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1. HEJIA 1 3AJAYU OCBOEHUA JNCHUIIJIMHBI <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 JOTHUYECKOTO MBIIIUICHHS], POCTPAHCTBEHHOTO BOOOPAKECHHUS,
AITOPUTMHYECKOU KYJIbTYphl, KPUTHYHOCTH MBIIUICHHSI HA YPOBHE, HEOOXO0IMMOM
1t Oyaymiet mpodecCHoHaTbHOMN ACSITEIIbHOCTH, IS
MPOJIOJKEHUS 00pa30BaHus M caMOOOpa30BaHUS;

2.  OBJaJCHUME MAaTEeMAaTHUYECKUMU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMU
B TIOBCEJHEBHOM J>KWU3HHM, [JII M3YyYEHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX
JUCIUIUIMH Ha 0a30BOM YPOBHE W JIUCUHUIUIMH MPOPECCHOHAIBHOTO IUKJIIA, IS
noiayuyeHuss oOpa3oBaHuUsT B 001acTsX, HE TpeOYyHOIUX  yriyOJICHHOU
MaTeMaTU4YeCKON MOJITOTOBKHY;

3. BOCIHTAHHUE CPEJCTBAMU MATEMATHUKU KYJIbTYpbl TUYHOCTH, IOHUMAHUS
3HAUMMOCTH MaTE€MaTUKU MJIi HAyYHO-TEXHHYECKOIO MpPOrpecca, OTHOILIECHUS K
MaTeMaTUKEe KaK K YacTh OOIIeYEIOBEUECKON KyJIbTYypbl 4Yepe3 3HAKOMCTBO C
MCTOPUEHN pa3BUTHSI MATEMATHUKHU, SBOJIIOIIUEN MATEMATHYECKUX UAEH.

JInu"ocTHbIE pe3vabTaThl (Hasee — JIP):

1) poccwuiickas TpaKIaHCKas HICHTUYHOCTh, MATPUOTH3M, YBAKECHHE K CBOEMY
Hapoay, YyBCTBO OTBETCTBEHHOCTH Iiepen PoauHON, ropaocTe 3a CBOM Kpaw,
cBol0 PonuHy, mpomuioe W HacTosllee MHOIOHAIMOHAIBHOTO Hapona Poccuw,
YBa)XEHUE TOCYAAPCTBEHHBIX CUMBOJIOB (Tep0, duiar, TUMH);

2) TpakIaHCKas IMO3MUIMS KaK aKTHBHOIO M OTBETCTBCHHOIO WIEHA POCCHICKOTO
OOIIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHbIE IpaBa M OOA3aHHOCTH,
YBaXAIOLIEro 3aKOH W MPaBOINOPSIAOK, 00JaJarolIero 4yBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO MPUHHUMAIOLIETO TPAAULUOHHBIE HAMOHAIBHBIE M
0O0LIEYeI0BEYECKHE TYMAHUCTUUYECKUE U IEMOKPATUYECKHUE LIEHHOCTH;

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

4) chopMHPOBAaHHOCTh  MHPOBO33PECHHUS, COOTBETCTBYIOIIETO  COBPEMCHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KyJbTYp, @ TaKXke pa3IuyHbIX (OopM O0OIIECTBEHHOTrO CO3HAHMS, OCO3HAHHE
CBOEr0 MECTA B MOJUKYJIBTYPHOM MUDE;

5) chopMUPOBAaHHOCTH OCHOB CAMOPA3BUTHUSI U CAMOBOCIIUTAHHS B COOTBETCTBHH C
OOLIEYEIOBEYECKUMH [IEHHOCTSIMU M HAeaJlaMH TPaXJIaHCKOTO OOIIECTBa;
TOTOBHOCTh M CITOCOOHOCTH K CaMOCTOSITEILHOM, TBOPUECKOM M OTBETCTBEHHOM
NEATEIIbHOCTH;



6) ToyiepaHTHOE CO3HAHHE M TIOBEJCHUE B IOJMKYJIBTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JHAJIOT C JPYTUMHU JIIOJbMH, JOCTUTaTh B HEM
B3aMMONOHUMAHMSI, HAXOJAUTh OOIIKE LIEJTU U COTPYIHUYATD ISl UX JOCTHUKEHUS;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JCTBMH MIIAJIIETO BO3pacTa,
B3pOCIBIMA B 00pa3oBaTeIbHOW, OOMIECTBEHHO  IOJIE3HOHM,  ydeOHO-
WCCJIEI0OBATEILCKON, TPOCKTHOU 1 APYTHX BUJIAX CSITCIHHOCTH;

8) HpaBCTBEHHOE CO3HAHWE W IOBEJCHHE Ha OCHOBE YCBOCHUS OOIICYEIIOBEUYCCKHX
LICHHOCTEH;

9) TOTOBHOCTH M CITIOCOOHOCTH K OOpa30BaHMIO, B TOM YHUCIIC K CaMOOOpa30BaHHUIO,
Ha TPOTSHKEHUM BCEW MKU3HM, CO3HATENbHOE OTHOIIEHHE K HENPEpPhIBHOMY
00pa30BaHUIO KaK YCIIOBUIO YCIEIIHONW MPOQECCHOHATLHON W O00IEeCTBEHHOU
NEeATEITLHOCTH;

10) scTeTHyeckoe OTHOIICHHE K MHUPY, BKJIIOYas ACTCTHKY ObITa, HAy4YHOTO |
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

11)npuHATHE W peanu3alus IEHHOCTEH 37J0pOBOro W 0€301acHOro o0pasa YKU3HH,
NOTPEeOHOCTH B (DHU3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3AHITHUSIX CIIOPTHUBHO-
037I0POBUTENILHON JIESITEIbHOCTHI0, HEMPUSITHE BPEAHBIX IMPUBBIYEK: KypEHHS,
yHOTPEOJICHHSI aJIKOT0JIsl, HAPKOTHUKOB;

12)6epexHoe, OTBETCTBEHHOEC M KOMIICTCHTHOE OTHOIICHHE K (U3HYSCKOMY H
TICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK M JAPYTHUX JIOJCH, YMCHHE
OKa3bIBaTh MEPBYIO MTOMOIIIb;

13)oco3HaHHBI BBIOOp Oyaymiell mpodecCMM W BO3MOXHOCTEH pean3aiuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K MNpodecCHuoHATbHON
JESATETbHOCTH KaK BO3MOXXHOCTH YYacCTHSl B PEIICHUM JIMYHBIX, OOIIECTBECHHBIX,
roCyJIapCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOJIEM;

14)chopMHpPOBAaHHOCTh  DKOJOTHYECKOIO  MBIINUICHHS, IMOHUMAHHS  BIUSHUS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB Ha COCTOSIHME TIPUPOIHON M COITUATBHON
CpeIbl; IPUOOPETEHHE OIBITA SKOJOTO-HANPABICHHON ACATEIHbHOCTH;

15)0TBETCTBCHHOE OTHOIICHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
IIPUHATHUS LIEHHOCTEN CEMENHOU KU3HH.

MeTtanpeaMeTHbie pe3vabTathl (Hagee — MITP):

1) yMeHue caMOCTOSTEIBHO ONPEACATh 1SN JCSITCILHOCTH U COCTABJIATH IUIAHBI
JNEATEIbBHOCTH;  CaMOCTOATENIBHO  OCYILIECTBJISITh,  KOHTPOJUPOBAaTH M
KOPPEKTUPOBATH JIESATENBHOCTD; HUCIIOJIb30BATh BCE BO3MOJKHBIE PECYPCHI JIS
JNOCTMIKEHHs IIOCTaBJICHHBIX ILEJIEH M peaju3aluu IUIAHOB JEATEIIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUHU B PA3IMYHBIX CUTYAIIHSIX;

2) yMeHHE MPOJYKTUBHO OOIIATHCS W B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHO



3)

4)

5)

6)
7)
8)

9)

JEATeIbHOCTH, YYUTHIBATh TMO3UIMU JPYTUX YYAaCTHUKOB JIESITEIbHOCTH,
¢ PeKkTUBHO pa3peniaTh KOHPIUKTHI;

BJIaJICHUE HABBIKAMH MTO3HABATENHHOM, yueOHO-HCCIIEIOBATENBCKON U MPOEKTHOM
NeSTeIbHOCTH, HABBIKAMM pa3pelieHus npodiieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEILHOMY  TIOMCKY  METOJIOB  pEIIEHUS  MPAKTUYECKUX  3ajady,
MPUMEHEHUIO PA3JIMUYHBIX METOJ0B MO3HAHMUS;

TOTOBHOCTh M  CIIOCOOHOCTH K  CaMOCTOSITCIBHOW  MH(GOPMAIMOHHO-
MO3HABATEIILHON JIEATEILHOCTH, BJIaJCHHE HABBIKAMH TOJYYCHHUS HEOOXOIMMOM
uHoOpMaIMU U3 CJIOBapell pa3HbIX THUIIOB, YMEHUE OPUEHTUPOBATHCS B
pa3IMYHBIX  UCTOYHMKAX  HMHPOpMALUM,  KPUTUYECKH  OLIEHUBATH |
HUHTEPHPETUPOBATH MH(POPMAIIHIO, TTOTYYaeMYI0 U3 Pa3IMUHbIX HCTOYHUKOB;
YMEHHUE UCIOIb30BaTh CpeACTBa HH(GOPMAIMOHHBIX M KOMMYHUKATHUBHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3aIMOHHBIX
3alad ¢ COOJIO/ICHHEM TPeOOBaHUN HSPrOHOMHKH, TEXHUKH OE€30MaCHOCTH,
TUTUEHBI, PECypcocOepeKEHUs, TMPaBOBBIX M ATUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

YMEHUE OINpeAeNsaTh Ha3HAYeHHWE ¢ (PYHKIMU Pa3IUYHBIX  COIHMAIBHBIX
UHCTHUTYTOB;

YMEHHUE CaMOCTOSITEJIbHO OLIEHMBATh M MPUHUMATh PEIICHUS, ONPEeIsIONIe
CTpaTEruio MOBEICHUS, C YUETOM IPaKIAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;
BJIQJICHUE SI3BIKOBBIMU CPEJACTBAMH — YMEHHE SICHO, JIOTUYHO U TOYHO U3J1ararh
CBOIO TOUKY 3pEHUSI, UCTIOIb30BaTh aJIeKBATHBIE SI3bIKOBBIE CPEICTBA;

BJIaJICHUE HABBIKAMU TMO3HABATEIHHON pediIeKcHy Kak OCO3HAHUSI COBEPIIAEMbIX
JEVUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, I'PAHMI]
CBOEr0 3HAHUA W HE3HAHWS, HOBBIX IO3HABATEIBHBIX 3aJad U CPEICTB HX
JIOCTUKEHUS.

IIpeaverHbie pe3yabLTathl (I1P):

1)

2)

3)

4)

c(hOpPMHUPOBAHHOCTh TIPEJICTABICHUA O HEOOXOJUMOCTH JI0Ka3aTeNIbCTB MpHU
00OCHOBaHMM MAaTEMAaTUYECKUX YTBEPKICHUA U POJM aKCHOMATHKH B
IIPOBEJICHUH JIETYKTUBHBIX PACCYKICHUM;

c(hOpMHPOBAHHOCTh TMOHATHUMHOTO ammapara IO OCHOBHBIM pasjeiiaM Kypca
MaTeMaTUKH; 3HAHUM OCHOBHBIX TeopeM, (POpMya M yMEHUS UX MPUMEHSTH;
YMEHHUS JTIOKa3bIBaThb TEOPEMbl M HAXOAUTh HECTaHIAAPTHBIC CIIOCOOBI PEIICHUS
3a7ad4;

c(hOpMHPOBAHHOCTh YMEHUW MOJICIUPOBATH peajbHbIE CUTYaIluu, WUCCIEAOBATH
ITOCTPOEHHBIE MOJEIHN, UHTEPIIPETUPOBATH MOJIYYECHHBIN PE3YIIbTAT;
c(hOpPMHUPOBAHHOCTh TPENICTABICHNN 00 OCHOBHBIX MOHATHIX MaTEMaTUYECKOTO



daHaJln3a H HX CBOP'ICTBaX, BJIAJICHUC YMCHUCM XAadpPAKTCPU30BaATH IMIOBCIACHHC

q)YHKHHﬁ, HCIIOJIB30BAHUC IIOJYYCHHBIX 3HAHUM JJIA OIIMCaHHUsI MW aHaJlki3a
PCAJIbHBIX SaBPICI/IMOCTGﬁ;
5) BJIAACHUC YMCHUAMU COCTABJICHUA BCPOATHOCTHBIX MO,ZIGJICﬁ I10 YCJIOBHUIO 3a/1a4H

N BBIYHUCICHHA BCPOATHOCTH HACTYIUICHMA CO6LITHI>1, B TOM YHCIC C

npuMEHEeHueM (QOopMysl KOMOWHATOPHUKM M OCHOBHBIX TEOPEM TEOPHH

BGpO}ITHOCTeﬁ; HCCICAOBaHUA CﬂyqaﬁHbIX BCJIMYHH I10 UX pACIIPCACIICHUIO.

Ilepeyennb 00IMX KOMIIETEHIM

Kox

HanmenoBanue 00X KOMITETEHIIUN

OK O1.

Bbi6upars crocoObl penieHus 3aga4 npo(ecCHOHANbHON JIEATEIbHOCTH,
[IPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02.

Mcronb30BaTh  COBPEMEHHBIE  CPEACTBA  IOMCKA, aHaiuu3a U
WHTEpHpeTanun HHPOpMaUUd U HHPOPMALMOHHBIE TEXHOJIOTUU JUIS
BBITIOJIHEHUS 3324 MTPOPECCUOHAIBHOMN JACSITEIBHOCTH.

OK 03.

[[1aHupoBaTh W peanu30BbIBATH COOCTBEHHOE MPOPECCUOHANIBHOE H
JTMYHOCTHOE  Pa3BUTHE, TPEANPUHUMATEIBCKYIO  JIEATEIBHOCTh B
npodeccuoHabHOW  cdepe, UCIMOIb30BaTh 3HAHUS 1O IPABOBOH
(buHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYAIIHsL.

OK 04.

O} dexTuBHO B3aUMOICHCTBOBATH M pabOTATh B KOJJIEKTUBE M KOMaHJIE.

OK 05.

OcCymiecTBIsATh  YCTHYHD W IHUCbMEHHYI)  KOMMYHHUKAIIMIO  HA
rocynapctseHHoOM  sa3blke  Poccuiickon  ®enpepanmu ¢ ydeToMm
0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06.

[IposBIATH TPaXKIAHCKO-TATPUOTHYECKYIO MO3WULHI0, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEACHUE HA OCHOBE TPAJULIMOHHBIX POCCUMCKUX AYyXOBHO-
HPAaBCTBEHHBIX ILIEHHOCTEH, B TOM YHUCJIE C YYETOM TIapMOHHU3ALUN
MEXHALMOHAIBHBIX W MEXPEJIUTMO3HbIX OTHOILUEHWMN, IPHUMEHSThH
CTaHJAPThl AHTUKOPPYIILIMOHHOTO TIOBEACHU.

OK 07

ConeiicTBOBAaTh COXPaHEHHIO OKPYIKAIOIIEH CpelIbl, pecypcocOepeKeHHIO,
NPUMEHATh 3HAHUS 00 M3MCHCHUHW KJIMMAaTa, MPUHIUIBI OEpe:KIMBOTO

MPOU3BOJICTBA, 2(PEKTUBHO NEUCTBOBATH B UPE3BBIYANHBIX CUTYAIIUS.

1. MECTO AUCHUILTAHBI «<MATEMATHKA» B CTPYKTYPE OCHOBHOH
OBPA3OBATEJIBHOMU ITPOI'PAMMBI (OOII)

VYuebHas mucnuruimHa «MaTeMaThuka» OTHOCHUTCS K IPOQHIBLHBIM JUCHUILUIHHAM

00111600pa30BaTEIHLHON MOJITOTOBKH.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI «<MATEMATHUKA>»

3.1 CTpykTypa AMCUMILTHHbI

Buna yueOHoii padoThl Oo0bem
4acoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 340
Oos3aTesIbHAsI Ay AUTOPHAS YueOHasi Harpy3Ka (Bcero) 290
B TOM YHCIIE:
TEOpPETUIECKOe O0yueHUE (JIEKIIHH) 78
MPAKTUYECKHUE 3aHATHS 100
KOHCYJIbTal[u1 -
CamocrosiTesibHas padoTa o0yuyaroierocs (Bcero) 52
B TOM YHCIIE:
BHEAyJIUTOpHAsl CAaMOCTOsITeNIbHAsA paboTa -
BBINOJIHEHHE JJOMAIIHUX 33JJaHUH TI0 pa3JiesiaM JIUCIUILTHHBI
[IpomexyTounas artectauus B popme IK3aMeHa

3.2 CtpykTypa 1 cofiepsKaHue TUCLUILTHHEL

Pasnen AuCIUIUTHHEL, TEMBI pa3aerna

Bunsl yue6HO# paboThI,
TPYZOEMKOCTB B 4acax

dopMa KOHTPOJIS

BCETr0 | JIGKIIUU MPAaKT. cam.
3aHATHUL pabota

Paznen 1. JleficTBUTENBHBIC YHCTIA

Tewma 1.1. Brenenue. Harypanpusie uncna. 1 1 SKCIIPECC-0IIPOC

Tema 1.2. 3 1 1 1 JKCIPECC-0TPOC,

PannonanbHbie ynca. KOHTpOJIbHAs
pabota

Tema 1.3. 2 1 1 JKCIPECC-0MpPocC

JleicTBHTENbHBIC YUCIIA.

Tema 1.5. 3 1 1 1 JKCIIPECC-0TPocC,

ApudMeTHUECKHI KOPEHb HATYpaJIbHOU CTETICHH KOHTPOJIbHAS
pabota

Tema 1.6. 2 1 1 JKCIPECC-0MpPocC

CreneHnu ¢ paroHaIbHBIM TTOKA3aTENEM.

Tema 1.7. 2 1 1 3KCIIPECC-0IIPOC

CrenieHd ¢ NCHCTBUTEIbHBIMH MTOKA3aTEISIMU

Tema 1.8. 3 1 1 1 JKCIIPECC-0TPOC

[IpeoOpa3oBaHus BEIpaXKCHUH, COICPIKAIINX

PaJIMKAJIBL.

Tema 1.9. 1 1 JKCIIPECC-0TPOC

JlericTBHsI CO CTENEHAMM.

Paznen 2.

CreneHHas,

oKa3artesbHas ¥ Jorapudmrdeckas G yHKIHH.

Tema 2.1 2 1 1 JKCIIPECC-0MPOC

Crenennas GyHKIMS, €€ CBOMCTBA

Tema 2.2 2 1 1 3KCIPECC-0IPOC

['paduku cTeneHHBIX QYHKIHA

Tema 2.3. 2 1 1 9KCIIPECC-0MIpPOC

PaBHOCHIIbHBIC YPABHCHHSI U HEPABEHCTBA

Tema 2.4 2 1 1 3KCIPECC-0IPOC

HppalimoHaabHbIC YpaBHEHHS




Tema 2.5
IToka3arenbHas QyHKIHUs €€ CBOWCTBA M rpad UK.

OKCIIpECC-0IpocC

Tema 2.6
IToka3aTeapHbIe YpaBHEHHUS M HEPABEHCTBA

9KCIIPECC-OIpPOC

Tema 2.7.
ITonsarue gorapudma

OKCIIPECC-0MIpocC

Tema 2.8
CBoiicTBa JIorapupmMoB

9KCIIPECC-OIpPOC

Tema 2.9
Jlorapudmuyeckast GyHKIHS € CBOMCTBA U

rpaduk.

OKCIIPECC-0mIpocC

Tema 2.10
Jlorapudmuyeckre ypaBHEHHSI.

OKCIIPECC-0MpocC

Tema 2.11
MeTo1bl pelIeHus JJoTapuOMHUISCKUX YPaBHCHHH

9KCIIPECC-OIpPOC

Tema 2.12
Jlorapudmudyeckre HepaBeHCTBA.

OKCIIPECC-0mIpocC

Paznen 3.
OCHOBBI TPUTOHOMETPHH.

Tema 3.1.
Panuannas Mepa yria.

9KCIIPECC-OIpPOC

Tema 3.2.
YucnoBasi OKPYKHOCTb.

IKCIPECC-OTPOC

Tema 3.3.
Omnpenenenue CUHyca, KOCHHYCa U TAHTEHCA YIJIa.
3HaKu CHHYycCa, KOCHMHYCA, TAHT€HCa, KOTAHIeHca.

OKCIIpECC-o0IpocC

Tema 3.4.
3aBHCHUMOCTb MEXAY CHHYCOM, KOCUHYCOM,
TAHT€HCOM U KOTAHTEHCOM OJIHOTO M TOTO K€ YIJIa.

OKCIIpECC-oIpocC

Tema 3.5.
CuHyc, KOCHHYC U TaHT'€HC yTJIOB (t) U

(-1)

OKCIIpECC-o0IpocC

Tewma 3.6.
DopMYyIIBI CIOKESHUS.

OKCIIpECC-o0IpocC

Tema 3.7.
CuHyC, KOCHHYC U TAaHT'€HC JBOMHOIO yIJIa.

IKCIPECC-OTPOC

Tema 3.8.
DopMyIIbl IPUBEICHUS

OKCIIpECC-o0IpocC

Tema 3.9.
Pelenue ynpaxHEHUIA.

IKCIPECC-OTPOC

Tewma 3.10.

CyMMa 1 pa3sHOCTb CHHYCOB M KOCHHYCOB.
[Ipeobpa3oBaHue MPOCTEHIITIX
TPUTOHOMETPUYECKHX BBIPAXKECHUN

OKCIIpECC-0IpocC

Tema 3.11.
[Ipeobpa3oBaHue MPOCTSHIITIX
TPUTOHOMETPUYECKHUX BBIPAXKECHUN

9KCIPECC-OTPOC

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

9KCIIPECC-0TpPocC,

KOHTPOJbHAsS
pabota

Tema 3.13. JKCIIPECC-0IIPOC

Pemennie ypaBHeHumii tgt = a, ctg t = a.

Tema 3.14.

[pocreiimme TpUroHOMETPUIECKIE HEPABEHCTBA

9KCIPECC-0IIpoc,
KOHTPOJIbHAs
pabora

Tema 3.15.
OCHOBHBIE METOJTbI PELICHUS
TPUTOHOMETPUUECKUX YPaBHEHUII.

OKCIIpECC-0IpocC

Paszgen 4.
ODYHKINH, X CBOWCTBA U TPAUKH.

Tema 4.1
OO6utacTh onpeeneHus] © MHOYKECTBO 3HAUCHUH
¢ynkuuid. ['paduk pynkmn. CriocoOsl 3a1aHus
GyHKIIN

9KCIIPECC-OTPOC

Tema 4.2
CaoiicTBa OYHKITHI.

OKCIIpECC-0IpocC

Tema 4.3
ObpatHble GYHKINN.

9KCIIPECC-OTPOC

Tema 4.4
CBoiicTBa CTENEHHOM, IOKA3aTeIbHOW U

OKCIIpECC-0IpocC




siorapuMIdecKor (hyHKIHUH.

Tema 4.5.

Tpuronomerpudeckue GyHKIUU UX CBOMCTBA U
rpaduku. OOpaTHBIC TPUTOHOMETPUYCCKHE
(hyHKITHU

OKCIIPpECC-0IpocC

Tema 4.6.

[Ipeobpa3oBanue rpa)ukOB TPUTOHOMETPHUYCCKIX

GYHKITHH.

9KCIIPECC-OIpPOC

Tema 4.7.
[MocTpoenue rpaMKOB TPUTOHOMETPHIECKUX
GbyHKIHN

OKCIIPECC-0MIpocC

Pazgen 5
YpaBHEHHS M HEPABCHCTBA.

Tema 5.1
YpaBHeHHE ¢ 0JIHOM MepeMEHHOH.

OKCIIPECC-0MpocC

Tema 5.2.
Mertopsl perieHus: ypaBHEHUH.

9KCIIPECC-OIpPOC

Tema 5.3.
Pemenne cuctem ypaBHEHUIA.

JKCIPECcC-0IIpoc,
KOHTPOJIbHAsS
pabota

Tema 5.4
HepaseHcTBa ¢ 01HOM NTEpEMEHHOM.

OKCIIpECC-o0IpocC

Tema 5.5.
Pemmenne pa3HbIX BUIOB HEPABEHCTB.

9KCIIPECC-0TpPocC,
KOHTpPOJIbHAs
pabota

Tema 5.6.
Mertonel pelieHus HepaBeHCTB. Pemenue
ypaBHEHHI ¥ HEPaBEHCTB IpaUuecKH.

IKCIPECC-OTPOC

Paznen 6.

KOOp,I[I/IHaTLI 1 BEKTOPBI.

Tema 6.1
[IpsiMoyrosbHas CHCTeMa KOOPAUHAT B
MPOCTPAHCTBE.

[Tonatue BekTOpa B MPOCTPaHCTBE. PaBeHCTBO
BEKTOPOB.

IKCIPECC-OTPOC

Tema 6.2.

JeiicTBUs HaJl BEKTOPaMHU.

IKCIPECC-OTPOC

Tema 6.3.

KOMHJ’IaHapHBIe BCKTOPBLI.

IKCIPECC-OTPOC

Tema 6.4.
KOOpI[I/IHaTI)I TOYKH U KOOp}]I/IHaTI)I BeKTOpa B

npoctpaHcTie. JlelicTBUS HaJl BEKTOPaMH,
3aJJaHHBIMH CBOMMU KOOPHMHATAMH.

9KCIPECC-OTPOC

Tema 6.5.

CKaJ’IHpHOC IIPOU3BCACHUC IBYX BEKTOPOB.

9KCIPECC-OTPOC

Tema 6.6.

Paccrosaue MCKAY ABYMsI TOUKaMH. ﬂeHeHI/IC
OTpe3Ka B JaHHOM OTHOLICHUWH.

9KCIPECC-OTPOC

Pazpnen 7.
[IpsimMble ¥ MJIIOCKOCTH B IPOCTPAHCTBE.

Tema 7.1.
OCHOBHBIE TIOHATHS CTEPEOMETPHUH.

OKCIIpECC-0IpocC

Tema 7.2.
Pemenue 3anauy.

3KCIpecc-0IIpoc,
KOHTPOJIbHAS
pabora

Tema 7.3.
ITapasiesibHbIE MIPSIMBIE B IPOCTPAHCTBE.

OKCIIpECC-0IpocC

Tema 7.4.
[TapayieIbHOCTh MPSIMOM M TIOCKOCTH.

9KCIIPECC-OTPOC

Tema 7.5
Pemenue 3amau.

OKCIIpECC-0IpocC

Tema 7.6

9KCIPECC-OTPOC




CerHII/IBaIOHII/IGCSI IpsAMbIC. VYron MCKIY
TIPpAMBIMH.

Tema 7.7.
[TapannenbHOCTb MIIOCKOCTEN.

9KCIIPECC-OIpPOC

Tema 7.8.
Pemenue 3agau.

9KCIIPECC-OIpPOC

Tema 7.9.
Terpasap u napasienenumnes.

OKCIIPECC-0MIpocC

Tema 7.10.
IleprieHAUKYISIPHOCTH NPSIMOM M IJIOCKOCTH.

OKCIIPECC-0mIpocC

Tema 7.11.
Paccrosiaue ot Touku 1o miuockoctu. Teopema y
TpEX MepHeHAUKYIsIpax.

9KCIIPECC-OIpPOC

Tema 7.12.
JByrpanssiii yroa. [lepneHauKyasspHOCTh
INIOCKOCTEHN

9KCIIPECC-OIpPOC

Tema 7.13.

I'eomeTprueckne npeoOpa3oBaHus MPOCTPAHCTBA.

IKCIPECC-0IIPocC,
KOHTPOJIbHAsS
pabota

Paznen 8.
MHororpaHHHKH.

Tema 8.1
MHoOrorpaHHuKH.

IKCIPECC-0IIPocC,
KOHTPOJIbHAsS
pabota

Tema 8.2.
[Ipusma.

OKCIIpECC-o0IpocC

Tema 8.3.
[apamnenenunen. Kyo.

IKCIPECC-OTPOC

Tema 8.4.
ITupammuna.

OKCIIpECC-o0IpocC

Tema 8.5.
YcedeHHas nupaMuaa

IKCIPECC-OTPOC

Tema 8.6.
Ceuenue Ky0a , mapajule/enuie/a.

IKCIPECC-OTPOC

Tema 8.7.
Pemenue 3anaud.

OKCIIpECC-0IpocC

Tema 8.8.
[IpaBWJIbHBIC MHOTOTPaHHUKH.

IKCIPECC-OTPOC

Tema 8.9.
Pemenue 3agau.

OKCIIpECC-0IpocC

Tema 8.10.
CedeHuss MHOTOTPaHHUKOB.

9KCIPECC-OTPOC

Pasnen 9.
Tea ¥ MOBEPXHOCTH BPAIIEHHSI.

Tema 9.1
Hunuanap. Ceuenus

9KCIIPECC-0IPOcC,
KOHTPOJIbHAS
pabota

Tema 9.2
Pemenue 3anauy.

OKCIIpECC-0IpocC

Tema 9.3.
Konyc. Ceuenus.

3KCIpecc-0Ipoc,
KOHTPOJIbHAS
pabota

Tema 9.4.
Pemenue 3amau.

OKCIIpECC-0IpocC

Tema 9.5.
IIlap u cepa.

OKCIIpECC-0IpocC

Paznen 10
H3mepeHus B TeOMETPUU.

Tema 10.1.
[Tnomaay MOBEPXHOCTH MHOTOTPAHHHUKOB.

OKCIIpECC-0IpocC

Tema 10.2.
ITnomane MOBEPXHOCTH IMIHHAPA.

9KCIIPECC-OTPOC

Tema 10.3.
[Tnomaap MOBEPXHOCTH KOHYCA.

9KCIIPECC-OTPOC




Tema 10.4.
O6beM u ero m3mepenus. O0beM KyOa u
napasuIesICIune a.

OKCIIpECC-0IpocC

Tema 10.5.
O0BEM IPU3MBI U ITUIHHAPA.

9KCIIPECC-OIpPOC

Tema 10.6.
O0béM MUpaMHIbI K KOHYCA.

9KCIIPECC-OIpPOC

Tema 10.7.
ITomoGue Te.

9KCIIPECC-0Mpoc,
KOHTPOJIbHAS
pabota

Pazgen 11.

Hagana matemaTnaeckoro aHaamsa.

Tema 11.1
YycaoBbIe MOCIE0BATENILHOCTH

OKCIIPECC-0mIpocC

Tema 11.2.
[penen pyHKINN.

9KCIIPECC-0MpPoc,
KOHTPOJIbHAS
pabota

Tema 11.3.
IToHsATHE 0 HEMPEPHIBHOCTH (HYHKIIHH.

IKCIPECC-OTPOC

Tema 11.4.

9KCIIpecC-o1poc,

[MpousBoaHas. KOHTPOJIbHAS
pabota

Tema 11.5. 3KCIIPECC-0IIPOC

IIpaBuna qudPpeHIUpOBaHMS.

Tema 11.6

[Ipou3BoIHBIC 3JICMEHTAPHBIX ()YHKITHIA.

OKCIIpECC-o0IpocC

Tema 11.7.
[Mpumenenue npasun audphepeHnupoBaHus 1
Ta0JIHII, TPOU3BOJIHBIX K PEIICHHIO 3a4a4.

IKCIPECC-OTPOC

Tema 11.8.
HuddeperunpoBanme CyMMBI, IPOU3BEICHHUS U
YaCTHOTO.

IKCIPECC-OTPOC

Tema 11.9.
JuddepennpoBanre coKHON QYHKIUN.

IKCIPECC-OTPOC

Tema 11.10
I'eomeTpruecKuii CMbICI IPOU3BOIHOM.

OKCIIpECC-0IpocC

Tema 11.11.
Pu3nuecKuil CMbICI IPOU3BOIHOM.

IKCIPECC-OTPOC

Tema 11.12.
[IpumMeHeHNE TPOU3BOIHOM K HCCIIEOBAHUIO

rpaduKoB.

OKCIIpECC-0IpocC

Tema 11.13.
[IpuMeHeHNE TPOU3BOIHOM K HCCIIEOBAHUIO
rpadMKoB

9KCIPECC-OTPOC

Tema 11.14.
IMocTpoenue rpadukoB ¢ NpUMEHEHNEM
IIPOU3BOJHOM.

9KCIIPECC-0TPOC,
KOHTpOJIbHasA
pabota

Tema 11.15.
IIpou3BoiHbIE BTOPOrO MOPSIKA.

9KCIPECC-OTPOC

Tema 11.16
[lepBooOpasHasi.

OKCIIpECC-0IpocC

Tema 11.17.
Wnrerpan.

9KCIPECC-0Ipoc,
KOHTPOJIbHAS
pabora

Tema 11.18
Tabyuia HHTETPaIoB.

OKCIIpECC-0IpocC

Tema 11.19.
KpuBonuHelinas Tpaneuus U UHTErpail.

OKCIIpECC-0IpocC

Tema 11.20.
Briuncienue onpeneaéHHOr0 HHTerpaa.

9KCIIPECC-OTPOC

Paznmen 12.
KomOuHnatopurka, Teopusi BEpOSATHOCTEH.
Crarucruka.

Tema 12.1.

OKCIIPECC-0pocC




[paBuio npousseneHus. [lepecTaHOBKU.

Tema 12.2. 2 1 1 JKCIIpecc-0Npoc,

Pazmenienue. KOHTPOJIbHAs
pabora

Tema 12.3. 2 1 1 JKCIIPECC-0MPOC

CoueTaHus ¥ UX CBOWCTBA.

Tema 12.4. 2 1 1 9KCIIPECC-0MPOC

CoOpITHSI.

Tema 12.5. 2 1 1 3KCIPECC-0MpPOoC

BeposarHoCcTh COOBITHS.

Tema 12.7. 2 1 3KCIPECC-0MPOC

CrarucTiuecKue JaHHbIC.

Tema 12.8. 1 1 JKCIIPECC-0MPOC

[{eHTpanpHble TCHICHIIUU

Tema 12.9. 1 1 JKCIIPECC-0MPOC

Mepsl pazbpoca.

HUroro 290 134 156 50

3.3 Conep:xanme pas3aeoB JUCHUIINHbBI

Paznensl QUCHUIUINHEL, TEMBI
pasznena

CopeprxaHue pasziena

Pa3nea 1. [lelicTBUTeIbHBbIE YU A

Tema 1.1. BBenenue.
HarypaJibHble uyncIa.

MaremaTtuka B HayKe, TCXHUKE, 5KOHOMUKCE, I/IH(I)OpMaHI/IOHHI:-IX TECXHOJIOTUAX H
HpaKTH‘IeCKOﬁ ACATCIBbHOCTH. HCHI/I )44 3aa4yu N3Yy4YCHUEC MaTeMaTHUKU B
YUPEKICHUSIX CPETHEro MPOpheCCHOHATIBHOTO 00pa30BaHMS.

3amuch HaTypalbHBIX 4YHCENl. ApU(pMETHYeCKHEe IeHCTBHS HaJl HaTypalbHBIMU
yucnamu. JleneHue ¢ octaTkoM, NMPU3HAKH JIETUMOCTH. PasnoxkeHune HaTypaibHOTO
YKCcia Ha OpPOCThie MHOXuTenw. HamOonbmimii o6mwii aenurtens. Haumenbliee
ob1ree KpaTHoe.

Tema 1.2.
PanuonajJbHbIE YHCIa.

OO6bIkHOBEHHBIE Ipobu. [IpaBuibHBIE, HempaBWIbHBIE OpoOu. PaBeHCTBO npobei.
OcHoBHOe cBoiicTBO npodu. Cokpamienue apo6eit. [IpuBenenne apoOeit k obOmemy
3HaAMEHaTemo. ApudMeTHUecKHe JeWCTBHA Hal OOBIKHOBEHHBIMH JpOOSIMHU.
Hecsatuanbie npobu. Apudmernueckue NEHCTBHS HaJA JECITUYHBIMH JIPOOSMH.
[Mpouenter. OOpamieHne OOBIKHOBEHHOW JpoOuM B OECKOHEUHYIO JIECATHYHYIO
eproindecKyto 1pods. KoopaunaTHas npsMas. MHOKECTBO PallMOHAIBHBIX YHCE]L.

Tema 1.3.
JeiicTBUTE/ILHBIE YHCJIA.

WppanmonansHble uncina. JlefictBurensHele yncia. Ynuciaoas npaMas. O0o3HaueHHUS
HEKOTOPBIX YHUCIOBBIX MHOXecTB. CpaBHeHHME AeHCTBUTENbHBIX uuces. CBolcTBa
YHUCJIOBBIX HEPaBEHCTB. UMCIIOBBIE MPOMEXYTKH. Moaynb AEHCTBUTENBHOIO YUCIHA.
®opmyna paccTOsSiHUS Mexay JByMs Toukamu. [lpaBunma nelcTBust Han
nelcTBUTENPHBIME — ynciaMu. CBoicTBa — apuMeTHUeCKHX  JOEWCTBUH  HaJ
neiicTBuTenbHBIME yucnamu. [lpomopuun. Llemass wacte uwmcma. JlpoOHas 9acTh
4yucIa.

Tema 1.5.
ApupmeTrnuecknii KOpeHb
HATYpaJbHOIi cTeneHH

Onpenencare apuMETUIECKOr0 KBaapaTHOro KopHs. CBOWCTBa apu(pMeTHUECKUX
KopHeil. KopeHb HeUeTHOW CTETIeHN U3 OTPHUIATEIEHOTO YHCIIa

Tema 1.6.
Crenenn ¢ panoHAIbHBIM
noKa3sarejieM.

CreneHp ¢ HaTypanbHBIM IoKa3areiaeM. CBoMcCTBa CTENEHH C HATypaJIbHBIM
nokasareneM. CTeneHs ¢ HyleBbIM nokasaTeneM. CTeneHb ¢ OTPULIATENBHBIM LEIbIM
nokaszareneM. CTaHIapTHBIN BHJI ITOJI0KUTEIFHOTO AEUCTBUTEIHHOTO YHUCTIA.

Tema 1.7.
CTeneHu ¢ AeiiCTBUTEILHBIMHA
MOKa3aTeJasaIMHu

Crenenb ¢ JpoOHBIM moka3aTeneMm. CBOHCTBA CTENEHEW C palMOHATBHBIMH
nokazareiasiMi. [IpeoOpa3oBaHUE paIMOHANBHBIX, HPPAIOHAIBHBIX, CTCIICHHBIX,
BbIpaKEHUM.

Tema 1.8. [TpeoOpa3oBaHue pannOHANIBHBIX, WPPALUOHAIBHBIX, CTENEHHBIX, BBIPAKECHHUH.
IIpeoGpa3zoBanus BbIpaKEHUI, [Tpeobpa3oBanue anredOpandecKux BHIPAKECHNH, COIEPIKAIINX KOPHHU.

cofiepKALIUX PAAUKAJIbL.

Tema 1.9. IIpeobpazoBanue anredpanyecKux BBIpaKEHUIA, COJIepIKAIITIX KOpHH.

JleiicTBUs CO cTEeNEeHAMM.

Hpeo6pa303aHI/Ie PAalUMOHAJIbHBIX, UppAallMOHAJIbHBIX, CTCIICHHBIX, BI)Ipa)KeHI/Iﬁ.

Pa3nen 2. CrenenHas, noka3arejb

Has U Jorapupmudeckas GyHKIUM.

Tema 2.1
CrenenHas GpyHKIMs, €€
CBOMiCTBa

CreneHHast pyHKuus, e€ CBOWCTBA




Tema 2.2
I'pacduku creneHHbIX GYHKIIMH

[MocTpoenue rpaMKoB CTENEHHBIX QYHKIHUH

Tema 2.3.
PaBHOCHIbHBIE ypaBHEHUS 1
HepaBeHCTBA

PaBHOCHIIBHBIE YpaBHCHUS U HCPABCHCTBA.

Tema 2.4
HppanuoHajbHble YPABHEHHSI

Pemenue uppanroHanbHBIX YPAaBHEHUH.

Tema 2.5
IHoka3zaTtenbHas QpyHKUUSA eé
CBONCTBA M rpauk.

INoxa3zarenpHas GyHKINS €€ CBOWCTBA U TpaduK.

Tema 2.6 Pemenne noxaszarenbHbIX ypaBHEHUI. PemieHne nokazaTeabHBIX HEPABEHCTB.
IMoka3aTenbHbIe YPABHEHUS U

HepaBeHCTBA

Tema 2.7. JlorapupmupoBanue u oOpaTHOe JelicTBHE NOTeHIMpoBaHue. OrmperneneHue
IonsiTue sorapugpma Jorapudma HOoJIOKUTEIEHOTO YUCIIa 10 JAHHOMY OCHOBAHHIO.

Tema 2.8 OcHOBHOe JOrapupMHUUECKOe TOXIecTBO. [IpaBmma neicTBus ¢ JorapupMaMu.

CpoiicTBa n0orapudmMoB

OCHOBHEIE CBOMCTBa ACCATUYHBIX M HATypaJbHBIX J'IOFapI/I(I)MOB. HpI/IMeHeHI/Ie B
BBIYHUCIICHHUAX.

Tema 2.9
Jlorapupmnyeckas pyHknus eé
CBOliCTBA U rpaduK.

Jlorapudmmyeckast QyHKIHS €€ cBOCTBa U rpaduK.

Tema 2.10
JlorapugmMuveckne ypaBHeHHU.

[MorenmupoBanwue. [IpaBuia pemenus JorapuMUIECKUX YPaBHEHHUH.

Tema 2.11
MeTtoasb! peuieHust
JorapugMuvecKnuX ypaBHeHH I

Hcnonb30BaTh MpH pelIeHUH JIOTapHU(PMUUECKIX ypaBHEHHH CBOWCTBA JOTapu(pmMoB,
3aMeHy IIEpEMEHHON, KOPHH KBAaPaTHOIO YPABHEHUS.

Tema 2.12
Jlorapupmuyeckue
HepaBeHCTBA.

[lpumeHeHnne B pemieHUM  JIOTapu(PMUUECKMX  HEPaBEHCTB M CBOMCTBa
norapupmudeckol pyHkumu. Vcmons30BaTh NPH  PEMICHUH JIOTapU(YMUUECKUX
HEpPaBEHCTB CBOMCTBA JIOTapH(MOB, 3aMEHy II€PEMEHHOH, KOPHHM KBaJpaTHOTO
YPaBHEHHUSI.

Paspnen 3. OCHOBBI TPMTOHOMETPHH.

Tema 3.1. Pajuanuas Mepa yria. BpauiarensHoe qBUKEHUE.

Paguannas mepa yrJa.

Tema 3.2. YucnoBast OKPY>KHOCTh HA KOOPAMHATHOM IIOCKOCTH.

YncaoBasi OKPYKHOCTb.

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

OrnpexaesieHne CMHYca, KOCHHYCA
¥ TaHTeHca yria. 3HaKHu CHHYyca,
KOCHHYCA, TAHT€HCA,
KOTaHIeHca.

yIIIOB. 3HAKU TPUTOHOMETPUUECKUX (DYHKILIUI 1O YETBEPTSIM.

Tema 3.4.

3aBHCUMOCTDb MeXKIYy CUHYCOM,
KOCHHYCOM, TAHT€HCOM 1
KOTAHT€HCOM OJHOT0 U TOIO Ke
yrJa.

HonapHa;[ 3aBUCUMOCTb MCKAY TPUTOHOMETPHUICCKUMU (1)yHKI_[I/I$IMI/I. OcHOBHOE
TPUTOHOMETPUYICCKOC TOXKIACCTBO. HpI/IMGHeHI/Ie OCHOBHOI'O TPUT'OHOMETPUYCCKOT'O
TOXKACCTBA I TOXKICCTBEHHBIX npeo6pa3OBaH1/H71.

Tema 3.5.
CuHyC, KOCUHYC U TAHT€HC
yIJoB (t) u

(-1).

BolpaxkeHHe CHHYca, KOCHHyCa M TaHTeHca yriioB (-t) yepe3 CHHYC, KOCHHYC U
TaHreHc yria (-t).

Tema 3.6. CuHyC, KOCHHYC, TAHI€HC M KOTAHI'€HC CYMMBbI U Pa3HOCTH JBYX YIJIOB. BripaskeHne
DopMmy.JIbI CJI0KEHMHSI. CHHYCa, KOCHHYCA U TAHT€HCA CYMMBI YIJIOB Yepe3 3HAYCHUsS] ITUX YIJIOB.
Tema 3.7. [IpeoOpa3oBaHie CHHyca, KOCHHYCa W TaHICHCA MABOWHOTO YIVIA, HCIIONB3YsI

CuHyc, KOCHHYC M TaHTeHC
JABOIHOTO yriia.

(1)0pMyJ'II)I CJIOKCHHUA ABYX YTJIOB. Hpeo6pa3OBaHHe CHHYCa, KOCMHYCAa W TaHI'CHCa
IMOJIOBUHHOI'O yTJla, UCIOJIb3YsI (I)OpMyJ'ILI CJIOKCHMU.

Tema 3.8. [IpuBe/eHHE CUHYCOB, KOCHHYCOB M TaHreHCOB yrioB Gombumx 90° k cunycam,
DopMyJibl NPHBEICHHS KOCHHYCaM M TAHI€HCAM YTJIOB MEHBIINX MM paBHbIX 90°

Tema 3.9. [IpeoOpa3zoBaHuEe TPUrOHOMETPUYECKUX BBIPAXKEHUH C IOMOLIBIO  (OpMYI
Penenne ynpaxuenuii. MIPHUBEJICHNS, HCIIOIB3YIO0 (POPMYITBI ABOHHOTO ¥ ITOJIOBHHHOTO YTIIOB.

Tema 3.10. IIpeobpazoBaHne CyMMBl TPUTOHOMETPUYECKHX (QYHKIMHA B IPOU3BEICHHE U

CyMMa 1 pa3sHOCTb CHHYCOB H
KocuHycoB. [Ipeodpa3oBanue
NnpocTemmnx
TPHUTOHOMETPHYECKUX
BbIPasKeHHU

MIPOU3BEJICHUS B CYMMY.

Tema 3.11.

IIpeoOpa3oBanue npocremux
TPUTOHOMETPHYECKHX
BbIPaKeHUH

[TpeoOpa3oBaHMe TPUTOHOMETPUUECKHX BBIPAKEHHH C IMOMOLIBIO  (OPMYI
MIPHUBEICHNS, NCHOIB3YI0 (OPMYIBI TBOWHOTO M IMOJIOBUHHOTO YIJTIOB. BhIpaskeHue
TPUTOHOMETPHUYECKHUX (PYHKIMI dYepe3 TaHTeHC MTOJIOBHHHOTO apTyMEHTA.




Tema 3.12.
Pemienue ypaBHeHuii sin t = a,
cost=a.

Apxcunyc. Apkkocunyc. IIpocreifiie TpuroHomeTpuueckue ypaBHeHus. Pemienne
TPUTOHOMETPUYECKHUX YPaBHECHUH.

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

Apxranredc. Apkkortanresc. Ilpocteimue
Pemienue TpUroHOMeTpPUYECKUX YPaBHEHUI.

TPUTOHOMETPUYECKHE yPABHEHHS.

Tema 3.14. IIpocTelimue TPUTOHOMETPUUYECKHE HEPABEHCTBA. PellleHHe TPUrOHOMETPUYECKUX
Mpocreiimme HEpaBeHCTB.

TPHUTOHOMETPHYECKHUE

HEPABEHCTBA

Tema 3.15. Merto BBeieHUS HOBOU NIEPEMEHHOM. MeToa pa3ioxeHus Ha MHOXUTenu. Pemenue
OcHOBHBIE METO/IbI PeleHust OJIHOPOJHBIX TPUTOHOMETPUUYECKUX YPaBHEHH.

TPHTOHOMETPHYECKUX

YpaBHEHMId.

Paznen 4. ®yHkuum, ux cBoiicTBa U rpaduKu.

Tema 4.1

O0JacTh onpeaeieHUs U
MHOKeCTBO 3HAYCHMI QyHKIMIA.
I'padux pynxkunu. Cnoco0dbl
3ajaHus pyHKIHH

OO6mnacTp ornpeeneHus 1 MHOKECTBO 3HaueHnH GpyHKmit. I'paduk dyHKIIH.
Crioco0bI 3agaHus pyHKINH.

Tema 4.2
CaoiicTBa pyHKIUIA.

MOHOTOHHOCTb, IEPUOAUYHOCTb. IIpomexyTku
I'pauueckas wuHTepnperanust. lIpumMepsr
peanbHbIX IPOLeccax U SIBICHUSIX.

BO3pacTaHWid U  yObIBaHUS.
(YHKIIMOHANBHBIX 3aBHCUMOCTEH B

Tema 4.3
OopaTHble GyHKUMH.

[Tousitue obpatHoit hyHKIMH, CBOKcTBA. O0JACTh ONpPEIeICHUS 1 001aCTh 3HAUCHHS
obOparHoit ¢pyHKUWH, rpaduk oOpaTHON (YHKIWH. ApudMeTHUECKHe oneparuy Hal
dyukmuamu. CrnoxHas GYHKIUA (KOMITO3HIIHS).

Tema 4.4

CrolicTBa CTENEeHHOM,
MOKa3aTeJbHOUH M
JgorapupmMudecko PyHKIUM.

Omnpenenennst QyHkuuii, ux cpolictBa M rpaduxu. [IpeoOpazoBanust rpadukos:
napauleNIbHbI epeHOC, CUMMETPHSI OTHOCUTEIBHO OCEHl KOOPAWHAT M CUMMETPUS
OTHOCHTEJIFHO Hadajla KOODIMHAT, CHMMETPUS OTHOCHTEIBHO TpPSIMOH y=X
pacTsbKeHHeE M C)KaThe BJIOJIb 0Ceil KOOpHMHAT.

Tema 4.5.
Tpuronomerpuuyeckue pyHKIUN
HX CBOJCTBA U rpadguKu.
OopaTHble
TPUTOHOMeTpHYecKUue PyHKUMHU

OmnpeneneHusi TPUTOHOMETPUYECKMX (QYHKIMH, WX CBoMcTBa H  Tpaduku.
[Teproananocts. CumMeTpusi 0OpaTHBIX (YHKIUH OTHOCHTEIBHO NPSAMON y=X
pacTsHKeHHE M CXKaTue BJIOJIb OCeil KOOpAMHAT.

Tema 4.6.
IIpeoGpa3zoBanue rpagukon
TPUTOHOMETpPUUYECKUX PYHKUMIA.

CaoiicTBa U rpaguku TpuroHomerpudeckux ¢yHkiui. [IpeodpazoBanus rpadukos:
MapajieNbHBIN MepeHOC, CUMMETPUS OTHOCHUTENIFHO OCeH KOOPAMHAT M CUMMETPHS
OTHOCHTEJIFHO Hayajia KOOPANHAT, PACTSDKEHUE U CyKaTHe BIOJIb OCei KOOp/MHAT.

Tema 4.7.
ITocTpoenue rpadpuxos
TPUTOHOMETPHYECKUX (PYHKIMI

[TpeoOpa3oBanus rpaduKoB: MapauIeNbHBIA IMEPEHOC, CUMMETPHUS OTHOCHUTEIHHO
ocell KOOpAMHAT M CHMMETPHUS OTHOCHTEIBHO Hauyana KOOPIWHAT, PacTsDKEHHE H
CKaTHe BHOJIb oceil koopauHat. OnpeneneHus (QyHKINH, UX CBOMCTBA M I'padUKH.
[TpeoOpa3oBanus rpaduKoB: MapauIeNbHBIA IMEPEHOC, CUMMETPHUS OTHOCHUTEIHHO
ocell KOOpAMHAT M CHUMMETPHS OTHOCHTEIBHO Hadajga KOOPAWHAT, CHMMETPHS
OTHOCHTEJILHO NPSIMOM y=X PACTsDKEHUE U CXKATHE BIOJIb OCEH KOOPANHAT.

Pa3spnen S YpaBHeHHs U HEpaBeHCTBA.

Tema 5.1 OnpeneneHue ypaBHEHHMs C OJHOM NEepeMeHHOH. PaBHOCHIBHOCTH ypaBHEHUH.

YpaBHeHue ¢ oHOM Jluneiinsle ypaBHeHusa. KBamgparHsle ypaBHeHus. IIoHATHE CleACTBUS ypaBHEHHS.

NnepeMeHHOM. JpoGHo-panoHanbHble  ypaBHeHHs.  OOylacTh  ONpEAENeHHs  ypaBHEHHS.
Wppannonanbuble ypaBHeHHs. [loka3aTenbHble ypaBHEHUS.

Tema 5.2. Pemenne ypaBHeHums p(x) = 0 MeTOmOM pasJOXKEHHS €ro JEeBOH 4YacTH Ha

MeTtoab! pelieHUs] ypaBHEHUH.

MHOXXWTENU. PelleHne ypaBHEHMHM METOJOM BBEACHHUS HOBOM IIEPEMEHHOM.
bukBasnparueie ypaBHeHus. Vcronb3oBaHHE CBOMCTB M rpadMKoOB (YHKIMHA TpH
pelleHNH ypaBHEHWH. PemleHue 3amad ¢ MOMOLIBIO COCTABICHHS YpPaBHEHMI.
WHTepnpeTanyst pe3ynbrara, y4eT peajlbHbIX OrpaHUYEHUN.

Tema 5.3.
Pemenue cucremM ypaBHeHHId.

CucteMbl JOBYX YypaBHEHMH C JBYMs INE€PEMEHHBIMH. PaBHOCUIIBHBIE CHCTEMBI.
Pemenune cucrem 1ByX ypaBHEHMH C ABYMs MEPEMEHHBIMU METOAOM IMOACTAHOBKH.
Pewenue cucreM AByX ypaBHEHMI C [BYMSI IIEPEMEHHBIMM METOJOM CIIOKEHUS.
Pemenne cucteM 1IByX ypaBHEHHMH ¢ JAByMsl HEPEMEHHBIMH METOJOM BBEACHUS
HOBBIX NepeMeHHbIX. ['paduueckoe pelieHHMe CHCTEM JyX YpaBHEHUH C JIBYMS
nepeMeHHbIMHU. MccnenoBaHue CUCTEMBl JBYX JIMHEMHBIX YPaBHEHUH C JBYMs
nepeMeHHbIMU. PelleHne 3a1au ¢ MOMOIIBIO COCTABICHHS CUCTEM YPABHEHUIA.

Tema 5.4
HepaBeHncrBa ¢ oaHOM
nepeMeHHOM.

OCHOBHBIE TIOHSITHSA, CBS3aHHBIE C pelleHHeM HepaBeHCTB. ['paduueckoe pemieHne
HEPABEHCTB C OJHOW IepeMeHHOW. JIMHEelHble HEPAaBEHCTBA C OJHOM NEPEMEHHOM.
CucTeMbl HEPaBEHCTB C OAHOW NepeMeHHOH. COBOKYIMHOCTh HEPAaBEHCTB C OJHOW
nepeMeHHOHW. V300pakeHHe Ha KOOPAWHATHOHN IIOCKOCTH MHOXECTBAa PEIICHUH
YpaBHEHHUM U HEPABEHCTB C JIByMs IEPEMEHHBIMHU U UX CUCTEM.

Tema 5.5.

JpoOHo-nuHeiiHble  HepaBeHcTBa. HepaBeHcTBa BTOpoM creneHu. [ 'paduueckoe




Pemenue pa3HbIX BHI0OB
HepaBeHCTB.

pellieHrue HepaBeHCTB BTOPOU crerneHu. HepaBeHcTBa ¢ Moayssmu. [TokasaTenbHbie
HepaBeHCTBa. JlorapuhmMudeckne HepaBeHCTBa. MppalmoHaibHble HEPAaBCHCTBA.

Tema 5.6.

Mertoasbl penieHUsI HEPABEHCTB.
Pemienue ypaBHeHuil u
HEPABEHCTB IpauyecKH.

Pemenne panuoHanbHBIX HEPaBEHCTB METOAOM MNPOMEXYTKOB. Mcmosib3oBaHue
CBOHCTB W rpadukoB (GYHKIMH NpU pEIIeHHH HepaBeHCTB. VHTeprperanus
pesynbpTata, y4eT pealbHBIX OTrpaHWdYeHHH. Mcmomb3oBaHME CBOWCTB M TpadUKOB
(YHKIMIA 1pU pelleHUN YpaBHEHUH U HEPaBEHCTB.

Paspnen 6. KoopanHaThl 4 BEeKTOPBI.

Tema 6.1

IIpsiMmoyrosbHasi cucremMa
KOOPJAMHAT B POCTPAHCTBE.
IlonsiTne BekTOpa B

npocrpaHcree. PaBeHcTBo
BEKTOPOB.

OCHOBHBIE TIOHSTHS, CBI3aHHBIE C BEKTOPAaMH B IIPOCTPAHCTBE. PaBEHCTBO BEKTOPOB.
ITapannenbHBlii IepeHocC.

Tema 6.2.

JeiicTBUS Ha/l BEKTOPAMHU.

CyMMa 1 pa3HOCTb BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YHCIIO.

Tema 6.3.

KOM]’[JIaHaprIe BEKTOPLI.

B3auMHOe  pacronokeHMEe ~ BEKTOPOB B INPOCTPAHCTBE, HUX  CBOMCTBa.
KommnanapHocTs. Pa3noxeHue BekTopa 1o TpéM He KOMIUIAHAPHBIM BEKTOpaM.

Tema 6.4.
KoopauHatsl TOUKH 1
KOOPAHHATHI BEKTOpPa B
npocrpancrse. JleiicrBus HajJ
BEKTOPaMH, 32JaHHBIMHU CBOMMH
KOOpPAHWHATAMH.

Beenenne koopaumHar B mpocTpaHcTBe. IlocTpoeHMe TOYeK M BEKTOPOB
MPSMOYTONBHOM cUCTeMe KOOpAMHAT B mpocTpaHcTBe. CyMMa U pa3HOCTh BEKTOPOB,
YMHOXXCHHE BEKTOpa Ha 4HCIO. Bprumcnenme umHbBI (MOIyNs) BEKTOpa IO €ro
KOOpJMHATaM..

Tema 6.5.

CkaJjisipHoe npou3BejieHue JABYX
BEKTOPOB.

OnpezneneHue yriaa Mexay BeKTOpaMH. BBIUHCIIEHHE CKAISIPHOTO NPOM3BEICHUS
JIBYX BEKTOPOB. Beruucienue yria Mexay npsaMbiMu. Vcnonb3oBaHue KOOpAUHAT U
BEKTOPOB IIPH PELICHUH MAaTEMaTUYECKUX U IIPUKIAJHBIX 3a1a4.

Tema 6.6.

Paccrosinue Mexay AByMs
Toukamu. JlesieHue oTpe3ka B
JAHHOM OTHOIIEHHH.

Koopaunats! cepeannsl otpeska. PaccrossHue Mexy AByms Toukamu. Haxoxnenue
KOOPAMHATHI TOYKH, JIe)KaIIeH ¢ 3aJaHHBIMA KOOPAWHATAMH €T0 KOHIIOB.

Paspnen 7. IlpsiMble ¥ NJIOCKOCTU B

NPOCTPAHCTBE.

Tema 7.1. Uro wu3ydaeT cTepeoMeTpusi. AKCHOMBI cTepeoMeTpuu. CIeACTBUS W3 aKCHOM
OcHOBHbIE TOHATHS CTEPEOMETPHH.

cTepeoMeTpHH.

Tema 7.2. Vcnonp3oBaHne MPHOOPETEHHBIX 3HAHUH B  INPAKTHYECKOW  JEATENHbHOCTH.

Pemienue 3apau.

Brimonnenne pra)KHeHI/Iﬁ " 3a7a4 C UCIIOJIb30BAHUEM aKCHUOM CTECPEOMETPUHN U UX
CJIe,Z[CTBPIﬁ. HpOBCI[eHI/Ie J0Ka3aTCIbHBIX paCCY)KI[GHI/Iﬁ B X04€ pCHICHU S 3a4a4.

Tema 7.3. IlonsTre napaiesbHbIX OPSAMBIX B IpOocTpaHcTBe. IlapamnenbHOCTh TPEX NPSAMBIX.
IMapanienbHble NpsiMbIe B

MPOCTPAaHCTBeE.

Tema 7.4. B3aumHoe pacrnosioxeHue npsiMoil u niuockoctu. IoHsaTHe napamuieabHOCTU NPSMO

ITIapa/ule1bHOCTH NPSIMOI U
MJIOCKOCTH.

n minockocTd. [Ipu3Hak mapaiiedbHOCTH MPSAMOM M TUIOCKOCTH, YTBEPIKACHUS,
He0OXO0IUMBIC JUIS PEIICHUS 3a/1a4.

Tema 7.5
Pemienue 3aaau.

Hcnonp3oBanne MPUOOPETEHHBIX 3HAHWA B  TPAKTHYECKOH  JESTEIHLHOCTH,
BBITIOJIHEHUE YNPAXXHEHUM M 3a7a4 C MCIOJIb3ysl TEOpEeMbl W yTBEPXKICHHUS.
[IpoBenieHue 10Ka3aTeIbHBIX PACCYKICHUM B X0J1e pelIeHHs 3a4a4.

Tema 7.6
CkpeluBauuecs npsiMbie.
Yroa Me:xay NpsiMbIMH.

IlonsATHe ckpemuBarOIUXCA MPAMBIX. YTIBl C COHANPABICHHBIMU
IlocTpoenue yriaa Mexay NpsIMbIMU.

CTOPOHAMH.

Tema 7.7.
IMapannenbHOCTH MIOCKOCTEH.

[Tpu3Hak mapamiensHOCTH IBYX II0cKocTel. CBONCTBA MapauIeNbHBIX MIIOCKOCTEH.

Tema 7.8.
Pemienue 3aaau.

Hcnonp3oBaHne MpUOOPETEHHBIX 3HAHWKA B  TPAKTHYECKOH  JESITENbHOCTH,
BBITIOJIHEHUE YNPaXXHEHUM M 3a7a4 C MCIOJIb3ysl TEOpEeMbl W yTBEPXKICHHUS.
[IpoBeneHue 10Ka3aTeabHbIX PACCYKICHHUM B X0J1€ pelIeHus 3a1a4.

Tema 7.9.
Terpadap u napaJjuiejenumnesn.

[Tonstre mHOororpanHuka. OmnpenereHne W MOCTPOSHHE TETpadlpa, ero CBOWCTBA.
OmnpezneneHne U MOCTpOEHUE Mapajurenenunena. [loctpoenne cedeHuii TeTpasapa u

napajujicjcnmicaa. Hcnonbs3oBaHue lTpI/IO6p€T€HHI)IX 3HAHHI B HpaKTH‘ICCKOﬁ




ACATCIBbHOCTH, PACIIO3HABAHUC HA YCPTECIKAX U MOACIAX NPOCTPAHCTBCHHBIC (I)OI)MI)I,

COOTHOIICHHE TPEXMEPHBIX OOBEKTOB C WX OIHCAHUAMH, H300paKCHUSIMU.
IIpoBeneHue 10Ka3aTeabHbIX PACCYKICHUM B X0/1€ PELICHUS 3a4a4.
Tema 7.10. IlepnenpukynspHas M HakJIOHHas  IpsAMas K  IUIOCKocTH.  IloHsaTue

IlepneHAMKYISAPHOCTH NPAMOI U
TJIOCKOCTH.

MEPICHANKYIAPHOCTH TPSAMOM W TUIOCKOCTH. CBOWMCTBO TEPIICHAUKYISAPHOCTH
PsIMOM U TIJIOCKOCTH.

Tema 7.11.

Paccrosinue oT TOUKH 10
miockocTu. Teopema y Tpéx
nepneHIuKyJaspax.

ITocTpoeHue paccCTOSHUS OT TOYKH JI0 MIOCKOCTH, MPOEKIUS TOUKU U NPSIMOM Ha
IUIOCKOCTh. Jl0Ka3aTeIbCTBO TEOPEMBI O TPEX MEPIECHIANKYIIAPaX.

Tema 7.12.
JByrpanHblii yroJ.
IlepnenuKyJIsIpHOCTH
ILIOCKOCTei

OmnpeneneHue 1 IOCTPOCHUE ABYTPaHHOTO yria. CBOMCTBA U rpagycHast Mepa
JBYTPAHHOTO yTIia. Y CIIOBHE NMEPICHINKYIIPHOCTH TUIOCKOCTEH.

Tema 7.13.
I'eomeTrpuyeckue
npeodpa3oBaHusi MPOCTPAHCTBA.

CuMMeTpHs OTHOCUTENBHO TNIOCKOCTH, TTapajlIeIbHbIN IIEPEHOC.

Pa3gen 8. MHOrorpanHukm.

Tema 8.1 Teno u ero mnoBepxHOCTb. MHOrorpaHssle yriabl. MHOTOrpaHHUKU. Bepiuunsl,
MHOrorpaHHHKH. pebpa, rpaHn MHOTOTpaHHHUKA. Pa3BepTka. BeImykiible MHOTOTpaHHHKH.

Tema 8.2. Onpenenenue. [Ipsimas u HaxioHHas mpusma. [IpaBmibHas nmpusMa. CUMMeETpuUs B
IIpu3zma. pu3Me, pelIeHne 3a1ad.

Tema 8.3. Mapannemenumen. Ky6. Cummerpus B mapamnenemnunene. Cummerpust B KyoOe.
Mapaanenenunen. Ky6. Pemenue 3amay.

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

Tema 8.5. VYcedennas mupamuna. E€ ocobeHHOCTH U CBOliCTBA.

YceyeHHAsi MUPaMHUAA

Tema 8.6. [NocTpoenue ceuenuid. Pacnio3HaBaHue Ha 4epTeKax U MOAEIAX MPOCTPAHCTBEHHBIE
CeueHue Kyoa , (hOopMBI, COOTHOIICHNE TPEXMEPHBIX 00BEKTOB C UX ONMHCAHUAMH, N300paKCHUIMH
napaJjuieJienumnesa.

Tema 8.7. Hcnonb3oBaHue mNpHOOPETCHHBIX 3HAHWM B NPAKTUYECKOW  JIESTENBHOCTH,

Pemienne 3agau.

aHAIM3MPOBAHME B TPOCTEHINNX CIIydasX B3aWMHOTO DPAaCIIOJIOKCHUS OOBEKTOB B
MPOCTPaHCTBE; N300pakeHHe OCHOBHBIX MHOT'OIPAaHHHMKOB; BBITIOJIHEHUE YepTExkei
[0 YCJIOBHSIM 3a/ad; MOCTPOCHHE IMPOCTEHIIMX CeueHHH KyOa, mapajulelenuiena,
pellleHHe IUIAHUMETPUYECKMX M MPOCTEHIIMX CTEPEOMETPHYECKHX 3aJad Ha
HaXOJXJCHHUE TE€OMETPHUYECKUX BEJMYUH (JUIMH, YTJIOB, IUIOINAAEH); HCIOIb30BaHUE
IIPHU PELICHUH CTEPEOMETPHUYECKUX 3a7ay IUIAHUMETPUYECKUX (PAKTOB M METOJIOB;
IPOBEICHUE JJOKA3aTENbHBIX PACCYXkK/ICHUN B XOJI€ PELICHUS 3a/1a4;

Tema 8.8.
IIpaBujibHbIe MHOTOTPAHHHKH.

Onpenenenue. Buasl mpaBUIBHBIX MHOTOTPaHHUKOB. [ocTpoeHne ceueHui.

Tema 8.9.
Pemienue 3agau.

Hcnonb3oBaHne NpHOOPETEHHBIX 3HAaHWH B NPAKTUYECKOW  JIESITENHHOCTH,
AQHAJIM3MPOBAHUE B TPOCTEHINMX CIIydasXx B3aUMHOTO PACIIOJOXEHUS OOBEKTOB B
MIPOCTPAHCTBE; M300paKEHNE OCHOBHBIX MHOTOTPAHHHUKOB; BBITIONHEHHE YepTexKeil
M0 YCJOBHSIM 3ajad; IOCTPOCHHE NPOCTEHININX CeueHHH KyOa, Mmapajuiesenurena,
pellleHre IUIAHUMETPUYECKMX M HPOCTEHIINX CTEPEOMETPUYECKHX 3aJad Ha
HaXOJXJCHHUE TE€OMETPHUYECKUX BEIMYMH (JUIMH, YTJIOB, IUIOIIAAEH); HCIOIb30BaHUE
IIPU PELICHUH CTEPEOMETPUYECKHX 3a/ad IUIAaHUMETPUYECKHX (AaKTOB M METOOB;
MPOBEICHUE JOKA3aTENbHBIX PACCYXKIECHUN B XOJI€ PEIICHUS 3a/1a4;

Tema 8.10.
CeyeHHsI MHOTOTPAHHUKOB.

Ceuennss Kky0a, TpU3MBI U TOHUPaMUIbl.  lIpe/iCcTaBieHHEe O
MHOTOTrpaHHUKaX (TETpadip, KyO, OKTa’Ip, MOACKAdIP M MKOCAdID).

IpaBUJIbHBIX

Pa3gen 9. Tena u noBepxHOCTH BpalleHHUs.

Tema 9.1
Huannap. Cevyenus

Lunuanp. OcHoBaHMe, BHICOTA, OOKOBast HOBEPXHOCTh, 00pa3ylolas, pa3BepTKa.
OceBbl€ CEUCHUSI U CEUEHHS, TapayieIbHbIE OCHOBAHUIO.

Tema 9.2
Pemienue 3aaau.

Hcnonp3oBaTh IIpyu pCHICHUHU CTCPEOMETPUICCKUX 3a/iaY IIJIAHUMETPUICCKUC (I)aKTLI
1 METOBI, TPOBOJNUTH JOKA3ATCIBHBIC PACCYKACHUA B XO0A€ PEHICHUA 3a1a4

Tema 9.3.
Konyc. Ceuenns.

Konyc. OcHoBanue, BbicOTa, OOKOBasi MOBEPXHOCTh, 00pasyromnias, pa3BepTKa.
OceBbl€ CEUCHUsSI U CEUEHHS, TapajIeIbHbIE OCHOBAHHMIO.

Tema 9.4.
Pemenne 3amau.

Hcnonp3oBaTh IIpu peHICHUN CTCPCOMETPUICCKUX 3a/lav INIAHUMETPUYCCKUEC (1)aKTI>I
1 METObI; NTPOBOJAUTL JOKA3aTCIIbHBIC PACCYKACHUS B X0A€ PCUICHUA 3a4a4

Tema 9.5.

[ap u cepa, ux ceuenns. KacarenpHas IIIOCKOCTB K cepe. Y CeUeHHBIH KOHYC.




Ilap u chepa.

OCHOBaHI/IC, BbICOTA, OoKoBas NOBCPXHOCTD, 06pa3y}oma$1, pa3BepTKa. OceBbie
CCUCHUA U CCUCHUA, MApaJLUICIbHBIC OCHOBAHUIO.

Paszpnen 10 U3mepenust B reoMeTpuu.

Tema 10.1. ITonsaTue mnomanu nosepxHoctu. [1nomany moBepXHOCTH MHOTOI'PaHHUKOB.

Ilnomaau moBepXHOCTH

MHOT'OrPAHHHUKOB.

Tema 10.2. ITonsaTHe M0OImAaaN NOBEPXHOCTU NUIHHApA. DOpMyIIBI IIIOLIAIU TOBEPXHOCTH

Ilnomaas moBepxHoOCTH LWIMHApPA. Berarcnenus miomaneil HoBepXHOCTEH IPOCTPAHCTBEHHBIX TEJN IIPU

HUJIHHAPA. pELICHNH NPaKTHIECKUX 3a/1a4, UCHONb3YsI P HEOOXOJMMOCTH CIIPAaBOYHUKHU U
BBIUUCIIUTENIbHBIC YCTPOUCTBA.

Tema 10.3. ITonsaTHe mioImaay NOBepXHOCTH KOHyca. DOpMyJIbl IUIOMAAN IOBEPXHOCTH KOHYCA.

Ilnomaabs MoBepPXHOCTH KOHYCA.

Brruucnenus miomanei IOBEpXHOCTEN MPOCTPAHCTBEHHBIX TEN NIPU PELICHUU
MPaKTHYECKUX 3a/1a4, UCIOJIB3Ysl IPHU HE0OOXO0IMMOCTH CIIPAaBOYHUKH U
BBIUUCIIUTENIbHBIC YCTPOUCTBA.

Tema 10.4.
O0BeM u ero usmepenus. Oobem
Ky0a u mapaJjiienenumnena.

[TonsTne o6vema nmpocThix Ten. UnTerpanpHas popmyrna oorema. O6peM Kyda 1
napasulesienumne/sa.

Tema 10.5.
O0bEéM NpU3Mbl H IMJIHHAPA.

WnterpanpHas popmyna oopema. Obmas popmyna 00peMoB Ten Bpamieans. O0beM
NPHU3MBI M IWIMHIPA.

Tema 10.6.
O0béM nupaMuabl M KOHYCA.

O6mast popmyna 06beMoB Teu BpamieHus. O0bEM MHpPaMHIBI U KOHYCA.

Tema 10.7.
ITogoOue Teu.

[Momo6ue Ten. OTHOMICHHS TUTOIMAACH TIOBEPXHOCTEH U 0O0BEMOB MTOJOOHBIX TEIl.

Pa3znen 11. Hayana maTeMaTH4eCKOro aHAJIM3a.

Tema 11.1
YncJioBbIE MOCIEA0BATEILHOCTH

Omnpezenenue nocienoBaTeabHOCTH. COCOOB! 3aJaHNS TOCIEA0BATEIbHOCTH.
Omnpeneneane apupmMeTnaeckoit nporpeccun. CBOWCTBa aprpMeTHIECKOM
nporpeccun. Onpeenenue reoMmeTpuueckoil mporpeccuu. CpoiicTsa
reoMmeTpuueckoil nporpeccuu. IlonsTue o mpeaene nocae10BaTeIbHOCTH.
Brraucnenue npenenos nocienoBarensHocTel. CyniecTBOBaHHE TIpeiena
MOHOTOHHOI OrpaHHYeHHON nocienoBaTenbHoCcTH. CyMMHpOBaHUE
Hocle0BaTeNbHOCTeH. beckoHeuHo yObIBatomas reoMeTpuueckasi IpOrpeccus U ee
cymMma.

Tema 11.2. Ipenen Gpyukiuu y = f (x) npu x —oo. ['opu3oHTaNIBHAS ACUMIITOTA. BhruucieHue
IpesenoB QyHKUUN IPU X —>00.

Mpenen pynkuum. pex ynxn p

Tema 11.3. IIpenen ¢pyukuun B Touke. HempepsiBHOCTE QpyHKIINH. BepTrukaapHas acUMIITOTA.

IloHsiTHE 0 HeMPePBIBHOCTH Brrunciienue npeiesioB GyHKIMH B TOYKE.

byHkumMu.

Tema 11.4. [pupamienue aprymenta. [Ipupamenue Gpyuakimu. OnpeneeHne mporu3BOIHOM.

IIpoussoanas. Dopmyiel quddepennmpopanust. Tadmuna npousBoaHbix. AnddepeniupoBanue
CYMMBI, IpOM3BeAeH s, yacTHOTO. CioxkHast QyHKIMS U ee nuddepeHmpoBanue.
Duznueckuit cMbICT MPOU3BOAHON. BTopas npon3BoaHas 1 ee PU3NUECKHU CMBICII.
KacarenpHast k rpaduky @yHkimn. [Ipon3BoiHbIE OCHOBHBIX AJIEMEHTAPHBIX
¢ynkimii. [IpumeneHre Tpon3BOIHOI K UCCIE0OBaHNIO (QYHKIMH U TOCTPOCHUIO
rpadukos. [Ipon3BoHbIe 00paTHOW (QYHKIIMU M KOMIO3UIMH (QYHKIIHH.

Tema 11.5. ®opmyner quddepernupoBanms. Tabnuia mpon3BoAHEIX. BriBoI opMyIbl

IIpaBuiaa nuppeHupoBaHus.

HaXO’KICHUS TIPOU3BOIHON cTeneHHON (yHKIHHU. [Ipon3BOIHBIE HEKOTOPHIX
9JIEMEHTAPHBIX (PYHKIHIA.

Tema 11.6 IMpousBonHsle cTenennoi. [lokazarenbHOMH, lorapudMuueckoit n
IIpou3BoaAHbIE 31eMeHTaAPHbBIX TPUTOHOMETPHUIECKHUX (PYHKITHIHA.

byHkumii.

Tema 11.7. Omnpenenenne npousBoanoid. Popmyisl muddepenumposanns. Tabmuma

IIpumenenne npaBuJ
anddepeHIHPOBAHNA U TA0IUL,
NPOU3BOAHBIX K PelIeHHI0
3aga4.

npou3BoaHEIX. JnddepeHupoBanne cyMMBI, TPOU3BEICHNS, YaCTHOTO.

Tema 11.8.
JAuddepenunpoBanue cymMmbl,
NPOU3BEIEHNS M YACTHOTO.

Tabnuna nponsBoaHbIX. [JuddepeHnrpoBanne CyMMBI, IPOU3BEIEHHS, YaCTHOTO.

Tema 11.9.
JuddepenunpoBanne cJI0KHOI
byHkumnun.

CrnoxHas ¢hyHKIus U ee quddepeHnuponanue. uddepeHnupoBanne CyMMBI,
MIPOU3BENICHHUS, YACTHOTO.

Tema 11.10

OnpenerneHrie ypaBHEHHs KacaTeabHON K rpaduKy GYHKIMHU U YTIIOBOTO




I'eomeTrpuyeckuii cMbIca

K03 dunueHTa.

MPOU3BOIHOM.

Tema 11.11. OrnpeneneHre CKOPOCTH JABMKEHUS TOUYKU U3 YPAaBHEHUS JTBUKECHHS TOUKH.
DuU3nYecKHii CMbBICJT

MPOU3BOIHOM.

Tema 11.12. [TpumeHeHrE TPOU3BOAHOM K HCCIIEIOBAHIIO (DYHKIIH HA MOHOTOHHOCTD.

IIpnMeHenne NPOU3BOIHOM K
HCCJIeJOBAHNIO I'PaduKoB.

Tema 11.13.
IIpumeHeHne NPOU3BOAHOM K
HCCJIeJOBAHNIO ITpadukoB

[TpumeHeHne MPOU3BOAHON K MCCIIeIOBaHMIO (QYHKIMH Ha SKcTpeMyM. OThICKaHHe
HanOOJBIIIET0 N HAUMEHBILETO 3HAYCHNH HEMPEPHIBHOCTH (hYHKIIMU HA OTPE3KE.
3aga4un He OTHICKAHWE HAaNOOIBIINX WIN HAUMEHBIINX 3HAYCHUH BEITUIHH.

Tema 11.14.
IHocTpoenue rpapukos ¢
NpHMeHeHHeM NPOU3BO/IHOI.

[TpumeHeHne MPOU3BOAHOMN K MMOCTpOeHUIO rpadukoB GyHkuuii. Vicons3oBaTh
MPOU3BOIHYIO JUIS U3Y9IEHUs CBOUCTB (DYHKIIMH ¥ OCTPOCHHS TPA(UKOB.

Tema 11.15.
IIpou3BoaHbIEe BTOPOT0 NOPSAIKA.

I'eomeTprueckuii 1 PU3HIECKUI CMBICIT IPOU3BOTHON BTOPOTO MOPSIIKA.
Hcnonb30BaTh NPOU3BOIHYIO JUTSl U3YUYEHHSI CBOMCTB (DYHKIMH M HOCTPOCHHUS
rpadMKoB, JJIsl HAXOXKAECHHSI CKOPOCTH U YCKOPEHHUSL.

Tema 11.16 Omnpenenenne nepBoodpasHoii. Tabmuma nepBoodpa3HeIX. [IpaBrina BEMUCICHAS
IlepBooOpa3Has. IepBOOOPA3HBIX.

Tema 11.17. Onpenencuue uHTerpana. Cesi3b MKy HHTETPAJIOM H IIEpBOOOpa3HOi (popmyra
Hnrerpai. Herotona-Jletioruma). [IpaBuia BEIYMCICHUS HHTETPAJIOB.

Tema 11.18 Haxoxnenne HeonpeneneHHOTro HHTErpaia ¢ IMOMOIIBI0 TaOJIHIl IEPBOOOPA3HBIX.

Taéauna uHTErpasoB.

Tema 11.19.
KpuBoJsinHeiinas Tpaneuus u
HHTEerpaJ.

BbIUHCIATE B IPOCTEHIIAX Caydasx miomann Guryp. Mcmomp3o8ats GopMyty
Herorona-Jleitbuuna.

Tema 11.20.
Boruuciienue onpeneiéHHOro
HHTerpaJa.

Brrurciienne onpenenéHHoro MHTErpaa, UCoNb3ys TAOIHIIBI HHTETPaIOB 1
dhopmyny HeroToHa-JIeiiOHuna. Mcnonp30Banne HHTETpaia ik BEIYUCICHUS
IOIIAEH TTIOCKHUX (QHUTYP.

Paznen 12. KomOunaTopuka, Teopus BepositHocTeil. CTaTHCTHKA.

Tema 12.1. OCHOBHBIC IOHATHS KOMOWHATOPUKH. 3a/Ia4H HA MTOJICYET YHCIIA TIEPECTaHOBOK.
IMpaBujio npousBeaeHUsl.
IlepecTaHOBKM.
Tema 12.2. CoeauHeHus 3JeMEHTOB. 3aJjaul Ha MOJCYET YHCiia pa3MeLeHu.
Pasmemenue.
Tema 12.3. CoequHEeHUs DJIEMEHTOB. 3a1a4d HA MOJACYET YUCJIa COUESTaHUMN.
CoueraHusi M UX CBOMCTBA.
Tema 12.4. Kom6unammu cobbrtrii. [IpoTuBomnonoxusie coObITrs. Pemenue 3ana4y Ha nepedop
CoObITHS. BapuaHTOB. ®opmyna 6mHOMa HetoToHa. CBOWICTBA OMHOMIHAIBHBIX
ko3 dumenToB. Tpeyronpauk [lackais.
Tema 12.5. Yucno ucxonos. braronpusTcByromye HCX0ab COOBITHIO A.

BeposiTHOCTH COOBITHS.

Tema 12.7.
CrarucruyecKue JaHHbIE.

Craructudeckast o0paboTtka nanubix. O6bem m3mepenus. [Ipencrasnenne
CTaTUCTHYECKUX JAaHHBIX ( TaONMuUIBI, TuarpaMMel, Tpaduxn). I Ipuémel 3anonHeHus.

Tema 12.8.
IleHTpasbHbIE TEHAECHIIUN

[TonsiTre reHepanbHON COBOKYITHOCTH M BBIOOPKH. MoJa M3MepeHus..

Tema 12.9.

Pa3zmax BI)I60pKI/I. OTKJIOHEHHE OT CpeaHero. Cpe,uHee KBaJAPpaTHOC OTKJIOHCHUEC.

MepsI pa3bépoca. Pazmax nsmepenus. Jucnepcus.
3.4. CopepxaHue caMOCTOATEILHOM padoThI U (OPMBI ee KOHTPOJIS
Ne /m CojeprxaHne caMOCTOSITENEHON paboThI Bcero vacos
1. | Apudmernueckue neiicTBHS Hal YUCIAMHU. 1

2. | [IpubmmKkeHHBIC 3HAYEHUS BEJIMUNH. 1




CoMHHTENBHBIE TUPPBI YUCTIA.

HpaBI/IHO 3alluCHu HpI/I6J'[I/I)KeHHLIX YHUCCII.

OxpyrieHue NpHOIMKEHHBIX YUCEL.

FpaHI/IHa OTHOCHUTEIIbHOM MOTPCIIHOCTHU HpI/I6J'II/I)KeHHOFO qucjia.

[TpaBuna nelicTBuil ¢ TPUOIMIKEHHBIMH YUCIIAMHU.

3
4
5
6. | ['panuia abCoNMOTHOM MOTPEITHOCTH NMPHOIMKEHHOTO YUCTIA.
7
8
9

OCHOBHEIE TpyIIibl MUKPOKAJIBKYJIATOPOB U UX OCHOBHBIC OTJINYHA.

10. | CBolicTBa CTEIIEHEN.

11. | OcHoBHBIC IpaBuJjia BBINIOJTHCHUS BEIYUCIUTCIIBHOTO IIpoLecca.

12. | OmpeneneHue paguaHa.

13. | ®opmyna nepeBojia rpagyCHON Mephl yIila B paJiHaHHYIO.

14. Onpe)leneHMe CHHYCa, KOCMHYCa, TAHI'CHCA, KOTAaHI'CHCA yTIJia.

15. | OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIIHH.

16. | CsoiicTBa 1 rpa)Kn TPUTOHOMETPHUIECKUX (PYHKIHI.

17. | CaoiicTBa u rpa)uku 0OpaTHBIX TPUTOHOMETPUIECKUX (PYHKIHNH.

18. | IlocTpoeHne reoMeTpUIECKUX MPeoOpa3oBaAHMUMH.

19. | Pemenue TPUTOHOMECTPHUICCKUX HCPABCHCTB.

20. | AKCHOMBI CTEPEOMETPHH.

21. | B3anmuoe PACIOJIOKCHUC ABYX IIPSAMBIX B IIPOCTPAHCTBE.

22. | [TapamnensHOCTH MPAMON M INIOCKOCTH.

23. | IlapannenbHOCTh IIOCKOCTEH.

G R R G G R R R R

24, | IepnieHIUKYIAPHOCTH MPSMOMN U IIIOCKOCTH.

25. | IlepnieHANKYJIsIp U HAKJIOHHASL.

26. | Yron Mexay nNpsAMOU U MIIOCKOCTBIO.

27. | T'eomerpuyeckne mnpeoOpa3zoBaHus MpocTpaHcTBa: IlapamnensHbIH
MEPEHOC, CHMMETPHSI OTHOCHTENBHO INIOCKOCTH.

28. | [TapannensHOE TMPOEKTUPOBAHHE, OPTOTOHAIBHOE IPOCKTHPOBAHUE,
181 (0113113 OPTOTOHAIBHOM NPOCKIIMH, n3o0paxeHne
MPOCTPAHCTBEHHBIX (UTYD.

29. | JIByrpaHHbIi yroi.

30. | Yroua Mexy MIOCKOCTAMM.

31. | [lepreHOUKYIAPHOCTD JBYX TUIOCKOCTEH.

32. | [IpumeHeHre TPOU3BOIHOM K UCCIIEIOBaHUIO (PYHKIINIT U TOCTPOCHUIO
rpadukoB

Hroro 54

4. OHUEHOYHBIE CPEJCTBA JJId TEKYIIETO KOHTPOJIA
YCHEBAEMOCTH, TIPOMEKYTOYHOMN ATTECTAIIMMA ITO UTOTAM
OCBOEHMSA JMCIUIIVIMHBI U YYHEBHO-METOINYECKOE OBECIIEYEHHE
CAMOCTOSITEJIbHON PABOTHI CTYAEHTOB

KoHTposb 1 o1ieHKa pe3yIbTaToB OCBOCHUS yUeOHOUW MUCIUTITUHBI OCYIIECTBIISCTCS
MPENoJaBaTENIEM B ITPOLIECCE MPOBEICHUS MPAKTUYECKUX 3aHITHUM, KOHTPOJIbHBIX
paboT, TECTOBBIX 3aJJaHUH, a TAKKE BHIMOTHEHUSI 00YJIAIOIITUMUCS WHINBUYTbHBIX
3aJlaHuM, MPOEKTOB, UCCIICIOBAHUIN

PesynbraTt 00ydeHus @DopMBI U METO/BI KOHTPOJISI U OLICHKU
(OCBOCHHBIE YMEHUS, YCBOEHHBIE 3HAHNSA) pe3yNbTaTOB 00yUYEHUS




B pe3ynbpraTe 0CBOCHMS TUCLMILIMHBI Texkymuil  KOHTpPOJIb  KayecTBAa  YCBOECHUS

00yJaronuics JOJDKEH: 3HAHUU:
- chopmMupoBaTh MIPEICTABICHUS 0 | YCTHBIH OIIPOC;
HEOOXOINMOCTH JIOKa3aTeIbLCTB npy | TECTUPOBAHME 10 TEMAM;

00OCHOBAaHMM MaTEMAaTUYECKUX YTBEPKICHUN | PEIICHHUE CUTYAlIMOHHBIX 3a/]a4,

U PpOJIM AKCHOMAaTHKH B  IIPOBEICHUU pedepatsl 1 X 00CYXKIEHHUE;

JIETyKTUBHBIX PACCYKICHUM; JIOMalTHUE 3a/laHUs IPOOJIEMHOTO XapaKTepa;

- chopMHMpOBATE TIOHATHHHBIA ammapar 1O | cocrapnenne  3amad  NPOGECCHOHATLHONO
OCHOBHBIM pazfielaM Kypca MaTeMaTUKU;

3HaHUH OCHOEHHX TeOpeM?]IZI)OpMyJI u YMeHI/IS; FOICPIRAIIL, S
UX NPUMEHATE, yMCHUS OKA3bIBATh TCOPEMBI | PyGeykHbIE KOHTPOJIb KauyeCcTBAa YCBOEHUS
U  HAaxXOAUThb  HECTaHJAPTHBIE  CHOCOOBI | 3HaHWii:

PpCUICHHA 3a7a9; KOHTpPOJIbHAs padoTa;

- YMETb MOJCIIMPOBAaTh PCAJbHBIC CUTyalllH, | TecTUPOBAHUE IO OCHOBHBIM pa3jieiiaM Kypca.
HCCIIEIOBATh MIOCTPOCHHBIE MO/JIeIH,

WHTEPIPETUPOBATH ITOIYYEHHBIN pe3ysIbTaT;
- chOpMHUPOBATh NPEACTABIEHHS 00 OCHOBHBIX | Jf1oroBuIii KOHTpOJIb B (JOPME dK3aMeHa
NOHATHAX MAaTEMATUYECKOTO aHalu3a U MX
CBOMCTBAX, BJIaJICHUE YMEHHUEM
XapakTepu30BaTh  IIOBEJCHUE GyHKIMH,
UCIIOJb30BaHUE IIOJYYEHHBIX 3HAHUWA UL

OIInCaHusA nu aHaJin3a PCAJIbHBIX
3aBUCHUMOCTCIH;
- BIAACTh YMEHUSMHU COCTaBJICHUS

BEPOSATHOCTHBIX MOJEJIEN MO yCIOBHUIO 33Jaul
M BBIYUCIICHUS BEPOSITHOCTH HACTYIUICHUS
COOBITHIf, B TOM 4HCIE C MPUMEHEHHEM
dbopMysT KOMOMHATOPUKU U OCHOBHBIX TEOpPEM
TEOPUH BEPOSITHOCTEH; MCCJIEIOBAHMUS
CIIy4alHbIX BEJIMYMH MO UX PACHpPEICICHUIO.

5. YHEBHO-METO/INYECKOE 1 THOOPMAIIMOHHOE
OBECIIEYEHME JUCIIUITJIMHBI «<MATEMATHUKA)

5.1 OcHoBHas JauTEpaTypa
1. Anrebpa u Hadana MmateMatuyeckoro ananusa : 10-11-if knace : yueOHUK J1st
o01eo0pazoBaTeNbHbIX Opranu3aiuil (0a30BbIid YpOBEHB) : B 2 yacTsX. - (Maremaruka:
anreOpa ¥ Havajga MaTeMaTHYeCKOTo aHanu3a, reometpusi). Y. 2 : [mpaktuueckas] / A.
I'. Mopakoeuy, I1. B. Cemenos, JI. O. Jleanmena [u ap.]. - 2019. - 268 c.
2. Anre0Opa u Havasia MaTeMatuyeckoro ananu3za : 10-11-if kiace : yueOHuUK ams
00111e00pa3oBaTeNIbHBIX Opranu3aiuii (0a30BbIi YPOBEHB) : B 2 yacTax. - (Maremaruka:
anreOpa ¥ Hauaja MaTeMaTU4YeCKOro aHaiu3a, reometpusi). Y. 2 : [mpaktudeckas] / A.
I'. Mopakosuy, I1. B. Cemenos, JI. O. [lenumena [u ap.]. - 2020. - 268 c.
3. ['eomeTpus : yueOHMK 115l 00111€00pa30BaTENIbHBIX OpTraHu3aluii : 0a30BbIN U
yrayosieHHsi ypoBuu : 10-11-i kmaccer / [JI. C. AtanacsH, B. ®@. byry3os, C. b.
Kagomues u ap.]. - IIpocemenune, 2020. - 256 c.
4, ['eomeTtpust [DneKTpOoHHBIN yUeOHUK] : 3JIEKTpOHHAs popMa ydueOHHKa : 0a30BBIN
u yriayoneHnsiid ypoau : 10-11-i knacc / [JI. C. AranacsH, B. @. byry3os, C. b.



Kanomues u np.]. - [IpocBemenne, 2015 on-line Pexum nocryna:
https://shop.prosv.ru/geometriya--10-11-klassy--bazovyj-i-uglublyonnyj-urovni--
elektronnaya-forma-uchebnika2015

S. Marematuka: ajiredpa ¥ Hayajia MaTeMaTUYECKOr0 aHallu3a, FEOMETPHUS
[DneKTpoHHBIN yueOHHK] : a5iekTpoHHas hopma yyeOnuka g 10-11 kimaccos
00111e00pa3oBaTeIbHBIX OpraHu3anuii (0a30BbIM YPOBEHB) : B 2 4acTiX. - MHEMO3HWHa,
2019 on-line Pexxwum moctymna:

https://pocketschool.ru/catalog/glavnaya_stranitsa 2/48421/

6. MopakoBuu A. I'. AnreOpa u Hadana MaTeMaTH4IecKoro aHammsa : 10-11-i
KJIACCHI : Y4EOHUK JUTs 001Ie00pa30oBaTeIbHBIX OpraHu3anuii (0a30BbIi YPOBEHB) : B 2
gacTsax. - (Marematuka: anreOpa ¥ Hadajga MaTEeMaTHIECKOTO aHam3a, reomeTpus). Y.

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

7. Mopakosuu A. I'. AnreOpa u Hayaia matemMatuyeckoro a”ammsza : 10-11-if
KJIacChl . YUCOHUK JJis 001eo0pa3oBaTeIbHbIX opraHu3amuii (6a30BbIl YPOBEHB) : B 2
gacTsx. - (Maremaruka: airebpa U Hadajia MaTEMaTHYECKOTO aHaiu3a, reomeTpus). Y.
1 : [Teoperuueckas] / A. I'. Mopnkosuy, I1. B. Cemenos. - 2020. - 446 c.

5.2 lonoJiHUTeIbHAS JIUTEPATYypa
1. Marematuka (Il SKOHOMHCTOB) [DnekTpoHHBIH pecypc] / A.M. BbapnykoB .—
VYnan-Yno : bypsrckuii rocynapctBennbii yausepeuret, 2017 .— 179 c¢. — ISBN
978-5-9793-1048-0 .— Pexxum moctyma: https://lib.rucont.ru/efd/633961

5.3 llepeyens UHTEpHET-pEcypcoB
1. Onepanunonnas cucrema: Microsoft Windows 10 Professional. [Tociennsis
noctymHas Bepeus nporpammsel. Astra Linux Common Edition. JTorosop Nel73-I'K/19
ot 12.11.2019 .
2. bazoseiii naket nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft
Office Standard 2016. beccpounas nurensus. Jlorosop Ne79-I'K/16 ot 11.05.2016.
Microsoft Office Standard 2013. Beccpounas nunensus. J1orosop
Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft Office Standard 2013.
Beccpounas nunensus. JoroBop Ne26 ot 19.12.2013. Microsoft Office Professional
Plus 2010. Beccpounas nunensus. Jorosop Nel06-I'K ot 21.11.2011. P7-Oduc.
JloroBop Nel73-I'K/19 ot 12.11.2019 1.
3.  HudopmManunoHHO-CTIpaBOYHAs  cHUCTeMa  (CIIPaBOYHO-TIpaBOBas  CHUCTEMA)
«Koncynerant mmroc». Cormamenne Ne HMKIT2016/JICB 003 ot 11.01.2016 ms
UCIIOJIb30BaHUS B yUEOHBIX Lenax 6eccpounoe. OOHOBIAETCS peryyapHo. JInueH3us Ha
BCE€ KOMIIBIOTEPHI, HCIIOJIb3yeMbIE B YI€OHOM TpoIiecce.

6. MATEPHUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHHUIIJIMHBI
VYyeOHass aynutopus [Uisl TPOBEACHMS 3aHATHIL BCEX BHJOB, MNPETyCMOTPEHHBIX
o0pa3oBaTrenpbHON MpPOrpaMMOM, B TOM YHCIE TPYNNOBBIX W HWHIUBUIYAIbHBIX
KOHCYJIbTAllMM, TEKYIIero KOHTPOJISI W TPOMEXKYTOYHOM arrecTauuu (KaOWMHET


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

€CTECTBEHHO-HAYYHBIX JUCITUTUTHH). Aynautopus, YKOMIIJIEKTOBaHHAS
CHeUaIN3upPOBAaHHON MeOENbi0 U TEXHUYECKUMU CPEACTBAMU OOYUYEHUSI, CIIyKAIIUMHU
JUIsL  TIpeJCTaBlieHus ydeOHOM wuHpopMmaluu OOJbIION ayAUTOPUH: TEPEHOCHOU
KOMITBIOTED, MTPOEKTOP, A0CKA, SKPaH, JEMOHCTPALIMOHHBIN U CIIPABOYHBIA MaTepHal.
Ayautopusi AJis CaMOCTOSITENIbHOW PabOThl ¢ BO3MOKHOCTBIO TMOAKIIOYEHUS K CETH
«uTepuer» u  oOecreuyeHWEM JIOCTyma B JJIEKTPOHHYIO  HHGOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHU3alnu.



MUWHUCTEPCTBO CEJIbCKOI'O XO35IMICTBA POCCUMCKON ®EJIEPALINN
®EJIEPAJIBHOE 'OCY TIAPCTBEHHOE BIO/[P)KETHOE OBPABOBATEJIbBHOE
YUPEXXJIEHUE BBICILIETO OBPA3OBAHNS
«YIMYPTCKUI T'OCYJAPCTBEHHBIN ATPAPHBIN YHVBEPCUTET»

®OH/I OIEHOYHbIX CPEJICTB
no gucuumuiuae KMATEMATHUKA»

MO CNeNUAJIbLHOCTH CPeIHero NpodeccuoHaJILHOro 00pa3oBaHus
35.02.12 CanoBo-niapkoBO€ | JIAaHAIIAPTHOE CTPOUTEIHCTBO

KBanudukanus BbINYCKHUKA — TEXHUK
®opma 00y4eHUs — OYHAA



HEJIN U 3AJAYM OCBOEHUA JUCHUITJIMHBI «MATEMATHKA»

eab AMCUMIIMHBI:

1. ¢opmupoBaHue NpeACTaBICHUNA O MaTeMAaTHKE KaK YHHUBEPCAIHHOM SI3BIKE
HAyKH, CPEJICTBE MOJCIUPOBAHUS SIBICHUW W TPOIECCOB, 00 HMIEIX M METOJaxX
MaTeMaTUKH;

2.  pa3BUTHE JOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOI'O BOOOpaXKEHUS,
AITOPUTMHYECKOU KYJIBTYPhl, KPUTHYHOCTH MBIIIUICHHSI HA YPOBHE, HEOOXOIMMOM
JU1s1 Oy myedt mpodeCCUOHAIBHON JIeITEIIbHOCTH, JIJIs
MIPOIOJDKEHUS 00pa30BaHUs M CaMOOOPa30BAHUS;

3.  OBIAJCHUE MATEMATHYCCKUMH 3HAHUSAMH U YMCHHUSIMHU, HEOOXOIUMBIMHU
B TIOBCEAHEBHOW JKWM3HHW, [UII W3YyYCHUS CMEKHBIX E€CTECTBCHHOHAYYHBIX
JTUCIUIUIMH Ha 0a30BOM YPOBHE M JUCHMIUIMH MPOGECCHOHAIBHOTO ILMKJIA, IS
nmoiayyeHuss oOpa3oBaHHsS B 00dacTAX, HE TPEOYIOIUX  yriIyOJICHHOM
MaTeMaTHIECKOU MOJATOTOBKH;

4,  BOCIHTaHUE CPEJICTBAMHU MATEMATHUKHU KYJbTYPhl JUYHOCTH, TOHUMAHUSI
3HAYMMOCTH MaTE€MaTHUKH JJI1 HAyYHO-TEXHHYECKOTO IIpOrpecca, OTHOIICHUS K
MaTeMaTUKEe KaK K YacTH OOIICYEIOBEUECCKON KyJIbTYyphbl Yepe3 3HAKOMCTBO C
HUCTOpHUEH pa3BUTHUS MaTEeMaTHKH, YBOJIFOIIMCH MaTEMaTUUECKUX HICH.

JInu"ocTHbIE pe3vabTaThl (Hasee — JIP):

1) poccwuiickas TpaKAaHCKas HIACHTUYHOCTb, MATPUOTHU3M, YBaKEHHE K CBOCMY
Hapoay, YyBCTBO OTBETCTBEHHOCTH Iiepen PoauHON, ropaocTe 3a CBOM Kpai,
cBo0 PoauHy, mpomuioe U HacTosiliee MHOTOHALMOHAIBHOrO Hapoaa Poccum,

YBaXXEHUE TOCYAAPCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TUMH);

2) TpakaaHCKas MO3MIHS KaK aKTHBHOTO M OTBETCTBCHHOI'O UiCHA POCCHUHUCKOIO

O6H.[€CTB3,, OCO3HAaImero CBOUM KOHCTUTYHOMOHHBLIC IIpaBa U 06513aHHOCTI/I,

YBAXAIOIMIEr0 3aKOH W MPABOIMOPSAOK, 00Jaaromero 4yBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAaHHO MPUHHUMAIOIIETO TPAAUIMOHHBIE HAIMOHAIBHBIE U

o011eyenoBeyecKrue TyMaHUCTUUECKHE U IEMOKPaTHYECKHE IEHHOCTH;
3) TOTOBHOCTH K CiTy>keHHIO OTEUeCTBY, €ro 3allIHTe;

4) chopMHUPOBaHHOCT,  MHPOBO33PEHUS, COOTBETCTBYIONIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH M OOUIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUayore
KyJIbTYp, @ TaKXe pa3Iu4yHbIX (OopM OOIIECTBEHHOrO CO3HAHUS, OCO3HAHHE

CBOCT'O MCCTAa B INOJIMKYJIBTYPHOM MUPC;

5) chopMHPOBAHHOCTH OCHOB CAMOPA3BUTHSA U CAMOBOCIIMTAHUS B COOTBETCTBHHU C

OOIIEYEIOBEYECKUMH TICHHOCTSIMH W HWACIaMH TPaXJIaHCKOTO OOIIECTBa;
TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEILHOM, TBOPUYECKOM U OTBETCTBEHHOM

JIeSITCIIbHOCTH;



6) ToyiepaHTHOE CO3HAHHE W TOBEJICHUE B IMOJHMKYJILTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JHAJIOT C JPYTUMHU JIIOJbMH, JOCTUTaTh B HEM
B3aMMONOHUMAHMSI, HAXOJAUTh OOIIKE LIEJTU U COTPYIHUYATD ISl UX JOCTHUKEHUS;

7) HaBBIKM COTPYJHHYCCTBA CO CBEPCTHHKAMHM, JACTBMH MIIAJIIETO BO3pacTa,
B3pPOCIBIMA B 00pa3oBaTENIbHOW,  OOIIECTBEHHO  TMOJIE3HOM,  y4eOHO-
WCCJIEI0OBATEILCKON, TPOCKTHOU 1 APYTHX BUJIAX CSITCIHHOCTH;

8) HpaBCTBEHHOE CO3HAHWE W IOBEJCHHE Ha OCHOBE YCBOCHUS OOIICYEIIOBEUYCCKHX
LICHHOCTEH;

9) TOTOBHOCTHh M CIIOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCIE K CaMOOOpa30BaHUIO,
Ha TPOTSHKEHUU BCEU MKU3HM, CO3HATEIbHOE OTHOIICHHE K HEMPEpPHIBHOMY
00pa30BaHUIO KaK YCIIOBUIO YCIEIIHONW MPOQECCHOHATLHON W O00IEeCTBEHHOU
NEeATEITLHOCTH;

10) scTeTHyeckoe OTHOIICHHE K MHUPY, BKJIIOYas ACTCTHKY ObITa, HAy4YHOTO |
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

11)npuHATHE W peau3alus IEHHOCTEH 3J0pOBOro M 0€30MacHOro oOpasa JKU3HH,
NOTPEeOHOCTH B (DHU3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3AHITHUSIX CIIOPTHUBHO-
037I0POBUTENIHHOM JIESITEIIbHOCTHIO, HENMPUITHE BPEIHBIX MPUBBIYCK: KYpEHHUS,
yHOTPEOJICHHSI aJIKOT0JIsl, HAPKOTHUKOB;

12)6epexkHoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (DHU3MUYECKOMY U
TICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK M JAPYTHUX JIOJCH, YMCHHE
OKa3bIBaTh MEPBYIO MTOMOIIIb;

13)oco3HaHHbI BBIOOp Oyaymiell mpodecCMd W BO3MOXHOCTEH peau3aliu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K MpodhecCHuOHATHLHOM
JESATETbHOCTH KaK BO3MOXXHOCTH YYacCTHSl B PEIICHUM JIMYHBIX, OOIIECTBECHHBIX,
roCyJIapCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOJIEM;

14)chopMHpPOBAaHHOCTh  DKOJOTHYECKOIO  MBIINUICHHS, IMOHUMAHHS  BIUSHUS
COIMATBHO-D)KOHOMHYECKHUX TPOIIECCOB Ha COCTOSIHUE TIPUPOTHON M COITUATBHON
CpeIbl; IPHOOPETEHHE OIBITA SKOJOTO-HANPABICHHON ACATEIHbHOCTH;

15)0TBETCTBCHHOE OTHOIICHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
IIPUHATHUS LIEHHOCTEN CEMENHOU KU3HH.

MeTtanpeaMeTHbie pe3vabTaThl (Hagee — MITP):

1) yMeHue caMOCTOSTEIBHO ONPEACATh ICIU JACSITCIBHOCTH M COCTABJIATH TUIAHBI
JNEATEIbBHOCTH;  CaMOCTOATENIBHO  OCYILIECTBJISITh,  KOHTPOJUPOBAaTH M
KOPPEKTUPOBATH JIESATENBHOCTD; HUCIIOJIb30BATh BCE BO3MOJKHBIE PECYPCHI JIS
JOCTMIKEHHUs IIOCTaBJICHHBIX IEJI€d M pealu3alyu IUIAHOB JEATEIIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUHU B PA3IMYHBIX CUTYAIIHSIX;

2) yMeHHE MPOJYKTUBHO OOLIATHCS W B3aMMOJICHCTBOBATH B IPOIECCE COBMECTHO



3)

4)

5)

6)
7)
8)

9)

JEATeIbHOCTH, YYUTHIBATh TMO3UIMU JPYTUX YYAaCTHUKOB JIESITEIbHOCTH,
¢ PeKkTUBHO pa3peniaTh KOHPIUKTHI;

BJIaJICHUE HABBIKAMH MTO3HABATENHHOM, YUeOHO-HCCIIEIOBATENBCKON U MPOEKTHOM
NeSTeIbHOCTH, HABBIKAMH pa3pelieHus: mpoosieM; COCOOHOCTh U TOTOBHOCThH K
CaMOCTOSITEILHOMY  TIOMCKY  METOJIOB  pEIIEHUS  MPAKTUYECKUX  3ajady,
MPUMEHEHUIO PA3JIMUYHBIX METOJ0B MO3HAHMUS;

TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSITCIBHOW  MH(GOPMAIIMOHHO-
MO3HABATEILHON NIESITEILHOCTH, BIJIaJICHHUE HABBIKAMH TMOJTYUYEHUS] HEOOXOAUMOI
uHoOpMaIMU U3 CJIOBapell pa3HbIX THUIIOB, YMEHUE OPUEHTUPOBATHCS B
pa3IMYHBIX  UCTOYHMKAX  HMHPOpMALUM,  KPUTUYECKH  OLIEHUBATH |
HUHTEPHPETUPOBATH MH(POPMAIIHIO, TTOTYYaeMYI0 U3 Pa3IMUHbIX HCTOYHUKOB;
YMEHHUE UCIOJIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHHKATHUBHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3aIMOHHBIX
3alad ¢ COOJIO/ICHHEM TPeOOBaHUN HSPrOHOMHKH, TEXHUKH OE€30MaCHOCTH,
TUTUEHBI, PECypcocOepeKEHUs, TMPaBOBBIX M ATUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

YMEHUE OINpeNeNsaTh Ha3HAYeHWE ¢ (PYHKIUU PA3IUYHBIX  COIUATBHBIX
UHCTHUTYTOB;

YMEHHUE CaMOCTOSITEJIbHO OLIEHMBATh M MPUHUMATh PEIICHUS, ONPEeIsIONIe
CTpaTEruio MOBEICHUS, C YUETOM IPaKIAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;
BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO H3J1ararh
CBOIO TOUKY 3pEHUSI, UCTIOIb30BaTh aJ€KBATHBIE SI3bIKOBBIC CPEICTBA;

BJIaJICHUE HABBIKAMU TMO3HABATEIHHON pediIeKcHy Kak OCO3HAHUSI COBEPIIAEMbIX
JEVUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, I'PAHMI]
CBOErO0 3HAHUSA W HE3HAHWS, HOBBIX IO3HABATEIBHBIX 3aJa4 W CPEICTB HX
JIOCTUKEHUS.

IIpeaverHbie pe3yabLTathl (I1P):

1)

2)

3)

4)

c(hOpPMHUPOBAHHOCTh TIPEJICTABICHUA O HEOOXOJUMOCTH JI0Ka3aTeNIbCTB MpHU
00OCHOBaHMM MAaTEMAaTUYECKUX YTBEPKICHUA U POJM aKCHOMATHKH B
IIPOBEJICHUH JIETYKTUBHBIX PACCYKICHUM;

c(hOpMHUPOBAHHOCTh TMOHATUMHOTO ammapara IO OCHOBHBIM paslieliaM Kypca
MaTeMaTUKH; 3HAHUM OCHOBHBIX TeopeM, (POpMya M yMEHUS UX MPUMEHSTH;
YMEHHUS JTIOKa3bIBaThb TEOPEMbl M HAXOAUTh HECTaHIAAPTHBIC CIIOCOOBI PEIICHUS
3a7ad4;

c(hOpMHPOBAHHOCTh YMEHUW MOJEIMPOBATh peajbHbIC CUTYAIMH, HCCIIECI0BAThH
ITOCTPOEHHBIE MOJEIHN, UHTEPIIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT;
c(hOpPMHUPOBAHHOCTh TPENICTABICHNN 00 OCHOBHBIX MOHATHIX MaTEMaTUYECKOTO



aHanu3a M MX CBOWCTBAaX, BJIAJICHHE YMEHUEM XapaKTEepU30BaTb IOBEICHUE
(GYHKIUI, HCNONb30BaHUE MOJIYYEHHBIX 3HAHUN Ui ONMCAHMS M aHalu3a
pEealbHBIX 3aBUCUMOCTEN;

5) BiajgeHME yMEHHSIMU COCTABIICHHS BEPOSITHOCTHBIX MOJIEJEH MO YCIOBHUIO 3aauu
U BBIYMCIICHHS BEPOSTHOCTH HACTYIUIEHHS COOBITUHM, B TOM YHUCIE C
npuMEHEeHueM (QOopMysl KOMOWHATOPHUKM M OCHOBHBIX TEOPEM TEOPHH
BEPOSATHOCTEW; UCCIENOBAHUS CIIyYAMHBIX BEJIMYMH M0 UX PACIPEACIICHUIO.

OIEHOYHBIE CPEJACTBA JIAA TEKYIIETI'O KOHTPOJISA YCIIEBAEMOCTMN,
MMPOMEXKXYTOUYHOM ATTECTAIIMHA 11O U'TOTAM OCBOEHUWSA JUCITATLINHBI U
YUEBHO-METOIMYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOThI
CTYAEHTOB

KoHTpob 1 o1ieHKa pe3yJbTaTOB OCBOCHHUS YICOHOM NUCITUILIMHBI OCYIIIECTBIISICTCS
IIPENoAaBaTeIeM B IPOLECCE MPOBEICHUS MPAKTUUECCKUX 3aHATUIA, KOHTPOJIBHBIX
paboT, TECTOBBIX 3a/IaHUH, a TAK)KE BBIMTOJHESHUS OOYJAIOIIUMHUCS UHIUBUIYaTbHBIX
3aJlaHuM, IPOEKTOB, UCCIICIOBAHUI

PesynbTar 00yueHus @DOopMbI U METOABI KOHTPOJIS U OLEHKU
(OCBOCHHBIE YMEHUS, YCBOEHHBIE 3HAHNSA) pE3yJIbTaTOB 00yUYEHUS
B pe3ynbrare 0CBOGHUS AUCIUIITUHbBI Tekymuii KOHTPOJIb KauyecTBa  YCBOCHMS
00yJaronuics JOJDKEH: 3HAHUM:
- chopMupoBaTh IpEJICTaBICHUS 0 | YCTHBI OIIpOC;
HE00XO0IUMOCTH JI0Ka3aTeNbCTB npy | TECTUPOBAHME IO TEMAM;

00OCHOBaHMH MaTEMaTHYECKUX YTBEPXKIEHHUH | PCIICHHE CUTYAIllMOHHBIX 3314,

M pOJIM  aKCHOMaTMKM B  IPOBCIACHHM pedepaTsl 1 UX 00CYKICHUE;

JIeIyKTHBHBIX PacCyKICHUH; JIOMAIIIHUE 3a/1aHuUs TPOOJIEMHOT0 XapaKTepa;

- chopMHpOBATh TOHATHHHBIH aNNapar MO | cocrapnenne  3amad  MpoQ)eCCHOHAIBHOIO
OCHOBHBIM pazfefiaM Kypca MaTeMaTHKu;

3HAHUH OCHO§HI)IX TeopeM?,I:bopMyn " yMeHI/I;; COMCPPIEHITE, SRR
UX NPUMCHATh, YMCHU TOKA3bIBATh TCOPEMBI | PyGekHBbI KOHTPOJIb KadecTBA  YCBOEHUS
U  HAaXOAWTh  HECTaHJAPTHBIE  CHOCOOBI | 3yaHwii:

pCIICHNA 3a/1a1; KOHTpOJIbHAsI padoTa;

- YMETb MOZCIMPOBATh PCAIBHBIC CUTYallUH, | TeCTUPOBAHUE I10 OCHOBHBIM pa3jeiaM Kypca.
UCCIIEI0BaTh IIOCTPOCHHBIE MOJIENH,

MHTEPIPETUPOBATH MOTYUYECHHBIN pE3yJIbTaT;
- copMUpOBaTh MPEICTaBICHHS] 00 OCHOBHBIX HToroBlit KOHTPOIIb B JOPME dK3aMeHa
MOHATHAX MAaTEMaTHUEeCKOTO aHalim3a M WX
CBOMCTBAX, BJIaJICHHE YMEHUEM
XapakTepU30BaTh MOBEJICHUE byHKIHH,
WCIIOJIb30BAaHUE TMOJYYEHHBIX 3HAHUW  JIsI

OITHCAHUS u aHaau3a peanbHbIX
3aBUCHUMOCTEH;
- BJIAJICTh YMEHHSIMU COCTaBJICHUS

BEPOATHOCTHBIX MO)IeJ'IeI\/'I 10 YCJIOBHIO 3aJja4u
U BBIUHUCIICHHA BCPOATHOCTHU HACTYIJICHUS




COOBITHH,

dbopMysT KOMOMHATOPUKH ¥ OCHOBHBIX TEOPEM

Teopun

CﬂyqaﬁHBIX BCJIMYHH I10 UX PACTIPCACIICHHUIO.

B TOM 4YHCIE€ C MIPHUMCHCHUCM

BEPOSATHOCTEM; HCCIENOBAHUSA

BOHpOCLI JJIH TIOATOTOBKH K 9K3aMEHY U CAMOKOHTPOJIsA:

Yrto Takoe MHOKECTBO HATYPATBHBIX YHCEN?

JlaTh OHSITHE MHOYKECTBA LIEJIBIX YHCEIL.

CdopmynupoBaTh MOHATUE APOOHOTO U PAIMOHAIBHOIO YHUCIIA.
CdopmynrpoBaTh olpeneacHIe UPPALUOHAIIBHOTO YncIa.

JlaTb onpeienieHre MHOKECTBA IEUCTBUTEIbHBIX YUCEIL.

[lepeuncnuTh OCHOBHBIE IEHCTBUS HaJ JCHCTBUTEILHBIMU YU CIIAMHU.

JlaTtb onpenenenre KOMIUIEKCHOTO YHCTIa.

Kakue KoMIIJIeKCHbIE YUCIIa HAa3bIBAIOTCS PABHBIMU?

Kak ckmaapiBaTh, BHIYUTATh, YMHOXKATh U ICTUTh KOMIIEKCHBIE YuCia?

0. Kaxkue yncna Ha3pIBAIOTCS] KOMIUIEKCHO COMPSKEHHBIMU?

11. Yro Ha3bIBaeTCA MOIYJIEM KOMIUIEKCHOTO Yucia?

12. Yto Takoe KOMIUIEKCHAS MIOCKOCTh?

13. Kak n3006paxkaeTcsi KOMIUIEKCHOE YUCIIO Ha KOMITJIEKCHOM MIIOCKOCTH.

14. Yrto Ha3bIBaeTCAd TPUTOHOMETPUYECKOW (HOPMON 3alHCH KOMIUIEKCHOTO
yucna?

15. U3Bnedenue KOpHS U3 KOMIUIEKCHOTO YHCTIA.

16. Pemenue kBagpaTHBIX YpaBHEHUHN C KOMIUIEKCHBIMU KOPHIMHU.

17. CdopmynupoBaTh MOHATHE AOCONIOTHOM MOTPEIIHOCTH MPHUOIUKEHHOTO
3HAYEHUsI YUCIIA.

18. Yro nasbiBaeTcs rpanuiieii abcomroTHoi norpemuoctu? 19.  Kakue
1M(dpbl HA3BIBAIOTCS BEPHBIMU ITUdpamMu vnciia?

20. CdopmynupyiiTe mpaBuia OKpYyTICHHUS TPUOIMKEHHBIX YHCEIT.

21. CdopmynupyiiTe MOHSATHE OTHOCUTEIHHON MOTPEUTHOCTH MPUOIMKEHHOTO
3HAYEHUA YHUCIa.

22. CdopmynupyiiTe mpaBuia CIOXKEHHs, BBIYUTAHUS, YMHOXKCHUS, JCTICHHUS,
BO3BEJICHUSI B CTENCHb W W3BJICUCHUS KOPHSA M3 MPUOIMIKCHHBIX 3HAYCHHM
YHCEll.

23. CdopmynupyiiTe MOHATHE CTETICHH C IEJIBIM M HATypaIbHBIM TOKa3aTeleM
Y MIEPEYMCIIUTE UX CBOMCTBA.

24. Cdopmynupyiite MoHATHE apu(PMETUIECKOTO KOPHS HATYPaJIbHOU CTEIICHU
Y TIEPEYHCIIUTE €70 CBOWCTBA.

25. CdopmynupyiTe MNOHSATHE CTENEHU C pPAlMOHAIbHBIM IIOKa3aTeleM H
MIEPEYUCIINTE €€ CBOMCTBA.

26. CdopmynupyiiTe MOHSITHE CTENEHU C JCUCTBUTENbHBIM IMOKa3aTeleM U
IIEPEYUCIIUTE €€ CBOMCTBA.

HOoo~NoORkwWNE



27. llepeuncnaute OCHOBHBIE TIpaBWiIa NpeoOpa3oBaHUS paALMOHAIBHBIX,
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 JloTapudmom?

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 TPayCHOM.

36. JlaiiTe ompeeneHue CMHYyca, KOCHHYCa ¥ TAaHTECHCA yTJIa.

37. 3anumuTe 3HAKM CHHYCa, KOCHMHYCa M  TaHI€HCa B KOOPJIWHATHBIX
YETBEPTSIX.

38. 3amumure (QOpMyINBl BBIpaXKAIOUUE 3aBUCUMOCTH MEXKIY CHHYCOM,
KOCHHYCOM M TaHT'€HCOM OJTHOTO U TOTO € YIJIa.

39. CdopmynupyiiTe OCHOBHbIE TPUTOHOMETPUUYECKUE TOMKIECTBA.

40. 3anmumurte GOpMyIIbl KOCHHYCA, CHHYCAa U TAHT€HCA YTJIOB 0L U —0.

41. 3anumute GOPMYIIbI CIOKEHHUS.

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

43. 3anmmute GopMyIBl CUHYCA, KOCHHYCA U TAHTE€HCA IMMOJOBUHHOTO YTJIa.

44, CdopmynupyiTe TmpaBWia, IO KOTOPbIM MOJy4YarOTCd  (HOPMYJIBI
TIPUBEIACHUS.

45. 3anumure GOpMyJIbl CYMMBI M pa3HOCTH CUHYCOB.

46. 3anumure GOpMYIIbI CYMMBI U Pa3HOCTH KOCUHYCOB.

47. 3amumure GOPMYIIBI MPOU3BEICHHSI CHHYCOB U KOCHHYCOB.

48. JlaiiTe ompeneneHnue apkCUHyca, apKKOCUHYCa U apKTaHTeHCa YHCIA.

49. Yto HazpiBaeTCs HyHKIIHMEH?

50. Yo HazwiBaeTcs rpadukoM QyHKITUN?

51. Tlepeuuncnure criocoObl 3aaaHus (PYHKITUM.

52. Yro Takoe 061acTh onpeaeseHus yHKITUN?

53. Uro Takoe MHOXKECTBO 3HaUYCHUM (PyHKIIHH?

54. TlepeunciauTe OCHOBHBIE CBOMCTBA (YHKLIHH.

55. UYrto Takoe acUMINTOTHI rpapuka PyHKIMU?

56. Kak onpenenuTs MPOMEKYTKH 3HAKOMIOCTOSTHCTBA (DYHKITHH?

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

58. Kakue QpyHKIMM HA3bIBAIOTCSA B3aUMHO OOpaTHBIMU?

59. Kakas ¢pyHKIMs Ha3bIBa€TCA CIOKHON?

60. Cdopmynupyiite moHaTue IPOOHO-THMHEHHOU (YHKIIMHU, TEPEUHUCIIUTE €€
CBOMCTBA U PaCCKaXHUTE 00 0COOCHHOCTSIX Tpaduka QyHKIIUH.

61. Cdopmynupyiite MNOHATHE TMOKa3aTeIbHOW (YHKIMU, TEPEUYHCIUTE €€
CBOMCTBA U PACCKAXKUTE 00 OCOOEHHOCTSIX Tpaduka Mmoka3aTeIbHON (DYHKIIUH.



62. Cdopmynupyiite moHATHE JOTapUPMUIECKON (PYHKIIMH, TIEPEUUCIUTE €€
CBOMCTBA W pacCKaxuTe 00 O0COOCHHOCTSAX Tpaduka jgorapudMuIecKon
GbyHKIUH.

63. CdopmynupyiiTe MOHATHE TPUTOHOMETPUUECKUX (DYHKIUN, MEPEUNCINTE
UX CBOMCTBA M pacCKakuTe 00 0COOEHHOCTAX Ipa(MKOB TPUTOHOMETPUUECKUX
byHKIUH.

64. CdopmynupyiiTe MHOHATHE OOPATHBIX TPUTOHOMETPUUYECKUX (DPYHKIIHUM,
NEPEYUCINTE HMX CBOMCTBA W PACCKAXUTE 00 OCOOEHHOCTAX Tpa(HKOB
OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

65. Uto Ha3bIBaeTCs ypaBHCHHUEM?

66. Kakoe ypaBHeHHE Ha3bIBACTCS JTUHEHHBIM?

67. Yrto Ha3bIBaeTCA CUCTEMON ypaBHEHUH C IBYyMsSI HEM3BECTHBIMHU?

68. Uto Ha3pIBaeTCA YHCIOBBIMU HEPABECHCTBAMHU?

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

70. Kakwue ypaBHEHHUS Ha3bIBAIOTCS KBAJAPATHHIMU?

71. TlepeuucnauTe OCHOBHBIE METOJbI M TIpaBWJa PEIICHUS KBaJpPaTHBIX
HEPaBEHCTB.

72. Kakwue ypaBHEHUS Ha3bIBAIOTCS PABHOCHIIBHBIMU ?

73. Kakue HepaBeHCTBa Ha3bIBAIOTCSI PABHOCUIIbHBIMU?

74. Kakue cucTeMbl Ha3bIBAIOTCS PABHOCHIIBHBIMU ?

75. Kakue ypaBHEHUsI Ha3bIBAIOTCS UPPALUOHATBHBIMU?

76. TlepeunciauTe OCHOBHBIC NMpaBHUJa U METOABI PEIICHUS WPPAMMOHATBLHBIX
HEPaBEHCTB.

77. Tlepeuncnute OCHOBHBIE MpaBWJIa M METOJABI PEIICHUS MOKa3aTeIbHBIX
YPaBHEHUM.

78. TlepeuncnauTe OCHOBHBIE TMpaBUJia M METOJBI PEIICHHS MOKa3aTeIbHBIX
HEPaBEHCTB.

79. TlepeuncnauTe OCHOBHBIC MPABUJIA U METOMBI PEHICHUS JOTapu(hMUUECKUX
ypaBHEHUH U JIorapu(MUIeCKrue HEPABEHCTB.

80. Pemienue nmpocTeHIIMX TPUTOHOMETPUUECKUX YPaBHEHUI 1 HEPABEHCTB.
81. Yrto HaA3BIBAETCS YMCIIOBOM MOCJIEIOBATEILHOCTHIO?

82. UYto Ha3bIBaeTCs OOIIMM IJIEMEHTOM YHCJIOBOM MOCIEI0BATEIHHOCTH?

83. Ilepeuncnute ciocoObl 3a/1aHUS YUCTIOBBIX TTOCIIEOBATEIIHHOCTEH.

84. JlaliTe ompenelIieHHE Ipeielia YUCI0BOM MOCICI0BATEILHOCTH.

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 mpejere MOHOTOHHOU MOCIe0BATEIbHOCTH.
90. Yo Takoe umucio e?

91. Ilepeuuncaure TeOpeMBI O Mpeesiax YUCIOBbIX MOCIEA0BATEILHOCTEH.

92. Jlaiite onpenencHue npenena GyHKINU.



93. JlaiiTe onpeneneHue OTHOCTOPOHHUX MPEICIIOB.
94. ]laiite onpenencHrue OECKOHEYHOTO Mpeiesia B KOHEUHOH TOUKe.
95. Maiite onpenenenue npeaena B 06CKOHEUHOCTH.
96. UYto Takoe OECKOHEYHO MaJibie (PYHKITUH.
97. TlepeuucnauTe OCHOBHBIE CBOMCTBA MPEIETIOB (PYyHKIIUH.
98. J[laiite onpeneneHue NOHITHE HEMPEPHIBHOCTH (DYHKITUH.
99. TIlepeuuncnute cBoiicTBa (PYyHKIIMN HEMPEPHIBHBIX HA OTPE3KE.
100. [laifTe onpeneneHre MPOU3BOHON (PYHKIIUH.
101. Chopmynupyiite npaBuna quddepeHIMpoBaHUS.
102. Chopmynupyiite mpaBUIIO HAXOKIECHUS MPOU3BOJIHOM CIIOKHOM (PyHKINU.
103. ChopmynupyiiTe MpPaBWIO HAXOXKICHUS  IMPOU3BOAHOM  0OpaTHOM
byHKIUH.
104. ITepeuncnute MPOU3BOAHBIC FITEMEHTAPHBIX (QYHKITHH.
105. B geMm 3akmrogaeTcsi TEOMETPUICCKUAN CMBICIT POU3BOTHOM?
106. 3anumuTe ypaBHEHHE KacaTelbHON K rpaduKy GyHKIIUU.
107. Yro Ha3biBaercs nuddepenipaniom GyHKIumu?
108. ChopmynupyiiTe TOCTATOYHOE YCJIOBHE MOHOTOHHOCTH (YHKIIMU Ha
UHTEpBAJE.
109. ChopmynupyiiTe HEOOXOIMMOE U JTIOCTATOYHOE YCJIOBHE CYIIECTBOBAHUS
IKCTpEMyMa.
110. 3anumure cxemy HaXO0XJICHUS HanOOJIbIIIETrO U
HaMMEHbILIEr0 3HaYCHUs PYHKIIMU HA OTPE3KE.
111. ChopmynupyiiTe [IOCTATOYHOE YCJIOBHE BBINYKIOCTH U BOTHYTOCTH
rpaduka QyHKIIUH.
112. Chopmynupyiite mpaBuiia HaXOXKACHUS aCUMITOT Tpaduka QyHKIIHH.
113. Yto Ha3pIBaeTcs nepBooOpa3Hoit pyHKIMM?.
114. 3anumure TaOIUIy IEPBOOOPA3HBIX FIEMEHTAPHBIX PYHKIUH.
115. ChopmynupyiiTe mpaBuia HAX0XKICHUS TIEPBOOOPA3HBIX.
116. Kakas ¢urypa Ha3piBaeTCsi KpUBOJIMHEHHON Tpamenueii?
117. Kak BBIYMCIIUTD TJIOMIAb KPUBOIUMHEHHON Tpaneuu?
118. Uro Ha3pIBaeTCS HHTErpATIOM?
119. 3anummre popmyny Hetorona-JleiOumia.
120. Kak BBIYHCIUTH IIOMAIs (PUTYPHI C IIOMOIIBI0 HHTETPAIOB?
121. Yro uzyyaet koMOMHATOpPUKA?
122. ChopmynupyiiTe OCHOBHbBIE ITpaBUIa KOMOMHATOPHUKHU.
123. YUto Ha3bIBaeTCS pa3MelieHueM?
124. 3anumute QopMylly BBIYHMCICHUS Pa3MEIICHUN C MOBTOPEHUsIMU U 0e3
ITIOBTOPEHUM.
125. Yto Ha3pIBaeTCS MEPECTAHOBKON?
126. 3anummte GopMyIibl IEPECTAHOBOK C MTOBTOPEHUSIMHU U 0€3 TTOBTOPEHUIA.
127. Yto Ha3pIBaeTCA COYCTAHUEM?
128. 3anummute GopMyIibl COUeTaHUN C TOBTOPEHUSAMH U 0€3 TOBTOPECHHIA.
129.  Yto Ha3wpIBaeTCs 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 IpyNIIbl COOBITUIN?

Kaxkoe coOpiTHE Ha3bIBa€TCSl IPOTUBOIOIOKHBIM?
CdopmynupyiiTe onpeaeseHne BepOsSTHOCTH.

3anumure GopMyy KIaCCUYECKOTO ONPEACIICHHs BEPOSITHOCTH.
CdopmynupyiiTe TEOpEMBbI CIOKEHUS BEPOSITHOCTEH.

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?

Uto Ha3bIBaeTCSI BEIOOPKOW?

Kaxkas BbIOOpKa Ha3bIBA€TCS PENpe3eHTATUBHOMN?

IlepeuncinTe OCHOBHBIE XapaAKTEPUCTUKN BapUALMOHHOTO PAJIA.
Yo Ha3bIBAETCS IMOJIUTOHOM YacTOT?

Yo n3yyaer crepeoMeTpus?

IlepeuncinTe aKCHOMBI CTEPEOMETPUH.

JlaiiTe onpeaeneHre napauieibHbIX IPSIMBIX B IPOCTPAHCTBE.
ChopmynupyiiTe NOHATHE MAPATIICTBHOCTH TPEX MPSIMBIX.
ChopmynupyiiTe NOHATHE MAPATIICTBHOCTH IPSIMOU U TIJIOCKOCTH.
JlaliTe onpeaeneHue yria Mexay NPsIMbIMU B IPOCTPAHCTBE.
Kaxkne npsiMple Ha3pIBatOTCSA CKPEIIUBAXOLIUMUCS?
ChopmynupyiiTe NOHATHE MapaJlIeIbHBIX IIIOCKOCTEH.
[Iepeuncnure cBOMCTBA NAapaJJIEIbHBIX 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 mpuU3HAK NEPIEHIUKYISIPHOCTUA MPSIMOU U TIOCKOCTH.
ChopmynupyiiTe TeopemMy 0 IPSIMON MEPIICHIUKYIISIPHON K TIJIOCKOCTH.
UTo Ha3pIBAaETCS PACCTOSIHUEM OT TOUKH A0 IIOCKOCTH?
Chopmynupyiite Teopemy 0 TpEX NEPIEHAUKYIApaXx.

UTo Ha3bIBAETCS YIIIOM MEXIY MPSIMOUN U MIIOCKOCThIO?

UTto Takoe ABYrpaHHbINA yro?

ChopmynupyiiTe mpusHaK NMEPHIECHANKYISIPHOCTH ABYX MIOCKOCTEH.
CdopmynupyiiTe NOHATHE MHOTOTPAHHOTO YTJIa.

Kakue MHOrorpaHHMKH Ha3bIBAIOTCS BHIMTYKIBIMU?

Uto Ha3bpIBaeTCs pa3BEPTKON MHOTOIpaHHUKA?

UTto Ha3bIBAETCS TEOMETPUUECKUM TEIIOM?

Urto Takoe napaienenunen?

[Iepeuncinure OCHOBHBIE AIEMEHTHI apasUIeIeUIIeaa.

Kakoii mapannenenumne/ Ha3bIBa€TCA MPAMOYTOJIbHBIM?

[Iepeuncnure cBOWCTBA MPAMOYTOJIBHOIO MAPAJIIEIETUIIEA.



171.  Cdopmynupyiite TeopeMy O JJIMHE JHArOHAIM MPSIMOYTOJBHOTO
napajuieienumneaa.

172.  Cdopmynupyiite CBOMCTBa JaroHanen IPSIMOYTOJIEHOTO
napajuieienumneaa.

173.  Yto Ha3BIBaETCS TETPAdApOM?

174.  Tlepeuucnute OCHOBHBIE AJIEMEHTHI TETPAdApA.

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

176.  Yto Ha3BIBAETCS IPU3MOI?

177.  Ilepeuncnute OCHOBHBIC DJIEMEHTHI IIPU3MBI.

178.  Kakas mpusma Ha3pIBaeTCsl HAKJIOHHON?

179.  Kakas nmpusma Ha3bIBaeTCs IPSMOM?

180. 3Bamumure GoOpMyay BBIYMCICHUS IUIOMIAAM TOJHOM TMOBEPXHOCTU
MPU3MBI.

181.  Yto Ha3BIBacTCS MTUPAMHION?

182.  IlepeunciauTe OCHOBHBIE DJIEMEHTHI TTUPAMHIBI.

183. 3ammmmurte QOpMyTy BBIUMCICHHUS IUIOMAAN TOJHOM TMOBEPXHOCTU
UpaMUIbIL.

184.  Kakas nupamua Ha3bpIBa€TCS MIPABUIBHOMN?

185.  Kakas nupamua Ha3bIBaeTCs yCEUCHHON?

186. Ilepeuncnute NpaBUIbHBIE MHOTOIPAHHUKH.

187.  UYto Ha3bIBaeTCs MUIHHAPOM?

188.  3anmumute hopMysTy BEIYUCICHUS TUIONIAN MIOBEPXHOCTU HUIUHAPA.

189.  UYrto Ha3bIBaeTCs KOHyCOM?

190.  3ammmute GopMyTy BEIYHCICHUS TUIOIIAIN TIOBEPXHOCTH KOHYCA.

191.  Kakoii KOHyC Ha3bIBAETCS yCEUCHHBIM.

192.  Yto HazwiBaeTcs chepoit?

193.  UYto Ha3wIBaeTCS MIapom?

194.  3anumute ypaBHEHHE CEpHI.

195.  Ilepeuucnute pa3IuyHbBIC CIy4aud B3aUMHOTO PACHOJOXKEHHS chepbl u
IUIOCKOCTH.

196. Yo Ha3bIBaeTCs KacaTelIbHOM IIOCKOCTHIO K chepe?

197.  3anumute GopMyTy BHIYUCICHUS TUIOIIAA MIOBEPXHOCTH Cephl.

198.  Ilepeuucnute pa3iWyHble CIy4yad B3aUMHOTO PAaCHOJIOXKEHHS chepbl U
MPSIMOM.

199.  Cdopmynupyiite nonsitue o0beMma.

200.  Banumwure bopmyny BBIUHCIICHUS o0bema MPSIMOYTOJILHOTO
napasuieNienumnena.

201. 3anumwmre Gopmyily BEIUUCIECHUS 00beMa MPSIMON MTPU3MBI.

202.  3anumwmre Gopmyiy BhIUMCIECHUS 00beMa LIMIIMHIPA.

203.  3anummre Gopmyy BEIYUCICHUS 00beMa HAKIIOHHON TIPU3MBI.

204.  3anummre Gopmyy BEIYUCICHUS 00beMa MUPAMU/IBI.



205.  3anummure GopMyIly BEIYUCICHUA 00beMa KOHYCA.

206.  3amummure popMyIy BIYUCICHUS 00BbeMa mapa.

207.  Yro Ha3bIBaeTCS MPSMOYTOJIBHON CHCTEMOMN KOOPJIWHAT B IPOCTPAHCTBE?
208. 3amummre ajaropuTM IMOCTPOCHHUS TOYEK B MPSIMOYTOJBHON CHCTEME

KOOPJAMHAT B MPOCTPAHCTRBE.

209.  Yro Ha3pIBaeTCA BEKTOPOM?

210.  Kakue BeKkTOpa Ha3bIBAIOTCS PaBHBIMU?

211.  Yro Ha3pIBaETCS CyMMOM BEKTOPOB?

212.  Yto Ha3BIBACTCS Pa3HOCTHIO BEKTOPOB?

213.  Yro Ha3bIBaeTCs YMHOXKEHHUEM BEKTOpaA Ha YHCIIO?.

214.  Kaxkue BEeKTOpa HA3bIBAIOTCS KOMIUIAHAPHBIMHU.

215.  3anumure GopMyIIbl KOOPIAUHAT CEPEANHBI OTPE3KA.

216.  3anummure GopMyIy ITUHHBI BEKTOPA.

217.  3anummre GOpMYITy pacCTOSIHHUS MEXKAY ABYMS TOUKAMH.
218.  Uto Ha3bIBaeTCA YIIIOM MEXKIY BEKTOpaMu?

219.  Yro Ha3bIBaeTCA CKAISPHBIM IIPOU3BEICHUEM BEKTOPOB?

220.  3anummre (HOpMYyITy BBIYHMCICHUS CKaJISPHOTO IMPOU3BEICHUS BEKTOPOB,

3aJaHHbIX CBOMMH KOOpAHNHATAMMU.

Tecmoevie 3a0anusn:
Copep:xaHue Bonpoca Komnerenmus
[IpouunTaiiTe TEKCT U YCTAHOBUTE MOCIJIEOBATEILHOCTD: OK-1
Cogpemennoe ob603Hauenue apughmemuuecKkozo KOpHA enepevle YROMpeoun HemeyKuil Mamemamux
Kpucmodgh Pyoonvp, uz wikonwvt koccucmog ¢ 1525 200y. Bviuucnume u pacnonorcume nojiyueHnvle
yucna 6 nopAodKe 803PACMaHUA:

1. -8

2. 64

3. V27

—_

4, /0,25
3anuImuTe COOTBETCTBYIOIIYIO MOCJIEAOBATEILHOCTD MG CIeBa HAPABO:
[IpounTaiite TeKCT, BRIOEPUTE MPABUIBHBIA OTBET: OK-1
EIl9 no ouonozuu coasanu 25 yuenukosé wikonvl, umo cocmaeisem 20% om obuiezo uucna
6binyckHuKk08. CKOIbKO 6cezo 6bINYCKHUKOB 6 uiKoe?

1. 100

2. 125

3. 150

4. 105
Ortger:
[IpouwnTaiite TEKCT, BRIOEPUTE MPABUIBHBIA OTBET: OK -2
Ilenmpanvuotit yzon, onuparowuiica Ha 0yzy, OJUHA KOMOPOU pAGHA pPaouycy OKpYICHOCHU,
Hazvleaemcs y2iiom 6 00uH paouan. Onpedenume paouannyio mepy yeia 6 60 zpadycoe.

1. @3

2. ®m

3. w4

4. /6
Ortger:




[MpounraiiTe TEKCT M 3aMUIIUTE pa3BEPHYTHIII 000CHOBaHHBIN OTBET:
Obvem Kyba pasen 8 m°. Haitoume niowyadw e2o nogepxnocmu.

OTBeT:

OK -2

[Ipouwnraiite TeKCT, BHIOEPUTE MIPABUIIBHBIN:
Cunycom y2na a Ha3vlgaemcsa OpoOUHaAma mouKku, nOaAy4eHHoul nosopomom mouku (1;0) eokpyz nauana
Koopounam na yzon a. CuHycom ocmpozo yena npamoyzoiabHoz0 mpeyzoibHUKA Ha3bleaAemc:

1. OtHouIeHNE MPOTUBOJIEKAIIETO KaTeTa K MpHiIekKaleMy

2. OTHOIIECHHKE MPUIIEXKAIIET0 KaTeTa K THITOTECHY3e

3. OTHOIEeHNEe THITOTEHY3HI K IPHIIeKALIEMY KaTeTy

4. OTHOIIEHHE TPOTHBOJIEKAIIETO KaTeTa K THIIOTCHY3¢e

OrtBer:

OK-3

[IpouwnTaiiTe TEKCT, BRIOCPUTE MPAaBUILHBIC OTBETHI:
Kesaopamuvie ypasuenus — smo ypasnenus euda ax’>+hx+c=0, z0e korgppuyuenmor a, b, c — smo
Hexomopule yucaa, npuuém a # 0. Peuwuums xeadpamnoe ypagHenue — 3mo 3HAUUM HAMU éce €20
KOpHU U/lU, HANPOMUE, YCManoeums, umo Kopneii nem. Haiioume xopnu ypasnenus x*+3x-4=0:

1. -1

2. 1

3. 4

4. -4

OTBeT:

OK-3

[Tpounraiite TeKCT, BHIOEPHUTE NIPABUIIHbIC:
Ocmpuim yenom cuumaemes yzon om 0° 0o 90° ne sxnwouaa nozpanuunvie snauenus. Bvibepume u3
RPEOIOIHCEHNBIX 6APUARINOG OCINPBbLE Y2IIbL:
1. w/6pan
2. w4 pan
3. w3 pan
4. /2 pan

OrtBeT:

OK-4

IIpouuTaiiTe TEKCT U YCTAHOBUTE MOCJIENOBATEIbHOCTD:

Boruucnume u pacnonosicume nonyueHHble YUCA 6 NOPAOKE 603DACMAHUA:
1. /30

2. 33

3. 56

4. 45

3anummure COOTBCTCTBYHOIIYIO MOCJICAOBATCIbHOCTD LII/I(I)p CJICBA HAIIPABO:

OK-4

[IpouwnTaiite TEKCT, BEIOEPUTE MPABUIBHBIE OTBETHI:

ITnowaoo mpeyzonvnuka evruucisemcs no ¢opmyne S= %bcsina, 20e b u c — o0ee cmoponnl
mpeyzonvHuKa, a a — y2oa mexcoy numu. Ilons3yace 3moii hopmynoi, naiioume naowiaov S, ecau
b=18, c=16 u sina= %

1. 16

2. 96
3. 48
4. 69

OrtBeT:

OK-5

[Tpouwnraiite TekcT, BEIOEPUTE MPAaBUIILHBIE OTBETH U 3alMIINTE apryMEHTHI, 0OOCHOBHIBAIOIINE BBIOOD
OTBETOB:
Pewume ypasnenue x*-3x=0 u yxasicume ezo KopHu:

OK-5




1. 0
2. 1/3
3. 3
4. 1
OtBer:
IIpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE: OK-6
Cmamucmuka 3anumaemcs cO60pom, npeoCmagieHuem U aHATUIOM UHPOPMAUUU O PAITUYHBIX
cnyuaiinbix eenuyunax. Coomuecume HA36aHUA CMIAMUCMUYECKUX 8ETUYUH U UX 0003HAYEHUe.
K xaxxmoit mosuiuu, JaHHOW B JICBOM CTOJIOIE, MOJOEPHUTE COOTBETCTBYIOUIYIO MO3HIHIO W3 IMPABOTO
CcTOJIOIA:
HazBanue O6o3HaueHNe
A | Moma 1R
b | Menunana 2D
B | Aucnepcust 3| X
I' | Pa3max Bapuarmu 4 | Mo
5| Me
3anummuTe BRIOpaHHBIC U(PHI ITO]T COOTBETCTBYIOIMIMMH OYKBaMU:
A b B r
[IpouwnTaiite TEKCT, BRIOCPUTE MPABUIBHBIC OTBETHI: OK-6
Tanzencom yzna o Hazvleaemcsa OmMHOUiIeHUe CUHyca y2ia o K e20 Kocumycy. /Ina Kakux y2noe
3HAYeHue manzenca He cyujecmeyem?
1. 2n
2. w
3. 3m/2
4. 7w/2
OtBer:
[IpounTaiite TeKCT, BRIOEPUTE MPABUIBHBIA OTBET: OK-7
Haiimu npouseoonyio gynxyuu y=2x"-4x3-7x+10
1. 8x3-12x2-7x
2. x3-x%-7x
3. 8x3-12x%-7
4, 8x%-12x%-7+10
Ortger:
OK-7

HpO‘IHTafITe TEKCT U YCTAHOBUTE COOTBCTCTBHEC!
Coomnecume YDaeHeHnue ¢ €20 Hazeanuem.

K kaxaoil mo3umuu, JaHHOH B JIEBOM CTOJIOLE, MOAOEPUTE COOTBETCTBYIOUIYIO MO3MIIUIO M3 MPAaBOTO
croibua:

YpaBHeHUe HasBanue
A | \2x +5=3 1 | TpUroHOMETpUIECKOE ypaBHEHHE
b | 3*=27 2 | Jlorapudmudyeckoe ypaBHEHHUE
B | log,(2x — 3)=1 3 | KBagparHoe ypaBHEHHE
I' | sinx=1 4 | VppaiuoHaibHOE ypaBHEHUE
5 | Ioka3zarenpHOE ypaBHEHHE

3anummmre BeIOpaHHBIE UG PHI IO COOTBETCTBYIOUIMMH OYKBaMH:
A b B r




