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HEJIN U 3AJAYU OCBOEHUSA JUCIIUIIJIMHBI «MATEMATHUKA»

eab AMCUMIIMHBI:

1.  ¢dopmupoBaHHE NPENCTABICHUA O MaTEeMaTHKE KaK yHHBEPCATBHOM
S3bIKE€ HAYKH, CPENICTBE MOJCIMPOBAHUSA SIBICHHH M MPOIECCOB, 00 HAECAX H
METO/IaX MaTEMaTHKH;

1.  pa3BHUTHE JOTUYECKOTO MBIIIUICHUS], POCTPAHCTBEHHOTO BOOOPAKEHUS,
AITOPUTMHYECKON KYJIbTYPhl, KPUTHYHOCTH MBIIUICHHS HA YPOBHE, HEOOXOIMMOM
1t Oyaymiet mpodecCHoHaTbHOMN ACSITEIIbHOCTH, IS
MPOJIOJKEHUS 00pa30BaHus M caMOOOPa30BaAHUS;

2.  OBJAJICHUE MATEeMAaTHUYECKUMU 3HAHUSAMU U YMEHUSIMHU, HEOOXOUMBIMU
B TIOBCEAHEBHON >KM3HHM, [UIsI M3YyYEHUS CMEKHBIX ECTECTBEHHOHAYUYHBIX
JUCIUIUIMH Ha 0a30BOM YPOBHE W JIUCUHUIUIMH MPOPECCHOHAIBHOTO IUKJIIA, IS
noiayuyeHuss oOpa3oBaHuUsT B 001acTsX, HE TpeOYyHOIUX  yriyOJICHHOU
MaTeMaTU4YeCKON MOJITOTOBKHY;

3. BOCIHTAaHHE CPEJICTBAMHU MATEMATUKU KYJIbTYPbl IUYHOCTH, TOHUMAHUS
3HAYMMOCTH MaTE€MaTUKH MJi1 HAyYHO-TEXHHYECKOTO MPOrpecca, OTHOILIECHUS K
MaTeMaTUKEe KaK K YacTh OOIIeYEIOBEUECKON KyJIbTYypbl 4Yepe3 3HAKOMCTBO C
HCTOPUEH pa3BUTHSI MATEMATHUKHU, SBOJIFOIIMEN MATEMATHYECKUX UACH.

JIny"ocTHBIE pe3vabLTaThl (Hasee — JIP):

1) poccwuiickas TpaKIaHCKas HICHTUYHOCTh, MATPUOTHU3M, YBKEHUE K CBOCMY
HapoOay, YyBCTBO OTBETCTBEHHOCTH Iiepen PoauHON, ropaocTe 3a CBOM Kpaw,
cBol0 PonuHy, mpomuioe W HacTosllee MHOIOHAIMOHAIBHOIO Hapoxa Poccuw,
yBa)XKEHUE TOCYAAPCTBEHHBIX CUMBOJIOB (Tep0, duiar, THMH);

2) TpaxkIaHCKas MO3UIMs KaK aKTUBHOI'O M OTBETCTBCHHOTO WICHA POCCHICKOIO
OOIIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IpaBa M OOS3aHHOCTH,
YBAXAIOLIEro 3aKOH W MPaBOIMOPSAOK, 00Jaarolero 4yBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO IPUHUMAIOLIETO TPAJAUIMOHHBIE HALMOHAIBHBIE M
o011eyenoBeYecKrue TYMaHUCTHYECKUE U IEMOKpPaTHUECKHUEe IEHHOCTH;

3) TOTOBHOCTH K CiTy:keHHIO OTEeUeCTBY, €ro 3alluTe;

4) chopMHPOBAaHHOCTh  MHPOBO33PECHHUS, COOTBETCTBYIOIIETO  COBPEMCHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMajore
KyJIbTYp, @ TaKXe pa3Iu4yHbIX (OopM O0OIIECTBEHHOrO CO3HAHUS, OCO3HAHME
CBOEr0 MECTA B MOJUKYIBTYPHOM MUDE;

5) chopMUPOBAaHHOCTH OCHOB CAMOPA3BUTHUSI U CAMOBOCIIUTAHHS B COOTBETCTBHH C
OOIIIeYEIOBEYECKUMHU IIEHHOCTSAMU U HJAeajaMH TPakJaHCKOTO OOIIeCTBa;
TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEIbHOW, TBOPUYECKOW M OTBETCTBEHHOM



JeSITEIbHOCTH;

6) ToJiepaHTHOE CO3HAHUEC M TOBEACHUE B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTh U
CIIOCOOHOCTh BECTH MOl C JPYTUMHU JIIOJbMH, JOCTUTaTh B HEM
B3aMMONIOHUMAHMSI, HAXOJAUTH OOIIHE 1IeJIM U COTPYAHUYATD ISl UX JOCTUXKECHHUS;

7) HABBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JCTHMH MIIAJINIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO  MOJIE3HOH,  y4eOHO-
UCCIIEIOBATENBCKOM, MPOCKTHOM U IPYTHX BUIAX JACSITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE W IMOBEICHUE Ha OCHOBE YCBOCHUS OOIICYEIIOBEUECKUX
LICHHOCTEH;

9) TOTOBHOCTH M CIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIE K CaMOOOPa30BaHHUIO,
Ha TIPOTSHKEHUU BCEW KU3HU, CO3HATEIHLHOE OTHOIICHHE K HENPEePHIBHOMY
00pa3oBaHUI0 KaK YCJIOBUIO YCHEHIHON MpodeCCHOHATBHOW M 0OIEeCTBEHHOM
TeSITEIbHOCTH;

10) screTruecKkoe OTHOUICHHE K MHUPY, BKIIOYas JICTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHHIA;

11)npuHATHE W peanu3anus IEHHOCTeHW 3J0pOBOTO M 0€30MacHOr0 o0pa3a KH3HH,
NOTPEOHOCTH B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSX CIIOPTHUBHO-
037I0POBUTENIHHOM JIESITEIIbHOCTBIO, HEMPUSATUE BPEIHBIX MPUBBIYEK: KYpEHHS,
yIoTpeOIeHHsI alTKOTOJIsI, HAPKOTHUKOB;

12)6epexxHoe, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHHE K (U3HYECKOMY |
MICUXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M IPYTUX JIOACH, yMEHHE
OKa3bIBaTh MEPBYIO MIOMOIIIb;

13)oco3naHHbIii BBIOOp Oyayiield mnpodeccMd W BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K MNpodecCHoHATbHON
JESATETbHOCTH KaK BO3MOXHOCTH YYacCTHSl B PEIICHUM JIMYHBIX, OOIIECTBCHHBIX,
roCyJIapCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOJIEM;

14)chopMHUPOBAHHOCTh ~ JKOJIOTMYECKOTO  MBINUICHUS, TOHUMAHUS  BIIMSHUS
COLIMATbHO-PKOHOMHUYECKUX TPOIIECCOB Ha COCTOSIHUE TMPUPOTHON M COIMATBLHON
CpeIbl; MPHOOPETEHUE OIBITAa SKOJIOTO-HANPABIECHHON ACSITEIbHOCTH;

15)0TBETCTBEHHOE OTHOIICHHE K CO3JaHMIO CEMbH Ha OCHOBE OCO3HAHHOIO
MIPUHSATUSA LIEHHOCTEN CEMENHOU KU3HH.

MeTtanpeaMeTHbie pe3vabTaTthl (Hagee — MIIP):

1) YMEHHUC CaMOCTOATCIBbHO OIPEACIIATh LCIN ACATCIbHOCTH M COCTABJIATH ITJIAHBI
ACATCIBbHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJIMPOBATH n
KOPPCKTHUPOBATL ACATCIBHOCTL; HCIIOJIIB30BATH BCC BO3MOXHBLIC PCCYPChI JIA
JOCTHKCHUSA IIOCTAaBJICHHBIX ueneﬁ H pcalim3ali IIJIAHOB JCATCIBHOCTH,



2)

3)

4)

5)

6)
7)
8)

9)

BBIOMPATh YCIEUIHBIE CTPATErNH B PA3JIMYHBIX CUTYAIUSX;

yMEHUE MPOIYKTUBHO OOIIAThCS M B3aUMOJEHCTBOBATH B IPOLIECCE COBMECTHO
NEATEIbBHOCTH, YYUTBHIBATh IO3ULUUU JPYTUX YYACTHUKOB JIEATEIBHOCTH,
s pekTUBHO pa3perniaTh KOHPIUKTHI;

BJIaJICHUE HABBIKAMH NIO3HABATEIBbHOM, YUeOHO-HCCIIEAOBATENBCKON U MPOEKTHOM
JeSITEIbHOCTH, HaBBIKAMH pa3pelieHus: MpoOaeM; COCOOHOCTh U TOTOBHOCThH K
CaMOCTOATEJIbHOMY  IOMCKY METOJIOB  pEIICHHs MNPaKTUYECKHX  3ajad,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHUS;

TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSTENbHOH  MH(POPMAIMOHHO-
MO3HABATENILHON NIEATEIbHOCTH, BJaJICHHE HABBIKAMH TMOJYYCHHUS HEOOXOIUMOM
uHOpMaIIMU U3 CJOBapeil pa3HbIX THUIIOB, YMEHUE OPUCHTUPOBATHCA B
pa3IMUHBIX  MCTOYHUKAX  WHGOpMalMUM,  KPUTUYECKH  OLECHHUBATh U
MHTEPHPETUPOBATH MHPOPMALIHIO, TIOJYYaEMYIO U3 PA3IMYHBIX HCTOYHUKOB;
YMEHUE UCIOJIb30BaTh CpeACTBA HMH(POPMALMOHHBIX M KOMMYHHKAaTHUBHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3aIMOHHBIX
3aja4 ¢ CcoOdIofIcHUEM TpeOOBaHUM SProOHOMUKH, TEXHHUKH O€30IacHOCTH,
TUTUEHBI, PECypcocOEpex EeHUsl, TMPaBOBBIX UM AITHUECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

YMEHUE OMNpeAeNsaTh Ha3HAYeHWE M (PYHKIUU Pa3IUYHBIX  COIMAIbHBIX
WHCTUTYTOB;

YMEHUE CaMOCTOSITEIbHO OLEHWBATh M NPUHUMATh PEIICHUS, OINpPEACIISIONINe
CTPATETHUIO MOBEJICHUS, C YYETOM I'PAXTAHCKUX U HPABCTBEHHBIX LIEHHOCTEM;
BJIQJICHUE SI3IKOBBIMU CPEICTBAMHU — YMEHHE SICHO, JIOTUYHO M TOYHO H3J1ararhb
CBOIO TOUKY 3PEHHSI, UCIIOIb30BATh aJI€KBaTHBIC SI3bIKOBBIE CPECTBA,;

BJIJICHUE HABBIKAMU TMO3HABATEIHHON pedieKcHy Kak OCO3HAHUSI COBEPIIAEMbIX
JEUCTBUM M MBICIMTEIBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHWM, TPAHUIL
CBOErO 3HAHUS M HE3HAHWS, HOBBIX IO3HABATENbHBIX 3aJa4 W CPEIACTB HX
JOCTHKEHHUS.

IMpeamernbie pe3yviabLTaTthl (ITP):

1)

2)

3)

c(hOpPMHPOBAHHOCTh TIPENICTABICHUNA O HEOOXOJUMOCTH JI0Ka3aTeIbCTB MpHU
00OCHOBaHMM MATEMAaTUYECKUX YTBEPXKICHUA U POJM aKCHOMATHKA B
MPOBEJICHUHU JICTYKTUBHBIX PACCYXKICHUM;

c(OpPMHPOBAHHOCTh TMOHATUMHOIO amnmapara IO OCHOBHBIM pasjeiiaM Kypca
MaTE€MaTWKH; 3HAHUH OCHOBHBIX TeopeM, (HOpMyl U yYMEHHUS UX NPUMEHATDH;
YMEHHMsI JO0Ka3bIBaThb TEOPEMbl U HAXOIUTh HECTAHJAPTHBIE CHOCOOBI PEIICHUS
3az1ady;

c(OpMUPOBAHHOCTh YMEHUN MOJAETUPOBATH pealibHble CUTYalllH, HCCIEAOBAThH



ITIOCTPOECHHBIE MOJIENIN, UHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

4) chopMHPOBaHHOCTH TPEACTABICHUNH 00 OCHOBHBIX MOHSATHIX MaTeMaTHYECKOTO
aHalIM3a M MX CBOMCTBax, BJIAJCHHE YMEHHEM XapaKTEpPU30BaTb IIOBEICHUE
(GYHKIUI, HCMONb30BaHUE MOJIYYEHHBIX 3HAHUN /U1 ONMCAHMS M aHalu3a
peanbHbIX 3aBUCUMOCTEN;

5) BnajeHWE YMEHUSMH COCTABIICHUS BEPOSTHOCTHBIX MOJICJICH IO YCIOBHUIO 33][a4n
U BBIYMCIICHHS BEPOSTHOCTH HACTYIUIEHMS COOBITUHM, B TOM YHUCIE C
npuMEHEeHueM (QOopMysl KOMOWHATOPUKM M OCHOBHBIX TEOPEM TEOPHUHU
BEPOSITHOCTEW; UCCIECAOBAHUS CIIy4alHbIX BEJIMYMH 110 UX PaCIPEACIICHHUIO.

IlepeyeHb 00IIMX KOMIIETEHIM

Konx HawmmMmenoBanue oOIIIMX KOMIETEHIIHMN

OK |BriOupaTe cnocoObl pemieHus 3aaad npoecCHOHAIbHOM JIeATEeIbHOCTH,
0l. |[IpPUMEHHUTENBHO K PA3INYHBIM KOHTEKCTaM.

lcrnonp30BaTh COBPEMEHHBIE CPEICTBA MOKCKA, aHAIM3a U WHTEPIpETAIU
OK [mHpopManmu ¥ WHPOPMAIMOHHBIE TEXHOJOTHUH MJIS BBINOJHEHHUS 3a/ad
02. mpodeccuoHanbHON AESTEIBHOCTH.

[[naHupoBaTh M peaJM30BBIBaTH COOCTBEHHOE NPO(ECCHOHATBLHOE
ITMYHOCTHOE  Pa3BUTHE,  MPEANPUHUMATENBCKYIO  JEATEIbHOCTh B
OK mpodeccuonansHoii  cdepe, HCMOIB30BaTh 3HAHHMSA 10 IIPaBOBOM
03. |puHaHCOBOI rPaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYAIIHSI.

OK
04. PddexTBHO B3auMOIEHCTBOBATH U PabOTATh B KOJIEKTUBE U KOMAH/IE.

OcyliecTBIATh  yCTHYHO W NHCbMEHHYIO  KOMMYHHMKAllMIO  Ha
OK [rocynmapctBeHHOM si3bike Poccuiickoit denepaiuu ¢ y4eToM 0COOEHHOCTEN
05. (counanabHOrO M KYJIBTYPHOTO KOHTEKCTA

[IposiBAATE TPaXAAHCKO-TATPUOTUYECKYI0 MO3ULHUI0, JIEMOHCTPUPOBATH
OCO3HAHHOE IOBEJICHWE HA OCHOBE TPAAMIMOHHBIX POCCUUCKUX TYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEW, B TOM YHCIE C YYE€TOM TapMOHH3AIUU
OK |MeXHalMOHAJIBHBIX M  MEXPEJIUTMO3HbIX  OTHOUIEHUH, MPUMEHSTH
06. |craHmapThl AaHTUKOPPYIILIMOHHOTO MOBEICHHUS.

ConeiicTBOBaTh COXPAHEHUIO OKPYKAIOIICH Cpeibl, pecypcocOepekeHHIo,
OK |mpuMeHATH 3HaHUS 00 W3MEHEHWH KIWMAaTa, MPUHIUIB OepeKIUBOTO
07  mpou3BoacTBa, 3(HEKTUBHO ICHCTBOBATH B UPE3BHIYANHBIX CUTYAIIHS.




1. MECTO JUCIHHAILJIMHBI <MATEMATHKA» B CTPYKTYPE OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI (OOI)

VueOnas JAUCHUIIIINHA «MaremaTruka» OTHOCHUTCS K HpO(i)I/IJIBHBIM AUCITUITIIMHAM

00111600pa30BaTEIHLHON MOITOTOBKH.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI «<MATEMATHUKA>»

3.1 CTpyKrypa AMCUMILIHHBI

Buj yueOHoii padoThl Oo6bem
4acoB
MakcumanbHas yyeOHass Harpy3ka (Bcero) 240
Oos3aTesbHAsE Ay IUTOPHAA Y4eOHAs1 Harpy3Ka (Bcero) 178
B TOM YHUCIIE:
TeopeTudeckoe oOydeHue (JISKIHIH) 78
MPAKTUYCCKHUE 3aHATUS 100
KOHCYJIbTaI[H -
CamocrosiTesbHas padora o0yuyawuerocs (Bcero) 30
B TOM YHUCIIE:
BHEay/IUTOPHAsi CaMOCTOsITeNIbHAsA paboTa -
BBINOJIHEHHME JJOMAIIHUX 33JJaHUi TI0 pa3jiesiaM JUCIUIITUHbBI
[IpomexyTrounas arrectauus B popme IK3aMeHa

3.2 CTpyKTypa M cojiepKaHne JUCIUILIMHbL

Paspen nucuuIuivHel, TEMBI pa3iena Buabt yue6Hoit paboTsl, DopMa KOHTPOJIs
TPYJOEMKOCTh B Hacax
BCETO | JIKIMH MPAaKT. cam.
3aHITHSI pabora
Paznen 1. JleiicTBuTENBHBIC YKCTA
Tema 1.1. Beenenue. HarypanbHbie yncia. 1 1 JKCIIPECC-0MPOC
Tema 1.2. 3 1 1 1 JKCIIPECC-0TPOC,
PaHI/IOHaJ'H)HBIe qucja. KOHTpOJIbHAs
pabota
Tema 1.3. 2 1 1 3KCIPECC-0IPOC
JlelicTBUTENIbHBIC YHUCIIA.
Tema 1.5. 3 1 1 1 JKCIIPECC-0IpOcC,
Apudmerndeckuii KOpEeHb HATYPAIBHOM CTETICHU KOHTPOJIbHASI
pabota

Tema 1.6. 2 1 1 3KCIPECC-0IPOC
CreneHu ¢ pallMOHATIbHBIM [TOKA3aTEIEeM.
Tema 1.7. 2 1 1 3KCIIPECC-0IPOC
CreneHu ¢ 1eHCTBUTENBHBIMU MOKA3aTesIMU
Tema 1.8. 3 1 1 1 JKCIIPECC-0MPOC
[Ipeobpa3oBanus BEIpaXCHAHN, COACPIKAIINX
paJIMKaJIbl.
Tema 1.9. 1 1 JKCIIPECC-0MPOC

JIefCTBHS CO CTEIICHSIMH.




Paznen 2.
Crenennas,
MoKasaresbHast M Jorapudmudeckas GyHKIINH.

Tema 2.1
CreneuHas GyHKIus, ¢€ CBOMCTBA

9KCIIPECC-OIpPOC

Tema 2.2
I'paduky cTeneHHBIX ()YHKIHIA

9KCIIPECC-OMIpPOC

Tema 2.3.
PaBHOCHIIBHEBIE YPaBHEHMSI M HEPABEHCTBA

OKCIIPECC-0MpocC

Tema 2.4
HppanmoHanbHble YpaBHEHUS

9KCIIPECC-OIpPOC

Tema 2.5
[Noka3zaresnbHas (GyHKIHUsA ¢ CBOWCTBA M rpadUK.

OKCIIPpECC-0MpocC

Tema 2.6
ITokasareapHbIC YPABHCHHS M HEPABEHCTBA

9KCIIPECC-OMIpPOC

Tema 2.7.
[Tonusitre Jorapudma

OKCIIPECC-0MpocC

Tema 2.8
CaoiicTBa JorapuhmMoB

IKCIPECC-OTPOC

Tema 2.9
Jlorapupmuyeckas GpyHkuums e€ cBoiicTBa u
rpaduk.

OKCIIpECC-oIpocC

Tema 2.10
JlorapudmMuuecke ypaBHEHHSL.

OKCIIpECC-o0IpocC

Tema 2.11
MeTtosl pelieHus JJorapu(pMHUISCKUX YpaBHECHUH

IKCIPECC-OTMPOC

Tema 2.12
Jlorapudmuueckre HEPaBEHCTBA.

OKCIIpECC-oIpocC

Pasznexn 3.
OCHOBBI TPUTOHOMETPHH.

Tema 3.1.
PaauanHast Mepa yria.

OKCIIpECcC-oIpoc

Tema 3.2.
YucnoBasi OKPY>KHOCTb.

9KCIPECC-OTMPOC

Tema 3.3.
OrnpeneneHne CHHyca, KOCHHYCa M TAHT€HCA YIia.
3HaKkK CHHYCa, KOCHHYCa, TAHI'€HCA, KOTAHT'CHCa.

IKCIPECC-OTPOC

Tema 3.4.
3aBUCHMOCTh MEXY CHHYCOM, KOCHHYCOM,
TAaHTCHCOM M KOTAHICHCOM OJIHOTO M TOTO XK€ yIJa.

OKCIIpECC-oIpocC

Tema 3.5.
CuHyc, KOCHHYC ¥ TaHTEHC YTJIOB (t) U

(-0).

OKCIIpECC-oIpocC

Tema 3.6.
DOPMYIIBI CIIOKEHUSL.

OKCIIpECC-oIpocC

Tema 3.7.
CuHyc, KOCHHYC ¥ TaHT€HC JBOMHOTO yTIa.

9KCIPECC-OTPOC

Tema 3.8.
DopMYIIbI IPUBEICHHS

OKCIIpECC-oIpocC

Tema 3.9.
Pemienue yrpaxHeHUH.

OKCIIpECC-0IpocC

Tema 3.10.

CyMMa 1 pa3HOCTh CHHYCOB M KOCHHYCOB.
[IpeobpazoBanme MpocTeHIIIMX
TPUTOHOMETPHYCCKHUX BBIPAXKCHUN

9KCIIPECC-OTPOC

Tema 3.11.
[IpeobpazoBanme MpocTEHIIIIX
TPUTOHOMETPUYECKHUX BhIpAXKEHUH

9KCIIPECC-OTPOC

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

9KCIIPECC-0TPOC,

KOHTPOJIbHasA
pabota
Tema 3.13. JKCIIPECC-0TPOC
Pemenue ypaBHeHmil tgt = a, ctg t = a.
Tema 3.14.

HpOCTeﬁHIPIC TPUTOHOMETPUYCCKNEC HEPABCHCTBA

JKCIIPECC-0TPOC,
KOHTpOJIbHAsSI
pabota

Tema 3.15.
OCHOBHBIC METO/IbI PCIICHHS
TPUTOHOMETPHUECKHUX YPABHEHHIA.

JKCIPECC-0MPOC

Pazgen 4.




DYHKIMH, UX CBOWCTBA U rpauKH.

Tema 4.1
OO0nacTh onpeesicHUs 1 MHOXKECTBO 3HAYCHUIN
¢byuknuit. ['padux Gyukimu. CriocoOb! 3ajaHus
hyHKITHU

OKCIIPECC-0MpocC

Tema 4.2
CaoticTBa (hyHKIIHH.

9KCIIPECC-OMIpPOC

Tema 4.3
OOpaTHbIe PYHKIIHH.

OKCIIPECC-0MpocC

Tema 4.4
CBOICTBa CTEIICHHOM, TTOKA3aTEIbHOU W
sorapupMuIecKoi ¢ yHKIHIA.

9KCIIPECC-OIpPOC

Tema 4.5.

Tpuronomerpuueckre GpyHKINN X CBOHCTBA U
rpa¢uku. OOpaTHBIE TPUTOHOMETPHICCKHE
GyHKIUH

9KCIIPECC-OMIpPOC

Tema 4.6.
IMpeobpazoBanue rpa)uKOB TPUTOHOMETPHUESCKUX

(O yHKIHIA.

9KCIIPECC-OMPOC

Tema 4.7.
IMoctpoenue rpaduKOB TPUTOHOMETPUIECKHX

GbyHKIAN

OKCIIpECC-o0IpocC

Pazgen 5
YpaBHEeHHS 1 HEPABEHCTBA.

Tema 5.1
YpaBHEHUE ¢ OJHOU EPEMEHHOM.

OKCIIpECC-oIpocC

Tema 5.2.
MeToapl pelIcHNs YPaBHCHHUI.

IKCIPECC-OTMPOC

Tema 5.3.
Pewenne cucrem ypaBHEHUI.

9KCIPECC-0IIpocC,
KOHTPOJIbHAsS
pabota

Tema 5.4
HepaBeHcTBa ¢ 0/1HOHM TTEepeMEHHOM.

OKCIIpECC-o0IpocC

Tema 5.5.
Pemienue pa3HbIX BUJIOB HEPABEHCTB.

9KCIPecc-oIpoc,
KOHTPOJIbHAS
paboTa

Tema 5.6.
Mertonbl pelieHus HepaBeHCTB. Pemenue
YpaBHEHHH 1 HEpaBEHCTB I'paUIECcKH.

OKCIIpECC-o0IpocC

Pasznen 6.

KoopanHaThl 1 BEKTOPHI.

Tema 6.1
[IpssMmoyTosbHas cucTeMa KOOPAWHAT B
MIPOCTPAHCTBE.

[TonsaTHe BekTOpa B MPOCTPaHCTBE. PaBeHCTBO
BEKTOPOB.

OKCIIpECC-oIpocC

Tema 6.2.

JlelficTBus Haz BEKTOpaMH.

OKCIIpECC-0IpocC

Tema 6.3.

KomMmnanapHele BEKTOPBI.

OKCIIpECC-0IpocC

Tema 6.4.
KoopauHaTsl TOUKH U KOOPAUHATEI BEKTOpa B

npocTpaHcTBe. JlefcTBUS Ha/l BEKTOpaMH,
3aJJaHHBIMH CBOMMU KOOPJIMHATAMHM.

OKCIIpECC-0IpocC

Tema 6.5.

CKaJ’IHpHOG MMPOU3BEACHUEC IBYX BEKTOPOB.

9KCIIPECC-OTPOC

Tema 6.6.

Paccrostaue mexxny aBymst Toukamu. Jlenenue
OTpe3Ka B TaHHOM OTHOIICHHH.

OKCIIPpECC-0IpocC

Pasnen 7.
[IpsiMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE.

Tema 7.1.
OCHOBHBIC OHSTHSI CTEPEOMETPHUH.

JKCIPECC-0MPOC




Tema 7.2.
Pemenue 3agauq.

9KCIIPECC-0MpocC,
KOHTPOJIbHAS
pabota

Tema 7.3.
ITapaisieIbHBIE IPSIMBIE B ITPOCTPAHCTBE.

OKCIIPECC-0MpocC

Tema 7.4.
[TapannenbHOCTh NPSMOU U TIJIOCKOCTH.

9KCIIPECC-OMIpPOC

Tema 7.5
Pemenue 3agau.

OKCIIPECC-0MpocC

Tema 7.6
CkpeniBaroiuecs npsiMpie. YT MeXIy
MPSIMBIMH.

9KCIIPECC-OIpPOC

Tema 7.7.
[TapannenbHOCTb MIOCKOCTEN.

OKCIIPECC-0MpocC

Tema 7.8.
Pemenue 3agau.

IKCIPECC-OTMPOC

Tema 7.9.
Terpasap u napamienenunes.

OKCIIpECC-o0IpocC

Tema 7.10.
[lepnieHAUKYISIPHOCTH NPSIMOU U MJIOCKOCTH.

OKCIIpECC-oIpocC

Tema 7.11.
Paccrosiaue oT Touku 1o miaockoctu. Teopema y
TpEX MEePHEHIUKYIISIpax.

IKCIPECC-OMPOC

Tema 7.12.
JByrpanssiii yroj. IlepneHaAuKyIIpHOCTh
IIOCKOCTEH

IKCIPECC-OTMPOC

Tema 7.13.
I'eomeTprueckue npeodpa3oBaHus MPOCTPAHCTBRA.

9KCIIPECC-0Tpoc,
KOHTpPOJIbHAs
pabota

Pasznexn 8.
MHororpaHHUKH.

Tema 8.1
MHoOrorpaHHuKH.

9KCIIPECC-0IIPocC,
KOHTPOJIbHAS
paboTa

Tema 8.2.
[Tpuzma.

OKCIIpECC-oIpocC

Tema 8.3.
[Mapamenenunen. Ky6.

OKCIIpECC-o0IpocC

Tema 8.4.
[Tupamua.

9KCIPECC-OTPOC

Tema 8.5.
YcedenHas nupaMmuaa

OKCIIpECC-oIpocC

Tema 8.6.
Ceuenue ky0a , mapajuiesenumnesa.

9KCIPECC-OTPOC

Tema 8.7.
Pemenue 3amau.

OKCIIpECC-0IpocC

Tema 8.8.
IIpaBuJIbHBIC MHOTOTPAHHUKH.

9KCIIPECC-OTPOC

Tema 8.9.
Pemenue 3amau.

9KCIIPECC-OTPOC

Tema 8.10.
CeueHust MHOTOTPaHHHUKOB.

OKCIIpECC-0IpocC

Pazgen 9.
Terna v NOBEPXHOCTH BPAICHHUSI.

Tema 9.1
Hununnp. Ceuenust

3KCIpecc-oIIpoc,
KOHTPOJIbHAS
pabora

Tema 9.2
Pemenue 3amau.

OKCIIpECC-0IpocC

Tema 9.3.
Konyc. Ceuenus.

9KCIIPECC-0TIPOC,
KOHTPOJIbHAS
pabota

Tema 9.4.
Pemenue 3amau.

JKCIPECC-0MPOC




Tema 9.5.
IIlap u chepa.

OKCIIpECC-0IpocC

Pazgen 10
H3MepeHust B TEOMETPHUHU.

Tema 10.1.
ITnomaay MOBEPXHOCTH MHOTOTPAHHHUKOB.

OKCIIPECC-0MpocC

Tema 10.2.
Il10omaap NOBEPXHOCTH HUIHMHIpPA.

9KCIIPECC-OMIpPOC

Tema 10.3.
[Tnomanp MOBEPXHOCTH KOHYCA.

OKCIIPECC-0MpocC

Tema 10.4.
O6bem u ero mmepernss. O0beM Kyda u
napaJulesienumne/a.

9KCIIPECC-OIpPOC

Tema 10.5.
O0BEM MPU3MBI B IWJIMHJIPA.

9KCIIPECC-OMIpPOC

Tema 10.6.
O06bEM MUpaMKIbI U KOHYCA.

OKCIIPECC-0MpocC

Tema 10.7.
TTomoGue temn.

9KCIIPECC-0Tpoc,
KOHTpPOJIbHAs
pabota

Pasmen 11.

Hauvamna matemaTHaeckoro aHaim3a.

Tema 11.1
YucoBbIe MOCIIEN0BATEILHOCTH

IKCIPECC-OMPOC

Tema 11.2.
[penen pyHKINN.

9KCIIPECC-0TMpoc,
KOHTpPOJIbHAs
pabota

Tema 11.3.
IToHsTHE 0 HEMPEPHIBHOCTH (DYHKIIHH.

IKCIPECC-OMPOC

Tema 11.4.
[IpousBonHas.

9KCIIpecC-o1Ipoc,

KOHTPOJIbHAsSI
pabota

Tema 11.5. JKCIIPECC-0TPOC

[Ipaswia qudbpeHIHPOBaHYSL.

Tema 11.6

[Ipou3BOIHBIC JIEMEHTAPHBIX (DYHKITHIA.

OKCIIpECC-o0IpocC

Tema 11.7.
[Ipumenenne npasui auhepeHITUPOBAHASI 1
Ta0JIHII, TPOU3BOJAHBIX K PEIICHHIO 3a1a4.

9KCIPECC-OTMPOC

Tema 11.8.
JuddepeHnrpoBanre CyMMBI, TIPOU3BEICHUS H
YaCTHOTO.

9KCIPECC-OTPOC

Tema 11.9.
JnbdepeHippoBanue ca0KHON GyHKIIHH.

9KCIPECC-OTPOC

Tema 11.10
I'eomeTpruecKuii CMBICI TPOU3BOIHOM.

OKCIIpECC-oIpocC

Tema 11.11.
DU3NYECKUN CMBICI MPOU3BOJIHOM.

9KCIIPECC-OTPOC

Tema 11.12.
[IpumeHeHne MpOU3BOJHON K UCCIIEI0BAHUIO

rpaguKoB.

OKCIIpECC-0IpocC

Tema 11.13.
[IpuMeHeHne NPOU3BOAHON K HCCIIEOBAaHUIO
rpaduKoB

9KCIIPECC-OTPOC

Tema 11.14.
[octpoeHwne rpaguKoB ¢ MPUMEHEHUEM
MPOU3BOTHOM.

9KCTIPECC-0TIPOC,
KOHTPOJIbHasA
pabota

Tema 11.15.
[Tpou3BoJIHBIE BTOPOTO MOPSIKA.

9KCIIPECC-OTPOC

Tema 11.16
[IepBooOpasHasi.

OKCIIPpECC-0IpocC

Tema 11.17.
Hurerpan.

9KCIPECC-0Ipoc,
KOHTPOJIbHAS
pabora

Tema 11.18
Tabauia HHTETPaJIoB.

OKCIIPpECC-0IpocC




Tema 11.19. 2 1 1 3KCIPECC-0MpocC

KpuBonuHeitHas Tpanenus 1 HHTErpal.

Tema 11.20. 2 1 1 3KCIIPECC-0MpocC

Brrancnenne onpeneaéHHOro HHTErpaa.

Paznen 12.

KomOunnatopurka, TEOpHsi BEpOSATHOCTEH.

CraTucruka.

Tema 12.1. 1 1 BKCIIPECC-0IIPOC

[IpaBuiio npousBenenus. [lepectaHoBKH.

Tema 12.2. 2 1 1 JKCIIpecc-0MNpoc,

Pasmelenue. KOHTpPOJIbHAs
pabota

Tema 12.3. 2 1 1 JKCIIPECC-0MPOC

CoueTaHus U UX CBOMCTBA.

Tema 12.4. 2 1 1 JKCIIPECC-0MPOC

CoOpITHS.

Tema 12.5. 2 1 1 SKCIPECC-0NpPOC

BeposarHOCT COOBITHS.

Tema 12.7. 2 1 1 SKCIPECC-0NpPOC

CraTucTHiecKne TaHHbIE.

Tema 12.8. 1 1 3KCIPECC-0IPOC

IlenTpanbHbIC TCHACHIIUN

Tema 12.9. 1 1 JKCIIPECC-0MPOC

Mepsl pazbpoca.

HUroro 240 78 100 64

3.3 Conep:xanue pa3aeoB JUCHUUIINHbBI

Pa3zfessl JUCHUIIIUHEI, TEMBI
pasznena

CopeprxaHue pasjena

Paznen 1. JleiicTBUTe/ILHBIE YHCJIA

Tema 1.1. BBenenne.
HarypaJibHble uncaa.

MaremaTtuka B HayKe, TCXHUKE, SKOHOMUKE, HH(bOpMaHHOHHLIX TEXHOJIOTUAX H
HpaKTH‘IeCKOﬁ ACATCIBbHOCTH. HeHI/I )41 3a1a4u N3Yy4YCHUEC MaTe€MaTHKU B
YUPEKICHHUSIX CPEeIHEro NMPOoheCCHOHATILHOTO 00pa30BaHMS.

3amuch HaTypajJbHBIX 4YHcell. ApupMeruueckue AeiCTBUS Haja HATypaJbHBIMHU
yucnamu. JleneHue ¢ octaTkoM, NMPU3HAKH JIETIUMOCTH. PasioxkeHune HaTypaibHOTO
YyKCia Ha OpPOCThie MHOXuTenw. HamOonbmiwii oOuwii genurtens. Haumenbliee
ob1mee kpaTHoe.

Tema 1.2.
PanmonaabHbIe YncIa.

OO6bIkHOBEHHBIE Ipobu. [IpaBuibHBIE, HeNpaBHIbHBIE OpoOu. PaBeHCTBO npobeii.
OcHoBHOe cBoiicTBO npodu. Cokpamienue apo6eit. [IpuBenenne apoOeit k obmemy
3HaMeHaTe. ApupMeTHdecKre HCWCTBUS HaJ OOBIKHOBEHHBIMH  JPOOSMHU.
Jlecsatuanbie npoOu. Apudmermueckue NEWCTBUS HAA ACCSITHYHBIMH APOOSIMH.
[Mpouentsr. OOpamieHne OOBIKHOBEHHOW JipoOM B OECKOHEYHYIO JIECATHUHYIO
nepuoIMIecKyro 1poob. KoopauaatHast mpsiMasi. MHOKECTBO PallMOHAIBHBIX YHCEIL.

Tema 1.3.
JeiicTBUTEILHBIE YHCJIA.

Uppanmonansueie uncna. [efictButensubie uncia. Yucnosas mpsimas. O6o3HadeHUS
HEKOTOPBIX YHUCIOBBIX MHOXecTB. CpaBHeHME AeMcTBUTENbHBIX uucesn. CBoiicTBa
YUCJIOBBIX HEpaBeHCTB. UHMCIIOBbIE NPOMEXYTKU. MolyJib IEHCTBUTENLHOTO YHUCIIA.
®opMysa paccTOsSTHUS MEXIy nAByMs Toukamu. [lpaBuna nedcTBus Hapg
nefcTBUTEN HBIMU  yuciamMu. CBoicTBa — apudMeTHUeCKMX  JEHCTBUH  Haj
nefcTBUTeNbHBIMU yuciamu. [Ipomopuun. Llemass gwacte umcna. [poOHas dacTh
YucIa.

Tema 1.5.
Apudmeruyeckuii KOpeHb
HATYPAJbHOM CTeNneHU

Onpenenenre apupMETHUECKOTO KBaapaTHOTO KOopHsA. CBoicTBa apupMeTHIECKUX
kopHeil. KopeHb He4eTHOH CTeneHr U3 OTPULATENILHOTO YKCiIa

Tema 1.6.
CreneHnn ¢ panoHAIbHBIM
noKa3areJieM.

CreneHp ¢ HaTypalnbHBIM TMoKa3areiaeM. CBoWcTBa CTENEHH C HATypaJIbHBIM
nokazareseM. CTeneHb ¢ HyJIeBbIM Moka3atesieM. CTeneHb ¢ OTPULATENIbHBIM IeJIbIM
moka3zareneM. CTaHIapTHBIN BHI IIOJI0KATEIFHOTO AEHCTBUTEIHHOTO YHUCTIA.

Tema 1.7.
Crenenu ¢ aeiicTBUTEIbHBIMHA
MOKA3aTeJAMH

Crenenb ¢ JpoOHBIM moka3aTenem. CBOWCTBA CTENEHEW C palMOHATBHBIMH
nokazareisiMu. [IpeoOpa3oBaHuE paIMOHANBHBIX, HPPAIHMOHAIBHBIX, CTCICHHBIX,
BBIPKCHUH.

Tema 1.8.

HpeoGpasoBaHHe palOHAJbHBLIX, HppPAalUMOHAJIbHbLIX, CTCICHHBIX, BLIpa)KeHPIﬁ.

1



IIpeoGpa3zoBaHusi BbIpa:KeHUI,
CO/IEPIKALIUX PAJMKAJIbI.

HpeOGpaSOBaHI/Ie anre6panqec1<1/1x Bmpameﬂnﬁ, COZCPIKAIIUX KOPHHU.

Tema 1.9.
JleiicTBHUsI CO CTENEeHAMM.

HpeoGpa3OBaHI/Ie anre6pa1/1qec1<1/1x Bpra)KeHIdﬁ, COACPIKaIUX KOpHHU.
HpeOG‘pa?:OBaHI/Ie PalMOHAJIbHBIX, UppalluOHAJIbHbIX, CTCIICHHBIX, BLIpa)KeHPIfI.

Pa3zgen 2. CrenenHas, nokasareJib

Has U Jorapupmudeckas GyHKIUM.

Tema 2.1
CrenenHast GpyHKUHUS, €€
CBOJicTBA

CrenenHas QpyHKIUS, e€ cBOiiCTBa

Tema 2.2
I'pacduku cTeneHHbIX QYHKIIMH

[MocTpoenue rpaMKoOB CTENEHHBIX (YHKIUH

Tema 2.3.
PaBHOCHIbHBIE YPAaBHEHHS U
HEepaBeHCTBA

PaBHOCHIIBHBIE YpaBHCHUS U HCPABCHCTBA.

Tema 2.4
HppanuonajbHble YPaBHEHHUsI

Pemenue uppanroHanbHBIX YPAaBHEHUH.

Tema 2.5
Ioka3zaTtenbHas QpyHKUuUsA eé
CBOJiCTBA U rpaduK.

IMTokazaTenpHas GyHKIUS €€ CBOMCTBA U rpaduK.

Tema 2.6 Pemenue nokaszarenbHbIX ypaBHEHUH. PelieHye nokazareabHbIX HEPABEHCTB.
IlokazaTrenbHbIe ypaBHEHUS U

HEpPaBEeHCTBA

Tema 2.7. JlorapupmupoBanne u oOpaTHoe JelicTBHe NOTeHIMpoBaHue. OrmperneneHue
Iousitue Norapugma sorapr(mMa HOJIOKUTEIEHOTO YHCIIA IO IAHHOMY OCHOBAHHIO.

Tema 2.8 OcHOBHOE JIOTapU(PMHUUECKOE TOXKIeCTBO. I[lpaBmia neWcTBUSA C Jorapudmamu.

CpoiicTBa norapupmoB

OCHOBHBIE CBOMCTBa JAECSATUYHBIX M HaTypalbHbIX Jiorapudmos. [Ipumenenue B
BBIYHCIICHUSX.

Tema 2.9
Jlorapupmuyeckasi pyHknms eé
cBOJlicTBA U rpaduk.

Jlorapudmmyeckas QyHKIHS €€ CBOHCTBA U rpaduk.

Tema 2.10
JlorapudgmMuyeckue ypaBHeHusl.

[MorennupoBanwue. [IpaBuia pemenus TorapuMUIECKUX YPAaBHEHHUI.

Tema 2.11
Metoasb! pelieHust
Jorapu(pMuUYeCKHX YPaBHEHMI

Vcrnionp30BaTh MpH peIIeHHH JIorapu(pMUUECKUX YpaBHEHHUII CBOWCTBA JOTapu(MOB,
3aMeHY IepEMEHHON, KOPHH KBaPATHOIO yPaBHEHUSI.

Tema 2.12
Jlorapugmuyeckue
HepaBeHCTBA.

IIpumeneHnne B  pemeHUH  JIOTapU(PMUYECKHX  HEpaBEHCTB W CBOMHCTBa
norapupmudeckol pyHkumu. Vcmons3oBaTh NPH  pPENICHWH JIOTapHU(YMHUUECKUX
HEpaBEeHCTB CBOMCTBA JIOTapu(MOB, 3aMEHy II€PEMEHHOH, KOpPHHM KBa/JpaTHOTO
YpaBHEHHS.

Paspnen 3. OcHOBBI TPUTOHOMETPHH.

Tema 3.1. Paguannas mepa yria. BpamarensHoe ABHKEHHE.

PaauanHas mepa yrJia.

Tema 3.2. YucnoBast OKPY>KHOCTh HA KOOPAMHATHOM IIOCKOCTH.

YucJjioBasi OKPY/KHOCTb.

Tema 3.3. Omnpenenenne TpuroHomerpuueckux (yukimii. OnpeneneHne CHHYCOB, KOCHHYCOB

Onpenenenue cHHYCa, KOCHHYCA
U TaHTeHca yIiia. 3HAKH CHHYca,
KOCHHYCAa, TAHT€HCa,
KOTaHTeHca.

YTI0B. 3HAKH TPUTOHOMETPHUYECKUX (BYHKIUH 11O YETBEPTSIM.

Tema 3.4.

3aBHCUMOCTDb MeXKIY CUHYCOM,
KOCHUHYCOM, TAHT€HCOM M
KOTAHT'€HCOM OJIHOTO U TOI0 Ke
yraa.

HonapHaﬂ 3aBUCUMOCTb MCKAY TPUTOHOMETPUYCCKUMU (byHKIII/ISIMI/I. OcHOBHOE
TPUTOHOMETPUIECKOC TOKIACCTBO. HpI/IMeHeHI/IG OCHOBHOI'O TPUT'OHOMETPUYCCKOTO
TOXKIACCTBA JJId TOXKICCTBECHHBIX npeo6pa3OBaH1/n71.

Tema 3.5.
CuHyC, KOCHHYC U TAHT€HC
yrJios (t) u

(-1).

BeIpakeHue CHHyca, KOCHHyca W TaHreHca yrioB (-t) uepes CHHYC, KOCHHYC W
taHreHc yria (-t).

Tema 3.6. CuHyc, KOCHHYC, TaHI€HC U KOTAaHT€HC CYMMBI M pa3HOCTH JIByX YIJIOB. BelpaxkeHue
DopMy.IbI C/I0KEHHUSL. CUHYCa, KOCHHYCa U TAHT'€HCA CYMMBI YIJIOB U€pe3 3Ha4eHUsl 3TUX YIJIOB.
Tema 3.7. [TpeoOpa3oBanue cuHyca, KOCHMHYyca M TaHT€HCAa JBOMHOIO YIJa, MCHOJB3YS

CuHyC, KOCHHYC U TAHT€HC
JABOWHOIO yrJja.

(1)0pMyJ'II>I CJIOKCHUA ABYX YTJIOB. Hpeo6pa3OBaHMe CHUHYCa, KOCMHYCa W TaHI'CHCa
TMOJIOBUHHOI'O yTJla, UCIOJIb3Ysl q)OpMyJ'II)I CJIOKCHMU.

Tema 3.8. IIpuBeeHNE CHHYCOB, KOCMHYCOB M TaHTEHCOB yrioB Oonbmux 90° k cunycam,
DopMyJibl NPHBEICHHS KOCHHYCaM M TAHI€HCaM YTJIOB MEHBIIUX WM paBHbIX 90°
Tema 3.9. [TpeobpazoBanue BBIp@KEHUI C TOMOIIBI0  (opMmyl

Pemenue ynpaxHeHuii.

TPUTOHOMETPUUECKHUX
MIPHUBEJICHNUS, HCIIOIB3YI0 (DOPMYITBI ABOWHOTO H ITOJIOBUHHOTO YTIIOB.




Tema 3.10.
CyMMa M pa3HOCTb CHHYCOB U
KocunycoB. I[Ipeo6pazoBanue

[IpeoOpa3zoBaHre CyMMBbl TPUTOHOMETPHYECKMX (QYHKIMHA B TPOU3BEICHHE U
MIPOU3BEACHUS B CYMMY.

npocreimmnx

TPUTrOHOMETPUYECKHX

BBIpA:KEHU T

Tema 3.11. [IpeoOpa3zoBaHne TPUTOHOMETPHYECKUX BBIPOKCHHH C IIOMOWIBIO  (OpMyI
Ipeodpasosanue npocreiimmx NPUBEJICHNUS, UCTIONB3YI0 (pOPMYJIbI ABOMHOTO M IOJIOBUHHOTO YIJOB. BbipakeHne
TPUTOHOMETPHICCKUX TPUTOHOMETPUUECKUX (PYHKIMI dYepe3 TaHreHC NOJIOBHHHOTO apryMEHTa.
BBIpA:KEHU T

Tema 3.12. Apkcunyc. Apkkocunyc. llpoctelilne TpuroHoMeTpudeckue ypaBHeHus1. Pemenne

Peunrenue ypaBHeHuii sin t = a,
cost=a.

TPUTOHOMETPUYECKHUX YPaBHECHUH.

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

ApKTaHFeHC. ApKKOTaHFeHC . HpOCTeﬁHIPIe TPUT'OHOMETPUUICCKUE YpaBHCHUS.

Pemienue TpUroHOMETpUYECKUX YPaBHEHUI.

Tema 3.14. [Ipocreiiliine TPUTOHOMETPUYECKHE HEPABEHCTBA. PEIICHHE TPUrOHOMETPHYECKUX
Ipocreiimmue HEpPaBEHCTB.

TPUTOHOMETPHYECKHE

HepaBeHCTBA

Tema 3.15. MeTton BBEZCHHS HOBOI epeMeHHON. MeTo pa3noxeHus: Ha MHOXUTENU. Pemienue
OcHOBHBIC METO/IbI PeINeHHs] OJTHOPOJTHBIX TPUTOHOMETPUYECKUX YPaBHEHUI.

TPUTOHOMETPHUUECKUX

YpaBHEHMHIA.

Pa3gen 4. @yHkuum, ux cBoiicTBa U rpaguku.

Tema 4.1

ObuacTh onpeaeeHuss U
MHO:KeCTBO 3HaYeHHil PyHKIMIA.
I'padpux pynxkumnu. Cnoco0bl
3agaHus QyHKIUU

OO6mnacTh ompeeNneHus 1 MHOKECTBO 3HaueHNH QpyHKImiA. ['paduk QyHKIIIH.
Crnioco0ObI 3aganust pyHKIUY.

Tema 4.2
CaoiicTBa QyHKIUIA.

IIpomexxyTkn BO3pacTaHMs M yObIBaHHUS.
(YHKIIMOHANBHBIX 3aBHCUMOCTEH B

MOHOTOHHOCTb, HEPUOTUYHOCTE.
I'pauueckas wuHTepnperanus. IIpumMeps
peaIBHBIX IpoIleccax U SIBICHUSX.

Tema 4.3
OopaTHble pyHKUMH.

Iousitue obpatHoit hyHKIMH, CBOHCTBA. O0IACTh ONMpPEae/ICHHUS U 001aCTh 3HAUCHHUS
oOparHoil ¢pyHKIWH, rpaduk oOpaTHON (YHKIWH. ApudMeTHUeCKue oneparuy Hal
¢dynkipsaMu. CrnoxkHast QyHKIHs (KOMIIO3UIUS).

Tema 4.4

CaoiicTBa cTEeNeHHOM,
MOKa3aTeJbHOU M
JorapugmMuyecko PyHKIMH.

Omnpenenennst QyHKUMi, ux cBolcrBa M rpaduku. [IpeoOpazoBanust rpaduKoOB:
HapauIeNbHbI NepeHOC, CHMMETPHsI OTHOCUTEIIBHO OCeil KOOPAMHAT M CHMMETPHS
OTHOCHTENIFHO Hayalla KOODIMHAT, CHMMETPUS OTHOCHTEIBHO TPSIMOH y=X
pacTsDKEHUE M C)KaTUe BJIOJIb OCEil KOOP/IMHAT.

Tema 4.5.
Tpuronomerpuyeckue pyHKuMu
HX CBOMCTBA U rpadguku.
Oo0paTHble
TPUTOHOMeTpUYeCKUe PYHKUMHU

OmnpeneneHusi TPUTOHOMETPUYECKMX (QYHKIMH, WX CBOHcTBAa H  Tpadukm.
[Teprognanocts. Cummerpusi 0OpaTHBIX (YHKIUH OTHOCHTEIBHO NPSIMOM y=X
pacTsHKeHHE M CXKAaTHe BIOJIb OCEi KOOPAMHAT.

Tema 4.6.
IIpeoGpa3oBanue rpagukon
TPUTOHOMETPHYECKUX (PYHKIHUIA.

CaoiicTBa U rpaduku TpuroHomerpudeckux ¢pyHkiui. [IpeodpazoBanus rpadukoB:
MapajieNbHBIN epeHOC, CUMMETPUS OTHOCHUTENIFHO OCeH KOOPAMHAT MU CHUMMETPHS
OTHOCUTEJILHO Hayuana KOOPJAUHAT, PACTSKEHHE U CKaTHE BAOJIb OCEH KOOPMHAT.

Tema 4.7.
IHocTpoenue rpadpuxon
TPUTOHOMETPHYCCKUX PyHKIHUIH

[Ipeo6pazoBanus TpadUKOB: TMapaUIEIbHBIA MEPEHOC, CUMMETPHS OTHOCUTEILHO
ocen KoopAuWHAT U CUMMETPpHUA OTHOCUTCIBHO Haydajla KOOPJAWHAT, PACTIKCHHUE U
c)KaTue BAOJB oceil koopamHaT. OnpeneneHus (yHKIWN, UX CBOMCTBA U TPapUKH.
[Ipeo6pazoBanus TpadUKOB: MapauIEIbHBIA MEPEHOC, CUMMETPHS OTHOCUTEILHO
ocen KoopAuHAT W CHUMMECTPUSA OTHOCHUTEIIBHO Haydajla KOOpAWHAT, CHUMMCTpHUA
OTHOCHTEIILHO MPSAMOM y=X PacTsDKEHHE U CKATHE BJIOJIb OCel KOOPIMHAT.

Pa3snen S YpaBHeHusl U HepaBeHCTBA.

Tema 5.1 OnpeneneHue ypaBHEHUS C OJHOM MepeMEHHOH. PaBHOCHUIBHOCTB ypaBHEHUIL.

YpaBHeHuUe ¢ OQHOM JIuneitnble ypaBHeHus. KBagpatHele ypaBHeHus. IloHsaTHe ClleqCTBUS ypaBHEHHS.

nepeMeHHOM. JlpoGHo-paioHanbHble  ypaBHeHMs.  OOyacTh  ONpeAeNeHHs  ypaBHEHHS.
WppanuonanbHble ypaBHeHHs. [loka3aTenbHble ypaBHEHUS.

Tema 5.2. Pemenne ypaBHeHns p(x) = 0 MeTOmZOM pa3JOXKEHHUS €ro JEBOH dYacTH Ha

MeToabl penieHlsl ypaBHEHUI.

MHOXuUTENM. Pelienne ypaBHEHHWH METOJOM BBEACHHUS HOBOW IEpPEMEHHOM.
bukBanpatHeie ypaBHeHuUs. lcmonib30BaHHE CBOWCTB W TpapuKOB (DYHKIMIA Mpu
peuieHnn ypaBHeHHU. PemieHune 3amad ¢ TOMOINBIO COCTaBJICHUSI YpaBHEHUH.
WHTtepnpeTalius pe3yiabTaTa, YUeT pealbHbIX OrPaHHYCHHH.

Tema S.3.
Pemenne cucreM ypaBHeHHUI.

CucteMbl [BYX ypaBHEHUH C JBYMSI IEepEMEHHbIMHU. PaBHOCHIIBHBIE CHUCTEMBI.
Pemenne cucreM IByX ypaBHEHHH C JABYMS IEPEMEHHBIMH METO/IOM IIO/ICTAHOBKH.
Pemenne cucteM NBYX ypaBHEHHH C IBYMS TMEPEMEHHBIMH METOAOM CIIOXKCHHS.




Pemenne cucteM 1IByX ypaBHEHMH ¢ AByMsl HEPEMEHHBIMH METOJIOM BBEACHUS
HOBBIX TepeMeHHbIX. ['paduueckoe pemieHMe cucTeM AyX YpaBHEHHH C OBYMS
nepeMeHHbIMU. lccnenoBaHue CHCTEMBl JBYX JHHEHHBIX ypaBHEHUH C JByMs
nepeMeHHbIMU. PeleHne 3a1au ¢ MOMOIIBIO COCTABJICHHS CUCTEM YPaBHEHUIL.

Tema 5.4 OCHOBHBIC TIOHSTHS, CBS3aHHBIE C PEIICHHEM HepaBeHCTB. I'paduueckoe pemreHue
HepaBencTBa ¢ o1Hoii HEpPABEHCTB C OJHOW NEepeMEeHHOH. JIMHelHble HepaBEHCTBA C OJHOW MEPEMEHHOI.
nepeMeHHOM. CucteMbl HEpaBEHCTB ¢ OJHOW mepeMeHHONH. COBOKYMHOCTh HEPABEHCTB C OJIHOM

nepeMeHHO. M300pakeHne Ha KOOPOMHATHOW IIOCKOCTH MHOXKECTBA pPeEIICHUI
YpaBHEHHUH U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

Tema S5.5. JlpoGHo-nuHeliHble HepaBeHcTBa. HepaBeHcTBa BTOpoW cremeHu. ['paduueckoe
Pewienue pasHbIxX BUI0OB pelieHre HepaBeHCTB BTOpol creneHu. HepaBeHncTBa ¢ monynsaMu. IlokazatenbHble
HepaBeHCTB. HepaseHcTBa. Jlorapudmudeckne HepaBeHCTBA. MppannoHalbHbIE HEPAaBEHCTBA.
Tema 5.6. Pemenne panuoHanbHBIX HEPaBEHCTB METOAOM MNPOMEXYTKOB. Mcmosib3oBaHue
Metoab! pelieHHsI HEPABEHCTB. CBOWCTB W TpaukoB (YHKIWA TIpH pemeHNH HepaBeHCTB. HMHTepmperarus
Pewienue ypaBHeHuil u pesynbpTaTa, y4eT pealbHBIX OorpaHn4eHuil. Mcmomb3oBaHME CBOWCTB M TpadUKOB
HEPABEHCTB I'PauYeCcKH. (YHKIMIA 1pH pelieHUN YpaBHEHUH U HEPaBEHCTB.

Paspgen 6. KoopanHaTsl U BEeKTOPbI.

Tema 6.1 OCHOBHEIC TIOHATHS, CBA3AHHBIC C BEKTOPAMHU B IIPOCTPAHCTBE. PaBencTBo BCKTOPOB.

ITapainnenbHslil IepeHoc.
IIpsiMoyroJsibHasi cucreMa

KOOPAMHAT B IIPOCTPAHCTBE.
IlonsiTue BEKTOpa B

npocrpascrse. Papencrso
BEKTOPOB.

Tema 6.2. CyMMa U pa3HOCTh BEKTOPOB. Y MHOXEHHE BEKTOPA Ha YHCIIO.

JeiicTBUSI HAl BEKTOPAMHU.

Tema 6.3. B3aumHOE  pacnosiokeHue  BEKTOPOB B IIPOCTPAHCTBE, MX  CBOMWCTBA.

KOMHJ’IaHapHOCTB. Pasnoxenue BCKTOpa 1o TpCM HC KOMIUIaHAPHBIM BEKTOpPAM.
KOM]’[J’[aHapHLIe BCKTOPLI.

Tema 6.4. Beenenune koopauHar B npocTpaHcTBe. llocTpoeHume TOUeK M BEKTOPOB
KoopauHATHI TOUKH H HIPSMOYTOJILHOM CHCTEME KOOpAMHAT B npocTpaHcTBe. CyMMa U Pa3HOCTb BEKTOPOB,
KOOP/MHATBI BEKTOPa B YMHOXEGHHE BEKTOpa Ha YHCIO. Bblumcnenue [umHbl (MOIyIsl) BEKTOpa IO €ro

. KOOpJIMHATaM..
npocrpancte. [leiicrBus HaJ
BEKTOPaMH, 32/IaHHbIMH CBOMMH
KOOPJIMHATAMM.
Tema 6.5. OmnpezneneHue yria MeXAy BeKTOpaMH. BBIUHCIIEHHE CKaJIAPHOTO IPOM3BEICHUS

JIBYX BEKTOPOB. Bbruucienue yriaa Mexay npsaMbiMu. Vcnonb3oBaHue KOOpAUHAT U

CKaJ’lﬂpHOB HPOM3BECACHUE IBYX BCEKTOPOB MPU PEHICHUNU MATCMATUYCCKUX U IPUKJIAHBIX 3a/1a4.

BEKTOPOB.

Tema 6.6.

Paccrosinue Me:xxay ABymst
Toukamu. [le1eHue oTpe3ka B
JTAHHOM OTHOILIEHUH.

KOOpI[I/IHaTBI CCPEAUHBI OTPE3KaA. Paccrostaue MCKAY ABYMsS TOYKAMHU. HaXO)K,Z[CHI/IG
KOOPpAUHATBI TOYKH, JIeXKaIIeH ¢ 3aJaHHbIMU KOOPJAWHATAMHU €0 KOHIOB.

Pa3gen 7. IlpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE.

Tema 7.1. Uro wusyuaer crepeoMeTpusi. AKCUOMBI cTepeoMeTpuu. CHeICTBHS U3 aKCHOM

OcHOBHBIE NOHATHSA CTEPEOMETPUH.

cTepeoMeTpUH.

Tema 7.2. Vcnonp3oBaHne MPHOOPETEHHBIX 3HAHWH B  TPaKTHYECKOW  JEATENHHOCTH.

Pemenue 3agau. Brinonnenue ynpakHeHUH U 3a/1a4 C UCHOJIb30BAHUEM AKCUOM CTEPEOMETPHH U UX
cnencteuil. [IpoBenieHne T0Ka3aTENbHBIX PACCYKACHUI B XO€ PEUIeHUs 3a1a4.

Tema 7.3. ITonsTre napaniesnbHbIX OPSAMBIX B IpocTpaHcTBe. IlapamnenbHOCTh TPEX NPSAMBIX.

IMapannenbHble NpsMbIC B

NMPOCTPaHCTBeE.

Tema 7.4. B3anMHoe pacnonoxeHue NpsAMoi U MIIOCKOCTU. IIoHATHE mapanienbHOCTH MPSIMON

MMapannensHocTh NPAMON 1 u mockocTd. IIpu3Hak mNapannenbHOCTH NPSMOW U IIOCKOCTH, YTBEPXKACHUS,

TLIOCKOCTH. HE0oOXOAMMBIE ISl peIICHUs 3a1au.

Tema 7.5 Hcnonmp3oBaHne MPUOOPETEHHBIX 3HAHWA B  TPAKTHYECKOH  JCSITELHOCTH,

Pemenue 3agau. BBHIMOJIHEHHE YNPAXKHEHUH M 3afad C UCHONb3Yys TEOPEMbl U YTBEPKICHUS.
ITpoBeeHNe JOKA3aTENbHBIX PACCYKICHUN B X0/1€ PEIICHUS 3a/1a4.

Tema 7.6 [ToHsATHE CKpEIMBAIOIINXCS MPSAMBIX. YTJIBl C COHANPABICHHBIMU  CTOPOHAMM.

CkpemuBaromuecst npsiMble. ITocTpoeHue yria Mexy IpsSMBIMH.

¥Yroa Me:x1y npsiMbIMHU.




Tema 7.7.
IMMapajiebHOCTH MJIOCKOCTEN.

[Tpu3Hak mapamiensHOCTH OBYX IIocKocTel. CBONCTBA MapajuIebHBIX IIOCKOCTEH.

Tema 7.8.
Pemienue 3aaau.

Hcnonp3oBanne MpHOOpPETEHHBIX 3HAHWH B  TPAKTHUECKOW JEATENBHOCTH,
BBIIIOJTHEHUE YNPaXKHEHUH M 3a7a4 C HCIOIB3YS TEOPEMBl M  YTBEPKICHHA.
IIpoBeeHNe JOKA3aTENbHBIX PACCYKICHUN B X0/1€ PEIICHUS 3a/1a4.

Tema 7.9.
Terpadap u napaJuiesenumnesn.

[Tonstre MHOrorpanHuka. ONpeneneHue W MOCTPOSHUE TETpasapa, ero CBOMCTBA.
OrmpezenieHne U MOCTPOSHUE Napauienenunena. [locTpoeHne cedeHuil TeTpasapa u
napajuienenumena. lcnonb3oBaHue NPHOOPETEHHBIX 3HAHUA B INPAKTUYECKON
JeATeIbHOCTH, PACIIO3HABAHNUE Ha YePTeXKax M MOJCIISAX IPOCTPAHCTBEHHEIE (hOPMBI,
COOTHOLIGHHE TPEXMEPHBIX OOBEKTOB C HX OIMCAHUAMH, H300paKCHUAMH.
[TpoBenenue goka3aTesbHBIX PACCYKACHUN B XOJ€ pPElICHHs 33/1a4.

Tema 7.10.
IlepneHAMKYISPHOCTH NPAMOI U
IJIOCKOCTH.

[lepniengukynspHass W HaKJIOHHasg  mOpsAMas K  Iwiockoctu.  [lonsAtue
MEPICHANKYIIPHOCTH TPSAMOM W TUIOCKOCTH. CBOWCTBO TEPIIEHAUKYISIPHOCTH
PsIMOM U TIJIOCKOCTH.

Tema 7.11.

Paccrosinue ot TOUKH 10
njockoctu. Teopema y Tpéx
neprneHuKyJasipax.

HOCTpOeHI/Ie pacCTodHUA OT TOUKH A0 MJIOCKOCTHU, IMTPOCKIUA TOYKU U HpHMOﬁ Ha
IIJIOCKOCThb. HOKaSaTCJ'ILCTBO TCOPEMBI O TpéX NEPOCHAUKYJIIApax.

Tema 7.12.
JAByrpanubiii yroJ.
IlepnenuKyJISIPHOCTH
ILIOCKOCTeil

OmnpeneneHne 1 IOCTPOCHUE ABYTpaHHOTO yria. CBoicTBa M TpagycHas Mepa
JIBYTPAHHOTO yrIia. Y CIIOBHE NMEPHEHIUKYJIIPHOCTH INIOCKOCTEH.

Tema 7.13.
I'eomeTrpuyeckue
npeodpa3oBaHusl NMPOCTPAHCTBA.

CI/IMMeTpI/Iﬂ OTHOCHUTCJIBHO IINIOCKOCTH, HapaHHCHLHLIﬁ TEPEHOC.

Pa3gen 8. MHOrorpaHHuKkH.

Tema 8.1 Teno u ero mnoBepxHOCTb. MHoOrorpaHsasle yribl. MHOrorpaHHuku. Bepiuunsl,
MHOrorpaHHMKH. peOpa, rpaHu MHOTOIrpaHHuKa. Pa3sepTka. Brinykiible MHOTOTPaHHUKH.

Tema 8.2. Onpenenenue. [Ipsimas u HaxioHHas npusma. [IpaBmibHas nmpusMa. CUMMeETpus B
Ipuzma. IpU3Me, pelIeHUe 3a1au.

Tema 8.3. [Mapannemenumen. Ky6. Cummerpus B mapamnenenumnene. Cummerpus B KyOe.
Mapanenenunen. Kyo. Pemenue 3amad.

Tema 8.4. IMupamuna. IpaBunsHas nupamuna. Terpasap. Cummerpun B nupamuze. Perienue
IMupammuja. 3aja4.

Tema 8.5. Yceuennas nmupamuaa. E€ ocoGeHHOCTH U CBOMCTBA.

YceueHHasi nUpaMuaa

Tema 8.6. [Hoctpoenne ceuennid. Pacrio3HaBaHue Ha 4epTeKax U MOJAEISAX NMPOCTPAHCTBEHHbIE
Ceuenne ky0a , (hopMBI, COOTHOIICHHE TPEXMEPHBIX 00BEKTOB C X ONMHCAHUAMH, N300paKEeHUSIMH
napaJjuiejienuIena.

Tema 8.7. Hcnonp3oBanne mpHOOpPETEHHBIX 3HAHWH B  TPAKTHYECKOW JCATEIBHOCTH,

Pemienue 3agau.

aHATM3UPOBAHUE B TPOCTEHINNX CIyYasX B3aHMMHOTO PACIIONOXKCHHUS OOBEKTOB B
MPOCTPAHCTBE; M300paKEHUE OCHOBHBIX MHOTOIPAHHUKOB; BBITIOJHEHHE UYepTEkKei
M0 YCJOBHAM 33/1a4; MOCTPOCHHE IMPOCTEUIINX CeUeHWH KyOa, Mmapajulelernuie]a,
pelleHre IUIAaHMMETPUYECKUX M HNPOCTEMIIMX CTEpEeOMETpPUUYECKHUX 3ajad Ha
HaX0X/ICHUE TEOMETPUYECKUX BEJIMYUH (JIJIUH, YTJIOB, IUIOIIAJEH); UCTIOIb30BaHUE
NP PEIICHUU CTEPEOMETPHUYCCKUX 3373y IUIAHUMETPUICCKHX (PAKTOB UM METOJIOB;
MPOBEJICHUE JI0KA3aTEIbHBIX PACCYKICHUI B XOJIE PEIICHMs 3a]1a4;

Tema 8.8.
IIpaBujibHbIe MHOTOTPAHHHKH.

Onpenenenne. Bunsl mpaBHIbHBIX MHOTOTPaHHUKOB. [TocTpoeHne ceueHmi.

Tema 8.9.
Pemenne 3aaau.

Hcnonp3oBaHue MpPHOOPETCHHBIX 3HAHUH B  IPAKTHYECKOW  JESTEIBHOCTH,
aHATM3UPOBAHUE B MPOCTEUIINX CIIyYasX B3aWMHOTO PACIOJIOKEHUS OOBEKTOB B
MIPOCTPAHCTBE; M300paKEHNUE OCHOBHBIX MHOTOI'PAHHUKOB; BBITIOJHEHHE YepTEkKei
MO YCJIOBHSM 3a/1a4; MOCTPOCHHE MPOCTEUIINX CeUeHHH KyOa, mapajulelernuIe]a,
pelieHne IJIaHUMETPUYECKHMX M TMPOCTEHIIUX CTEpPEOMETPUYECKHX 3a7ady Ha
HaX0X/ICHUE TEOMETPUYECKUX BEJMYUH (JIJIUH, YrJoB, TUIOIIAJEH); NCTIOIb30BaHUE
NP PEIICHUU CTEPEOMETPHUYCCKUX 3373y IUIAHUMETPUICCKHX (PAKTOB UM METOJIOB;
MPOBEJICHUE JI0KA3aTENbHBIX PACCYKACHUHN B XO/I€ peIlIeHHs 3a/1a4;

Tema 8.10.
CeyeHHsI MHOTOTPAHHHKOB.

CeueHuss KyOa, Tpu3MBl ¥ mHpamMunsl.  [IpejacraBieHue o
MHOT'OTrpaHHUKaX (TETpadap, Ky0, OKTa’ap, JOACKAdAP M HKOCAdIp).

MPpaBUJIbHBIX

Pasznen 9. Tesa u noBepxXHOCTH BpalleHMsI.

Tema 9.1
Huannap. Cevyenust

Hunuaap. OcHoBaHUe, BRICOTA, OOKOBasi TOBEPXHOCTh, 00pa3yromas, pa3BepTka.
OceBble CEUCHUsSI U CEUCHHS, MapajliebHbIe OCHOBAHUIO.




Tema 9.2
Pemienue 3anau.

Hcnone3oBaTh Ipyu pCHICHUN CTCPCOMCTPUICCKUX 3a/lav IIJIaHUMETPUYCCKUC (baKTLI
1 METOIBI; IPOBOAUTH JOKA3aTEIBHBIE PACCYKACHUA B XO04€ PEIICHUA 3a0a1

Tema 9.3.
Konyc. Ceuenns.

Konyc. OcHoBaHue, BbIcOTa, OOKOBasi MIOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.
OceBble CeYeHHs M CEUCHHS, NapaJlIeNbHbIe OCHOBAaHHIO.

Tema 9.4.
Pemienue 3anau.

Ucnonb3oBath IIpyu pCHICHUN CTCPCOMCTPUICCKUX 3a/lav IMIIaHUMETPUYCCKUC (IJaKTI)I
1 METOIBI; IPOBOAUTH JOKA3aTEIIBHBIE PACCYKACHUA B XO0A€ PEIICHUA 3a1a1

Tema 9.5.
Ilap u chepa.

ap u cdepa, ux ceuenns. KacarenpHas III0CKOCTb K cepe. Y cedeHHbIH KOHYC.
OcHoBaHme, BBICOTa, 00KOBast HOBEPXHOCTH, 00pa3yromas, pa3sepTka. OceBbie
CEUYCHHS M CEUCHHMS, NapaJlIeIbHbIC OCHOBAHHMIO.

Paspnen 10 U3mepenust B reoMeTpuu.

Tema 10.1. [TonsaTue nnomanu noBepxHocTy. [1nomany noBepxHOCTH MHOTOTPAHHUKOB.

Ilnomaau noBepxHOCTH

MHOTOrPAHHHUKOB.

Tema 10.2. [TonsATHE oAy MOBEPXHOCTH HUIMHAPA. DOopMyIibl IIOMAAN TOBEPXHOCTH

Ilnomaas moBepxHocTH UWIMHApPA. Berarcnenus miomaneil noBepXHOCTEH MPOCTPAHCTBEHHBIX TN MPU

HMJIMHAPA. peIIeHIH MPAKTUIECKUX 3a]1a4, HCIOIb3ys PH HEOOXOJUMOCTH CIIPAaBOYHHUKH U
BBIYUCIIUTEJIbHBIE YCTPOUCTBA.

Tema 10.3. [onsTHe momanyu NOBEpPXHOCTU KOHyca. DopMyJibl IJIOLIaAN OBEPXHOCTU KOHYCA.

Ilnomaas moBepxXHOCTH KOHYCA.

Brruncnenns HHOH.[a,I[Cﬁ HOBerHOCTeﬁ MPOCTPAHCTBCHHBIX TCJI IPU PCHICHUH
MPpaKTUYCCKUX 3a7lav, UCIIOJb3Ys IPpU HCO6XOI[I/IMOCTI/I CIIPaBOYHUKHU U
BBIYUCIINTCIIBHBIC YCTpOﬁCTBa.

Tema 10.4.
O0BeM U ero usmepenusi. O6bem
Ky0a u napaJjuiejienumnena.

[MonsTne oO6vema mpocThIx Ten. UHTerpanpHas popmyna oosema. O0beM Kyda u
napajenenumnea.

Tema 10.5.
O0béM Npu3Mbl M MUJIHHAPA.

WuterpanpHas popmyna oopema. Obmas popmyna 00beMoB Tex BpameHus. O0bpem
NPU3MBbI U IIMIIMH/IPA.

Tema 10.6.
O0béM nupamMuabl M KOHYCA.

Oo6mast popmyna 06beMOB Tel BpamieHuss. O0bEM MHpPaMHIBI U KOHYCA.

Tema 10.7.
ITomo0Oue Teu.

[Momo6ue Ten. OTHOMIEHHS TUTOIIAACH TOBEPXHOCTEH 1 00EMOB OJOOHBIX TEIl.

Paznea 11. Hayajia MaTeMaTHYe€CKOI'0 AHAJIN3A.

Tema 11.1
YucjoBbie MOCI€10BATEILHOCTH

Omnpenenenne nocienoBarenbHOCTH. CriocoObl 3a1aHNS TTOCIIEI0BATEILHOCTH.
Onpenencaue apupmeTnaeckoit nporpeccur. CBOWCTBa apupMeTHIECKOM
nporpeccun. Onpenenenue reoMmeTpudeckoi mporpeccuu. CpoiicTBa
reoMeTpudecKkoi nmporpeccuu. [IoHsATHE O MIpenesne MocIe0BaTeILHOCTH.
Brruucnenue npenenos nociegoBarensHocTel. CynecTBOBaHHE TIpesiena
MOHOTOHHOI OTpaHWYEHHON MocieoBaTenbHOCTH. CyMMHpPOBaHUE
nocieioBarenibHOCTe. beckoHeuHo yObIBaromas reoMeTpruIecKas Iporpeccus 1 ee
cymMma.

Tema 11.2. IIpenen ¢pynkun y = f (x) mpu x —oo. 'opu3oHTaNbHAsS acHMITOTa. Beraucnenne
pesenoB QyHKLUUN U X —>00.

Mpenen pynkuum. pe by p

Tema 11.3. IIpenen ¢pynkuum B Touke. HempepsiBHOCTE QyHKITNHN. BepTrukansHas acuMIITOTA.

IlonsiTHe 0 HeMPePBIBHOCTH Brruucnenue npesienos GyHKIUH B TOUKE.

byHkumMu.

Tema 11.4. [Mpupamenne aprymenta. [Ipupamenne pyHkimu. OnpeaeneHue MpoOU3BOTHOM.

IIpousBoanas. Dopmynsl guddepernrpoBanust. Tabmauma nponsBoasbix. JuddepenunpoBanue
CYMMBI, Ipon3BeeH s, yacTHOro. CioxxHast QyHKIMS U ee tuddepeHmpoBanue.
Ou3nuecKuil CMBICT IPOU3BOAHON. BTOpas nponsBoaHas u ee GU3NIECKAN CMBICI.
KacarenpHas k rpaduky ¢pyHxmy. [Ipon3BogHbIE OCHOBHBIX 2JIEMEHTAPHBIX
¢ynkimii. [IpumeneHre Tpon3BoIHOM K UcCiIe0BaHNIO (QYHKINH U TIOCTPOSHUIO
rpa¢uxos. [TpomsBogHbIe 00paTHON GYHKIMH M KOMIO3UIINHU (DYHKITHH.

Tema 11.5. Dopmyinsl guddepernnporanms. Tabnmia mpon3BoaHEIX. BriBoI hopMyIsl

IMpaBuaa nnddpenupoBanus.

HaXO0XJICHUS MTPON3BOJHON CTeNeHHON (QyHKIMH. [Ipor3BOIHBIE HEKOTOPHIX
3JIEMEHTAPHBIX (DYHKIIUH.

Tema 11.6 [TpousBonHsle crenennoi. [TokazarenbHOMH, orapudMuueckoit n
IIpon3BoaHbIe 31eMeHTaPHbBIX TPUTOHOMETPUUECKHUX (PyHKIMIL.

pyHKumii.

Tema 11.7. Omnpenenenne npousBoanoid. @opmyisl muddepenumposanns. Tabnuma

IIpuMeHeHNe MPaBUJI

pon3BogHBIX. JuddepeHnppoBane CyMMBbl, TPOU3BEIEHHUS, YACTHOTO.




auddepeHMpoBanns U TadIuL,
NMPOM3BOJHBIX K PellIeHHI0
3a/a4.

Tema 11.8.
JAuddepenunpopanue cymMMmbl,
NPON3BE/ICHUS M YACTHOIO.

Tabnuua nponssoausix. AnddepeHnupoBanie CyMMBbI, TIPOU3BEICHHS, YaCTHOTO.

Tema 11.9.
JAuddepenunpoBanue cia0:KHOM

CroxHas ¢pyHkuus u ee nuddepenmponanue. [ndepeHpoBaHue CyMMBI,
NPOU3BEICHHS, YACTHOTO.

byHKIUN.

Tema 11.10 OmnpeneneHre ypaBHEHHs KacaTelbHOH K rpaduKy GyHKIUH U YIIIOBOTO
I'eomeTpuyeckmii cMbICTI ko3 PunneHTa.

MPOU3BOIHOM.

Tema 11.11. OrnpeneneHre CKOPOCTH JABMKEHUS TOUYKU U3 YPAaBHEHUS JBUKECHHS TOUKH.
Du3uvYecKri CMBICII

MPOU3BOIHOM.

Tema 11.12. [IpuMeHEeHHE TPOU3BOIHOM K UCCIICIOBAHUIO (DYHKIIMHM HA MOHOTOHHOCTD.

IIpnMeHenne MPOU3BOIHOM K
HCCJIeJOBAHNIO TPaduKoB.

Tema 11.13.
IIpumeHeHne NpoU3BOAHOM K
HCCJIeJOBAHNIO TPadukoB

[TpumeHeHne MPOU3BOAHON K MCCIIeIOBaHHIO (GYHKIMH Ha SKcTpeMyM. OThICKaHHe
HanOONBIIEr0 1 HANMEHBILETO 3HAYCHNH HENPEPHIBHOCTH (hYHKIIMU HA OTPE3KE.
3aga4un He OTHICKaHWE HAaNOOJBIINX WM HAUMEHBIINX 3HAYCHUH BEJIMYUH.

Tema 11.14.
IocTpoenue rpapukos ¢
NpUMeHeHHeM NPOU3BOIHOI.

[TpumeHeHne MPOU3BOAHON K MTOCTPOEHUIO rpadukoB (yHkuumii. Vicrons3oBaTsh
MPOM3BOIHYIO JUIS U3Y9IEHUs CBOUCTB (DYHKIIMH M IOCTPOCHHS TPA(UKOB.

Tema 11.15.
IIpou3BoaHbIE BTOPOrO MOPSAIKA.

I'eomerprueckuii n pU3NIECKUIT CMBICT TPOM3BOAHON BTOPOTO MOPSAKA.
Hcnonb30BaTh NPOU3BOIHYIO JUTS U3YUYEHHSI CBOMCTB (DYHKIMH M HOCTPOCHHUS
rpaduKOB, sl HAXOXKJICHUS! CKOPOCTH U YCKOPEHHSI.

Tema 11.16 Omnpeneneane nepBoodpa3Hoii. Tabmuma nepBoodpa3HeIX. [IpaBria BEMUCICHAS

IlepBooOpa3Hasi. MIePBOOOPA3HBIX.

Tema 11.17. Onpenencuue uHTerpana. Cesi3b MKy HHTETPAJIOM H IIEpBOOOpa3HOi (popmyra
HnrerpaJ. Herotona-JIetionumna). [IpaBuia BEIYMCICHUS] HHTETPAJIOB.

Tema 11.18 Haxoxnenne HeonpeneeHHOro HHTErpaia ¢ IMOMOIIBI0 TabJHIl HEpBOOOpa3HBIX.

TabiMIa HHTErpaIoB.

Tema 11.19.
KpuBoJsinHeiinas Tpaneuus u
HHTEerpaJ.

Boruucisite B mpocTeimx ciyyasix miomaau Guryp. Mcrnons3oars GopmMyty
Hrrorona-Jleiibnuma.

Tema 11.20.
Boruucienune onpeneéHHOro
HHTerpaJa.

BerunciieHue onpeneiéHHOro HHTErpaia, UCIob3ysl TaOIHIIbI HHTETPAIoB U
dhopmyny Herorona-Jleitbuuna. Mcrnonp3oBaHue HHTETpaia Jisl BBIYUCICHUS
UIONIAJIeH TIIOCKUX (uryp.

Pa3gen 12. KomOunaTtopuka, Teopusi BeposiTHocTeil. CTaTHCTHKA.

Tema 12.1. OCHOBHBIC TIOHATHS KOMOWHATOPUKY. 3a/Ia4¥ HA ITOJICYET YHCIIa IEPECTAHOBOK.
IpaBujio npousBeaeHUsI.
ITepecTaHOBKH.
Tema 12.2. CoeauHeHus JeMEeHTOB. 3aJjaui Ha MOJCYET YHciia pa3MeleHu.
Pasmemenue.
Tema 12.3. CoeMHEeHUA 3JIEMEHTOB. 3aJjauM Ha MMOJICYET YHCIa COUETaHUM.
CoueraHus M HX CBOJicTBA.
Tema 12.4. Kom6unammu cobbrtrii. [TpoTuBomonokHBIe cOOBITHS. Pemenue 3axay Ha mepedop
CoObITHS. BapuanToB. Popmyna 6mHOMa HetoToHa. CBOMCTBa OMHOMHHAIIBHBIX
ko3 dunmenToB. Tpeyronpauk [lackais.
Tema 12.5. UYucno ucxonos. braronpusTeByromme HCX0a6I COOBITHIO A.

BepositHOCTB cOOBITHS.

Tema 12.7.
CrarucruyeckKue JaHHbIE.

Craructudeckast o0paboTka nanubix. O0sem m3mepenus. [Ipencrasnenne
CTAaTUCTHYECKUX JAHHBIX ( TaOMUIBI, TuarpaMMel, Tpadukn). I Ipuémel 3anomHeHNS.

Tema 12.8.
IleHTpaJbHbIE TEHACHINHI

[TonsTHE reHepaIbHON COBOKYITHOCTH W BRIOOpKH. MoJia M3MepeHws.

Tema 12.9.
Meps1 pa3opoca.

Pa3max Bb1O0opku. OTKIIOHEHHE OT cpeHero. CpelHee KBaJlpaTHOE OTKIOHEHHE.
Pa3max usmepenus. [lucnepcusi.




3.4. Copepxanue caMOCTOATEILHOMH padoThl U (OpMBI ee KOHTPOJIS

Ne CopneprkaHue cCaMOCTOSITEIbHON paboTHI Bcero gacos
n/m
1. Apudmernueckue IeHCTBUS Hal YUCTAMHU. 1
2. [TpnbnKeHHbIC 3HAYEHNS BETNIHH. 1
3. CoMHHTeNbHBIE U(PHI YUCTA. 1
4. [IpaBuito 3anmcy MPUOIIKEHHBIX YHCEIT. 1
5. OxpyrieHne NpHOIVHKEHHBIX YHCEL. 1
6. I'pannia abCOMOTHOM MOTPEITHOCTH MPHOIMKEHHOTO YHCTIA. 1
7. 'paHnma OTHOCUTENBHONH MOTPEHIHOCTH TPHOIIKEHHOTO 1
qHca.
8. [paBuna nelicTBuil ¢ TPUOIMIKEHHBIMU YHCIAMHU.
9. OCHOBHBIE TPYNIIBI MUKPOKAJIbKYJIATOPOB M WX OCHOBHBIE 1
OTIINYHSL.
10. CaoiicTBa CTENeHEH.
11. OCHOBHBIE TIPaBUJIA BBIIIOJTHEHHS BEIYUCIUTEIHHOTO
mpoiiecca.
12. Omnpenenenue paauaHa. 1
13. dopmyna nepeBoja rpayCHOM MephI yIiia B paJuaHHYIo. 1
14. Omnpenenenne cuHyca, KOCUHyca, TAHT€HCA, KOTAaHT€HCa yTiia. 1
15. OO6paTHbIe TPUTOHOMETPUYECKUE (PYHKITUH. 1
16. CBoiicTBa ¥ rpa KM TPUTOHOMETPUYECKUX (PYHKIIMH. 1
17. CpoiictBa u Tpaduku OOpaTHBIX TPUTOHOMETPHUYECKHX 1
(hyHKIHH.
18. [TocTpoeHne reomeTpudIecKuX IpeoOpa3oBaHuiL. 1
19. Perenne TpuroHOMETpUYECKMUX HEPABEHCTB. 1
20. AKCHOMBI CTEPEOMETPHUU. 1
21. B3anmHoe pacronokeHne qByX HNPsIMBIX B IIPOCTPAHCTBE. 1
22. [MapaynensHOCTD NPSMOI U TITIOCKOCTH. 1
23. [TapannensHOCTh MIOCKOCTEH. 1
24. [epneHaAUKYIIPHOCTD NPSMOH U TNIOCKOCTH. 1
25. [lepneHauKyIISIp 1 HAKJIOHHAS. 1
26. Yron Mexay IpsMON U MIOCKOCTHIO. 1
27. I'eomerpuueckue IpeoOpa3oBaHMs MpPOCTPAHCTBA! 1
ITapannenbHbIi MepeHoc, CUMMETPHUS OTHOCHUTEJIBHO
TUTOCKOCTH.
28. ITapannensHoe IIPOEKTUPOBAHHUE, OPTOTrOHAJILHOE 1
MPOEKTHPOBAaHHE, IUIOUIAb  OPTOTOHANBHOW  NPOEKINH,
n300payKeHNEe MPOCTPAHCTBEHHBIX QHUTYp.
29. JByrpaHHbIii yroJ. 1
30. Yron Mexly TIIOCKOCTAMM. 1
31. TleprieHIUKYIAPHOCTH ABYX IJIOCKOCTEH. 1
32. [IprmMeHeHne TPOU3BOIHOM K HCCIIEOBAaHUIO (PYHKITNHA 1 1
MOCTPOCHHUIO IPpaUKOB
Hroro 62

4. OUEHOYHBIE CPEJCTBA JJII TEKYIIETO KOHTPOJIS




YCIIEBAEMOCTH, IPOMEXYTOUYHOMN ATTECTAIIMM 11O UTOTAM

OCBOEHMSA JMCIUIIVIMHBI U YYHEBHO-METOANYECKOE OBECIIEYEHHUE

CAMOCTOSTEJIBHOM PABOTHI CTYIEHTOB

KoHTponb 1 o1ieHKa pe3ynbTaToB OCBOSHUS YIEOHOH NUCIUIUIMHBI OCYIIECTBIISETCS
[IPENOIABATEIIEM B IIPOLIECCE MPOBEACHUS IPAKTUUECKUX 3aHATUN, KOHTPOJIbHBIX
paboT, TECTOBBIX 3a/1aHUM, a TAK)KE BBIIOJHEHHS 00YJarOIIMMUCS WHINBUAYAIbHbBIX

3aJlaHuM, IPOEKTOB, UCCIICIOBAHUI

Pesynbrar oOyuenus
(OCBOCHHBIC YMEHUSI, YCBOCHHBIC 3HAHMUS)

@DOopMBI 1 METOIBI KOHTPOJISL U OLICHKU
PE3yNIbTaTOB O0yUYEHUS

B pe3ynbTare 0CBOCHHUS TUCIIUTLUTHHBI
00yJaroIUiCs JOKEH:

- chopMUpOBaTh Hpe/ICTaBICHUS 0
HEOOXO0MMOCTH JI0Ka3aTe/IbCTB npu
00OCHOBAaHMH MAaTEMAaTHYECKUX YTBEPKICHUI
U pONM  aKCHOMATHKA B  IPOBCICHUU
JIETYKTUBHBIX PACCyKICHUM;

- chopMHUpOBaTh TMOHITUHHBIA Aammapar o
OCHOBHBIM ~ pasfiejlaM Kypca MaTeMaTHKH,;
3HaHUH OCHOBHBIX Te€opeM, (OpMyT U yMEHUS
UX MPUMEHSATh; YMEHUS JTOKa3bIBaTh TECOPEMBI
U HaxoJWThb  HECTAHJAPTHBICE  CIIOCOOBI
peIIeHUs 3a/1a4;

- YMETh MOJICIIUPOBATh peallbHbIC CUTYaIUH,
UCCIIEIOBATh MOCTPOCHHBIC MOJIEITH,
MHTEPIPETUPOBATH ITOITYYEHHBIN pe3ysIbTaT;

- chopMuUpOBaTh MpeICTaBICHUSI 00 OCHOBHBIX
MOHATUSX MAaTeMaTHYECKOrO0 aHau3a W HX

CBOMCTBAX, BJIaJICHUE YMEHUEM
XapakTepU30BaTh TOBEJICHUE byHKIHH,
WCIIOJIb30BAHUE TIOJIYYECHHBIX 3HAHUM JUIA
OIHMCaHMS u aHanm3a peanbHbIX
3aBHCHUMOCTEH;

- BJIAJETh YMEHUSAMU COCTaBJICHUS

BEPOATHOCTHBIX MOJENIEH MO YCIOBHUIO 3aJlauM
M BBIYUCIICHUS BEPOSITHOCTH HACTYIUICHUS
COOBITHIf, B TOM 4YHCIE C MPUMEHEHHEM
bopMysT KOMOMHATOPUKU U OCHOBHBIX TEOpPEM
TEOPUHU BEPOSITHOCTEN; UCCIIEI0BAHUS
CIIy4alHbIX BEJIMYMH MO UX PaCHpEeIEICHUIO.

Tekymunit KauecTBa
3HAHUM:

YCTHBIN OIIPOC;

TECTUPOBAHUE T10 TEMAM;
pellIeHNEe CUTYallMOHHBIX 3a/1a4;
pedepartsl 1 ux 00CyXKICHNUE;

JOMAIIHUEC 3aJaHusA HpO6JICMHOFO XapaKTepa,

KOHTPOJIb YCBOCHHU

cocTaBleHHEe  3aJad  MNPOQECCHOHATHHOTO
COZEpKAHUS, 3alIUTA.

PyGexxHblii  KOHTPOJH KauyecTBa YCBOCHUS
3HAHUM:

KOHTpOJIbHas paboTa;
TECTUPOBAaHUE 110 OCHOBHBIM pa3jiesiaM Kypca.

HToroBelif KOHTPOIIL B popMe 3K3aMeHa

5. YHEBHO-METO/NYECKOE 1 UTHOOPMALIMOHHOE
OBECIIEYEHME JUCIIUIIJIMHBI «<MATEMATHUKA)»

5.1 OcHoBHas UTEpaTYypa
1. AnreOpa u Hadana MaTeMaTtnyeckoro ananusa : 10-11-if kiace : yueOHuUK s




o011eo0pa3oBaTeIbHBIX Opranu3anuii (0a30BbIi ypoBeHb) : B 2 yacTsx. - (MaTemaruka:
anreOpa ¥ Hayajga MaTeMaTHYeCKOro aHanusa, reometpus). Y. 2 : [mpaktuueckas] / A.
I'. Mopakosuy, I1. B. Cemenos, JI. O. [lennmena [u ap.]. - 2019. - 268 c.

2. Anre6pa u HayaJla MaTeMaThuueckoro ananuza : 10-11-i kiacc : yueOHUK J1s
00111e00pa3oBaTeNIbHBIX Opranu3auii (0a30BbIM YPOBEHB) : B 2 yacTax. - (Maremaruka:
anre0dpa ¥ Hayajda MaTeMaTHYeCKoro aHanusa, reometpus). Y. 2 : [mpaktuueckas] / A.
I'. Mopakosuu, I1. B. Cemenos, JI. O. Jlenumiena [u ap.]. - 2020. - 268 c.

3. ['eoMeTpus : yueOHUK 1151 001Ie00pa30BaTEIBLHBIX OpTraHU3auii : 0a30BBIN U
yray6nennsiit yposuu : 10-11-i1 kmaceer / [JI. C. Atanacss, B. @. bytysos, C. b.
Kanomres u ap.]. - IIpocemenue, 2020. - 256 c.

4, ['eomeTpus [ DneKTpOHHBIN yUeOHHK] : 3JeKTpoHHas popMa yuyeOHHKA : 0a30BBbIit
u yrinyoneHHsiid ypouau : 10-11-i1 knacc / [JI. C. AranacsH, B. @. byry3os, C. b.
Kanowmres u ap.]. - [IpocBemenne, 2015 on-line Pexum gocryna:
https://shop.prosv.ru/geometriya--10-11-klassy--bazovyj-i-uglublyonnyj-urovni--
elektronnaya-forma-uchebnika2015

5. Marematuka: ajirebpa 1 Hayajia MaTeMaTHYECKOTO aHalln3a, FTEOMETPHUS
[DneKkTpoHHBIN yueOHUK] : a5iekTpoHHast hopma yueOnuka g 10-11 kimaccos
0011e00pazoBaTeNbHBIX Opranu3aiuii (0a30Bblid ypOBEHD) : B 2 4acTIX. - MHEMO3HMHa,
2019 on-line Pexxum moctymna:

https://pocketschool.ru/catalog/glavnaya stranitsa 2/48421/

6. Mopakosuu A. I'. Anre6pa u Hayana MaTeMaTuueckoro ananuza : 10-11-it
KJIACChI : YYEOHUK JUIsl 0011e00pa30oBaTeIbHbIX OpraHu3annii (0a30BbIil ypOBEHB) : B 2
yacTsax. - (Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHanu3a, reomeTpus). Y.

1 : [Teopetnueckas] / A. I'. Mopakosuuy, I1. B. Cemenos. - 2019. - 446 c.

7. Mopakosuu A. I'. AnreOpa u Hayanma mareMarmyeckoro aHammsza : 10-11-it
KJIACChI : Y4eOHUK Juisl o0uieo0Opa3oBaTeabHbIX OpraHu3ainuii (0a30BbI YPOBEHB) : B 2
yacTsax. - (MaremaTuka: anreOpa U Hayajla MaTeMaTHYSCKOTO aHaju3a, reoMeTpus). Y.
1 : [Teoperuueckas] / A. I'. Mopakosuy, I1. B. Cemenos. - 2020. - 446 c.

5.2 lonoJiHUTeIbHAS JIUTEPATYypa
1. Marematuka (Ji1 3KOHOMHUCTOB) [DnekTpoHHBIA pecypc] / A.M. bapnykoB .—
VYnan-Yno : Bypsarckuit rocynapcTBennblii yauBepcutet, 2017 .— 179 c¢. — ISBN
978-5-9793-1048-0 .— Pexxum moctyma: https:/lib.rucont.ru/efd/633961

5.3 llepeuens UHTEpHET-pecypcoB
1. Oneparmonnas cuctema: Microsoft Windows 10 Professional. [lorosop Ne 9-5/1/19
ot 07.02.2019. Tlocneanss qoctymnHas Bepcus mporpammsl. Astra Linux Common
Edition. Jorosop Nel173-I'K/19 ot 12.11.2019 .
2. bazoseiit naketr nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft
Office Standard 2016. beccpounas nunensus. Jlorosop Ne79-I'K/16 ot 11.05.2016.
Microsoft Office Standard 2013. Beccpounas numensus. Jlorosop
Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft Office Standard 2013.
beccpounas mmnensus. Jorosop Ne26 ot 19.12.2013. Microsoft Office Professional


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

Plus 2010. Beccpounas ymmensus. loroop Nel06-I'K ot 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

3.  HudopManmnoHHO-CTIpaBOYHAs  CcHCTeMa  (CIIPAaBOYHO-TIPaBOBas  CHCTEMA)
«Koncynprant mmoc». Cormamenne Ne HKII2016/JICB 003 ot 11.01.2016 ans
UCIIOJIb30BaHUS B yUEOHBIX 1eNax 6eccpounHoe. OOHOBIsAETCS perysapHo. JIuieH3us Ha
BCE KOMITBIOTEPHI, UCIIOJIb3yeMbIe B yU€OHOM IpolLiecce.

6. MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHHUIIJINHBI

YdeOHast aynuTopusi JUIs TPOBEACHHUS 3aHITHA BCEX BUJOB, MPEAYCMOTPEHHBIX
oOpa3oBaTeNpHOM NPOrpaMMoOi, B TOM 4YHCIE€ TPYNIOBBIX W HWHAWBHUIYATIbHBIX
KOHCYJIbTAIlMi, TEKYyIEero KOHTPOJS U TNPOMEKYTOYHOW arrectauuu (KaOUHET
€CTECTBEHHO-HAYYHBIX JTUCLUIUIVH). Aynuropus, YKOMILIEKTOBAHHAS
CHELMATM3UPOBAHHON MEOEBI0 U TEXHUYECKUMU CPEACTBAMH OOYUYEHHS, CIYyKAIIUMU
UId  TpencTaBieHus ydeOHoM uHdopManuu OOJBIION ayAUTOPUM: MEPEHOCHOU
KOMITBIOTED, ITPOEKTOP, AOCKA, IKPaH, JEMOHCTPALMOHHBIN U CIIPAaBOYHBIA MaTepHal.

Aynutopusi Jis CaMOCTOSITENIbHOW PabOThl ¢ BO3MOKHOCTBIO MOAKIIOYEHUS K CETH
«MaTeprer» wm oOecreueHWEM JIOCTyma B JJIGKTPOHHYIO  WH(OPMAIMOHHO-
00pa30BaTeNbHYI0 CpEy OpraHU3aIIH.



®OH/1 OLHIEHOYHbLIX CPEJCTB
T CHUILITAHBI <MATEMATHUKA»

23.02.07 «Texuu4eckoe 00CayKMBAHNE U PEMOHT JBUTraTeIeil, CHCTEM H
arperaToB aBTOMOOMJICH



EJIN U 3AJAYM OCBOEHUA JUCHUITJIMHBI «MATEMATHUKA»

eab AMCUMIIMHBI:

1.

q)OpMI/IpOBaHI/IC HpGI[CTaBJIGHI/Iﬁ 0 MATCMATHUKEC KaK YHHBCPCAJIBHOM A3bIKC

HayKH, CpCACTBC MOACIIMPOBAHUIA SIBJICHUN M poncccCos, 00 naciax m MEroJgax
MAaTCMAaTHKH,

2. Pa3BUTHUC JIOTHICCKOI'O MBIIJICHUSA, IIPOCTPAHCTBCHHOTO B006pa)i(€HI/I$I,

QITOPUTMHYECKOW KYJIbTYpbl, KPHTHYHOCTH MBILUICHHS Ha YPOBHE, HEOOXOAMMOM
U1 Oytyiied npohecCUOHAIBHON NESATENbHOCTH, JJIs

POIOJDKEHHS 00pa30BaHUs M CaMOOOPa30BAHHS;

B

3. OBJIAACHUC MATCMAaTUYCCKUMHA 3HAHWAMA 1 YMCHUSAMMU, H€O6XOI[I/IMBIMI/I

HOBCCI[HGBHOﬁ JKU3HHU, O HM3YUCHHA CMCKHBIX CCTCCTBCHHOHAYYHBIX

JTUCIMIUIMH Ha 0a30BOM YPOBHE M JIHUCHMIUIMH MPOGECCHOHAIBHOTO IHKIA, IS
nmoiayyeHuss oOpa3oBaHHsS B 00dacTAX, HE TPEOYIOIUX  yriIyOJICHHOM
MaTeMaTHIECKOU MOJATOTOBKH;

4. BOCIIMTAHHUC CPCACTBAMH MAaTCMATHKH KYJIBTYPBI JIUMYHOCTH, IOHUMAaHHS

SHAYUMOCTH MATCMATHKHW IJIXI HAYYHO-TCXHHUYCCKOI'O IIPpOrpecca, OTHOIICHHUA K
MAaTCMATHKEC KaK K 4YaCTH 06IHGLI€HOBGLIGCK0ﬁ KYJIbTYPbI 4YCPC3 3HAKOMCTBO C
HCTOpHCﬁ Pa3BUTHA MAaTCMATHUKU, BBOJIIOI_[I/Ieﬁ MaTCMaTHYCCKUX H,I[eﬁ.

JIny"ocTHBIE pe3vabLTaThl (Hasee — JIP):

1)

2)

3)
4)

5)

poccHiicKas TpaXKIAaHCKas WJIECHTHYHOCTb, NATPUOTHU3M, YBAaXKEHUE K CBOEMY
HapoOay, YyBCTBO OTBETCTBEHHOCTH Iiepen PoauHON, ropaocTe 3a CBOM Kpaw,
cBor0 PonnHy, mpomuioe M HacTosee MHOTOHAIMOHANBHOTO Haponaa Poccuw,
YBaXEHUE TOCYAAPCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TUMH);

rpaKJaHCKasi MO3MIMS KaK aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCHUMCKOIrO
OOIIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IpaBa M OOS3aHHOCTH,
YBa)XKAIOILIETO0 3aKOH M MPABOIMOPAIOK, 00JaJar0IIero 4yBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO NPUHUMAIOLIErO TPAAUIMOHHBIE HAlMOHAJIbHBIE H
o011eyenoBeYecKrne TYMaHUCTHYECKHE U IEMOKPaTHUECKHUE [IEHHOCTH;
TOTOBHOCTB K CITy’)KEHUIO OTEYECTBY, €TO 3aIIUTE;

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUayore
KyJbTYp, @ TaKXke pa3auyHbIX (opM O0OIIECTBEHHOTO CO3HAHMS, OCO3HAHHE
CBOET0 MECTa B MOJIUKYJIbTYPHOM MHUPE;

c(OpMUPOBAHHOCTh OCHOB CaMOPA3BUTHSI U CAMOBOCIIUTAHUSI B COOTBETCTBUU C
OOIIIeYeIOBEYECKUMHU IIEHHOCTSAMU U HJAeajaMH TPakJaHCKOTO OOIIeCTBa;
TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPUECKONM U OTBETCTBEHHOM



JeSITEIbHOCTH;

6) ToJiepaHTHOE CO3HAHUEC M TOBEACHUE B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTh U
CIIOCOOHOCTh BECTH MOl C JPYTUMHU JIIOJbMH, JOCTUTaTh B HEM
B3aMMONOHUMAHMSI, HAXOAUTh OOIIKE LIEJTU U COTPYIHUYATD JJISl UX JOCTUKEHUS;

7) HaABBIKM COTPYJHHYECTBA CO CBEPCTHHKAMHM, JETBMH MIIAJIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO  MOJIE3HOH,  y4eOHO-
UCCIIEIOBATENBCKOM, MPOCKTHOM U IPYTHX BUIAX JACSITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE W IMOBEICHUE Ha OCHOBE YCBOCHUS OOIICYEIIOBEUECKUX
LICHHOCTEH;

9) TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHUCIE K CaMOOOPa30BaHHUIO,
Ha TIPOTSHKEHUU BCEW KU3HU, CO3HATEIHLHOE OTHOIICHHE K HENPEePHIBHOMY
00pa3oBaHUI0 KaK YCJIOBUIO YCHEHIHON MpodeCCHOHATBHOW M 0OIEeCTBEHHOM
TeSITEIbHOCTH;

10) screTruecKoe OTHOILICHHE K MHPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOIIICHUIA;

11)npuHATHE W peanu3anus IEHHOCTeHW 3J0pOBOTO M 0€30MacHOr0 o0pa3a KH3HH,
NOTPEOHOCTH B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSX CIIOPTHUBHO-
037I0POBUTENIHHONM JIESITEIIBHOCTHIO, HENMPUITHE BPEIHBIX IMPUBBIYCK: KYpEHHUS,
ymoTpeOaeHHs aTKOT0JIsl, HAPKOTHKOB,

12)6epexxHoe, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHHE K (U3HYECKOMY |
MICUXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M IPYTUX JIOACH, yMEHHE
OKa3bIBaTh MEPBYIO MIOMOIIIb;

13)oco3HaHHbIil  BBIOOp Oyayiield mnpodeccMd W BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K MpodecCHuOHAIbHON
JESATETbHOCTH KaK BO3MOXHOCTH YYacCTHSl B PEIICHUM JIMYHBIX, OOIIECTBCHHBIX,
roCyJIapCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOJIEM;

14)chopMUPOBAHHOCTh ~ KOJOTMYECKOTO  MBINUICHUS, TOHUMAHUS  BIIMSHUS
COLIMAJTbHO-PKOHOMHUYECKUX MPOIIECCOB Ha COCTOSTHUE TIPUPOTHON U COMMATIEHOM
CpeIbl; MPHOOPETEHUE OIBITAa SKOJIOTO-HANPABIECHHON ACSITEIbHOCTH;

15)0TBETCTBEHHOE OTHOIICHHE K CO3JaHMIO CEMbH Ha OCHOBE OCO3HAHHOIO
MIPUHSATUSA LIEHHOCTEN CEMENHOU KU3HH.

MeTtanpeaMeTHbie pe3vabTathl (Hagee — MIIP):

1) YMEHHUC CaMOCTOATCIbHO ONPEACIIATh LECIN ACATCIbHOCTH M COCTABJIATH ITJIAHBI
ACATCIBbHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJIMPOBATH n
KOPPCKTHUPOBATL ACATCIBHOCTL; HCIIOJIIB30BATH BCC BO3MOXHBLIC PCCYPChI JIA
JOCTHKCHUSA IIOCTAaBJIICHHBIX ueneﬁ n pcajim3allvi IIJIaHOB JICATCIBbHOCTH,



2)

3)

4)

5)

6)
7)
8)

9)

BBIOMPATh YCIEUIHBIE CTPATErNH B PA3JIMUHBIX CUTYAIUSX;

yMEHUE MPOIYKTUBHO OOIIAThCS M B3aUMOJEHCTBOBATH B IPOLIECCE COBMECTHO
NEATEIbBHOCTH, YYUTBHIBATh IO3ULUUU JPYTUX YYACTHUKOB JIEATEIBHOCTH,
¢ PekTUBHO pa3peniaTh KOHPIUKTHI;

BJIaJICHUE HABBIKAMH NIO3HABATEIBHOM, YUeOHO-HCCIIEOBATENBCKON U MPOEKTHOM
JeSITEIbHOCTH, HaBBIKAMH pa3pelieHus: MpoOaeM; COCOOHOCTh U TOTOBHOCThH K
CaMOCTOATEJIbHOMY  IOMCKY METOJIOB  pEIICHHs MNPaKTUYECKHX  3ajad,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHUS;

TOTOBHOCTh M CIOCOOHOCTh K  CaMOCTOATENbHOM  MH(POPMAIMOHHO-
MO3HABATEJILHON JIEATEeIbHOCTH, BIaJCHUE HABBIKAMH TOJIYYCHHUS HEOOXOIMMOM
uHOpMaIIMU U3 CJOBapeil pa3HbIX THUIIOB, YMEHUE OPUCHTUPOBATHCA B
pa3IMUHBIX  MCTOYHUKAX  WHGOpMalMUM,  KPUTUYECKH  OLECHHUBATh U
MHTEPHPETUPOBATH MH(POPMALIHIO, TTOTYYaeMYIO U3 PAa3JIMYHbIX HCTOYHUKOB;
YMEHUE UCIOJNb30BaTh CpEeACTBA HMH(MOPMALMOHHBIX M KOMMYHHKaTHBHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3aIMOHHBIX
3aja4 ¢ CcoOdIofIcHUEM TpeOOBaHUM SProOHOMUKH, TEXHHUKH O€30IacHOCTH,
TUTUEHBI, PECypcocOEepex eHMs, TMpPaBOBBIX M JTHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

YMEHUE OMNpeAeNsaTh Ha3HAYeHWE M (PYHKIUU Pa3IUYHBIX  COIMAIbHBIX
WHCTUTYTOB;

YMEHUE CaMOCTOSITEIbHO OLEHWBATh M NPUHUMATh PEIICHUS, OINpPEACIISIONINe
CTPATETHUIO MOBEJEHUS, C YUYETOM I'PaXKTaHCKUX U HPABCTBEHHBIX LIEHHOCTEW;
BJIQJICHUE SI3IKOBBIMU CPEICTBAMHU — YMEHHE SICHO, JIOTUYHO M TOYHO H3J1ararhb
CBOIO TOUKY 3PEHHSI, UCIIOIb30BATh aJI€KBaTHBIC SI3bIKOBBIE CPECTBA,;

BJIJICHUE HABBIKAMU TMO3HABATEIHHON pedieKcHy Kak OCO3HAHUSI COBEPIIAEMbIX
JIEVUCTBUM M MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, I'PAHUI]
CBOErO 3HAaHUS M HE3HAHUS, HOBBIX IO3HABATENIbHBIX 3a/lad U CPEICTB MX
JOCTHKEHHUS.

IMpeamernbie pe3yviabLTaTthl (ITP):

1)

2)

3)

c(hOpPMHPOBAHHOCTh TIPENICTABICHUNA O HEOOXOJUMOCTH JI0Ka3aTeIbCTB MpHU
00OCHOBaHMM MAaTEMAaTUYECKUX YTBEPXKICHUA U POJM aKCUOMATHKH B
MPOBEJICHUHU JICTYKTUBHBIX PACCYXKICHUM;

c(OpMHPOBAHHOCTh TMOHATUMHOIO amnmapara IO OCHOBHBIM pasleiaM Kypca
MaTE€MaTWKH; 3HAHUH OCHOBHBIX TeopeM, (HOpMyl U yYMEHHUS UX NPUMEHATDH;
YMEHHMsI JO0Ka3bIBaThb TEOPEMbl U HAXOIUTh HECTAHJAPTHBIE CHOCOOBI PEIICHUS
3az1ady;

c(OpMUPOBAHHOCTh YMEHUN MOJAEIUPOBATH peallbHble CUTYalldd, MCCIIEI0BATh



ITIOCTPOECHHBIE MOJIENIN, UHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

4) chopMHPOBaHHOCTH TPEACTABICHUNH 00 OCHOBHBIX MOHSATHIX MaTeMaTHYECKOTO
aHalIM3a M MX CBOMCTBax, BJIAJCHHE YMEHHEM XapaKTEpPU30BaTb IIOBEICHUE
(GYHKIUI, HCIONb30BaHUE MOJIYYEHHBIX 3HAHUN /U1 ONMCAaHUS W aHaIHU3a
peanbHbIX 3aBUCUMOCTEN;

5) BnajeHWE YMEHUSMH COCTABIICHUS BEPOSTHOCTHBIX MOJICJICH IO YCIOBHUIO 33][a4n
U BBIYMCIICHHS BEPOSTHOCTH HACTYIUIEHMS COOBITUHM, B TOM YHUCIE C
npuMEHEHueM (QOopMysa KOMOWHATOPHUKM M OCHOBHBIX TEOPEM TEOPHH
BEPOSITHOCTEW; UCCIECAOBAHUS CIIyYalHbIX BEJIMYUH 10 UX PaCIPECIICHHUIO.

OLIEHOYHBIE CPEJCTBA JJISI TEKYIIETO KOHTPOJISI YCIEBAEMOCTH,
MMPOMEKYTOUYHOM ATTECTAIIMH IO UTOTAM OCBOEHUS TUCIHUATIIMHBI U
YYEBHO-METOJIUMYECKOE OBECIIEYEHUE CAMOCTOSITEJBLHOM PABOTBI
CTVYJIEHTOB

KoHTpoJib 1 O1IeHKa pe3yJIbTaTOB OCBOEHUS yU€OHOM JUCIMILIMHBI OCYIIECTBIISIETCS
MIPENo/IaBaTesIeM B MPOLIECCE MPOBEACHUS TPAKTUUECKUX 3aHATHI, KOHTPOJbHBIX
paboT, TECTOBBIX 3aJJaHUH, a TAKKE BBIMOJIHEHUS O0OYHYAIOIIUMUCS UHANBUIYAJTbHBIX
3aJJaHUM, IPOEKTOB, UCCIACAOBAHUMN

PesynbTar 00yueHus @OpMBI U METOJIBI KOHTPOJIS ¥ OLICHKU
(ocBOEHHBIE YMEHUS, YCBOCHHbBIE 3HAHUSA) pe3yabTaToOB 00y4EHUs
B pe3ynpraTe 0CBOCHMS THCIMILIAHBI Texkymuil  KOHTpPOJIb  KayecTBa  YCBOECHUSA
00yUaroIuiCs JOKEH: 3HAHUM:
- chopMHpOBaTh [IPEICTABIICHUS 0 | YCTHBIN OIIPOC;
HE00X0IMMOCTH JIOKa3aTeIIbCTB npu | TECTUPOBAHUE I10 TEMAM;

00OCHOBAaHMM MaTEMAaTHYECKUX YTBEPXKICHUH | PEIICHHUE CUTYAllMOHHBIX 3aJa4Y,

M poJIM AKCHMOMAaTHKM B  IIPOBCACHHUHU pedepathl u UX 00CYXKICHHE,

JeTyKTUBHBIX PAaCCYKICHUM; JOMAITHNE 3a/IaHHS TPOOJIEMHOTO XapaKTepa;

- copMHpOBaTh TOHATHMHBIA AMIAPAT 1O | cocrapneHme  3a1a4  MPO(ECCHOHATBHOTO
OCHOBHBIM pazfieflaM Kypca MaTeMaTUuKU;

3HaHUH OCHOEHBIX TeOpeM?/I()bOpMYH u yMeHm; COPCPPIEHIES, SATR
UX HMPUMCHATE, YMCHHS NIOKA3bIBATE TCOPEMBI | PyGexHbIE KOHTPOJb KauecTBa YCBOSHMS
U  HAXOAUTh  HECTaHJAPTHBIE  CHOCOOBI | 3HaHWii:

peIICHus 3a1a1, KOHTpOJIbHAsI paboTa;

- YMETh MOJCIMPOBAaTh PEAIBHBIC CUTYAllHH, | TeCTHPOBAHHE [0 OCHOBHBIM pa3Jenam Kypca.
HCCIIEI0BATh IIOCTPOCHHBIE MOJIENH,

UHTEPIPETUPOBATH MOJTYYEHHBIN Pe3yIbTaT;

- copMUpoOBaTh MpecTaBIeHHs] 00 OCHOBHBIX
NOHATUSAX MaTeMaTHYECKOro aHalnu3a M HX
CBOICTBaX, BJIa/ICHUE YMEHHEM
XapakTepu3oBaTb  IOBeAE€HUE  (YHKLHUH,
UCIIOJIb30BaHUE TIOJIYUYEHHBIX 3HAHUH IS
ONMCAHHUS u aHajImM3a peabHbBIX

HToroBsiii KOHTPOJIb B (hopMe IK3aMeHa




3aBUCHUMOCTECIH;

- BIIQJICTh YMECHHUSIMH COCTaBJICHHUSI
BEPOSATHOCTHBIX MOJIEIICH TI0 YCIOBUIO 33]la4d
U BBIYHCICHUS BEPOSTHOCTH HACTYIUICHHS
COOBITHIA, B TOM 4YHCIE C MNPUMCHCHHEM
dbopMysT KOMOMHATOPUKH M OCHOBHBIX TEOPEM
TEOPHUH BEPOSITHOCTEH; UCCIICTIOBAHMSI
CIIYYaifHBIX BEITUYHH I10 UX PACIPEICICHHIO.

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

YTo Takoe MHOXKECTBO HATYPaJIbHBIX YHCEN?

JlaTh MOHATHE MHOXKECTBA LIEJIBIX YUCEIL.

CdopmynrpoBaTh NOHATHE APOOHOTO U PALIMOHATBHOIO YHCIA.
CdopmynupoBaTh olpeneacHIe UPPALUOHATIBHOTO YncIa.

JlaTb onpeienieHre MHOKECTBA IEUCTBUTEIbHBIX YUCEIL.

[lepeuncnuTh OCHOBHBIE IEHCTBUS HaJ JCHCTBUTEIBbHBIMU YU CIIAMHU.

JlaTtb onpeneneHre KOMIUIEKCHOTO YHCTIa.

Kakne KkoMIIJIEKCHBIE YHCIIa Ha3bIBAKOTCS PABHBIMA?

Kak ckmaapiBaTh, BHIYUTATh, YMHOXKATh U ICTUTh KOMILIEKCHBIE YuCia?

0. Kaxkue yncna Ha3pIBAIOTCS] KOMIUIEKCHO COMPSKEHHBIMU?

11. Yro Ha3bIBaeTCA MOJYJIEM KOMIUIEKCHOTO Yucia?

12. Yto Takoe KOMIUIEKCHAS MIOCKOCTh?

13. Kak n300pakaeTcsi KOMIUIEKCHOE YMCIIO Ha KOMITJIEKCHOM MIIOCKOCTH.

14. Yro Ha3pIBaeTCAd TPUTOHOMETPUUYECKOW (HOPMOI 3amMCH KOMIUIEKCHOTO
yucna?

15. U3Bnedenue KOpHS U3 KOMIUIEKCHOTO YHCTIA.

16. PemieHue kBaJipaTHBIX YPaBHEHUN C KOMIUIEKCHBIMU KOPHSIMHU.

17. CdopmynupoBaTh MOHATHE AOCOMIOTHOW MOTPEIIHOCTH MPHUOIMKEHHOTO
3HAYEHUSI YUCIIA.

18. UYto Ha3pIBaeTcs TpaHHIeH abcomoTHOM morpemuocTu? 19.  Kakwue
nudpbl HA3BIBAIOTCA BEPHBIMU IU(ppamMu yuciia?

20. Cdopmynupyiite npaBuia OKpYIrJICHHUs MPUOIKEHHBIX YHUCET.

21. CdopmynupyiiTe MOHATHE OTHOCUTEIBHOM MOrPEIIHOCTH MPUOIMKEHHOTO
3HAYEHHUA YHUCIa.

22. Cdopmynupyiite npaBuja CIOKEHHs, BBIYUTAHUS, YMHOXKEHUSA, JCICHHUS,
BO3BEJICHUSI B CTENCHb W W3BJICUCHUS KOPHSA M3 MPUOIMIKCHHBIX 3HAYCHHH
YHUCeNl.

23. CdhopmynupyiiTe MOHATHE CTETICHH C EJIBIM M HATypaIbHBIM TOKa3aTeeM
Y MIEPEYNCITUTE UX CBOMCTBA.

24. Cdhopmynupyiite MoHATHE apu(HMETUIECKOTO KOPHS HATYPAIbHOU CTETICHU
Y IIEPEYUCIIUTE Er0 CBOWCTBA.

25. CdopmynupyiTe MOHSATHE CTENEHU C pPALMOHAIBHBIM IOKa3aTeleM H
NEePEeUnCIUTE €€ CBOICTRA.

26. CdopmynupyiiTe TOHSTHE CTENEHU C JCUCTBUTENBHBIM IOKa3aTejIeM U
NEePEeUnCIUTE €€ CBOICTRA.

HOooo~NoORWNE



27. llepeuncnaute OCHOBHBIE TIpaBHJia NpeoOpa3oBaHUS PAlMOHATBHBIX,
UPpaLMOHATBHBIX, CTEIICHHBIX U TTOKA3aTEIbHBIX BHIPAKECHUM.

28. JlaiiTe onpeneneHue orapudma.

29. CdopmynupyiiTe OCHOBHOE Jorapu(MUIEcKoe TOXKISCTBO.

30. CdopmynupyiiTe cBOKCTBA JOrapu(dMOB.

31. Yro Ha3zbIBaeTCA ICCATUYHBIM JIoraprudmMom?

32. Uto Ha3bIBaeTCA HaTypaJbHBIM JoTapudmom?

33. 3Bamummute (opmyny mepexoda OT OJHOTO OCHOBaHHWA Jiorapudma K
ApYromy.

34. Yo Takoe paamaHHas Mepa yria’?

35. 3anummute HopMyINbl Eepexojia OT TPaayCHOW MEphl yria K paguaHHON U
OT paJluaHHON K TPaTyCHOM.

36. JlaiiTe ompemencHue CHHyca, KOCHHYCa ¥ TAaHTECHCA yTJIa.

37. 3anumuTe 3HAKM CHHYCa, KOCHMHYCa W  TaHreHca B KOOpPJAUHATHBIX
YEeTBEPTAX.

38. 3anummuTte (OpMYJIBI BBIpAXKAIOUIME 3aBUCUMOCTb MEXIY CHHYCOM,
KOCHHYCOM M TaHT'€HCOM OJTHOTO U TOTO € YIJIa.

39. CdopmynupyiTe OCHOBHbIE TPUTOHOMETPUUYECKUE TOKAECTBA.

40. 3anumure GopMyJibl KOCUHYCA, CHHYCA U TAHT€HCA YIJIOB O ¥ —0l.

41. 3anumute GOPMYIIbI CIOKEHHUS.

42. 3anummute GopMyIbl CHHYCA, KOCHHYCA U TAHTE€HCA IBOWHOTO yTJa.

43. 3anmmure GOopMyIbl CHHYCa, KOCHHYCA U TAHTE€HCA TOJIOBHHHOTO yTJa.

44, CdopmynupyiTe TmpaBwia, IO KOTOPbIM MOJy4arOTCa  (POpMyIIbI
IIPUBEICHUSI.

45. 3anumure GOpMyJIbl CYMMBI M pa3HOCTH CUHYCOB.

46. 3anumure GOpMYIIbI CYMMBI U Pa3HOCTH KOCUHYCOB.

47. 3amumure GOPMYIIBI MPOU3BEICHHSI CHHYCOB U KOCHHYCOB.

48. [laiiTe onpeneneHyue apkCUHyca, apKKOCHHYca U apKTaHT'€HCca YHCIa.

49. Yto HazpiBaeTCs HyHKIIHMEH?

50. Yo HazwiBaeTcs rpadukoM QyHKITUN?

51. Tlepeuuncnute ciocoObl 3a1aHus PYHKITHI.

52. Yo Takoe ob6yacth onpenencHust GyHKIUu?

53. Uto Takoe MHOKECTBO 3HAYCHU I (PYHKITUN?

54. Tlepeunciaute OCHOBHBIE CBOMCTBA (YHKIIUU.

55. UYTto Takoe acUMNTOTHI rpaduka PyHKIUU?

56. Kak onpenenuTs MPOMEKYTKH 3HAKOMOCTOSTHCTBA (DYHKITHH?

57. CdopmynupyiiTe MOHATHE CTEIICHHOW (QYHKIIMH, IEPEYUCITUTE €€ CBOMCTBA
U PACCKaXUTE 00 0COOEHHOCTSIX rpaduKa CTENEHHON QyHKIIUU.

58. Kakue QpyHKIMM HA3bIBAIOTCSA B3aUMHO OOpaTHBIMU?

59. Kakas ¢pyHKIMS Ha3bIBAECTCS CIOMKHON?

60. Cdopmynupyiite mOoHATHE APOOHO-THMHEWHON (YHKIUH, MEPEUUCIUTE €€
CBOMCTBA U PacCKakuTe 00 0COOCHHOCTX rpaduka PyHKIIHH.

61. ChopmynupyiiTe NOHATHE NOKa3aTENbHON (QYHKIUH, TEPEUUCTUTE €€
CBOWMCTBA U pacCKakuTe 00 0COOCHHOCTSX rpaduka Moka3aTeabHON QYHKINU.



62. Cdopmynupyiite noHsTue JorapupmMudecko (PyHKUIUHU, TEPEUUCIUTE €€
CBOMCTBA W pacCKaxuTe 00 O0COOCHHOCTSAX Tpaduka jgorapudMuIecKon
GbyHKIUH.

63. CdopmynupyiiTe MOHATHE TPUTOHOMETPUUECKUX (DYHKIUN, MEPEUNCINTE
UX CBOMCTBA U paccKaxuTe 00 0COOCHHOCTAX IpaMKOB TPUTOHOMETPUUECKUX
byHKIUH.

64. CdopmynupyiiTe NOHATHE OOpPATHBIX TPUTOHOMETPUUYECKHX (DYHKITUH,
NEPEYUCINTE HMX CBOMCTBA W PACCKAXUTE 00 OCOOEHHOCTAX Tpa(HKOB
OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

65. Uto Ha3bIBaeTCs ypaBHCHHUEM?

66. Kakoe ypaBHeHUE Ha3bIBACTCS TMHEHHBIM?

67. UYrto Ha3bIBaE€TCSA CUCTEMON ypaBHEHUH C IBYMsI HEM3BECTHBIMU?

68. Uto Ha3pIBaeTCA YHCIOBBIMU HEPABECHCTBAMHU?

69. IlepeuncnauTe OCHOBHBIC MpaBUiIa W METOJIbI PEIICHUS HEPABEHCTB U
CUCTEM HEPABEHCTB C OJTHUM HEU3BECTHBIM.

70. Kakwue ypaBHEHHUS Ha3bIBAIOTCS KBAJAPATHHIMU?

71. TlepeuucnauTe OCHOBHBIE METOJBI W TIpaBUJA PEIICHUS KBaJAPATHBIX
HEPaBEHCTB.

72. Kakwue ypaBHEHUS Ha3bIBAIOTCS PABHOCHIIBHBIMU ?

73. Kakue HepaBeHCTBa Ha3bIBAIOTCSI PABHOCUIIbHBIMU?

74. Kakue cucTeMbl Ha3bIBAIOTCS PABHOCHIIBHBIMU ?

75. Kakue ypaBHEHUs Ha3bIBAIOTCS UPPALUOHATBHBIMU?

76. TlepeunciauTe OCHOBHBIC MPABHWJIA U METOIbI PEUICHUS HPPAIMOHAIBHBIX
HEPaBEHCTB.

77. TlepeunciauTe OCHOBHBIC TMpaBWJa M METOIBI PEIICHHS TMOKa3aTeIbHBIX
YPaBHEHUM.

78. TlepeuncnauTe OCHOBHBIE TMpaBUJia M METOJBI PEIICHHS MOKa3aTeIbHBIX
HEPaBEHCTB.

79. TlepeuncnauTe OCHOBHBIC MPABHUJIA U METOMBI PEHICHUS JOTaprU(MUYECKUX
ypaBHEHUH U JIorapu(MUIeCKrue HEPABEHCTB.

80. Pemenue mpocTeHIIMX TPUTOHOMETPUUECKUX YPaBHEHUI 1 HEPABEHCTB.
81. Yto Ha3pIBaeTCS YMCIOBOI MOCIEI0BATEILHOCTHIO?

82. Uto Ha3bIBaeTCs OOIIMM IJIEMEHTOM YHCJIOBOM MOCIEI0BATEIIBHOCTH?

83. Ilepeuncaure criocoObI 3aJaHUS YUCIOBBIX ITOCIICIOBATCILHOCTEH.

84. JlaliTe ompenelIieHHE IpeIelia YUCI0BOM IOCIeI0BATSIBHOCTH.

85. Kakas uucioBas mociaea0BaTeIbHOCTh HA3bIBAETCS CXOAIICHCS, a Kakas
pacxojsieiics?

86. Uto Ha3bIBaeTCs €-OKPECTHOCTHIO TOUKH?

87. Ilepeuncnute CBOMCTBA CXOMALTUXCS YUCIOBBIX TOCTIEIOBATEIBHOCTEM.

88. Kaxkue nocienoBaTeIbHOCTH HA3bIBAIOTCI MOHOTOHHBIMU?

89. Cdopmynupyiite Teopemy o npejeine MOHOTOHHON MOC/IeI0BATENbHOCTH.
90. Yro Takoe ymcio e?

91. Ilepeuuncnute TEOpEMBI O MpEesiax YUCIOBBIX MOCIEA0BATEILHOCTEH.

92. Jlaiite onpenencHue npenena GyHKINN.



93. JlaiiTe ompeeneHre OJTHOCTOPOHHUX MPEICIIOB.
94. Jlaiite onpeneneHue OECKOHEYHOTO TIpeiesia B KOHEUHOH TOUKE.
95. Maiite onpenenenue npeaena B 06CKOHEUHOCTH.
96. UYto Takoe OECKOHEYHO MaJibie (PYHKITUH.
97. TlepeuucnauTe OCHOBHBIE CBOMCTBA MPEIETIOB (PYyHKIIUH.
98. JlaiiTe ompeeneHUE MOHITHE HEPEPHIBHOCTU (DYHKITUH.
99. TIlepeuuncnute cBoicTBa PYHKIIMN HEMPEPHIBHBIX HAa OTPE3KE.
100. [laifTe onpeneneHre MPOU3BOHON (PYHKIIUH.
101. Chopmynupyiite npaBuna quddepeHIMpoBaHUS.
102. Chopmynupyiite mpaBUIIO HAXOKIECHUS MPOU3BOJIHOM CIIOKHOM (PyHKINU.
103. ChopmynupyiiTe NpaBWIO HAXOXKICHUS IPOU3BOAHOW  0OpaTHOM
(GyHKUIHU.
104. ITepeuncnute MPOU3BOAHBIC AIEMEHTAPHBIX (PYHKITUH.
105. B geMm 3akmrogaeTcsi TEOMETPUICCKUAN CMBICIT POU3BOTHOM?
106. 3anumuTe ypaBHEHHE KacaTelbHON K rpaduKy GyHKIIUU.
107. Yro Ha3biBaercs nuddepenipaniom GyHKIumu?
108. ChopmynupyiiTe TOCTATOYHOE YCIOBHE MOHOTOHHOCTHM (YHKIIMH Ha
UHTEpBAJE.
109. ChopmynupyiiTe HEOOXOIUMOE U JOCTATOYHOE YCIOBUE CYIECTBOBAHMS
IKCTpEMyMa.
110. 3anummure cxemy HAXO0XJICHUS HanOOJIbIIIETrO u
HauMEHbILIEro 3HaYeHUs PYHKIIMU Ha OTPE3KE.
111. ChopmynupyiiTe [IOCTATOYHOE YCJIOBHE BBINYKIOCTH U BOTHYTOCTH
rpaduka QyHKIIUH.
112. Chopmynupyiite mpaBmiia HaX0XKACHUS aCUMITOT Tpaduka QyHKIINH.
113. Yto Ha3pIBaeTcs nepBooOpa3Hoit pyHKIMM?.
114. 3anumure TaOIUIy IEPBOOOPA3HBIX FIEMEHTAPHBIX PYHKIUH.
115. ChopmynupyiiTe mpaBuia HAX0XKICHUS TIEPBOOOPA3HBIX.
116. Kakas ¢urypa Ha3piBaeTCsi KpUBOJIMHEHHON Tpamneruen?
117. Kak BBIYMCIUTH IJIOIIA/Ib KPUBOJIMHEHHON Tpaneuun?
118. Uro Ha3pIBaeTCS HHTErpATIOM?
119. 3anummure popmyny Hetorona-Jleitouua.
120. Kak BBIYMCINUTD MJI0MIA1b (PUTYPBI C TOMOIIBIO HHTErPATIOB?
121. Yro uzyyaet koMOMHATOpPUKA?
122. ChopmynupyiiTe OCHOBHbBIE ITpaBUIa KOMOMHATOPHUKHU.
123. YUto Ha3bIBaeTCs pa3MelieHueM?
124. 3anumute QopMylly BBIYHMCICHUS Pa3MEIICHUNA C MOBTOPEHUSIMH U O€3
ITIOBTOPEHUM.
125. Yto Ha3bIBaeTCs MEepeCcTaHOBKON?
126. 3anummre GopmyIbl IEPECTAHOBOK C MOBTOPEHUSIMU U O€3 TTIOBTOPEHUH.
127. Yo Ha3bIBaeTCs cOYeTaHueM?
128. 3anummre Gopmynbl cOUETaHUM ¢ TOBTOPEHUSIMH U O€3 TOBTOPEHUIA.
129.  Yro Ha3biBaeTcs coObITHEM?



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 TPyNIIbI COOBITHI?

Kaxkoe coOpiTHE Ha3bIBa€TCSl IPOTUBOIOIOKHBIM?
CdopmynupyiiTe onpeaeseHne BepOsSTHOCTH.

3anumure GopMyy KIaCCUYECKOTO ONPEACIICHHs BEPOSITHOCTH.
ChopmynupyiiTe TEOpEMBI CIOKEHHS BEPOATHOCTEH.

Kakast BeposiTHOCTh Ha3bIBa€TCs YCIOBHOM?

Kaxue coObITHsI HA3bIBAIOTCSI HE3ABUCUMBIMU?

ChopmynmupyiiTe TeOpemMy NMPOU3BEICHUS HE3aBUCUMBIX COOBITHH.
3anummte Gopmyny bepuymm.

Yro n3yyaeT MaTeMaTU4ECKask CTATUCTUKA?

Yro Takoe reHepaibHas COBOKYIHOCTb?

UTto Ha3bIBaE€TCS BEIOOPKOM?

Kaxkas BbIOOpKa Ha3bIBaETCS PENPE3ECHTATUBHOM?

[Iepeuncnure OCHOBHBIE XapaKTEPUCTUKN BAPUALIMOHHOTO Psijia.
Yo Ha3bIBAETCS IMOJIUTOHOM YacTOT?

Yo n3yyaer crepeoMeTpus?

IlepeuncinTe aKCHOMBI CTEPEOMETPUH.

JlaiiTe onpeaeneHre napauuiebHbIX IPSMBIX B TPOCTPAHCTBE.
ChopmynupyiiTe NOHATHE MAPATIICTBHOCTH TPEX MPSMBbIX.
ChopmynupyiiTe NOHATHE MAPATIICTBHOCTH IPSIMOU U TIJIOCKOCTH.
JlaliTe onpeaeneHue yria Mexay NpsIMbIMU B IPOCTPAHCTBE.
Kakue npsimbie Ha3bIBAIOTCA CKPEITUBAIOIIUMUCS?
ChopmynupyiiTe TOHATHE MapaICIbHBIX NTIOCKOCTEH.
[Iepeuncnure cBOMCTBA NapaJJIEIbHbBIX INIOCKOCTEH.
CdopmynupyiiTe NOHATHE NEPIEHANKYISIPHBIX MPSAMbBIX B IPOCTPAHCTBE.
Cdopmynupyiite TeopeMy O mapaylIeNbHbIX MPSMBIX, TEPIEHAUKYIISIPHBIX

K IINTOCKOCTH.

156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.

ChopmynupyiiTe Tpu3HAK MEPIECHIUKYISPHOCTU MPSIMOU U TJIOCKOCTH.
ChopmynupyitTe TeopemMy 0O MPSMON MEPICHANKYISIPHON K TIJIOCKOCTH.
UTo Ha3pIBAaETCS PACCTOSIHUEM OT TOUKH A0 IIOCKOCTH?
Chopmynupyiite TeopeMy 0 TpEX MEPIEHAUKYISPAX.

YTo Ha3bIBAETCS YIJIOM MEXAY MPSMOU U IJIOCKOCTBIO?

UTto Takoe ABYrpaHHbINA yro?

Chopmynupyiite npu3HaK NEepPHeHIUKYIIPHOCTU ABYX TIOCKOCTEH.
CdopmynupyiiTe NOHATHE MHOTOTPAHHOTO YTJIa.

Kakne MHOTOrpaHHUKHM Ha3bIBAIOTCS BBITYKIBIMU?

Uto Ha3bpIBaeTCs pa3BEPTKON MHOTOIpaHHUKA?

YTO Ha3bIBAETCS T€OMETPUUECKUM TEJIOM?

Urto Takoe napaienenunen?

IlepeuncinrTe OCHOBHBIE 3JIEMEHTHI ITapajuIeJIeIUIEA.

Kaxkoil napasnenenures Ha3bIBAETCS MPSIMOYTOJIbHBIM?

[Iepeuncnure cBOMCTBA MPSAMOYTOJIBHOIO MAPAJIIEIEUIIEA.



171.  Cdopmynupyiite TeopeMy O JJIMHE JHArOHAIM MPSIMOYTOJBHOTO
napajuieienumneaa.

172.  Cdopmynupyiite CBOMCTBa JaroHanen IPSIMOYTOJIBHOTO
napajuieienumneaa.

173.  Yto Ha3BIBaETCS TETPAdApOM?

174.  Tlepeuucnute OCHOBHBIC 3JIEMEHTBI TETPAdApA.

175.  CdopmynupyiiTe OCHOBHbIE IPUHLIUITBI TOCTPOCHUS CEUEHUI TeTpasapa U
IPSIMOYTOJIBHOTO TIapaslieenuIe a.

176.  Yto Ha3BIBAETCS IPU3MOI?

177.  Ilepeuncnute OCHOBHBIC DJIEMEHTHI IIPU3MBI.

178.  Kakas npu3ma Ha3bIBae€TCA HAKJIOHHOM?

179.  Kakas npu3mMa Ha3bIBaeTCs MPSIMOM?

180. 3Bamumure GoOpMyay BBIYMCICHUS IUIOMIAAM TOJHOM TMOBEPXHOCTU
MPU3MBI.

181.  Yto Ha3BIBacTCS MTUPAMHION?

182.  IlepeunciauTe OCHOBHBIE DJIEMEHTHI TTUPAMHIBI.

183. 3ammmmurte QOpMyTy BBIUMCICHHUS IUIOMAAN TOJHOM TMOBEPXHOCTU
UpaMUJIbI.

184.  Kakas nupamua Ha3bpIBa€TCS MIPABUIBHOMN?

185.  Kakas nupamua Ha3bIBaeTCs yCEUECHHON?

186. IlepeuncnuTe MpaBUIbHBIE MHOTOTPAHHUKH.

187.  UYrto Ha3bIBaeTCs MUIHHAPOM?

188.  3anmumute hopMysTy BEIYUCICHUS TUIONIAN MIOBEPXHOCTU HUIUHAPA.

189.  UYrto Ha3bIBaeTCs KOHyCOM?

190.  3ammmute GopMyTy BEIYUCICHUS TUIOIIAIU TTOBEPXHOCTH KOHYCA.

191.  Kakoii KOHyC Ha3bIBaETCS yCEUCHHBIM.

192.  Yto HazwiBaeTcs chepoit?

193.  UYto Ha3wIBaeTCS MIapom?

194.  3anumute ypaBHEHHE CEpHI.

195.  Ilepeuucnure pa3IuyHbIE CIy4yal B3aMMHOTO PACIIOJIOKEHUS CQEpbl U
IUIOCKOCTH.

196. Yo Ha3bIBaeTCs KacaTelIbHOM IIOCKOCTRIO K cdhepe?

197.  3amummurte GopMyTy BEIYUCICHUS TUIOMIAAN TIOBEPXHOCTH C(ephl.

198.  Ilepeuucnute pa3iWyHble CIy4yad B3aUMHOTO PAaCHOJIOXKEHHS chepbl U
MPSIMOM.

199.  Cdopmynupyiite nonsitue o0beMma.

200.  Banumwure bopmyny BBIUHCIICHUS o0bema MPSIMOYTOJILHOTO
napasuieNienumnena.

201.  Banumwmte hopMyy BHIYUCIECHUS 00BeMa MPSIMOU MPU3MBI.

202.  Banummte Ghopmyy BEIYUCICHUS 00beMa IUIUHIPA.

203.  3anumure GopMyIy BRIYUCIECHUS 00beMa HAKIOHHOW MTPU3MBI.

204.  3anumure GopMyy BIYUCIECHUS 00bEeMa MUPAMUIBI.



205.
206.
207.
208.

3anummTe GopMyiny BEIYUCICHHS 00beMa KOHYca.

3anummTe GopMyiTy BEIYHCIECHUS 00BbeMa mapa.

Uto Ha3bIBaETCS MPSIMOYTOJIBLHON CUCTEMOW KOOPJUHAT B MPOCTPAHCTBE?
3anuIInuTe aNrOPUTM MOCTPOEHUS TOYEK B MPSIMOYIOJBHOM CHCTEME

KOOPJAMHAT B MPOCTPAHCTRBE.

209.
210.
211.
212.
213.
214,
215.
216.
217.
218.
2109.
220.

Uto Ha3bIBaeTCSI BEKTOPOM?

Kakue BekTOpa Ha3bIBAIOTCSI pAaBHBIMU?

Yro Ha3pIBaeTCA CyMMOW BEKTOPOB?

Yro Ha3pIBaeTCS Pa3HOCTHIO BEKTOPOB?

Yro Ha3pIBacTCA YMHOKEHHUEM BEKTOpa Ha YUCIO?.
Kaxkue BekTopa Ha3bIBAIOTCS KOMIUTAHAPHBIMH.
3anummte GopMyIIbl KOOPIUHAT CEPEIUHBI OTPE3Ka.
3anummte GopMyTy IITUHHBI BEKTOPA.

3anummte GopMyITy pacCTOSHHS MEXKITY TBYMS TOYKAMH.
Urto Ha3bIBAETCS YIIIOM MEXIY BEKTOpaMu?

Uto Ha3bIBAETCS CKATSIPHBIM ITPOU3BEJICHUEM BEKTOPOB?
3anumure GOpMyiTy BBIUHMCICHUS CKaJSPHOTO IMPOU3BEICHUS BEKTOPOB,

3aJaHHbIX CBOMMH KOOpAHNHATAMMU.



JIucT perucrtpaunu U3MEHEHUN




