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HEJIN U 3AJAYU OCBOEHUA JUCIUAIIJIMHBI «MATEMATHUKA»

eab AMCUMIIMHBI:

1.  ¢dopmupoBaHHe TPEACTABICHWA O MaTEeMaTHKE KaK YHUBEPCAIHHOM
S3bIKE HAyKH, CPEICTBE MOJCIHUPOBAHMS SIBICHUUA W TPOIECCOB, 00 HACIX U
METO/IaX MaTEMaTHKH;

1.  pa3BUTHE JIOTHUECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPaKEHHS,
AITOPUTMHYECKOU KYJIbTYpPbl, KPHTHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM
1t Oyayme mpodecCuoHaNbHOM AeSITEIIbHOCTH, IS
IPOAODKEHUS 00pa30BaHUs M caMOOOpa30BaHMS;

2.  OBJIaJeHHE MaTEMaTHYECKUMH 3HAHUSMHU U YMEHUSIMH, HEOOXOAUMBIMHU
B TOBCETHEBHOW IKM3HU, JUII M3YYCHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX
JTUCIMIUIMH Ha 0a30BOM YpPOBHE W AWCIMIUIUH MPO(ECCHOHATBLHOTO IUKIA, IS
noyiydeHus: oOpa3oBaHmsi B OOJacTsaX, HE TpeOyommux  yriyOJeHHOM
MaTeMaTHYeCKOH TOJrOTOBKH;

3.  BOCHHTaHHE CPEICTBAMU MAaTEMAaTUKU KYJIbTYPhI JUYHOCTH, TOHUMAHUS
3HAYMMOCTH MATeMaTHK{ JJii HAyYHO-TEXHUYECKOTO TMpOrpecca, OTHOIICHHUS K
MaTeMaTUKEe KaK K YacTh OOIIEYeIOBEUECKOW KYJIbTYphl 4Yepe3 3HAKOMCTBO C

VCTOPUEN Pa3BUTHS MATEMATHUKH, BOJIIOLUEN MATEMATUYECKUX UIEH.

JInmu"ocTHbIE pe3vabTaThl (Hagaee — JIP):

1)

2)

3)
4)

5)

poccuiickas TpakJaHCKas HJIEHTHYHOCTb, MATPUOTHU3M, YBAXKEHHUE K CBOEMY
HapoAay, YyBCTBO OTBETCTBEHHOCTU nepen PoamHON, ropaocTs 3a CBOM Kpaid,
cBol0 PoauHy, mpouuioe M HacTosllee MHOTOHAIlMOHANIBbHOrO Haponaa Poccuw,
YBa)KE€HHE TOCYAapCTBEHHBIX CUMBOJIOB (Tep0, iiar, TumMH);

rpaKAaHCKasl MO3UIMSI KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOTO
oOmIecTBa, OCO3HAIONIETO CBOM KOHCTUTYLIMOHHBIE TMpaBa W 00S3aHHOCTH,
YBaXKAIOILIETO 3aKOH M IPABOIOPSAIOK, 00JaJar0IIEero 4yBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO MPUHHUMAIOIIErO TPAJWIMOHHBIE HAIMOHAJIbHBIE U
o0lL1eYeI0BeYeCKre T'YMaHUCTUUECKUE U IEMOKPATHUECKHUE LIEHHOCTH;
TOTOBHOCTb K CIIyeHHI0 OTeuecTBy, €ro 3aluTe;

c(OPMUPOBAHHOCTb ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTUsI HAyKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JMAJIOTe
KyJbTYp, a TaKXKe pa3lnyHblX (OpM OOIIECTBEHHOTO CO3HAHMs, OCO3HAHUE
CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

c(OpMUPOBAHHOCTh OCHOB CaMOPa3BUTHSI U CAMOBOCIUTAHMS B COOTBETCTBUU C
OOLIEYETIOBEUECKUMH LIEHHOCTAMU U HUJeaJlaMd  TPakJaHCKOro OOLIECTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENbHOM, TBOPYECKON U OTBETCTBEHHOM



NEeSATeTLHOCTH,

6) ToJiepaHTHOE CO3HAHUE W TIOBEJCHHUE B IMOJIMKYJILTYPHOM MHpPE, TOTOBHOCTh W
CIOCOOHOCTh BECTM JAMAIOr C JPYTMMHU JIIOJIbMH, JOCTHIaTb B HEM
B3aMMONOHUMAHMSI, HAXOAUTH OOIIHE LIeJIM U COTPYAHUYATD JJIsl X JOCTHXKEHUS,

7) HaBBIKH COTPYJHHYECTBA CO CBEPCTHHUKAMH, JETbMH MJIQJIIETO BO3pacTa,
B3pOCIIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO  IOJIE3HOH,  y4eOHO-
MCCJIEIOBATENLCKON, TPOCKTHOM U JPYTUX BUAX JACSITEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHHE W IOBEJCHHEC Ha OCHOBE YCBOCHHS OOIICUYCIIOBEYCCKUX
LICHHOCTEM;

9) roTOBHOCTh M CIOCOOHOCTH K 0OOpa30BaHHUIO, B TOM YHCJIC K CaMOOOpPa30BaHHMIO,
Ha TPOTSHKEHUU BCEW MKU3HM;, CO3HATEIIbHOE OTHOUIEHHWE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCHENIHOW MPOPECCHOHAIBHOW U OOIIECTBEHHOM
NEeSATEeTLHOCTH;

10) screTHUYecKOe OTHOIIEHHWE K MHpPY, BKIIOYas 3CTETHKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUIA;

11)npuHsATHE W peaau3alius IEHHOCTEH 3J0pOBOro M 0E30MacHOro o0pas3a JKHU3HH,
MOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUU, 3aHATHSX CIIOPTHBHO-
037I0POBUTEIBLHON JCATEIHHOCTBIO, HEMPHUATHE BPEIHBIX TNPHUBBIUEK: KYpPEHHUS,
yIOTPEOJICHHSI AJIKOTOJIsI, HAPKOTHUKOB;

12)6epexkHoe, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHHE K (DH3MUECKOMY U
MICUXOJIOTUYECKOMY 37I0POBbIO, KAaK COOCTBEHHOMY, TaK M JAPYTUX JIOJEH, YMEHHE
OKa3bIBaTh MEPBYIO TOMOIIIb;

13)oco3HaHHbI BBIOOp Oyaymieil mpodecCMd ¥ BO3MOXHOCTEH pealu3aluu
COOCTBCHHBIX JKM3HEHHBIX IIJJAHOB; OTHOIICHHE K TMpodecCHOHATBLHOM
TEATETLHOCTH KaK BO3MOXXHOCTH YYacCTHs B PEIICHUH JIMYHBIX, OOIICCTBCHHBIX,
rOCyJIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX TIPOOJIEM;

14)chopMHPOBAHHOCTh ~ JKOJIOTMYCCKOTO  MBINUICHUSA, TOHUMAHHWS  BIIHSHUSA
COIMAIbHO-PKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATIBLHOM
Cpenbl; IPUOOPETEHHE OIbITa KOJIOTO-HANIPABICHHOM JeATeTbHOCTH;

15)0TBETCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
IIPUHATHS LIEHHOCTEN CEMENHOM )KU3HU.

MeTanpeaMeTHbie pe3vabTaTthl (Hagee — MIIP):

1) YMCHHUC CaMOCTOATCIBHO OIPCACIIATH LCIN ACATCIBHOCTH M COCTABJIATH IIJIAHBI
JACATCIBHOCTH, CaMOCTOATCIBHO OCYyIICCTBJIATD, KOHTPOJIMPOBATH )41
KOPPCKTHUPOBATL ACATCIbHOCTD, HMCIIOJB30BATh BCC BO3MOXHBIC PECYPChbI AJIA
JOCTHKCHHUA IIOCTAaBJIICHHBIX ueneﬁ H pcalu3alnn IIJIaHOB JCATCIbHOCTH,



2)

3)

4)

5)

6)
7)
8)

9)

BBIOMPATH YCTIEITHBIC CTPATETUH B PA3IMYHBIX CUTYyAITHX;

yMEHUE MPOJYKTUBHO OOLIATHCS M B3aUMOJIEHCTBOBATH B IMPOIIECCE COBMECTHO
JNEATEIIbHOCTH, YYUTHIBaThb MO3ULUHUHU JPYTHUX YYaCTHUKOB JESATEIbHOCTH,
¢ pexkTUBHO paspeniaTh KOHPIUKTHI;

BJIaJICHUE HABBIKAMH TTO3HABATEILHOM, yUeOHO-HCCIIEIOBATEIBCKON 1 MPOCKTHOM
NeSATEeILHOCTH, HABBIKAMH Pa3pelieHus MpoOieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY  IIOMCKY METOJIOB  PELICHUS] MPAKTUYECKUX  3a]ady,
MPUMEHEHUIO PA3JIMYHbIX METOJ0B TO3HAHUS;

FOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(GOPMAaIlMOHHO-
MO3HABATENILHON NIEATEIbHOCTH, BJIaJICHHE HABBIKAMH TMOJYYEHHUS] HEOOXOIUMOM
uHOpMaIlMM U3 CIOBapeil pa3HbIX THUIIOB, YMEHUE OPUEHTUPOBATHCA B
pa3IMYHBIX  UCTOYHMKAX  HWHPOpMAIMHM,  KPUTHYECKH  OIICHUBATh U
UHTEPIPETUPOBATH MH(GOPMAIIHIO, TIOTYYaeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB;
YMEHUE UCIOJIB30BaTh CPEACTBA HWH(POPMAIMOHHBIX W KOMMYHHKATHBHBIX
TE€XHOJIOTUW B PEUIEHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U OPTraHU3allHOHHBIX
3a7a4 C CoOJIIoIcHUEM TpPeOOBaHUM JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, PECypcocOepeXeHUsl, TPaBOBBIX M OATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€301TaCHOCTH;

YyMEHUE OMNpeAeNsITh Ha3HAYeHUE ¢ (PYHKIIMH Pa3IUYHBIX  COIMATBHBIX
WHCTUTYTOB;

YMEHHUE CaMOCTOSITEJIbHO OLIEHMBAaTh M IMPUHUMATh PELICHUS, OIMPEEISIONINe
CTpaTEruIo MOBEACHUS, C YUETOM IPaXJaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;
BJIQJICHUE SI3BIKOBBIMU CPEJACTBAMH — YMEHHE SICHO, JIOTUYHO UM TOYHO M3JIaraTh
CBOIO TOUKY 3PEHHUS, UCIIOJIB30BaTh aJIEKBATHHIC SI3bIKOBBIE CPEACTBA;

BJIaJICHUE HABBIKAMM MMO3HABATEIHLHON pedieKCun Kak OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTaTOB U OCHOBAHUW, I'PAHMI]
CBOETO 3HAHUS W HE3HAHUs, HOBBIX I[103HABATENIbHBIX 3aJa4 M CPEIACTB HUX
JIOCTUKEHUS.

IIpeamerHbie pe3yiabLTathl (I1P):

1)

2)

3)

c(hOpMUPOBAHHOCTh TMPEACTABICHUM O HEOOXOJMMOCTH J0Ka3aTeIbCTB IIPH
000CHOBAaHMM MAaTEMAaTUYECKUX YTBEPXKICHUM M PpOJM aAKCUOMATHUKUA B
IIPOBEICHUH JIETYKTUBHBIX PacCyXICHHII;

c(OpMUPOBAHHOCTh MOHSATHUIHOIO armmapaTa IO OCHOBHBIM paszfellaM Kypca
MaTeMaTHKU; 3HAHUNA OCHOBHBIX TeopeM, (OpMyll M YMEHHUS HX MPUMEHSITb;
YMEHUS JI0Ka3bIBaTh TEOPEMbl U HAXOIUTh HECTAHJAPTHBIE CIIOCOOBI pElICHUS
3aj1ady;

c(hOpMUPOBAHHOCTh YMEHUW MOJIETUPOBATHh PEAJIbHbIE CUTyalluu, UCCIEAOBAThH



IIOCTPOEHHBIE MOJIENIN, MHTEPIIPETUPOBATH IOJYYEHHBIN PE3yIIbTAT;

4) chopMHPOBaHHOCTh TPEACTABICHUN 00 OCHOBHBIX MOHSATHIX MaTeMAaTHUYECKOTO
aHaIM3a M MX CBOMCTBAax, BIAJACHUE YMEHUEM XapaKTepU30BaTh IIOBEACHUE
(YHKIUI, HCIONb30BAaHUE MOJYUYEHHBIX 3HAHUM JUId ONMUCAaHUS W aHaJIW3a
peanbHbIX 3aBUCUMOCTEN;

5) BnajieHHEe yMEHUSMHU COCTABJICHUS! BEPOSTHOCTHBIX MOJEIIEH 10 YCIOBHIO 3a/1a4M
U BBIUMCJICHHUS BEPOSTHOCTH HACTYIUIGHHMS COOBITUH, B TOM 4YHCIE C
npUMeHeHHeM (QopMyad KOMOMHATOPHUKM H  OCHOBHBIX TEOPEM TEOpUU
BEPOSITHOCTEN; UCCIIECAOBAHUS CIIy4alHbIX BEJIMYHH 110 UX PACIPEACIICHHUIO.

IlepeyeHb 00IMX KOMIIETEHIMH

Kon [HanMmenoBaHue 00X KOMIIETEHIIMI

OK BeibupaTth cmocoObl pelieHus 3agad MpodeccruoHaNbHON N1eATeIbHOCTH,
0l. |IPUMEHHUTENBHO K Pa3IUYHBIM KOHTEKCTaM.

lcronb30BaTh COBpEMEHHBIE CPENICTBA MOMCKA, aHAJIHM3a W WHTEPIPETAINH
OK wHpopManmu u wHPOPMALMOHHBIE TEXHOJOTMU [UIS BBITIOJHEHHS 3a/1a4
02. [mpodeccnoHanbHOM NEATENBHOCTH.

[l1anupoBaTh W peajdn30BBIBATH COOCTBEHHOE NPO(ECCHOHATBHOE W
IMTMYHOCTHOE  pa3BUTHUE,  NPEANPUHUMATEIIBCKYIO  ACSATEIbHOCTH B
OK |mpodeccuonanbHoi  cdepe, HCNOIB30BATH 3HAHUS MO  MPaBOBOM
03. |punHaHCOBOI rPAMOTHOCTH B PA3IMYHbIX KU3HEHHBIX CUTYAIIMS.

OK
04. DddexTBHO B3auMOIEHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaHJIE.

OcCylecTBIATh  YCTHYHO M NHCbMEHHYK0  KOMMYHHMKAlUIO  Ha
OK [rocynapctBeHHOM si3bike Poccuiickoit denepanuu ¢ y4eToM 0COOCHHOCTEM
05. [couManbHOrO M KyJbTYPHOIO KOHTEKCTA

[TposiBASATH TPakJAaHCKO-TIATPHOTHYECKYIO MO3UIMI0, JIEMOHCTPHPOBATH
OCO3HAaHHOE TMOBEACHHWE Ha OCHOBE TPATUIIMOHHBIX POCCHUICKUX TYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C YYETOM TapMOHM3AINU
OK |MeXHAaMOHAIBHBIX M  MEXPEIUTHO3HBIX  OTHOIICHWN, MPUMEHSITH
06. (cTaHmapThl aHTUKOPPYIIIMOHHOTO MOBEICHUSI.

CopeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIICH CPENbl, PecypcocOepeKeHHIO,
OK mpuMeHaATh 3HaHWA 00 W3MEHEHWH KJIMMaTa, TPHHIMUIBI OepeKIMBOTO
07  [mpowusBojacTBa, 3PHEKTUBHO JEHCTBOBATH B UPE3BBIUANHBIX CUTYAIIUS.




1. MECTO JUCLHUILTUHBI «<MATEMATHKA» B CTPYKTYPE OCHOBHO/
OBPA3OBATEJLHOI ITPOTPAMMEI (OOIN)

VYueOnas JAUCHUIIIINHA «MaremaTuka» OTHOCHUTCS K HpO(i)I/IJIBHBIM AUCTUITIIMHAM

00111600pa30BaTEIHLHON MOITOTOBKH.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI «<MATEMATHUKA>

3.1 CTpyKTypa IMCHMILIMHBI

Buj yueOHoi1 padoThI O0bem
4acoB

MaxkcuMmajibHasi ydeOHas Harpy3Ka (Bcero) 340

O6s13aTeIbHAs Ay IUTOPHAsS YueOHAsi HArpy3Ka (Bcero) 290

B TOM YHCJIC:

TEOPETHYECKOE 00yUeHHE (JICKIIUN) 78

MPAKTHYECKHUE 3aHATHS 100

KOHCYJIbTallun -
CamocrosiTesbHasi padoTa 00y4Jarouierocsi (Bcero) 52

B TOM YHCJIC:

BHEayIUTOpPHAsI CAMOCTOSITENIbHAS paboTa -

BBHITIOJTHEHHE JIOMAITHUX 3aJaHUH 10 pa3/ieiaM JUCIUIUTHHBI

[TpomexxyTounasi arrectanus B popme IK3aMeHa

3.2 CTpykTypa u cofepKaHue JUCIUIINHEL

Pasnen AucuUImInHbL, TEMBbI pasjena Bunsl yueOHOI pabOTHI, ®dopma KOHTPOJIS
TPYAOSMKOCTh B Yacax
BCEr0 | JICKIUU MPAKT. cam.
3aHATHUS pabora
Paznmen 1. [leficTBUTEIbHBIC YHCITA
Tema 1.1. Beenenne. Hatypansusie uncia. 1 1 JKCIIPECC-0IPOC
Tema 1.2. 3 1 1 1 9KCIIPECC-0MPOC,
PanmonanbHbIe Uyncaa. KOHTPOJIbHAS
pabora
Tema 1.3. 2 1 1 JKCIIPECC-0IPOC
JlelicTBUTENIbHBIC YHCIIA.
Tema 1.5. 3 1 1 1 3KCIIPECC-0IPOC,
ApudpMeTHIECKHII KOPEHb HATYPAITbHOW CTETICHU KOHTPOJIbHAS
pabora

Tema 1.6. 2 1 1 JKCIIPECC-0IPOC
CreneHy ¢ paroHATLHBIM IT0Ka3aTeleM.
Tema 1.7. 2 1 1 JKCIIPECC-0IPOC
CreneHn ¢ IeHCTBUTEIEHBIMU TOKA3aTEISIMU
Tema 1.8. 3 1 1 1 3KCIIPECC-0IPOC
[IpeoOpa3oBaHus BRIPAKCHUN, COACPIKAIIAX
paKaIbL.
Tema 1.9. 1 1 3KCIIPECC-0IIPOC

JIeficTBHS CO CTEICHIMMU.




Paznen 2.
Crenennas,
MoKasarejbHas ¥ Jorapudmuueckas GyHKIHM.

Tema 2.1
CreneuHas GyHKIus, e€ cBOMCTBA

9KCIIPECC-0MPOC

Tema 2.2
I'paduku creneHHBIX QYHKIUI

9KCIPECC-0MPOC

Tema 2.3.
PaBHOCHIIbHBIE YPAaBHEHHS ¥ HEPABEHCTBA

SKCIIPECC-0IpocC

Tema 2.4
HppatmonanbHble YpaBHEHUS

9KCIIPECC-0MPOC

Tema 2.5
[Toka3arenapHast QyHKIMs €€ CBOMCTBA M rpaduK.

SKCIIPECC-0pocC

Tema 2.6
IToka3zaTeapHbIC YPABHCHHS W HEPABCHCTBA

9KCIIPECC-0MPOC

Tema 2.7.
[TonsiTre Jorapudma

SKCIIPECC-0IpocC

Tema 2.8
CaoiicTBa jgorapuhMoB

SKCIIPECC-0pocC

Tema 2.9
Jlorapudmuueckas pyHKIUs e€ CBOWCTBA U
rpaduk.

9KCIPECC-0MPOC

Tema 2.10
Jlorapudmudeckre ypaBHEHHsL.

9KCIPECC-0MPOC

Tema 2.11
Mertobl pelicHus JorapuhMHICSCKUX YPaBHECHHH

SKCIIPECC-0pocC

Tema 2.12
Jlorapudmuueckre HepaBeHCTBA.

9KCIPECC-0MPOC

Pasmen 3.
OCHOBBI TPUTOHOMETPHH.

Tema 3.1.
Paagunannas mepa yria.

9KCIIPECC-0MPOC

Tema 3.2.
YucmoBasi OKPYKHOCTb.

SKCIIPECC-0pocC

Tema 3.3.
OmnpeneneHne cuHyca, KOCUHYCa M TAHI'€HCa yriia.
3HaKu CUHYCa, KOCHHYCA, TAHT'€HCa, KOTAHTeHCa.

SKCIIPECC-0IpocC

Tema 3.4.
3aBUCHMOCTh MEXY CHHYCOM, KOCHHYCOM,
TAHT€HCOM U KOTAHI€HCOM OJIHOTO M TOTO K€ yIJa.

9KCIIPECC-0MPOC

Tema 3.5.
CuHyc, KOCHHYC ¥ TaHTEHC YTJIoB () 1

(-1).

9KCIPECC-0MPOC

Tema 3.6.
DopMyIIBI CIIOKEHUS.

9KCIIPECC-0MPOC

Tema 3.7.
CHHYC, KOCHHYC M TAHT'€HC JBOMHOIO yrJja.

SKCIIPECC-0IpocC

Tema 3.8.
DopmMysel TpUBEACHUS

9KCIIPECC-0MPOC

Tema 3.9.
Pemenne ynpaxHeHH.

9KCIIPECC-0MPOC

Tema 3.10.

CyMMa ¥ pa3HOCTh CHHYCOB ¥ KOCHHYCOB.
[IpeobOpa3oBanue MpOCTEHUIIIHX
TPUTOHOMETPHYCCKHMX BBIPAKCHHUI

SKCIIPECC-0IpocC

Tema 3.11.
[IpeobOpa3oBanue MpoOCTEUIIHX
TPUTOHOMETPHUUECKHX BBIPAKCHHIMA

SKCIIPECC-0IpocC

Tema 3.12.
Pewenne ypaBHeHwmii sint = a, cos t = a.

OKCIIpECC-0mIpoc,

KOHTpOJIbHAs
pabora

Tema 3.13. 9KCHPECC-0IPOC

Pewienue ypaBHeHuii tgt =a, ctgt = a.

Tema 3.14.

IIpocTeiinmne TpUroHOMETpUIECKUE HEPABEHCTBA

9KCIIPECC-0IPOC,
KOHTpOJIbHAs
pabora

Tema 3.15.
OCHOBHBIEC METO/IbI PCILICHHS
TPUTOHOMETPHUUECKHMX YpaBHEHUH.

9KCIIPECC-0IpocC

Paszgen 4.




DYHKINY, UX CBOWCTBA U rpaduKu.

Tema 4.1
O0nacTp onpeaesIeHust 1 MHOXECTBO 3HAYCHUH
¢ynkuid. I'paduk pynkium. CriocoOs! 3a1aHus
hyHKIUU

SKCIIPECC-0IpocC

Tema 4.2
CaoticTBa (hyHKIIHI.

9KCIPECC-0MPOC

Tema 4.3
OOpaTHbIC QYHKIIHH.

SKCIIPECC-0IpocC

Tema 4.4
CBOICTBa CTEIICHHOM, MTOKA3aTEIbHOU U
JorapuMuuecKoi ¢ yHKIIHIA.

9KCIIPECC-0MPOC

Tema 4.5.

Tpuronomerpudeckrue GyHKIUU UX CBOHCTBA U
rpaduku. OGpaTHbIC TPUTOHOMETPHUIECKHE
GyHKIUN

9KCIIPECC-0MPOC

Tema 4.6.
[IpeobpazoBanme rpadUKOB TPUTOHOMETPHUIECKIX

(O YHKIHH.

9KCIPECC-0MPOC

Tema 4.7.
ITocTpoeHue rpahiKOB TPUTOHOMETPUIECKHUX

¢byHKIHN

9KCIPECC-0MPOC

Paznen 5
YpaBHEHHS 1 HEPABEHCTBA.

Tema 5.1
YpaBHeHHE ¢ 0JIHOI MepEMEHHON.

9KCIPECC-0MPOC

Tema 5.2.
MeToapl peleHusl ypaBHEHUH.

SKCIIPECC-0IpocC

Tema 5.3.
Pewenne cucreM ypaBHEHUI.

JKCIpecc-onpoc,
KOHTPOJIbHAS
pabora

Tema 5.4
HepaBencTBa ¢ 0JIHOM MEPEMEHHOM.

9KCIIPECC-0MPOC

Tema 5.5.
Peenne pa3HbIX BUJJOB HEPABEHCTB.

JKCIpecc-onpoc,
KOHTPOJIbHAS
pabora

Tema 5.6.
MerToabl pelieHust HepaBeHCTB. Penrenue
YpaBHEHMI M HEPABEHCTB IpapMUECKH.

9KCIPECC-0MPOC

Pasmen 6.

KOOpL[I/IHaTLI 1 BCKTOPBLI.

Tema 6.1
[IpsiMoyroJbpHas ccTeMa KOOPAMHAT B
MIPOCTPAHCTBE.

[MousiTre BeKTOpa B MPOCTPAHCTBE. PaBeHCTBO
BEKTOPOB.

9KCIPECC-0MPOC

Tema 6.2.

JeicTBus HaJ BEKTOpaMU.

9KCIIPECC-0MPOC

Tema 6.3.

KOMHJ’IaHapHI)IG BCKTOPLI.

9KCIPECC-0MPOC

Tema 6.4.
KoopanHaThl TOUKHM U KOOPAMHATEI BEKTOPA B

npocTpaHcTBe. JlelcTBuUs Haa BEKTOpami,
3aJJaHHBIMH CBOMMU KOOPJIUHATAMHU.

9KCIPECC-0MPOC

Tema 6.5.

CkanspHOE IPOU3BEACHUE IBYX BEKTOPOB.

SKCIIPECC-0pocC

Tema 6.6.

Paccrosiaue MECKAY ABYMsS TOUKaMMH. HCHCHI/IC
OTpe3Ka B JTaHHOM OTHOLICHHWH.

9KCIPECC-0MPOC

Pazgen 7.
[IpsiMble U IUTOCKOCTH B MPOCTPAHCTBE.

Tema 7.1.
OCHOBHBIE MTOHATHS CTEPEOMETPHH.

SKCIIPECC-0IpocC




Tema 7.2. 1 9KCIIPECC-0MPOC,

Pemenne 3aaa4. KOHTPOJIbHASA
pabota

Tema 7.3. 2 JKCIPECC-0IPOC

[NapannenpHbIe TPSMBIC B IPOCTPAHCTBE.

Tema 7.4. 2 3KCIIPECC-0IIPOC

[TapanienbHOCTh NPSMOU U MIIOCKOCTH.

Tema 7.5 1 JKCIPECC-0IPOC

Pewmenue 3amay.

Tema 7.6 2 3KCIIPECC-0IPOC

CKpemuBaronmecs IpsmMeIe. YOI MEXITy

TPSIMBIMH.

Tema 7.7. 2 JKCIPECC-0IIPOC

[TapannenbHOCTh MIIOCKOCTEH.

Tema 7.8. 1 JKCIPECC-0IPOC

Pemenue 3aau4.

Tema 7.9. 2 3KCIIPECC-0IPOC

TeTpasap u mapamienenune].

Tema 7.10. 2 3KCIIPECC-0IIPOC

[eprneHAUKYIIPHOCTD MPSIMOM U TIOCKOCTH.

Tema 7.11. 2 3KCIIPECC-0IIPOC

Paccrosaue ot Touku 1o miockoctu. Teopema y

TpEX MEPICHANKYJISIpax.

Tema 7.12. 2 9KCHPECC-0IPOC

JByrpannsiii yroi. IleprneHauKyisspHOCT

IUIOCKOCTEH

Tema 7.13. 3 9KCIIPECC-0MPOC,

I'eomerpraeckue mpeoOpa3oBaHUs MPOCTPAHCTBA. KOHTPOJIbHAS
pabora

Pasmen 8.

MHoTrorpaHHHKH.

Tema 8.1 2 3KCIIPECC-0IPOC,

MHoOrorpaHHUKH. KOHTPOJbHAS
pabora

Tema 8.2. 2 3KCIIPECC-0IPOC

IIpuzma.

Tema 8.3. 2 3KCIIPECC-0IIPOC

[apamnenenunen. Kyo.

Tema 8.4. 3 JKCIIPECC-0IPOC

IIupamuna.

Tema 8.5. 2 3KCIIPECC-0IIPOC

YceueHHas mupamuia

Tema 8.6. 2 JKCIIPECC-0IPOC

Ceucnue Ky0a , mapajuiesicnumnea.

Tema 8.7. 2 3KCIIPECC-0IIPOC

Pemenue 3agau4.

Tema 8.8. 2 JKCIIPECC-0IPOC

[IpaBHIbHBIC MHOTOTPAHHHKH.

Tema 8.9. 2 JKCIIPECC-0IPOC

Pemenue 3agau4.

Tema 8.10. 2 3KCIIPECC-0IIPOC

CeucHHsI MHOTOTPDAaHHUKOB.

Paszmen 9.

Tena 1 MOBEPXHOCTH BPAIICHUSI.

Tema 9.1 1 3KCIIPECC-0IPOC,

Hummaap. Cevenns KOHTPOJIbHAs
pabora

Tema 9.2 2 3KCIIPECC-0IIPOC

Pemenue 3amauq.

Tema 9.3. 2 3KCIIPECC-0IPOC,

KOHyC. CeuecHus. KOHTpPOJIbHAs
pabora

Tema 9.4. 2 JKCIIPECC-0IPOC

Pemenue 3amauq.




Tema 9.5.
Ilap u chepa.

SKCIIPECC-0pocC

Pazgen 10
H3MepeHus B TEOMETPHUH.

Tema 10.1.
IIno1maay NOBEPXHOCTH MHOTOTPAHHHUKOB.

SKCIIPECC-0IpocC

Tema 10.2.
Il101maap NOBEPXHOCTH MUIMHAPA.

9KCIIPECC-0MPOC

Tema 10.3.
Ilnomans NOBEPXHOCTH KOHYCA.

SKCIIPECC-0IpocC

Tema 10.4.
O6bem u ero uamepenus. O0beM Kyba 1
napajuIeJICuIe a.

9KCIPECC-0MPOC

Tema 10.5.
O0BEM MPU3MBI B IWJIMHJIPA.

9KCIIPECC-0MPOC

Tema 10.6.
O0bEM MUpaMuabl M KOHYCA.

SKCIIPECC-0IpocC

Tema 10.7.
ITomoGue Ter.

9KCIIPECC-0IPOC,
KOHTpOJIbHAs
pabora

Pazgen 11.

Havana matemaTndeckoro aHaauza.

Tema 11.1
YuciioBble MOCIIEN0BATEILHOCTH

SKCIIPECC-0pocC

Tema 11.2.
[Ipenen pyHKmmm.

JKCIIPECC-0IPOC,
KOHTpOJIbHAs
pabora

Tema 11.3.
[ToHsITHE 0 HEMPEPHIBHOCTH (HYHKIIHH.

SKCIIPECC-0IpocC

Tema 11.4.
IIpousBoHas.

JKCIpecc-onpoc,

KOHTPOJIbHAS
pabora

Tema 11.5. JKCIIPECC-0IPOC

[IpaBuna qudpeHITUPOBAHUS.

Tema 11.6

[Ipou3BoIHBIC JICMEHTAPHBIX ()YHKITHIA.

9KCIIPECC-0MPOC

Tema 11.7.
[Tpumenenwne mpaBwit qudGepeHITUPOBAHUS H
TaOJIUII, TPOM3BOIHBIX K PCIICHUIO 3a]1a4.

SKCIIPECC-0IpocC

Tema 11.8.
JuddepennnpoBanne CyMMBI, TPOU3BEACHUS H
YaCTHOTO.

SKCIIPECC-0pocC

Tema 11.9.
JnddepeHimpoBanue CI0KHON (YHKIIHH.

SKCIIPECC-0pocC

Tema 11.10
["eomeTprUecKuii CMBICI TPOU3BOHOM.

9KCIPECC-0MPOC

Tema 11.11.
Du3ndecKuii CMBICT IPOU3BOTHOM.

SKCIIPECC-0IpocC

Tema 11.12.
[Ipumenenne nNpou3BOAHON K HCCIIEIOBAHUIO
rpaduKoB.

9KCIIPECC-0MPOC

Tema 11.13.
[Ipumenenne npou3BOAHON K HCCIIEIOBAHUIO

rpadhuKoB

SKCIIPECC-0IpocC

Tema 11.14.
ITocTpoenne rpadmKoB ¢ MPUMEHECHUEM
IIPOU3BOIHOM.

9KCIIPECC-0TPOC,
KOHTpOJIbHAs
pabora

Tema 11.15.
ITpou3BoiHBIC BTOPOTO MOPSIKA.

SKCIIPECC-0IpocC

Tema 11.16
[TepBooOpa3zHas.

9KCIPECC-0MPOC

Tema 11.17.
WnTterpan.

JKCIpecc-onpoc,
KOHTPOJIbHAS
pabora

Tema 11.18
Tabnuiia HHTErpaios.

9KCIPECC-0MPOC




Tema 11.19. 2 1 1 JKCIIPECC-0IPOC

KpuBosuHeiiHast Tpaneiys U HHTerpail.

Tema 11.20. 2 1 1 JKCIIPECC-0IPOC

Brruuciaenne onpenenéHHOr0 HHTErpaa.

Pazpen 12.

KoMOuHatopuka, Te€opus BEPOSATHOCTEH.

CraTucTuka.

Tema 12.1. 1 1 JKCIIPECC-0IIPOC

[paBuio npoussencHus. [lepecTaHOBKH.

Tema 12.2. 2 1 1 9KCIIPECC-0MPOC,

Pazmemenue. KOHTPOJIbHAs
pabora

Tema 12.3. 2 1 1 9KCIIPECC-0IPOC

CouyeTaHus U UX CBOMCTBA.

Tema 12.4. 2 1 1 JKCIIPECC-0IPOC

CoObITHSI.

Tema 12.5. 2 1 1 3KCIIPECC-0IIPOC

BeposiTHOCTE COOBITHS.

Tema 12.7. 2 1 3KCIIPECC-0IPOC

CraTucTHiecKkne JaHHbIe.

Tema 12.8. 1 1 JKCIIPECC-0IPOC

I{eHTpasnpHbIC TCHACHIIUU

Tema 12.9. 1 1 JKCIIPECC-0IPOC

Mepsl pazbpoca.

HUroro 290 134 156 50

3.3 Conep:xanme pa3aesoB JUCUUIINHbBI

Paznesnpl JUCHUIUIMHBL, TEMbI
paszena

ConepxaHue pasfernna

Pa3znen 1. leficTBUTE/IbLHBIE YHCTIA

Tema 1.1. Beenenne.
HarypanbHble yncia.

MareMaTika B HayKe, TEXHHKE, 3KOHOMHUKE, WH(POPMALMOHHBIX TEXHOJOTHSX U
NPaKTUYeCKOM JnesrenpHOCTH. llemm W 3agayMl  U3y4YEeHHE MATCMATHUKUH B
YUpEKICSHUSIX CPEAHETO MPOPECCHOHATBHOTO 00pa3oBaHMSI.

3amuch HATypalbHBIX YHuCeNl. ApudmMeTnueckue ACHCTBHS HAJ HATYPaJTbHBIMHU
yucnamu. JlenieHne ¢ OCTaTKOM, TMPU3HAKU JCIUMOCTH. Pa3noxeHne HATypaIbHOTO
Yuciia Ha TIPOCThie MHOXHUTenu. Hambompmmit oOmmit menutens. Haumenbiiee
o0I1ee KpaTHoe.

Tema 1.2.
PannoHaJbLHbBIE YHCIA.

OObIkHOBEHHBIC JpobOu. [IpaBuibHBIC, HENpaBHIbHBIC IpoOu. PaBeHCTBO npobeii.
OcHoBHOe cBoiicTBO apobu. Cokparienue apobeit. [IpuBenenue apobeii k obmeMy
3HaMeHaremo. Apudmerndeckne AeWcTBHS HAIl OOBIKHOBEHHBIMHU  JPOOSIMH.
Hecsatuunpie apoOun. Apudmerndyeckue IeHCTBHS HAJ JICCATUYHBIMH JAPOOSIMH.
IIponentsr. OOpamieHne OOBIKHOBEHHOW JpoOM B OECKOHEYHYIO JECATHIHYIO
epHOANYECcKYI0 ipodb. KoopaunaTtHas npsiMasi. MHOKECTBO PallMOHAIbHBIX YHCEIL.

Tema 1.3.
JlelicTBUTe/IbHBIE UM CJIA,

HUppanmonaneabie uncia. JelicTBuTenbHble uncia. Yucnopas npsimast. O003HAYCHUS
HEKOTOPBIX YHCIOBBIX MHOXKeCTB. CpaBHEHHE NEHCTBUTENBHBIX udncen. CBOHCTBa
YHUCJIOBEIX HEPaBEHCTB. UMCIOBBIC MPOMEXYTKH. MOIylb NEHCTBUTEIHHOTO YHCIIA.
dopMyna paccTOSHUS MEXIy JABYMs Toukamu. IlpaBuna pgelcTBus Haf
JNEeUCTBUTENbHBIME  unciaMu. CBOHCTBAa  apuMETHUECKHX  JCHCTBHH  HaX
NeHCTBUTENbHBIME yuciaMu. [Ipomoprmu. [lemas wacte yumcna. J[poOHas dacTh
yHUCIIa.

Tema 1.5.
ApudmMeruyecknii KopeHb
HATYPAJbLHOH CTeNneHn

Onpenencare apupMETHICCKOrO KBaApaTHOro KopHs. CBoicTBa apuUPMETHUCCKHUX
KopHei. KopeHb HeYeTHO cTeneHu U3 OTPUIATEIbHOTO Ynciia

Tema 1.6.
CreneHn ¢ paluoHAIbHBIM
moKa3arejieM.

Cremnennb ¢ HaTypaJibHbIM [IOKa3aTCJICM. CBoOMCTBA CTENEHU C HaTypaJbHbIM
nokazatesieM. CTerneHs ¢ HYJICBBIM I1OKa3aTCICM. Crenens ¢ OTpUHATCIBHBIM LCJIBIM
IIoKa3aTcJcM. CTaH,HapTHLIﬁ BU I IIOJIOKUTCIBHOI'O ﬂeﬁCTBHTCHLHOFO qucia.

Tema 1.7.
Crenenu ¢ aeiicTBUTEJIbHBIMH
NOKAa3aTeJIAMH

Crerenb ¢ napoOHBIM TIOKa3zaTeneM. CBOWMCTBa CTeNEHEH C paroOHATBHBIMHU
nokazaremsiMi. [IpeoOpa3oBaHue parMOHANIBHBIX, HPPANHOHAIBHBIX, CTENCHHBIX,
BBIPAKEHUI.

Tema 1.8.

[Ipeobpa3oBaHne paIriOHAJBHBIX, HPPANHMOHAIBHBIX, CTENCHHBIX, BBIPAKCHHM.

1



IIpeoGpa3zoBaHusi BbIpa:KeHU,
Co/IepKALIUX PATUKAJIbI.

Hpeo6pasoBaHHe anre6pa1/1quKHx BLIpa)KCHPIﬁ, COACpIKAIUX KOPHHU.

Tema 1.9.
JleiicTBHUS CO CTENMEeHAMMU.

[IpeobpazoBanue anreOpanyecKux BBIpaXKEHU, COJepHKALIIX KOpPHHU.

Hpeo6pasoBaHHe PalUMOHAJIbHBIX, UPppAlUMOHAJIbHBIX, CTCIICHHBIX, BLIpa)KeHHﬁ.

Pa3nen 2. CtenenHnas, noka3arejb

Has u Jorapugmudeckasi QyHKUMHU.

Tema 2.1
Crenennasi pynkumus, eé
cBOiicTBa

CrernenHas GyHKIUS, €€ CBOHCTBA

Tema 2.2
I'pacduku creneHHbIX QYHKIMH

[MocTpoenue rpaMKoB CTENEHHBIX (QYHKIMH

Tema 2.3.
PaBHOCHIbHBIE yPABHEHHS U
HepaBeHCTBA

PaBHOCHIIBHEIC YpaBHCHUS U HCPABCHCTBA.

Tema 2.4
HppanuonajbHble YPABHEHHUS

Pemenne uppannoHaIbHBIX YPaBHEHUH.

Tema 2.5
IMoka3zaTenbHass pyHKIUA €€
CBOIicTBa M rpaduK.

ITokazarenpHas GYHKITHS €€ CBOHCTBA U rpaduK.

Tema 2.6 Peienue nokazatensHbIX ypaBHEHUH. Pellienne nokasaTesibHbIX HEPABEHCTB.
Iloka3aTenbHble ypaBHEeHHUS U

HepaBeHCTBA

Tema 2.7. JlorapupmupoBanne u oOpatHoe jeiicTBHe mnoTeHuupoBanue. OmnpeneneHue
IousiTue norapugpma Jorapugma MoJOKUTEIHHOTO YUCIIA TI0 TAHHOMY OCHOBAHHIO.

Tema 2.8 OcHoBHOe JorapudMuieckoe ToxaecTBo. [IpaBwma peilictBus c norapudmamm.

CpoiicTBa norapudmoB

OCHOBHEIE CBOMCTBa ACCATUYHBIX MW HATypaJIbHbIX .]'IOl"apI/I(I)MOB. HpI/IMGHeHI/Ie B
BBIYHUCICHHUAX.

Tema 2.9
Jlorapupmudeckas pyHkuus eé
CBOJliCTBa U rpaduk.

Jlorapudmuueckast pyHkmus e€ cBoiicTBa u rpaduk.

Tema 2.10
Jlorapugmuyeckue ypaBHeHUsl.

ITorenumporanwue. [IpaBmina pemeHus JJorapupMUIECKUX YpaBHEHUH.

Tema 2.11
Mertoasb! penieHust
JorapupMuyecKux ypaBHeHU

Hcnons30BaTh NpH peLICHUN JIOTapU(PMHUUYECKUX YPaBHEHHH CBOWCTBA JIOrapu(MOB,
3aMeHy NepEMEHHOH, KOPHH KBaIPaTHOTO yPaBHEHMUS.

Tema 2.12
Jlorapugmudeckue
HepaBeHCTBa.

I[IpuMeHeHre B peHICHUM  JIOTApU(PMHUYCCKHMX  HEPAaBCHCTB U CBOMCTBa
norapudmuueckori GyHknuH. Mcmonap3oBaTh NMPU  PENICHUH JIOTApUPMUIECKUX
HEpPaBEHCTB CBOMCTBA JIOrapu(MOB, 3aMeHY I[IEPEMEHHOW, KOPHH KBaIpaTHOTO

YpaBHCHUA.

Pa3znen 3. OCHOBBI TPHTOHOMETPHH.

Tema 3.1. Pannannas mepa yria. BpamjarensHoe qJBIDKEHUE.

PannanHasi Mmepa yrJja.

Tema 3.2. UrcnoBast OKpY>KHOCTh Ha KOOPIUHATHON TUIOCKOCTH.

UucaoBasi OKPYKHOCTb.

Tema 3.3. Omnpenenenne TpUroHoMeTpuueckux (yHkiuid. OnpenesieHHe CHHYCOB, KOCUHYCOB

OmnpenesieHne CHHYCA, KOCHHYCA
U TAHTEHCA yrJja. 3HAaKH CHHYCa,
KOCHHYCa, TAHT€HCa,
KOTaHreHca.

yrIIoB. 3HaKH TPUTOHOMETPUUYECKUX (DYHKIIMH MO YETBEPTSIM.

Tema 3.4.

3aBHCHMMOCTH MEKIAY CHHYCOM,
KOCHHYCOM, TAHT'€HCOM H
KOTAHT'€HCOM OJHOI'0 M TOI0 5Ke
yria.

[lomapHas 3aBHCHMOCTB MEXIY TPHUTOHOMETpHYeCKHMMH (yHKOmsMHA. OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKIECTBO. IIpMMeHEeHNEe OCHOBHOTO TPHUTOHOMETPHUYECKOTO
TOKAECTBA IS TOKAECTBEHHBIX IPe0Opa30BaHMA.

Tema 3.5.

CuHyc, KOCHHYC H TAHT€HC
yrJos (t) u

(-t).

BeipaxkeHne cHHyca, KOCHMHYca W TaHreHca yrioB (-t) depe3 CHHYC, KOCHHYC H
TaHreHe yria (-t).

Tema 3.6. CuHycC, KOCHHYC, TAHT€HC M KOTAHI'€HC CYMMBI U Pa3HOCTH IBYX yIJIOB. BeIpakeHue
DopMmyJIbI CIIOMKEHHS. CHHYyCa, KOCHHYCa U TAHI'€HCA CYMMBbI YIJIOB Yepe3 3HAYCHHUS ITHX YIJIOB.
Tema 3.7. IIpeobpa3oBaHne cHHyCa, KOCHHYCa M TaHT€HCA JBOWHOTO YIJa, HCIOJIb3Ys

CuHyc, KOCHHYC H TAHT€HC
JBOMHOIO yrJja.

(hopmynsl croxkeHHus AByX yrioB. [IpeoOpa3oBaHne cruHyca, KOCHHyCa W TaHTEHCA
MIOJIOBUHHOTO YTIIa, HCHONB3YS (POPMYJIIBI CIOKCHHUS.

Tema 3.8. ITpuBeaeHUE CHHYCOB, KOCUHYCOB M TAHTEHCOB yrjoB Oosbmmux 90° k cuHycam,
@opmyJibl NpUBeEICHHUS] KOCHHYCAM M TAHI'€HCAM YIJIOB MEHBINMX UM paBHbIX 90°
Tema 3.9. IIpeobpazoBanue BBIpOKEHUH C TMOMOIIBI0  HOpMyIT

Pemenne ynpaskHeHuid.

TPUTOHOMETPHIECCKHIX

MpUBCACHNS, UCTIOJIL3YIO (l)OpMyJ'II)I ﬂBOﬁHOFO 1 NOJIOBUHHOT'O YTJIOB.




Tema 3.10.
CyMMa ¥ pa3HOCTH CHHYCOB U
KocuHycoB. IIpeoGpa3oBanue

[IpeoOpa3zoBaHre CyMMBI TPHIOHOMETPUYECKHX (YHKUMA B NPOM3BEACHUE H
MPOU3BEACHUS B CYMMY.

NpocTedImnx

TPUTOHOMETPHYECKHUX

BbIpaKeHU

Tema 3.11. IIpeoGpa3oBaHie TPUTOHOMETPUYECKMX  BBIPOKEHHM ¢ MOMOLIBIO  (hopMys
ITpeodpasoBanue npocreiimmx NPUBEJICHNUS, UCITIONIB3YI0 (POpMYJIbl ABOMHOIO M IIOJIOBUHHOTO YIioB. Bripakenue
TPHTOHOMETPHIECKUX TPUTOHOMETPUUECKUX (PYHKIMI dYepe3 TaHreHC MOJIOBHHHOTO apryMEHTa.
BBbIpasKeHU

Tema 3.12. Apxcunyc. Apkkocunyc. IIpocreifiie TpUroHoMeTpuueckue ypaBHeHus. Pemenue

Pemienue ypaBHeHwuii sin t = a,
cost=a.

TPUTOHOMETPUYECKHUX YPaBHEHUH.

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

Apkranrenc. ApkkoraHrerc. llpocTeifiiue TpPUTOHOMETPUYECKHE
Pelienue TpUroHOMETpUUECKUX ypaBHEHUH.

ypaBHEHUS.

Tema 3.14. IIpocreiimue TpUroHOMETpPUYECKUE HEPABEHCTBA. PerleHHe TPUrOHOMETPUYECKUX
IIpocreiimmue HEPABEHCTB.

TPHUTOHOMETPHYECKHE

HepPaBEeHCTBA

Tema 3.15. Merton BBeIeHHS HOBOI IIepeMEHHON. MeTox pa3iokKeHHs Ha MHOXKHUTeNH. Perienne
OcHoOBHEIE METO/IbI peLIeHUs] OJTHOPO/THBIX TPUTOHOMETPUUECKUX YPABHEHUA.

TPUTOHOMETPUYECKUX

YpPaBHEHMH.

Pa3gen 4. ®ynknum, UX cBOiicTBa M rpaQuKH.

Tema 4.1

O0JacThb onpeejeHUs H
MHOKeCTBO 3HaYeHN il (PyHKIMH.
I'padpux pynxkuuu. Criocoobl
3agaHusi QyHKUMU

OO0acTh onpezeNeHnss 1 MHOXECTBO 3HaueHUH QyHknwid. ['paduk GyHKINN.
Cnioco0b! 3aganust pyHKINH.

Tema 4.2
CaoiicTBa pyHKIHIA.

MOHOTOHHOCTb, MEPUOJUYHOCTD.
I'paduueckas wuHTepnperamus. I[IpuMepsr
peaNbHBIX MTPOLIECCaX U SIBJCHUSIX.

IIpomMexxyTku BO3pacTaHus ¥ YOBIBAHHUS.
(yHKIMOHATBHBIX 3aBHCUMOCTCH B

Tema 4.3
Oo6paTHbie GyHKIHMH.

Ionstue obpaTHo#t PyHKIMH, cBOVicTBA. OONACT ONPEACICHUS U 00JIACTh 3HAYCHUS
obpatHO# (yHKIMH, TpaduKk oOpaTHON (HYHKIUU. ApudMETHIECKUE ONepaiuyi Ha
byakumsamu. CrioxxHast GyHKIMS (KOMITO3UIHS).

Tema 4.4

CBoiicTBa cTEeNEeHHOI,
MoKa3aTeJbHOH M
Jorapupmuyeckoii GyHKIUIA.

Omnpenenennst QyHkumif, ux coiictBa M rpaduku. IIpeoOpasoBanusi rpadukos:
HapaJUIeNbHBIA NepeHOC, CHMMETPHs OTHOCUTENIBHO OCEH KOOPIMHAT M CHMMETPHS
OTHOCHTEJIFHO Hadajlla KOOPIHMHAT, CHMMETPUS OTHOCHTEIBHO HPSAMOH y=X
pacTsDKEHUE M CoKaThe BJIOJIb 0CEil KOOpIMHAT.

Tema 4.5.
Tpuronomerpnyeckue GPyHKUHHU
HX CBOIiCTBa M rpauKH.
Oo6paTHbIe
TPUrOHOMeTpHYecKue (PYHKIMH

OnpeneneHus TPUTOHOMETPUYECKUX (QYHKIUH, WX CBOWCTBA W TpadUKH.
ITepuomuunocts. CummeTpus oOpaTHBIX (YHKIHUH OTHOCHTEIHHO MPSIMOH y=X
PACTSDKCHHE U CXKATHE BAOJb OCEH KOOPIUHAT.

Tema 4.6.
IIpeoGpazoBanue rpagukoB
TPUTOHOMeTpHYEeCKUX PYHKIUIA.

CaoiicTBa U rpagyku TpUroHoMeTpuyeckux ¢yHkiui. [IpeodpazoBanust rpagukoB:
napaiienbHblii IEPEeHOC, CUMMETPUS OTHOCUTENILHO OCeH KOOPAMHAT U CUMMETPHS
OTHOCHTEJIHO Hayala KOOPANHAT, PACTSDKCHNE U CHKATUE BJOJTb OCEH KOOPIMHAT.

Tema 4.7.
IocTpoenue rpadguxon
TPUroOHOMeTpHu4YecKuX GyHKIMA

IIpeobpa3oBanust rpaduKoB: MapaIIICIbHBINA MEPEHOC, CUMMETPHS OTHOCHTEIBHO
ocell KOOpAMHAT ¥ CHUMMETPHs OTHOCUTEIBHO Hadaja KOOPIMHAT, PACTSIKCHUC U
cXKaThe BIOJb oceil koopauHat. OmnpenencHust GyHKIIUH, UX CBOWCTBA W TpadUKH.
IIpeobpa3oBanust rpaduKoB: HapaIUICIbHBIN MEPEHOC, CUMMETPHS OTHOCHTEIBHO
ocell KOOpIAMHAT W CHMMETPHsS OTHOCHUTEIBHO Hadajla KOOPAWHAT, CHMMETPHUS
OTHOCHTEJILHO MPSIMO y=X PACTSDKCHUE U CIKATUE BJIOJIb OCEH KOOPMHAT.

Pa3gen S YpaBHeHus u HepaBeHCTBA.

Tema 5.1 OnpeneneHre ypaBHEHHS C OJHOW TEPEeMEHHOH. PaBHOCHILHOCTH ypaBHEHHHU.

YpaBHeHue ¢ oqHOM Jluneiinsle ypaBHeHus. KBangparHble ypaBHeHus. [loHATHE CleAcTBUS ypaBHEHHS.

nepeMeHHOI. JpoOHo-pannoHabHEIE  ypaBHeHHS.  OOJIacTh  ONpeneNieHus  ypaBHEHWS.
WpparmmmonaneHple ypaBHeHHs. I1oka3aTenpbHbIC YpAaBHEHHS.

Tema 5.2. Pemenne ypaBHenus p(x) = 0 MeTomoM pas3lIOKEHHUs €ro JIeBOW 4YacTH Ha

Mertoas! penieHust ypaBHEHHUI.

MHOXXUTENH. PelleHne ypaBHEHMH METOJOM BBEJCHHMS HOBOW IEPEMEHHOM.
buxBanpatasie ypaBHeHms. Mcmonbp3oBaHHEe CBOWCTB M TpaduKOB (PYHKIMHA NpU
peuieHny ypaBHeHHMIl. PemieHue 3amad ¢ MOMOIIBIO COCTaBJICHHUS ypaBHEHUH.
Hurepnperanus pe3yibrara, y4eT pealbHbIX OTpaHUUYEHHUH.

Tema 5.3.
Pemenue cucreM ypaBHeHHIA.

CucreMbl OBYX YpaBHCHHHA C JBYMs II€PEMEHHBIMH. PaBHOCWIBHBIE CHCTEMBI.
Pewrenue cucrem IByX ypaBHEHHH ¢ IBYMsI IEPEMEHHBIMU METOJOM MOICTaHOBKH.
Pemienue cucreM JABYX ypaBHEHHUIl C JIBYMsI NEPEMEHHBIMH METOJOM CJIOKEHHUS.




Pewenue cucteM IByX ypaBHEHUH € ABYMS NEPEMEHHBIMHM METOJIOM BBEACHUS
HOBBIX TIEpEeMEHHBIX. [padudeckoe pemieHHe CHCTEM IyX YPaBHEHHH C JBYMS
nepeMeHHbIMU. MccnenoBaHue CUCTEMBI JABYX JIMHEHHBIX YpaBHEHHMH C JBYyMSs
nepeMeHHbIMU. Pelienue 3a1a4 ¢ NOMOIIBIO COCTABJICHUS CUCTEM YPaBHEHHIA.

Tema 5.4
HepaBencTBa ¢ o1Hoil
nepeMeHHOI.

OCHOBHBIE TIOHSTHSA, CBA3aHHBIE C PEIICHWEM HEpaBeHCTB. | paduueckoe perieHue
HEpaBEHCTB C OJHOW mepeMeHHOU. JIuHeliHble HepaBEeHCTBAa C OJHOW NMEepPEMEHHOM.
CucteMbl HEpaBEHCTB ¢ OJIHOU mepeMeHHOW. COBOKYMHOCTh HEPAaBEHCTB C OJHOM
nepeMeHHoi. M3o0paxkeHre Ha KOOPAWHATHOH IUIOCKOCTH MHOXECTBA PEIIeHUH
YpaBHEHUI U HEPABEHCTB C ABYMSI IEPEMEHHBIMU U UX CHCTEM.

Tema 5.5.
Pemrenue pasHbIX BHIOB
HEPABEHCTB.

JpoOHo-nuHeiinpie HepaBeHcTBa. HepaBeHcTBa BTOpoi crenenu. ['paduueckoe
pelieHue HepaBeHCTB BTopoi creneHu. HepaBeHnctsa ¢ moaynsmu. [loka3arensHbie
HepaseHCTBa. Jlorapudmudeckne HepaBeHCTBA. ppannoHanpHble HEPaBEHCTBA.

Tema 5.6.

Mertoasb! penieHUs] HEPAaBEHCTB.
Pemenne ypaBHeHuii u
HEPaBEHCTB rpa)uyeckH.

Pemenue panmoHanbHBIX HEPABEHCTB METOAOM IMPOMEXKYTKOB. Mcmosib30BaHue
CBOMCTB W TpadukoB GYHKIUH TpH pemIeHWH HepaBeHCTB. MHTepnperanus
pe3ynbTarta, y4eT peajbHBIX orpaHudeHuil. Mcmonp3oBaHuWe CBOWCTB U TpadUKOB
(hyHKIMH TPH pelICHUH YPAaBHCHUN M HEPABEHCTB.

Pa3nen 6. KoopauHaThbl 4 BEKTOPBI.

Tema 6.1
IIpsimoyroyibHas cucTemMa
KOOP/AMHAT B NPOCTPAHCTBe.

IlonsiTne BekTOpa B
npocTpaHcTee. PaBeHcTBO

OcCHOBHBIE TIOHSTHS, CBA3aHHBIE C BEKTOPAMH B IIPOCTPAHCTBE. PaBEHCTBO BEKTOPOB.
[TapannensHeli epeHocC.

BEKTOPOB.
Tema 6.2. CyMMa U pa3HOCTh BEKTOPOB. Y MHOXEHHE BEKTOPA HA YHUCIIO.
JelicTBUSI HAJl BEKTOpPaMH.
Tema 6.3. B3aumHoe  pacmonokeHHEe ~— BEKTOpPOB B IPOCTPAHCTBE, HX  CBOMCTBA.
Kommnmanapuocts. Pa3noxxenue BexkTopa 1o TpéM He KOMITJIaHAPHBIM BEKTOPaM.
KomniianapHbie BeKTOPBI.
Tema 6.4. BBenenne koopauHar B IpocTpaHcTBe. IlocTpoeHHme Touek U BEKTOPOB

KoopanHaThl TOUKH H
KOOPAMHATHI BEKTOPAa B
npocrpancrTie. JlelicTBUA HAJ
BeKTOpPaMH, 3aIaHHBIMH CBOMMH
KOOpPAMHATaAMHU.

NPAMOYTOJNBEHOM CHCTEME KOOpAWHAT B pocTpancTBe. CyMMa M pa3HOCTb BEKTOPOB,
YMHOXKEHHE BEKTOpa Ha YHCIO. Beramcinenwe mHBI (MOIYJSI) BEKTOpa MO €ro
KOOpJUHATAM..

Tema 6.5.

CkansipHoe mpou3BeIeHHe IBYX
BEKTOPOB.

Onpe,ueneHI/[e yriia MEXAY BCKTOpaMHU. Brruucienue CKaJSIpPHOI'O MPOU3BCACHUSA
JABYX BCKTOPOB. Brruucienue yriia MEKAy NpsAMbIMH. Hcnons3oBanne KOOpAUHAT U
BCKTOPOB ITPU PECHICHUHU MAaTEMATUICCKNUX U MPUKIAJTHBIX 3a/1a4.

Tema 6.6.

PaccTosiHue MexIy ABYMA
Toukamu. [lesieHue oTpe3ka B
JAHHOM OTHOIIEHHH.

Koopaunate! cepeannnl oTpe3ka. Paccrosnue mexnay nasymsa toukamu. Haxoxnenue
KOOPAWHATHI TOUKH, JISKAIIEH ¢ 3aJaHHBIMI KOOPAMHATAMH €T0 KOHIIOB.

Pazgen 7. [IpsiMmble U JIOCKOCTH B

NpPOCTPaHCTBeE.

Tema 7.1. Yrto wu3ydaer crepeoMeTpusi. AKCHOMBI crtepeoMmeTpuu. CIENCTBUS M3 aKCHOM
OcHOBHbIE OHATHSA CTEPEOMETPHH.

CTepeOMeTpPHUH.

Tema 7.2. Hcnonp3oBanne TNPHOOPETCHHBIX 3HAHMH B NPAKTHYECKOH  AEATEIBHOCTH.

Pemenue 3agau.

BrimonHenue ynpakHEHHH U 3a/1a4 C HCIOJIB30BAHUEM aKCHOM CTEPEOMETPHH U HX
cnenctBuil. [IpoBeeHne JOKa3aTENIbHBIX PACCYKICHUN B X0/ PEIICHHUs 3a/]1au.

Tema 7.3. ITonsATue napamienbHbIX NPSAMBIX B IpocTpaHcTBe. [lapamiensHOCTh TPEX NPSMBIX.
ITapanjenbHble NpsIMbIe B

MPOCTPAHCTBeE.

Tema 7.4. B3aumuoe pacnonoxenue npsiMoil u mnockoctu. IloHsTHE MapaieabHOCTH NPSAMOT

IMapanyieabHOCTH NPAMOI U
MJIOCKOCTH.

W TUIOCKOCTH. [IpM3HaK mMapaieNnsHOCTH NPSMOW W TIJIOCKOCTH, YTBEPXKICHUS,
HEOOXOIMMBIC JUISI PEIICHHS 3aa4.

Tema 7.5
Pemenue 3agau.

Hcnonp3oBaHue NPHOOPETCHHBIX 3HAHMWA B  MNPAKTUYECKOM  JCSATEIBHOCTH,
BBIMIOJIHEHUE YNPAKHEHWH ¥ 3aJad C HCIONB3YySd TEOPEMBI M YTBEPIKICHHUS.
[IpoBeneHne TOKa3aTeIbHBIX PACCYKACHUH B X0OJ€ PEIICHHS 3a1a4.

Tema 7.6
CxpemuBaouuecs npsiMmbie.
Yroa Mexay npsiMbIMH.

IlonsATue ckpemMBarOMMXCS MNPSIMBIX. YTJBl C COHANpaBIEHHBIMU
ITocTpoenue yrna Mexxay IpsSMbIMU.

CTOPOHAMH.




Tema 7.7.
IMapannenbHOCTH MJIOCKOCTEH.

ITpu3Hak mapaynebHOCTH IBYX IIOCKOCTeH. CBOMCTBA MapaylieIbHbIX TUIOCKOCTEH.

Tema 7.8.
Pemenue 3agau.

Hcnonb3oBanne TNPUOOPETEHHBIX 3HAHWMM B MPAKTHYECKOHW  JEATCIHHOCTH,
BBITIOJIHEHUE YIPAKHEHWH ¥ 3a7Jad C HCIONB3YySd TEOPEMBI M YTBEP)KICHHUS.
IIpoBeneHue JOKa3aTebHBIX PACCYKJICHUHN B X0J€ PEIlCHHUs 3a]1a4.

Tema 7.9.
Terpasap u mapasuiejienumnesn.

[MousTe mMHOTOrpanHuka. OnpeleneHne U MOCTPOSHHE TETPaj’lpa, ero CBOMCTBA.
Omnpenenenre U NOCTpOeHHE Tapasuenenunena. [locTpoeHne cedeHuid TeTpasapa u
napajuienienumnena. Mcnonb3oBaHWe NPUOOPETCHHBIX 3HAHHKM B MPAKTHYECKON
JIeSTeNIbHOCTH, PACIIO3HABAHHUE Ha YEPTEkax M MOJEISIX MPOCTPAHCTBEHHBIE (hOPMBI,

COOTHOIICHHE TPEXMEPHBIX OOBEKTOB C HX OINHCAHUSIMH, H300paKCHUSIMH.
IIpoBeneHue foKka3aTeIbHBIX PACCYKACHUN B X0J€ PELICHUS 3aau.
Tema 7.10. IlepnenaukynapHas UM  HakJIOHHas  mpsiMas K Iuiockoctd.  [lonstue

IlepneHauKyYJAPHOCTH NPAMOH U
IJIOCKOCTH.

NEePIEHANKYISAPHOCTH TPSAMON W TUTOCKOCTH. CBOMCTBO TEPHEHINKYISIPHOCTH
MPSIMON U TJIOCKOCTH.

Tema 7.11.

PaccTosiHue OT TOUYKH /10
mirockoctu. Teopema y Tpéx
TepeHIuKyJIsipax.

ITocTpoeHue paccTOsSHUS OT TOUKH J0 IIJIOCKOCTH, MPOEKIUSI TOYKU U NPSMOI Ha
TUTOCKOCTB. Jl0Ka3aTenbCcTBO TEOPEMBI O TPEX MEPICHINKYIIIPaX.

Tema 7.12.
JByrpanuslii yroJ.
IHepnenaukyJasipHOCTh
IUIOCKOCTei

OmnpenerneHne 1 MOCTPOSHIE ABYTpaHHOTO yria. CBoicTBa M rpagycHast Mepa
IBYTPAaHHOTO yIiia. Y CIOBHE MEPIICHANKYIIPHOCTH TUIOCKOCTEH.

Tema 7.13.
I'eomeTrpuyeckue
npeo0pa3oBaHus NPOCTPAHCTBA.

CuMMeTpHs OTHOCHTEIBHO IJIOCKOCTH, TTapauIeIbHBIH MepeHoC.

Pa3gen 8. MHOrorpanHukm.

Tema 8.1 Teno m ero moBepxHOCTh. MHOrOrpaHHbsie yriibl. MHoOrorpaHHuku. BepuinHsl,
MHororpaHHHKH. pebpa, rpaHn MHOTOrpaHHHKa. PasBepTka. BolnyKiible MHOTOIpaHHHKH.

Tema 8.2. Onpenenenue. Ipsimas u HaxioHHas npusma. IIpaBunbHas mpusma. CuMMeTpus B
Hpuzma. TpH3Me, pelIeHue 3a1au.

Tema 8.3. IMapamnenenunen. Ky6. Cummerpuss B mapamienenurnene. CuMMeTrpuss B Kyoe.
Mapaanenenunen. Kyo. Pemenue 3aaau.

Tema 8.4. IMupamupa. IlpaBunsHas nupamuaa. Terpasap. Cummerpuu B nupamuze. Pemenne
IIupamupa. 3a7ad.

Tema 8.5. Yceuennas nupamuna. E€ ocobeHHOCTH 1 CBOMCTBA.

YceuenHnasi nupaMuga

Tema 8.6. Tloctpoenue ceuennil. Pacno3naBanue Ha dyepTexax U MOJEISAX MPOCTPAHCTBEHHBIE
Ceuenne kyoa , (hopMBI, COOTHOIIIEHHE TPEXMEPHBIX 0OBEKTOB C X ONMMCAHUAMU, N300pKESHUIMHU
napaJjesenumnena.

Tema 8.7. Hcnonb3oBanne TNPUOOPETEHHBIX 3HAHWMK B MPAKTHYECKOHW  JEATCIHHOCTH,

Pemenue 3agau.

AQHATTM3UPOBAHUE B TNPOCTCHINHNX CIyYasx B3aMMHOTO PACIIOJOXKCHHUS OOBEKTOB B
MPOCTPAHCTBE; M300paKEHNUE OCHOBHBIX MHOTOTPAHHUKOB; BBITIOJIHCHUE YCPTEKEH
M0 YCJIOBHSIM 3a/1ad; MOCTPOCHHE MPOCTEHIINX CeUeHWH KyOa, Mmapajuresienuiena,
pelieHre IUTAHUMETPHYECKHMX M IPOCTEUIINX CTEPEOMETPHUYECKHX 3aJad  Ha
HAXOXKICHUC TEOMCTPHUUYCCKUX BEIUYWH (IJIMH, YTJIOB, IUIOMIAJICH); UCTIONB30BaHUC
NIPY PEIICHUH CTEPEOMETPHUYECKUX 3aJad IUIAHUMETPHUYECKHX (PaKTOB U METOJIOB;
MIPOBEICHUE JOKA3aTEIbHBIX PACCYKICHIHA B X0/I€ PEIICHHUS 3a1a4;

Tema 8.8.
IIpaBujibHbIE MHOTOTPAHHUKH.

Onpe,ueneHI/[e. BI/I,HI)I IMpaBUJIbHBIX MHOTOI'PDAHHUKOB. HOCTpOGHI/Ie CEUCHUI.

Tema 8.9.
Pemenne 3amau.

Hcnonb3oBanne TMPUOOPETEHHBIX 3HAHWMK B MPAKTHYECKOHW  JESATCIHHOCTH,
AHATM3UPOBAHKUE B MPOCTCHIINX CIyYasX B3aMMHOTO PACIOJOXKCHUS OOBEKTOB B
MPOCTPAHCTBE; M300paKEHUE OCHOBHBIX MHOTOTPAHHUKOB; BEITIOJIHCHUE YCPTEKEH
M0 YCIIOBHSIM 3a/1ad; MOCTPOCHHE MPOCTEHIINX CeUeHWH KyOa, Mmapajuresienuiena,
peuleHre TIJIaHUMETPUYECKUX U MPOCTEHIIMX CTepeOMETpUYECKUX 3aJad Ha
HAXOXKICHUC TEOMCTPHUUYCCKUX BEIUYWH (IJIMH, YTJIOB, IUIOMIAJICH); UCTIONB30BaHUC
NIPY PEIICHHN CTEPEOMETPHUYECKUX 3aJad IUIAHUMETPHYECKHX (PaKTOB U METOJIOB;
MPOBEJICHUE JTI0OKA3aTEIbHBIX PACCYKICHHUM B X0/I€ peLICHUs 3a1a4;

Tema 8.10.
CeueHHsi MHOTOTPAHHUKOB.

Ceuenuss kyba, mTpu3Mbl W THpamuabl. [IpeacraBieHue o
MHOT'OTPaHHHKAX (TeTpasip, Ky0, OKTa’Ip, JOACKAdIAP M UKOCAP).

IIPpaBUJIbHBIX

Pazpnen 9. Tesia M NOBEPXHOCTH BpallleHHs].

Tema 9.1
Huaunap. CeyeHus

Humuaap. OcHoBaHuUE, BEICOTA, OOKOBAs MOBEPXHOCTh, 00pa3yromas, pa3BepTKa.
OceBble ceueHUsl U CeUeHHs], apajljiesIbHbIe OCHOBAHUIO.




Tema 9.2
Pemenue 3agau.

Hcnons3oBath pu pCHICHUU CTCPCOMETPUICCKUX 3a/1aY TJIAaHUMCTPUICCKUEC (baKTI)I
1 METOABI, IPOBOJANUTH JOKA3ATCIbHBIC PACCYKIACHUA B XO0A€ PCIICHUA 3a1a4

Tema 9.3.
Konyc. CeueHnust.

Konyc. OcHoBaHue, BEICOTa, OOKOBasi IOBEPXHOCTb, 00pa3yolas, pa3BepTKa.
OceBbI€ CEUCHUSI U CEUEHHS, TTapalIeIbHbIC OCHOBAHHUIO.

Tema 9.4.
Pemenue 3agau.

Hcnons3oBath pu pCHICHUU CTCPCOMETPUICCKUX 3a/1aY IMJIAHUMCTPUICCKUEC (baKTI)I
" METOABI, IPOBOJANUTH JOKA3ATCIbHBIC PACCYKIACHUA B XOA€ PCIICHUA 3a1a4

Tema 9.5.
lap u cdepa.

Hlap u cdepa, ux ceuenns. KacarenbHast INIOCKOCTH K cepe. Y cedeHHbIH KOHYC.
OcHoBanwe, BEICOTa, 00KOBast TOBEPXHOCTh, 00pasytomas, pasBepTka. OceBbie
CEUCHUS U CEUCHUSI, TTApAIIICIIbHBIE OCHOBAHHMIO.

Pa3znen 10 U3mepenusi B reoMeTpHu.

Tema 10.1. ITonsiTue mowmaayn noBepxHocTu. [lnomany noBepxHOCTH MHOTOTPAHHUKOB.

Inomanu moBepxHOCTH

MHOTOTPAHHUKOB.

Tema 10.2. ITonsiTHe mIomWaAN MOBEPXHOCTH UUAUHIPA. POPMYIIBI IIOIIAAN TIOBEPXHOCTH

Ilaomaas moBepxXHOCTH UMIUHApPA. Beunucnenus niuonaaei moBepxXHOCTeH MPOCTPAaHCTBEHHBIX TEII TIPU

HMJIMHAPA. pemIeHnH IPaKTHIECKUX 3a7ad, HCIONIB3YsI IPH HEOOXOIUMOCTH CIIPaBOYHUKH H
BBIUHCIIUTEbHBIE YCTPONCTBA.

Tema 10.3. TlonsTue momniaau MOBEpXHOCTH KOHyca. DopMyIibl TUIOHIAAN TOBEPXHOCTH KOHYCA.

Inomann MOBEPXHOCTHU KOHYCA.

Brruncnenus miomaiei moBepxXHOCTE MPOCTPAHCTBEHHBIX TEIl MIPU PEIICHUHN
MPaKTUYECKUX 3314, UCIIOJIB3Ys MPU HEOOXOAUMOCTH CIIPABOYHUKH U
BBIYUCITUTEIIFHBIC YCTPOUCTBA.

Tema 10.4.
O0BeM u ero usmepenust. O6bem
Ky0a M napaJuiesienumnena.

ITonsiTue oObeMa mpocThix Tell. MaTerpansHas popmyina oobema. O0nem Kyba u
napajielicume/a.

Tema 10.5.
O0béM nNpu3MbI M IWJIMHAPA.

HurerpanpHas popmyna oobema. O6mas Gpopmysaa o0beMoB Ten BpameHus. OobeM
TPU3MBI U IIAITHHIPA.

Tema 10.6.
O0béM nupamMuIbl M KOHYCA.

O6mas popmyna ooObemMoB Tei BpameHus. O0bEM MUpaMuIbl 1 KOHYCa.

Tema 10.7.
ITogo0ne Teu.

TTono6ue Ten. OTHOMICHHUS TUTOMIAIeH TIOBEPXHOCTEH 1 00hEMOB TIOIOOHBIX TEJL.

Pazgen 11. Hayaia MaTeMaTH4eCKOIo aHAJIM3a.

Tema 11.1
YucaoBbie MOCIeA0BATEILHOCTH

Onpenenenne nocienoBaTesHOCTH. CIIOCOObI 3a1aHM [TOCTIEI0BATEIHHOCTH.
Onpenenenne apupmeTrdeckoit mporpeccun. CBoiicTBa apudMeTHIECKOM
nporpeccuu. OnpeneneHue reoMmeTpuieckoi nmporpeccuu. CoiicTBa
reoMeTpuIecKkoi mporpeccuu. [loHATHE 0 Ipeene MoCIe 0BaTEIEHOCTH.
Brrunciienue npenenos nocienoBaTensHocTe. CyliecTBoBaHHE Tpeesa
MOHOTOHHO¥ OTPaHMYCHHOW MOCIeI0BaTeNbHOCTH. CyMMHUpOBaHUE
nocienoBatenbHocTel. beckoHeuHO yOBIBatoIas reoMeTpiaecKasi IIPOrpecCHs U ee
CyMMa.

Tema 11.2. Mpenen pynkuuu y = f (x) npu x —oo. ['opu3oHTaIBHAS acUMIITOTa. Bhrurcienue
npeaenos GyHKIUH Ipu X —0.

Hpenen pynxnun. e i p

Tema 11.3. [Ipenen ¢pynkuum B Touke. HenpepsiBHOCTH pyHKIMU. BepTukanbHas acumnrora.

IlonsiTHe 0 HeMPePHIBHOCTH Brruncienune npenenoB GyHKINT B TOUKE.

dyHKIUNU.

Tema 11.4. Ipupamenne aprymenta. [Ipupamienue Gpyskipn. OnpeneracHue Npou3BOIHOM.

IIpoussonnas. Dopmynsl qudpepenunposanus. Tadmuua npousBoausix. AnddepenpoBanue
CYMMBI, IPOU3BECHUS, YacTHOTO. CrokHast QYHKIUS U ee quddepeHIIMPOBAHNE.
duznyeckuit CMbBIC TPOU3BOAHON. BTropast mponsBoHas U ee PU3NUECKHUIT CMBICIT.
KacarenbHas k rpaduky ¢pynkiun. [Ipon3BoaHbIe OCHOBHBIX 3JI€MEHTapHBIX
¢dynkui. [IppMeHeHne MPOU3BOIHON K UCCIISAOBAHNUIO (DYHKIIMHA U TIOCTPOCHHUIO
rpagukoB. [IponsBoHbIe 00pPAaTHOH (HYHKIIMH ¥ KOMITO3ULIUH ()YHKIIHH.

Tema 11.5. dopmyisl quddepenumposanus. Tabnuua nponsso HbIX. BeiBoa hopmyst

Ipasuina tuddpennnposanus.

HaxO0XJICHUS MPOM3BOAHON cTeneHHOH (yHkuuu. I[Ipon3BoHbIE HEKOTOPBIX
3JIEMEHTAPHBIX (PyHKIHI.

Tema 11.6 IIpomsBoaHbie cTeneHHON. [TokazaTenbHOH, IOTapUPMUIESCKON U
I[IpousBoaHbIE 3IeMeHTAPHBIX TPUTOHOMETPUYCCKHUX (PYHKITHUIA.

byHkumii.

Tema 11.7. Omnpenenenne mponsBogHon. @opmyinsl quddhepernupoBanus. Tadmma

IIpumeHeHNe MPABUII

npou3BoaHbIX. JuddhepeHnupoBanne CyMMbl, POU3BEICHHS, YACTHOTO.




auddepeHINpPOBaHAS U Ta0IULI,
NMPOM3BOJHBIX K PellleHHI0
3aa4.

Tema 11.8.
JAundpepennupoBanue cymmabl,
NPou3BeIeHUs] U YACTHOTO.

Ta6smua nponssoaubix. AnddepeHuupoBanme CyMMbl, TPON3BEICHHS, YaCTHOTO.

Tema 11.9.
JAunddepennupoBanue cI0:KHOM

CrnoxHas ¢pyHkuus u ee nuddepennuponanue. npdepeHunpoBanie CyMMBl,
NPOU3BEICHHS, YACTHOTO.

dyHKIUNU.

Tema 11.10 Omnpenenenre ypaBHEHHs KacaTelIbHON K rpauKy (QyHKINH U YTIIOBOTO
I'eoMeTpuYecKkuii cMbICT Koa(urneHTa.

MPOU3BOIHOM.

Tema 11.11. Onpeznenenue CKOPOCTH JBMXKEHUS TOUKU U3 YPABHEHUS IBHKECHUS TOUKH.
Du3uuecKii CMbICI

MPOU3BOIHOM.

Tema 11.12. [IpumeHeHne NPOU3BOIHON K MCCIIEA0BaHNIO (PYHKIIMK HAa MOHOTOHHOCTb.

IIpnMeHenne Npou3BOAHOM K
uccie0BaHMIO rpadguKkoBs.

Tema 11.13.
IIpuMeHeHue MPOU3BOIHOM K
HcCIeI0BAHMIO TPadguKoB

[IpuMeHeHHE TPOU3BOTHOM K MCCICIOBAHUIO (PYHKIUHU Ha IKCTpeMyM. OTHICKaHUE
HanOOJIBIIIEr0 ¥ HAMMEHBIIIETO 3HAYEHUI HENPEPHIBHOCTH (PYHKITHH Ha OTpPE3Ke.
3amaun He OTHICKAHME HAWOOIBIINX MM HANMEHBIINX 3HAUCHUH BEITHMIUH.

Tema 11.14.
IMocTpoeHue rpapukos ¢
NpUMeHEeHHeM TPOM3BOAHOIA.

IIpumeHeHre MPOU3BOIHOM K TIOCTpOEHUIO TpadrkoB HyHKIWH. Mcmoap30BaTh
TIPOM3BOIHYIO ISl H3YUCHHS CBOUCTB (PYHKIIUIT U IOCTPOCHHUS Tpa(HKOB.

Tema 11.15.
I[Ipou3BoaHbIe BTOPOTO MOPAIKA.

T'eomeTpudecknii U GU3HMIECKUN CMBICT TIPOU3BOJIHON BTOPOTO MOPSIAKA.
Hcnonp30BaTh NPOU3BOIHYIO ISl U3YYCHUS CBOMCTB (DYHKIIMIA U MTOCTPOCHUS
rpadUKOB, JUIl HAXOKIACHHUS CKOPOCTH U YCKOPCHHSL.

Tema 11.16 Omnpenenenne nepBoodpaznoii. Tabnuia nepBoodpasHbIX. [IpaBuiia BEIYUCICHUS
IlepBooOpa3Hasi. ePBOOOPA3HBIX.

Tema 11.17. Onpenenenne naTerpana. Csizb MKy HHTETPAJIOM U NepBooOpa3Hoi (hopmyna
HHTerpaJ. Hprotona-JleriOnuia). IlpaBriia BEIYUCICHHUS HHTETPAJIOB.

Tema 11.18 HaxoxaeHue HeonpeaeIEHHOTO HHTErpajia ¢ IOMOIIBLI0 TaOJIUI] IEpBOOOPa3HBIX.

Tabauua MHTErpaJioB.

Tema 11.19.
Kpuponnneiinasi Tpanenust 1
HHTErpal.

Berauciares B mpocTedmmx ciydasx momanan Guryp. Mcnons3oBats hopMyiry
Herorona-JleiiOuuiia.

Tema 11.20.
Brorunciienue onpeeiéHHOTo
HWHTerpaJa.

Brrunciienue onpeenéHHOro HHTETpaia, UCIOJb3Ys TaOIUIbl HHTEIPAJIOB U
tdhopmyny HeroToHa-JIeionuna. Mcnonp3oBaHue HHTErpaia sk BRIYUCICHUS
IJI0IIAJICH IJIOCKUX (HUTYP.

Pa3gen 12. KomOnnaropuka, Teopust BepossTHocTeil. CTaTHeTHKA.

Tema 12.1. OcCHOBHBIE TIOHATHS KOMOMHATOPHUKH. 3a7aud Ha TOJCUET YHCIIa TIEPECTAaHOBOK.
IIpaBuiio npou3sBeaeHus.
IlepecTaHOBKH.
Tema 12.2. CoeauHEeHHs JIEMEHTOB. 3aJ1a4i Ha TIOJICUeT YHCIa pa3MeIleHUH.
Pasmenrenne.
Tema 12.3. CoennHeHns 3JIEMEHTOB. 3ajauy Ha IMOACYET YKMCIIa COUETaHUH.
CoueraHusi M X CBOlicTBA.
Tema 12.4. Komb6unanuu coosituii. [IpoTrBomnonoxueie coObiTus. Penienue 3aiau Ha nepedop
CoObITHSI. BapuanToB. ®opmyna 6nHoma HerotoHna. CBoiicTBa OWHOMUHAIBHBIX
ko3 duimenton. Tpeyronpauk ITackans.
Tema 12.5. Yuco ucxoaoB. braronpusTeByroIe UCXOIbI COOBITHIO A.

BeposiTHOCTD cOOBITHS.

Tema 12.7.
CraTucTHYeCKHe JaHHbIE.

Crarucrnyeckast 00paborka nanubix. Oobem usmepenust. [lpeacrasienue
CTaTHCTHYECKUX AaHHBIX ( TaOJIUIbI, Auarpammsbl, rpadukn).[Ipuémer 3anonnenus.

Tema 12.8.
IleHTpaNbHbBIE TEHACHINHT

Ilonsitue FGHCpaJ’ILHOﬁ COBOKYITHOCTHU U BLI60pKI/I. Mozxa HU3MEpCHUsL.

Tema 12.9.
Mepsl pa3bpoca.

Pasmax Be10OpKHU. OTKIIOHEHHE OT cpenHero. CpeaHee KBaApaTHOE OTKIIOHEHHE.
Pasmax nzmepenus. Jucnepcus.




3.4. CopepxxaHnue caMOCTOATEJbHOM padoThl H GOPMBI ee KOHTPOJIsI

No ConepkaHue CaMOCTOSATEIFHON pabOTHI Bcero uacos
n/m
1. Apudmernueckue neicTBHS HAal YUCIAMHU. 1
2. [IpubnrxeHHbIe 3HAYCHUS BEINIHH. 1
3. CoMHHTENbHBIC TTU(PHI YHCTA. 1
4, [Ipaswuio 3amucu TpUOIMHKEHHBIX YHCET. 1
5. OxpyrieHne IpuOIMHKEHHBIX YHCEeT. 1
6. I'pannma abCoTOTHOM MOTPEITHOCTH MIPHOIMKEHHOTO YHCTA. 1
7. I'pannma OTHOCHTENBHOM TOTPEIIHOCTH HPHUOIMHKEHHOTO 1
qucoa.
8. [IpaBuina nevicTBuil ¢ NPUOIMKEHHBIMU YUCIIAMHU. 1
9. OCHOBHBIC TPYMIBI MUKPOKAJIBKYISTOPOB U UX OCHOBHBIC 1
OTIINYUSL.
10. CaoiicTBa cTENEHEH. 1
11. OCHOBHBIC TIPABUJIA BBIITOJHCHHS BEIYUCITUTECIHHOTO 1
npoluecca.
12. Onpeznenenue paguaHa. 1
13. ®dopmyia nepeBoja rpaayCcHON MepsI yIiia B pauaHHYIO. 1
14. OnpepencHue CHHYCa, KOCUHYCa, TAHT€HCa, KOTAHT'CHCA YT, 1
15. OOparHble TPUrOHOMETpHYECKHE (PYHKIINH. 1
16. CBoiicTBa ¥ rpa KM TPUTOHOMETPHYECKUX (PYHKIIHH. 1
17. CpoiictBa u rpadukum OOpaTHBIX TPHUTOHOMETPUIECKUX 1
(hyHKIHH.
18. ITocTpoenne reomMeTprdecKuX mpeoOpa3oBaHMii. 1
19. Pemienue TpUroHOMETpUUECKUX HEPABEHCTB. 1
20. AKCHOMEI CTEpEOMETPHH. 1
21. B3anMHoOe pacnonoeHue IByX MPsIMbIX B IPOCTPAHCTBE. 1
22. [TapannenbHOCTh NPSMOI U MIIOCKOCTH. 1
23. [TapannenbHOCTh MIIOCKOCTEN. 1
24. IlepneHauKyIApHOCTD NPSMO U IIIIOCKOCTH. 1
25. IlepneHauKysip ¥ HaKJIOHHAS.
26. Yron Mexay IpsMOH U MIIOCKOCTBIO.
27. I'eomerpuueckue npeoOpa3oBaHUsL NIPOCTPAHCTBA:
IlapannenbHblid  TEpeHOC, CUMMETPHS OTHOCHUTEIHHO
IIOCKOCTH.
28. [TapannensHoe MPOEKTUPOBAHUE, OPTOrOHAJIBHOE
MPOCKTHUPOBAHUE, IUIOMAJb OPTOTOHAJIBHON  TPOECKIIHH,
M300paKeHNE MPOCTPAHCTBEHHBIX QUTYD.
29. JIByrpaHHbIil Yo
30. VYroa Mexy MI0CKOCTSMHU.
31. IlepneHAUKYIAPHOCTD ABYX IJIOCKOCTEH.
32. [IpuMeHeHHE TPOU3BOHOMN K HCCICIOBAHUIO (QYHKIUI 1
MMOCTPOCHHIO TPA(UKOB
Hroro 54

4. OUEHOYHBIE CPEJICTBA JJI1 TEKYIIETO KOHTPOJIA




YCHEBAEMOCTH, MIPOMEXYTOUYHOMN ATTECTAIIMA 11O UTOTAM
OCBOEHUMS JUCHUILIMHBI 1 YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTBI CTYAEHTOB

KoHTpob 1 o11eHKa pe3ynbTaToB OCBOEHUS Y4EOHON AUCHHUIIINHBI OCYIIECTBISETCS
[IPENOAABATEIIEM B IIPOLIECCE MPOBEACHUSA IPAKTUYECKUX 3aHATUN, KOHTPOIBHBIX
paboT, TECTOBBIX 3aJaHUM, a TAK)KE BBIIIOJHEHUS 00YUYaIOUIMMUCS UHIMBUYaIbHbIX

3aJlaHuM, IPOEKTOB, UCCIICIOBAHUN

Pesynprar 00y4ueHus
(OCBOEHHBIEC YMEHUSI, YCBOCHHBIEC 3HAHUS )

@®OopMBI 1 METOBI KOHTPOJIS U OLIEHKU
PE3yNIbTaTOB O0yUYEHUS

B pe3ynbraTe 0cBOECHUS AUCHUTIIMHBI
00y4aromUiCs JOKEH:

- chopMupoBaTh MpEJICTaBICHUS 0
HE00X0IMMOCTH JI0Ka3aTelIbCTB npu
000CHOBAaHWH MAaTE€MaTHYECKHX YTBEPKICHHI
U pOJIM  AaKCUOMATUKH B  TPOBEIACHHUU
JNEYKTUBHBIX PACCYXKJICHUM;

- chopMHpOBaTh TOHITHHHBIA ammapar Io
OCHOBHBIM pa3jielaM Kypca MaTe€MaTuKH;
3HaHUH OCHOBHBIX Te€opeM, (OpMyT U yMEHUS
UX TPUMEHATH; YMEHUS JOKa3bIBaTh TEOPEMBI
U HAXOAWUThb  HECTaHJAPTHBIE  CIIOCOOBI
pelieHus 3a/1a4;

- YyMETb MOJIEIHPOBATh pEAlbHbIE CUTYallUH,
HCCJIEIOBATh MTOCTPOCHHbIE MOJIENH,
UHTEPIPETUPOBATH ITOJTYYEHHBIN PE3yJIbTaT;

- copMHPOBATH MPEICTABIICHUS 00 OCHOBHBIX
MOHATHUSIX MaTEeMaTUYECKOTO aHalu3a U UuX
CBOﬁCTBaX, BJIAACHUC YMCHUCM
XapaKTepu3oBaTh  MOBeAeHHEe  (QYHKIUH,
UCIIOJIb30BAaHUE TOJNYYEHHBIX 3HAHUU IS

OIInCaHus 148 aHaJiIn3a PCATBHBIX
3aBUCHUMOCTEI;
- BIIAJICTh YMEHUSMH COCTaBIICHHS

BEPOSATHOCTHBIX MOJEINIEH 10 YCIOBHUIO 33Ja4H
U BBIYHCICHUS BEPOSTHOCTH HACTYIUICHUS
COOBITHI, B TOM 4HCIE C TPUMECHEHUEM
dbopMysT KOMOMHATOPHKU ¥ OCHOBHBIX TEOPEM
TEOPHUH BEPOSITHOCTEH; WCCIICIOBAHHS
CIIy4aiiHBIX BEJIMYHWH I10 UX PACIIPEICICHUIO.

Tekymuii KOHTPOJb  KadyecTBa  YCBOECHUSA
3HAHUM:

YCTHBIN OMPOC;

TECTUPOBAHUE 10 TEMaM;

pelieHne CUTYallMOHHBIX 3a7a4;

pedepatsl 1 ux 00CyXICHNUE;

JIOMalTHUE 3a1aHus MPOOJIEMHOI0 XapaKkTepa;

COCTaBlIeHHME  3a7ad  Mpo(decCHOHAIBHOTO
COJICp KAHUs, 3aIUTA.

PyOeXHbII KOHTPOJIb KauecTBa YCBOCHUS
3HAHWMN:

KOHTpOJIbHAast paboTa;

TECTUPOBAHUE 10 OCHOBHBIM pa3JieNaM Kypca.

HToroBeiii KOHTPOJIb B popMe IK3aMeHa

5. YHEBHO-METO/JUYECKOE 1 UTHOOPMAIIMOHHOE
OBECIIEYEHME JUCIIUIIJIMHBI «<MATEMATHUKA)

5.1 OcHoBHas JuTeparypa
1. Anrebpa u Hayayia MaTemMatuueckoro ananuza : 10-11-it knacc : yueOHuK J1st




o011eo0pa3oBaTeabHbIX Opranu3anuii (0a30BbIi ypoBeHb) : B 2 yacTsx. - (MaTtemartuka:
anrebpa ¥ Hayajga MaTeMaTHYeCcKoro aHanusa, reometpus). Y. 2 : [mpaktuueckas] / A.
I'. Mopakosuy, I1. B. Cemenos, JI. O. [lennmena [u ap.]. - 2019. - 268 c.

2. Anrebpa v Hayayia MaTeMaTuueckoro ananuza : 10-11-if knacc : yueOHuK J1st
o011eo0pa3oBaTeIbHBIX Opranu3aiuii (0a30BbIi ypOBEHB) : B 2 yacTsix. - (MaremaTuka:
anreOpa ¥ Hayaja MaTeMaTH4YECKOro aHainu3a, reometpus). U. 2 : [mpaktudeckas] / A.
I'. Mopakosuy, I1. B. Cemenos, JI. O. [lenumena [u ap.]. - 2020. - 268 c.

3. ['eomeTpust : yueOHUK A1 0011€00pa30BaTEIBHBIX OPTaHU3AINN | 0a30BBINA U
yray6nennsiit yposuu : 10-11-i1 kmacceer / [JI. C. Atanacs, B. @. Byry3sos, C. b.
Kanomues u ap.]. - [Ipocsemenue, 2020. - 256 c.

4, ['eomeTpust [DneKTpOHHBIN yueOHUK] : 3NIeKTpoHHas (popMa yueOHHKa : 0a30BbIi
u yriyonenHsiii ypoBuu : 10-11-ii knmace / [JI. C. Atanacsu, B. ®@. byry3os, C. b.
Kanomues u np.]. - [Ipocsemenne, 2015 on-line Pexwm nocryna:
https://shop.prosv.ru/geometriya--10-11-klassy--bazovyj-i-uglublyonnyj-urovni--
elektronnaya-forma-uchebnika2015

S. Maremartuka: anredpa v Hayaia MaTeMaTHuYeCKOro aHallu3a, FTeOMETPHUsI
[D5eKTpOoHHBIN YueOHUK] : asiekTpoHHas hopma yueOHuka s 10-11 kmaccos
00111e00pa3oBaTeIbHBIX Opranu3aiuii (0a30BbIi YpOBEHB) : B 2 yacTsiIX. - MHeMO31Ha,
2019 on-line Pexxwum moctymna:

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

6. Mopnakosud A. I'. Anrebpa u Havyana MaTeMaTryeckoro ananmsa ; 10-11-i
KJIACCHI : YY4EOHUK Tt 00111e00pa3oBaTeIbHBIX OpraHu3anuii (0a30BbIi YPOBEHB) : B 2
yacTsx. - (Maremartuka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHaIu3a, reomeTpus). Y.

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

7. MopakoBuu A. I'. Anrebpa u Hauanma MaremaTudeckoro anammsa : 10-11-i
KJIACCHI : y4eOHUK JIsi 00mieo0pa3oBaTebHBIX Opranu3aiuii (0a30BbIid YPOBEHB) : B 2
yacTsax. - (Maremaruka: airedpa U Hadaja MaTeMaTHYECKOTO aHaiu3a, reomeTpus). Y.
1 : [reopetnueckasi| / A. I'. Mopakosuy, I1. B. Cemenos. - 2020. - 446 c.

5.2 lonoiHUTEILHAS JIUTEpPaTypa
1. Marematuka (i1 SKOHOMHCTOB) [DnekTpoHHBIH pecypc] / A.M. BbapaykoB .—
VYnau-Y» : Bypsarckuii rocygapcTBeHHbld yHuBepcuter, 2017 .— 179 ¢. — ISBN
978-5-9793-1048-0 .— Pexxum noctyma: https://lib.rucont.ru/efd/633961

5.3 Ilepeuens UHTEpHET-pecypcoB
1. Oneparmonnas cuctema: Microsoft Windows 10 Professional. ITocnennss
noctymHas Bepeus nporpammsl. Astra Linux Common Edition. Torosop Nel73-I'K/19
ot 12.11.2019 1.
2. bazossiit maket nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft
Office Standard 2016. beccpounas nuuensus. lorosop Ne79-I'K/16 ot 11.05.2016.
Microsoft Office Standard 2013. beccpounas nuiensus. JIoroBop
Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft Office Standard 2013.
Bbeccpounas nunensus. Jloropop Ne26 ot 19.12.2013. Microsoft Office Professional


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

Plus 2010. Beccpounas ymnensus. loroop Nel06-T'K ot 21.11.2011. P7-Oduc.
JloroBop Nel73-'K/19 ot 12.11.2019 1.

3. HadopmanmoHHO-CTIpaBOYHAsT  cHUCTeMa  (CIIPAaBOYHO-TIPAaBOBas  CHUCTEMA)
«Koncynprant mmroc». Cormamenme Ne HMKIT2016/JICB 003 ot 11.01.2016 ans
UCII0JIb30BaHUs B yUeOHBIX 1esisax 0eccpouHoe. OOHOBIsIETCs perysipHo. JInnensus Ha
BCE KOMITBIOTEPHI, UCII0JIb3yeMbl€ B yUeOHOM IpolLiecce.

6. MATEPUAJIbBHO-TEXHUYECKOE OBECIHEUEHHUE AUCHUIIJINHBI

VYuebHas aymnutopus Uil TPOBENCHUS 3aHATHNM BCEX BHUIOB, MPEITyCMOTPEHHBIX
o0pa3oBaTeNbHON TPOrPaMMOI, B TOM UYHCJIE€ TPYNIOBHIX ¥ WHAWNBUIYAIbHBIX
KOHCYJIbTAIIM, TEKYIIETO KOHTPOJS U TPOMEKYTOUHOW arrecTtanuu (KaOWHET
€CTECTBCHHO-HAYYHBIX TUCIIUTLINH ). Aynuropus, YKOMILJIEKTOBaHHAs
CTICTIMATM3UPOBAHHON MEOENBI0 U TEXHUYECKUMHU CPEJCTBAMHU OO0yUYEHUS, CITyKaI[UMH
JUIS  TIpeACTaBlieHus] ydeOHoW wuHbopManuu OOJbIION ayJIUuTOPUU: TEPEHOCHOM
KOMITBIOTED, IMPOCKTOP, AOCKA, 3KPaH, IEMOHCTPAIIMOHHBIN M CIIPaBOYHBIN MaTepHall.

Aynautopusi Jis CaMOCTOSITENIbHOW PabOThl ¢ BO3MOKHOCTBIO TMOAKIIOYEHHUSI K CETU
«aTepuer» wm obecrmeueHWeM JOCTyna B JJIEKTPOHHYIO  WH(OpMAIMOHHO-
00pa30BaTeNbHyI0 Cpeay OpraHU3aIiH.



®OH/I OLIEHOYHBIX CPEJCTB
JACHUILIAHBI <MATEMATHUKA»

35.02.12 CagoBo-napkoBoe u JaHAMAGTHOE CTPOUTEIbCTBO



EJIN U 3AJJAYM OCBOEHUA JUCHUITJIMHBI «MATEMATHKA»

eab AMCUMIIMHBI:

1. ¢dopmupoBaHHe TpEACTaBICHUH O MaTEeMAaTHKE KaK YHHUBEPCAIBHOM SI3BIKE
HAyKH, CPEJICTBE MOJCIUPOBAHUS SIBICHUW U TIPOIECCOB, 00 HACSIX W METOJax
MaTeMaTHKH;

2.  pa3BUTHE JIOTUYECKOTO MBIIUICHUS, POCTPAHCTBEHHOT'O BOOOPaKEHUS,
QITOPUTMHUYECKONU KYJIBTYpbl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM
U151 Oy myiedt mpodeCCUOHAIBHON JIeATeIbHOCTH, TS
IPOJIOJDKEHUS 00pa30BaHUs M CaMOOOPa30BaAHUS;

3.  OBIaJCHUE MATEMAaTHUYCCKUMU 3HAHUSAMH U YMECHHIMHU, HEOOXOIUMBIMHU
B TIOBCEJHEBHOW JKW3HU, [JI1 WM3YyYCHHS] CMEXKHBIX €CTECTBEHHOHAYYHBIX
JTUCIHMIUIMH Ha 0a30BOM YpPOBHE M AMCIMIUIUH MPO(ECCHOHATBLHOTO IUKIA, IS
noiayuyeHus: oOpa3oBaHMsi B 0O0JacTsAx, He TpeOymolux  yrIyOJIeHHON
MaTeMaTHYECKOH MOrOTOBKH;

4.  BOCIHUTAaHHME CPEACTBAMH MATEMATHUKH KYJIbTYpbl JUYHOCTH, TOHUMAaHUS
3HAYUMOCTH MATEMAaTUKH JJIsi Hay9HO-TEXHUYECKOTO TPOTpEecca, OTHOIICHHUS K
MaTeMaTHKe KaK K YacTh OOIIeYeOBEUeCKON KyIbTyphl 4epe3 3HAKOMCTBO C

HCTOpI/ICﬁ Pa3BUTHUA MAaTCMATUKH, 3BOJ'IIOLIPICI>1 MAaTCMAaTHIYCCKHUX Hﬂeﬁ.

JInu"ocTHbIE pe3vabTaThl (Hagaee — JIP):

1)

2)

3)
4)

5)

poccuiickasi TpaXkIaHCKas HMAEHTUYHOCTb, NATPUOTH3M, YBa)XKEHHE K CBOEMY
HapoAy, YyBCTBO OTBETCTBEHHOCTU nepen PoamHOM, ropaocTs 3a CBOM Kpai,
cBol0 Poauny, mpomuioe u HacTosliee MHOTNOHAMOHAJIBHOrO Haponxa Poccuw,
yBa)KEHHE TOCYIapCTBEHHBIX CUMBOJIOB (Tep0, (iiar, ruMH);

IPKJAHCKAs MO3MIMS KAaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHICKOTO
o0I11ecTBa, OCO3HAIOLIEr0 CBOM KOHCTUTYLIMOHHBIE IpaBa M OO0S3aHHOCTH,
YBa)KAIOILEr0 3aKOH M IPABOIOPSAIOK, 00JaJar0IIEro 4yBCTBOM COOCTBEHHOI'O
JOCTOMHCTBA, OCO3HAHHO NPHHHUMAIOILEIO TPAJAULMOHHBIE HAIlMOHAJIbHBIE U
o011eYeI0BeYeCKre TYMaHUCTUUECKHE U IEMOKPATHUECKHUE LIEHHOCTH;
TOTOBHOCTB K CIIy’K€HHI0 OTE4eCTBY, €ro 3allUTE;

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKH M OOIIECTBEHHOH MPAaKTUKH, OCHOBAHHOTO Ha JHMAJIOre
KyJbTYyp, a TaKXKe pa3lnyHbIX (OpM OOIIECTBEHHOTO CO3HAHMs, OCO3HAHUE
CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

c(hOpMUPOBAHHOCTHh OCHOB CaMOPa3BUTHUSI U CAMOBOCIHUTAHUS B COOTBETCTBHUHU C
OOLIEYETIOBEUECKUMH LIEHHOCTAMU U HJealaMd  TPaXkJIaHCKOro OOIIEeCTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSTEIbHOW, TBOPUECKOW M OTBETCTBEHHOM



NEeSATeTLHOCTH,
6) ToJiepaHTHOE CO3HAHUE W TIOBEJACHHUE B IMOJIMKYJIHTYPHOM MHpPE, TOTOBHOCTH W
CIOCOOHOCTh BECTM JAMAIOr C JPYTMMH JIIOJIbBMH, JOCTHIaTb B HEM
B3aMMONOHUMAHMSI, HAXOAUTH OOIIHE LIeJIM U COTPYAHUYATD JIsl X JOCTHXKEHUS,

7) HaBBIKH COTPYJHHYECTBA CO CBEPCTHHKAMH, JETbMH MJIQJIIETO BO3pacTa,
B3pOCIIBLIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO  IOJIE3HOH,  y4eOHO-
UCCIIEIOBATENLCKON, TPOCKTHOM U JPYTUX BUAX JACSATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHHE W IOBEJCHHE Ha OCHOBE YCBOCHHS OOIICUYCIIOBEYCCKUX
LICHHOCTEM;

9) roTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHUIO, B TOM YHCJIC K CaMOOOPa30BaHHMIO,
Ha TPOTSHKEHUM BCEW MKU3HM;, CO3HATEIIbHOE OTHOUIEHHWE K HEMPEPhIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCHEIIHOW MPOPECCHOHAIBHOW U OOIIECTBEHHOM
NEeSATEeTHbHOCTH;

10) screTHUYecKOe OTHOIIEHHWE K MHPY, BKIIOYass 3CTETHKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUIA;

11)mpuHSATHE W peaau3alius IIEHHOCTEH 3J0pOBOro M OE30MacHOro oOpa3a JKU3HH,
NOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUU, 3aHATHSIX CIIOPTHBHO-
037I0POBUTEIBLHON JCATEIHHOCTBIO, HEMPHUATHE BPEIHBIX NPUBBIUEK: KYpPEHHUS,
yHOTPEOJICHHSI AJIKOTOJIsI, HAPKOTHUKOB;

12)6epekHoe, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHHE K (HU3HUECKOMY U
MICUXOJIOTUYECKOMY 37I0POBbIO, KAaK COOCTBEHHOMY, TaK M JAPYTUX JIOJEH, YMEHHE
OKa3bIBaTh MEPBYIO TOMOIIIb;

13)oco3HaHHbIl BBIOOp Oyaymieil mpodecCud ¥ BO3MOXHOCTEH peau3aliu
COOCTBCHHBIX JKM3HEHHBIX IIJJAHOB; OTHONICHHME K TMpodecCHOHATLHOM
JEATETLHOCTH KaK BO3MOXXHOCTH YYacCTHs B PCIICHUH JIMYHBIX, OOIICCTBCHHBIX,
rOCyJIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX TIPOOJIEM;

14)chopMHPOBAHHOCTh ~ JKOJIOTMYCCKOTO  MBINUICHUSA, TOHUMAHHs  BIIHSHUSA
COIMAIBHO-PKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MIPUPOTHON U COIUATIBLHOM
Cpelnbl; IPUOOPETEHHE OIbITa KOJIOTO-HAIIPABICHHOM JEATeIbHOCTH;

15)O0TBETCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMBbH Ha OCHOBE OCO3HAHHOTO
NIPUHATHS LIEHHOCTEN CEMEMHOM )KU3HU.

MeTanpeaMeTHbIe pe3vabTaTthl (Hagee — MIIP):

1) YMCHHUC CaMOCTOATCIBHO ONPCACIIATH LCIN ACATCIBHOCTU W COCTABJIATH IIJIAHBI
JACATCIBHOCTH, CaMOCTOATCIBHO OCYyIICCTBJIATD, KOHTPOJIMPOBATDH )41
KOPPCKTHUPOBATL ACATCIbHOCTL, HMCIIOJB30BAThH BCC BO3MOXHBIC PECYpPChbI AJIA
JOCTHKCHHUA IIOCTAaBJIICHHBIX ueneﬁ H pcalu3alny IIJIaHOB JCATCIbHOCTH,



2)

3)

4)

5)

6)
7)
8)

9)

BBIOMPATH YCTIEIITHBIC CTPATETUH B PA3IMYHBIX CUTYAITHX;

yMEHUE MPOJYKTUBHO OOLIATHCS M B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHO
JNEATEIIbBHOCTH, YYUTHIBaThb MO3ULUHUHU JPYTHUX YYaCTHUKOB JESATEIbHOCTH,
¢ pexkTUBHO paspeniaTh KOHPIUKTHI;

BJIaJICHUE HABBIKAMH TIO3HABATEILHOM, y4eOHO-HCCIIEIOBATEIBCKON U MPOCKTHOM
NeSATEeTbHOCTH, HABBIKAMH Pa3pelieHus MpooieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY  IIOMCKY  METOJIOB  PELICHUS] MPAKTUYECKUX  3a]ady,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B NTO3HAHUS;

TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSITENIbHOW  MH(GOPMAaIlMOHHO-
MO3HABATEJILHON NIEATEIbHOCTH, BJIaJICHHE HABBIKAMH MOJYYEHHUS HEOOXOIMMOM
uH(OpMaIlMU U3 CIOBapeil pa3HbIX THUIIOB, YMEHUE OPUEHTUPOBATHCA B
pa3IMYHBIX  WCTOYHMKAX  HWHPOpMAIMHM,  KPUTHYECKH  OIICHUBATh U
UHTEPIPETUPOBATH MHGOPMAIIHIO, TIOTYYaeMYI0 U3 PAa3IMYHbIX HCTOYHUKOB;
YMEHUE UCIIOJIB30BaTh CPEACTBA HWH(POPMAIMOHHBIX W KOMMYHHKATHBHBIX
TE€XHOJIOTUW B PEUIEHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPTraHU3allHOHHBIX
3a7a4 C COOJIIOJICHUEM TpPeOOBaHUM JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOepeXeHUsl, TPaBOBBIX M ATUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€301TaCHOCTH;

YyMEHUE OMNpeAeNsITh Ha3HAYeHUE ¢ (PYHKIIMH Pa3IUYHBIX  COIMATBHBIX
UHCTUTYTOB;

YMEHHUE CaMOCTOSITEJIbHO OLICHMBAaTh M IMPUHUMATh PEUICHUS, OIMPEEISIONIe
CTpaTErHIO MOBEACHUS, C YUETOM Ipa’KJaHCKUX U HPABCTBEHHBIX LIEHHOCTEW;
BJIQJICHUE SI3BIKOBBIMU CPEJACTBAMH — YMEHHE SICHO, JIOTUYHO W TOYHO M3JIaraTh
CBOIO TOUKY 3PEHUS, UCIOJIB30BaTh aJIEKBATHBIC SI3IKOBHIE CPEACTBA;

BJIaJICHUE HABBIKAMM MMO3HABATEIHLHON peduieKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHUW, I'PAHMI]
CBOETO 3HAHUS W HE3HAHUs, HOBBIX I[103HABATENIbHBIX 3aJa4 M CPEIACTB HUX
JIOCTUKEHUS.

IIpeamerHbie pe3yiabLTathl (I1P):

1)

2)

3)

c(hOpMUPOBAHHOCTh TMPEACTABICHUM O HEOOXOJMMOCTH J0Ka3aTeIbCTB IIPH
000CHOBAaHMM MAaTEMAaTUYECKUX YTBEPXKICHUM M PpOJM aAKCUOMATHUKUA B
IIPOBEICHUH JIETYKTUBHBIX PacCyKICHHII;

c(OpMUPOBAHHOCTh MOHSATHIHOIO armnmapaTa MO OCHOBHBIM paszfellaM Kypca
MaTeMaTHKU; 3HAHUNA OCHOBHBIX TeopeM, (GOpMyll MU YMEHHUS HX MPUMEHSITb;
YMEHUS JI0Ka3bIBaTh TEOPEMbl U HAXOIUTh HECTAHJAPTHBIE CIIOCOOBI pElICHUS
3aj1ady;

c(hOpMUPOBAHHOCTh YMEHUN MOJIETUPOBATHh PEAJIbHbIE CUTYalluu, UCCIEAO0BAThH



IIOCTPOEHHBIE MOJIENIN, MHTEPIIPETUPOBATH IMOJYYEHHBIN PE3yJIbTAT;

4) chopMHPOBaHHOCTh TPEACTABICHUN 00 OCHOBHBIX MOHSATHIX MaTeMAaTHUYECKOTO
aHaIM3a M MX CBOMCTBAax, BIAJACHUE YMEHUEM XapaKTepU30BaTh IIOBEACHUE
(GyHKIUI, HCIONb30BAaHUE IOJYYEHHBIX 3HAHUM JUIs OIMCAaHUS W aHaIM3a
peanbHbIX 3aBUCUMOCTEN;

5) BnajeHMEe yMEHUSMU COCTABJICHUSI BEPOSTHOCTHBIX MOJEIICH 10 YCIOBHIO 3a/1a4M
U BBIUMCJICHHUS BEPOSTHOCTM HACTYIUIGHHMS COOBITUH, B TOM 4YHCIE C
npUMEeHEeHHeM (QopMyal KOMOMHATOPHUKHM H©  OCHOBHBIX TEOPEM TEOpPUU
BEPOSITHOCTEN; UCCIECNOBAHUS CIIy4alHbIX BEJIMYMH 110 UX PACIPEICIICHHUIO.

OIEHOYHBIE CPEJICTBA /IS TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMN,
MMPOMEXYTOUYHOM ATTECTAIIMM 1O UTOTAM OCBOEHUA JUCIIUTLJIMHBI 1
YYEBHO-METOJIUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI
CTYAEHTOB

KoHTposb 1 o11eHKa pe3ynbTaToB OCBOSHUS Y4EOHON AUCHUIIINHBI OCYIIECTBISETCS
IIPENoAaBaTesIeM B IPOLIECCE IPOBEACHUS MPAKTUUECKUX 3aHATHM, KOHTPOJIBHBIX
paboT, TECTOBBIX 33/IaHUM, a TAK)KE BHITIOTHEHHS 00YYaIOIMMKCS HHIUBUAYaTbHBIX
3a1aHUM, IPOEKTOB, UCCIICIOBAHUI

PesynpraTt 00ydenus @DopMBI U METOBI KOHTPOJISI U OLIEHKU
(OCBOCHHBIC YMEHUS, YCBOCHHBIC 3HAHUS ) pe3yabTaTOB OOYICHHS
B pesynbprare 0CBOCHMS NUCLUILUIMHBI Texkymuil KOHTpPOJIb  KayecTBa  YCBOCHUS
00yJaronuics JOJDKEH: 3HAHUMN:
- chopMupoBaTh MpEJICTaBICHUS 0 | YCTHBIH OIIPOC;
HEO00XOMMOCTH JI0Ka3aTeNIbCTB IpH | TECTUPOBAHUE II0 TEMAM;

000OCHOBaHMM MAaTEMAaTHUYECKUX YTBEPXKICHUI | PCIICHHE CUTYAIllMOHHBIX 3a1a4,

U pOJM AaKCUOMAaTHKH B  [POBEACHUU pedepatsl 1 X 00CYXKICHHUE;

JeTYKTUBHBIX PACCYKIECHUIA, JIOMAIIIHUE 3a/1aHUs TPOOJIEMHOTO XapaKTepa,

- chopMHpOBATh TOHATHHHBIH amMapar MO | cocrapnenne  3amad  IpOQ)eCCHOHAIBHOIO
OCHOBHBIM pa3jieJlaM Kypca MaTeMaTHKH;

3HaHUH OCHOEHI)IX TeopeM?,I()bopMyn u YMeHI/IS; COPCPIAII, SAHITTE:
UX NPUMCHATh, YMCHHS TOKa3bIBATh TCOPCMBI | PyGeykHBbI KOHTPOJIb KadyecTBAa  YCBOEHUS
U HaxOAWTb  HECTaHJAPTHBIE  CIOCOOBI | 3yamwmii:

pemeHus 3anad; KOHTpOJIbHAs paboTa;

- YMCTb MOZCIMPOBATh PCAIBHBIC CUTYallUH, | TecTUPOBAHUE [0 OCHOBHBIM pa3jeiaM Kypca.
UCCIIEI0BaTh IIOCTPOCHHBIE MOJIeNH,

MHTEPIIPETHPOBATH MTOTYyIEHHBIN PE3yNbTaT;
- ¢hOpMHUPOBATh NPEACTABIEHHS 00 OCHOBHBIX | JI1oroBarii KOHTPOJIb B JOpME IK3aMeHa
HOHATHAX MAaTEMaTH4ecKOro aHalu3a M X
CBOMCTBaX, BIIaJICHUE yMEHHEM
XapakTepu3oBaTh  TOBEACHUE  (DYHKIIMIA,
UCTIONIb30BAaHUE TOJTYYEHHBIX 3HAHWH Ui
OIIMCAHUs " aHanm3a peaTbHBIX




3aBUCHUMOCTEI;

- BIIQ/ICTh YMEHUSIMH COCTaBJICHUS
BEPOSATHOCTHBIX MOJEINIEH 10 YCIOBHUIO 33Ja4H
U BBIYHCICHUS BEPOSTHOCTH HACTYIUICHUS
COOBITHIf, B TOM 4HCIE C NPUMEHEHUEM
dbopMysT KOMOMHATOPUKU ¥ OCHOBHBIX TEOPEM
TEOPHUH BEPOSITHOCTEH; WCCIICIOBAHHS
CIIyY9aifHBIX BEITUYHH IO UX PACIPEICICHHIO.

BOHpOCLI JJIS MOATOTOBKHU K 3K3aMEHY H CAMOKOHTPOJIA:

Yro Takoe MHOKECTBO HATYPAJIbHBIX YHCEN?

JlaTh MOHATHE MHOXKECTBA LIEJIBIX YUCEIL.

CdopmynrpoBaTh NOHATHE APOOHOTO U PALIMOHATIBHOIO YHCIIA.
CdopmynupoBaTh OlnpeneacHue UPPALUOHAIBHOTO YHCTIA.

JlaTb onpeeneHrne MHOKECTBA IEUCTBUTEIbHBIX YHCEIL.

[lepeuncnuTh OCHOBHBIE IEUCTBUS HaJ JEHCTBUTEIbHBIMU YUCIAMHU.

JlaTb onpeneneHre KOMIUIEKCHOTO YHCIa.

Kakue koMIIeKCHbIE YUCIIa HA3bIBAIOTCS PABHBIMU?

Kak cknaapiBaTh, BHIYMTATh, YMHOXKATh U ICTUTh KOMIUIEKCHBIE yncia?

0. Kakue yncna Ha3pIBatOTCS KOMIUIEKCHO COIPSIKEHHBIMU?

11. Yro Ha3bIBaeTCS MOIYJIEM KOMILIEKCHOTO Yncia?

12. Yro Takoe KOMIUIEKCHASI MIIOCKOCTh?

13. Kak n3o0pakaercsi KOMIUIEKCHOE YHCII0 HAa KOMIUIEKCHOH MJIOCKOCTH.

14. Yrto Ha3bIBaeTCs TPUTOHOMETPUYECKOW (OPMOI 3amHMCH KOMILIEKCHOTO
yucnua?

15. H3BnedyeHue KOpHS U3 KOMIUIEKCHOTO YHCIIA.

16. Pemenue kBajpaTHBIX YPABHEHUM ¢ KOMIUIEKCHBIMU KOPHSMH.

17. CdopmynupoBaTh MOHATHE aOCOTIOTHOW MOTPENTHOCTH MPUOIUAKEHHOTO
3HAYEHUS YUCA.

18. Yro Ha3biBaeTcs rpaHuleil adbcomotHoil morpemuoctu? 19. Kakue

UG pbl HA3bIBAIOTCS BEPHBIMU U (ppaMu Yrciia?

20. CdopmynupyiiTe npaBuia OKpYyriIeHHs MPUOINKEHHBIX YUCEIL.

21. CdopmynupyiTe MOHATHE OTHOCUTEIHHOW MOTPEIIHOCTH MPUOIMKEHHOTO
3HAYEHUS YnCIIa.

22. CdopmynupyiiTe npaBuia CIOXKEHHs, BHIYMTAHUSA, YMHOXKEHUSA, JCICHUS,
BO3BEJICHUSI B CTENEHb W M3BICUCHUS KOPHA M3 MNPUOIMKEHHBIX 3HAUYCHUUN
quCell.

23. CdopmynupyiTe NOHATHE CTENIEHU C LEIBIM U HaTypaJIbHBIM [TOKa3aTeleM
U IIEPEUYMCIINTE UX CBOMCTBA.

24. CdopmynupyiiTe noHsaTHe apuMETHIECKOTO KOPHS HATypaJIbHOM CTENEeHU
U TIEPEUYMCIINTE €ET0 CBOWCTBA.

25. ChopmynupyiTe MOHATHE CTENEHU C pPalMOHAIbHBIM IIOKa3aTeleM MU
IIEPEYUCIIUTE €€ CBOKCTBA.

26. CdopmynupyiiTe TOHSITHE CTENEHU C JCUCTBUTEIBHBIM TOKa3aTeleM U
IIEPEYUCIIUTE €€ CBOKCTBA.

HoOooo~NoOkwhE



27. llepeuncnaute OCHOBHBIE TIpaBHJIa MpeoOpa3oBaHUS PaALMOHATBHBIX,
UPPALMOHATIBHBIX, CTENEHHBIX U TTOKA3aTeNbHbBIX BhIPAKEHUMH.

28. JlaliTe onpenenenue orapudma.

29. CdopmynupyiiTe 0CHOBHOE Jorapu(dMUIECKOe TOXKIECTBO.

30. CdopmynupyiiTe cBOKCTBA JOorapu(mMoB.

31. Yto Ha3bIBaeTCA ECATUYHBIM JIOTapUHMOM?

32. Uto Ha3bIBaeTCA HaTypaJbHBIM JOTapupmMom?

33. 3Bamumute (opmyny mepexoja OT OIHOTO OCHOBaHUA Jiorapudma K
ApYromy.

34. Yo Ttakoe paamaHHas Mepa yria’?

35. 3anummuTe HOpMyNbI MEepexona OT TPaAyCHOM Mepbl yriia K pajiuaHHON U
OT PaIMaHHOU K I'PATYCHOM.

36. Jaiite onpenenenre CHHyca, KOCUHYCa M TaHT'€HCa yria.

37. 3anuiuuTe 3HAKA CHHYCa, KOCHMHYCa M  TaHIM€HCa B KOOPAMHATHBIX
YEeTBEPTSIX.

38. 3amumure QOpMyINbl BbIpaXKalOUME 3aBUCUMOCTh MEXKIY CHHYCOM,
KOCHHYCOM M TaHT€HCOM OJTHOTO M TOTO e yria.

39. CdopmynupyiiTe OCHOBHbIE TPUTOHOMETPUUECKUE TOXKIECTBA.

40. 3anumure GopMyIbl KOCUHYCA, CHHYCa U TAHTE€HCA YTJI0B oL U —0.

41. 3anumure GopMyIIbl CIIOXKEHUS.

42. 3anumure GOpMyIbl CHHYCa, KOCUHYCA U TAaHT€HCA ABOWHOTO YIJIa.

43. 3anumure GopMyIibl CHHYCa, KOCHHYCA U TAHT€HCa MOJIOBUHHOTO YTJIA.

44. CdopmynupyiTe TmpaBuia, IO KOTOPBIM MOJy4aroTcsl  (HOPMYJIbI
PUBEIACHUSI.

45. 3anumurte GopMyIIbl CYMMBI U Pa3HOCTU CHHYCOB.

46. 3anumurte GOpMYIIbl CYMMBI U Pa3HOCTU KOCUHYCOB.

47. 3anumurte GOpMyIIbl MPOU3BENCHUSI CHHYCOB U KOCUHYCOB.

48. JlaiiTe onpeneneHne apKCUHyca, apKKOCUHYCa U apKTaHIe€HCa YKCIIa.

49. Yro HazbiBaeTcs GyHKIMEH?

50. Yro HazwiBaeTcs rpadhuxom QyHKITUN?

51. Ilepeuuncnute criocoObl 3aAaHus (PYHKIIUM.

52. Yro Takoe 061acTh onpeaesieHus QyHKIUn?

53. UTo Takoe MHOKECTBO 3HaUYCHUUN PYyHKIINH?

54. TlepeuncnnTe OCHOBHbBIE CBOWCTBA (DYHKIIUU.

55. Yro Takoe acUMNOTOTHI rpaduka GyHKIHH?

56. Kak onpenenuTs NpOMEKYTKH 3HAKOMOCTOSTHCTBA (DYyHKITHH?

57. CdopmynupyiiTe MOHATHE CTETICHHON (DYHKITUU, IEPEUNUCITUTE €€ CBONCTBA
U pacCKaxuTe 00 0coOEHHOCTAX TpaduKa CTENCHHON (QyHKIUH.

58. Kakwue QpyHKIIMN HA3BIBAIOTCS B3AMMHO OOPAaTHBIMU?

59. Kakas ¢pyHKIMS HA3bIBACTCS CIOXKHOM?

60. CdopmynupyiiTe MoHITHE APOOHO-TUHEHHOUW (YHKIMH, MEPEUUCTUTE €€
CBOMCTBA U PACCKAXKHUTE 00 0COOCHHOCTX rpaduka PyHKIIUH.

61. CdopmynupyiiTe MOHATHE TMOKa3aTeIbHOW (QYHKIMHU, TEPEUUCTUTE €€
CBOMCTBA U PACCKaXXHUTE 00 0COOCHHOCTAX rpaduka moxkazarebHON (QyHKIIUH.



62. Cdopmynupyiite noHsATHEe JOrapupMuyecko (PyHKIHUU, TEPEUUCIUTE €€
CBOWMCTBA M pacCKaXuTe 00 0CcOoOeHHOCTAX rpaduka JorapupmMuIecKou
byHKIUH.

63. CdopmynupyiiTe MOHATHE TPUTOHOMETPUUECKUX (DYHKIUN, MEPEUUCIUTE
UX CBOMCTBA M pPacCKakuTe 00 0COOEHHOCTSX Irpa)MKOB TPUTOHOMETPUUECKUX
byHKIUH.

64. CdopmynupyiiTe NOHATHE OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIIHM,
NEPEYUCIINTE HMX CBOMCTBA W pacCKaXuTe 00 O0COOEHHOCTIX TrpaduKoB
00paTHBIX TPUTOHOMETPUUECKHUX (QYHKIHUI.

65. Uto Ha3bIBaeTCS ypaBHCHHEM?

66. Kakoe ypaBHeHHE Ha3bIBACTCS JTMHEHHBIM?

67. Yrto Ha3bpIBaeTCA CUCTEMON ypAaBHEHUH C IByMSI HEU3BECTHBIMU?

68. Uro Ha3bpIBaeTCA YHCIOBHIMU HEPABEHCTBAMHU?

69. IlepeuucnauTe OCHOBHBIE IMpaBWUja U METOJbl PELICHUS HEPABEHCTB H
CHUCTEM HEPaBEHCTB C OJIHUM HEU3BECTHBIM.

70. Kakwue ypaBHEHHUS Ha3bIBAIOTCS KBAAPATHBIMU?

71. Tlepeuucnure OCHOBHBIE METOJbI W TMpaBUJia PEHICHUS KBaAPATHBIX
HEPaBEHCTB.

72. Kakue ypaBHEHHUS Ha3bIBAIOTCS PABHOCHIbHBIMU?

73. Kakue HepaBeHCTBa Ha3bIBAIOTCS PABHOCUIIBHBIMU?

74. Kakue cucTeMbl Ha3bIBAIOTCS PAaBHOCUIBHBIMU?

75. Kakue ypaBHEHUs Ha3bIBAIOTCS UPPALMOHATIBHBIMU?

76. Ilepeuncnnte OCHOBHBIC MpaBWJIa U METOMABI PELICHUS UPPAMOHATIBHBIX
HEPaBEHCTB.

77. llepeuncnaute OCHOBHBIE MpaBWJIa U METOAbl PEUICHHS IMOKA3aTEIbHBIX
YPaBHEHUM.

78. TlepeuncnauTe OCHOBHBIE MpaBHJIa U METOJbl PELICHUS IOKA3aTeNbHbIX
HEPaBEHCTB.

79. TlepeuncnauTe OCHOBHBIE MPABWJIA U METOAblI PELICHUS JIOTapu(PMUUECKUX
ypaBHEHUH U JiorapupMudeckue HEpaBeHCTB.

80. Pemienue npocTeHIMX TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB.
81. Uto Ha3BIBaeTCS YUCIOBOU MOCIEAOBATEIILHOCTHIO?

82. UYto Ha3bIBaeTCs OOLIMM 3JIEMEHTOM YMCJIOBOM MOCIIEI0BATENHLHOCTH?

83. Ilepeuncnure cnocoObl 3a1aHUsI YUCIOBBIX MOCIEIO0BATEIBHOCTEN.

84. JlaliTe ompenesieHUE Mpejieia YuCIOBOM MOCIEA0BATEILHOCTH.

85. Kakas uucioBas mociaeaoBaTeIbHOCTh HAa3bIBAETCSA CXOJAIICHCS, a Kakas
pacxosiencs?

86. Uto Ha3bIBaeTCA £-OKPECTHOCTHIO TOUKH?

87. Ilepeuncnute CBOMCTBA CXOAAIIUXCS YUCIOBBIX MOCIEI0BATEIBHOCTEH.

88. Kakwue mociaenoBaTeIbHOCTH HA3bIBAIOTCSI MOHOTOHHBIMHA?

89. Cdopmynupyiite TeopeMy 0 mpe/ese MOHOTOHHOU MOCIeI0BATEILHOCTH.
90. Yro Takoe yucio e?

91. TIlepeuucnute TEOPEMBI O IpeieNaX YUCIOBBIX OCIEI0BATEIHLHOCTEH.

92. JlaiiTe onpenesieHue npeaena PyHKIHUH.



93. Maiite onpeneneHrne 0JHOCTOPOHHUX MPEIETIOB.
94. Maiite onpenenenrne 6€CKOHEYHOTO Mpeiesa B KOHEYHOU TOUKE.
95. JlaiiTe onpeneneHue mpenesia B 06CKOHEYHOCTH.
96. Yro Takoe 6ECKOHEUHO Majble (HYHKIIUU.
97. TlepeuncnauTe OCHOBHBIE CBOMCTBA MPEACIIOB (PYHKIIHIA.
98. JlaiiTe onpenesieHUE MOHATHE HENTPEPHIBHOCTH (DYHKITUH.
99. Ilepeuuncnute cBOMCTBA (DYHKIIUH HEMIPEPHIBHBIX HA OTPE3KE.
100. [TaitTe onpeneneHre Mporu3BOAHON QYyHKIIMH.
101. Copmynupyiite npaBuia guddepeHIpoBaHus.
102. ChopmynupyiiTe npaBUiIO HAXOKACHUS TPOU3BOTHON CIOKHON (HYHKIUH.
103. ChopmynupyiiTe TpaBWIO HAXOXKACHHUS  MPOU3BOJHON  0OpaTHOMN
byHKIUH.
104. ITepeuncnute MPOU3BOIHBIC FJIEMEHTAPHBIX (QYHKITUH.
105. B yewm 3akitogaeTcs reOMETPHUUECKUNA CMBICT TIPOU3BOIHON?
106. 3anummuTe ypaBHEHUE KacaTelbHON K rpaduKy GyHKIUH.
107. Yro naswiBaeTcs quddepeniipanom GyHKIunu?
108. ChopmynupyiiTe I0CTaTOYHOE YCIOBHE€ MOHOTOHHOCTH (YHKIIMU Ha
WHTEpBaJe.
109. ChopmynupyiiTe HEOOXOAMMOE M JIOCTATOYHOE YCJIOBHE CYIIIECTBOBAHUS
IKCTpEMyMa.
110. 3anumuTe cxemy HAXO0KICHUS HanOOJIBIIETO 51
HaMMEHBIIIETO 3HaUEHUST QYHKITUH Ha OTPE3KeE.
111. CpopmynupyiiTe AOCTATOYHOE YCIOBHE BBIMYKIOCTH W BOTHYTOCTH
rpaduka GyHKIUH.
112. ChopmynupyiiTe npaBuiIa HaXOXKACHUS aCUMIITOT rpaduka QyHKINU.
113. Yro Ha3piBaeTcs mepBOOOpa3HOM PyHKITUHN?.
114. 3anumuTe TabIUIly MEpBOOOPA3HBIX JEMEHTAPHBIX (QYHKITHIA.
115. CopmynupyiiTe npaBuia HaXOXKICHHS IEPBOOOPA3HBIX.
116. Kakas ¢urypa Ha3bpIBaeTCsS KPUBOJIMHEHHON Tpanenuen?
117. Kak BBIYUCIUTS ILJIOIIA/Ib KPUBOJUHEHHON TpaIeuu?
118. Yo Ha3bIBaeTCSI UHTETPATIOM?
119. 3anummute Gpopmyny Hetorona-Jleibuua.
120. Kak BBIYMCIUTH TIIOMIAIb (PUTYPHI C TOMOIIBIO HHTETPajoB?
121. Yo uzyyaer kKoMOMHATOPHKA?
122. Cpopmynupyiite OCHOBHbBIE MpaBUiia KOMOWHATOPUKH.
123. Yto Ha3pIBaeTCS pa3MeNICHHEM?
124. 3anumuTte QopMyay BBIYMCICHHUS pa3MELIEHUN C MOBTOpEHUsSIMU U 0e3
TIOBTOPCHUU.
125. Yo Ha3bIBaeTCS NMEPECTAHOBKON?
126. 3anummuTe hopmyJibl TIEPECTAHOBOK C TOBTOPEHUSIMH M 0€3 TTOBTOPEHUH.
127. Yto Ha3biBaeTCs coueTaHueM?
128. 3anummuTe hopmyIibl COYETAaHUN C TIOBTOPEHUSIMU U O€3 TOBTOPEHUMN.
129.  Yro HazbiBaeTcsi 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 TpyNIIbl COOBITUIN?

Kakoe coObITHE Ha3bIBAETCS IPOTUBOIIOIOKHBIM?
Cdopmynupyiite onpeaeneHne BEpOITHOCTH.

3anummTe GOpMyiIy KIACCUUYECKOrO ONPEEIIEHUS BEPOSATHOCTH.
Chopmynupyiite TEOpEMBbI CI0KEHUS BEPOATHOCTEM.

Kaxkast BeposTHOCTb Ha3bIBAETCS YCIOBHOM?

Kakue coObITUS HAa3bIBAIOTCS HE3aBUCUMBIMU?

Chopmynupyiite TeopeMy NpOU3BEACHUS HE3ABUCUMBIX COOBITHIA.
3anumute popmyny beprym.

Yro n3yyaet MaTeMaTH4ECKask CTaTUCTUKA?

Yo Takoe reHepanbHas COBOKYITHOCTh?

UTto Ha3bIBaeTCSI BEHIOOPKOW?

Kakas BpIOOpKa Ha3bIBAETCS peIpe3eHTATUBHON ?

IlepeuncinTe OCHOBHBIE XapAKTEPUCTUKU BaAPUALMOHHOTO PsJIA.
Yo Ha3bIBAETCS IMOJIUTOHOM YaCTOT?

Yro u3yyaer crepeoMeTpus?

IIepeuncinure aKCUOMBI CTEPEOMETPUH.

JlaliTe onpeaeneHue napauiesIbHbIX IPSAMBIX B IIPOCTPAHCTBE.
Chopmynupyiite MOHATHE MAPAIICIBHOCTH TPEX MPSIMBIX.
ChopmynupyiiTe MoHATHE MapAIICIBHOCTH MPSMOM U MIOCKOCTH.
JlaliTe onpeAeeHune yria Mexay NpsIMbIMU B IIPOCTPAHCTBE.
Kaxkne npsiMbple Ha3pIBarOTCS CKPEIUBAOLIMMUCS?
CdopmynupyiiTe NOHATHE NapaJlIeNIbHBIX IIOCKOCTEM.
IIepeuncnure cBOMCTBA NapAIIEIBHBIX INIOCKOCTEH.
ChopmynupyiiTe noHsATHE NEPHIEHAUKYIISIPHBIX MPSIMBIX B MPOCTPAHCTBE.
Chopmynupyiite TeopemMy 0 mapajuIeIbHBIX MPSMBIX, MEPHIEHINKYISIPHBIX

K IINTOCKOCTH.

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

Chopmynupyiite npu3HaK NEPHEHIUKYIIPHOCTH MPSIMON U TIIOCKOCTH.
ChopmynupyiiTe TeOpeMy 0 IPSIMON MEPIIEHIUKYIISIPHON K TUTOCKOCTH.
YTo Ha3bIBAETCS PACCTOSTHUEM OT TOUYKHU JO IJIOCKOCTH?
Chopmynupyiite Teopemy 0 TpEX NEPHEHAUKYIIIPaX.

UT0 Ha3bIBAETCS YIIIOM MEXIY NPSIMOMN U TUIOCKOCTHIO?

Uto Takoe ABYrpaHHbIN yroJu?

CdopmynupyiiTe npu3HaK NEPHEHANKYISIPHOCTH JABYX MIIOCKOCTEH.
ChopmynupyiiTe MOHITHE MHOTOIPAHHOTO yTJIa.

Kakne MHOTOrpaHHHKHM Ha3bIBAOTCS BBIMYKJIBIMU?

Yrto Ha3bIBAETCS PAa3BEPTKOl MHOTOTPAaHHUKA?

UYto Ha3pIBAETCSI TEOMETPUUECKUM TEIIOM?

Yo Takoe napamienenunen?

[lepeuncnute OCHOBHBIE 3JIEMEHTHI MTapajuIeICnUNEa.

Kakoli mapannenenunen Ha3pIBa€TCsA MPAMOYTOJIBHBIM?

Ilepeuncnure cBOWCTBA MPAMOYTOJBHOIO NapaJUICIEIINTIEAA.



171.  ChopmynupyiiTe TeopeMy O [UIMHE JUAroHadd MPSIMOYTOJbHOTO
napajienenumnesaa.

172. Chopmynupyiite CBOMCTBa auaroHanein MPSIMOYTOJIBHOT'O
napajienenumnesaa.

173.  Uro Ha3bIBaeTCS TETPAIIPOM?

174.  Tlepeuncnnte OCHOBHBIEC 3JIEMEHTHI TETPAdIpa.

175.  CdopmynupyiiTe OCHOBHbBIE MIPUHIIUIIBI TOCTPOCHUS CEUCHUIN TETpadapa
IPSIMOYTOJIBHOTO TIapajlieenue/1a.

176.  Yro Ha3bIBaETCS MPU3MOI?

177.  Tlepeuncinte OCHOBHBIC SJIEMEHTHI IPHU3MBI.

178.  Kakas mpusma Ha3bIBaeTCsl HAKJIOHHON?

179.  Kakas nmpusma Ha3bIBaeTCs MPSIMO?

180. 3Bamummre ¢dopmysy BBIYUCIACHUS IUIOMIAAXM TIOJHOM TOBEPXHOCTH
PU3MBI.

181.  Yro Ha3bIBaeTCS MUPAMUION?

182.  TlepeuncnuTe OCHOBHBIC DIEMEHTHI TUPAMUJIBI.

183. 3anmmmure ¢GopMyny BBIYHCIEHUS IUIOMIAAM TOJTHONW TMOBEPXHOCTH
UpaMUIbIL.

184.  Kaxkas nupaMua Ha3pIBae€TCs MPABUIBHOMN?

185.  Kakas nupaMua Ha3bIBa€TCs yCEUECHHOM?

186. TlepeuncnuTe npaBUIbLHBIE MHOTOTPAHHUKH.

187.  UYto Ha3pIBaeTCS MUIUHIPOM?

188.  3anwmmmrte ¢hopmMyy BEIYUCICHUS IUIONIAAN TOBEPXHOCTH [IUIHHAPA.

189.  UYto HazwiBaeTCs KOHycOM?

190. 3anmmmute popmMyny BHIYUCICHUS TUIOMIAIM TOBEPXHOCTH KOHYCA.

191.  Kakoiif KOHyC Ha3bIBAETCS yCEUCHHBIM.

192.  Yro HazwiBaetcs chepoii?

193.  Yro HazpIBaeTcs mapom?

194,  3anumure ypaBHeHUE ChHEpPHI.

195. Tlepeuncnute paszvyuHbIe Cydyad B3aUMHOTO PAaCMOJOXEHUs chepbl U
IJIOCKOCTH.

196.  UYto Ha3pIBaeTCs KacaTeIbHOM MIOCKOCTHIO K cepe?

197. 3anummrte ¢hopMyy BEIYUCICHUS IUIONIAAN TOBEPXHOCTH CEpHI.

198. Ilepeuucnute pa3nuyHbIe CIydyad B3aUMHOTO pPAaCHOJOXKEHHUS chepsl H
MIPSIMOM.

199.  Cdopmynupyiite nousitue odbema.

200. 3anummre  ¢opMyly  BBIYMCIEHHS ~ o0ObeMa  MPSMOYTOJIBHOTO
napajuieNienunena.

201. 3anumure GopMyIly BEIYUCICHUS 00beMa NPAMOI IPU3MBI.

202.  3anummumre GopMyIly BBIUUCICHUS 00beMa IIMIIUHIPA.

203.  Banummwmte GhopMyy BEIYUCICHUS 00heMa HAKJIOHHOW MPU3MBI.

204.  3anummte GopMyy BEIYUCICHUS 00beMa MUPAMHU/IBI.



205.
206.
207.
208.

3anumuTe GopMyTy BHIYUCIECHUS 00beMa KOHYCA.

3anuiute GopMyITy BHIYHCIECHUS 00beMa mapa.

UTto Ha3bIBaeTCS MPSIMOYTOJIBHON CUCTEMOW KOOPJUHAT B MPOCTPAHCTBE?
3anuiuTe aJroOpuTM TIOCTPOEHHUS TOUYEK B TMPSIMOYTOJIBHON CHCTEME

KOOPAMHAT B MPOCTPAHCTBE.

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

Uto Ha3bIBaE€TCSI BEKTOPOM?

Kakwne BekTOpa Ha3pIBatOTCS paBHBIMU?

Uto Ha3bIBAETCS CYMMOM BEKTOPOB?

Uto Ha3bIBAaETCS Pa3HOCTHIO BEKTOPOB?

UTo Ha3bIBAETCS YMHOKEHUEM BEKTOPA HA YUCIO?.
Kakue BexkTopa Ha3bIBalOTCS KOMILJIAHAPHBIMU.
3anummte GopMyIIbl KOOPIUHAT CEPEUHBI OTPE3KA.
3anummre GopMyITy JIMHHBI BEKTOPA.

3anummute GopMyITy pacCCTOSHHS MEXKTY TBYMSI TOUYKAMH.
UYTo Ha3pIBAETCS YIIIOM MEXIY BEKTOPAMHU?

UTo Ha3bIBAETCS CKAISPHBIM IPOU3BEAEHUEM BEKTOPOB?
3anumure GOopMyny BBIUHMCIEHHUS CKaJSPHOTO MPOU3BEIEHUS BEKTOPOB,

3aJaHHbIX CBOMMHU KOOPAUHATAMU.
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