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I[lnannpyemble pe3ybTaThl H3YUYEeHHUS Y4eOHOI0 NpeaMeTa

M3yueHne maTeMaTUKU B CTaplled MIKoJe AA€T BO3MOKHOCTb JOCTHKEHHUS

00y4JaromuMHCs CIEAYIOUINX Pe3yJIbTaTOB.
JIn4HOCTHBIE

1) chopmupoBaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKW; KPUTUYHOCTH MBILIUICHHS, YMEHUE PACO3HABATH JOTUYECKU
HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TUTIOTE3Y OT (haKTa,

2) TOTOBHOCTb M CIOCOOHOCTH BECTH IHAJIOr C APYTMMH JIIOJbMH, JTOCTHraTh B
HEM B3aMMOIIOHMMAHMS, HAXOIUTh OOIIUE 1EJTU U COTPYAHUYATH JUIsl UX IOCTUKEHUS,

3) HaBBIKM COTPYJAHHYECTBA CO CBEPCTHHKAMHM, JETbMH MJIQJINIETO BO3pacTa,
B3POCIIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YUEeOHO-UCCIIEI0BATEIbCKOMH,
MPOEKTHOM U APYTUX BUIAX JICSITEIHHOCTH,

4) TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHHUIO,
Ha TMPOTSKEHUU BCEH KU3HHM, CO3HATEIbHOE OTHOIIEHHWE K HENPEPHIBHOMY
00pa30BaHUI0 KaK YCIOBHIO YCHEITHOW NPOoPEecCHOHANBHOH ¢ OOIIEeCTBEHHOM
NEeSATEeNbHOCTH;

5) acreTMdyeckoe OTHOIICHHE K MUY, BKJIIOYAs JCTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA,;

6) oco3HaHHBIM BBIOOpP Oyaymield mnpodeccur W BO3MOXKHOCTEH peaau3aluu
COOCTBEHHBIX XU3HEHHBIX IUIAHOB; OTHOIIECHHE K MPO(ECCHOHAIBHONU AESITeIbHOCTH
KaK BO3MOXKHOCTH YYacTHsl B PEIICHUU JUYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
0OIIIeHAIIMOHAIBHBIX TTPOOJIEM.

MertanpeaMeTHble

1) yMeHHE CaMOCTOSATEIBHO OMNPENCNIATh eI JCATCIBHOCTH M COCTaBIATH
IJIaHBl  JICSTEIBHOCTH,  CaMOCTOSITENIbBHO  OCYIIECTBISATH, KOHTPOJUPOBATH MU
KOPPEKTUPOBATh JAESATEIBLHOCTh; UCIOIb30BaTh BCE BO3MOXKHBIE PECYpChl IS
JOCTH)KEHUSI TIOCTABJICHHBIX II€JIe W pealu3alliyl IUIAaHOB JEATENIbHOCTU; BHIOMPATH
YCHENIHbIE CTPATETUH B PA3TUYHBIX CUTYALIHSIX;

2) yMEHHE TPOIYKTUBHO OOIIATBCS M B3aWMOJCHCTBOBATHL B IPOIECCE
COBMECTHOMW JI€SITEIIbHOCTH, YUYUTHIBATh MO3UIUU JPYTUX YYACTHUKOB JEATEIbHOCTH,
s PexTUBHO pazpeniatb KOHMIUKTHI;

3) oBJaJcHWEC HAaBBIKAMH IT03HABATEIILHOM, YyYeOHO-UCCIICAOBATEIBCKON W
MPOCKTHOW JIEATENbHOCTH, HABBIKAMH pa3pelieHus mnpo0sieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIBHOMY IOMCKY METOJOB PEUICHUs MPAKTUYECKHX 3ajad,
MPUMEHEHHUIO PA3TMYHBIX METOOB MO3HAHUS;

4) TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTENBbHOW HH(MOPMAIIMOHHO-
MO3HABATEILHOW JIEATETLHOCTH, BKJIIOYAsli YMEHHE OPHUEHTUPOBATHCS B PA3ITUYHBIX
UCTOYHUKAX  WH(pOpManuu, KPUTUYECKH  OICHUBATh W  HHTEPIPETUPOBATH
nH(pOpMaINIo, TOJIY4aeMYyI0 U3 Pa3IUYHBIX UICTOYHUKOB,

5) yMeHHME HUCHOJIb30BaTh CPEACTBA MH(OOPMAIMOHHBIX W KOMMYHHKAIHOHHBIX
texHonoruit (manee—MKT) B pemieHUM KOTHUTHBHBIX, KOMMYHHKATHBHBIX |
OpraHU3aIlMOHHBIX 3aJa4 C COONIIoJCHUEM TpeOOBaHUNW HPrOHOMUKH, TEXHHUKU
0€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, MPaBOBbIX U ATUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MacHOCTH;



6) BJIQJICHUE SI3BIKOBBIMHU CPEJCTBAMH — YMEHHUE SICHO, JIOTUYHO U TOYHO
M3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOIb30BATh aJ€KBAaTHBIC SI3bIKOBBIE CPEJICTBA;

7) BianeHWE HABBIKAMU ITO3HABATCIIBHOH pe(ICKCUM KaK  OCO3HAHUS
COBEpIIAEMBIX JEHCTBUI U MBICIUTEIbHBIX MMPOIECCOB, UX PE3yJIbTATOB U OCHOBaHHIA,
IPaHMI] CBOEr0 3HAHMUS M HE3HAHUsS, HOBBIX IO3HABATENIbHBIX 3aJa4 U CPEACTB UX
JOCTUKEHUS.

8) yMeHHe caMOCTOSTENbHO IJIAHUPOBATh MYTH JOCTHIKCHUS IICICH, B TOM YHCIIe
albTEpPHATUBHBIC, OCO3HAHHO BHIOMpATh HamboJee A(HPEKTUBHBIC CIOCOOBI PEIICHUS
y4eOHBIX M MO3HABATEIBHBIX 3a/a4;

9) yMeHHE COOTHOCHUTh CBOM JICWCTBHS C IUTAHHPYEMBIMH pe3yJbTaTaMH,
OCYIIECTBJISITh KOHTPOJIb CBOEH NIESITEIHBHOCTH B MPOIIECCE JOCTHMIKEHUsS pe3yJibTara,
ONpeeNiaTh CrocoObl NEUCTBUI B paMKax MPEeAJIOKEHHBIX YCIOBUH M TpeOOBaHUIA,
KOPPEKTUPOBATH CBOU JIEUCTBUSA B COOTBETCTBUU C U3MEHSIOIEHUCS CUTYaAllUEH;

10) ymeHume OICHWBATh TNPABHILHOCTH BBINIOJHCHHUS y4eOHOM  3amavw,
cOOCTBEHHBIE BO3MOKHOCTHU €€ pEIICHHUS,

11) BmameHWe OCHOBAMH CaMOKOHTPOJIS, CAMOOLICHKH, NPUHSATHS PEIICHUH W
OCYUIECTBJICHHUS] OCO3HAHHOTO BHIOOPA B yUeOHOW U MMO3HABATEIbHON JEATEIbHOCTH.

IIpeanmeTHBbIE
AJireOpa ¥ Ha4YaJIa MATEMATHYECKOI0 AHAJIN3A

[IpenMeTHBIE pE3yNbTaTHl OCBOCHUS KypCca MAaTEeMAaTUKHU Ha YIITyOJIEHHOM YpOBHE
OpPUEHTHPOBAHBl  MPEUMYLIECTBEHHO  HAa  NOATOTOBKY K  TOCIEIYIOLIEMY
npodeccuoHanbHOMY O0pa30BaHUIO, pPa3BUTHUE HWHIWBHAYAJIbHBIX CIHOCOOHOCTEH
oOyJaromuxcss myTéM OoJjiee TIIYOOKOTO, YeM D3TO TIpeaycMaTrpuBaceTcs Oa30BBHIM
KypCOM, OCBOCHHS OCHOB HAayK, CHUCTEMAaTHYECKUX 3HAHHH M CIOCOOOB JEHCTBHIA,
MPUCYIIUX JAHHOMY Y4eOHOMY IIPEAMETY.

VYrinyOnéHHblii  ypoBeHb HW3Y4YEHUSI MATEMAaTUKH BKIIOYAeT  CIEAYIOIINe
pPE3yAbTATHI:

1)  chopMUPOBAHHOCTH MPEACTABICHHA O HEOOXOAMMOCTH JIOKA3aTeIbCTB
npu  OOOCHOBAaHMM  MATEMaTUYECKUX  YTBEPXKIACHUU U POJIM AKCUOMATUKU B
MPOBEJCHUU JEAYKTUBHBIX PACCYKICHHUIA,

2)  cOPMHUPOBAHHOCTH TOHATUHHOrO ammapara IO OCHOBHBIM pa3Jieiam
Kypca MaTE€MaTHK{; 3HAHUM OCHOBHBIX TeopeM, (OpMyJ U YMEHUS UX NPUMEHSTH;
YMEHUS JI0Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEILlICHHS 3a/1ay;

3)  chOpMHUPOBAHHOCTH yMEHHW MOJCIMPOBATh PpEANBbHBIC  CHTYAIlHH,
HCCIIE0BATh MOCTPOCHHBIE MOJIETIN, MHTEPIIPETUPOBATH MOTYUYEHHbIN PE3YIIbTAaT;

4)  chopMUPOBAaHHOCTH  MpPEACTaBICHH 00  OCHOBHBIX  TMOHSTHSAX
MaTEMAaTHYECKOr0 aHajiu3a M HMX CBOWCTBax, BJIAJCHUE YMEHUEM XapaKTepHU30BaTh
noBejieHue (YHKIUH, UCTIOJIb30BAHUE TTOJYYEHHBIX 3HAHUW JUISl ONMCAHUS M aHalln3a
peabHbIX 3aBUCUMOCTEH;

5)  chopMHUPOBAHHOCTH MPEACTABICHHH O HEOOXOMAMMOCTH JI0KA3aTeIbCTB
npu 000CHOBaHMM  MaTEMaTUYECKUX YTBEPXKICHUM U POJU aKCUOMATUKU B
MPOBEJCHUU JEAYKTUBHBIX PACCYKICHUII,

6)  BiIageHUEC YMEHHUSMH COCTABJICHUS BEPOSTHOCTHBIX MOJICJICH IO YCIOBHUIO
3alaud U BBIUMUCICHUS BEPOSITHOCTU HACTYIUICHUS COOBITHI, B TOM 4YHUCJIE C



npuMeHeHreM (Gopmysl KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH;
HCCIIEA0BaHUA CJ'Iy‘-IElfIHI:IX BCJINYHMH I10 UX PACIPCACICHHUIO.
I'eomerpus

I[J'IH YCIICHIHOT'O IMPOAOJIZKCHUA O6pa3OBaHI/I$I 10 CIICOHUaJIbHOCTAM, CBA3aHHBIM C
MIPUKJIaHBIM UCII0JIb30BaHUEM MaTeMaTukH (1-i ypoBeHB IUTAHUPYEMBIX PE3YJIBTATOB),
BBIITYCKHHUK HAYYHUTCA, a4 TAKKC ITOJIYUYHUT BO3MOKXHOCTb HAYUYUTHCA JIA oOecIieueHus
BO3MOXHOCTHU YCIICHIHOT' O IMPOIOJIZKCHUA 06p330BaHI/I$I 1o CII€OaJIbHOCTAIM,
CBA3aHHBIM C OCYHICCTBJICHHUCM Haquoﬁ u HCCHGJIOB&TGHLCKOﬁ ACATCIIBHOCTU B
00JIACT MAaTEeMAaTUKU W CMEKHBIX HayK (2-i ypOBeHb IUIAHUPYEMBIX PE3yJIbTaTOB,
BBIJICJICHO KYPCUBOM):
— BJIAACTb TCOMCTPUUCCKUMHU IMOHATHAMH IIpU PCHICHHMU 3aJjad W IIPOBCIACHHUH
MAaTEeMaTUYECKUX PACCYKICHUN;
— CaMOCTOSITENIBHO (POPMYJIMPOBAThH ONPEIEIEHUS TEOMETPUUECKUX (PUTYD, BBIABUTAThH
TMIIOTE3bl O HOBBIX CBOMCTBAX M IMpu3HaKax rcOMCTPUICCKUX CI)I/Ipr 1 000CHOBBIBATH
WJIM ONPOBEPraTh UX, 0000IIaTh WINM KOHKPETU3UPOBATH PE3YIbTATHl HA HOBBIE KJIACCHI
¢buryp, NpoBOJUTH B HECIOXKHBIX Cllyyasx Kiaccupukauuio (GUryp mno pasidyuHbIM
OCHOBAHUSIM;
—  HCCIeIOBaThb  YEPTEKH, BKJIIOYass ~ KoMOuHanuu  Quryp, W3BJIEKATD,
MHTEPIPETUPOBATH U MPE0OPA30BHIBATH HH(POPMAITUIO, IPEACTABICHHYIO HA YEPTEkKaX;
— pemaTrh 3aJa4d r€OMETPUUYECKOT0 COAEPIKaHUA, B TOM 4YHCIIE€ B CUTyalUsX, KOrjaa
AJIropuTM pCIICHUA HC CICAYCT SABHO H3 YCJIOBUS, BBIIIOJIHATH HCO6XOI[I/IMI>I€ JJISL
pPCUICHUA 3aauu JOITOJIHUTCIIBHBIC IMOCTPOCHUNA, HUccijaIca0BaTh BO3MOXHOCTbD
IMPUMCHCHUS TCOPEM U (1)OpMyJ'I A PCIICHUA 3ajgady, — YMCTb q)OpMyJ'II/IPOBaTL u
AOKa3bIBATb TCOMCTPUUCCKHUC yTBep)KIIeHI/ISI;
— BJIaACTh ITOHATUIMU CTepeOMeTpI/II/I: npu3sMa, MapajuIiCJICuIca, MIupaMuaa,
TETpadIp;
— UMCThb MMPCACTABJICHUS 00 akcuomax CTECPCOMETPUN U CICACTBUAX U3 HUX U YMCTb
MPUMEHATH UX IIPU PCIICHUH 3a71a4,
— YMCTb CTPOUTHL CCUCHHA MHOIOIPAHHUKOB C HCIIOJIb30BAHUCM pa37 JIMYHBIX
MCTOJIOB, B TOM YHCJIC MCTO/Jia CJICIOB,
— HMCTb HIPCACTABJICHHUC O CKPCIIHMBAIOINHUXCA IIPAMBIX B IIPOCTPAHCTBEC UM YMCETH
HaXOIUTh YIroJl U paCCTOAHUC MCKAY HUMMU,
— IIPUMCHATHL TCOPCMbBI O IAPAJUICIBHOCTH IIPAMBIX M IUIOCKOCTEH B IMPOCTPAaHCTBC
IIpH pELICHUHN 3a1a4,
— YMETh MPUMEHSTH MapajuieIbHOEe IPOSKTUPOBAHUE IS N300pakeHus Quryp;
— YMETh NPUMEHSTh NEPINECHAUKYISIPHOCTH MPSIMOU U TIOCKOCTH MPHU PEIICHUH 33]1aY;
— BIAJETh TNOHATHSAMH OPTOTOHAIBHOTO TPOEKTUPOBAHMS, HAKIOHHBIX M HX
IPOEKIUH, YMETh IPUMEHSATh TEOPEMY O TPEX NEPICHAUKYJIIAPAX IIPU PELICHUN 3a/ay;
— BJIAACTh IIOHATHUAMU PACCTOAHUA MCIKIAY (1)I/Il“ypaMI/I B IIPOCTPAHCTRBC, O6IH€FO
NCPHNCHAUKYIIpA ABYX CKPCHIMBAOIMIUXCA TIPAMBIX W YMCTh IIPHUMCHATHL HUX IIPHU
PEIICHUA 3a1a4, — BJAIACTh NOHIATUEM yria MCEXIay HpHMOf/'I N IIIIOCKOCTBIO U YMCTH
MPUMEHATH €ro NPpU PEIICHUH 3a]1a4,
— BJIAICTH IIOHATUAMU ABYI'PAHHOTO yria, yria MCKIY IIJIOCKOCTAMU,
NECPHCHAUKYIIAPHBIX IJIOCKOCTEH U YMETH IIPUMCHATDH UX IIPHU PCUHICHUHU 3aaad4,



— BIAACTh MOHATUSAMH NPU3MBI, [APAIIEIECNUIIE]a W IPUMEHATh CBOWCTBA
napajuiejenuIea npy peleHuu 3aaay,

— BJAJETh IOHATUEM IPAMOYIrOJIBHOIO Napajule/IenuIIea U MNPUMEHATb €ro IpU
peLIeHnH 3a/1aY,

— BJIAACTh MOHATUSAMM NHUPaMUIbl, BUIOB IUPaMUJ, OJJIEMEHTOB IPAaBWIBHOU
IIMpaMUbl 1 YMETh IPUMEHATh UX IIPU PELICHUU 3a/1ay;

— HMMETH NIPEACTABJIICHUE O TeopeMe Diiiepa, PaBUIbHBIX MHOTOI'PAaHHHKAX;

— BJIAJICTh MOHATUEM IUIOIIAAN ITOBEPXHOCTEW MHOTOTPAHHUKOB U YMETh IPUMEHSATH
€ro IpHU peLICHUN 3a1aY,;

— BIAJCTh MOHATUSMU TeJa BpAlleHUs, CeUEeHUs MWIMHAPA, KOHYCa, 11apa u cdepbl u
YMETb IPUMEHATH UX IIPU PELICHUN 3aaY;

— BJIAJETh MOHATHUEM KACATEIbHBIX NPSAMBIX U IUIOCKOCTEH U YMETh NPUMEHATH €r0
IIpU pELICHUH 3a/ay4,

— UMETh NPEJCTaBICHUS O BIIMCAHHBIX U OMHUCAaHHBIX c(epax U yMETb IPUMEHSATh UX
[IpU pELICHUH 3a/aY,

— BJIAJETh NOHATUSAMU O0OBEMA, OOBEMOB MHOIOTPAHHUKOB, TEJI BpALIECHUS U
IPUMEHATH UX IIPU PEILICHUHN 3a1aY,;

— UMEThb MPEACTABICHUE O pa3BEPTKE LUIMHIpPA U KOHYCA, IUIOLAAU IIOBEPXHOCTH
LUWJIMHAPA U KOHyca W yMEThb MPUMEHATH €r0 IMPU pELICHUHM 3a1a4dy; — HMETh
IpeJCTaBIeHUE O IUIOMIAAU chepbl U YMETh IPUMEHSTh €ro MPH pEeIIeHUH 3a1ay;

— YMETbh pelaTh 3aja4i Ha KOMOMHAIlMA MHOTOTPAHHUKOB U TEJI BPALCHMS;

— MMETh MpEACTaBIeHUE O NOJO0OMU B IPOCTPAHCTBE WM YMETh pellaTh 3aJaud Ha
OTHOIIIEHHE 00BEMOB U IIJIOMIAIeH TOBEPXHOCTEHN MOJOOHBIX QUTYD;

— HUMETh MPEICTABICHUE 00 AKCHOMATHYECKOM METOJIE;

— BJIAJIETh [OHATHEM TE€OMETPUYECKUX MECT TOYEK B IIPOCTPAHCTBE U YMETh
IIPUMEHSATH €0 I PEIIeHUs 3a1ay;

— YMETb NPUMEHATH IS PELICHUs 3aJa4 CBOMCTBA IUIOCKUX U JABYIPAaHHBIX YIJIOB
TPEXTPAHHOIO YIJla, TEOPEMBI KOCUHYCOB U CUHYCOB Il TPEXTPAHHOIO YIJIa;

— BJIAJETh [IOHATUEM IEPIEHAUKYIISIPHOTO CEUYECHUS NPU3MBI U YMETH NIPUMEHATH €0
IIpU pELICHUH 3a/aY,

— MMETH IIPEACTABIEHUE O IBOMCTBEHHOCTH IPABWIBHBIX MHOIOTPAHHHUKOB;

— BJIAJETh I[OHATUAMHU LEHTPAIBHOTO MPOEKTUPOBAHWS U  MAPaUICIBHOIO
IIPOCKTUPOBAHUS M NPUMEHATh MX IPU IIOCTPOCHUM CEYEHUHM MHOTOTPAHHHUKOB
METOJOM MPOCKIIUH;

— UMEThb IPEACTABIECHUE O pPa3BEPTKE MHOTOIPAHHMKA M KpaTdaulieM IyTH Ha
ITIOBEPXHOCTU MHOTOI'PAHHUKA;

— UMETBH IIPEACTABICHNE O KOHUYECKUX CCUCHUX;

— HMEThb TpPEJCTaBlIEHWE O Kacaroumxcs cdepax U KOMOMHALMM TeJ BpAIEHUS U
yYMETh IIPUMEHSTH €r0 IIpY PELICHUH 3a/1a4,

— MPUMEHSITh IPU PElICHUH 334a4 (HOpMYITy PaCCTOSHHUS OT TOYKH J0 IJIOCKOCTH; —
BJIAJETh Pa3HBIMHU CIIOCOOAMM 3aJaHUsl MPAMON YPABHEHUSIMU U YMETh MPUMEHATH MX
IIpY pELICHUH 3a/ay,

— MPUMEHATH [PU PELICHUU 3a1ad U JOKa3aTeIbCTBE TECOPEM BEKTOPHBIM METOH U
METOJ KOOpJMHAT,



— HMETh MpeAcTaBlieHHE 00 akcuomMax oObéMma, MPUMEHAThH (OpPMYIbl 00BEMOB
MPSMOYTOJIBHOTO TapajuiesienuIeaa, TPU3Mbl U MMUPAMUIBI, TeTpadpa MPU PEIICHUU
3ajady,

— IPUMEHSATH TEOPEMBI 00 OTHOIIECHUSIX 00BEMOB MPHU PEIICHUU 3a/1aY,

— MPUMEHSATh WHTETpaN JJIs BBIYMCICHUS O0OBEMOB M MOBEPXHOCTEH TENI BpalllCHHS,
BBIYUCIICHUS IO cheprUUIeCKOro nosica 1 00bEMa mapoBoro CJos,

— UWMETh NIPEJACTABICHUE O JIBW)XCHHUSAX B MPOCTPAHCTBE. MapajuIeIbHOM IEepeHocCe,
CUMMETPUHU  OTHOCUTEIBHO TUIOCKOCTH, IIEHTPAJIbHOM CUMMETPHUH, IIOBOPOTE
OTHOCHUTEIIbHO MPSMOM, BUHTOBOW CUMMETPUU U YMETh MPUMEHSITh €r0 MPHU PEIICHUU
3aj1ad4;

— UMETh MPEACTaBICHUE O TUIOIAIA OPTOTOHATBHOM MPOEKIUH;

— UMETh MpPEJCTaBICHHE O TPEXTPAHHOM W MHOTOTPAHHOM YIJIE U NPUMEHSTH
CBOMCTBA MJIOCKUX YTJIOB MHOTOTPAHHOTO yTiia P PEIICHUH 3a]1ay;

— UMETh IIPECTaBICHUE O MPE0Opa30BaHUU MMOJO0US, TOMOTETUH U YMETh IPUMEHATh
WX TIPU PEIISHUH 3aJ1a4; YMETh peliaTh 3aa4M Ha IMJIOCKOCTH METOJaMH CTEPEOMETPHH,
— YMETh MPUMEHATH (HOPMYJIbI 00HEMOB MPH PEIICHUHN 3a]1a4.

B noBcenHEBHOM XKU3HU U TIPU U3YUYEHUHU JAPYTUX MPEIMETOB:
— COCTaBJIATh C HMCIOJb30BAHUEM CBOMCTB T'€OMETPHUYCCKUX (PUTYp MaTeMaTHYCCKUEC

MOJICSIA JJIsi pEelIeHMs 3ajJad MPaKTHYECKOrO  XapakTepa M 3aJad M3 CMEXKHBIX
JTUCITUTIIAH, UCCIISIOBATh MOYUYCHHBIC MOJICTTH U MHTEPIIPETUPOBATh PE3YIIbTAaT.

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE:
— BraaeTs NOHATHUSAME BEKTOPOB U UX KOOPJIUHAT,
— YMETh BBITIOJIHATH ONEPAIMK HaJl BEKTOPAMH,
— HCIOJIb30BaTh CKAJSIPHOE NMPOU3BEICHUE BEKTOPOB IIPU PEIICHUH 3a]1a4,
— TIPUMEHATh YpaBHEHHE IUJIOCKOCTH, (GOPMYJTy PpACCTOSHUS MEXKIY TOYKaMHU,
ypaBHEHHE cephl MPU PEIICHUH 3a/1ay;

— MPUMEHSTh BEKTOPHI M METOJI KOOPAMHAT B IPOCTPAHCTBE MPU PEUICHUU 3a7a4; —
HaxoJIUTh O0BEM NapajieNenuneaa W TeTpadapa, 3aJaHHBIX KOOpPJAUHATAMH CBOMX
BEPIINH,

— 3aJ1aBaTh NPSIMYIO B IPOCTPAHCTRE;

— HaxXOJUTh PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH B CUCTEME KOOPAUHAT;

— HaXOJUTh PACCTOSTHUE MEXAY CKPEIIMBAIOIIUMHUCSA TPSIMBIMH, 3aJaHHBIMU B
CHUCTEME KOOPJIMHAT.

_Hctopus 1 MeTOIbI MATEMATHKH

— WMETH MPECTABICHNUE O BKJIQ/IC BBIIAIOIIUXCS MaTEMATHKOB B Pa3BUTHE HAYKHU;

— MOHMMAaTh POJIb MaTEeMaTUKH B pa3BUTHU Poccuu;

— HCIIOJIb30BaTh OCHOBHBIE METOJBI JI0KA3aTeIbCTBA, MPOBOJIUTH JI0KA3aTEIIbCTBO U
BBITIOJIHSITH OTIPOBEPKEHHUE;

— MPUMEHSATHh OCHOBHBIE METOIbI PEIIICHUS] MAaTEMAaTHUECKUX 3a]1ay;

— Ha OCHOBE MAaTEMaTHMYECKHX 3aKOHOMEPHOCTEH B TMPUPOJIC XapaKTEpPU30BaTh
KpPacoTy ¥ COBEPIICHCTBO OKPYKAIOIIETO MUPA U MPOU3BEIACHUN NCKYCCTBA,;

—  [PUMEHATh  NPOCTEHIHMEe  MPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHA MaTEeMaTHYECKUX 3a/1a4;

— TI0JIB30BAaThCS TPHUKIAAHBIMH TpOrpaMMaMd M MOporpaMMaMud  CHUMBOJIBHBIX
BBIUMCIICHUH JJIs1 UCCIICAOBAHUS MaTEMAaTUUYECKUX 00BEKTOB,;



— TMPUMEHSTh MaTeMaTHYeCKHWe 3HAaHMS K HCCIEIOBAHUIO OKPYXKAIOIIEro MHpa
(MoaenupoBaHre PU3UIECKUX MPOIICCCOB, 3aJa4l SKOHOMUKH)



Conepxanue y4eOHOI0 mpeamMera
AJredpa ¥ HaYaJIa MATEMATHYECKOI0 aHAJIU3A
10 kmacce
JleicTBUTEILHBIE YHUCIA
Ilousatne neiicTBUuTENbHOrO umcia. CBoiicTBa IEWCTBUTEIBHBIX 4YHCEl. MHOXKECTBa
quces W olepalny HaJl MHOKeCTBaMHU urcen. [loouepeHbiit 1 OTHOBPEMEHHBIN BBIOOD
HECKOJIBKMX 3JIEMEHTOB M3 KOHEYHOro MHOXecTBa. Dopmyibl 4mucia MEpeCTaHOBOK,
coueTaHuii, pa3menieHuil. Pemenune KkKoMOWHATOpHBIX 3agad. Jloka3aTenbCcTBO
HepaBeHCTB. HepaBeHCTBO 0 cpelHeM apu(METHUYECKOM U CPEHEM IeOMETPUYECKOM
IByX uuceln. JlenuMocth nenbix uyucen. Jenenue ¢ ocrarkoM. CpaBHeHus. Pemienue

3aJ1ay C 1eJIOYMCIEHHBIMU HEM3BECTHBIMHU.

PanuonanbHble ypaBHEeHUSI M HEPABEHCTBA
Pannonanbubie BbipaxkeHus. @opmyna OuHoma HbrloToHA, cBoiicTBa OMHOMUHAIBHBIX
ko3¢ dunmentoB, tpeyronbHuk Ilackans. PanuoHanbHble ypaBHEHUS M HEPaBEHCTBA,
METO/1 UHTEPBAJIOB PEIICHNS] HEPABEHCTB, CUCTEMBI PAllMOHAJIbHBIX

Kopensb crenenu n

[Tonsatue ¢pyHKIMY, ee 00JaCTH ONMpPEETICHUS U MHOKECTBA 3HAYCHHH, rpaduka
gynxuun. Oynkuuay = X', rae N npunamiexut N, ee cpoiictBa u rpaduk. IlonsTue
KOpHS cTerneHu N>1 u ero cBONCTBA, MOHATHE apU(PMETUUECKOTO KOPHSI.

CreneHb MOJIOKUTETBHOTO YHCIA

[lonsiTHe cTenmeHW C pauUMOHAIbHBIM I[IOKA3aTEJIEM, CBOWMCTBA CTENEHH C
palMoOHANIbHBIM MOKa3aTeneM. beckoHeuHass reomeTpuyeckas mporpeccus U €€ cymma.
Yucno e. CpoiicTBa CTENEHH C JCUCTBUTENBHBIM IOKa3areneM. I[IpeoOpa3oBanue
BBIPAKEHUM, COJEp)KallluX BO3BeleHHE B cremneHb. l[loka3arenbHas (QyHKIUS, ee
CBOICTBA U rpaduK.

Jlorapugmbi

Jlorapupm uuncna. OcHOBHOe Jsorapu@muueckoe ToxJaecTBO. Jlorapupm
MPOU3BEACHMS, YACTHOTO, CTENEHH, MEepexoi K HOBOMY OCHOBaHMIO. [lecATHYHBIA U
HaTypasibHbI Jiorapudmbl. [IpeoOpazoBaHue BBIpaXKEHUM, COAEPIKAUIUX JOTAPUPMBL.
Jlorapudmuyeckas GpyHKIMS, ee CBOWCTBA U TpaduK.

Iloka3aTtenbHble W JorapupMuyecKue YpaBHEHHSI W  HePaBEHCTBA
[TokazarenpHble W JOrapuPMUYECKUE YpaBHEHUS W HEPABEHCTBA U METOABl HX
peuieHus.

CHHYyC U KOCHHYC yIJIa M YMcJia

Panunannas mepa yrna. CuHYC, KOCHHYC, TAaHT€HC U KOTAHI€HC MPOU3BOJBHOTO
yria W JAEUCTBUTENBbHOro uuciia. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO IS
cuHyca u Kocunyca. [loHarust apkcuHyca, apKKoCHUHYyca.

TaHreHc u KOTaHreHC yrJa U Yucja

Tanrenc u kotanreHc yria v uncia. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA
JUIs TAHT€HCa U KoTaHreHca. [loHsTie apkTaHrenca yucia.

DopMyJibl CIA0KEHUSA

CuHyC, KOCMHYC U TaHT€HC CyMMbl M PAa3HOCTH ABYX apryMeHTOB. DOpMyIbl
npuBeAeHus. CUHYC M KOCHMHYC JBOMHOro aprymeHta. ®opMmysibl HOJOBUHHOIO
aprymenTa. [IpeoOpazoBaHue cyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B MPOU3BENCHUS



U IPOU3BEJCHUS B CyMMY. BbIpaxkeHUE TPUrOHOMETPUYECKUX (YHKIIMI Uyepe3 TaHTEHC
MOJIOBUHHOTO aprymeHTa. llpeoOpa3zoBaHue MNpOCTEHIINX TPUTOHOMETPUUYECKUX
BBIPAKCHUM.

Tpuronomerpuyeckue PyHKUUH YUCI0BOI0 APryMeHTa

Tpuronomerpuueckue ¢GyHKIMK, UX CBONCTBA M Trpadukd, MEPUOIUIHOCTS,
OCHOBHOM MEPUOJ.

Tpuronomerpuyeckne ypaBHeHHUs 1 HEPaBEHCTBA

[IpocTeiime TPUrOHOMETPUUECKUE YpaBHEHHS. PellieHre TpUroHoMeTpuuecKux
ypaBHEHUM.

DJIeMEeHThI TEOPHHU BEPOSITHOCTEM

TabnuuHoe u rpaduyeckoe MpeCTaBICHUE JaHHBIX. DJIEMEHTAPHBIC U CIIOXKHbIE
coObiTusa. PaccmoTpenuwe ciiydaeB M BEpPOSTHOCTb CYMMBI  HECOBMECTHBIX
COOBITUH, BEPOSATHOCTH MPOTUBOIMOJIOKHOT'O COOBITHS.

OcHOBHasl 11eJb - OBJIAJIETh KJIACCUYECKUM TIOHSTUEM BEPOSTHOCTU COOBITHS,
M3YUYUTh €r0 CBOMCTBA U HAYYUTHCS MPUMEHATh UX K TPU PELICHUU 3a/aY.

HTorosoe nosropenue

11 kaacc

DYyHKUUH U UX TPpaPUKH

Oynkiuu. OO0JacTh OMpENeNIeHus U MHOXECTBO 3HaueHui. ['paduk QyHKImm.
[Toctpoerne rpadukoB GYHKIUH, 3aAaHHBIX pPa3TUIHBIMH crocobamu. CBolcTBa
GyHKIMNA: MOHOTOHHOCTbh, YETHOCTh U HEYETHOCTb, MEPUOJAUYHOCTh, OTPAHUYECHHOCTb.
[IpoMesxyTku Bo3pacTaHusl U yObIBaHUS, HAMOOJIbIlIEe U HAUMEHbIIIEEe 3HAYCHUS, TOUKU
sKCTpeMyMa (JIOKaJIbHOTO MakCHMMymMa M MHHHMyMa. I'padudeckas HHTEpPIpETAIUS.
[Tpumeps! GyHKIIMOHAIBHBIX 3aBUCHMOCTEH B peaJIbHBIX MIPOLIeccax U SBICHUSX.

[IpeoOpa3zoBanus rpauKOB: MapajIebHbIN MEPEHOC, CAMMETPUSI OTHOCUTEIIHLHO
oceil KOOpAWMHAT W CUMMETpPUS OTHOCUTEIBHO Hadajla KOOpAWHAT, CUMMETpHUS
OTHOCHUTEIIBHO MPSMOM, PACTSKEHHUE U CHKaTUE BIOJIb OCE KOOPAMHAT.
[lonsiTue o HempepbIBHOCTH (GyHKIMU. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX
GYyHKIUSAX.

Ilpenen ¢pyHKIUM U HENPEPLIBHOCTH

[lonsitue mpenena Qynkuuu. OpHOCTOpOoHHUE mpenenbl. CBONCTBAa MpeAesioB
¢byukuuit. [lonsitue HenpepbsiBHOCTH (yHKIUU. HenpepblBHOCTH 3JI€MEHTapHBIX
(yHKITUH.

OoOpaTtHble pyHKIIUN

[Toussitue 006 oOpatHO¥M ¢yHKIMU. B3aumMuHo oOpatHbie ¢Gyuknuu. OOpaTHBIC

TPUTOHOMETPUUYECKHE byHKIUY. [Tpumepsl MCTIOJIb30BAHMS o0paTHBIX
TPUTOHOMETPUUECKUX (PYyHKIIUH.

IMpoussoanas
[lonsiTe 0 mpou3BOAHOW (YHKIMH, (PU3UUECKUH M TE€OMETPUUYECKUN CMBICI

MIPOU3BOJIHON. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkuuu. [Ipon3BoaHbIe CyMMBI,
Pa3HOCTH, NPOU3BEICHUS M 4YacTHOrO. IlIpOoM3BOJAHBIE OCHOBHBIX JJEMEHTAPHBIX
¢bynkuuit. [Tpons3BoaHbIE CIOXKHON U 0OpAaTHON (PYyHKIUH.

IIpyuMeHeHue NPON3BOAHOM

[IpumeHeHne NPON3BOJHON K UCCIEAOBAHUIO (PYHKIUN U MOCTPOEHUIO IPAPHUKOB.
Hcrnonp30BaHne IPOU3BOAHBIX IIPU PEIIECHUN YPABHEHUN M HEPABEHCTB, IIPU PEIIECHUU



TEKCTOBBIX, (U3UUYECKUX M TEOMETPUUYECKUX 3aJay, HAXOXKJIECHUU HAUOOIBIIUX U
HAaVMEHBIINX 3HAYCHUMN.

[IprmMepsl HCNOIB30BAHUSA TPOU3BOAHOM ISl HAXO0XKICHUS HAWIYUILIETO PELICHUS
B MIPUKJIQAHBIX 3a7a4aX. HaxoxkaeHue cKOpocTu AJid mporiecca, 3aaHHoro Gopmynoin
i rpadukomM. Bropas npousBogaHas U ee GU3NISCKHA CMBICI.

IlepBooOpa3Hasi U MHTErpaJ

[lepBooOpa3znas.  [lmomaas  kKpuBoiuHEWHOW  Tpaneuuu. [loHstue 00
onpejiesieHHOM uHTerpane. [leppooOpasubie  sneMeHTapHbix  ¢GyHkumid. [IpaBuna
BbIUMCIIEHUsT iepBooOpa3Hbix. Popmyna HeroTona-JleitOnuna. [Ipumepsl npumeHeHus
MHTErpajia B GU3MKe U T€OMETPUH.

YpaBHeHUs ¥ HEPABEHCTBA

MHorounessl OT ABYX INMEPEMEHHBIX. MHO20UNIEeHbl OM HECKONbKUX NEPEeMEeHHUbIX,
cummempudecKue

OCHOBHBIE MPUEMBI PEILICHUS CUCTEM YpaBHEHMIi: MOJICTAHOBKA, ajlreOpandyeckoe
CIIO’KEHHE, BBEJECHUE HOBBIX IEPEMEHHBIX. PAaBHOCHIBHOCTh YPaBHEHMM, HEPABEHCTB,
cucteMm. . PelieHne HppanMoOHANbHBIX HepaseHcme. PelmieHne CHCTEM YpaBHEHHH C
JBYMsI HEU3BECTHBIMM MPOCTEHMIIMX THUIOB. PelIeHHME CUCTEM HEpPABEHCTB C OIHOU
TIEPEMEHHOM.

JlokazaTenbcTBa HEpAaBEHCTB. HepaBeHCTBO O cpenHeM apuMETHUecKOM H
CpeaHEM I'e€OMETPUYECKOM ABYX umcen. [lepexos k nmpenenam B HEPaBEHCTBAX.

Hcrnonp3oBaHue CBOMCTB W TpaduKoB (YHKIUN TMpU PEIICHUU YpPaBHCHHH U
HepaBeHCTB. MeTroq uHTEepBaioB. M300pakeHre Ha KOOPAMHATHOW IJIOCKOCTH
MHO>KECTBA PEUIEHUN YPABHEHHUI 1 HEPABEHCTB C JIByMsI IEPEMEHHBIMU U UX CUCTEM.

[IppuMeHeHrE MaTEMAaTUYECKUX METOJIOB JJIsl PELIEHUs COAEP/KATENbHBIX 3a/1a4 U3
pa3nUYHbIX 00JlacTel HAyKu U MpakTuku. UHTepnperauus pe3ynbrara, yuyeT pealbHbIX
OTPAHUYCHUM.

IloBTOpEeHHe Kypca anred0pbl 1 MATEMAaTHYECKOI0 aHAJIHU3A

I'eomeTpus
10 knace
I'eomeTpusi Ha IUIOCKOCTH
CBoiicTBa OHCCEKTpPUCHI yIJla TpEyrojbHUKA. PelieHne TpeyroJibHUKOB.
Borunciienne OuCCEKTpUC, MEAHMAH, BBICOT, PAJNyCOB BIHUCAHHONW W ONHMCAHHOU
OKpyXx)HOcTel. DopMyInbl MJIOMAAU TpeyroibHuKa: ¢opmyna ['epoHa, BBIpaKeHHS
TUIOIIAIN TPEYTOJIbHUKA YePE3 paguyC BIIMCAHHOM U ONMMMCAHHOW OKPY>KHOCTEM.
Brruncnenuss yrioB ¢ BEpIIMHOW BHYTPM M BHE Kpyra, yria MeEXAy XOpJAaMu U
KacaTeapHOU. TeopeMa O IPOM3BEAECHUM OTPE3KOB XopA. TeopemMa O kacaTeiabHOUW U
cekyuiei. Teopema 0 cyMMme KBaapaTOB CTOPOH M JHMaroHajed MapajjeiaorpaMmma.
Teopema YUessl u Teopema Menenasi.
BBeneHue B crepeoMeTpuio
OCHOBHBIE TIOHSTHSI CTEPEOMETPUH (TOUYKa, MpsMasi, TIOCKOCTh, MPOCTPAHCTBO).
[TonsiTue 06 aKCHOMAaTUYECKOM CIIOCOOE MOCTPOCHUSI TEOMETPHUHU.
Iapaj1eJbHOCTD NPAMBIX U IVIOCKOCTEH



[TapannenbHOCTh MOPSMBIX, NPSAMOW M IUIOCKOCTH. B3aumMHOE pacrosioxeHue
MPSMBIX B IPOCTPAHCTBE. YTOJI MEXIY ABYMS NMpsAMbIMU. [lapajuteIbHOCTh IITOCKOCTEM.
Terpasap u napasnienenunen,.

[lapannenbHoe mnpoekTupoBaHue. OpToroHanbHOE MpoekTUpoBanue. Ilnomans
OpPTOTOHAJIBHON MPOEKIIMU MHOTOYTOJIbHUKA. M300paskeHne MpoCTPaHCTBEHHBIX (PUTYP.
IlenTpanbHOE MPOECKTUPOBAHUE.

I[MepneHAUKYJISAPHOCTH NPAMOM U MJIOCKOCTH

[lepneHauKyJIApHOCTD MJIOCKOCTEN, MPU3HAKK U CBOICTBA. [lepreHIuKyISIpHOCTh
IIpsSAMOM U IUIOCKOCTH. JIBYrpaHHBIM Yros, JIMHEHHBIA YyroJl JBYTPAaHHOIO Yria.
[lepneHauKyJIAp ¥ HAKJIOHHBIE. YTOJ MEXAY NPSIMON M IUIOCKOCTBIO. PaccrosHus OT
TOYKM J0 IUIOCKOCTH. PaccrosgHue OT mpsiMOW 10 IUIOCKOCTH. PaccrosiHue mexnay
MapayyIeIbHBIMU TUIOCKOCTIMU. PaccTOsHNE MEXY CKPEUIMBAIOIINUMUCS MPSIMBIMHU.

MHororpaHHuKH

Bepmmnbl, pebpa, rpaHu MHororpaHHuka. Paseptka. Muocoepannvie yenvl.
Brinyknbeie MHOrorpanHuku. Teopema Dusepa.

[Ipu3ma, ee ocHOBaHuUs1, OOKOBBIE peOpa, BbICOTA, OOKOBas MOBEPXHOCTh. [Ipsimast
1 HakioHHas npusMa. [IpaBunbHas npusma. [lapannenenunen. KyoO.

[lupamuna, ee ocHoBaHue, OOKOBBIE peOpa, BHICOTA, OOKOBas MOBEPXHOCTb.
TpeyronpHas nupamuza. [IpaBunbHas nupamuga. Y cedeHHas nmupamuaa.

Cummerpuu B KyOe, B mapajuienemnurnene, B npusme u nupamune. [lonstue o
CUMMETPUHM B TpocTpaHcTBe (LIEHTpaibHas, oOCeBas, 3epkajbHas). [[pumepsl
CHUMMETPHUH B OKPY’KAIOIIEM MUPE.

Ceuenust MHOTOrpaHHuKa. [locTpoeHue ceyeHui.

[lpencraBieHre O NPaBWIBHBIX MHOTOrpaHHHMKax (TeTpa’ap, KyO, oOKTa’p,
JOACKAdP U UKOCAIP).

HTorosoe noBropenue

11 knacc

HuauHap, KoHyc, map

Hunuaap w  KoHyc. YcedeHHbIM KoHyc. (OcHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpazyromasi, pa3BepTka. OceBble CEUCHHUS U CEUYCHUs MapajlielibHbIC
OCHOBAHHUIO.

[ap u chepa, ux cedeHus. DuIc, rumnepoOona, napadosia Kak CEUeHUs: KOHyca.
Kacarensnas mnockocte k cepe. Cdepa BmnucanHas B MHororpaHHuk. Cdepa
ONMCaHHasl OKOJIO MHOTOI'PaHHHUKA.

[unmuaapudeckrue 1 KOHUYECKUE ITOBEPXHOCTH.

O0beMblI TeJI ¥ IVIOLIAAH UX MTOBEPXHOCTEi

[Tonsitue 06 o0veme Tena. OTHOIIEHHE 00BEMOB MOAOOHBIX Tel. POPMYIIbI
o0Bbema Ky0a, MpsSMOYToJIbHOTO Mapajlieienuneaa, Npu3Mbl, HUIHHAPA. DOpMyJIbI
o0ObeMa mupamMuabl U KoHyca. GopMyIibl IUIOMIAAN MTOBEPXHOCTEN UIMHAPA U KOHYCA.
®opmyiibl 00beMa 11apa U Iionaan cQepsl.

BekTopsb! B npocTpaHcTBe

Bekropel. Mopayns Bektopa. PaBeHcTBO BekTOpoB. CIl0KE€HHE BEKTOPOB U
YMHOXXE€HUE BeKTOpa Ha uyucio. Koopaunatel BekTopa. KomrmuiaHapHble BEKTOPHI.
PaznoxkeHne no TpemM HEKOMILJIAHAPHBIM BEKTOPAM.

MeToa KOOPAMHAT B POCTPAaHCTBeE. ABHKEeHNA



JlekapTOBBI KOOPAMHATHI B MpocTpaHCTBE. DopMyrna pacCTOSHUS MEXIY IBYMS
TOUYKamMH. YpaBHeHUs cdepbl U niockocmu. PopMyna pacCTOSHUS OT TOYKH JO
MIOCKOCTH.

Yron mexny Bekropamu. CkalsipHOE Mpou3BelneHHE BEKTOpoB. KosnmnHeapHbie
BEKTOPHI. Pa3iioxkeHne BeKTopa 1o JByM HEKOJUTHHEAPHBIM BEKTOpaM

[lenTpanpHass CHMMETPHS, OCEBas CHMMETPHs, 3€pKaJibHas CHMMETpHS,
napajuieJIbHBIN ITepeHoc, mpeodpa3oBaHue MOI00Us

HNrTorosoe moBTOpeHue



Y4yeoHO-TeMATHYECKU U TLJIAH

Mopynbs «Anrebpa n Hayajga MaTeMaTHYECKOTO aHAIA3a»

10 kiacc
Ne KomnuectBo
HaumenoBanue paznena, TeMbl
n/m 94acoB
1 | IToBTOpeHue 4
2 | JleficTBUTENILHBIEC YMCTIA 12
3 | PanimonanbpHble ypaBHEHUS! 1 HEPABEHCTBA 18
4 | Kopenb cTrenenu n 12
5 | CreneHb NOJOXKUTEIBLHOTO YUCIIA 13
6 | Jlorapudmsl 6
7 [IpocTeitue nokazaTenabHble U JIorapuMUIecKue 11
ypaBHECHHS ¥ HCPABEHCTBA
8 | CuHyc u KOCHHYC yTia 7
9 | TanreHC W KOTAHTEHC yTia 6
10 | ®opmyITbl CIIOKEHHUS 11
11 | Tpuronomerpuueckue GyHKIIUU YHCIOBOTO apryMeHTa 9
12 | TpuroHoMeTpuvecKre ypaBHEHHs 1 HEPABEHCTBA 12
13 | DnemMeHTHI TeOpUH BEPOSITHOCTEH 8
14 | toroBoe MOBTOPEHUE 7
Utoro: 136
11 xnacc
No KonuuectBo
i HaumenoBanue pasaena, TeMbl QOB
1 | [oBropenue 4
2 | ®yHKIUU U UX TpaQuKu 9
3 | Ilpemen GyHKIMU U HEPEPHIBHOCTH 5
4 | OGpaTHble HyHKINUN 6
5 | [IpousBogHas 13
6 | [IpumeHeHue Mpou3BOIHOMN 16
[/ | IlepooOpa3Hasi 1 UHTErpa 13
8 | PaBHOCHIILHOCTH YPaBHECHHI 1 HEPABECHCTB 4
9 | YpaBHeHUS-CIICICTBUS 8
10 | PaBHOCMIBHOCTBH ypaBHEHUN U HEPABEHCTB CHCTEMaM 13
11 | PaBHOCWJIBHOCTH ypaBHEHHI HA MHOKECTBAX 7
12 | PaBHOCHMILHOCTH HEPABEHCTB HA MHOXKECTBAX 7
13 | MeToJ1 MpOMEKYTKOB JJis YpaBHEHUN U HEPABEHCTB 5
14 I/ICHOJIL:?.OVBaHHe CBOMCTB (YHKUUHA TpU pEHICHUH )
ypaBHEHUI ¥ HCPABCHCTB
15 | CucreMbl ypaBHEHUH ¢ HECKOJIBKUMHU HEU3BECTHBIMU 8
16 | UtoroBoe moBTOpEeHHE 13

Hroro:

136




Monayns «I'eomeTpusi»

10 xmacc
Ne KonunuectBo
HaumenoBanue paszaena, TeMbl
n/n 4acoB
1 | HexoTopskle cBeIeHNsI U3 INIAHUMETPUH 12
2 | Beenenue 3
3 | [lapannenbHOCTh NPSIMBIX U TJIOCKOCTEN 16
4 | IlepneHAMKYISIPHOCTD OPSIMBIX M MJIOCKOCTEN 17
5 | MHororpaHHuku 14
6 | UroroBoe noBTOpEeHUE 6
Htoro 68
11 xnacc
No KonnuectBo
HauMenoBaHnue paznena, TeMbl
n/n 94acoB
1 | Huausgp, KOHYC U HIap 16
2 | OOBEMBI T 17
3 | BekTophl B IpOCTPAHCTBE 6
4 | MeTtoa KOOpJMHAT B MPOCTPAHCTBE. JIBIKeHUs 15
5 | UTorosoe moBTopeHue 14

HUtoro

68




IleHHOCTHBIE OPMEHTHUPBI

Konnernmust oOmie 1eau BOCHUTAHUS IPUMEHUTEIBHO K  BO3PACTHBIM
O0COOCHHOCTSAM IIKOJIbHUKOB TO3BOJISET BBIACIUT, B HEH CIEIyIOIIME IICJICBbIC
MIPUOPUTETHI, COOTBETCTBYIOIIME TPEM YPOBHSIM 00IIEero 00pa3oBaHUsI.

B BocmuTaHuu JeTed FOHOMIECKOro Bo3pacTa (ypOBEHb CpPEIHEro OOIIero
o0pa30BaHus) TAKUM MPUOPUTETOM SIBIISICTCS CO3JIaHWE OJIATONPHUATHBIX YCIOBUH IS
puoOpEeTEeHUS MKOJIbHUKAMH OIBITA OCYIIECTBICHUS COIMATbHO 3HAYMMBIX JIEIT.

Brimenenue maHHOTO TPUOPUTETA CBSI3aHO C OCOOCGHHOCTSAMH IIKOJHbHUKOB
IOHOIIIECKOTO BO3pacTa: C HX IMOTPEOHOCTHIO B JKHU3HEHHOM CaMOONPEICIICHUH, B
BBIOOpE JlabHEUIIEr0 >KU3HEHHOTO TYTH, KOTOPBIA OTKpBHIBACTCS Tiepe] HUMHUHA
MOpore  CaMOCTOSITEILHOM  B3pocioi  sku3Hu. Crenatb TpaBWIBHBIA — BBIOOD
CTapLICKJIIACCHUKAM IIOMOXET HMEIOIIMICA Y HHUX pPEaANbHBbIM NPAKTUYECKUU OIIBIT,
KOTOPBIA OHU MOTYT IMPUOOPECTH, B TOM YHUCIIE U B IIKoJie. BaxHO, 4TOOBI 3TOT OMBIT
OKa3aJiCsl COIMAJIbHO 3HAYMMBIM, TaK KaK HMMEHHO OH IIOMOXET TapMOHUYHOMY
BXOXKJICHUIO IIKOJHBHUKOB BO B3POCIYIO JKM3HB OKPYKAIOIIETO X 00IIeCcTBa. ITO:

1) ombIT 1eJ1, HAIIPABJICHHBIX HA 3a00Ty O CBOECH CEMbE, POJHBIX OJIU3KHUX;

2) TPYIOBOM OIIBIT, OIBIT YYaCTHSI B IIPOU3BOICTBEHHOMN ITPAKTHKE;

3) ombIT i€, HANpaBJICHHBIX HA II0JIb3Y CBOEMY POJHOMY TOPOJY WM CeIy,
CTpaHE B IIEJIOM, OIIBIT JICITEIIBHOTO BBIPAKEHUSI COOCTBEHHOHN TpaKIaHCKOU
TTO3UIIUH;

4) OmBIT MPUPOJOOXPAHHBIX €T,

5) ombIT pa3perieHuss BO3HUKAIONIMX KOHMIUKTHBIX CUTYallli B IIKOJIE, 0Ma WK
Ha yJINIIC;

6) OMBIT CaMOCTOSITEIBHOIO MPUOOPETEHHsST HOBBIX 3HAHWUM, TMPOBEIACHHUS
WCCIIEJIOBAaHUMN, ONIBIT MPOEKTHOM JESITEIHLHOCTH,

7) ONMBIT HW3YYCHHs, 3alIMTBl KW BOCCTAHOBJICHHSA KYJbTYpPHOTO HACJICIUsS
YeJIOBEUECTBA, OMBIT CO3/IaHUsI COOCTBEHHBIX MPOU3BEACHUN KYIbTYPBI, OMBIT
TBOPYECKOTI'O CAMOBBIPAKECHUS,

8) ombIT BelieHUs 3J0pOBOr0 00pa3a )KHU3HHU U 3a00THI O 3I0POBLE JAPYTUX JIOJCH;

9) ombIT OKa3aHMs IOMOIIU OKPYKAIOIIMM, 3a00Thl O MaJbIIaX HIIA HOKUIBIX
JIFOJISIX, BOJIOHTEPCKHUM OTIBIT,

10)onpIT caMOIO3HAHUS W CaMOaHaliM3a, OIBIT COIUAJIbHO MPUEMIIEMOIO

CaMOBBIPAKEHHUS U cCaMOpeaii3alliH.



KajienmapHo-TeMaTHYeCKO€E JIAHHPOBAHHUE
10 kaace

ypoka
n/n

HaunmenoBaHue pasaesia TeMbl
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Pdak
THYEC
KH

XapakTepuCTHKA OCHOBHOI
JeATeJIbHOCTH

Iennoct
HbIEe
opueH
THPBI

IToBTOpPEHME

OYHKIIUU U UX CBONCTBA

OmuCHIBATE TIOHATHE byHKIMH KaK|
MpaBHIa, YCTAHABIUBAIOIIETO CBA3b MEXKY
SIIEMEHTAMH JIBYX MHOKECTB.
DopMyITUpOBaTh: OTpe/IeNICHHUS . HYJIsI
byHKIMH; MIPOMEKYTKOB
3HAKONIOCTOSHCTBA  (DYHKINH; (YHKIIUH,
BO3pACTAIOLICH (yOsIBaroIIIEii) Ha|
MHOECTBE.

VYpaBHEHUs ¢ OJHOW IEPEMEHHOH, HEPaBEHCTBA
C OJIHOM TIEpEeMEHHOM

DopMyIMpOBAaTh ONPEIEIICHUE JIMHEHHOIO
ypaBHeHus. Pemate nmHeliHOe ypaBHEHHE
B obmem Buie. MHTepnpeTrupoBarh
YPaBHEHUE KaK MaTeMaTHYECKYI0 MOJENb
peanbHOM CUTyaluu.

DopMyIHpOBATh!

ONpEAEICHUS: CPABHEHUSI  JIBYX  YHUCEII,
peleHus HEpPaBEHCTBA c OJIHOH
NIEPEMEHHON, PAaBHOCUWIIBHBIX HEPABEHCTB,

PCHICHUA CUCTCMbl HCEPABCHCTB C OIHOM




nepeMeHHoﬁ, obJactu ONMPCACIICHUS
BbIPAXKCHUS, CBOMCTBA YHCIOBBIX
HCPABCHCTB, CJIIOKCHUA W YMHOXCHUS
YHCJIOBBIX HCPABCHCTB

3 Cucrembl ypaBHEHHH U HEPAaBEHCTB C JIBYMsI OnuceBaTh TpaQUUEcKuil METOJ] PeUICHHS
TIepEeMEHHBIMU CHCTEMBl JIBYX YypaBHEHHH C IBYyMs 8

1 MEPEMECHHBIMH, METOJl TIIOJICTAHOBKH U

METO/ CJIOKEHHS il PEIICHHS CHUCTEMBI

NIByX YpaBHEHUU C IBYyMS TIEPEMEHHBIMH,

OJITHO M3 KOTOPBIX HE SBIACTCS JTHHEHHBIM.

4 Apudmernyeckast u reomMeTpuyeckas ®opMynUpOBaTh:

TIPOTPECCUH onpeAeIeHIs: apUPMETHIECKOM 6,8

MIPOTPECCHH, TEOMETPHYCCKOI]

MPOTpeccHy;
CBOWCTBA WICHOB  TE€OMETPHUECKOW M|
apuMeTHIecKOr MIPOTpeCcCHil.
3anuceIBaTh U MOSICHATH (HOPMYIIBL.
JeilicTBUTeNbHBIE YHCIA 12

5 TTonsiTHE AEWCTBUTEIILHOTO YUCIIA 1 Brimonuars BBIYHCIICHUS c

6 [lonsiTve AEWCTBUTENLHOTO YUCIA. 1 JICUCTBUTENbHBIMUA YHCIaMH (TOYHBIE H
7 MHo>xecTBa yucen 1 NpUOITKEHHBIE), peoOpa3oOBEIBAThH 10

8 CBolicTBa IE€HCTBUTEIILHBIX YUCENT 1 YHCJIOBBIC BBIPAXKECHMUS. 3HaTh u

9 Meron MaTeMaTH4eCKON HHIYKIIUH 1 MPUMEHATh  O0O3HAYCHHS  OCHOBHBIX

10 | IlepectanoBKHM 1 MOJMHOXECTB MHOXECTBa

11 Pasmemenus 1 NEHCTBUTENBHBIX YHCEd, OO0O3HAUCHHS

12 Coueranus 1 YUCJIOBBIX IIPOMEXYTKOB. IIpuMeHATH




METOJI MAaTEeMAaTUYCeCKOW UHITYKIIUH IS

13 | Jloka3aTenbCTBO YUCIOBHIX HEPABEHCTB 1 JIOKA3aTeNIbCTBA PABCHCTB, HEPAaBEHCTB,
14 JlemumocTh uncen 1 YTBEPXK/ICHUH, 3aBUCAIINX oT
15 | Cpasrenue no momytio 1 HATypaJbHOTO n. OmnepupoBaTh
3aa4u ¢ NEeTOYHCICHHBIMI HEH3BECTHRIMU 1 (bOpMyﬂaMH, JUIA HACTA  TICPECTAHOBOK,
pasMmenieHuii u coderanuil. Jloka3pIBaTh
YHCIIOBBIC HEPABCHCTBA.
IIpumensTs CBOICTBA JENUMOCTH|
16 (cpaBHEHUS o MOYJTIO m),
[ENIOYNCICHHOCTh ~ HEHM3BECTHBIX  TIPH|
pelIeHuy 3a1a4
HexoTopble cBeIeHHS U3 INIAHUMETPHHA 12
Yeon mexcoy wracamenvhou u xopooi. J[se DopMyIMpPOBaTh U TOKa3bIBATh TEOPEMBI
17 | meopemvr 06  ompeskax, ceaszamubix c| 1 00 yrite MexIy KacaTeJIbHOW W XOPIOH,
OKPYHCHOCBIO 00 oTpe3kax MepeceKaroluxcs Xopa, O
18 Yenvt ¢ 6epuwunamu enympu u ene kpyea 1 KBaapare KacaTeIbHON; BBIBOAUTH
Bnucannvuii uemvipexyzonvrux opMyJIbI /LISt BBIMHCIICHHS YIIIOB MEXY 1,2,
19 1 JIByMSI  TIEPECEKAIOIIMMUCS  XOPJIaMH, 10
MEXITY JIBYMST CEKYIIIMH,
Onucanuwiii yemvlpexy2oibHUK TNPOBE/ICHHRIMU M3 O/IHOM  TOUKH,
(hopmynupoBaTh u JIOKa3bIBaTh
YTBEPKICHUS O CBOWCTBaX M MpPU3HAKAaX
20 1 BITUCAHHOTO u OIKCAHHOTO

YEeTBIPEXYTOJIBHUKOB; pelaTh 3alayd ¢
HCIOJIb30BAHUEM H3YYECHHBIX TEOPEM H

dopmys




21 Teopema o meduane 1 BeBomuTE  OpMyYSBI,  BBIpaXKarouIue
22 Teopema o buccekmpuce mpey2orbHUKa 1 MeuaHy M OMCCEKTPHCY TPEyroJbHHKa 10
Dopmyna nuowadu mpeyeorvnuxa. Popmyia 4yepes ero CTOPOHbI, a TAKKE pa3iHyHbIe
23 Tepona 1 (opMyNBl  IJIOMIAAM  TPEYTOJNBHUKA,
3a0aua Direpa (dhopmyarpoBaTh u JIOKa3bIBaTh
YTBEPXKICHUS 00 OKPYKHOCTH H TIPSIMOU
24 1 Diinepa; pemaTh 3aJadd, HUCIONB3Ys
BBIBEJICHHbIE (DOPMYJIBI
25 | Teopema Menenas 1 DopMyTHpPOBATE U JIOKA3BIBATh TEOPEMEI
Menenass u YeBbl W HCIONB30BaTh HX 10
26 | Teopema Yesvl 1
TIPH pelICHNH 3a1a4
27 | Dnaunc, eunepbona 1 DopMyIHpOBaTh ONpECICHUS 3IUIHIICA,
runepOoabpl U mapadoibl, BHIBOJUTH UX 10
28 | lapabona 1 KaHOHWYECKHE YpaBHEHHS U N300pakaTh
9TH KPHUBBIE HA PHUCYHKE
PannonajbHble ypaBHEHHsI H HEPaBEHCTBA 18
29 | PaunoHanbHBIC BRIPAKCHUS 1 JoxkaseiBate hopmyny 6mHOMa HproToHa
30 ®opmyna 6unoma HeroTona 1 u OCHOBHBIE KOMOWHATOpHBIE 10
31 DopMybl CYyMMBI M Pa3HOCTH CTETEHEH 1 COOTHOTLICHHS Ha GuHOMMaIbHbIE
32 | PaunoHanpHbIe YpaBHCHUS 1 KOS QHIMEHTSL, Tonp3sosatea
3 — 1 TpeyrosipHuKkoM Ilackaist Ajist pelieHwus
eIIEHUE PALIMOHAIBHBIX YpaBHEHUI sanaq o F T —
34 | Cucrembl palliOHAIBHBIX YpaBHEHUH 1 kodpdunuenrax. OneHMBATL  YKUCIO
35 | Pemenue cucteM panrioHaJIbHBIX YpaBHCHHN 1 KOpHEH IEJIOTO anre0pandecKoro
36 MeTo 1 MHTEPBAJIOB PEIICHUS] HEPABEHCTB 1 YpaBHCHHUS.
37 | Pemenue HepaBEHCTB METOIOM HHTEPBAIIOB 1 Ymerh pemarsb PalMOHAILHBIE
38 | [IpuMeHeHUe MeTo/1a HHTEPBAJIOB MPU PEIICHUH 1 YPaBHEHWA H X CHCTEMHl. lIpHMeEHATH




HCPaBCHCTB

Pa3INYHbIC HpI/IéMLI peHICHUA LCJIbIX

39 PanmonanbpHble HEpaBEHCTBA 1 ajreOpandeckux ypaBHEHUil: moadop
40 | Pemenue panuoHaIbHBIX HEPABEHCTB 1 UENBIX  KOPHEH,  pasjoxeHue  Ha
Perrenne parioHaabHBIX HEPABEHCTB C 1 MHOMHATETH (Brioas METOA
41 HEONPEIENEHHBIX K03()PUIIHEHTOB);
MOMOII[BIO METOJ[a HHTEPBAJIOB ’
MTOHWKEHHE CTCTICHH YpaBHEHUS,
42 | Hecrporue nepascHcTEa 1 MOJICTAHOBKA (3aMEHa HEM3BECTHOTO).
43 | PemeHne HECTPOTHX HEPABEHCTB 1 HaxoQuTh  HHCIOBbIE  TPOMEXKYTKH,
44 Pemrenne HECTPOIMX HEPABEHCTB C IOMOIIBIO 1 coaepKalme KOpHH anre6pa1/mec1<1/1x
METO/Ia UHTEPBAJIOB ypaBHeHu#. Pemiath  panuoHaNbHBIC
45 | CucteMsbl paliioHAIBHBIX HEPABEHCTB. 1 HEpPaBeHCTBA  METOJIOM  WHTEPBAJIOB.
46 KontponpHas pabota Ne 1 1o Teme Pemats cucTeMb! HEPaBeHCTB.
«PaioHanbHbIC YPAaBHEHUS U HCPABCHCTBA»
KopeHnb cTenenu i 12
47 [Tonsitre pyHKIMH U e€ rpaduka. 1 dopmyarpoBaTh onpeacIeHUs yHKINH,
48 | Oynxiuay = x". 1 e rpagpuxa. dopmynHpoBaTh U yMETb
49 | [MonsiTHe KOPHS CTENEHN N 1 ZI0Ka3biBaTh CBOHCTBA QyHKIMM Y = X . 10
50 | Kopens cremcnn n 1 DOopMyTHpPOBATh  ONpPEHCICHUS KOPHSI
- crerneHr N, apu)METHYECKOTO KOPHS
51 | Kopru deTHoii creneny 1 creneHd N. dopMysnupoBaTh CBOMCTBa
52 | KopHr HeueTHOH CTENeHH 1 KOPHCH W NPUMEHSTh HMX  IIpHU
53 | ApudmeTnueckuii KOpeHb 1 npeoOpazoBaHUH YUCJIOBBIX u
54 Pemrenne 3amay mo Teme «ApudMeTHYSCKHN 1 OYKBCHHBIX  BBIPOKCHHHA. BBIMTOTHATH
KOpeHb ApU(pMETHUICCKUIT KOPEHBY npeoOpa3oBaHUsL HppaHOHATBHBIX
55 | CpoiicTBa KOpHS CTETEHH N 1 BBIPAIKCHH. ?OPMYHHPOBaTb CBOIiCTBA
56 | IlpuMeHeHHe CBOMCTB KOPHS CTEIICHH N bymxunn y= X", cTpouTs rpadux
57 OyHKIUA Y = v x, roe x>0 1




KonTponbnas pabora Ne 2 mo teme «KopeHs 1
58 CTENEHHU N»
CreneHb MOJI0KUTEIHLHOI0 YHCIA 13
59 Tlonsitue CTEIeHU c palMOHANTBHBIM 1 DopMyIHpPOBATh OIpPENEICHUsT CTEIEeHU
MmoKasaTelieM c panoHaNbHBIM IoKa3aTelIeM.
60 CaoticTBa CTCIICHU c panoOHAIBHBIM 1 @opMyIHpOBaTE CBOMCTBA CTCICHH C 610
IOoKas3aTejIeEM palinoOHaJIbHBIM IIOKa3aTecjieM u !
g1 | [IPMMeHEHUE CBOHCTB CTeneHH ¢ paoHanbHbM | 1 [PUMEHATE  MX  NpH Hpeo6pa3OBaH1/1v1/1
HoKazaTeneM ;I;/ICJ'IOBBIX u OYKBEHHBIX BBIPAKCHHM.
OPMYJIHUPOBATL OIpPENCICHHUS CTEICHH
62 TlonsiTue npenena nociae10BaTeIbHOCTH 1 e pea .
HppaIiOHAILHEIM IIOKa3aTeaeM U
I 1 c aIuoHal oKazarelie eé
63 PUMCHCHHC TIOHATHA lipeAcna cBoiicTBa. OpMyYIHPOBATH OIpeIeTICHUE
MOCJIEI0BATEILHOCTH
npenena IOCIIEJ0BATEILHOCTH,
64 | CpoiicTBa peaeioB 1 NPHBOJNTE [PUMEPEI
65 IIpuMeHeHue CBONCTB MpeiesioB 1 [10CJIEN0BATEIBHOCTEHN, HMEIOIINX
66 beckoneuno yOBIBafoIasi ~ reoMeTpudecKas 1 npenes A HE  HUMCHOIIUX  IIpeJeia,
NPOrpeccHus. BBIYHCTIATH HECJIOKHBIC TIPEIeIbI,
67 Yucio e 1 pemarb 3aJIauH, CBSI3aHHEIC c
68 CreneHb ¢ UppaMoOHATEHBIM MTOKa3aTelIeM 1 beckoneuro . y6LIBa}omeun
reOMETPUUYECKOM MPOIrPECCUEH.
69 | IlokxazaTenpHas QyHKIHS 1 p porpece
DopMyIHpOBAaTh CBOICTBa
70 gemeﬂne 3agad 1o TeMme «IlokaszarenpHas 1 NOKa3aTeNbHOH  (DYHKIMH, CTPOMTH €&
YHKIMA> rpapuk. Ilo rpaduky mnokasaTenbHol
KOHTDOHBHaH Da6OTa Ne 3 mo teme <(KODCHL 1 (I)YHKHI/H/I OIIUCHIBATH eé CBOMCTBA.
71 crenenu N. CTeneHb NOM0KATEILHOI0 YMCIIa» HpI/IBOI[I/ITL IIpUMEPBLI TI0Ka3aTeJIbHON

¢Gynkmun  (3agaHHOH C  IIOMOILBIO
rpaduka wiu Gopmyiibl), obragaroei




3aJIaHHBIMH CBOMCTBaMU. Vmerh
MOJIb30BAThCSl  TEOpEeMOil O  mpexaene
MOHOTOHHOM OTrpaHUYEHHON
MOCJIEOBATENHLHOCTH

BBenenne

72

Ilpeomem Axcuomvl

cmepeomempuu

cmepeomempuu

Ilepeuncnate  OCHOBHBIE  (UTYpPHI B
MPOCTPAHCTBE (TOYKA, MpsiMasi, IIIOCKOCTB),
dbopMynUpoBaTh TPU aKCHUOMBI 00 HX
B3aHMHOM PacIonoKEeHNI ol
WLTFOCTPUPOBATH STH AKCHOMBI
IIpUMepaMHy U3 OKpyKaromiel 00CTaHOBKU

10

73

Hekomopbze cnedcmasust U3 aKkcuom

74

Pewenue 3a0au  no meme «Hexomopvie
cnedcmeust u3 aKcuom»

DopMyTHpPOBaTH M JTOKA3BIBAaTh TEOPEMY O
TUTOCKOCTH, TIPOXOMSIICH depe3 MpsAMYI0 U
HE JIeXallyl0 Ha Heil TOouKy, U TeopeMy O
IUIOCKOCTH,  MNpPOXOIAIIEH  uepe3  1BE
MePECCKAONINECs MPSIMbIC

10

Hapaﬂﬂeﬂbnocmb NPAMBIX U naockocmeii

75

Ilapannenvnule npsamvle 8 npocmpancmee

76

IlapannensHocmos mpéx npsamvix

77

Hap(lfl]leﬂbHOCWlb I/lpﬂMOLZ Uu niockocmu

78

Pewenue 3a0au no meme «HapaJlﬂEﬂbHOCmb
NpAMbIX, np}lMOIZ u njiockocmu npocmpancmee»

PR~

DopMyaMpoBaTh ONpEIEICHUE
napajjienabHbIX NMPSMbIX B IPOCTPAHCTBE,
(hopMynupoBaTh U TOKa3bIBATh TEOPEMBI
0 TapauIeIbHBIX TIPSMBIX; OOBICHSTS,
Kakue BO3MOXKHBI CIy4ad B3aUMHOTO
PpacnoIOKEHUA HpHMOﬁ U IIJIOCKOCTH B
MPOCTPAHCTBE, " MPUBOJINTH
WIIIIOCTPUPYIOIINE MIPUMEPBI u3
OKpYy’Karolen 00CTaHOBKH;
(hopMyIHpOBaThH onpezeeHue

rnapajuICJIbHbIX HpHMOﬁ n IIIOCKOCTH,

10




(hopMyupoBaTh u JIOKa3bIBAaTh
YTBEPKACHUS 0 napauIeIbHOCTH
npssMOW W IJIOCKOCTH (CBOMCTBa U
MPU3HAK); pemarp 3a71a4n Ha
BBIUMCIICHUE u JIOKa3aTeNIbCTBO,
CBSI3aHHEIC co B3aWMHBIM
PaCMoNI0KEeHUEM NPSMBIX U MIIOCKOCTEH

79 | Ckpewgusaiowuecs npamvie 1
80 | Veawi c conanpasnennvimu cmoponamu 1
81 Yeon meorcoy npsamvimu 1
82 | Pewenue 3a0au 1

Koumponvuas paboma Ne 4 (20 mun) no meme
«Axcuomul cmepeomempuu»

OG'I)S[CHSITL, KakKu€ BO3MOXKHBI Clly4danu
B3aMMHOI'0 PACIIOJIOKCHUS ABYX IPAMBIX

B MIPOCTPAHCTBE, u MIPUBOAUTD
WJUTIOCTPUPYIOIIHE TIPUMEPHI;
(hopMyHpOBaTh onpezaecHHe
CKpEIIMBAIOUTUXCS MPSIMBIX,
(hopMypoBaTH M JIOKA3bIBATH TEOPEMY,
BBIpaXaroIlyto MIPU3HAK

CKPEILMBAIOIIUXCS IPSIMBIX, U TEOPEMY O
IIOCKOCTH, NPOXOJAIIEHN depe3 OfHy W3
CKPELIUBAIOIIHNXCA TIPSIMBIX u
napajulebHOI JIpyroi NIPSIMOM;
OOBSCHATH, KAKHE JBA JIyda Ha3bIBAIOTCSA
COHaIIpaBJICHHBIMH, (OPMYIHPOBATE U
JIOKa3plBaTh TeopeMy 00 yrmiax ¢
COHAIIPABJICHHBIMU CTOPOHAMU;
OOBSCHATH, 4YTO HAa3bIBACTCS  YIJIOM
MEXIy IEPECEKAOIUMUCS INPSAMBIMU U
YIJIOM — MEXAY  CKPELIMBAIOIUMUCS
IpPSMBIMY, pematsb 3ama4u Ha
BBIUUCJICHUE u JIOKa3aTeNbCTBO,

10




CBsA3aHHBIC (10) B3aWMHBIM
PacnojIOKEHUEM BYX IPSMBIX U YIJIOM
MCXKIY HUMH

83 | llapannenvhvie niockocmu DopMyIHpOBaTH OIIPEICIICHNE
84 Ceoticmea napanneibHuIx niocKkocmet 1 HapaJlICIbHBIX TIOCKOCTEH,
¢bopMypoBaTh u JTOKa3bIBaTh
VTBEP)KICHUS O TIPH3HAKe M CBOICTBaX
napajuleNbHbIX IIOCKOCTEH, UCIIOIb30BaTh
9TH YTBEPXKJCHUSI ITPU PELICHHUH 3a1a4
85 | Tempasop OO®wsicHATh, Kakas ¢urypa Has3bBaercsal 8,10
TETPa’IpOM M Kakas IapajulelieluIesioM,
86 | [lapameenuneo MOKA3bIBATh Ha YEPTeXax W MOACTIX HX
87 Rao0ayu Ha nocmpoeHtue ceyenuul 3JIECMEHTHI, I/I306pa)KaTL 3TH (l)I/Il"prI HA|
88 | Pewenue 3a0au na nocmpoenue cevenuii PUCYHKAX, — WIIIOCTpHpOBATE € HX
Konmporonas _paoma _Ne 5 P— TOMOILIBIO Pa3IMYHBIE CIYYan B3AHMHOTO
- paCIIONOKEHUS TPSMBIX M IUTOCKOCTEH B
«llapannenvHocme nPAMbIX U RIOCKOCHEU» NPOCTPAHCTEE; (bopMyIHPOBATE -
TOKa3bIBaTh YTBEPXKACHHUS O CBOWCTBaX
89 1 napasuielienuIesa,; OOBSCHATS, 4TQ
Ha3bIBACTCS CeueHHEM TeTpasapa)
(mapamtenenumena), peuiaTb 3ajadyd  Ha
MOCTPOCHUE  CEYCHHH  TeTpadapa U
napajiesienuIesia Ha 9epTexe
90 |3auérNel 1 10

Jlorapugmsi

91

IonsTHe norapupma

DopMyIHpOBAThH OIpEelENeHUE




92 | Ilpumenenue nonstus gorapudma 1 norapudma, 3HATh CBOHCTBa
— norapudmoB.  Jloka3plBaTh  CBOMICTBa
93 | CBoiicTa norapupmon 1 J0rapu()MOB U MIPUMEHSTH CBOMCTBA MPH
94 | Ilpumenenue cpoiicTs orapumon 1 npeodpasoBatuy HHCIOBBIX "
OYKBEHHBIX BBIPAXKCHUH. BBINONHATS
Haxosx1eHne 3HaueHuil BbIpaKeHui, npeoOpa3oBaHUs CTETIEHHBIX u
95 COZIEPIKAIIMX JIOTapH(pMBI 1 norapudmMudeckux  BblpakeHudd.  Ilo
rpaguky JorapuMu4eckoil GyHKIUH
ONHUCHIBaTh €€ CBOHCTBA. I[IpHBOAWTH
npuMepsl  JorapuGMUUecKuX (yHKIUI
96 | Jlorapudmmaeckas pyHKims 1 (3a7aHHBIX C THOMOWIBIO TpaduKa MIH
dbopmyiie), 00JamAOIIUX — 3aTaHHBIMH
cBoOMcTBaMu
ITIpocTeiimmne nokaszareJbHbIC U
JorapupmMuyecKre ypaBHeHHs U 11
HepaBeHCTBA
97 IIpocTeiiine nokazaTenbHbIE YpaBHEHUS 1 Pewate mpocrelilmme mokasaTeinbHblE U
98 | IIpocTeiimue morapuMuiecKrue ypaBHEHUSA 1 norapudpmudeckne YpaBHEHUS u
gg | YpaBHeHus,  cBojsmmecs K mpocTedummm HEpaBCHCTBA, a TaKkKe YpaBHCHMA U 10
3aMeHofi TepeMeHHof HepaBeHCTBa, CBOJIAIIUECS K
100 | Pemrenue morapuMUIECKUX ypaBHEHUHA 1 TPOCTCHIITUM — TIpH  TIOMOTIH  3AMCHDI
HEH3BECTHOTO
101 | Ilpocrelinue moka3aTelbHBIC HEPABSHCTRA. 1
102 | Ipocreitmue norapup)MHUYSCKHEC HEPABCHCTRA. 1
103 HepaBeE{CTBa, cBOJdAIIMECd K IPOCTEHIIUM 1
3aMEeHO HEU3BECTHOTO
104 | Pemenue rnokasaTenbHbIX HEPABCHCTB 1
105 | Pewenue IIpOoCTeHIINX MoKa3aTeNpHBIX | 1




yYpaBHCHUIT 1 HEPABCHCTB

106 Pemienne  moka3aTenbHBIX ~ ypaBHEHMH U 1
HEPaBEHCTB
KontposieHas pabora Ne 6 mo Teme «Penienue 1
107 | opocreimmx MOKAa3aTeJIbHbIX u
JorapuMUYECKUX YPABHEHHI U HEPABEHCTB»
CHHYC U KOCHHYC yIja 7
108 | [Momsitue yria 1 ®DopMyTUpPOBATh  OINpEICIICHHE  YIJIa,
109 Pannannas mepa yria 1 MCIIOJIB30BaTh IpaalyCHYI0 U paJuaHHYIO 10
110 | Onpenenenue cuHyca M KOCHHYCA yIia 1 Mepbl  yria.  Ilepesonnth rpa;[6yc1-1y}0
111 OcHoBHBIE (OPMYJIBI 171 SiN o, 1 COS o 1 MEpY yr1a B paAHaHHYIO M ODPATHO.
DopMyIHpOBaTh OMpE/EIICHUEe CHHyca U
[pumeHenue ocHOBHBIX (opmyn juis Sin o u | 1 KocuHyca - yrna. 3HATE  OCHOBHEIS
112 | cos q dopmyner it Sin @ m COS a u
OPUMEHATh KX TMpH Opeodpa3oBaHUU
113 | ApKcHEyc 1 apKKOCHHYC 1 TPUTOHOMETPHUYCCKIX BBIPAKCHHH.
DopMyTHpOBaTH OIIpeCTICHUS
Omnpenenenue apKkCUHyca, apKKOCHHYCa yriia 1
apKCcHHyCa M apKKOCHHYCA YHCJa, 3HATh
114 U TIPUMEHATH (HOPMYJIBI ISl apKCHHYCa U
ApPKKOCHHYCa
TaHreHc ¥ KOTaHTEHC yriia 6
115 | OnpeneneHrie TaHTeHCA M KOTAHTEHCa yTia 1 ®dopMyaHpoBaTh OMpeieNicHHe TaHTeHCa
116 | OcuoBHbIe hopmydsl 1 tg o u Ctg o 1 M KOTaHICHCA yria. 3HaTh OCHOBHBIC 10
ITpuMeHeHne OCHOBHBIX (opmyn mis tga u| 1 opmysbt juist tg o 1 CtQ o M IPUMEHATS
117 ctg a ux pH npeoOpa3oBaHUI
TPUTOHOMETPHYCCKHIX BBIPa)KCHHH.
Omnpenenenne apKTaHTeHCa W apKKOTAHTEHCA , 1
118 DopMyIHpOBATH OIIpeICICHHUs

uX (HOPMYIIBI




119 | OcHoBHBIC (hopMyJTBI TS arctg o u arcctg o 1 apKTaHreHca ¥ AapKKOTAaHTeHCa 4YHUCIIa,
120 Kontponbhas pabora Ne 7 mo teme «Cunye, 1 3HAaTh M TPUMCHATH  (OPMYIBI i

KOCHHYC, TAHI'€HC ¥ KOTAHT'€HC yIa» APKTAHICHCA U apKKOTAHICHCA

IepneHIUKYJISIPHOCTD NPSMBIX U 17
IJ10CKOCTEl

121 | Ilepnenouxyasiphvie npsimvie 6 NPOCMPAHCMEE 1 DopmynupoBaTh oIpe/ieNeHne
Iapannenvuvie npamvle, nepneHOUKYIAPHbIE K TICPICHANKYIPHBIX HpAMBIX B
122 S 1 MPOCTPAHCTBE; (dopmMynupoBarhb u
. TOKa3bIBaTh JIeMMY 0
123 lpusnax  nepnenouxyispnocmu  npsamou  u 1 MEPICHINKYIIIPHOCTH IBYX MapalIeIbHbIX
njiockocmu MPSAMBIX K TpeThel psAMOii;
Teopema o npamou, nepneHOUKYIAPHOU K opmyHpoBaTh  OmpeseNCHHE  MPAMOX,
124 o 1 MEePIEHIUKYISAPHOH K IUIOCKOCTH, H
NPUBOJIUTD WIIFOCTPUPYIOIIUE IIPUMEPHI
Pewenue sadau no meme u3 OKpyKaromeit 0OCTaHOBKH,
«IlepnenouxyisipHocms nPSIMOU U RIOCKOCHU (OpPMyIpOBATE H JIOKA3BIBATH TEOPEMBI
(npsiMyt0 ¥ OOpPATHYI0) O CBS3U MEXKIY
NapauielbHOCThIO  NPSIMBIX M HUX
MEPIEHIUKYIIPHOCTRIO K IUIOCKOCTH,
Teopemy, BBIPaKAIOLIYIO MIPU3HAK|
125 1 MEePIEH UK YIAPHOCTH psMOi u

IJIOCKOCTH, U TEOPEMY O CYLIECTBOBAHUU U
€IMHCTBEHHOCTH MpsAMOH, NpoXoAsiiei
uepe3 JaHHYIO0 TOUYKY M MEePIEHANKYISIPHON
K JaHHOM IUIOCKOCTH; pellaTh 3aJaud Ha|
BBIYHCJICHUE U 10KA3aTEIbCTBO, CBI3aHHBIC
C TMEpHeHAUKYISIPHOCTBIO TNPAMON |
IUIOCKOCTH




126

Yeon meancoy npsimoii u niockocmuio

127

Paccmosinue om mouku 0o niockocmu

128

Teopema o mpéx nepneHOuUKyIapax

129

Yeon meancoy npamoii u nnockocmuio

130

Ilepnenouxynap u HakionHbie

131

Pewenue 3a0au no meme

OOBSICHATH, YTO TaKOE MEPICHIANKYJIISP

M HaKJIOHHAsA K  IUIOCKOCTH, 4TO
Ha3bIBAETCA IPOEKIMEeH HAKIIOHHOM, 4TO
Ha3bIBACTCS PACCTOSHUEM: OT TOYKH JIO
IUIOCKOCTH, MEXAY Mapajjiefb HBIMH
IUIOCKOCTSAMH, MEXIY TMapaieTbHBIMU
OpsMOA M TUIOCKOCTEIO, MEXITY
CKPEIIMBAIOITIMHUCS MPSIMBIMU;
(hopMyIMpoBaTh M J0Ka3bIBATH TEOPEMY
0 TpéX MEepreHIUKYIsIpax U IMPUMCHATH
e€ mpH peleHun 3ajad; OObACHATh, YTO
Takoe OPTOTOHANbHAS TPOCKIHS TOYKH
(¢urypsl) Ha MIOCKOCTh, W TOKA3BIBATb,
YTO MpPOEKIUeil NpsAMON Ha IIOCKOCTb,
HE NEPHEHIUKYIIAPHYIO K 3TOH NpsIMOH,
SBISICTCA  TpsAMasi; OOBSCHATH, YTO
Ha3bIBAeTCS YIIOM MEXIYy NpSIMON H
IJIOCKOCTBI0O M KaKHM CBOMCTBOM OH
oOmamaer, OOBACHATH, UYTO  TaKoe
IEHTpAIBHAS] IPOCKINS TOYKH ((HHUTypBHI)
Ha INIOCKOCTh

10

132

Heyzpannulii yeon

133

Ipusnax nepneHouUKyIAPHOCU 08yx
niockocmeti

134

Ipamoyzonvusiii napannenenuneo

135

Tpéxepanuviii yeon Muozoepanuwiil yeon

136

Koumponvuas paboma No 8

OObsicHATH, Kakas Qurypa HasbIBaeTCs
JIBYIpaHHBIM  YIJIOM H  Kak  OH
u3MepseTcsd;  JOKa3plBaTh, 4YTO  BCE
JUHEHHblE YIJIBI JBYTPaHHOIO  yria
paBHBI JpYT JApYTY, OOBSCHATH, YTO
TaKoe Yrol MeXAy IepeceKarolUMHUCs
IUIOCKOCTSIMU M B KaKuX Ipejenax OH

10




«llepneHOuKyIapHOCHb NPAMBIX U NIOCKOCEU»

137

3auém Ne 2

H3MEHsETCS, (dhopmympoBaTh
oInpezacieHue B3aMHO
IIEPIEHIUKYIAPHBIX IIJIOCKOCTEH,
(hopMyHpOBaTh M IOKA3bIBATH TEOPEMY
0 NpH3HAKe MEPNEHIMKYIIPHOCTH IBYX
IIOCKOCTEH; O0BACHSATH, Kakou
napasuiesienumnes Ha3bIBaETCs
IpSAMOYTONBHBIM,  (OPMYyITHpPOBaTH U
JIOKa3plBaTb  YTBEPXKIEHHS O  €ro
CBOWCTBax; OOBSACHITH, Kakas (urypa
Ha3bIBACTCS MHOTOI'PaHHBEIM (8
YaCTHOCTH, TPEXTPAHHBIM) YIJIOM M Kak
Ha3bIBalOTCSI €ro  JJIEMEHTHI, KaKoi
MHOT'OTPAHHBIN yroi Ha3LIBAECTCS
BBIITYKJIBIM, (bopmynmupoBatb 4
JIOKa3bIBaTh YTBEPXKACHHE O TOM, 4YTO
KXl IUIOCKMM yroyl TpPEXTPaHHOTO
yria MeEHbIIE CYMMBl JBYX JpYIHX
IUIOCKUX YIJIOB, M TEOPEMY O CYMMeE
INIOCKHUX YrioB BBIITYKJIOTO
MHOTOTPAaHHOTO yIJIa; pelaTh 3aJauu Ha
BBIYHCJICHUEC u J0Ka3aTeJIbCTBO (¢
HCIOJIb30BAHUEM TEOopeEM 0
NePIeHANKYISIPHOCTH MPSIMBIX u
IUIOCKOCTEH, a Takke 3aJaud Ha
[OCTPOEHUE CEUCHUM IPSIMOYTOJBHOIO
napajulesenuIeia Ha YepTexe

DopMYy.JIbl CJIOKEHUS

11




KocuHyc pasHOCTH W KOCHHYC CYMMBI JIBYX

3HaTh (HOPMYNBI KOCHHYCAa DPa3HOCTH

138
YTJIOB (cymMBI) nOBYX yrioB, (opMymbel st
139 IIpumenenne ¢GopMyn KOCHHYca pPa3HOCTH U 1 JIOIIOJTHUTEIBHBIX YIJIOB, CUHYCa CYMMBI
KOCUHYCa CyMMBI [IBYX YIJIOB (pasHocTH)  JBYX YINIOB, CYMMbI M
140 | dopmysbl A8 JOMOTHUTENBHEIX YIIOB 1 PasHOCTH  CHHYCOB M KOCHHYCOB,
141 | CuHyC CyMMBI M CHHYC Pa3HOCTH JABYX YTJIOB 1 (bopMys bt U1 IBOHHEIX M HOJIOBHHHBIX
I 1 YIJIOB,  TPOU3BENCHUS  CHHYCOB W
142 puMeHeHHe (HOpMyYI CHHYca CyMMbI M CHHYycCa KOCHHYCOB, (DOPMYJBI LTS TAHTCHCOB.
Pa3HOCTH ABYX yTIIOB BemonaaTe peoOpazoBaHus
143 | Cymma 1 pa3HOCTh CHHYCOB H KOCHHYCOB 1 TPUTOHOMETPUYECKHX BBIPAXKEHUH IIpU
144 [lpumenenne ¢dopmynr cymMmmsl U pasHoctH | 1 roMoITH ¢hopmyIt
CHHYCOB M KOCHHYCOB
145 | ®opmMymsl ABOMHBIX U IOJIOBHHHBIX YTJIOB 1
146 | Ilpow3BeneHne CHHYCOB U KOCHHYCOB 1
147 | lpumenenue GopMyII IJisi CHHYCOB U KOCHHYCOB 1
148 | ®opmynbl AJst TAHTEHCOB 1
Tpuronomerpuyeckue pyHKIMH YHCIOBOr0 9
apryMeHTa
149 | ®ynkums cunyc 1 3HaTh OIIpeICTICHHUS OCHOBHBIX
150 | CpoiicTBa pyHKIHH CHHYC 1 TPUTOHOMETPHYECKUX  GYHKUMH, — HX 6,10
151 | dymxkmms Kocumyc 1 CBOMCTBa, YMETb CTPOHTh HX TPaQUKH.
" ITo rpadpukaM TPUTOHOMETPUUECKHX
152 | CpoiicTBa (yHKIMH KOCUHYC 1 . .
(yHKIMIT ONTUCHIBATH X CBOWCTBA
153 | ®yHkums TaHreHc 1
154 | OyHKIUA KOTAHTCHC 1
155 | Tpuronomerprudeckue GpyHKIHN 1
156 | I'pacduku TpuroHomerpuueckux QyHKIMH 1




157

KontposbHass pabora Ne 9  mo

TEME

«TpuroHomerpuueckue (QYHKIUH YHUCIOBOTO

apryMeHra»

MHoOrorpaHHuKH

14

158

Feozwempuqec;coe meijo

159

Teopema iinepa. Ilpuzma

160

IIpocmpancmeennas meopema Iugpazopa

OOBsicHATH, Kakas (urypa Ha3bIBaeTCs
MHOT'OIPaHHUKOM U KaK Ha3bIBalOTCS €ro
DJIEMEHTHI, KaKou MHOTOTPaHHUK
Ha3bIBaeTCs  BBINYKIBIM, NPUBOJUTH
MpUMEpPhl MHOTOTPAaHHUKOB; OOBSCHSTH,
YTO Tako€ TEOMETPHUYECKOE  TEJO;
(hopMyIHpOBaTh M IOKA3bIBATH TCOPEMY
Diinepa ISt BBITYKJIBIX
MHOTOTPAaHHUKOB;  OOBSACHATH, KaKOM
MHOT'OI'PaHHUK HAa3bIBA€TCS NPU3MOU U
KaK Ha3bIBAIOTCS €€ DJIEMEHTHI, KakKas
npusma Ha3bIBaeTCs pSIMOH,
HAKJIOHHOW, TPaBWIBHOHW, H300paxaTh
NpU3Mbl Ha PUCYHKE; OOBSICHITH, 4YTO
Ha3bIBaeTCs TUIOIIAABIO MOJIHOM
(OOKOBO#) TMMOBEPXHOCTH MPU3MBI, H
JI0Ka3blBaTh ~ TEOpPEMy O  IUIOMIAAU
OOKOBOW MOBEPXHOCTH MPSIMON TIPU3MBI;

BBIBOJIUTH dopmyny IIomanu
OpPTOrOHAJIBHOU MIPOCKIUHU
MHOTOYTrOJIbHUKA u JIOKa3bIBaTh

IIPOCTPAHCTBEHHYIO TeopeMy Ilucaropa;
pemath 3agadd  HA BBIYHCICHHE W

10




J0Ka3aT€JIbCTBO, CBA3aHHBIC C HpHSMOﬁ

161

Tupamuoa

162

Ipasunvuasn nupamuoa

163

Yceuénnasa nupamuoa

164

Pewenue 3a0au no meme «Ilupamuda»

OOBACHATS, KaKOi  MHOTIOIPAaHHUK
Ha3BIBAaeTCAd  NHPAMHION M Kak
Has3bIBalOTC €€  JJEeMEHTHl,  4TO
Ha3bIBaeTCA IUTIOIABIO TIOJTHO
(OOKOBOIi)  MMOBEPXHOCTH  IMPAMUJIBI;
OOBSICHATH, KaKasi MIPaMuJia Ha3bIBACTCS
NPaBHIBHON, JOKa3bIBaTh yTBEPIKAECHHE
0 cBoiicTBax €& OOKOBBIX pébep u
OOKOBBIX TpaHeld u TeopemMy 79 o
IUI0IA U 60K0BOI IIOBEPXHOCTH
MPaBWIBHOW  NUPAaMHIBI;,  OOBSACHATS,
Kakoi  MHOTOTpaHHHK  Ha3bIBaeTCs
yceuéHHOU UPAMUAJOU u Kak
Ha3bIBAIOTCS €€ DIEMEHTHI, JOKa3bIBaTh
TeopeMy O IUTOLIAN GoxoBoi
[IOBEPXHOCTH IPABUWIBHOM yCEe4EHHOHI
NUpaMUIbl,  pemarb  3aJadd  Ha
BBIUHCIICHUE u JIOKa3aTeNbCTBO,
CBSI3aHHBIE C TNHpaMHIaMH, a TaKxKe
3a7a4yd  Ha  IIOCTPOCHME  CEYEHUH
IHPaMUJl Ha YepTexe

10

165

Cummempus 8 npocmpancmaee

166

Tousmue npasuiIbHO20 MHO20CPAHHUKA

167

Onemenmol cummempuu
MHO20CPAHHUKOB

npasuibHblx

168

Pewenue 3a0au  no meme «llpasunvhvie

OOBSICHATH, KAaKHE€ TOYKH Ha3BIBAIOTCS
CUMMETPUYHBIMH OTHOCHTEIBHO TOYKH
(IpsIMOH, TUTOCKOCTH), YTO TAKOE IEHTP
(och, MJIOCKOCTB) CHUMMETPUH (HUIYDHI,
MIPUBOIUTH MIPUMEPHI ¢buryp,
00TaaroIINX 3JIeMEHTAMH CHMMETPHH, a

10




MHO202CPAHHUKU

TaKXKEC IpHUMEPHBI CUMMCETpHUHU B

169 ApXUTEKTYDE, TEXHHKE, IIPUPOJE;
Koumponvnas paboma MNe 10 no meme OOBACHATL,  KaKOH  MHOTOrpaHHMK
170 Ha3bIBaeTCs MPaBUIBHBIM, JIOKa3bIBaTb,
«Mnozozpannuxu»
YTO HE CYHIECTBYET NPaBHIBHOIO
MHOTOTPaHHHKa, TPaHSIMH  KOTOPOTO
SBJIAIOTCS TIPaBUIIbHBIE N-YTOJIEHUKH TIPH
) N > 6; OOBACHAITH, KaKUE CYIICCTBYIOT
171 3ayér Ne 3
BUJBI TIPAaBIIBHBIX MHOTOTPAaHHHKOB U
KakKUM{ DJIEMEHTaMH CHMMETPUHM OHH
o0afaror
TpuronoMerpuyecKkne ypaBHeHUsI H 12
HepaBeHCTBA
172 | Tlpocreiimne TpPUrOHOMETPUYECKHE YPaBHEHHS 1 Pemats npocTenime
173 VpaBHeHus, cBoAfAUIMECS K  IPOCTEHUIINM 1 TPUTOHOMETPUICCKUE YpaBHCHUS, 10
3aMEHOU HEU3BECTHOT'O HCPABCHCTBA, a TaKXXE€ YpAaBHCHUA U
174 |Pewenne mpoctefimmx Tpuronomerpudeckux | 1 HCpaBCHCTEA, CBOZUALIHECH K
ypaBHeHHii OPOCTEHIIMM TpPU  I[OMOIIM  3aMEHbI
HEHM3BECTHOTO, pelaTh OJHOPOIHEIE
[lpuMeHeHNe OCHOBHBIX TpPUTOHOMETpUYECKHX | 1
175 . ypaBHeHus. [IpuMeHSTH Bce U3ydCHHBIC
(dhopMyJ1 U1t pelieHust ypaBHeHHI .
P - 1 CBOHiCTBA HM  CHOCOOBI  pEIICHHS
6 eIlIEHUE TPUTOHOMETPUYECKUX yPaBHEHUI € TPHFOHOMETDHYECKHX  YDABHEHWH
MIPUMEHEHHEM OCHOBHBIX TPUTOHOMETPUYECKHUX HEPABEHCTB IIPU PELICHUM IPHKIAIHBIX
bopmyxn 3ama4y. Pemarb TpUrOHOMETpHYECKHE
177 | Onnopoxbie ypaBHEHHS 1 YPaBHEHUS, HEPABCHCTBA IIPU IIOMOLIYU
178 | Pemenue oqHOPOAHBIX YPaBHEHUMA 1 BBEJICHUSI  BCIIOMOTATEIbHOTO  YIJIa,
179 | BeneHue BCIOMOraTeIbHOIO yria 1 3aMeHBI Hen3BeCTHOro t = Sin X + €0S X
180 | 3ameHa HEM3BECTHOTO. 1




[pocreiimue HepaBeHCTBA IS CHHYCA,

181 KOCHHYCa, TAHT€HCA U KOTaHI'eHCa.
182 Pemenne mnpocTeMmux TPUTOHOMETPUUECKHX 1
HEpPaBEHCTB
Konrtponbhas pabora Ne 11 mo Teme| 1
183 | «TpuroHomerpuyeckue ypaBHEHUs u
HEpPaBEHCTBAY
JJleMeHTbI TEOPUHU BEPOATHOCTEH 8
184 | IlonsiTHE BEpOSATHOCTH COOBITHS 1 IIpuBoauts IIPUMEPBL CIly4aiHBIX
185 | OnpenencHre BEpOITHOCTH COOBITHS 1 BENMMYMH  (YMCIIO  yCIIEXOB B CEPHH
186 | Pewenne 3axau no teme «Ilonstne BepositHoctn | 1 MCIIbITAHMH,  HHMCJIO  IOUBITOK  TIpH
COOBITHSA» yrajblBaHWHM,  pa3Mepsl  BBIMTPHIIIA
187 | CaoiicTBa BeposiTHOCTEH (HpHGE’mH) 5 3aBHCHMOCTH or
— CIy4aiHBIX OOCTOSTENBCTB H T. IL.).
188 | IIpumeHeHHEe CBOHCTB BEPOSITHOCTH 1 HaXo/liTh MaTeMATHUECKOE OKIIAHME 1
1g9 | Pewenue sajad  mo  Teme «Cpotictea | 1 JWCIEPCHIO CIy4alHON BEIMYHHBI B
BEPOATHOCTEU> Cllyyae KOHEYHOTO 4YHCIIa HCXOJIOB.
190 | OrHOCHTENBHAs YacTOTa COOBITHSI. 1 VYcTaHaBIMBATh HE3aBHCUMOCTh
VYcnoBHas BeposiTHOCTE. HesaBucumeie coobiTust. | 1 CIly4aiHBIX BEJIMYHH. Henarp
191 O00OCHOBaHHbIE  NPEANONONKEHUS O
HE3aBUCHMOCTHU CITy4alHbIX BEJIMYUH Ha
OCHOBaHUH CTaTHCTHYECKHX NaHHBIX
HTtoroBoe nosTopenue 13
192 | JleficTBUTENbHBIE YHCITA 1
193 2
194 PanyonanbHbIe ypaBHEHHS 1 HEpaBEHCTBA
195 | JleficTBUTENbHBIC YHCITA 1




196 | PamuoHayibHBIC YpaBHEHUS ¥ HEPABCHCTBA 1
197 | [delicTBuTenbHbBIC YHCIa 1
198 | PanmoHasbHBIC YpaBHEHHS M HEPaBEHCTBA 1
199

200 TpuronomeTpust 2
201

202 HToroBasi KOHTpOJIbHAs paboTa 2
203 Peseps 2

204




Kanennapao-temaTn4eckoe NIaHHPOBaHHE

11 knace
Ne Komm Jara Lennoct
- YECTBO XapakTepuCTHKa OCHOBHOM HBIE
ypoka HaumenoBanue pazaena TeMbl
Ja bak eATeJIbHOCTHU OpUEeH
n/m no
COB THYE THUPBI
MJIaHy
CKHU
IToBTOpeHue
IloBTOpenue. YpaBHenus. Penienue ypaBHeHUM 1 YMeTh peliarh paldOHAIbHBIE YPaBHEHMUS
1 U UX cUCTeMbl. IIpUMEHATH pa3nuyHbIE 10
MpUEMBI PELICHHsI LENbIX alre0panyecKux|
ypaBHEHUI
IloBTOpenue HepaBeHncTBa. MeTon HHTEpBAJIOB 1 Pemate  panuoHanbHBIE — HEpaBEHCTBA
2 METOJOM HWHTEpBaIOB. PemaTe cHUCTEMBI 10
HEPABEHCTB.
IloBTOopenne. CucreMbl  ypaBHEHMH 1 YMeTh pemaTh paluoHalbHbIE YPaBHEHUS
3 HEPaBEHCTB C JIBYMsI IEPEMEHHBIMU U UX CcHUCTeMbl. IIpuMeHATH pa3iauyHbIe 10
MpUEMBI PELICHHSI LENbIX anre0pandecKux
ypaBHEHUI
4 Ioeropenue. TpuroHomerpudeckue GyHKIIUH 1 3HaTh OCHOBHBIE (OpMyIbI st Sin &,C0S
atg a u Cctg am nOpuMeHATh HX NOpH 10




npeoOpa3oBaHUHU TPUTOHOMETPHYECKIX
BBIPaKCHUI
DyHKIUM ¥ UX TpapuKn 9
5 DreMeHTapHbIC (PYHKITIH 3HaTh OIpeCTICHUS 3JIEMEHTapHOU
O6nacth ompeneeHdus M OOIACTb U3MEHEHMS 1 ¢ynkumy, OTpaHUICHHOH, 1CTHOH
¢yuxumu. OrpaHHYeHHOCTH QYHKIIMA (neu€THOi), NEPUOAUICCKOH,
YéTHOCTD, HEYETHOCTD (DYHKIIUU 1 BospacTatomeli  (ybsiBatomei) dyHKIMM.
— 1 JloxasbiBaTh CBOMCTBa ¢GbyHKUUi,
8 IlepuoauHOCTS QyHKUMIE uccienoBath (DYHKUMHA —DIEMEHTapHBIMU
9 IpomexyTku Bo3pacTanus, yObiBaHus Gpynkuun | 1 cpeacTBaMH. BEITONHITE mpeoOpa3oBaHHs
10 IIpoMexyTKH  3HAKONOCTOSHCTBA W  HYJH 1 rpauKOB  OICMCHTApHBIX  (YHKLMIA:
dyHKIIH CABUTH  BJONb  KOOPIMHATHBIX  OCEH,
1p |Yccnenosanne dymiumii u mocrpoenme mx [ 1 CKaTHe M PACTIDKCHHC,  OTPAKCHHC
IPadHKOB EMEHTAPHBIMH METOAMH OTHOCHUTEJIBHO OCeH, CTPOUTh rpaduKy
HKITUH, COIEpXalliuX MOIYJH, TpaduKn
12 | OcHoBHBIE CTIOCOOBI TPe0Opa3oBaHus rpaUKoB ynxuuii, conep i Ay, rpag
cnokublx  ¢yHkuuit. Ilo  rpadukam
I'papuku dymnkiwmii, conepaiiux MOy GyHKIMA ~ OMHCHIBATE  HX  CBOWCTBA
(MOHOTOHHOCTS, HAJIN4He TOYEK
13 MaKCHUMYyMa, MUHHMYMa, 3HAYCHUS]
MaKCUMYMOB " MHHUMYMOB,
OIPaHUYEHHOCTh, YETHOCTh, HEYETHOCTD,
MEPHOTUYHOCTD)
Ipenen ¢pyHKOUM U HENPEPHIBHOCTH 5
14 | Ilonsatue mpexena GpyHKIUH 1 OOBSCHATP W WUIIOCTPHPOBATH TOHSITHE
15 OJIHOCTOPOHHHE TpeesIbl 1 npeaena QyHkuuu B Touke. [IpuBomgute| 6,10
" " npuMepbl QyHKIHNA, HE UMEIOLIMX MIPeea
16 | CaoiicTBa npenenoB QpyHKIMH 1 pumep (b}: t pel
B HEKOTOPOH TOUKe. 3HATh M INPHUMEHSTH
17 | IlonsATHe HEMPepBIBHOCTH (PYHKIINN 1




HermnpepbIBHOCTH dNieMEHTapHBIX GYHKIUI 1 CBOMCTBA  MpENENIOB,  HENPEPBIBHOCTH
18 (YHKIMH, BBIYUCIATH NpEAesbl (QpyHKIUH.
AHaTU3UPOBAThH TOBeICHUE (GYHKIUH MpH
X + 00, IPU X —00
Oo6paTHbIe QyHKOHAH 6
19 | [lonsarue 06 oOpaTHOH GyHKIMH 1 3Hare ompeneneHue QyHKIHUU, OOpaTHOH
20 | B3aumHo oOpatHbie GyHKINH 1 JIQHHOH, ~ yMETh  HaxoauTh  (opmymy|
HKLWK, OOpaTHOU aHHOM,  3HaTh
21 | OGpaTHbIe TPUTOHOMETPpHUYECKHE (HYHKIIUH 1 ymkum, P o '
omnpeeseHus byHKIHH, 00paTHBIX
29 Pemenne  3amas  mo  Tteme  «OGparmere |1 YETHIPEM OCHOBHBIM TPUTOHOMETPHYECKUM
TPUIOHOMETPHUECKHE PYHKIHKY (yHKIUSAM, CTPOUTH Tpaduk oOpaTHOH
23 Ipumepsr HCIOJIb30BaHUS obpatubix | 1 byHKIIH
TPUTOHOMETPHUYCCKHUX (PyHKIUI
KonrtponeHas padora Ne 1 mo teme «DyHKIMH U 1
24 | ux rpaduku. [lpenen Hkumy. O6paTHbIe
dbyHKIHHI»
Hununop, konyc u wap 16
25 Tlonusmue yununopa 1 OOBACHATH, YTO TaKOe MMIUHIPHYECKAs
26 | IInowade nosepxrnocmu yurundpa 1 HOBEPXHOCTb, €€ obOpasyromme u ock,| 6,10
KaKOe TEeJ0 HA3bIBACTCS LUIHHIPOM H KaK
Pewenue 3a0au  no meme «[Inowaow 1
HA3bIBAIOTCS €r0 3JEMEHTHI, KaK MOIY4YHTh
NOBEPXHOCMU YUTUHOPAY .
[HTHHID myTéM BpalicHuUs
OPSMOYTOJIbHUKA; M300paXkKaTh HUIHHID U
27

€r0 CEUYCHHs IUIOCKOCTBIO, TPOXOAAIICH
yepes oCb, " ITOCKOCTBIO,
MEePICHINKYISPHOI K OCH; OOBSACHATH, YTO

OpUHUMaeTcd 3a IUIomagb  OOKOBOH




MOBEPXHOCTH LMJIMHAPA, U BBIBOAWTH
(dbopMysbl Uit BBIYMCIECHUS OOKOBOH M
MOJIHOW MOBEPXHOCTEH LWIMHIPA; pellaTh
3a]aud Ha BBIYMCIEHUE U JO0KA3aTEIbCTBO,
CBSI3aHHBIE C HUIMHAPOM

28

Touamue xonyca

29

ITnowadws nogepxnocmu Konyca

30

Pewenue  3a0au
NOBEPXHOCTIU KOHYCA»

31

Yeeuénunwiii konyc

OOBsICHATh, YTO TaKOe KOHHUYECKas
MOBEPXHOCTh, €€ 00pasyiolye, BepIInHa U
0Ch, KaKO€ TEJI0 HA3bIBACTCS KOHYCOM U
KaK Ha3bIBAKOTCA €r0 DJJIEMCHTHI, KakK]
HNONYyYUTh  KOHYC  MyTEM  BpalleHHs
IIPSAMOYTOJILHOTO TPEYroJIbHUKA,
n300pakaTh KOHYC H €ro  CeYeHHs
IUIOCKOCTBIO, MPOXOJSIIEH Yepe3 ocCh, H
IJIOCKOCTBIO, MEPHEeHAUKYIIPHOM K ocH,
OOBSACHATH, YTO MPUHUMAETCS 32 TUIOIIA/I)

OOKOBOM MOBEPXHOCTH KOHYycCa, H
BEIBOJUTH (OPMYJBI JJII  BBIYMCIICHUS
IIoImaaei OOKOBOM H MOJIHOM

MOBEPXHOCTEH KOHyCa, OOBACHSATH, KaKoe
TEJI0 Ha3bIBAeTCS YCCUEHHBIM KOHYCOM H
KaKk ero TNOJYyYHUTh TyTEM BpAaIICHHS
OpSMOYTOIbHOM  Tpameuuu,  BBIBOAUTH
¢opMyny AIS  BBIMHCICHHS  IUIOLIANH
6oKoBOH MOBEPXHOCTH YCE4EHHOI O
KOHyCa; pellaTh 3aJauyll Ha BBIUUCICHHE U
TOKa3aTeNECTBO, CBSI3aHHBIE C KOHYCOM H
yCe4EHHBIM KOHYCOM

32

Coepa u wap

®opmynupoBaTh onpeneneHre cepbl U




33 | Bsaumnoe pacnonodicenue cepul i RIOCKOCMU 1 mapa, WX LEHTpa. pajuyca, JAWaMeTpa;
34 | Kacamenvnas nnockocmo x cpepe UCCIIEIOBATh B3aWMHOE  PAcCIOJIOKEHHE
ITnowaods  cepepuvl.  Bsaumnoe pacnonodicenue Cbepnt m mOCKOCTH, (?op MYyJTHpOBATH
35 9 1 OIIpE/ICJICHNE KacaTeJbHOM IUIOCKOCTH K
cghepul u npsamoii )
ctepe; dopMmynupoBaTh W JOKa3bIBaTh
36 Copepa,  enucannas 6 YuTUHOPUECKyIO 1 TEOpEMEI O CBOMCTBE ¥  MPHU3HAKE
nosepxHocno KacaTeJIbHON IUIOCKOCTH; OOBSICHATDH, YTO
37 | Copepa, énucannas 8 KOHUHECKYIO NOGEPXHOCHb 1 NPUHAMAETCS 3a TIoMmanh chepsl U Kak
38 Ceuenus uwzundgmuecxozi NOBEPXHOCMIL. 1 OHa BBIPAKAETCS YEPE3 PAIHYC CEpHI
Ceuenus KOHUYECKOUl NOGEPXHOCIMU VccnenoBaTe B3aMMHOE pacHOJIOKEHHUE
39 Koumponvnas paboma Ne 2 no meme «L{ununop, cepbl M mpsAMOIL; OOBACHATH,  Kakas
KOHYC U wap» 1 chepa  Ha3pIBaeTCS  BIHCAaHHOW B
Bauém Ne 1 UIMHAPUIECKYIO (xoHHYECKYIO
MOBEPXHOCTB) U Kakhue  KpHUBbBIC
MOJTyYaroTCsI B CEUYCHHSIX
LMIMHAPUYECKON Hu KOHHYECKOH
MOBEPXHOCTEH pa3IMYHBIMH
40 1 IUIOCKOCTAMH;  pelaTh 3aJadd , B
KOTOPBIX  (DUTYpHPYIOT  KOMOWHAILMH
MHOTOIPaHHHUKOB U TEJ BPaICHUS.
Hcnone3oBath KOMITBIOTEPHBIE
HpOrpaMmbl npu U3yYEHUH
MIOBEPXHOCTEH U TeJ BPallCHHUS.
IIponssonnas 11
41 | IlonsTe mpou3BOAHOMI 1 Haxonuts MI'HOBEHHYIO CKOpPOCTb
4o |Pemenne  sanas  mo  teme  «llomsrhe | usmene- Hust  Qymkiuu.  Beraucisre

MIPOU3BOTHON»

npuparieHie  GyHKOAH B TOYKE.




43 TIpousBoaHast CyMMBbl 1 Haxomute npemen otHomenust Dy/D X .
44 HpOl/BBOD,HaH paSHOCTI/l 3HaTB OHpeﬂeﬂeHI/Ie HpOPI3BO,£[HOI>'I
> HKIIUH. Brruucnars 3HAUYEHHE
HemnpepsiBHOCTH byHKIHHA, HMMEOIIUX yma .
45 npossoyio. Tuddepeniuan 1 OpOU3BOAHOW (YHKIHM B TOYKe (IO
6 | . OIIPEJIEIICHHUIO). BrIiBOIUTH i
4 POMSBOZIHAA MIPOU3BEACHNA 1 UCIIOJIb30BATh  MPAaBHUJIA  BBIYHCIICHUSI
47 | IlpousBojHast 4aCTHOIO 1 Npou3BOAHONW. HaxoauTh HpOW3BOIHBIE
48 IIpon3BoHbIE dJIEMEHTAPHBIX (hYHKITHI 1 CYMMBI U NPOU3BEICHHUS JIBYX (YHKIWH,
49 | lpomssonmas cnoxmof hysKimn 1 4acTHOro0.  HaxomuTh  MPOU3BOJHbBIC
o - - 1 JNIEeMEHTapHBIX  QyHKIWA. HaxomuTs
50 aXOKICHUE MTPOM3BOTHOM CIIOKHON (YHKITHH POM3BOMHYIO  CAOXHOH  (hyHKIHH,
oOpaTHOH QyHKIU
51 KonrposbHas  pabora  Ne 3  mo  Teme 1
«IIpousBosHas»
I[IpumeHeHne MPOU3BOIHOM 16
52 | MakcuMyM U MUHEUMYM () yHKITHA Haxoguth  TOYkM  MakcUMymMa H
53 Ompenenenne  MakcuMymMa ©  MuHEMyma | 1 MHHUMYyMa yHKITHH. Haxomuts
PyHKIHK HAuOOJbIIIEE W HAaWMEHBIIEE 3HAYCHHE
54 | YpaBHeHHe KacaTeIbHOM 1 bymkumn  ma - otpeske.  Haxoaurts
yrioBoi Kod(UIMEHT KacaTeJbHOH K
55 Pewenne . 3aa1 M0 Teme  «YpaBHEHHE rpaduKy (GYHKIUH B TOYKE C 33aHHOU
KacaTeIbHOU abcuuccoil Xo, 3amuchIBaTh ypaBHEHHE
56 HpI/I6JII/I>KeHHI)Ie BBIYHUCIICHUA 1 KacarejlbHOI K rpa(bHKy q)yHKHHH-
57 | Bo3pacranue u yosiBaHue QyHKLIH IIpumenars ITPOM3BOJHYIO JUIs
Pemenue 3amau mo Teme «BospacTanue u TMPHOIMKEHHBIX BBIYHCICHHHA.
58 yGbIBaHHe hyHKIHi» HaxomuTe mpOMEXYyTKH BO3pacTaHHS U
59 IIpou3BogHbBIC BBICIIMX MTOPSIKOB 1 yOsiBamms QyHKi. JlokasHBaTe, Tr0




60 OkctpeMyM  GQYHKIMH € €IMHCTBEHHOMI 1 3aJlaHHas byHKITHS BO3pacTaeT
KPUTHUYECKON TOUKOH (yObIBaeT) Ha yKa3aHHOM MPOMEKYTKE.
61 Pemmenne 3amad mo teme «OKCTpeMyM (ByHKITHH 1 HaxonuTh Hambosbliee M HaUMEHBINEE
C €IMHCTBEHHOI KPUTHUECKON TOUKON» 3Hadenue (QyHkuuM. HaxomuTs BTOpYIO
62 | 3amauu Ha MAKCHMyM U MHHEMYM TIPOM3BO/IHYIO M YCKOPEHUE Tpoliecca,
OTIMCHIBAEMOTO TIPH TIOMOIITH (POPMYJTHL.
Pemenue 3amau 1o onpeneneHn0 MakCUMyMa U 1
63 HccaenoBath (1)yH1<umo C IMOMOUIbIO
MUHHMYMa (YHKITHH . 6,10
- MIPOU3BOIHOM U CTPOUTH €€ TpaduK.
64 | Acumnrotsl. [{poOHO-NTHHEIHAS (HYHKIHS TIpUMEHATH POU3BOHYIO MIPH PeLeHHH
65 Ioctpoenue rpa¢ukoB GbyHKIMI c 1 TEOMETPHYCCKUX, (PUBNUCCKUX U JAPYTHX
MIPUMEHEHUEM TPOU3BOIHBIX 3a7a4.
66 IIpumeHeHne mNpPOU3BOAHONW TpPU MOCTPOEHUU 1
rpaduka QyHKITUH
67 KonrposmpHas  pabora  Ne 4  mo  Tteme 1
«IIpuMeHeHre TPOU3BOTHOM»
O0beMbl TeJl M IUIOMIAAU UX OBEPXHOCTEH 17
68 Iousmue o6véma OOBSACHATh, KaK H3MEPSIOTCS OO0BEMBI
O6véM npsmoy20ibio napanienenuneda TeJ, IPOBOAS AHAIOTHIO C HU3MEpPCHHEM 6,10
mIoaaei MHOT'O YrOJIBHUKOB,
69 (hopMymUpoBaTH OCHOBHBIC CBOKCTBa
00BEMOB U BBLIBOAUTL C HX IIOMOIIBIO
dbopMyny  00bEMa  MPSAMOYTOJIBEHOTO
napajuiesenueaa
BEM NPAMOTU NPUSMbL OpPMYJIMPOBATh U JI0Ka3bIBATh TEOPEMBI
70 |06 p. D )
71 | O6vém yununopa 1 00 00BéMe mpAMON TPU3MBI U 00BEME
" . HWJIMHIPA, pelaTh 3a4a4M, CBI3aHHBIE C
Pewenue 3aoau no meme «O0vEM npsamoi Pa, P > SAMAH,
72 BBIYHCIICHHEM 00BEMOB 3THX TEl

npusmol. O0vEM yurunopa»




73 Buiuucnenue  006wémos men ¢ nomowpwio | 1 BbIBOIMTE MHTETPANIBHYIO (OPMYITY IS
unmezpana BBIYHCIICHUS] 00BEMOB TeJ U JI0Ka3bIBAaTh
74 0O6véM HAKIOHHOU npuzmbl 1 ¢ €€ TOMOIIBI0 TEOPEMBI 00 00BéMe
75 | O6vém nupamude 1 HAlUIOHHOH  MPH3MBL, 00  oOBéme
— nupamuziel, 00  00bEME  KOHYCa;
76 | Obvem Konyca 1 BBIBOJIUTH (OPMYJIBI ISl  BBIYHMCIICHUS
Pewenue 3a0au no meme «O6vém naknonnoti | 1 00bEMOB  yCeu€HHOM THMpaMHUIBl U
77 | npusmeL. O6vém nupamuovt. Ob6vem KoHyca» yCe4éHHOTO KOHyCa; pelaTh 3a/add,
CBSI3aHHBIE C BBIYHCICHHEM O00BEMOB
9TUX TEI
78 | O6vém wapa DopMyIHpPOBaTh U JI0Ka3bIBATh TEOPEMY
79 O0vEMbL WLAPOB020 Ce2MeHMA, WaAP0BO20 CLOS U 00 o0héme mapa u C €€ TOMOMIBIO
wapo6ozo cekmopa BBIBOZMTH (OpMyNy IuIomann cgepsl,
= BBIBOJIUTh MyJy ML BBIYUCICHHS
80 Pewenue 3a0ay no meme «O6vém wapa» 1 ?H bopmyny 2 cine
00BEMOB  MIapOBOTO  CErMEHTa W
81 | ITnowads cgepor IIApOBOTO CEKTOpa, pellaTh 3aJaul C
82 Pewenue 3a0au no meme «llnowaos cghepvr» 1 PUMCHECHHEM bopmyn 00BEMOB
Pa3IMYHBIX TEI
83 Koumponvuas paboma Ne 5 no meme «Obwvemuvl 1
men»
84 | 3auém Ne 2 1
IlepBooOpa3Has u MHTErpaJ 13
85 | Ilomsarue nepBoooOpa3HOM 1 3HaTh W TOPUMEHATh  ONpEAEICHUE
86 | HeompenesneHHblil nuTerpa 1 nepBooOpa3HON M HEONpPeneNEHHOTOo 6,10
" uHTerpana. HaxoanTs nepBooOpas3HbIe
87 | CpoiicTBa HEOIIPEAEIEHHOIO UHTETpana 1 .
JJIEMEHTapHBIX byHKUMiA,
88 IInowmans KpUBONMHEMHON Tpaneuu 1




89 | OnpenenéHHbIA HHTETPAT neproobpasusie f(X) + g(x), kf(x) u f(kx
go |leomerputeckuii  cmpicn  ompenenénroro | 1 + b). Murerpuposats  dynkun TipH
MHTErpasa TIOMOIITH 3aMEHBI MepEeMEHHOH,
[Ipubnm>xéHHOE BBIYHMCICHUE ONPEAETIEHHOTO 1 MHTCTPUPOBAHIA 110 ‘IaVCTﬂll/I. Brruenats
91 ——— IONIAb KPUBOJMHEHHON  Tpamneiuu.
> Haxomnth mnpubmmkEHHbIE 3HAYCHHS
92 | Popuyna Herorona—Jleiibuuua 1 UHTErpaioB.  BBMHCIATE  IUIOMIATH
93 Hpumenenne popmynsl  Herorona—Jleiibnnua KPUBOJIUHEWHON Tpameuuy, HUCIOIb3Ys
IIpU BHIMUCICHUH IO GUrypbl T€OMETPUUYECKUNA CMBICT OTNPEACIIEHHOTO 6,10
94 Pemenne 3amau mo teme «®@opmyna Hetotora— | 1 WHTErpana, BBIYHCIATH OIPEACIEHHBIN
JleiiOnuma» UHTETpall TpH  TOMOMH  (HOPMYIBI
95 | CpolicTBa ONpeaeNéHHOro HHTErpaa 1 Herorona—IJleiiOnuna. 3HaTh u
[lpuMeHeHHe OMpeAeiEHHBIX WHTErpajoB B TPHUMCHATE  CBOMCTBA  OTPCCICHHOTO
TeOMETPHUYECKUX M PU3MUECKUX 3a1a9ax MHTCIpald, HPUMCHATE — OTPCACICHHEIC
MHTETpalibl npu peuieHnn
TEOMETPHYCCKAX M (U3UYCCKUX 3a1ad.
96 Pemats HECJIO)KHBIE
muddepeHnanbHbIe ypaBHEHNS, 3a1a9H,
OPUBOIIIUE K  TU(QepeHInaTbHBIM
ypaBHEHUSIM
97 KonrtponbHas paGora Ne 6 1o  Teme 1
«IlepBooOpa3Has U MHTErpaI»
PaBHOCHJILHOCTH ypaBHEHHUI U HEPABEHCTB 4
98 | PaBHOCWIBHBIC IPEOOpa30BaHUs YpaBHCHUN 1 3HaTh  ONpEIETICHHE  PAaBHOCWIBHBIX
99 | Pemenue ypaBHeHuUi 1 ypaBHEHHH (HepaBeHCTB) u 6,10
100 | PaBHOCHIBHEIE IPeOOpa30OBaHUsI HEPABEHCTB 1 npeodpasoBanus, NPUBOMALLAC JaHHO
ypaBHECHHE (HepaBeHCTBO) K
101 | Pemenne HepaBeHCTB 1 PaBHOCHIBHOMY, YCTaHABIIUBATH




PaBHOCHIBHOCTH ypaBHECHUI
(HepaBeHCTB)
YpaBHeHusi-c1ecTBUS 8
OHSITUC YPaBHECHUS-CIICIACTBUS HATb oIpeeNicHHe ABHCHUS-
102 | II 1 3
103 | Bo3Benenue ypaBHEHUs B YUETHYIO CTEIICHb 1 CICACTBUA, npeobpasoBamms, 6,10
" NPUBOIAINNE  JTAaHHOE aBHEHHE K
Pemenne ypaBHEHHIT ¢ TOMOIIBIO Bo3BeneHMs B | 1 PHBOZLII A P
104 ABHEHUIO-CIIEICTBUIO. Pemrars
YETHYIO CTETICHb
— ypaBHEHHUS IpH MOMOIIM Iepexoaa K
105 | IloreruupoBaHue T0rapuMUIECKUX ypaBHEHHH 1 YPaBHEHHIO-CIIE/ICTBHIO
106 Pemenne morapmpMuYecKMX ypaBHEHHH ¢
TTOMOIITBIO TIOTEHITMPOBAHS
107 Hpyrue mpeobOpasoBanus, mpuBojsamue k| 1
YpaBHEHUIO-CIICICTBHIO
108 [IpumeHeHHE HECKONBKHX  MPeoOpa3oBaHUA, 1
MPHUBOAIINX K YPABHEHUIO-CJICICTBUIO
109 PeuieHre ypaBHEHH ¢ TOMOIIBIO HECKOJIBKUX 1
NpeoOpa3oBaHMM
INonaTHE BEKTOpPa B MPOCTPAHCTBE 6
110 | llonamue éexmopa. Pasencmeo eexmopog DopMynMpoBaTh  ONPEICICHHEC BEKTOPA, €ro
111 Cnooicenue u eviyumanue gexkmopos. Cymma JUIAHBL, — KOJUIMHCAPHBIX M PaBHBIX 6,10
HECKOTBRUX 6EKMOPO6 BEKTOPOB, TIPUBOJIUTH MIPAMEPHI
112 | Vanoorcenue sexmopa na wcio (hU3NYECKUX BEKTOPHBIX BEIUYHH.
OOBSICHATD, KaK BBOIATCS JIEHCTBHUSA
113 Komnnanapnoie 6EKMOPbl. IIpasuno CIIOKEHHUS BEKTOPOB, BBIYMTAHUS
napannenenuneod BEKTOPOB U YMHOXXEHMs BEKTOpa Ha
114 Paznoocenue gexmopa no mpém | 1 YHCI0, KAaKUMH  CBOICTBAaMH  OHH

HEKOMNIAHAPHbIM 6eKMopam

O6J'Ia£[aIOT, 4qTo TaKo€ IIpaBUIO




TPEeyTroJbHUKA, MIPaBUIIO
napajuiejaorpamma u IIPaBUIIO
MHOTI'OYT'OJIbHMKaA CJIOKCHHUSI BCKTOPOB;
pemarb 3ajauu, CBS3aHHbBIE c
HCﬁCTBHﬂMH HaJl BEKTOpaMu

O6’l)$[CH$ITB, KaKn€ BEKTOPBI HA3BIBAIOTCS
KOMIUIaHApHBIMH;  (popmMynHpoBaTh ¥
JOKa3bIBaTh YTBEPKIACHUE O IMPU3HAKE
KOMIITAaHAPHOCTH  TpEX BEK  TOPOB;
OOBSACHATH, B YEM COCTOUT HPaBHIO
NapajuleNIeNuIena  CIOKECHHA TpEX
HCKOMIUTAaHAPHBIX BCKTOPOB;
(opMyIHMpOBaTh U JOKa3bIBaTh TECOPEMY
0 Pa3IoXKEHUH JTI000T0 BEKTOpa Mo TPEM
JAaHHBIM HCKOMIIJIAHAPHBIM  BEKTOpaM,
OPUMEHATh BEKTOPbl IPHU  PELICHUU
TeOMETPUUECKUX 3a]a4

115 | 3auém Ne 3 1
PaBHOCH/ILHOCTH YPaBHEHUH U 13
HEPAaBEHCTB CHCTEMAaM
116 | OcHOBHBIEC TOHATHS Pemats aBHEHHA  IIEPEXOJAOM K
yp P
117 | Pelenue ypasHenuii ¢ MOMOLIBIO CHCTEM 1 PaBHOCHJIBHOM CUCTEME. Pemrath 6,10
ypasuenus Buma T ( a(x)) = f (b(x)).
IlpuMeHEHHE  PaBHOCHJIBHBIX  CHCTEM  IIpU
118 N Pemlate HepaBeHCTBa TMeEpexoloM K
PEIICHUN YpaBHCHUN .
— PaBHOCHJIBHOM CHUCTEME. Pemiath
119 Pemrenne ypaBHeHWit ¢ momomipro cuctem | 1 nepasencrea Buna f (a(x)) > f (b(x))
(npomosoKeHue)
120 | Pemenue YpaBHEHUH c MIOMOUIbIO 1




PaBHOCHIIBHBIX CUCTEM

121 | Ypasuenus suna f (a (x)) = (b (x)) 1
122 | Pemenue ypasuenwuii Buaa f ((a (X)) = f (b (X)) 1
123 | PemieHue HepaBeHCTB € IOMOILBIO CUCTEM 1
124 | PemieHue HEpaBEHCTB € UCIIOJIB30BAHUEM CUCTEM 1
195 Pemenne HepaBeHCTB ¢ ToMombBl0 cucteM | 1
(npomosmKeHue)
126 | IlpumeHeHue cucteM IpU peUICHUN HEPABEHCTB 1
127 | Hepagencrea Buna f (a (X)) > f (b (X)) 1
128 | Pewenue nepasencms f (a (x)) > f (b (x)) 1
PaBHOCHJIBLHOCTH YpaBHEHHIT HA MHOKeCTBAX 7
129 | OcHOBHbIEC HOHATHA 1 Pemate  ypaBHeHHMs ~ Ipu  IOMOLIY]
130 | BosBeneHue ypaBHEHHS B YETHYIO CTEIICHB 1 PABHOCHIIBHOCTH Ha MHOKECTBAX 6,10
131 Peuienve ypaBHeHHMI ¢ MOMOIIBIO BO3BEICHUS B
YETHYIO CTETICHb
132 | YMHOXeHHe ypaBHEHHS Ha (YYHKIUIO 1
133 | Apyrue npeobpa3oBaHus ypaBHEHUI 1
134 | IIpumeneHne HECKONBKUX MTPeoOpa3oBaHUi 1
KoHtponpHas paGora Ne 7 mo Teme 1
135 «PaBHOCWJIBHOCTb YpaBHEHUM U
HEPaBEHCTB CHCTEMaM. PaBHOCHIIBHOCTB
YPaBHCHUIT HA MHOXECTBaX»
Memoo koopounam ¢ npocmpancmee. 15

Heusicenusn




136 Ipsimoyeonenas  cucmema  koopounam 6| 1
npocmpancmee. Koopounamer eexmopa

137 Cea36  MedcOy KOOPOUHAMAMU  BEKMOPO8 U 1
KOOpOUHamamu moyex

138 | Ilpocmetiwmue 3a0auu 6 koopounamax 1

139 | Vpasnenue cpepwi 1

140 | Veon meoncoy gekmopamu 1

141 | Cranapnoe npouseedenue 6ekmopos 1

142 Pewenue 3a0au  no meme  «Ckanspnoe| 1
npousseoderue 8eKmopos»

143 Boiuucnenue  yenoe  meowcoy npsmoeimu u| 1
NIOCKOCMAMU

144 Pewenue 3a0au no  meme «Yeon mescoy| 1
NPAMBIMU U NIIOCKOCTSIMU

145 | Vpasnenue nnockocmu

146 Lenmpanvras cummempusi. Ocesas, cumMmempus.
3epranvuas cummempus

147 | Ilapannenvusiii nepenoc
IIpeobpaszosanue nooobus

148

OOBsICHATE Kak BBOJIUTCSA
OpsMOYrojbHas CUCTEMa KOOpAMHAT B
IPOCTPAHCTBE,  KaK  OIPENEISIFOTCS
KOOPAMHATBl TOYKM M  KaK  OHH
Ha3bIBAOTCS, KaK OIIPEACIAIOTCS
KOOPIMHATHI BEKTOPa; (GOpMyIHpPOBATH U
JIOKa3bIBaTh YTBEPKICHUU! 0
KOOpAMHATaX CyMMbl M Pa3sHOCTU JABYX
BEKTOPOB, 0 KOOpJIMHATax

OpPOM3BEICHUsT BEKTOpa Ha YHCIO, O
CBSI3M MEXIy KOOpIMHATaMH BEKTOpa U
KOOpAMHATAMH €ro KOHIA 1 Haydala,
BBIBOAUTE M HCIOJB30BAaTH  MPH
peureHun 3amad  (GOPMYNBI  KOOPAMHAT
cepequHbl OTpe3ka. JIIMHBI BEKTOpa U
PACCTOSIHUSL MEXKAY TOYKAMH; BBIBOJMTb
ypaBHeHHEe c(epbl IaHHOTO pajuyca C
LIEHTPOM B IAaHHOH TOUKe.

OOBSCHATh, Kak OIpEIeNseTCsl Yyroi
MeXIy BeKTopamH;  (OpPMyIHpOBaTh
ompeeseHNue CKaIAPHOTO MPOU3BEICHUS
BEKTOPOB,; (dopmyanpoBath u
JIOKa3plBaTh  YTBEPXKACHHS O  €ro
CBOMCTBaX; OOBSCHATH, KaK BBIYUCIHTbH
Yroil MEXIY ABYMsI OPSIMBIMH, a TaKKe
yrol MEXAy MpsSIMOM M IUIOCKOCTBIO,
UCIHONIB3YSl  BBIPQXCHHE  CKAISIPHOTO
NPOU3BENICHUS]  BEKTOPOB  4epe3  HX

6,10




KOOPIWHATHI,  BBIBOAUTH  YPaBHCHHUE
IUIOCKOCTH, MPOXOAAIIeil Yepe3 JaHHYIO
TOYKY U NEPHEHIUKYJSIPHON K JAaHHOMY
BEKTOpY, ¥ (OpPMYNy pAacCTOSIHUS OT
TOYKH J0 IJIOCKOCTH, MMPUMCHATH
BEKTOPHO-KOOPAMHATHBIA ~ METOJ  IIpHU
PEIICHUH TeOMETPUISCKUX 3a/1a4.

OOBACHATH, UYTO TaKoe OTOOpaKeHHUe
HPOCTPAHCTBA Ha ce0s U B KAKOM CIIydae

OHO Ha3bIBaETCs JBUKCHUEM
MPOCTPAHCTBA;, OOBACHATH, UYTO TaKoe
LEHTpaJIbHAs CUMMETpHUS, oceBast

CHUMMETpUS], 3€pKajbHasi CUMMETpHS H
napaJuIedbHBIH IEepeHoc, 00OCHOBBIBATh
YTBEpXKACHHI O TOM, YTO OTH
OTOOpa’KeHUsI IpOCTpaHCcTBAa Ha cebs
SBIISIFOTCS. ABIDKCHUSIMH; OOBSCHATH, UTO
TaKoe LEHTPAIBHOE nogooue
(romoteTHs) u npeoOpa3zoBaHue
moao0ms, KaK c TTOMOIIBIO
npeoOpazoBaHus  MONOOHMS  BBOAUTCSA
MOHSATHE MOJOOHBIX ¢buryp B
MPOCTPAHCTBE; NPHUMEHATH IBIDKCHUS U
npeoOpazoBaHus NOA00HS NPH PELICHUN
reOMETPHYECKHUX 3a]a4
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Konmponvnas paboma Ne 8 no meme «Memoo

Koop()uuam 6 npocmpancmee. J[eusicenusi»
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3auém Ne 4




PaBHOCHJIBHOCTH HEPaBEHCTB HAa MHOKE€CTBAX

151 | OcHOBHbIEC HOHATHS Pemare  HepaBeHCTBA  IpU  IOMOILH

152 | BosBexeHue HepaBeHCTB B 4ETHYIO CTEIIEHD PaBHOCHJIBHOCTH Ha MHOXecTBax. Pemarts| 6,10

HECTPOrue HEPaBEHCTBA
153 | Pemenue HepaBeHCTB

154 | YMHOXXeHHe HepaBEeHCTBA Ha (DyHKIIHIO

155 | Jlpyrue npeoOpa3oBaHUs HEPABEHCTB

156 | [lpumeHeHME HECKOIBKHUX NPeOOpa3oBaHUH

I I R

157 | Hectporue HepaBeHCTBa

MeToa NpOMe:KyTKOB /ISl ypABHEHHUH 1

5
HEPaBEeHCTB
158 | YpaBHeHUs ¢ MOLYJIIMU 1 Pemiate ypaBHeHus (HEpaBEHCTBA) C
159 | Hepasenctsa ¢ Momysamu 1 MOJIYJISIMH, pellaTh HEepaBEeHCTBA IPH 6,10
" MOMOIIM  METOJa HMHTEPBAIOB IS
160 | Meron MHTEPBAIOB [T HETIPEPHIBHBIX (yHKIIUI 1 .
HEMPepbIBHBIX (HyHKIUI
161 Ilpumenenue  Meroma  uwHTepBanoB s | 1
HETPEPBIBHBIX (DyHKIHI
162 KontponpHas paGora Ne 9 mo  Teme 1
«PaBHOCHIILHOCTh HEPABEHCTB HA MHOXKECTBAX»
Hcnouab3oBaHue CBOMCTB (PyHKIHUN NPH 5
pellileHHH YPaBHEHHii U HEPABEHCTB
163 Hcnons3oBanue obnacreit CYILIECTBOBaHUS 1 Hcnons3oBath CBOMCTBa dhyHKIUN 6,10
GbyHKIMI (oGmacreit CyILIECTBOBAHMS,
164 | Hcmonp3oBaHUE HEOTPUIATENBHOCTH (DYHKIHIA 1 HEOTPHMUATENLHOCTH, ~ OTPAHUYEHHOCTH)
165 | Mcnonp3oBaHuE OrpaHUUEHHOCTH (YHKIHH 1 [pHt PCIICHUI YpaBHCHIH M HCPAaBCHCTR

B TMPUKIAAHBIX 3aJa4dax. Hcnonp30BaTh

166 | Mcrnonp3oBaHHe MOHOTOHHOCTH M 3KCTPEMYMOB MOHOTOHHOCTb H SKCTPEMYMBI (DYHKIIHH,




GbyHKIH

CBOMCTBa CHHYCa 1 KOCHUHYCa

167 | Hcnonb3oBaHue CBOMCTB CUHYCA U KOCUHYCA 1
CucreMbl ypaBHEHHH ¢ HECKOJIBKHMH 8
HEeM3BEeCTHbIMH
168 | PaBHOCUJIBHOCTB CUCTEM 1 3HaThb  ONpEIENeHUE  PABHOCUIBHBIX 6
169 | Pemrenue cucTem ypaBHeHHMit 1 CHCTEM YPaBHCHWH, MpPeoOpa3soBaHHii, 10
170 | Cucrema-cieacTBue 1 HpHBOMmHXV AAHHYIO  CHCTCMY K
PaBHOCHJIBHOM. Pewars CHCTEMBI
171 Pemenue CHCTEM ypaBHeHMH ¢ nomombio | 1 YpaBHEHHI MpH TIOMOINM Iepexoma K
npeodpa3oBaHmid PaBHOCHIBHON  cucTeMe. [IpUMEHSTH
172 | Meron 3aMeHBI HEN3BECTHBIX 1 pacCyXAeHHs C YUCIOBBIMU 3HAUCHUSIMU
173 Pewienue cucreM ypaBHEHHUH METOJOM 3aMEHBI TIPH PEIICHHH YPABHEHHH W HEPABEHCTB
HEHM3BECTHBIX
174 Paccyxnenns ¢ HUCOBLIMH  3HAYCHUAMH TPH 1
pelIeHN: YpaBHEHHH 1 HEPaBEHCTB
175 KOHTDOHLfIaH pabora Ne 10 mo teme «Cucremsl 1
YPaBHEHMH C HECKOJIIBKUMU HEM3BECTHBIMUY
HTorosoe moBTopeHue 29
176-
200 IToBTOpEeHHE Kypca MaTeMaTUKH 25
201,
202 HroroBast KOHTponbHas pabora 2
203 Pe3zeps 2
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