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Pabouas mporpamma pazpaborana B cooTBeTcTBHH ¢ DenepaibHbIM TOCyAapCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHAAPTOM cpeaHero oobmero ooOpaszoBanusi, [IpumepHoii
nporpammoii o marematuke COO, ¢ yuetom @I'OC CIIO u ¢ yuerom IIpumepHoit
nporpammsel npenmera «Marematukay mit CIIO mig Bcex cnenuanbHOCTEW Ha Oasze
OCHOBHO20 00We20 06pPa306aHUs

Opranuzanusi-pazpadorunk: [AIIOY “JIunenknii MEAUIMHCKUI KOJUIEIK .

PazpaboTuuk:

boraueBa OF, IMpCIoAaBaTCiib MaTCMATHKH BBICIIICH KaTCTrOpHH.

Paccmotpeno na 3aceganun LMK OOIL u OI'CO

IIpoTtokon Ne_ ot 202 ron.

[Ipencenarens LIIMK

CormnacoBaHo 3aMmecTHUTElNb JUPEKTOpa MO yuyeOHOU padoTe

Kopnayxosa T.A.




COILEPKAHHUE

IL1anupyemble pe3y/ibTaTbl 0CBOCHHs y4eOHOro npeamera «MaremMaTukay.

Conep:xanune yueOHOro npeamera «MaTteMaTuKa .

TemaTuuyeckoe NJIAHUPOBAHUE.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPE/IMETA
WMATEMATHUKA»

W3ydeHne MaTeMaTUKH 110 JaHHOU IIPOrpaMMe CrocoOCTBYET (POPMUPOBAHHIO Y 00 yUaIOITUXCS
JMYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX pPE3YyJIbTaTOB OOYUYEHHs, COOTBETCTBYIOIIUX
TpeboBaHUsAM (peepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CpPeaHEero OOIIero
o0OpasoBaHusl.

[Tporpamma obecrieynBaeT JOCTHKEHHE CIEAYIONNX PE3YIbTaTOB OCBOSHHS 00pa30BaTeIbHOM
IPOTPaMMBI CPETHEr0 00IIero 0Opa3oBaHusI:

JIUYHOCMHbLE:

1. opueHTalusl OOy4yalolUXCcsi Ha pealu3alyi0 IMO3UTUBHBIX JKU3HEHHBIX IEPCIECKTHB,
WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEAEIICHUIO,
CIIOCOOHOCTh CTaBUTb LIEJIN U CTPOUTH )KU3HEHHBIE IJIAHBL;

2. TOTOBHOCTh U CHOCOOHOCTh OOYyYaroUmIMXCs K CaMOpPa3BUTHIO U CAMOBOCIHTAHHUIO B
COOTBETCTBUU C 00I11€YEIOBEUECKIMHU LIEHHOCTSIMU U HJieallaMi TPakIaHCKOT 0 OOIIEeCTBA;

3. HPaBCTBEHHOE CO3HAHME U MTOBE/IEHUE HA OCHOBE YCBOCHHUS O0IIEUETIOBEYECKHUX IEHHOCTE,
TOJIEPAHTHOT'O CO3HAHUS U MOBEJIEHUS B MOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
TUAJIOT C JPYTUMH JIOJIbMHU, JOCTHTaTh B HEM B3aMMOINOHMMAHMS, HAXOAWTH OOILIME LeIu U
COTPYIHHMYATH JJISI UX TOCTUKECHUS;

4. MPUHITHE TYMAaHUCTHUECKUX LIEHHOCTEH, 0CO3HAaHHOE, YBAKUTEIBHOE U JOOPOKeTaTeIbHOE
OTHOLLIEHHUE K IPYrOMY YEJIOBEKY, €I0 MHEHUIO, MUPOBO33PEHHUIO;

S. pa3BUTHE KOMIIETEHIIMI COTPYAHMYECTBA CO CBEPCTHUKAMH, AETbMHU MIAJIIETO BO3pacTa,
B3pOCJBIMHU B 00pa3oBaTeIbHON, 0OIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIEI0BATENBCKOM, TPOSKTHOM U
JPYTUX BUAAX ESITEIbHOCTH.

6. MHUPOBO33pEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HayKH, 3HAYMMOCTH
HAyKH, TOTOBHOCTh K HaYYHO-TEXHMUYECKOMY TBOPUYECTBY, BIIaJICHHE JOCTOBEPHON MH(popMalueit o
MEPEIOBBIX JOCTUKEHUSIX U OTKPBITUAX MUPOBOM M OTEYECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOIECTBA;

7. TFOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO, B TOM 4YHCIE camMo0oOpa30BaHUIO, Ha
MPOTSKEHUH BCEH JKU3HU; CO3HATENIbHOE OTHOIIEHHE K HEMPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHUIO

yCTHENTHON PO eCCHOHATBHOM U 00IIIECTBEHHOM JIeATETbHOCTH;



8. OCO3HAHHBIN BBIOOp Oyaymieil mpodeccuu Kak MyTh U CHOCOO peaau3aiui COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB;

9. TOTOBHOCTh OOYyYarOMUXCS K TPYAOBOW TPOPECCHOHATIBHON IESITETbHOCTH KaK K
BO3MOXKHOCTH yYaCTHS B PEIICHUH JINYHBIX, O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHATLHBIX
po0Jem;

10. moTpeOHOCTh TPYAUTHCS, YBAKCHHE K TPYAY W JIOIIM TPYyHAa, TPYAOBBIM TOCTHKEHUSM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHE K PAa3HbIM BHJAM TPYIOBOM
NeSITeITbHOCTH;

11. TOTOBHOCTL K CaMOOOCTYXMBAaHUIO, BKJIIOYAas OOYYCHHE U BBIIOJIHCHHUE JIOMAITHUX
00s13aHHOCTEH.

12. ¢usnyeckoe, SMOIMOHATBHO-TICUXOJIOTHYECKOE, COITUAIBHOE OJIaronorydue 00yJaromuxcs B
KU3HU 00pa30BaTEIbHOM OpraHU3alluy, OIIYIICHHE JEThbMH O€30MacCHOCTH U TICHXOJOTHYECKOTO

koMdopTa, HHHOPMAITMOHHON OE301TaCHOCTH.

Memanpeomemmuple pe3ylbTaTbl  OCBOCHHS OCHOBHOW  00pa30BaTeNbHON  IIPOTrpPaMMBbI

NpeACTaBJIeHbl TPeMsl TPYNIIAMH YHHBEPCAJIbHBIX Y4eOHbIX AecTBui (YVY/):

e PEryjJsiTUBHbIC YHUBEPCAJIbHLIC y‘leﬁl—[l)le JelcTBUA

00yuaroWuiics Hay4umcs.

1. CaMOCTOSTENIbHO OMPEAEIATh 1ENIH, 33aaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXKHO
ONPENIETUTh, YTO LENb JIOCTUTHYTA;

2. OIICHUBATh BO3MOJKHBIE TIOCIEJCTBUS TOCTH)KCHHUSI TTOCTABICHHOW €U B JEATEIHHOCTH,
COOCTBEHHOM >KM3HM W KH3HU OKPYKAIOIIUX IFOJIeH, OCHOBBIBASICh HAa COOOPaKEHUSX ITUKH U
MOpaJIu;

3. CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIC 3a7a4ll B OOpa30BaTEIbHON JEATEIHLHOCTH M
JKU3HEHHBIX CUTYaIIMSIX;

4, OIICHUBATh PECYpPChl, B TOM 4YHCJIE€ BpeMs U JPyrHe HeMaTepuajabHbIE PECYpCHI,
HEOOXOUMBIE AJIs JOCTUKEHHUSI TIOCTABICHHOM 11ETIH;

5. BBIOMPATh TMyTh JIOCTHIKEHUS II€JH, IUIAHUPOBATh pEIICHWE TIOCTABICHHBIX 3ajad,
ONTUMU3HPYS MaTEpHUAIbHbIE U HEMAaTEepUAIbHBIE 3aTPATHI;

6. OpraHu30BbIBaTh J(P(HEKTUBHBIN TIONCK PECypCOB, HEOOXOAUMBIX ISl JOCTHXKECHUS
MOCTaBJICHHOM 11eJIH;

7. COIIOCTABJIATH ITOJYYEHHBIN PE3yJIbTaT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee LEIbIO.



e IMO3HABATEJbHBIC YHUBEPCAJBHLIC y'{eﬁﬂble JeHCTBUA

0OyuarWuiica Hay4umcs.:

1. MCKaTh M HAXOJUTh OOOOIICHHBIE CIIOCOOBI PEIIeHUs 3a/1a4, B TOM YHCIE, OCYIIECTBISTh
pa3BepHYThIi MHGOPMAIMOHHBI TIOMCK M CTaBUTh HA €ro OCHOBE HOBBIC (yueOHBIE WU
NI03HABATENbHBIC) 33/1a4H;

2. KPUTHYECKH OLIEHWBATh W HMHTEPIPETUPOBATH HMHPOPMAIMIO C paA3HBIX TO3HIINH,
pacrio3HaBaTh U PUKCHPOBATH IPOTHBOPEUHSI B MH(POPMAIIMOHHBIX UCTOYHUKAX;

3. WCIIOJIb30BaTh PA3JMYHBIC MOJICIIBbHO-CXEMAaTHYCCKUE CPEICTBA JUIS TIPEJCTABIICHUS
CYIIICCTBEHHBIX CBSI3¢H M OTHOIICHUH, a TaK)Ke MPOTUBOPEUUH, BBISBICHHBIX B WH(POPMAIMOHHBIX
HUCTOYHUKAX;

4. HAXOJUTh U TPUBOJUTH KPUTHUYECKUE APTYMEHTHI B OTHOLICHHU JCHCTBUN M CYXKICHHI
JPYTOTO; CIIOKOWHO ¥ Pa3yMHO OTHOCHUTBHCS K KPUTUICCKUM 3aMEUaHUSIM B OTHOIIICHHH COOCTBEHHOTO
CYXJICHUSI, pACCMaTPUBATh MX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

5. BBIXOJIUTh 32 PaMKH Y4eOHOro TpeaMeTa W OCYIIECTBIISATH IICJICHANIPABICHHBIM TTOUCK
BO3MOXXHOCTEH ISl IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOO0B ACHCTBUS;

6. BBICTpauBaTh UHIUBUAYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHHUUEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIC OTPAaHUICHHS,

7. MEHSAThH U YIEPKUBATH Pa3HbIC TO3UIIMH B [I03HABATEIIBHOU 1E€ATEILHOCTH.

e KOMMYHUKATHBHBIC YHUBEPCAJTbHLIC yqeﬁm,le JeicTBUS

00yuaroWuiics Hay4umcs.

1. ocymiecTBIATh AENOBYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK
BHYTPHU 00pa30BaTeIbHON OPraHU3alliY, TaK U 32 €€ MpeaeTaMu ), ToJ0UpaTh MapTHEPOB IS AETOBOM
KOMMYHUKAITUU MCXOJS M3 COOOPKEHHH pe3yTbTaTUBHOCTH B3aMMOJICHCTBHS, a HE JIMYHBIX
CHUMIIATH;

2. TIPU OCYIIECTBIICHUU T'PYNIIOBON pabOTHI OBITh KaK PYKOBOJUTENIEM, TaK U YWICHOM KOMaH/IbI
B Pa3HBIX POJISIX (T€HEPATOP UCH, KPUTHK, UCTIOTHUTENh, BBICTYMAIONIUHN, SKCIEPT U T.1.);

3. KOOPAMHUPOBATH ¥ BBHIMOJHATH pPabOTy B YCIOBUSX pPEANbHOTO, BUPTYAIBHOTO W
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

4. pa3BepHYTO, JIOTHYHO ¥ TOYHO HU3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOIH30BAHHEM a/IEKBATHBIX

(YCTHBIX Y MHCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;



5. paciio3HaBaThb KOH(I)JII/IKTOFeHHBIe CUTyallU U IIPCAOTBpAIIATh KOH(bJ'II/IKTBI J0 UX aKTHUBHOM
(1)213131, BBICTpanBaTh JCJIOBYIO U O6pa30BaTCJII>HyIO KOMMYHUKAIIUIO, n3deras JIMYHOCTHBIX

OLICHOYHBIX CYKICHHM.

Ili1anupyemble pe3yJibTaThl 00yUEeHHUS 10 pa3aeiaM yueOHOro MaTepuaJa 1no npeamery
«MaTeMaTHKA»

AJsire0pa ¥ HaA4YaJIa MATEMATHYECKOI0 AHAJIN3Aa
3. CTpyKTypa yueOHOro nmpeaMera

. O0bem
Buabl yueOHO# padoThI
4acoB
OO0mas yueOHasi HAarpy3ka 00y4aromuxcst 234
Oo0s3aTeIbHAA yUeOHAsl HATPY3KAa 00yYAKOIINXCS,
228
B TOM 4YHCJIe:
Jlexiuu, ypoku 188
PaKTUYECKUE 3aHATHUS 40
7a00paTOpPHBIC 3aHIATHUS
KypcoBasi paboTa (TIpOeKT)
KOHCYJIbTALIUH 2
CamocrosiTesibHasA padoTa 00yYAOLIMXCH
IIpomexxyTouHas arrectanus B popme 3K3aMeHa BO BTOPOM 5
cemecrtpe




4. ConmepxaHue yueOHOTO TIpeaAMeTa
IToBTOpEHuUe

MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAIMOHHBIX TEXHOJIOTHUSAX U
MPaKTUYECKOM AesTeNbHOCTHU. [lenu u 3a1aun n3yyeHuss MaTeMaTUKH MPU OCBOCHUU
npodeccuii cpeauero npodeccuonanbHoro oopazopanus. CTeneHb ¢ HaTypalbHbIM
MoKa3aTelieM U ee CBOMCTBa. PelieHne ypaBHeHH 1 HEPABEHCTB.

Pa3nen 1. JlelicTBUTE/IbHBIE YK CJIA

[lenbie u panuoHanbHble yKcia. JlelicTBUTeNnbHBIE yncaa. beckoHeuHo yObIBaromias
reoMeTpuyeckasl mnporpeccusi. ApuMeTHuecKuil KOpEeHb HaTypajbHON CTEIEHHU.
CreneHb ¢ pallMOHAIBHBIM M JAEHCTBUTEIIBHBIM MOKA3aTEIsIMUA, UX CBOMCTBA. KopHHu
HaTypaJIbHOM CTENeHM M3 4Yuclia U uX cBoicTBa. IIpeoOpa3zoBaHue palrmoHaIbHBIX
BBIPAKCHUM.

Paszneun 2. CreneHHass pyHKIUA

CrenenHass (QyHKIus, ee cBoWcTBa U Tpaduk. B3aumHO 00paTHblE (QYHKIUU.
PaBHOCMIBHOCTD ypaBHEHMM, HEPaBEHCTB, CUCTEM. lppalmoHanbHbIE ypaBHEHUS.
OCHOBHBIE TIPUEMBI MX pEIICHUS (Pa3T0KEHUE HA MHOXKHUTEIH, BBEIECHHUE HOBBIX
HEU3BECTHBIX, MOJACTAHOBKA, rpaduueckuii Metox). HWppalnuroHanbHble HEPaBEHCTBA.
[IpeoOpa3zoBaHuEe CTENIEHHBIX BbIPAXKEHUI

Pasznea 3. IlokazareabHas GyHKIus

[TokazatenbHast ¢yHkuus, ee cBoiictBa u Tpaduk. [lokazaTenbHble ypaBHEHUS.
[Toka3arenbHble HepaBeHCTBA. CUCTEMBbI MOKA3aTENIbHBIX YPAaBHEHUN W HEPABEHCTB.
OcCHOBHBIC TIpUEMBI HMX peEIICHUsl (pa3’OoKEHHE HAa MHOXWUTENU, BBEICHUE HOBBIX
HEU3BECTHBIX, MOJACTaHOBKA, rpaduueckuii meton). [IpeobpazoBanue mokazaTeIbHbIX
BBIPAKEHUM.

Pasznea 4. Jlorapugmudeckas pyHkumus

Jlorapudmer. CsoiictBa sorapudmoB. OCHOBHOE JOTapu(MUUYECKOE TOKIECTBO.
Hlecsatuunbie u HaTypanbHble Jorapudmbl. [lpaBuna neiicTBuil ¢ jorapudpmamu.
[lepexon x HOBOMYy ocHoBaHui0. [IpeoOpa3zoBanue nOrapu(PpMUYECKUX BBIPAKCHUM.
Jlorapudmuueckast pyHKIus, ee cBoicTBa u rpaduk. Jlorapudpmudeckue ypaBHEHHUS.
Jlorapudmuueckue HepaBeHCTBA.

Pazgea 5. Ilapa/ieJbHOCTH NPAMBIX H INIOCKOCTEM

AKCHOMBI cTepeoMeTpur. B3anMHOe pacronoXeHue ABYX MPSIMBIX B MPOCTPAHCTBE.
[TapajutenbHOCTP  HPAMOM M INIOCKOCTH.  [lapaiuielbHOCTP  ITOCKOCTEM.
['eomeTpudeckne mpeoOpa3oBaHUs  MPOCTPAHCTBA:  MApAUICTBHBIM  TMEpPEHOC,
CHUMMETpHUSI OTHOCHUTENBHO IUIOCKOCTH. [lapaiuienbHoe mnpoektupoBanue. llnomans



OpTOroHaNBbHOM mpoekiuu. M3o0paxkeHue mpocTpaHcTBeHHBIX ¢uryp. Terpasap u
NapauIeIeIUIe].

Paznen 6. IlepnieHAMKYJISIPHOCTH NPAMBIX U IJIOCKOCTEH

[lepneHANKYISPHOCTH IPSIMOM U MIIOCKOCTH. [leprieHauKyIsp 1 HaKJIOHHAsA. YTOJ
MEXIY MPSMOM U IIIOCKOCTHIO. JIByTpaHHbIN yroil. YT0JI MEXy TUIOCKOCTSIMH.
[lepneHANKYISPHOCTH ABYX IIOCKOCTEH.

Paznen 7. Tpuronomerpudeckue GpopmyJibl

Panunannas mepa yrna. [loBopoT TOUkM BOKpYr Hauajna koopauHaT. OmpexaeiieHue
CUHYCa, KOCUHYyCa U TaHI€HCa yrJia. 3HaKU CUHYCa, KOCUHYCA U TAHT€HCa. 3aBUCUMOCTh
MEXJly CHUHYCOM, KOCHHYCOM W TaHF€HCOM OJHOTO W TOro K€ yIJia.
Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCUHYC U TAHT€HC YIJIOB O U -0.. DOpMYJIbI
cnoxxeHusi. CHHyC, KOCUHYC U TaHT€HC ABOMHOTO yria. ®opmysl npuseaeHus. Cymma
U pa3HocTh cuHycoB. CyMMa U pPa3HOCTh KOCHHYCOB. lIpeoOpazoBanue CyMMbl
TPUTOHOMETPUUECKUX (PYHKITNI B IPOU3BEACHUE U MPOU3BEICHUS B CYMMY.

Pasznen 8. Tpuronomerpuyeckue ypaBHeHUs!

ApKCUHYC, apKKOCHHYC, apKTaHI'eHC. Y paBHEHHE COS X =a. YpaBHEeHHE Sin X =a.
VYpaBaenue tg X=a. [IpocTeimme TPUrOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA.

Paznen 9. Tpuronomerpudeckue GpyHKIUN

Onpenenenus (yHKuuii, ux cBoiictBa W rpaduku. I[IpeobpazoBanusi rpaduKoB.
[TapajutesbHBIN NIEPEHOC, CUMMETPHUS OTHOCUTEIBHO OCEW KOOPAWHAT U CUMMETPUS
OTHOCUTEIFHO Hayajia KOOPJIWHAT, CHUMMETPHUs OTHOCHUTEIBHO TMpPSMONH y = X,
pacTsDKeHUE U CKaThe BIOJIb oceil koopauHaT. O0jacTh OonpeneneHuss U MHOXKECTBO
3HAYEHUU TPUTOHOMETPUYECKUX (PYHKIUH.; rpapuK GyHKUIUHU, TOCTPOCHHUE TpaduKoB
byHKIMH, 33 JaHHBIX PA3IUYHBIMU cTIOCO0aMU. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD,
OTPaHMYEHHOCTh, TEPUOJUYHOCTh. [IpoMexyTkm Bo3pacTaHus © yObIBaHUS,
HauOoNplllee W HAWMEHbIIEE 3HAYEHWS, TOUYKH OJKCTpeMyma. [ 'padudeckas
uHTeprpetanus. [[puMeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B pEaTbHBIX MTPOIIeccax u
sBNeHUsIX. Apudmernueckue omepanuu Han QyHkmusvmua. CrokHas QYHKIHS
(xommo3umust). CBolicTBa PyHKIIMU Y = COS X U ee rpaduk. CBoicTBa GyHKIMH y = SiN
X u ee rpadpuk. CpoiictBa ¢yHkimu y = tg X um ee rpadukx. OOpaTHBIC
TPUTOHOMETpUUYECKUE QYHKIUH.

Paznen 10. MHOrorpaHHMKH

[TonsiTue MHororpaHHuka. Bepiiubbl, peOpa, IpaHu MHOrorpaHHuka. Pa3BepTka.
MHororpansbie yribl. Bbimykiable MHOrorpaHHuku. Teopema Oitnepa. IIpusma.
[Ipsimas u HaknonHas nmpusMa. [IpaBunbHas npusma. [lapamnenenunesn. Ky6. [lpuszma.



[Inpamupna. IlpaBwibHple MHOrOrpaHHuKH. llupammpa. IlpaBunpHas nmpamuzaa.
VYceuennas nupamuja. Terpazap. Cummerpun B KyOe, B apajuieJenuIee, B Ipusme
u nupamusie. Ceuenust Kyoa, mpu3Mbel U nupamuabl. [IpeactaBieHue 0 NpaBUIIbHBIX
MHOI'OIpaHHMKaX (TeTpaszape, KyOe, OKTasape, 10JAeKadipe U UKOCadpe).

Paznen 11. BekTopbl B IPOCTPAHCTBE

BekTopbel. Moaynb Bektopa. PaBeHCTBO BekTOpOB. Ci0keHHE BEKTOPOB. Y MHOKEHUE
BeKkTOpa Ha unciio. Komruianapueie BeKTOpbl. PasziokeHne BEeKTopa 1Mo HarpaBIeHUSIM.
VYron mexny nBymst Bekropamu. [Ipoekius BekTopa Ha och. KoopauHaThl BEKTOpa.
CkansipHoe NpPOU3BEIICHHE BEKTOPOB. MCHOIB30BaHME KOOPAMHAT M BEKTOPOB IPHU
pelIeHUH MaTEMAaTUUECKUX U MPUKIIAHBIX 3a1a4.

Paznen 12. MeToa KOOpAMHAT B NIPOCTPAHCTBE

[IpsimoyronbHast (nekapToBa) cucTeMa KoopAMHAT B mpocTpanctBe. Dopmyna
pPacCTOSTHUSL MEXKIY JBYMsI TOYKaMH. YpaBHEHHS c(hepbl, IUIOCKOCTH U MPSIMOIl.
KoopauHaTel TOUkM U KOOpIHUHATHI BekTopa. [Ipocrelive 3amaum B KOOpAWHATaX.
CkansipHoe NPOU3BEIICHHE BEKTOPOB. BbIUMCIIEHHE YIJIIOB MEXAY MNPSIMBIMU U
IJIOCKOCTSAMM. [BHKEHUSI.

Pa3nen 13. [IpousBoaHasi U ee reoOMeTPUUYECKUI CMBICII

[TonsiTue 0 MPOU3BOAHON (PYHKIMHU, €€ TeOMETPUYECKUH M (U3HUECKUH CMBICIL.
VYpaBHeHue kacatenbHOW K Tpaduky (yHkiuu. [Ipon3BogHbBIE CyMMBbI, pa3HOCTH,
npousBefeHusi, dYacTHble. [IpOM3BOJHBIE OCHOBHBIX JJIEMEHTAPHBIX (PYHKIUH.
[Ipumenenne TPOU3ZBOMAHON K MCCIEAOBAHUIO (DYHKIIMI W TOCTPOCHUIO T'PaUKOB.
[TpousBoaHbIe 00paTHOMN QYHKIIMK U KOMITO3UIIMK (PYHKITMU. BTopast mpousBoHas, ee
reoOMeTpuYeCKuid U (Qu3nueckuii cMbici. HaxoxmeHue CKOpocTH njisi mpoliecca,
3a1aHHOTO (hOopMYyI0it U rpaduKOM.

Paznen 14. IlpumeHeHue NPOU3BOAHOI K MCCIEIOBAHUIO QYHKIMH

Bo3pacranue wu yObiBanwe ¢GyHKUMH. OKCTpeMyMbl (QyHkiuu. [Ipumenenue
IPOU3BOJHON K TMOCTpOeHUIO TpadukoB (yHkiui. Haunbonbliee M HauMeHblee
3HaueHuss (QyHkuuu. Ilpumepbl HCMOAB30BAHMS MPOU3BOAHOW IS HAXOXKIACHUS
HaWIy4lIEero peIeHrs B IPUKIIAJHBIX 3a/1a4ax.

Paznen 15. Unrerpan

[TepBooOpaznas. [IpaBuna HaxoxaeHUS MEepBOOOpa3HbIX. [lnomaas KpUBOIMHEHHON
Tpaneuuyd W UHTErpajg. BblUMCICHWE IUIOIIAAM KPUBOJIMHEMHOU  Tpaleluu.
Brruuciienve naTerpaiioB. BelanciaeHne miiomaiei ¢ noMoubo naTerpainos. @opmyna
Herorona—JleitOnuia. Ilpumepsl npumeHeHuss uHTerpaia B (U3UKE U T€OMETPUH
[IprumeHeHune Mpou3BOAHOM U UHTErpasia K pEeLICHUIO IPAKTUYECKUX 3a/1a4.



Pa3znen 16. KomOunaTopuka

OCHOBHBIE MOHATHS KOMOMHATOPUKHU. 3a/1a4 Ha MOJICYET YKcia pa3MelIeHHH,
NIEPECTAaHOBOK, codeTaHmil. Pemenne 3amad Ha mepebop BapuanToB. Popmyrna OmHOMA
Herotrona. CoiicTBa GMHOMHUHATIBHBIX KO3()(PHUIIMEHTOB.

Pazgea 17. DneMeHTHI TEOPUN BEPOATHOCTEH U CTATHCTHKA

CoObrtusi.  KomOunanmu coOwituii. [IpoTuBomosnoxkueie coObiTHs. BeposTHOCTH
coOpitusi.  CrnokeHwe  BeposTHOcTed. HesaBucumbie  coOBITHS.  YMHOKEHHE
BeposiTHOcTel. Cratuctudeckas BepoATHOCTh. CiydailHble BeIU4MHBL. LleHTpanbHbIe
TeHAaeHuuu. Mepbl paszOpoca. llpencraBienune paHHbIX (TaOMUIBL, AUArpamMbl,

rpadukn).
Paznen 18. Huiaunap, koHyc, map

[unuaap u KoHyc. YcedeHHbI KoHyc. OCHOBaHUE, BbICOTa, OOKOBasl MOBEPXHOCTb,
oOpasyromias, pa3eptka. OceBble CEUCHHMS U CEUYEHUs, NapajuiebHbIe OCHOBAHUIO.
[ap u cdepa, ux ceuenunsd. KacarenpHas miaockocTs k cdepe. [nonaas noBepXxHocTH
nunusapa. Konyc. [Tnomans nosepxnoctu konyca. Cdepa u map. [nomans cdepsl.

Pa3znen 19. O0bem Tea

[Tonarne ob6véma. OO0beM u ero wm3Mmepenwme. HMuterpampHas Qopmymna obObema.
®opmynsl o0bema KyOa, MpSMOYTOJIbHOTO Mapajuieienurnena, MpU3Mbl, LUIUHIPA.
dopmyssl 00BeMa TUPaMHIBL U KOHYca. POPMYITBI TUTOIIAIN TTOBEPXHOCTEH IIUITHHPA
u KoHnyca. ®opmyibl o0beMa mapa u mwiomaau cgepsl. OObEM MIAPOBOIO CETMEHTA,
IapOBOTrO €O W IIapoBoro cekropa. IlogoOue Tten. OTHOIIEHMs MIIOIIAaeH
MOBEPXHOCTEH 1 00bEMOB TTOJOOHBIX TEJI.

Pasznen 20. O60o01maromee nosropeHue Kypca «Maremartuka»

Kopnu, crenern u norapudmel. Y paBHEHUS: TTOKA3aTeIbHbIE, IOTapU()MUUECKHE.
Hepasenctsa. Tpuronomerpuueckue Gpopmyibl. [IponsBoanas u npaBuia
muddepennupoBanus. Murterpai.



TemaTuyeckuii maaH yueOGHOTO IpeaMeTa

Ne n/m Tema 3ansATHSA Koun4ecTBo n3 Kp,k
4acoB
Kp
IloBTOpPEHME 4 2
1-2 BBenenue B kypc MmaTeMaTUKHI 2
3 CreneHb ¢ HaTypaJIbHBIM MTOKA3aTeJIeM U €€ CBOWCTBA 1
4 Pewienne ypaBHEeHUN 1 HEPABEHCTB 1 2
Pasznen 1. JleiicTBUTEIbHBIE YHCJIA 10
5-6 Ilenble u paroHalIbHBIE Yncia. JleficTBUTENbHbIE YHCIa 2
7 beckoneuHo yObIBarolias reoMeTpruuecKasi Iporpeccust 1
8-10 Apudmerndeckuit KOpeHb HaTYPaJIbHON CTENECHH 3
11-12 Crenens ¢ pallMOHATBHBIM U JIEHCTBUTEIbHBIM 2
noKa3aTessiMH
13-14 [TpeoOpa3oBaHus BBIpAXKEHUA, COAEPIKALIMX CTETICHH. 2
Paznea 2. CrenenHnast pyHKuus 10
15-16 CrenenHnas GyHKIUS, €€ CBOMCTBA U rpaduk 2
17 B3aumuo oOpaTHble GyHKIIH 1
18 PaBHOCUIIBHBIE YpaBHEHUS U HEPABEHCTBA 1




19-20

Hppanuonaibuble ypaBHEHUS

21-22 Pemenune uppannoHanbHbIX ypaBHEHUN
23-24 Pemenue nppamnroHagbHBIX HEPABEHCTB
Pa3znen 3 IMoka3aTenbHasi GyHKIUSA 12
25-26 [ToxazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduk
27-28 [TokazarenbHbIC YpaBHEHUS
29-30 Pemenne mokazaTenbHBIX YpaBHEHHHA
31-32 [TokasarenpHbIC HEPABEHCTBA
33-34 Pemenne mokazarenbHBIX HEPABEHCTB
35-36 CucTeMbl MOKa3aTeNbHBIX YPaBHEHUH U HEPABEHCTB
Pazneua 4. Jlorapugmuyeckas pyHKous 14
37-38 Jlorapugmsl. CoiicTBa Jorapupmos
39-40 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI
41-42 Jlorapudmuueckas pyHKIUS, €e CBOMCTBA U Tpaduk
43-44 Jlorapudmuueckre ypaBHeHUs
45-46 Pemenue norapudmuueckux ypaBHEeHHM
47-48 Jlorapudmudeckue HepaBeHCTBA
49-50 Pemenune norapupMuieckux HEpaBeHCTB




Pa3pean S. IHapanieJbHOCTh NPAMBIX U IJIOCKOCTEH 10
51-52 AKCHOMBI CTEPEOMETPUU
53-54 [TapayeTbHOCTh MPSIMBIX, TIPSIMOM U TIJIOCKOCTH
55-56 B3anMHoOe pacmosokeHue MpsSMbIX B IPOCTPAHCTBE. YTOJI
MEX1y JIBYMS NPSIMBIMU
57-58 [TapayeabHOCTh TUIOCKOCTEH
59-60 TeTpasp v mapasienenure
Pa3neu 6. IepneHINKYJISIPHOCTH MPSIMBIX H ILIOCKOCTEH 10
61-62 [lepneHiuKyISIpHOCTH MPSAMOM U MIIOCKOCTH
63-64 Pemenue 3am1a4 no teme «llepneHANKyYIIPHOCTD MPSIMOK |
TUTOCKOCTH
65-66 [MeprieHIUKYISIp ¥ HAKIOHHBIC. YTOI MEXAY PSIMON U
TUIOCKOCTBIO
67-68 JIByrpanssiit yroi. [lepneHauKyIsipHOCTb TIOCKOCTEN
69-70 Pemenwue 3ama4 mo Teme «JIByrpaHHBII yToI.
[IeprieHIUKYIAPHOCTD INIOCKOCTEN»
Paznea 7. Tpuronomerpuueckue popMyJibl 22
71-72 Panuannas mepa yria
73-74 [ToBOpPOT TOUKM BOKPYT Hayajga KOOPAUHAT




75-76 Orpezenienne CUHyca, KOCUHYCa M TaHT€HCA yrila 3HAKU 2
CHHYCa, KOCHHYCa U TaHT€HCa
77-78 3aBUCUMOCThH MEXAY CHHYCOM, KOCHHYCOM U TaHT'€HCOM 2
OJTHOTO M TOTO K€ yIia
79-80 KonTpomnpHas padora 3a 1 cemecTp 2
Bcero 3a 1 cemecTp 80 12
2 cemecTp
81-82 TpuronomeTprdecKkue TOKIECTBA 2 1
83-84 CuHyC, KOCHHYC U TAaHTCHC yTJIOB O ¥ -0 2
85-86 DOopMYITBI CITOXKCHUS 2
87-88 CuHyC, KOCHHYC U TaHTE€HC JIBOMHOTO yTJIia 2
89-90 DopMyITBI IPUBEICHUS 2
91-92 CymMma 1 pa3HOCTB cuHYCOB. CyMMa M pa3HOCTb KOCHHYCOB 2 1
Paznea 8. Tpuronomerpuyeckne ypaBHeHust 10 2
93-94 YpaBHeHue COS X =a 2
95-96 VYpaBHenue Sin X =a 2
97-98 VYpaeHenue tg X=a 2
99-100 Penrenne TpuroHOMETpHUYECKUX ypaBHEHUN 2




101

Pemienne TpUroHOMETpUYECKUX HEPABEHCTB

102 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN U HEPABEHCTB
Pa3zpnen 9. Tpuronomerpudeckne pyHKIIUN 10
103 O06nacTh onpeeIieHns] 1 MHOYKECTBO 3HAUYCHUM
TPUTOHOMETPUUECKUX (PYHKIIMA.
104 YeTHOCTh, HEUYETHOCTh, IIEPUOANIHOCTD
TPUTOHOMETPHUECKUX (PYHKIIHIA
105-106 CaoticTBa (DyHKIIUH Y = COS X U ee rpadux
107-108 CaoiicTBa (hyHKIIUH y = SiN X U ee rpaduk
109-110 [IpeobpazoBanust rpaduka GyHKIUH y = SiN X
111 CgoiicTBa ¢yHkuuu y = tg X u ee rpaduk
112 OOpaTHble TPUrOHOMETpUUYECKHE (QYHKIUU
Pa3znean 10. MHororpaHHUKH 10
113-114 ITonsiTne MHOTOrpanHukKa. IIpusma
115-116 Pewmenue 3anau no reme «lIpuzmar
117-118 [Tupammna
119-120 Pemenne 3amgau no reme «Ilupamuga»
121-122 [TpaBuiIbHBIE MHOTOTPaHHUKH
Paszpnen 11 BekTops! B npocTpaHcTBe 10




123-124

[TonsiTue BEeKTOpa B MIPOCTPAHCTBE

125-126 CroxeHue ¥ BBIUUTAaHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha
YHCIIO0
127-128 Pemenue 3anay no teme «CnoxeHue 1 BBIYMTAHNE
BEKTOPOB. YMHOKEHUE BEKTOPA HA YUCIIO»
129-130 KommnanapHbie BEKTOPbI
131-132 O6o6marmuii ypok o teme «BeKTopsl B TPOCTPAHCTBE»
Pa3znen 12. MeTo KOOPAHHAT B IPOCTPAHCTBE 10
133-134 KoopauHatsl TOUKH ¥ KOOPJIMHATHI BEKTOpA
135-136 [Ipocreiimme 3aga4n B KOOpAMHATAX
137-138 CkayisipHOE MTPOU3BEICHUE BEKTOPOB
139-140 Boruncnenue yriioB Mex1y NpsIMbBIMU U IJIOCKOCTSIMU
141-142 JBrokeHus
Paznen 13. IIponsBonHasi M ee reOMeTPHYECCKUIA CMBICI 10
143 [IpousBoHas
144 [Tpon3BoiHas cTeneHHON QyHKIMH
145-146 [IpaBuna muddepeHmpoBaHus
147-148 [Tpon3BoIHBIE HEKOTOPBIX DJIEMEHTAPHBIX (QYHKIUI




149-152

I'eomeTpuueckuii CMbICIT ITPOU3BOAHOMN

Paznen 14. IIpuMeHeHHre NPOU3BOAHOM K HCCIeI0BAHUIO QyHKIMHT 10
153-154 Bo3spacranue u yobiBaHue GyHKIIUHA
155-156 DKCTpeMyMbl (D YHKITMH
157-158 [IpumMeHeHne MPON3BOTHON K TOCTPOSHUIO IPaduKOB
byHKIHHA
159-162 Haubonbiiee u HanMeHblee 3HaUeHUs (PyHKINUN
Paznen 15. HNuTerpan 14
163-164 ITepBooOpa3znas. [IpaBuiia Hax0XkIEHUS TIEPBOOOPA3HBIX
165-166 [1nomaae KpUBOJMHENHON Tpaneluy U UHTETpall
167-168 Boruncnenue miomaay KpUBOJIMHEHHON Tpanenuu
169-170 Brruucnenue naTerpasoB
171-172 Brruncienue miuomaaei ¢ TIOMOIIbI0 HHTErPAJIOB
173-176 [IpumeHneHne Mporu3BOIHON U UHTETpalla K PELICHUIO
NPaKTUIECKHUX 3a/1a9
Paznen 16. Kom0nnaropuka 10
177-178 [IpaBuno npounsseneHus




179-180 [lepecTanoBku
181-182 Pazmemenus
183-184 Coueranus u UX CBOICTBa
185-186 bunom Herotona
Paznen 17 DJIeMeHThI TEOPHHU BEPOATHOCTEH M CTATHCTHKA 10
187 Co06biTusi. Kombunanuu coosituit. [IpoTrBONONoxHbIe
COOBITHS
188 BeposTHOCTE COOBITHS
189 CrnoxeHne BEpOSTHOCTEH
190 He3zaBucumelie coObITHSA. Y MHOKEHUE BEPOATHOCTEH
191-192 Pemenue 3amau o reme «CiioxeHuE BEPOSITHOCTEH.
YMHOXK€EHNE BEPOSITHOCTEN
193 CraTuctudeckas BEpOSITHOCTb.
194 Crnyuaiinble BennuuHbl. L{eHTpanbHble TeHASHINU. Mephl
paszbpoca
195-196 Pemenue 3anay no reme «Craructuueckasl BEPOATHOCTb.
[{eHTpanbHbIC TSHICHIINN))
Paznen 18. Hnauuap, KoHYyC, Wap 10
197 Hunuugp. Inomanb noBepXHOCTU HUIUHIPA




198-199

Pemenue 3anau no teme «llnomane noBepxHoctu
LHUIMHIpa

200 Komnyec. [Tnomans moBepxHOCTH KOHYCA
201-202 Pemenue 3anau no teme «Ilnomanp moBepxXHOCTH KOHYCa»
203-204 Cdepa u map. [Lnomans cdepsl
205-206 Pemenue 3amau o teme «Temna BpameHus»
Pa3zngen 19. O0BeM Tea 12
207 [Toustue 06bémMa. O6BEM NPAMOYTOJIBLHOIO
napaiesienuea
208-209 OO0BEM IPU3MBI U IIHIIHH]IPA
210 O0bem nupamMubl 1 KOHycCa
211-212 Pemenue 3amau mo teme «O0BEM TUPaAMUIIBD)
213-214 Pemenue 3amau mo reme «O0BEM KOHYCa»
215-216 O0béMm mapa. OO0BEM IAPOBOTO CETMEHTA, IIAPOBOTO CJIOS U
IIaPOBOTO CEKTOpa
217-218 KonrtponsHas pabota 3a 2 cemectp
Paznen 20 Oo6o0maromee nopropeHune Kypca «MaremaTruka 8
219 KopHu, crenenu u norapudmel
220 YpaBHEHUS: MOKa3aTelbHbIE, Jorapu(pMUIecKre




221-222

HepasencrBa

223 TpuronomeTrpuueckue GoOpMyJIbI
224 [TpousBoaHas u npaBuia quddepeHIpoBaHms 1
225-226 WuTerpan 1
146 28
KoHncynbranuu 2
Bcero 3a 2 cemectp 146
[Ipomexxyrounas arrectanus B opMe dK3aMeHa BO 2 6
cemecTpe
Bcero 234 40




