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Pabouas mporpamma nmo maremaruke 10-11knaccsl
(Asmmumos I1.A., Aranacsn JI.C.)

Pabouas ImporpamMma COCTaBJICHA HA OCHOBC!

- I'OC COO (ytB. mpuka3zom MunucrepcTBa 00pazoBanus 1 Hayku PO ot 17 mas
2012 r. N 413);

-nporpaMMsbl: AireOpa v Hayajga MaTeMaTH4eckoro aHanuza. COOpHHUK pabounx
nporpaMm. 10—11 kiacchl : yue0. mocobue ajis 001ieo0pa3oBaT. opraHu3aiuiu :
0a30BbIi U yriry0:1. ypoBHu / [cocT. T. A. BypmucrpoBa]. — 2-¢ uzj., nepepad. —
M.: ITpocBemienue, 2018.

-nporpamMmbl: ['eomerpusi. COopHuk pabouux mnporpamm. 10 — 11 kmaccel.
ba3oBelii 1 yriy0n. ypoBHU: yudeO. mocobue sl yuurtened oOmieoOpa3oBar.
opranuzanuii/ coct. bypmuctpona T.A.-M. IIpocsemnienune.2016.

- YMK: Anre6pa u Hauana matemMaTu4ueckoro aHanusa. 10-11 kimaccel.: ydeOHUK 1S
0011e00pa3oBaTeNbHbIX OpraHu3anuil : 0a30Bblid 1 yrayOneHHbI ypoBeHs / .. A.
Amumos, FO.M. Konsirun, M.B. Konsirun, M.B. Tkauésa u ap. — M.: [IpocsenieHue,
2020.

- YMK: I'eometpus. 10-11 kmaccel.: ydeOHUK AJ1 00111€00pa30BaTEIbHBIX
opraHuzanuu: 0a30BbIid U yriayOsiaeHHbIN ypoBeHsb / JI.C. Atanacsan, B.®. byty3oB,
C.b. Komowmries u ap. — M.: IIpocBemenue, 2020.

HOACHUTEJIBHAS 3AIIMCKA

[IpakTrueckass 3HaYUMOCThH WIKOJBHOTO Kypca MaTEeMaTHUKH OOYyCJIOBIEHA
TeM, 4YTO €ro OOBEKTaMU SABJISIOTCS  (yHIAMEHTAIbHBICE CTPYKTYphl H
KOJIMYECTBEHHBIE OTHOLIECHUS JIEMCTBUTEIIBHOIO MUpa. MaremaTtuyeckas noAroToBKa
HeoOXoIMMa ISl TIOHMMaHWUs TPUHIUIOB YCTPOMCTBA U HCMOJb30BaHUS
COBPEMEHHOW TEXHUKH, BOCIPUITUA HAYYHBIX U TEXHUYECKHUX MOHSATHUN W WACH.
MaremMatuka SIBIAETCS A3bIKOM HAayKH U TEXHUKHU. C €€ MOMOIIbIO MOJICIIUPYIOTCA U
M3y4aroTCs SABJIEHUS U ITPOLECCHI, MPOUCXOISAIINE B IIPUPOJIE.

Kypc MaremaTuku SBIISIETCA OHUM U3 ONIOPHBIX KypPCOB CTApPIIEH LIKOJIBL: OH
oOecreuynBaeT U3y4eHHe IPYruX JUCIUIUIMH. B mepByro ouepenb 3TO OTHOCUTCS K
MpeMeTaM €CTeCTBEHHO-HAy4YHOTO IIMKJIa, B YaCTHOCTH K ¢usuke. Pazputne
JIOTUYECKOTO MBIIIJICHUS YYalllUXCAd MPU HM3YYEHUU MaTEeMaTUKU CIIOCOOCTBYET
YCBOEHUIO MPEAMETOB TyMaHUTApHOTro UukKia. [IpakTuyeckue ymMeHHs] U HABBIKH
MaTeMaTUYECKOT0 XapakTepa HEOoOXOAUMBI IS TPYAOBOM M mpodeccuoHambHOM
MOJTOTOBKH IIKOJIbHUKOB.



Paszgutne y ydammxcs DOpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH U
MPOUCXOXKICHUH MAaTEMaTUYECKUX aOCTPaKIUid, COOTHOIIEHWH pPEATbHOTO W
MJICAJIBHOT0, XapaKTepe OTPAKEHUS MAaTEMATUYECKOM HAYKOU SIBJICHUM U MPOLIECCOB
peabHOTO MHpa, MECTE anreOphl M MAaTEeMaTHYECKOTO aHAIW3a B CHCTEME HAyK H
pOJIM MAaTEMAaTHUYECKOTO MOJEIUPOBAaHUS B HAy4YHOM IO3HAHMM W B IPAKTHKE
CIoCcOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS Y4YallMXCs, a TaKkKe
(hOpMHUPOBAHUIO KAUYECTB MBIIIJICHUS, HEOOXOAUMBIX JIJIsl a[jalTallid B COBPEMEHHOM
nH()OpPMAITMOHHOM OOIIECTBE.

TpeOyst OT ydamuMxcs YMCTBEHHBIX W BOJIEBBIX YCUJIMWA, KOHIICHTPALIMHU
BHUMAaHUS, AaKTUBHOCTH Pa3BUTOr0 BOOOpPAXKEHMUS, MaTeMaTHKa pPa3BUBAECT
HPAaBCTBEHHbIE  YE€pPThl  JIMYHOCTU  (HACTOMYMBOCTb,  IEJICYyCTPEMIEHHOCTD,
TBOPYECKYI0 AaKTUBHOCTb, CAMOCTOSITEIBHOCTb, OTBETCTBEHHOCTh, TPYIOIIOOHE,
JTUCIUIUIMHY U KPUTUYHOCTH MBIIUICHUS) U YMEHHE apryMEHTUPOBAHHO OTCTAUBATh
CBOM B3IJISiABI U yOEKIEHUS, a TaKKEe CIHOCOOHOCTh NMPUHUMATH CaMOCTOSITEJIbHbBIC
pelIeHus.

N3ydenne Kypca MaTeMaTUKHU CYIIECTBEHHO PACIIUPSET KPYyTro30p ydaniuxcs,
3HAKOMSI UX C MHAYKIUEH U JeayKIHei, 00001eHUEeM U KOHKPETU3alUeH, aHaTu30M
Y CUHTE30M, KJlacCu(pUKaIMel U cucTeMaTu3aluen, abcTparupoBaHueM, aHAJIOTHEH.
AKTHBHOE HCIOJB30BaHHE 3a7]ad HAa BCEX ATamax y4eOHOro mpoliecca pa3BUBACT
TBOPYECKHE CITIOCOOHOCTH IMIKOJILHUKOB.

[Ipu oOydenun matreMaTUKd HOPMUPYIOTCS YMEHHSI M HABBIKM YMCTBEHHOTO
Tpylla — IUJIJAHUpPOBaHUE CBOEH paboOThl, MMOUCK PpAIMOHATBHBIX TMyTeH ¢
BBITIOJTHEHUSI, KpUTHUECKas OIleHKa pe3yJibTaToB. B mpoiiecce o0ydeHus MIKOIbHUKHU
JIOJDKHBI HAYYUTBCSI M3JIaraTb CBOM MBICIH SICHO M MCYEPIHBIBAIOIIE, JAKOHUYHO U
€MKO, TIPUOOPECTH HABBIKM YETKOr0, aKKypaTHOIO W TPaMOTHOTO BBIMOJHEHUS
MAaTEMATUYECKUX 3AMUCEH.

Baxueimen 3agayedl IKOJBHOTO Kypca MAaTEMAaTUKU SIBJISETCS Pa3BUTHUE
JOTUYECKOTO  MbIuUieHus  ydammxcsa. CamMu  OOBEKTHI ~ MaTeMaTHYECKUX
YMO3aKJIIOUEHU W TPUHATHIE B MaTEeMaTUKE TMpaBuila WX KOHCTPYHPOBAHUS
CIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHUM OOOCHOBBIBATH M JIOKA3bIBaTh CYXKICHMUS,
MPUBOJUTh YETKUE OMPEACIICHHS, PAa3BUBAIOT JIOTHYECKYI) HHTYHUIIMIO, KPaTKO H
HarJIsiTHO BCKPHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUN U ydaT UX MPUMEHEHUIO.
TeM caMbIM Kypc MaTeMaTHKU 3aHUMAET BeAyIllee MeCTO B ()OPMUPOBAHUM HAYUYHO-
TEOPETUYECKOTO MBIILUICHHS IKOJIbHUKOB.

PackpbiBass BHYTPEHHIOIO TapMOHHUIO MaT€MAaTWKH, (OpMUpys MOHUMaHUE
KpPacoThl M HW3SIIECTBA MAaTEMAaTHYECKHX PACCYKICHHM, CIIOCOOCTBYSI BOCIPHUSTHIO
MareMaTudeckux (opM, MaTeMaTHKa TE€M CaMbIM BHOCUT 3HAUMUTEJIbHBIM BKJIAJ B
ACTETUYECKOE BOCMHUTaHWE Yyuamuxcsa. EE u3ydeHwe pa3BUBaeT BOOOpaKeHUe



IIKOJIbHUKOB, CYIIECTBEHHO OOoram@aer ¢ pa3BUBAeT HMX MPOCTPAHCTBEHHbBIC
MPEJCTABIICHHUS.

Matematndyeckoe oOpa3oBaHUE SIBISETCS O00S3aTEIBPHOM W HEOTHhEMIIEMOM
JacThio 00IIero 0Opa3oBaHus Ha BCEX €ro cTymeHsx. M3ydeHue kypca MaTeMaTHKH
Ha 0a30BOM YPOBHE CTaBUT CBOEH II€JIbI0 MOBBICUTH OOIIEKYJbTYPHBIH YpOBEHb
YyeloBeKa U 3aBEpUINTh (POPMUPOBAHUE OTHOCHUTENIBHO II€JIOCTHOM CHCTEMBI
MaTEMaTUYECKUX 3HAHUN KaK OCHOBBI JIHO0OM MPOQPECCHOHAILHON NESITeIbHOCTH, HE
CBA3aHHOM HEMOCPEeACTBEHHO ¢ MaTemMaTukod. Ha yruy0séHHom ypoBHe B
3aBHCHUMOCTH OT TOTPEOHOCTEM O0OydYarommxcs BO3MOXXHO H3y4EHHE Kypca
MaTeMaTUKU Ha JABYX YPOBHSX: [JIi MOATOTOBKM CHEIHUAIMCTOB HWHXEHEPHO-
TEXHUYECKOTO PO U JUIsl OATOTOBKU HAYUYHBIX KaJIPOB.

JIMUHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE
PE3YJIBTATDBI
OCBOEHUA ITIPEAMETA
W3ydyenne w™aTeaTMKd B cTapmied ImKoje JaéT BO3MOXKHOCTh JIOCTHIKEHUS
00y4aroIMMUCS CIEAYIOIUX Pe3yIbTaToB.
Juunocmnoie:
1) chpopmMupoBaHHOCTE MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSl HAyKH; KPUTUYHOCTh MBIIUICHUS, YMEHHE paclo3HaBaTh JIOTUYECKH
HEKOPPEKTHBIC BBICKA3bIBAHUS, OTJIMYATh THIIOTE3Y OT (haKTa;
2) TOTOBHOCTh U CIIOCOOHOCTh BECTH JIUAJIOT C APYTHUMH JIIOABMH, JOCTUTATh B HEM
B3aMMOTIOHMMAHMS, HAXOAUTH OOIIHE IIeJTH U COTPYAHUYATD JUTSl KX JOCTHKEHUS,
3) HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JEThbMH MIAJIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTEIbHOM, OOIIIECTBEHHO  TIOJIE3HOW,  y4deOHOo-
MCCJIEI0BATENbCKOM, TPOCKTHOM U JPYTUX BUIAX JACSITEIBHOCTH;
4) TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSDKCHWM  BCEM  JKM3HM, CO3HATEIIbHOE OTHOIICHHE K  HEIPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBUIO YCHEIIHOW NpodeccHoHaIbHOM U OOIIECTBEHHOM
JESITeIbHOCTH;
5) »CTeTHMYeCKOe OTHOIIEHHE K MHUpPY, BKJIIOYas JCTETHKY ObITa, HAYy4YHOTO U
TEXHUYECKOTO TBOPUECTBA;
6) oco3HaHHBIM BBIOOpP Oyaymeld mpodeccut W BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; OTHOIIEHUE K MPO(hEeCCUOHATBHOU JAESTEIHHOCTH
KaK BO3MOXXHOCTH y4YacCTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCY1apCTBCHHBIX,
OOIIeHAIIMOHATBHBIX TTPOOJIEM.
Memanpeomemnuwie:



1) ymMeHHne caMOCTOSITENIBHO OIpPENESATh LEIU NEATEIbHOCTH U COCTAaBIISATH IJIaHbI
NEeATENbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
NEeSATENbHOCTh, HCIIOJIb30BaTh BCE BO3MOXHBIE PECYypChbl Uil  JOCTHIKEHHUS
MOCTAaBJICHHBIX LEJIEH W peanu3aluy IJIAHOB JEATEIbHOCTH; BBIOMpATh yCHEUIHbIE
CTPATETUU B Pa3JIUYHBIX CUTYALMSIX;

2) yMeHue NpOAYKTHBHO OOIIATHCA U B3aMMOJEHCTBOBATh B MPOLIECCE COBMECTHOU
NEATEIbHOCTH, YUYWTBHIBATh IMO3ULUU  JIPYTUX YYaCTHUKOB  JI€ATEIbHOCTH,
3¢ PeKkTUBHO pa3peniaTh KOH(PIUKTHI;

3) BiajeHre HaBBIKAMU MO3HABATEIBHOM, YU€OHO-UCCIIEI0OBATEIHCKON U MPOEKTHON
JESITeIbHOCTH, HAaBbIKAMHU pa3pelieHust MmpoOjeM; CIoCOOHOCTh U TOTOBHOCTH K
CaMOCTOSATENIbHOMY IOMCKY METOJOB PEHICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

4) TOTOBHOCTP W  CHOCOOHOCTP K  CaMOCTOSITENIbHOM  HMH(OpPMalMOHHO-
IIO3HABATEJILHOM JEATEIbHOCTH, BKJIIOUas YMEHHE OPUEHTHUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX HH(OpPMALUU, KPUTHUUECKU OLICHUBaTh M HMHTEPIPETUPOBATH
MH(}OpMaUIO, MOIYyYaEMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

5) yMeHue HCHOJB30BATh CpPEACTBA WH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
texHosornii (nanee — WKT) B pelieHnn KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX H
OpPraHM3alMOHHBIX 33Jad C COOJIOJEHHEM TpeOOBaHUM SProOHOMUKH, TEXHUKU
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS], IPABOBBIX U ITUUYECKUX HOPM, HOPM
nH(}OpPMAIMOHHON 0€30MaCHOCTH;

6) BIaJeHUE A3BIKOBBIMU CPEJICTBAMU — YMEHHE SICHO, JIOTMYHO M TOYHO M3JIararhb
CBOIO TOYKY 3pEHHsI, UCTIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEJICTBA;

7) BlaJieHWE HaBbIKAMU MO3HABATENIbHOU pe(IeKCMM KaK OCO3HAHUS COBEPUIAEMBIX
NEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJNbTATOB M OCHOBAaHUM, TPAHUIL
CBOEr0 3HAHUS M HE3HAHMS, HOBBIX I[I03HABATENBHBIX 3aJlad W CPEACTB HX
JOCTHKEHHS.

Ilpeomemmnuie

ba3oBblil ypoBeHb

[IpeameTHbIe pE3yNbTaThl OCBOCHHMS HMHTETPUPOBAHHOIO Kypca MaTEMaTUKH
OpUEHTHUPOBaHbl Ha (POPMUPOBAHUE LEIOCTHBIX MPEACTABICHUA O MUpPE U 0OIen
KYyJbTYpbl OOy4Yaromuxcsi MyTEM OCBOEHHUS CUCTEMATHUYECKUX HAYYHBIX 3HAHUU U
Croco0OB JEHCTBUM HAa METalpeIMETHOM OCHOBE, a MPEIMETHbIE pe3yIbTaThl
OCBOEHUS Kypca ajreOppl U Hayal MaTeMaTUYecKOro aHajin3a Ha 0a30BOM ypOBHE
OpHEHTHUPOBAHBI Ha oOO0ecleueHne MPEUMYIIECTBEHHO 00Ieo0pa3oBaTeIbHON U
OOIIEKYJIbTYpHOM MOATroTOBKH. OHU IPEANOIaraoT:

1) cpopMupoBaHHOCTH NPEACTABICHUI O MATEMATUKE KaK YACTH MUPOBOU KYJIbTYpPbI
M O MECTe MaTreéMaTWKH B COBPEMEHHOM IUBUIIM3ALMM, O CHOCO0AX OMHCAHUS Ha
MaTEeMaTUYECKOM SI3bIKE SIBJIEHUH peaibHOrO MUPAa;



2) chopMHUPOBAHHOCTh MPEJACTABICHUN O MaTEMaTUYECKUX TMOHATUSAX Kak o
BAKHEUIIMX MATEMATHUYECKUX MOJENAX, IMO3BOJIAIOIIMX OINHCHIBATH W HM3y4aTh
pa3Hble MPOLECChl W SIBICHUS; MOHMMAHHE BO3MOYKHOCTH aKCMOMAaTHYECKOIrO
MTOCTPOEHUSI MAaTEMATUYECKUX TEOPUIA;

3) BiajeHWe METOAAMH JI0Ka3aTeIbCTB W QJITOPUTMOB PEILICHUS; YMEHUE HX
IPUMEHSTh, IPOBOJUTH JI0KA3aTEIIbHBIC PACCYKICHUS B XOJI€ PELICHUS 3aa4;

4)  BlageHUWE  CTaHAAPTHBIMH  TOpUEMaMU  PEIICHUS  PAlMOHAIBHBIX U
UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUN U
HEPaBEHCTB, UX CUCTEM; UCIOJIb30BAHUE FOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B TOM
qyycie JUisl MOMCKA IyTH PpEIIEeHUs W WUIIOCTPAlUU PELICHHUS YypaBHEHUH W
HEPaBEHCTB;

5) chopMHPOBAHHOCThH MPEJICTABICHUNA 00 OCHOBHBIX MOHATUSX, HACSIX U METOJax
MaTE€MaTHYECKOr0 aHaJIn3a;

6) chopMUPOBAHHOCTb MPEACTABICHUN O TMpoleccax U SBICHUSX, HMEIOUINX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHUPE,
00 OCHOBHBIX NOHATHUSIX AJIEMEHTAPHON TEOPUH BEPOSITHOCTEH; C(HOPMUPOBAHHOCTH
YMEHUI HaXOAUTh U OLICHUBATh BEPOATHOCTH HACTYIUIEHUS! COOBITUI B MPOCTEUIITNX
MPAKTUYECKUX CUTYAlUSIX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHbIX BEJIMYUH;

7) BIajicHUE HABBIKAMHU HCIOJB30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM Mpu
pEeLIeHUH 3aa4.

Yriay0aéHHblii ypOBEHb

[IpenMeTHble pe3yabTaThl OCBOCHUS Kypca MaTE€MaTUKH Ha YriyOJIEHHOM YpOBHE
OpPUEHTUPOBAHbl  MPEUMYIIECTBEHHO Ha  TMOJATOTOBKY K  MOCJIEAYIOIIEMY
npoheCCUOHAIBHOMY O00pa30BaHMIO, Pa3BUTHE WHAUBUIAYAIBHBIX CIIOCOOHOCTEHN
oOyyarouxcsi myTéM OoJiee TIIyOOKOro, 4eM 3TO MpeAyCMaTpuBaeTcss 0a30BbIM
KYpCOM, OCBOCHHS OCHOB HayK, CHCTEMaTHYECKHX 3HAHUW M CIIOCOOOB IEHCTBUH,
MPUCYIIUX TAHHOMY YU4€OHOMY MPEAMETY.

VYriyOnéHHBIH YPOBEHb M3YYCHHUS MATEMAaTHKW BKJIIOYAET, KPOME IMEPEUYHCICHHBIX
HUKE PE3yJIbTATOB OCBOEHUS YIIyOJNEHHOTO Kypca, M pe3yJbTaThbl OCBOEHUS
0a30BOT0 Kypca, JaHHbIE paHee:

1) chopMHpPOBAHHOCTH MPEACTABICHUNH O HEOOXOAMMOCTH JI0KA3aTeNIbCTB MpPU
000CHOBaHUU MaTEMAaTHUYECKUX YTBEPKIACHUN M POJIM aKCUOMATHKUA B MPOBEIACHUU
JEYKTUBHBIX PACCYKIACHUM;

2) chopMUPOBAHHOCTh TOHSITHIHOTO ammapaTa IO OCHOBHBIM pasjieiiaM Kypca
MaTEeMaTHUKH; 3HAHUWA OCHOBHBIX T€OPEeM, (DOPMYJT U YMEHHUS UX NMPUMEHSATH, YMEHUS
JTIOKa3bIBATh TEOPEMBI M HAXOJIUTh HECTAHJIAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

3) chopMHpPOBAHHOCTh YMEHUN MOJACIMPOBATH PEAJIbHBbIC CUTYallUH, WCCIEI0BAThH
MMOCTPOCHHBIE MOJICNIA, UHTEPIIPETUPOBATH MOJYUCHHBIN pe3yIbTaT;



4) chopMHUPOBAHHOCTh NPEACTaBIECHUM 00 OCHOBHBIX MOHSTHSX MaTEMaTHYECKOTO
aHaJM3a U UX CBOWCTBAX, BIAJCHIUE YMEHHEM XapaKTepPU30BaTh MOBeAeHNE (HYHKITHH,
WCMOJIb30BAaHUE TMOJIYYCHHBIX 3HAHUM JUIi OIKMCAHWS M AaHAJIA3a PEAbHBIX
3aBUCHUMOCTECH;

5) BIageHne YMEHHUSAMHU COCTABJICHHUS BEPOSTHOCTHBIX MOJIENIeH 0 YCIOBHIO 3aJ1auu
U BBIYKMCIICHUS BEPOSTHOCTH HACTYIUICHUS COOBITUM, B TOM YHCIIEC C MPUMEHEHUEM
dhopmMysT KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEMN; UCCIEIOBAHUS
CIIy4alHbIX BEJIMYMH IO UX paCIpeICICHHUIO.

COAEPXAHUE YYEBHOI'O ITPEIMETA
Auredpa

ba3oBblil ypoBeHb
Aaredpa. MHOTO4YIEHbl OT OJHOM TNIEPEMEHHOW H HUX KOpHU. PaznoxeHue
MHOTOWIEHA C MeJbIMU KodduieHTaMmu Ha MHOKHUTENU. KOMITTIeKCHBIEC Yncia U uxX
reoMeTpuyeckas MHTeprperauus. ApupmeTuyeckue ASUCTBUS HaJ KOMIUIEKCHBIMU
YUCJIAMHU: CIIO)KEHWE, BBIYMTAHHWE, yMHOXeHue, naeneHue. OCHOBHas Teopema
anreOpsI (0e3 JoKa3aTeIbCTBRA).
MaremaTuyeckuii aHaamu3. OCHOBHbIE CBOMCTBA (PYHKIMU: MOHOTOHHOCT,
MPOMEKYTKH BO3pacTaHus W yObIBaHMSA, TOYKM MaKCMMyMa W MHHUMYMa,
OTPaHUYEHHOCTh (PYHKIUH, YETHOCTh U HEUETHOCTD, IEPUOAUYHOCTb.
OnemeHTapHble (QYHKIUHM: KOPEHb CTEHNEHH N, CTENeHHas, IoKa3aTelbHas,
norapupMuueckas, Tpuronomerpuueckue Gyukmuu. CoiictBa U rpaduku
AJIIeMEHTapHbBIX PYHKIUH.
Tpuronomerpuyueckue (GoOpMysbl TMPUBEIEHHUSA, CIOXKEHHS, JABOMHOrO  yrijia.
IIpocreitmme npeoOpa3oBaHuUs BBIPAXKCHUM, coaepKalmx CTETICHHBIE,
TPUTOHOMETPHUYECKHUE, Jorapu@MuUeckue M TMoka3zareiabHble (yHKUMH. Perienue
COOTBETCTBYIOLIMX MPOCTEUIINX ypaBHEHUN. Pelenre mpocTenmmx noka3arebHbIX
U JIorapu(PMUIECKUX HEPABEHCTB.
[Tonsatne o kommosunmu ¢yHkumi. I[lorstue 00 oOpaTHOW — QyHKIHH.
[IpeoOpazoBanusi TpadukoB (GYHKIMI: TapauiebHBIA IEPEHOC, PaCTSIKEHUE
(coxkaTue) BI0JIb OCU OpAMHAT.
[lonsitue o  HenpepblBHOCTHM  (yHKUMH. [IpoMEeXKYyTKM  3HAKONOCTOSIHCTBA
HerpepblBHOM  ¢yHKuuMu.  Meton  uHTepBasioB.  [lonarue o  mpezene
nocneaoBareabHocTd.  Cymma  OeckOHEYHO — yObIBaroIIeld  reoMeTpu4ecKon
IIPOTPECCHH.
[Tonsitue o mpou3BoAHONM GyHKIUU B TOUKE. DUBHUECKUI U TEOMETPUUECKHI CMBICIT
npou3BoAHON. [IpOM3BOJHBIE OCHOBHBIX AJIEMEHTApHBIX (DYHKIMI, TPOU3BOIHAS
¢byukiun Buga y = f (kx + b). Mcnone3oBaHne mpou3BOIHONM MPH HCCIICIOBAHUU
GbyHKLMIA, TOCTpoeHUU rpadukoB (mpocreiine ciaydau). Mcnosib3oBaHue CBONCTB



(GyHKILMIA IPU PEIIeHUH TEKCTOBBIX, PU3MYECKUX U TEOMETPUYECKUX 3a1a4. Pemienue
3a]1a4 Ha HKCTPEMYM, HaAXOKIeHHUE HAUOOJIBIIIET0 U HAMMEHBIIIETO 3HAUCHUH.
[lonsiTe 00 ompeneNEHHOM HMHTErpaje Kak IUIOMAJd KPUBOJIMHEHMHOW TpAarelyH.
®opmyna Hrerorona—JleitObuuma. I[lepBooOpasznas. IlpunoxkeHus omnpeaenaéHHOTO
UHTErpaa.

BepositTHocTb M cTratucTHKa.  BpiOopku, couderanus.  buHOMUaIbHBIC
koapdunnentsl. bunom Hetotona. Tpeyronbauk [lackans u ero cBoicTaa.
Onpenenenue u npuMepsl UcnbiTaHui bepryiun. @opMyna 1711 BEpOSITHOCTH YHCIIA
YCIIEXOB B CEpUM HCHOBITAaHWM bepHymwm. MaremaTtudyeckoe OXUJaHuE 4Yucia
YCIIEXOB B UCHIBITAHUHU bepHysum.

OcCHOBHBIE TPUMEPBI CIYYANHBIX BEJIMYMH. MaTeMaTuyecKoe OKHUJAHUE CIIyYaiHON
BEJINYMHBI.

HezaBucuMoCTh City4ailHBIX BETUYHH U COOBITU.

[IpencraBiaeHure o 3akoHE OOJBIIMX YMCEN AJIS MOCIEI0BATEIIbHOCTH HE3aBUCUMBIX
ucnelTaHui. EcTecTBEeHHO-HayuUHbIE IPUMEHEHUSI 3aKOHA OOJIBIIMX YHUCET.

Yray01€éHHbIA YPOBEHD

Aaredpa. MHOrouneHbsl OT OJHOW IIEPEMEHHOM M HX KOpHH. Teopemel o
paloHaIbHBIX KOPHIX MHOTOYJIEHOB C IeJbIMH Kod(pduuuentamu. KomiekcHbie
YHUCJIA U UX T€OMETPUYECKasi HHTEPIPETaLHs.

Tpuronomerpuyeckass gopma KOMIUIEKCHOTO uucia. Apudmernyeckue IeHCTBUs
HaJl KOMIUIEKCHBIMM YHMCJIAMM: CJIOKEHHE, BBIYWTAHWE, YMHOKEHHE, JCICHHUE.
®opmyna Myaspa. Bo3seneHue B LI€NTyIO0 CTENEHD, U3BJICUEHUE HATYPAIIBHOTO KOPHSI.
OcHoBHast Teopema anreOpsl (0€3 10Ka3aTeIbCTBA).

MaremaTuyeckuii aHaamu3. OCHOBHbIE CBOMCTBA (PYHKIMU: MOHOTOHHOCT,
MPOMEKYTKH BO3pacTaHus W yObIBaHHSA, TOYKM MaKCMMyMa MW MHUHUMYMa,
OTPaHUYEHHOCTh (PYHKIUH, YETHOCTh U HEUETHOCTD, IEPUOAUYHOCTb.
DneMeHTapHble  (PYHKIMHM: MHOTOUYIEH, KOpEHb CTeNmeHHu N, CTerleHHasd,
nokasaresibHas, Jjorapudmuyeckas, TpuroHomerpuueckue ¢ynkuumu. CBoilcTBa U
rpauKy 3IeMEeHTapHbIX (PYHKIUH.

[IpeoOpazoBanusi TpadukoB (GYHKIMI: TapaUIebHBIA IMEPEHOC, PACTSIKEHHE
(cxkatue) BAOJL OCEH KOOPAMHAT, OTpPaXEHHE OT OCEeW KOOpAMHAT, OT Haydasa
KOOpJIUHAT, Tpaduku GyHKIHUNA ¢ MOAYIISIMU.

Tpuronomerpuyeckue (GopMysibl MPUBEACHHUS, CIOXKEHUS, MPEeoOpa3oBaHUs
MPOU3BENICHUS B CYMMY, (pOpMYyJia BCHOMOTaTeIbHOIO apryMEHTa.

[IpeoOpa3oBaHue BBIpAKEHUH, COAEpXKAIIUX CTENEHHbIE, TPUTOHOMETPHUUECKHE,
norapupMUUYecKre U TOoKa3aTeiabHble (YHKIMHU. PenieHue COOTBETCTBYIOLIUX
YpaBHEHUH, HEPABEHCTB U UX CUCTEM.



HemnpepoiBHocTh  QyHKIuu.  [IpoMeXyTKM  3HAKOMOCTOSHCTBA  HEMPEPHIBHOM
byskun. Meton HHTEPBAJIOB.

Kommnozumnus byHKIHA. O6parnas byHKIHS. [Tonstne npenaena
nocneaoBarenabHocTU. [loHsATHE Tpeaena GyHKIIUU B TOUKE.

Cymma OeckoHe4HO  YyObIBarolled reoMeTpuueckoil  mporpeccuu. Meton
MaTeMaTU4YECKOW UHIYKIIUU.

[Tonsatue o nmpou3BoaHON GYHKIMHU B Touke. DU3nueckuil 1 TEOMETPUIECKUM CMBICIT
npou3BoAHON. [Ipon3BOHBIE OCHOBHBIX JJIEMEHTAPHBIX (YHKIHMA, MPOU3BOIHAS
CIOXHOM  (yHKUMH, TpousBogHas oOpatHod  ¢ynkumu. Hcmonb3oBaHue
MIPOM3BOHON MPHU UCCIEN0BaHUH (YHKIINH, MOCTpoeHUH Tpadukos. VMcnons3oBaHue
CBOMCTB (h)yHKIIUH MPH PEIICHUN TEKCTOBBIX, (PU3HMUECKUX U TEOMETPUUECKUX 3a7au.
Pemenne 3amay Ha SKCTpEMyM, Ha HAXOXICHUE HAMOOJBIIET0 U HAWMEHBIIErO
3HAYCHUMU.

[TonsiTue 00 ompenenéHHOM HHTErpaje Kak IUIoUaad KPUBOJIMHEMHON Tpamneuuu.
®opmyna Hrerorona—JleitOuuna. IlepBooOpasznas. [lpunoxxenus omnpeaenéHHOro
MHTETpaia.

BepositHocTb M cTratucTHKa.  BpiOopku, coderanus.  buHOMUanbHBIE
ko3 urmentsl. bunom Hetotona. Tpeyronpuuk Ilackans u ero cBoicTsa.
Omnpenenenne U NpuMepsl HenbITaHUN bepHyum. @opMyna A BEpOSITHOCTH YHUCIIA
YCIIEXOB B CEpUM UCIBITaHUNW bepHyium. MaremaTnyeckoe OXHIaHUE U JUCIEPCUs
4yCia YCIEeX0B B UCIIbITAaHUU bepHyim.

OcCHOBHBIE IIpUMEPHI  CIYYalHBIX BEJIWYMH. MareMaTnyeckoe OXUIaHUuEe U
JIUCTIEPCUS CITyYalHOW BEJIMYUHBI.

HesaBucumele ciyvaiiHble BETMYUHBI U COOBITHS.

[IpeacraBnenue o 3aKoHE OOJBIIKUX YUCET ISl MOCIEN0BATENLHOCTH HE3aBUCHUMBIX
ucnbITaHuil. EcTrecTBeHHO-Hay4YHbIe NMPUMEHEHHUs 3aKoHa Oosbmux uncen. OueHka
BEPOATHOCTHBIX ~ XapaKTEPUCTHK (MaTeMaTHYECKOrOo  OXUAAHWS, JAUCIIEPCUM)
CIIy4alHBbIX BEJIMYMH 10 CTATUCTUYECKUM JTaHHBIM.

IIpencraBienne O TEOMETPUYECKOW  BEPOSITHOCTU. PelieHue  mpOCTEUIINX
MIPUKJIAIHBIX 33/1a4 HA TEOMETPUUYECKHE BEPOSITHOCTH.

I'eomerpus
ba3oBblii ypoBeHb

I'eomerpuueckue Gpurypsl B IpOCTPAHCTBE U MX B3AMMHOE PACIIOJI0KEHHE.
Axkcuomaruka ctepeoMerpuu. IlepBbie cneacTBus aKCHOM.
B3anmHoe pacnosiokeHue NMpsIMBIX M TUIOCKOCTEN B MPOCTpaHCTBE. [Ipu3Haku
napajyieIbHOCTH U MEPIEHANKYISIPHOCTH NPSIMBIX U MIIOCKOCTEH.



Ilepnennukynsp W HakiIOHHas. Teopema 0 TpEX NEPHNEHAUKYJIAPAX.
JIByrpa"Hseii yroii. JIMHeHHbIA yroJl ABYyIpaHHOTIO yTJla.

[loHATHE O TEOMETPUYECKOM TEJIE€ M €ro IOBEPXHOCTU. MHOTOrpaHHUKH H
MHOTOIpAHHbIE TIOBEPXHOCTU. BepmmHbl, rpaHu 1 péOpa MHOTOIPAHHHUKOB.
Beimyknsie MHOrorpanHuku. Teopema Oiinepa. CedeHHsT MHOTOTPaHHUKOB
MJIOCKOCTSIMH. Pa3BEPTKM MHOTOTPaHHBIX TOBEPXHOCTEM.

[Tupamuga u e€ snementol. Terpasap. [IpaBunpHas nupamuga. Yced€HHas
nMpaMu/Ia.

[Ipu3ma u e€ snementsl. [Ipsimas w HakiioHHas npusma.. [IpaBunbHas npusma.
[apannenenunen. Ky6.

[IpaBuiibHBIE MHOTOTPAHHUKH (TETPAdIP, KyO, OKTadAP, JOACKASP, UKOCABD).

Konycsl u unwmnuugpel. CedeHMss KOHyca UM IWIMHAPA IUIOCKOCTBIO,
napajiebHo ocHoBaHuio. Konyc u mwmmnnap Bpamenus. Cdepa u  map.
[lepeceuenue mapa u mwiockoctu. Kacanue cgepbl 1 MI0CKOCTH.

HN3mepenune reomeTpu4eCKUX BeJTHYMH.

Paccrosinue mexny nByms Toukamu. PaBeHCTBO 1 mojodue ¢uryp. Pacctosiaue
OT TOYKH 110 Gurypsl ( B YacTHOCTH, MEXIy MPAMBIMU, MEXKIY MPSIMOA H
IJIOCKOCTBIO, MEXY MJIOCKOCTSIMHU).

VYTIIbl: yroa MEXAy IUIOCKOCTSMU, YIOJI MEXAY IIPAMBIMU, YTOJI MEXKIY MPAMOU
U IIJIOCKOCTBIO.

[TonstTue 06béMa Tena. OOBEMBI LMIUHAPA U MPU3MBI, KOHyca U NMHUPaMUJIBbI,
mapa. O0bEMBI MOAOOHBIX BUTYD.

[TonsTre mnomaau noBepxHOCTH. [lmomaayu MOBEpPXHOCTEH MHOTOTPAHHUKOB,
LWJIMHPOB, KOHYCOB. [Tnomans cdepsl.

IIpeo6pa3zoBanusi. CummeTpusi.

[TapannenbHoe poekTUpoBanre. OpTOroHaIbHOE MPOSKTUPOBAHUE.

JBwxkenus. OOmme cBoicTBa ABMKEHUNU. Buabl JIBMKCHUHN: TapajuieIbHBIN
MEPEHOC, CAMMETPUU OTHOCUTEIBHO TOYKH, TPSIMOU U TIIIOCKOCTH, TOBOPOT.

OOmiee MOHATHE O CUMMETPUU (PUTYp. DJIEMEHThl CUMMETPUU TMPABUIBHBIX
MUpaMUJI U MPABUIBHBIX MPU3M, MPABWIbHBIX MHOTOTPAHHHUKOB, c(epbl U IIapa,
HWIMHAPOB U KOHYCOB BPAILICHUS.

Yriay0JéHHbli YPOBEHb
I'eomerpuueckue Gpurypsl B NpOCTPAHCTBE M MX B3AaHMHOE PACIIOJIOKECHHUE.
Akcuomaruka crepeomerpuu. IlepBbie crnenctBus akcuoM. [loctpoenus B
IIPOCTPAHCTBE.



B3anmHOe pacnonokeHue TMpsAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
MEPECEKAIOIINECS, TTapAJUIEIbHbIE U CKPEIIMBAOIIMECS MPSIMbIE, NapauIEIbHOCTh U
MEPIEHAUKYISIPHOCTh pSIMOU 151 TTIOCKOCTH, I1apaJuIeIbHOCTh 17§
MEPIECHAUKYJISIPHOCTD IJIOCKOCTEMN. [Ipu3Haku rapaaieabHOCTH 151
NEPIEHINKYJIAPHOCTHU MPSAMBIX U IIJIOCKOCTEN.

[lepniennuKynsp v HaKJIOHHAA. Teopema o0 TPEX MEePIECHIUKYIISIPaAX.

JIByrpanHbiii  yros. JIMHEHHBIM yroa JBYTPAHHOrO yrya. Belmykibie
MHOT'OTPaHHBIE YTJIbIL.

BHyTpeHHue u rpaHWYHBIE TOYKH MPOCTPAHCTBEHHBIX ¢uryp. I[loHsTue o
Ir€OMETPUYECKOM TeJI€ M €ro IMOBEPXHOCTU. MHOIOrpaHHUKA W MHOTOTpaHHbIE
MOBEPXHOCTU. BepumHbl, TpaHu u péOpa MHOTOTPaHHUKOB. Bbimykibie
MHOrorpaHHuku. Teopema Oiutepa. CeyeHuss MHOTOIPaHHUKOB IIJIOCKOCTSIMMU.
Pa3BEpTKM MHOTOTrpaHHBIX OBEPXHOCTEM.

I[Iupamua u e€ snementsl. Terpasap. IlpaBunbHas nupamuga. Yceu€HHasd
MAPaMHJIA.

IIpu3ma u e€ snementhl. [Ipsimas m HaknoHHasa npusma. [IpaBunbHasg npusma.
[Tapannenenunen. KyoO.

[IpaBuiibHBIE MHOTOTPAHHUKH (TE€TpPadap, KyO, OKTadip, AOJAEKadAp, UKOCAIP).
[TocTpoeHue  MpaBWIBHBIX ~ MHOTOTPAaHHUKOB.  JIBOWCTBEHHBIE  MPABHUIIbHBIC
MHOTOrpaHHUKH. [lomynpaBuibHbIe (ApXUMETIOBEI MHOTOTPAHHUKH).

Konycsl u uwmnubapel. CedeHMss KOHyca UM IWJIMHAPA IUIOCKOCTHIO,
napasuiesibHo ocHoBaHMIo. KoHyc u nwimHap BpaimieHus. KoHuueckue cedeHust
(anmuric, runep6osia u napadosa). Chdepa u map. [lepeceuenue mapa U MIOCKOCTH.
Kacanue cdeps! u mnockoctu. OnopHbIe MIIOCKOCTH MTPOCTPAHCTBEHHBIX (DUTYD.

N3Mepenne reomeTpu4eCcKMX BeJTUYHH.

Paccrostaue mexay nByms toukamu. PaBeHcTBo u momobue duryp. Pacctosaue
OT TOYKH 10 QUrypsl (B YaCTHOCTH, MEXIy NPSIMBIMH, MEXIy MPSIMOUA U
MJIOCKOCTBIO, MEXIY IUIOCKOCTSIMHU). Paccrosiuue Mexnay durypamu (B 4aCTHOCTH,
MEXK]Ty TIPSIMBIMU, MEXK]Ty TIPSIMOM U TIJIOCKOCTBIO, MEXKIY IIOCKOCTSIMU).

Yrael:  yroa Mexay IUIOCKOCTAMH, YIOJd MEXAY NPSIMBIMHM, YIOJI MEXIY
MPSIMOU U TUTOCKOCTBIO.

[Tonsitue 06béMa Tena. OOBEMBI UMIMHAPA U MPU3MbI, KOHYyCa U MHUPAMMIBI,
mapa. O0bEMBI MOAOOHBIX HUTYD.

[TonsTre momanu noBepxHOCTHU. lInomanyu mnOBEPXHOCTEN MHOTOTPAHHUKOB,
UIUHAPOB, KOHYcOB. [Tmomans chepsr.

IIpeoOpaszoBanus. CummeTpusi.



[TapannensHoE MIPOEKTUPOBAHUE. OproronanapHOE MIPOEKTUPOBAHUE.
L{eHTpanbHOE MPOEKTUPOBAHKE (IIEPCIIEKTUBA).

JBwxenus. OOmme cBoMcTBa ABWMXKEHUW. Buabl IBMXKEHUUN: TNapasuielibHBIN
MIEPEHOC, CAMMETPUN OTHOCUTEIBHO TOYKH, IPSIMOW U MIIOCKOCTH, IIOBOPOT.

OO01iee MOHATHE O CUMMETPUU (PUTYP. DJIEMEHTHl CUMMETPHHU TPaBUIBHBIX
NUpaMUJl U TMPaBWIBHBIX IMPHU3M, IMPaBUIBHBIX MHOTOTPaHHUKOB, cepbl U Iapa,
AJIUHAPOB U KOHYCOB BpaIllCHUS.

I'omoteTus u nmpeobpazoBaHue MOIOOUS.

Koopaunarsl ¥ BeKTOpBHI.

JIlekapTOBBI KOOPAMHATHI B IpocTpaHcTBE. DopMyria pacCTOSHUS MEKIY ABYMsI
toukaMu. KoopaunHatel — cepeauHbl OTpe3Ka.. 3agaHusi (GuUryp ypaBHEHUSIMH.
VYpaBuenus cepbl U MIIOCKOCTH.

Bekropel. Moayine BekTopa. PaBeHCTBO BEKTOpOB. CJ0KEHHE BEKTOPOB H
YMHOXEHHUE BEKTOpa Ha uucio. KosmHeapHble W KOMIUIAHAPHBIE BEKTOPHI.
PaznmoxeHne BekTOpa Ha IUIOCKOCTA MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
PaznmoxeHne BekTOpa B MPOCTPAHCTBE MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
Koopnunater Bektopa. Yrom wexay BekTopamu. CKalsipHOE MPOU3BEACHUE

BEKTOPOB.
Pacnpenesienue yueOHOro BpeMeHH
IIpeamer KoanuecTBo 4acoB
Yruy0JieHHbIIl YPOBEHb
10 kace 11kimace
ajaredpa 136 136
reoMeTpusi 68 68
HUTOr0 204 204
BCEro 4084acoB
TemaTuveckoe IJIAHUPOBAHME
AJiredpa
Ne Tema Kounue
CTBO
4acoB
10x1ace
1 | JeiicTBUTE/IbHBIE YHCJIA 18
2 | Crenennasi pyHkumst 18
3 | loka3zareabHasi pyHKIus 12




4 | Jlorapudpmuueckasi GyHKumus 19
5 | Tpuronomerpuueckue GpopmyJabl 27
6 | Tpuronomerpuyeckue ypaBHeHHs 18
HNTorosoe noBropeHue 24

11knacc
7/ | Tpuronomerpunuyeckue GQyHKIMHU 20
8 | ITpousBogHasi M ee reoOMeTPHYECKHIT CMBICJ 20
9 | IIpumeHeHHe NMPOU3BOIHOM K HCCIE0BAHUIO (DYHKIMA 18
10 | MuTerpan 17
11 | KomOnHaTopuka 13
12 | DyieMeHTbI TeOPUH BEPOSTHOCTH 13
13 | CraTucruka 9
HNToroBoe moBTopeHue Kypca 26

I'eomerpust

10 kaace
1 BBenenne 3
2 IapaaieJbHOCTh NPAMBIX H IJIOCKOCTEN 18
3 IlepneHAUKYJISPHOCTH NPAMBIX H IIOCKOCTEM 18
4 MHOrorpaHHUKH 19
5 3akj04yuTeIbHOE MOBTOPeHNE Kypca reomerpuu 10 kiacca 10

11 kiace
6 BekTopbl B IpoCTPpaHCTBE 6
7 MeToa KOOPAMHAT B IPOCTPAHCTBE 15
8 uaunap, KOHyC, map 16
9 O0BbeMbI TeJI 17
10 | Od6o6maroiee MOBTOPEeHHE 14

YKA3ZAHHUEM KOJIMYECTBA YACOB, OTBOAUMBbIX HA OCBOEHHE

TEMATHUYECKOE IINTAHUPOBAHME 110 PA3JAEJIAM C

KAKJTOH TEMBbI




Homep Konu- XapakTepuCTHKA OCHOBHBIX BUI0B
napa- Conep:kanue MaTepuaia YeCTBO AeATEebHOCTH YUYEHUKA
rpada 4acoB (Ha ypoBHe y4eOHBIX JaeiicTBUIl)
10 kaacc
I'1aa 1. JleiicTBUTeIbHBIC YHCIA 18 Haxomuth  cymMmy  OeckoHeyHo  yOblBaromieit
1,2 | Lenbie u panMoHaIbHBIE YACIA. 2 reOMETPUIECKOM IPOrPECCHHU. IepeBoauUTH
JleficTBUTEIbHBIC YHCIIA 2 OCCKOHCYHYIO TIEPUONYECKYIO JpoOb B
3 BbeckoneuHo yObIBaromas reoMeTpu- 2 OOBIKHOBEHHYIO JIPOOb.
4eCKas NMporpeccust [IpuBoaNTHL TIPUMEPHI (maBaTh OTIPEIICIICHIIE)
4 ApudmeTnyeckuii KOpeHb HATypallb- 4 apu(METHIECKUX KOpHEH HAaTypalbHOU CTEIICHH.
HOU CTETIeHU [losicasiTh Ha TpUMeEpax TOHATHE CTENEeHH C IJOOBIM
5 Crernels ¢ palMoHaIbHBIM U nen- 5 JICUCTBUTEIILHBIM ITOKa3aTeNIeM.
CTBUTEJIbHBIM [TOKA3aTEIISIMU IIpumenaTs mpaBwia JOEHCTBUH C  paJHKalaMH,
YpOK 060GLICHNS U CHCTeMATH3a- 2 BBIPQKEHUSIMA CO CTEIICHSAMU C pallMOHAJbHBIM TIOKa-
LUHH 3HAHHI 3aresieM (JII0OBIM JICHCTBUTENLHBIM noxa3aTe“:neM) npu
BBIYHCIICHUAX W MMPEOOPa30BAHMUIX BBIPAKCHHN.
Jloka3pIBaTh TOXAECTBA, COAEPIKAIUE KOPEHb HATY-
PaNBbHOM CTENEHH U CTETICHH C JIFOOBIM IeHCTBUTEEHBIM
K = 1 1 rokasareseM, MPUMEHSS pa3InYHbIe CIIOCOObI.
o
OHTpOJIREHAA paboTa A2 [IpumenaTs ymMeHus nmpeoOpa3oBbIBaTh BRIPAKECHUS U
JTIOKa3bIBaTh TOXKAECTBA TIPY PEIICHUH 33129 MOBHI-
IIEHHOW CII0KHOCTH
I'1asa II. Crenennas gpyHKiust 18 ITo rpadukam creneHHbIX QYHKIUHI (B 3aBUCHMOCTH
OT MOKAa3aTellsl CTENEHN) OMKUChIBATh UX CBOMCTBA
- (MOHOTOHHOCTB, OTPAaHUYEHHOCTh, YETHOCTh, HEYET-
6 CTePeHHaH dbyHK1INA, €€ 3 HOCTB).
CBOICTBa W rpaduk
CTpouth cXeMaTn4ecku rpaduk CTeneHHOH (yHKIUU
7 B3anMHO 00paTHBIE QYHKLIUH. 2 p pad (ymxn
B 3aBHCHUMOCTH OT MPHHAJICKHOCTH TOKa3aTels
CroxHast GyHKITUS
cTe-
rmeHd (B aHATUTHYECKOW 3alUCH paccMaTpUBaeMOn
8 PaBHOCHITbHbIE YPABHEHHS 1 HEPa- 4 (hyHKITUH) K OTHOMY U3 pacCMaTPUBAEMBIX YHCIIOBBIX
BCHCTBA MHOKECTB (IIpH TIOKAa3aTeNsiX, MPHHAIIEKAINX
MHO-
JKECTBY IEJIBIX YHCEN, MpU JFOOBIX
JeHCTBUTEIHHBIX
[IOKAa3aTesiX) U IEPEeYUCIIATh €€ CBOMCTBA.
9 VppauyoHaIbHbIe ypaBHEHHS 4 Onpenensith, sBIseTcs JIn QyHKIHsE 00paTUMON.
10 UppanmonansHbie HEpaBEHCTBA 2 Ctpoutb rpaduk ciioxkHOH GYyHKIUU, TPpOOHO-pa-
IIMOHAJILHON (DYHKIIMHU DJIEMEHTAPHBIMU METOIAMHU.
Ypoxk 060011eHs U cUCTeMaTH3a- 2 [IpuBOaUTH TPUMEPHI CTENEHHBIX (GYHKIMN (3a1aH-
LMY 3HAHWUH HBIX C TIOMOIIBIO0 OPMYJIIBI WU TpadurKa), 00IaIar0-
X 33JaHHBIMH CBOWCTBaMHU (HAIpUMeEp, OrpaHUYCH-
HOCTH). Pa3bsACHATH CMBICH IEPEUNCICHHBIX CBOMCTB.
Konrponbhas padora Ne 2 1

AHanu3UpoBaTh NOBeAeHUE QYHKINN HA Pa3IHUHBIX
ydacTKax 00J1acTH onpenesieHus, CpaBHUBATH CKOPO-
cTu Bo3pacTaHus (yObiBanus) pyHKIu. opmMmymaupo-
BaTh OIPEJIEICHNS IEPEUNCICHHBIX CBOICTB.
Pacno3naBaThk paBHOCHIIbHBIE TPeOOpa30BaHus, IIpe-
00pa3oBaHMs, TPUBOISAIINE K YPaBHEHUIO-CIIE/ICTBHIO.
Pewate npocreiimme uppauuoOHAIbHBIE YPABHEHUS,
HppaluoHaIbHBIE HEPABEHCTBA U UX cUCTeMEI. Pac-
M03HABaTh rPa)MKU U CTPOUTH IPaUKH CTETIEHHBIX
(hyHKIU, NCTONB3Ys TPa(ONOCTPONTENHN, U3yUaTh
cBOlcCTBa (YHKIMH MO UX TpaduKam.




T'inasa II1.

Iloxka3aTesqbHast pyHKIUS

12

11

12
13
14

ITokaszaresnbHast GYHKIHA, €€
cBoOMcCTBa U rpadpuk

IIokasarenbHblE YpaBHEHUA

IlokazaTenbHbIE HEepaBE€HCTBA

CucreMbl TOKa3aTeJIbHbBIX
ypaBHe-
HUU U HEPABEHCTB

Ypok 060011eHusA u
crucTeMaTHU3allui 3HAHUH

KouTpospHas pabora N2 3

ITo rpadpukam nmokazaTessbHOU (QYHKITUU
OIMCHIBATH

€€ cBoucTBa (MOHOTOHHOCTD, OTPAHUYEHHOCTD).
[IpuBOAUTH MPUMEPHI TOKA3aTEIPHON QYHKITUU
(3a- maHHO¥ ¢ moMoIIbI0 (GOPMYJIBI WU TpadUKa),
00-

JIafaroNie 3alaHHBIMU CBOWCTBAMU (HAIIpuMep,
OTPpaHUYEHHOCTHN). Pa3bsiACHATD CMBICIT
IIePEYNCIIEH-

HBIX CBOUCTB. _
Anasm3upoBars nosegeHne QyHKIUNA Ha
Pa3JInYHbIX

ydacTkax 00J1aCTu OIpefiesieHr A, CDaBHUBATD
CKOpPO-

ctu Bo3pacTtaHus (yObiBaHUs) (PYyHKITUH.
®opMyJIN- pOBaTh ONIpeieIeHU ePednCIeHHBIX

CBOHCTB.

Pematsb mipocreiiniye moka3aTeIbHbIE
ypaBHEHUs, He-

PaBEHCTBA U UX CHCTEMBI.

Pematp mokaszaresibHble YpaBHEHUs MeTOJaMH
pas- JIOKeHHUs Ha MHOKUTEJH, CIOCOOOM 3aMeHbI
Heu3- BECTHOro, C HCIIOJIb30BAHHUEM CBOWCTB
dyHKIIUM, pe- IIaTh ypaBHEHWU:, CBOAAIIUecHd K
KBaJIpaTHBIM, UPPAIIMOHAJIBHBIM.

PemaTp moKaszaTesibHblEe YpaBHEHUs, IPUMEH:AA
pas- JIUYHbIEe METO/IbI.

PacnoznaBath rpaduku u CTpOUTh Ipauk IoKasa-
TeJIbHOU (PYHKIINHU, UCIOJIb3Ys IPadONOCTPOUTEIIH,
M3y4aTh cBOMCTBA QYHKIIUU 110 rpaduKaM.
®opMmysipoBaTh TUIOTE3BI O  KOJIMYECTBE
KOpHeH YpaBHEHUH, cofiepsKaIux
IIOKa3aTeJIbHYIO (PYHKIUIO, ¥ IPOBEPATH UX.
BpinosHATH IpeoOpa30BaHUSA rpaduka
IIOKa3aTeJIbHON dyHsKIIUM: NapasieIbHbIA
IepeHoc, pacrspkeHue (CKa- THe) BJIOJIb OCU
opauHar (mocrpoeHue rpadUKOB C MOAYJISAMH,
noctpoeHre rpaduka 0o0OpaTHOUW  (YHKIIHH).
[IpuMeHATh CBOWCTBA ITOKA3aTeJIbHOU (GYHKIIUU
IIpU pelleHuM NPUKIAJAHBIX 3a7jad W 33/a4
MOBBIIIIEHHOU CJI0KHOCTU

MnaBsa IV.

Norapudmuyeckas pyHKLUA

19

15
16
17

Jlorapudmsl

CaoiicTBa jjorapudmoB

JecAaTruHble U HaTypaybHbIe Jiora
pudmebl. ®opmysia iiepexosa

N

BermostHATH MIPOCTEHIIIIE peobpa3oBaHUs
Jorapud- MUYECKUX BBIpKEHUI c
HCIIOJIb30BAHMEM  CBOMCTB  JiorapudMoB, C
MTOMOIIBIO (pOPMYJI TIepexo/ia.

I[lo rpaduky sorapudpmuueckor QYHKIUU
OIIChIBAaTh €€ cBolcTBa (MOHOTOHHOCTD,
OI'PAaHUYEHHOCTD).

[TpuBoguTh TpUMepHI JorapudMmdeckon (yHKITUU
(3a- maHHO# ¢ mOMOIIBI0 GOPMYJIBI WK Tpaduka),
obsana- IOIIEeN 3a7JaHHBIMU CBOHICTBAMH
(manpumep, OTpaHu- YeHHOCTH). Pa3bsACHATD CMBICT
TIePEYHCIIEHHBIX CBOVCTB.

18

19
20

Jlorapudmuueckasa QyHkius, eé
cBOMcCTBA U TpaduK

Jlorapudmuyeckue ypaBHeHUA
Jlorapudmuueckue HepaBeHCTBa

AHaymu3upoBaTh ~ TOBeAeHWe  (QYHKIWNA  HA
Pa3JIMYHBIX ydYacTKax o0JIaCTH  OmpeaeseHus,
CPaBHUBATh CKOPO- CTH Bo3pacTaHus (yObIBAHMA)
dysknui. Popmysm-  poBaTh  OIpeeeHUs
TepEeYNCIEHHBIX CBOUCTB.




Pemiats MIPOCTEUTITIE JorapudMuyecKue
Ypok 06006111eHus 1 > ypaBHEHUsI, JorapudMudecKre HEPABEHCTBA U UX
crcTeMaTU3alliy 3HAHUMA CUCTEMBI. Pe- IaTh JorapudMuyuecKue
YpaBHEHUA PAa3JIUYHBIMU METOLAaMU.
Konrposnbhas pabora NQ 4 1 PacriosHaBaThb TrpaUuKH M CTPOUTh TIpaduk
sorapug- Mudeckor (YHKIUH, HUCIOJIB3Ys
rpagonocTpouTesu, u3ydaTb CBOMCTBA QYHKITUU
no rpadukam, GopMy- JUPOBATH TUIIOTE3BI O
KOJINUEeCTBe KOpHEeH ypaBHe- HUU, coJiep Kalux
gorapudmMuyeckyo QYHKIMIO, U TPOBEPATh UX.
BrinnosiHATH mpeoOpa3oBaHUsT rpaduka
gorapudmMudeckoil (GYHKIUHN: TapaIeIbHbIN
repe- HOC, pacTspKeHue (CoKaThe) BIOJIb OCH
opauHAT (1mo- cTpoeHre TpadUKOB C MOJYJISIMH,
IoCTpoeHue rpa- Gpuka o0paTHON PyHKIINN).
[IpumeHaTh  CBOMCTBa JiorapupMuIecKoin
¢dyHKIMU TpU pelleHud TPUKIAHBIX 33Jau U
3aj1a4 IOBbI- IIIEHHOMN CJIOKHOCTHU
FnaBa V. TpuroHomMmeTpuyeckue chopmynbl| 27 IlepeBoauTh TpaZlyCHyI0 MepPy B PaJHUaHHYIO H
o1 PajuanHas Mepa yria 1 00- parHo. Haxoguth Ha OKDYKHOCTH
IOJIOKEHUE TOYKU, COOTBETCTBYIOIEU JAHHOMY
e CTBUTETHBHOMY UHCITY.
22 IToBOpPOT TOUKYM BOKPYT HaUama 2 Haxonuth 3HaKHM 3HAUEHHUU CHHYCA, KOCHHYCA, TAH-
KOOp/IMHAT
reHca qucia.
23 OmpejiesieHre CHHYCa, KOCUHYCA U 2 BBIABIIATH 3aBUCHMOCTD MEXK/TY CUHYCOM, KOCHUHYCOM,
TaHTeHca yria TAHTE€HCOM OJTHOTO U TOTO 3Ke yruia. [IpuMmeHATs 1aH-
24 3Haku cCHHyca, KOCHHyCa U TAHTeHCca 1 HBle 3aBHCHMOCTH /IS JI0Ka3aTeJIbCTBA
) TOXKJECTBA,
B YACTHOCTH Ha OIPEe/IeJIEHHBIX MHOKECTBAX.
25 3aBUCUMOCTb MEK/Y CHHYCOM, KO- 2 [TpuMeHATH pU Tpe06pPa30BAHUAX U BHIUUCIEHUIX
CHHYCOM U TAHI'€HCOM OZHOI'O U ¢dopMyJIBI CBA3U TPUTOHOMETPUIECKUX (PYHKITUH
TOTO K€ yIya 3 VIJIOB @ U —a, POPMYJIBI CI0KeHUs, GOPMYJIBI IBOH
26 TpuroHoMmeTpruyeckre TOKIECTBA HBIX U IIOJIOBUHHBIX YTIJIOB, (OPMYJbl IPUBEIEHUA,
27 CuHyc, KOCUHYC U TAaHTEHC YIJIOB O/ 1 ¢dopMyJsIBI CyMMBI U Pa3HOCTH CHHYCOB,CyMMBI
n-o
U pa3HOCTU KOCUHYCOB, IPOU3BE/IEHUSA CUHYCOB U
KOCHHYCOB.
28 DOpMYJIBI CIIOKEHUS 3 Jlokas3bpIBaTh TOK/ECTBA, IPUMEHAA Pa3JINYHbIE METO-
JIbI, CIIOJIB3YS1 BCe U3YUEeHHBIE (POPMYJIHI.
29 Cumyc, KOCHHYC U TaHIeHC 2 [IpuMeHATh BCe H3ydeHHbIE CBOMCTBA U (POPMYJIBI
ABOMHO- I'0 yIJIa IpU pellleHuH IPUKJIaJHbIX 33/1a4 U 3a/1aY MOBBI-
IIEHHOU CJIOKHOCTHU
30 Cunyc, KOCUHYC U TaHT€HC MO0JIO- 2
BUHHOTO yTJIa
31 ®opMyJIbl TPUBEZEHUA 2
32 CyMmMa u pa3HOCTh cuHycoB. Cymma 3
U pa3HOCTh KOCHHYCOB
Ypok 00001eHNsA U CUCTEMaTH3a- 2

1Y 3HAHUH

KouTtposapHas pabora N 5




Mmasa VI. TpuroHomeTpuyeckme 18
ypaBHEHUA
33 YpaBHeHue cos 3
34 X = a YpaBHeHUe 3
sin x = a
35 2
YpaBHeHue tg X
36 5
=a
37* Pemenue TpUroHOMETPpUYECKUX 2
ypaB- HEHUH
[IpuMmeph! penreHus MPOCTENIIIX 2
TPUTOHOMETPHUYECKUX
HEPaBEHCTB
Ypok 06001eHus U
cucremMmaTrmu3a- quu 3HAHUU
KonTposibHas pabora N2 6 1
UToroBoe noBTOpEHME 24

YMeTh HaX0oAUTh aPKCUHYC, apKKOCUHYC, apKTaHTEeHC
JIeICTBUTEJIHHOTO YHCJIA.

[IpuMeHATH CBOMCTBA apKCHUHYyCa, apKKOCHHYCA, apK-
TaHreHca yucia. [IpuMeHATh GOPMYJIIBI JIJIST HAXOXKE-
HUS KOpHel YypaBHEHHH coOSx= a, Sinx= a,
tg x = a. YMeTh pemiaTh TPUTOHOMETPUYECKUEe ypaBHe-
HUs: JIUHEeHHble OTHOCHUTEJIBHO CHUHYyCa, KOCHHYCA,
TaHreHca yria (4ucsa), CBoAsIuecs K KBaPaTHbIM U
JIpyTUM airebpandeckuM YpaBHEHUAM I10CIIe 3aMeHbI
HEU3BECTHOTO, CBOJAIINECS K IPOCTEUIINM TPUTOHO-
METPUYECKUM YPaBHEHHUsSIM IIOCJIe PA3JIOKEHHUs Ha
MHOKUTEJIH.

PemaTts opHOponHBIE (LIEPBOM U BTOPOU CTENEHU)
YpaBHEHUs] OTHOCHUTEIBHO CHHYCa M KOCHHYyCA, a TaK-
J)Ke cBoZfAlIMecs K OJHOPOAHBIM ypaBHeHusM. Mc-
[I0JIb30BAaTh METOJ BCIOMOTaTesJbHOro yrya. Ilpume-
HATH METOJ] IIPeIBAPUTETHHON OI[EHKH JIEBOH U MPaBOU
yacTell ypaBHEHUs. YMeTh NMPUMEHSTh HECKOJIBKO Me-
TOJIOB IIPH DElIeHWH ypaBHEHUsA. PemiaTh HeCJIOKHbBIE
CUCTeMBl TPUTOHOMETPHUYECKUX ypaBHeHUU. Pemath
TPUTOHOMETPUYECKE HEPABEHCTBA C IIOMOIIBIO €/Iu-
HUYHOU OKPYKHOCTU. IIpUMEHSTh BCe U3YUEeHHBIE
CBOHCTBA U CIIOCOOBI pEIIEHUs TPUTOHOMETPHYECKHX
VPaBHEHUH U HEPABEHCTB IPU PEIIeHUN IPUKJIATHBIX
3a71a4 U 33/1a4 MOBBIIIEHHON CJIOKHOCTH
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MmaBsa VII. TpuroHomeTpuyeckue 20 I[To rpadukam QYHKIMH ONHUCHIBATH HX CBOUCTBA
byHKUNMN (MOHOTOHHOCTH, OTPAHUYEHHOCTb, YETHOCTh, HEUET-
HOCTb, IIEPUOJTUUYHOCTb).
[TpuBouTh IpUMeEpPHl QYHKIHUU (3a7]aHHBIX C ITOMO-
mbio GopMysibl uanu rpaduka), obasaoMIuX 3a7aH-
38 06J1aCTh OIIPE/IETIEHUA U MHOKECTBO 3 HBIMU CBOMCTBaMHU (HAmpuMep, OTPAHHYEHHOCTH).
3HAYE€HUN TPUTOHOMETPUUECKUX Pa3bACHATD CMBICII IEPEYHNCIEHHBIX CBOUCTB.
pyHKIHH W3o6paxath rpadpuku CJIOKHBIX yHKIUN C TIOMO-
N . IIbI0 TPadOIIOCTPOUTEIIEN, OTIMCHIBATh UX CBOHCTBA.
39 YeérHocTh, HEYETHOCTD, MEePHO/IIY - 3 Pemats mpocreiiniye TPUTOHOMETPUYECKHE HEPABEH-
HOCTb TPUTOHOMETPUYECKUX (PYHK- CTBa, UCHOIB3YA rpaduK GyHKIUU.
i Pacno3HaBath rpaduku TPUTOHOMETPUYECKUX (DYHK-
. _ .. nuii, rpaduku  OOpAaTHBIX  TPUTOHOMETPUUECKUX
40 CrofCTBO PyHKIMHM Y = COS X 1 €€ 3 ¢yaknmi. I[IpumeHSATh W JIOKa3bIBATh CBOHCTBA 00-
rpagux PaTHBIX TPUTOHOMETPHUYECKUX QYHKITUH.
41 CBoticTBO GYHKIIHH Y = Sin X U eé 3 Crpouth rpaduku 3JeMeHTapHbIX QYHKIUH, WUC-
rpaduk 110J1b3Ysl IpadOIOCTPOUTENH, U3yUaTh CBONCTBA dJIe-
. . MEHTapHBIX QYHKOUH 1o ux rpadukam, GopmyJiu-
42 Cpoicrsa 1 rpaduKn QyHKIMM 2 poOBaTh THIIOTE3bl O KOJUUECTBE KOPHEH YpaBHEHUH,
y=tgxmy=ctgx coziepKaluX 3JIeMeHTapHble QYHKIIUH, U IPOBEPAThH
43* O6paTHbIe TPUTOHOMETPHYECKIE 3 ux.
pyHKIHHT BpinosHATH l;lpeoﬁpaSOBaHI/IHUI‘pa(bI/IKOB aJIeMeHTap-
HBIX (DYHKIWN: TapaUIesIbHBIA IepeHO0C, pacTsaKeHUe
Ypox 0606111eHUSA U cCUCTEMATH3a- 2 (coxkaTue) BAOJIH OCHU OpAMHAT. [IpUMEHATH Jpyrue
1Y 3HAaHUHN BJIeMEeHTapHble CIOCOOBI TOCTPOEHHUs TIpadUKOB.
YMeTp IPUMEHATh PA3JINYHBIE METOABI JI0KA3aTEIbCTB
HWCTUHHOCTH
KouTtposbHas pabora N9 1 1
nasa VIII. MpousBoaHas 20 [TpuBOAUTH IPHMEPHl MOHOTOHHON YHCJIOBOHM IIOCIE-
M €€ reoMeTpMUYECKMIN CMbICH JIOBAaTeJIbHOCTH, UMEIOIIeH Tpenes. BeraucasaTs mpene-
JIBL TIOCJIEIOBATEIBHOCTEH. BBIACHATH, ABIAETCA JIU IIO-
44 [IpousBosHas 3 7 ’
CJIeZIOBATETBHOCTD cXozsmmielics. [IpuBOAUTh NpPHUMeEpPHI
45 ITpousBojiHAS CTENEHHOM 3 (DyHKIUN, SBIAIONINXCA HENPEPHIBHBIMU, WMEIOIINX
46 bymxun Tpasia 3 BEPTUKA/ILHYIO, TOPUBOHTATBHYIO ACHMIITOTY. 3anucel-
BaTh YpaBHEHHE KaKIOH M3 STHX ACUMIITOT. YMETDH IIO
47 nuddepeHITIpOBaHUA 4 rpaduKy GYHKIUU OIpEeNesaTh MPOMEKYTKU Herpe-
PPIBHOCTH W TOYKH DPa3phIBa, €CJIM TaKWe HMEIOTCA.
IIponsBozHbIe HEKOTOPBIX YMeTb 10Ka3bIBATh HEITPEPHIBHOCTH (PYHKITHIL.
48 3JIeEMeH- TapHbBIX QYHKITUN 4 H . .
axOJTUTh YTJIOBOH K03 DHUIHEHT KacaTeTbHOU K rpa-
l'eomeTpUYECKHU CMBICIT ($uky OyHKIIUY B 33JTaHHON Touke. HaxouTh MTHO-
MIPOU3BOJ- HOU 2 BEHHYIO CKOPOCTH JIBHIKEHUS MAaTEPUATLHON TOUKH.
T ——— AHa)'II/IBI/IpO6BaTb noBezieHUe GYHKIIUH HA Pa3THIHBIX
N — yJacTkax 061acTH OTpe/IesIeHHs, CPABHUBATH CKOPO-
cTH Bo3pactanus (YObIBaHUA) PYHKITUN.
KonTtpospHast pabora NQ 2 1 HaxomuTh TpPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIUH.
Haxoguth mpou3BOAHBIE CYMMBI, IIDOU3BEJIEHUS U
YACTHOTO JABYX (GYHKIIUH, MPOU3BOJHYIO CJIOKHOH
dyuxuuu y = f (kx + b).
OOBSACHATh U WUIIOCTPUPOBATH IMOHATHE IIpenesia II0-
cIenoBaTeNbHOCTA. [IpUBOAUTE NMPUMEPHI IIOCIEOBA-
TeJIbHOCTEN, WMEIOIINX IMpe/ieJl U He HMEIOIIUX IIpe-
ziena.
Ilosp30BaThCST TEOPEMOW O IpeZiesie MOHOTOHHOM
OT'PAaHUYEHHOU IMOCJIEOBATETLHOCTH.
Masa IX. IpuMeHeHMe NPoOM3BOAHOM K 18 HaxoauTp BTOPYIO IPOU3BOJHYIO U yCKOPEHHUe IIpO-
nccnefoBaHUo OYHKLMKA 1ecca, OIMChIBAEMOTO C IOMOIII0 (POPMYJIBI.
49 Bospactanue u yGbisasme 5 HaxoauTh NpPOMEXYTKM BO3pacTaHUsA U YObIBAaHUS
F— yHKITUN.
Jloka3piBaTh, UTO 3a7laHHasA (DYHKIUS BO3paCTaer
50 IKCTpeMyMbI QYHKIIUH 3 (yOpIBaeT) Ha yKa3aHHOM ITPOMEIKYTKE.




Haxonuth TOUKM MUHHMyMa U MakKcuMyMma (yHKIUU.

51 I[IpuMeHeHHE TPONU3BOJHON K 4
II0- CTPOEHHIO TPadHKOB Haxomuth HaumOoJIblllee U HaWMeHbIlee 3HAYEHUA
byHKIHT dyHKIIMM Ha OTpe3Ke.
52 HawuboJiblliee 1 HAUMEHbIIIEE 3 Haxomuth HanboJIbIllee 1 HAUMEHbIIee 3HaUEeHUA
3Have- HUA QyHKIUU yHKITUN.
. I/Iccne/:LOBaTP (GYHKIUIO ¢ TTOMOIIBIO ITPOU3BOTHOU
53 Brrmyxstocts rpaduka 3 U CTPOHUTD eé rpaduK.
yHKumii, ToukH neperuta IIpUMeHATh IPOU3BOIHYIO TIPH PEllIeHUH TeKCTOBBIX,
Ypok 060611eHus 1 > reoMeTPUYecKuXx, GU3NIECKUX U APYTUX 3319
cucreMaTu3a- U1 3HAaHUKI
KonTposapHas pabora N2 3 1
MaBa X. UHTerpan 17 Beruncaars npubImkEHHOe 3HAUEHYe TUIOAU KPHU-
BOJIMHEWHOU TpaIlenuu.
54 ITeppoobpasHas 2 Haxoauthb nepsoo6pasHble QyHKIU: Y = XP, rje
55 IIpaBusIa HaXOXK/IEHHUA 2 pPOR,y=sinx,y=cosx,y =tgXx.
nepBoodpas- Haxoauth mepBoobpasubie pynknuii: f (x) + g(x), kf
HbIX () u f (kx + b).
56 [Ty1o1ma1b KPUBOJIMHEHHOU 3 BpIUmcIIATh IUI0IAIU KPUBOJIMHEWHON Tpamnenuu
Tpare- ¢ nomoIibio Gopmysisl Heiorona—JleiibHUIIA.
[HH 1 HHTErpal HaxoauTh npubIMKEHHbIE 3HAUYEHUS HHTEIPAJIOB.
57 Bulunc/ieHre HHTerpaioB 2 BhruncaAaTh IUIONMIAAb KPUBOJIMHEHHOW Tpalenuu
58 BrluncieHue Ioiagen C IIOMOTIbIO MHTETpaIa
dburyp
C TIOMOII[bI0 UHTETPAJIOB
59 IIpuMeHeHMEe TPOU3BOTHOMN 2
UHTerpa-
Jia K pellleHUuI0 TPaKTUIECKUX
337124
Ypoxk 06001IeHNS U CUCTEMATH3a- 2
MY 3HAHUH
KoutposnpHas pabora NO 4 1
Mae.a Xl. KombuHatopuka 13 IIpuMeHATh NpPU PEIeHHH 3a/ad MeTOoJ] MaTeMaThHde- CKOMH
WH/IYKI[UH.
60 IIpasusio npousse/ieHns 2 IIpUMeHATh TPABWJIO MPOU3BEJEHUsI IIPU BBIBOZIE (HOPMYJIBI
61 IlepecTaHOBKH 2 YHCIIa TIEPECTAHOBOK.
Co3maBaTh  MaTeMaTUYeCKWe  MOJENH  JUIs  PelleHus
62 Pazmemenus 2 KOMOMHATOPHBIX 3a7lad € [OMOIIbI0 IIOACYETAa 4UMcIa
63 CoueTaHHS U MX CBOMCTBA > Pa3MeleH i, IEPECTAHOBOK 1 COUETAHUH.
HaxoauTp 4ncsi0 NepecTaHoOBOK € IOBTOpeHUusAMHU. PemaTh
64 Bunom Heiorona 2 KOMOWHATOPHBIE 3a/1a4H, CBOJSIIUECS K IIO/- CUETY YHCIa
Ypoxk 060011IeHUsT U CUCTEMATHU3a- 2 COYETaHUH C IOBTOPEHUAMH.
[UH 3HAHTH IIpumenaTs bopmysty 6ruHomMa HpioToHA.
IIpy BO3BemeHWMH OWHOMA B HATYPaJbHYIO CTEIEHb
Kontponpras pabora N0 5 1 HAXOAUTh OMHOMUATbHBIE KOA(POUIHMEHTHI TIPU MO- MOIIU
TpeyrosibHUKa Ilackansa
naea Xll. 9nemMeHThbI Teopuun 13 IIpuBoguts IIpUMeEpPbL CIIy4alHbIX, JIOCTOBEPHBIX u
BepOHTHOCTeFI HEBO3MOXKHBIX COOBITHH.
3HaTh OIpezie/ieHne CyMMbl W TIPOU3BENEHUS COOBbI- THU.
65 CoBurTust 1 3Hatp OIIpeiesIeHre BEPOSITHOCTU coObITHSA B
KJIACCHYECKOM TIOHUMAaHH.
66 Kom6unanus cobeituii. [Ipotuso- 2 IIpuBOAUTH IPUMEPHI HECOBMECTHBIX cOObITHI. Haxo- IUTh

67
68

TTOJIOJKHOE COOBITHE
BeposATHOCTH COOBITHS
CrnoxxeHue BEPOATHOCTEN

BEPOSITHOCTh CYyMMBI HECOBMECTHBIX coObrTwii.Ha- xomuTh
BEPOSTHOCTh CYMMBbI TPOU3BOJIBHBIX COOBITHH. KMeThb
IpeAcTaBjeHue 00 YCIOBHOH BEPOATHOCTU COOBITHH.
3HaTh CTPOTOe OIlpefiejieHne He3aBUCUMO- CTH IBYX
COOBITUH.




69 HesaBucumsie cOObITHSA. . 2 VMeTh TNpejcTaBJIeHHE O HE3aBUCUMOCTU COOBITHMH U
YMHOKeHHUE BEepOATHOCTeH HaxXO/IUTh BEPOATHOCTH COBMECTHOTO HACTYIIEHUS TaKUX
70 CraTucruueckasi BEpOATHOCTb 2 COOBITHIA.
BBIYHC/IATh BEPOATHOCTH IMOJyUEHUsT KOHKDETHOTO YHCIa
VPOK 0GOBIIEHNS 1 CHCTeMATH3A- 1 YCIIEXOB B HCIIBITAHUAX BepHyIn
Y 3HAHUH
KoutposnpHas pabora NO 6 1
naea Xlll. Ctatuctuka 9 3HaTh [OHATHE CJIYyJalHOH BEJIUYMHBI, IPEACTABIIATH
pacrpesieneHue 3HAYEHUH JIUCKPETHOU CIy4yanHOU
71 CitydaiiHble BeJTMYUHbI 2 BEJIMYUHBI B BH/IE YAaCTOTHOU TabJIHUIbI, TMOJUTOHA YACTOT
(OTHOCUTEIBHBIX YaCTOT).
72 LenTpanbHble TEHAECHIN 2 IIpencraBnaTh pacrpeziesieHue 3HAYEHUN HEIpephIB- HOU
CIyJalHOH BEJIMYUHBI B BHUJE YACTOTHOM  TabJu- LBl U
73 Mepsi pas6poca 3 THCTOIPAMMBI.
Vpok 0606 s 1 CHCTeMATH3A- 1 3HaTh MOHSITHE TE€HEPAJTbHOU COBOKYIMHOCTH W BBI- GOPKH.
o~ IIpuBOAUTh TPUMEPHI  PENpPE3eHTATUBHBIX BbI- OOPOK
3HAUEHWN CJIyJallHOW BEeJIMYWHBL. 3HATh OC- HOBHBIE
IIeHTpaJbHbIE TEHAEHIIMW: MOy, MeAuaHy, CpeHee.
HaxonuTh IeHTpaJIbHbIE TEHJEHIIUU y4eb- HBIX BBHIOOPOK.
3HaTh, Kakasg W3 [EHTPAIbHBIX TEH- JEHIIUH HAWIyUIIAM
00pa3zoM xapaKTepU3YeT COBO- KYITHOCTb.
lIMeTh TpeZCTAaBJIEHHE O MaTeMaTHYeCKOM  OXHAAa-  HUM.
KontposipHast pabora NO 77 1 BeruncnATe  3HaYeHHE — MaTeMaTHUYeCKOTO — OXKHJa-  HUA
CITyJaiiHON BEJIMIMHBI C KOHEYHBIM UKMCJIOM 3HA- YeHUH.
3HATH OCHOBHBIE Mephl paszbpoca 3HAUEHUN Cay4dali- HOH
BEJIMYMHBI: pa3MaX, OTKJIOHEHHME OT CPEIHEro W JAUCIIEPCUIO.
HaxonuTth Mepbl pa3bpoca CIydyaiitHON BeJIMYUHBI ¢ HEOOJIBIITIM
YHCIOM Pa3JTUYHBIX €€ 3HA- YEHU I
NToroBoe noBTOpEHUE Kypca 26




FreomeTpus
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Pasznennt

Tembl

KoJj-Bo yacoB

XapaKkTepuCTHKA OCHOBHBIX BU/IOB JesITeJIbHOCTH
Y4eHHKa
(Ha ypoBHe y4eOHBIX JeiicTBHUIT)

Beeoenue

IIpeamer crepeomeTpun.
AKCHOMEI CTEpEOMETPHHI

[NepeuncasiTe OCHOBHBIE (PHUTYPHI B IPOCTPAHCTBE (TOUKA,
mpsiMasi, IUIOCKOCTB), (OPMYIHPOBATH TPH aKCHOMEI 00
UX B3aHMHOM pAacCIOJIOKCHHH M WIUTIOCTPHPOBATH ITH
AKCHOMBI ITPUMEPaMH U3 OKpYIKaloIeil 00CTaHOBKU

Hekoropsie cnencraus u3
aKCHOM

DopMynHMpoBaTE M IOKA3bIBATH TEOPEMY O IUIOCKOCTH,
MIPOXOJSALIEN yepe3 NpsAMYIO U HE JIEKAILYI0 Ha HEH TOUKY,
U TEOopeMy O IUIOCKOCTH, HpOXOAsmed depe3 JBe
HepeceKaroIuecs MpsiMble.

Hapannen

bHOCHb BPAMBIX U njaockocmeil.
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ITapannenbHOCTh MPSMBIX,
MpsIMOM M TJIOCKOCTH

®DopMyIHpOoBaTh ONpeAeiCHUEe MapaUleIbHBIX NPSAMBIX B
MPOCTpaHCTBE, GOPMYIHPOBATh U AOKA3bIBATh TEOPEMBI O
MapayieNbHBIX MPSAMBIX; OOBACHATH, KaKHe BO3MOKHBI
CIIy4ad B3aHMHOT'O PACIIONIOKEHUS NMPSIMOM U IUIOCKOCTH B
MPOCTPAHCTBE, U MPUBOAUTH WILTIOCTPUPYIOIINE IPHUMEPHI
u3 OKpy>Karomen 00CTaHOBKUY; (dbopMyIHpOBaTH
ONpENENEeHNE MapauleNbHbIX NPsSMOA U IIIOCKOCTH,
¢dopMynHpoBaTh WM JIOKa3bIBaTh  YTBEPXKICHHE O
MapajuleIbHOCTH  NPSAMOH ¥ IIOCKOCTH (CBOWCTBA H
NpU3HAK); pemiath 3aJadd HA  BBUHCICHHE |
JI0Ka3aTeNnbCTBO, CBSI3aHHbBIE co B3aMMHBIM
PacoJIoKEHHEM IPSAMBIX U INIOCKOCTEH.

B3anmMHoe pacnonoxeHue
MPSMBIX B IPOCTPAHCTBE

OOBsICHATh, Kakue BO3MOXHBI Cllydad B3aUMHOTO
pacmoyioKeHus1 ABYX TNPSIMBIX B TPOCTPAaHCTBE, U
MPUBOIUTH WILUTIOCTPUPYIOIIHE MIPUMEPHI; (OPMYIHPOBATH
ompesieNieHne CKPEIIUBAIOIINXCS TIPSIMBIX,
(hopMyITHpOBaTh U JIOKa3bIBATh TEOPEMY, BHIPAKAIOIIYIO
MPU3HAK CKPEMIMBAIOMINXCS TPSMBIX, U TEOpEeMy O
IJIOCKOCTH, TPOXOasIIeH gepes OITHY u3
CKPCIUBAIOIINXCSA TMPSIMBIX W MapalIeNbHBIX JIPYToi
mpsSIMOH; OOBIACHATH, KaKWe MBa Jy4a Ha3BIBAIOTCS
COHAamNpaBJICHHBIMU, (OPMYyIMpPOBaTE W  JIOKAa3bIBaTh
TeopeMy 00 yIiIax C COHANpaBICHHBIMH CTOPOHAMU;
OOBSACHSTD, KaKue Ba nTyda Ha3BIBAIOTCS
COHAMNpaBJICHHBIMU, (OPMYIHUPOBATE W  JIOKAa3bIBATh
TeopeMy 00 yrjiax ¢ COHAIPaBJICHHBIMH CTOPOHAMH,
OOBSACHSTD, 4TO Ha3bIBAETCS YTIIOM MEXITY
MEPECeKAIOMIMMHCS ~ TPSAMBIMH U YIJIOM  MEXIY
CKpEIIMBAIONIMMHUCA TMPSMBIMH; pemaTh 3aJayd  Ha
BBIYUCJIEHHE U JI0KA3aTEILCTBO, CBSI3aHHBLIC CO B3aMMHBIM
PaCIIOJIOKEHHEM JABYX MPSIMBIX M YTIOM MESKIY HAMHU.

[TapannenbHOCTb MIOCKOCTEN

®dopmynHupoBaTh orpeziesieHue TIapauIeIbHBIX
IUIOCKOCTEH, (POPMYJIMPOBATH U JIOKA3bIBATh YTBEPIKICHUE
O TpH3HAKE M CBOWCTBAaX NapauIeNIbHBIX IUIOCKOCTEH,
WCIIOJIb30BATh ATH YTBEP KACHHS IPH PELICHHUH.

Terpasap u napamienenumnesn

OObBsicHATD, Kakas (urypa Has3bIBaeTCsl TETPAdIPOM H
Kakas Mapajulelenunes oM, MOKa3blBaTh Ha uYepTexax U
MOJENAX WX DJJIEMEHTHI, H300pakaTh 3TH (UTYphl Ha
PUCYHKaX, WIIIIOCTPHUPOBATH C WX IOMOIIBIO Pa3JIMYHBIC
CIIy4ay B3aUMHOTO PACIOJIOKEHHUS MPSIMBIX IUIOCKOCTEH B
MPOCTPAHCTBE; (hopMyIHpOBaTH u JIOKa3bIBaTh
YTBEpPKJICHHUSI O CBOHWCTBAX MapaJulelenunenia; OObsCHITD,




YTO HA3bIBACTCs CCUCHUCM TCTpadapa (napannenennr[eua),
peuiath 3agadd Ha MOCTPOCHUEC CEUCHUI TCeTpadapa U
napajuicjicnmneaia Ha YepTekKe.

Pemenue 3amau 1o teme
«IlapannenabHOCTH NPSMBIX U
IJIOCKOCTEH»

Pemats 3aJa4y, CBA3AHHBIC C BBIYUCJICHUSIMU YTJIOB
MCKIAY IMpsAMBIMU W Ha BBIYUCICHUSA B TETpa’aApc U
napajjicjicnmneac.

IlepnenouKynapuocns npAMbIX U
naockocmeil.
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IlepnennuKynspHOCTL NPAMOM
U TIOCKOCTH

®opMyIHpOBaTh  ONpeleNeHHe  NEepHeHIUKYJISPHBIX
IPSIMBIX B IPOCTPAHCTBE; (OPMYIMPOBATh U JOKA3bIBAThH
JEeMMY O TEpHCHAWKYJSIPHOCTH JABYX TapajlIeiIbHBIX
OpSAMBIX K  TpeTeeidl  mpsMoH;  (OopMyJIHpPOBaTh
OmpeesicHue NpSAMOM, MEPIEHANKYJISIPHON K IJIOCKOCTH,
W TPHUBOIUTH  WUIIOCTPHPYIOIIME  MPUMEPBl W3

OKpy Karomen 00CTaHOBKH; (dbopMyIHpOBaTH "
JIOKa3bIBaTh TeOpeMbl ( TPSAMYI0 W OOpaTHyI0) O CBS3M
MEXIY MapajuIeNbHOCTHIO MIPSIMBIX u ux
NEepPHEeHANKYISIPHOCTBIO K IUIOCKOCTH,  TEOopeMmy,

BBIP@XKAIOUIYIO MPU3HAK MEPIECHANKYJISPHOCTH MPSIMOU H
IUIOCKOCTH, M TEOpeMy O CYIIECTBOBAaHHH IPSIMOH,
MPOXOJSIIEH Yepe3 JaHHyI0 TOUKY M HEPIEeHIUKYIIPHOM
K JIaHHOHM IUIOCKOCTH; PEIIaTh 33a7a4d HA BBIYHCICHHE H
JIOKa3aTelIbCTBO, CBSI3aHHBIE C IEPHECHIUKYJISIPHOCTHIO
TPSIMOH M TITIOCKOCTH.

[lepnenauKysIp ¥ HAKJIIOHHBIE.
Yron Mexay npsmMon u
IUIOCKOCTBIO.

OOBSICHATD, YTO TAaKOE MEPHECHAMKYJSP M HAKIOHHAs K
IUIOCKOCTH, YTO HAa3bIBAaeTCSA MPOEKIMEH HAKIOHHOH, 4TO
Ha3bIBACTCS PACCTOSIHUEM: OT TOUKH JI0 TNIOCKOCTH, MEXKILY
MapajuleIbHBIMHE  TUIOCKOCTSIMH, MEXAY MNapaulelbHbIMU
OpsSIMOM M TUIOCKOCTBIO, MEXKIY CKpPEILIMBAOIMMUCS
npsAMbIME; (OPMYJIUPOBATH U JI0Ka3bIBAaTh TEOPEMY O TPEX
NEepPHEeHANKYISIpax U MPUMEHATh €€ MpH pPEeIeHUH 3a/1a4;
OOBSACHSTh, YTO TaKOE€ OPTOTOHAIbHAS HPOEKIHS TOYKH
(¢urypsl) Ha IIOCKOCTb, U JIOKA3bIBAaTh, YTO MPOEKIUEH
IpsSIMOM Ha IUIOCKOCTh, HE MEPNEHANKYISIPHYIO K 3TOH
IpSIMOH, SBJIACTCS TIpsMasi; OOBACHSTH, UTO HA3bIBACTCS
YTIIOM MEX[IY MPSAMOH U INIOCKOCTHIO M KAKMM CBOWCTBOM
OH o0manaer; OOBSACHATb, UYTO TaKoe IEHTpaIbHAas
MPOEKIHsI TOUKHU (PUTYpPBI) Ha MIIOCKOCTB.

JByrpaHHbIi yroJi.
[epneHauKyIIPHOCTD
TIOCKOCTEN

OOBsicHATD, Kakas (Urypa Has3bIBaeTCsl JBYTPAHHBIM
YIIOM M KaKk OH H3Mepsercs; JOKa3blBaTb, YTO BCE
JIMHEMHbIE YIUIBI JBYTPAaHHOIO yIJla PaBHBL APYT JAPYTY;
OOBSICHATH, YTO TAaKO€ Yrojl MEXIY INepeceKaroInMUcs
IUVIOCKOCTSIMU U B KakuX Ipelenax OH W3MEHSETCs,
dbopMyIpoBaTh OIpeJieNIeHne B3aMMHO
NEepPHeHANKYJSIPHBIX — IUIOCKOCTeH, (opMyiupoBath H
JIOKa3bIBaThb TEOPEMY O IpPHU3HAKE MNEPHEHIUKYISIPHOCTU
JIBYX IUIOCKOCTEH; OOBSICHATH, KaKOW Mapaiieenure]]
Ha3bIBAETCSl  INPSAMOYTOJBHBIM,  (opMynmpoBath H
JIOKa3bIBaTh YTBEP)KICHUS O €ro CBOMCTBaX; OOBSICHATS,
Kakas (Urypa Ha3pIBaeTCsi MHOTOTPAaHHBIM (B 4aCTHOCTH,
TPEXTPAaHHBIM) YTJIOM M KaK Ha3bIBAIOTCS €r0 3JIEMEHTHI,
KAKOW MHOTOIPaHHBIM YIroJl Ha3bIBAa€TCSl BBIILYKIIbIM;
(GopMyIHMpOBATh W JOKA3bIBATh YTBEP)KACHHE O TOM, YTO
KOKIBIA IJIOCKMM Yroja TpEXIPAHHOIO YIJIa MEHbIIE
CyMMBI JBYX IPYTUX IUIOCKUX YIJIOB, U TEOPEMY O CyMME
IUIOCKMX YIVIOB BBIIIYKJIOT'O MHOTOI'PAHHOIO yTJja; pelaTh
3a1a4d = Ha  BBIYMCIEHME W JOKAa3aTeNbCTBO €
HCIOJIb30BaHUEM TEOPEM O IEPIEHAUKYIIAPHOCTH IPAMBIX
U IUIOCKOCTEH, a Tak e 3aJayl Ha NOCTPOCHHUE CEUCHMI
IPsIMOYTOJIBHOIO IIapajuIeIeIIUIIe1a Ha YEPTEKE.

Pemenne 3amau  1mo  Teme
«IleprieHANKYISAPHOCTH NPSIMBIX
M IJIIOCKOCTEH»

Pemats 3aJa4yu, CBA3aHHBIC C BbBIYUCJICHUSIMHU YIJIOB
MCKIY HpHMOﬁ " IUIOCKOCTBIO, MEKAY HIIOCKOCTAMHU, C
BbIYUCJICHUAMHU HNPAMOYTOJIbBHOT'O ITapaJUICJICTIUIIC 1.




Munozozpannuxu.
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ITonstue MHOTOIPaHHHKA.
IIpuzma

OOBsICHATH, Kakas QUrypa Ha3bIBa€TCsi MHOTOTPaHHHKOM
W Kak Ha3bIBalOT €ro 3JEMEHTHI, KaKOW MHOTOTPaHHUK
Ha3bIBAETCS BBIITYKJIBIM,  NIPUBOJHUTH  IPHUMEPHI
MHOTOTPaHHUKOB; OOBSCHSITh, YTO TAaKOE T€OMETPHUYECKOE
Telno; (OopMyJIMPOBaTh U JI0Ka3bIBaTh TEOpEMy Dinepa s
BBIITYKJIBIX ~ MHOTOTPAaHHHMKOB;  OOBSCHSATH,  KaKOi
MHOTOTPaHHMK HAa3bIBACTCSI NMPU3MONW M KaK HA3bIBAIOTCA
€ro OJJIEMEHTHI, Kakas Mpu3Ma Ha3bIBACTCS MPSMOH,
HaKJIOHHOHM, TIpaBWJIBHOW, W300pakaTh TIPU3MBI Ha
PHCYHKE; OOBSICHATH, YTO HA3bIBACTCS IUIOIMAABIO ITOIHOM
(60KOBOIT) TOBEPXHOCTH MPHU3MEI, BBIBOIUTH (OPMYITY
IUIOIIAJ OPTOTOHAJIBHOM MPOEKIMH MHOTOYTOJNIBHUKA H
JIOKa3blBaTh NPOCTpaHCTBeHHYI0 Teopemy Iludaropa;
pemiate 3aJayd Ha BBIYMCIEHHWE U JJOKA3aTeJbCTBO,
CBSI3aHHBIE C TIPU3MOI.

IIupamuna

OOBsICHATD, Kakas (pUTypa Ha3bIBACTCS MUPAMHION M Kak
Ha3bIBAlOT €€ DJEMEHTHI, 4YTO Ha3bIBACTCS IUIOIIAJBIO
noJHOW (OOKOBOM) MOBEPXHOCTH NMUPAMHIBI; OOBSCHATD,
Kakas NMpaMuia Ha3bIBaeTCS IPAaBUIBHOW, JOKa3bIBATH
YTBEPKICHHE O CBOWCTBAX €€ OOKOBBIX pébep M OOKOBBIX
rpaHeil W TeopeMy O IUIOMAIM OOKOBOM IOBEPXHOCTH
MPaBIJILHON MUPaMUABL; 00BACHITH, KAKOI MHOTOTPaHHUK
Ha3bIBACTCS yCEUYEHHOW MUPaMUION M KaK Ha3bIBAIOTCS €€
3JIEMEHTHI, JOKa3blBaTh TEOPEMY O IUIOMIAAH OOKOBOM
[IOBEPXHOCTU  IPAaBUJIBHOM  yCEUEHHOM  IUPAMUJBL,
n300paxkaTh NMUPaMHIBl Ha PUCYHKE; pellaTh 3aJadd Ha
BBIUMCIEHUE M J0Ka3aTelIbCTBO,  CBS3aHHBIE  C
NUpAMUJIaMU, a TAKXKE 3a7a4d Ha IOCTPOCHUE CEYCHUH
IIUPAMMU/JL Ha YEPTEKE.

HpaBI/IJ'II)HLIe MHOT'OI'paHHUKHU

OOBACHATh KakHe TOYKHM HA3BIBAIOTCA CHMMETPHUYHBIMU
OTHOCUTEJIBHO TOYKH (TIPSMOH, IUIOCKOCTH), YTO TaKoe
LEeHTP (0Ch, TIOCKOCTh) CHMMETPHU (DUTYPHI, TIPUBOAUTD
npuMepsl GUryp, o0IagaronIuX 3IEMEHTaMH CHMMETPHH,
a TaK e NMPUMEPbl CUMMETPHH B apXHTEKTYpe, TEXHUKE,
pUpoJie; OOBACHATH, KaKOM MHOTOTPAaHHMK HAa3bIBACTCS
OpaBUJIBHBIM,  JOKa3blBaTb, 4YTO HE  CYyIIECTBYET
IPaBUIBHOTO  MHOIOTPAaHHMKA, TpPaHAMH  KOTOPOro
SIBIISIIOTCSI TIPABIJIBHBIE N-YTOIBHUKH IPH N>6; OOBACHATH,
KaKHe CYIIECTBYIOT BUABI IPaBIIIBHBIX MHOTOIPAaHHUKOB U
KakMMH  3JE€MEHTaMH CHMMETPUH OHHM  O0JIaJaloT.
Vcnonp30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI IIPH H3YIECHUH
TeMbl «K MHOTOTpaHHUKUY.

Pemenne 3amau 1o TeMe
«MHOTOrpaHHUKH»

Pemiats 3aaun Ha BRIYMCIICHHUE JIEMEHTOB U IUIOMIAASH
TMOBCPXHOCTHU NPU3MBI U ITUPAMUJIBI.

3axniouumensvnoe nogmopenue Kypca
2eomempuu 10 knacca

10

Hroro

68

K/P-3




11 Knacc

Pa3znennl

Tempbl

Kou-Bo yacoB

XapaKTepPlCTl/IKa OCHOBHBIX BUJIOB N€ATCJIBHOCTH
YueHuka

(Ha ypoBHe y4eOHBIX JelicTBHI)

Bekxmopui 6 npocmpancmee.

IlonsiTue BexTOpa.

@dopMyaHpoBaTh ONPENEICHNE BEKTOPA, €T0 AIHHBI,
KOJUIMHEAPHBIX U PAaBHBIX BEKTOPOB, IPUBOJUTH IPUMEPHI
(U3HMYECKUX BEKTOPHBIX BEUUUH

CroxeHne 1 BBIYUTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpA
Ha 9HCIIO.

O6LHCHHTL, KakK BBOJISTCS ACUCTBHUS CIOKEHUS BCKTOPOB,
BbIYMTAHHUC BEKTOPOB U YMHOKCHUC BCKTOPOB Ha YHCJIO,
KaKHUMHU CBOMCTBAMHM OHU 06J'IaﬂaIOT, YTO TAaKOC MpaBUIIO
TPCYTOJIbHUKA, IPaBUJIO MapajuiejorpaMMa U IpaBuiio
MHOTOYT'OJIbHHUKA CJIOKCHHUA BEKTOPOB, pClIATh 3a1a4u,
CBA3aHHBIC C HeﬁCTBHHMH HaJl BEKTOpaMH

KommnanapHbie BEKTOPBI.

OOBSICHATD, KAKHE BEKTOPBI HA3bIBAIOTCS
KOMIUTaHapHBIMHU; (GOPMYIHPOBATh U JOKa3bIBaTh
YTBEPXKICHHE O MMPU3HAKE KOMIIAHAPHOCTH TPEX
BEKTOPOB; OOBSICHATB, B YEM COCTOMT NTPABUIIO
TIapaJuIeNenuIe1a CI0KEeHU TPEX HEKOMIUTAaHAPHBIX
BEKTOPOB; (hOPMYIMPOBATH U TOKA3BIBATH TEOPEMY O
Pa3I0KEeHUH JIF0O0TO BEKTOpa MO TPEM JTaHHBIM
HEKOMIUTaHApHBIM BEKTOpaM; MPUMEHSATh BEKTOPHI U
pelIeHNH TeOMETPHUECKUX 3a1a4

Memoo

Koopouham 6 npocmpancmeae.
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Koopaunatse! TOUKH U
KOOPJMHATHI BEKTOPA.

O6'b$ICH51TI), KaK BBOJAUTCA MPAMOYTOJIbHAasA CUCTEMaA
KOOPJMHAT B IPOCTPAHCTBE, KaK ONPEACISIOTCS
KOOpJIMHATBI TOUKU U KaK OHM Ha3bIBAIOTCA, KaK
OTIPEIEISTIOTCST KOOPIMHATHI BEKTOPa; (GopMyIupoBaTs U
JIOKa3bIBaTh YTBEPXKIEHUS; O KOOPJUHATAX CYMMBI U
Pa3HOCTH IByX BEKTOPOB, O KOOpAWHATaX MPOU3BEACHUS
BEKTOpa Ha YUCIIO, O CBSI3U MEX1Yy KOOPAMHATAMU BEKTOpa
1 KOOpAMHATaMU €r0 KOHIIA U Hayaja; BBIBOJUTH U
HCTIOJIB30BATh MIPH PELICHNH 33134 (opMyIIbl KOOPAUHAT
CEepEeaMHbBI OTPE3KA, JJIMHBI BEKTOPA U PACCTOSHUS MEXKIY
JABYMs TOUKaMH; BEIBOAWUTH YPaBHCHHUC C(bepm JaHHOT'O
pajnyca c IEeHTPOM B JIaHHOW TOUKE

CkanspHoe pou3BeIcHNE
BEKTOPOB.

OOBACHATH, KaK OIIPEeIIeTCs yToJl MEeXIAy BEKTOpaMHu;
(bopMyIUpOBaTh ONPEAENEHUE CKASIPHOTO IPOU3BEICHU
BEKTOPOB; (hOPMYIHPOBATE U TOKA3BIBATh YTBEPIKICHUS O
€ro CBOMCTBaX; KaK BBIYUCIIUTH YTOJI MEXIY ABYMs
MIPSMBIMH, @ TaK)Ke YTOJ MEXIY MPSIMOH M TNIOCKOCTBIO,
WCTIONB3YS BBIPAXKEHHE CKAJSIPHOTO MTPOM3BEICHUS
BEKTOPOB Yepe3 X KOOPMHATHI; BEIBOJIUTH YPAaBHEHNE
TUIOCKOCTH, IPOXOSIIEH yepe3 NaHHYO0 TOUKY
HEepIEeHIUKYIIPHON K JAHHOMY BEKTOPY, U (OPMYITy
PaccTOSIHUA OT TOYKH JI0 IUNIOCKOCTH; IPUMEHSTh
BEKTOPHO-KOOPAWHATHBIA METOJ IIPU PEIICHUN
TeOMETPUUECKUX 33734

JBrxeHus.

OOBACHATD, UTO TaKO€ 0TOOPAKEHHNE IIPOCTPAHCTBA HA
ce0s ¥ B KAKOM Clly4ae OHO Ha3bIBACTCSI ABHKEHUEM
MIPOCTPAHCTBA; OOBSICHATD, YTO TAKOE LIEHTpATIbHAS
CHMMETPHSI, 0CEBasi CHMMETPHSI, 3epKalbHasi CHAMMETPHS U
rapaJuleNbHBII TepeHoC, 000CHOBBIBATH YTBEP)KACHUS O
TOM, YTO 3TH OTOOpaKeHUs IIPOCTPAHCTBA HA ceOs
SIBIISIFOTCS! IBYPKEHUSIMH; OOBSICHSTB, YTO TAKOE
LEHTpaIbHOE 1101001e(TOMOTETHS) U TpeoOpazoBaHme
110100151, KaK C TOMOIIBI0 NpeoOpa3oBaHus 1101001




BBOJUTCA IIOHATUC HO,HO6HI)IX (1)I/Il"yp B IMTIPOCTPAHCTBE;
MNPUMCHSATL JBUXXCHUA U HpeO6pa3OBaHI/IH HOﬂO6I/IH npu
PEeUICHUN TCOMETPHUICCKUX 3adaq

Hununop, xonyc, wap.
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Hununnp.

OOBSICHATB, YTO TAKOE IWIMHAPUYIECKAs TIOBEPXHOCTH, e&
00pa3yolye U 0Ch, KAKOE TEJIO Ha3bIBACTCS LIMIIMHIPOM H
KaK Ha3bIBAIOTCS €TO JIEMEHTHI, KaK MOIYYUTh LUIUHIP
IMyTEM BpaIleHHs MPSIMOYTOJIHUKA; H300paKaTh HUIMHID
U €TO CEYEHUs MIOCKOCTBIO, MPOXOIAIIEH Yuepe3 0Ch, U
IUTOCKOCTBI0, EPIICHANKYJISIPHON K OCH; OOBSICHATB, 9TO
MIPUHUMAETCS 32 IUIOMAb OOKOBOH ITOBEPXHOCTH
LUIHNHIPA, U BEIBOAUTH (DOPMYJIIBI TSI BEIYUCICHHSA
OOKOBOI ¥ MOJHOW MOBEPXHOCTEH LMIMHPA; peIaTh
3a/1a4y Ha BBIYMCIICHUE U JOKA3aTENIbCTBO, CBSI3aHHBIE C
LIUIMHIPOM

Konyc.

OOBACHITH, UTO TAKOEC KOHMYECKAsI TOBEPXHOCTH, €&
o0pasyrolire, BepInHa U 0Ch, KAKOE TEJI0 Ha3bIBAETCS
KOHYCOM U KaK Ha3bIBAIOTCS €r0 3JIEMECHTBI, KaK TOYYUTh
KOHYC IyTEéM BPAIICHUS TPAMOYTOJILHOTO TPEYTOJIbHUKA,
n300paXkaTh KOHYC U €ro CEUEHHUs MIOCKOCTHIO,
MPOXO/ISIIEH Yepe3 0Ch, U IIOCKOCTHIO,
MEPHCHANKYISPHON K OCH; OOBSICHATH, YTO IPHHUMAETCS
3a IUI0IIa/1b OOKOBOM MTOBEPXHOCTH KOHYCA, U BHIBOAUTH
(hOpMyIIBI TSI BBIYUCIICHHS TUIONIAeH OOKOBOM M MOTHOMN
MOBEPXHOCTEH KOHYCa; OOBSICHATD, KAaKOE TEJIO
Ha3bIBACTCSI YCCUCHHBIM KOHYCOM U KaK €ro MOJYYHTh
nyTEM BpAIlCHHUsI IPSIMOYTOIBHOM TpAaIeI[HK, BBIBOJAUTH
(dhopMyaTy IS BBIYMCIICHUS IO OOKOBOM
MOBEPXHOCTH YCEUEHHOTO KOHYCA; pelarh 3a1aui Ha
BBIYUCIICHHE U JOKA3aTEIbCTBO, CBA3aHHBIC C KOHYCOM U
yCce4EHHBIM KOHYCOM

Cdepa.

DopmynHpoBaTh OpeaeIeHus cepsl U mapa, uX HeHTpa,
panuyca, IuaMeTpa; UCCIeI0BaTh B3aUMHOE
pactmonoxxeHue cephl U IIOCKOCTH, (OPMYITHPOBAThH
oTpeieNieHNe KacaTelIbHOH IIOCKOCTH K cdepe,
(hopMyIHpOBaTh M JOKA3BIBATh TEOPEMEI O CBOHCTBE U
MIpU3HAKE KacaTeIbHOH IIIOCKOCTH; OOBICHATH, UYTO
MIPUHUMAETCS 32 TUIOMIAb ChEephl U KaK OHA BBIPAYKAETCS
yepe3 pajuyc chepbl; HCCIeI0BaTh B3aUMHOE
pacriosioxxeHue chepbl U psIMoii; 0OBICHATH Kakas chepa
HA3bIBAETCS BIMCAHHOHN B IIIJINHAPUIECKYIO(KOHUIECKYTO)
MOBEPXHOCTh U KaKHe€ KPUBBIE MOTYIAIOTCS B CEUSHHIX
UUIUHAPUYECKON U KOHMUECKOH OBEPXHOCTEHN
Pa3IMYHBIMU IJIOCKOCTSAMM; PEIIATh 33Ja4l, B KOTOPBIX
(GuUrypupyoT KOMOMHAITMH MHOTOTPaHHHKOB U TEJ
BpAIICHHUS

Pemenue 3amau

Pemats 3a1aun, B KOTOPBIX GUTYPHUPYIOT KOMOMHAIIMN
MHOTOTPaHHHMKOB U TeJI BpalleHus. Vcnons30BaTh
KOMITBIOTEPHBIE TIPOTPaMMBbI TIPH H3yUCHUH.

Oo6vemur men.

17.

OOBEM IPSIMOYTOJILHOTO
napajuieieniumne sia

OOBACHATD, KaK U3MEPSIOTCS 00BEMBI TETI, TPOBOJISA
AHAJIOTHIO C U3MEPEHUEM IUIOIIAIeii MHOTOYTOJIbHUKOB,
(hopMynHpOBaTh OCHOBHBIE CBOMCTBA 0OBEMOB H
BBIBOJIUTH C UX TOMOIIBIO GOpMYITy 00BEMA
MPSIMOYTOJIHHOTO MapaJuIeNIeTuIe 1a

O06BEM psIMOi TPU3MBI

DopMynHpoBaTh U T0OKa3bIBATh TEOPEMBI 00 00BEME
TIPSIMOH MPHU3MBI 1 00bEME LIMIIMHIPA; PEeLIaTh 3a1a4H,
CBSI3aHHBIC C BBIYMCIICHHEM 00bEMOB ITHX TEl

OOBEM HaKIIOHHOM PU3MBI,

BeiBoinTh MHTETpATBHYIO (GOPMYITY ISl BEIYMCICHUS
00BEMOB TeJ M JJOKA3bIBaTh C €€ IIOMOIIBIO TEOPEMBI 00




MHpaMUIBI ¥ KOHyCa 00bEMe HaKJIOHHOH PUMBI, 00 00BbEMe upamMmupbl, 00
00bEMe KOHYCa; BHIBOAUTH (YOPMYIIBI AJIsl BEIYMCIICHHS
00BEMOB yCeUEHHON MUpPaMHIBI M YCEUEHHOTO KOHYCa;
pemarth 3a/iauy, CBsI3aHHbIE C BBIYUCICHHEM 00BEMOB ATHUX
Teln

O0BEéM mapa u mwiomaab chepbl 4 dopMyUpoBaTh U I0Ka3bIBaTh TEOpeMy 00 00bEMe mapa
U ¢ €€ TIOMOIIbIO BEIBOUTH (DOPMYITY TUIOINATH CHEPHI;
BBIBOJIUTH ()OPMYITY JJIsl BEIYHCIICHHS 00bEMOB IAPOBOTO
CErMEHTA U [IaPOBOT0 CEKTOPA; pelaTh 3a/1a4u ¢
npuUMeHeHHEM HOpMYyT 00bEMOB Pa3IMIHBIX TEIl

Pemenne 3agau 2
Obobwarouiee nosmopenue. 14

PaccTostHMS 11 yTIIBI B 3

TIPOCTPAHCTBE.

PaccTosiHIS B MHOTOTpaHHHKAX 1

YIisl B MHOTOTpaHHUKAX 1

[Tnomanau u 00BEMBI 2

MHOT'OI'PaHHHKOB

[Tomaau u 06bEMEBI TEI 3

BpaIlCHUS

KoopanHaTHO-BEKTOPHBIN METON 4

Hmozo 68 K/P-4




OIIMCAHUE YYEBHO-METOIUYECKOI'O U MATEPHUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUS OBPA30OBATEJIBHOM
NAEATEJBHOCTMN.

Ileuammnwie nocoousn:

1. Anrebpa u Havayla MateMaTudeckoro aHanuza.l0-11 kimaccel.:YueOHUK s
yJammxcs o01ieo0pa3oBaTeNbHBIX YUpekaeHu (0a30BbI 1 MPOQPUIBHBIN
ypoBun) / lII.A. Anumos, FO.M.Komnsirun u ap.- M.: IIpocsemenue, 2020. —
239 c.: mn.

2. EpmoBa A.Il., T'onobopoasko B.B., EpmoBa A.C. CamocTosTenbHBIE H
KOHTpPOJIbHBIE pPabOTHl MO anredpe W Havandam aHanmuza s 10-11
KJIaccoB. — 4-e u3 ., uctp.- M. MJIEKCA, 2007. - 208 c.

3. Cepree M.H., Ilandépor B.C. EI'D 2011. Maremartuka. 3amaua C3.
VYpaBuenus u HepasenctBa / Ilog pen. A.JI.CemenoBa u WU.B. fmenko.- M.:
MIIHMO, 2011. — 72c.

4. Ko3ko A.U., Tandpépor B.C.,Ceprees M.H., YUupckuit B.I'. EI'D 2011.
Marematuka. 3amaua C5. 3amauu ¢ mapametpom / Ilog pen. A.JI.CemenoBa u
N.B. Smenko.- M.: MITHMO, 2011. — 144 c.

5. EI'D 2010. Marematuka. Temaruueckue TpeHUpPOBOUHbIE 3ajaHus/B.B.
Kouarun, M.H. Kouaruna.- M.: Okcmo, 2009. - 160 c.

Iugpposvie u rnexkmponnvie obpazoeamenvHvle Pecypcol:

1. ®enepanbHblii  LEHTP  UHGOPMAIMOHHO-00PA30BAaTEIBHBIX  PECYPCOB
(PLIMOP) http://fcior.edu.ru

2. Enunas xosutekuus 1udpoBbIX 00pa3oBaTelibHBIX pecypcoB http://school-
collection.edu.ru

3.4 wmy Ha ypoK MareMaTHKd  (METOAMYECKHE  Pa3pabOTKH):

www.festival.1sepember.ru

Yuurenbckuii noptai: http://www.uchportal.ru/load/23

Coo0miecTBO B3aMomoMoIy yuntenei http://pedsovet.su/load/18

OOyuarorrass cuctema mutpus ['ymmaa «Peury EI'D» http://reshuege.ru/

Tectsl Mo Marematuke WWW.uztest.ru

[TepconanbHble CalThl yunTenei Matematuku: http://urokimatematiki.ru

http://karmanform.ucoz.ru

o ~NOOA

http://le-savchen.ucoz.ru/

http://malay.ucoz.ru/

COI'JTACOBAHO COTI'JTACOBAHO

IIporoxon 3acemanus MO yuantenen 3aMECTHUTENb JUpeKkTopa no YBP
matemaruku MBOY COLI Nel7 JL.JI.IIadopocTora
ot «30» aBrycra 2020 roma Ne 1 «_» 2020 rona
H.N.Bepuu
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