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HEJIN U 3AJAYU OCBOEHUSA JUCIIUIIJIMHBI «MATEMATHUKA»

Heab AMCUMIIMHBI:

1.  dopmupoBaHue NpeACTaBICHUNA O MaTeéMaTHKE KaK YHHBEPCaJIbHOM
S3BIKE HAYKH, CPEICTBE MOJCIMPOBAHUS SIBJICHUH M TPOIECCOB, 00 HACAX H
METO/IaX MaTEMaTHKH,

1.  pa3BuUTHE JOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOT'O BOOOpaKEHNS,
ANTOPUTMUYECKOMN KYJIbTYpPbl, KpUTUYHOCTH MBIIIUICHUS HA YPOBHE, HEOOXOIUMOM
U1t Oyaymieit mpodecCHoHanbHOM NeITeTbHOCTH, IS
MIPOJIOJIKEHUS 00pa30BaHUs U CaMOOOPa30BaHMUS;

2.  OBIaJeHUE MAaTEMAaTHYCCKUMHU 3HAHUSIMH U YMECHHUSAMH, HEOOXOTUMBIMHU
B TIOBCEAHCBHOW JKM3HHM, JUII W3YyYECHHUS CMEKHBIX E€CTECCTBCHHOHAYYHBIX
JTUCITUTIIMH Ha 0a30BOM YPOBHE W JUCHIHUILIAH MPOQPECCHOHAIBHOTO ITUKJIIA, IS
nmoiayyeHuss oOpa3oBaHHsS B 00dacTAX, HE  TPEOYIOIIUX  yriyOJICHHOM
MaTeMaTU4YeCKON MOJITOTOBKH;

3.  BOCHHTaHHWE CPEICTBAMH MAaTEMATHUKH KyJIbTYPhI JIMYHOCTH, TTIOHUMAHHS
3HAYMMOCTH MAaTeMaTHKU JJii HayYHO-TEXHUYECKOrO MpOrpecca, OTHOIICHHS K
MaTeMaTUKe KaK K 4YacTh OOIEeYeI0BEUECKOM KYJIbTYphl 4Yepe3 3HAKOMCTBO C
HCTOPUEN pa3BUTHSI MATEMATHUKH, SBOJIFOIIUEN MATEMAaTHYECKUX UEH.

JInu"ocTHbIE pe3vabLTaThl (HaJgaee — JIP):

1) poccuiickasi rpaxkJaHCKash HIEHTUYHOCTb, MATPUOTU3M, YBAXKEHHE K CBOEMY
Hapoay, YyBCTBO OTBETCTBEHHOCTH Iiepen PoauHON, ropaocTe 3a CBOM Kpaw,
cBor0 PonuHy, mponuioe M Hacroslee MHOIOHAMOHAIBHOTO Haponxa Poccum,
yBa)XEHUE TOCYAAPCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, TUMH);

2) TrpaxkgaHCKasl MO3MIMS KaK aKTUBHOTO W OTBETCTBEHHOI'O 4JIEHA POCCUHCKOIO
OOIIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHbIE TMpaBa M OOA3aHHOCTH,
YBAXAIOLIEro 3aKOH W MPaBOINOPSAOK, 00Jaarolero 4yBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO IPUHHUMAIOLIETO TPAJAUIMOHHBIE HAIMOHAJIBHBIE H
o011eyenoBeYeCKrne TYMaHUCTHYECKUE U IEMOKpaTUUECKHEe IEHHOCTH;

3) TOTOBHOCTH K CITy>keHUIO OTEUYECTBY, €0 3alIUTE;

4) chopMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAyKH M OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JMAJIOre
KyJIbTYp, @ TaKXe pa3Iu4yHbIX (OpM OOIIECTBEHHOrO CO3HAHUS, OCO3HAHHE
CBOEr0 MECTA B MOJUKYIBTYPHOM MUDE;

5) chopMHPOBAHHOCTH OCHOB CaMOPA3BUTHUS U CAMOBOCIHUTAHUS B COOTBETCTBUU C
OOIIIeUeIOBEYECKUMHU IIEHHOCTSAMU UM HJAeajJaMu TPaXJaHCKOro OOIIeCTBa;
TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSATEIbHOW, TBOPUYECKOW M OTBETCTBEHHOM



NEeSATEeTLHOCTH;

6) TOJEpPaHTHOE CO3HAHHE U TMOBEJCHUE B MOJUKYJIHTYPHOM MHUpPE, TOTOBHOCThH U
CIIOCOOHOCTh BECTH MOl C JPYTUMHU JIIOJbMH, JOCTUTaTh B HEM
B3aMMONOHUMAHMSI, HAXOAUTH OOIIHE 1IeJIM U COTPYIHUYATD ISl UX JOCTUXKEHUS;

7) HaBBIKM COTPYJHMYECTBA CO CBEPCTHHUKAMHU, JE€TbMHU MIIAJIIIETO BO3pACTa,
B3pOCIBIMA B 00pa3oBaTeIbHOW, OOMIECTBEHHO  IOJIE3HOH,  y4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHOM U APYTUX BUAAX NESITEIHHOCTH;

8) HpPaBCTBEHHOE CO3HAHUE U MOBEICHHE HAa OCHOBE YCBOCHHS OOILIEYEIIOBEYECKHX
LICHHOCTEH;

9) TOTOBHOCTBH M CIOCOOHOCTH K O0Opa30BaHUIO, B TOM YHKCJIE K CaMOOOpa30BaHUIO,
Ha TIPOTSHKEHUM BCEW MKU3HM, CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCIOBUIO yCHEHIHOW MpodeCCHOHAIIBHOM M OOIIECTBEHHOM
JEATEIIbHOCTH;

10) acreTnueckoe OTHOLIEHWE K MUPY, BKJIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIIICHUH;

11)npunsaTHe W peanu3anus [EHHOCTEH 3I0pOBOr0 U 0€30macHOro o0Opa3a KU3HH,
NOTpeOHOCTH B (PM3UYECKOM CaMOCOBEPIICHCTBOBAHUU, 3AHATHUSX CIIOPTHUBHO-
037I0POBUTENIHHON JIESITEIIBHOCTHIO, HEMPUITHE BPEIHBIX IMPUBBIYCK: KypEHHS,
yHOTpEOJICHUS aIKOTOJIsl, HAPKOTUKOB;

12)0epexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIIEHHE K (PU3NYECKOMYy U
MICUXOJIOTUYECKOMY 3710POBbIO, KaK COOCTBEHHOMY, TaK U APYTUX JIIOJEH, YMEHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

13)oco3HanHblii  BBIOOp Oyaymed mpodeccur W BO3MOXKHOCTEH —peaau3ariun
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIICHHE K MpodecCuOHAIbHON
JESATETLHOCTH KaK BO3MOXHOCTH YYacCTHsl B PEIICHUM JIMYHBIX, OOIIECTBCHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIMOHATBLHBIX MPOOJIEM;

14)chopMUpPOBaHHOCTh ~ DKOJIOTHYECKOTO  MBINIUICHUS, TMOHUMAaHUS  BIUSHUSA
COLIMAJIBHO-DKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COIUATBHON
Cpellbl; IPUOOPETEHHE OMBITA KOJOTO-HAPABICHHON AESTENbHOCTH;

15)0oTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOTO
MIPUHSATUS LIEHHOCTEN CEMENHOU KU3HH.

MeTtanpeaMeTHbie pe3vabTathl (Hagee — MIIP):

1) YMEHHUC CaMOCTOATCIBbHO OIPEACIIATh LEIN ACATCIbHOCTH M COCTABJIATH ITJIAHBI
ACATCIBbHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJIMPOBATH "
KOPPCKTHUPOBATL ACATCIBHOCTL; HCIIOJIB30BATh BCC BO3MOKHBIC PECYPChI A
JOCTHKCHHUSA IIOCTAaBJIICHHBIX ueneﬁ n pcajim3allvi IIJIaHOB JICATCIbHOCTH,



2)

3)

4)

S)

6)
7)
8)

9)

BBIOMPATh YCIEUIHBIE CTPATErUH B PA3JIMUHBIX CUTYAIUSX;

yMEHUE TPOIYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B IMPOILIECCE COBMECTHO
JEATEIIbHOCTH, YYUTHIBAaTh TMO3ULUUHA JPYTUX YYACTHUKOB JAESATEIbHOCTH,
s pexkTUBHO pa3pemniaTh KOHPIUKTHI;

BJIaJICHUE HABBIKAMH MIO3HABATEIBHOM, YUeOHO-HCCIIEOBATENBCKON U MPOEKTHOM
JeSITEIbHOCTH, HaBBIKAMH Pa3pelieHus: MpoOaeM; COCOOHOCTh U TOTOBHOCTH K
CaMOCTOATEJIbHOMY  IOMCKY  METOJIOB  pEIICHHsS MNPaKTUYECKHX  3ajad,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB [TO3HAHUS;

TOTOBHOCTh M CIOCOOHOCTh K  CaMOCTOATENBbHONM  MH(POPMALMOHHO-
MO3HABATENILHON JIEATEIbHOCTH, BJaJICHHE HABBIKAMH TMOJIYYCHHUS HEOOXOIMMOM
uHQOpMaIIMU U3 CJOBapeil pa3HbIX THUIIOB, YMEHUE OPUECHTUPOBATHCA B
pa3IMUHBIX  UCTOYHUKAX  MHGOpMalUM, KPUTHUUYECKH  OLIEHUBATb U
MHTEPHPETUPOBATH MH(POPMALIHIO, TIOTYYaeMYIO U3 PAa3IMYHbIX HCTOYHUKOB;
YMEHUE UCIOJIb30BaTh CpeACcTBA HMH(POPMALMOHHBIX M KOMMYHHKATHUBHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3alMOHHBIX
3aJa4 ¢ CcoONIoficHHEM TpeOOBaHUM SProHOMHUKH, TEXHMKH O€30IacHOCTH,
TUTUMEHBl, PECYpCcOCOEpexKEeHMs, TMPaBOBBIX U ITHUYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€30MTaCHOCTH;

YMEHUE OMNpeAeNsITh Ha3HAadeHWe M (DYHKIUM Ppa3IMYHBIX COLMAJIbHBIX
WHCTUTYTOB;

YMEHUE CaMOCTOSITEIbHO OLEHWBATh M NPUHUMATh PEIICHUS, ONpPEACIIAIONINe
CTPATETHUIO MOBEJEHUS, C YUETOM I'PaXKTaHCKUX U HPABCTBEHHBIX LIEHHOCTEW;
BJIQJICHUE SI3IKOBBIMU CPEICTBAMHU — YMEHHE SICHO, JIOTUYHO M TOYHO H3J1ararhb
CBOIO TOYKY 3PEHHSI, UCIIOIb30BATh aJICKBAaTHBIC S3bIKOBBIE CPECTBA,;

BJIJICHUE HABBIKAMU TTO3HABATENHLHON pediekcuu Kak OCO3HAHUSI COBEPIIIAEMBIX
JEUCTBUM M MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, I'PAHMI]
CBOEr0 3HAHUS M HE3HAHWS, HOBBIX IO3HABATENbHBIX 3aJa4 W CPEIACTB HX
JOCTHKEHHUS.

IMpeaxmernbie pe3yviabLTaTthl (ITP):

)

2)

3)

c(hOpPMHPOBAHHOCTh TIPEJICTABICHUNA O HEOOXOJUMOCTH JI0Ka3aTEeIbCTB MPHU
00OCHOBaHUM MATEMAaTUYECKUX YTBEPXKICHUA U POJIM aKCUOMATHKH B
MPOBEJICHUHU JICTYKTUBHBIX PACCYXKICHUM;

c(OpMHPOBAHHOCTh MOHATUMHOIO amnmapara IO OCHOBHBIM paszeiiaM Kypca
MaTE€MaTWKH; 3HAHUH OCHOBHBIX TeopeM, (HOpMyl U yMEHHUS UX MPUMEHATDH;
YMEHHsI JI0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHJAPTHBIE CHOCOOBI PEIICHUS
3az1ady;

c(OpMUPOBAHHOCTh YMEHUN MOJAEIUPOBATH pealibHble CUTYallH, HCCIEAOBAThH



4)

S)

ITIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;
C()OPMUPOBAHHOCTH IPENCTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTU4YECKOTO
aHalIM3a M MX CBOMCTBAax, BIAJACHUE YMEHHUEM XapaKTEpPU30BaThb IIOBEICHUE
(GYHKIUI, MCNONb30BaHUE MOJIYYEHHBIX 3HAHUU Ui ONMCAHMS M aHalIu3a
peanbHbIX 3aBUCUMOCTEN;

BJIAJICHUE YMEHUSMM COCTABIICHHS BEPOATHOCTHBIX MOJIEJIEH 10 YCIOBHUIO 3a1a4H
U BBIYMCICHHUS BEPOSATHOCTM HACTYIUIEHHS COOBITMH, B TOM 4YHUCJIE C
npUMEHEHuEeM (QOopMysl KOMOWHATOPHUKM M OCHOBHBIX TEOPEM TEOPHH
BEPOSITHOCTEW; UCCIICAOBAHUS CIIyYalHbIX BEJIMYUH T10 UX PACIIPECIICHHUIO.

MECTO JUCHUIIJIMHbI «<sMATEMATHUKA» B CTPYKTYPE OCHOBHOU
OBPA30OBATEJIbHOU ITPOI'PAMMBI (OOII)

Vyeonas gucuumiuba I[J[.01 Marematuka OTHOCUTCS K  MOpPOQUIBHBIM

JTUCHUIUIMHAM 00111€00pa30BaTeIbHON MOATOTOBKHU.

2.

CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHbBI «<MATEMATUKA»

3.1 CTpyKTypa QM CHUILIHHbI

Bup yueOHoil padoThI O0bem
4yacos

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 234

Oobs13aTesibHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 202

B TOM YHCIJIC:

TeopeTHYecKoe 00yueHue (JeKIH1N) 94

MPAKTUYECKHUE 3aHITUS 108

KOHCYJIbTaI[HH -
CamocrosiTesqibHasi padboTa o0yuyaromerocs (Bcero) 32

B TOM YHCIJIC:

BHCAYAUTOpPHAsA CaMOCTOATCIIbHAA pa60Ta -

BBITIOJHEHUE JOMAIIHUX 3aJIaHUI TIO pa3aeaaM JUCIUTUTMHBI

[TpomexxyTouHast atTecraius B hopme JK3aMeHa

3.2 Ctpykrypa u cojepKaHue JUCHUILIHHEL

Paznen nucummiinHbl, TEMBI pasjaena Bunbt yaeOHOM paboTHI, dopma KOHTPOJIS
TPYAOEMKOCTh B Hacax
BCETr0 | JIGKIWHU TIPaKT. cam.
3aHATHS pabora

Pazgen

1. JlelicTBUTEIbHbBIC YKCIIA

Tema 1.

1. Beenenue. HatypanbHsle uncna. 1 1 JKCIIPECC-0IPOC




Tema 1.2.
PanmonanpHbIe Uncaa.

JKCIPECC-0IIPOC,
KOHTPOJIbHAS
pabora

Tema 1.3.
JleiicTBUTEILHBIC YHCIIA.

IKCIIPECC-ONPOC

Tema 1.5.
ApupMeTHIeCcKIi KOpeHb HATYypPaIbHON CTETICHH

9KCIIPECC-0MpPOcC,
KOHTpOJIbHAs
pabota

Tema 1.6.
CrerneHu ¢ palMoOHATBHBIM OKa3aTesIeM.

SKCIIPECC-0IIPOC

Tema 1.7.
CreneHu ¢ AeMCTBUTENLHBIMU IIOKA3aTEIIMHI

SKCIIPECC-0IIPOC

Tema 1.8.
[IpeoOpa3oBaHus BEIPAXKCHUH, COACPIKAIINX
paKaIbL.

IKCIIPECC-OMPOC

Tema 1.9.
JIecTBHS CO CTETICHSIMH.

IKCIIPECC-ONPOC

Paznmen 2.
CreneHHag,
mokazartesbHas U Jorapudpmudeckas G yHKIHH.

Tema 2.1
CreneHHas QyHKIHSA, €€ CBOMCTBA

9KCIIPECC-0TPOC

Tema 2.2
I'paduku cTeneHHBIX DYHKITHIA

IKCIIPECC-01IPOC

Tema 2.3.
PaBHOCHILHEIE YPABHEHHS U HEPABEHCTBA

9KCIIPECC-0TPOC

Tema 2.4
HppanmoHanbHble YpaBHEHUS

9KCIIPECC-0TPOC

Tema 2.5
IToka3arenapHas GyHKIMs € CBOMCTBA U rpad UK.

SKCIIPECC-01IPpOC

Tema 2.6
[Moka3aTeabHbIE YPABHEHUS U HEPABEHCTBA

9KCIIPECC-0TPOC

Tema 2.7.
[Noustue gorapudma

SKCIIPECC-01IPOC

Tema 2.8
CaoticTBa jjorapupMoB

9KCIIPECC-OTPOC

Tema 2.9
Jlorapupmuyeckas GpyHkuus e€ cBoiicTBa u

rpaduk.

SKCIIPECC-01IpOC

Tema 2.10
Jlorapudmuueckre ypaBHEHHS.

SKCIIPECC-01IPOC

Tema 2.11
MeToJTbl pelIeHus JJorapuOMHUISCKUX YPaBHCHHH

9KCIIPECC-0TPOC

Tema 2.12
Jlorapudmuueckre HEPaBEHCTBA.

9KCIIPECC-0TPOC

Pasznexn 3.
OCHOBBI TPHTOHOMETPHH.

Tema 3.1.
PajuanHasi Mepa yria.

9KCIIPECC-OTPOC

Tema 3.2.
YucnoBasi OKpY>KHOCTb.

IKCIPECC-0MPOC

Tema 3.3.
OmnpezencHue CHHYCa, KOCUHYCa M TAaHTEHCA yIia.
3Haku CHHYyCa, KOCHHYCa, TAHT'€HCA, KOTAHT'€HCa.

9KCIIPECC-OTPOC

Tema 3.4.
3aBHCUMOCTh MEXAY CHHYCOM, KOCHHYCOM,
TAHT€HCOM M KOTAHI'€HCOM OJIHOTO M TOTO K€ YIJIa.

9KCIIPECC-OTPOC

Tema 3.5.
CuHyc, KOCHHYC U TaHTeHC YTJIOB (t) 1

(-1).

9KCIIPECC-OTPOC

Tewma 3.6.
DOopMYIIBI CIOKEHUS.

9KCIIPECC-OTPOC

Tema 3.7.
CuHyC, KOCHHYC ¥ TAHT'€HC IBOMHOTO yIJa.

SKCIIPECC-01IpoOC

Tema 3.8.
DopMyITbl MPUBEACHHS

9KCIIPECC-0MPOC

Tema 3.9.
Pemenne ynpaxHeHUH.

SKCIIPECC-0IpOC

Tema 3.10.

9KCIIPECC-0TPOC




CyMMa U pa3HOCTh CHHYCOB U KOCHHYCOB.
[IpeobpazoBanme MpoCTEHIIIHX
TPUTOHOMETPHUECKHUX BBIPAKCHUMN

Tema 3.11.
[IpeobpazoBanHme MPOCTEHIITIX
TPUTOHOMETPHUYECKUX BBIPAXKECHUN

SKCIIPECC-0IIpOC

Tema 3.12.
Pemenne ypaBHeHwmit sin t = a, cos t = a.

9KCIIPECC-0MpPocC,
KOHTpOJIbHAs
pabota

Tema 3.13.
Pemenne ypaBHeHmit tg t = a, ctg t = a.

SKCIIPECC-0IIPOC

Tema 3.14.
[pocTetiue TPUTOHOMETPHUYCCKUE HEPABCHCTBA

9KCIIPECC-0MpPocC,
KOHTPOJIbHAs
pabota

Tema 3.15.
OCHOBHBIE METO/IbI PELICHUS
TPUTOHOMETPHUECKHUX YPABHEHHIA.

SKCIIPECC-0IIPOC

Paznen 4.
DYHKIMH, UX CBOWCTBA U rpauKH.

Tema 4.1
O6uacTh onpeaeneHus] 1 MHOKECTBO 3HAUCHHI
¢byukuuit. ['paduk Gyukiuu. CriocoObl 3aaHus
(hyHKITHU

IKCIIPECC-01IPOC

Tema 4.2
CaoiicTBa (hyHKIIHH.

SKCIIPECC-01IPpOC

Tema 4.3
OOpaTHbIe PYHKIIHH.

SKCIIPECC-01IpOC

Tema 4.4
CBOICTBa CTEIICHHOM, TTOKA3aTEIbHON U
norapupMuIecKoil ¢ yHKIHA.

9KCIIPECC-0TPOC

Tema 4.5.

Tpuronomerpuueckre GpyHKINU X CBOHCTBA U
rpadukn. OOpaTHbIe TPUTOHOMETPHUECKHE
GbyHKIUK

9KCIIPECC-0TPOC

Tema 4.6.
Ipeo6pasoBanne rpadIKOB TPUTOHOMETPHIECKHX

GYHKITUH.

9KCIIPECC-0TPOC

Tema 4.7.
IMoctpoenue rpaduKOB TPUTOHOMETPUUECKHX

GbyHKIHN

9KCIIPECC-0TPOC

Pazgen 5
YpaBHEHMS M HEPAaBEHCTBA.

Tema 5.1
YpaBHeHHE C OJHOU MEPEMEHHOM.

9KCIIPECC-0TPOC

Tema 5.2.
Mertopbl penieHus: ypaBHECHHUH.

SKCIIPECC-01IPOC

Tema 5.3.
Pemenue cucteM ypaBHEHUI.

IKCIIPECC-0TIPOC,
KOHTPOJIbHAsA
pabota

Tema 5.4
HepaBeHcTBa ¢ 01HON IepeMEHHOMN.

9KCIIPECC-OTPOC

Tema 5.5.
Pemenne pa3HbIX BUJIOB HEPABEHCTB.

9KCIIPECC-0TIPOC,
KOHTPOJIbHAsA
pabota

Tema 5.6.
Mertonbl perieHus HepaBeHCTB. Pelenue
YpaBHEHHH U HEpPaBEHCTB I'paUIecKH.

9KCIIPECC-OTPOC

Paznen 6.

KOOpﬂI/IHaTH 1 BEKTOPBHI.

Tema 6.1
[psiMoyrosbHas cucTeMa KOOPAWHAT B
MIPOCTPAHCTBE.

ITonsarue BexTopa B mpocTpaHcTBe. PaBeHCTBO
BEKTOPOB.

9KCIIPECC-OTPOC

Tema 6.2.

9KCIIPECC-0IIPpOC




JeiicTBus HaJ BEKTOpaMU.

Tema 6.3.

KommnanapHeie BEKTOPBI.

IKCIIPECC-OMPOC

Tema 6.4.
KoopauHaTel TOUKH U KOOPAMHATHI BEKTOPA B

IpocTpaHcTBe. JJelicTBUSA Hal BEKTOpamH,
3aJaHHBIMH CBOMMH KOOPANHATaMH.

SKCIIPECC-0IIPOC

Tema 6.5.

CKaJ’IHpHOG MMPOU3BCACHUC IBYX BECKTOPOB.

IKCIIPECC-ONPOC

Tema 6.6.

Paccrosnue MCXKIY ABYMS TOUKaMMU. HGHGHI/IG
OTpE3Ka B JaHHOM OTHOLICHUU.

IKCIIPECC-ONPOC

Pasnen 7.
IIpsiMble ¥ MJIOCKOCTHU B MPOCTPAHCTBE.

Tema 7.1.
OCHOBHEBIE MTOHSATHS CTEPESOMETPHH.

SKCIIPECC-01IPOC

Tema 7.2.
Pemenue 3anau.

9KCIIPECC-0TPOcC,
KOHTpOJIbHAs
pabota

Tema 7.3.
INapasuiebHbIE IPSAMBIE B MPOCTPAHCTBE.

9KCIIPECC-0TPOC

Tema 7.4.
[TapannenbHOCTh NPSMOHN U MIJIOCKOCTH.

SKCIIPECC-01IPpOC

Tema 7.5
Pemenue 3agau.

9KCIIPECC-0TPOC

Tema 7.6
CxpemuBaronuecs npsAmMsle. Yol MexXIy
MPSMBIMH.

9KCIIPECC-0TPOC

Tema 7.7. 3KCHpPecc-0Ipoc
[MapasnenbHOCTb MIOCKOCTEN.

Tema 7.8. IKCIIPECC-0TPOC
Pemenue 3agau.

Tema 7.9.

Tetpasap u napamienaenunes.

SKCIIPECC-01IPOC

Tema 7.10.
[lepneHIUKYISIPHOCTD NIPSIMOM U TNIOCKOCTH.

SKCIIPECC-01IPOC

Tema 7.11.
PaccrosiHue OT TOYKH JI0 MIOCKOCTH. Teopema y
TPEX MEPIEHAMKYJIsIpax.

9KCIIPECC-0TPOC

Tema 7.12.
JByrpanssiii yro. IleprneHaAuKyIsspHOCTh
IUIOCKOCTEHN

9KCIIPECC-OTPOC

Tema 7.13.
I'eomMeTpHrUecKHe TPeoOpa3oBaHusl MPOCTPAHCTBA.

IKCIIPECC-0TIPOC,
KOHTPOJIbHAsA
pabota

Pasgen 8.
MHOrorpaHHHMKH.

Tema 8.1
MHoOrorpaHHuKH.

9KCIIPECC-0TIPOC,
KOHTPOJIbHAS
pabota

Tema 8.2.
[Tpusma.

9KCIIPECC-OTPOC

Tema 8.3.
[Mapammenenunen. Kyo6.

9KCIPECC-0MPOC

Tema 8.4.
[upamuna.

9KCIIPECC-OTPOC

Tema 8.5.
Ycedennas nupaMuaa

SKCIIPECC-01IpoOC

Tema 8.6.
Ceuenue Ky0a , mapajjiesenuneaa.

9KCIIPECC-0MPOC

Tema 8.7.
Pemenue 3amauy.

9KCIIPECC-0MPOC




Tema 8.8.
IIpaBuNIbHBIE MHOTOTPAHHUKH.

SKCIIPECC-01IpoOC

Tema 8.9.
Pemenue 3anau.

SKCIIPECC-0IIPOC

Tema 8.10.
CeueHust MHOTOTPaHHHUKOB.

IKCIIPECC-ONPOC

Pasnmen 9.
Tena ¥ MOBEPXHOCTH BPAIICHHSI.

Tema 9.1
Hununnap. Ceuenust

IKCIIPECC-0IIPOC,
KOHTPOJIbHAS
pabota

Tema 9.2
Pemenue 3anau.

IKCIIPECC-ONPOC

Tema 9.3.
Konyc. Ceuenus.

9KCIIPECC-0TIPOC,
KOHTPOJIbHAS
pabota

Tema 9.4.
Pemenue 3anau.

9KCIIPECC-0TPOC

Tema 9.5.
Ilap u chepa.

SKCIIPECC-01IPpOC

Paznen 10
H3MepeHus B reOMETPHH.

Tema 10.1.

HHOIIIa)IPI IMOBCPXHOCTU MHOT'OI'PAHHHUKOB.

9KCIIPECC-0TPOC

Tema 10.2.
[Tomaib MOBEPXHOCTH LIMJIMHIpA.

SKCIIPECC-01IPpOC

Tema 10.3.
[Tontans MOBEPXHOCTH KOHYCA.

9KCIIPECC-0TPOC

Tema 10.4.
O0beM u ero uzmepenusi. O0beM Kyba u
napasuiesenuIe/a.

SKCIIPECC-01IPOC

Tema 10.5.
O0bEM MPU3MBI M IUJIHHJIPA.

SKCIIPECC-01IPOC

Tema 10.6.
O0BEM IpaMuIbl B KOHYCA.

9KCIIPECC-OTPOC

Tema 10.7.
ITomoGue Te.

9KCIPECC-0TIPOC,
KOHTPOJIbHAsA
pabota

Pasgen 11.

Hauvana matemaTnyeckoro aHaausa.

Tema 11.1
YuciioBbIE MOCIIEN0BATEILHOCTH

9KCIIPECC-0TPOC

Tema 11.2.
[penen pyHKITH.

JKCIIPECC-0TIPOC,
KOHTPOJIbHAs
pabota

Tema 11.3.
[ToHsTHE O HEMPEPHIBHOCTH (DYHKIIHH.

9KCIIPECC-OTPOC

Tema 11.4.

9KCIPECC-0MPOC,

[IpomsBonHas. KOHTpOJIbHASI
pabora

Tema 11.5. JKCIIPECC-OIIPOC

[TpaBwia qudhpeHIUPOBAHMSL.

Tema 11.6

[Ipou3BoIHBIC TEMEHTAPHBIX () YHKITHIA.

IKCIPECC-0MPOC

Tema 11.7.

[Tpumenenne npasun guddHepeHInPOBaHAI U

TaﬁJ’II/IH, IMPOM3BOAHBIX K PCHICHHUIO 3aaa4.

9KCIIPECC-OTPOC

Tema 11.8.

JuddepenunpoBanue cyMMbI, TPOU3BEACHUS H

4aCTHOrO.

9KCIIPECC-OTPOC

Tema 11.9.
JuddepeHmpoBaHue CI0XKHON (YHKIIHH.

SKCIIPECC-01IpPOC

Tema 11.10
['eomeTpryUecKUi CMBICII TPOU3BOTHOM.

9KCIIPECC-0IIPOC

Tema 11.11.

JKCIIPECC-0MPOC




DU3NYECKUN CMBICH MPOU3BOIHOM.

Tema 11.12. 1 1 3KCIIPECC-0IIPOC

[TpumeHeHne MPOU3BOAHON K MCCIIEIOBAHHIO

rpaduKoB.

Tema 11.13. 1 | JKCIPECC-0IPOC

[TpumeHeHne MPOU3BOAHON K MCCIIEIOBAHHIO

rpadukoB

Tema 11.14. 2 | 1 JKCIPECC-0TPOC,

[MocTpoenue rpadMKoB ¢ NPUMEHEHUEM KOHTPOJIbHAS

MIPOU3BOJHOM. pabora

Tema 11.15. 2 1 1 JKCIIPECC-0IPOC

[Tpou3BoiHBIE BTOPOTO MOPSIIKA.

Tema 11.16 1 1 JKCIPECC-0IPOC

[lepBooOpasHasi.

Tema 11.17. 3 1 1 1 JKCIIPeCcC-0Tpoc,

Wnrerpan. KOHTPOJIbHAS
pabora

Tema 11.18 2 1 1 JKCIIPECC-0TPOC

Tabnwna MHTErpaos.

Tema 11.19. 2 1 1 JKCIIPECC-0TPOC

KpuBonmHeitHas Tpanenus U HHTETpall.

Tema 11.20. 2 1 1 JKCIIPECC-0TPOC

Brruncienue onpeneaéHHOro HHTErpaa.

Pasnen 12.

KomOnHaTopuka, T€OpHs BEpOSTHOCTEH.

CratucTuka.

Tema 12.1. 1 1 JKCIIPECC-0IIPOC

IIpaBuno nmpousBenenus. [lepecTaHOBKU.

Tema 12.2. 2 1 1 JKCIIPeCcc-0Tpoc,

Pasmemenue. KOHTPOJIbHAsSI
pabota

Tema 12.3. 2 1 1 JKCIIPECC-0IIPOC

CoyeTaHus U UX CBOMCTBA.

Tema 12.4. 2 1 1 JKCIIPECC-0TPOC

CoObITHsI.

Tema 12.5. 2 1 1 IKCIIPECC-0TPOC

BeposarHocTh cOOBITHS.

Tema 12.7. 2 1 1 JKCIIPECC-0IIPOC

CrarucTuieckue JaHHbIE.

Tema 12.8. 1 1 JKCIIPECC-0IIPOC

LleHTpansHble TCHICHIIUN

Tema 12.9. 1 1 JKCIIPECC-0TPOC

Mepsl pazbpoca.

HUroro 234 94 108 32

3.3 Conep:xanue pa3aeoB JUCUUIINHbBI

Paznensl TUCHUITIIMHBL, TEMBI
paszena

Copeprxanue pas3ziena

Pasnen 1. JleiicTBUTe/ILHBIE YHCIA

Tema 1.1. Beenenne.
HarypaJbHble uncaa.

MareMaTika B HayKe, TEXHUKE, YKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJOTHSIX H
HpaKTH‘IeCKOﬁ JCSATCIIBHOCTH. HCHI/I n 3aJa4yn N3Yy4YCHUC MaTE€MaTHUKU B
VApEXKIEHUAX CPETHETO MPOo(ecCHOHATLHOTO 00pa30BaHMUS.

3anuch HATypalbHBIX YHUCENl. ApHQMeTHYeCKHUe ICHCTBHS HAJ HATYPaJbHBIMU
yrciaaMy. JleeHne ¢ OCTaTKOM, NMPH3HAKH IEIUMOCTH. Pa3nokeHue HaTypaiabHOTO
YUClia Ha TPOCThIe MHOXHTeTW. Hambompmuii oOmmi nenwrensb. HamMeHblee
o01Iee KpaTHoe.

Tema 1.2.
PanmnoHajbLHbIe YHCJIA.

OO0bIkHOBEHHBIE ApoOu. [IpaBHUibHBIE, HENpaBWIBHBIE TpOOH. PaBeHCTBO apoleil.
OcHoBHOe cBoiicTBO apoou. Cokpamienue apodeid. [lpuBeaeHue apobeid K o0meMy




3HaMeHATeN. ApupMeTHYCCKUE HCWCTBUS HaJ OOBIKHOBEHHBIMH JPOOSMHU.
Hecsatuuneie apobu. Apudmernyeckne NEHCTBUS Hall ACCATUIHBIMUA JPOOSIMHU.
Iponenter. OOpamieHre OOBIKHOBCHHOW JApPOOHM B OECKOHCUHYIO JCCATHUHYIO
MIEPUOINIECKYIO Tpo0b. KoopmuHatHas npsiMas. MHOKECTBO PallMOHAIBHBIX YHCEIL.

Tema 1.3.
JleiicTBUTEILHBIE YHCJIA.

Uppammonansaele uncna. JlefictBurenbHble grcna. YuciaoBas npsmas. O003HaueHHS
HEKOTOPBIX YHCIOBBIX MHOXeCTB. CpaBHeHHE AEHCTBUTENbHBIX uuces. CBOHCTBa
YHCIIOBBIX HEpaBEHCTB. UHCIOBBIE MPOMEXKYTKH. MOIynb NEeHCTBUTENBHOTO YHCIIA.
®dopMmyna paccTOSIHMS MEXIy JByMs Toukamu. [lpaBuma nedcTBus Hajg
JNeHCTBUTEIbHBIME — yuciamu. CBoiicTBa  apu()METHYSCKMX  JCUCTBHIA  HaX
JEeUCTBUTENbHEIMU 4uciamMu. llponopuuu. Ilemass wacte umcna. JlpoOHast wacThb
4HCIa.

Tema 1.5.
ApudmMeTnyecKkuii KOpeHb
HATYPAJIbHOM CTeNeHn

Omnpenenenre apuPpMETHIECKOTO KBaapaTHOTO KOpHSA. CBOWCTBa apH(METHUECKUX
KopHel. KopeHb HeueTHOH cTereH: U3 OTPHLATEIBHOTO Ynciia

Tema 1.6.
CreneHu ¢ pauMOHAJBHBIM
MmoKasarteJjieM.

Cremenp C HaTypasbHBIM MOKa3zaTeneM. CBoilcTBa CTENEHH C HaTypalbHBIM
nokaszareneM. CTeneHb ¢ HyleBbIM NMoka3aTeneM. CTeneHb ¢ OTPUIATENbHBIM LEJIbIM
nokazateneM. CTaHIapTHBIA BUJ TIOJIOKUTEIFHOTO JEHCTBUTEILHOTO YHCIIA.

Tema 1.7.
Crenenu ¢ JeiicTBUTEIbHLIMHA
MOKA3aTeJAMU

Crenenp ¢ ApoOHbIM TOKazareneM. CBoicTBa cTemneHeW C palUMOHAIBHBIMU
mokazareisiMi. [IpeoOpa3oBaHue paI[HOHAIBHBIX, HPPAIMOHAIBHBIX, CTCTICHHBIX,
BBIPOKCHUH.

Tema 1.8. [Ipeobpa3oBaHue palMOHATIBHBIX, HPPALUOHANBHBIX, CTENEHHBIX, BBIPAXKEHUIL.
IIpeoGpa3zoBaHus BhIpaXKeHUI, IIpeobpa3oBanue anredpanyecKux BEIPAKCHUH, COAEPIKAIIUX KOPHH.

CO/IepKALIUX PAAMKAJIbI.

Tema 1.9. [IpeobpazoBanue anredpamyecKux BBIPAKEHUH, coziepKaLX KOpHH.

JleiicTBHUS CO CTENEeHAMM.

IIpeoOpa3oBaHre palMOHAIBHBIX, HPPAIIMOHAIBHBIX, CTEIICHHBIX, BBIPAXKCHHUH.

Paspen 2. Crenennas, noka3arejbHas U Jorapupmuyeckass GyHKumu.

Tema 2.1
Crenennasi pyHkuus, eé
CBOIICTBA

Crenennas GyHkius, e€ cBoiicTBa

Tema 2.2
I'paduku cTeneHHbIX PYHKIMI

[MocTpoeHue rpadhMKOB CTENEHHBIX (YHKIIMI

Tema 2.3.
PaBHoOCHJILHBIE yPABHEHUS U
HepaBeHCTBa

PaBHOCHIBHEIE YpaBHCHUA U HECPABCHCTBA.

Tema 2.4
HppanuoHajbHble YPABHEHUSI

Pemenne nppannoHalbHBIX YpaBHEHUH.

Tema 2.5
oka3zatenbHas QpyHKUUSA eé
CBOICTBA U rpauK.

[MokazatenbHas QyHKUUs €€ CBOMCTBA U rpaduK.

Tema 2.6 Pewenue nokasarenbHbIX ypaBHEHUI. Pelienue nokasareabHbIX HEPABEHCTB.
IlokazarenbHbIC ypAaBHECHHSA U

HEPaBEHCTBA

Tema 2.7. JlorapudmupoBanne u oOpaTHoe JeiicTBue NOTeHIHMpoBaHue. OrmnpeneneHue
Iousitue Norapugma sorapr(mMa MOoJI0KUTEILHOI0 YNCIIa 110 JaHHOMY OCHOBAHHIO.

Tema 2.8 OcHOBHOE JOTapuPMHUIECKOe TOXKAECTBO. [IpaBmia nmelcTBHA ¢ JorapupMamu.

CpoiicTBa norapupmoB

OCHOBHBIE CBOWCTBa JAECATHYHBIX M HaTypalbHBIX Jorapu¢mos. [IpuMeHeHue B
BBIYMCICHUSAX.

Tema 2.9
Jlorapugmuueckasi pyHkums eé
cBOJlicTBa U rpaduk.

Jlorapudmnueckas QyHKIuUsS e€ cBOWCTBA U rpaduK.

Tema 2.10
JlorapudgmMuyeckue ypaBHeHusl.

[Norenuposanue. [IpaBuia pemenus gorapupMIUIECKUX ypaBHEHHH.

Tema 2.11
Mertoas! pemieHust
JorapupMuyecKuX ypaBHeHMil

Vcnonp30BaTh MpH pemIeHIH JIOTapu(MUUECKUX YPaBHEHHH CBOKWCTBA JIOTapH(MOB,
3aMeHy IepEMEHHOM, KOPHH KBaJIPaTHOTO YPABHEHUSI.

Tema 2.12
Jlorapupmuyeckue
HEPABEHCTBA.

[IpumeHerne B  pemeHHH  JOTapu()MUYECKHX  HEpaBEHCTB W CBOIcTBa
norapupmudeckoil QyHKumU. lCnonp30BaTh NpH PEIICHUH JIOTapU(YMUUECKUX
HEpaBEHCTB CBOMCTBa JIOrapu(MoB, 3aMeHYy II€PEMEHHOH, KOpHHM KBaJIpaTHOTO
YpaBHEHHS.

Pa3gen 3. OcHOBBI TPUTOHOMETPUH.

Tema 3.1. Papunannas mepa yrina. BpamarensHoe gBuxeHuUe.

Paguannasi mepa yrJa.

Tema 3.2. Yucnosasi OKpyKHOCTb Ha KOOPAWHATHOM MIOCKOCTH.

YucnoBasi OKPYKHOCTD.

Tema 3.3. Ompenenenue Tpuronomerpuueckux ¢yskuuil. OnpeneneHre CHHYCOB, KOCHHYCOB

Onpenenenue cHHyca, KOCHHYCA

yrJIoB. 3HAKH TPUTOHOMETPUUYECKUX (DYHKLMH MO YETBEPTSIM.




U TAaHTeHcCa yrJjia. 3Haku CHHYCAa,
KOCHHYCa, TAHI'€HCAa,
KOTaHIr¢Hca.

Tema 3.4.

3aBHCHMOCTH MEKAY CHHYCOM,
KOCHHYCOM, TAHT€HCOM 1
KOTAHTe€HCOM O/THOTO M TOTO JKe

[NomapHass 3aBHCUMOCTh MEXAY TPUTOHOMETPUYCCKUMHU (GyHKIUAMH. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. [IprMeHeHne OCHOBHOTO TPUTOHOMETPHYECKOTO
TOXKIECTBA /IS TOKICCTBEHHBIX IPe0Opa30BaHMUMA.

yrJa.

Tema 3.5. BripaxxeHne cuHyca, KOCHHyca M TaHTEHCa YIJOB (-t) depe3 CHHYC, KOCHHYC H
CuHyc, KOCMHYC M TAHT€HC TaHreHc yria (-t).

yrjos (t) u

(-t).

Tema 3.6. CuHyc, KOCHHYC, TaHT€HC U KOTQHI'®HC CyMMBbI M Pa3HOCTH JIBYX YIJIOB. BrIpaxkeHue
DopMmyJIbI CII0KEHHS. CHHYyCa, KOCHHYyCa ¥ TAHT'€HCa CyMMBI YTJIOB Yepe3 3HaYeHHUs ITUX YIJIOB.

Tema 3.7. [IpeoOpa3oBaHue cHHyca, KOCHHYyca M TaHI€HCAa JABOWHOIO YIJa, MCIOJB3Ys

CuHyc, KOCHHYC H TaHTeHC
JABOMHOIO yrJja.

¢dbopMmysbl crnoxeHus AByX yrioB. IIpeoOpa3oBaHue CHHyca, KOCHHYCa M TaHI'CHCA
MTOJIOBUHHOT'O YTJIa, UCHONB3Ys (DOPMYIIBI CIIOKCHUS.

Tema 3.8. TIpuBe/ieHHe CHHYCOB, KOCHHYCOB M TaHTeHCOB yrioB Gombmmx 90° k cumycawm,
@opmy.ibl NpHBEICHHsT KOCHHYCAaM M TAHTEHCAM YIJIOB MEHBIIMX I paBHbIX 90°

Tema 3.9. [IpeoOpa3oBaHne TPUTOHOMETPUYECKHX BBIPAKEHHH C TOMOIIBIO  (OPMYI
Pennenne ynpaxuenuii. MIPUBEICHHS, UCTIOJIB3YI0 (POPMYIIBI IBOWHOTO U TIOJIOBUHHOTO YTJIOB.

Tema 3.10. [TpeoOpa3oBaHue CyMMBI TPUTOHOMETPHUYECKHX (YHKIHHA B IPOM3BEICHHUE U

CymMMa U pa3HOCTb CMHYCOB U
KocunycoB. IlpeoGpazoBanne

TIPOU3BEICHUS B CYMMY.

npocreimmux

TPUTOHOMETPHYECKUX

BBIpA:KeHU T

Tema 3.11. [IpeoOpa3zoBaHne TPUTOHOMETPUYECKHX BBIPAKEHHH C MOMOLIBIO  (OPMYI
Ipeodpasosanue npocreiimmx MPUBEICHHS, UCTIONB3YI0 (OPMYJIBI ABOMHOTO M MOJOBUHHOTO YIJIOB. BhipaxkeHue
TPHTOHOMETPHYECKIX TPUTOHOMETPUUYECKUX (DYHKIMH dYepe3 TAaHIeHC MOJIOBHHHOTO apTyMEHTA.
BbIpasKeHU

Tema 3.12. Apxkcunyc. Apkkocunyc. Ilpocreiliine TpuroHoMeTpuueckue ypaBHeHus. Pemenue

Peunrenue ypaBHeHuii sin t = a,
cost=a.

TPUTOHOMETPUUYECKUX yPaBHEHHH.

Tema 3.13.
Pemienue ypaBHeHuii tg t = a, ctg
t=a.

ApkraHrenc. ApkkoTaHreHc. [lpocreiimme TPUTOHOMETPUYECKHE YpaBHEHHS.
Pemenne TpUrOHOMETPUYECKUX YPaBHEHHUH.

Tema 3.14. [Ipocreiiive TPUrOHOMETPUUECKHUE HEPAaBEHCTBA. PelleHHe TPUTrOHOMETPUYECKUX
Mpocreiimue HEPaBEHCTB.

TPUTOHOMETPUYECKHUE

HepaBeHCTBa

Tema 3.15. Merton BBelleHUsI HOBOW nepeMeHHON. MeTo pa3iioskeHus: Ha MHOXKUTENU. Pelenue
OcHoBHbIE METObI PelIeHHs OJTHOPOHBIX TPUTOHOMETPHUYSCKUX YPaBHEHUH.

TPUTOHOMETPHYECKUX

YpPaBHEHMId.

Paznen 4. ®yHKuuM, UX CBOICTBA U rpaduKH.

Tema 4.1

ObsacTh onpeaeeHuss U
MHOeCTBO 3HAYCHUI yHKIMIA.
I'padpux pynkumu. Ciocoobt
3agaHus QyHKIUU

OO6nacTp onpeesleHUsl 1 MHOXKECTBO 3Ha4eHuH pyHkmid. ['paduk ¢pyHxmmm.
Crioco0sb1 3a1anus QYHKIUH.

Tema 4.2
CpoiicTBa QpyHKIMIi.

MOHOTOHHOCTb, MEPUOANYHOCTb. IIpoMeXyTKH BO3pacTaHusi W yOBIBaHUS.
I'paduueckast wmHTepnperanus. IlpuMepbl (YHKIMOHAIBHBIX 3aBUCHMOCTEH B
peabHBIX Ipoleccax M SBICHHX.

Tema 4.3
Oo0partHble pyHKIIH.

[NonsiTre obparHo#t PyHKIMH, cBOlicTBa. OOIaCTb ONpeeeHUs U 001acTh 3HAYSHUS
oOpaTHOH (QyHKIMH, rpaduk oOpaTHOW (yHKIMU. AprupMeTHUECKHE Onepannuy Hal
dynakmsamu. CnoxHast GyHKIHsI (KOMIIO3UITUS).

Tema 4.4

CgoiicTBa CTENEHHON,
NMOKa3aTeJbHOUH M
JorapupmMuyecko PyHKIMM.

Omnpenenenns QyHKIUH, uX cBoiicTBa M rpaduku. [IpeobpasoBanus rpadukos:
napasIesIbHbI NEPEeHOC, CUMMETPUSI OTHOCUTEIBHO OCEl KOOPAMHAT U CUMMETpPHUS
OTHOCHTENIFHO Hadajlla KOOPAWHAT, CHMMETpPHS OTHOCHTENBHO NPSAMOH y=X
pacTsHKEHUE M C)KaTHe BJIOJb OCEH KOOPAMHAT.

Tema 4.5.
Tpuronomerpuuyeckue GyHKUMHU
HX CBOMCTBA U rpadguku.
Oo0paTHble
TPUrOHOMeTpHYecKHe PYHKIMH

OmnpeneneHuss TPUTOHOMETPUYCCKUX  (DYHKIMIA, WX CBOWCTBA U  rpaduUKH.
ITepuoguanocts. CHUMMETpUsT OOpAaTHBIX (GYHKIMHA OTHOCHUTENBHO TPSMON y=X
pacTsDKeHHE U C)KATUE BIOJIb OCEH KOOPAUHAT.

Tema 4.6.
IIpeoGpa3zoBaHue rpapukoB

CaoiicTBa U rpaduku TpuroHomeTpudeckux Gpynkmuid. IIpeobpazoBanus rpaduKoB:
MapaJuICIbHBIA MEPEHOC, CHMMETPHUsSI OTHOCUTEIIFHO OCeH KOOPAMHAT M CHMMETPHS




TPUTOHOMETPHYECKUX (PYHKIIHUIA.

OTHOCHUTCJIbHO HavdaJla KOOpJAUHAT, PACTAXKCHUEC U CKATUC BAOJb ocelt KOOpAHuHAT.

Tema 4.7.
IIocTpoenue rpapuxos
TPUTOHOMeTPHYeCKUX pyHKIHUIH

IIpeoOpazoBanus rpauKoB: MApaICIbHBIA NEPEHOC, CUMMETPHUS OTHOCHUTEIHHO
ocell KOOpAMHAT M CHUMMETpPHUS OTHOCHUTENBbHO Hauala KOOPAMHAT, PacTshKEHHE U
CKaTHe BJOJb ocell koopauHat. Onpenenenus (QyHKIUHA, UX CBOHCTBA U TpadUKH.
IIpeoOpazoBanus rpaduKoB: MApaICIBHBIA NEPEHOC, CUMMETPHUSI OTHOCHUTEIHHO
ocell KOOpAMHAT M CHMMETPUS OTHOCHUTEIBHO Hauana KOOPJMHAT, CUMMETpHUS
OTHOCUTEJILHO NIPSAMON y=X pacTsKEHHE U CXKaTHe BAOJIb OCed KOOpAUHAT.

Pa3spnen S YpaBHeHusl U HepaBeHCTBA.

Tema 5.1 OmnpeneneHre ypaBHEHHS C ONHOW TIEPEMEHHOW. PaBHOCHIBHOCTH YpaBHCHH.

YpaBHeHuUe ¢ 0OHOM Jluneiinble ypaBHeHus. KBaaparHele ypaBHeHus. lloHsiThe ciencTBUs ypaBHEHUS.

nepeMeHHOM. JpoOHo-panioHanbHple  ypaBHeHMs.  OOnacTb  ompeneneHds  ypaBHEHHUS.
WppannonansHele ypaBHEeHUs. [lokazaTenbpHbIe ypaBHEHUSL.

Tema 5.2. Pemenne ypaBHeHms p(x) = 0 MeTomoM pa3ioXeHHS €ro JEeBOM YacTH Ha

Mertoas! penieHUsl ypaBHEHUI.

MHOXHUTeNH. PelleHue ypaBHEHHUII METONOM BBEIEHHS HOBOH IEepeMEHHOM.
BukBanparHele ypaBHeHus. Vcronb3oBaHHe CBOMCTB M TpadMKoB (GYHKIHMHA HpU
pelleHun ypaBHEHUH. PemeHue 3agad ¢ IOMOIUBIO COCTaBIEHHUS YpaBHEHUH.
Murtepnperanus pe3yapTaTa, yUeT pealbHbIX OTpaHUUYECHUH.

Tema S.3.
Pewienue cucrem ypaBHeHUi.

CucrteMbl IBYX ypaBHEHHH ¢ JBYMs NEpEeMEHHbIMHU. PaBHOCHIIbHBIE CHCTEMBI.
Pemenne cuctem IByX ypaBHEHUH C JBYyMs MEPEMEHHBIMH METOJOM IHOJCTaHOBKH.
Pemenue cucreM ABYX YpaBHEHHUH ¢ JBYyMs IEPEMEHHBIMH METOJOM CIIOKEHUS.
Pemenue cuctem AByX YpaBHEHUH C JABYMsS IIEPEMEHHBIMH METOJOM BBEICHMS
HOBBIX IepeMeHHbIX. I'paduueckoe pemieHHEe CHCTEM OyX YpaBHEHHH C ABYMS
nepeMeHHbIMU. VccnenoBaHUE CUCTEMBI JABYX JIMHEMHBIX YPaBHEHUH C JBYMs
NepeMeHHbIMU. PellieHue 3a1a4 ¢ IOMOIIBIO COCTABJICHUS CUCTEM YPABHEHMM.

Tema 5.4
HepagencrBa ¢ oqHoit
nepeMeHHOM.

OcCHOBHBIC TIOHATHSA, CBSA3aHHBIE C peIlCHHEM HepaBeHCTB. I'padudueckoe pemieHue
HEpaBEHCTB C OJHOW NepeMeHHOW. JIMHelHble HEpPaBEHCTBA C OJAHOM NEPEMEHHOM.
CucteMbl HEpPaBEHCTB ¢ OJHOW mepeMeHHOH. COBOKYIHOCTh HEPAaBEHCTB C OJHOM
nepeMeHHOH. V300pakeHHe Ha KOOPAWHATHOM INIOCKOCTH MHOXECTBA PEIICHUH
YPaBHEHHMH U HEPABEHCTB C ABYMs IEPEMEHHBIMHU M UX CUCTEM.

Tema 5.5.
Pemienue pasHbix BUI0OB
HEpaBeHCTB.

JpoOHo-nuHeliHble HepaBeHCTBAa. HepaBeHcTBa BTOpOM cremeHH. [ 'paduueckoe
peleHne HepaBeHCTB BTOpoil crenenn. HepaBeHcTBa ¢ Momymsmu. IlokasaTensHbie
HepaBeHCTBa. Jlorapumudeckne HepaBeHCTBA. MppanyoHansHble HEpaBeHCTBA.

Tema S.6.

MeToab! pelieHUs] HEPABEHCTB.
Pemienue ypaBHeHuii u
HEPABEHCTB IpauyecKH.

Pemenne panuoHanbHBIX HEPABEHCTB METONOM IIPOMEXYTKOB. Mcrnosb3oBaHue
CBOMCTB M rpapukoB (QYHKIUMH TNpH peLIeHHH HepaBeHCTB. MHTepmnperarus
pe3ynbTara, yd4eT pealbHbIX OrpaHuueHuil. Mcronp3oBaHue CBOWCTB M rpadMKOB
(GYHKIMHA TpU pellIeHnH YpaBHEHHH 1 HEPaBEHCTB.

Pa3gen 6. KoopauHaThl M BeKTOPBI.

Tema 6.1
IIpsiMoyroJsibHasi cucremMa
KOOPANHAT B NIPOCTPAHCTBE.

IlonsiTHe BekTOpa B
npocrpascrse. Papencrso

OCHOBHBIE TIOHATHSI, CBSI3aHHBIE C BEKTOPAMH B IIPOCTPAaHCTBE. PaBEHCTBO BEKTOPOB.
ITapannenbHblil nepeHoC.

BEKTOPOB.
Tema 6.2. CyMMa ¥ pa3HOCTH BEKTOPOB. Y MHOKEHHE BEKTOPa Ha YHUCIIO.
JelicTBUSI HA/l BEKTOPaMH.
Tema 6.3. B3aumHOe  pacrnosio)keHHe ~ BEKTOPOB B IIPOCTPAHCTBE, MX  CBOMCTBA.
KommnanapHocTs. PaznoskeHue BekTopa 110 TpEM HE KOMIUIAHAPHBIM BEKTOPAM.
Komniianapabie BeKTOpBI.
Tema 6.4. Beenenne koopamHar B mpocTpaHcTBe. [locTpoeHme TOYEK W BEKTOPOB

KoopauHaThbl TOUKH 1
KOOPIAMHATHI BEKTOPAa B
npocrpancrBe. [leiicTBust HaJ
BEKTOPaMH, 33JaHHBIMU CBOMMH
KOOPIAMHATAMM.

HpHMoyTOHLHOﬁ CUCTEMEC KOOPAUHAT B IMTPOCTPAHCTBE. CyMMa 1 Pa3HOCTb BEKTOPOB,
YMHOKEHHUE BCKTOpa Ha YHUCIIO. Brruucienue JJINHBI (MO,Z[yJ'IH) BEKTOpa 1O €ro
KoopAauHaTaM..

Tema 6.5.

CkansipHoe mpoun3BeaeHHE IBYX
BEKTOPOB.

OmnpeneneHne yria MeXIy BEKTOpaMH. BBIYHCICHHE CKaJsIpHOTO NPOW3BEICHUS
JIByX BEKTOPOB. Bpluncienue yria Mexay npsMbiMu. MCrioyib30BaHue KOOPAMHAT U
BEKTOPOB IIPH PELUIEHUN MaTEMaTHYECKUX U MPUKIIAJHBIX 3a/a4.

Tema 6.6.

PaccrosiHue mexay AByms
TouKkaMHu. JlejieHne oTpe3Ka B

KOOpHI/IHaTLI CECpCANHBI OTPE3KaA. Paccrosinue MCKAY ABYMS TOYKaMHU. HaXO)K,Z[CHI/IC
KOOpAUHATLI TOYKH, nemameﬁ C 3aJlaHHBIMHU KOOpAHWHATAaMU €0 KOHIIOB.




JAHHOM OTHOIIICHHH.

Pazgesn 7. IlpsiMble ¥ IJIOCKOCTH B IPOCTPaHCTBeE.

Tema 7.1. Uro wm3ydaeT crepeoMeTpusi. AKCHOMBEI cTepeoMeTpui. CIENCTBHSI U3 aKCHOM
OcHOBHBIE NOHATHSA CTEpEOMETPUH.

cTepeoMeTpHH.

Tema 7.2. Hcnonp3oBaHue TNPHOOPETEHHBIX 3HAHWH B  TNPAKTHYECKOW  JIEATEIHHOCTH.

Pemienue 3aaau.

Brinmonnenue yl'[pa)KHeHI/Iﬁ 1 3aa4 C UCIOJb30BAHUEM aKCUOM CTCPCOMCTPUU U UX
CJICICTBUM. HpOBeI[eHI/Ie J0Ka3aTCIbHBIX paccyxc,aeﬂnﬁ B X0[€ pCUICHMU 3aaa4.

Tema 7.3. IlonsiTHe napannenbHbIX NPSIMBIX B IpocTpaHCcTBe. [lapanenbHOCTh TPEX MPSIMBIX.
IlapannensHble NpsiMbIe B

NPOCTPAHCTBeE.

Tema 7.4. B3aumHoe pacnonoxenue npsMoil U miaockocTu. [loHsATHE napauieabHOCTH NPSMOt

IMapaJjuleIbHOCTH NPSIMOI U
IJIOCKOCTH.

n 1iockocTH. IIpm3HaK mapamaenbHOCTH TNPSIMOW M IUIOCKOCTH, YTBEPXKICHHA,
HE00XOAUMBIE s pelICHHs 3a/au.

Tema 7.5
Pemienue 3apau.

Hcnonp3oBaHue MNpPHOOPETEHHBIX 3HAHWH B  TNPAKTHYECKOW AEATENBHOCTH,
BBIIIOJIHEHNE YIPaKHEHUH M 3a7ad C HCHONB3YS TEOPEMBl W yTBEPXKICHUS.
[IpoBeneHue 10Ka3aTeIbHBIX PACCYXKICHUH B X0/1€ PEIICHHUS 3a/1a4.

Tema 7.6
CxpemuBaomuecs npsiMmbie.
Yroa Mexxay npsiMmbIMH.

IlonaTne ckpemuBarOMUXCA MPSAMBIX. YTJIBl C COHAIPaBICHHBIMU
[MocTpoenue yria Mexxay MpsSMBIMH.

CTOPOHAMH.

Tema 7.7.
IMapaie1bHOCTH IJIOCKOCTEH.

[Ipu3Hak napaaieabHOCTH ABYX IUIOCKOCTEH. CBONCTBA MapauIeIbHBIX INIOCKOCTEH.

Tema 7.8.
Pemrenue 3agau.

Hcnonp3oBaHue MPHOOPETCHHBIX 3HAHWH B  TPAKTHYECKOW JIEATEIHHOCTH,
BEITMIOJTHEHNE YNPKHEHHH ¥ 3a7ad C UCIONB3YS TEOPEMBI H YTBEPIKACHUS.
IIpoBeneHre q0Ka3aTeNIbHBIX PACCYKICHUN B X0/I¢ PEIICHUS 3a/1a4.

Tema 7.9.
Terpadap u napaJuiesenumnesn.

Ilonsitne mHororpanHuka. OmnpenenaeHue W MOCTPOEHUE TETpajzpa, €ro CBOMCTBA.
Onpenenenue U nNocTpoeHue napamenenunena. [loctpoenue ceueHuil Terpaszapa u
napavienenunena. Vcrnonap3oBaHHe MPHOOPETEHHBIX 3HAHUM B MPaKTHYECKOM
JeSITeIbHOCTH, PACIIO3HABaHUE HA YSPTEXKaX M MOJEISIX MPOCTPAHCTBEHHBIE (POPMEL,
COOTHOIIICHHE TPEXMEPHBIX OOBEKTOB C WX ONHCAHUAMH, H300paKECHUSIMI.
IIpoBeneHre JOoKa3aTeNIbHbIX PACCYKIEHUN B X0/1€ pEUICHUs 3a/1au.

Tema 7.10.
IlepneHaUKYJISAPHOCTH NPAMOIi U
IJIOCKOCTH.

IlepnennukymnspHas H HaKJIOHHAs npsMast K  IIIOCKOCTH. IlonsTue
NEPNEHANKYIAPHOCTH NpAMOM M TMIOCKOCTH. CBOMCTBO MNEPNEHAMKYISIPHOCTH
IPSIMOM U INIOCKOCTH.

Tema 7.11.

Paccrosinue oT TOYKH 10
miockocTu. Teopema y Tpéx
neprneHauKyJaspax.

HOCTpO@HI/Ie PacCTOsAHUA OT TOYKH A0 IJIOCKOCTHU, MTPOCKIUA TOUYKU U HpﬂMOﬁ Ha
IINIOCKOCTb. I[OKaSaTeJ'IBCTBO TEOPEMBI O Tpex NEPHNCHAUKYJIISIpax.

Tema 7.12.
JAByrpanubiii yroJ.
IepneHMKyJISIPHOCTH
ILIOCKOCTEil

Omnpenenenne u MocTpoeHUE ABYTpaHHOTOo yria. CBoicTBa U rpagycHas Mepa
JBYTPAHHOTO yTiia. Y CIIOBHE NEPIEHUKYIJISIPHOCTH TUIOCKOCTEH.

Tema 7.13.
FCOMeTpH‘leCKl/Ie
npeoopa3oBaHusl NPOCTPAHCTBA.

CI/IMMeTpI/Iﬂ OTHOCHUTCJIBHO IINIOCKOCTH, HapaﬂHCHBHBIﬁ TNIEPEHOC.

Pa3gen 8. MHOrorpaHHUKM.

Tema 8.1 Teno m ero moBepxHOcTb. MHOrorpansele yriasl. MHororpanHuku. Bepuunsl,
MHoOrorpaHHuKH. pebpa, rpaHu MHOTOTpaHHUKA. Pa3BepTka. BhIMyKITble MHOTOTPaHHUKH.

Tema 8.2. Omnpenenenne. Ilpsmas n HakmoHHas npusMa. [IpaBmiasHas npusma. CuMmeTpus B
Ipuzma. IIpU3Me, pelIeHue 3a/1au.

Tema 8.3. [Mapannenenunen. Ky6. Cummerpuss B mnapamurenenunene. CuMmerpus B Kyoe.
Mapaanenenunen. Kyo. Pemenue 3amay.

Tema 8.4. Mupamuna. IpaBunerHas nupamuna. Terpasap. CuMmMerpun B mupamuzae. Pemenue
IMupammuaa. 3ajad.

Tema 8.5. VYceuennas nmupamua. E€ 0coOeHHOCTH 1 CBOHCTBA.

YcedyeHHasi nMpaMuaa

Tema 8.6. Ioctpoenue ceuenuii. Pacrio3snaBanue Ha uepTexax U MOJAEISIX NPOCTPAHCTBEHHBIE
Ceuenne ky0a , (OpPMBI, COOTHOILICHNE TPEXMEPHBIX OOBEKTOB C MX OIHMCAHUIMHU, H300paKEHUSIMU
napaJjuiejienuIena.

Tema 8.7. Hcnonb3oBanue NpHOOPETCHHBIX 3HAHWA B NPAKTUYECKOH  JEATENILHOCTH,

Pemenne 3agau.

AHAJM3UPOBAHKUE B IMPOCTCUIIMX CIyYasxX B3aMMHOTO PACHOJIOXKCHUS OOBEKTOB B
MIPOCTPAHCTBE; M300paKEHNUE OCHOBHBIX MHOTOI'PAHHUKOB; BBITIOJHEHHE YEPTEkKei
[0 YCJOBHUSM 3a/1a4; MOCTPOCHHE MPOCTEUIIMX CCUCHHH KyOa, mapajuieienuie/a,
peuieHne IUIAHUMETPUYECKHX W TMPOCTEHMIIMX CTEpeOMETpPUUYECKHUX 3afad Ha
HaxX0XJICHUE TEOMETPUICCKUX BEJIMYMH (JUTWH, YIJIOB, IUIOIIAJCH); UCIIOIb30BaHUE




MPU PEUICHUU CTEPCOMETPHUUCCKUX 3aay IUIAHUMETPUYCCKUX (PAKTOB M METOJIOB;
TIPOBEJICHHUE JIOKA3aTeIbHBIX PACCYKISCHUH B X0JI¢ peIIeHHs 3a1a4;

Tema 8.8.
IIpaBujbHbIE MHOTOTPAHHHKH.

Onpe,ueneHI/Ie. Buasr MpaBUJIbHBIX MHOTOTIPAHHUKOB. HOCTpOGHI/Ie CEUYCHMIA.

Tema 8.9.
Pemienue 3agau.

Hcnonp3oBaHue TNPHOOPETEHHBIX 3HAHWH B  TPAKTHYECKOW  JIEATEIHHOCTH,
aHAIN3MPOBAHUE B IIPOCTEHINMX CIIydasx B3aUMHOTO PAaclOJOKEHHS OOBEKTOB B
MIPOCTPaHCTBE; N300pakeHHe OCHOBHBIX MHOT'OIPaHHHMKOB; BBIMOJIHEHUE YepTexei
[0 YCIOBUSIM 3ajad; IOCTPOCHHE MPOCTEHINNX CedeHMH KyOa, mapauresenuiesa,
pElICHHE IUIAHUMETPUYECKHX W IPOCTEHIINX CTEPEOMETPHUUYECKHX 3ahad  Ha
HaXOX/ICHHE TeOMETPHUYECKUX BEJIMYMH (JIJIMH, YIJIOB, IUIOLIAJIeH); UCIIOIb30BAaHHE
IIPU PEUICHUN CTEPEOMETPUYECKHUX 3aJad IIAHUMETPHUYECKHX (PAaKTOB M METOIOB;
MIPOBEJCHUE IOKA3aTENbHBIX PACCY)KICHUH B X0/ PEIICHH 33131,

Tema 8.10.
CeyeHHsI MHOTOTPAHHHKOB.

Ceuennst KyOa, mnpusmMsl u Tmmpamugsl. [IpencraBierme o
MHOT'OTpaHHHKaX (TeTpasap, Ky0, OKTasIp, 10JeKadAp U MKOCAdAP).

IIPaBUIIBHBIX

Pa3gen 9. Tena u moBepxHOCTH BpalleHHUsl.

Tema 9.1
Huannap. Ceyenus

Hunuaap. OcHoBaHuUe, BEICOTA, OOKOBAsi MOBEPXHOCTH, 00pa3yroLas, pa3BepTKa.
OceBble CEUCHHUS U CCUCHUSI, TIApAIIC/IbHbIC OCHOBAHHUIO.

Tema 9.2
Pemenue 3anau.

Hcnons3oBaTh IIpH pCHICHUHN CTCPCOMCTPHUICCKUX 3adaqd INITAaHUMCTPHUICCKUC q)aKTBI
1 METOABI, IPOBOJAUTH JOKA3aTCIIbHBIC pACCYKIACHUA B XOA€ PECHICHUSA 3a1a4

Tema 9.3.
Konyc. Ceuenns.

Konyc. OcHoBaHume, BEICOTa, O0KOBas IIOBEPXHOCTB, 00pa3yomasi, pa3BepTKa.
OceBble ceueHHs U CEUeHHUs, apayiebHble OCHOBAHUIO.

Tema 9.4.
Pemrenue 3agau.

Hcnons3oBaTh IIpH pCHICHUHN CTCPCOMCTPHUICCKUX 3adaqd INITAHUMCTPHUICCKUC (I)aKTBI
1 MCTOAbIL; IPOBOAUTDH AOKA3ATCIIbHBIC PACCYKACHUA B XOAC PCIICHUA 3a1a1

Tema 9.5.
lap u chepa.

[ap u cdepa, ux ceuenus. KacarenapHas IIIOCKOCTH K cepe. Y CeUeHHBIH KOHYC.
OcHoBaHmMe, BBICOTa, OOKOBAsI IOBEPXHOCTH, 00pa3yromasi, passepTka. OceBble
CEUCHUsI U CEUEHUs], TapaJliesIbHbIe OCHOBAHHUIO.

Pa3gen 10 U3mMepenus B reoMeTpuM.

Tema 10.1. [MonsTre momany nosepxuoctu. [nonaay MoBEpXHOCTH MHOTOTPAaHHHUKOB.

ILnomaau moBepXHOCTH

MHOTOTPAHHMKOB.

Tema 10.2. [NonsTre myomany MoBepXHOCTH NMIMHPA. POPMYIIBI IIIOIAIN TOBEPXHOCTH

ILromans moBepxHoCTH IUIMHIpa. Beraucnenus miomnanei HoBepXHOCTEH IPOCTPAHCTBEHHBIX TEJI IPU

nUuJIMHApAa. PEUHICHUU MTPAKTUICCKUX 3aJiay, UCTIOJIb3YA IMPU HCO6XO}II/IMOCTI/I CIIPaAaBOYHUKHU U
BBIUHCIIUTENIbHbIE YCTPOHCTBA.

Tema 10.3. [NonsTre momany noBepxXHOCTH KoHyca. DopMyIIbl IUTOIIA M TOBEPXHOCTH KOHYCA.

Iomaas MOBEPXHOCTH KOHYCA.

Brrunciienus miomanei NoBepXHOCTEN IPOCTPAHCTBEHHBIX TEJ IIPU PELLICHUN
MIPAaKTHYECKHX 33134, UCIOJIb3YS IIPH HEOOXOIMMOCTH CIPAaBOYHUKH 1
BBIYUCIIUTENbHBIE YCTPOWUCTBA.

Tema 10.4.
O0beM u ero usmepenusi. O6bem
Ky0a u mapajuiejienunena.

ITonsTie o6beMa pocThIX Tel. MHTerpansHas popmyna oobema. O0beM Kyba u
napaJuiesenumnesa.

Tema 10.5.
O0bEéM Npu3Mbl M IIWJIMHIpPA.

Wnterpanpras popmyna odopema. Obmas popmyna 00peMoB Ten Bpamieans. O0seM
IIPU3MBI U TUJIMHIpPA.

Tema 10.6.
O0béM nupamMuabl M1 KOHYCA.

O6mas popmyna o6peMoB Teu BpameHus. O0bEM NUpaMuabl U KOHYcCA.

Tema 10.7.
IlogoOue TeJr.

IToxo6ue Ten. OTHOMIEHUS TUIONIA/IeH TTOBEPXHOCTEH 1 00BEMOB MOJOOHBIX TETI.

Pazgen 11. Hauasa MaTeMaTH4Y€CKOI0 aHAJIN3A.

Tema 11.1
YucaoBeie MOCAEA0BATEILHOCTH

Omnpenenenune nocienoBaTeabHOCTH. CrIocOObI 3aJaHus OCIIECI0BATEIEHOCTH.
Omnpenenenne apudmerndeckoit mporpeccun. CBOHCTBa apu(hMeTHIECKOM
nporpeccun. Onpezaenenue reomeTpuieckoi nporpeccuu. CpoiicTaa
reoMeTpuueckoi nporpeccuu. [loHsTre 0 npeaene Nocae10BaTENbHOCTH.
Brruncnenue mpenenos nociepoBareabHocTel. CyniecTBOBaHHE TIpeaesa
MOHOTOHHO! OrpaHMYCHHOM MOce0BaTeIbHOCTH. CyMMUpPOBaHUE
rmocienoBarenbHOCTeH. BeCKOHEYHO yOBIBaIOIast TEOMETPHYUCCKAs IPOTPECCHS U €€

CyMMa.




Tema 11.2. Mpenen pynkuuu y = f (x) nmpu x —oo. ['opuzoHTaIBHAS acCUMIITOTA. BEIUnCIeHIEe
IIpelesoB QyHKIUHA MIPH X —>00.

IIpenen ¢pynkuumn. pen by p

Tema 11.3. [penen ¢pyakunu B Touke. HenpepriBHOCTS QyHKINHN. BepTukansHas acuMIToTa.

IlonsiTie 0 HeMPePLIBHOCTH Beruncienue npenenos GyHKINH B TOUKE.

dynkumn.

Tema 11.4. [Mpupamenne aprymenra. [Ipupamenne Gpyakuun. OnpeneneHue npou3BOIHOM.

[pousBoaunas. Dopmyiner quddepernnpoBanms. Tabnuna nponsBoaHbX. JuddepeHunpoBanue
CYMMBI, Ipon3BeieHHs1, yactHoro. CioxxHas ¢pyHKIMs 1 ee quddepeHunpoBaHue.
®duznyeckuii cMbICT NPOU3BOIHOM. BTopast mpousBoaHas u ee GU3NUECKUN CMBICII.
KacarenpHas k rpaduky ¢yHKmn. [Ipon3BoaHEIE OCHOBHBIX 3JI€MEHTapHBIX
¢ynkuid. [IpuMeHeHre TPOU3BOJHON K HCCIIEA0BaHUIO (DYHKIHUI U TOCTPOCHHIO
rpadukos. [Ipon3BoHbIe 00paTHOM (QYHKIIMH 1 KOMIIO3HUIIMH (DYHKIHH.

Tema 11.5. Dopmynsl quddeperunposanus. Tadmuna npon3BoaHbIX. BeiBox popMyssl

IpaBuiaa nuppeHuupoBaHus.

HaXOKJCHUS MPOU3BOJHON cTeneHHOH (QyHKIHH. [Ipon3BOgHBIE HEKOTOPHIX
9JIEMEHTAPHBIX (DYHKLMH.

Tema 11.6 [IpousBoanble cTenenHoi. [loka3arenbHoil, TorapudMuuecKon u
I[IpousBoaHbIe 31eMeHTaPHBIX TPUTOHOMETPUICCKUX () YHKITHIA.

dyHKIHMi.

Tema 11.7. Onpenenenue npousBoaHoit. @opmyisr quddepennuposanus. Tadauna

IIpumenenne npapuJ
auddepenurpoBanus u Tadiu,
NPON3BOJHBIX K PelIeHUI0
3a1a4.

npou3BoaHbIX. JuddepennmpoBanne cyMMbl, IPOU3BEICHUS, YACTHOTO.

Tema 11.8.
JAuddepennnpopanue cyMMBbl,
NPON3BeICHUS M YACTHOIO.

Tabmuna nponsBoaubix. AudpepeHnnpoBanue CyMMBI, TPOU3BEACHHS, YaCTHOTO.

Tema 11.9.
JAuddepenunpoBanne ci10KHOM

Crnoxnas pyHKuus u ee nuddepermuponanne. AnuddepeHunpoBanme CyMMBL,
MIPOU3BEACHUS, YACTHOTO.

dynkunn.

Tema 11.10 OmnpeneneHne ypaBHEHUS KacaTeIbHOU K TpauKy GyHKIHUU H YTIOBOTO
I'eomeTpuyeckmii cMBICT KO3 pHIHEHTA.

NPOM3BOJAHOI.

Tema 11.11. Omnpenenenyre CKOPOCTH IBUKEHUSI TOUKU U3 YPABHEHUS ABUXKEHUS TOUKH.
Du3u4ecKHil CMBICI

NMPOM3BOJHOI.

Tema 11.12. [TpuMeHeHnEe TPOU3BOJHOM K MCCIIEJOBAaHUIO (DYHKIIMH HA MOHOTOHHOCTb.

IIpumeHeHnne Npou3BOAHOM K
HCCJIeI0BAHUIO TPauKoB.

Tema 11.13.
IIpyMeHeHUe MPOU3BOIHOM K
HCCJIeJOBAHNIO I'PadukoB

[TpumeneHne MpOU3BOAHON K MCCIIEOBAHUIO (DYHKIUH Ha SKCTpeMyM. OThICKaHHE
HanOOJIBILIEr0 U HAUMEHBIIIETO 3HAUSHU I HENPEPHIBHOCTU (DYHKIIMU HA OTPE3KE.
3aaun He OThICKAHWE HAMOOIBIINX MM HAUMEHBIIUX 3HAYEHUI BEJTMYNH.

Tema 11.14.
IMocTpoenue rpagukos ¢
NpyuMeHeHHeM NPOU3BOIHOM.

[Tpumenenne npou3BOAHON K TOCTpOeHUIO rpadukoB GyHkumit. Vcmons30BaTh
HPOU3BOJHYIO JUISl M3Y4YEHHs CBOMCTB (DYHKIMIA M OCTPOSHHUS rPpadhHKOB.

Tema 11.15.
[Ipowu3BoaHbIe BTOPOr0 MOPSAIKA.

I'eomerpraeckuii U GU3MUECKUI CMBICT MPON3BOIHON BTOPOTO HOPSIIKA.
Hcnonp30BaTh MPOU3BOAHYIO JUTS U3yUEHHs CBOWCTB (DYHKIIMH M TOCTPOCHHUS
rpadMKOB, JAJIsl HAXOX/ICHHUS. CKOPOCTH U YCKOPEHHSL.

Tema 11.16 Omnpenenenne nepBoodpasnoii. Tabmwma mepBoodpa3HbIx. [IpaBria BEMUCICHHUS

ITepBooOpa3Hasi. TepBOOOPA3HBIX.

Tema 11.17. Omnpenenenne naTerpaia. Cesi3b MEXIy HHTETPAJIOM M IIEpBO0Opa3HOii (popmyia
Hurerpa. Herorona-JleiiOnuia). [IpaBuiia BEIYHMCIEHUS] HHTETPAJIOB.

Tema 11.18 Haxoxxnerne HeonpeAeIEHHOT0 HHTErpajia ¢ IIOMOIIBIO TaOIHII TEPBOOOPA3HBIX.

Tabauua UHTErpaJios.

Tema 11.19.
KpuBoanneiinas Tpanenust u
HHTerpal.

BbIYHCIIATE B MPOCTEHINHX Clydastx mromand Guryp. Fcnoas3oBars hopmyity
Herorona-Jleibuua.

Tema 11.20.
Brorunciienue onpeneiéHHOro
HHTerpaJa.

Brruucnenue OHpe}leHéHHOFO HUHTETpaia, UCIOJIb3Ys Ta6HI/IHBI HWHTErpajioB u
¢dbopmyny Herorona-Jlerionuna. Mcnonap30BaHue HHTETpaa U BEIYUCICHHUS
IJIOMIAIeH TUIOCKHUX QUTYD.

Pa3gen 12. KomOunaTropuka, Teopus BeposiTHocTell. CTaTHCTHKA.

Tema 12.1.

| OcHOBHBIC TTOHSTHS KOMOMHATOPHKH. 3a1aYH HA MOACYET YHCIa TIePECTAHOBOK.




IIpaBuiio npousBeneHus.

IlepecTaHOBKH.

Tema 12.2. CoeanHeHUs IEMEHTOB. 3aJau Ha MOACYET YKCia pa3MElIeHHH.

Pasmemennue.

Tema 12.3. CoenHEHNs DIIEMEHTOB. 3aauy Ha MTOICYET YKUCIIa COUETAHMIA.

CoueraHusi M MX CBOiicTBA.

Tema 12.4. Kombunanmu coOsrtuii. IIlpoTrBomnonokasie coObITHS. Permenne 3amad Ha epedop

Co0bITHS. BapuaHToB. @opmyna 6uHOMa Hprorona. CBoiicTBa ONHOMUHAIHHBIX
kodpdunuenToB. Tpeyrompuuk [lackars.

Tema 12.5. Yucno ucxonoB. braronpusTeByromnye HCXo sl COOBITHIO A.

BepositHOCTH cOOBITHS.

Tema 12.7.
Crarucruyeckue JaHHbIE.

Crarucrnueckast 00padorka naHueix. O0beM u3Mepenus. [Ipencrasnenue
CTaTUCTHYECKUX NAaHHBIX ( TAOIHUIIBI, qUarpaMMsl, rpadukn). JIpuéMel 3amorHeHAS.

Tema 12.8.
ILeHTpajbHble TEHACHIIHH

IlonsTue reHepanLHoﬁ COBOKYIIHOCTHU U BI)IGOpKI/I. Moga HU3MEpPCHUsL.

Tema 12.9.
Meps1 pa3opoca.

Pa3smax Beibopku. OTKIIOHEHHE OT cpenrero. CpeaHee KBaApaTHOE OTKIIOHECHHE.
Pa3zmax uzmepenus. Jucnepcus.

3.4. CopepxaHnue caMOCTOATEILHOMH padoThl U opMBbI ee KOHTPOJISA

No CozepxaHue caMOCTOATEIbHON pabOThI Bcero uacos
w/m
1. Apudmerndeckne NeHCTBHSA HA/l YHCITAMU. 1
2. [TpubarKeHHbIe 3HAUSHHST BEJTMYHH. 1
3. ComuuTensHbIe HU(PHI YKCciIa. 1
4, [IpaBuio 3amucu TpUOIIKEHHBIX YHCEL. 1
5. OxpyrieHue NpUOIMKEHHBIX YUCEI. 1
6. I'pannna aGCOMIOTHON MOTPENIHOCTH NPUOIMKEHHOT0 YHCIA. 1
7. I'pannna OTHOCUTENBHOW TOTPEIIHOCTH HPUOIMKEHHOTO 1
qHcTa.
8. IIpaBuia neicTBUil ¢ TPUOIIKEHHBIME YHCIAMH. 1
9. OCHOBHBIE TPYNINBl MHUKPOKAJIBKYIATOPOB U HX OCHOBHBIE 1
OTIIMYHSL.
10. CBoiicTBa CTENICHEN. 1
11. OCHOBHBIE NTPABUIIA BBITIOJIHEHUS BBIYUCIUTEILHOTO 1
mpolecca.
12. Omnpenenenue paauaHa. 1
13. dopmyrna nepeBojia rpalyCHON MEphI yrila B paHaHHYIo. 1
14. Omnpenenenue cuHyca, KOCUHYCa, TAHT€HCA, KOTAHT€HCA yIia. 1
15. OOpaTHbIe TPUrOHOMETPHYECKNE (DYHKIIUH. 1
16. CgoiicTBa 1 rpad KN TPUTOHOMETPUYECKUX (PYHKIHI. 1
17. CroiicTBa rpaguku  OOpaTHBIX TPUTOHOMETPHYECKUX 1
GyHKIHH.
18. [MocTpoenue reomeTpuiyecKkux Npeodpa3oBaHuii. 1
19. Pemenue TpuroHoMeTpU4ECKUX HEPABEHCTB. 1
20. AKCHOMBI CTEPEOMETPHH. 1
21. BsanMHOe pacronoxkeHne IByX IpsSIMBIX B IPOCTPAHCTBE. 1
22. [TapayinesbHOCTb NPSIMOM U IUIOCKOCTH. 1
23. [TapannenbHOCTb MIIOCKOCTEN. 1
24, IlepneHauKyISPHOCTD NPSIMOM U IIIOCKOCTH. 1




25. [lepnenaukymsip U HaKJIOHHASI. 1
26. Yron Mex1y NpsMOH U MIIOCKOCTHIO. 1
27. I'eomerpuueckue IpeoOpa30OBaHM MIPOCTpaHCTBA: 1
[TapannensHplii  mepeHoc, CUMMETPHUSL  OTHOCHUTEJBHO
TUIOCKOCTH.
28. IMapannensHoe NIPOECKTUPOBAHHUE, OpPTOTOHAJILHOE 1
MIPOCKTUPOBAHKE, IUIOMIAZh  OPTOTOHANBHOW  IIPOEKINH,
n300pakeHre IPOCTPAHCTBEHHBIX (UTYP.
29. JByrpaHHBIA yToOJL 1
30. VYron Mexay MIOCKOCTAMH. 1
31. [lepreHIUKYIAPHOCTD ABYX MIOCKOCTEM. 1
32. [TpumeHeHne POM3BOAHON K HCCIICAOBAHUIO (DYHKIUH 1 1
MIOCTPOCHHIO TPa(hUKOB
Hroro 32

4. OIEHOYHBIE CPEJICTBA JJ151 TEKYIIETO KOHTPOJIA
YCHEBAEMOCTH, TIPOMEKYTOYHOM ATTECTAIIMA IO HTOTAM
OCBOEHMSA JMCIUIIVIMHBI U YYHEBHO-METOJANYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHON PABOTHI CTYAEHTOB

KOHTpoJIb 1 OlIeHKa pe3yJIbTaTOB OCBOEHUS YUYEOHOM TMCUUIIIIMHBI OCYIIECTBIIAECTCS

MMpernoaaBaTciICM B IMTPOICCCE ITPOBCACHMA

IMPaKTHYCCKUX 3aHHTHﬁ, KOHTPOJIbHBIX

pa60T, TCCTOBBIX SaI[aHHfI, a TaK)KEC BBIIIOJTHCHUA O6y‘—IaIOIIII/IMI/ICH HHAUBUYaAJIbHBIX

3aJJaHUM, IPOEKTOB, UCCIACAOBAHUMN

Pesynprar 00yueHus
(OCBOEHHbBIE YMEHUSI, YCBOEHHBIE 3HAHU)

@DOpMBI U METOJIbI KOHTPOJISI U OLIEHKU
pe3yabTaTOB OOYUECHHS

B pe3ynbrare ocBOCHUS AUCIUTIINHBI
00yJaronuics JOJKEH:

chopMupoBaTh TIPEICTABIICHHS 0
HE00XOTMMOCTH JI0Ka3aTeIIbCTB npu
000CHOBAaHWU MaTEMaTHYECKHUX YTBEPKICHUIA
U POMM  aKCHOMATHKH B  TPOBEIACHHH
JETYKTUBHBIX PacCyXJICHU;

- copmupoBaTh TOHITHHHBIN ammapar IIo
OCHOBHBIM pa3jiellaM Kypca MaTeMaTHKU;
3HaHWW OCHOBHBIX TeOpeM, (GOpMYIT U yMEHHUS
WX TPUMEHATH, YMEHUS JTOKA3bIBaTh TEOPEMBI
M HAXOJWTh  HECTAHJIAPTHBIE  CIIOCOOBI
pelIeHus 3a/1aY;

- YMETh MOJIEIHPOBATh pPEATbHBIE CUTYAIIHUH,
HCCIICIOBATh MTOCTPOCHHBIE MOJICJIH,
WHTEPIPETHPOBATH TOJTYICHHBIN Pe3yIIbTaT;

- cpopMuUpOBaTH MPEACTABICHIS 00 OCHOBHBIX
MOHATHSIX MaTEeMaTHUYeCKOTo aHalu3a U HX
CBOMCTBAX, BJIaJICHUE YMEHHEM
XapaKTepu30oBaTh  MOBeACHHE  (YHKIUH,
WCIOJIb30BAHUE TOJYYEHHBIX 3HAHUU JUIs

Tekymumit KayecTBa
3HAHUM:

YCTHBIN OIIPOC;

TECTUPOBAHUE 110 TEMAM;
pElIeHNE CUTYallMOHHBIX 33/a4;
pedepaTsl 1 UX 00CYKICHHE;

JIOMalTHUE 33/1aHus TPOOJIIEMHOTO XapaKTepa;

KOHTPOJIb YCBOCHUA

COCTaBleHHE  3aJad  MPOPECCHOHATHHOTO
COZICpKaHMs, 3allHUTa.

PyOGexxHbIii KOHTPOJH KauyecTBa YCBOCHUS
3HAHUM:

KOHTpOJIbHAs paboTa;
TECTUPOBAHUE 10 OCHOBHBIM pazjiesiaM Kypca.

HToroBblif KOHTPOIL B popMe 3K3aMeHa




OIIMCAHUS i aHaIm3a peanbHBIX
3aBHCHUMOCTEH;

- BIIAACTh YMEHUSIMU COCTaBJICHHS
BEPOSITHOCTHBIX MOJIEJICH O YCIOBHUIO 3a7a4H
W BBIYUCIICHUS BEPOSTHOCTH HACTYIUICHUS
COOBITHI, B TOM 4YHCIE C MPUMEHCHHEM
(hopMyll KOMOMHATOPHKH U OCHOBHBIX TEOPEM
TEOPUH BEpPOSITHOCTEH; HCCIICIOBAHUS
CIIy4allHBIX BEJIMYUH 110 UX PACIPECICHUIO.

5. YHEBHO-METO/IMYECKOE 1 THOOPMAILIMOHHOE
OBECIIEYEHME JUCIIUIIJIMHBI «<MATEMATHUKA)»

5.1 OcHoBHas JuTeparypa
1.  Aunre0Opa n Hayaia MaremMaruueckoro ananusa : 10-11-i1 knacc : yueOHMK AJid
0011e00pa3oBaTeNbHbIX Opranu3aiuii (0a30BbIlid ypOBEHD) : B 2 yacTsx. - (Maremaruka:
anredpa ¥ Hayajga MaTeMaTHYeCKOro aHanusa, reometpusi). Y. 2 : [mpaktuueckas] / A.
I'. Mopaxkosuy, I1. B. Cemenos, JI. O. [lenuniena [u ap.]. - 2019. - 268 c.
2. AnreOpa u Havana MmaTeMatuyeckoro ananusa : 10-11-i knace : yueOHUK J1st
o011e00pazoBaTeNbHbIX Opranu3aiuii (0a30BbIld ypOBEHD) : B 2 HacTsx. - (Maremaruka:
anrebdpa ¥ Hayajga MaTeMaTHYeCKOro aHanusa, reometpusi). Y. 2 : [mpaktuueckas] / A.
I'. Mopaxkosuy, I1. B. Cemenos, JI. O. Jlenumena [u ap.]. - 2020. - 268 c.
3. ['eomeTpus : yueOHUK 151 00111€00pa30BaTEIIbHBIX OpraHu3aluii : 0a30BbIN U
yrayonennbiil ypoBHu : 10-11-i knaceet / [JI. C. ArtanacsH, B. @. byry3zos, C. b.
Kanomues u np.]. - [Ipocsemenue, 2020. - 256 c.
4. ["'eomeTpust [DNneKTpOHHBINA YUEOHUK] : dJIEKTpOHHAs popMma yueOHUKA : 0a30BBIH
u yriayoneHnsiid ypoBuu : 10-11-i1 knace / [JI. C. Aranacsu, B. @. byry3os, C. b.
Kanomries u ap.]. - Ilpocsemenune, 2015 on-line Pexxum noctyna:
https://shop.prosv.ru/geometriya--10-11-klassy--bazovyj-i-uglublyonnyj-urovni--
elektronnaya-forma-uchebnika2015
5. Marematuka: airedpa 1 Hadaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS
[DnexkTpoHHBIN yueOHHK] : anekTpoHHas hopma yueonnka ayis 10-11 xkimaccos
0011e00pazoBaTeNbHbIX Opranu3aiuii (0a30BbIl yPOBEHB) : B 2 4acTIX. - MHEMO3WHA,
2019 on-line Pexxum nocryma:
https://pocketschool.ru/catalog/glavnaya_stranitsa 2/48421/
6. Mopakosuu A. I'. AnreOpa u Hauana MmaTemMaTu4yeckoro aHanmmsa : 10-11-i
KJIACCHI : YYEOHUK JUIsl 00111e00pa30oBaTeIbHbBIX OpraHu3ainii (0a30BbIil YpOBEHB) : B 2
qacTsx. - (Maremaruka: anreOpa u Hayajla MAaTeMaTHYECKOTO aHamu3a, reomeTpus). Y.
1 : [reopeTnueckas] / A. I'. Mopakosuy, I1. B. Cemenog. - 2019. - 446 c.
7. Mopakosuu A. I'. AnreOpa u Hayana mareMaruyeckoro aHammsza : 10-11-if
KJIACChI : Y4eOHUK JuIsl 001ieo0pa3oBaTeIbHbIX OpraHu3aluii (0a30BbI YPOBEHb) : B 2
yacTsax. - (MaremaTtuka: anrebpa 1 Havyaja MaTeMaTHYECKOro aHanu3a, reomerpus). Y.
1 : [Teopernueckasi] / A. I'. Mopnkosuy, I1. B. Cemenos. - 2020. - 446 c.

5.2 lononHuTeILHASA JTUTEPATypa



1. Marematuka (st SKOHOMHCTOB) [DnekTpoHHbI pecypc] / A.M. bapmykoB .—
VYnau-Y3 : Bypsarckuii rocygapcTBeHHblid yHuBepcutet, 2017 .— 179 ¢. — ISBN
978-5-9793-1048-0 .— Pexxum nocrtyna: https://lib.rucont.ru/efd/633961

5.3 Ilepeyenb UHTEpHET-pECYPCOB
1. Onepammonnas cucrema: Microsoft Windows 10 Professional. IToanucka Ha 3 roaa.
Horosop Ne 9-BJ1/19 ot 07.02.2019. Tlocneansisi nocTymHasi Bepcusi mporpamMmmbl. Astra
Linux Common Edition. JloroBop Nel173-I'K/19 ot 12.11.2019 r.
2. bazossrit naket nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft
Office Standard 2016. beccpounas nuuensus. lorosop Ne79-I'K/16 ot 11.05.2016.
Microsoft Office Standard 2013. beccpounas nuniensus. [loroBop
Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft Office Standard 2013.
beccpounas nmunensus. Jloroop No26 ot 19.12.2013. Microsoft Office Professional
Plus 2010. beccpounas aunensus. JJorosop Nel06-I'K ot 21.11.2011. P7-Oduc.
JloroBop Nel73-I'K/19 ot 12.11.2019 1.
3.  UudopManuoHHO-CIIpaBOYHAs  cHUcTeMa  (CIIPAaBOYHO-NIpaBOBas  CHUCTEMA)
«Koncynprant mmocy. Cornamenue Ne HMKII2016/JICB 003 or 11.01.2016 s
HCIIOJIb30BaHUs B yUeOHBIX LeNsIx 0eccpouHoe. OOHOBIseTCs peryspHo. JInen3usa Ha
BCE KOMITHIOTEPHI, UCIIOJIB3yeMbIe B YI€OHOM TIpoIiecce.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCIHUITJINHBbI

VYuebHas aynutopus Uisi TIPOBENCHUS 3aHATHNA BCEX BHUJOB, IPEIYCMOTPEHHBIX
oOpa3oBaTenpHON MPOTPpaMMOM, B TOM UYHCIE TPYNMNOBBIX U WHIUBUIYATbHBIX
KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS M MPOMEKYTOUHOM arrectanuu (KaOuHET
€CTECTBEHHO-HAYYHBIX JUCITUTUIHH). Aynautopus, YKOMIIJIEKTOBaHHAs
CHEIUaTN3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEJICTBAMHU OO0YyUYEHUS, CITY>KalTuMU
JUIsL TIpENCTaBleHUsT ydeOHOM wuHGopMauy OOJbIION ayJAUTOPUH: TIEPEHOCHOMN
KOMITBIOTED, POCKTOP, A0CKA, IKpaH, JEMOHCTPAIIMOHHBIN U CIIPABOYHBIA MaTEepHal.

Ayautopusi AJis CaMOCTOSITENIbHOW PabOThl ¢ BO3MOKHOCTBIO MOAKIIOYEHUS K CETH
«Mutepuer» u oOecrneyeHWEeM JOCTynma B JJIEKTPOHHYIO  MH(GOPMAIIMOHHO-
0o0pa30BaTeNbHYIO0 Cpely OpraHU3aliHy.


https://lib.rucont.ru/efd/633961
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HoxeBck 2019



HEJIN U 3AJAYU OCBOEHUSA JUCIIUIIJIMHBI «MATEMATHUKA»

Heab AMCUMIIMHBI:

1. ¢dopMupoBaHue TpEACTABICHUM O MaTeMaTHKE KaK YHHBEPCAJIbHOM SI3bIKE
HAyKH, CPEJICTBE MOJACIUPOBAHUS SIBIICHUW M TPOIECCOB, 00 HMIEIX M METOJaxX
MaTEeMaTHKH;

2. pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKECHMUS,
ANTOPUTMUYECKOMN KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM
U1t Oyaymeit mpodecCHoHaNbHOM NeITeTbHOCTH, IS
MIPOJIOJIKEHUS 00pa30BaHUS U CAaMOOOPa30BaHMUS;

3.  OBIaJcHUE MAaTEeMAaTHYCCKUMU 3HAHUSAMH U YMCHHIMH, HEOOXOIUMBIMHU
B TIOBCEAHCBHOW JKM3HHM, JUII W3YyYECHHUS CMEKHBIX E€CTECCTBCHHOHAYYHBIX
JTUCITUIIIMH Ha 0a30BOM YPOBHE W JWCIMIUIMH TPO(EeCCHOHATBHOTO IUKIIA, IS
noiayyeHuss oOpa3oBaHusS B 00dacTAX, HE TPeOYIOIIUX  yriIyOJICHHOM
MaTeMaTU4YeCKON MOJITOTOBKH;

4.  BOCHHUTaHHUE CPEACTBAMHU MAaTEMATHUKH KyJIbTYPhI JIAYHOCTH, TOHUMAHHS
3HAYMMOCTH MATEMaTHK{ JIJIi HAYYHO-TEXHHUYECKOTO MpOrpecca, OTHOIICHHS K
MaTeMaTUKe KakK K 4YacTh OOIIEeYeIOBEUECKOM KYJIbTYphl 4Yepe3 3HAKOMCTBO C
HCTOPUEHN pa3BUTHSI MATEMATHUKHU, SBOJIIOIIUEN MATEMATHYECKUX UAEH.

JInu"ocTHbIE pe3vabLTaThl (HaJgee — JIP):

1) poccuiickasi rpaxkJaHCKash HIEHTUYHOCTb, MATPUOTU3M, YBAXKEHHE K CBOEMY
Hapoay, YyBCTBO OTBETCTBEHHOCTH Iiepen PoauHON, ropaocTe 3a CBOM Kpai,
cBol0 PonuHy, mpomuioe W HacTosllee MHOIOHAIMOHAIBHOTO Hapoxa Poccuw,
yBa)XEHUE TOCYAAPCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, TUMH);

2) TrpaxkgaHCKasl MO3MIMS KaK aKTUBHOTO W OTBETCTBEHHOI'O 4JIEHA POCCUHCKOIO
OOIIECTBa, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBbIE TMpaBa M OOSA3aHHOCTH,
YBAXAIOLIEro 3aKOH W MPaBOINOPSAOK, 00Jaarolero 4yBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAaHHO IPUHHUMAIOLIETO TPAJAUIMOHHBIE HAIHMOHAJIBHBIE H
o011eyenoBeYecKrne TyMaHUCTHYECKUE U IEMOKpaTUYECKHUEe IEHHOCTH;

3) TOTOBHOCTH K CITy>keHUIO OTEYECTBY, €0 3alIUTE;

4) chopMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JUajore
KyJbTYp, @ TaKXe pa3Iu4yHbIX (OpM OOIIECTBEHHOTrO CO3HAHUS, OCO3HAHHE
CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

5) chopMHPOBAHHOCTH OCHOB CaMOPA3BUTHUS U CAMOBOCIHUTAHUSI B COOTBETCTBUU C
OOIIIeYeIOBEYECKUMHU IIEHHOCTSMU U HJAeajaMH TPakJaHCKOTO OOIIeCTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSATEIBHOW, TBOPUYECKOW M OTBETCTBEHHOM



JEATEIIbHOCTH;

6) TOJEpPaHTHOE CO3HAHHE U TMOBEJCHUE B MOJMKYJIHTYPHOM MHpE, TOTOBHOCTh U
CIIOCOOHOCTh BECTH JHAJIOT C JPYTUMU JIIOJbMH, JOCTUTaTh B HEM
B3aMMONOHUMAHMSI, HAXOJAUTh OOIIHE LIEJTU U COTPYIHUYATH JJISl UX JOCTUKEHUS;

7) HaBBIKM COTPYIHMYECTBA CO CBEPCTHUKAMHU, JE€TbMHU MIIAJIIIETO BO3paACTa,
B3pPOCIIBLIMA B 00pa3oBaTENIbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  y4eOHO-
UCCIIEIOBATENbCKOM, MPOEKTHOM U APYTUX BUAAX NESITEIHHOCTH;

8) HpPAaBCTBEHHOE CO3HAHUE U IMOBEJICHWE HA OCHOBE YCBOEHHS OOLICYEIOBEYECKHUX
LICHHOCTEH;

9) TOTOBHOCTBH M CIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHKCJIE K CaMOOOpPa30BaHUIO,
Ha TMPOTSKEHUM BCEH MKU3HU; CO3HATEIBHOE OTHOUIEHHWE K HEMPEPHIBHOMY
00pa3oBaHUI0 KaK YCJIOBUIO YCHEHIHON MpodeCCHOHATBHOW W O0OIEeCTBEHHOM
JEATEIIbHOCTH;

10) screTnueckoe OTHOLIEHWE K MHUPY, BKJIIOYasg JSCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHU;

11)npunsaTHe W peanu3anus [IEHHOCTEH 3I0pOBOTO U 0€30macHOro olpa3a KU3HH,
nOTpeOHOCTH B (M3UYECKOM CaMOCOBEPIICHCTBOBAHUU, 3aHATHUSX CIIOPTHBHO-
O3JIOPOBHUTENBHON JEATEIIBHOCTBIO, HEMPUSATUE BPEAHBIX NPUBBIYEK: KYPEHUS,
yHOTpeOJICHUS aIKOTOJIsI, HAPKOTUKOB;

12)6epexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3nyeckoMy u
MICUXOJIOTUYECKOMY 3710POBbIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIIOJEH, YMEHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

13)oco3HanHblii  BBIOOp Oyaymed mpodeccur W BO3MOXKHOCTEH —peaau3ariun
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIICHHE K MPpodheCcCHOHATLHOM
JESATETLHOCTH KaK BO3MOXXHOCTH Y4YacCTHsSl B PEIICHUM JIMYHBIX, OOIIECTBECHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOJIEM;

14)chopMHUpOBAHHOCTh ~ DKOJOTUYECKOTO  MBINUICHUS, TOHUMAHUS  BIUSHUS
COLIMAJIBHO-DKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOAHON U COIUATBHON
Cpellbl; IPUOOPETEHHUE OMBITA KOJIOTO-HAPABICHHON A TEIbHOCTH;

15)oTBETCTBEHHOE OTHOIIIEHHE K CO3JaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOTO
MIPUHATUS LIEHHOCTEN CEMENHOM KU3HH.

MeTtanpeaMeTHbie pe3vabTaThl (Hagee — MIIP):

1) YMEHHUC CaAMOCTOATCIBHO OIPCACIIATL LCIN ACATCIbHOCTH W COCTABJIATLH ILJIAHBI
ACATCIBbHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJIMPOBATH "
KOPPCKTHUPOBATL ACATCIBHOCTL; HCIIOJIIB30BATH BCC BO3MOXHBLIC PCCYPChI JIA
JOCTHKCHHUSA IIOCTAaBJIICHHBIX ueneﬁ n pcajim3allvi IIJIaHOB JICATCIbHOCTH,



2)

3)

4)

S)

6)
7)
8)

9)

BBIOMPATh YCIEUIHBIE CTPATErUH B PA3JIMUHBIX CUTYAIUSX;

yMEHUE TPOIYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B IMPOILIECCE COBMECTHO
JNEATEIIbBHOCTH, YYUTBHIBATh IO3ULUUU JPYTUX YYACTHUKOB JIEATEIBHOCTH,
s pexkTUBHO pa3pemniaTh KOHPIUKTHI;

BJIaJICHUE HABBIKAMH MIO3HABATEIBHOM, YUeOHO-HCCIIEOBATENBCKON U MPOEKTHOM
JeSITEIbHOCTH, HaBBIKAMH pa3pelieHusi npo0jeM; COCOOHOCTh U TOTOBHOCThH K
CaMOCTOATEJIbHOMY  IOMCKY  METOJIOB  pEIICHHsS MNPaKTUYECKHX  3ajad,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHUS;

TOTOBHOCTh M CIOCOOHOCTh K  CaMOCTOATENBbHONM  MH(POPMALMOHHO-
MO3HABATENILHON NIEATEIbHOCTH, BJIaJICHHE HAaBBIKAMH TOJYYEHHUS HEOOXOIUMOM
uHQOpMaIIMU U3 CJOBapeil pa3HbIX THUIIOB, YMEHUE OPUECHTUPOBATHCA B
pa3IMUHBIX ~ UCTOYHUKAX  WH(MOpMalMUM,  KPUTUYECKH  OLECHHUBATh U
MHTEPHPETUPOBATH MH(POPMALIHIO, TIOTYYaeMYIO U3 PAa3IMYHbIX HCTOYHUKOB;
YMEHUE UCIOJIb30BaTh CpeAcTBA HMH(POPMALMOHHBIX W KOMMYHHKAaTHBHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3alMOHHBIX
3aja4 ¢ coOdrofiecHueM TpeOOBaHUM SProHOMUKH, TEXHHUKH O€30IacHOCTH,
TUTUMEHBl, PECYpCcOCOEpexKEeHMs, TMPaBOBBIX U ITHUYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€30MTaCHOCTH;

YMEHUE OMNpeAeNsaTh Ha3HAYeHue M (QPYHKOUU PA3TUYHBIX  COLUATBHBIX
WHCTUTYTOB;

YMEHUE CaMOCTOSITEIbHO OLEHWBATh M NPUHUMATh PEIICHUS, ONpPEACIIAIONINe
CTPATETHUIO MOBEJEHUS, C YUETOM I'PaXKTaHCKUX U HPABCTBEHHBIX LIEHHOCTEW;
BJIQJICHUE SI3IKOBBIMU CPEICTBAMHU — YMEHHE SICHO, JIOTUYHO M TOYHO H3J1ararhb
CBOIO TOUKY 3PEHHSI, UCIIOIb30BATh aJI€KBAaTHBIC S3bIKOBBIE CPECTBA,;

BJIaJICHUE HABBIKAMU TO3HABATEIHHON pediIeKcHr KaKk OCO3HAHUSI COBEPIIAEMbIX
JEUCTBUM M MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, I'PAHMI]
CBOErO 3HAHUS M HE3HAHWS, HOBBIX IO3HABATENBHBIX 3aJa4 W CPEACTB MX
JOCTHKEHHUS.

IMpeaxmernbie pe3yviabLTaTthl (ITP):

)

2)

3)

c(hOpPMHPOBAHHOCTh TIPEJICTABICHUNA O HEOOXOJUMOCTH JI0Ka3aTEeIbCTB MPHU
00OCHOBaHMM MATEMAaTUYECKUX YTBEPXKICHUA U POJM aKCUOMATHKH B
MPOBEJICHUHU JICTYKTUBHBIX PACCYXKICHUM;

c(OpPMHPOBAHHOCTh TMOHATUMHOIO amnmapara IO OCHOBHBIM pa3jeilaM Kypca
MaTE€MaTWKH; 3HAHUH OCHOBHBIX TeopeM, (HOpMyl U yMEHHUS UX MPUMEHATDH;
YMEHHMsI JO0Ka3bIBaThb TEOPEMBbl U HAXOIUTh HECTAHJAPTHBIE CHOCOOBI PEIICHUS
3az1ady;

c(OpMUPOBAHHOCTh YMEHUN MOJAEIUPOBATH pealibHble CUTYallH, HCCIEAOBAThH



ITIOCTPOECHHBIE MOJIENIN, UHTEPIIPETUPOBATH MOJYYEHHBIN PE3YJIbTAT;

4) chopMUPOBAHHOCTH IMPENCTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTU4YECKOTO
aHalnM3a M MX CBOMCTBax, BJIAJCHHE YMEHHEM XapaKTEpPU30BaTb IIOBEICHUE
(GYHKIUI, MCNONb30BaHUE MOJIYYEHHBIX 3HAHUU Ui ONMCAHMS M aHalIu3a
peanbHbIX 3aBUCUMOCTEN;

5) BiazeHHE YMEHMSIMU COCTABJIEHUS BEPOSTHOCTHBIX MOJEJIEH 110 YCIOBHIO 3a/1a4d
U BBIYMCIECHHUS BEPOSTHOCTH HACTYIUIEHHS COOBITUHM, B TOM YHUCIE C
npUMEHEHuEeM (QOopMysa KOMOWHATOPHUKM M OCHOBHBIX TEOPEM TEOPHH
BEPOSITHOCTEN; HCCIICAOBAHUS CIIyYalHbIX BEJIMYUH T10 UX PACIIPECIICHHUIO.

OIEHOYHBIE CPEJACTBA JJISA TEKYIIET'O KOHTPOJISA YCHEBAEMOCTMN,
MMPOMEKXYTOUYHOM ATTECTAIIMHA 11O U'TOTAM OCBOEHUW S JUCITATIJIMHBI U
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJABHON PAGOTHI
CTYAEHTOB

KOHTpoJIb 1 OlIeHKa pe3yJIbTaTOB OCBOEHUS YYEOHOU IMCUUIIIIMHBI OCYIIECTBIIAETCS
MIPENO/IaBaTeNIEM B MPOIIECCE MPOBEACHUS MPAKTUYECKUX 3aHITHI, KOHTPOJIbHBIX
paboT, TECTOBBIX 3aJJaHUH, a TAKKE BBIMOJIHEHUS O0OYHYAIOIIUMUCS UHANBUIYAJTbHBIX
3aJJaHUM, IPOEKTOB, UCCIAEAOBAHUIN

Pesynprar 00yueHus @DopMBI U METOABI KOHTPOJISL U OLIEHKH
(OCBOEHHbBIE YMEHUSI, YCBOEHHBIE 3HAHU) pe3yNbTaTOB 00yUYEHUS
B pesynbrare ocBOE€HUS TUCIUATIIINHBI Texkymuii  KOHTpOJIb  KadyecTBa  YCBOCHHS
00yJaronuics JOJKEH: 3HAHUMN:
- chopMupoBaTh MIpe/ICTaBICHUS 0 | YCTHBIH OIIpOC;
HE00X0IMMOCTH JIOKa3aTeNIbCTB npu | TECTUPOBAHHUE 10 TEMAM;

000CHOBaHHWU MaTEMaTHUYECKUX YTBEPKACHUN | PEIICHHE CUTYallMOHHBIX 3a/1a4,

M  pOJIM AaKCMOMAaTMKH B  MOPOBCICHHUH pedepaTsl 1 Ux 00CYKICHHE;

JNEAYKTUBHBIX PaCCyKICHUM; JIOMalTHUE 33/1aHus TPOOJIIEMHOTO XapaKTepa;

- chopMHpOBaTh TOHATHHHBIA anmapar 1o | cocrapnenne  3agad  pOQECCHOHANBHONO
OCHOBHBIM pa3zjieflaM Kypca MaTeMaTHKU;

3HaHUI OCHOBHBIX TeopeM, (GOpMyT U yMEHHs COMCPPIEHI, SAtTa
X IPUMCHATH, YMCHUA NOKA3bIBATE TCOPEMBI | PyGexHBIH  KOHTPOJIb KauecTBa  yCBOEHUS
U HAxXOoAWUThb  HECTaHJAPTHBIE  CIOCOOBI | 3papuii:

PCIICHUA 3a1a4; KOHTpOJIbHAs paboTa;

- YMETh MOJACIHMPOBATE PCAJIBHBIC CUTyalllH, | TecTUPOBAHHUE IO OCHOBHBIM pa3jieilaM Kypca.
HCCIIEIOBATh MTOCTPOEHHbIE MOJIENH,
MHTEPIPETUPOBATH MOJTYUYEHHBIN pEe3ybTaT;

- chopMHUPOBaTh NMPECTABIEHHUS 00 OCHOBHBIX | Lfroropbiii KOHTPOJIb B JOPME dK3aMeHa
MOHATUAX MAaTEMaTUYeCKOro aHajlin3a M MX
CBOMCTBAX, BJIaJICHUE YMEHHEM
XapakTepu3oBaTh  IMOBeAeHUE  (YHKUUH,
WCIIOJIb30BAaHUE TOJYYEHHBIX 3HAHMM JJIA
ONMCAaHUs u aHaiM3a peabHBIX




3aBHCHUMOCTEH;

- BIIAACTh YMEHUSIMU COCTaBJICHUS
BEPOATHOCTHBIX MOJIEJICH MO YCIOBUIO 3a/1a4d
U BBIYUCIECHUS BEPOSTHOCTH HACTYIUJICHUS
COOBITUH, B TOM 4YHCIEC C IPUMEHECHUEM
(hopMyll KOMOMHATOPUKH U OCHOBHBIX TEOPEM
TEOpUHU BEPOSATHOCTEM; HUCCIEIOBAHUS
CIIy4aHBIX BEJIMYMH 0 UX PACIIPEICICHUIO.

BOIIpOCl:.I AJIA MMOATOTOBKH K 9K3aMEHY H CAMOKOHTPOJIA:

UT0 Takoe MHOKECTBO HATypaIbHBIX YMACEN?

JlaTh IOHSITHE MHOYKECTBA LIEJIBIX YHCEIL.

CdopmynrpoBaTh NOHATHE APOOHOTO U PALIMOHATIBHOIO YHCIIA.
CdopmynrpoBaTh olpeneacHIe UPPALUOHATIBHOTO YncIa.

JlaTh ompeneneHre MHOKECTBA JEHCTBUTEIbHBIX YU CEIL.

IlepeuncinTh OCHOBHBIE IEHCTBHS HAL JEHCTBUTEIBHBIMY YHCIAMU.

JlaTh onpenenenre KOMIUIEKCHOTO YHCIa.

Kakue KOMIIIEKCHBIE YHCIIa HA3bIBAOTCSA PABHBIMHU?

9. Kak cknanpiBath, BBIYUTATh, YMHOXKATh U JE€IUTh KOMIUIEKCHBIE Yncia?

10. Kaxkune yncia Ha3pIBarOTCS KOMIUIEKCHO CONPSKEHHBIMU ?

11. Yro Ha3pIBaeTCAa MOIYJIEM KOMILUIEKCHOTO yucia’?

12. Y10 Takoe KOMIUIEKCHAS IJIOCKOCTH?

13. Kak nzobpaxkaeTcsi KOMIJIEKCHOE YHCJIO Ha KOMIUIEKCHOU TIOCKOCTH.

14. Yto Ha3bIBaeTCS TPUTOHOMETPUYECKON (POpMOI 3amvcu KOMILIEKCHOTO
yucna?

15. H3BiedyeHue KOpHS U3 KOMIUIEKCHOTO YKCIIA.

16. Pemienue kBagpaTHBIX YPABHEHHH ¢ KOMIJIEKCHBIMHA KOPHSMU.

17. CdopmynupoBaTh HOHATHE aOCOTIOTHOM MOTPENTHOCTH MPUOIMAKEHHOTO
3HAYEHHUS YUCIa.

18. Yto Ha3bIBaeTcs rpaHulel abcomotHol norpemuoctu? 19.  Kakue
uM(ppbl HA3BIBAIOTCA BEPHBIMU IU(ppamMu yuciia?

20. Cdopmynupyiite npaBuiia OKpYrJICHUS TPUOIMKEHHBIX YHUCETT.

21. CdopmynupyiTe MOHATHE OTHOCUTEIBHON MOTPEIIHOCTU MPUOTUKEHHOTO
3HAYECHUS YUCJIA.

22. CdopmynupyiTe mpaBuiia CI0KCHUS, BHIYUTAHUS, YMHOXEHUS, JICICHUS,
BO3BEJICHUS B CTENEHb W M3BJICUEHUS KOPHS W3 MPUOIMKEHHBIX 3HAUYCHUU
yuced.

23. CdopmynupyiiTe TOHITHE CTENIEHU C LEIBIM U HATypalbHBIM MTOKa3aTeieM
Y NIEPEYUCIINTE UX CBOMCTBA.

24. CdopmynupyiTe NOHATHE apUPMETHUECKOTO KOPHSI HATYpaJIbHOU CTENICHH
Y TIEPEYUCIIUTE Er0 CBOWCTBA.

25. CdopmynupyiTe TMOHSATHUE CTENEHU C pPAlMOHAIBHBIM IOKa3aTeleM H
MIEPEYUCIIUTE €€ CBOKCTBA.

26. CdopmynupyiiTe TOHSITHE CTENEHU C JACUCTBUTENBHBIM IMOKa3aTeJIeM U
MIEPEYUCIIUTE €€ CBOKCTBA.

XA BB



27. IlepeuncnuTe OCHOBHBIE IMpaBWiIa MPEeOOpPa3OBaHUs PaAlMOHAIBHBIX,
UPpaLMOHATBHBIX, CTEIICHHBIX U TTOKA3aTEIbHBIX BHIPAKECHHM.

28. Jlaiite onpeaeneHue jgorapudma.

29. CdopmynupyiiTe OCHOBHOE JIOrapu(PMUUECKOE TOXKIECTBO.

30. CdopmynupyiiTe cBOKCTBA JOorapu(MOB.

31. Yro Ha3bIBaeTCA IECCATUYHBIM JIoraprudmMom?

32. Yro Ha3bIBaeTCA HaTypaJbHBIM JoTapudmom?

33. 3amummute (opmyny mepexoda OT OJHOTO OCHOBaHHUA Jiorapudma K
ApYromy.

34. Yro Takoe paauaHHas mepa yria’?

35. 3anummuTe GopMyIbl epexoja OT TPaayCHOW MEphl yria K paguaHHON U
OT paJluaHHON K TPalyCHOM.

36. /[aiiTe onmpeneneHne CuHyca, KOCHHYCa U TAaHTE€HCa YTJa.

37. 3anumuTe 3HaKM CHHYCa, KOCHMHYCa M  TaHI€HCAa B KOOPJAMHATHBIX
YETBEPTSIX.

38. 3anummuTe (OpMYJIBl BBIpAXKAIOUIME 3aBUCHMOCTb MEXIY CHHYCOM,
KOCHHYCOM M TaHT€HCOM OJTHOT'O M TOTO K€ yIJa.

39. CdopmynupyiiTe OCHOBHbIE TPUTOHOMETPUUYECKUE TOMKIECTBA.

40. 3anumwure GopMyJibl KOCUHYCA, CHHyCa U TAaHT'€HCa YTJIOB O U —0.

41. 3anumure GOpMYIIBbI CIOKESHUS.

42. 3anumure GpopMysibl CHHYCa, KOCUHYCa U TAaHT€HCa ABOMHOIO yIJia.

43. 3anumurte GopMysIbl CHHYCa, KOCHHYCA U TAHT€HCA MOJOBUHHOIO YTIJIa.

44. CdopmynupyiTe TmpaBwia, IO KOTOPbIM  MOJy4aroTcs  (OpMYyJIbl
PUBEACHUS.

45. 3anumure GopMybl CYMMBI U pa3HOCTH CUHYCOB.

46. 3anummre GopMyJbl CYMMBI U PA3HOCTH KOCHHYCOB.

47. 3anumure GopMyJibl MPOU3BEICHHUS CHHYCOB U KOCUHYCOB.

48. JlaiiTe onpenesieHne apKCUHYCa, ApPKKOCUHYCA U apKTaHI€HCa YHCIIA.

49. Yro HazbiBaeTcs QyHKIIMECH?

50. Yo HazwiBaeTcs rpadukoM PyHKITUH?

51. Tlepeuuncnute ciocoObl 3a1aHus QyHKITUH.

52. Yro takoe o0nacTh onpeaeneHus QyHKIuu?

53. Yro Takoe MHOKECTBO 3HAUCHUN (QYyHKIIUU?

54. Tlepeunciaute OCHOBHBIE CBOMCTBA (YHKIIUU.

55. Yto Takoe acUMINTOTHI rpaduka PyHKIMU?

56. Kak onpenenuTh MPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIIUN?

57. CdopmynupyiiTe MOHATHE CTEIICHHOW (QYHKIINH, IEPEUUCITUTE €€ CBOMCTBA
U PACCKaXUTE 00 0COOEHHOCTSIX rpaduKa CTENEHHON (QYHKIIUU.

58. Kakue QpyHKIIMM HA3bIBAIOTCS B3aUMHO OOpaTHBIMU?

59. Kakas ¢pyHKIMS Ha3bIBACTCA CIOXKHON?

60. Cdopmynupyiite MOHATHE APOOHO-THMHEHHOU (YHKIIMHU, TEPEUHCIIUTE €€
CBOMCTBA U pacCKakuTe 00 0COOCHHOCTSIX rpaduka QPyHKIIHH.

61. ChopmynupyiiTe NOHATHE NOKA3aTENbHON (QYHKIUH, TEPEUUCTUTE €€
CBOMCTBA U pacCcKakuTe 00 0COOCHHOCTSIX rpadrKa Moka3areabHOU QyHKIUH.



62. CdopmynupyiiTte NOHATUE JOTapu(PMUUYECKON (PYHKIIMH, TEPEUUCIUTE €€
CBOMCTBA W pacCKaxuTe 00 O0COOCHHOCTSAX Tpaduka jgorapudMuUIecKon
GbyHKIUH.

63. CdopmynupyiiTe MOHATHE TPUTOHOMETPUYECKUX (YHKUIUN, MMEPEUUCIUTE
UX CBOMCTBA M pacCKakuTe 00 0COOCHHOCTAX Ipa(MKOB TPUTOHOMETPUUECKUX
GyHKIUH.

64. Cdopmynupyiite TOHATHE OOPATHBIX TPUTOHOMETPUUECKUX (GYHKIIHM,
NEPEYUCIUTE HMX CBOMCTBA W PACCKAKXUTE 00 OCOOEHHOCTAX TpadHKOB
OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

65. UYto Ha3bIBaeTCs ypaBHEHHUEM?

66. Kaxkoe ypaBHEHHE Ha3bIBACTCS JIMHEHHBIM?

67. Yto Ha3bIBaETCA CHCTEMON YPABHEHUN C IBYMs HEU3BECTHBIMUA?

68. YTO Ha3pIBAETCA YNCIOBBIMUA HEPABEHCTBAMMU?

69. Ilepeuucnure OCHOBHBIE IpaBWIA U METOJbl PEUICHUS HEPABEHCTB U
CUCTEM HEPABEHCTB C OJJHUM HEU3BECTHBIM.

70. Kaxkue ypaBHEHUS Ha3bIBAIOTCS KBaJAPATHBIMU?

71. Ilepeuucnure OCHOBHBIE METOAbl W TMpaBUia PEUICHUA KBaJpaTHBIX
HEPABEHCTB.

72. Kaxkue ypaBHEHUS Ha3bIBAIOTCS PABHOCUIIbHBIMU?

73. Kaxkue HepaBeHCTBa Ha3bIBAKOTCS PABHOCUIBHBIMU?

74. Kaxune cuCTEMbI Ha3bIBAKOTCS PABHOCUIBHBIMU ?

75. Kakune ypaBHEHMS Ha3bIBAIOTCS UPPALMOHAIBHBIMU?

76. IlepeuncnuTe OCHOBHBIE MPABUJIA U METOJBI PEHICHUS HPPALMOHAIBHBIX
HEPaBEHCTB.

77. llepeunciviTe OCHOBHBIE IIPAaBUJIA U METOJAbl PELICHUSA MOKA3aTEIbHBIX
YPaBHEHU.

78. IlepeuucnuTe OCHOBHBIE TpaBUJa U METOAbl PEUICHUS IOKA3aTEJIbHBIX
HEPABEHCTB.

79. TlepeuncnauTe OCHOBHBIC MPABWJIA U METOMBI PEHICHUS JOTapu(hMUUECKUX
ypaBHEHUH U JiorapuMuvecKue HEPaBEHCTB.

80. PemeHue npocTeUIINX TPUTOHOMETPUUECKUX YPAaBHEHU U HEPABEHCTB.
81. Uro Ha3bIBAaETCSl YUCIOBOU MOCIIEI0BATEIBHOCTHIO?

82. Yto Ha3pIBaeTCcs OOIIMUM DIIEMEHTOM YHCIIOBOU MMOCIEN0BATEILHOCTH?

83. Ilepeuuncnure cnocoObl 3aJaHUsl YUCIOBBIX MOCIEA0BATEIILHOCTEN.

84. JlaiiTe ompeaeseHre npeaena YMCI0BOM MOCIeI0BATEIbHOCTH.

85. Kakas umciioBas mociIeIOBAaTEIILHOCTb, HA3BIBACTCSA CXOJSIICHCS, a Kakas
pacxoasiencs?

86. UTto Ha3bIBAETCS €-OKPECTHOCTHIO TOUKH?

87. llepeuncnute CBOMCTBA CXOIAIIMXCS YUCIOBBIX MOCIEI0BATEIbHOCTEM.

88. Kakue nociaeqoBaTeIbHOCTH Ha3bIBAKOTCS MOHOTOHHBIMU?

89. CdopmynupyiiTe TeopeMy O Mpejeie MOHOTOHHON TTOCIIeIOBATEIHHOCTH.
90. Yro Takoe uucio e?

91. Ilepeuncnure TEOpPEMBI O MPEAETAX YACIOBBIX MOCIEI0BATEIBHOCTEM.

92. Jlaiite onpeneneHue npenaena GyHKIUU.



93. JlaiiTe onpeneneHue 0JTHOCTOPOHHUX MPEEIIOB.
94. Jlaiite onpeneneHue OECKOHEYHOTO Mpeziesia B KOHEUHOM TOUKE.
95. JlaliTe ompenesieHHE Ipeiesia B 06CKOHEYHOCTH.
96. UYto Takoe OECKOHEYHO MaJible (PYHKIUH.
97. Ilepeuncnnte OCHOBHbIE CBOMCTBA MPEIEIOB (HYHKIUH.
98. Maiite onpeseneHne NOHATHE HEMPEPHIBHOCTH (PYHKIIHU.
99. Ilepeuncnute cBOMCTBa (PYHKIIHI HEMTPEPHIBHBIX HAa OTPE3KE.
100. /latiTe onpeesieHUE MPOU3BOTHON (HYHKITHH.
101. Chopmynupyiite npaBuiia quddepeHnpoBaHus.
102. ChopmynupyiiTe paBUIO HAXOXKICHUS ITPOU3BOIHOMN CI0KHONU (PYHKITUH.
103. ChopmynupyiiTe  mpaBWIO HAXOXKJICHUS  MPOU3BOAHON  oOpaTHOM
byHKIUU.
104. [lepeuncante MpOU3BOIHBIE HIEMEHTAPHBIX (PYHKIIUM.
105. B uem 3akiro4aeTcss reOMETPUUYECKHUI CMBICI MPOU3BOIHOMN?
106. 3anuiuTe ypaBHEHHE KacaTelnbHOU K rpaduKy (QyHKIIMH.
107. Yro Ha3zbiBaeTcs auddpepeHuuanoM QyHKIuu?
108. Chopmynupyiite AOCTaTOYHOE YCIOBME MOHOTOHHOCTA (YHKIMHM Ha
UHTEpBAJeE.
109. Chopmynupyiite HEOOXOAMMOE U JTOCTATOUYHOE YCJIOBHE CYIICCTBOBAHUS
KCTpEMyMa.
110. 3anummre cxemy HaXO0XJICHHUS HanOOJIBIIETrO 151
HaVMEHBILIETO 3HAaUeHUs (PYHKIIMU HA OTPE3KE.
111. Chopmynupyiite AOCTaTOYHOE YCIOBUE BBIMYKIOCTH M BOTHYTOCTH
rpaduka QyHKIHH.
112. Chopmynupyiite npaBuiia HaX0XKACHUS aCUMIITOT rpaduka QyHKIUH.
113. Yto Ha3biBaeTCs MEpBOOOpa3HON PYyHKITUHU?.
114. 3anumute TabIUIly MEPBOOOPA3HBIX JIEMEHTAPHBIX (DYHKITHIA.
115. Chopmynupyiite npaBuiia HaXOXKJACHUS IEPBOOOPA3HBIX.
116. Kakas ¢urypa Ha3zpIBaeTCsl KpUBOJIMHEHHOM Tpanenuen?
117. Kak BbIUMCINTH IUTONIAAb KPUBOJWHEMHON Tpanenuu?
118. UTo Ha3bIBAETCS UHTETPAIOM?
119. 3anumute popmyny Herotona-JIeliOnuna.
120. Kax BBIUMCAHUTD TIOLIAAb (PUTYPHI C TOMOIIBIO HHTETPAJIOB?
121. Yo n3yyaetr KoMOMHATOpUKA?
122. Chopmynupyiite OCHOBHBIE NMPaBUIa KOMOMHATOPUKH.
123. YUto Ha3bIBaeTCs pa3MelieHueM?
124. 3anumute GopMyidy BBIYUCICHHUS pa3MEUICHUN C TMOBTOPEHUSIMU U 0e3
IIOBTOPEHU M.
125. Yto Ha3bIBaeTCS NEPECTAHOBKON?
126. 3anumute GopMyIbl IEPECTAHOBOK C MOBTOPEHUSIMHU U 0€3 IOBTOPEHUH.
127. Yo Ha3bIBaeTCs cCOYETaHUEM?
128. 3anummuTe GopMyIbl COUETaHUM C TOBTOPEHUSIMU U 0€3 MOBTOPEHHIA.
129.  UYro HazbiBaeTCst cCOOBITHEM?



130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.

HazoBuTe 0OCHOBHBIE TPyMIbI COOBITHIA?

Kakoe coObITHE Ha3bIBAETCS MPOTUBOIIOJIOKHBIM?
Cdopmynupyiite onpeneneHrue BEpOITHOCTH.

3anummTe GopMyiny KIACCUUYECKOIO ONPEAESICHUS BEPOSATHOCTH.
Cdopmynupyiite T€OpeMbI CI0KEHUS BEPOSATHOCTEH.

Kaxkast BeposTHOCTh Ha3bIBAETCS YCIOBHOM?

Kakue coObITUS HA3bIBAIOTCS HE3aBUCUMBIMU?

ChopmynmupyiiTe TeOpemMy NMPOU3BEICHUS HE3aBUCUMBIX COOBITHH.
3anummte Gopmyny bepuymm.

Yro n3yyaeT MaTeMaTU4eCKask CTATUCTUKA?

Uro Takoe reHepaibHas COBOKYIHOCTb?

Uto Ha3bIBaE€TCS BEIOOPKOM?

Kaxkas BbIOOpKa HAa3bIBAaETCS PENpe3eHTATUBHOMN?

IlepeuncinTe OCHOBHBIE XapaKTEPUCTUKU BapUALMOHHOTO PAJIA.
Yo Ha3bIBAETCS IMOJIUTOHOM YacTOT?

Uro uzyuaer crepeomerpusi?

[lepeuncinure akCHOMBI CTEPEOMETPUH.

JlaiiTe ornpezeseHne napamuieabHbIX PSAMBIX B IPOCTPAHCTBE.
Chopmynupyiite MOHATHE NAPAIIIEIBHOCTH TPEX MPSIMBIX.
Chopmynupyiite MOHATHE NApAJIIETIBHOCTH MPSIMON U TNIOCKOCTH.
JlaiiTe onpeneseHne yria Mexay IpsIMbIMU B IIPOCTPAHCTBE.
Kaxkue npsimble Ha3bIBalOTCA CKPEIIMBAIOIIUMUCS ?
ChopmynupyiiTe NOHATHE MApATIIEIBHBIX IJTIOCKOCTEH.
[Iepeuncnure cBOWCTBA NApPALIEIBHBIX ITIOCKOCTEN.
ChopmynupyiiTe NoHATHE NEPHEHAUKYISIPHBIX IPSIMBIX B IPOCTPAHCTBE.
Cdopmynupyiite TeopeMy O mapajlIeNbHbIX MPSMBIX, TEPIEHAUKYIISIPHBIX

K IINTOCKOCTH.

156.
157.
158.
159.
160.
l161.
162.
163.
164.
165.
166.
167.
168.
169.
170.

ChopmynupyiiTe npu3HaK NEepHeHIUKYISIPHOCTH MPSIMON U TJIOCKOCTH.
ChopmynupyiiTe TeopemMy 0 IPSIMOM MEPIICHINKYIISIPHOM K TIJIOCKOCTH.
UYTo Ha3bIBAETCS PACCTOSTHUEM OT TOYKH JO MJIOCKOCTH?
Cdopmynupyiite Teopemy 0 TpEX NEPHEHAUKYIApaXx.

UTo Ha3bIBAETCS YIIIOM MEXIY MPSIMOUN U TNIOCKOCTBIO?

Uto Takoe ABYTrpaHHBIN yroJi?

CdopmynupyiiTe npu3HaK NepHeHANKYISIPHOCTH JABYX MIOCKOCTEH.
CdopmynupyiiTe MOHATHE MHOTOIPAHHOTO yTJa.

Kakne MHOTOrpaHHUKM HA3bIBAIOTCS BBITYKIBIMU?

UTto Ha3bIBaeTCs pa3BEPTKON MHOTOIpaHHUKA?

Uto Ha3bIBAETCS TEOMETPUUECKUM TEJIOM?

Uro Takoe nmapaienenunen?

[Iepeunciaure OCHOBHBIE AIIEMEHTHI [apajuIesICIUIIeaa.

Kakoii mapannenenunes Ha3bIBa€TCS MPSIMOYTOJIbHBIM?

IIepeuncnure cBOMCTBA IPAMOYTOJIBHOIO MMAPAIIIEIETTUIIEAA.



171.  CdopmynupyiiTe TeopeMy O [UIMHE JIUArOHaIM MPSMOYTOJIBHOTO
napajuienenuneaa.

172.  Chopmynupyiite CBOMCTBA JAarOHAJIEN MPSAMOYTOJIBHOTO
napajuieienuneaa.

173.  Uto Ha3bIBaeTCs TETPa’IpoM?

174.  llepeuncinuTe OCHOBHBIE 3JIEMEHTHI TETPAdIPA.

175.  CdopmynupyiiTe OCHOBHBIC TTPUHITUIIBI TIOCTPOCHUS CEUECHUHN TeTpadapa
MPSMOYTOJILHOTO MapaJijIeIenuIea.

176.  Uto Ha3pIBaeTCs MPU3MON?

177.  llepeuncnuTe OCHOBHBIE DJIEMEHTHI IPU3MBI.

178.  Kaxkas nmpu3Ma Ha3bIBaeTCs] HAKJIOHHOM?

179.  Kakas npr3mMa Ha3pIBa€TCs NPSIMOM?

180. 3anummre QopMylly BBIUMCICHUSA IUIOMIAM TIOJHOM TMOBEPXHOCTH
MIPU3MBI.

181.  UYto Ha3wpIBaeTCs MUPAMUION?

182.  IlepeynciauTe OCHOBHBIE 3JIEMEHTHI TUPAMUJIBI.

183.  Banummre ¢GopMylly BBIYUCICHUS IUIOMIATM TOJHOM TOBEPXHOCTH
MAPaAMHUJIBL.

184.  Kakas nupamua Ha3bIBAETCS IPABUIIbHOW?

185.  Kakas nupamua Ha3bIBAETCS YCEUEHHOM?

186.  llepeuncnure npaBUIIbHBIE MHOTOTPAHHHKH.

187.  Uto Ha3pIBaeTCS HWIMHAPOM?

188.  3anmmmre Gpopmyiy BEIUUCIECHUS MJIOMIAIU TOBEPXHOCTH LIMJIMHPA.

189.  Yro Ha3bIBaETCSA KOHYCOM?

190. 3anummre Gopmyy BEIYUCICHUS IIJIOMIAIU TOBEPXHOCTH KOHYCA.

191.  Kakoil KOHyC Ha3bIBAETCS YCEUEHHBIM.

192.  Yro Ha3wiBaeTcs cepoii?

193.  Yro Ha3bIBaeTCs Mapom?

194.  3Banumwute ypaBHeHUE CPeEpBHI.

195.  Ilepeuncnute pa3inuyHBIE Cllydad B3aUMHOTO pPacloiOXeHHUs chepbl U
MJIOCKOCTH.

196.  Uto Ha3bIBaeTCs KacaTeIbHOM MJIOCKOCTHIO K cepe?

197.  3anumwmte hopmyy BEIYUCICHUS IUIONMIAIN TOBEPXHOCTH ChEpHI.

198.  Ilepeunciure pa3invuHbIE CIydad B3aUMHOTO pACIOJIOKEHUS chepbl U
IIPSIMOM.

199.  Cdopmynupyiite noHaTue odbema.

200.  3anummure bopmyny BBIYMCIICHUSA o0bema MPSIMOYTOJILHOTO
napajuieienuneaa.

201.  3amumwure GopMyiLy BIUKCICHUS 00beMa IPSIMON IPU3MBI.

202.  3anummre GopMyIy BEIUUCICHUS 00beMa IIMIUHIPA.

203.  3anummute GopMyIly BBIYUCIECHUS 00beMa HAKJIOHHOW MPU3MBI.

204.  3anummute GopMyIly BBIYUCIEHUS 00BbeMa MUPAMHUIBI.



205.
206.
207.
208.

3anumure Gopmyny BeIUKCIEHUSI 00beMa KOHYCA.

3anumure Gpopmyny BeIUKCIEHUSI 00beMa apa.

Urto Ha3bIBaeTCS MPSAMOYTOIBHOM CUCTEMON KOOPJIMHAT B MMPOCTPAHCTBE?
3anuIInuTe ANrOPUTM IOCTPOEHHS TOYEK B MPSIMOYTOJBHOM CHCTEME

KOOpAWHAT B IIPOCTPAHCTBC.

209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.

Yrto Ha3bIBaEeTCA BEKTOPOM?

Kaxkue BekTOpa Ha3bIBatOTCS pABHBIMU?

UYTto Ha3bIBAETCS CYMMOM BEKTOPOB?

Yro Ha3pIBaeTCA pa3HOCTHIO BEKTOPOB?

UTo Ha3bIBAETCS YMHOKEHUEM BEKTOpA Ha YUCIIO?.
Kaxkune BekTOpa Ha3bIBalOTCSI KOMIUTAHAPHBIMHU.
3anummte GopMysbl KOOPAUHAT CEPENHBI OTPE3Ka.
3anummTe GopMyity AJIMHHBI BEKTOPA.

3anummTe GOpMyITy pacCTOSHUS MEXTY IBYMs TOUKAMHU.
Uto Ha3pIBAaETCS YIIIOM MEXIY BEKTOpAMHU?

UYto Ha3bIBAETCS CKAIIPHBIM MTPOU3BEIEHUEM BEKTOPOB?
3anummTe (GOpMyJly BBIYUCICHHS CKaJSPHOIO NMPOU3BEACHUS BEKTOPOB,

3aJIaHHBIX CBOMMH KOOpJAHWHATAMM.
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