPYIOIIHE IPUMEPHI; (HOPMYIHPOBATH
NPSIMBIX B OTIPE/ICNICHUE CKPEIIUBAIOIINXCS IPSIMBIX, (OPMYITUPOBATh U JJOKA3bIBATh TEOPEMY,
POCTpaHCTBE. YTOI BBIPAXKAIOUIYIO MPU3HAK CKPEIIUBAIOIIUXCS MPSIMBIX, U TEOPEMY O INIOCKOCTH,
MEXITY BYMSI MPOXOJISIIEH Yepe3 OJIHY U3 CKPEIIMBAIOIINXCS MPSAMbBIX U MapaJUIeIbHON Apyrou
IPSIMBIMH. PSIMOiL; OOBSICHATH, KaKHe JIBa JIyda Ha3bIBAIOTCS COHAPABIEHHBIMU, (HOPMYIUPOBATH
U JIOKa3bIBaTh TEOPEMY 00 yIiiax ¢ COHANpPaBICHHBIMU CTOPOHAMU; OOBACHSATH, YTO
Ha3bIBAETCS YIJIOM MEKy NEPECEKAIOMUMUCS MPSIMBIMU U YIJIIOM MEXIY
CKpEILIMBAIOIIMMHUCS MPSMBIMHU; PEIIATh 3aa4l Ha BEIYMCICHUE U JOKA3aTeIbCTBO,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIO0KEHUEM JBYX MPSIMBIX U YIJIOM MEXIY HUMH.
§3 | [TapannenbHOCTH dopmynupoBaTh ONpPEEICHHUE MapaIeTbHbIX JIOCKOCTEH, PopMyIupoBaTh U
IUIOCKOCTEHN JIOKa3bIBAaTh YTBEPKIACHUS O MPU3HAKE U CBOMCTBAX MAaPAJUICIbHBIX INIOCKOCTEH,
MCII0JIB30BATh 3TH YTBEPKJICHHS IPU PEIICHUU 33/1a4.
§4 | Terpasmp u OOBsCHATE, Kakas GUTrypa Ha3bIBACTCS TETPAIPOM U KaKas MapajuieIeTUuIe oM,
NapajyIeIICIuIe] MOKA3bIBATh HA YEPTEKaxX M MOJIETISX UX DJIEMEHTHI, H300pakaTh 3TH (PUTYpHI HA

PUCYHKaX, WIUTIOCTPUPOBATH C UX OMOIIBIO PA3JIMYHBIEC CIIy4Yad B3aUMHOTO
PaCONIOKEHHSI MPSIMBIX M TUNIOCKOCTEH B IPOCTPAHCTBE; (DOPMYITUPOBATH U I0KA3BIBATH
YTBEPKJICHUS O CBOMCTBAX Mapajuiejenumne/ia; OObICHITh, 9YTO HA3bIBACTCS CEUCHUEM
TeTpajapa (mapasuiesienunesia), pemarh 3aa4l Ha TOCTPOSHUE CEUCHHI TeTpasipa 1
napaJulesenunea Ha YepTeke.
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I'na IepneHauKyJIsAPHOCT 17
Ba 2 b PSAMBbIX H
IVIOCKOCTEH

§1 ITeprieBAUKYISIPHOCTH 5 DopMyIMPOBaATH OINPEAEIICHUE NIEPIECHAUKYIISIPHBIX IPSAMBIX B IIPOCTPAHCTBE;

IIPSIMOM U IIJIOCKOCTH (bopMynHpoOBaTh U JOKA3bIBATh JEMMY O NEPHEHAUKYISIPHOCTH IBYX HapajlieIbHbIX
OPSIMBIX K TPEThel NpAMOii; pOopMyIHpOBaTh ONpEEICHHUE MPSIMOH,
NEPIICHAUKYJIIIPHOU K INIOCKOCTH, U MPUBOAUTH WLTFOCTPUPYIOIIUE IIPUMEDPHI U3
OKpyXxatoleit 00cTaHOBKH; (OPMYIUPOBATH U JOKA3bIBATh TEOPEMBI (MPAMYIO U
00paTHYI0) O CBA3U MEXIY NapajliIeIbHOCTBIO MPSAMBIX U UX NEPIEHIUKYIISIPHOCTHIO K
IIJIOCKOCTH, TEOPEMY, BBIPAXKAIOLLYIO [IPU3HAK NEPIECHIUKYIIAPHOCTH IIPSI MOU U
IJIOCKOCTH, U TEOPEMY O CYLLIECTBOBAHUU U €IMHCTBEHHOCTH IPSMOM, MPOXOAAILEH
4yepes3 JaHHYI0 TOYKY U NEPIECHANKYIAPHOU K JAHHOW IUIOCKOCTH; PeLIaTh 3aJa4u Ha
BBIYMCIICHUE U JI0KA3aTeNbCTBO, CBA3AHHBIC C IIEPIICHAUKYIAPHOCTHIO PSIMOM U
IIJIOCKOCTH.

§2 | [lepneHauxynsp u 6 OBSCHSTH, YTO TAKOE MEPHEHANKYIISIP U HAKIIOHHAS K IJIOCKOCTH, YTO HAa3bIBACTCS
HAKJIOHHBIE. YTOII IIPOEKIUEN HAKIIOHHOW, YTO HA3bIBAECTCS PACCTOSIHUEM: OT TOUYKHU J10 INIOCKOCTH, MEXKITY
MEKIY IPSAMOM U MAPAVICIBHBIMU THIOCKOCTSIMH, MEXKIY NapAIUICIIbHBIMU IIPSAMOM U INIOCKOCTHIO,
IUTOCKOCTBIO MEXKTy CKPEITUBAOITUMUCS TPSIMBIMU; (DOPMYITUPOBATH U JOKA3bIBATh TEOPEMY O TPEX

NEPIeHAUKYISIpax U MPUMEHSTD €€ NP PelIeHUH 3a/1a4; O0BACHATD, YTO TAKOE
OpTOTOHAIBHAS POEKIIUS TOYKU ((HUTYpBI) HA TUIOCKOCTh, U IOKA3bIBATh, YTO
MIPOEKIUEN MPSIMOM HA INIOCKOCTbH, HE NEPIEHAUKYIIAPHYIO K 3TOU IPSAMOM, SIBIIAETCS
npsiMasi; 0OBSICHSITH, YTO HA3bIBACTCS YTIIOM MEXY MPSMOHN U TUIOCKOCTHIO U KAaKUM
CBOMCTBOM OH 00J1a/1a€T; OOBSACHATH, YTO TAKOE LIEHTpaJIbHASL IPOEKLIMS TOUYKU
(urypsl) Ha MIOCKOCTB.

§3 JIBYrpaHHBIH yrod. 6 OObsACHATD, Kakas (Gurypa Ha3pIBaeTCs JBYTPAHHBIM YIJIOM M KaK OH U3MEpSETCS;
HGPHGHIIHIEYMPHOCTB JIOKa3bIBaTh, YTO BCE JIMHEHHBIE YTIJIbl IBYTPAHHOIO YIJIa PABHBI IPYT IPYTY;
[IJIOCKOCTEN

OOBSICHSITh, YTO TAKOE YTOJI MEXIY MEePECEKAIOIIUMUCS MIOCKOCTAMH U B KAKUX
npenenax OH U3MEHseTcs; GOPMYITHPOBATH OMPENICIICHHE B3aUMHO TIEPIICHIUKYIISIPHBIX
MJI0CKOCTEH, (DOPMYJIMPOBATH U I0KA3bIBATH TEOPEMY O IPU3HAKE
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NEPHEHAUKYISAPHOCTH JIBYX IUIOCKOCTEHN; OOBACHSTH, KAKOM Mapasuiesenume|
Ha3bIBAETCS MPSAMOYTOJIbHBIM, (DOPMYIUPOBATH U JIOKA3bIBATH YTBEPKACHHS O €r0
CBOICTBaX; OOBSACHATH, Kakas (pUrypa Ha3bIBAETCS MHOIOTPaHHBIM (B YACTHOCTH,
TPEXTPAHHBIM) YTIIOM M KaK Ha3bIBAIOTCS €ro 3JIEMEHThI, KAKOW MHOTOTrpaHHBIA yIo
HA3bIBAETCS BBHIYKJIBIM; (POPMYJIMPOBATH U JJOKA3bIBATh YTBEPKIECHUE O TOM, YTO
KK/l MJIOCKUHM yroJl TPEXTPAHHOTO YIJjia MEHBIIIE CYMMBI IBYX APYTUX MIOCKUX
YIJI0B, U TEOPEMY O CYMME IJIOCKUX YIJIOB BBIITYKJIOTO MHOTOTPAHHOTO YIJia; pelaTh
3aJ1a4M Ha BBIUUCIIEHUE U JI0KA3aTEIbCTBO C UCIIOIb30BAaHUEM TEOPEM O
NEPHEeHAUKYISIPHOCTH MPSAMBIX U IJIOCKOCTEH, a TAKKe 3a7ja4M Ha MMOCTPOECHUE CEUCHUI
IPSIMOYTOJIBHOTO MapaJlIeNIeNUIIea Ha YEPTEKeE.

I'na
Ba 3

MHororpaHHuKH

14

§1

Ilousatue
MHOTOTpaHHUKA.
[Tpuzma

OOBsCHATh, Kakas (urypa Has3bIBa€TCS MHOTOIPAHHUKOM M KaK Ha3bIBAIOTCS €ro
BJIEMEHTHI, KAaKOW MHOTOTPAHHUK HA3bIBA€TCS BBIMYKJIBIM, NPUBOAUTH IPUMEPHI
MHOTOTPaHHUKOB; OOBSCHATH, YTO TAaKOE T€OMETpPHUYECKOoe Tejo; (opMyIupoBaTh U
JIOKa3bIBaTh Teopemy Oiiepa sl BBINTYKIBIX MHOTOTPAHHUKOB; OOBSICHSATH, KaKOH
MHOT'OTPaHHUK Ha3bIBA€TCA NMPU3MOW M KaK HA3bIBAIOTCS €€ AJIEMEHTHI, Kakas Impu3Ma
Ha3bIBACTCSl TPSMOM, HAKJIOHHOW, IMPaBWJIBHOW, HM300pa)kaTh MPU3MbI Ha PHCYHKE;
OOBSCHSATH, YTO HA3BIBACTCA ILJIOMIAJBI0 MOTHOU (OOKOBOW) MOBEPXHOCTH MPHU3MBI, U
JIOKa3bIBaTh TEOPEMY»O TUIOMIAAX OOKOBOW MOBEPXHOCTU MPSMOMN MPU3MBI; BHIBOAUTH
dbopMyly MIIOMIAAM OPTOTOHAIBHOW MPOEKIIMH MHOTOYTOJIbHUKA U JIOKa3bIBATh
NpOCTpaHCTBEHHYIO Teopemy Iludaropa; pemars 3amaun Ha BBIUKCICHUE U
JI0KA3aTeJIbCTBO, CBS3aHHBIE C TPU3MOM.

§2

[Tupamua

OOBsCHATh, KAaKOW MHOTOTPAHHUK HAa3bIBACTCS MHUPAMUION M KaK HAa3bIBAIOTCSA €&
DJIEMEHTHI, YTO HA3bIBAETCS IUIOMIAABI0 MONHON (OOKOBOM) MOBEPXHOCTH MHPAMMU/IBI;
OOBSICHSITh, Kakasi NMUpaMu]a Ha3bIBae€TCsl MPABHIBLHOWM, TOKAa3bIBATh YTBEPKICHUE O
cBOMcTBax €€ OOKOBBIX PEOEpP M OOKOBBIX IPAHEN M TEOpeMy O IUIOMAAU OOKOBOM
MOBEPXHOCTH MPABWIBHON MUPAMUIbI; OOBSCHITh, KAKOW MHOTOTPAHHHUK Ha3bIBAE€TCS
yCEUEHHON NHUPAMUAON M KaK Ha3bIBAIOTCA €€ 3JIEMEHTHI, JOKa3blBaTh TEOPEMY O
IJ10111a]11 OOKOBOM MOBEPXHOCTHU MPABUILHON YCEUEHHON MUPaMUIbl; pelIaTh 3aJJa4l Ha
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BBIYMCJICHUE M JI0Ka3aTeIbCTBO, CBSI3aHHBIE C MUpPaMUJIaMH, a TaKXe 3aJayd Ha
MOCTPOCHHUE CEUCHUI MUpaMu/] Ha YEPTEKe.
§3 | lIpaBusbHpie 7 OOBACHATD, KAKHE TOUKH HA3bIBAIOTCS CHUMMETPUYHBIMA OTHOCUTEIIBHO TOUKU
MHOTI'OTpaHHHUKH (MpsIMOM, TIIOCKOCTH ), YTO TaKOE HEHTP (0Ch, MIIOCKOCTh) CUMMETPUU (DUTYPHI,
MPUBOAUTE IpUMEPHI GUTYpP, 00JIaTaAI0ITUX DJIEMEHTAMU CUMMETPHH, a TaK¥Ke
pUMEPHl CAMMETPUU B ApXUTEKTYpe, TEXHUKE, IPUPOJIE; OOBICHATH, KAKOU
MHOT'OTPaHHUK HA3bIBAETCS MPABWIBHBIM, JI0Ka3bIBATh, UTO HE CYIIECTBYET
MPaBUIBHOT'O MHOTOTPaHHUKA, TPAHSIMH KOTOPOTO SBJISIFOTCS TIPABUIIBLHBIE «-
YTOJBHUKH »; OOBICHAThH, KAKHUE CYIIECTBYIOT BU/IbI IPABUIBHBIX MHOTOIPAHHUKOB U
KaKMMHU JIEMEHTaAaMU CUMMETPUH OHH 00JIaat0T
3ak/0unTeIbHOE 6
NMOBTOPEHHUE Kypca
reomerpuu 10 Kiacca
Pa3znen « Aaredpa»
11 knace, npoduIbLHBIN YPOBEHDb, 4 Yaca B HeAeJI10
Tema K-Bo | XapakrepucTHKAa OCHOBHBIX BHI0B J1eSITCJbHOCTH
4acoB
InaBa 7 | TpHroHomerpuyeckue 20 ITo rpaduikam GyHKIHI ONMKUCHIBATH UX CBOKMCTBA (MOHOTOHHOCTb,
bynkuun OTPAaHUYEHHOCTh, YETHOCTD, HEUETHOCTD, MMEPUOIUYHOCTS). [IpHBOAUTH

npuMepbl GYHKIUHN (3aJaHHBIX C TTOMOIIBI0 (POPMYIIBI WK Tpaduka),
00J1a1aloINX 3aJaHHBIMU CBOMCTBaMU (HarpuMep, OrPaHUYEHHOCTH).
Pa3bscHATH CMBICT MTepeUrCIeHHBIX CBOWCTB. M300pakaTs rpaduKul CIIOKHBIX
GyHKIMI ¢ TOMOIIBIO TPadONOCTpOUTENIeH, ONTMCHIBATh UX CBOKMCTBA. Pemarh
pOoCTEHIlIre TPUTOHOMETPUUYECKHE HEPABEHCTBA, UCIIOJIb3Ys I'paPuK QyHKIIUH.
Pacno3naBaTh rpauku TpUroHOMETpUYECKUX (PYHKIIMMN, rpadKu 0OpaTHBIX
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TpUroHoMmeTpuyeckux GyHkuuil. [[puMeHsaTh U JOKa3bIBaTh CBOMCTBA
00paTHBIX TPUTOHOMETpUYECKUX PYHKUIUNA. CTPOUTH ITpauKH 3JIEMEHTAPHBIX
(GyHKUUH, UCTIOJIB3YsI TpadONOCTPOUTEINHN, U3YUaTh CBOMCTBA 3JIEMEHTAPHBIX
GbyHkuui o ux rpadukam, GOpMyIUPOBATH TMIIOTE3bI O KOJUYECTBE KOPHEH
YPaBHEHH, COAEpKaLIUX dJIeMEHTapHble (DYHKIMH, U IPOBEPATH UX.
BoinonusaTs npeodpazoBanust rpadKOB 3JI€MEHTAPHBIX () YHKIIUNA:
napasuleIbHbIN IEPEHOC, PACTSKEHUE (CKATHE) BAOJIb OCH OpJUHAT.
[IpumeHsTh Apyrue 3aeMeHTapHbIe CIOCOObI MOCTPOCHUS rpaduKOB. Y METh
IPUMEHSTh PA3JIMYHbIE METO/IbI I0KAa3aTeIbCTB UICTUHHOCTH

I'maBa 8

IIpouszBoaHas u ee
reoMeTpHYeCKU CMbICJI

20

[IprBOAUTE pUMEPHI MOHOTOHHOW YHUCIIOBOM ITOCIIEI0BATEIILHOCTH, UMEIOLIEN
npeaen. BeiaucisaTe npeensl Nociae10BaTeIbHOCTE . BbISICHATS, SBIISIETCS JIX
MOCIIEIOBATENILHOCTD cxosieics. [IpuBoauTs npumeps! QyHKITHHA,
ABJISIOIIUXCSI HEPEPBHIBHBIMU, UMEIOIIUX BEPTUKAIBHYI0, TOPU3OHTAITBHYIO
ACHUMIITOTY. 3alIUChIBaTh YPABHEHUE KAXKJIOW U3 3TUX ACUMIITOT. ¥ METH IO
rpaduky QyHKIIUU ONpEeAeNITh MPOMEKYTKH HEMPEPHIBHOCTH U TOYKU
pa3phiBa, €ClIM TAaKUE UMEIOTCS. YMETh JI0Ka3bIBaTh HEMPEPHIBHOCTH (DYHKIIUH.
Haxoaute yrinoBoit koadpuiineHT kacateabHOU K rpaduky GyHKIIUU B
3aJlaHHOM Touke. HaxoquTh MTHOBEHHYIO CKOPOCTh JIBUKECHUS MAaTePUAIbHON
TOYKHU. AHAJIM3UPOBATH MOBeeHNE (DYHKIHMI HAa PA3TUYHBIX y4acTKaX 00JacTh
OTIpeJIeIIeHH ], CPABHUBATH CKOPOCTHU Bo3pacTaHus (yObIBaHUs) (QyHKIIHIA.
HaxoauTs mpon3BoiHbIE IeMeHTapHBIX PyHKIMA. HaxoauTh npou3BoaHBIC
CYMMBI, TPOU3BEJICHUS U YACTHOTO ABYX (DYHKIIHI, MPOU3BOJHYIO CIOKHOM
bynkiun y = f (kx + b). OOBACHATH U WIUTFOCTPUPOBATH IOHITHE TIpeeia
IIOCJIE0BATEIBHOCTH. [[pUBOANTE TPUMEPBI ITOCIIENOBATENBHOCTEN, UMEIOLINX
npeaesn 1 He uMeromux npeaena. [loap30BaThCs TEOpEMOU O mpeelie
MOHOTOHHOW OTpaHUYECHHOM nocaenoBatenbHoCcTh. 44 [IponsBonnas 3 45
[MpousBonnas crenennon Gpynkumu 3 46 [Ipasuna nuddepennuposanus 3 47
[Tpon3BoIHBIE HEKOTOPHIX deMeHTapHbIX GyHKINH 4 48 ["'eomeTprueckmii
CMBICIT MPOM3BOHON 4 YPpOK 0000IIEHHS U CUCTEMATH3aI[uK 3HAHUH 2
KontponsHas padorta Ne 2 1 ITponomxkenue 37 BeiBoAuTh OpMYIIbI JUTUHBI
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OKPYXHOCTH U IIoIaau Kpyra. O0bsCHATh U WILTIOCTPUPOBATH OHATHE
npenena GyHKUUU B Touke. [IpuBoauth npumMepsl PyHKIMI, HE UMEIOIINX
npenena B HEKOTOpoil Touke. Beruucisats npenensl pyHKUuil. AHaITU3UpOBaTh
noBeieHre (PYHKIUI Ha pa3IMYHbIX y4acTKax 00JIacTU OoNpeeeHUs.
Haxoaute acuMntoTsl. Beraucnars npupanieHue GyHKIUU B TOUKE.
CocTaBisTh ¥ UCCAEN0BAaTh PA3HOCTHOE OTHOLIEHHE. HaxonuTe npenen
Pa3HOCTHOT'O OTHOIIECHMS. BpIUKMCHATh 3HaU€HNE TPOU3BOAHON (DYHKIIMH B
Touke (1o omnpeaeneHuro). HaxoauTes yriioBoit ko3 GUIMeHT KacaTeIbHOM K
rpaduKy QyHKIMU B TOUKE C 3aJjaHHOM adcuuccoil. 3anuchiBaTh ypaBHEHHE
KacaTeabHOU K rpaduky QyHKIUH, 3aJaHHON B Touke. HaxonuTh Npou3BOAHYIO
CIOXHOU QyHKIUU, oOpaTHOU DyHKIMH. [[pUMEHSTh MOHATHE TPOU3BOAHON
IIPU PELICHUH 3a4as

I'maBa 9

IIpumenenue
NMPOU3BOAHOH K
HCCJICJOBAHUIO
byHkumit

18

HaxoauTte BTOpYI0 MPOM3BOJHYIO U YCKOPEHHUE MPOIIECCa, OMUCHIBAEMOTO C
nomoIibo Gopmynsl. HaxoauTs mpomMexyTKU BO3pacTaHUS U YOBIBAHUS
¢bynkuuu. Jloka3piBaTh, 4TO 3aaHHas GyHKIMs Bo3pacTaeT (yObIBaeT) Ha
yKa3aHHOM MpOoMexyTke. HaxouTh TOUKM MUHUMYyMa U MaKCUMyMa (DYHKIIMH.
Haxonute Hanbosbliee 1 HauMeHbIIee 3HaueHUsT (QYHKIUU HA OTPE3KeE.
Haxonute Hanbosnbiee u HauMeHsblee 3HadeHus Gpynkuuu. Mceiaenosarsb
(GYHKIIMIO ¢ TTIOMOIIBIO IPOU3BOIHOM U CTPOUTH €€ rpaduk. [I[puMeHaTs
MIPOM3BOJIHYIO MIPHU PEIIEHUU TEKCTOBBIX, FTEOMETPUUECKUX, PUBMUECKUX U

JIPYTUX 3a7a4

I'maBa 10

HNurerpan

17

Boeruucnsats npubnmk€HHOE 3HaUYEHUE TI0MAI KPUBOJIMHEWHOW Tpareuu.
Haxoauts nepBooOpasusie pyHkiuii: y=xp, rae p OR, y=sinx, y=cos X, y
= tg Xx. Haxonuts nepBooOpazusie pynkuuid: f( x) + g(x), kf (x) u f (kx + b).
Boeraucnsts miiomaan KpUBOJIUHEHHOM TpaNeuy ¢ TOMOIIBI0 (POPMYITbI
Hrrorona—JletiOnnia. Haxoauth nmpuOankEHHBIC 3HAYCHUS HHTETPAJIOB.
Berauciisite mioma b KpUBOJIMHEHHONM Tpaneuy C MOMOIIBI0 HHTErpaja

I'maBa 11

KomOuHaTopuka

13

[IpyMeHATH IPU PEICHUH 33/1a4 METOJ MATEMAaTUYECKOW NHAYKIIHH.
[TpuMeHsTh TpaBUIIO IPOU3BEICHUS TTPHU BbIBOAE (POPMYJIBI YUCIIA
nepectaHoBOK. Co31aBaTh MaTeMaTUYECKUE MOJIEIIN ISl PELICHUS

32




KOMOMHATOPHBIX 3a/1a4 C OMOIBIO MOACUYETA YUCIIA PA3MEILICHHIH,
IIEPECTAHOBOK U coYeTaHUi. HaxoauTh 4nciI0 NepeCcTaHOBOK C IIOBTOPEHUSAMMU.
Pemate koMOMHATOpHBIE 3a7a41, CBOASIIMECS K MOACUETY YUCIA COUETAHUH C
noBTopeHusiMu. [Ipumensats popmyny Ounoma Hetotona. [Ipu Bo3BeneHun
OMHOMAa B HATYPAJIbHYIO CTENIEHb HAXOUTh OMHOMHAIBHBIE KO DUITUEHTHI
npu 1o [IpumeHnsaTs npu pemennn 3a1ad METOL MAaTEMAaTUYECKOW HHIYKIUU.
[TpuMeHsATh TpaBUIIO MPOU3BEAEHUS TP BBIBOJIE (DOPMYJIBI UMCTa
nepectaHoBOK. Co3/1aBaTh MaTEMAaTUYECKUE MOJIETH JJIs1 PELLICHUS
KOMOMHATOPHBIX 3a]1a4 C TOMOIIIBIO MOACUYETA YKCIa pa3MEelIeHUH,
IIEPECTAHOBOK U COYeTaHUW. HaXoAuTh 4MCII0 NEPECTAHOBOK C IIOBTOPEHUSIMU.
Pemats koMOMHATOpHBIE 337241, CBOSIIMECS K MMOACUETY YMCIa COYETAHUM C
noBTopeHusiMu. [Ipumensts popmyny ounoma Herorona. [1pu Bo3Benenun
OMHOMa B HaTypaJIbHYIO CTENEHb HAXOIUTh OMHOMHUAIbHBIE KOA(DOUIIMEHTHI
IIpY [IOMOIIU TpeyrosubHuka [lackans

I'maBa 12

JJieMeHTbI TEOPHUH
BEPOSITHOCTEM

13

[TpuBOAUTH IPUMEPHI CITYYaWHBIX, TOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH.
3HaTh onpeiesieHne CyMMBI U TPOU3BEICHUS COOBITUI. 3HATH ONpeieTICHUe
BEPOSITHOCTU COOBITUS B KJIACCUYECKOM MMOHUMaHUU. [IpuBOIUTE IpUMEpHI
HECOBMECTHBIX COObITHI. HaxoauTh BEpOATHOCTH CyMMBI HECOBMECTHBIX
coOpITHi. HaxoauTh BEpOSATHOCTh CYMMBI IPOU3BOJIBHBIX COOBITHI. MIMeTh
npencTaBieHrne 00 YCIOBHON BEPOSITHOCTH COOBITUN. 3HATH CTPOTOE
orpesieieHre He3aBUCUMOCTH JABYX coObITUH. MMeTh mpencraBieHue o
HE3aBUCHUMOCTH COOBITUN U HAXOJUTh BEPOSITHOCTh COBMECTHOTO HACTYIUICHUS
TaKUX COOBITHI. BBIUKCISATH BEPOSTHOCTD MOTYyYEHHUSI KOHKPETHOTO YHCIIa
YCIIEXOB B UCNBITAHUAX bepHyum

I'maBa 13

CraTucTuka

3HaTh NOHATHE CIYYATHON BEJIUYUHBI, NPEICTABISTH PACIPEICIICHHE 3HAaUYCHHI
JTUCKPETHOU CITYyYaiHOM BEJTMYUHBI B BHJIC YaCTOTHOM TAOMIIGI, IIOJTUTOHA
4acTOT (OTHOCUTENbHBIX YacToT). [IpeacTaBnars pacnpeneneHne 3HaYeHun
HEIMPEPBIBHOM CITy4yalfHOW BEJIMYMHBI B BUJIE YACTOTHOW TaOIUIBI U
TUCTOTPAMMBbl. 3HATh MOHATHE T€HEPATIbHOW COBOKYITHOCTH U BRIOOPKH.
[TpuBOIUTH NMPUMEPHI PEIPE3CHTATUBHBIX BEIOOPOK 3HAYCHUH CIydaiiHOM
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BEJIMYMHBI. 3HATh OCHOBHBIE LICHTPAJIIbHBIE TEHACHIMU: MOy, MEUAHY,
cpennee. HaxoauTh neHTpalibHbIE TEHACHIIMN YYEeOHBIX BEIOOPOK. 3HATh, KaKkas
U3 LHEHTPAJIbHBIX TEHJICHIUM HAUITy4IIUM 00pa30oM XapaKTepHU3yeT
COBOKYIHOCTH MmeTsh npeacraBiieHue 0 MATEMAaTUYECKOM OKUIAAHUH.
Bpruuciisate 3HaUEHHE MATEMATUYECKOTO OKUIAHUS CIIYYaWHON BEJUYHUHBI C
KOHEYHBIM YMCJIOM 3Ha4€HUW. 3HATh OCHOBHBIE MEPHI pazdpoca 3HaAUECHUN
CJIy4allHOM BEJIMYMHBI: pa3Max, OTKJIOHEHUE OT CPEIHETO U TUCIIEPCHUIO.
Haxoaute Mepsl pazdpoca ciydailHON BETMYMHBI C HEOOIBIINM YHUCIOM
pa3JMYHbIX €€ 3HAYCHUN

Hrorosoe moBropeHue

26

Pazaen « I'eomerpus»

11 knace, npoduIbLHBIN YPOBEHDb, 2 Yaca B HeJAeJI10

Tema K-Bo | XapakTepucTHKAa OCHOBHBIX BUIOB JAeATEJIbHOCTH
4yacoB
I'1asa 4 BekTopsbl B 6

NMPOCTPAHCTBE

§1 [TonsiTre BekTOpa B 1 DopMyIUPOBATH ONPEAECTCHUE BEKTOPA, €T0 JJIUHBI, KOJUTMHEAPHBIX U PABHBIX
MIPOCTPAHCTBE BEKTOPOB, MPUBOJAUTH NMPUMEPHI (PU3NUECKUX BEKTOPHBIX BEJIUYMH.

§2 CrokeHUe U BBIYUTaHHUE 2 OOBSACHITb, KaK BBOASATCA JICHCTBUS CIIOKCHHS BEKTOPOB, BBIYHTAHUS
BEKTOPOB. Y MHOXKEHUE BEKTOPOB M YMHOXXEHHS BEKTOpa HA YMCJIO, KaKUMH CBOWCTBAMH OHHU
BEKTOpPA HA YHCJIO 00J1a1a10T, YTO TaKOE MPABWJIO TPEYrOJbLHUKA, MPABUJIO MapajuiesorpamMma u
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IIpaBHUJIO MHOT'OYT'OJIbHHUKA CJIOKCHHA BCKTOPOB; PCIIATH 3a/1a4M, CBA3AHHBIC C
I[GP'ICTBHHMI/I HaJl BEKTOpaMH.

§3

KomrmutanapHsie BEKTOPBI

OOBICHATH, KaKHE BEKTOPHI HA3bIBAIOTCSI KOMIUTAHAPHBIMU; (POPMYIUPOBATH
Y JIOKa3bIBaTh YTBEPKACHUE O MPU3HAKE KOMIUIAHAPHOCTU TPEX BEKTOPOB;
OOBACHATH, B YEM COCTOUT IIPABUJIO MapalIeNIeNUIEa CIOKEHUA TPEX
HEKOMIUIaHAPHBIX BEKTOPOB; (OPMYJIMPOBATH U JOKA3bIBATH TEOPEMY O
Pa3NoKEeHUH JI000ro BEKTOpa Mo TPEM JaHHBIM HEKOMILIAHAPHBIM BEKTOpPaM;
IPUMEHATH BEKTOPBI IPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

I'naBa 5

Mertox KOOpAMHAT B
NPOCTPAaHCTBeE.
JABuxeHust

15

§1

KOOp}II/IHaTLI TOYKHU U
KOOpAHWHATHI BCKTOPA

OOBSACHSITH, KaK BBOJUTCS MPSIMOYT'OJIbHAS CUCTEMa KOOPJIUHAT B
MPOCTPAHCTBE, KaK ONPEICIISIIOTCS KOOPAUHATHI TOUKU U KaK OHU
Ha3bIBAIOTCS, KaK OMPENEIIOTCS KOOPANHATHI BEKTOpa; (GOpMYyIUpoBaTh U
JIOKa3bIBaTh YTBEPKACHUSA: O KOOPAUHATAX CYMMBI i pa3HOCTH JABYX
BEKTOPOB, 0 KOOpJAMHATAaX MPOU3BEAECHUS BEKTOPA HA YUCJIIO, O CBSI3U MEXKY
KOOpJAMHATaMU BEKTOPA U KOOPJIMHATAMU €r0 KOHI[A, U Hayaya; BEIBOAUTH U
UCIIOJIb30BaTh MPHU PEIICHUH 3a7a4 (POpMYIIbl KOOPAUHAT CEPEIUHBI OTPE3Ka,
JUTMHBI BEKTOPA U PACCTOSIHUSA MEXKAY JBYMsI TOUKAMU; BBIBOJUTh YPABHEHUE
cthepsl TaHHOTO pajuyca C IIEHTPOM B JaHHOW TOUKE.

§2

CkansipHoe IpOU3BE/ICHHE
BEKTOPOB

OOBICHATH, KaK OMPEAENACTCS YTOJl MEXy BEKTOpaMu; (hopMyaupoBaTh
OTIpeJIeICHIE CKASIPHOTO MTPOU3BEICHUSI BEKTOPOB; (hOPMYIUPOBATH U
JTIOKa3bIBAaTh YTBEPKIICHUS O €T0 CBOMCTBAX; OOBSACHATH, KAK BEIYUCIUTH yTOJI
MEXKY ABYMS MPSMBIMU, & TAKKE YIOJI MEXAY MPSIMOM U INIOCKOCTBHIO,
VICTIOJIb3YS BBIPAXKEHUE CKAJISIPHOTO MTPOU3BEICHUS BEKTOPOB YEPE3 UX
KOOPAMHATHI; BEIBOJIUTH YPABHEHUE INIOCKOCTH, MPOXOASIIEH Yepe3 JaHHYIO
TOUYKY Y IEPICHANKYIAPHON K JAHHOMY BEKTOPY, i POPMYITy pacCTOSHUS OT
TOYKH J0 MUIOCKOCTH; MPUMEHSITh BEKTOPHO-KOOPAUHATHBIN METOJ ITPU
pPELICHUU F€OMETPUYECKUX 3a1a4.
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§3

JIBrKEHUS

OOBSACHSTH, UTO TAKOE OTOOPAKEHHE MPOCTPAHCTBA Ha CE0s U B KAKOM
Cllydae OHO Ha3bIBACTCS JBMKCHHEM MPOCTPAHCTBA; OOBACHATD, UTO TAKOE
[IEHTpaIbHAsI CHMMETpPHSI, OCeBasi CAMMETPHSI, 3€pKaJIbHAs CUMMETPHUS U
napasuieJIbHBIA IEPEHOC, 000CHOBBIBATH YTBEPIKIACHUS O TOM, YTO ITH
0TOOpakeHUs MPOCTPAHCTBA HA CEOSI ABIAIOTCS JBUKCHUAMH, OOBICHATD,
YTO TaKO€ LEHTpaAJIbHOE N01001e (TOMOTETHA) U Tpeodpa3zoBaHue 0100,
KaK ¢ MOMOIIBIO MpeoOpa3oBaHus OO0 BBOJAUTCS MOHATHE MOT0OHBIX
Guryp B mpoCTpaHCTBE; MPUMEHSTh IBUKEHUS U MPEOOPa30BaHUS MOA00US
IPU PEIICHUN T€OMETPUYECKHX 3a]1aH.

I'1aBa 6

uauHap, KoHyc, mwap

16

§1

Hunmusap

OOBACHATH, UTO TAKOE MMWIMHAPUYECKAs TIOBEPXHOCTH, €€ 00pa3yIoIINe U OCh,
KAaKO€ TEJI0 Ha3bIBACTCA LUMJIMHIPOM M KaK Ha3bIBAKOTCA €ro AJEMEHTHI, Kak
MOJIYYUTh IMJIMHJIP MyTEM BpallleHUs PSIMOYTOJIbHUKA; 1300paxaTh UUIUHID
U €ro CEYEHHs IIIOCKOCTBIO, IIPOXOASAIIEH Yepe3 OChb, U IUIOCKOCTHIO,
NEePIEHANKYIAPHON K OCH; 00BACHATD, YTO IPUHUMAETCS 3a IUIOIIA b OOKOBOM
MOBEPXHOCTH LIWJIMHII>A, U BBIBOAUTH (POPMYJIBI JUIsl BBIYUCIIEHUSI OOKOBOM 1
IIOJIHOM TOBEPXHOCTEH LWIMHAPA;, peEllaTh 3a1a4d Ha BBIYUCICHUE U
JI0Ka3aTeIbCTBO, CBA3aHHbBIC C LIMJIMHIPOM.

§ 2

Konyc

OOBSACHSTH, UTO TAKOE KOHWYECKAs TTOBEPXHOCTh, €€ 00pa3yrolue, BepIinHa
1 OCh, KAKOE TEJIO HA3bIBACTCSI KOHYCOM M KaK Ha3bIBAKOTCS €r0 3JIEMEHTHI, KaK
MOJYYUTh KOHYC IIYTEM BpAIICHUS MPAMOYTOJBHOIO TPEYTOJIbHUKA,
n300pakaTh KOHYC M €T0 CEUYCHHS IIOCKOCTBIO, TPOXOJSIICH dYepe3 oCh, H
MJIOCKOCTBIO, TIEPIICHIUKYIISIPHOW K OCH; OOBSICHSATH, YTO IPUHUMACTCS 3a
omaab OOKOBOM TIOBEPXHOCTH KOHYCA, W BBIBOAUTH (DOPMYIBI IS
BBIYMCJICHUSI TUIOMIQJeli OOKOBOM M TIOJHOM TMOBEPXHOCTEM KOHYcCa;
00BSICHTH, KAKOE TEJIO Ha3bIBACTCSl YCEUEHHBIM KOHYCOM U KaK €0 MOJYyYUTh
nyTéM BpalleHUs TMPSIMOYTOJbHOW Tpamleluy, BBIBOJUTH (GOpMYTy s
BBIYMCJICHUS TUIONIAU OOKOBOM IMOBEPXHOCTH YCEUEHHOIO KOHYCA; peliaTh
3aJlauydl Ha BBIYKMCJIICHHE M JOKA3aTEIbCTBO, CBSI3aHHBIE C KOHYCOM H
YCEUYEHHBIM KOHYCOM.
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§ 3 |Cdepa 9 dopmynupoBaTh onpeaeraeHus cepol U mapa, uX LeHTpa, paanyca, JuaMeTpa;
UCCJIEI0BAaTh B3aMMHOE PACIOJNI0KEHUE CPEePhl U MITOCKOCTH, (POPMYITHPOBATH
ONpEEeNICHUE KacaTeJIbHOM IUIOCKOCTH K cdepe, (GopmMynupoBaTb U
JIOKa3bIBaTh TEOPEMbl O CBOMCTBE M MpPU3HAKE KacaTeIbHOW IJIOCKOCTH;
OOBSACHATH, UTO MPUHUMAETCS 3a IUIoU[aAb chepbl U KaK OHAa BBIpAKaeTCs
yepe3 panuyc cdepsl; HCCIEA0BaTh B3aUMHOE PACIONIOKEHHE CEpbl U
npsIMOii; 0OBACHSTH, Kakasi cpepa Ha3bIBAETCS BIIMCAHHOMN B HMJIMHAPUYECKYIO
(KOHMYECKYI0) TOBEPXHOCTh M KaKH€ KpHBBIE MOJIYyYalOTCS B CEUYECHMSIX
WIMHIPUYECKON U KOHMYECKOW MOBEPXHOCTEH Pa3IMYHBIMU IUIOCKOCTAMH;
peniarhb 3a/1ayu, B KOTOPbIX GUTYPUPYIOT KOMOMHALIMKA MHOTOTPAHHUKOB U TEJ
BpAIllCHHUS.

I'naBa 7 O0bembI TEJ 17

§1 O6beM IPSIMOYTOJIBHOTO 2 dopMyIUPOBATh U JOKA3bIBATh TEOPEMBI 00 00bEME TIPSAMON MPU3MBI U

l1apaJIIcIcInieaa 00bEéMe ITMIMHAPA; pelIaTh 3a7a4H, CBI3aHHbIE C BEIYUCICHUEM 00hEMOB
ITHUX TeJl.

§2 | OOBeM npsaMoii IPHU3MBI U 3 dopmynrpoBaTh U JOKa3bIBaTh TEOPEMbI 00 00BEME NPSAMOM IPU3MBI U
HuIMHAPa 00BbEME IMIUH/IPA; pelIaTh 3a/1a4k, CBSI3aHHbIE C BBIYUCIEHUEM 00BEMOB

3THUX TeJl.

§3 | OOBEMEI HAKTOHHO! S | BRIBOAUTH HHTErPATBHYIO QOPMYITY IS BEIYUCICHUS 00BEMOB TE 1
IIPU3MBL, ITHpaMUABL 0 JI0Ka3bIBaTh € €€ MOMOULIbIO TEOPEMBI 00 00bEME HAKIIOHHOM MPU3MBI, 00
koHyca 00bEMe nupamubl, 00 00bEME KOHyCa; BEIBOIUTH (POPMYJIBI I

BBIYUCIICHUS 00bEMOB YCEUEHHON MUPAMUIbI M YCEUEHHOTO KOHYCA; PeliaTh
3aJ1a4yM, CBA3aHHbIE C BHIYMCICHUEM 00BbEMOB ITHUX TEII.

§4 | OObeMm Irapa u IOk 7 dopmynrpoBaTh U JOKa3bIBaTh TEOpeMy 00 00BEMe mIapa 1 ¢ €€ MOMOUIbI0
ceper BBIBOJUTH (POPMYITY IIOLIaAN c(hephl; BBIBOAUTH (OPMYITY ISl BEIYUCICHUS

00BEMOB IIAPOBOT0 CETMEHTA U IAPOBOTO CEKTOPA; peIIaTh 3a/1a4yu C
npuMeHeHreM Gopmys1 00bEMOB pa3JIMYHBIX TEJl.
HTorosoe moBropenue 14
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YHuBepcajibHble YueOHbIC 1eiiCTBUA

10 xkixacc

Tema

YV

I'naBa

KopHn, crenenu,
Jorapu(pmsl

KoMMyHHKATHBHBIE: YMETh MTPEICTABIIATH
KOHKPETHOE COJIep)KaHNE U COO0IIaTh €ro B
MMCbMEHHOU opme.

PeryasiTuBHBIE: CIIMYATh CIIOCOO U PE3ysIbTAT
CBOUX JICHCTBUM C 3aJJaHHBIM TaJIOHOM,
00Hapy>UBATh OTKJIOHCHUS U OTJIMYUSI OT
JTajNoHa

ITo3HaBaTe/IbHBIC: CTPOUTH JIOTUUECKUE LIETTH
paccyXIaeHun

JInuHocTHBIE: POPMHUPOBAHHE CTAPTOBOM
MOTHUBAIIAH K U3YUYECHUIO

HNKT-koMIleTeHIIUM: BXOJIUTH B
WH()OPMAIIMOHHYIO Cpeay 00pa30BaTeIbLHOTO
YUPEKICHUS.

Me)l(l'[peHMeTHble IMOHATHUSA: KOPECHb, CTCIICHD,
ITOKa3aTCJIb

I'naBa

TpuronomerpuuecKkue
¢bopmyuibl.
Tpuronomerpuyeckue
bynkunn

KoMMyHHKaTHBHBIE: TIOHUMATh CYLLIECTBOBAHUE
PAa3IMYHBIX TOYEK 3pEHUS, HE COBIIAIAIOIINX C
COOCTBEHHOM; YMETh yCTaHABIIUBATH U
CpPaBHUBATb TOUKH 3PEHHUS, IIPEKIEC YEM
NPUHUMATH PEIICHUE U JIeNIaTh BHIOOD.

PeryasiTuBHbBIEe: BHOCUTh KOPPEKTHUBBI U
JIOTIOJTHEHUST B CIIOCOO CBOMX JIEHCTBUM B CIlTydae
PaCXOXKICHHS ITAJIOHA, PEAIBHOTO JECUCTBUS U
€ro NpoJayKTa.

Ilo3naBaTeibHbIE: CPABHUBATH Pa3JIMUHbBIC
OOBEKTHI: BBIAEIIATH U3 MHOXKECTBA OAUH UJIH
HECKOJIBKO 00BEKTOB, MMEIOIIUX OOII1E
CBOMCTBA

JInuHocTHBIE: HOpPMUPOBAHHE YCTOMUNBOU
MOTHBAIUH K U3YYEHUIO U 3aKPETUIEHUIO HOBOT'O

HNKT-komnereHuuu: pa3menaTh B
MH(POPMAIIMOHHON Cpejie KOPPEKTHHIC
COOOIIIECHNS, KOMMEHTAPUH, 3aIPOCHI;
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MexnpeaMeTHbIe NOHATHUS: CUHYCOU/IA,
GyHKUMSA, YIIIbl, TOBOPOT

I'naBa

DJIEMEHTbI TEOPUH
BEPOATHOCTEH

KoMMyHMKAaTHBHbIE: BCTYNAaTh B IUAJIOT,
y4acTBOBATh B KOJUIEKTUBHOM OOCYXICHUU
npooseM.

PerynsiTuBHBIE: BBIICIATh U OCO3HABATH, YTO
y’K€ YCBOEHO U 4TO €IlI€ MOJJIEKUT YCBOEHHUIO,
OCO3HaBaTh KaYECTBO U YPOBEHb YCBOCHHUS

Ilo3naBaTebHbBIE: BI:>I6I/IpaTB CMBICJIOBBIC
CAWHUIIBI TCKCTA U YCTAHABJIMBATb OTHOICHUSA
MCIXKIAY HUMH

JInuHocTHBIE: POPMUPOBAHHE TTOJIOKUTEITHHOTO
OTHOILICHUSI K YUCHUIO, JKeJIaHUsI TPUOOPETEHUS
HOBBIC 3HAHUS, YMEHUS

HNKT-koMneTeHUMH: aKTUBHO U KOPPEKTHO
B3aMMOJIEMCTBOBATH CO BCEMMU I10JIb30BATEIIAMU
NC OO, mpeacTaBisiTh pe3yJbTaTbl CBOEH
NesTeNbHOCTH (IPOEKTHOM, TBOpueckoii) B YIC
OO0:

MG)KHI)C}IMETHI)IC INOHATHA: CO6BITI/IC,
BCPOATHOCTD

HUTorosoe
MOBTOpPEeHME

KOMMYHI/IKaTI/IBHbIe: aICKBATHO HUCIIOJb30BaTh
PCUCBBIC CPCACTBA JIA I[I/ICKYCCI/Iﬁ )41
AprymMCHTAlINA CBOEH MO3UIUHN

PerynsiTuBHBIE: BBIICIATH U OCO3HABATH, YTO
y’K€ YCBOEHO U YTO €lIe TOJIJIE)KHUT YCBOEHUIO,
OCO3HaBaTh KaYECTBO M YPOBEHb YCBOCHHUS

Ilo3HaBaTe/ibHBIC: CTPOUTH JIOTUYECKHE 1IEMU
paccyXaeHun

JInuHocTHBIE: (hOPMHUPOBAHKE OCO3HAHHOCTH
CBOUX TPYIOHOCTEN U CTPEMIICHUE K UX
IPEOI0JICHUIO; CIIOCOOHOCTH K CAMOOLIEHKE
CBOUX JIEUCTBUM, TOCTYIIKOB

UKT-koMneTeHIIUM: BEIOUPATH KOMITBIOTEPHBIE
WHCTPYMEHTHI JIJIs TIpEeICTaBIICHUs HH(POpMauu
B COOTBETCTBHH CO CIIeNU(DHUKON ayauTopun
(BO3pacT, SMOIIMOHAIILHBIN (OH, BUJT
MEpONPUATHUS U TIP.);
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Tema YV
T'i1aBa HeKOTOpre CBeIeHus KOMMyHI/IKaTI/IBHLIe: KPUTHUYICCKHU
VI U3 IVIAHUMETPUH OTHOCHUTBCA K CO6CTBCHHOMY MHEHHUIO, C

§1 | Yrasl u oTpesku,
CBSI3aHHBIE C
OKPY’KHOCTBIO

§ 2 | Pewenue
TPEYTrOJIbHUKOB

§3 Teopembl Menenas u
YeBrbl

§ 4 | Dmmunc, runep6orna u

napaboJia

JIOCTOMHCTBOM MPHU3HABATh OLIMOOYHOCTh
CBOEr0 MHEHHS (€Clu OHO TaKOBO) H
KOPPEKTUPOBATH €TO;
PeryasituBHbIC: 00OCHOBBIBATH U
OCYIIECTBIISTh BBIOOD HaubOoJee
3 PEeKTUBHBIX croco0oB pelieHus
yueOHBIX U TTO3HABATEIBbHBIX 33/1a4;
Ilo3naBaTebHbIE: OIPEACIATD
00CTOSITENbCTBA, KOTOpbIE
MPEALIECTBOBATIN BO3HUKHOBEHUIO CBS3U
MEXIY SIBJICHUSIMH, u3 ATUX
00CTOSITENBCTB BBIACIATH ONPEEIISIONINE,
CHOCOOHBIE OBITh MPUYMHOM JAHHOTO
SIBJICHUS, BBISIBJISTH IPUYMHBI U CIIEACTBUS
SIBIICHU;

JInuHOCTHBIE: c(hOpMHPOBAHHOCTH
CIIOCOOHOCTH K HMOIMOHAIBHOMY BOC-
OPUATHIO MaTeMaTH4YEeCKUX OOBEKTOB,
3aJ1a4, peIIeHUM, PacCyKICHUM;
HUKT-koMneTeHUMU: BEIOUPATh, CTPOUTH
U UCIIO0JIb30BaTh aJIEKBaTHYO
UH(GOPMAIIMOHHYIO MOJIENb JIJIsl TIepeadun
CBOUX MBICIIEH CPEACTBAMH €CTECTBEHHBIX
U (opMabHBIX S3BIKOB B COOTBETCTBHUU C
YCJIOBUSIMU KOMMYHUKAIUU;

MexnpeaMeTHbIe IOHATHSA:
cucTeMaTH3alus, Kiaccuukarms,
a”Haan3

BBenenue

[Ipenmer
CTEpEOMETPHH.
AKCUOMBI
CTEpEOMETPHH.
Hexortopsie cnenctBus
U3 aKCUOM
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KoMMyHHMKATHBHBIE: YMETh
NPEJICTABIATh KOHKPETHOE COJICPIKaHUE U
co00mIaTh €ero B MUChbMEHHOU (opMme

PeryjsiTuBHBIE: CIIMYATh CIIOCOO U
pe3yabTaT CBOMX JCUCTBUH C 3aIaHHBIM
ATAJIOHOM, OOHAPYKUBATh OTKIIOHSHHS 1
OTJIMYHS OT dTAIIOHA

Ilo3HaBaTe/IbHBIE: CTPOUTH JOTHYECKHE
LENH PACCYKIACHUN

JImuHocTHBIE: pOpMUpPOBaHHE
CTapTOBOM MOTHBALIUU K U3YUYCHUIO




UKT-xoMneTeHIMM: BXOIUTE B
UH()OPMAIIMOHHYIO Cpeay
00pa30BaTEIbHOrO YUPEKICHUS.
MexnpeaMeTHbIe OHATHUS: TOUKA,
npsiMasi, INOCKOCTh, CIEJICTBUE

I'naBa IlapanienbHOCTH KoMmMmyHuKaTHBHBIC: Pa3BUBATH
1 NPAMBIX H YMEHUE TOYHO ¥ I'PaMOTHO BBIPAXKATh
IIOCKOCTeH CBOU MBICIIH, OTCTauBaTh CBOIO TOUKY
3pEHHUsI B IPOLIECCE AUCKYCCHUU.
PeryasiTuBHbBIE: TPOEKTUPOBATH
TPAEKTOPUU PA3BUTHUS YEPE3 BKIIOUCHUE
B HOBBIE BU/JIBI JIATEILHOCTH U (POPMBI
COTPYAHUYECTBA.
§1 | IlapamienbHOCTh Ilo3HaBaTe/IbHbIE. YMETH BBIICIISITh
NPSIMBIX, IPAMON U CYILECTBEHHYIO HH(POPMAIIUIO U3 TEKCTOB
NJIOCKOCTH pa3HbIX BUJIOB.
§ 2 | Bzaumnoe JInuHocTHBIE CHOPMUPOBAHHOCTD
PACIIONOKEHHE NPSIMBIX | MUPOBO33PEHUS, COOTBETCTBYIOILIETO
B [IPOCTPAHCTBE. YTOJI | COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH:
MEXKY JBYMSI
PSIMBIMHU.
§3 | [TapamienbHOCTD HUKT-komMneTeHUMM: BIaJCHUE
IJIOCKOCTEN UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIMU
TEXHOJIOTUSIMH, METOJaMU TIoHucka, coopa
1 00pabOTKH,
§4 Terpasap u MexnpeaMeTHbIe IOHATHSA: TIpsiMast,
napaJuieNenuIe IJIOCKOCTh, MapajlieIbHOCTb,
NIepEeCceyYCHUe
Ii1aBa Mepnengukyaspuocts | KOMMYHHKATHBHbIE! CTPOUTH
2 MPSIMBIX H NO3UTUBHBIE OTHOLIEHUS B TIpolecce
ILUIOCKOCTEii yueOHOM U MO3HaBaTEIHHOM
JEATENBHOCTH;
§1 | Hepnenguxymspuocts | PeryiasiruBubie: CTaBUTh 1EJIb
TPSIMOM U IIOCKOCTH NEATEIIBHOCTH Ha OCHOBE OIPEIEICHHON
IpoOJIeMBI U CYIIECTBYIOIIUX
BO3MOKHOCTEU
§2 | Ileprienaukymsip u Ilo3HaBaTe/ibHBIE: TOAOUPATH CIIOBA,
HAKJIOHHBIC. YTONI COIIOJTYMHEHHBIE KIIFOUEBOMY CJIOBY,
MEX Ly TIPAMOH ONpPEAEIAIONIME €0 MTPU3HAKU U CBOMCTBA
IIJIOCKOCTBIO
§3 JIByrpaHHbIN yTOJI. JIMYHOCTHBIE: c(hOopMUPOBAHHOCTH
[lepieHAUKYISIPHOCTh | KOMMYHUKATUBHOM KOMIIETEHTHOCTHA B
IJIOCKOCTEN OOLIEHUM W COTPYJIHHUYECTBE  CO
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CBEPCTHUKAMH, CTAPUINMH U MJIAJAIINMHU B
00pa3oBaTeabHOM, yueOHo-
UCCIIEIOBATEIbCKONW,  TBOPYECKOH M
JPYTUX BUAAX NEATEIHHOCTH;

HNKT-koMneTeHUMH: BEIOUPATH
KOMITbIOTEPHBIE HTHCTPYMEHTHI JIJIs
npecTaBieHus nHpopMaluu B
COOTBETCTBHH CO CIEUUDUKOM
ayauTopuu (BO3pacT, SMOLUOHATBHBIN
boH, BUA MEPONPUSITHS U TIP.);
MexnpeaMeTHble NOHSITUSI: TPAHH,
pebpa, BEpIIMHBIL.

I'naBsa

MHororpaHHuKH

§1

[lousarue
MHOTOTPaHHUKA.
[Ipuzma

§2

[Tupamua

§3

[IpaBuiibHBIE
MHOT'OTPaHHUKHU

3aka0unTeIbHO0E
NMOBTOpPeHNE Kypca
reomerpuu 10 Kiacca

KoMMyHHKaTHBHBIE! CTPOUTH
MO3UTUBHBIE OTHOIIEHUS B IIPOLIECCE
y4eOHOM U MO3HABATEIbHOU
JESITEIIbHOCTH;

PeryasitTuBHbIe: BBICTPaNBAaTh
JKU3HEHHBIC IUIaHbl HA KPATKOCPOYHOE
Oyayiee (3asBISATH LEIEBbIE OPUEHTUPHI,
CTaBUTh aJICKBAaTHbIE WM 33Ja4d U
npeiaraTb  JICMCTBUS,  yKa3blBass W

00OCHOBBIBAS JIOTUYCCKYTIO
IIOCJIICAOBATCIIBHOCTD I_IIaFOB);
ITo3HaBaTe/IbHBIE: CTPOUTD

paccyKJIeHUE Ha OCHOBE CpaBHEHMS
MIPEAMETOB U SIBJICHUI, BBIAETSASA IPU ITOM
oO1ue mpu3HaKy;

JINYHOCTHBIE: KOHTPOJIUPOBATH MPOIECC
U pe3yiabTaT ydyeOHOHW MaTeMaTHYeCKOMN
NEATENbHOCTH;

HUKT-xkoMnereHIuM: BBIICIIATH
UH(GOPMAIIMOHHBIN acreKT  3a/lauu,
ONEpUpOBaTh JAHHBIMHU, HCHOJIB30BATh
MOJIEIIb PELICHUS 3a0a4u;

MexnpeaMeTHble MOHSATHUSI: TPAHH,
BEpIINHBI, pedpa

11 kiaace
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Tema

I'naBa

DyHKIUH.
IIpousBoaHbIe.
HNuTerpaJjisl

KoMmmyHuKaTHBHbBIE: IIPEICTABIATD KOHKPETHOE
colepKaHue M cooOLIaTh €ro B MHUCbMEHHOM M yCTHOMU
dbopwme.

PerynsiTuBHBIC: CTaBUTh YYEOHYIO 3a/Jadyy Ha OCHOBE
COOTHECEHHE TOI'0, YTO YK€ U3BECTHO U YCBOEHO, U TOrO,
YTO €Ill€ HEU3BECTHO; CAMOCTOSITENILHO (POPMYJIHPOBATH
II03HABATEJIbHYIO LE€Ib M  CTPOUTH  JIEUCTBUS B
COOTBETCTBHHU C HEW.

Ilo3HaBaTe/ibHbIE:  MPOBOAMTH  AHAIU3  CIIOCOOOB
pelIeHus 3a1ay.

JInuHocTHBIE: (HOpMUPOBAHNE YCTOMYNBONW MOTHBAIIUU K
o0Oy4eHHMIO, K CaMOJAMArHOCTUKHU, K M3YyYECHUIO U
3aKpEIICHUIO HOBOTO.

HNKT-koMneTeHUMH: BXOIUTh B HH(OOPMAIIMOHHYIO
cpeny o0pa30BaTEIbHOTO YUPEKICHUS.

MexnpeaMeTHbIe NOHATHS: QYHKIINS, TUIOMIATb

I'naBa

YpaBHeHus.
HepaBeHncrsa.
Cucrembl.

KoMMyHHKATHBHBIE: IOHUMATh CYIIIECCTBOBAHUEC
Pa3IUYHBIX TOYEK 3PCHHUS, HE COBIAIAIONTUX C
COOCTBEHHOM; YMETh YCTaHABIIMBATh M CPABHUBATH TOUKH
3peHUs, IPESXKJIC YeM IPUHUMATh PElICHUE U Je)IaTh
BBIOOD.

PerJIHTI/IBHbIe: BHOCHUTBH KOPPCKTUBBI U IOIMOJIHCHUA B
cImoco0 cBOMX HGﬁCTBHﬁ B CJIy4ac paCXOoKACHHUA 3TAJIOHA,
PCaJIBLHOTO IIGﬁCTBPI?I " €T0 IIPOAYKTaA.

Ilo3HaBaTeJbHBIE: CPABHUBATH PA3IMUHBIC O0BEKTHI:
BBIJIEJISITh U3 MHOXKECTBA OAUH MU HECKOIBLKO OOBEKTOB,
AMEIOIINX O0II1e CBOMCTBA

JInuHocTHBIE: POPMUPOBAHKE YCTOMYNBOM MOTHBAITUU
K U3YYECHUIO U 3aKPEIUICHUIO HOBOT'O

HNKT-koMneTeHUMHU: pa3MeniaTe B ”HGOPMAIMOHHOMN
cpele KOPPEKTHbIE COOOIIEHNUS, KOMMEHTAPHUH, 3aIIPOCHI;

MexnpeaMeTHble MOHATHUSI: PABHO — HEPABHO, OOJIBIIIE ,
MEHbIIIE, CHCTEMA

HUTorosoe
MOBTOPEHME

KoMMyHUKATHUBHBIE: pa3BUBATh yMEHHE TOYHO U
TPaMOTHO BBIPaXaTh CBOM MBICIH, OTCTaWBAaTh CBOIO
TOYKY 3pEHHUSI B TIPOIECCE AUCKYCCHH.

PerynsiTUBHBIE. CaMOCTOSITEIBHO  OOHapyXXWBaTh U
dbopmynrpoBaTh y4eOHYIO MpoOJIeMy, OMpenesaTh LeThb
y4eOHOU NesITeTbHOCTH.

Ilo3HaBaTe/ibHBIE. COTIOCTABIISATH XapaKTePUCTUKHU
O00BEKTOB 10 OJHOMY WM HECKOJBKUM MPU3HAKAM;
BBISIBJISITH CXOJICTBA U
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paznuuust  00beKkTOB.  DOpMHUpOBaTH  ONpEEICHHE
napauIesIbHBIX MPSMBIX B IPOCTPAHCTBE, (POPMYIHUPOBATH
TEOPEMBI, OOBICHATH BO3MOXKHBIE CIydyald B3aUMHOIO
pacCIlONIOKEHUsST TMPAMONM U IIJIOCKOCTH, IIIOCKOCTEW,
IIPUBOJUTH WUTIOCTPALIMU, PEILIATh 3a1a4U 110 TEME.
JInyHoCTHBIE:

@opMupoOBaHUE YCTOMWYMBOM MOTHUBALUM K aHaIU3y;
YCTOMYMBOM MOTHBALIUM K HU3YYECHHUIO U 3aKPEIJICHUIO
HOBOI'0; HABBIKOB CAMOAHaIN3a U CAMOKOHTPOJIS.

HNKT-komnereHun: BEIOUPATh KOMITBIOTEPHbBIE
UHCTPYMEHTHI JIs1 IPEACTABICHUSI HHPOPMALIUU B
COOTBETCTBHH CO crienu(UKON ayauTopuu (Bo3pacr,
SMOIIMOHATBHBIN (POH, BUJI MEPONIPUATHUS U TIP.);

Tema

I'nas
ad

nauHap, KoHyc,
map

KOMMyHI/IKaTI/IBHI)Ie: MMOHUMATh CYHICCTBOBAHUC
PA3JIMYHBIX TOYCK 3PCHHA, HC COBIIAAAIOIINX C

Hwnusap

CO6CTB€HHOI>1; YMCTb YCTAHABJIMBATDb U CPABHUBATDH
TOYKHU 3PCHUSA, ITPCKAC UEM IIPUHUMATD PCHICHUC U

Konyc

nenaTh BIOOP.
PeryasiTuBHBIE: BHOCUTH KOPPEKTUBBI U

W 9N W

Cdepa

JOITIOJIHCHUA B croco0 CBOMX HGﬁCTBHﬁ B ClIy4ac
PACXOKACHUA 3TAJIOHA, pCAJIbHOTO I[CﬁCTBPISI " Cro

IPOYKTA.
Ilo3HaBaTe/ibHbIE: CPABHUBATH PA3TMUHbIC

OOBEKTHI: BBIACIIATH U3 MHOXKECTBA OJUH UJIH
HECKOJIBKO 00BEKTOB, UMEIOIINX OOIIHE CBOMCTBA
JInuHocTHBIE: HhOPMUPOBAHHE YCTOMUNBOU
MOTHBAIIMH K U3YUYCHUIO U 3aKPEIUICHUIO HOBOT'O
HUKT-komneTeHuMu: pasmMeniaTh B
nH()OPMAIIMOHHOM cpeJie KOPPEKTHBIC COOOIIICHUS,
KOMMEHTapHH, 3aIIPOCHI;

Me:knpeaMeTHbIe MOHATHSA: TTOBEPXHOCTbD,
BpallleHUE, OCh, CCUCHHUE

I'nas
a7

O0BeMBI TeJ

44




§1 | Oonem KoMMyHuKaTHBHBIE. Pa3BUBATh YMEHHE TOUHO U
MPSIMOYTOJILHOTO TPAaMOTHO BbIPaXXaTh CBOM MBICIH, OTCTAUBATh CBOIO
napasuiesienunesaa TOYKY 3PEHUS B IIPOLIECCE AUCKYCCHUHU.

§2 | O6bem npsamoit PeryasiTuBHBIE: IPOEKTUPOBATH TPACKTOPUHU
NPHU3MBI U IIIMHAPA | PA3BUTHA Yepe3 BKIIOUEHUE B HOBBIE BUBI

§3 O0BEMBI HAKIIOHHOM JEeATEeNIbHOCTU U (DOPMBI COTPYAHUYECTBA.

MPU3MBI, TUPAMUJIBI U
KOHYCa JInuHnocTHbIE: POpMUPOBAHHE YCTOMUHUBOM
§4 | O6bem mapa u MOTHBAIIMU K aHAIM3Y; YCTOWYNBON MOTUBALIMY K
II0Iaab CPEpPHI U3YYCHHIO U 3aKPCHJICHUIO HOBOI'O; HABbIKOB
caMoOaHaln3a U CaMOKOHTPOJIS.
Ilo3zHaBaTe/IbHBIE: COIOCTAaBIAThH
XapaKTEPUCTUKU OOBEKTOB 10 OJTHOMY WJTU
HECKOJIbKUM TMPU3HAKaM; BBISBIISITH CXOJICTBA U
pasznuuus 00BHEKTOB.
HUKT-komnerenuuu: c6op, o6paboTka, mepeaada
uHopMmanmu, paboTa C NIpE3eHTANMEH, C CEThIO
HNuTepHer.
MexnpeaMeTHble NMOHATHS: THpaMuja, oObeM,
UJIUHID, 1Iap.
Iias BekTopbl B KoMMyHUKATMBHBIE BOCIIPUHUMATH TEKCT C
ad NPOCTPAHCTBE y4€TOM TIOCTABJICHHON y4eOHO 3a/1a4M, HAXOIUTh

§1 | [onstue Bexropa B B TEKCTE MH(OPMAIUIO, HEOOXOAUMYIO JIJIst
IPOCTPAHCTBE PCIICHN.

§ 2 | Cnoxenue u
BEIYMTAHUE BEKTOPOB. PeryasiTuBHBIE: CAMOCTOATEIBHO @opM}/UJII/IpOBaTL
VMHOXKeHHe BekTopa | 10SHABATEIBHYIO LeNb M CTPOMTH ICHCTBUA B
HA 9HCTIO COOTBETCTBHE c HEH, ONpEAEIATH

§3 | Kommanaprsie MOCJIEI0BATEIBHOCTh IPOMEKYTOUHBIX LIETIEH.
BEKTOPBI JInuHocTHBIEe: (OPMHUPOBAHUSA MOJOKUTEIHHOTO

OTHOIICHUS K YUCHUIO, )KeJIaHUs TPUOOPECTH HOBBIC
3HaHWSI W YMEHHs, OCBaMBaTb HOBBIE BHUJIBI
NEeATEIbHOCTH.

Ilo3HaBaTe/ibHBIE: BBISBISATH OCOOCHHOCTH Pa3HBIX
00BEKTOB B MMPOIIECCE UX PACCMOTPEHUS, IPUMEHSTh
METOJ1bI HH()OPMAITMOHHOTO MTOMCKA, OCYIIECTBIIATh
MIOMCK M BBIJICTISATh HEOOXOIMMYIO HH(POpMAITHIO.
HNKT-koMneTeHUMH:  BbIOMpaTh  TEXHUYECKHUE
cpeacta UKT nnsa ¢ukcanum uzoOpaxeHuid u
3BYKOB B COOTBETCTBUU C IMOCTABICHHOM 1I€JIbIO;
MexnpeaMeTHbIe OHATHS: KOOPIUHATHL, BEKTOP,
HaIlpaBJICHUE.
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I'nas
as

MeToa KOOpAMHAT B
NMPOCTPAHCTBe.
JBuKenust

§1

Koopaunatel Touky u
KOOPJAMHATHI BEKTOpa

§2

Cxansgpnoe
IPOU3BEICHUE
BEKTOPOB

§3

JIBr>KEHUS

KoMMyHUKATUBHBIE KPUTUYECKH OTHOCHUTHCS K
COOCTBEHHOMY  MHEHHUIO, C  JOCTOMHCTBOM
MPU3HABATH

OIMK1OOYHOCTH CBOETO MHEHHUS (€CJIM OHO TaKOBO) U
KOPPEKTUPOBATH €TO0;

PeryasiTuBHBIE: aHAIU3UPOBATH CYIIECTBYIOIIUE U
IJIAaHUPOBATh Oynyuiue oOpasoBaTeybHbIC
pe3yabTaThl

JInuHoCTHBIE:; KpEaTUBHO MBICJIUT,
WHUIIMATUBHOCTb, HAXOJAYMBOCTh, aKTUBHOCTb MpHU
pelieHnu apupmMeTHYecKux 3aaay;
Ilo3naBaTe/ibHbIE€: TIPOTHO3UPOBATH HM3MECHEHUS
CUTyaIluu MPU CMEHE JICUCTBUS OAHOTO (pakTopa Ha
nencTBre Apyroro ¢axkTopa;

HNKT-komnereHuu: HCTIOJIb30BATh
KOMITHIOTEPHBIE TEXHOJOTUM (BKJIIOYas BBIOOD
aJIeKBaTHBIX 3a/1a4ue UHCTPYMEHTATbHBIX
POrpaMMHO-AIIAPATHBIX CPEJICTB U CEPBUCOB) JIJIsI
pereHus UH()OPMAIIMOHHBIX u
KOMMYHHMKAIIMOHHBIX YY€OHBIX 3a/1a4, B TOM YHUCJIE:
BLIYHMCJICHUE, HAMKWCaHUE IHCEM, COYMHCHUH,
JOKJaJ0B, pedepaToB, CO37aHUE MPE3CHTAIUN U

Ap-;

3akiaounTe/IbHOE
MOBTOPEHUE NMPHU
MOAroTOBKE K
HTOI0OBOIl
aTTecTaluy 1o
reoMeTpuu

KoMMyHuKaTHBHBIE: pa3BUBaTh YMEHHE TOYHO U
I'PaMOTHO BBIPaKaTh CBOU MBICJIH, OTCTaUBaTh CBOIO
TOYKY 3PEHHUS B IPOLIECCE NUCKYCCHUU.
PerynsiTuBHBIE. CaMOCTOSITEIBHO OOHAapyKUBATh
U popmMyupoBaTh yueOHYIO IPoOIeMYy, ONpeIesATh
1eJb Y4eOHOU e TebHOCTH.

Ilo3HaBaTe/IbHBIE: CONOCTABIIATh XapaKTEPUCTUKU
00BEKTOB MO OJJHOMY HJIM HECKOJIbKUM TPU3HAKAM;
BBISIBJIATH CXOJICTBA U

paznuuns 00bekTOoB. DOpMHUPOBATH OMpe/ecHUE
napajieNlbHbIX ~ MOPSIMBIX B IPOCTPAHCTBE,
dbopMynHpoBaTh TEOPEMBI, OOBSICHATH BO3MOKHBIE
Clydyau B3aHMHOTO PACIOJIOKEHUS TMPSIMOM U
IJIOCKOCTH, TUIOCKOCTEH, TPUBOANUTH ULIKOCTPALIUH,
peliaTh 3a/1a4u Mo TeMeE.

JInuHoCTHBIE:

®opMUpPOBaHUE YCTOWUYUBON MOTUBALIMHU K AHAIIA3Y;
YCTOMYMBOM  MOTMBAIlMA K  U3YYECHUI0O U
3aKpEIUICHUI0 HOBOI'O; HABBIKOB CaMOAHAIN3a H
CaMOKOHTPOJISI.
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HNKT-komnereHun: BEIOUPATh KOMIIBIOTEPHbBIE
MHCTPYMEHTBI JIs1 IPEACTABICHUS] HHPOPMALIUU B
COOTBETCTBHH CO CIEUU(UKON ayAUTOPUU
(BO3pacT, SMOIMOHANILHBIN ()OH, BU MEPOIPUSITHS

W 1Ip.);
COTIJIACOBAHO COTJIACOBAHO
[Tporokon 3acenanus METOAHYECKOro O0beIHHEHNS ?awccr%b aupexropa no HMP
VUHTEJIel eCTeCTBEHHO-MATEMATHYECKOI0 & "aymenxo H A
nHanpasaenuss MAOY COLI Ne 34 g i
Nelor A¢f &2f. 2019 rona L4 O 2019 rona
A, Ud 7
A /’ - K, O.A Bonkosa
HOUTHCE pyRosOpTe s MO ® O
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