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1. InanupyeMble pe3yJbTaThl H3yYeHHSI Kypca MATeMaTUKH

AJire0pa ¥ HAYaJIa MATEMATH4YECKOI0 aHAJIU3a (MPOoPUIbLHBII YPOBEHb):

- c(hopMHPOBAHHOCTh TPEJCTABICHUNH O HEOOXOJUMOCTH JOKA3aTEeNbCTB MPU OOOCHOBAHUU
MaTeMaTHYECKUX YTBEPXKICHHA M POJIM aKCHOMAaTHKH B TIPOBEICHUHM JEIYKTHBHBIX
pacCyKIeHUH;

- copMHPOBaHHOCTH MOHATUHHOTO armapara MO OCHOBHBIM pa3jeiiaM Kypca MaTeMaTHKH;
3HAHUW OCHOBHBIX TEOpeM, GOPMYII U YMEHUS UX MPUMEHAITh; YMEHHSI JOKA3bIBATh TEOPEMBI U
HaXO/IUTh HECTAaHIAPTHBIE CIIOCOOBI PEIICHUS 33134,

- cpOpPMUPOBAHHOCTh YMEHUN MOJETUPOBATH PEAIbHBIC CUTYAI[UH, UCCIEA0BATh MOCTPOCHHBIC
MOJIEJIA, HHTEPIIPETUPOBATH IMOTYYECHHBIN PE3yIIbTaT;

- cOpMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX OHITHUSX MAaTEMATHUECKOTO aHAIN3a U UX
CBOWCTBaX, BIIQJICHUE YMEHHEM XapaKTepH30BaTh TIOBEACHUE (YHKIIHMA, WCIOIB30BAHHE
MOJIYYE€HHBIX 3HAHUU JJIs1 OTIMCAHUS U aHAIIM3a PEAbHBIX 3aBUCHMOCTEH;

- BIIQJICHUE YMEHUSIMH COCTABJICHHS BEPOSTHOCTHBIX MOJENEH IO YCIOBHIO 3alayd W
BBIYHCIICHHUSI BEPOSTHOCTH HACTYIUJICHUS COOBITHIA, B TOM 4YHCIE C TpUMEHEHUEM (OopMYI
KOMOWHATOPHKH W OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH; WCCICIOBAHHS CITydaifHBIX
BEJIMYUH TI0 UX PACIPEICICHHUIO.

6 TUYHOCHHOM HANPAGIEHUU:

¢ c)OPMUPOBAHHOCTD L[EJI0CTHOTO MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPaKTUKH;

® YMCHHUC SACHO, TOYHO, I'paMOTHO HU3JIaraTb CBOW MBICIIA B yCTHOI>'I U IIUCbMEHHOU
pcyuu, MOHUMATb CMBICII IOCTaBJICHHOU 3aa4yu, BBICTPpAMBATL apryMCHTAIlUIO, IPUBOAUTH
MIPUMEPBI U KOHTPIIPUMEDBI;

¢ KPUTUYHOCTL MBIINUICHUSA, YMCHHUC pacCllo3HaBaTb JIOTUYCCKU HCKOPPCKTHBIC
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

e TIpE/ICTaBIIEHNE O MAaTEMAaTHYECKON Hayke Kak cepe 4eIoBeuecKO NesTeIbHOCTH,
06 oTallax €€ pa3BUTHUSA, O €€ 3HAUYUMOCTH AJId pa3BUTHUA HUBUIU3ALIUUA;

® KPEaTUBHOCTh MBILUICHUS, UHUIIMATHBA, HAXOJYMBOCTh, aKTUBHOCTh MPU PELICHUHN
MaTeMaTHYeCKUX 3a7au;

eyMEHHE KOHTPOJUPOBATH TMPOIECC H pPe3ydbTaT Y4eOHOW MaTeMaTHYecKOi
ACATCIIbHOCTH,

¢ C1I0COOHOCTh K 3MOIIMOHATBHOMY BOCIPHUSATHIO MaTeMaTHYeCKHMX OOBEKTOB, 3a/ad,
pELIECHHH, pacCCyKICHU;

OcHOBHbIE HaNpaBJICHUS BOCIIUTATEIBHOMN 1€ATEeIbHOCTH:

1. I'paxxnanckoe BOCIUTAHUE:

TOTOBHOCTbH K BBIIIOJTHECHHUIO O6H3&HHOCT€I>'I rpaxiaHnnuHa 1 peajin3alu €ro mpas, MPCACTABICHUC O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH, TPOIIETYD
TPaKIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U TIP );

2. [TaTpuoTyeckoe BOCIIUTAHUE:

MIPOSIBJICHUE UHTEPECA K IIPOLUIOMY U HACTOSIIEMY POCCHUMCKON MaTEMaTUKH, LICHHOCTHBIM
OTHOILIEHUEM K JTOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBL,
K UCTOJIB30BAHUIO ATUX JOCTH)KEHUH B IPYTUX HAyKax M MPHUKIAAHBIX chepax

3. JIyXOBHO — HPaBCTBEHHOE BOCIIUTAHUE TOTOBHOCThH K 00CYKJIEHUIO ITHUYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTHUYECKUM MMPUMEHEHUEM JOCTUKEHHUI HayKu, OCO3HAHUE BaXKHOCTH MOPAJIBLHO-
STUYECKUX TPUHIIUIIOB B ACSITEIHHOCTH YUEHOTO



4. DcTeTHYECKOE BOCIIUTAHUE:

CIOCOOHOCTh K 3MOLIMOHATIBHOMY U 3CTETHUECKOMY BOCHPUATHIO MAaTEMaTHYECKUX O0BEKTOB,
3a]1a4, pelIeHUH, pacCyKIEHHUI; yMEHUE BUIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. lleHHOCTH Hay4HOrO ITO3HAHUA:

OpHUEHTAIMS B IEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeNIOBEKa, MPUPO/IbI U 00lIecTBa, MOHUMAaHUE MaTEMaTHYECKON HayKH
KaK cepbl YeIOBEYECKOM IeATEIbHOCTH, STANOB €€ pa3BUTHUS M 3HAUUMOCTH /ISl pA3BUTHUS
LMBUJIN3ALMH; OBJIAJICHHUE SA3bIKOM MaTEMAaTUKU U MaTeMaTH4YeCKON KyJIbTYpOi KaKk CPeICTBOM
MMO3HAHMS MUPA; OBJIAJICHUE TPOCTEUILIMMU HaBbIKAMU UCCIIEI0BATEIbCKON IeATEIbHOCTH.

6. dusnueckoe BOCIIUTaHUE, POPMUPOBAHUE KYIBTYPhI 310POBbSI U YMOIIMOHAIBHOTO
Onaromnony4us:

TOTOBHOCTh IPUMEHSATh MAaTEMaTHYECKNE 3HAHUS B MHTEPECAX CBOETO 3/JOPOBBS, BEACHHS
3I0pOBOT0 00pa3a )KU3HU (3I0POBOE MUTAaHKE, COAUTAHCUPOBAHHBIN PEKUM 3aHATUN U OT/IBIXA,
peryispHas pu3nveckas akTUBHOCTh); C(HOPMUPOBAHHOCTH HaBBIKa pe(IEeKCUH, TPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO JKe IpaBa JPyroro yeroBeka.

7. Tpy1oBOE BOCIIUTaHUE:!

VYcTaHOBKa Ha aKTUBHOE YYaCTHE B PEIICHUN IIPAKTUYECKUX 3a7a4 MaTCMaTHIECKON
HaIpaBJIEHHOCTH, OCO3HAHUE BaKHOCTU MAaTEMAaTUYECKOr0 00pa30BaHMsl HA IPOTSXKEHUN BCEH
KHU3HU VI yCHEIHOW MPOo(peCCHOHATbHON AEATEIBHOCTU U Pa3BUTHE HEOOXOAUMBIX YMEHUH;
OCO3HAHHBIHM BHIOOP M MOCTPOCHUE UHIAUBHIYaTbHON TPACKTOPUN 00pa30BaHUs U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

8. DKOoJIOrnuecKoe BOCIUTAHUE:

OpHMEHTAlUs Ha IPUMEHEHNE MAaTeMaTHIEeCKUX 3HAHUN /IS pelIeHuUs 3a0a4 B 001acTH
COXPAHHOCTH OKPYKAIOLIeH Cpe/ibl, INTAHUPOBAaHHE TIOCTYIKOB M OLIEHKH UX BO3MOXKHBIX
TIOCJIEACTBUH ISl OKPY’KaIOIIEH cpeibl; 0CO3HAHKE IIT00AIBHOTO XapaKkTepa KOJIOTHYECKHUX
npobIeM U yTeH UX pereHHs.

6 MemanpeoMemHoM HaAnPaeIeHUU:

e  [pexacTaBieHHsS 00 UIESX U O METOJaX MAaTeMaTUKHU KaK YHHUBEPCAJIbHOM S3bIKE HayKU U
TEXHHUKH, CPEACTBE MOJICTUPOBAHUS SBJICHUI U MPOLIECCOB;

e  yMEHHE BHJETh MaTeMaTHUYECKYIO 33/1a4y B KOHTEKCTE NMPOOJIEMHON CUTYAIlMH B JAPYTHX
JTUCHUIUIMHAX, B OKPYKAIOIIEH HKU3HU;

¢  yMEHHE HAaXOAWTh B PA3IMYHBIX UCTOUHUKAX MH(DOPMAIUIO, HEOOXOAUMYIO ISl pEIICHUS
MaTeMaTHYeCKUX MpoOieM, NPeACTaBIsATh €€ B MOHATHOH (opme, MPHUHUMATh PEIICHUE B
YCJIOBUSIX HETIOTHOW M M30BITOYHOM, TOYHON U BEPOSITHOCTHON MH(MOpMAITUH;

o YMCHHUC NNOHHUMATb W HCIOJIb30BATH MATCMATUYCCKUC CPCACTBA HAITIAAHOCTU (rpa(bmcn,
JUarpamMmbl, TaOIHUIIBI, CXEMBI U Jp.) IJIs WILTIOCTPALUU, HHTEPIIPETALUU, apTYMEHTAIUH;

e  yMEHHUE BBIIBUTaTh T'MIIOTE3bI MPU PEIICHUH y4eOHBIX 3a7ay, HOHUMATh HEOOXOIUMOCTb
UX NPOBEPKH;

¢ YMCHHUC MNPUMCHATHL HWHAYKTUBHBIC W ACAYKTUBHBIC CHOCOGBI paccymz[eHHi/’I, BUOCTH
PAa3JIMYIHBIC CTPATCTHUU PCHICHUSA 3a4a4;

® [IOHMMaHUE CYIIHOCTH aJIrOPUTMUYECKUX MpPEANUCAHUN U yMEHuEe JeHCTBOBaTh B
COOTBETCTBHH C MPEAJI0KEHHBIM aJITOPUTMOM;



YMEHHE CaMOCTOSITENIbHO CTaBUTh 1IEJIH, BRIOUPATH M CO3/1aBaTh AJITOPUTMBI JIJISl PEIICHUS
y4eOHBIX MAaTEeMaTHUECKUX MPOOIIEM;

YMEHHUE IJIAHUPOBATh M OCYIIECTBIIATh JCATEILHOCTh, HAIIPABICHHYIO HAa PEUICHUE 3a/1a4
MCCIIEIOBATEIILCKOTO XapaKTepa;

c(OpPMHUPOBAHHOCTh y4EOHOW W O0OIIe MOJE30BATEIHCKOW KOMIIETEHTHOCTH B 00JAacTH
UCIOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

*  OBJIaJICHHE ITO3HABATECIbLHBIMU YHUBEPCATbHBIMHI YICOHBIMU JIEHCTBUSIMHU OCYIIIECTBISATh
aHayM3 TpeOyeMOoTo cojiepKaHusl, PEJCTABICHHOTO B MHUCHbMEHHOM HCTOYHUKE, TUAJIOTE,
IMCKYCCHH, Pa3IN4aTh ero (JaKTUYECKYIO M OIICHOYHYIO COCTABIISIIOIILYIO;

* _oBllaJilcHNe KOMMYHUKATHBHBIMU YHUBEPCAIBLHBIMU YYCOHBIMH JICHCTBUSMHU:...BIAETh
CMBICIIOBBIM YTCHHEM TEKCTOB PAa3HOTO BHJA, )KaHPa, CTUJIS C IICIbI0 PEIICHHS PA3TUIHBIX
YUeOHBIX 3ajiad, JJisl yJIOBICTBOPEHHS MO3HABATENBLHBIX 3aIPOCOB M HWHTEPECOB -
OIIPENIeNIATh TEMY, TJIAaBHYIO HJICI0 TEKCTa, [elb €r0 CO3JaHWs; pa3jindaTh OCHOBHVIO U
JOTIOJHUTEIbHYIO MHGOPMAIIUIO, YCTAHABIMUBATH JIOTHYECKHE CBSI3M M OTHOIICHHSI,
IPEJICTABJICHHBIC B TEKCTE; BBIABIATH JICTAN, BAXKHBIC JUIS PACKPBITHS OCHOBHOW WIICH,
COJIep>KaHus TEKCTa;

* _OCYIIECTBIIATh JIOTMYCCKHE ONEpaIMy I10 YCTAHOBJICHHUIO POJOBHJIOBBIX OTHOIICHUH,
OTPAHUYEHUIO TOHATHUS, TPYIIUPOBKE MOHATUN M0 00BEMY W COJIEPKaHHUI0, IMepexoaa OT
BUJIOBBIX IPU3HAKOB K POJIOBOMY TOHSTHIO, OT IOHATHS C MEHBIIUM 00BEMOM K TOHSATHIO
C OonpIM 00BEMOM;BBIIENATh U CTPYKTYPHPOBATh MPU3HAKH OOBEKTOB (SBICHHIA) TI0
3aJJaHHBIM _ CYIICCTBEHHBIM OCHOBAHHWSM; YCTAaHABIMBATH CYIICCTBEHHBIH IMPHU3HAK
KJaccuuKauu OCHOBaHUs JUIST CpaBHCHUS, KPUTEPUH IPOBOAMMOTO
aHaJN3a;paclO3HABATE JIOKHBIC M WCTHHHBIC CY)XKJICHUS, JeNaTh YMO3aKIIOYCHUS I10
AHAJIOTUH; MPUBOJINUTH aPTYMEHTBI, MOATBEPKIAIONINE COOCTBEHHOE 0000IIEeHHEe, BEIBOJ €

YUYCETOM CYHICCTBYIOIMUX TOYCK l’)]f)eHI/Ifll

6 npeomemuom Hanpae/ieCHUU HA ROGbLIUIEHHOM YPDOBHeE:

c(OPMHUPOBAHHOCTh NPEACTABICHUNH O HEOOXOIMMOCTH JIOKA3aTEeNbCTB IPH

00OCHOBaHMM MAaTEMAaTHYECKUX YTBEPXKACHUH U pOJIM AKCHOMAaTHKH B TIPOBEICHHUH
JNENYKTUBHBIX PacCyXICHUN;

c(OPMHPOBAHHOCTh MOHATHMWHOTO ammapara [0 OCHOBHBIM pasienaMm Kypca
MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, (HOpMynT M yMEHHUS HMX NPHUMEHATh; YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

C(OPMHPOBAHHOCTh YMEHMH MOJEIUPOBATh pEANbHbIE CHTYallud, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIEIIN, UHTEPIIPETUPOBATD IIOJIYYCHHBIA PE3YNIbTAT;

Cc(OPMHPOBAHHOCTb MPEACTABICHUNH 00 OCHOBHBIX MOHATHIX MaTEMaTHUYECKOrO aHaIHU3a
U UX CBOMCTBax, BJAJCHHE YMEHHMEM XapaKTepU30BaTh MOBEACHHE (DYHKIUH,
MCII0JIb30BAaHUE TIOJYyYCHHBIX 3HAHUH JUIS ONTMCAHKUS U aHAJIN3a PEaIbHBIX 3aBUCUMOCTEN;
BIIaJICHUE YMEHUSMU COCTABJIICHUS BEPOSITHOCTHBIX MOJIEJIEH T10 YCIOBHIO 3a1a4l U
BBIUHMCIICHHS BEPOATHOCTH HACTYIUIEHUS COOBITHI, B TOM YHUCIIE C IPUMEHEHHEM (HOPMYIT
KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; CCIeIOBAHUS CITyYaitHBIX
BEJIMYMH 110 UX PACIPEIECICHUIO

* YMCHHE pEeIIaTh CIOKCTHBLIC 3aa4M Ha BCC aDI/Id)MeTI/I‘-IGCKI/Ie JICUCTBUS, HHTEPIIPESTHPOBATD

OOJYYCHHBIC PE3VYIbTAThl, PCIIATh 3aAa4u CICAYIOIIMX THIIOB. Ha IIPOICHTHI, OTHOICHUA U

Oponopiry; Ha COOTHOMCHHUE MCXAY BCIMYHMHAMU (]_IGHa, KOJIMYECTBO, CTOUMOCTL, CKOPOCTHD,

BpEms, paCCTOAHUC, JTaHHBIC OBITOBBIX HDI/I6ODOB Y4d€Ta pacxoaa 3JICKTPOIHCPIUH, BOJIbI, 1"333);

"'Yurarensckas rpaMoTHOCT B McclieoBanun PISA



* YMCHHUEC HU3BJICKATh, HHTCPIPCTUPOBATH U HDGOGD@BOBBIB&TL I/IHd)ODMaHI/IIO, OpeaAcCTaBJICHHYIO

B Ta6J'II/IHaX H_Ha JHarpaMMmax, OTPaKaIONIYI0 CBOMCTBA M XapaKTCPHCTHKH PEaTbHBIX

[IPOLIECCOB M SIBJICHHI>.

Yray0aéHHblii YpOBeHb ajredopa

J1Jis yCTIenTHOTO MPOIOJKEHHUS 00pa30BaHUS MO CIICIIUATBLHOCTSIM, CBSI3aHHBIM C MTPUKJIAIHBIM
HCIIOJIb30BAHUEM MATEMATHKH, BBITYCKHUK HAYYUTCSH, a TAKXKE MOJYYUT BO3MOKHOCTh
HAYYHUTHCS [Tl 00€CTICUSHHS YCIIEIITHOTO TIPOAO0KEHUsT 00pa30BaHUs IO CIEITUATIBHOCTSIM,
CBSI3aHHBIM C OCYIIIECTBJICHUEM HAyYHOU U UCCIIE0BATEIbCKOM IeATEIHbHOCTH B 001acTH
MAaTE€MAaTUKU U CMEXHBIX HayK.

JIeMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

Yuenuk nayuumcea

— CB00OoaHO onepupoBaTh | MOHITHSIMH: MHOXECTBO, IIyCTOE, KOHEUHOE U OECKOHEUHOE
MHOJKECTBA, JIEMEHT MHOXKECTBA, TTOJIMHOKECTBO, MIepeceueHrne, 00beINHEHUE 1 PA3HOCTh
MHOYECTB;

— NPUMEHSThH YUCIOBbIE MHOXKECTBA HA KOOPJUHATHOM MPSIMOM: OTPE30K, HHTEPBA,
MOJIYMHTEPBAJI, TPOMEKYTOK C BBIKOJIOTON TOUYKOM, rpaduyeckoe MpeacTaBieHue MHOKECTB Ha
KOOPJAMHATHOM MIIOCKOCTH;

— IPOBEPATH NPUHAJIEKHOCTD 3JIEMEHTA MHOXKECTBY;

— HaxOJIUTh MIepeceveHrne U 00BETMHEHNE MHOXKECTB, B TOM UKCIIE MPEACTABICHHBIX TpaduIecKu
Ha YKCIIOBOM MPSAMOUN ¥ HA KOOPAMHATHOM IJIOCKOCTH;

— 3aJ1aBaTh MHOXKECTBA MEPEUYUCICHUEM 1 XapaKTEPUCTUUECKUM CBOWCTBOM;

— OIIepUpPOBaTh TMOHATHUSIMH: YTBEPKACHUE, OTPULAHUE YTBEPKACHUS, WUCTUHHBIE U JIOKHBIC
YTBEPKACHUS, IPUYHHA, CIIEJICTBUE, YACTHBIN ClTydail 00IIero YTBEPKICHUS, KOHTPIPUMED;

— MPOBOJUTH JI0Ka3aTeIbHbIE PacCyXIEeHUs i1 000CHOBAHUSI HCTUHHOCTHU YTBEPIKICHUN;
Yuenuk noayuum eozmorrcnocmo nayuumoca

— OIEepUpPOBATH MOHATUEM OINPEEICHUSI, OCHOBHBIMU BHIAMH OIPEICICHUIN U TEOPEM;

— IOHMMAaTh CyTh KOCBEHHOT'O JJOKA3aTEIbCTBA;

— OIEepUPOBAThH MOHATUSIMU CYETHOTO U HECUETHOT'O MHOXKECTBA;

— OPUMEHATh METOJ MaTEMaTUYECKON MHIAYKIUU JJIsI IPOBEACHUS PACCYKICHUN U JOKA3aTeJIbCTB
MIPU PEILICHUH 3a/au.

B noBcenHeBHOM KU3HM U NIPU M3YYEHHUH APYIUX NPeIMETOB:

— HMCIIOJIb30BaTh YHUCIIOBBIE MHOKECTBA HA KOOPJAWHATHOM NPSAMOM U HA KOOPJAWHATHOM MJIIOCKOCTH
JUTSL OTIMCAHMS PEATIBHBIX MPOLIECCOB U SIBJICHUM;

— MPOBOAUTH JI0KA3aTENbHBIE PACCYXKIACHUS B CUTYalMsIX MOBCEIHEBHOW >KU3HU, MPU PEIICHUHU
3a/1a4 U3 IpYyrux NpeaIMeToB;

— UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK M SI3BbIK JIOTHMKU JUJIsl OMHMCAHUS PEAbHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.

Yuciia 1 BbIpaKeHUs

Yuenuk nayuumca

— CB00O0OHO OTEepUPOBATH MOHATUSMU: HATypAIbHOE YHCII0, MHOXKECTBO HATYPATbHBIX YHCE,
1[€JI0€ YHCII0, MHOYKECTBO LIETIBIX YKcel, OOBIKHOBEHHAs IPO0b, IecATUYHAs IpOOb, CMELIaHHOE
YHCJIO, PALIMOHAIBHOE YK CIIO, MHOXKECTBO PAIlMOHAIBHBIX YHCEJI, UPPALMOHATIBHOE YHUCIIO, KOPEHb
CTEIEHU N, IEHCTBUTENIBHOE YK CIIO, MHOKECTBO JEHCTBUTENBHBIX YHCEI, TEOMETPUYECKas
MHTEpIpeTaIys HaTypalbHbIX, IEIbIX, PALIMOHATIBHBIX, JEHCTBUTEIbHBIX YUCET,

— MOHUMATh U OOBACHATH PA3HUILY MEX]y MTO3UIIMOHHONW U HEMO3UIIMOHHOW CUCTEMaMHU 3aliCH
YHCEJT;

— MEPEBOJIUTH YHCIIA U3 OJJHOM CUCTEMBI 3aMHUCH (CUCTEMbI CUUCIICHNUS) B APYTYIO;

— JIOKa3bIBaTh U UCIOJIb30BATh MPU3HAKHU JACIIMMOCTH, CyMMbI U IPOU3BEICHHUS IPU BBITTOJIHEHUH
BBIYMCIICHUI U PELIECHUH 33]1a4;

2 YuraTennckas rpaMOTHOCTh B MCclieioBanun PISA



— BBIMNOJIHATH OKPYTJIEHUE PAIIMOHAIBHBIX M UPPAIMOHAIBHBIX YHCEII C 33JaHHON TOUYHOCTBIO;
— CpaBHUBATh JCHCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCO0AMU;

— YHOpSA0YUBATH YHCTIA, 3aFCAHHEIE B BI/Ie OOBIKHOBEHHOW U AECATUYHOU ApOoOH, YHCIa,
3aMMCcaHHbIe ¢ UCIIOJIB30BaHUEM apu(PMETHUYECKOTO KBAAPAaTHOTO KOPHS, KOPHEH cTerneHu 0obiie
BTOPOW;

— naxoauth HOJ[ m HOK pasapiMu criocob6amu ¥ UCTIONIB30BaTh UX TP PEIICHUH 33]1a4;

— BBITIOJIHATH BBIYHUCIICHHSI M IPEOOPA30BAHUS BRIPAKEHUH, COACPKAIIUX ICHCTBUTEIHHBIE
YHUCIIa, B TOM YHCIIE KOPHU HAaTYPAJIbHBIX CTEIEHEM;

— BBITIOJIHATH CTaHAAPTHBIC TOXKACCTBEHHBIE MPe0Opa30BaHMs TPUTOHOMETPHUIECKUX,
Jorapu(MUUECKHX, CTETIEHHBIX, UPPAIlMOHATBHBIX BBIPAXKEHUH;

Yuenux nonyuum ¢ozmosicnocmo nayuumaoca

— cBOOOJIHO ONIEPUPOBATH YUCIOBBIMH MHOKECTBAMH IPH PEIICHUU 33]1aY;

— NOHUMAaTh IPUYMHBI U1 OCHOBHBIE UJEH PACIIUPEHUS YHCIOBBIX MHOKECTB;

— BJIa/IETh OCHOBHBIMU ITOHATUSMH TEOPHH JIEIUMOCTH NP PELICHUH CTaHAAPTHBIX 337a4;

— UMETh 0a30BbIE MPEICTABICHHUS O MHO)KECTBE KOMIUIEKCHBIX YHCEIT;

— cBOOOJIHO BBIMOJIHATH TOXKIECTBEHHbIE MPe0Opa30BaHUs TPUTOHOMETPUUECKHX,
norapu()MHUYECKHUX, CTETICHHBIX BBIPAXKCHHIA,

— BiaaeTh Gpopmynon 6mHoma HeroToHa;

— NPUMEHATH NPU PELIEHUH 3a/1a4 TeopeMy o JnHeHoM npeacrasiennn HOJI, Kuraiickyro
Teopemy 00 ocraTkax, Manyro Teopemy depma;

— MPUMEHSTH TPU PEIICHUH 33134 TEOPETUKO-YUCIOBBIE ()YHKITUU: YHCIIO U CyMMa JCITUTENCH,
byHKIMIO Diinepa;

— MPUMEHSTH MPU PEIICHUH 3a/1a4 IIeTHbBIE IPOOU, MHOTOWICHBI C JCHCTBUTEILHBIMU U TIEIBIMU
kod(ppurnmenTamu;

— BJIQ/ICTh MOHATUSIMU: TPUBOJAUMbBIEC U HETTPUBOANUMBIE MHOTOUJIEHBI; PUMEHSThH UX MPHU
pelieHnu 3a1ay;

— MPUMEHSATH NpHU pereHnH 3a1a4 OCHOBHYIO TEOpEMY alredphl; MpocTeHne PyHKINH
KOMIIJIEKCHOW IIEPEMEHHO Kak reoMeTprudeckre mpeoOpa3oBaHusl.

B noBcenHeBHOM KU3HM U NIPU M3YYEHHUH APYIUX NPeIMETOB:

— BBITIOJIHATD U OOBSICHATH PE3YNIbTAaThl CPABHEHUS PE3YyIbTATOB BEIYUCICHUH MPU PEIICHUH
MPAKTUYECKHX 3a]a4, B TOM YHCIIe TPUOIMKEHHBIX BBIUMCICHUN, UCTIOB3YsI pa3HbIE CIIOCOOBI
CPAaBHEHUMU;

— 3aIlUChIBATh, CPABHUBATh, OKPYTJISATh YUCIOBBIEC JAHHBIE;

— HUCIOJIb30BaTh PeaJIbHbIE BEJIUYHHBI B PA3HBIX CUCTEMAX U3MEPEHUS;

— COCTAaBJIAThH U OLICHUBATH Pa3HBIMH CIIOCOOAMH YMCIIOBbIE BHIPAKEHUS MTPH PEIICHUN
MPAKTUYECKUX 337249 U 33724 U3 JPYTUX y4EOHBIX MPEIMETOB.

YpaBHeHHsI 1 HEPABEHCTBA

Yuenux nayuumcea

— CB000OAHO OnepupOBaTh NOHATUAMU: YPAaBHEHNE; HEPABEHCTBO; PABHOCUIIbHBIE YPaBHEHUS 1
HEPABEHCTBA; YPABHEHME, ABISIOLIEECS CIEACTBUEM IPYIOr0 YPaBHEHUS; YPAaBHEHUS,
paBHOCUJIbHBIE HA MHOKECTBE; paBHOCHIIbHBIE Pe00pa3oBaHus ypaBHEHHUI;

— pelaTh pa3Hble BUbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YUCJIE HEKOTOPHIE
ypaBHEHUS TPEThEH U YETBEPTOM CTENeHe!, APOOHO-paIlMOHAIBHBIC U UPPAIIMOHATBHEIC;

— OBJIQJICTh OCHOBHBIMH THUITAMHU TTOKA3aTENbHBIX, TOrapu(PMUUECKUX, UPPALMOHAIIBHBIX,
CTENIEHHBIX YPABHEHUI U HEPABEHCTB U CTAaHJAPTHBIMU METOJAMU UX PEIUICHUN U IPUMEHSATh UX
P PEILICHUH 3a/1a4;

— MPUMEHSATh TeopeMy be3y K penieHnto ypaBHEHUH;

— NPUMEHSTh TeopeMy Buera 1uist pelieHnss HeKOTOPBIX YPAaBHEHUI CTENIEHU BhIILIE€ BTOPOI;

— MOHUMAaTh CMBIC]I TEOPEM O PAaBHOCUJILHBIX U HEPABHOCUJILHBIX MPe0Opa30BaHUSAX YpaBHEHUN U
YMETh UX JI0Ka3bIBaTh;

— BJIaJIETh METO/IaMHU PEILICHUs] ypPaBHEHUH, HEPABEHCTB U UX CHUCTEM, YMETh BHIOMPATh METOJ]
pereHust 1 000CHOBBIBAThH CBOH BHIOOD;



— UCIHOJIB30BATb MCTOA MHTCPBAJIOB JJIsI pCHICHUA HCPABCHCTB, B TOM YHCJIC I[pOGHO-
palOHaIbHBIX U BKJIIOYAIOIIUX B c€0s1 UppaIliOHATbHbIE BRIPAXKCHHUS,

— pemath anredpanyecKue ypaBHEHHs U HEPAaBEHCTBA U MX CHCTEMBI C ITapaMeTpaMu
anredpanvecKuM 1 rpauaecKuM METOAaMHu;

— BJIAJICTh PA3HBIMH MCTOAAMHU NOKA3ATCIbCTBA HCPABCHCTB,

— pelIath ypaBHEHUS B LENbIX YUCIIAX;

— I/I306pa)KaTb Ha INIOCKOCTHU MHOXKCCTBA, 3a1aBACMbIC YPABHCHUAMU, HCPABCHCTBAMUA U UX
CUCTEMaMHU;

— cBOOOJIHO MCTIOJIB30BATH TOXKIECTBEHHbIE TPEOOPA30BAHNS IIPU PEIICHUU YPaBHEHUI U CUCTEM
YpaBHEHUN;

Yuenux nonyuum ¢ozmosicnocmo nayuumuca

— CBOOOJIHO ONPENENSITh TUIl U BRIOUPATh METOJT PEIICHUS TOKA3aTENIbHBIX U JIOrapu(pMUYECKUX
YPAaBHEHUN U HEPABEHCTB, HPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB, TPUTOHOMETPUYECKUX
YpaBHEHUI U HEPABEHCTB, UX CHUCTEM;

— cBOOOJIHO OTIPEEIATh TUM U BEIOUPATh METOJI PEIICHNUS TTOKA3aTeIbHbIX U JIOrapu(pMUIECKUX
YpaBHEHUI U HEPABEHCTB, UPPAIIMOHATILHBIX YPaBHEHUI U HEPABEHCTB, TPUTOHOMETPHUUECKHUX
YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;

— CBOOOJHO peniaTh CUCTEMBI IMHEWHBIX YPAaBHCHHUI;

— peluaTb OCHOBHBIE TUIIBI YPABHEHUHN U HEPABEHCTB C IIapaMETPaMHU;

— MPUMEHSTH NPU PEIICHUH 3a71a4 HepaBeHCTBAa Komu—DbyHskoBckoro, bepryiu;

B noBceaHeBHOI KM3HHU U NPH U3YYEHUH IPYTUX MPeIMETOB:

— COCTAaBJIATh U peliaTh ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBbI PU PELICHUH 337a4 U3 APYTUX
Y4eOHBIX MIPEIMETOB;

— BBITMIOJIHATD OLICHKY MPaBI0N0I00Us PE3yIbTaTOB, MOJIY4aeMbIX MIPH PEIICHUN Pa3TMYHBIX
ypaBHEHH, HEPAaBEHCTB U X CHCTEM, IIPH PEIICHUM 33]a4 U3 IPYTUX YUEOHBIX IPEIMETOB;

— COCTAaBJIATh U peliaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpaMu MpU PELIeHUH 3a1a4 U3
IpPYTUX y4eOHBIX MPEIMETOB;

— COCTaBJIATh YPAaBHCHUC, HCPABCHCTBO HUJIM UX CUCTCMY, OIMMUCBIBAIONINEC PCATIBHYIO CUTYAallUIO
WM IPUKJIAHYIO 33]]a4y, UHTEPIPETUPOBATH MOMyYEeHHBIEC PE3YIbTaThI;

— HUCIOJIB30BATh NPOTPpaMMHBIC CPCACTBA ITPU PCUHICHUH OTACIIBHBIX KJIACCOB ypaBHeHI/II\/'I )41
HEPaBEHCTB.

DyHKUMH

Yuenux nayuumecesa

— BrnaneTs noHATHSAMHU: 3aBUCUMOCTD BEJTMUUH, (PYHKIIHS, apryMEHT U 3HaueHue (QyHKIUH,
00J1aCTh OTpeIeTICHUsI 1 MHOYKECTBO 3HAUCHUH (YHKIMH, TpaduK 3aBUCUMOCTH, TpaduK (yHKIIHH,
HYJIH (QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHHE HA YUCIIOBOM MPOMEXKYTKE,
yObIBaHUE Ha YUCIOBOM MPOMEXKYTKE, HAMOOJIbIlIee U HaUMEHbIIIee 3HaueHus1 QYHKIIUU Ha
YHCIIOBOM MPOMEXKYTKE, Ieproandeckast QyHKIHs, Iepruo, Y€THas U Heuy€THas GYHKLINU; YMETh
MIPUMEHSITh 3TU MOHATHUS IPU PEIICHUH 3a]a4;

— BJIQJICTh MOHATHEM: CTENIEHHAs (DYHKIIMS;, CTPOUTD €€ rpaduK U yMETh IPUMEHSATh CBOMCTBA
CTETIEHHOMN (YHKIIMH NP PELICHUH 3a]1aY;

— BJIQJIeTh MOHATUAMU: TIOKa3aTeNnbHask (yHKINA, SKCIIOHEHTA; CTPOUTH UX Tpa(UKH U yMETh
MPUMEHSTh CBOMCTBA MOKa3aTeIbHON (QYHKIIMH MPHU PEIICHUU 33/1a4;

— BJIAJIETh MOHATHEM: JIorapudMudeckas QyHKIHS; CTPOUTD €€ rpaduK U yMETh IPUMEHSTh
cBOICTBa JorapuMUIecKoi PyHKITUN TP PEIICHUH 3a]1a4;

— BJIAJIETh MOHATHEM: TPUTOHOMETpUYECKUE (PYHKINHU; CTPOUTH UX TPa(QUKHU U YMETh IPUMEHSATh
CBOMCTBA TPUTOHOMETPUUECKUX (QYHKIUH MPU PELICHUH 3a/1a4;

— BJIQJIETh MOHATHEM: 00paTHast PYHKIIHS; IPUMEHATH 3TO MOHATHE NP PEILICHUH 3a]1a4;

— MPUMEHSTH MPHU PELICHUH 33/1a4 CBOWCTBA (QYHKUUN: YETHOCTD, IEPHUOJUUYHOCTD,
OrpaHUYCHHOCTD,

— IPUMEHSTH TP PEIICHUH 3a/1a4 IpeoOpa3oBaHus rpaduKkoB PyHKITUI;

— BJIaACTh HNOHATUAMU: YUCIOBBIC ITOCIICA0OBATCIbHOCTH, apI/I(bMeTI/I‘ICCKaH )41



r€OMETPUYECKast POTPECCUU;
— IPUMEHSTH TP PEIICHUH 3a/1a4 CBOMCTBA U MIPU3HAKU aprU(PMETHIECKON U TEOMETPUICCKOM
IIPOTPECCU;

Yuenux nonyuum eozmosrcnocms nayuumaocsa

— BJIAJICTh MOHATHUCM: ACUMIITOTA; YMCTb €Ir0 IPUMCHATH NIPU PCIICHUUN 3aa4;

— MPUMEHSATH METOIbI PEeLICHUS MpocTenux nuddepeHaTIbHbIX ypaBHEHUH IEPBOTO 1
BTOPOTO MOPSIKOB.

B noBceqHeBHOM KU3HU M MIPU U3YYEHUU JPYTUX Y4eOHbIX MPeAMETOB:

— OIIpeNeNATh MO rpaduKaM U UCTIOIB30BATH JJIS pEIICHUs PUKIAIHBIX 337[ad CBOWCTBA
peaNIbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HanOoJbIINe U HAUMEHbBIIINE 3HAYCHHU S, TPOMEKYTKHI
BO3pacCTaHUusd U y6I>IBaHI/I}I, MMPOMCIKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTBI, TOYKH neperHGa, nepuon
U T. I1.), UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAaKTUYECKOM CUTYyallHH;

— ONpeNeNsTh 1Mo TpaduKaM MPOCTEHIINE XapaKTePUCTHKHU MEPUOINIECKUX MPOIIECCOB B
OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAAHOCBSI3H U T. 1. (aMIUTATY/A, IEPUOJ U T. 11.).

DJIeMEeHThl MATEeMATHYECKOI0 AaHAIHU3a

Yuenux nayuumecesa

— BnaneTs moHsTHEM: OECKOHEYHO yOBIBAIOIIAsi TEOMETPUIECKAsl POTPECCUS U YMETh
MPUMEHSITH €T0 MIPU PEIICHUH 3a/ay;

— IPUMEHATH U1 PELIEHUS 3aa4 TEOPHIO IIPEIEIOB;

— BJIQJICTh MOHATUSAMU: OECKOHEYHO OOJIBIINE YUCIOBBIE TIOCIEI0BATEIHHOCTH U OECKOHEYHO
MaJibIC YHUCJIOBBIC MMOCIICAOBATCIIbHOCTU, YMCTh CPABHUBATDH 66CKOHC‘IHO 60.HBLHI/IC n 66CKOHC‘IHO
MaJible MOCIeI0BaTEIbHOCTH;

— BJIQJIeTh MOHATUAMU: POU3BOIHAS (DYHKIIMH B TOUKE, TPOU3BOAHAS (PYHKIINY;

— BBIYHCIISATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIMIA U UX KOMOMHAIIHIA;

— HUCCJICA0BATh (byHKLII/II/I Ha MOHOTOHHOCTb U 3KCTPECMYMBI;

— CTPOUTH IpadUKH U MPUMEHSTh UX K PEUICHHIO 33a4, B TOM YHCJIE C

apameTpoM;

— BJIQJICTh MOHATHEM: KacaTelbHas K rpaduKy GyHKIMH; YMETh IPUMEHSTh

€ro Mpu peleHu! 3a/1a4;

— BJIQJIETh MOHATUAMU: TIEpBOOOpa3Hasi, OnpeAeIEHHbI HHTETpa,

— npuMeHATh TeopeMy HeroTona—IJleiiOHuIa u €€ cinencTBus 11l pereHus

3a/1ay4;

Yuenux nonyuum eozmosrcnocme nayuumaucsa

— CBOGOI[HO BJIaACTb CTAHAAPTHBIM allllapaTOM MATCMATUUYCCKOT'O aHAJIM3a JJIS1 BEIYUCIICHUSA
MIPOU3BOIHBIX (DYHKIIMH OJTHOM TIEPEMEHHOMT;

— cBOOOIHO MPUMEHSATH anmapaT MaTEMaTUYECKOTr0 aHaJIu3a I UCCIIeAOBaHMs (PYHKIUH 1
MOCTPOEHHUS IPa(PUKOB, B TOM YUCIIE UCCIETOBAHUS HA BBHITYKIIOCTb;

— OIIepUPOBATh MOHATUEM MIEPBOOOPA3HOI JUISI peLlICHUS 3aa4;

— OBJIaJIETh OCHOBHBIMH CBeACHUSIMHU 00 nHTerpaie Hptorona—JleliOHuIa 1 ero mpoCcTeUImx
MMPUMCHCHUSAX

— ONEepUpOBATh B CTAHIAPTHBIX CUTYAIUSAX MPOU3BOIHBIMH BBICIIMX OPSIKOB;

— YMETh IPUMEHSTh IPU PELICHUH 33/1a4 CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA;

— yMETh PUMEHATH MIPH PEIICHUU 3a/1a4 TeopeMbl Beitepmpacca;

— YMETb BBITOJIHATH NPHOIMKEHHBIE BHIYNCICHUS (METO/IbI PEIICHUs] YPAaBHEHUH, BBIYUCIICHUS
onpeeIEHHOTO HHTETpaia);

— YMETb IPUMEHSATH IPUIOKEHUE IIPOU3BOJIHON U ONPEAEIEHHOIO UHTETpaia K PELICHUIO 3a1a4
€CTECTBO3HAHUSI,

— BJIQJIETh MOHATUAMU: BTOPast IPOU3BO/IHAS, BHITYKIOCTh rpaduka QyHKIMH; YMETh
UCCIEeN0BaTh (PYHKIIMIO HAa BHITYKJIOCTb.

B noBceHeBHOI KU3HN U IPH U3YyYEHHUHU APYTUX Y4eOHbIX IPEeIMETOB:



— pemrath NPUKIAIHbIC 3a1a9u U3 OUoIoTHd, GU3UKH, XUMHUH, SKOHOMHUKH U JIPYTUX TPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MPOLIECCOB, UHTEPIPETUPOBATH MOTy4YECHHBIE
pE3YIbTATHI.

KomOuHaTopuka, BepOSITHOCTb M CTATHCTHKA, JIOTUKA U Teopus rpa¢os

Yuenuxk nayuumcea

— OnepupoBaTh OCHOBHBIMU OMHCATEIbHBIMU XapaKTEPUCTHUKAMH YHCIOBOTO HabO0pa;
MOHATHSIMH: TeHEPaTbHAs COBOKYITHOCTh U BBIOOPKA,

— ONEepUPOBATh MOHATUSIMU: YaCTOTA U BEPOATHOCTH COOBITHUS, CyMMa U NPOU3BECHHE
BEPOSTHOCTEH; BBIYUCIIATH BEPOSITHOCTH COOBITHI Ha OCHOBE MOICYETA YHCIIa UCXOOB;

— BJIaJIETh OCHOBHBIMU MOHATUAMHU KOMOMHATOPUKHU U YMETh PUMEHSTH UX MPU PEIICHUU 3a/a4;
— UMETh MpeICTaBICHHE 00 OCHOBAX TEOPHH BEPOSITHOCTEH;

— UMETh MPEJICTaBICHHUE O TUCKPETHBIX U HEMIPEPHIBHBIX CIyYalHBIX BEIHMUMHAX, U
pacmpeieNieHusX, 0 He3aBUCUMOCTHU CITYYaiHBIX BEITUYHH;

— UMETh MPE/ICTaBICHHE O MATEMAaTUYECKOM OKHUJIAHUU U TUCTIEPCUU CITyYalHbIX BEJIUYNH;

— MMETh MPEJICTABICHHE O COBMECTHBIX PACIIPEICICHUIX CITyYaiHbIX BENYHH,

— MOHUMAaTh CYTh 3aKOHA OOJIBIIUX YUCEl U BEIOOPOUYHOTO METO/Ia U3MEPEHHUS BEPOSITHOCTEH;
— MMETh MPEICTABICHUE O HOPMAIILHOM PACIpe/ICICHUU U TIPUMepax HOPMaIbHO
pacnpeeNi€HHbIX CIIy4aiiHbIX BEJIMYHH;

— MMETh MIPEJICTABICHUE O KOPPEISIIUHU CIIydailHbIX BEJTHYNH;

Yuenux nonyuum eozmosrcnocms nayuumoca

— MMETh IIPECTABIICHUE O LEHTPAIBHOU IIPEACIBHON TEOPEME;

— UMETh MPEJICTABJIICHHE O BEHIOOPOUYHOM KOA(DPHUITMEHTE KOPPESALUN U TUHEHHON pEerpecCcui;
— MMETh MPEJICTABICHHUE O CTATUCTUYECKHUX THIIOTE3aX U MMPOBEPKE CTATUCTUYECKON TUTIOTE3bI, O
CTaTUCTUKE KpUTEpHs U €€ YPOBHE 3HAUNMOCTH;

— MMETh MPEJICTABICHHE O CBSI3U IMITUPUUYECKUX U TEOPETHUECKHUX PACIIPEICTICHHIA,

— UMETh MPe/ICTaBICHHE O KOJMPOBAHUHU, IBOUYHOMN 3aIMKCH, IBOUYHOM JEPEBE;

— BJIQJIETh OCHOBHBIMU MOHATUSMH Teopuu rpadoB (rpad, BepiirHa, pedpo, CTENeHb BEPIITUHEI,
myTh B rpade) U yMeTh IPUMEHSTH UX MPU PEUICHUH 3a/1a4;

— UMETh MPEJICTAaBICHHE O JIEPEBbSIX U YMETh IPUMEHSTH €T0 MPH PEIICHUU 3a]1ay;

— BIIQJICTh MMOHSATUEM: CBI3HOCTh; YMETh MPUMEHSATH KOMIIOHEHTHI CBSI3HOCTHU TIPH PEIICHUN
3azady;

— YMETh OCYILIECTBIATH IyTH 10 pEOpaM, 00xo1bl pédep U BepIIMH rpada;

— UMETH MPEJICTaBICHHE 00 DHaepoBoM U ['aMMIIBTOHOBOM ITyTH; UMETH IIPEICTABICHUE O
TPYIHOCTH 33J]a4¥ HaXOXKACHHsI [ aMIIIbTOHOBA MYTH;

— BJIQJICTh MOHATUSMU: KOHEUHbIE CYETHBIE MHOXKECTBA; CUETHBIE MHOXKECTBA; YMETh IPUMEHSTh
WX TIPU PEUICHUH 3a]1aY;

— YMETh MPUMEHATh METOJ] MaTeMaTUYEeCKOW MHAYKIINH;

— YMETh MPUMEHSTh TPUHIUI J{UpuXiie Ipy peiieHU  3a1a4.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NpPeAMETOB:

— BBIYHCIIATH WIH OI[CHUBATHh BEPOSTHOCTH COOBITUN B PEATbHOM KU3HU;

— BBIOMpATh METOBI MTOAXOISIIETO IPEACTABICHUS K 00PaOOTKH TaHHBIX.

TexcroBble 3a1a4u

Yuenux nayuumecesa

— Pematse pasHble 3a7a4y MOBBIIEHHON TPYAHOCTH;

— aHaJM3MpPOBAThH YCIOBUE 33/1a4H, BHIOMPATh ONTUMAJIbHBIA METOJT PELICHHS 3aauH,
paccMarpuBasi pa3JIMuHbIC METO/IbI,

— CTPOUTH MOJIEIh PEUICHUS 3a/1a4H, IPOBOJUTH I0OKA3aTEIbHbIEC PACCYKICHUS TPU PEILICHUU
3a/1a4u;

— pemaTh 3a/1auu, TpeOyronue nepedopa BapuaHTOB, MPOBEPKH YCIOBH, BEIOOPAa ONTUMATIBLHOTO
pe3ynbTrara;

— aHaJM3UpPOBATh U UHTEPIPETUPOBATH MOYYECHHbIE PEIICHNS B KOHTEKCTE YCIOBUS 3a/1a4H,
BBIOMpATH PEIICHMs], He IPOTUBOpEYAIINE KOHTEKCTY;



— MEPEeBOIUTH MPH PEIICHUH 3a]1a4i HHPOPMALIMIO U3 OJJHOM (OPMBI 3aIHMCH B IPYTYIO,
WCIIONB3YS IPH HEOOXOIMMOCTH CXEMbI, TAOJIHIIBI, TpadHKH, JHArpaMMBI.

B noBceaHeBHOI KM3HHU U NPH U3YYEHUH IPYTUX MPeIMETOB:

— pemath MPaKTHYECKHUE 339 U 3a]1a41 U3 APYTHX MPEAMETOB.

HcTopusi 1 MeTOIBI MATEMATUKHU

Yuenuk nayuumcs

— Hmets MPEACTAaBJICHHUC O BKJIAJIC BHIAAOIINXCA MATCMATHKOB B PA3BUTUC HAYKH,

— MOHHUMATh POJIb MATEMATHUKH B pa3BUTUU Poccuu;

— HUCIOJIb30BATH OCHOBHBIC MCTOABI JOKA3aTCIILCTBA, IPOBOAUTH JOKA3aTCIILCTBO U BBINIOJIHATDH
OIIPOBEPIKEHHE;

— HOPUMCHATb OCHOBHBIC MCTOAbI PCHICHUA MATCMATHYCCKUX 3adaY;

— Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC XapaKTEPU30BATh KPAcOTy H
COBEpPIIICHCTBO OKPYKAIOIIETO0 MUPA U MTPOU3BEACHUI HCKYCCTBA,

— MPHUMEHSTH MMPOCTEHIIIE TPOTPAMMHEBIE CPEICTBA U IIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IpU pCHICHUN MATCMATUYCCKUX 3a1a4,

— TMOJIb30BAaThCS MPUKIIAJHBIMUA IPOTPAMMaMH M TPOTPAaMMaMHU CUMBOJIBHBIX BBIYHCIICHUN IS
HCCIICA0BAHUA MAaTEMATHYCCKUX O6’beKTOB;

Yuenuk nonyuum eozmorcnocms nayuumocs

— HNPUMCHATb MAaTCMATUYCCKUC 3HAHUA K HCCIICAOBAHNIO OKPYKAIOMICTO MHUpa (MO,Z[GJ'II/IpOBaHI/IC
(hbUBUYECKUX TPOIIECCOB, 3a]a4l SKOHOMHKH ).

N3ydyenue reomeTpun B CTapIiei HIKoyie 1aéT BO3MOKHOCTh JOCTHKEHHUS 00yJarolMMHUCS
CIIEYIOIIUX PE3YIbTATOB:

JUYHOCMHbLE:

1) copMUpOBaHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd; KPUTUYHOCTb MBIIUICHUS, YMEHHE pacllo3HaBaTh JIOTUYECKH HEKOPPEKTHbBIE
BBICKA3bIBaHUS, OTIIMYATh TUTIOTE3Y OT (haKTa;

2) TOTOBHOCTb M CIIOCOOHOCTh BECTH JUAIOr C JPYTUMH JIIOAbMM, JOCTHraTb B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIINE IIETTH U COTPYIHUYATH JJISl MX JTOCTHKCHHUS;

3) HaBBIKM COTPYJHHMYECTBA CO CBEPCTHMKAMHM, JI€TbMHM MIIAJLIET0 BO3pacTa, B3pOCIBIMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YUeOHO-UCCIIEI0BATENIbCKOM, TPOSKTHON U IPYTUX
BUJAX JI€ATEIIbHOCTH;

4) TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIE caMOOOpa30BaHMIO, HA MPOTSHKEHUH
BCEH JKU3HU; CO3HATEIbHOE OTHOUIEHHWE K HENPEPhIBHOMY O00pa30BaHMIO KaK YCJIOBHIO YCIEIl-
HOM npodeccroHabHOM 1 00IIECTBEHHOM NesATeILHOCTH,

5) 3CTETHMYECKOE OTHOIIEHHE K MHpY, BKJIIOYas AICTETUKY ObITa, Hay4yHOTO M TEXHUYECKOTO
TBOPYECTBA;

6) OCO3HAaHHBIA BBIOOp Oyaymiel mNpodeccCud W BO3MOXKHOCTH pead3aliid  COOCTBEHHBIX
KU3HEHHBIX IJJAHOB; OTHOIIEHHE K MPO(EeCCHOHAIBHONU IEeATeNbHOCTH KaK BO3MOXKHOCTHU
y4acTHs B PEIIEHUM JIMYHBIX, OOILIECTBEHHBIX, TI'OCYAAPCTBEHHBIX, OOLICHAIIMOHAIBHBIX
npobiem;

OcHOBHbIE HATIPABJIEHUSI BOCIMTATEIbHOM 1eSITeIbHOCTH:

1. I'pascoanckoe socnumanue:
TOTOBHOCTH K BBITIOJTHEHHUIO 00SI3aHHOCTEH TpakIaHWHA U Peajin3alliy ero mpas,

MPEeACTaBICHUE O MAaTEMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP,
SIBJICHUH, IPOLETYP TPAKIAHCKOT0 00111ecTBa (BBIOOPHI, OIIPOCHI U TIP );

2. Hampuomuqecme eocnumanue.
OPOABJIICHUC MHTCPECA K NPOUIJIOMY U HACTOAIICMY pOCCHfICKOfI MareMaTuKu, 1ICHHOCTHBIM

OTHOLIEHUEM K JIOCTUKEHUAM POCCUNCKUX MATEMATUKOB U POCCUMCKOM



MaTeMaTH4YeCKOM IIKOJIbI, K UCTIOJIb30BAaHUIO dTHX JOCTHKCHUH B IPYTUX HayKaxX U
MPUKIATHBIX chepax

3. ﬂyXOSHO — HpaeCmeerHHoe s6ocnumaHue
TOTOBHOCTSB K O6C}’)KI[€HI/IIO ITHUYCCKHX HpO6J’I€M, CBJA3aHHBIX C ITPAKTHUYCCKHUM

IPUMCHCHUEM JTOCTHKEHUM HayKH, OCO3HAHUEC BA)KHOCTHU MOPAJIBHOITUYCCKUX ITPUHIIUIIOB
B IC€ATCIIbHOCTHU y‘léHOl"O

iy Oememuyeckoe eocnumanue:
CIIOCOOHOCTH K AMOITMOHAIBHOMY M 3CTETHUYECKOMY BOCIIPHUSATHIO MATEMAaTHIECKUX O0OBEKTOB,

3aJ1ay, peleHuM, pacCyKJeHH; yMEHIE BUIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. Llennocmu nayunoeo nosnanus.:
OpHUEHTAIIHS B IEATEIHLHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPECTaBICHUN 00 OCHOBHBIX

3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA, IPUPOIBI U OOIIECTBA, TOHUMAaHUE MaTeMaTUYECKOI
HayKH Kak cepbl YeT0BEUYECKON AeSITEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTH IS
pa3BUTHS HIUBUIN3AIUMY; OBIIAJICHHUE S3bIKOM MaTEMAaTUKU U MaTeMaTHUYECKON KyJIbTypOil Kak
CPEICTBOM IMO3HAHUS MUPA; OBJIa/IEHUE MPOCTEHIINMHU HaBBIKAMH HCCIIE10BATENbCKOM
NEeSTETbHOCTH.

6. Qu3suueckoe socnumanue, hopmuposanue Kyiomypuvl 300p08bsl U IMOYUOHATLHO20
bnazononyyusL:

TOTOBHOCTb NMIPUMEHSITh MaTeMaTHUECKHE 3HAHHS B UHTEPECAX CBOETO 3/10POBbsI, BEJICHUS
3I0pOBOTO 00pa3a )KU3HU (370pOBOE MUTAHKE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U OTIbIXA,
perymsipHas (pu3ndecKas akTHBHOCTB); CHOPMUPOBAHHOCTh HaBbIKa peIeKCHu, TpU3HAHUEM
CBOETO IpaBa Ha OMIMOKY U TAKOTO Ke TpaBa JPYroro 4eI0BeKa.

7. Tpyoosoe éocnumanue:

YcTaHOBKa Ha aKTUBHOE YYACTHE B PEIICHUU MPAKTHYECKUX 3a7[a4 MaTeMAaTHIECKON
HaIpPaBJIEHHOCTH, OCO3HAHNE BaKHOCTU MaTeMaTUYECKOT0 00pa30BaHUs Ha IPOTSKEHUH BCer
KU3HU JJIs yCIIEITHON TPO(EeCCHOHANILHOM IEATENBHOCTH U Pa3BUTHE HEOOXOAMMBIX YMEHUIA;
OCO3HAHHBIH BHIOOP U MOCTPOCHHUE MHIUBUAYAIBHON TPAaeKTOpUU 00pa30BaHUS U JKU3HEHHBIX
TJTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH.

8. JKonozuueckoe socnumanue:

OpHUEHTAIINS Ha MPUMEHEHHE MaTEMAaTHUECKUX 3HAHUH /ISl pelIeHus 3a1a4 B 001acTh
COXPAHHOCTH OKPY>KaIoLIeil cpeibl, INTAaHUPOBAHUE TTOCTYIKOB U OIIEHKU MX BO3MOYKHBIX
MOCIIEACTBHH JIJIsl OKPYKAIOIIEH cpeibl; 0OCO3HAHUE TII00aThHOTO XapaKTepa 3KOJOTHIECKUX
po0JieM U MyTeH UX PEIICHHS.

Memanpedmemnble:

1) yMeHHE CaMOCTOSITENbHO ONPEIENATh eI CBOEro 00y4YeHHs, CTaBUTh U (OPMYIUPOBATH IS

C€6$I HOBBIC 3a/1a4U B y‘IGGG nu HO3HaBaTeHBHOI>'I ACATCIBHOCTH, paBBI/IBaTI: MOTHUBEBI U I/IHTepeCI:I
CBOCH ITO3HABATEIIFHOM ACATCIBHOCTH;

2) yMEHHE CaMOCTOSITEIBHO IUIAHMPOBATH IIYTM JOCTHKCHMS LElNe, B TOM 4HCIE
aJbTEPHATHBHBIC, OCO3HAHHO BBHIOMPATh Harbosee 3 (HEeKTUBHBIE CIOCOOBI pelieHUsT YIeOHBIX 1

IIO3HAaBaTCJIbHBIX 3aJa4,

3) yMeHue COOTHOCUTH CBOU JEHCTBHS C IJIAHUPYEMBIMU PE3yIbTaTaMU, OCYIIECTBISITh KOHTPOJb

CBOCH NIEATENBPHOCTH B MPOIIECCE JOCTHKEHUS pe3yibTara, ONpeNeNsaTh CIOCoObl NeHCTBUN B

paMKax TPEIJIOKCHHBIX YCIOBUM UM TpPeOOBaHWM, KOPPEKTHPOBATh CBOM JICHCTBHUS B

COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaLlUEH;
4) yMEHHE OIIEHWBAaTh TNPABWJIHHOCTH BBIMOJHEHUS YYeOHOW 3ama4dd, COOCTBEHHBIC
BO3MOKHOCTH €€ pellIeHNs,



5) BIaJICHHE OCHOBAMH CAMOKOHTPOJIS, CAMOOIICHKH, MPUHATHS PEIICHUNA U OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOM M MO3HABATEILHOU IEITEIHOCTH;

6) yMEHHE TMPOIYKTUBHO OOINAThCS W B3aMMOJCHCTBOBATH B TMPOIIECCE COBMECTHOMN
NESATeTLHOCTH, YYHUTHIBATH TO3HMIIMH JIPYTUX YYACTHUKOB JEATEIBLHOCTH, S(PPEeKTUBHO
pa3peuiatb KOH(IJIUKTHI;

7) BlIaJicHUEe HaBBIKAMHU IIO3HABATECIBHOW, YYE€OHO-MCCIIENOBATEILCKOW W  MPOEKTHON
NESTENIbHOCTH, HaBBIKAMH pa3pelieHuss mpobieM; CrmocoOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS TMPAKTHUYECKUX 3a/1ad, NPUMEHECHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHMS;

8) TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSATEIbHOW HWH(POPMAIIMOHHO-TI03HABATEIbHON
NESATENIbHOCTH, BKJIIOYAas yYMEHHE OpPUEHTUPOBATHCS B  Pa3IUYHBIX  HMCTOYHHKAX
nH(popMaIuy, KPUTUYECKH OIEHWBATh M MHTEPIPETUPOBATH MHGOPMAITHIO, MOIYYaeMYHO
U3 Pa3INYHbIX UCTOYHUKOB;

9) yMeHHE HCMOJB30BaTh CPeACTBa WH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH
(M1 KT) B permeHnr KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPTaHHW3AI[MOHHBIX 3a7a4 C
coOmoneHneM  TpeOOBaHW  APrOHOMHKHM, TEXHHUKH  O€30MaCHOCTH,  TUTHCHBI,
pecypcocOepekeHusi, TMPaBOBBIX H OITHYECKHX HOPM, HOPM HHGPOPMAIMOHHON
0€e30MacHOCTH;

10) BiageHue sI3bIKOBBIMU CPEJICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO HW3JIarath CBOIO
TOYKY 3PEHUSI, UCIIOJIb30BaTh a/ICKBATHBIE SI3BIKOBBIC CPE/ICTBA;

11) BIageHe HABBIKAMHU [O3HABATENBHONH pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUM W MBICIUTEIBHBIX IPOILIECCOB, MX PE3YJbTaTOB W OCHOBAHMM, TPAHUI] CBOETO
3HAHMS U HE3HAHWsI, HOBBIX IMO3HABATEIBHBIX 33124 M CPEJICTB UX JOCTIIKEHUS;

* OBJIaJICHUE ITO3HABATEIbHLIMH YHUBEPCATLHEIMH YYCOHBIMM JEHCTBUAMH OCYIIECTBIISITL aHAIN3

TpeOyeMOro CcoACp:KaHus, MPEACTAaBICHHOTO B IMHChbMEHHOM HCTOYHHUKE, JIUAJIOre, AUCKYCCHUH,

pa3anyaTh €ro HaKTUYSCKYIO M OIICHOYHYIO COCTABIISIONIYIO;

*  OBJAJCHHE KOMMYHHKATUBHBIMU _ VHHUBEPCAJIBLHBIMU  VUEOHBIMH  OCHCTBHSIMM:...BIAJIETh

CMBICJIOBEIM YTEHHMEM TEKCTOB PA3HOTO BMJA, JKAHPA, CTHIS C LEIbI PEHICHUS Pa3JUYHBIX

y4eOHBIX 3aJ1a4, JUIS VIOBICTBOPEHHS IT03HABATEIBHEIX 3alIPOCOB M MHTEPECOB - OIPENIEIIITE TEMY,

[JIABHYIO MJEK TEKCTa, ICNbh €ro CO3JaHMs; pa3adyaTh OCHOBHYIO M JIOIMOJIHHUTCILHYIO

HHGOPMAIIMIO, YCTAaHABIMBATHL JIOTMYECKUE CBI3UM M OTHOIICHHSA, IPEACTABICHHBLIE B TEKCTE;

BBISIBJISATD JICTAJINM, BAXKHBIC JIISI PACKPBLITUS OCHOBHOM MJICH, COIEPIKAHUS TEKCTA,

*  OCYIISCTBIATH JIOTMYECKHME OIEpallMy IO YCTAHOBJIECHUIO POJOBHIOBBIX OTHONICHHUH,

OTPaHMYCHHUIO MOHATHS, TPYIIIMPOBKE NOHATHHM IO 00bEMY U COJCPKAHMIO, IIEPEX0/1a OT BUIOBBIX

NPU3HAKOB K POJOBOMY ITOHSATHIO, OT HOHATHSA C MEHBLIIUM OOBEMOM K HOHATHIO C OOJBINMM

00BEMOM;BBIJICIATh M CTPYKTYPHUPOBATh MPH3HAKA OOBEKTOB  (SBJICHUI) 10  3aJaHHBIM

CYIIIECTBEHHEIM  OCHOBAHHMAM, VCTAHABJIMBATH  CYINECTBEHHBIM IPHU3HAK  KJIaCCU(DUKAIIMH,

OCHOBAHMSI JUIsI CPABHCHHMS; KPUTEPHH IPOBOJAMMOr0 aHaIM3a;paclio3HABATh JIOKHBIC U MCTHHHBIC

CY)KICHHSA, JEJaTh YMO3AKIIOYEHHUSA IO AHAJOTHMH; IPUBOAUTH apPrYMEHTHI, ITOATBEPIKIAIOIINE

coOCTBEHHOE 0000IIEHHE, BHIBOJL C VUETOM CYIIECTBYIONIMX TOUEK 3DEHMS>

npeomemmuoie:

1) chopMuUpOBaHHOCTh MPEACTABICHUN O HEOOXOAMMOCTH JOKA3aTeIbCTB MPU 0O0OCHOBAaHUHU
MaTE€MaTU4YeCKUX YTBEPKIACHUNM M POJM AKCUOMATUKM B IIPOBEICHHUU JACIYKTHBHBIX
pacCyXIeHHUI;

2) chopMHUPOBAHHOCTH MOHITHIHOTO arapara 1Mo OCHOBHBIM pa3zeliaM Kypca T€OMETPHUH;
3HAHUSA OCHOBHBIX TeopeM, (GOpMyl U YMEHHUS HX MPUMEHSITb, YMEHHs JI0Ka3bIBATh
TCOPCMbI U HAXOAUTHb HCCTAHAAPTHBIC CHOCO6BI pelICHUA 3a1a4,

3) chopMUPOBAHHOCTH YMEHUI MOJEIUPOBATh PEAIbHBIE CUTYAINH, UCCIIEI0BATh IOCTPOSHHBIE

MOJIEJIA, UHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yIbTar.

3 Yurarenbckas paMOTHOCTB B MccieoBanun PISA



* YMCHHE pEeIIaTh CIOKCTHBLIC 3aa4M Ha BCC aDI/Id)MeTI/I‘-IGCKI/Ie JEeHUCTBHS, UHTEPHPETUPOBATh
OOJYYCHHBIC PE3VYIbTAThl, PCIIATh 3aAa4u CICAYIOIIMX THIIOB. Ha IIPOICHTHI, OTHOICHHUA U
IIPOIOPIMHY;, HA COOTHONICHUE MEXKAY BEIMYMHAMH (1I€HA, KOJHYCCTBO, CTOUMOCTh, CKOPOCTh,
BpEMms, paCCTOAHHUC, TaHHBIC OBITOBBIX HDI/I6ODOB Y4d€Ta pacxoaa 3JICKTPOIHCPIUu, BOJIbI, 1"333);
* YMCHHE M3BJICKATh, HHTCPHPETUPOBATE U HDGOGDBBOBHB&TB I/IHd)ODMaUI/IIO, OpeaAcCTaBJICHHYIO
B Ta6J'II/IHaX H_Ha JHarpaMMmax, OTPaKaIOIIYI0 CBOMCTBA M XapaKTCPHCTHKH PEaTbHBIX

[IPOLIECCOB M SIBJIEHHI”,

Yri1y0/1eHHBIH YPOBEHb reoMeTpHs

Y4yeHUK HAYYUTCHA

Bnamers reoMerpuyecKMMHM ~TOHATUSIMH TPH  PELICHHMM 3aJad M NPOBEICHUHU
MaTeMaTHYECKUX PacCyKICHUH;

'] caMOCTOSATENbHO (OPMYIHPOBATH ONPENEICHUS T'€OMETPUUECKUX (QUTYp, BBIABHIaTh
TUIIOTE3bl O HOBBIX CBOMCTBaxX M MpH3HAKaX '€OMETPUUYECKHX (UIyp U OOOCHOBHIBAThH WU
OIpoBepraTh X, 0000IIaTh WX KOHKPETU3UPOBATh PE3YNbTaThl HA HOBBIX Kilaccax (uryp,
IPOBOJUTH B HECIIOKHBIX CIy4asX KIACCUPUKALMIO GUTYp 110 pa3IMYHBIM OCHOBAHUSM;

] uccrenoBaTh YEPTEKHU, BKIOUas KOMOWHAIMK (UTYp, U3BJIEKaTh, HHTEPIPETHPOBATH U
npeoOpa3oBhIBaTh HHPOPMAIIUIO, MTPEICTABICHHYIO HA YePTEekKax;

] pemath 3aJaud T€OMETPUYECKOTO COJEp)KaHUsS, B TOM YHCIE B CHUTYaIHsIX, KOrua
QITOPUTM PEILEHUs HE CIEAYET SIBHO U3 YCIOBUS, BBINOJIHATh HEOOXOAUMBIE Ul PEIICHUS
3a[a4d JOMOJHUTEIbHbIC TOCTPOSHHS, UCCIIEA0BATh BOZMOXKHOCTh TPUMEHEHHS TEOPEM U
dbopMys I pelIeHus 3a/1a4;

[l ymerhb (opMyIMpoBaTh M JOKa3bIBaTh T'€OMETPUYECKHE YTBEp)KICHHS; [| BIaIeTh
HNOHATUSAMU CTEPEOMETPUN: IIPU3Ma, Napajuleenunes, TupaMuia, TeTpasip;

-MMETh TIPEACTaBJICHUS OO0 aKCHOMaxX CTEPEOMETPUH M CIEJACTBHAX M3 HHUX M YMETh
IPUMEHSATh UX NIPU PELICHUHU 3a]iay;

| yM€Th CTPOUTh CEYEHUs MHOIOI'PAaHHHUKOB C HCIOJIb30BAHUEM pa3IMYHBIX METOOB, B
TOM YHCJIE U METO/Ia CJIEJIOB;
| UIMETh MPECTABICHUE O CKPEIIMBAIOIIUXCS IPSMBIX B IPOCTPAHCTBE M YMETh HAXOAUTh
YroJl U PacCTOSIHUE MEKIY HUMU;
| IPUMEHATh TEOPEMBI O MAPAIETBHOCTH MPSMBIX U IUIOCKOCTEW B IPOCTPAHCTBE NPHU
peILIeHUH 3a1a4;
| yMeTh NPUMEHSThH NapajljIelIbHOE IPOEKTUPOBAHUE TSl U300pakeHus GuUryp;

"] yMeTh IPUMEHATH NEPIEHIUKYISIPHOCTH IPSAMOM U TUIOCKOCTH MPH PELICHUHU 3a71ay;
| BHIazeTh MOHATHSAMM OPTOTOHAIBHOE IMPOEKTUPOBAHHE, HAKIOHHBIE M MX MPOEKIIMH,
YMETh MPUMEHSTh TEOPEMY O TpeX MEepIEHIUKYIApax MpH PEIICHUH 3a/1a4;

] BHIazeTh TNOHATHSAMHM pAacCTOSHUE MEXAy (uUrypamMd B NPOCTPAHCTBE, OOMIUI
NEePIEHANKYISAP ABYX CKPEIIMBAIOIIMXCS MPSIMBIX M YMETh MPHUMEHATh UX MPU PEIICHUU
3ajay;

] BIAAETh MOHATHEM Yrojl MEXIY NMPSIMON U IJIOCKOCTBIO M YMETh MPUMEHSTH €ro MpH
peILIeHNH 3a1a4;

"] BmaieTh MOHATHSAMH JBYTPAHHBIA YTOJI, YTOJI MEXIY INIOCKOCTSIMH, IEPIIEHANKYIAPHBIE
IUIOCKOCTH M YMETh IPUMEHSTh UX IIPU PELICHUH 3a/1a4;

] BUmajeTh TOHATUSAMHM TpU3Ma, [apajulelienuIes] M NPUMEHATh  CBOWCTBA
napajeNenunesa npyu peleHuy 3a1ag;

"] BIazeTh MOHATHEM NPSMOYTOJIbHBIN Mapasulelenune/l U IPUMEHSTh €ro Mpu perieHud
3aja4d; [ BIageTh NOHATUSAMM NHMpaMMJa, BUAbI IHPAMHJI, 3JIEMEHTHl IPABUIBHON
NUPaMU/Ibl U YMETh IPUMEHATH UX IIPU PEIICHUH 3a/1a4;
| IMETh MPEJCTABICHHUE O TeopeMe Diliepa, IPaBUIbHBIX MHOTOIPaHHHUKAX;

"] BIageTh MOHATUEM IUIOMIAIN TOBEPXHOCTEH MHOTOIPAaHHUKOB M YMEThb IMPUMEHSTH €ro
IPY PELICHNN 3a7ay;
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] BIaNeTh MOHATUSMHU TeNla BpamieHus (IMIMHAD, KOHYC, map u cdepa), X CEUeHUs u
YMETb IPUMEHATH UX MIPU PEIICHUH 3a/a4;

(] BIaAeTh MOHATHSMH KacaTelbHBIC MPSIMbIE M TUIOCKOCTH W yMETh NPUMEHATH TIpU
pEILICHUH 3a/1aY;

] UMeTh MPEACTABICHUS O BIUCAHHBIX U OMMCAHHBIX cepax U YMETh MPUMEHSTh UX MPU
pEILIeHUH 3a]1aY;

] BmasieTh NOHATUSIMH 00BEM, 00bEMbI MHOTOTPAHHUKOB, T€J1 BPAIICHUS U MPUMEHSTH HX
IIPU PEIICHUH 3aa4
; || WMeTh mpeAcTaBleHHE O pa3BepTKE MWIMHApPAa U KOHYCa, IUIOMATN MOBEPXHOCTH
HWIMH]IpA U KOHYCa, yMETh MIPUMEHSTh UX MPHU PEUICHUH 3a/1a4;

] IMeTh TIPEJCTABJICHUE O IJIOMAau chephl U YMETh MPUMEHSTH €r0 IIPH PEIICHUH 3a/a4;
] ymeTh pemiath 3a/1a4i Ha KOMOMHAIIMY MHOTOI'PAaHHUKOB U TEJl BPalLLECHUS;

"] WMeTh MpeACTaBIEHHWE O MOJAOOMH B MPOCTPAHCTBE M YMETh pelIaTh 3aJadyd Ha
OTHOIIIEHHE OOBEMOB W ILIOMIAJCH IMOBEPXHOCTEH MOM00HBIX (uryp. B moBcemHeBHOM
YKU3HU U TIPU U3YUEHUU JAPYTUX MPEAMETOB:

] cocTaBisATh C HCIIOJIB30BAHMEM CBOWCTB TE€OMETpUYECKHX (GUTYp MaTeMaThyecKue
MOJICH JUIsI PEIICHUs 3a/1a4 MPAKTUIECKOTO XapaKTepa U 3a[a4 U3 CMEXHBIX JUCIUTUIHH,
HCCJIEIOBATh MOJYYEHHbIE MOJIENIA U UHTEPIIPETUPOBATH PE3YJIbTAT
YueHue NOJyYUT BO3MOKHOCTH HAYYHTHCS
HmeTts npeacraBieHne 00 akCHOMAaTUYECKOM METO/IE;

] BIIaeTh OHATHEM T'€OMETPUUYECKHUE MECTa TOYEK B MPOCTPAHCTBE M YMETh MPUMEHSTH
UX JUIsl pelIeHus 3a/1ay;

[] yMeThb NPUMEHSATH I PEIIeHUs 3aJad CBOWCTBA IUIOCKMX U JBYI'PaHHBIX VIJIOB,
TPEXTPaHHOTO YIJia, TEOPEMbI KOCHHYCOB M CHHYCOB JUISl TPEXTPAHHOTO YTIJIa;

] BIameTh MOHATHEM MEPHNEHANKYISIPHOE CEYCHHE MPU3MBI U YMETh MPUMEHSATH €r0 TMpU
pEILIeHUH 3a]1aY;

'] UMeTh MpeACTaBIEHUE O JIBONCTBEHHOCTH IMPABHJIBHBIX MHOTOIPAaHHUKOB; || BIaJeTh
MOHIATUSIMH [[EHTPaJbHOEC H TMapajuIebHOE MPOSKTUPOBAHWE U MPUMEHITh HUX IMPH
MMOCTPOEHUHU CEUEHU MHOTOTPAHHUKOB METOJIOM MPOEKIUH;

[] WMeTh TpPENCTaBICHHE O pa3BepTKe MHOTOTPAaHHMKA W KpardaiieM IMyTH Ha
MOBEPXHOCTU MHOTOTPAaHHUKA;

] IMEeTh TIPEJICTABICHUE O KOHUYECKUX CCUCHHUSIX;

| UMeTh MpejACTaBlIeHUE O Kacarommxcs chepax M KOMOMHAIIMU TEN BpaLICHUS U YMETh
MPUMEHSITh UX TPU PEUICHUH 3a/1a4;

] MpUMEHSATH NP PEeUICHUH 3a/1a4 GOPMYITy PACCTOSHUS OT TOUKH JI0 IIIOCKOCTH;

] BIaAeTh pa3HBIMH CIIOCOOAMU 3aJaHHsSI MPSMON YPaBHEHHUSIMH U YMETh NMPUMEHSTH MPU
pEILICHUH 3a/1aY;

] mpUMEHSTh IPU PEIICHUH 3aJla4 U JIOKA3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ U METOJ
KOOpJIMHAT;

] uMmeTh TmpenacraBieHue 00 akcMoMax o0beMa, NPUMEHITh (GOopMynbsl 00BEMOB
MPSIMOYTOJIBHOTO Tapaijiesienuie/ia, Npu3Mbl W MHUPaMHIbI, TeTpajapa HpU PpPElIeHUH
3a/ay;

| IpUMEHATh TEOpeMbl 00 OTHOILIEHUSX OOBEMOB IMpHU pEIIeHUHU 3anad; || IpUMEHATb
UHTETpaJ JUIsl BBIYMCIEHUS OOBEMOB W TOBEPXHOCTEH TEN BpAaIlCHUS, BBIYUCICHUS
rIomaau chepruIeckoro mosica 1 oobeMa apoBOro CJos;

"] uUMeTh MpeACTaBIEHUE O [BIDKEHUSX B MPOCTPAHCTBE: MApALICIHHOM IIEpEeHOCE,
CUMMETPUN OTHOCUTENBHO MIOCKOCTH, EHTPATbHON CUMMETPUHU, IOBOPOTE OTHOCUTEIHHO
PsIMOM, BUHTOBOW CUMMETPHUH, YMETh IPUMEHSAThH UX MPHU PEIICHUH 33]1aY;

] UMeTh IpeICTaBICHHE O IUIOMIAIN OPTOrOHATBHON IPOEKLINH;

'] UMETh MpEeACTaBIEHUE O TPEXTPAHHOM M MHOTOTPAHHOM YIJI€ U MPUMEHSTH CBOWCTBA
IUIOCKUX YTJIOB MHOTOTPAHHOTO yIJIa MPH PEIICHUH 3a]1ay;

] UIMETh MPEJICTABICHUS O TPEe0OpPa30BAHUU MOI0OHS, TOMOTETUU U YMETh MPUMEHSITH UX



IIPY PELICHNN 33/]a4;
| yMeTh pelaTh 33/a4d Ha IJIOCKOCTH METOJAaMU CTepEeOMETpuu; || yMeTb MPUMEHATH
(dopMyIbl 00bEMOB IIPH PELICHUU 331a4
BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE
YdeHuk Hay4YuTCH
Bnanetp MOHATUSAMEU BEKTOPBI U UX KOOPJIUHATHI;
] yMETb BBIIIOJIHATDH ONEpPALMU HAJl BEKTOPAMH;
|| UCTIONIB30BATh CKAJISIPHOE MPOU3BEICHIE BEKTOPOB MPHU PELICHUH 33/1a4;
] MIPUMEHATh ypaBHEHHE IJIOCKOCTH, (hOPMYIY PACCTOSIHUS MEXIY TOUKAMH, YpaBHEHHUE
chepsl pu pEeIICHUH 3a/1a4,
U] IpUMEHATH BEKTOPBI U METOJ KOOPAMHAT B IPOCTPAHCTBE NIPH PEIICHUH 3a]a4
Y4YeHuK NoJy4YUT BO3MOKHOCTh HAYUYHThCSA
HaXOJIUTh 00BEM MapajulesenuIieia U TeTPadapa, 3aJaHHbIX KOOPANHATAMU CBOUX BEPILNUH;
'] 3a1aBaTh MPSIMYIO B IPOCTPAHCTBE;
| HAXOUTH PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTU B CUCTEME KOOpAMHAT;
| HaXxOJOUTh PACCTOSHHUE MEXAY CKPEIIUBAIOIIMMUCS MPSIMBIMHU, 33JaHHBIMH B CHCTEME
KOOpJUHAT

I1. Conep:xanne yuedHOro kypca marematuku B 10-11 xknaccax
JIEMEHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH

[lonsTue wmHOXkecTBa. XapaKTEPUCTUUECKOE CBOMCTBO, DJIEMEHT MHOXECTBA, IYCTOE,
KOHEUHOe, OeckoHeuHOe MHOKecTBa. CrocoOn! 3amannsg MHOKeCTB. ITlogMHokecTBO. OTHOIIEHUS
MIPUHAJUIC)KHOCTH, BKJIIOUEHMs], paBeHCTBA. Onepaiu HajJ MHOXKECTBaMH, MX WJUIIOCTpAllUU C
MOMOIIBIO KpyroB Dilsiepa. Cuémuvie u Hecuémuvie MHO*CeCmad.

HUctunable U JOXKHBIE BbICKa3bIBaHUSA (YTBEP)KACHHMS), OIEpallid HaJl BbICKA3bIBAHUSIMU.
KBaHTOpEHI CyliecTBOBaHUS M BCEOOITIHOCTH. Aeedpa 8blCKA3bIBAHULL.

3akoHbl JIOTUKU. OcHo@Hble JNocuueckue npaeuna. PemeHue JOTMYECKHX 3anad ¢
HCII0JIb30BaHUEM KPYTroB Dijepa.

Ymozakmouenus. OOOCHOBaHWE M JI0KAa3aTeIbCTBO B MaremaTuke. OmpenencHus. Teopemsl.
Buowvi  ooxazamenvcme. Mamemamuueckas unoykyus. YTBEpXKACHUSA: OOpaTHOE JIaHHOMY,
NPOMUBONOJIONCHOE, 0bpamuoe npomusononoxcuomy. IlpusHak M CBONCTBO, HEOOXOOUMBIE U
JIOCTATOYHBIE YCIOBHSI.

Yuciia ¥ BbIPAKEHUS

MHoOXecTBa HaTypajbHbIX, LENbIX, PALMOHAJBHBIX, JEUCTBUTENbHBIX YucCed. MHOXKECTBO
KOMIUIEKCHBIX 4uncen. JIeHCTBUS ¢ KOMIUIEKCHBIMU uyuciaamMu. KOMIUIEKCHO cOmpshKEHHBIE YHCTIA.
Monynb 1 apryMeHT yucina. 1puconomempuieckas popma KOMIIEKCHO20 YUCIA.

Pannannas mepa yrma. TpuronHomerpuueckas OKpYKHOCTb. CHHYC, KOCHHYC, TaHI€HC U
KOTaHTEHC yucia. TpuroHoMerpuueckue GopMybl MPUBEICHUS U CIOKEHUS, (POPMYJIIbI IBOWHOTO
U MoJoBUHHOrO yria. [IpeoOpa3oBaHue CyMMBbl M Pa3HOCTH TPUTOHOMETPUYECKUX (YHKIUN B
IIPOU3BEICHNE U 00paTHbIe TpeoOpa3oBaHusl.

CreneHb ¢ IEWCTBUTENBHBIM MTOKa3aTeleM, cBoicTBa creneHu. Yucno e. Jlorapudwm, cBoiicTBa
norapudma. JlecATHUHBINA U HATYpaJIbHBIN JTOTapH(PMBI.

ToxaecTBeHHbIE MpeoOpa3oBaHUSI TPUTOHOMETPUUECKHUX, JIOrapupMUUYECKUX, CTEMEHHBIX W
HPPALMOHATIBHBIX BBIPAKEHUH.

Memoo mamemamuueckou UHOYKYUU.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpasnenusi. Aneopumm Eexnuda. Kumaiickas
meopema 00 ocmamkax. Manas meopema @Depma. Cucmemvl CHUCIEHUS, OMIUYHbIE OM
Oecamuunvix. Dyukyus Direpa, 4wucio u cymma oenumenei HamypaivHozo yucia. OcHO8Has
meopema anzeopul. Ilpusooumvle u Henpusooumvie muo2ounensl. CummempuiecKkue MHO204NEHbL.
L]enouucnennvie u yeno3Haunvie MHO2041€HbI.

YpaBHeHHUs] M HEPABEHCTBA
VYpaBHeHuUe, SBIAIONICECS CIEACTBUEM IPYroro YpaBHEHMs; YpaBHEHHUsS, PaBHOCWJIbHBIC Ha




MHOYECTBE, paBHOCUJIbHBIE TPE0Opa30BaHUs ypaBHEHUH.

TpuronomeTrpuueckue, noka3aTelibHble, JIorapuMUiYeckie 1 UppaloHaibHble YpaBHEHUS U
HEpaBeHCTBA. TUIbl ypaBHEHUH. Perienne ypaBHeHN U HEPABEHCTB.

MeToa UHTEPBAJIOB /Uil PEIICHHS] HEPAaBEHCTB. | paduueckre METObl PEIICHUST YPABHCHUHN U
HEpaBEeHCTB. PelieHne ypaBHEHUI U HEPABEHCTB, COJIEPIKALINX IEPEMEHHYIO 1101 3HAKOM MOJTYJIS.

CucreMbl TPUTOHOMETPUYECKUX, MOKA3aTeNbHBIX, JOrapu(PMHUUECKUX U HPpPaLUOHAIBHBIX
ypaBHeHHH.  CHCTeMBI  TPUTOHOMETPHUYECKMX,  IIOKA3aTENbHBIX,  JIOTapU()MUUYECKUX U
UppayuoOHaIbHbIX HEPABEHCTB.

YpaBHeHUs1, cucTEMBl ypaBHEHUN ¢ apameTpaMu. Hepasencmea ¢ napamempamu.

Pewenue ypasnenuii cmenenu eviue 6mopoti cneyuaibhulx 6u0os. opmynvt Buema. Teopema
besy. Jluoghanmoswr ypasuenus. Pewenue ypagHeHuli 8 KOMIIEKCHbIX YUCTAX.

Hepasencmea o cpeonux. Hepasencmeo bepnynnu.

DYHKUNH

OyHKIMSA U €€ CBOMCTBA; HyNMU (DYHKUUU, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb.
Haubonbiiee 1 Haumenbliee 3HaYeHus (yHkuuu. llepuoguueckas QpyHKUuus U e€ HaMMEHBIIUH
nepuoa. Yétaeie u Heu€THbIe GQyHKUMH. DPyHKYUU «OpoOHaAs wacmv yuciay y = {x} u «yenas
uacmo yucia» y = [X].

B3aumuo o6patnbie GpyHkimu. ['padukn B3auMHO 00paTHBIX GyHKIHUHA. TpUroHOMETpHUYECKHE
(YHKIMK YHCIOBOrO apryMeHTa y = CosX, ¥ = sinx, y = tgx, y = ctgx. CoiictBa u rpaduku
TpuroHomerpuueckux ¢yHkuuii. OOpaTHble TpUTrOHOMETpUYECKHe (YHKIUU, HUX TIJIaBHbIE
3HA4YEHUs1, CBOMCTBA U TpaUKH.

CreneHHas, mokasareiibHas, JorapudmMudeckas GyHKIIUH, UX CBOMCTBA U TpaduKy.

[IpeoOpazoBanust rpadukoB GYHKUMNA: COBUT, YMHOXEHHE Ha YHCIO, CHUMMETPHS
OTHOCHUTEJIbHO KOOPIMHATHBIX OCel M Hayaia KOOpIUHAT.

DJIeMEeHThI MaTeMATHYECKOr0 AaHAIN3A

beckoneuno wmanple ¥ OeCKOHEUHO OOJBIIME YMCIOBBIE TMOCIeaoBaTeNbHOCTH. Ilpenen
YHCIIOBOM MOCIIEI0BATEIbHOCTU. beckoHeUHO yObIBaroIIas reOMeTpHUecKas IPorpeccusl.

[lonarue mnpenena ¢yHkuuM B TOUKe. [loHamue npedena @yHKYyuu 6 OECKOHEYHOCHU.
Acumnmomul epaguxa hynkyuu.

HenpepwiBHOCTh hyHKIIMU. Céoticmea nenpepuvigHvlx Gyukyuil. Teopema Betiepumpacca 014
Henpepul8HblX OYHKYULL.

Huddepenuupyemocts Gynkiuu. [IpousBonnas gyHkiuu B Touke. KacarenpHas k rpaduxy
¢byakuun. ['eomerpuyecknii 1 GU3NISCKUNA CMBICIT TTPOU3BOIAHON. [Ipumernenue npouz8ooHoll 6
¢@uzuxke. IIponsBoanble aneMeHTapHbIX pyHKIMA. [IpaBuna quddepenunpopanus.

Bmopas npouzeoonas, eé ceomempuueckuil u puzuyeckuii CMoicI.

Touku sxcTpemMyma (MakcUMyMma U MUHUMYMa). MccnenoBanue sieMeHTapHbIX QYHKIUI Ha
TOYKH OJKCTpeMyMa, HauOosblliee W HauMEHbIIEe 3HAUEHUs C IOMOIIBI0 TMPOU3BOJHOM.
Ilocmpoenue epagukos yHkyuii ¢ nomowbro npouzeoonvix. Illpumenenue npou3gooOHoOU npu
peuleHuy NPUKIAOHbIX 3a0ay HA MAKCUMYM U MUHUMYM.

[TepBooOpasnas. Heonpenenéunplii unterpan. IlepBooOpasHbie >ME€MEHTApHBIX (YHKUIUH.
[Tnomane xkpuBonmHEHHONW Tpamenuu. @Dopmyna Heiorona - JleliOnuna. OmnpenenéHHBIA
uHTerpaj. Beluncienue momaned IIOCKuX (GUryp u o6vEmMo8 men 8paujenus ¢ NOMOUbIO
unmezpana.

Huppepenyuanvrvle ypasnenus nepsoco u 6mopo2o nopsoxa.

KoMOuHaTOpHKA, BEPOATHOCTh M CTATHCTHKA, TOTHKA M TeOpHUs

rpagos

[IpaBuno mpousBencHuss B komOunaropuke. Coenunenus 0e3 moBTopeHuid. CodyeTaHUs U WX
coiicTBa. bunom Hetotona. Coeounenus ¢ nosmopenusmu.

BepositHocTh coObITHA. CymMMa BEpOATHOCTEH HECOBMECTHBIX COOBITHH. [IpoTHBOIOIOKHBIE
coObITHS. YClOBHAasg BeposSTHOCTb. HeszaBucumble coObiTusi. [IpomsBeneHue BeposITHOCTEH
He3aBUCHUMBIX coObITHI. Dopmyna beprymmu. ®opmyia nmoiaHou BepostHocTH. Dopmyia baiieca.

Beposamnocmmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocme.




JuckperHble cllydailHble BETWYMHBI U WX pacnpeaeneHus. COBMECTHBIE paclpeiesiCHuUs.
Pacnpenenenne cymmbl U IPOM3BENCHHS HE3aBUCUMBIX CIIyYaillHBIX BEJIMYMH. MaremaTudeckoe
OXKMJAHUE M JUCIEPCHUS CIy4YallHOM BENMYMHBI. MareMaTH4ecKoe OXHUAAHUE U JUCIIEPCHS
CYMMBI CITy4alHbIX BEJINYHH.

bunapnas  cnywyailHas =~ BenMuuHA, — pacupeneneHue  bepnymm.  ['eomerpuueckoe
pacnpeneneHre. BHHOMHAIBHOE pacpeleIeHUE U €ro CBOMCTBA.

HenpepsiBHble ciyyalinble BenuuuHBL. [ImoTHOCTHE BeposTHOCTH. DYyHKLHUS pacIpeneIcHUs.
PaBHOMeEpHOE pacnipeneneHue.

Hopmanbnoe pacnpenenenne. @ynkuus Jlamnaca. [TapaMerpsl HOpMaabHOIO pacIpenciICHHUs.
[Ipumeps! cydyallHBIX BETUYUH, TOAYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHU,
POCT UYEJIOBEKa).

3axon 6Oonvwux uyucen. Bulbopouwnwvili memoo uzmepenus eeposmuocmeti. Ponv 3axomna
Oonvuux yucen 6 HayKe, npupode u oowecmae.

Koppensuus aByx cinydaitHeix BenuuuH. [lorsTHE 0 KO puimenTe Koppensium.

Cmamucmuueckas eunomesza. Cmamucmuydeckue kpumepuu. Cmamucmuieckas 3HauUMOCmb.
Ilposepka npocmetiwux cunomes.

OcnosHule nonsimus meopuu 2paghos.

HanpagJ/ieHusi MPOEKTHOM JAeSITeJIbHOCTH

Opaum u3 myreir GopmupoBanus YY]| B nuiee sBIsieTcs BKIIOYCHHE OOYYaIOIIUXCS B
yueOHO-HCCIIEeIOBATENIbCKYI0O U IPOEKTHYIO JEATEIbHOCTh, KOTOpas OCYLIECTBISIETCS B paMKax
peau3anuy MporpaMMbl  Y4eOHO-HCCIIEIOBATEIbCKOW U TPOEKTHOM JestenbHOCTH. [Iporpamma
OpPUEHTHPOBAaHA Ha MCHOJb30BAaHUE B paMKax YPOYHOM JEATENIbHOCTH I BCEX BHUIOB
00pa3oBaTeNbHBIX OpPraHU3alUil IPH MOIYUYEHUH CpeJHEro o01ero o0pa3oBaHusl.

Crnernudrka NPOeKTHOM AeATeJTbHOCTH 00y4YalOMIUXCsl B 3HAYMTEIHHOM CTENIEHU CBsI3aHa
C OpUCHTAIMEH Ha MOJIY4YEeHUE MPOEKTHOTO pe3yibTaTa, 00eCIeunBaIOIero pelIeHue MPUKIIATHOMN
3alayd ¥ HUMEIOLIEr0 KOHKpeTHoe BhIpakeHHe. [IpoekTHas AesTenbHOCTh O0y4aromierocs
paccMaTpuBaeTcsa ¢ HECKOJIBKMX CTOPOH: MPOAYKT Kak MaTEepHAJIM30BAaHHBIM PE3yNbTAT, IPOLECC
Kak paboTa MO BBHIMOJIHEHHUIO MPOEKTA, 3allUTa MPOEKTa KaK WILTIOCTpanus 00pa3oBaTEIbHOTO
JOCTUXKEHHSI, 00yJarollerocss 1 OpUeHTUPOBaHa Ha (OPMHUPOBAHUE U PA3BUTHE METAIPEIMETHBIX
Y JIMYHOCTHBIX PE3yJIbTATOB O0YJAFOIIHUXCSI.

I'eomerpuyeckue (UIyppl B NPOCTPAHCTBE W WX B3aMMHOE PAacIoJiOKeHHe.
Axcuomaruka crepeomeTpuu. [lepBbie cneactBusi akcuoM. [locTpoeHust B IpoCTpaHCTBE.

B3aumHoe pacrosniokeHHe MNpsMBIX M IJIOCKOCTEH B INPOCTPAHCTBE: IE€PECEKAIOLIUECS,
NnapajyielIbHblE W CKPELIMBAIOIIMECS MpsAMbIEC, NapAJUIEIBHOCTh W NEPIEHAUKYISIPHOCTh
IIPSIMOM U IIJIOCKOCTH, NMAapaJUIEIbHOCTh U MEPIEHIUKYIIIPHOCTD ABYX IIOCKocTel. Ilpusnaku
NapaJyIEIbHOCTH U NMEPIIEHINKYIIPHOCTH NMPSAMBIX U INIOCKOCTEH.

Ilepnenaukynsp u HakIOHHAs. Teopema 0 TPEX MEePIEHIUKYIIAPAX.

JIByrpanHbiii yroi. JIMHEWHBIN yroj ABYrpaHHOTO yria. MHOrorpanHbsie yriibl. Beimykiibie
MHOTOTPaHHbIE YIJIBI.

BHyTpeHHue U rpaHUYHBbIE TOUYKH MPOCTPAHCTBEHHBIX (uryp. IloHATHS reoMeTpruuecKoro
T€Na U €ro IOBEPXHOCTH.

MHoOrorpaHHUKM ¥ MHOTOTpaHHbIE [OBEpPXHOCTU. BepmuHbl, rpaHu u pédpa
MHOTOTpaHHUKOB. Brinykibsle MHOrorpanHuku. Teopema Oinepa. CeueHHsI MHOIOIPaHHUKOB
MJIOCKOCTSIMU. Pa3BEPTKM MHOTOIpaHHBIX MTOBEPXHOCTEM.

IIupamupa u e€ sneMenTsl. Terpasap. [IpaBunbHasd nupaMuga. Y ced€HHas TUPaMUAA.

IIpusma u e€ osnementsl. IlpsMas wu HakioHHas npusMa. [IpaBunbHas mnpusMa.
[Mapannenenunen. Ky6.

[IpaBunbHBIE MHOTOTpPaHHUKH (TeTpa’ap, KyO, OKTadap, MJOJEKa’aAp, HKOCAdIP).
[locTpoenne mnpaBUIIbHBIX MHOIOI'PAaHHUKOB. J[BONMCTBEHHBIE IMPaBUJIbHBIE MHOI'OTPAHHUKH.
[TomympaBuabHBIE (ApXUMEIOBBI) MHOTOTPAHHUKH.

Konycsl n nunuszapsl. CedeHus KOHyca M LMIMHApPA IUIOCKOCTHIO, MapajuIeIbHOU
ocHoBanuto. Konyc u munmuuap BpameHus. Konuueckue cedenust (3yuiMrmc, rurepbona,




napabona). Chepa u map. Ilepeceuenne mapa u miockoctu. Kacanue cdepsl U IIOCKOCTH.
OmnopHBbIe MIOCKOCTH MPOCTPAHCTBEHHBIX (HUTYD.

H3mepeHne reoMeTpuyeckux BeJH4HH. PaccTosiHne Mexay AByMs TOYKaMmH. PaBeHCTBO
u nopodbue ¢uryp. PacctosHue oT Touku 10 GUTYpHI (B YACTHOCTH, OT TOYKHU JI0 MPSIMOH, OT
TOYKH JI0 TJIOCKOCTH). PaccTosiHne Mexxay ¢urypamu (B 9aCTHOCTH, MEXIY HPSAMBIMH, MEXITY
IPSMOM U TIOCKOCTBIO, MEXKTY MIOCKOCTSMHU).

VIael: yronm MEXOy IUIOCKOCTSAMH, YTOJl MEXIY HpPSMBIMH, Yol MEXAy HpsSMOH H
IUIOCKOCTBIO.

[TonsiTre 00bEMa Tena. OOBEMBI IITMHAPA ¥ IPU3MBI, KOHYCA U IHPAMUJIBL, IIapa.

OO6BEMBI TOAOOHBIX (HUTYP.

[TonsTre momaayn moBepxHocTH. Ilmomaay moBepxXHOCTEH MHOTOTPAaHHUKOB, IMJIMHAPOB,
KoHYycOB. [Lomans cdepsl.

IIpeoOpa3oBanusi. Cummerpus. [lapamienbHoe U OpPTOTOHAJIBLHOE MPOEKTUPOBAHUE.
[leHTpanbHOE MPOSKTUPOBAHUE (TIEPCIICKTUBA).

JBmkenust. OOmMe CBOWCTBa ABMOKEHWW. BHIBI JBYKEHUN: MapalieNbHBI TEpEeHOC,
CHMMETPHUHU OTHOCUTEIBHO TOYKH, MPSIMOU U TIIIOCKOCTH, TTOBOPOT.

OO1miee MOHATHE O CUMMETPUH (UTYp. DIEMEHTHl CUMMETPUU TMPABUIBHBIX MUPAMUT U
MPaBUJIBLHBIX TPHU3M, MPABWIBHBIX MHOTOTPAaHHUKOB, cephl U IIapa, MUIMHAPOB U KOHYCOB
BpaIlCHHUS.

['omoTeTus u nmpeoOpazoBaHus MOIOOMS.

KoopauHatbl M BeKTOpPbI. JlekapToBbl KOOpAMHATHI B mpocTpaHcTBe. Dopmyna
paccTosiHUA MEXAy IByMs Toukamu. KoopauHaTel cepenuHbl OTpe3ka. 3amaHus Quryp
ypaBHEHUSAMHU. Y paBHEHUS cHephl U TUIOCKOCTH.

Bektopel. Moaynb BekTopa. PaBeHCTBO BEeKTOpOB. CIIOKEHHE BEKTOPOB U YMHOXKEHUE
BekTOopa Ha uyucio. KoinmuHeapHble M KOMIUIaHApHBIE BEKTOpHI. Pa3noxeHue BekTopa Ha
IUIOCKOCTH T10 JIBYM HEKOJUIMHEAapHBIM BeKTOpaM. Pa3znoxeHue BEeKTOpa B IPOCTPAHCTBE IO
TpEM HEKOMIUIaHapHbIM BekTopaM. KoopamHaTel BekTOpa. YToid MEXIy BEKTOpaMH.
CkanspHoe Mpou3BeicHUE BEKTOPOB

HanpasJ/jieHusi NPOeKTHOM AeSITeJJbHOCTH YYAIIUXCSH:

TBOpYECKOe (TpearnosaraloT cBoOOAHYI0 (HopMy pabOThl HaJ MPOEKTOM, BapHATUBHOCTH
IPEeJICTaBICHUSI PE3YJIbTATOB);

UCCIIEIOBAaTENIbCKOE  (HANpaBICHO Ha  pEIICHHWE  HUCCIEeNOBATEIbCKOW  MPOOJIEMBI,
XapaKTEepHOM ISl HAYYHOTO HCCIIE0BaHNUA);

poneBoe (ydacTHUKH OepyT Ha ceOsi Te WM WHBIC POJH, OOYCIOBICHHBIE COIEPIKAHUEM
IIPOEKTa), UIrpoBo€ (YYACTHUKHU TPUACPKHUBAIOTCS ONPEICICHHON JMHUU TOBEIACHUS B
UTPOBOM CUTYALIHH);

ClieHapHOe (HampuMmep — MpoeKT «B MareMaTHke ecTh CBOS KpacoTa, KaK B KUBOIUCH U
TIOA3UN»).

II1. TemaTn4yeckoe NJIAHUPOBAHKE C ONPeAeIeHHEM OCHOBHBIX BUI0B JeATEJIbHOCTH



OcCHOBHEIE

HppanuonaibHbie

[TpuBOAUTE IPUMEPHI CTENEHHBIX (DYHKITHI

[aa]
§ HarpasJie
; HUS
_ Conepxanne ® | XapakTeprCTHKA OCHOBHBIX BHIOB JICATCIBHOCTH | pocryrare
= Marepuaia é y4eHHKa (Ha ypOBHE YU€OHBIX IEHCTBHIN) TLHOM
% E JESATEILHO
£ < cTu:
10 kacc
HeiictButenbHbie | 18 | Haxonuth cymmy GeckoHeuHO yObIBaroIen 1,3
> yHCciIa reoMeTpuyeckou mporpeccuu. llepeBonutsb
= | 1. Uensie n 2 | GECKOHEUHYI0 epUOANYECKYIO Apo0b B
E palnuoHaIbHbIE OOBIKHOBEHHYIO po0b. [IpUBOAUTE TPUMEPHI }
= yucia (naBathb onpgz{eneHHe) apu(MeTHUIECKNX KOpHEH
« Z 2. 2 | HaTypalIbHOW CTETICHH. HO}ICH{I'TB Ha TIpuMepax
g g | eciicrBuTenbHbie MOHSITHE CTENEHU C JIIOOBIM JEMCTBUTEIBHBIM
=% = |uucia nokasarenem. [IpuMeHsTs paBuia JEUCTBUM C
= € | 3. BeckoHeuHo 2 | paauMkaiaMu, BRIPQXKEHUSIMH CO CTEIICHSIMU C
E © g | ybbBaromas paroHaIbHBIM TTOKa3aTeneM (JIFoObIM
£ ¢ S reoMeTpuYecKas NeHCTBUTENBHBIM [T0OKA3aTeIeM) IPHU BHIYMCICHUSIX
§ § z porpeccus 1 IpeoOpazoBaHuUsX BeIpakeHUH. Jloka3pIBaTh
E‘ =5 |4 4 | TOXIecTBa, cojepKallue KOpeHb HaTypalbHON
: g ; ApudmMeTnaeckuit CTETICHH U CTETICHH C JIFOOBIM 1eHCTBUTEIBHBIM
= E S | xopeHb MOKa3areseM, MPUMEHsIS] pa3InYHbIE CIIOCOOBI.
E S : HATYPaTbHOI [TpumeHsITh YMEHUS TPe0Opa30BHIBATH
-~ E = | crenenn BBIPAKEHH H J10KA3BIBATH TOXKECTBA IPH
£ & | 5. Crenens ¢ 5 | pemeHuu 3a7a4 MOBBIIICHHON CIIOKHOCTH.
2 T | paunoHanbHBIM 1
s g JEWCTBUTEILHBIM
o | mokazaTensaMu
§ Ypoxk 060061IeHHS 2
M | U cucTeMaTu3aluu
3HAHWUI
KonTtponbHas 1
paborta
Crenennas 18 | Ilo rpadukam cTeneHHBIX YHKIHI (B 2,4
bynkuus 3aBHCHMOCTH OT TIOKA3aTellsl CTETICHH ) OTIMCHIBATh
: 6. CreneHHas 3 | ux cBo#cTBa (MOHOTOHHOCTh, OTPAHUYCHHOCTb,
£ | Gynknus, e€ 4ETHOCTh, HEUETHOCTD). CTPOUTH CXEMATHUECKU
E ; E CBOMCTBA U rpaduk rpaduk cTerneHHol (PyHKIUU B 3aBUCUMOCTH OT
g g 2 7. Bzaumno 2 | OpUHAANICKHOCTH MOKa3aTess CTENeHu (B
2 i ): obpaTtHbIe AHAJIMTUYECKOM 3alIUCH pacCMaTpUBAEMOM
= % ) ¢ hyHkUH (YHKIIUHN) K OJJHOMY U3 pacCMaTPUBAEMBIX
E = 8 g 8. PaBHOCHJIBHBIE 4 | YUCJIOBBIX MHOXKECTB (HpH MmoKa3aTeisix,
z : = £ ypaBHeHus u MPUHAJICKAITIX MHOKECTBY LIEJIBIX YHCEI, TPU
S = £ § HepaBeHCTBa TMOOBIX JICWCTBUTENBHBIX ITOKA3ATENAXK) U
2 q:a é 9. 4 | IepeyucnaTh eé CBOP'ICTPa. Onpenensrsb, sIBIAECTCS
g e E WpparmoHanbHble " q)yHKvLII/IH obparumoii. CTpouTh rpa(bmcv
> O | ypaBHeHHSs CIIOXKHOHM (YHKIIUU, TPOOHO-PAITMOHATHHOM
10. 2 | dyHKIMHU DIeMEHTapHBIMU METOAMH.




pasnuaHbie MeTobl. PacmosnaBaths rpaduku u
CTPOUTH rpaduK MOKa3aTEIHbHOU PYHKITUH,
UCTOJB3Ys TPadorIoCTPOUTENH, U3YdaTh CBOMCTBA
¢dbyakumun mo rpadgukam. opMyIHpoOBaThH
TUIIOTE3bI O KOJIUYECTBE KOPHEN YPaBHEHU,
COJIEp>KaIIMX MOKa3aTeNbHYI0 QYHKIUIO, U

HEPABEHCTBA (3a1aHHBIX C TIOMOIIBIO POPMYIIBI WK Ipaduka),
Ypoxk 060061IeHu 2 | obrmamaromux 3aJaHHBIMU CBOMCTBaMHU (HampuMmep,
U CHCTeMAaTH3aINH OTPaHUYEHHOCTH). Pa3bsCHITH CMBICI
3HAHUU MIEPEYMCIICHHBIX CBOMCTB. AHaJIN3UPOBAaTh
Kontponbnas 1 | moBeneHue QYHKIUH HA PA3TUYHBIX YUaCTKaX
pabora o0yacTu onpeseNieHus, CPaBHUBATh CKOPOCTH
Bo3pacTanus (yObIBaHuUs) (PyHKIHIA.
DopMyIHpoBaTh ONpeAeIeHUS MepeUrCIeHHBIX
CBOMCTB. Pacrio3HaBaTh paBHOCHIIbHBIC
npeoOpa3zoBaHus, MPeoOpa3oBaHMs, TPUBOASIINEC K
YPaBHEHUIO-CIIEICTBUIO. Pemars npocrenimme
MppalMoOHaNIbHbIE YPaBHEHHUS, UPPALIUOHATILHBIE
HEPaBEHCTBA U UX CUCTEMBI. Pacrio3HaBaTh
rpauKu ¥ CTPOUTH TpaduKH CTETICHHBIX
(byHKUIMH, HCTIONB3YS TPadONOCTPOUTENH, U3yUaTh
cBoiicTBa (DYHKITUH TTO0 UX TpaduKam.
@opMyIMpPOBATH TUIIOTE3BI O KOJIUYECTBE KOPHEHN
YpaBHEHHUI, COJIEpKAINX CTEICHHbIE PYHKIINH, U
MIPOBEPSTH UX. BBIMOTHATH mpeoOpa3zoBaHus
rpauKOB CTETICHHBIX (QYHKIIWNA: MapauIeTbHBIN
MepPEHOC, pacTsiKeHue (CHkaThe) BI0JIb OCH
opauHat (mocTpoeHue TpaduKOB C MOTYJISIMH,
nocTpoeHue rpadpuka oOpaTHON QYHKIUH).
[IpuMeHATHh CBOMCTBA CTENIEHHOUW (YHKITUU TTPH
pElIeHNY TPUKIIATHBIX 33134 U 33134
MTOBBIIIEHHON CII0KHOCTH
IToxa3aTenbHasn 12 | ITo rpadukam nokazaTenbHOU QyHKIUN 5,7
GyHkus OIHCHIBATh €€ CBOICTBA (MOHOTOHHOCT,
£ | 11. [lokasarenbhas | 2 | O'paHUYCHHOCTB). [IPHBOAUTH IPHMEPBI
; (bvaKum, ed MoKasareabHOU (QYHKIUU (3a1aHHOMN C MOMOILIbIO
= | cBolicTBa M rpaduK dbopMyIbl unu rpaduka), o0agaronIe
= |12 3 | 3a7aHHBIMH CBOMCTBaMU (Hampumep,
% | [HokasaTenbHble OTPaHUYEHHOCTH ). Pa3bsCHATH CMBICT
£ | ypaBHeHHs MEPEYNCIICHHBIX CBOMCTB.
= E 13. 3 AHaJII/ISI/IpOBaTB IMOBECACHUEC q)yHKum?I Ha
2 = | [oxasarenbHbIe Pa3IMYHbIX y4acTKax 00JIacTH OIpe/eIeHHUs,
2 £ | nepasencrsa CpPaBHHBATh CKOPOCTH Bo3pacTaHus (yObIBaHMS)
2 2 | 14. Cucremsr 2 | yskumii. DopMyIHpOBATH OIPEAEICHHS
§ % : [IOKa3aTeNbHBIX MEPEUYNCIICHHBIX CBOMCTB. Pemars npocreimmue
g = § ypaBHEHHII 1 MOKa3aTeIbHbIe ypaBHEHUS, HEPABEHCTBA U UX
=8 : § HEPABEHCTB cUCTeMbl. PemaTh moka3aTenbHbIe YpaBHEHUS
=/ = E VYpok 06061meHns 1 | MeTonamu pa3ioXeHHus: Ha MHOKUTENH, CIOCOO0M
2 S | ¥ cucTeMaTH3aLHH 3aMEeHbl HEM3BECTHOTO, C HCIIOJIb30BAaHHEM
g 3. | 3Hamwmit CBOMCTB (DyHKIIMHU, pelIaTh YpaBHEHHUS,
> § KOHTpOJIbHAsI 1 | cBOIAIIMECA K KBAJAPATHBIM, UPPALIUOHAIBHBIM.
= | pabora Pemarp nokazarenbHble ypaBHEHUS, IPUMEHSS
=
g
3
=
™




MPOBEPSTH UX. BBIMOTHATE mpeoOpa3zoBaHus
rpaduka rnmoka3are’abHON PYHKIIMHU: TTapaIeTbHbII
IIEPEHOC, pacTsHKEHUE (CoKaTue) BIOJIb OCH
opauHat (mocTpoeHue TpaduKOB C MOTYJISIMH,
nocTpoeHue rpadpuka oOpaTHON QYHKITUN).
[IpuMeHATh CBOMCTBA MOKA3aTEIbHON () YHKIIHH
MIPY PEIICHUY TTPUKIIATHBIX 33724 U 3371249
MTOBBIIIEHHOW CJI0KHOCTH.

Jlorapudgmuvecka | 19 | BeimonusaTh npocreifime npeodpa3zoBaHus 6,8
s QyHKIHA Jorapu(MUUECKUX BBIPAKEHUN C UCTIOIb30BaHUEM
CBOMCTB JIorapu(MoB, € TOMOIILIO GOPMYII
15. Jlorapudmsr 2 | mepexoaa. Ilo rpaduxy norapudmuueckoit
16. CaoiictBa 2 | dyHKIMYK OHCHIBATH €€ CBOMCTBA (MOHOTOHHOCTb,
jorapudmoB OrPaHUYEHHOCTB).
17. JlecaTu4HbIE U 3 | IlpuBoauTh puMepHl JiorapuMuaeckoi
HaTypaJbHBIE GbyHKIMH (321aHHOM € TTIOMOIIBIO (hOPMYJIBI UITH
norapu(MmEeI rpaduka), obranaromniei 3aJaHHBIMUA CBOMCTBAMHA
2 18. 2 | (HampuMep, OTpaHUYCHHOCTH). Pa3bsCHATH CMBICI
E Jlorapudmudeckas MIEPEYUCIICHHBIX CBONCTB. AHATU3UPOBATH
¢ pynxkums, eé noBeicHne QYHKIUN Ha Pa3TUYHbBIX yU4acTKax
] CBOMCTBA U TpaduK o0acTu ompeeNieHus, CPaBHUBATh
, g 19. 3 | ckopocTH Bo3pacTaHus (yObIBaHUS) QYHKIUI.
= g Jlorapudmuueckne DopMyIHPOBATH ONPEACICHUS TePEUHCICHHBIX
2 2 ypaBHEHHS cBoiicTB. Pemate mpocreiimme gjorapupMudecKue
2 2 20. 4 | ypaBHeHus, gorapu()MUUECcKre HEPAaBEHCTBA U UX
s % E Jlorapudmuaeckue cucteMbl. Pemats orapudpmMuyeckue ypaBHeHHs
£ = 3 HepaBeHCTBa pa3nuyHBIMU MeTogamMu. Pacrio3naBaTh rpaduku u
g : 7 Vpok 0606menns 7 | cTpouts rpaduk norapuGMuUUECKoM (byHKumv/I,
E % E ¥ CHCTEMATH3aIliH UCTOJB3Ys TPadorIoCTPOUTENHN, U3YdaTh CBOMCTBA
= = q sHaHmit byHKIMM 110 TpaduKam, (bopMyvanOBaTL §
% & § Konrponbnas | | TUIIOTE3BI O KOJIMYECTBE KOPHEN ypaBHEHHIA,
S > 7 paGora coJiepKaIux JorapupMuIecKyro GyHKIUIO, U
-~ = g MIPOBEPSTH UX. BBIMOTHATE mpeoOpa3zoBaHus
=1 g rpaduka gorapupmMudeckon GyHKIUH:
E i napajuieNbHbIA MePeHoC, pacTsHKeHHe (CKaTue)
,5‘ E BJIOJTb OCH OpJIMHAT (TTOCTPOEHHUE rpa(anola c
3 MOJYJIIMH, IOCTPOEHUE rpav(bm(a o0OpartHoi
g ¢dbyakuun). [IpumeHsaTs cBolicTBa
a norapupMuUecKo QyHKIIH P PELICHUN
MPUKJIAHBIX 337a4 U 3314 MOBBIIICHHON
CIIO’)KHOCTH
Tpuronomerpuye | 27 | [lepeBoauTs rpagyCHYIO MEPY B PAIUAHHYIO U 1,3
cKkue popmyJibl obpatHOo. HaxoauTh Ha OKPYKHOCTH IOJIOKEHHE
= = o 21. Pagunannas 1 | TOYKH, COOTBETCTBYIOLIEH JAHHOMY
= i % g Mepa yrna JnecTBUTEN HOMY uncTy. HaxoauTs 3HaKH
o 2 9 22, TloBOpOT TOuKHM | 2 | 3Ha4YeHHUI CHHYCa, KOCHHYyCA, TAHT€HCA YHCIIA.




BOKpYT Hauaya
KOOpJMHAT

BpIABIATH 3aBUCMMOCTD MEXKIY CUHYCOM,
KOCHUHYCOM, TAHI'€HCOM OZHOT'O U TOI'O K€ YIJIa.

23. Onpenenenue 2 | [IpumeHATh naHHBIE 3aBUCUMOCTH IS
CHUHYyCa, KOCUHYyCa JI0Ka3aTesIbCTBa TOXKIECTBA, B YACTHOCTH HA
Y TAHT€HCa yria onpeneneHHbIX MHOKeCTBaX. [IpuMensTs npu
24. 3naku cuHyca, 1 | npeoOpa30BaHMIX U BBIYUCICHUAX (POPMYJIBI
KOCHHYCa U CBSI3M TPUTOHOMETPUUECKUX QYHKIUI YITIOB a U —
TaHreHca &, GOPMYIIBI CIIOXKEHHS, (POPMYJIBI IBOHHBIX U
25. 3aBUCUMOCTBH 2 | MOJIOBUHHBIX YTJIOB, (hOPMYJIbI IPUBEICHUS,
MEXy CHHYCOM, (hOpMyIIBI CYMMBI U Pa3HOCTU CUHYCOB, CYMMBI U
KOCHUHYCOM H Pa3HOCTH KOCHUHYCOB, IPOU3BECHUS CHHYCOB U
TaHT€HCOM OJTHOT'O KOCHUHYCOB.
¥ TOT'O XK€ yria Jloka3bIBaTh TOXKAECTBA, IPUMEHSS Pa3INUYHbIC
26. 3 | METOJIBI, UCTIOJIB3YS BCE U3YUCHHBIE (DOPMYITBL.
Tpuronomerpudec [IpuMeHATh Bce M3yYCHHBIC CBOMCTBA U (DOPMYJIIBI
KHE TOXIECTBA P PELICHUU MPUKIIAHBIX 3a/1a4 U 3a]a4
27. Cunyc, 1 | TOBBIIIEHHOW CIIOKHOCTH.
KOCHUHYC M TaHT€HC
YIJIOB & U —
28. ®opmynbl 3
CJI0’KEHUS
29. Cunyc, 2
KOCHHYC Y TaHT€HC
JIBOMHOTO yria
30. Cunyc, 2
KOCHUHYC ¥ TaHT€HC
ITOJIOBUHHOTO YIJIa
31. ®opmyiibl 2
MIPUBEICHUS
32. Cymma u 3
Pa3HOCTb CHHYCOB.
CymMma u pa3HOCTh
KOCHHYCOB
Ypoxk 060061IeHHS 2
U CHUCTEMAaTU3aluU
3HAHWUI
KonTtponbHas 1
paborta
Tpuronomerpude | 18 | YMeTh HaX0AUTh APKCUHYC, APKKOCHHYC, 2,4
CKHE YpaBHEHHS apKTaHICHC JAEUCTBUTENBHOIO uncia. Il pumensaTs
3 - 3 33. YpaBHeHue cos | 3 | CBOMCTBA apKCHHYCa, apKKOCHHYCA, apKTaHI'€HCa
5 E Ex=a grcina. [[puMeHsaTs GOopMyIIbI 71 HAX 0K ICHUS
5 % = § 34. YpaBuenue sin | 3 | KOpHEH ypaBHEHHUH COS X = a, Sin X = a, tg X = a.
2 F mHXx=a VYMeTh pematb TPUTOHOMETPUUECKHUE YPAaBHEHHUS:
§ = § § 35. YpaBuenue tg x | 2 JIMHEWHBIE OTHOCUTEIBHO CUHYCA, KOCUHYCA,
= q:) § f£=a TaHreHca yria (4ucia), CBOJSIIUecs K
= s E E 36. Pemenue 5 | KBaJIpaTHBIM M IPYTUM alreOpandecKum
5 Q) 4 TPUTOHOMETPUUECK YpaBHCHUAM ITOCJIC 3aMCHBI HCU3BCCTHOIO,
E E X CBOJSIIHMECS K TPOCTEUIIINM
8 3 ypaBHeHuit TPUTOHOMETPUYECKUM YPABHEHUSIM I10OCIIE
< 37. ITpumeps! 2 | pa3noxeHus Ha MHOXKUTENN. PemaTe 01HOpOIHbIE




pewenus
MPOCTEUIIINX
TPUTOHOMCTPHYCCK
UX HEPaBEHCTB

(mepBoOil ¥ BTOPOH CTENEHN) ypaBHEHUS
OTHOCHUTEJIBHO CUHYCa U KOCHHYCa, a TAK¥Ke
CBOJAIIHUECS K OJJHOPOIHBIM YPABHEHUSIM.
Mcnonb30BaTh METO/ BCIOMOTaTEIbHOIO YIIa.

Pemartp nokazarenbHble ypaBHEHUS, IPUMEHSS
pa3IMYHbIE METOIbI

Ypok 06001eHus 2 | [IpumeHsTh METOA IPEABAPUTEIHHON OLICHKH
Y CHUCTEMaTU3aLNHI JIEBOM W IIPAaBOM YacTel ypaBHEHUsS. Y METh
3HAHUU IIPUMEHSTh HECKOJIBKO METO/I0B IIPU PELICHNUN
KonrposbHast 1 | ypaBHeHus. Pemiate HECI0KHBIE CUCTEMBI
pabota TPUTOHOMETPUYECKUX ypaBHEeHMM. Pemars
TPUTOHOMETPUYECKHE HEPABEHCTBA C MOMOIIBIO
€AMHUYHOU OKpYKHOCTU. [IpumensTs Bce
M3Y4YECHHBIE CBOMCTBA U CIIOCOOBI peIIeHUs
TPUTOHOMETPUUECKUX YPAaBHEHUIN U HEPABEHCTB
IIPU PELICHNUN NMPUKIIAJHBIX 3a/1a4 U 3a]a4
TOBBIIICHHOM CJIIOKHOCTH
HTorosoe 24 5,7
NOBTOPEHHE
o [IpeoOpazoBanue 5 | IlpumensaTh ymMeHUs peoOpa3oBhIBAThH
S 4 UPPALMOHAIIBHBIX, BBIPAKEHUS U I0KA3bIBAaTh TOXKAECTBA MIPU
s 9 g CTENEHHBIX, pelIeHnN 3a/1a4 MOBBIIIEHHON CIOKHOCTH.
5 E § moKa3zarenbHbIX, BrimonuaTe npocreiimme npeodpazoBaHus
g § s ; TPUTOHOMETPUYECK Jorapu(MUUECKUX BBIPAKEHUN € UCTIOIb30BaHUEM
Z o = §uxu CBOMCTB Jlorapu(MoB, C TOMOIIbIO GOPMYII
: g g § norapu)MuIECKUX nepexopa. [lo rpaduky norapupmMudeckoi
s 3 & ¥ BBIpaXCHHUII. (GyHKLIMU ONUCHIBATH €€ CBOWCTBA (MOHOTOHHOCTH,
c:a e q OTPAHHYEHHOCTH ).
-
=
M
Pemenue 11 | Pemats mpocTeiie nuppalliOHAIbHBIE
« : UPPALMOHATBHBIX, YPaBHEHUs, HpPalMOHANbHBIE HEPABEHCTBA 1 MX
= § £ | MOKa3aTeNbHEIX, cucteMbl. PemaTth npocteiinue orapupmudeckue
% 5 ; J0rapupMHUECKUX ypaBHEHHUS, JJOrapu(pMUUECKIEe HEPABEHCTBA U HX
g5 (M cuctembl. Pemmats norapudpmuyeckue ypaBHEHUS
2 i 'S | TPUTOHOMETPUYECK pa3IMYHbIMU MeToAaMHU. Pemars npocreiinime
= S % | UX ypaBHCHHH , [MOKa3aTeNbHbIE YPABHEHUS, HEPABEHCTBA U UX
: g £ | HepaBeHCTB. cUCTEeMBI. PemiaTh noka3aTesibHbIE YPAaBHEHUS
E : E METOJaMH Pa3JIOKEHUS Ha MHOKHUTEIIH, CITOCOOOM
= S 3aMEHbI HEM3BECTHOTO, C UCIOIb30BaHUEM
23 E CBOMCTB (DyHKIIMHU, pelIaTh YpaBHEHHUS,
§" qi) = CBOJSIIMECS K KBAAPATHBIM, UPPALIMOHATILHBIM.
M




Pewenue cucrem 7 | IlpuMeHsTH CBOMCTBA MOKA3aTENbHON (QyHKIHH
« 2 YpaBHEHUU U IIPU PELICHNUN NMPUKIIAJHBIX 3a/1a4 U 3a]a4
g 5 £ | HEpaBEHCTB. MIOBBILIEHHON CII0KHOCTH.
2 ; = [IpuMeHATh CBOMCTBA JIOTapUPMUIECKOM
§ £ S byHKIMK TIpU peIICHNH NPHKIATHBIX 33711 1
o i = 3a/1a4 NOBBIIIEHHON CJI0KHOCTU
T = % Perrate HECJI0XKHBIC CHCTEMBI
: g 4 TPUTOHOMETPUUYECKUX ypaBHEHM. Pemath
- E TPUTOHOMETPUUYECKUE HEPABEHCTBA C IIOMOILBIO
El=- €IMHUYHON OKpYX)HOCTHU. [I[puMeHsTh Bce
2 3 g M3yYEHHBIE CBOMCTBA U CIIOCOOBI PEIICHUS
§‘ qi) = TPUTOHOMETPUYECKHUX YPABHEHHI U HEPABEHCTB
Q) P PEILLICHUU MPUKIIAHBIX 3a/1a4 U 3a]a4
MTOBBIIIEHHON CII0KHOCTH
KonTtponbHas 1
paborta
Bcero 13
6
I'eomerpus
HexoTopble cBegeHus U3 12 | ®opmynupoBath U JOKa3bIBaTh TEOPEMBI 00 yriie
IVIAHUMETPUH MEX]y KacaTeJIbHOU M XOpI0ii, 00 oTpe3Kkax
° MIEPECEKAIOIIMNXCS XOPJI, O KBaJpaTe KacaTelbHOM;
= BBIBOJIUTH (DOPMYIIBI JIJISl BBIYUCIICHUS yTIIOB
; MEXy IBYMs IEPECEKAOIUMHUCS XOPIaMH,
= VYTrabl 1 OTpE3KH, MEXKY ABYMs CEKYLIMMH, IPOBEAEHHBIMU U3 6,8
= CBSI3aHHBIE C 4 | onHOM TOUYKHU; (HOPMYIUPOBATH U JOKA3bIBATh
= OKPY’KHOCTBIO. YTBEPKJICHHS O CBOMCTBAX U MPU3HAKaX
3 BIIMCAHHOT'O U OIMCAHHOI'O YETHIPEXYTOJIbHUKOB;
2 pemarh 3aJJa4u C UCTIOJIb30BAHUEM U3YUEHHBIX
E TeOpeM B (POPMYIL.
2 BriBoguTh (hopmyIibl, BeIpaxaronue Meuany u 1,3
= OUCCEKTPUCY TPEYroJbHUKA YePe3 €ro CTOPOHBI, a
S e | e b o
= TPEYTOJIbHUKOB. ’ 6 4 i )
5 YTBEPKIECHUS 00 OKPYKHOCTH U IIPSIMOM Dinepa;
5 peuaTh 3aJja4u, UCTOJIb3Ys BbIBEICHHbBIC
g (bopmyIIBI.
2 Teopema MeHnenas 2 dopMyIMpoBaTh U 10Ka3bIBaTh TeOpeMbl Menenas | 5,6
= 1 YeBbl. 1 YeBbl 1 UCMIONIB30BATh UX MPH PEICHUU 3a/]a4.
; DopMyIMpPOBaTh ONPEAEIEHUS IUIMIICA, 7,8
e runepOobl ¥ TapadoJIbl, BHIBOAUTH UX
= KOHOHHYECKHE ypaBHEHUS U H300pakaTh ITH
ﬁ" KpUBBIEC HAa PUCYHKE.
§ Onnuric,
g runepooma u 2
5 napabouna.
S
:
2
BBenenue 3 | [lepeuncnsats ocHOBHBIE (UTYPHI B IpocTpaHcTBe | 1,2




IIpenmer (Touka, mpsiMasi, MIIOCKOCTh), GopMyTUpOBATH TPH
v CTEepEOMETPUHU. | | aKCHOMBI 00 UX B3aUMHOM PACIIOJIOKEHUH U
: AKCHOMBI WUTIOCTPUPOBATH 3TH aKCHOMBI IPUMEPaMHU U3
2 CTEepEOMETPUH. OKpYy>karolield 00CTaHOBKHU.
5 DopMyIMpPOBaTh U 10Ka3bIBaTh TEOPEMY O 3.4
g o IJIOCKOCTH, MPOXOAIIEH uepes NpsMyIo 1 He
g = JIeKAIYI0 Ha HEH TOUKY, U TEOpEeMy O IIIOCKOCTH,
2 % MPOXOANIeH uepes JIBe MepeceKarolnecs npsmbie.
=
a3
Z 5
=
5w HexoTopsie
)
S = CJICZICTBUSA U3 2
%}
= E aKCHOM.
2 =
g 2
5
=
2
=
2]
=
S
)
o
IMapa/ieJbHOCTH NPSAMBIX U 16 @opMynHpoOBaTh ONPENEIICHNUE MTAPAIEIbHbIX 5,6
MJIOCKOCTeId IPSIMBIX B IIPOCTPAHCTBE, (HOPMYIHPOBATH U
[TapaniensHOCTh NPSAMBIX, 4 | AOKA3BIBATH TEOPEMBI O MAPALIENBHEIX IPAMBIX;
OpSIMOM U TIOCKOCTH OOBSICHATH, KAKUE BO3MOKHBI CIIy4au B3aUMHOT'O
[TapannensHbie PacroI0KeHus IPAMOH U INIOCKOCTHU B
° % | mpAMBIC B MIPOCTPAHCTBE, M MMPUBOAUTH MILTIOCTPHPYIOIIIE
=2 = | mpocTpaHCTBeE. IPUMEPBI U3 OKpYXKaroleil 00CTaHOBKH;
§ ol § [MapannenbHOCTh (bopMyIHpOBaTH OIpEeICHUE MapauIeIbHbBIX
=35 Y TPEX MPSIMBIX. MPSIMOM M TUIOCKOCTH, (DOPMYITUPOBAThH U
? E’ g 3 I[MapannensHoCTh JI0Ka3bIBaTh YTBEPIKJICHHS O MapauIeIbHOCTH
=" . . .
5 & £ F npAMOii 1 MPSIMOM M TUTOCKOCTHU (CBOMCTBA U MIPU3HAK);
2 & | miockoctu. pelaTh 3a/1a4uy Ha BHIYMCIICHUE U JOKA3aTeNbCTBO,
= CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
IPSIMBIX U INIOCKOCTEMN.
B3auMHoe pacnonoxeHue OOBACHATDH, KAKWE BO3MOXKHBI CIIy4an B3aUMHOTO | 7,8
IPSIMBIX B IPOCTPAHCTBE. YT0Jd | 4 | pacmoyioKeHUS JBYX MPSIMBIX B IPOCTPAHCTBE, U

MEX1y IBYMSI IPSIMBIMU

I'eomerpuueckue

¢urypsi B
NMPOCTPAHCTBE U UX

DDAYIMMIINO

CxkpemuBaromuecs
psIMbIE.

Yrisl ¢
COHAIIPaBJICHHBIMU
CTOPOHAMH.

MPUBOJIUTH WILTIOCTPUPYIOIINE TPUMEPHI;
(hopMyIUpOBaTh OMPEEICHNUE CKPEIIUBAIOIIUXCS
MPSMBIX, POPMYIHPOBATH U I0KA3BIBATh TEOPEMY,
BBIPXKAIOIIYIO MMPU3HAK CKPEITUBAIOIINXCS
MPSIMBIX, U TEOPEMY O IIIOCKOCTHU, IPOXOASIIEH
yepes3 OHY U3 CKPELIUBAIOIIUXCS IPSIMBIX U
napajuieIbHON APYroi mpsiMoii; OOBSCHATH, KaKue
ABa JIyda Ha3bIBAOTCA COHAIIPABJICHHBIMHU,
(hopMyIupOBaTh M T0KAa3bIBaTh TEOPEMY 00 yriax
C COHAITpaBJICHHBIMU CTOPOHAMU; 06’[:$ICH$ITB, 4qTo
HA3bIBAETCS YTJIOM MEXKY MepeceKatonMICs




= z MPSIMBIMU U YTJIOM MEXKIY CKPEIHUBAIOITIMUCS
» MPSIMBIMU; pPellIaTh 3a7a4ui Ha BBIYUCIIEHUE U
g £ ¥ Vron MEKY p > P A
oY W JI0Ka3aTeNIbCTBO, CBSI3aHHBIC CO B3AUMHBIM
s = § NPsMBIMHU.
2 S PacMoJI0KEHUEM JIBYX MPSAMBIX U YITIOM MEXKIY
= HUMH.
KonTpoasnas 1
padora
[TapannenbHOCTD IIIOCKOCTEN | 2 | POpMYIHUPOBATH ONPECIICHUE TTapalIeIbHbIX
= TUIOCKOCTEH, (hOpPMYIHPOBATh U TOKA3bIBAThH
2 YTBEPKACHUS O IPU3HAKE U CBOMCTBAX
5 MapajuIeNbHbIX TUIOCKOCTEH, UCIIOIb30BaTh ATH
E_ ° YTBEPKACHUS MPU PELICHUH 3a7a4.
=
§ =z [MapaniensHbie
=y § IJIOCKOCTH.
@ 3 CaoiicTBa
2 5 napauieIbHbIX
e . 1,2
> S TUIOCKOCTEH.
= 8
S =
v =
= =
2 S
g 2
T o
= =
=
%}
=
(=
(3
-
Terparap u mapamnenenunen | 4 3.4
Terpasnp.
pasip OOBsCHATD, Kakas (purypa Ha3bIBacTC
%]
m S TETPAdIPOM U KaKas MapajuieNIenUune/ oM,
= = [Tapannenenunen
2 § MOKa3bIBaTh Ha YepTekax U MOJIEISAX UX
28 o 3anaun Ha 3JIEMEHTBHI, N300pakaTh 3TH (PUTYpHl HA PUCYHKAX,
= 8 = WJUTIOCTPUPOBATH C UX TIOMOILBIO Pa3IU4YHbIE
€ » T | nocrpoenue
S = 2 | couenuit CIIy4ad B3aMMHOTO PACIIOIOXKEHUS MPSIMBIX U
= o : = .
§ 2 £ IJIOCKOCTEH B MPOCTPAHCTBE; POPMYIUPOBATH U
JIOKa3bIBaTh YTBEPKIACHHS O CBOMCTBAX
Z 5 § | Iocrpoenne YTBCp
&2 8 | oqenuii napajuiefienune1a; 00bACHATh, YTO Ha3bIBACTCS
=
=Y CEUYEeHHEM TeTpadpa (MapaieNenuiea), permarb
= &= MHOI'OTPaHHHUKOB N
S 3 3aJlauM Ha IOCTPOCHUE CEUEHUH TeTpasaApa 1
~ & Hapajie/ieuIe/ia Ha YepTexKe.
KonTpoasHnas 1
padora
3auér 1
IlepnieHAUKYIAPHOCTH 17 dopMynHpOBaTh ONPEICIICHHE 5,6
NPAMBIX H MJIOCKOCTEH MEPIECHIUKYISPHBIX IPSIMBIX B IPOCTPAHCTBE;
[leprieHIUKYISPHOCTD MPSMOMA 5 (dbopMynUpoBaTh U JOKA3bIBATH JIEMMY O

U IJIOCKOCTH

NEPIEHIUKYISIPHOCTH JBYX MTapaJUICIbHbIX




I'eomerpuuyeckue GUrypsl B IpOCTPAHCTBE U UX

B3aHMHO€ PacmoJjJoKeHue

[IepnieHaUKYIAPHBI
€ IpsAMBIC B
IIPOCTPAHCTBE

[TapamiensHbie
psIMbIE,
HEPIEHIUKYJISPHBI
€ K IJIOCKOCTH.

[Tpusnak
NEPIEHIUKYIIIPHOC
TH

IpsIMOM U
IUIOCKOCTH.

Teopema o psimoti,
MEePIECHANKYIISIPHO
U K INIOCKOCTH

NPSIMBIX K TPETheH MpsiMOil; popMyIupoBaTh
OnpeAeICHUE MPSAMON, MEPICHANKYISIPHON K
IJIOCKOCTH, U IPUBOJUTH WILTIOCTPUPYIOIINE
MIPUMEPHI U3 OKpY’Karolell 00CTaHOBKHU;
(bopMyIHpOBATH U IOKA3bIBATH TEOPEMBI (IPAMYIO
1 00paTHYIO) O CBSI3M MEXKy MapaIeIbHOCTHIO
IPSIMBIX U UX NEPHIEHANKYIIPHOCTBIO K
IIJIOCKOCTH, TEOPEMY, BBIPAXKAIOLTYIO PU3HAK
NIEPIEHIUKYIISIPHOCTH MIPSIMON U IJIOCKOCTH, U
TEOpPEMY O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
IIPSIMOH, IIPOXOIAIIEH Yepe3 NaHHYIO TOUKY U
MEePNEHANKYISIPHON K TaHHOM MJIIOCKOCTH; PEIaTh
3aJ1a4M Ha BBIUMCIIEHUE U JOKa3aTeNIbCTBO,
CBS3aHHBIE C MEPIIEHINKYISPHOCTHIO IPSAMOMN U
IIJIOCKOCTH.

[TepieHAMKYSIp U HAKJIOHHBIE. OOBACHATD, YTO TAKOE MEPIEHIUKYIISP U 7,8
VYron Mexay npsaMoi u HAaKJIOHHAs K MJIOCKOCTH, YTO HA3bIBAETCS
IIJIOCKOCTBIO MIPOEKIMEN HAKIIOHHOM, YTO HA3bIBAETCS
pAcCTOSTHUEM: OT TOYKH JI0 TNIOCKOCTHU, MEXKIY
MapajuIeIbHBIMU IPSIMOU U IITIOCKOCTBIO, MEXKIY
= CKPEIIHBAIOIIUMUCS TIPSIMBIMU; (HOPMYIIUPOBATH U
= - JIOKa3bIBaTh TEOPEMY O TPEX MEPHNEHIUKYISAPAX U
=%} o
2 = MIPUMEHSITH €€ IPU PEIIeHUH 3a7a4; OO BSICHSTS,
= & | Paccrosnue ot
2 = YTO TaKO€ OPTOrOHAJIbHAS POEKLIHS TOUKH
S g g |TOUKHAO (¢urypsl) Ha TUIOCKOCTH, U JOKA3bIBaTh, YTO
2 = @ | miockocTu. YPRD T . ’ ’
g E = MIPOEKLKEN MPSMOM Ha TUIOCKOCTh, HE
2 %X ¥ .. MEPIECHANKYISIPHYIO K 3TOU OPSIMOM, SIBJISIETCS
= 2 g | Teopema o Tpéx P i YIIPHYIO p ’
n 5 2 npsiMasi; OOBSICHATh, YTO HA3bIBAETCS YTIIOM
- £ & | IepHeHuKyIsipax o o
Z5 =2 MEXy NMPSMOHN U MIIOCKOCThIO U KAKUM CBOMCTBOM
> S5 Vron mesxy OH 001a1aeT; OOBSICHATD, YTO TAKOE IIEHTPAIbHAS
= Q2 . MPOEKUHUs TOUKHU ((PUTYPBI) HA MIIIOCKOCTb.
S £ S | npamoii n P (Guryper)
%}
S 2 o | IUIOCKOCTBIO.
2 = =
D oy =
D ;v
"5
B3
2]
E s
o
3]
o
JIByrpaHHbIN yrod. OOBsCHATD, Kakasi GUTypa Ha3bIBACTCS 1,2
[lepneHuKyISpHOCTH JNBYTPAHHBIM YIJIOM U KaK OH U3MEPSETCS;
TIOCKOCTEMN JIOKA3bIBATh, YTO BCE JINHENHBIE YTIJIIbI




JBYTPAHHOT'O YIJIa paBHBI APYT IPYTY; OOBSICHATS,
YTO TaKOE YTroJI MEeXAY NepeceKaroluMHUCS
TUTOCKOCTSIMHU U B KaKUX IIpeJiesiax OH U3MEHSETCS;
(bopMynMpoBaTh OMpe/eIeHNE B3aUMHO
NEPIEeHANKYIAPHBIX IUIOCKOCTEH,
(dbopMynHupoBaTh U JOKa3bIBATh TEOPEMY O
E NpH3HAKe NEPICHANKYIAPHOCTH ABYX
g JByrpaHbiii yro. IJIOCKOCTEH; OOBICHSTH, KAKOW Mapasiiesienumne/
3 Ha3bIBAETCS MPSMOYTOJILHBIM, ()OPMYIUPOBATH U
3 ’ JI0Ka3bIBaTh YTBEPKICHHS O €r0 CBOMCTBAX;
é Mpu3Hax OOBSICHATH, Kakas purypa Ha3blBACTCA
2 MHOTOTPaHHBIM ( B YaCTHOCTH, TPEXTPAHHBIM)
@ NEepIEHINKYIISIPHOC .
s ™ 1BYX YIJIOM 1 KaK HA3bIBAIOTCS €rO DIEMEHTBL, KaKOit
= . MHOTOTPaHHBIN yroJl Ha3bIBAa€TCS BBITYKIIBIM;
3 fIIoCKOCTEH. (bopMyIHpOBaTh U TOKA3bIBATh YTBEPKACHUE O
2 y y -
< TpsiMoyrobHbiii TOJl;/IE,l ;Tecl){ :;)I;zibm IUIOCKUN yToJl TPEXTPAHHOTO
. A — yT YMMBI IBYX JIPYTHX IUIOCKHX YTJIOB,
2 U TEOPEMY O CYMME IJIOCKUX YTJIOB BBIITYKJIOTO
& TpexrpaHbiii MHOTOTPAaHHOI'0 yIJIa; penaTh 3a1a4y Ha
= yron. BBIUHCJICHHE U JJOKA3aTEeIbCTBO C UCIIOIb30BAaHUEM
g MHOrorpaHHBL TEOPEM O MEPIICH/IKYIAPHOCTH HPSMBIX 1
g yron IUIOCKOCTEH, a Talvke 3a/1a1H Ha OCTPOeHHE
= CEUCHH MPSIMOYTOJIBHOTO MapauiesenuIeaa
- Ha YepTexe. KaKOM MHOTOTPAHHBIN yroJ
2 Ha3bIBAETCS BBITYKIIBIM; (DOPMYIHPOBATH U
E’ A0KA3BIBATH YTBEPHICHHE O TOM, UTO KaXKIbIN
S IUTOCKHUH YroJl TpEXTPaHHOTO yIJia MEHbIIE CyMMBbI
g IBYX JAPYTUX IUIOCKUX YTJIOB, U TEOPEMY O CyMME
é TUIOCKUX YTJIOB BBITYKJIOTO MHOTOTPAHHOTO YTJIa;
3 peliaTh 3aja4y Ha BEIYMCIICHHUE U J1I0Ka3aTeNbCTBO
= C UCTIOJIb30BaHUEM TEOPEM O
g MEPIEeHIUKYIIPHOCTH MPSIMBIX U IJIOCKOCTEH, a
S TaKXKe 3a/1a4d Ha MOCTPOEHUE CEUCHUI
~ MPSIMOYTOJIBHOTO NapajuleJienue/ia Ha YepTexKe.
KonTpouabsnas 1
padora
3auér 1
Mmuozozcpannuxu 14
IToHsiTHE MHOTOTpAaHHUKA. 3 | OObsACHATH, Kakas (pUTrypa Ha3bIBACTCS 3.4
[Tpuzma MHOTOTPaHHUKOM U KaK Ha3bIBAIOTCS €T0

3JIECMCHTHI, Kakoi MHOT'OI'paHHUK HA3bIBACTCS




BBIITYKJIBIM, IIPUBOJUT IIPUMEPBI MHOTOIPAHHUKOB;
OOBSICHATB, UTO TAKOE T€OMETPUUECKOE TEJIO;
(dbopMyIHMpOBaTh U TOKa3bIBaTh TeOpeMy Diliepa
IUIs1 BBIITYKJIBIX MHOTOI'PaHHUKOB; OOBSICHSATS,

%}
- =
2 = . =
i~ = [lonstue KaKOW MHOTOTPaHHMK Ha3bIBaeTCs MIPU3MOM U Kak
= 2 £ | MHOTOrpaHHHKA. Ha3bIBAIOTCA €€ DIEMEHTHI, KaKas pu3ma
S « T | I'eomerpuueckoe HA3BIBACTCS MPSMOU, HAKIIOHHOMU, N300pakaTh
o = %] H s
g = § TEJI0 MPU3MBbI Ha PUCYHKE; OOBSACHATH, UTO Ha3bIBAETCS
§ 2 s TUIOMIA/IbIO TTOTHOHU (OOKOBOI) TOBEPXHOCTH
= E § Teopema MIPU3MBI, ¥ J1I0Ka3bIBaTh TEOPEMY O ILIOLIAIH
? s & Oiinepa.llpusma OOKOBOI TTOBEPXHOCTH MPSIMOM MPU3MBIL;
zZ5 BBIBOJIUTH (hOPMYITy IIOIIAIU OPTOTOHATIBLHOM
> g [IpocTpancTBeHHas MPOEKIIUKA MHOTOYTOJIbHUKA U JIOKA3bIBaTh
= teopema [Iudaropa MpOCTpaHCTBEHHYIO Teopemy [ludaropa; pemarsb
3aJ1a4M Ha BBIUMCIIEHUE U JOKa3aTeNIbCTBO,
CBSI3aHHBIE C MPU3MOM.
ITupamuna OOBACHATH, KaKOIl MHOTOTPAaHHUK Ha3bIBACTCS 5,6
[Mupamupa . MMAPAMUJI0ON U KaK Ha3bIBAKOTCA €€ DIIEMEHTBI, YTO
g [IpaBunbHas HA3BIBAETCS IUIOMIABI0 TTOTHOM (OOKOBOHA)
3 nMpamMua. MOBEPXHOCTU MUPAMUJIBL; OOBACHATD, KaKasl
§ VYceuéHHas MMpaMu/ia Ha3bIBA€TCS NMPABUIIbHOMU, JOKA3bIBATh
s nipamMu/a. YTBEPKACHHE O CBOMCTBAX €€ OOKOBBIX pEOEp
§ OOKOBBIX I'paHeil U TepeMy O TUIOIAAN OOKOBOM
=" MOBEPXHOCTH MPABUIILHOM MUpaMUAbL; OOBSICHSTD,
§ KaKOM MHOTOI'PaHHMK Ha3bIBACTCs YCEYEHHOU
s MMAPAMUJI0ON U KaK HAa3bIBAIOTCA €€ SJIEMEHTHI,
§ JI0Ka3bIBaTh TEOPEMY O IUIOIIAAN OOKOBOM
2 MOBEPXHOCTH MPABUIILHON YCEUEHHON MUPAMU/IBI;
=
= pelaTh 3aa4y Ha BBIUMCIIEHUE U JOKA3aTeNIbCTBO,
i CBSA3aHHBIE C MMPAMUIaMH, a TAK)KE 3a/1a4U Ha
= IIOCTPOCHUE CEUEHU TUPAMHUJ] HA YEPTEKE
2]
=
<
2
=
Q9
)
="
=
@
L)
o
="
>
ot
=
=
2
=
<
[
2]
T
=
="
=
D
=
(=
()
o
IIpaBunIbHBIE MHOTOTPAHHUKH. 7,8




= o Cummertpus B OOBSCHATDH, KaKHE TOYKH HA3BIBAIOTCS
S @ S | mpocTpancTse. CHMMETPHYHBIMA OTHOCHTENLHO TOYKHU (IIPIMOH,
g 2 E IJIOCKOCTH ), YTO TaKOE LEHTP (0OCh, MIIOCKOCTH)
§ 2§  [lonstne CUMMETPHUH (DUTYPHI, IPUBOIUTH IPUMEPHI DHUTYD,
S 2 = S IIPaBHILHOTO 00JIaIAI0IKX >JIEMEHTAMH CUMMETPHUH, A TAKKE
= 2 = { mHororpanHuxa. IPUMEDPBI CAMMETPUH B ApXUTEKTYPE, TEXHUKE,
= X i § PUPOJIE; OOBACHATH, KAKOI MHOTOTpPaHHUK
s £ E § Dnements HAa3bIBAETCS IPABMIILHBIM, IOKa3bIBaTh, YTO HE
2 & 2 § cummerpun CYIIECTBYET IPABHILHOTO MHOTOTPAHHHKA,
L§. a;a §. f PaBHIILHBIX IPaHAMHU KOTOPOT'O SABJISIOTCS IPABHIILHBIE N-
S £ 8 | MHOrorpaHHuKOB. YTOJIBHHUKHU IPH N=6; 00BACHATH, KAKUE
é‘ ~ & CYIIECTBYIOT BH/IbI IIPABHJILHBIX MHOTOIPaHHUKOB
¥ KaKMMU DJIEMEHTAMH CHMMETPHHU OHM 00JIa[aloT.
KonTpoasnas 1
padora
3auér 1
3ak/jounTeIbHOE 6
NOBTOpPEHHE Kypca
reomerpuu 10 kaacca
[TapannenbHOCTD 1,2
o £ | MPAMBIX, IPAMON 1 OOBACHATD, YTO TAKOE TIEPIIEHAUKYIIAP U
£ = |IMIOCKOCTH HAKJIOHHAA K TIOCKOCTH, UTO HAa3bIBACTCS
§ 22 § Biaumnoe IPOEKIMEN HAKJIOHHOM, YTO HAa3bIBAETCS
o = H
= 2 g 7 PaclloNoKCeHHC PACCTOSIHHEM: OT TOYKH JI0 TIIIOCKOCTH, MEXKITY
5 5 § ¢ UpIMBIX HapauIebHBIMU TIOCKOCTSMH, MEXKIY
§ = § 4 B IPOCTPAHCTBC. MapaIeabHBIMU IPSIMOM 1 TIOCKOCTBIO, MEXIY
- & Yrox Mexay AByms CKPELIMBAIOIIMMHUCS IPAMBIMH; (JOPMYJIUPOBATh U
TIpAMBIMH JI0Ka3bIBaTh TEOPEMY O TPEX MEPIEHANUKYISAPaX U
Terpasap IPUMEHATH €€ NpH pelneHnu 3a1a4; OObIACHSTS,
v Z gapannenennne/:[ KaKOM MHOTOTPAaHHHMK Ha3bIBAETCS TETPAdIPOM,
= - upamMuia napasuieenunesaoM, MMPaMUIoi U Kak
g 89 OnemMeHTHI Ha3bIBAIOTCA €€ DIIEMEHTBI; OOBACHSTh, UTO
5 é E § CUMMETpUH Ha3bIBACTCS YIJIOM MEKIY MPSIMOM M IIOCKOCTBIO
: 4
5533 iﬁ){iipégbgzznxm U KaKUM CBOMCTBOM OH 00JIaIaeT; OOBACHSTH, UTO
zZ& 53 p TAaKOE HEHTPaIbHAsS CUMMETPUSI
S S
= g
Bcero 68
q




11 kiaace

Tpuronomerpuyeckue 20
byHKkumn
Ob6nactpb 3 | Ilo rpaduxam (pyHKIHI OMHUCHIBATH UX CBOWCTBA 3.4
ornpezeneHus u (MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTD,
MHOECTBO HEYETHOCTb, IEPUOJUYHOCTS). [IpuBOIUTH
£ 3HAYECHUU npuMepbl PyHKINH (3aJaHHBIX C TOMOIIBIO
; TPUTOHOMETPUYECKH dbopmysbl uiu rpaduka), 06J1a1ar0IIX
= X QYHKIHH 3aITaHHBIMUA CBOWCTBaMH (Hampumep,
)E YeéTtHocTb, 3 | orpaHuueHHOCTH). Pa3bsCHATH CMBICT
2 HEYETHOCTb, MEPEYUCIICHHBIX CBOMCTB. M300paxkaTs rpaduku
2 NEePUOIUYHOCTh CIIO’KHBIX ()YHKIUH C TOMOILBIO
= TPUTOHOMETPUUYECKHU rpadormocTponTeNield, ONMChIBATh UX CBOMCTRBA.
= X Pemrate mpocreiiye TpUroHoOMETPUIECKUE
g byHKIHHA HEPaBEHCTBA, UCIOJB3YS IpaduK PYHKINU.
= i CaoticTBa (yHKITUU 3 | Pacno3naBath rpaduKku TPUTOHOMETPHUECKUX
= @ y = COS X U €& byHKIMHA, TpaduKH 0OpPaTHBIX
£ 8 | rpaduk TPUTOHOMETpHUYECKUX (QyHKUUU. [[puMeHATh U
5 § CaoiicTBa (pyHKIUN 3 | moKa3bpIBaTh CBOMCTBA OOpATHBIX
E y= sin X U eé rpa(bm( TPUTOHOMETPHUYCCKUX (byHKuHI‘/'L CTpOI/ITb
E CBoiicTBa QYHKIMH 2 | rpaduKu JIeMEHTapHBIX (PYHKITUH, UCTIOIB3YS
g. y = tg X U eé rpa(bHK Fpaq)OHOCTpOI/ITeHI/I, n3y4uarb CBOMCTBaA
o O6partHsie 3 | pIeMeHTapHbIX (PYHKUIUN 1O UX rpaduKam,
E TPHTOHOMETPHYECKH (bopMyanvOBaTL TUIIOTE3bI O KOJIMUYECTBE KOpHEN
= e YpaBHEHHUI, COJIEPKAINX AIEMEHTapPHbIE
% yHKIHH (GYHKIIUH, U IPOBEPSATH MX. BHIMOTHATS
S | Ypok 0606menns n 7 | mpeoOpa3oBanus rpadUKOB IIEMEHTAPHBIX
CHCTEMATH3ALUK (GyHKLUI: napaienbHbIi IEPEHOC, PACTKEHUE
SHAHMI (cxatue) BIoyIb ocu opauHat. [IpuMeHsTs npyrue
KoHTponbHast paGota | 1 | 2IMEHTapHbIe CIOCOOBI OCTPOCHUS TPAPUKOB.
YMeTh NpUMEHSATh Pa3IMYHbIE METOIBI
JI0Ka3aTeNIbCTB HCTUHHOCTH
IIpousBoaHas u eé 20
reOMeTPHYECKHI CMBICJI
ITpousBoHas 3 | [IpuBOaAUTH MpUMEPHI MOHOTOHHOM YHCIIOBOM 5,6
8 = IIpoussonHas 3 | mocIen0BaTeNbHOCTH, UMEIOILEN IIPEIEN.
= & CTeNeHHON (QYHKIIUU Boruncnsate npeensl nocie10BaTeIbHOCTEN.
§ 2 § HpaBI/I_]'[a 3 | BBISICHATD, SBIISIETCS U MOCJIEI0BATESIILHOCTD
; é ; muddepeHIpoBaHI cxopsmeics. [IpuBoauTs npumepsbl PyHKINIA,
S = 8 SIBIISTFOIIIUX CSl HETIPEPBIBHBIMU, UMEIOIIUX
g £ 5| [poussoamsre 4 | BepTUKaJIbHYIO, TOPU3OHTAIBHYIO ACUMIITOTY.
; e %| HexOTOpPBIX 3anuceIBaTh YpaBHEHUE KaXIOW U3 ITHX
§ 2 E 3J1IEMEHTapHBIX ACUMIITOT. YMETh Mo rpaduky GyHKIUHA
3 E =| Gynxrmit OTIPECIISATH TPOMEKYTKH HEMPEPHIBHOCTU M TOUKHU
g 5 E FGOMeTpI/I‘IeCKHﬁ 4 | paspsiBa, €CJIM TAKUC UMCIOTCH. YMeThb
. 2 | cMbicn npousBosHO# A0KA3BIBATH HEMPEPLIBHOCTS (byHKufm. Haxomuts
= (5) = Vpok 060011eHns 1 2 | yrioBo# ko3 PUIMEHT KacaTeabHON K rpaduKy
g CHCTEMATH3AINI ¢byHkuuu B 3a1aHHON Touke. HaxonauTe
2 SHAHMIA MI'HOBEHHYIO CKOPOCTbH JIBU)KEHUSI MaTepuaibHON
M KouTposbHast pabota | 1 | TOUKA. AHATH3HPOBATE NOBEACHHE (BYHKIMIA Ha

Pa3IMYHBIX y4acTKax 00JIaCTH OINpe/ieTeHH s,




CpaBHUBATh CKOPOCTH BO3pacTaHus (YOBIBAHHS)
byakumii. HaxoauTs mpou3BOIHBIE JIEMEHTAPHBIX
¢bynkuuid. Haxoquts npou3BoIHBIE CYMMBI,
MPOM3BEACHUS U YACTHOTO IBYX (DYHKLUH,
MPOU3BOIHYIO cIokHON PyHKIMN y = f (kx + b).
OOBACHATH U WILTIOCTPUPOBATH MOHATHE Mpeena
MocCJe10BaTeabHOCTH. [[pUBOIUTE IpUMEpPHI
ITOCJIEI0BATEIBbHOCTEMN, UMEIOLIUX MPEJENT U HE
nMeromux npezena. [lonb3zoBaTbes TeopemMoii o
npeJene MOHOTOHHOM

OTPaHUYECHHOM NOCJIEN0BATENLHOCTH. BHIBOAUTH
(bopMyIIbl UTMHBI OKPYKHOCTH U IIOIIAAHN KpyTa.
OOBSCHATH U WLTIOCTPUPOBATH MOHSATHE MpEaea
¢byHkuu B Touke. [IpuBoauTH MpUMeEpbI
(GyHKIUH, HE UMEIOIUX TIpeieia B HEKOTOPOit
TOYKe. Beraucnars npenensl GyHKITH.
AHanu3upoBaTh MoBeACHNUE QYHKIUI Ha
Pa3IMYHBIX y4acTKax 00JIacTy ONpeaeeHusl.
Haxonuts

acCUMMTOTHL. BerancisaTs npupaiienue GyHKINH B
Touke. COCTaBIATh U UCCIEA0BATH PAa3HOCTHOE
oTHoweHne. HaxonuTe mpenen pa3HOCTHOTO
OTHOILIEHUA. BBIUHUCIIATE 3HaUEHUE TPOU3BOIHOMN
¢dbyHKIIMH B TOUKe (110 onpezenennio). Haxoauts
YIII0BOM KOA(PHUIMEHT KacaTelbHOM K rpaduky
(YHKIIMH B TOYKE C 3aIaHHOU aOCITUCCO.
3anuchIBaTh ypaBHEHUE KAaCATEIbHOU K TpauKy
dbyHKIIMM, 3a0aHHOM B TOYKe. HaxonuTh
MIPOU3BOJIHYIO CIOKHOM (PyHKIMH, 00paTHOM
¢dbyakuun. [[puMeHsITh TOHATHE MPOU3BOIHOMN TpH
pelIeHnu 3a1a4

IIpumeHnenne nmpou3BoaHoi K | 18
HCCJIe0BAHUI0 PyHKUIMIA

Bo3spacranue u 2 | HaxomuThk BTOpPYIO MPOU3BOHYIO H YCKOPEHUE 7,8
o yObIBaHUE PYHKIINH Mpolecca, OMUCHIBAEMOTO C ITOMOIIBIO (POPMYIIBL.
2 z DKCTpeMyMbl 3 | HaxoauTb npoMeKyTKH BO3pacTaHUs U YObIBaHUS
=5 = byHKIIMHN ¢ynkuuu. Jloka3piBaTh, YTO 33aHHAs PYHKITUSA
= ; 2 [IpuMenenue 4 | Bo3pacTaeT (yObIBaeT) Ha yKa3aHHOM TIPOMEKYTKE.
e g S| IpOU3BOJHON K Haxoaute TOUKM MUHMMYMa U MakCUMyMa
% i ): IIOCTPOEHUIO ¢byakuun. Haxoauts HanbobIee 1 HAaMMEHBITIEE
SE¢g rpa¢ukoB (QyHKIHIHA 3HaueHHs (QyHKIUH Ha oTpe3ke. Haxonure
=938 Hau6omnsIee u 3 | HauOosbllee U HAUMEHbBIIIEE 3HAYCHUS (YHKIIUH.
g : E HauMEHBIIIEe HccnenoBaTh GyHKIHIO C IOMOIIBIO TPOU3BOTHOM
= &| snauenus byHKIHH U cTpouth e€ rpaduk. [I[puMeHATh MPON3BOTHYIO
g 5 qf, BEITTYKJIOCTb 3 | IpH PEIICHUU TEKCTOBBIX, TEOMETPHUCCKHUX,
E di) g rpa(bHKa (bYHKHI/II/I, (bI/ISI/ILIeCKI/IX M JIpyTrux 3a7ay.
= M | ToYKHM neperuda
s Vpok o6obumiernst u | 2
CE) cUCTEeMaTH3alluu

3HAHWI

Kontposbnas pabora | 1

HNHuTerpan 17




ITepBoobOpaznas 2 | Beraucnsats npuOImkEHHOE 3HAUCHUE 1,2
= [IpaBuna 2 | mIomaan U KpUBOJUHEHON Tpaneuun. Haxonutsb
% HaXO0XICHUS nepBooOpasHbie QyHKIMi: y=Xp,rnep OR,y =
£ | mepBOOOpa3HBIX sin X, y = cos X, y = tg X. Haxoauts
3 E [Tnomanp 3 | mepBooOpas3ubie pynkuuii: f(x) + g (x), kf Ex) u f
= = KPUBOJIMHEHHOM (kx +b). Beruncnsate miomnaaym KpuBOJIUHEHHOM
S £ | Tpamenuu u Tparnenuy ¢ noMouIsio popmynsl HeroToHa—
: = WHTErpa Jletitbnuna. Haxoaute npubamkEHHbBIC 3HAYCHUS
g : Brluucnenue 2 | MHTETPAajoB.
§ § <| MHTErpasToB BbruncnsaTe miomaas KpUBOJUHEHHON Tparenuu ¢
; § § BreruuciieHue 3 | IOMOILIBIO MHTETPAIIA.
E = 3| wiomanei
§ ; "| nomompsio
s & MHTETPaJIoB
. § HpI/IMeHeHI/I? 2
E = IIPOXU3BOJHOU U
g = HHTErpajia K
2 & | peuwenuio
Ol IPAKTUYECKMX 3a/1a4
M | Vpok 06obieHws U 2
cUCTeMaTHU3aIuu
3HAHUI
Kontposbnas padora | 1
Kom0nnaropuka 13
= ITpaBuio 2 | [IpuMeHsTh NpH PEIICHUH 3a/1a4 METO/T 3,4
a B MIPOU3BEJICHUS MareMaTuuecko nHaAyKuuu. [IpuMeHsTh npaBuiio
§ = IlepecranoBku 2 | mpou3BeACHHUS MPH BBIBOAE (POPMYIIBI uncia
= & | Pasmemuenus 2 | nepecraHoBOK. Co31aBaTh MATEMaTHYECKUE
g = CoyeraHus U ux 2 | Mojenu s peuieHus] KOMOMHATOPHBIX 3a71ay ¢
§ g @l CBOMCTBa MMOMOLIBIO NTOACYETA YHCIIA Pa3MELLICHUH,
< = _g_ BunoMm HbroToHA 2 | mepecTaHoOBOK U codyeTaHuil. Haxonuts uncio
£ 5 § Ypok 0606MmeHus i 2 | mepecTaHOBOK ¢ MOBTOpeHUsIMU. PemaTh
2 g CHCTEMATH3AIUH KOMOMHATOpHbIE 33]aui, CBOJSALINECS K MOJACUETY
g5 E SHAHUI YyCIa COYETaHUM ¢ MOBTOpeHUsAMH. [IpumenaTs
E 2 [ Konrponsnas pabora | 1 | dopmyiy 6unoma Hetotona. [Tpn BossesieRHH
< E OMHOMA B HATYPAJIBLHYIO CTETICHb HAXOIUTh
§ i OMHOMHATBHBIC KO(DPHUITUEHTHI PU TTOMOIIH
TpeyronbHuka [lackans
JJIeMeHThI TEOPUH 13
BEpPOSITHOCTE
. CoObiTHS 1 | [IpuBOaUTH MPUMEPHI CIIy4alHbIX, JOCTOBEPHBIX U | 5,6
g 2 Komb6unanus 2 | HEBO3MOXKHBIX COOBITHIA. 3HATH ONpeAeIeHNE
. ; -g- COOBITHIA. CYMMBI U IPOU3BEICHUS COOBITUH. 3HATH
g = 2| [IporusononoxkHoe oTpesieNieHNue BEPOSTHOCTH COOBITUS B
§_ s = coObITHE KJIACCMYE€CKOM MOHUMaHuU. [IpuBOIUTH mpuMepbl
= : 2 BepositHOCTB 2 | HEeCOBMECTHBIX COOBITHI. HaxoauTh BEpOsSTHOCTH
E = &| cobbrTus CYMMBI HECOBMECTHBIX cOObITHH. HaxoauTh
S g : CriokeHue 2 | BEpOATHOCTb CYMMBI NPOH3BOILHBIX COOBITHH.
é E Z BEPOATHOCTEH Nnmets Mpe/CTaBeHNe 00 yCIIOBHON BEPOATHOCTH
a g HezaBsucumeie 2 COOBITHH. 3HATH CTpOroe onpei;[eneHHe
2" 5| colbrrus. HE3aBHCUMOCTH JIBYX coObITHil. UMeTh
VMHOXEHNE MPEJICTABICHUE O HE3aBUCUMOCTHU COOBITUI U




DOyHKIUH
DJieMEeHThI TeOPUH MHOKECTB

()

H MAaTEMATHYECKOU JIOTHKHU

MOKa3aTeNbHON (PyHKINH, UCTIONB3YS
rpadoroCTpOUTENN, U3y4aTh CBOMCTBA (DYHKIUH
no rpadukam. [IpuBouTH IPHUMEPHI
norapupmMuuecKoi GyHKIMH (3aaHHOMN ¢
MTOMOIIBIO (hOPMYITBI WiTK Tpaduka), oOaaaaroeit
3aJJaHHBIMH CBOMCTBaMH (Hampumep,
OTPaHUYCHHOCTH). Pa3bsCHATH CMBICI
MEPEYHCICHHBIX CBOMCTB. AHAJIM3UPOBAThH
noBeieHue QYHKIUI HA Pa3IMYHBIX y4acTKax
00J1acTH ompeaeeHNs, CPAaBHUBATh

CKOPOCTH BO3pacTanus (yObIBaHUs) () YHKIIAM.
@opMynupoBaTh ONPENEICHUS TEePEUNCICHHBIX
CBOMCTB

BEPOSITHOCTEH HaxOJUTh BEPOATHOCTh COBMECTHOTO HACTYIJICHHS
CraTuctuueckas 2 | Takux COOBITUN. BBIUUCISTH BEPOSITHOCTh
BEPOSITHOCTD MOJIyYEHUsI KOHKPETHOT'O YMCIa YCIEX0B B
Ypox 06001IeHUS 1 1 | ucnbiTanusx bepHymin.
cUCTEeMaTu3aluu
3HAHWUI
KontponbHas pabora | 1
CraTtuctuka 9
Cnyualinbie 2 | 3HaTh MOHATUE CIYYalHON BEJTUYHHBI, 7,8
N | BEMMUHHBL NPE/ICTABIIATH PacIpeeneHne 3HAUYECHUU
g S LleHTpanbHbIE 2 | IMUCKPETHOU CIydyallHON BEJIUYHMHBI B BUJIE
= 9| TeHaeHIUH YaCTOTHOM TaOJIMIIEI, ITOJIUTOHA YaCTOT
S  E| Mepw pasbpoca 3 | (otHOCHTENBHBIX YacToT). [IpeicTaBIATh
s & VYpoxk 00o01IeHus u 1 | pacupeneiieHHe 3HAYEHU HEIIPEPBIBHOMN
§ E cUCTEeMaTH3alluu CITy4aitHOUM BEJTMYHMHBI B BUJIC YACTOTHOU TaOIHIIBI
‘:’ CE 3HAHU Y TUCTOTpaMMbl. 3HATh MOHSATUE TeHEPATbHOMN
E . =| KontposnpHas pabota | 1 | COBOKYIHOCTHU U BBIOOPKH. HpI/IBO,I[I/ITI: MPUMEPbI
RN pENpPEe3eHTaTUBHBIX BEIOOPOK 3HAUYCHUI
i <3 CIIy4alilHOHM BEJINYUHBI. 3HATh OCHOBHBIC
l= § LEHTpalIbHbIE TEHJICHLIUU: MOy, MEJIMaHY,
g = E cpenHee. HaxonuTh LIeHTpaabHbIE TEHACHIIMU
E I~ = y4eOHBIX BEIOOPOK. 3HATH, KaKast U3 IIEHTPATbHBIX
= = 2 TEHJCHINI HaWIy4dIuM o0pa3oM XapaKTepusyeT
R COBOKYMHOCTh. IMeTh npeicTaBieHue o
g =2 MaTeMaTHYECKOM OXKHUAaHUU. Beranciarh
= = 3HAYEHUE MATEMAaTUYECKOTO 0XKMIaHUs CIIy4aliHON
= s BEJIMYUHBI C KOHEUHBIM YUCJIOM 3HaU€HHM. 3HATh
> = OCHOBHBIEC MEpHI pa3dpoca 3HaYCHUH CITydaiHOM
g O BEJIMYUHBI: pa3Max, OTKIIOHEHUE OT CPEAHET0 U
5 nucnepcuto. Haxonuts Mepsl pazdpoca ciryqaitHou
= BEJIMYUHBI ¢ HEOOBIINM YUCIIOM PA3TUYHBIX €
3HA4YECHMI
HTorosoe noBropeHue 26 1,2
DyHKIIMU 8 | PacmioznaBath rpauku ¥ CTPOUTH Ipaduk




Pemenue ypaBuenuil | 18 | Pemars npocreiiniye nppannoHalibHbIe 3.4
« z Y HEPaBEHCTB YpaBHEHUs, NPPALMOHAIIbHBIE HEPABEHCTBA U UX
2 5 § cucteMbl. PemaTh npocTeiimue torapupMudecKue
2 ; = ypaBHEHUs, JorapudMuyecKkue HepaBeHCTBA U X
2 €8 cucreMbl. Pemars gorapupmudeckue ypaBHEHUS
% i = pa3nM4YHBIMU MeToJaMu. PemaTe npocreniime
T = % MOKa3aTeIbHbIE YPaBHEHUS, HEPABEHCTBA U UX
: g 2 cucteMsl. Pemats noka3areabHble YpaBHEHUS
E : E METOJIaMU PA3JI0KEHUS HA MHOXKUTENH, CIIOCOOOM
El=- 3aMEHbI HEU3BECTHOI'O, C UCIIOJIB30BAHUEM
2 3 % CBOMCTB (DYHKIIMH, pelIaTh YPaBHECHHSI,
§‘ qi) = CBOJSIIMECS K KBaAPATHBIM, UPPALIMOHAIILHBIM.
Q) Pemiate nmokazaTtenbHble ypaBHEHUS, TPUMEHSS
pa3INYHbIE METOJBI
Bcero 13
6
I'eomerpus
Huauuap, konyc, map 16
Hunuuap 3
[Tonsarue uunuupa. OOBSACHATD, YTO TAKOE LUIHHIPHUICCKAS 5,6
MOBEPXHOCTh, €€ 00pa3yIolue U 0Ch, KAaKOe TEJI0
m & | [lmomanp Ha3bIBACTCS LIJIMHAPOM U KaK Ha3bIBAIOTCS €TO0
i E MTOBEPXHOCTH 3JIEMEHTHI, KaK MOJIYYUTh LIUIMHAP IYTEM
> § o| THITHHPA. BpallleHUs IPSIMOYTOJIBHHUKA; N300pakaTh
.5- : = LUMIHHIP 1 €70 CEYEHUS IIOCKOCTBIO,
9 = ; MPOXOASIIEH uepe3 0Ch, U MIOCKOCTHIO,
Z i S MEPICHIUKYISIPHON K OCH; OOBSICHSATH, UTO
gee MPUHUMAETCS 32 TUIoHalb O0KOBON MOBEPXHOCTH
528 [WIAH]IPA, BEIBOAUTH (DOPMYIIBI JIJIsI BBIYUCIICHUS
5 g_ = OOKOBOW M MOJTHOM MOBEPXHOCTEH MIJIMHIIPA;
§ § pemiaTh 3aJja4i Ha BBIUMCIIEHUE U JOKA3aTeIbCTRO,
~ & CBSA3aHHBIE [IWIMHIPOM.
Konyc 4 7,8




I'eomerpuuyeckue purypsl B IpOoCTPAHCTBE U

HX B3aUMHO€ PACIIOJ0KCHHE
HN3MepeHue reoMeTpMYeCKUX BeJUYUH

[TonsTue Konyca.
ITnomanw
MIOBEPXHOCTH

KOHYCa.

Y ceu€HHBIN KOHYC.

OOBACHATD, UTO TAKOE KOHUYECKAs! TOBEPXHOCTh,
e€ oOpasyrolye, BepIINHA U 0Ch, KAKOE TEIIO
Ha3bIBAETCS] KOHYCOM U KaK Ha3bIBAIOTCS €T0
JIEMEHTBHI, KaK MOJIyYUTh KOHYC IIyTEM BpallleHUs
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, H300paxaTh
KOHYC M €r0 CEeYCHMsI IIIOCKOCTBIO, IPOXOIAIIEeH
4yepes3 0Cb, U IJI0CKOCTBIO, IEPIIEHNKYIIPHON K
ocH; OOBSICHATD, YTO IIPUHUMAETCS 3a IJIOLIA]b
OOKOBOI TOBEPXHOCTU KOHYCA, H BHIBOJUTH
(hopMyITBI 7151 BEIYMCIICHUS TUTIOIIAIeH OOKOBOM 1
MOJTHOM TIOBEPXHOCTEH KOHYCa; 0OBACHATH, KAKOE
TEJIO Ha3bIBACTCS YCEUEHHBIM KOHYCOM U KakK €ro
IIOJIYYUTh IIyTEM BPALLECHUS IPSIMOYTOJIbHOMN
Tparnenuu, BEIBOJUTH (POPMYITY AJIS BBIYMCICHUS
TUTOIIA OOKOBOM MOBEPXHOCTH YCEUEHHOTO
KOHYCa; pelliaTh 3a/1a4y Ha BBIYMCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C KOHYCOM U
YCEUEHHBIM KOHYCOM

Cdepa 7

® Cdepa u map dopMynupoBath onpeaeneHus cepsl u mapa, ux | 1,2
g B3aumnoe [IEHTpA, paguyca, IMaMeTpa; UCClIea0BaTh
E pacmosoxeHue B3alMHOE PACIOJIOKEeHHE chepbl U MIIOCKOCTH,
3 cdepbl U MITOCKOCTH. (dbopMyIHUpoBaTh ONpEIEICHHE KacaTeIbHON
E = Kacarenbnas TJIOCKOCTH K cepe, GopMyIrpoBaTh U
= F| TUIOCKOCTD K cepe. JIOKa3bIBaTh TEOPEMBI O CBOMCTBE U MIPH3HAKE
2 5 [Tnomans cheps KacaTeIbHOM IJIOCKOCTH;, OOBICHITh, YTO
5 2| B3zaumHoe MPUHUMAETCS 3 TI0MAAb chephl U Kak OHa
g o E pacrosoxxeHue BbIpaXkaeTcsl uepe3 paauyc chepbl; UCCIIe0BaTh
? = 3| cdeps 1 npaMOIi. B3aMMHOE PACIIONIOKEHHE CHEPBI U PSIMOIA;
2 ; 2| Cdepa, Bucannas B OOBSCHSITH, Kakasi c)epa Ha3bIBAETCS BIIMCAHHOM B
: = E [UIHHIPAYECKYIO WIHHIPUYECKYIO (KOHHYECKYIO) TIOBEPXHOCTh U
= g £| TIOBEPXHOCTS. KAKHE KPHBbIC M101IYAI0TCA B CCUCHUAX }
&S 9 Cdepa, Bucannas B WIAHIPUYECKON 1 KOHMYECKOH MOBEPXHOCTEH
= o[ KOHHHECKYIO Pa3IMYHBIMU IIOCKOCTSIMU; PEIIaTh 33aa4H, B
ﬁ‘ Z| MOBEPXHOCTb. KOTOPBIX (PUTYpUPYIOT KOMOMHAIIUN
= 2 CeueHus MHOTOTPaHHUKOB U T€J BPAICHHUS.
§ Z| LUIMHIPHYECKOM
2 =| moBEpXHOCTH.
= Ceuenus
S KOHUYECKOU
5 MTOBEPXHOCTH.
-

KonTpouabHnas 1

pabora

3auéTt 1

O0bEMBI Te 17
OOBEM MPAMOYTOIBLHOTO ) 3,4

napajiciicnuicaa




TTonsaTue 00bEMA

OOBACHATH, KaK U3MEPSIOTCA 00BEMBI TEI,

9 =
E E E O0BéM MPOBO/ISl AHAJIOTHIO C U3MEPEHUEM TUIOIIAEH
2 = E PSIMOYTOJIBHOTO MHOTOYTOJBHUKOB; (DOPMYJIUPOBATH OCHOBHBIE
2 g | mapajiesnenune/a CBOICTBa 00BEMOB U BHIBOAUTDH C UX ITOMOIIBIO
= § E bopmyity 06bEMa MPSAMOYTOJIEHOTO
napajuiesienuneaa
O06BEM npsMOi TPU3MBI U 3
WIMH]IpA
= | O6Bém mpsamoii ®opmMynupoBaTh U JOKa3bIBATh TEOPEMBI 00 5,6
2 é z MIPU3MBI 00BEME TIPSMOI TPU3MBI 1 00BEME ITUITHUHPA;
= o peliaTh 3aa4u, CBSI3aHHBIC C BBIYUCICHUEM
= = E O0BEM ITUIMHApA 00BEMOB ITHUX TEI.
R
=2
=
O0BEM HAKITIOHHOM MPU3MBI, 5
MUPAMHUJIBI U KOHYCA
Brruncnenne BriBoauTh MHTErpasibHYIO (hOpMYITY IS 7,8
X 00BEMOB Te ¢ BBIYHCIICHHS] 00BEMOB TEJ U JOKA3bIBATh C €€
2 < - IIOMOIIIBI0 MTOMOIIIBIO TEOPEMBI 00 00bEME HaKIIOHHON
=2 = OIpeAeNEHHOTO npu3Mbl, 00 00BEME TupamMu b, 00 00bEME
2 = x| unrerpana. KOHYCa; BBIBOJUTD (DOPMYJIBI 17151 BEIYUCIICHUS
Z5 Eg OO0BEM HaKIIOHHOM 00BbEMOB yCEUEHHON THUPAMHJIBI U YCEUEHHOTO
= § MPU3MBI KOHYCa; peliaTh 3aJa4l, CBI3aHHbIE C
~ | OOBEM MHpaMUIBL. BBIYHCIICHHEM 00BbEMOB ITHX Tell
O0BEM KOHYCA.
OO0BéM 1mapa ¥ mIomaIh 5
chepsl
= O06bEM mapa. dopMynHpOBaTh U OKA3BIBATh TEOPEMY 00 1,2
o § E OO0BEMBI IAPOBOTO 00BEMeE mapa u ¢ e€ MOMOIIBI0 BEIBOJUTD
= T 5| CCTMEHTa, IapoBoro dbopmyny momanu cepsl; BRIBOAUTH GOPMYITY
= = =| cros u mapoBoro JUTS. BRIYUCTIEHUS] 00BEMOB IIIAPOBOTO CETMEHTA U
z g 2| cextopa. IIapOBOTO CEKTOPA; PelIaTh 3a/1auu C
= € *| Inomans cdepsr. npuMeHeHHeM (popMy 00BEMOB Pa3IHMUHBIX TEI.
et
Kontpoabnasn 1
pabora
3auér 1
BekTopbl B mpocTpaHcTBe 6
IlonsTHe BEkTOpa B 1
MIPOCTPAHCTBE
= = g [lOHATHE BEKTOpA DopMyIMpOBaTh ONPEAEIEHUE BEKTOPA, ETO 3.4
a2z 2 JUTMHBI, KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB,
S & %| PaBeHCTBO BEKTOPOB MPUBOIUTH IPUMEPHI (PU3HUECKUX BEKTOPHBIX
= = A BEJIMYMH.
CrnosxeHue 1 BHIYUTAHNE
BEKTOPOB. Y MHOKEHUE 2

BCKTOpPA Ha YMUCJIO




CrnoxxeHue u OOBACHSATDH, KaK BBOJATCS ICHCTBHS CIOKECHUS 5,6
. BBIYMTaHUE BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKEHUE
3 BEKTOPOB. BEKTOpa HA YHUCJIO, KAKUMU CBOMCTBAMU OHU
= 00J1a1aI0T, YTO TAKOE MPABUIIO TPEYrOIbHUKA,
=i CyMMa HECKOJIBKUX MPaBUJIO MapajuiesiorpaMMa U MpaBUIIo
§. 9:3 BEKTOPOB MHOT'OYTOJIbHUKA CJIOKEHUSI BEKTOPOB; PEIIAThH
Q 3a/1auu, CBA3aHHbIE C JEHCTBUSIMHU HaJ BEKTOPaMH.
YMHOXEHUE BEKTOpa
Ha YHCIIO.
KomnnanapHbie BEKTOPBI 2
KommnanapHueie OOBACHATH, KaKHE BEKTOPHI HA3bIBAIOTCS 7,8
BEKTOPBI KOMIUIaHAPHBIMU; (POPMYITHPOBATh U TOKA3bIBAThH
= YTBEPKJICHHUE O MPU3HAKE KOMIUJIAHAPHOCTU TPEX
2 3 [IpaBuno BEKTOPOB; OOBSCHATH, B YEM COCTOUT MPABUIIO
S s napajuiejenumnena napajuieJIenuIe/a CI0KEHUs TPEX
EE % HEKOMIUTAHAPHBIX BEKTOPOB; GOPMYIUPOBATH U
g~ Paznosxxenue BexkTopa JI0Ka3bIBaTh TEOPEMY O PA3JIOKEHHUH JTFOO0TO
= 10 TpEM BEKTOpA 10 TPEM JaHHBIM HEKOMILJIAHAPHBIM
HEKOMILIAHAPHBIM BEKTOpPaM; MPUMEHSTh BEKTOPHI IIPU PEIICHUU
BEKTOpaM Ir€OMETPUYECKHX 3a/1a4.
3auér 1
MeTo KOOPAUHAT B 15
npocrpancrse. /IBukenus
Koopaunats! Touku u 4
KOOPJIMHATBI BEKTOpa
[IpssmoyronbHas OOBACHATH, KaK BBOAUTCS MPSMOYTOJIbHAS 1,2
cucTeMa KOOpJIUHAT CUCTEMA KOOPJIMHAT B IPOCTPAHCTBE, KaK
o B IIPOCTPAHCTBE. OMPENEIAI0TCS KOOPAUHATHI TOUKU U KaK OHU
3 Koopannatsl Ha3bIBAKOTCS, KAK ONPEIEISIOTCS KOOPAUHATBI
% BEKTOpA. BEKTOpa; POpMYyTUPOBAThH U JI0KA3BIBATH
2 CBs3b MEXIY YTBEPKICHUS: O KOOPAMHATAX CYMMBbI i Pa3HOCTH
; KOOpJUHATAMU JIBYX BEKTOPOB, O KOOpJIMHATAX MPOU3BEACHUS
= BEKTOPOB U BEKTOpAa Ha YMCIIO, O CBSI3U MEXKIy KOOpAMHATAMU
= KOOpJUHATAMU BEKTOpPAa U KOOPJAMHATAMHM €T0 KOHIA U Havasa;
=S TOYEK. BBIBOJUTH U UCIIOJI30BATh IPH PELICHUU 33]1a4
4 [Ipocreitmune 3agaun (hOpMyITbI KOOPIMHAT CEPEIUHBI OTPE3Ka, TMHBI
= B KOOpJMHATAX. BEKTOpAa U PACCTOSHMS MEXIY ABYMS TOUKAMM;
YpaBHenue chepsl. BBIBOJIUTH ypaBHEHUE CPEphl TaHHOTO pagryca C
LIEHTPOM B JaHHOM TOYKE.
CkansgpHoe pou3BEACHNE 6
BEKTOPOB
g Yroa Mexy BeKTOpamH. OOBICHATH, KaK ONPEACIISETCS Yrol MEeXKIy BEKTOPaMH; 3,4
2 (hopMyITHpOBaTh OTPEICIICHNE CKATISIPHOTO TPON3BEICHUS
= CkansipHoe BEKTOPOB; (hOPMYJIMPOBATH U JI0Ka3bIBATh YTBEPIKACHHS O
§ IMMPpOU3BEACHUEC BEKTOPOB. €ro CBOﬁCTBaX; 06LHCHHTL, KaK BbIYUCJIUTH yl"E)J'I MEKIY
= JABYMs NPSIMBIMU, a TAKKE YToJI MCKAY NPIMOU U
E Brranciaenue YrijioB IIJIOCKOCTBIO, UCITOJIb3YS BBIPAKCHUC CKAJSIPHOT'O
Q:E MCKAY MPAMBIMU U MMPOU3BEACHUA BEKTOPOB UCPE3 UX KOOPANHATHI; BBIBOAUTH
§ IJIOCKOCTSAMH. YpaBHCHUEC IUIOCKOCTH, npoxo,u;nueﬁ 4Yepe3 JaHHYIO TOUKY
& MIEPIICHANKYIISIPHOM K TAaHHOMY BEKTOPY, H HOpMYITy
§ YpaBHeHI/Ie INIOCKOCTH. PacCTosIHUA OT TOYKH O INIOCKOCTHU; IPUMEHATH BEKTOPHO-
KOOp,Z[I/IHaTHHﬁ MCTOI IPU PCINCHUHU T'COMCTPUICCKHUX 3aJiaY.
JIBr>xeHus 3




LenTpanpHas OOBACHATD, UTO TAKOE OTOOpaKEHUE 5,6

= CUMMETPHUS. MIPOCTPAHCTBA Ha ce0s U B KAKOM CIIy4ae OHO

= OceBast cummeTpust HA3BIBAETCS JIBI)KEHHUEM IIPOCTPAHCTBA;

2 3epkanpHas OOBSICHATH, UTO TaKOE [IEHTPAIbHASI CHMMETPHSI,
§ CUMMETPHUSL. OceBasi CHMMETPHSI, 3epKallbHAs CAMMETPUS U
©} [TapannenbHbIH napajuieIbHbIN TIEPeHOC, 000CHOBBIBATh

;’ MIEPEHOC. YTBEPKACHUS O TOM, YTO 3TH OTOOPAKEHUS

= [IpeoOpazoBanue MIPOCTPAHCTBA HA CeO0sI SBJISIFOTCS JBUKECHUSIMH;
2 mog00us. OOBSICHSITh, UTO TAaKOE IIEHTPAIBHOE TI0JJ001e

e (romoreTus) U peodpa3oBaHue Mo100Us, KaK ¢
l§' MTOMOIIIBIO TTPE0Opa30BaHusI TOI00USI BBOJTUTCS
2 MOHSATHE MTOAO0HBIX (DUTYp B MPOCTPAHCTRE;

= MPUMEHSITh TBUKEHUS U TPEOOpa30BaHUS MTOT00HS

MIPU PEIICHUN T€OMETPUYECKUX 3a/1a4.
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