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1. OEJA U 3AJAYU OCBOEHUA JTUCHUIIJIMHBI «<MATEMATHUKA»

eab AMCUUIIMHBI:

1.  dopmupoBaHue NpeACTaBICHUNA O MaTeMaTHKE KaK YHHBEpPCaJIbHOM

S3BIKE HAYKH, CPEICTBE MOJCIMPOBAHUS SIBJICHUH M TPOIECCOB, 00 HACAX H
METO/IaX MaTEMaTHKH;
2. pa3BUTHE JIOTHYECKOT'O MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOpaKECHMUS,
AITOPUTMUYECKOMN KYJIBTYPhI, KPUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOIMMOM
U1t Oymyreit mpodecCHOHANTBHON ACSITEIBHOCTH, JIST IPOAOHKEHUST 00pa30oBaHuUs
1 caMO0Opa30BaHMS;

3.  OBjajJeHHE MaTeMaTHYCCKUMHU 3HAHUSIMHU U YMEHHUSMH, HEOOXOIUMBIMU
B TIOBCEAHCBHOW JKM3HHM, [UII W3YyYECHUS CMEKHBIX E€CTECCTBCHHOHAYYHBIX
JTUCITUTIINH Ha 0a30BOM YPOBHE W JHUCHIUILIMH MPOQPECCHOHATBHOTO ITUKJIIA, IS
nmoiaydeHuss oOpa3oBaHHS B 00dacTAX, HE TPEOYIOIIUX  yrIyOJICHHOM
MaTEeMaTHYECKON TTOITOTOBKH;

4.  BOCTHMTaHHWE CPEICTBAMH MAaTEMATHUKH KYJIbTYPhI JIMYHOCTH, TIOHUMAHHS
3HAYMMOCTH MATeMaTHK{ JJIi HAyYHO-TEXHHYECKOTO TPOrpecca, OTHOIICHHS K
MaTeMaTUKe KakK K 4YacTh OOIIEeYeIOBEUECKOM KYJIbTYphl 4Yepe3 3HAKOMCTBO C
HCTOPUEHN pa3BUTHSI MATEMATHUKH, SBOJIFOIIUEN MATEMAaTUUYECKUX UAEH.

JInu"ocTHBIE pe3vabTaThl (Hasee — JIP):

1) poccuiickasi rpakJaHCKash HJIEHTUYHOCTb, MATPUOTU3M, YBAXKEHHE K CBOEMY
HapoJay, 4yBCTBO OTBETCTBEHHOCTH Iepel PoamHON, TropaocTh 3a CBOM Kpaid,
cBor0 PonnHy, mponuioe W HacTosee MHOTOHAIMOHANBHOTO Haponaa Poccum,
YBa)XEHUE TOCYAAPCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TUMH);

2) TpaxkIaHCKas MO3UIMS KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHAa POCCHMCKOTO
o0I1ecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE IIpaBa M OOS3aHHOCTH,
YBaXKAIOIIETO0 3aKOH M IPaBOINOPSAIOK, 00JaJarolIero 4yBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAaHHO MPUHHUMAIOLIETO TPAAULUOHHBIE HAIMOHAIBHBIE M
001IIeYesIOBEYECKHE TYMAHUCTUUECKUE U IEMOKPATUYECKHUE LIEHHOCTH;

3) TOTOBHOCTH K CykeHHI0 OTEUeCTBY, €T0 3aIlUTE;

4) chopMUPOBAHHOCTH  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAyKH M OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JAMAJIOre
KyJbTYyp, @ TaKXKe pa3IudHbIX (OpM OOIECTBEHHOTO CO3HAHMS, OCO3HAHHE
CBOEIr0 MECTa B MOJUKYJIBTYPHOM MUDE;

5) chopmMupOBaHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIUTAHUS B COOTBETCTBUU C
OOIIEYEIOBEYECKUMH [IEHHOCTSIMM W UJcealaMU TPaxIaHCKOro O0OIlecTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPUECKOM M OTBETCTBEHHOM



NEeSATEeTLHOCTH;

6) TOJEpPAaHTHOE CO3HAHHE U TMOBEJEHUE B MOJUKYJIHTYPHOM MHUpPE, TOTOBHOCThH U
CIIOCOOHOCTh BECTH MOl C JPYTUMHU JIIOJbMH, JOCTUTaTh B HEM
B3aMMONOHUMAHMS, HAXOAUTH OOIIHE 1IeJIM U COTPYAHUYATD ISl UX JOCTUXKEHUS;

7) HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMHM, JE€TbMH MIIAJIIIETO BO3pACTa,
B3pOCIBIMA B 00pa3oBaTeIbHOW, OOIIECTBEHHO  MOJIE3HOH,  yd4eOHO-
UCCJIEI0BATENBCKOM, TPOEKTHOM U APYTHX BUJIAX JEATEIbHOCTH;

8) HpPAaBCTBEHHOE CO3HAHWE U MOBEICHHE HAa OCHOBE YCBOEHHMS OOILIEYEIIOBEYECKHX
LICHHOCTEH;

9) TOTOBHOCTBH M CIOCOOHOCTH K O0Opa30BaHUIO, B TOM YHKCIE K CaMOOOpPa30BaHUIO,
Ha TPOTSHKEHUU BCEW MKU3HM, CO3HATENbHOE OTHOIIEHHE K HEMPEpPhIBHOMY
00pa3oBaHUI0 KaK YCIOBUIO YCHEHIHOW MpodeCCHOHAIBHOM M OOIIECTBEHHOM
NEesATEIbHOCTH;

10) acreTnueckoe OTHOLIEHWE K MHUPY, BKIIOYasg 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, OOUIECTBEHHBIX OTHOILICHU;

11)npunsaTue U peann3anusi LEHHOCTEHW 3I0pOBOrO M 0€30MacHOro odpasza >KU3HH,
nOTpeOHOCTH B (DU3UYECKOM CaMOCOBEPIICHCTBOBAHUU, 3aHITHSX CIIOPTHUBHO-
037I0POBUTENIHHOM JIESITEIIBHOCTHIO, HEMPUITHE BPEIHBIX IMPUBBIYCK: KYpEHHS,
yHOTPEOJICHHS! AJIKOT0JIs1, HAPKOTHKOB;

12)6epexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBbIO, KAK COOCTBEHHOMY, TaK U APYTUX JIOAEH, yMEHUE
OKa3bIBATh MEPBYIO TOMOIIIb;

13)oco3HanHblii  BBIOOp Oyaymed mpodeccur W BO3MOXKHOCTEH —peaau3ariuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K MNpodecCHOHATbHON
JESATETbHOCTH KaK BO3MOXHOCTH Y4YacCTHsl B PEIICHUM JIMYHBIX, OOIIECTBCHHBIX,
roOCyJIapCTBEHHBIX, OOIICHAIIMOHAIBLHBIX MPOOJIeM;

14)chopMUPOBAaHHOCTS  DKOJIOTHYECKOTO  MBINIUICHUS, TMOHUMAaHUS  BIUSHUSA
COLIMAJIBHO-D)KOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOAHON U COIUATBHON
Cpelibl; IPUOOPETEHHE ONBITA KOJOTO-HAIPABICHHON A TENbHOCTH;

15)0oTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbUM HAa OCHOBE OCO3HAHHOTO
IIPUHATHS LEHHOCTEN CEMENHOM KU3HH.

MeTtanpeaMeTHbie pe3vabTathl (Hajgee — MIIP):

1) ymMeHHe caMOCTOSATEIBHO OMPEACSITh e JIEATSIIbHOCTH U COCTAaBJISATh TIJIAHbI
JIESITENBbHOCTH; CaMOCTOSITEJIbHO ~ OCYWIECTBJISITh,  KOHTPOJIMPOBATH U
KOPPEKTUPOBAaTh AEATEIBHOCTD, HCIIOJIb30BaTh BCE BO3MOKHBIE PECYpPCHI IS
JOCTH)KEHUS TIOCTABJICHHBIX LEJIEM W pealn3alud IUJIAHOB JESITEIbHOCTH;
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2)

3)

4)

S)

6)
7)
8)

9)

BBIOMPATh YCIEUIHBIE CTPATErUH B PA3IMUHBIX CUTYAIIUSX;

yMEHUE MPOIYKTUBHO OOUIATHCS M B3aUMOJEHCTBOBATH B MPOLIECCE COBMECTHO
JEATEIIbHOCTH, YYUTHIBAaTh TMO3ULUUHA JPYTUX YYACTHUKOB JAESATEIbHOCTH,
¢ PekTUBHO pa3peniaTh KOHPIUKTHI;

BJIaJICHUE HABBIKAMH NIO3HABATEIBHOM, YU€OHO-HCCIIEOBATENBCKON U MPOEKTHOM
JeSITEIbHOCTH, HaBBIKAMH pa3pelieHus: MpoOaeM; COCOOHOCTh U TOTOBHOCTh K
CaMOCTOATENIbHOMY  IOMCKY  METOJIOB  pEIICHHsS  MNpaKTUYECKHX  3aj]ad,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB [TO3HAHHS;

TOTOBHOCTh M CIOCOOHOCTh K  CaMOCTOATENbHONM  MH(POPMALMOHHO-
MO3HABATENILHON JIEATEIbHOCTH, BJaJIeHHE HABBIKAMH TMOJIYYCHHUS HEOOXOIMMOM
uHQopMalMu U3 CJIOBapell pa3HbIX THUIIOB, YMEHUE OPUEHTUPOBATHCA B
pa3IMUHBIX  UCTOYHUKAX  WHGOpMalUM, KPUTHYECKH  OLIEHUBATh U
MHTEPHPETUPOBATH MH(POPMALIHIO, TTOTYYaeMYIO U3 PAa3JIMYHbIX HCTOYHUKOB;
YMEHUE UCIOJIb30BaTh CpeACcTBA HMH(POPMALMOHHBIX M KOMMYHHKAaTHUBHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3alMOHHBIX
3aJa4 ¢ coOdrofiecHHEeM TpeOOBaHWM SProHOMUKH, TEXHMKH O€30MacHOCTH,
TUTUEHBl, PECYpcOCOEpex EeHMs, TPaBOBBIX U AITHUECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€301TaCHOCTH;

YMEHUE OMNpeAeNsITh Ha3HAYeHWE M (PYHKIUU Pa3IAYHBIX  COIMAIBHBIX
WHCTUTYTOB;

YMEHUE CaMOCTOSITEIbHO OLEHWBATh M NPUHUMATh PEIICHUS, ONPEACIIAIONINE
CTPATETHUIO MOBEJEHUS, C YUETOM I'PaXkKTAHCKUX U HPABCTBEHHBIX LIEHHOCTEW;
BJIQJICHUE SI3IKOBBIMU CPEICTBAMHU — YMEHHE SICHO, JIOTUYHO M TOYHO H3J1ararhb
CBOIO TOUKY 3PEHHSI, UCIIOIb30BATh aJICKBaTHBIC 3bIKOBBIE CPECTBA,;

BJIaJICHUE HABBIKAMU TIO3HABATEIHLHON pediekcuu Kak OCO3HAHUSI COBEPIIIAEMBIX
JIEVUCTBUM M MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHMI]
CBOErO 3HAHUS M HE3HAHWS, HOBBIX IO3HABATENbHBIX 3aJa4 W CPEIACTB HX
JOCTHKEHHSL.

IMpeaxmernbie pe3yiabLTathl (I1P):

)

2)

3)

c(OPMUPOBAHHOCTh MPEACTABICHUM O HEOOXOIUMOCTH JOKa3aTeNbCTB NpU
O0OOCHOBaHMM MaTEeMATUYECKUX YTBEPXKICHUM M POJIM aKCMOMAaTUKU B
MIPOBEIACHNHN IEAYKTUBHBIX PACCYX ICHU;

c(OpMHPOBAHHOCTh TMOHATUMHOIO amnmapara IO OCHOBHBIM pasjeiiaM Kypca
MaTE€MaTUKH; 3HAHUH OCHOBHBIX TeopeMm, (HOpMyl M yYMEHHUS UX NPUMEHATDH;
YMEHHMsI JI0Ka3bIBaTh TEOPEMbl U HAXOJUTh HECTAHJAPTHBIE CHOCOOBI PELICHUS
3az1ady;

c(OPMUPOBAHHOCTh YMEHUN MOJAEIUPOBATH pealibHble CUTYyallMH, HCCIEA0BAThH



4)

S)

ITIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;
Cc()OPMUPOBAHHOCTH IPENCTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTU4YECKOTO
aHalIM3a M MX CBOMCTBAax, BIAJACHUE YMEHHUEM XapaKTEpPU30BaThb IIOBEICHUE
(GyHKIUI, HCNONb30BaHUE MOJIYYEHHBIX 3HAHUN I ONMCAHMS M aHajlIu3a
peanbHbIX 3aBUCUMOCTEN;

BJIAJICHUE YMEHUSAMM COCTABIICHHS BEPOATHOCTHBIX MOJIEJIEH 10 YCIOBHUIO 3a1a4U
U BBIYMCICHHUS BEPOSATHOCTM HACTYIUIEHHS COOBITMH, B TOM 4YHUCJIE C
npUMEHEHuEeM (QOopMysa KOMOWHATOPHUKM M OCHOBHBIX TEOPEM TEOPHH
BEPOSITHOCTEW; HCCIICAOBAHUS CIIy4YalHbIX BEJIMYUH T10 UX PACIIPECIICHHUIO.

MECTO JUCHUII/IMHBI «<MATEMATHKA» B CTPYKTYPE OCHOBHOU
OBPA30OBATEJIbHOU NTPOI'PAMMBI (OOII)

VYyebnas gucuumimHa [IJ[.01 Marematuka OTHOCHUTCS K  NPOGUIBHBIM

AUCTUITIIMHAM O6HI€O6p330B3T€JIBHOI?I IIOAT'OTOBKH.

3.

CTPYKTYPA U COAEP) KAHUE JTUCIUIIIMHBI <MATEMATHUKA»

3.1 CTpyKTypa AUCHUILITHHBI

Buj yueoHoii padoThl O6bem
4yacos

MakcumajibHas ydeOHasi HArpy3Ka (Bcero) 234

Oobs13aTesibHAs ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 202

B TOM YHCIJIC:

TeopeTHYecKoe 00yueHue (JeKI1N) 94

MPAKTUYECKHUE 3aHITUS 108

KOHCYJIbTaI[HH -
CamocrosiTesibHas padoTa o0y4yaromerocs (Bcero) 32

B TOM YHCIJIC:

BHCAYAUTOpPHAsA CaMOCTOATCIIbHAA pa60Ta -

BBIIIOJIHEHHE TOMAIIIHUX 3aJaHMH 110 pasaciiaM IUCHUIIIUHBL

[TpomexyTrouHasi arrecranus B hopme JK3aMeHa




3.2 CTpyKTypa M coaepxkanue TUCHUILTHHbI

Pazgen nucuuIuIMHbL, TEMBI pa3ziena Bunsl yue6HOH paboThl, DopMa KOHTPOJIS
TPYAOEMKOCTh B acax
BCEro | JIGKIWHU TIPaKT. cam.
3aHATHS pabota
Pazgen 1. JleiicTBUTEIbHBIC YKCIIA
Tema 1.1. Beenenue. Harypansasie uncia. 1 1 JKCIIPECC-0IIPOC
Tema 1.2. 3 1 | | JKCIPECC-0TPOC,
PannonanbHbie yncna. KOHTPOJIbHAS
pabora
Tema 1.3. 2 1 1 JKCIIPECC-0IPOC
JleiicTBUTEILHBIC YHCIIA.
Tema 1.5. 3 1 1 1 JKCIIPECC-0IIPOC,
ApudmeTnueckuii KOPEHb HATYPATBHON CTCIIEHU KOHTPOJIbHAS
pabota

Tema 1.6. 2 1 | JKCHPECC-0IPOC
CreneHu ¢ palMoHaIbHBIM ITOKa3aTeNIeM.
Tema 1.7. 2 1 1 JKCIIPECC-OIIPOC
CTeneHu ¢ )leﬁCTBI/ITeJ'H)HI)IMI/I IIOKa3aTCJIsIMU
Tema 1.8. 3 1 1 1 JKCIIPECC-0TPOC
[IpeoOpazoBaHus BRIpaXCHUH, COICPIKAIIAX
pajuKaibl.
Tema 1.9. 1 1 JKCIIPECC-0TPOC
JIeCTBHS CO CTEIICHIMI.
Pasnen 2.
CreneHHasi,
oKa3aTebHas U Jorapumrdeckas (yHKITHH.
Tema 2.1 2 1 1 JKCIIPECC-OIIPOC
Crenennas GpyHKIus, €€ CBOHCTBA
Tema 2.2 2 1 1 JKCIIPECC-0TPOC
I'paduky cTeneHHbIX GYHKIMIT
Tema 2.3. 2 1 1 JKCIIPECC-0TPOC
PaBHOCHIBHBIC YpaBHCHHA U HCpAaBCHCTBA
Tema 2.4 2 1 1 JKCIIPECC-0IIPOC
HppanmoHanbHbIe YpaBHCHHS
Tema 2.5 1 1 JKCIIPECC-0TPOC
[NokazarenpHas GyHKIMS e€ CBOWCTBA M rpad K.
Tema 2.6 2 1 1 JKCIIPECC-0IIPOC
[Toka3arenbHble YpaBHEHMsI 1 HEPABEHCTBA
Tema 2.7. 2 1 1 JKCIIPECC-0TPOC
[onsaTue norapudma
Tema 2.8 3 1 1 1 JKCIIPECC-0IIPOC
CaoiicTBa jorapuhMoB
Tema 2.9 2 1 1 JKCIIPECC-0IIPOC
Jlorapudmraeckas yHKIHS e€ CBOWCTBA H
rpaduk.
Tema 2.10 2 1 1 JKCIIPECC-0TPOC
Jlorapudmuyeckue ypaBHCHHUSI.
Tema 2.11 3 1 1 1 JKCIIPECC-0TPOC
MeTo/1bl pelieHus JorapuMUIECKUX YpaBHEHUN
Tema 2.12 2 1 1 JKCIIPECC-0IIPOC
Jlorapudmrueckue HepaBEHCTBA.
Paznen 3.
OCHOBBI TPUTOHOMETPUH.
Tema 3.1. 2 1 1 JKCIPECC-0IIPOC
Panguannas mepa yria.
Tema 3.2. 1 1 JKCIIPECC-0TIPOC
UwncnoBasi OKPYKHOCTb.
Tema 3.3. 3 1 1 1 JKCIPECC-0IIPOC
OmnpeneneHne CHHyca, KOCHHYCa M TaHTEHCA yTia.
3HaKH CHHYCa, KOCHHYCa, TAHT€HCA, KOTAHTCHCA.
Tema 3.4. 2 1 1 JKCIPECC-0IIPOC
3aBUCHUMOCTD MEXKAY CUHYCOM, KOCUHYCOM,
TaHT€HCOM M KOTAHI'CHCOM OJIHOTO M TOTO K€ YTJIa.
Tema 3.5. 1 1 JKCIIPECC-OIIPOC
CuHyc, KOCHHYC ¥ TaHT€HC YTJI0B (t) 1
(-1).




Tewma 3.6.
DOopMYyIIBI CIOKEHUS.

9KCIIPECC-0IpoOC

Tema 3.7.
CuHYC, KOCHHYC M TAHT'€HC JBOMHOIO yria.

SKCIIPECC-01IpoOC

Tema 3.8.
DopMyIel IpUBEICHUS

IKCIIPECC-0NPOC

Tema 3.9.
Pemenne ynpaxHeHUH.

SKCIIPECC-0IIPOC

Tema 3.10.

CyMMa 1 pa3HOCTh CHHYCOB M KOCHHYCOB.
[IpeoOpa3oBaHue MPOCTSHIITIX
TPUTOHOMETPUYECKHUX BBIPOKEHUHN

IKCIIPECC-0NPOC

Tema 3.11.
[IpeoOpa3oBanHue MPOCTSHIITIX
TPUTOHOMETPUYECKHUX BBIPAKEHUHN

SKCIIPECC-0IIPpOC

Tema 3.12.
Perienue ypaBHeHwii sin t = a, cos t = a.

9KCIIPECC-0TIPOC,
KOHTpOJIbHAs
pabota

Tema 3.13.
Pemenne ypaBHeHuii tgt = a, ctgt = a.

SKCIIPECC-0IIPOC

Tema 3.14.
IIpocreiimye TPUrOHOMETPUUECKHUE HEPABEHCTBA

IKCIIPECC-0IIPOcC,
KOHTPOJIbHAS
pabota

Tema 3.15.
OCHOBHBIE METO/IBI PEIICHUS
TPUTOHOMETPHUYCCKHUX YpaBHEHUH.

IKCIIPECC-01IPOC

Pasnen 4.
DYHKIMH, UX CBOWCTBA U IPadUKH.

Tema 4.1
O0nacTp ONpeaeIeHust 1 MHOXECTBO 3HAYCHUH
¢bynkuuid. ['paduk pynkimu. CriocoObl 3a1aHus
GyHKIUH

9KCIIPECC-0TPOC

Tema 4.2
CaoiicTBa QYHKIUI.

SKCIIPECC-01IPOC

Tema 4.3
O6partHbie QYHKIIHH.

9KCIIPECC-0TPOC

Tema 4.4
CBOICTBa CTEIIEHHOM, MTOKA3aTeIbHON U
siorapuMuUeCKON (HYHKIUIA.

SKCIIPECC-01IPOC

Tema 4.5.
Tpuronomerpuueckue QyHKIIMU UX CBOHCTBA U
rpaduku. OOpaTHbIe TPUTOHOMETPUUYECKHE

GbyHKIAN

IKCIIPECC-01IPOC

Tema 4.6.
[IpeobpazoBanue rpadUKOB TPUTOHOMETPHUUECKHUX

GYHKITUH.

IKCIIPECC-01IPOC

Tema 4.7.
IMocTpoeHue rpa kOB TPUTOHOMETPUICCKHUX

GbyHKIHH

IKCIIPECC-01IPOC

Paspnen 5
YpaBHEHUs 1 HEPABEHCTBA.

Tema 5.1
YpaBHEHME € OJIHOM IEPEMEHHOM.

IKCIIPECC-01IPOC

Tema 5.2.
MeTo/1bl pellieHUs] YPaBHEHUH.

9KCIIPECC-OTPOC

Tema 5.3.
Pewenue cucreM ypaBHEHUI.

9KCIIPECC-0TIPOC,
KOHTPOJIbHAS
pabota

Tema 5.4
HepaseHncTBa ¢ 0/1HOM MTepeMEHHOM.

9KCIIPECC-OTPOC

Tema 5.5.
Pewenne pa3HbIX BUJOB HEPABEHCTB.

3KCIpPecc-oIIpoc,
KOHTPOJIbHAS
pabora

Tema 5.6.
Mertonbl pelieHus HepaBeHCTB. Pelenue
YpaBHEHHH 1 HEPABEHCTB IPaHUECKH.

IKCIPECC-OMNPOC

Pazgen 6.




KOOpL[I/IHaTbI 1 BCKTOPBLI.

Tema 6.1
[IpsiMoyrosbHas CHCTeMa KOOPAUHAT B
MPOCTPAHCTBE.

ITonsatue BekTOpa B MPOCTpaHCTBE. PaBeHCTBO
BEKTOPOB.

9KCIIPECC-0MPOC

Tema 6.2.

JlelicTBus Hax BEKTOpaMH.

IKCIIPECC-0NPOC

Tema 6.3.

KOMHJ’IaHapHLIe BCKTOPLI.

IKCIIPECC-ONPOC

Tema 6.4.
KoopauHaTel TOUKH U KOOPAMHATHI BEKTOPA B

IpocTpaHcTBe. JIelicTBUSA Hal BEKTOpamH,
3aJaHHBIMH CBOMMH KOOPANHATAMH.

IKCIIPECC-0MPOC

Tema 6.5.

CKaJ’IHpHOG MMPOU3BEACHUC IBYX BEKTOPOB.

IKCIIPECC-0NPOC

Tema 6.6.

PaccrostHue mexny aByms Toukamu. Jlenenue
OTpe3Ka B JAHHOM OTHOIIICHUH.

SKCIIPECC-01IPOC

Pasnen 7.
IIpsiMble ¥ MJIOCKOCTU B MPOCTPAHCTBE.

Tema 7.1.
OCHOBHBIE TTOHITHSI CTEPEOMETPHH.

9KCIIPECC-0TPOC

Tema 7.2.
Pemenue 3anauy.

9KCIIPECC-0TPOC,
KOHTpOJIbHAs
pabota

Tema 7.3.
[NapasuiebHbIE IPSAMBIC B IIPOCTPAHCTBE.

9KCIIPECC-0TPOC

Tema 7.4.
[TapannenbHOCTh NPSMOK U TIIOCKOCTH.

SKCIIPECC-01IPOC

Tema 7.5
Permenue 3agauy.

9KCIIPECC-0TPOC

Tema 7.6
CKpeuBaronuecs npsmMole. YToa MeXIy
TPSIMBIMH.

IKCIIPECC-01IPOC

Tema 7.7.
[TapasnenbHOCTb MIOCKOCTEN.

9KCIIPECC-0TPOC

Tema 7.8.
Pemenue 3anaud.

9KCIIPECC-0TPOC

Tema 7.9.
Tetpasap v napaienaenumnes.

IKCIIPECC-01IPOC

Tema 7.10.
[TepneHIUKYISIPHOCTD MPSIMOM M TUTOCKOCTH.

SKCIIPECC-01IPOC

Tema 7.11.
PaccrosiHue OT TOYKH JI0 MI0CKOCTH. Teopema y
TPEX MEePIEHINKYJIsIpax.

9KCIIPECC-0TPOC

Tema 7.12.
JByrpannsiii yroi. IleprnenauKkyasspHOCTb
IIOCKOCTEH

9KCIIPECC-OTPOC

Tema 7.13.
I'eomMeTpHUYeCKHe TPeoOpa30OBaHusl MPOCTPAHCTBA.

9KCIIPECC-0TIPOC,
KOHTPOJIbHAsA
pabota

Paznen 8.
MHOrorpaHHHMKH.

Tema 8.1
MHoOrorpaHHuKH.

9KCIIPECC-0TIPOC,
KOHTPOJIbHAS
pabota

Tema 8.2.
[Tpusma.

9KCIIPECC-OTPOC

Tema 8.3.
apannenenunen. Kyo.

SKCIIPECC-01IPOC




Tema 8.4.
IIupamuna.

9KCIIPECC-0IpoOC

Tema 8.5.
YcedeHHas nupaMuga

SKCIIPECC-01IpoOC

Tema 8.6.
Ceuenne Ky0a , mapajulelICIuIe 1a.

IKCIIPECC-0NPOC

Tema 8.7.
Pemenue 3agau.

SKCIIPECC-0IIPOC

Tema 8.8.
[IpaBuIbHBIC MHOTOIPAHHUKH.

IKCIIPECC-0NPOC

Tema 8.9.
Pemenue 3agauq.

SKCIIPECC-0IIPOC

Tema 8.10.
CeueHus1 MHOTOTPAaHHHUKOB.

IKCIIPECC-0MPOC

Pa3nen 9.
Tena ¥ HOBEPXHOCTHU BpalllCHHSI.

Tema 9.1
Hununnap. Ceuenust

9KCIIPECC-0MpPocC,
KOHTPOJIbHAS
pabota

Tema 9.2
Pemenue 3agau.

SKCIIPECC-0IIPOC

Tema 9.3.
Konyc. Ceuenus.

9KCIIPECC-0TPOC,
KOHTpOJIbHAs
pabota

Tema 9.4.
Pemenue 3agau.

9KCIIPECC-0TPOC

Tema 9.5.
[ITap u chepa.

9KCIIPECC-0TPOC

Paznen 10
M3MepeHus: B reoMeTpuH.

Tema 10.1.
[Tronagy MOBEpXHOCTH MHOTOTPAHHHUKOB.

9KCIIPECC-0TPOC

Tema 10.2.
[Inomaas NOBEPXHOCTH LMIMHAPA.

9KCIIPECC-0TPOC

Tema 10.3.
[Tnomaap MOBEPXHOCTH KOHYCA.

SKCIIPECC-01IPOC

Tema 10.4.
O0beM u ero mmeperns. O0beM Kyda u
napasuiesenuIe/a.

9KCIIPECC-0TPOC

Tema 10.5.
OO0BEM NPU3MBI U LIUJTUHAPA.

9KCIIPECC-0TPOC

Tema 10.6.
O06BEM upaMuIBl U KOHYCA.

IKCIIPECC-01IPOC

Tema 10.7.
TTonoGue temn.

JKCIIPECC-0TIPOC,
KOHTPOJIbHAsA
pabota

Pazgen 11.

Hauana MmaTemaTudeckoro aHaiansa.

Tema 11.1
YucmoBbIe MOCIEI0BATEILHOCTH

IKCIIPECC-01IPOC

Tema 11.2.
[penen pyHKIMH.

9KCIPECC-0Ipoc,
KOHTPOJIbHAsA
pabora

Tema 11.3.
[ToHsATHE O HEMPEPHIBHOCTH (HYHKIIHH.

IKCIPECC-0MNPOC

Tema 11.4.

9KCIIPECC-0TIPOC,

IIpousBonHas. KOHTpOJIbHAs
pabota

Tema 11.5. 3KCHPECC-0Ipoc

[paBmwia quddpeHnmupoBanus.

Tema 11.6

[Tpou3BOIHBIC DIEMEHTAPHBIX (PYHKITHIA.

IKCIPECC-OMNPOC

Tema 11.7.
[Mpumenenne npasmi audhepeHIUPOBAHHS U
TaOJIHI, IPOM3BOIHBIX K PEUICHHUIO 3a/1a4.

9KCIIPECC-OTPOC
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Tema 11.8. 2 1 1 JKCIIPECC-0IPOC

JnbdepenumpoBanme cyMMBbI, TPOU3BEACHUS U

Y4acTHOTO.

Tema 11.9. 2 1 1 JKCIIPECC-0IPOC

JnddepeHmpoBanue CI0KHON G YHKIIMH.

Tema 11.10 3 1 1 1 JKCIIPECC-0IIPOC

I'eoMeTpHUECKUM CMBICI IPOU3BOIHOM.

Tema 11.11. 2 1 1 JKCIIPECC-0IIPOC

DOuU3nYeCKU CMBICI IPOM3BOTHOM.

Tema 11.12. 1 1 3KCHPECC-0IPOC

IIpumeneHue NPOU3BOJHON K UCCIIEI0BAHUIO

rpauKoB.

Tema 11.13. 1 1 JKCIIPECC-0IPOC

[Ipumenenne npou3BOJHON K UCCIIEI0BAHUIO

rpaduKoB

Tema 11.14. 2 1 1 3KCIpecCc-0Ipoc,

HOCTpOCHI/Ie rpaCbI/IKOB C IPUMEHEHUEM KOHTPOJIbHAs

MIPOU3BOJHOM. pabora

Tema 11.15. 2 1 1 JKCIIPECC-OIIPOC

[Ipou3BoIHBIC BTOPOTO MOPSIKA.

Tema 11.16 1 1 JKCIIPECC-0TPOC

[lepBooOpasHasi.

Tema 11.17. 3 1 1 1 JKCIIPECC-0IIPOC,

Hurerpai. KOHTPOJIbHAS
pabota

Tema 11.18 2 1 1 JKCIPECC-0IIPOC

Tabnuia MHTErpaos.

Tema 11.19. 2 1 1 JKCIIPECC-0IIPOC

KpuBosiuHeitHas Tpamnemys U HHTerpail.

Tema 11.20. 2 1 1 JKCIIPECC-OIIPOC

Brruncnenne onpenenéHHOro HHTErpana.

Paznen 12.

KomOunnatoprka, Teopus BEpOSATHOCTEH.

CratucTuka.

Tema 12.1. 1 1 JKCIIPECC-0TPOC

[paBuio npousseneHus. [lepecTaHOBKH.

Tema 12.2. 2 1 1 JKCIIPECC-0IIPOC,

Pasmemenue. KOHTPOJIbHAs
pabota

Tema 12.3. 2 1 1 JKCIPECC-0IIPOC

CoueTaHus U UX CBOMCTBA.

Tema 12.4. 2 1 1 JKCIIPECC-0IIPOC

CoOpITHS.

Tema 12.5. 2 1 1 JKCIIPECC-0TPOC

BeposarHOCT COOBITHSI.

Tema 12.7. 2 1 1 JKCIIPECC-0TPOC

CraTucTuiecKre TaHHbIC.

Tema 12.8. 1 1 JKCIIPECC-0IIPOC

LleHTpasIbHBIE TEHICHIIUH

Tema 12.9. 1 1 JKCHPECC-0IPOC

Mepsi pazbpoca.

Hroro 234 94 108 32

3.3 Conep:xanue pas3aeoB JUCUUIJINHbBI

Pa3}1€HBI JUCHUIIIINHBI, TCMBbI
paszena

ConepxaHue pasfenna

Paznen 1. [lelicTBUTE/IbHbIE
qucaa

Tema 1.1. BBegenue.
HatypaJjbHble yncja.

MaremaTika B HayKe, TEXHUKE, 3KOHOMHUKE, WH(POPMANUOHHBIX TEXHOJOTHAX H
MPAaKTUYECKON nesTenpbHOCTH. llemn wW  3amadym  M3ydYeHHE

MAaTEMaTUKU B
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YUPESKACHUAX CPEIHETO IPOPECCHOHATEHOTO0 00pa30BaHusl.

3anuch HATypaldbHBIX dYHCEN. ApupMeTwueckne ACUCTBUSI HAI HATypaJbHBIMH
yrciaaMu. J[eJeHrue ¢ OCTaTKOM, TPU3HAKU JCIMMOCTH. Pa3ioKeHue HaTypalbHOTO
Yrcia Ha TMPOCThIe MHOXUTenu. HamOonpmmidi oOmuii nenutens. Hanmenbiiee
o0l11ee KpaTHoOE.

Tema 1.2.
PanuonajbHbIe YHCIA.

OO6bIkHOBEeHHBIE ApoOu. [IpaBuibHbBIC, HENpaBUIbHBIE APOOH. PaBeHCTBO Apobeii.
OcHoBHOe cBoiicTBO npodu. Cokpamenue npodeit. [Ipuenenue apodeit k obImemMy
3HaMeHaTeno. ApupMeTHdeckne ACHCTBUS HaX OOBIKHOBEHHBIMH JIPOOSMHU.
Hecsitnunbie ApoOu. ApudmerHueckue ICHCTBHA HAJ OCCATUYHBIMUA IPOOSIMHU.
Iponentsr. OOparieHne OOBIKHOBEHHON IpoOM B OCCKOHEUHYIO JCCATHYHYIO
epHoANYecKy0 1podb. KoopauHaTHas mpsiMasi. MHOKECTBO PallMOHATBHBIX YHCEIL.

Tema 1.3.
JleiicTBUTEILHBIE YHCJIA.

Uppanmonansabie yucna. [efictButensHble uncna. Yucnopas mpsmas. O003HaueHHS
HEKOTOPBIX YMCIOBBIX MHOXkecTB. CpaBHeHME AeiicTBUTENbHBIX uuces. CBOMCTBa
YHUCIIOBBIX HEPAaBEHCTB. YHCIIOBBIE MPOMEKYTKH. MOAyIb AEHCTBUTEIBHOTO YUCIIA.
QopMyna paccTOSIHUS MEXIAy [JByMs Toukamu. IlpaBuna pelcTBus Haj
JefcTBUTENbHBIMU  yuciamMu. CBoiicTBa  apuMETHYCCKHX  JCHCTBUH  HaJ
neficTBuTensHBIME gucnaMmu. [Ipomoprmm. Ilenmast wacte umcma. J{poOHas dacth
4HCIa.

Tema 1.5.
Apupmernyeckuii KOpeHb
HATYPAJIbHOH CTeneHHu

Omnpenenenre apupMeTHYECKOro KBaapaTHOro KopHs. CBOHCTBa apu(pMETHUECKHX
KopHeil. KopeHb HeUeTHOH CTEeNeHN U3 OTPULATENIBHOTO YHCIa

Tema 1.6.
CreneHn ¢ panMoHaJIbHBIM
MoKa3areJjeM.

CreneHb C HaTypaJbHBIM TIOKazaTesneM. CBOHCTBa CTENEHH C HATypalbHBIM
nokazaTesneM. CTeleHb ¢ Hy/leBbIM IoKa3areneM. CTeneHb ¢ OTPULATENIbHBIM LEIbIM
nokasareneM. CTaHIapTHBIN BU TOJI0XKHUTENBHOTO JEUCTBUTEIBHOIO YUCIA.

Tema 1.7.
CreneHu ¢ AeHCTBUTEIbHBIMU
MOKAa3aTeJIaMH

CreneHp ¢ npoOHBIM TOKa3areneM. CBoiicTBa cTemeHed ¢ palnHOHAIbHBIMU
nokazatemsiMu. [IpeoOpa3oBaHue paIMOHANBHBIX, HPPALOHAIBHBIX, CTEHCHHBIX,
BbIpaKEHUM.

Tema 1.8. [TpeoOpa3oBaHue palUOHAIBHBIX, HPPALMOHAIBHBIX, CTENCHHBIX, BBIPAKCHUH.
IIpeoOpa3zoBaHusi BbIpa:KeH U, [IpeobOpazoBanue anredpanyecKiX BIPAXKEHHH, COACPIKAIINX KOPHH.

CO/IepKALIUX PAAUKAJIbI.

Tema 1.9. [TpeoOpazoBanue anreOpanyecKux BBIpXEHUI], CoJIepKaIIIX KOPHH.

JeiicTBuUS CO cTENEeHAMMU.

Hpeo6pa3OBaHI/Ie PAlUMOHAJIbHBIX, HPPALIXMOHAJIbHBIX, CTCTICHHBIX, BBIpa)I(eHI/Iﬁ.

Paznen 2.

CrenenHnasi,

noka3zarejibHasi U
Jgorapugmvudeckasi QyHKIHH.

Tema 2.1
CreneHHas GpyHkuus, eé
CBOlicTBA

Crenennas QyHKIus, e€ CBOiCTBa

Tema 2.2
I'pa¢gukm cTeneHHbIX (PYHKIMI

[MocTpoenue rpaMKOB CTENEHHBIX (QYHKIMH

Tema 2.3.
PaBHOCHIbHBIE ypaBHEHUS U
HEPABEHCTBA

PaBHOCHILHEIC YpaBHCHUSA U HEPABCHCTBA.

Tema 2.4
HppanuoHajbHble YPaBHEHHUsI

Pemenne uppannoHaIbHbIX YPaBHEHUN.

Tema 2.5
IMoka3atenbHasa QpyHKIUSA €€
CBOJliCTBA U rpaduk.

[MTokazatesnbHas QyHKIUS €€ CBOMCTBA U rpaduK.

Tema 2.6 Pemrenue nokazarenbHbIX ypaBHEHUH. Pellienue nokasarenbHbIX HEPABEHCTB.
Iloka3aTenbHbIe ypaBHEHUS U

HepaBeHCTBA

Tema 2.7. JlorapudpmupoBanue u oOpaTHOe JeWCTBHE TMOTeHIUpoBanue. OnpenencHue
IousiTue Norapugma jorapugma MoJoXKHUTEIHHOTO YHCIIA 110 JAHHOMY OCHOBAHHIO.

Tema 2.8 OcHoBHOe Jorapudpmuyeckoe ToxzaecTBo. IlpaBmma nedictBust ¢ norapupmamu.

CoiicTBa norapupmos

OCHOBHEIE CBOMCTBa JACCATUYHBIX MW HATypPaJIbHBIX J'IOFapI/Iq)MOB. HpI/IMCHeHI/Ie B
BBIYUCIICHUAX.

Tema 2.9
Jlorapupmuyeckas pyHknus eé
CBOICTBA U rpaduK.

Jlorapudmuueckas pyHkuus e€ cBoiicTBa U rpaduk.

Tema 2.10
JlorapugmMuyeckue ypaBHeHusl.

ITorenmmposanue. [IpaBuna pemenus torapupMHUIECKUX ypaBHEHHH.

Tema 2.11
MeToasb! penieHust
JorapupMuyecKux ypaBHeHMii

Hcnonb30BaTh NMpH pelIeHUH JorapupMUIECKUX YpaBHEHHH CBOWCTBA JIOrapH(MOB,
3aMeHy NIepEeMEHHOM, KOPHU KBaIPATHOTO YPAaBHEHHS.

Tema 2.12

[lpumenenne B pemieHHHM  JorapuMUYECKHX  HEPaBEeHCTB M CBOICTBa

Jlorapupmuueckue norapupmuyeckord ¢yHKIMH. VICmomb30BaTh TPH PEHICHUH JIOTapH(YMUIECKUX

HepaBeHCTBA. HEpaBEHCTB CBOWCTBA JIOTapu(MOB, 3aMEHy IEepPEMEHHOH, KOPHH KBaJPaTHOTO
YpaBHEHHS.

Pazpnea 3.
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OCHOBBI TPUTOHOMETPHUH.

Tema 3.1.
PanuanHas mepa yrJa.

Pagunannas mepa yria. BpamarensHoe qBUKEHUE.

Tema 3.2. YucnoBast OKpY;KHOCTb Ha KOOPAMHATHOM INIOCKOCTH.
YucaoBasi OKPYKHOCTb.
Tema 3.3. Omnpenenerne TpuroHoMeTpudecknx (GyHKmuA. OnpeneneHne CHHYCOB, KOCHHYCOB

Omnpenesenne cHHyca, KOCHHYCA
U TaHTeHca yrja. 3HaKH CHHYyca,
KOCHHYCAa, TAHT€HCa,
KOTaHreHca.

yTII0B. 3HaKH TPUTOHOMETPHUYECKHUX (DYHKIUH MO 9ETBEPTAM.

Tema 3.4.

3aBHCHMOCTH MEKAY CHHYCOM,
KOCHHYCOM, TAHT€HCOM H
KOTAHTe€HCOM O/THOTO M TOTO Ke

[TonapHasi 3aBHCMMOCTB MEXJy TpUrOHOMeTpHueckuMH (yHKuusiMu. OCHOBHOE
TPUTOHOMETPHYECKOE TOXAECTBO. IIpiMEHEeHnEe OCHOBHOTO TPHTOHOMETPUYECKOTO
TOXJIECTBA JUIA TOKAECCTBEHHBIX IIPEOOPa30BaHMI.

yraa.

Tema 3.5. BepaxkeHue cuHyca, KOCUHyca M TaHI'€HCa YIJIOB (-t) 4epe3 CHUHYC, KOCHUHYC H
Cunyc, KOCHHYC M TAHI€HC YIJIOB | tagrenc yrua (-t).

()m

(-t).

Tema 3.6. CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC CyMMBI U Pa3HOCTHU JABYX yIJIOB. BelpaxeHue
DopMmy.JIbI CII0KEHHSI. CHHYCa, KOCHHYCa ¥ TAHT'€HCAa CYMMBbI YTJIOB Uepe3 3Ha4eHHUs 3TUX YTIIOB.

Tema 3.7. [IpeoOpa3oBanue cuHyca, KOCHHyCa M TaHTe€Hca IBOMHOTO YIJa, MCHOJIB3YS

CuHyc, KOCHHYC U TAHT€HC
JBOMHOIO yrJia.

(dopmyibl cioxeHus: nByX yrioB. [IpeoOpazoBanue cuHyca, KOCHHYCa W TaHIeHCA
MTOJIOBUHHOTO YTJIa, UCHONB3YS (POPMYJIBI CIIOKCHUS.

Tema 3.8. TIpuBe/IcHHE CHHYCOB, KOCHHYCOB M TAaHreHCOB yriaoB Gombmmx 90° K cHHycaM,
@opmyJibl NpUBEICHHs KOCHHYCAaM M TAHTEHCAM YIJIOB MEHBIIMX I paBHbIX 90°

Tema 3.9. [TpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBIPAKCHHH C TOMOIIBIO  (OpPMYT
Pennenne ynpasxuenmuii. MPUBEJICHNUS, UCTIOB3YI0 (POPMYJIIBI TBOWHOTO U MOJOBUHHOTO YTIIOB.

Tema 3.10. [IpeoOpa3oBanne CyMMBI TpPUTOHOMETpPHUYECKMX (yHKIMII B Tpou3BeAEHHE U

CyMMa H pa3HOCTh CHHYCOB 1
Kocunycos. [IpeodpasoBanue

MPOU3BEACHUS B CYMMY.

npocreimmux

TPUTOHOMETPHYECKHX

BBIpa:KEHU T

Tema 3.11. [TpeoOpa3oBaHue TPUTOHOMETPHUYECKHX BBIPAKCHHH C TOMOIIBIO  (OPMYI
IIpeodpasosanue npocreiimmx MPUBEJICHNUS, UCIOIB3YI0 (HOPMYIIBI TBOWHOTO U TOJIOBHHHOTO YIOB. BeipaxkeHue
TPHTOHOMETPHHECKHX TPUTOHOMETPUUCCKUX (DYHKIMHA UYepe3 TaHreHC MOJOBHHHOTO apryMEHTa.
BBIpAsKeHU

Tema 3.12. Apxkcunyc. Apkkocunyc. [Ipocrelinine TpUroHOMETpUYECKUE ypaBHEHU. Pelenue

Penrenue ypaBHeHuii sin t = a,
cos t=a.

TPUTOHOMETPUUECKHX YPaBHEHHH.

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

ApkraHrenc. ApkkoTaHreHc. llpocTeiiline TpPUTOHOMETPHUYECKHE YpaBHEHUSL.
PereHne TpUroHOMETPUYECKUX YPAaBHEHUH.

Tema 3.14.
IIpocreiimue
TPUIOHOMETPHYECKHUE
HEPABEHCTBA

[Tpocreiimme TpUrOHOMETPHUECKHE HEPaBEHCTBA. PelleHne TpUrOHOMETPHUUYECKHX
HEpaBEHCTB.

Tema 3.15.

OcCHOBHbIE METO/IbI peleHust
TPUTOHOMETPHYECKUX
YPaBHEHMIA.

Meron BBelleHUs1 HOBOW NEpeMEeHHON. MeTo1 pa3inoxeHus: Ha MHOXKHUTENU. Pemenue
OJTHOPOJHBIX TPUTOHOMETPUUYECKUX YPAaBHEHHH.

Pa3nen 4.
@OyHKIMHU, UX CBOMCTBA U
rpaguku.

Tema 4.1

ObaacTh onpeaeeHus u
MHOeCTBO 3HAYeHUI yHKIMIA.
I'padpux pynkuuu. Criocoobt
3agaHus QyHKIUU

Ob6mnacTp onpeaeneHus 1 MHOKECTBO 3HaueHnH pyHKmii. I'paduk yHKIIIH.
Crioco65b1 3amanus GyHKINN.

Tema 4.2
CpoiicTBa QpyHKIMIi.

MOHOTOHHOCTb, ~TEPUOAWYHOCTb. IIpOMEXYTKM BO3pacTaHus | yOBIBaHMS.
I'padmueckas wuaTepnperanus. I[IpuMeps! (QYHKIMOHAIBHBIX 3aBHCHMOCTEH B
peabHbIX IPOLIECCaX U SIBICHUSIX.

Tema 4.3
Oo0partHble pyHKINH.

[Monsatue oOpaTHOH QyHKIWHU, cBoiictBa. OONacTe ONpeneneHuss U 00JIACTH
3HaueHHs1 oOpaTHOW (QyHKuMM, rpaduk oOpaTHOH QyHKIMH. ApudMmeTnyeckue
onepanuu Hajx GyHKIUsAMA. CnoxHast QyHKIHS (KOMITO3UITHS).

Tema 4.4

CgoiicTBa CTENEeHHOM,
MOKa3aTeJbHOUH M
JorapupmMuyeckoii GyHKIMIA.

Omnpenenennst GyHKUMH, nx cBoiictBa u Tpaduku. IIpeoOpazoBanus rpadukos:
HapaielbHblil IEPEHOC, CHMMETPHUSI OTHOCUTEIBHO OCEHl KOOPAMHAT U CUMMETPHS
OTHOCHTENIFHO Hadaja KOOPAMHAT, CHMMETPHS OTHOCHTEIBHO NPAMOH y=X
pacTsHKEHUE M CXKATUE BJIOJb OCEil KOOpAMHAT.
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Tema 4.5.

Tpuronomerpuuyeckue GPyHKUMHU
HX CBOIiCTBa M rpauKH.
OOpaTHbIe TPUTOHOMETPHYECKHe
GyHKIHH

OnpenencHuss TPUTOHOMETPUYCCKUAX (YHKIWIA, WX CBOWCTBA H  Tpa(UKH.
[Tepuogmanocts. CuMMeTpusi 0OpaTHBIX (QYHKIHUKA OTHOCHTEIBHO TIPAMON y=X
paCTsHKCHUE M CXKATUE BIIOJIb OCEH KOOPAMHAT.

Tema 4.6.
IIpeoGpa3oBanue rpapukoB
TPUTOHOMeTPHYECKUX (DYHKIIHIA.

CaoiicTBa 1 rpaduku TpuroHomerpuueckux ¢yHkuuid. [IpeoOpazoBanus rpadukos:
HapaelbHblil IEPEeHOC, CUMMETPHUSI OTHOCUTEIBHO OCeil KOOpAMHAT U CUMMETPHs
OTHOCHUTEJILHO Hayana KOOPANHAT, PACTSDKCHUE U CKATHUE BIOJIb OCEH KOOPAHMHAT.

Tema 4.7.
ITocTpoenue rpapuxoB
TPUTOHOMETPHYECKUX (PYHKIMI

[TpeobOpazoBanust rpaduKoOB: IApaJUICNIBHBINA MEPEHOC, CHUMMETPUS OTHOCHTEIBEHO
oceil KOOp/AMHAT M CHMMETpPHUSl OTHOCHTEJIHO Hayaja KOOPJAWHAT, PacTsDKEHHE U
c)kaTue BIONb ocell koopanHat. OnpeneneHus (QYHKIWA, UX CBOICTBAa M TpaduKH.
[IpeoOpa3oBanus rpaduKoOB: IapaJUICNIBHBIA IEPEHOC, CUMMETPUS OTHOCHTEIIHHO
oceil KOOpIMHAT ¥ CHMMETPUS OTHOCHUTEIbHO Hayaja KOOPIMHAT, CHUMMETpPHS
OTHOCHUTEJILHO NPSAMOH y=X pacTsDKCHHE M COKATHE BJIOJIb OCeil KOOpAWHAT.

Pazgen 5
YpaBHeHHUsI M HEPABEHCTBA.

Tema 5.1
YpaBHeHuUe ¢ 0OHOM

OnpezneneHue ypaBHEHUS C OJHON mepeMeHHOH. PaBHOCHIBHOCTB ypaBHEHUIL.
Jluneitnble ypaBHeHus. KBanpaTHele ypaBHeHus. [loHSATHE CENCTBUS ypaBHEHUS.

NepeMeHHO}. JlpoGHo-panoHanbpHple  ypaBHeHus.  OOJacTh  ONpEeIeleHUs  ypaBHEHHS.
Hppanuonanbuble ypaBHeHHs. Iloka3aTenbHble ypaBHEHUS.
Tema 5.2. Pemenne ypaBHeHms p(x) = 0 METOOOM pa3lIOKEHHS €ro JICBOW YacTH Ha

MeTtoab! penieHUs] ypaBHEHUH.

MHOXXWTeNU. PelleHue ypaBHEHUH METOJOM BBEJIEHUS HOBOW IIEPEMEHHOM.
bukBasnparueie ypaBHeHus. lcrosibp3oBaHHMEe CBOWCTB M TpadukoB (YHKUHMHA HpU
pellleHNH ypaBHEHMH. PeleHwe 3agad ¢ MOMOLIBIO COCTABICHHS YpaBHEHMI.
WHTepnperanyst pe3ynprara, y4eT peajlbHbIX OrpaHUUYEHUN.

Tema S.3.
Pewienue cucrem ypaBHeHUi.

CucteMbl IBYX YypaBHEHUH C JByMs II€PEeMEHHBIMH. PaBHOCWIIBHBIE CHCTEMBI.
Pemenne cuctem OByX ypaBHEHUH ¢ ABYMsI NEPEMEHHBIMU METOAOM IMOACTAHOBKH.
Pemenne cucteM AByX ypaBHEHHH C JABYMsI NEPEMEHHBIMH METOIOM CIOXKCHUS.
Pemenune cucreM AByX ypaBHEHHH C ABYMs IEPEMEHHBIMM METOJOM BBEICHUS
HOBBIX TEPEMEHHBIX. ['pauueckoe pelieHHe CHCTEM IyX YpPaBHEHHH C JOBYMS
nepeMeHHbIMH. VccrienoBaHHe CHCTEMBI ABYX JIMHEMHBIX YpaBHEHHH C JIByMs
nepeMeHHbIMU. Pelnienue 3a1a4 ¢ NOMOIIBIO COCTABJICHUS CUCTEM YPAaBHECHU.

Tema 5.4
HepagencrBa ¢ oxHoil
nepeMeHHOMH.

OCHOBHBIC TIOHATHSA, CBSI3aHHBIE C PELICHHEM HEpPaBEeHCTB. | paduueckoe pemieHue
HEPABEHCTB C OAHOM NepeMeHHOM. JIMHelHble HEpaBEeHCTBA ¢ OJHON MEPEMEHHOM.
CucrteMbl HEpPaBEHCTB ¢ OJHON mepeMeHHOH. COBOKYNHOCTh HEPABEHCTB C OIHOI
nepeMeHHOW. M300pakeHne Ha KOOPIMHATHOW IUIOCKOCTH MHOKECTBA PEIICHMI
YPaBHEHHI U HEPABEHCTB C ABYMS MIEPEMEHHBIMU U UX CUCTEM.

Tema 5.5.
Pemienue pasHbIX BU0B
HEpPaBEeHCTB.

JlpoGHo-nuHeliHble HepaBeHCTBa. HepaBeHcTBa BTOpoil crenenu. ['paduueckoe
peleHne HepaBeHCTB BTOpol creneHd. HepaBencTBa ¢ moaynsmu. [loka3arenbHbie
HepaBeHCTBa. JlorapudmMudeckue HepaBeHCTBa. VppanmoHaibHbIe HEPaBEHCTBA.

Tema 5.6.

MeToab! pelieHUsI HEPABEHCTB.
Pemienue ypaBHeHuii u
HEPABEHCTB IpauyecKH.

Pemenune panuoHanbHBIX HEPABEHCTB METOIAOM IIPOMEXYTKOB. lMcroisib3oBaHue
CBOWCTB M rpadukoB (YHKUMH TNpH pEIIeHHH HepaBeHCTB. VIHTeprperarys
pe3ysbTara, y4eT pealbHBIX OrpaHWdYeHHH. Vcrmonb3oBaHHE CBOWCTB M rpadMKoOB
(YHKIMHA TIpH pellieHUH ypaBHEHUI M HEPAaBEHCTB.

Pa3nen 6.

KoopauHaTsl 1 BeKTOPbI.

Tema 6.1

IIpsiMmoyroabHasi cucrema
KOOPAMHAT B MPOCTPAaHCTRBeE.
IlonsiTHe BekTOpa B

npocrpascrse. PaBeHcTBo
BEKTOPOB.

OCHOBHBIE IOHSITHSI, CBI3aHHBIE C BEKTOPAaMH B IPOCTPAaHCTBE. PaBEHCTBO BEKTOPOB.
[MapannensHsblil nepeHoc.

Tema 6.2.

JeiicTBUsSI HAl BEKTOPaMH.

CyMMa 1 pa3sHOCTb BEKTOPOB. VYMHOXEHHE BEKTOpPA HA YHCJIO.

Tema 6.3.

Komnnaﬂapmﬂe BEKTOPbI.

Bzanmnoe PacCIIOJIOKECHHUE BEKTOPOB B MPOCTPAHCTBE, ux CBOIICTBA.
KOMHJ’IaHapHOCTL. Pasnoxenue BEKTOpa 110 TpeM HE KOMIUIaHAPHBIM BEKTOpAM.

Tema 6.4.
KoopauHatsl ToUkH 1
KOOPAMHATHI BEKTOPa B
npocrpancrie. JlelicTBUA HAJ
BEKTOpPaMH, 3aJaHHBIMU CBOMMH
KOOPAMHATAMM.

BBenenne xoopauHar B mpocTpaHCTBe. IlocTpoeHME TOU€K U BEKTOPOB
MPSMOYTONBHOM CHCTEMe KOOPAMHAT B MpocTpaHcTBe. CyMMa U pa3sHOCTh BEKTOPOB,
YMHO)KEHHE BEKTOpa Ha YWCIIO0. BrprancieHwe MmHBI (MOIYNS) BEKTOpa IO €ro
KOOpJAUHATAM..

Tema 6.5.

CkaJjisipHoe npou3sBeieHUe JABYX
BEKTOPOB.

OnpeneneHI/Ie yriia MEXAy BEKTOpaMu. Brruucienne CKaJSIPHOI'O TPOU3BEACHU S
JABYX BEKTOPOB. Brruucienue yria MEKAy NpsSIMbIMH. Hcnonb3oBaHue KOOpAUHAT U
BEKTOPOB IMPU PCUHICHUN MAaTEMATUICCKNUX U IIPUKIIATHBIX 3a1a4.

14




Tema 6.6.

Paccrosinue Me:xkay ABymst
Toukamu. [leeHne oTpe3ka B
JaHHOM OTHOIIEHHH.

Koopaunats! cepenunnl oTpeska. Paccrosnue mexay aByms Toukamu. HaxoxneHnue
KOOPJUHATHI TOUKH, JiexkKalleh ¢ 3aJaHHBIMU KOOPAMHATAMU €TI0 KOHIIOB.

Paznen 7.
IIpsiMble N NJIOCKOCTH B
NPOCTPAHCTBeE.
Tema 7.1. Uro wm3ydaer crepeoMeTpus. AKCHOMBI crepeoMmeTpud. CIEeICTBUS W3 aKCHOM
OcHOBHbIE NOHATHS CTEpPEOMETPHH.
cTepeoMeTpHH.
Tema 7.2. Hcnonp3oBanne mpuOOpPETEHHBIX 3HAHWA B  TPAKTHYECKOW AEATEIHHOCTH.

Pemienue 3anau.

BeimonHenne ynpakHEeHNH U 3a7ad ¢ UCTIOIb30BAHIEM aKCHOM CTEPEOMETPUH M MX
cnencteuil. [IpoBefieHne foka3aTeNbHBIX PACCYXACHUI B X0€ pelleHus 3aaad.

Tema 7.3. IlonsTue napaaesbHbIX OIPSAMBIX B IPOCTpaHCTBe. IlapanenbHOCTh TPEX NPAMBIX.
IHapannenbHbie NpsAMbIC B

NPOCTPAHCTBE.

Tema 7.4. B3aumHoOe pacrnosioxeHue npsMou U IIockocTy. [IoHsaTHe napamieabHOCTU MPSIMOM

[MapaJjulenbHOCTH NPSIMOI U
TJIOCKOCTH.

U TIocKocTH. lIpu3HaK mNapauleNbHOCTH MPSMONH M IUIOCKOCTH, YTBEPXKICHHS,
HEoOX0AUMBbIe JUIsl peIlIeHHs 3a/1au.

Tema 7.5
Pemrenue 3agau.

Vcnonp3oBanue MpUOOPETEHHBIX 3HAHWA B  MPAKTHUYCCKOW  JCATEIBHOCTH,
BBIIIOJTHEHUE YIPAXHEHUM W 3a7ad C HCIOJIb3YsS TEOPEMBl U  YTBEPXKICHUS.
[IpoBenieHue 10Ka3aTEIbHBIX PACCYKICHUM B X0J1€ pELICHUS 3aa4.

Tema 7.6
CxpemuBaomuecs npsiMmbie.
YroJu Mexny npsiMmbIMH.

IloHATHE CKpeUIUBAIOIUXCA NPSAMBIX. YTJBI C COHANpPaBJICHHBIMU
ITocTpoeHne yria Mexxy IpsSMBIMH.

CTOPOHAMH.

Tema 7.7.
[MapajuleIbHOCTH NMJIOCKOCTEH.

IIpu3Hak mapanaensHOCTH ABYX MIockocTed. CBONCTBA MapajuIeNIbHBIX MII0CKOCTEH.

Tema 7.8.
Pemienue 3agau.

Hcnonp3oBaHue MpUOOPETEHHBIX 3HAHHA B  IPAKTHYCCKOW  JEATEIbHOCTH,
BBIIIOJIHEHUE YIPAXXHEHUH M 3aJad C HCIOJB3Ys TEOPEMbl U  YTBEPXKICHUS.
[IpoBeneHue JoKa3aTeNbHbIX PACCYXKACHUHN B X0/I€ PEIIeHUs 3a/1ay.

Tema 7.9.
Terpadap u napaJuiesenumnesn.

[TonsTue mMHororpanHuka. OmnpeneneHne U MOCTPOCHUE TeTpadzpa, ero CBOWCTBA.
OmnpezeneHre U MOCTpOeHHE Mapaienenumnena. [loctpoerne ceueHnd TeTpasapa u
nmapajienenumnena. Vcnonap3oBaHHE NPHOOPETCHHBIX 3HAHUM B IPAKTHYECKON
JIESITEIbHOCTH, PACIIO3HABAHUE HA YSPTEIKAX U MOJICIIAX MPOCTPAHCTBEHHBIC (hOPMBI,

COOTHOIIICHNE TPEXMEPHBIX OOBEKTOB C WX OIUCAHUAMH, W300paKCHUIMH.
[IpoBenieHue 10Ka3aTEIbHBIX PACCYKICHUM B X0J1€ pEeIIEeHUs 3a4a4.
Tema 7.10. [lepniengukynsipHass W HakJIOHHas  mOpsAMmas K  Iulockocth.  IloHsiThe

IlepneHaMKYISIPHOCTH NPAMON U
MJIOCKOCTH.

MEPHEHANKYISIPHOCTH TMPSIMOH M TIOCKOCTH. CBOMCTBO INEPNEHIUKYISIPHOCTH
IPSIMOH 1 IIFIOCKOCTH.

Tema 7.11.

PaccTosiHUe OT TOUKH 10
miockocTu. Teopema y Tpéx
neprneHauKyJaspax.

ITocTpoeHne pacCTOSHUS OT TOYKH JI0 INIOCKOCTH, IIPOEKINS TOUKU U NPSIMOIT Ha
IUIOCKOCTb. Jl0Ka3aTeIbCTBO TEOPEMBI O TPEX MEPHEHIUKYIIAPaX.

Tema 7.12.
JAByrpanubiii yroJ.
IMepneHANKYASIPHOCTH
IJIOCKOCTEH

OmnpeneneHue 1 MOCTpOSHHUE ABYTpaHHOTO yria. CBoicTBa U rpagycHas Mepa
JIBYTPaHHOTO yTIJia. Y CIIOBHE NEPHEHUKYJISIPHOCTH TUIOCKOCTEH.

Tema 7.13.
I'eomerpuyeckue
npeo0pa3oBaHus NMPOCTPAHCTBA.

CI/IMMGTpI/Iﬂ OTHOCHUTCJIbHO IIJIOCKOCTH, HapaHHeHLHLIﬁ TEPEHOC.

Paznen 8.

MHOrorpaHHMKH.

Tema 8.1 Teno um ero moBepXHOCTb. MHOrOrpaHHble Yyriibl. MHOIOrpaHHUKH. Bepiuunsl,
MHOrorpaHHMKH. pebpa, rpaHu MHOTOTpaHHUKa. PazBepTka. Boimykiple MHOTOTpaHHHUKH.

Tema 8.2. Onpenenenue. Ilpsmas u HaknoHHas npusMma. IIpaBunbnas npusma. CuMMeTpus B
Hpuzma. IpHU3Me, pelIeHue 3a1ad.

Tema 8.3. MMapamnenenunen. Ky6. Cummerpus B mapamurenenunene. Cummerpus B KyoOe.
Mapannenenunen. Kyo. Pemienue 3aaau.

Tema 8.4. IMupamuna. IIpaBunenas nupamuga. Tetpasap. Cummerpun B nupamuze. Pemenue
ITupamuaa. 3a7a4.

Tema 8.5. Yceuennas nupamuaa. E€ 0coOEHHOCTH U CBOKCTBA.

YceuenHas nupamMuaa

Tema 8.6. IlocTpoenue ceuenuil. Pacnio3zHaBaHue Ha 4epTexax U MOJAEIAX IIPOCTPAHCTBEHHBIE
Ceuenne ky0a , (hOpMBI, COOTHOIIIEHNE TPEXMEPHBIX OOBEKTOB C UX OMHCAHUSIMHE, H300pKECHUIMHI
napaJuiejenumnena.

Tema 8.7. Hcnonb3oBaHue NpHOOPETEHHBIX 3HAHMH B  NPAKTHYECKOW  JesTeNIbHOCTH,

Pemenue 3agau.

AHAJIM3UPOBAHUEC B HpOCTef/'IH_II/IX ClIydasaX B3aMMHOTO PacCHoOJIOKCHUA 00BEKTOB B
IMPOCTPAHCTBE,; 1/1306pa>1<eHHe OCHOBHBIX MHOI'OI'paHHUKOB; BBIIOJHCHHC qepTexceﬁ
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MO YCIIOBHSIM 3aJlla4; IMOCTPOCHHE MPOCTCHITNX CEYCHUi KyOa, mapajuienenumnena,
pelieHre IUIAaHUMETPUYECKHX W TPOCTEHIINX CTEPEOMETPHUYSCKUX 3aJad  Ha
HAXOXJCHUC TE€OMETPHUYCCKUX BEIMYHMH (IJIMH, YIJIOB, IUIOIIAJCH); UCIOIb30BaHUC
MPU PENICHUU CTEPEOMETPHUYCCKHUX 3a/1ad IUTAHUMETPUUCCKUX (PAaKTOB U METOJIOB;
MIPOBEICHUE JOKA3aTEIbHBIX PACCYKICHUHA B X0/I¢ PEIICHHUS 33,134,

Tema 8.8.
IIpaBujbHbIE MHOTOTPAHHUKH.

Onpez[eﬂeHI/Ie. Buast IpaBUJIbHBIX MHOTOIPAHHUKOB. HOCTpOCHI/Ie CCUCHMH.

Tema 8.9.
Pemienue 3aaau.

Vcnonp3oBanne MpHOOpPETEHHBIX 3HAHWA B  TPAKTHYECKOW AEATENBHOCTH,
AaHATM3MPOBAHME B MPOCTEHINMX CIIydasx B3aHMHOTO PAcIOJOXEHHS OOBEKTOB B
MPOCTPAHCTBE; N300paKEHHE OCHOBHBIX MHOTOI'DAHHUKOB; BBIIIOJIHEHUE YepTEXei
[0 YCIOBHMSAM 33/1a4; MOCTPOEHHE MPOCTEHINNX cedeHWH KyOa, mapaulesnenuresa,
pElICHNE IIAHUMETPUYECKHX M MPOCTEHIINX CTEPEOMETPHUYECKUX 3aJad Ha
HaxXO0XJICHHE T€OMETPHYECKUX BEIWYMH ([UIMH, YIJIOB, IUIOLIAeH); UCTIOIb30BAaHHE
IPU PENICHUH CTEPEOMETPHUUECKHUX 3ahad IUIAHUMETPHUIECKHX (DAaKTOB U METOMOB;
MPOBEICHUE JOKA3aTEIbHBIX PACCYKACHUN B XOJIE PEIICHHS 3a/1a4;

Tema 8.10.
CeyeHHsI MHOTOTPAHHUKOB.

Ceuennss KyOa, mnpm3sMsl © mupamuasl. llpeacraBieHume o
MHOTOTPaHHHKAX (TeTpadip, Ky0, OKTadp, JOACKAdAP M UKOCAIIP).

IIPaBUJIBHBIX

Pasznen 9.
Tes1a M MOBEPXHOCTH BpalleHNsI.

Tema 9.1
Huannap. Ceyenust

[unmuaap. OcHoBaHKe, BEICOTA, OOKOBAs MOBEPXHOCTH, 00pa3yrolias, pa3BepTka.
OceBble CeUYCHHS M CEUCHHUS, TapalIebHbIC OCHOBAHHIO.

Tema 9.2
Pemienue 3apau.

Hcnonb30BaTh NpU PELICHUH CTEPEOMETPUUECKUX 331a4 TUIaHUMEeTpHYecKue (akThl
Y METO/IBI; IPOBOJIUTD JI0Ka3aTENIbHBIE PACCY)KICHUS B XOJIE PELICHUS 3312

Tema 9.3.
Konyc. Ceuenus.

Konyc. OcHoBanue, BbicoTa, 00KOBasi IOBEPXHOCTH, 00pasyrolias, pa3BepTKa.
OceBbIe CEUCHUSI U CEUCHHS, MapaieIbHbIE OCHOBAHUIO.

Tema 9.4.
Pemienue 3agau.

Hcnonb30BaTh NpU PELICHUH CTEPEOMETPUUECKUX 331a4 TUIaHUMETpHYecKue (akThl
Y METO/IBI; IPOBOJUTD JI0Ka3aTeNIbHBIE PACCY)KICHHUS B XO/I€ PEIICHNUS 3a1a4

Tema 9.5. ap u cdepa, ux ceuenns. KacarenpHas mI0cKoCTb K cepe. Y cedeHHbIH KOHYC.

lap u chepa. OcHoBaHme, BBICOTa, 00KOBast HIOBEPXHOCTH, 00pa3yromas, pa3sepTka. OceBbie
CCUCHHUS M CEUCHUSI, TapaJUIeIIbHbIE OCHOBAHMIO.

Paznen 10

HN3mepeHusi B reoMeTpHUH.

Tema 10.1.
ILnomaau moBepXHOCTH

IlousTue Tiouraay mMOBEPXHOCTH. Hnoma)m TMMOBEPXHOCTU MHOTOTPAHHUKOB.

MHOTOTPAHHHUKOB.

Tema 10.2. INonsATHE Miomany NOBEpXHOCTH NUIHHAPA. DOpMyIIBI IIIOMAN TOBEPXHOCTH

ILnomaas moBepxHOCTH LWIMHIpPA. Berurcnenus miomaneil IoBepXHOCTEN IPOCTPAHCTBEHHBIX TEJ IIPU

HHJIMHAPA. peLIeHNH NPaKTHIECKUX 3a/1a4, UCIONIB3YsI TP HEOOXOJMMOCTH CIIPABOYHUKH U
BBIUUCIIUTEIbHBIE YCTPOUCTBA.

Tema 10.3. [TonsTre monaau MOBEpXHOCTH KOHYyca. DOpMYIIbI TUIOIIAIN TOBEPXHOCTH KOHYCA.

[nomaas mMoBepxXHOCTH KOHYcCA.

Briuucnienus miomaaei NOBEpXHOCTEN NPOCTPAHCTBEHHBIX TEJ NPU PELIEHUH
MPaKTUYECKUX 3a]1a4, UCIIONB3Ys MPH HEOOXOIUMOCTH CITPABOYHUKH H
BBIUHUCJINTEIbHBIC YCTPONCTRA.

Tema 10.4.
O0bem u ero uamepenusi. Oobem
Ky0a n napajJenenunena.

IMoustue 00bemMa npocThix Tel. UuTerpanbaas hopmyina oobema. O0bem Kyda u
napasuiesieune/ia.

Tema 10.5.
O0béM Npu3MBbI M IMUJIHHAPA.

Wnrerpasnphas Gopmyna oovema. O6mias popmyia 00beMoB Ten BpaiieHus. Oobem
NPHU3MBI U LIIIMHIPA.

Tema 10.6.
O0bEéM nupamMuabl 1 KOHYCA.

O6mas popmyrna ooObemMoB Tei BpameHus. O0bEM MUpaMuIbl U KOHYCa.

Tema 10.7.
IlogoOue TeJr.

HO,Z[O6I/IC ten. OTHOIICHUS Hnomanef/i HOBerHOCTGﬁ 1 00bEMOB HO,Z[O6HI)IX TECII.

Paszgen 11.

Haugaia MmaTeMaTHY€eCKOTro
aHaJm3a.

Tema 11.1
YucioBbIE MOCJIEA0BATEILHOCTH

Omnpenenenue nocienoBarenbHOCTH. CocoOb! 3a1aHNS TOCIIEL0BATEILHOCTH.
Omnpenenenne apupmeTnaeckoit nporpeccun. CBoiicTBa apuMeTHIECKO
nporpeccun. OnpeaeneHue reoMerpudeckoi nporpeccun. CBolcTBa
reomMeTpuueckoi mporpeccun. [ToHaTHE 0 Ipeene NocIe0BaTeIFHOCTH.
Brruncnenue npenenos nocnegoBatenbHocTel. CylliecTBoBaHMe Mpeena
MOHOTOHHOH OrpaHMYEHHON MocaenoBaTenbHOoCcTH. CyMMHpOBaHUE
nocienoBatenbHocTel. beckoHeuHo yOBIBaIomas reoMeTpruaecKkas MporpeccHs 1 ee
cymMma.
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Tema 11.2. Ipenen pyukuun y = f (x) nmpu x —oo. ['opu3oHTaNBHAS aCHMITOTA. BhuucneHue
IpenenoB QyHKUUN IpU X —>00.

Hpenen pynxknnmn. e ymxn P

Tema 11.3. IIpenen ¢pyuakuum B Touke. HempepsiBHOCTE QyHKITNH. BepTrkanpHas acHMITTOTA.

IlonsiTHE 0 HeNPEePBLIBHOCTH Brruncienne npenenoB GyHKINN B TOUKE.

bynkumn.

Tema 11.4. [pupamenue aprymenra. [Ipupamenue ¢pynkmuu. OnpeeieHue Ipor3BOIHOM.

[pousBoaunas. Dopmynel quddepernnpoBanus. Tabmmna nponsBoassx. JuddeperunpoBanme
CYMMBI, IpoU3BeieH s, yacTHOTO. CioxxHast QyHKIMS U ee nuddepeHmpoBanue.
du3nuecKuil CMBICI MPOU3BOIHON. BTOpast mpon3BoHas u ee GU3NICSCKUNA CMBICIT.
Kacarenpaas k rpaduky ¢pyHxmmn. [Ipou3BogHbIE OCHOBHBIX IEMEHTAPHBIX
¢ynkumii. [IpumeneHre TpPON3BOIHOM K UCCIEA0BaHUIO (PYHKINI U IIOCTPOCHUIO
rpadukoB. [IpousBoHbie 00paTHON (GYHKIIUK U KOMITO3UIIMA (YHKIIUH.

Tema 11.5. ®opmynsl quppepernnmpopanus. Tadbmuna npou3BoAHBIX. BeiBox GpopMystbl

IpaBuiaa nuppeHupoBaHus.

HaXO’KICHUS TIPOU3BOIHOM CTeNeHHOW (QyHKIHH. [Ipon3BOIHBIE HEKOTOPBIX
9JIEMEHTAPHBIX (DYHKIHUH.

Tema 11.6 [TpousBonHble cTenennoi. [TokazarenbHO, lorapudMuuecKoit n
IIpousBoaHbIe 3J1eMEHTAPHBIX TPUTOHOMETPHUECKHUX (PyHKIHUH.

byHKIHi.

Tema 11.7. Onpenenenue npousBoaHoit. @opmyisl quddepennuposanus. Tadnuia

IIpumenenne npapuJ
auddepenurpoBanus u Tadiu,
NPON3BOHBIX K PelIeHUIO 3a1a4.

npon3BoaHbIX. [uddepeHnnpoBanue CyMMbl, TPOU3BEACHUS, YACTHOTO.

Tema 11.8.
JAuddepenunpoBanue cymMMbl,
NPON3BEICHUS M YACTHOIO.

Tabnuua npousBoaubix. nd hepeHunpoBanie CyMMbl, TPOU3BEICHHS, YACTHOTO.

Tema 11.9.
JAuddepenunpoBanue ca0xHOM

CroxHas ¢yHkuus u ee nuddepenimponanue. JndpdhepeHpoBaHue CyMMBI,
NPOU3BEICHHS, YACTHOTO.

byakumnn.

Tema 11.10 OnpezencHre ypaBHEHUS KacaTeNbHOM K rpaduKy QYHKIIUU U YTIIOBOTO
I'eomeTpuyeckmii cMBIC ko3 PunneHTa.

MPOU3BOIHOI.

Tema 11.11. OnpezeneHne CKOPOCTH JBIXKEHUS TOUKU U3 YPAaBHEHUS IBUKEHUS TOUKH.
DU3uYeCKHl CMBICI

MPOU3BOIHOI.

Tema 11.12. [TpumeHeHne MPOU3BOAHON K MCCIIEIOBaHUIO (DYHKIUH HA MOHOTOHHOCTb.

IIpumeHeHne NPOU3BOJHOM K
HCCJIeJOBAHNIO IPaduKoB.

Tema 11.13.
IIpumeHeHne NPOU3BOAHON K
HCCJIeJ0OBAHNIO I'PadukoB

[TpuMeHeHrEe TPOU3BOIHON K HCCIIEC0BaHUIO (DYHKIMH Ha 3KcTpeMyM. OThICKaHMe
HanOOITBIIIEr0 ¥ HAMMEHBIIIET0 3HAYCHUH HENPEPBIBHOCTH (DYHKIIMH Ha OTPE3Ke.
3amaun He OTHICKaHUE HAUOOIBIINX MU HAMMEHBIIUX 3HAYEHU N BEJIMYUH.

Tema 11.14.
IMocTpoenue rpagpuxos ¢
NpUMeHeHHeM NPOU3BOIHOI.

[TpumeHeHne Mpou3BOAHON K MMOCTpOEHUIO rpadukoB GyHkuuii. Vicons3oBaTh
MPOU3BOJIHYIO JUTS M3Y4YEHHs CBOHCTB (QYHKIIMH 1 MOCTPOSHHUS IPahUKOB.

Tema 11.15.
IIpou3BoaHbIE BTOPOT0 MOPSIIKA.

I'eomeTpruecknii 1 pU3NIECKUIT CMBICIT IPOM3BOAHON BTOPOTO HOPSIKA.
Hcnonb30BaTh NPOU3BOIHYIO LISl M3YUYEHHSI CBOHCTB (DYHKIMH M IOCTPOSHHUS
rpadMKOB, JJIsl HAXOXK/ICHHUS CKOPOCTH M YCKOPEHHUSL.

Tema 11.16 Onpenenenne nepBoodpasHoit. Tabmuma nepBoodpa3HbIX. [IpaBria BEIYUCTCHUS

IlepBooOpa3Has. epPBOOOPA3HBIX.

Tema 11.17. Omnpenenenne naterpana. Cesi3b MEXy MHTETPajoM U niepBooOpasHoii (hopmyna
HnrerpaJ. Herotona-Jletionua). [IpaBuia BEIYUCICHUS HHTETPAJIOB.

Tema 11.18 Haxoxnenne HeonpeienéHHOTo UHTETpaja ¢ MIOMOIIBIO Ta0JIUII HEPBOOOPA3HBIX.

Tabmia HHTErpajos.

Tema 11.19.
KpusoJsinHeiiHas Tpaneuus 1
HHTEerpaJ.

Brrumciates B mpocTeimmx cirydasx miomaan ¢uryp. Mcnombs3osats hopmyny
Hrrorona-Jleiibnuma.

Tema 11.20. Brruucienune onpenenéHHOro HHTETpaia, UCTOIb3Ys TaOIHUIIBl HHTETPAJIOB U
BerunciieHune onpeneéHHOro thopmyny HeroTona-Jleiionnna. Mcnonp3oBaHne HHTETpaa I BEIYUCICHHS
HHTerpaJja. TUIOIIAICH TNIOCKHX (pHTYD.

Pazgen 12.

Kom0unaropuka, Teopus

BEPOATHOCTEH.

CraTucruka.

Tema 12.1. OCHOBHBIE MTOHATHS KOMOMHATOPUKH. 3aa4y Ha MOJICYCT YHCIIa IEPECTAHOBOK.
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IIpaBuiio npousBeaeHus.

IlepecTaHOBKH.
Tema 12.2. CoeauHeHus JeMEeHTOB. 3aJaui Ha MOJCYET YHCiia pa3MeleHu.
Paszmemenne.
Tema 12.3. CoenvHeHns 3JIEMEHTOB. 3aauy Ha IIOJCYET YKMCIIa COUETaHUI.
CoueraHusi M X CBOMCTBA.
Tema 12.4. Kombunanuu cobsrtrii. [IpoTrBomonoxHbie coObITHS. Pemenne 3agad Ha epedop
Co0bITHS. BapuaHToB. ®opmyna 6mHOMa HetoToHa. CBOWCTBA OMTHOMITHAIBHBIX
ko3 dunuenton. Tpeyrompuuk [lackans.
Tema 12.5. Yuco ucxonoB. braronpusTeByIOMIBE UCXOIbI COOBITHIO A.

BepositHOCTH cOOBITHS.

Tema 12.7.
Crarucruyeckue JaHHbIE.

Craructnueckast 00pabotka naHHbIX. O0beM m3Mepenust. [Ipencrasnenue
CTAaTUCTHYECKUX JaHHBIX ( TaOJIUIBI, TUarpaMMel, Tpadukn). [ Ipuémel 3amonHeHNS.

Tema 12.8.
ILeHTpajbHble TEHACHIUH

Ilonstue reHepam,Hoﬁ COBOKYITHOCTHU U BI>I60pKI/I. Moga U3MEpPCHUs.

Tema 12.9.
Meps1 pa3opoca.

Pasmax Be16opku. OTkI0HEHHE OT cpearero. CpeaHee KBapaTHOE OTKIIOHEHHE.
Pa3max uzmepenus. Jucnepcus.

3.4. ConeprxaHnue caMOCTOATEILHOM padoThl U GopMBI ee KOHTPOJIS

No ConeprkaHue CaMOCTOSTEIBHON pabOThI Bcero uacos
/I
1. Apudmernyeckre NeicTBHS HaJl YUCIAMU. 1
2. [IpubnuxeHHBIC 3HAYCHUS BETUYNH. 1
3. ComHHUTENBHBIE TH(PHI YHCIA. 1
4. [paBuIio 3amucu TPUOTIKEHHBIX YHCET. 1
5. OxpyrieHre TPUOIIHKEHHBIX YHCEI. 1
6. I'pannmna abCOMOTHO MOTPENTHOCTH MPUOIMKEHHOTO YHCIA. 1
7. ['pannma OTHOCUTENHHOH IOTPEIIHOCTH MPUOIKESHHOTO 1
qHcIa.
8. [paBuia neiicTBU ¢ TPUOTKEHHBIME YHCIAMH. 1
9. OCHOBHBIE TPYNIBI MHKPOKAJIBKYJISATOPOB M WX OCHOBHBIE 1
OTIIMYHSI.
10. CBoiicTBa CTENEHEN. 1
11. OCHOBHBIE TIPAaBHJIA BHIITOJTHEHUS BBIYHCIUTEIBHOTO MpOIiecca. 1
12. OrnpeneneHue pajnaxa. 1
13. dopmyna nmepeBoia rpa yCHON Mephl yIiia B paJHaHHYIO. 1
14. OrnpeneneHne cuHyca, KOCUHyca, TAHT€HCa, KOTaHTeHCca yria. 1
15. OO0paTHbBIE TPUTOHOMETpUIECKHEe (QYHKIINH. 1
16. CBoiicTBa 1 rpa UKy TPUTOHOMETPHYECKUX (DYHKIIHH. 1
17. CaoiicTBa rpa¢pukn  OOpaTHBIX TPUTOHOMETPHUECKUX 1
GyHKIUH.
18. ITocTpoenue reoMeTprUECKUX peoOpa3oOBaHUiA. 1
19. Pelenne TpUroHOMETpUUECKUX HEPABEHCTB. 1
20. AKCHOMBI CTEPEOMETPHH. 1
21. B3anmMHOe pacroyioxXeHne IByX IPSMBIX B IPOCTPAHCTBE. 1
22. [MapannensHOCTh NPSMON M MIOCKOCTH. 1
23. [MapannensHOCTh MIIOCKOCTEN. 1
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24. [eprneHAUKyIAPHOCTH MPAMOIL U MIIOCKOCTH. 1
25. IlepnenauKkynsp ¥ HaKJIOHHAS. 1
26. Yroa Mexay npsMON U IIOCKOCTBIO. 1
27. I'eomerpuueckue npeoOpa3oBaHusL MIPOCTpaHCTBA: 1
[TapannenbHblit [IEpEHOC, CUMMETpHUS OTHOCUTEJILHO
TUIOCKOCTH.
28. [TapannensHoe NIPOEKTUPOBAHUE, OPTOTrOHAJIbHOE 1
MIPOCKTUPOBAHKE, IUIOMAJb  OPTOTOHATBHONW  ITPOEKINH,
n300pakeHre IPOCTPAHCTBEHHBIX (UTYP.
29. JIByrpaHHbIi yrosi. 1
30. VYroa Mexay MI0CKOCTAMHU. 1
31. [lepneHauKyASIpHOCTD IBYX MIOCKOCTEM. 1
32. [TpumeHeHne MPOM3BOAHON K UCCIICAOBAHUIO (DYHKIUH 1 1
MTOCTPOCHHIO TPadhUKOB
Hroro 32

4. OEHOYHBIE CPEJICTBA J1JI51 TEKYIIETO KOHTPOJIS
YCHEBAEMOCTH, TIPOMEKYTOYHOM ATTECTAIIMA IO HTOTAM
OCBOEHMSA JMCIUIIVIMHBI U YYHEBHO-METOJINYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHON PABOTHI CTYAEHTOB

KOHTpoJIb 1 OlIEHKa pe3yJIbTaTOB OCBOEHUS YU4EOHOU TMCHUUIIIMHBI OCYIIECTBIIAECTCS
IIPENoAAaBaTeNIeM B IIPOLIECCE IPOBEACHUS MPAKTUUECKHUX 3aHATUN, KOHTPOJIBHBIX
paboT, TECTOBBIX 3aJJaHUH, a TAKKE BBIMOJIHEHUS O0YHYAIOIIUMUCS UHANBUIYAJTbHBIX

3aJJaHUM, IPOEKTOB, UCCICAOBAHUMN

Pesynprat 00yueHus
(OCBOEHHbBIE YMEHUSI, YCBOEHHbIE 3HAHU)

@DOpMBI 1 METOIbI KOHTPOJISI U OLIEHKH
pe3yabTaTOB OOYyUEHHUSI

B pe3ynbrare ocBOE€HUS AUCHUIIINHBI
00y4aromuics JOKEH:

- copMHpOBaThH IIPEICTaBICHUS 0
HE00X0IMMOCTH JI0Ka3aTeNIbCTB npu
00OCHOBAaHHWH MaTE€MaTHYECKHX YTBEPKIACHUM
U POIM  AaKCUOMATHKM B  IPOBEACHHUH
JIeTYKTUBHBIX PacCyXJIEeHUM;

- copmMupoBaTh MNOHATHMHBIA ammapar Io
OCHOBHBIM pa3fielaM Kypca MaTeMaTHKU;
3HAaHUU OCHOBHBIX TeopeM, (GOpMyN U yMEHHUS
UX MPUMEHATH; YMEHUS JT0OKa3bIBaTh TEOPEMBI
M HaxOAMTh  HECTaHJAPTHBIE  CIIOCOOBI
penieHus 3a1ay;

- YyMeTb MOJIEIUPOBATh pEalbHbIE CUTYAlUH,
HCCIIEI0BATh IIOCTPOECHHBIE MOJIENH,
UHTEPIPETUPOBATH MOTYUEHHBIN Pe3ybTaT;

- cpopMUpOBaTh MpeCcTaBIeHHUs] 00 OCHOBHBIX
MOHATHSIX MaTEMAaTHMYECKOTO aHajlu3a U HX

Texymmit
3HAHUM:
YCTHBIN OIIPOC;

TECTHUPOBAHUE 110 TEMaM;

peleHre CUTYaIllMOHHBIX 33/1a4;

pedepatsl U uX 00CYXKJICHUE;

JIOMalTHUE 3a/1aHUs TPOOJIIEMHOTO XapaKTepa;

KOHTPOJIb KadecCTBa YCBOCHU A

COCTaBJICHUC 3aaa4
COACPpIKaHUA, 3alllnUTa.

po¢eCCuOHATBHOTO

PyOexxHbIif KOHTpOJb KadyecTBa
3HAHUM:

KOHTpOJIbHAast paboTa;
TECTUPOBAHUE IO OCHOBHBIM pa3zesiaM Kypca.

YCBOCHHS

HToroBblif KOHTPOIIL B popMe IK3aMeHa
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CBOMCTBAX, BIIaJICHUE yMEHUEM
XapaKTepU30BaTh MIOBEJICHUE byHKUIUH,
UCIIOJIb30BAaHUE IIOJYYEHHBIX 3HAHUU JUId

OIINCaHUus 158 aHaJIn3a PCAIbHBIX
3aBHCHUMOCTEH;
- BIIAACTh YMEHUSMU COCTaBJICHHS

BEPOSITHOCTHBIX MOJEJIECH 10 YCIOBUIO 3a1a4u
U BBIYUCIICHUS BEPOSITHOCTH HACTYILJICHUS
COOBITUH, B TOM 4HCIE C M[PUMEHEHHEM
(hopMyll KOMOMHATOPUKH U OCHOBHBIX TEOPEM
TEOPUH BEPOSITHOCTEH; HCCIIEN0BaHUSA
CIIy4allHbIX BEJIMYUH 110 UX PACIPEICICHUIO.

5. YYEBHO-METOAUYECKOE U UTH®POPMAILINOHHOE
OBECIIEYEHME JUCIUIIJINHBI «<MATEMATHUKA»

5.1 OcHoBHas JiuTEpaTypa

. Maremaruka: anrebpa ¥ Hayajga MaTeMaTHYECKOrO aHalau3a, TreoMEeTpus
[OnexkTpoHHBIN pecypc] . Anredpa M Hauyajga MaTeMaTHYECKOrO aHallu3a
anekTpoHHas Qopma yuebHmka s 10-11  kimaccoB  o01eo0pa3oBaTeIbHBIX
opranuzanuii (0a3oBbId ypoBeHb) : B 2 yactsax / A. I'. MopakoBuu [u np.]. -
DnekTpoH. AaH. - MockBa : Maemo3uHa, 2019. - on-line. - ). - Cuctem. TpeGoBaHUS:
Apple 10S (maumnas ¢ Bepcuu 11.0). Google Android (Haumnas ¢ Bepcuu 5.0).
Microsoft Windows (Haumnast ¢ Bepcuu 7). MoOunsHoe npuiioxenue "lllkona B
Kapmane". - 3arJ. ¢ TUTYJI. dKpaHa.

. Anrebpa m Hayajga maTreMarumdeckoro ananmmza : 10-11-i kmacchl : y4eOHUK ISt
00111e00pa3oBaTeNIbHBIX OpraHu3aiuii (0a30BbI ypOBEHB) : B 2 HaCTAX. - 8- W3.,
nepepab. - MockBa : Muemo3una, 2019 - . - (Marematuka: anrebpa W Hayajia
MaTeMaTU4yecKoro ananusza, reomerpusi). - ISBN 978-5-346-04398-0(o6m1.) (B
nep.).Y. 1 : [reopetnueckas] / A. I'. Mopnkosuu, I1. B. Cemenos. - 2019. - 446 c. :
puc. - [IpenM. ykas.: c. 444-446. - ISBN 978-5-346-04399-7 (u. 1) : PexomeHn0BaHO
M-BoMm npocsemienuss PO

5.2 lonoJiHUTEJIbHAS JIUTEPATypa

. Maremartuka (1 SKOHOMHCTOB) [DnekTpoHHBIM pecypc] / A.M. bapnykoB .—
Vnau-Yn5 : Bypsarckuil rocygapcTBennsiid yauBepcutet, 2017 .— 179 ¢. — ISBN
978-5-9793-1048-0 .— Pexxum noctyma: https://lib.rucont.ru/efd/633961

5.3 Ilepeuennr UHTEpHET-PECYPCOB U UCNIOJIb3yeMO€e POrPaMMHOE ofecTieueHne

1. Uarepner-nopran ®I'bOY BO «Mxerckas 'CXA» (http://portal.izhgsha.ru).

chwzwyemoe npozcpammHoe obecneuenue:

1. Onepammmonnas cucrema: Microsoft Windows 10 Professional. IToanucka Ha 3 roma.
Horosop Ne 9-BJ1/19 ot 07.02.2019. Tlocneansist moctymHasi Bepcusi mporpamMmbl. Astra
Linux Common Edition. JIoroBop Nel173-I'K/19 ot 12.11.2019 r.
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2. bazossiit maket nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft
Office Standard 2016. beccpounas nuiensus. Jlorosop Ne79-I'K/16 ot 11.05.2016.
Microsoft Office Standard 2013. beccpounas nunensus. Jloroop
Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft Office Standard 2013.
beccpounas nmuuensus. Jlorosop Ne26 ot 19.12.2013. Microsoft Office Professional
Plus 2010. beccpounas munensus. JJorosop Nel06-I'K ot 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

3.  HudopManuoHHO-CIpaBoYHas  cucTeMa  (CIIPAaBOYHO-IIPaBOBas  CHUCTEMA)

«Koncynbrant mmoc». Cormamenue Ne HKII2016/JICB 003 ot 11.01.2016 nansa
WCITOJIB30BAaHUS B YUEOHBIX Meisix 0eccpounoe. OOHOBIsETCS peryisapHo. JIueHnsus Ha
BCE KOMIIBIOTEPHI, HCIIOIb3yEeMbIE B Y4eOHOM MpoIiecce.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHHUILIMHBI

VYyeOHast ayquTOpHs sl IPOBEJIEHUS 3aHATHI BCEX BHJIOB, MPEILYCMOTPEHHBIX
oOpa3oBaTeNbHON NPOrpaMMoOil, B TOM 4YHCJIE€ TPYNIOBBIX M HWHIAUBUAYAIbHBIX
KOHCYJIbTAIlMi, TEKYyIEro KOHTPOJS U NPOMEKYTOYHOM arrectauuu (KaOUHET
€CTECTBEHHO-HAyYHBIX JUCLIMILINH). Aynuropus, YKOMIUIEKTOBaHHAas
CHeUaIu3upOBaHHON MEOENbI0 U TEXHUYECKUMH CPEACTBAMU OOYUYEHUS, CIIyKaIUMU
ULl TpeACTaBieHUuss ydeOHOM wuHdopManuu OOJBIION ayAUTOPUU: MEPEHOCHOU
KOMITBIOTED, MPOEKTOP, A0CKA, IKPaH, JEMOHCTPALIMOHHBIN U CIIPAaBOYHBIA MaTepHal.

AyauTtopusi JJI1  CaMOCTOSITENbHOW pPabOThl CTYAEHTOB (KOMIIBIOTEPHI, C
BO3MOKHOCTBIO TMOAKIIOYEHUS K HHPOPMALHUOHHO-TEIIEKOMMYHUKAIMOHHOW CETH
«MuTtepuer» wu oOecrneyeHWeM JOCTyna B JJIEKTPOHHYIO  MH(OPMAIIMOHHO-
oOpa3oBaTeNbHyI0 cpely 00pa30BaTeNIbHON OpraHu3alun).
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MHUHHUCTEPCTBO CEJIbCKOI'O XO3SIlICTBA POCCUMCKOMN ®EJIEPAIIUH

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIbBHOE YYPEXKIEHHUE BBICIHEI'O OBPA3OBAHUSI
«HMKEBCKAATOCYJAPCTBEHHAS CEJIbCKOXO3AUCTBEHHASA AKAJAEMMUS»

®OH/I OIIEHOYHBIX CPEJCTB
JUCHATLIMHBI <MATEMATHKA»

38.02.01 «IxoHOMHUKA U OyXTraJaTepCcKuil yueT (10 0TPACIAM)»

NxeBek 2019
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HEJIN U 3AJAYU OCBOEHUSA JUCIIUIIJIMHBI «MATEMATHUKA»

Heab AMCUUIIMHBI:

1. ¢opMmupoBaHHE MPEACTABICHUNH O MaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE
HAyKH, CPEJICTBE MOJCIUPOBAHMS SIBICHUI U TPOIECCOB, 00 HMIEAX U METOoJax
MaTeMaTHKH;

2.  pa3BUTHUE JOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHHUS,
QITOPUTMHUYECKOU KYJIbTYpbl, KPUTUYHOCTH MBIIUICHHUS] HA YPOBHE, HEOOXOAMMOM
U1t Oyaymet mpodecCHoHanbHOM NeITeTbHOCTH, IS
IPOAODKEHU 00pa30BaHUs M CaMOOOPa30BaHMS;

3.  oBiajgeHHE MaTEeMaTHUYECKUMH 3HAHUSMU MU YMEHHUSIMH, HEOOXOIUMBIMU
B TOBCEJHEBHOM JKM3HHM, JJI1 M3YyYEHUS CMEXKHBIX €CTECTBEHHOHAYYHbIX
JTUCIHUIUIMH Ha 0a30BOM YpPOBHE M JMCIMIUIUH MPO(ECCHOHATBFHOTO IUKJIA, IS
noyydeHus: oOpa3zoBaHHMsl B  OOJacTsIX, HE  TpeOyrIHX  yriayOJeHHOM
MaTeMaTHUYECKOM MOJATrOTOBKHY;

4.  BOCHUTaHHE CPEACTBAMH MAaTEMATUKH KYJbTYpbl JIMYHOCTH, TOHUMaHUS
3HaYUMOCTH MATE€MaTUKU JJIs HAayYHO-TEXHUYECKOIO TMPOTpecca, OTHOMICHUS K
MaTeMaTHKE KaK K 4YacTh OOIIeYeIOBEYECKON KyJIbTYphl 4epe3 3HAKOMCTBO C
UCTOPHUEN pa3BUTHS MAaTEMATHKH, 3BOJIIOLUEH MATEMAaTHYECKUX UICH.

JInu"ocTHBIE pe3vabLTaThl (Hasee — JIP):

1) poccuiickast rpaxaaHcKass WACHTUYHOCTb, NATPUOTH3M, YBa)KEHHE K CBOEMY
HapoOay, YyBCTBO OTBETCTBEHHOCTH Iiepen PoauHON, ropaocTe 3a CBOM Kpaw,
cBor0 PonnHy, mpomuioe M HacTosiee MHOTOHAIMOHANBHOTO Haponaa Poccuw,
YBa)XEHUE TOCYAAPCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TUMH);

2) rpaxkJaHCKasl MO3MIMS KaK aKTUBHOTO W OTBETCTBEHHOT'O 4JIEHA POCCUHCKOIO
OOIIECTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBbIE TMpaBa M OOSI3aHHOCTH,
YBaXXAIOIIET0 3aKOH M IPAaBOINOPAIOK, 00JaJarolIero 4yBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAaHHO IPUHHUMAIOLIEIO TPAJAULMOHHBIE HALMOHAJIBHBIE WU
o011eyenoBeyecKrne TyMaHUCTHYECKUE U IEMOKpPaTHUECKHEe [IEHHOCTH;

3) TOTOBHOCTH K CykeHUt0 OTeUeCTByY, €ro 3allUuTe;

4) chopMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH M OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUayore
KyJIbTYp, @ TaKXe pa3Iu4yHbIX (OpM OOIIECTBEHHOrO CO3HAHUS, OCO3HAHME
CBOEIr0 MECTa B ITOJIUKYJIbTYPHOM MUDE;

5) chopmMHpOBaHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIUTAHUS B COOTBETCTBUU C
OOIIIeYEIOBEYECKUMHU IIEHHOCTSAMU U HJAeajaMH TPakJaHCKOTO OOIIeCTBa;
TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITE€JIbHOM, TBOPUECKOM M OTBETCTBEHHOM
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JEATEIIbHOCTH;

6) TOJEpPaHTHOE CO3HAHHE U TMOBEJEHUE B MOJIMKYJIHTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JHAJIOT C JPYTUMHU JIIOJbMH, JOCTUTaTh B HEM
B3aMMONOHUMAHMS, HAXOJAUTh OOIIHE 1IeJIM U COTPYIHUYATD ISl UX JOCTUXKEHUS;

7) HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMHM, JE€TbMH MIIAJIIIETO BO3pACTa,
B3pPOCIBIMU B 00pa3oBaTENIbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  y4eOHO-
UCCJIEI0BATENBCKOM, TPOEKTHOM U APYTHX BUJIAX JIEATEIbHOCTH;

8) HpPAaBCTBEHHOE CO3HAHUE U IMOBEJIEHHE HA OCHOBE YCBOEHHs OOLICYEIOBEYECKHUX
LICHHOCTEH;

9) TOTOBHOCTBH M CIOCOOHOCTH K O0Opa30BaHUIO, B TOM YHKCJIE K CaMOOOpPa30BaHUIO,
Ha TIPOTSHKEHUU BCEW MKU3HMU, CO3HATEILHOE OTHOIIEHHE K HEMpPEepPhIBHOMY
00pa3oBaHUI0 KaK YCJIOBUIO YCHEHTHON MpodeCCHOHATBHOW M O0OIEeCTBEHHOM
NeSATEIbHOCTH;

10) screTnueckoe OTHOLIEHHWE K MHUPY, BKJIOYasg 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIOPTA, OOUIECTBEHHBIX OTHOILICHU;

11)npunsaTue U peanu3anusi LEHHOCTEHW 3I0pOBOrO M 0€30MacHOro odpasza JKU3HH,
NOTPpeOHOCTH B (M3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSIX CIIOPTHBHO-
O3JIOPOBHUTENBHON NEATEIIBHOCTHIO, HEMPUATUE BPEAHBIX NPUBBIYEK: KYPEHUS,
yHOTPEOJICHHSI AJIKOT0JIs1, HAPKOTHUKOB;

12)6epexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBbIO, KAK COOCTBEHHOMY, TaK U APYTUX JIOJEH, YMEHHE
OKa3bIBATh MEPBYIO TOMOIIIb;

13)oco3nanHbiii  BbIOOp Oyaymed mpodeccur W BO3MOXKHOCTEH —peaau3ariuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIICHHE K MpodhecCHOHaTLHOM
JESATETbHOCTH KaK BO3MOXHOCTH YYacCTHs B PEIICHUM JIMYHBIX, OOIIECTBCHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOJIEM;

14)chopMHUpPOBAHHOCTh ~ DKOJOTUYECKOTO  MBINUICHUS, TOHUMAHUS  BIUSHUS
COLIMAJIBHO-DKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE PUPOJAHON U COIUATBHON
Cpellbl; IPUOOPETEHHE OMBITA SKOJOTO-HAPABICHHON AESTENbHOCTH;

15)0oTBETCTBEHHOE OTHOIIIEHHE K CO3JaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOTO
IIPUHATHS LEHHOCTEN CEMENHOM KU3HH.

MeTtanpeaMeTHbie pe3vabTaThl (Hajgee — MIIP):

1) ymeHHe caMOCTOSATEIBHO OMPEACNISITh e AEATCIBHOCTH U COCTAaBJISThH TUIAHbI
JIESITENBbHOCTH; CaMOCTOSITEJIbHO ~ OCYWIECTBJISITh,  KOHTPOJIMPOBATH U
KOPPEKTUPOBAaTh AEATEIBHOCTD, MCIIOJIb30BaTh BCE BO3MOYKHBIE PECYpPCHI IS
JOCTH)KEHUS TIOCTABJICHHBIX LEJIEM W pealn3alud IUJIAHOB JESITEIbHOCTH;
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2)

3)

4)

S)

6)
7)
8)

9)

BBIOMPATh YCIEUIHBIE CTPATErUH B PA3IMUHBIX CUTYAIIUSX;

yMEHUE TPOJAYKTUBHO OOIIATHCS M B3aMMOJEHCTBOBATH B IPOLIECCE COBMECTHO
JNEATEIbBHOCTH, YYUTBHIBATH IO3ULUUU JPYTUX YYACTHUKOB JIEATEIBHOCTH,
¢ PekTUBHO pa3peniaTh KOHPIUKTHI;

BJIaJICHUE HABBIKAMH NIO3HABATEIBHOM, YU€OHO-HCCIIEOBATENBCKON U MPOEKTHOM
JeSATEIbHOCTH, HAaBBIKAMH pa3pelieHus] MpoOieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEJIbHOMY  TOMCKY  METOJIOB  pEIICHHsS MPaKTUYECKHX  3ajad,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB [TO3HAHHUS;

TOTOBHOCTh M CIOCOOHOCTh K  CaMOCTOATENBbHONM  MH(POPMALMOHHO-
MO3HABATENILHON JIEATEIbHOCTH, BJIaJICHHE HAaBBIKAMH TMOJy4EHUS HEOOXOIUMOM
uHQoOpMalMu U3 CIOBapell pa3HbIX THUIIOB, YMEHUE OPUEHTUPOBATHCA B
pa3IMUHBIX  WCTOYHUKAX  WHOpMalMM, KPUTHUYECKH  OLEHHBATh U
MHTEPHPETUPOBATh MH(POPMALIHIO, TIOTYYaeMYI0 U3 PAa3JIMYHbIX HCTOYHUKOB;
YMEHUE UCIOJIb30BaTh CpeAcTBA HMHPOPMALMOHHBIX MU KOMMYHHKATHBHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3alMOHHBIX
3aja4 ¢ coOdrofiecHueM TpeOOBaHUM SProHOMUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECypcocOEpex eHMs, TPaBOBBIX U AITHUUECKUX HOPM, HOPM
UH(OPMAIMOHHON 0€30MTaCHOCTH;

YMEHUE OMNpeAeNsaTh Ha3HAYeHWE M (QPYHKUUU PA3IUYHBIX  COLUATBHBIX
WHCTUTYTOB;

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

BJIaJICHUE HABBIKAMU TMO3HABATEIHHON pedieKkchy Kak OCO3HAHUSI COBEPIIAEMbIX
JIEUCTBUM M MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, I'PAHUI]
CBOETO 3HAHUS M HE3HAHWS, HOBBIX IO3HABATEIBHBIX 3aJa4 W CPEACTB HX
JOCTHKEHHSL.

IMpeaxverHbie pe3yviabLTaTthl (I1P):

)

2)

3)

c(OPMUPOBAHHOCTh MPEACTABICHUM O HEOOXOIUMOCTH JOKa3aTeNbCTB NpU
OOOCHOBAaHMM MAaTEeMAaTUYECKUX YTBEPKICHUM M POJIM aKCUOMAaTUKU B
MIPOBEIACHNHN IEAYKTUBHBIX PACCYX ICHU;

c(OpMHPOBAHHOCTh TMOHATUMHOIO amnmapara IO OCHOBHBIM pa3jeliaM Kypca
MaTE€MaTUKH; 3HAHUH OCHOBHBIX TeopeMm, (HOpMyl M yYMEHHUS UX NPUMEHATDH;
YMEHHMsI JO0Ka3bIBaTh TEOPEMBbl U HAXOIUTh HECTaHJAPTHBIE CHOCOOBI PEIICHUS
3az1ady;

c(OPMUPOBAHHOCTh YMEHUN MOJAEIUPOBATH pealibHble CUTYyallMH, HCCIEA0BAThH
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4)

S)

ITIOCTPOECHHBIE MOJIENIN, HHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTAT;
Cc()OPMUPOBAHHOCTH IPENCTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTU4YECKOTO
aHalnM3a M MX CBOMCTBax, BJIAJCHHE YMEHHEM XapaKTEpPU30BaTb IIOBEICHUE
(GyHKIUI, HCNONb30BaHUE MOJIYYEHHBIX 3HAHUN I ONMCAHMS M aHajlIu3a
peanbHbIX 3aBUCUMOCTEN;

BJIAJICHUE YMEHUSAMH COCTABIICHUS BEPOATHOCTHBIX MOJEJIEH 110 YCIOBHUIO 3a1a4H
U BBIYMCICHHUS BEPOSTHOCTH HACTYIUIEHHS COOBITUHM, B TOM YHCIE C

npuMeHeHueM (QopMysal KOMOWHATOPHUKM M OCHOBHBIX TEOPEM TEOPHH

BGpOHTHOCTGﬁ; HCCICAO0OBAaHU cnyqaﬁHHx BCJIMYUH I10 UX PACIIPCACICHULO.

OIIEHOYHBIE CPEJACTBA JJIsA TEKYIIET'O KOHTPOJISI YCHIHEBAEMOCTMN,

IMPOMEKYTOUYHOM ATTECTAIIMHA 11O U'TOTAM OCBOEHUW S JUCITATIJIMHBI U
YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSTEJABHON PABOTHI

CTYAEHTOB

KOHTpoJIb 1 OlIeHKa pe3yJIbTaTOB OCBOEHUS YYEOHOU IMCUUIIIIMHBI OCYIIECTBIIAETCS

MMpCroaaBaTcJICM B IIPOUCCCE ITPOBCACHUA ITPAKTUICCKUX BaHHTHﬁ, KOHTPOJIbHBIX

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

3aJJaHUM, IPOEKTOB, UCCIECAOBAHUI

Pesynprar 00yueHus
(OCBOEHHbBIE YMEHUSI, YCBOCHHBIE 3HAHU)

@®opMbI U METOABI KOHTPOJIS U OLIEHKH
pe3yabTaTOB OOYUECHHUS

B pe3ynbrare ocBOE€HUS AUCHUIIINHBI
00y4aroIuics JOIKEH:

- copMHpOBaThH IIPEICTaBICHUS 0
HE00X0IMMOCTH JIOKa3aTeNIbCTB pu
00OCHOBAaHHWH MaTE€MaTHYECKHUX YTBEPKIACHUM
U POIM  aKCUOMATHKM B  IPOBEACHHUH
JENYKTUBHBIX PacCyXIE€HUN;

- copmupoBaTh MNOHATHMHBIA ammapar Io
OCHOBHBIM pas3feiaM Kypca MaTeMaTHKU;
3HaHUI OCHOBHBIX Te€opeM, (GOpMyIT U YMEHHS
UX IPUMEHATH; YMEHUS JT0OKa3bIBaTh TEOPEMBI
M HaxOAMTh  HECTaHJAPTHBIE  CIIOCOOBI
pelIeHns 3a1ay;

- YMETb MOJEIUPOBATh pealbHbIE CUTYAllUH,
HCCIIEI0BATh IIOCTPOECHHBIE MOJIENH,
UHTEPIPETUPOBATH MOTYYEHHBIN PE3YNbTaT;

- cpopMUpOBaTh MpecTaBIeHUs] 00 OCHOBHBIX
MOHATHSIX MAaTEMAaTHYECKOTO aHalu3a U HX
CBOMCTBAX, BJIaJICHUE YMEHHEM
XapaKkTepu3oBaTh  MOBeAeHHE  (YHKIUH,
UCIIOJIb30BaHUE IIOJYYEHHBIX 3HAHUU JUId
ONMCAaHUs u aHaJIn3a peaIbHBIX

Texymmit
3HAHUM:
YCTHBIN OIIPOC;

TECTHPOBAHUE 110 TEMaM;

pelIeHre CUTYaIllMOHHBIX 33/1a4;

pedepatsl U uX 00CYXKJIeHUE;

JIOMaITHUE 33/1aHUs TPOOJIIEMHOTO XapaKTepa;

KOHTPOJIb KadyeCTBa YCBOCHUA

COCTaBJICHUC 3aaa4
COACPpIKaHUA, 3alllUTa.

poeCCHOHATIEHOTO

PyOexHbIif KOHTpPOJb KadyecTBa
3HAHUM:

KOHTpOJIbHAast paboTa;
TECTUPOBAHUE IO OCHOBHBIM pa3zeliaM Kypca.

YCBOCHUS

HToroBelif KOHTPOIIL B popMe dK3aMeHa
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3aBHCUMOCTEH;

- BIAJETh YMEHUSIMU COCTaBJICHUS
BEPOATHOCTHBIX MOJIEJICH MO YCIOBUIO 3a/a4d
U BBIYUCIEHUS BEPOSTHOCTH HACTYIUJIEHUS
COOBITHIA, B TOM 4YHCIE C M[PUMEHCHHEM
dhopMysT KOMOMHATOPHKHA W OCHOBHBIX TEOPEM
TEOpUHU BEPOSATHOCTEM; HUCCIEIOBaHUS
CIIy4alHBIX BEJIMYMH 10 UX PACIIPEIEICHHUIO.

Bomnpoch! 1J151 IOATOTOBKY K 3K3aMeHY W CAMOKOHTPOJIA:
UT0 Takoe MHOKECTBO HATypaIbHBIX YMCEN?
J1aTh MOHATHE MHOKECTBA LIEJIBIX YHCEIL.
CdopmynupoBaTh MOHATHE APOOHOTO U PAIMOHAIBHOTO YHUCIIA.
CdopmynupoBaTh onpe/iereHue UpparmoOHAIBHOTO YUCIIA.
JlaTh onpeenieHue MHOKECTBA IEMCTBUTEIbHBIX YHCEN.
[TepeuncauTh OCHOBHBIE JEUCTBUS HAJl JEUCTBUTEIILHBIMUA YACIAMMU.
JlaTe onpeneneHnue KOMIUIEKCHOTO YUCIA.
Kakue KoOMITJIEKCHBIE YHCIIa HA3bIBAKOTCA PABHBIMHU?
9. Kak ckinanpiBaTh, BEBIUUTATh, YMHOXKATh U JICIUTh KOMILJIEKCHBIC YKCIia?

10. Kaxkune yncia Ha3pIBarOTCS KOMIUIEKCHO CONPSKEHHBIMU ?

11. Yro Ha3pIBaeTCAa MOIYJIEM KOMILUIEKCHOTO yucia?

12. Y10 Takoe KOMIUIEKCHAS IJIOCKOCTH?

13. Kak u3o0paxaeTcsi KOMIUIEKCHOE YHCIIO Ha KOMIUIEKCHOM TIOCKOCTH.

14. Yrto Ha3bIBaeTCS TPUTOHOMETPUYECKON (POpPMONM 3amucu KOMILIEKCHOTO
yucnua?

15. W3BiedyeHue KOpHS U3 KOMIUIEKCHOTO YKCIIA.

16. Pemienne KkBapaTHBIX YPABHEHUN C KOMIUIEKCHBIMH KOPHSIMU.

17. CdopmynupoBaTh NMOHATHE aOCOTIOTHOM MOTPENTHOCTH MPUOIHMKESHHOIO
3HAYEHUA YHUCIa.

18. Yto Ha3bIBaeTcs rpaHuliel abcomoTHol norpemuoctu? 19.  Kaxkue
uM(ppbl HA3BIBAIOTCA BEPHBIMU IU(ppamMu yuciia?
20. Cdopmynupyiite npaBuiia OKpYIrJICHHUs NPUOIMKEHHBIX YHCETT.
21. CdopmynupyiTe MOHATHE OTHOCUTEIBHON MOTPEIIHOCTU MPUOTUKEHHOTO
3HAYEHUA YHUCIa.
22. Cdopmynupyiite mpaBuia CIOXKEHHUS, BRIUUTAHUS, YMHOKEHUS, JCICHHUSI,
BO3BEJICHHS B CTCNCHb W M3BJICUCHUS KOPHS W3 TMPUOJMKEHHBIX 3HAYCHUN
YHUCenl.
23. CdopmynupyiiTe TOHITHE CTENIEHU C LEIBIM U HATypaJbHBIM MTOKa3aTeieM
Y NIEPEYUCIIUTE UX CBOMCTBA.
24. CdopmynupyiTe NOHATHE apUPMETHUECKOTO KOPHSI HATYpaJIbHOW CTENICHH
Y TIEPEYHCIIUTE €T0 CBOKWCTBA.
25. CdopmynupyiiTe MNOHATHE CTENEHUW C PAlMOHAJIBHBIM IOKA3aTeleM M
IIEPEYUCIIUTE €€ CBOMCTBA.

XA BB

27



26. CdopmynupyiiTe TOHSITHE CTEMEHUW C JACUCTBUTEIBHBIM TOKAa3aTeIeM U
NEePEeUnCIINTE €€ CBOICTBA.

27. llepeuucnuTe OCHOBHBIE TpaBWia MpeoOpa3OBaHUS PAIMOHAIBHBIX,
UPpALMOHATBHBIX, CTEIICHHBIX U TTOKA3aTEJIbHBIX BHIPAKECHHM.

28. Jlaiite ompeaeneHue jgorapudma.

29. CdopmynupyiiTe OCHOBHOE JIOrapu(pMUUECcKOe TOXKIECTBO.

30. CdopmynupyiiTe cBOKCTBA JOorapudMOB.

31. Yto Ha3bIBaeTCs AECATHUYHBIM JOrapupmMom?

32. Yrto Ha3bIBaeTCs HaTypalbHbIM JOrapupMom?

33. 3Bamummute (opmyay mepexoia OT OJHOTO OCHOBaHHWA Jiorapudma K
ApYromy.

34. Yro Takoe paauaHHas mepa yria’?

35. 3anummute hopMyInbl epexojia OT TPaayCHOW MEphl yria K paguaHHON U
OT paJIMaHHOU K I'PpaJyCHOM.

36. JlaiiTe onpeneneHue CUHyca, KOCHHYCa U TAHT€HCa yTJa.

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

38. 3anummTe (OpMYJIBI BBIpAXKAIOUIME 3aBUCUMOCTb MEXIY CHHYCOM,
KOCHHYCOM M TaHT€HCOM OJITHOT'O M TOTO K€ yIJa.

39. CdopmynupyiiTe OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

40. 3anumure GopMyJbl KOCUHYCA, CHHYCA U TAHTE€HCA YIJIOB O U —(.

41. 3anumure GOpMYJIIbI CIOKEHUS.

42. 3anumure GpopMysibl CHHYCa, KOCHHYCa U TaHT€HCa ABOMHOIO yrJia.

43. 3anumurte GopMysbl CHHYCa, KOCHHYCA U TAHT€HCA MOJOBUHHOIO YIJIa.

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

45. 3anumure GopMyIbl CYMMBI U Pa3HOCTH CUHYCOB.

46. 3anumurte GopMyIIbI CYMMBI U Pa3HOCTH KOCHHYCOB.

47. 3anumure GopMyJibl MPOU3BEICHUS CHHYCOB U KOCUHYCOB.

48. JlaiiTe onpenesieHne apKCUHYyCa, ApKKOCUHYCA U apKTaHI€HCa YHCIIA.

49. UYro HazbiBaeTcst GyHKIIHMEH?

50. Yo HazwiBaeTcs rpadukoM QyHKITUN?

51. Tlepeuuncnute ciocoObl 3a1aHus QYHKITUH.

52. Yo Takoe ob6sacth onpenencHust GyHKIUU?

53. UYt0 Takoe MHOXXECTBO 3HAYEHUI (PyHKIUU?

54. Tlepeunciaute OCHOBHbIE CBOMCTBA (YHKIIUU.

55. Yto Takoe acUMINTOTHI rpaduka PyHKIIMU?

56. Kak onpenenuTh MPOMEKYTKH 3HAKOMOCTOSHCTBA (PYHKIIUN?

57. CdopmynupyiiTe MOHATHE CTEIICHHOW (QYHKIINH, IEPEUUCITUTE €€ CBOMCTBA
U paccKaxuTe 00 0cOOEHHOCTAX TpaduKa CTEEHHON (QYHKITUH.

58. Kakue QpyHKIMM Ha3bIBaIOTCSA B3aUMHO OOpPaTHBIMU?

59. Kakas ¢pyHKIMS Ha3bIBACTCA CIOXKHON?

60. Cdopmynupyiite MOHATHE NPOOHO-THMHEHHOW (YHKIIMHU, TEPEUHCIIUTE €€
CBOMCTBA U PaCCKaXUTE 00 0COOCHHOCTSIX Trpaduka QyHKIIUH.
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61. Cdopmynupyiite MNOHATHE TOKa3aTeIbHOW (YHKIUU, TEPEUYHCIUTE €€
CBOMCTBA U paCCKaX)UTE 00 0COOEHHOCTSIX Irpaduka Mmoka3aTeabHON QYHKIIMH.
62. Cdopmynupyiite MoHsATHE JorapuMUUECKOd (PYHKIMH, MEPEUUCITUTE €€
CBOMCTBA W pacCKaxuTe 00 O0COOCHHOCTSAX Tpaduka jgorapudMuIecKon
GbyHKIUY.

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

64. ChopmynupyiiTe MOHSATHE OOPATHBIX TPUTOHOMETPUUECKUX (YHKIIH,
NEPEYUCINTE HMX CBOMCTBA W PACCKAXUTE 00 OCOOEHHOCTAX TpadHKOB
OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUHA.

65. UYto Ha3bIBaeTCs ypaBHEHHUEM?

66. Kaxkoe ypaBHEHHE Ha3bIBACTCS JIMHEHHBIM?

67. Yto Ha3bIBaETCA CUCTEMOUN YPABHEHUN C JBYMS HEU3BECTHBIMU?

68. UTo Ha3bpIBa€TCA YMCIOBBIMUA HEPABEHCTBAMU?

69. Ilepeunciaure OCHOBHBIE IIpaBWJIa W METOJbBl PELICHHWS HEPAaBEHCTB U
CUCTEM HEPABEHCTB C OJTHUM HEU3BECTHBIM.

70. Kaxkue ypaBHEHUS Ha3bIBAIOTCS KBaJAPATHBIMU?

71. Ilepeuucnure OCHOBHBIE METOAbl W TMpaBUia PEUICHUA KBaJpaTHBIX
HEPaBEHCTB.

72. Kaxkue ypaBHEHUS Ha3bIBAIOTCS PABHOCUIIbHBIMUA?

73. Kaxkune HepaBeHCTBa Ha3bIBAKOTCS PABHOCWIBHBIMU ?

74. Kaxue cuCTEMBI HA3bIBAKOTCS PABHOCUIBHBIMU ?

75. Kaxkune ypaBHEHMS Ha3bIBAIOTCSI UPPALMOHAIBHBIMU?

76. IlepeuncnuTe OCHOBHBIE MPABUJIA U METOJBI PELICHUS HPPALMOHAIBHBIX
HEPaBEHCTB.

77. llepeuncnure OCHOBHBIE IPABUIIA U METOABl PEIICHUS MOKAa3aTEJIbHBIX
YPaBHEHUM.

78. IlepeunciauTe OCHOBHBIE IpPABHUJIA M METOJBl PELICHHMS MOKa3aTeIbHBIX
HEPaBEHCTB.

79. Ilepeuncnure OCHOBHBIE MpaBUiIa U METOJbI PEUICHUS JOrapupMUUECKUX
ypaBHEHUH U JIorapu(pMUIEeCKUEe HEPABEHCTB.

80. PemeHue npocTeUINX TPUTOHOMETPUUECKUX YPAaBHEHNU U HEPABEHCTB.
81. Yro Ha3bIBaeTCd YMCIOBOM MOCIIEI0BATEILHOCTHIO?

82. Urto Ha3bIBaeTCs OOLIMM 3JIEMEHTOM YHCIIOBOM MOCIEA0BATENbHOCTH?

83. Ilepeuuncnure cnocoObl 3aJJaHUsI YUCIOBBIX MOCIEA0BATEIILHOCTEN.

84. JlaiiTe ompeaeeHre npeaena YucaoBOM MOCIe10BaTEIbHOCTH.

85. Kakas unciaoBas mocjie0BaTeIbHOCTh HA3bIBACTCS CXOJSIICHCS, a Kakas
pacxozsieiics?

86. UTto Ha3bIBAETCS €-OKPECTHOCTHIO TOUKH?

87. Ilepeuncnure CBOMCTBA CXOASAIIMXCS YUCIOBBIX MOCIEA0BATEIIBHOCTEN.
88. Kakue nocienoBaTeIbHOCTH HA3LIBAIOTCA MOHOTOHHEIMU?

89. Cdopmynupyiite TeopeMy 0 IIpejiesic MOHOTOHHOM MOC/IEI0BaTEILHOCTH.
90. Yto Takoe umcio e?
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91. Ilepeuncnute TEOPEMBI O IPEIEIAX YUCIOBBIX MOCIEAOBATENBHOCTEN.

92. JlaliTe ompenesieHue npeaesia PyHKIIUH.

93. JlaiiTe onpenesieHUe OTHOCTOPOHHUX MPEIEIIOB.

94. Jlaiite onpeneneHue OECKOHEYHOIO Mpeiesia B KOHEUHOM TOUKE.

95. JlaliTe ompenesieHHE Mpeiesia B 06CKOHEYHOCTH.

96. Yto Takoe 6€CKOHEUHO MaJjible (QYyHKIUH.

97. llepeuncnante OCHOBHbBIE CBOMCTBA MPEIEIOB (HYHKIUH.

98. Maiite onpeseneHne NOHATHE HEMPEPHIBHOCTH (PYHKIIHH.

99. Ilepeuncnute cBOMCTBa (PYHKIIHI HEMTPEPHIBHBIX HAa OTPE3KE.

100. [/latiTe onpeesieHUE MPOU3BOTHON (QYHKITHU.

101. Chopmynupyiite npaBuia auddepeHnpoBaHusl.

102. Chopmynupyiite NpaBUiIo0 HAXOXKICHUS POU3BOTHON CIIOXKHON (DYHKIIMH.

103. Chopmynupyiite TpaBUIO  HAXOXKIACHUS  MPOU3BOJHON  0OpaTHOM

(GyHKUIHU.

104. Ilepeunciaute NpoU3BOIHBIE 3IEMEHTAPHBIX (DYHKIIHIA.

105. B yeMm 3akito4aeTcsi F€OMETPUIECKUN CMBICI IIPOU3BOTHOM?

106. 3anuiuTe ypaBHEHHE KacaTelbHOU K rpaduKy (QyHKIIMH.

107. Yto HazpiBaeTcs auddpepeHuuanoM QyHKIuu?

108. Chopmynupyiite AOCTaTOYHOE YCIOBME MOHOTOHHOCTA (GYHKIMM Ha

UHTEpBAJIE.

109. ChopmynupyiiTe HEOOXOUMOE U JOCTATOYHOE YCIOBHUE CYIIECTBOBAHUS

KCTpEMyMa.

110. 3anummre cxemy HaXO0XXICHUA HanOOJIbIIETO 51
HaMEHbILIEr0 3HaYEHUs PYHKIIMH Ha OTPE3KE.

111. Chopmynupyiite AOCTaTOYHOE YCIOBUE BBIMYKJIOCTH M BOTHYTOCTH

rpaduka QyHKIHUH.

112. Chopmynupyiite npaBuia HaXOXKACHUS aCUMITOT rpaduka QyHKIUY.

113. Yto Ha3biBaeTCs NepBo0Opa3HON PyHKIUU?.

114. 3anumuTte TabauUIly MepBOOOPa3HBIX JIEMEHTAPHBIX (DYHKIIHIA.

115. Chopmynupyiite npaBuiia HaX0XKJACHUS IEPBOOOPA3HBIX.

116. Kakas ¢urypa Ha3zbIBaeTCs KpUBOJIUHEHHOM Tpanenuen?

117. Kak BbIYMCIUTD ILTONIAAb KPUBOJUHENHOW Tpanenun?

118. Yto Ha3bIBaeTCa HHTETPATIOM?

119. 3anumute popmyny Herorona-JleliOnuiia.

120. Kak BBIYMCIUTH MIIOMIAAb PUTYPHI C TOMOIIBIO HHTETPAIOB?

121. Yo n3yyaetr koMOMHATOpUKA?

122. ChopmynupyiiTe OCHOBHBIE MPaBUia KOMOMHATOPUKH.

123. YUto Ha3bIBaeTCs pa3mMelieHuEM?

124. 3anumute (HopMyidy BBIYUCICHHUS pa3MEUICHUN C TOBTOPEHUSIMU U 0e3

IIOBTOPEHUM.

125. YUTto Ha3bpIBaeTCS MEPECTAHOBKOM?
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126. 3anmumute GopMyIbl MEPECTAHOBOK C TOBTOPEHUSMU U O€3 TTOBTOPEHUIA.
127. Yto Ha3bIBaeTCA COYETAHUEM?
128. 3anumute GopMysbl COYETaHHUM C TOBTOPEHUSIMU U 0€3 MOBTOPEHUI.

129.
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.

156.
157.
158.
159.
160.
l161.
162.
163.
164.
165.
166.

Urto Ha3bIBaeTCs COOBITHEM?

HazoBuTe 0CHOBHBIE TpyMIbl COOBITHI?

Kaxoe coOpiTHE Ha3bIBa€TCSl IPOTUBOIOIOKHBIM?
CdopmynupyiiTe ornpeaesieHne BepOsSTHOCTH.

3anumure GopmMyy KIaCCUYECKOTO ONPEACIICHHs BEPOSITHOCTH.
CdopmynupyiiTe TEOpEMBI CIOKEHUS BEPOSITHOCTEH.

Kakast BeposiTHOCTh Ha3bIBa€TCs YCIOBHOM?

Kaxue coObITHSsI Ha3bIBAIOTCSI HE3aBUCUMBIMU?

CdopmynupyiiTe TeopemMy NpOU3BEICHUS HE3aBUCUMBIX COOBITUI.
3anumure Gopmyny beprysim.

Uto n3ydaeT MaTeMaTH4eCKasi CTAaTUCTUKA?

UTto Takoe reHepaibHasi COBOKYITHOCTh?

Uto Ha3bIBaeTCS BEIOOPKOM?

Kaxkas BbIOOpKa Ha3bIBaETCS PeNpe3eHTATUBHOMN?

[TepeuncinuTe OCHOBHBIE XapaKTEPUCTUKNA BAPUALIMOHHOTO PAJIA.
Uto Ha3bIBAETCS MOJUTOHOM YaCTOT?

Uro uzyuaer crepeomerpusi?

[Tepeunciaure akCHOMBI CTEPEOMETPHH.

JlaiiTe onpeaeneHre napauieibHbIX IPSIMBIX B IPOCTPAHCTBE.
ChopmynupyiiTe NOHATHE MAPATIICTBHOCTH TPEX MPSIMBIX.
CdopmynupyiiTe MOHATHE NMAPATIICTLHOCTH MPSIMON U TIIIOCKOCTH.
JlaiiTe onpeneneHne yria Mex 1y IpsAMbIMUA B IPOCTPAHCTBE.
Kakue npsimbie Ha3bIBAIOTCSA CKPEITUBAIOIIUMUCS?
ChopmynupyiiTe TOHATHE MapaATICTbHBIX INTIOCKOCTEH.
[Iepeuncnure cBOMCTBA NApaJJIEIbHbBIX NIOCKOCTEN.
ChopmynupyiiTe TOHATHE NEPICHIUKYISIPHBIX MPSMBIX B TPOCTPAHCTBE.

ChopmynupyitTe TeopeMy O MapajuieIbHbIX MPSIMbIX, IEPIECHIUKYISIPHBIX
K TUIOCKOCTH.

CdopmynupyiiTe npu3HaK MEPHIECHANKYISIPHOCTH MPSIMON U TIIOCKOCTH.
ChopmynupyiiTe TeopemMy 0 IPSIMOM MEPIISHIUKYISIPHOMN K TIJIOCKOCTH.
UTo Ha3bIBAETCS PACCTOSIHUEM OT TOUKH JO IIIOCKOCTU?
Chopmynupyiite Teopemy 0 TpEX NEPICHIAUKYIApaXx.

UTo Ha3bIBAETCS YIIIOM MEXIY MPSIMOUN U TNIOCKOCTBIO?

UYTto Takoe ABYyrpaHHbIA yro?

ChopmynupyiiTe mpu3HaK MEPICHIUKYISIPHOCTH JIBYX TIJIOCKOCTEH.
CdopmynupyiiTe NOHATHE MHOTOTPAHHOTO YTJIa.

Kakue MHOrorpaHHMKH Ha3bIBAIOTCS BBIMTYKIBIMU?

UTto Ha3bIBaeTCs pa3BEPTKON MHOTOIpaHHUKA?

UTto Ha3bIBAETCS TEOMETPUUECKUM TEIIOM?
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167.  Yro Takoe mapasienenumnesn’?

168.  Ilepeuucnute OCHOBHBIE 3JIEMEHTHI NapaJlICICIUIEA.

169.  Kakoil napanienenune;; Ha3bIBaeTCA MPSIMOYTOJIbHBIM?

170.  Ilepeunciure CBOMCTBA MPSMOYTOJILHOTO Mapauiejenunesaa.

171. ChopmynupyiiTe TeopeMy O [JIMHE JUAroHajd MPSMOYTOJIbHOTO
napajuieienuneaa.

172. Chopmynupyiite CBOMCTBA JAaroHaJIen MPSAMOYTOJIBHOTO
napajuienenunesaa.

173.  UYto Ha3bIBaeTCs TETpa’ipoM?

174.  llepeuncianTe OCHOBHBIE 3JIEMEHTHI TETPAdIPA.

175.  CdopmynupyiiTe OCHOBHBIE TPUHIIUIIBI TOCTPOCHUS CEUEHUMN TEeTpadripa U
NPSMOYTOJIBHOTO Mapalieenuneaa.

176.  UYto Ha3pIBaeTCS MPU3MON?

177.  llepeuncnuTe OCHOBHBIE DJIEMEHTHI IPU3MBI.

178.  Kakas npusma Ha3bIBa€TCA HAKJIOHHOM?

179.  Kakas npr3ma Ha3bpIBa€TCs NPSIMOil?

180. 3anummmre QopMylly BBIUMCICHUSA IUIOMIAXM TIOJHOM TMOBEPXHOCTH
PU3MBI.

181.  Yto Ha3pIBaeTCS NUpAMUION?

182. [TepeuncinuTe OCHOBHBIE 3JIEMEHTHI TUPAMHUBI.

183. Banumwmte ¢GopMylly BBIYKCICHUS TUIOMIAAXA TOJHOM TOBEPXHOCTH
MAPAMHUJIBI.

184.  Kakas nupamuaa Ha3bIBAETCS TPABUIIBHOW?

185.  Kakas nupamuia Ha3bIBAETCS YCEUEHHOM?

186.  llepeuncnure npaBUIIbHBIE MHOTOTPAHHHKH.

187.  Uto Ha3bpIBaeTCS HWIMHAPOM?

188.  3anmmmre Gpopmyiy BEIYUCICHUS MJIOMAIU TOBEPXHOCTH LIMJIMHPA.

189.  Yro Ha3bIBaETCSA KOHYCOM?

190.  3anummre Gopmyiy BEIYMCICHUS MJIOMAIU TOBEPXHOCTH KOHYCA.

191.  Kakoil KOHyC Ha3bIBAETCS YCEUYEHHBIM.

192.  Yro Ha3wiBaeTcs cepoii?

193.  Yro Ha3bIBaeTCs mapom?

194.  3anumure ypaBHEHUE Cephbl.

195. Ilepeunciure pa3nvyYHbIE CIydad B3aMMHOTO PACIOJIOKEHUS chepbl U
MJIOCKOCTH.

196.  Uto Ha3bIBaeTCs KacaTeIbHOM MJIOCKOCTHIO K cepe?

197.  3anumure GopMyIly BRIYUCICHUS IJIOUIAAN TOBEPXHOCTU ChEpHI.

198.  Ilepeuncnute pa3nuyHBIE Cllydad B3aUMHOTO pPacMoOJOXKEeHHUs chepbl U
IPSAMOM.

199.  CdopmynupyiiTe noHarue odobema.
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200.

3anuiure dbopMyny  BBIYUCIEHUSA o0bemMa  MPSAMOYTOJIBHOTO

napasuielienuneaa.

201.  3anumwuTte GopMyily BEIYHCICHUS 00beMa MPSIMON MTPU3MBI.

202.  3anummre GopMyIy BIUKCICHUS 00beMa IIMIIHHIPA.

203.  3anummTte GopMyITy BEIYHCICHUS 00beMa HAKJIOHHON TIPU3MBI.

204.  3anummre GopMyy BEIUKCICHUS 00beMa MTUPAMU/IBL.

205.  3anummre GopMyIly BEIUYUCICHUS 00beMa KOHYCa.

206.  3amumwure GopMyIily BIUKCICHHUS 00beMa I1apa.

207.  Yro Ha3bIBaeTCA MPAMOYTOJIBHOM CUCTEMON KOOPAUHAT B MIPOCTPAHCTBE?

208.  3anummTe aNrOpUTM IOCTPOCHUS TOYEK B MPSIMOYTOJBHOM CHCTEME
KOOpAMHAT B MPOCTPAHCTBE.

209.  Yro Ha3bIBaeTCsA BEKTOPOM?

210.  Kaxkwne BeKTOpa Ha3bIBAIOTCS PABHBIMU?

211.  Yro Ha3bIBaeTCsa CyMMOU BEKTOPOB?

212.  Yro Ha3bpIBaeTCA pa3HOCTBHIO BEKTOPOB?

213.  Yro Ha3bIBaeTCA YMHOXEHHUEM BEKTOpPA HA YUCIIO?.

214.  Kaxkue BeKTOpa Ha3bIBAIOTCS KOMILIAHAPHBIMHU.

215,  3anumwure GopMyIbl KOOPAUHAT CEPEIUHBI OTPE3Ka.

216.  3anummuTte GopMyIy JUIMHHBI BEKTOPA.

217.  3anumwure GOpMyIly pacCTOSIHUS MEKIY ABYMs TOUKaMH.

218.  Yro Ha3bIBAECTCSA YIJIOM MEXKY BEKTOpaMu?

219.  Yro Ha3pIBaeTCA CKaJIAPHBIM IPOU3BEIECHUEM BEKTOPOB?

220.  3anummute (OpMyTy BBIUUCICHUS CKAJISPHOTO MPOU3BEJICHUS] BEKTOPOB,

3da/JaHHbIX CBOMMH KOOpANHATAMMU.
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