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JHlanHass mporpamMma 1o ydeOHOMY mpenMery «Maremaruka (BKIoUass anreOpy u Havaia
MaTeMaTHYeCKOrOo aHalih3a, TEeOMETPHIO)» pa3paboTaHa B COOTBETCTBHHM C TpeOOBaHHUIMHU
(benepanbHOro TOCYIapCTBEHHOTO 00pa30BaTeIbHOrO CTaHIapTa cpeaHero odmiero oOpa3oBaHUS IO
MaTeMaTHKe, Ha OCHOBE MPUMEPHON MPOrpaMMBbl CpeIHEro o0Iero oopa3oBaHus o MaTeMaTuke (CaiT
www.fgosreestr.ru omoOpena pemieHreM (eaepaabHOr0 y4eOHO-METOAMYECKOr0 OOBEAWHEHHUS MO
obmemy obpazoBanuto ot 28 wuions 2016 roma. Ilporokon Ne 2/16-3) ¢ yueToM TEMaTHYECKOIO
wianupoBanust kK YMK  III.A.Anumosa, F0.M.Konsruna, M.B.TkaueBa u ap. (Anrebpa u Hadana
MaTeMaTHYeCKOoro aHaimsa), Temarnueckoro rranupoBanus K YMK JI.C. Aranacsna, B.® byry3oBa u
ap. (Ieomerpuss 10-11 Kiaccel) M COOTBETCTBYET TpeOOBAaHMAM M TOJOXKEHUSM OCHOBHOU
obpazoBarenbHoi iporpammbl MBOYCOI Ne 18.

|. Tlnanupyemble pe3y/ibTAThl OCBOEHHS YUeOHOI0 MpeMeTa MATEeMAaTHKA.

Paznen ILranupyembie pe3yJbTaThl 0CBOCHHS YUeOHOT0 NpeaMeTa
nporpam
MBI

N3ydenue anredpsl, Hauaa MaTEMaTHUYECKOTO aHATN3a U BEPOATHOCTH U CTATUCTHKHU
B crapumieil mkojie AaéT BO3MOXKHOCTH JOCTIKEHUS OOYYAIOIIMMUCS CIICTYHOIINX
Anredpa | pe3yJibTaToB.

M HayaJja Jluunocmmele.
marematH | 1) copMHpPOBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
YEeCKOro pa3BI/ITI/I$I HaYKI/I, KpI/ITI/ItIHOCTL MBIIIJICHUA, yMeHI/Ie paCHO3HaBaTI) JIOTUYCCKHU
aHaJIH3a HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATH THIIOTE3Y OT (haKTa;

2) TOTOBHOCTb M CIIOCOOHOCTH BECTH AHAJIOT C JIPYTUMHU JIIOJAbMH, JOCTUTaTh B HEM
BeposiTHO B3aMMOIIOHUMAaHHUS, HAXOAUTh OOIIUE IIeNTU U COTPYAHUYATH IS UX JOCTHUKCHHUS,
¢Th u | 3) HABBIKM  COTpYAHMYECTBA CO CBEPCTHHKAMH, JETbMH MJIAJIIEr0 BO3PAcTa,
CTATHCTH B3POCIBIMHU B 00paszoBaTebHOM, 0OIIIeCTBEHHO MIOJIE3HOH, yuebHo-
Ka MCCJIEI0BATENbCKOM, MPOSKTHOMN U IPYTUX BUIAX JICATEIbHOCTH;

4) TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YKCJIE CaMOOOpa3oBaHHUIO, Ha
MPOTSHKCHUH BCEH  KU3HU; CO3HATEIBHOE OTHONICHHE K  HENPEPHIBHOMY
00pa3oBaHUIO0 KakK YCIOBHIO YCIHEIIHONH MNpOoPecCHOHANBHOW | OOLIECTBEHHON
JeSITEIIBHOCTH;

5) acTeTyeckoe OTHOIIEHHE K MUPY, BKJIFOYast 3CTETHKY ObITa, HAYYHOTO
TEXHHYECKOTO TBOPUYECTBA,

6) ocosHaHHBI BbIOOp Oymymieii mnpodeccMr ©  BO3MOXKHOCTEH — peanu3aiuu
COOCTBEHHBIX JKU3HCHHBIX IUIAHOB; OTHOIICHHUE K MPOPECCHOHATBHON EATEIIBHOCTH
KaK BO3MOXKHOCTH Y4acTHsl B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYapCTBEHHBIX,
00I11Ie-HAIIMOHAIIBHBIX TTPOOIIEM.

Memanpeomemnmnuwie:

1) yMeHHE CaMOCTOSITEIbHO OIPEACNIATh IEIH JCSITEIBbHOCTH W COCTABIATH ILIAHBI
NESITENIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOIUPOBATH U KOPPEKTUPOBATH
JESTEIbHOCTh, HWCIOJB30BaTh BCE BO3MOXKHBIC PECYPCHl  JUIS  JTOCTYDKCHUS
MOCTaBIICHHBIX IEJIed U peau3allii IJAaHOB JIEATETbHOCTH; BHIOMPATh YCIEIIHBIE
CTPATErvH B Pa3IUIHBIX CUTYaIUSX;

2) yMEHHE TPOJYKTHBHO OOIIATHCS M B3aMMOCHCTBOBATH B TPOIECCE COBMECTHOM
NESATCIIbHOCTH,  yYUTBIBATH  TO3UIMM  JPYTHX  YYaCTHHUKOB  JICSTCIHLHOCTH,
a¢heKkTUBHO pa3perarh KOH(OINUKTHI,

3) BIajcHHE HaBBIKAMM T03HABATEILHOW, y4eOHO-HMCCIIEOBATEILCKON U MPOSKTHOMN
JESTENIbHOCTH, HaBBIKAMHU pa3pelleHus] MmpoOjeM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUYCCKHUX 3a7ad, MPUMEHEHHUIO
pa3IMYHBIX METOJIOB IMO3HAHUS;

4) TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTEIbHON HH(GOPMAIIMOHHO-TI03HABATEILHOM
JESTENIbHOCTH, BKIIOUash YMEHHE OpPUEHTHUPOBATHCS B PAa3IMYHBIX HCTOYHHKAX
uH(pOpMallMK, KPUTHYECKH OLICHMBAaTh M HHTEPIPETUPOBATH HHGOPMAIHIO,
MOJTy4aEeMYIO W3 PAa3INYHBIX HCTOYHUKOB;
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5) yMeHHE WCIONb30BaTh CpeACTBA HWH(POPMAIIMOHHBIX M KOMMYHHKAITHOHHBIX
texHoioruil (naee — MKT) B pemeHUMM KOTHUTHBHBIX, KOMMYHMKAaTHUBHBIX U
OpPraHM3aI[MOHHBIX 33Jad C COONIOJICHUEM TpPEeOOBAHUN DSPrOHOMHKH, TEXHHUKH
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepekeHus], MPABOBbIX U 3TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

6) BrnaneHue S3BIKOBBIMU CPEACTBAMH — YMEHHE SICHO, JIOTHYHO W TOYHO HU3JIararth
CBOIO TOUKY 3pPEHUS, UCIIOJIb30BATh aJICKBATHBIE S3bIKOBBIE CPE/ICTBA;

7) BlajgcHUE HAaBBIKAMU TO3HABATEIbHOW PE(ICKCHU KaK OCO3HAHHS COBEPIIACMBIX
JEMCTBUM W MBICIUTENbHBIX IPOLECCOB, UX PE3YyIbTAaTOB W OCHOBAHMM, T'PaHMIL
CBOETO 3HAHUS W HE3HaHUs, HOBBIX II03HABATEIBHBIX 3aJad U CPEACTB MX
JOCTH>KCHHUS.

Ilpeomemmnuie

[IpeameTHble peE3ynbTaTbl OCBOEHHS HMHTETPUPOBAHHOIO Kypca MaTeMaTHKH
OpPUEHTHPOBaHBl Ha (POPMHUPOBAHME LEIOCTHBIX NPEACTABICHUNH O MHpE M OO0Imei
KYJIBTYpbl OOYYalOIIMUXCSl MyT€M OCBOCHHS CHUCTEMAaTHMYECKUX 3HAHUU U CIIOCOOO0B
JICUCTBUI HA METANIPEAMETHOW OCHOBE, a MPEAMETHBIE PE3YIbTAThl OCBOECHHUS Kypca
anreOppl M Hayal MaTEeMaTHYeCKOro aHaiu3a Ha YriayOJIeHHOM YpOBHE
OpUEHTUPOBaHbl Ha OOECIEeYEHUE TMPEUMYIIECTBEHHO Ha IOJrOTOBKY K
MOCIIEAYIOMEMY TPO(EeCCHOHATTLHOMY OOpPa30BaHHIO, PA3BUTUE HHIUBUAYATBHBIX
crocobHoCcTel oOywarommxcs myreM Oosiee TIyOOKOTO OCBOEHHS OCHOB HAayK,
CHUCTEMaTUYECKUX 3HAHUM W CHOCOOOB NEUCTBHI, MPUCYIIUX TaHHOMY YYEOHOMY
MpEAMETY.

1) chopMUPOBaHHOCTH MPEACTABICHUN O MaTEMAaTUKE KaK YaCTH MUPOBOI KyJIbTYpBI U
0 MeCTe MaTeMaTHKH B COBPEMEHHOW MMBHIM3ALMU, O CHOCOOAaX OMUCAHHs Ha
MaTEeMaTUK4YE€CKOM SI3bIKE SIBJIEHUI peabHOI0 MUPA;

2) c(hOpMHPOBAHHOCTH TMPEICTABICHUI O MATEMATUIECKUX MOHATHAX KaK O BaKHCHIITMX
MaTEeMaTUYECKUX MOJEIISAX, O3BOJISIOIINX ONMCBATh U U3y4aTh Pa3HbIE MIPOLIECCHI U
ABJICHUS; IIOHUMAaHNE BO3MOKHOCTH aKCMOMAaTHYECKOTO IIOCTPOEHHUS
MaTEeMaTUYECKUX TEOPH;

3) BiajJeHHe METOAaMH J0KAa3aTebCTB M AITOPUTMOB PELICHHS; YMEHUE UX TIPUMEHSTh,
IIPOBOAMTD JJOKA3aTeNbHbIE PACCYXKACHUS B X0/1€ PELLICHUS 3a1a4;

4) pnajJieHNe CTaHIAPTHBIMHU MPHEMaMH PELICHHS PAMOHATIBHBIX U HUPPAIMOHATBHBIX,
MOKAa3aTeNNbHbIX, CTENEHHbIX, TPUTOHOMETPUUYECKUX YPaBHEHHUH U HEPABEHCTB, UX
CUCTEM; HCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IMpPOrpamMM, B TOM 4YHCIE JUIS
MOMCKA IYTH PEIICHUs U WUTIOCTPALK PEIIeHNs] ypaBHEHUH 1 HEPaBEHCTB;

5) chopMUPOBAaHHOCTH TMPEICTABICHUI 00 OCHOBHBIX MOHSTHSX, HIACIX M METOAaX
MaTeMaTHUYeCKOIo aHalln3a;

6) cOpMHPOBAHHOCTD MNPEICTABICHUHA O Mpoleccax ¢  SBICHHUAX, HMEIOIINX
BEPOATHOCTHBIN XapakTep, O CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MMpE,
00 OCHOBHBIX MOHATHSX AJIEMEHTAPHON TEOPUU BEPOATHOCTEH; CPOPMHUPOBAHHOCTH
YMEHHMM HaXOIUTh U OLEHUBATh BEPOSITHOCTH HACTYIUIEHHSI COOBITHI B MPOCTENUIINX
MIPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapAKTEPUCTUKHU CIIyYaliHbIX BEJIUYMH;

7) BIaJicHUE HAaBBIKAMH HCIOJb30BaHHUS TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM TpH
pEIIEHNN 3a/]a4;

8) chopMHPOBAaHHOCTh MPEJCTABJICHHA O HEOOXOMUMOCTH JIOKA3aTeNbCTB MpPHU
000CHOBaHUM MaTEMAaTUYECKUX YTBEP)KICHMH M POJIM aKCHOMATUKU B MPOBEACHUU
JEAYKTUBHBIX PacCyXICHUM;

9) chopMHPOBAaHHOCTH MOHSATHWHOIO ammapara IO OCHOBHBIM pa3-lellaM Kypca
MaTeMaTUKH; 3HAaHUH OCHOBHBIX TeopeM, GOpMyJl U YMEHHS UX NMPUMEHSTh; YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

10)  chopMHPOBAHHOCTH YMEHHI MOJEIMPOBATH PEabHBIC CUTYAIlUH, UCCIICI0BAThH
IIOCTPOEHHBIE MOJENIN, HUHTEPIIPETUPOBATH MTOJIYyYEHHBIN PE3YIIbTAT;

11)  chopMHUPOBAHHOCTH MPEACTABICHHI 00 OCHOBHBIX MOHATHAX MATEMaTHYECKOTO
aHaIM3a U MX CBOWCTBax, BIAJCHHE YMEHUEM XapaKTEpU30BATh IOBEJEHUE




(GYHKIIMA, UCTTOJIP30BAHNE TIOJYYCHHBIX 3HAHWUUW /I OTIMCAHUS M aHAIM3a PEaIbHBIX
3aBHCHUMOCTEH;

12)  BiajgcHHWE YMEHHSMH COCTABJICHHS BEPOSATHOCTHBIX MOEICH 110 YCIOBHIO
3a/la4yil W BBIYUCIICHUS BEPOSITHOCTH HACTYIUICHHSI COOBITHH, B TOM 4YHUCIE C
npuMeHeHueM GopMysil KOMOMHATOPUKHA M OCHOBHBIX TEOPEM TEOPUHU BEPOSTHOCTEH;
VCCIICTIOBAHUS CIYYANMHBIX BEJIUYUH IO UX PACTIPEICIICHUIO.
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W3yuyeHue reoMeTpuu B CTaplied MIKoJe Ha YriyOJeHHOM YpOBHE JaéT
BO3MOXHOCTH JIOCTH)KEHUS O0YHAIOLMMHUCS CICAYIOIINX Pe3yIbTaToB:
Jluunocmuwie (10-11 knacc):

— c(OpPMHUPOBAHHOCT  MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAYKH; KPUTHYHOCTh MBIIUICHHS, YMEHHE DAaclo3HaBaTh
JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSI, OTJINYATh TUIOTE3Y OT (aKTa;

— TOTOBHOCTB U CHIOCOOHOCTBH BECTH JUAJIOT C IPYTUMH JIOJAbMH, JOCTUTaTh B HEM
B3aUMOINIOHMMAHUS, HAXOOUTh OOIIMEe IEeTM | COTPYyJHHYATh I HX
JOCTHKECHHUS;

— HAaBBIKM COTPYAHHMYECTBA CO CBEPCTHUKAMH, JETHMH MIIAAIIETO BO3paCTa,
B3pOCIBIMH B 00pa30BaTeNbHOW, OOMIECTBEHHO  IOJIE3HOW,  y4eOHO-
HCCJIEIOBATENbCKOM, MPOSKTHON U APYTUX BUJIAX JEATEIBHOCTH;

— TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
NPOTSDKEHUH BCEH JKM3HM; CO3HATEIBHOE OTHOIICHHE K HENPEPHIBHOMY
00pa30oBaHMUIO KaK YCIOBUIO YCIEHIHOW MPO(EecCHOHATbHOW M OOIIECTBEHHOMN
JeSITeTbHOCTH;

— DACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas OSCTETHUKY ObITAa, HAy4YHOTO U
TEXHHUYECKOTO TBOPUYECTBA;

— OCO3HaHHBIA BBIOOp Oynymiei mnpodeccut W BO3MOXKHOCTD — pealu3aliu
COOCTBEHHBIX JKM3HEHHBIX IIJIJAHOB, OTHOLICHHE K MpodeccuoHaIbHON
JEeSITETbHOCTH KaK BO3MOXKHOCTH y4acTHsl B PEIICHUH JIMYHBIX, OOIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIEHAIIMOHATIBHBIX MTPOOIIEM;

Memanpeomemnvie (10-11 knacc):

— YMEHHME CaMOCTOSITE€IbHO OINpEAesATh LEIM CBOEro OOy4YeHHs, CTaBUTh H
dopmynupoBaTh JUIsl ceOs HOBble 3agauyd B yu€0e U I03HABaTEJIbHOU
NeSITeTbHOCTH, pa3BUBaTh MOTHBBI W HWHTEPECHl CBOEH II03HABATEIBHOM
NeSITeIbHOCTH;

— YMEHHE CaMOCTOSTEIhHO IJIAHWPOBAThH IYyTH TOCTH)KEHUS 1eJel, B TOM YHCIIe
aNbTepHATUBHBIE, OCO3HAHHO BBIOUpPATh Haubosee 3(P(EKTHUBHBIE CIOCOOBI
peleHns yueOHbIX U M03HaBaTeIbHbIX 3aj1ay;

— YMEHHE COOTHOCHUTh CBOM JICHCTBHS C IUIAHUPYEMBIMH pE3YJIbTaTaMH,
OCYIIECTBIISITh KOHTPOJIb CBOEH JIEATENBPHOCTH B TIPOIECcCe JTOCTHIKECHUS
pe3ysbTara, ONpeseNaTh ClIocoObl eHCTBUI B paMKaxX MPEAOKEHHbBIX YCIOBHMA
U TpeOOBaHWIl, KOPPEKTUPOBaTh CBOW [JEHCTBUS B COOTBETCTBHH C
W3MEHSIOLIENCS CUTYallUEe;

— YMEHHE OIICHWBAaTh MPABWILHOCTh BBITOJIHEHHs YyI4eOHOH 3a/1a4i, COOCTBEHHBIC
BO3MOXHOCTH €€ pEelIeHNUs;

— BJIAJICHHE OCHOBAMHU CAMOKOHTPOJIS, CAaMOOIICHKH, IPHHATUS PpEIIeHuH Hu
OCYILECTBIICHUS] OCO3HAHHOIO BbBIOOpa B yueOHOM W TO3HaBaTENbHOU
NeSITeTTbHOCTH;

— YMEHHE NMPOIYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATh B MPOIIECCE COBMECTHOM
NeSITeTbHOCTH, YYUTHIBATH TIO3HMIMU JPYTUX YYaCTHUKOB JIESTEIHLHOCTH,
s dexTuBHO pazpemaTh KOHOIUKTHI;

— BJIQZICHHE  HABBIKAMU  [I03HABAaTEJIbHOM, Yy4eOHO-HCCIIEAOBATEILCKOM |
MIPOEKTHOM NeATeIbHOCTH, HABBIKAMU pa3pelleHusi MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSTEIbHOMY IOMCKY METOJIOB DPELICHHs NPaKTHUYECKUX
3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOI0OB IMO3HAHUS;
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— TOTOBHOCTb U CIIOCOOHOCTb K  CaMOCTOSITEIbHOH  MH(OPMALMOHHO-
IIO3HABATEJIIBHOM  JCATEIBHOCTH, BKJIKOYas YMEHUE OpPHEHTUPOBATbCA B
pa3NMYHBIX ~ MCTOYHUKAX  WHPOpMAlWH, KPUTHYECKHM  OLCHUBATh M|
UHTEPIPETUPOBATH UHPOPMALUIO, IT0JIy4aeMYIO U3 Pa3IMUHbIX HCTOUYHUKOB;

— YMEHHE HCIIOJIb30BaTh CPEICTBA WH(POPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
texHoioruit (MKT) B pemeHnn KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOJIOAECHUEM TpeOOBaHMM SPrOHOMHMKH, TEXHUKU
0€3011aCHOCTH, THUTHUEHBI, PEeCypcocOepeKeHHsI, MPAaBOBBIX M 3TUYECKUX HOPM,
HOPM HH(}OpPMAIIMOHHOM 0€30MacHOCTH;

— BJIAJICHUE A3BIKOBBIMHU CPEICTBAMM — YMEHHE SICHO, JOTUYHO U TOYHO M3J1ararb
CBOIO TOYKY 3PEHUS, UCIIOJIB30BATh aJCKBATHBIC S3bIKOBBIE CPECTBA;

— BJIaJICHHUE HaBBbIKAMU [I03HABATENBbHOM pe(IeKCHN KaK OCO3HAHUS COBEPILAEMbIX
JEUCTBUI U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN, I'PAHUL]
CBOEr0 3HAHUS M HE3HAHUSA, HOBBIX II03HABATENIBHBIX 331a4 U CPEICTB MX
JOCTUKECHMS,

Ilpeomemnvle:

1) CchopMupoBaHHOCTb MTPEACTABICHUNA O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpHI U O
MeCT€ TE€OMETPUM B COBPEMEHHOM IMBHJIM3AlMM, O CIIOCO0Aax ONWCaHHs Ha
MaTEMAaTHUYECKOM SI3bIKE SIBJICHUIM MaTEPUAIBLHOIO MUPA;

2) chOopMHUPOBAHHOCTD MPEICTABICHUN O TEOMETPHUUYECKUX MOHIATUAX KaK O BAKHEHIITNX
MaTEMaTHYECKUX MOJENSIX, O3BOJIAIOIINX ONUCHIBATh U M3y4aTh Pa3HbIE IIPOLECCHl U
SBJICHUS; IOHUMAaHHE BO3MOKHOCTH aKCMOMATUYECKOTO IMOCTPOCHUSI MAaTEMAaTUYECKUX
TEOpHI;

3) BnajeHHE T'EOMETPUYECKUM SI3bIKOM; Pa3BUTHE YMEHHUS HCIIOJIb30BATh €ro JUIs
ONMCAHHA TNPEAMETOB  OKPYKAIOLIEr0  MHpa; pa3BUTHE  IPOCTPAHCTBEHHBIX
IpeJICTaBICHUN, N300pa3UTENbHBIX YMEHHH, HABBIKOB T€OMETPUUECKUX [TOCTPOCHUI;
4) BnageHHe METOAAMHU JOKa3aTeJIbCTB M aITOPUTMOB pEIICHUs;  yMEHHE HX
IIPUMEHSATH, IPOBOJIUTH JOKA3ATEIbHBIE PACCYKACHUS B X0/I€ PELICHUS 3a/1a4;

5) Bi1azieHne OCHOBHBIMH MOHSTHUSAMH O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUECKUX
¢urypax, UX OCHOBHBIX CBOMHCTBax; C(OPMHUPOBAHHOCTb YMEHHS paclo3HaBaThb Ha
yepTexkax, MOJENAX M B pealbHOM MHUpPE T'€OMETpHUYECKHe (QUryphl; NPUMEHEHUE
M3YYEHHBIX CBOWCTB Fr€OMETPUUECKUX QUIYp U GOpMYI AJi PELICHHS] T€OMETPUUECKUX
3a/1a4 U 3a/1a4 ¢ IPAKTUYECKUM CONEP KAHUEM;

6) BilaJileHHME HaBbIKAMH HCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MpPOrpamMM IpHU
pEILLIEHNN 3a/]a4;

7) chOpMHUPOBAHHOCTh TMPEACTABICHUN O HEOOXOAMMOCTH JOKa3aTelbCTB IpHU
000OCHOBaHMM MaTEMaTHYECKUX YTBEPXKIEHUH M pOJIM aKCMOMATUKH B INPOBEJCHHUU
JEAYKTUBHBIX PacCyXIECHUM;

8) chopMHPOBaHHOCTh NOHATHUIHOIO ammapara MO OCHOBHBIM pa3fenaM Kypca
FeOMETPHH; 3HAHUSI OCHOBHBIX T€OpEM, (OPMYJI U YMEHUS UX IPUMEHSTh;

YMEHUS I0Ka3bIBaTh TEOPEMBI U HAXOJIUTh HECTaHJApTHBIE CIIOCOOBI pelIeHus 3a/1a4;

9) c(OpPMHUPOBAHHOCTh YMEHUIN MOJEINPOBATh pealibHbIe CUTYAlLlUU, UCCIIE0BATh
IIOCTPOEHHBIE MOJIEIIN, UHTEPIIPETUPOBATH MOJYYCHHBIN PE3YJILTAT

«CI/ICTCMHO-TeOpeTI/I‘IeCKHe pe3yjabTaTb»

BBIHYCKHI/IK HAYIUTCHA BblnyCKHllK noJjyuum 603MO0HCHOCHb
HAyYUmMbCa




Asredpa ¥ HA4YaJIa MATEMATHYECKOI0 AaHAJIN3a

BpinycKHUK HAYYHTCS

CB0060IHO ONIEpUPOBATH MTOHIATUSMHU:
KOHEYHOE MHOXECTBO, 3JIEMEHT
MHO€ECTBA, [I0JIMHOXECTBO,
nepeceueHne, 00beTMHEHNE U Pa3HOCTh
MHOECTB, YACIIOBbIE MHOKECTBA HA
KOOPJHMHATHOM IIPSMOM, OTPE30K,
WHTEPBaJ, MOJYUHTEPBAJI, IPOMEKYTOK C
BBIKOJIOTOW TOYKOH, rpaduaeckoe
MIPEACTABICHUE MHOKECTB Ha
KOOPAMHATHOW IUIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEUUCICHUEM U
XapaKTEPUCTUUECKUM CBOKWCTBOM;
OIIEpUPOBATh NOHATUSMU: YTBEPXKICHUE,
OTpULIAHUE YTBEPKIACHUSI, UICTUHHBIE U
JIO’KHbIE YTBEPIKJICHUS, IPUUMHA,
CJIEJICTBUE, YACTHBIN Cily4ail 0011ero
YTBEPKJICHUSI, KOHTPIIPUMED;

IIPOBEPATH MPUHAIIEKHOCTD JIEMEHTA
MHO’KECTBY;

HAXOJHTh [epeceueHre U 00beTNHEHHE
MHOECTB, B TOM YHUCJIE IPEICTABICHHbBIX
rpadu4ecKy Ha YUCIOBOM MPSMOU U Ha
KOOPJAMHATHOM IIJIOCKOCTH;

IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYXKACHUS
JU1sl 000CHOBaHMSI ICTUHHOCTHU
YTBEPKICHUM.

B nosceonesnou srcuznu u npu usyuenuu

opyeux npeomemos.

MCIIOJIb30BaTh YHUCIIOBbIE MHOXKECTBA Ha
KOOPJMHATHOM IIPSIMOM U HA
KOOPJMHATHOM TJIOCKOCTH ISl OITMCAHUS
pEAIbHBIX ITPOLIECCOB U SIBJICHUM;
IIPOBOAMTD JJOKA3aTENIbHbIE PACCYKACHUS
B CUTYallUsIX [TOBCETHEBHOM KU3HHU, IIPU
pEILIEeHNN 3a7a4 U3 JPYTUX IPEIMETOB
CB000OIHO OnEepUPOBATh MOHATHIMMU:
HaTypaJIbHOE YHUCII0, MHOKECTBO
HaTypaJIbHBIX YHUCEJI, LIEJIOE YUCIIO,
MHO’KECTBO LIEJIBIX YHCeN, OOBIKHOBEHHAs
IpoOb, 1ecaTHYHAas 1poOb, CMELIaHHOE
YUCJI0, PALIMOHAIBHOE YK CIIO, MHOKECTBO
paloOHaIbHBIX YUCEIl, UPPALlMOHATIBHOE
YHCII0, KOPEHb CTETIEHU N,
JNENCTBUTENIBHOE YUCIIO, MHOKECTBO
JNENCTBUTENBHBIX YHCETl, FEOMETPUYECKast
MHTEPIIPETALNS HaTypaJIbHbIX, LENbIX,
paloHaIbHbBIX, J€HCTBUTEIbHBIX YHCEN,
MOHUMATh U OOBSCHAThH Pa3HUILY MEKIY
MO3ULIMOHHOMN U HETIO3ULIUOHHOU
CHUCTEMaMH 3aIMCH YHCEIT;

NEPEBOJUTH YMCIIA U3 OAHON CUCTEMBI
3amucH (CUCTEMbI CUUCIICHUS) B APYTYIO;

BblnyCKHllK noJiyuum 603MO0NCHOCHLb

Haydiumsvca

B noeceomnesnotl scusnu u npu uzyyenuu oOpyeux

npeomemos:

NOHUMAMb CYMb KOCBEHHO20
ooxazamenbcmed,

onepupoeamv NOHAMUAMU CHEMHO20 U
HeCuemHo20 MHOJICeCmaa,

NPUMEHAMb Memoo MamemamuyecKoll
UHOYKYUU 0151 NPOBEOCHUSL PACCYHCOCHUN U
00Ka3amenbCcmes U npu peueHuu 3a0au.

B noeceomnesnotul srcusnu u npu uzyyenuu oOpyeux

npeomemos:

UCNONb3068aAMb MEOPEMUKO-
MHOHCECTNBEHHDILL A3bIK U A3bIK TOSUKU 0151
ONUCAHUSL PEAIbHBIX NPOYECCO8 U SGNEHUI,
npu peweHuu 3a0ay Opyeux y4eoHvix
npeomemos

C60600H0 onepuposamv NOHAMUAMU:
yenoe 4ucio, 0eiumMocms yucell,
00bIKHOBEHHASL OPOOb, OecAMuUHas Opoob,
PAYUOHATbHOE YUCTO, NPUOTUNCEHHOE
SHAYeHUe YUCad, Yacmb, 005, OMHOUIeHUE,
npoyenm, noGvluleHue 1 NOHUNCEHUE HA
3A0aHHOe YUCTIO NPOYEHMO8, MACumao,
NPUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU
CEOUCMBAMU OCIUMOCTIU,

onepuposamv NOHAMUAMU: 102APUPM
yucna, mpueoHOMempuieckas
OKDYHCHOCMb, PAOUAHHASL U 2PAOYCHAS
Mepa yana, 8euduHa yaid, 3a0aHH020
MOYKOU HA MPULOHOMEMPULECKOU
OKDYHCHOCIU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOUUX NPOU3BOTbHYIO
BEIUYUHY, YUCTA e U T,

8bINOIHAMb apupmemudeckue Oetcmeus,
couemas ycmHule U NUCbMEHHble NPUeMbl,
NpUMeHsisl nPU HeoOdX0OUMocmu
8bIYUCTUMENbHbIE YCMPOUCMEa,
HAaxooumby 3HaA4eHUs KOPHs HaAMypaibHOolL
cmenenu, cmenexu ¢ payuoHAaIbHbIM
nokaszameinem, 102apugma, UCnorb3ys npu
HeoOX00UMOCMU BbIYUUCTUMENbHBLE
ycmpoucmeda;

NOIb308AMbCS OYEHKOU U NPUKUOKOU NPU
NPAKMUYecKux paciemax,

npoBOOUMb NO U3BECHHBIM POPMYIAM U
npasuiam npeoobpaso8arus OyKEeHHbvIX
8bIPAdHCEHUL, BKTIOYATOWUX CIMENeHU,
KOpHU, 102apugmvl u
mpuzoHomempuieckue yHKyuu,




Anre0pa v HaYajla MaTeMaTH4YeCKOI0 aHAJIN3a

— JIOKa3bIBaTh U UCIIOIH30BATh MPU3HAKU
JETUMOCTH CYMMBI ¥ TIPOU3BEICHUS TIPU
BBITIOJTHCHUH BBIYHCIICHUHN U PEIICHUU
3a/1a4;

—  BBINIOJIHATH OKPYTJICHUE PAllMOHABHBIX U
UPPAIMOHATIBHBIX YHCEN C 33JJaHHOM
TOYHOCTBIO;

— CpaBHHUBATH JCHCTBUTEILHBIC YHCIIA
pa3HbIMH CITIOCO0aMU;

—  yIOpsAI0YMBATh YHCIIA, 3aITUCAHHBIC B
BHUJI€ OOBIKHOBEHHOM U JIECATUYHON
Ipo0Owu, Yuclia, 3aMCaHHbIe C
HCITOJIb30BaHUEM apu(PMETHIECKOTO
KBaJIPATHOTO KOPHSI, KOPHEH CTENICHU
Oomble 2;

— naxoautb HOJl u HOK pa3ubiMu
Croco0aMu M UCIOJIB30BaTh UX MIPU
pEIICHUH 3a]1a4;

—  BBINOJIHATEH BBIYUCICHHS U
npeoOpa3oBaHMs BBIPAKESHUH,
COJIepIKalINX JCHCTBUTEIbHBIC YHCIIA, B
TOM YHUCJI€ KOPHHU HATypaIbHbBIX
CTCIICHEH;

BBITIOJIHATH CTaHAAPTHBIE TOXKCCTBEHHBIC
npeoOpa3oBaHMs TPUTOHOMETPUUECKHUX,
norapu(pMHUECKUX, CTCTICHHBIX,
UPPAIMOHATILHBIX BBIPAKCHUN.

B noeceonesnoil scuznu u npu uzyueHuu
Opyaux npeomemos:

—  BBINOJHATH U OOBACHATH CPABHEHUE
PE3yJIBTaTOB BBIYMCICHUI IIPU PEILIECHUN
MMPAKTUYCCKUX 3aaa4, B TOM YHCJIC
NpUOJIMKEHHBIX BBIYUCICHUH, HCHIOB3Ys
pa3Hble cr1ocoObl CPaBHEHMUI;

— 3aIuUChIBAaTh, CPABHUBATh, OKPYIJIATH
YHCJIOBBIE JAHHBIE PEAJIbHBIX BEJINYMH C
HCIIOJIb30BAaHUEM Pa3HbBIX CUCTEM
WU3MEpEHMS;

COCTaBJIATH U OUCHWBATH pa3HBIMU
croco0amMM YHCIIOBbIE BHIPAXKEHUS IPU
pellIeHNH IPaKTUYECKUX 3a/1a4 U 3a/1a4 U3
JPYruX y4eOHBIX MPEAMETOB

—  HAX0OUMb 3HAYEHUS YUCTOBbIX U OYKEEHHbIX
BbIPAICEHUL, OCYUWECMEIsAs He0OX00UMbLE
NOOCMAHOBKU U NPeoOPA308aHUsL,

—  u3006padcamv cxemamuiecku yeoi,
BEUYUHA KOMOPO2O 8bIPANCEHA 8 2PAOYCAX
UnU paouanax;

—  UCNONIb308aMb NPU peuleHul 3a0a4
mabauuHvie 3Ha4eHUs
MPULOHOMEMPUYECKUX DYHKYULL YN0,

—  BBINOJHAMb NEPEBOO BEIUUUHBL Yeid U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceomnesnoti srcusnu u npu uzyyenuu oOpyeux
VUeOHbIX NPeOMemos:

—  GLINOIHAMb OCUCMEUS] C YUCTOBLIMU
OAHHBLIMU NPU PeUeHUU 3a0ay
NPAKMuUYecKo2o xapakxmepa u 3a0a4 u3
PAa3UuHbIX 0Oacmell 3HAHUlL, UCNONb3YS
npu HeobX0OUMOCMU CNPABOUHbLE
Mamepuansl U GblYUCTIUMENbHbLE
ycmpoucmea

—  OyeHuBamv, CPAGHUBAMb U UCNONIL30BAMb
npu pewienuy npaKmuieckux 3a0ay
YUCTI08ble 3HAYEHUS PedIbHbIX 8ETUYUH,
KOHKpemmble YUci08ble XapaKmepucmuki
00bEKM08 OKPYIAHCAIOULe20 MUPA

—  NpUMEHAMb NpU peuleHuy 3a0ay
MHO20UNeHbL ¢ OeliCM8UMENbHbIMU U
yenvimu Koagpuyuenmamu,

—  81a0emv NOHAMUAMU NPUBOOUMDBLU U
HEenpusooOUMblll MHO20YNEH U NPUMEHMb UX
npu peulenuu 3a0a4;

—  NpuMeHsAmb NpU peueHul 3a0ay
npocmetiwiue yHKYUU KOMIJIEKCHOU
nepeMeHHOU KaK 2eomempuieckue
npeobpaszosanus Pewamsv payuonaivHule,
noxazameinvHule U jlo2apugmuyeckue
VpasHeHus U HepaseHcmea, npocmeue
UppayuoHaibHvle U MPULOHOMempuiecKue
VPasHeHUsl, HepaBeHCMBA U UX CUCTEeMbl,

—  UCNONIb308aMb MEMOObL PEUUEHUS.
VpasHeHuii: npusedenue K Udy
«npousgeoenue pasgHo HyI0» Ul «4ACMHOe
PABHO HYIO», 3aMeHA NEPEMEHHDIX,

—  UCNONb308AMb MEemMOoO UHMEPBANos OJisl
peweHuss HepageHcms;

—  ucnonv3oeams epaguueckuii memoo OJis
NPUOTIUINCEHHO20 peuleHUs YPaGHeHUll U
HepaseHcms,
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CB00OIHO OnEpUPOBATH MOHATHIMMU:
ypaBHEHUE, HEPABEHCTBO, PAaBHOCUIILHBIE
YpaBHEHUS U HEPABEHCTBA, ypaBHEHHUE,
SBIISIOILIEECS CIIEJICTBUEM JIPYTOTO
YpaBHEHUS, ypaBHEHUS, PABHOCHJIbHBIE
Ha MHOXECTBE, PAaBHOCHUJIbHBIE
npeoOpa3oBaHus YpaBHEHHUI;

peliaTh pa3Hble BUbl ypaBHEHUHN U
HEPABEHCTB U UX CHUCTEM, B TOM UHUCIIE
HEKOTOpbIE ypaBHEHUs 3-i U 4-i
CTeNeHe, APoOHO-pallMOHANIbHBIE U
UPpaLMOHAJIbHBIE;

OBJIAJICTh OCHOBHBIMU THUIIAMHU
MOKa3aTeNbHbIX, JOrapuMUYECKUX,
MPPALMOHATIbHBIX, CTEIIEHHBIX YPaBHEHUM
Y HEpaBEHCTB U CTaHJAPTHBIMU METOJAAMHU
WX PEIICHUN U TPUMEHSTh UX MPHU
pEIlIeHUH 3a/1a4;

IIPUMEHSATH TeopeMy besy k pemeHnro
YPaBHEHUN;

MPUMEHSTh TeopeMy Buera s pemieHus
HEKOTOPBIX YPaBHEHH CTENEHH BBILIE
BTOPOW;

MOHUMATh CMBICI TEOPEM O
PaBHOCUJIBHBIX M HEPABHOCUIIbHBIX
peoOpa3oBaHUAX YPAaBHEHUM U yMETh UX
JTIOKa3bIBaTh;

BJIa/IETh METOJJaMU PEIICHUs YpaBHEHUH,
HEPABEHCTB U UX CUCTEM, YMETh
BbIOMpATh METO/ PEIICHUs U
000CHOBBIBAThH CBOM BHIOOD;
MCIIOJIb30BaTh METOJ] MHTEPBAJIOB JJIs1
pelIeHNs HEPaBEHCTB, B TOM YHUCIIE
JIpOOHO-pallMOHATIBHBIX U BKJIIOYAIOIINX B
ce0st UppaLlMOHAIbHBIE BHIPAKEHUS;
pewath anredpanyeckue ypaBHEHHs U
HEPABEHCTBA U UX CUCTEMBI C
napameTpaMu aaredpandyeckum 1
rpadu4ecKuM METO/IaMH;

BJIQJIETh Pa3HBIMU METOJIaMU
JI0Ka3aTeNbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENIBIX YUCIIAX;
n300pa’kaThb MHOKECTBA Ha MJIOCKOCTH,
3a/1aBaeMble YPaBHEHMSIMH,
HEPAaBEHCTBAMHU U X CUCTEMaMHU;

—  U300padicamv Ha MPUSOHOMEMPUYECKOLL
OKPYIHCHOCHU MHOICECTNBO PEULeHUT
npocmetuux mpueoHOMempu4ecKux
VPABHeHUll U HEPABEHCME,

—  8bINOJIHAMb OMOOP KOPHeU YPaGHeHUU Ul
peweHull HepageHcma 8 COOMEemcmeuU ¢
OONONHUMENbHBIMU YCIOBUAMU U
02PAHUYEHUSMU.

B nosceonesnoil sicuznu u npu uzyueHuu Opyaux
VUEOHBIX NPEOMEMOB:

—  cocmaenamo u peuiams YpasHeHus,
cucmemvl ypasHeHull U HepaseHcmeda npu
peuteHuu 3a0a4 Opyaux y4eOHvlx
npeomemos;

—  UCNONb308aMb YPABHEHUS U HEPABEHCIEA
07151 NOCMPOEHUsL U UCCAEe08AHUSL
npocmeuuux Mamemamuyeckux mooeret
DPeanbHbIX CUmyayuti Uiy nPUKIAOHbIX
3a0auy,

—  yMemb UHMEPNPemupo8ams NOLy4eHHbll
npu peuwienuy ypaeHeHus, HepaseHcmed uiu
cucmemvl pe3yibmam, OYeHU8ams €20
npasoonooobue ¢ KOHmeKkcme 3a0aHHOU
PeanvHolU cumyayuu uiu RPUKIAoHoll
3a0a4uc80000HO Onpeoesims Mmun u
8bLOUP A MEMOO peLleHUs:
NOKA3AMENbHBIX U 102APUPMULECKUX
VpasHeHUll U HepaBeHCm8s, UPPAYUOHATbHBIX
VpasHeHull u HepageHcms,
MPUSOHOMEMPUYECKUX YPABGHEHUL U
Hepagencms, ux cucmem,

—  c80000HO peulams cucmemsl TUHEHbIX
VpaHeHul;

— pewiamb 0OCHO8HblIe MUNbl YPAGHEHUU U
Hepagencme ¢ napamempamil;

—  npuMeHsmb NpU peuieHulU 3a0ay
Hepasencmea Kowu — Bynsaxosckoeo,
bepuynnu;

—  umembv npedcmasiieHue 0 HepageHCmaax
MedHcOy CPeOHUMU CMeneHHbIMU
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— CcBOOOJIHO HCTIONB30BAaTh TOXIECTBEHHbBIE
npeoOpa3oBaHusl PU PEIICHUHN
YpPaBHEHUU U CUCTEM YPABHEHHI

B nosceonesnoti scuznu u npu uzyuenuu
Opyaux npeomemos:

— COCTaBJIAThH U PEIIaTh YPaBHEHUS,
HEPaBEHCTBA, MX CHCTEMBI IIPU PEIICHUU
3ajiay IpYrux y4eOHbIX NPEIMETOB;

—  BBIIOJHSATDH OLIEHKY MPaBIOTOA00HS
pe3yIbTATOB, OTYYaeMbIX IPU PEIICHUN
pas3INYHbIX ypaBHEHUH, HEPABEHCTB U UX
CHCTEM IIPH pEIICHUH 33124 APYTHX
y4€OHBIX IIPEMETOB;

— COCTaBJIATbH U peIIaTh YPaBHEHUS U
HEpPaBEHCTBA C MMapaMeTpaMu Mpu
peIIeHNH 3a/1a4 APYTHX yIeOHBIX
IPEMETOB;

— COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WU
UX CHCTEMY, OIUCHIBAIOIINE PEATHHYIO
CUTYaLMIO WM MIPUKIIAJHYIO 3a/1a4y,
MHTEPIPETHPOBATH NOTyICHHBIC
pe3yibTaThl;

—  HCIIOJIb30BaTh IPOrpaMMHBIE CPEACTBA
IIPY PEUICHUHU OTAEIBHBIX KJIACCOB
YpaBHEHMI U HEPABEHCTB

— Brnagers NOHATHAMH: 3aBHCUMOCTh
BEJIMYMH, (YHKIINSA, apTYMEHT U 3HAUCHHE
(byHKLMH, 006J1aCTh ONpeIeNeHus 1
MHO’KECTBO 3HaU€HUN (QYHKIUU, rpapuK
3aBHCUMOCTH, rpauk QyHKIUU, HYIN
(GYHKIIMH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, BO3pacTaHHe Ha
YHCIIOBOM MPOMEXYTKE, YObIBaHHE HA
YHCIOBOM MTPOMEKYTKE, HauboJIblIee U
HaMMEHbIIIee 3HaUeHue (PyHKINH Ha
YHCIOBOM MIPOMEKYTKE, IEPUOINYECcKast
(GyHKIUS, TIEPHO, YeTHAS U HEUYeTHAsI
(GyHKLIUU; YMETh IPUMEHSTH 3TH MOHATUS
NIPY PEUICHNH 33/1a4;

—  BIIQJIETh MOHATHEM CTeNleHHast (PyHKIIHS;
CTPOUTH €€ IpauK U YMETb IPUMEHSTh
CBOICTBa cTeNEeHHOW (PYHKIIMU MTPH
peLIeHUH 3a]a4;

Onepuposams NoHAMUAMU.: 3A8UCUMOCTID
8enuyUH, YYHKYUs, apeyMeHm u 3Ha4eHue
@yHKyuu, obracme onpeodenerus u
MHOIICECMBO 3HAYUEHUN PYHKYUU, epaduK
3aeucumocmu, 2pagpux GyHKyuu, Hyau
@YHKYULU, RPOMENCYMKU
3HAKONOCMOAHCMEA, 603PACAHUE HA
YUCTIO080M NPOMEdNICYNIKe, YObleaHue Ha
YUCTI080M NPOMENCYMKe, HAUbOIbULee U
HauMmeHbuiee 3Havenue QyHKyuu Ha
YUCTI080M NPOMENCYMEKE, NePUOOUUECKAs
@dyHKYUs, nepuoo, wemHas u HewemHas
Qyukyuu,

ONepupoBamb NOHAMUAMU: NPAMASL U
06pamuas nNPONOPYUOHATLHOCHID,
JIUHelHas1, KeaopamuiHas,
Jloeapupmuueckas u noka3amenibHas
@yHKyuU, mpuconomempuiecKue QyHKyuu,
onpeoensims 3HaueHue QYHKYuu no
BHAYEHUIO AP2YMEHMA NPU PA3TUYHBIX
cnocobax 3a0anus YyHKyuu,

cmpoums epapuKu u3yYeHHbIX QYHKYULL,
ONUCHIBAMb NO 2PAPUKY U 8 NPOCIETUIUX
cyyasx no hopmyne nosedenue u
ceoticmea QyHKYull, Haxo0ums no 2papuxy
@yHKyuu HauboILUUE U HAUMEHbUUE
3HAYEeHUs1,

cmpoumy 3CKU3 epagura Qyukyuu,
yooeremesopstoujeli NpUseoeHHOMy Habopy
VC08ULL (RPOMENCYMKU
803pacmanus/yovleanus, 3Ha4YeHue
@YHKYUU 8 3A0AHHOU MOUKe, MOUKU
IKCMPEMYMOS, ACUMNIMOMbL, HYIU YHKYUU
um.o.);

pewams ypasHeHust, npocmetiuiue
cucmembl YpaeHeHUll, UCNONIb3YSL CBOUCEA
@yHKyuLl u ux epaguxos.

B nosceonesnoii ocuznu u npu usyuenuu opyaux

VUEOHBIX NPEOMEMO8:

onpeoensims no 2paghuram u UCNOIb308AMb
0151 peuleHus NPUKIAOHbIX 3a0a4 C8OUCMEa
PEanbHbIX NPOYECCO8 U 3a8UCUMOCTEN
(Haubonvuue u HauMeHbUUe 3HAYeHUs,
NPOMENCYMKU 803DACMAHUS U YObIBAHUS]
GYHKYUU, RPOMENHCYMKU
3HAKONOCMOAHCMEA, ACUMAIMOMbL, NEPUOO
um.n.);

UHMEPNPEemMUpo8ams C8OUCMEA 8
KOHMeKcme KOHKPEeMmHOU NPAKmuyeckol
cumyayuu,




— BJIaACTh NOHATUAMH ITIOKa3aTCIIbHAsA

(GyHKIIMS, SKCTIOHEHTA; CTPOUTD UX — onpedensmyv no epagpuxkam npocmeiviue
rpaduKy ¥ yMETh IPUMEHSTH CBOMCTBA Xapakxmepucmuxu nepuooudecKux
NOKa3aTeIbHON QYHKIIUH TP PEIICHUH npoyeccos 6 buonocuL, IKOHOMUKe, My3bIKe,
3a/1a4; paouocsszu u 0p. (amniumyoa, nepuoo u

—  BIIQJICTh MIOHSATHEM JIOTapupMUyecKas m.n.)enadems noHsmuem acuMnmomsl u
(bYyHKIIUS; CTPOUTH €€ TpapuK U YMETh ymMemv e20 NPUMeHAmMs NPU peueHuu
IPUMEHSATH CBOMCTBA JIoTapu(PMUIECKOI 3a0au,

GyHKIMY PU pEeLICHUH 3a/1a4;

—  BIQJICTh MOHATHIMHU
TPUTOHOMETpHUYECKHE (DYHKIMH; CTPOUTH
uX rpaQuKu U yMETh IPUMEHSATh
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIHIA
IIPU PEIICHUU 33]a4;

—  BIIQJICTh MOHATHEM OOpaTHast (QyHKIIHS;
NPUMEHSTH 3TO TOHSATHE IPU PELICHUU
3ajauy;

— TPUMEHSATH NP PEIICHUH 3324 CBOWCTBA
(GyHKINH: 9€THOCTH, IEPUOIUIHOCTb,
OTPaHUYEHHOCTb;

— TPHUMEHSATH NPH PEIICHUH 33724
npeoOpazoBanus rpaduKoB PyHKIINIA;

—  BIIQJICTh MOHATHSIMHU YHCIOBAS
MIOCJIEIOBATEIBHOCTD, apupMeTHIeCKast U
reoMeTpHuuecKas Mporpeccus;

— TPHUMEHSATH NPH PEIICHUH 33]]a4 CBOWCTBA
U TIPU3HAKU apU(PMETHIECKON U
F€OMETPUYECKOU MTPOTPECCUN.

B nosceonesnou srcuznu u npu usyuenuu
Opyaux yueOHblX npeoMemos:

—  ONpeAemsTh 1o rpadukam u
UCIIOJIb30BaTh JUIs peIlieHHs] TPUKJIAIHbIX
3aJ1a4 CBOMCTBA pEalbHBIX MPOILIECCOB U
3aBUCUMOCTEN (HanbompIme u
HaMMEHBIIINE 3HAYCHUS, TPOMEKYTKH
BO3paCTaHUs U YObIBaHUS (QYHKIIMH,
IPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
aCHMIITOTBI, TOUKH Meperuda, nepuos u
T.1L.);

— HHTEpPIPETUPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHOU MPAaKTUYECKOH CUTYAINH;.

—  ONpeAensTh Mo rpadukam mpocTeimme
XapaKTEPUCTHKH MEPUOTUIECKUX
MPOIIECCOB B OMOJIOTHH, IKOHOMUKE,
MY3bIKE, paJIMOCBSI3U U Jp. (aMILUIUTY/Ia,
nepuoj U T.11.)




— Bnaners nonsaTueM 6€CKOHEYHO
yObIBaroIasi reOMeTpu4ecKasi Mporpeccus
¥ YMETh IPUMEHSATH €0 MPU PEIICHUN
3ajady;

— TPUMEHSTH IS PEIICHUS 3a/1a4 TCOPHIO
MIPEJICIIOB;

— BIJIAJETh MOHATUSAMU OECKOHEYHO
0ombIIMe U OECKOHEYHO MaJIbIe YHUCIOBBIE
MOCIICIOBATEIHHOCTH U YMETh
CpaBHHMBATh OECKOHEUHO OOJIBIIUE U
OCCKOHEYHO MaJIble TIOCTIEI0BATEIbHOCTH;

—  BJIJETh MOHATUSMU: IPOU3BOIHAS
GYHKIIMH B TOUKE, IPOU3BOIHAS
byHKIUY;

—  BBIYUCIIATH IPOU3BOJIHBIEC ATIEMEHTAPHBIX
GbyHKIMI 1 UX KOMOWHAIUH;

— WccnenaoBarh (PYHKIIMKA HA MOHOTOHHOCTD
U DKCTPEMYMBI;

— CTpOWTH rpa)MKu U IPUMEHSTH K
PEIICHHUIO 3a/1a4, B TOM YHUCJIC C
napaMeTpoM;

—  BJIAJICTh TIOHATHEM KacaTelIbHas K
rpaduKy QYHKIIMH U YMETh IPUMEHSTh
€ro MpHU pelIeHu  3a1a4;

—  BJIQJICTh TIOHATUSMU TIEPBOOOpa3Has
(GYHKIMS, ONIPEICIICHHBIN HHTETPAI;

— npuMeHsaTh Teopemy Heiorona—Jleitbnuna
U ee CJIe/ICTBUS JUI PEIICHUs 3a/1a4.

B nosceonesnou srcuznu u npu usyuenuu
Opyeux yueOHblX nPpeoMemos:

— pelarh NPUKIAIHbIE 3a7a41 U3
Oouosioruu, PU3NKN, XUMUU, SKOHOMUKH U
JIPYTUX MPEeIMETOB, CBA3aHHBIE C
MCCJIEIOBAHUEM XaPAKTEPUCTUK
MIPOILIECCOB;

—  UHTEPHPETUPOBATH MOJTYICHHBIC
pe3yabTaThI

— OmnepupoBaTb OCHOBHBIMU
ONUCaTEIbHBIMU XapaKTEPUCTUKAMHU
YHCJIOBOTO Ha0Opa, MOHATHEM
reHepanbHasi COBOKYITHOCTh M BBIOOPKOI
13 Hee;

— ONEepUpOBATH MOHATUSMU: YACTOTA U
BEPOSATHOCTH COOBITHS, CyMMa H
MIPOU3BE/ICHNE BEPOSTHOCTEH, BBIYUCIISATh
BEPOSATHOCTH COOBITHI Ha OCHOBE
MOoJICYeTa YMCiIa UCXOI0B

—  Onepuposamov NOHAMUAMU: NPOU3BOOHAS
@yHKYUU 8 MOUKe, KAcamenbHas K epapuxy
@yHKYUU, NPOU3BOOHASL HYHKYUU,

—  BLIMUCTIAMb NPOU3BOOHYIO OOHOUJIEHA,
MHO20UJIeHA, KBAOPAMHO20 KOPHS,
NPOUZBOOHYIO CYMMbL (DYHKYULL

—  BBIYUCTSIMb NPOU3BOOHBLE INEMEHMAPHBIX
DYHKYUL U UX KOMOUHAYULL, UCNONB3YS
CNpasoumvie Mamepuaibl,

—  uUccre0o8amsb 8 NPOCMetUxX Cyasnx
@DYHKYUU HA MOHOMOHHOCMb, HAXOOUMb
Haubobuue u HauMeHbUlUe 3HAYeHUs
@yHKYUL, CMpoums epapuKu MHO2OYIEHO8
U npocmeuuux payuoHaIbHbIX QYHKYUL ¢
UCNONb308AHUEM annapama
MamemMamuyecKo2o aHaIu3d.

B nosceonesnoil sicuznu u npu uzyueHuu Opyaux
VueOHbIX NPeOMemos:

—  pewams NpuKIaoHble 3a0adu U3 Ouoso2ulU,
@u3UKU, XUMUU, IKOHOMUKU U OPYUX
npeomMemos, CA3aHHblE C UCCLE008AHUEM
Xapaxkmepucmuk peaibHulx NPOYeccos,
HaxooicoeHuem HauboIbuux U HAUMEHbUUX
3HAYeHUtl, CKOpOCMU U YCKOPEHUs U M.N.

—  UHmMepnpemupo8ams NOLy4eHHble
pe3yromamaol

—  c80000HO 81a0emb CMaHOAPMHBIM
annapamom mMamemamuiecko2o aHaiu3a
OJ151 BLIYUCTIEHUSI NPOU3BOOHBIX DYHKYUU
OOHOI NepemMeHHOl;

— - cB0OOOHO NPUMEHAMb ANNAPAM
MaAmemamuyecko2o aHanu3a o
uccnedosanusi yHKyull u NOCMpoeHus
2paguKos, 6 mom yucie uccie0o8anusl Ha
8bINYKIOCTb,

—  onepuposams NOHAMUEM Nep8ooodPA3HOL
@yHKYUuU 0115 pewenus 3a0ay;

— 081a0emb 0OCHOBHLIMU C8eOeHUAMU 00
unmeezpane Hotomona—Jleiibnuya u e2o
npocmeuuux NPUMeHeHuUsx,

— onepupogambs 6 CMAHOAPMHBIX CUMYAYUIX
NPOU3BOOHBIMU BbICUUUX NOPAOKO8;

—  YyMemb npuMeHAmb NPU peuleHuu 3a0ay
CBOUCMBA HeNpepbIEHbIX PYHKYULL,

—  yMemb 8bINONHAMb NPUOIUNCEHHBLE
8bIYUCTEHUS (MEMOObl peueHUsl YpasHeH U,
8bIUUCTIEHUS ONPEOeNeHHO20 UHMeSPana);

—  yMemb npuMeHsImsb NPUNONHCEHUE
NPOU3BOOHOU U ONPeOesIeHHO020 Unmezpaid
K peuleHuro 3a0ay ecmecmeo3HaHusl,




Anre0dpa v HaYaJ1a MATEeMATH4Y€CKOT0 AaHAJIN3A

— BJIAJEThb OCHOBHBIMU MTOHATUSAMHU
KOMOMHATOPUKH U YMETh UX MPUMEHSATh
IIPY pELICHUH 33/]a4;

— HUMeTb Npe/cTaBlIeHre 00 OCHOBaX
TEOPHUH BEPOATHOCTEH;

— HUMETb NIPE/ICTABICHUE O IUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHbIX BEIMYMHAX U
pacupeneneHusx, 0 He3aBUCUMOCTH
CIIyYaHBIX BEJIUYMH;

— HMETb NIPEJCTaBICHUE O MATEMATUYECKOM
0’KMJIAaHUH U TUCIIEPCUU CITyHYailHbIX
BEJIMYUH;

— HMMETb [IPEACTABICHUE O COBMECTHBIX
pacupeeneHusx CiIy4yailHbIX BEJINYUH;

— TOHUMATh CYTh 3aKOHA OOJIBILINX YUCEN U
BBIOOPOYHOTO METOIa U3MEPEHUS
BEPOSITHOCTEW;

— HMETb NPEACTaBICHUE O HOPMAIBHOM
pacupeneneHnuy U puMepax HOpMaJlbHO
pacipeesIeHHbIX CIIy4aliHbIX BEJINYMH;

HMMETH MPEJCTABICHUE O KOPPEISIIIUU
CIIy4alHbIX BEJIMYHUH.

B nosceonesnoii srcuznu u npu uzyueHuu
Opyaux npeomemos:

—  BBIYHCIIATH WIN OLEHUBATh BEPOSTHOCTH
COOBITHI B peasbHOM KU3HU;

— BBIOMpATh METOABI MOAXO/SIIEr0
npeCcTaBiIeHus: U 00pabOTKH JTaHHBIX

enadems NOHAMUAMU 8MOPAsl NPOU3BOOHAS,
8bINYKIOCMb 2paguKra pyHKyuy u ymems
uccne008amy YHKYUio Ha 8bINyK10CMb
Hmemsb npedcmasnenue o OUCKpemHbvIX U
HEeNnpepbl8HbIX CIYUAUHBIX 8eIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCmU
CVUAUHBIX BETUYUH,

uMemv npedcmasieHue o
MAmMemMamuyeckom OHCUOAHUU U OUCNePCUU
CVUAUHBIX BETUYUH,

uMemv npedcmasieHue 0 HOpMAaIbHOM
pacnpeoeneHuu u NPUMepPax HOPMAIbHO
pacnpeoeieHHbIX CLYYAUHBIX 8eIUYUH;
NOHUMAMb CYMb 3aKOHA DONLUUX YUCen U
8b100POYUHO20 MEMOOA U3MEPEHUS.
eeposimHocmet;

umMems npedcmasieHue 00 YCi08HOU
8EPOSIMHOCMU U O NOJHOU 8EPOAMHOCIU,
NPUMEHAMb UX 8 PeuleHUlU 3a0ay;

umemv npedcmaegieHue 0 8AN’CHbIX
YACMHBIX 8UOAX pacnpedesieHull U
NPUMEHAMb UX 8 peuleHUlU 3a0ay;

umemyv npedcmasieHue o0 Koppenayuu
CIYYAUHbBIX GEIUYUH, O TUHEUHOU pecpecCul.

B noeceomnesnoti scusnu u npu uzyyenuu Opyeux

npeomemos:

BLIYUCTAMb UTU OYEHUBAMb 8EPOSIMHOCMU
COObLIMULL 8 PEATbHOU HCUSHU

8b10UpamMb NOOX00AUUE MEMObl
npeocmasieHus U 00pabomKu OAHHbLIX,
yMemyb peuams HeCloHCHble 3a0ayu Ha
npumeHenue 3aKOHa OONLUUUX Yucell 8
COYUONO2UU, CIMPAXOBAHUU,
30pasooxpanenuu, obecnevenuu
bezonacnocmu HaceleHus: 8 Upe3sbluatiHbLX
cumyayusx

umemsv npedcmasierue 0 YeHMpaibHouU
npeoenbHoU meopeme;

umemu npedcmasieHue o 8b160pOYHOM
Koaghhuyuenme Koppenayuu u TUHEUHOU
pecpeccuu;

umemnv npedcmasierHue 0 CMmamucmuyeckux
2Unomesax u nposepke CMmamucmuyecKoll
2unomessvl, 0 CMAMUCMuKe Kpumepus u ee
VPOBHE 3HAYUMOCMU,




BeposiTHOCTB M CTATHCTHKA

— Pematp pa3Hbie 3a1a4u MOBBIIEHHON
TPYAHOCTH;

— aHATM3HUPOBATH YCIOBUE 3a7a4H,
BEIOMPATh ONTUMAIBHBIN METO/I PEIICHUS
3aj]]auu, pacCMaTpUBasi pa3IUIHbIC
METO/IBI;

— CTPOHUTH MOJICNIb PEUICHHUS 3a1auH,
NPOBOJIUTH JTOKA3aTEIbHbIC PACCYKICHUS
IIPH PEIICHUU 33]1a49H;

— pemiartb 3aaa4u, TpeOyromue nepedopa
BapHUaHTOB, TIPOBEPKHU YCIOBUH, BRIOOpA
ONTHMAJILHOTO PE3YJIbTATA;

— aHaJIM3HPOBATH M HHTEPIPETHPOBATH
MIOJTyYCHHBIC PEIICHUS B KOHTEKCTE
YCIIOBUS 33]]a41, BEIOUPATh PEIICHUS, HE
NPOTHBOpPEYAINEC KOHTEKCTY;

— TIEPEBOJMTH MPH PEIICHUH 33]]a4H
UH(POPMAILIUIO U3 OJJHON (OPMBI 3aITHCH B
JIPYTYIO, UCTIONB3YS TP HEOOXOTUMOCTH
CXEMBI, TaOJIHIIbI, TPAPUKH, THATPAMMBI.

B nosceonesnoii sicusnu u npu uzyueruu
opyaux npeomemos: peiiaTh
NPaKTUYCCKHUE 3aa4i U 3314 U3
NPYTUX MPEIMETOB

Pewamy 3a0auu pazuvix munos, 6 mom
yucie 3a0a4u NOGbIUEHHOU MPYOHOCTU,
8b10UPAMb ONMUMATLHBIU MEMOO peulenus
3a0auu, paccmMampusas paziuyHsle
Memoowl,

CMpoUms M0o0eb peuleHus 3a0ayu,
npo6ooUmv 00KA3AMelbHble PACCYHCOCHUS,
pewams 3a0aqu, mpeodyowue nepebopa
8apUAHMO8, NPOBEPKU YCII0BULL, 8b1O0PA
ONMUMATILHO20 Pe3YTbMmama,
AHAU3UPOBAMD U UHMEPNPEMUPOBATD
pe3yivmamol 8 KOHMeKCme YClo8us 3a0ayl,
8bI0UpamMb pewienus, He npomusopeyaujue
KOHMeKCmy,

nepegooums npu peuleHuu 3a0aqu
unghopmayuro uz 00HoU gopmul 8 opyyo,
UCNONBL3YA NPU HEOOXOOUMOCIU CXeMbl,

I'eomeTpus

— Brnazgers reoMeTprueCKUMH TOHATUSMHU
IPY PELICHUH 33/1a4 U IPOBEJICHUH
MaTeMaTHUECKUX PacCyKICHUH;

— CaMOCTOSTEIbHO (POPMYIHPOBATH
OTpeieNIeHUs] TEOMETPUYECKUX PUTYD,
BBIJIBUTATH TUIIOTE3bI O HOBBIX CBOHCTBAX
U TpU3HAKaX FeoMeTpHUecKux Guryp u
000CHOBBIBATh MJTH OIIPOBEPTaTh MX,
0000111aTh MJIM KOHKPETU3HPOBATh
pe3yabTaThl Ha HOBBIX Kilaccax (Quryp,
IPOBOJUTH B HECIIOKHBIX CIydasx
KJIacCU(pUKaLUIO (GUTYp MO PA3ITUYHBIM
OCHOBaHMSM;

— HCCIIZIOBATh YEPTEKH, BKITFOUAs
KOMOHMHaIMU GUryp, U3BJIeKaTh,
UHTEPIPETHPOBATH U MPEOOPa30BHIBATH
UHQPOPMAIIHIO IPEICTABICHHYIO Ha
yepTexax;

Hmemsv npeocmasnenue 0o
AKCUOMAMULECKOM Memooe;

81a0emb NOHAMUEM 2e0MempuyecKue
Mecma moyex 8 NpOCMpancmee u ymenbs
NPUMEHAMb UX O/ peuleHus 3a0a4;
yMemsb npUMeHsmy 01 peueHus 3a0ay
C60UCMBA NIOCKUX U 08Y2PAHHBIX Y208,
MPexepanHo2o yeid, meopemvl KOCUHYCO8 U
CUHYCOB OJIsl MPEXSPAHHO20 Yald;
81a0emb NOHAMUEM NEPHREHOUKYIAPHOE
ceueHue npusMbvl U yMems NPUMEHAMb e20
npu peuwileHuu 3a0ay;

uMemb npedcmasgienue 0 080UCMEEHHOCU
NPABUNTLHBIX MHO202PAHHUKOS,

81a0emv NOHAMUAMU YEHMPATbHOE U
napanienvbHoe npoeKmuposanue u
NPUMEHSAMb UX NPU NOCMPOEHUU CeYeHUll
MHO202PAHHUKO8 MEeMOOOM NPOEKYULL,;
uMemsb npeocmaegieHue o pasgepmke
MHO202PAHHUKA U Kpamuauiuiem nymu Ha
NOBEPXHOCMU MHO202PAHHUKA,




I'eomeTpus

pemIaTh 3a/1a4u reOMEeTPHYECKOTO
COZIep’KaHMs, B TOM YHCIIC B CUTYaIUIX,
KOTJIa aJITOPUTM PEIICHHsSI HE CIIeTyeT
SIBHO U3 YCIJIOBHS, BBIIOJIHATD
HEOOXOMMBIE JIJIs pEILICHUS 3a/1a41
JIONOJTHUTEIIbHBIE TOCTPOCHHS,
UCCIIEIOBAaTh BO3MOXKHOCTh IIPUMEHEHUS
TeopeM H (HOpPMYI TSl peLIeHUs 3a/1a4;
yMeThb (POPMYITHPOBATH U TOKA3bIBAThH
TreOMETPUYECKUE YTBEPKICHUS;

BJIAJICTh MIOHATUSIMH CTEPEOMETPHUH:
npu3Ma, napajulesenuIes, MMpaMua,
TETpasp;

UMETh MPECTaBICHHs 00 aKcHoMax
CTEpPEOMETPUH U CIEICTBHUAX U3 HUX U
YMETh IPUMEHSTh UX MIPHU PELIICHUN
3aj1ad;

YMETh CTPOUTH CEYCHUSI MHOTOIPAaHHUKOB
C MCIIOJIb30BAaHUEM Pa3IIMUHBIX METOJIOB,
B TOM YHCJIE H METO/Ia CJIEJIOB;

UMETb MPECTABICHHE O
CKPEIINBAIOIIUXCS MPSIMBIX B
IIPOCTPAHCTBE M YMETh HAXOJUTh YTOJl U
PACCTOsIHUE MEXy HUMU;

HNPUMEHATH TEOPEMBI O MTAPATIICIBHOCTH
NPSMBIX M IJIOCKOCTEH B MPOCTPAHCTBE
NP PEILICHUH 3a/1a4;

YMETh PUMEHSTH apajieIbHOe
MPOEKTHUPOBAHUE JIJISI H300paKESHUS
buryp;

YMETh IPUMEHSTh NEPIEHINKYISIPHOCTH
NPSIMOM 1 TUTOCKOCTH TIPH PEUICHUN
3aja4;

BJIAJIETh MMOHATUSMHU OPTOTOHAIHHOE
NPOEKTHPOBAHNE, HAKIIOHHBIC M UX
HPOEKINH, YMETh IPUMEHSATH TEOPEMY O
TPEX MEePIEeHANKYISIpaxX MPH PEIICHUN
3aja4;

BJIAJICTh MOHATUSMH PACCTOSHHE MEXKIY
¢dburypamu B mpocTpaHcTBe, 00Ut
NEePHIEHINKYIISAP IBYX CKPEIIMBAIOIINXCS
OPSMBIX U YMETh PUMEHSTh UX TPH
peLIeHUH 3a]a4;

BJIAJICTh MMOHSITHEM YTOJI MEXY IPSIMOH 1
TUTOCKOCTBIO ¥ YMETh IPUMEHSTH €ro TPH
peLIeHUH 3a]a4;

BJIAJICTh MMOHATUSMH JIBYTPAHHBINA YOI,
YroJl MeXAY MIIOCKOCTSIMH,
NepIeHINKYIISPHBIE TUIOCKOCTH ¥ YMETh
NPUMEHSTH UX MIPH PEIICHUHN 3371a4;
BJIAJICTh MMOHATUSAMH NPU3Ma,
napaieNienuIe]] ¥ IPUMEHSITh CBOMCTBa
napaeNnenunesa npyu peleHny 3ajad;

umemyv npedcmasgierue 0 KOHU4eCKux
ceyeHusx;

umemnv npedcmasierue o0 Kacarouuxcs
chepax u kombunayuu men paujeHus u
yMemsb NpUMEHAMb UX NPU peueHuu 3a0ad,
NpUMeHAMb NPU peueHuu 3a0ay Gopmyny
PACCmosiHUsL OM MOYKU 00 HIOCKOCIU,
671A0emb PA3HbIMU CNOCOOAMU 3A0AHUS
NPAMOU YPASHEHUAMU U YMeMb NPUMEHAMb
npu peuwlenuu 3a0a4;

NPUMEHAMb NPU peuleHun 3a0a4 u
ookaszamenbcmee meopem 6eKMopHbIl
Memoo u Memood KOOPOUHAM,

umMemsb npedcmasieHue 00 aKCUuoMax
00vema, npumMeHsAmsb Gopmyivl 00beMo8
NPAMOY20/IbHO20 napaieienuneod, NPumbl
U NUPaAmMuobl, mempa’aopa npu peueHun
3a0ay,

npuUMeHsIms meopemvl 06 OMHOUEHUX
00beM08 npu peuwieHuu 3a0a4,

NPUMEHAMb UHMe2PAall 015l BbIYUCTIEHUS
00beM08 U nogepxHocmell mej 8paujeHus,
8bLIYUCTEHUS NIOWAOU CPHepUecKo2o nosca
u 0bveMa wapoeozo clos;

umemv npedcmasieHue 0 OBUNCEHUSX 8
npocmpancmee: napaieibHoM nepeHoce,
CUMMempUU OMHOCUMENbHO NIOCKOCHU,
YeHmpanbHOU CUMMempul, NO8Opome
OMHOCUMENLHO NPAMOU, BUHMOBOU
CUMMemMPUU, YMemb NPUMEHAMb UX NpU
peuterHuu 3a0ay;

umMems npedcmasieHue 0 nIowaou
OPMO2OHANILHOU NPOEKYUL;

umemyv npedcmagieHue 0 mpexepaHHom u
MHO202PAHHOM Y2iie U NPUMEHAMb
CBOUICMBA NIOCKUX V21108 MHO202PAHHO20
yena npu peweHuu 3a0ay,

umemnv npedcmasienus o npeobpazo8aHul
noooobus, comomemuuy u ymems NPUMEHAmMs
UX npu peutenuu 3a0a4;

YyMemb peuiams 3a0adu Ha NA0CKOCU
Memooamu cmepeomMempuu,;

yMemsb npuMeHAmb hopmynel 00vemo8 npu
peuteruu 3a0ay




—  BIIQJICTh TIOHSATHEM NIPSIMOYTOJIBHBIH
napaieNIenuIe,]] ¥ IPUMEHSTh €ro pu
pELICHUH 33]a4;

—  BIIQJICTh MOHATHSIMHU THUPAMHUJIA, BH]IBI
UPaMUJI, SIIEMEHTBI TPABUIIBHOM
MUPAMHUJIBI U YMETh IPUMEHSITh UX TIPU
pCILICHUH 33]1a4;

— HUMETb NpeJCTaBICHUE O Teopeme Ditiepa,
MPABUJIBHBIX MHOTOTPaHHHUKAX

—  BIIQJICTh MIOHSATHEM IUIOINAIN
MOBEPXHOCTEH MHOTOTPAaHHUKOB H YMETh
MPUMEHSTH €T0 IIPH PEIICHUH 3a71a4;

—  BIIQJICTh MIOHATHSIMH TeJla BPAIICHUS
(mMHIp, KOHYC, map u cdepa), ux
CCYCHUS U yMETh IPUMECHSTH UX IPU
pCILICHUH 33]1aY;

—  BJIAJICTh MIOHATUSAMU KacaTeIbHBIE
NPSIMBIC U TUIOCKOCTH U YMETh IPUMEHSTh
U3 [IPY PEIICHUY 33]1a9;

— HMETh MPEJICTABICHUS O BIIMCAHHBIX U
OIKCAHHBIX CPepax U yMETh MIPUMEHSTh
WX [PU PEIICHUN 33]1a9;

—  BIIQJICTh MOHATHIMHU 00BbEM, 0OBEMBI
MHOTOT'PaHHHUKOB, TEJI BPAIICHUS U
MPUMECHSITh UX TPU PEIICHUH 3a/1a4;

— HMETb NPEIICTABICHHE O Pa3BEPTKE
WIMHIPA U KOHYCA, TUIOIIAIN
MOBEPXHOCTH IMIIMHPA U KOHYCa, YMETh
MPUMEHSITh UX TPU PEUICHUH 3a/1a4;

— HMETh MPEeJICTaBICHHUE O IJIOMIaIu chepsl
¥ YMETh IPUMEHSATH €0 TPU PEIICHUN
3a/1ay;

— yMeTh pemaTh 3aJa4d Ha KOMOWHAITUN
MHOTOTPAHHUKOB W TEJI BPAIICHHUS,

— HUMeTh NpeJCTaBIeHUE 0 o001 B
MPOCTPAHCTBE U YMETh peliaTh 3aa4u Ha
OTHOIIEHHE 00BEMOB U IUIOUIaien
MOBEPXHOCTEH MOAOOHBIX GUTYP.

B nosceonesnoii srcuznu u npu uzyueHuu
opyeux npeomemos.

—  COCTaBJITH C MCIIOJIb30BAaHUEM CBOWCTB
reOMEeTPHUECKUX GUTYp MaTeMaTHIECKHE
MOJIEITN JIJISl pEIeHUS 3a/1a9
MPAKTUYECKOTO XapakTepa U 3a1ad u3
CMEKHBIX JTUCITUTUINH, UCCIIE0BATh
MOJTy4YEeHHBIC MOJICTH U
WHTEPIPETHPOBATH PE3YIIHTAT




BeKkTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BuasieTb TOHATHSIMU BEKTOPBI M UX
KOOP/INHATHI;

YMCTD BBIIIOJIHATE OINCpalilvii HAJ
BEKTOPaMH;

UICIIOJIb30BATh CKAIISIPHOE [TPOU3BE/ICHHE
BEKTOPOB IIPH PEILICHUH 33/1a4;
IMPUMCHATH YPAaBHCHHUC IIJIOCKOCTH,
(dopMyITy pacCTOSTHHSI MEXKTy TOUKaMH,
ypaBHEeHHUe cepbl IPU PeLICHUH 3a/1a4;

IMPUMCHATH BCKTOPLI U MCTOA KOOPpAUHAT

B IIPOCTPAHCTBE IIPU PELICHUH 3a]a4

Onepuposams nousimusmu 0eKapmossl
KOOPOUHAMbL 8 NPOCMPAHCMEE, BEKMOp,
MOOYIb 8eKMOPA, PABEHCMBO BEKMOPO8,
KOOPOUHAMbL BeKMOPA, Y20l MEHCOY
8EKMOpAMU, CKANAPHOE NPOU3BedeHUe
BEKMOPO8, KOJIUHEAPHbLE BEKMOPbL,
HAxXo0ums paccmosiHue mexicoy 08yMsl
MOYKAMU, CYMM) BEKMOPOS U
npoussedeHue 6eKmopa Ha Yucio, y2oi
MedHCOY 8eKMOPAMU, CKANAPHOE
npoussedeHue, pacKkiaovléams 8eKmop no
08YM HEKOJIUHEAPHbIM 8EKMOPAM,
3a0a6amuv NJIOCKOCMb YPAGHEHUEM 8
0eKapmosoll cucmeme KOOPOUHAam,
pewams npocmeuuiue 3a0a4u 66e0eHuem
8EKMOPHO20 OA3UCa HAX00UmMb 06vem
napanienenuneda u mempas’aopa, 3a0aHHbLX
KOOPOUHAMAMU CEOUX BEPULUH,

3a0asamo NPSAMYIO0 8 NPOCMPAHCIEE;
HAxXo0ums paccmosiHue om mouku 00
NIOCKOCMU 8 cucmeme KOOPOUHAM,
HAxXo0ums paccmosiHue mexncoy
CKPeUUBAIOWUMUCS NPIMBIMU, 3A0AHHBIMU
8 cucmeme KOOpOUHAM

HNmeTp npeacTaBiacHUE O BKIAIC
BBIJIAIOITUXCS MAaTEMATHKOB B Pa3BUTHE
HAyKHU;

MMOHUMATh POJIb MATEMAaTUKHU B Pa3BUTHU
Poccun

Ilpeocmasnsamo 6xk1a0 8b10AIOUWUXCS
MAMeMamuKos 8 pazeumue Mamemamuxy u
UHBIX HAYYHBIX 0bacmel;

NOHUMAMb PONb MAMEMAMUKY 8 PA3GUMUU
Poccuu

AureOpa ¥ HaYaJIa MAaTEeMATHYECKOI0 AaHAJIM3A

Hcnonap30BaTh OCHOBHEIC METOIEI
JI0Ka3aTeNbCTBA, IPOBOAUTD
JIOKAQ3aTeJIbCTBO U BBITOJIHATH
ONPOBEPKEHUE;

MIPUMEHSITh OCHOBHBIE METOIbI PEILICHUS
MaTeMaTHYeCKHX 3a/1ad;

Ha OCHOBE MaTeMaTHYCCKUX
3aKOHOMEPHOCTEN B MPUPOJIE
XapaKTepU30BaTh KPacoTy U
COBEPLIECHCTBO OKPYXAIOLIEr0 MUpa U
IIPOU3BEICHN UCKYCCTBA;

MPUMEHSTh IPOCTEHIIINE TPOrPAMMHBIE
CpEIICTBA U IJIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CHCTEMBI TTPH
pElIeHNH MaTeMaTHYECKHX 3aj1ay;
MOJIb30BATHCS TIPUKIIATHBIMH
MporpaMMaMy U TIporpaMMamMu
CHMBOJIbHEIX BEIYMCICHUM IS

HCCJIICAOBAaHUA MaTEMAaTHUYCCKUX 00BEKTOB

NpUMEHSAMb MameMamu4ecKue 3HaHus K
UCCEO0B8AHUIO OKPYAHCATOUe20 MUPA
(MoOenuposanue uzuiecKux npoyeccos,
3a0a4u IKOHOMUKU)

NpUMEHSAMb MameMamu4ecKkue 3HaHus K
UCCE008AHUIO OKPYAHCATOUe20 MUpa
(MoOenuposarue huzuuecKux npoyeccos,
3a0a4u IKOHOMUKU)




1. CoaepskaHue y4eOHOro nmpeamMera

Auire0pa ¥ HA4YaJIa MATEMATHYECKOT0 AaHAJIN3A
[ToBTOpenue. Pemienue 3amad ¢ MCHOIB30BAHUEM CBOMCTB 4YMCEd M CHUCTEM CUHCIICHHS,

JEJIMMOCTH, JOJIEH U 4aCTeH, IPOLIEHTOB, MOAYJIEH YKcell. Pemenne 3aga4d ¢ MCIOIb30BaHUEM CBOWCTB
CTElIEHe W KOpHEW, MHOIOWIEHOB, NPeoOpa3soBaHUMI MHOTOYIEHOB U JIPOOHO-PAallMOHAJIBHBIX
BBIp@OXEHUHU. PelieHue 3agad ¢ HCIOJIB30BAHMEM TIPaayCHOM Mepbl yria. Moxaynb 4ucia M €ro
cBoiicTBa. Pemienue 3amad Ha JABWKEHHE W COBMECTHYIO palboTy, CMECHM M CIUIaBbl C MOMOIIBIO
JUHENHBIX, KBaJpaTHBIX U APOOHO-pallMOHAIBHBIX YpaBHEHMH M uX cucreM. Pemenue 3amau c
IIOMOILBIO YHUCJIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, C IPUMEHEHHEM
M300pakeHMs YUCIIOBBIX POMEXKYTKOB. Perienne 3a1a4 ¢ UCIOIb30BaHUEM YHCIOBBIX (DYHKIMA U UX
rpadukoB. Vcnonap3oBaHue CBOMCTB M I'padMKOB JUHEMHBIX M KBaJpaTWU4YHBIX (DyHKIMI, oOpaTHON

IIPONOPIMOHATBHOCTH M (yHKImu Y =+/X. I'paduueckoe pelleHHe ypaBHEHHII M HEpPaBEHCTB.

Hcnonbs3oBanue omepanuii HaJ MHOXKECTBAMHU U BBICKa3bIBaHUSIMU. VCIONIb30BaHME HEPABEHCTB U
CHUCTEeM HEpPaBEHCTB C OJHOW IEPEeMEHHOH, YHCJIOBBIX MPOMEXKYTKOB, HX OOBEAUHEHUH U
nepecedeHuil. [IpuMeHeHNe TpU pEIIeHWH 3a7ad CBOUCTB apu(PMETHYECKON M TeOMETPUYECCKOU
IIPOrPECCUH, CYMMUPOBAaHUS OECKOHEUHOM CXOAIIECsS FeOMETPUUECKON IIPOrPECCHH.

MHosxecTBa (4MCIIOBBIE, TE€OMETPUYECKUX (Uryp). XapakTEpUCTUYECKOE CBOWMCTBO, 3JIEMEHT
MHOJXECTBa, IIyCTO€, KOHEYHOe, OecKkOHeYHOe MHOKecTBO. CrnocoObl 3alaHusi MHOXXECTB
[lonmHOXecTBO.  OTHOLIEHUS NPUHAMIEKHOCTH, BKIIOUEHUs, paBeHcTBa. Omnepauuu Hax
MHoOxecTBaMu. Kpyru Ditnepa. Koneunsle 1 6eCKOHEUHBIE, CYETHbBIE U HECUETHBIE MHOYKECTBA.

HcTuHHBIE W JIOXKHBIE BBICKA3bIBAaHUS, OIEpallMM HaJl BbICKA3bIBAaHUSIMU. Ancebpa
gvickazvieanuil. CBsI3b BHICKA3bIBAaHUN C MHOKECTBaMU. KBaHTOPBI CyIIECTBOBAHUS M BCEOOIIHOCTH.

3aKoHBI JIOTUKU. PenieHue Joruueckux 3a1ad ¢ UCMoJib30BaHUEM KpyroB Ditiepa.

Ymozakmouenus. OOOCHOBaHUST W JIOKa3aTelbCTBO B MaTeMmaTuke. Teopembl. Bumisl
MaTeMaTHYeCKUX YTBEpXKIACHUN. Mamemamuyeckas unoykyus. Ymeeporcoenus: odpamunoe oannomy,
NPOMUBONOJIONCHOE, 0OPAMHOe NPOMUBONON0AHCHOMY OanHomy. IIpu3HaK U cBOMCTBO, HEOOXOAUMBIE U
JIOCTaTOYHBIE YCIIOBUSI.

Pagnannas Mepa yria, TpUTOHOMETpUYECKas OKPYXHOCTb. TpuroHomerpuueckue (GpyHKIUH
yucen W yriaoB. DopMmyiabl NPHUBEAEHHUS, CIOKEHUS TPUTOHOMETpUYECKUX (YHKIUN, (QOopMybl
JBOWHOTO W TOJIOBUHHOTO apryMmeHTa. IIpeoOpa3oBaHue CymMMBbl, pa3HOCTH B MpPOU3BEACHUE
TPUTOHOMETPUUECKUX (YHKIHM, 1 HA00OpOT.

Hynun ¢yHKuMM, OpOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb. HamOonbliee M HauMeHblIee
3HaueHue (Qynkuuu. Ilepmonnyeckue QyHKIMM W HaWMMEHbIIMHI mepuoj. YeTHble W HEUYETHBIE

GbyHKIIH.
Tpuronomerpuueckie (GYHKIMH YHCIOBOrO aprymenta Y =COSX, Y=SinXx, y=tgx,

y =ctg X . CBoiicTBa U rpaMKi TPUTOHOMETPUUYECKUX (HYHKIUH.

OOparHble TpUrOHOMETpUYECKHME (YHKIMM, WX TJaBHbIE 3HAYEHUS, CBOWCTBA U TIpaduKu.
Tpuronomerpuyeckue ypaBHeHus. OAHOpPOOHBIE TPUTOHOMETPUUECKHE YypaBHEHHs. PemieHue
IIPOCTENIINX TPUTOHOMETPUYECKMX HepaBeHCTB. [lpocreiimne cucTeMbl TPUTOHOMETPHUUECKHUX
YPaBHEHUM.

Crenenp ¢ JEUCTBUTENBHBIM IIOKAa3aTelIEM, CBOMCTBA CTemeHH. lIpocrelnme mnoka3aTenbHbIE
ypaBHeHMs U HepaBeHcTBa. [lokazarenbHas ¢yHKUIUS U ee cBoicTBa U rpaduk. Yucno € u GpyHkuums
y=e".

JlorapudmMm, cBoiictBa jorapudma. JlecaTHuHBIM W HaTypaidbHBIM Jorapudm. [IpeobpazoBanue
norapupMuUecKux BbIpakeHUH. Jlorapudmuueckue ypaBHEHUS W HepaBeHCTBa. Jlorapudpmuueckas
(GyHKIUS U ee CBOICTBa U rpaduk.

Crenennas ¢pyHKUUS U ee CBOMCTBaA U rpaduk. VppalroHaibHble ypaBHEHUS.

[lepBruHblE TIPEACTABICHUS O MHOXECTBE KOMIUIEKCHBIX 4YHCEN. Jleticmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnnexcno conpsoicennvie uucna. Mooynv u apeymenm uucna. Tpuconomempuueckast
¢opma Komnnexkcrhozo yucia. Pewenue ypagnenuti 6 KOMNIEKCHbIX YUCIAX.



Meton WHTEpBaJOB JUIs pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpaukoB (YHKIMNA: CIBHT,
YMHOXKEHUE Ha 4YHCJIO, OTPaKEHHUE OTHOCUTENIBHO KOOPIMHATHBIX ocel. I'paduueckue meToab!
pellleHns ypaBHEHUN U HepaBeHCTB. PellieHue ypaBHEHUN U HEPABEHCTB, COJAEPXKALIUX IIEPEMEHHYIO
101 3HAKOM MOZYJIS.

CuctemMbl MMOKa3aTEeNbHBIX, JIOTAPU(PMHUYECKHMX H  HUPpALMOHAIBHBIX ypaBHeHHH. CHCTEMBI
II0Ka3aTeIbHbIX, JJIOTapU(PMUUECKUX U HPPALIMOHAJIbHBIX HEPABEHCTB.

B3aumnuo obparubie ¢pynkimu. I'paduku B3auMHO 00paTHBIX (PYHKLIUHA.

YpaBHEHMSI, CUCTEMBI YPABHEHUH C I1APaMETPOM.

@opmyna bunoma Hotomona. Teopema Buema, meopema be3zy. Ocnosnas meopema anzcedpbi.
[Tonsarue npenena ¢pyHkuuu B Touke. HempepbIBHOCTh (PYyHKIUH.

Huddepernuupyemocts ¢ynkuuu. I[IpomsBognas ¢yHkimuum B Touke. Kacarembnas k rpaduky
¢byakuun. ['eomerpudeckuii W (u3MYECKUd CMBICT TPOM3BOAHOM. [IpoM3BOMHBIE AIEMEHTAPHBIX
¢ynkuuid. [Ipasuna nuddepenuupoBaHms.

Bropas npousBojHasi, ee reoMeTpUUECKUi ¥ (PU3NYECKUI CMBICII.

Touku skcTpeMyma (MakcuMyMa M MUHUMYyMa). MccienoBaHue 3JIeMEHTapHBIX (YHKIUNA Ha TOYKH
JKCTpeMyMa, HauOoJblllee M HAUMEHblIee 3HAaYeHHWE C IOMOUIbI0 NPOU3BOJHOM. [locmpoenue
epaghuxos ynkyuii ¢ nomowpio Npou3eoOoHvIX. Ilpumenenue NPou3OOHOU NpuU peuweHuu 3a0ad.
[TepBoobOpasnas. Heonpenenennsiii unrerpain. I[lepBooOpasubie aneMenTapHbix QpyHkuwmii. [Tnomans
KpuBoJuHEWHOW Tpanenuu. @opmyna Heiorona-Jleitoauna. OnpeneneHHbld HHTETpall. Boiuucienue
naowaoeu nIOCKUXx Quayp ¢ NOMowbio UHme2pad..

I'eomerpus

IToBropenue. Pemienue 3aqau ¢ UCMONIb30BaHUEM CBOMCTB (UIyp Ha IUIOCKOCTH. Pemnienue 3amgau Ha
JI0Ka3aTeJIbCTBO U IMOCTPOEHUE KOHTPHpUMEpPOB. [IpuMeHeHHE NpOCTEHIINX JOTMYECKUX IpaBUIIL.
Pemenne 3agad ¢ HMCNOIB30BAaHUEM TEOPEM O TPEYTOJIBHMKAX, COOTHOLIECHUN B IPSAMOYTOJIBHBIX
TPEyroJibHUKaX, (aKTOB, CBA3AHHBIX C YETHIPEXYrOJbHHKAMH. PemieHue 3aiad ¢ HCHOJIb30BAHHUEM
(aKkTOB, CBA3aHHBIX C OKPYXHOCTSMHM. PerieHue 3ajad Ha W3MEpEHHs Ha IUIOCKOCTH, BBIUMCIICHUS
JUIVH Y IUIOIIA/ICH.

Harnsagnas crepeomerpus. [lpusma, napamuienenunen, nupaMmuia, TETpadap.

OcHOBHbIE TIOHATHS TE€OMETPUM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HHX.
Ilonamue 06 akcuomamuueckom memooe.

[locTpoeHne cedyeHHd MHOTOTPAHHUKOB METOJOM CleAoB. LleHTpalbHOE NPOEKTUPOBAHUE.
ITocTpoeHne ceueHnii MHOTOTpaHHUKOB METOZOM IIPOEKIINN.

CkpenuBarolyecs npsiMble B MPOCTPAHCTBE. YTOJI MEXKIAY HUMHU.

Teopemsl 0 napaJIIeIbHOCTH NPSIMBIX U INIOCKOCTEN B NpocTpaHcTBe. [lapannenbHoe npoekTupoBanue
1 n3o0pakeHune Guryp.

[lepneHuKynspHOCTh MpsAMOM M IUIOCKOCTH. OpTOroHalbHOE NpoeKTUpoBaHue. HakinoHHbIE U
npoekuuu. Teopema o Tpex NeprneHAuKymspax.

PaccrosHus Mexnay ¢urypamu B mpoctpaHctBe. OOIIMM NMEpHeHAMKYISp JBYX CKPEIIMBAIOLINXCS
MPSIMBIX.

VYriel B npoctpadcTse. [lepneHukynspHble MI0CKOCTH. Buabl MHOTOTpaHHUKOB.

[IpaBuiIbHBIE MHOTOTPaHHUKH.

IIpuszma. Ilapamrenenunen. CsolictBa mnapamienenunena. I[IpAaMoyronpHslii  Napauieaenunen.
HaknonHbIE TPU3MBIL.

[Mupamuna. Buasl nupaMuy. Di1eMeHTh IPaBWIbHON nupamuabl. [lupaMuasl ¢ paBHOHAKIOHEHHBIMU
pedpamu U rpaHsIMH, UX OCHOBHbBIE CBOMCTBA.

[Inomaay noBepXHOCTEN MHOTOTPAHHHUKOB.

Tema Bpamenus: nuauHApP, KOHYC, map u chepa. Cedenus nmimHapa, KoHyca u mapa. [llapooi
CETMEHT, IIApPOBOH CIIOH, MIapOBOM CeKTOp (KOHYC).

YcedeHHas nupaMuia M yCEUEHHBII KOHYC.

KacatenbHble npsiMble U TUIOCKOCTU. Brivicanuble u onucaHHble chephl.

BexTops! 1 koopauHathl. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO. YTOJI MEXKIY BEKTOPAMHU.
CkansipHO€ TPOU3BENICHUE.

VYpaBHenue miockoctu. opMyiia paccTOSHUS MEKIY TOUKaMU. Y paBHEHHE C(Hephl.

[Tonsarue o6bema. O6beMbl MHOTOTpaHHUKOB. OOBEMBI TEJ BpallleHHs!.



[Tnomans chepsr.

[Tnomans MOBEPXHOCTH IMIIMHAPA U KOHYCA.

KoMOuHanmu MHOTOrpaHHUKOB U TEJ BPAILICHUS.

[Tomo6ue B mpocTpancTe. OTHOIIEHUE 0OBEMOB U ILIOMIAICH TOBEPXHOCTEH OJOOHBIX (DUTYD.
Hsudicenusn 6 npocmparcmee: napaiiebHulll REPeHOC, CUMMEMPUSL OMHOCUMENLHO NIAOCKOCHU, YeHMPAIbHA
cumMmempusl, NOOPON ONMHOCUMETLHO NPSIMOLL.

IIpeobpaszosanue noodobus, comomemus. Pewenue 3a0ay na niockocmu ¢ UCHONL308AHUEM
cmepeomempuieckux Memooos.

BeposiTHOCTBL M CTATHCTHKA, JIOTHKA, TeOpUs rPadoB 1 KOMOMHATOPHUKA

[ToBropenue. Mcnonp3oBanue TabIMIl U TUarpaMM JUis MpeACTaBIeHHs NaHHBIX. Pemenue 3amay Ha
IIPUMEHEHHE OIUCATEIbHBIX XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CpEAHUX, HAUOOJBLIEr0 U
HAaMMEHBIIETO 3HAYEHMsI, pa3Maxa, AUCIIEPCUM M CTaHAAPTHOTO OTKJIOHEHMs. BrluucieHune yacToTr u
BEPOATHOCTEH cOOBITUI. BhIunciienue BepoaTHOCTEH B OMBITaAX C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
ucxoaamu. Mcnonp3oBaHne KOMOMHATOPUKHU. BbluncieHne BepOATHOCTEH HE3aBUCHUMBIX COOBITHH.
Hcnonb3oBanue (opMyibl CIOXKEHUS BepOsATHOCTEH, nuarpamm Oilnepa, JepeBa BepOsSTHOCTEH,
bopmysl beprymm.

VYcnoBHas BepoATHOCTb. IIpaBmiio yMHOXeHHs BepoATHOCTEH. Dopmysa IOIHONH BEPOSTHOCTH.
®opmyia baineca.

JIMCKpeTHBIE Cily4aiiHble BEIMYMHBI U pactpenenacHus. CoBMecTHbIE pacnpenencHus. PacipenencHue
CYMMbl M IIPOU3BEACHUS HE3aBUCHMBIX CIIy4alHbIX BEJIMYMH. MaremMaTH4ecKoe OXUJAHUE U
JUCIepcusl CIIy4allHOM BeNIMYMHBL. MaTeMaTHuecKoe OXHUJAHHWE W AMCIEPCHUS CYMMBI CIydalHBIX
BEJIMYMH.

bunapnas ciyuaiiHas BenMuuHa, pacnpezneineHue bepHymu. ['eomerpudeckoe pacnpeneieHue.
bunomuanbHOE pacnpesieseHue U ero CBONCTBa.

HenpepeiBable ciydaiible BenuuuHbl. [InoTHOCTs BeposTHOCTH. DYHKIMS pacHpeleNIeHHUs.
PaBHOMEpHOE pactipeneneHue.

HopmansHoe pacnpenenenue. @ynkumsa Jlammaca. IlapaMeTpsl HOPMalbHOTO —pacHpelesICHUS.
[Ipumepsl ciydallHbIX BETWYMH, NMOAYMHEHHBIX HOPMAaJIbHOMY 3aKOHY (IOTPEHIHOCTh W3MEpPEHH,
POCT YeNoBeKa).

KoBapuanus nByx cnydailHeix BenuuuH. [loHstne o kxoadduuuente xoppensuuu. CoBMeCTHbIE
HaAOJI0ACHNUS IBYX CIIy4alHBIX BEJIMYHUH.

1. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA MATEMATHUKHA

B 10-11 KJIACCAX

B Tematnueckom muaHupoBaHuM aBTOpCcKOil mporpaMMel kK YMK I A.AnumoBa u ap. He
BBIJICIICHBI Yachkl Ha HM3ydeHHe paszzena anreopa: «KomriekcHple uncna» u «OCHOBHasi Teopema
anreOpsl U ee ciaeacTBus». CUUTAlO 11e1eco00pasHbIM  H3y4uTh HX B 00beme 6 (3+3) wacoB B 11
KJ1acce.

Teopust MHOXKECTB MpoieHa yJanuMucsa B 9 Kilacce, MOATOMY M3yYEHHME JaHHOW TEMBI
Oy/eT POCIEKUBATHCS B TCUCHUH W3YYECHHUS TPOTPAMMEI, IIPH PEIICHUH HEPABEHCTB M MX CHCTEM,
peIIeHIH JJOTHYECKHUX 33134, T/Ie HE0OXO0IMMO TIPOCIIEINTh, HalIPUMED, TIEpECEUSHIEe MHOXKECTB U JIp.

Paznen Tembl Kon- | XapakrepucTruka OCHOBHBIX BUJIOB
IIPOrpaMMBbl BO NeSITeTbHOCTH YUeHHKa (Ha YpOBHE YUE€OHBIX
4yacoB | JIEHCTBUI)
10 xnacc

. JelicTBUTE/IbHBIE YN CJIA 18 YMeTh pemars ypaBHEHH U 334U,

S Llenble ¥ panmoHaIbHBIE 2 npoiaeHssle B 7-9 kiaccax. Haxoauts cymmy
< § qucha. 0ECKOHEYHO yOBIBaIOIIEH reOMeTpHUUeCKOi
5 E g _ nporpeccuu. [lepeBoauts 6€CKOHEUHYIO
S % = 5 JleficTBUTEIBHBIC YKCTIa 2 MEPUOIUYECKYIO IPOOb B OOBIKHOBEHHYIO
EZ g5 npoOb. [IpuBouTH IpUMeEpH! (IaBaTh
<= 2o BeckoneuHo yobIBaromast 2 omnpeneneHne) apuPpMeTHISCKUX KOPHEH




reoOMETPHYECKas IIPOTPECCHs

HaTypajabHOU creneHu. [osScHATh Ha mpuMepax
IIOHATHUC CTCIICHU C .III06BIM I[GflCTBHTGHLHBIM

Aurebpa 1 Hayana MaTeMaTHYeCKOrO aHAIH3a

Apudmerndeckuii KOpeHb 4 nokasareneM. [IpuMenaTs npaBuiia qENCTBUN €
HaTypaJIbHOM CTENEHU paauKagaMu, BEIPAXKEHUSIMHU CO CTETICHSIMHU C
paloHaIbHBIM MTOKa3aTeneM (JIIoObIM
Crenenb ¢ pallMOHAIBHBIM U | O JIEMCTBUTEIIbHBIM TTOKa3aTesieM) IPu
JNEHCTBUTEIbHBIM BBIUMCJICHUSIX U TPeoOpa3oBaHUsIX
MOKa3aTeJIsIMU BbIpaXkeHHi. JOKa3bIBaTh TOXKIAECTBA,
co/iepKalIie KOpeHb HATYypaJIbHOM CTETIEHH U
Ypok 06001IeHNs 1 2 CTEIEHHU C JIO0BIM JEHCTBUTEILHBIM
CUCTEMAaTU3aluy 3HAHUN MOoKa3aresieM, MPUMEHsISl pa3JIU4HbIE CTIOCOOBI.
Kp. 1 [TpumeHsITh yMEeHHSI TPeoOpa30BHIBATH
«ﬂeﬁcmgumeﬂbyble yuciay BBIPpAXKCHUA U JOKA3bIBaTh TOXKACCTBA ITPU
pEIIeHUH 3a/]1a4 MOBBIIIEHHOM CII0KHOCTH
CrenenHasi (pyHKIus 18 ITo rpadukam creneHHbIX QyHKIUH (B
Crenennast pyHKuus, eé 3 3aBUCUMOCTH OT IIOKAa3aTelIsl CTEIICHH )
CBOICTBa U TpaduK OMHCHIBATh UX CBOICTBA (MOHOTOHHOCT,
OTPaHUYEHHOCTh, YETHOCTh, HEUETHOCTB ).
B3anmuo oOpaTHbIe 2 CTtpouTh cxemMaTu4ecku rpauK CTEIeHHON
¢byaxun. CiioxHast QyHKIHAS (YHKLIMHU B 3aBUCUMOCTH OT IIPUHAJIEKHOCTH
MOKa3aTesl CTeNeH! (B aHaTUTHYECKOH 3aMucu
PaBHOCHIIBHBIE YpaBHEHUS U 4 paccMaTpuBacMOi (DYHKIMH) K OTHOMY U3
HEPaBEHCTBA paccMaTpUBaEMBIX YHCIIOBBIX MHOXKECTB (IIPH
MOKAa3aTeIsIX, MPUHAIICHKAIINX MHOKECTBY
I/IppaHI/IOHaJ'IbeIe YpaBHEHUS 4 LCJIbIX YHUCCII, IIPpU JIFOOBIX HeﬁCTBHTeHLHLIX
HppanuoHansHbie 2 MOKAa3aTeJIsIX) U IEPEUUCTISATh €€ CBOMCTBRA.
HEpPABEHCTBA OHPCHCHHTB, ABJIACTCA JIN Q)YHKHI/U{
Ypok 06061meHHs 1 2 oOparumoii. CTpouTh rpadukK CI0KHON
CUCTEMaTH3aIluu 3HAHUU yHKIMH, APOOHO-PANHOHAIBHOI (YHKIIHH
aJIeMEeHTapHBIMU MeToAamu. [IpuBoauTh
K.p. «Cmenennas ¢yrxyus» 1 MPUMEPHI CTENEHHBIX (PYHKIMIA (3aJaHHBIX C

MOMOMUIBIO (POPMYJIBI UJTU TpaduKa),
o01aaroIyX 3a/laHHBIMHU CBOMICTBaMU
(Hanmpumep, orpaHUYEHHOCTH). Pa3biacHATh
CMBICII [IEPEYHCIEHHBIX CBOMCTB.
AHaM3upoBaTh MoBeieHUe PyHKIMM Ha
Pa3IMYHBIX y4acTKaxX 00JIaCTH OIpe/eeHHUs,
CPaBHMBAaTh CKOPOCTH BO3PACTAHHUS
(yosiBanus) pyHkuil. @opMyIupoBaTh
OIPEEIICHNUS IEPEYNCIIEHHBIX CBOMCTB.
Pacnio3naBaTe paBHOCHIIbHBIE
npeoOpa3oBaHus, Ipeodpa3oBaHUs,
MPUBOJISAIINE K YPABHEHUIO-CIIEACTBHIO.
Pemars npocreiinye nppalnuoHaabHbIe
YpaBHEHHUS, UPpALlMOHATIbHBIE HEPABEHCTBA U
uXx cucteMsl. PacrioznaBaTh rpaduku u
CTPOUTH TpapuKU CTENEHHBIX (PYHKIINMI,
UCTIONB3YS TPadoOnoCTPOUTENH, U3ydaTh
cBOIcTBa (PYHKIMIA 1O UX TpaduKaM.
DopMyIMpOBaTh TUIIOTE3BI O KOJINYECTBE
KOpHEH ypaBHEHUI, COJEPKAITUX CTECIICHHBIE
(byHKLNHU, U TPOBEPATH UX. BHIMOTHATD
npeoOpa3oBaHus rpauKoB CTENEHHBIX
(byHKIMH: TapaJIenbHbIH IepeHoc,




pacTspkeHue (CKaThe) BIOJIb OCH OpJIMHAT
(moctpoenue rpauKkoB C MOYJISIMH,
nmocTpoeHue rpadguka oOpaTHON (QYHKIIHH).
[TpuMeHSTH CBOICTBA CTETIEHHON (PYHKIIUU
IIPU PELICHUU IPUKIIATHBIX 3a7a4 U 3a7a4
MOBBIIIEHHOW CJIOKHOCTH

Ioka3arenbHass GyHKIMS

12

[TokazarenpHast QyHKIHS, €
CBOWCTBA U TpaduK.

IlokazarennHBIC YpaBHCHUA

IToka3aTenbHble HEpABEHCTBA

w

Cucremsl TOKa3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB

Ypok 00001eHNST 1
CHCTEMATHU3ALUN

K.p. «llokazamenvhas
@yHKYyUs»

ITo rpadukam nokazaTesbHONU (DYHKITMH
ONUCHIBATh €€ CBOMCTBA (MOHOTOHHOCTb,
orpaHu4eHHocTs). [IpuBoaUTE pUMEpEI
noKa3aTeabHON QYHKIUH (3a0aHHOM ¢
MOMOIIBIO (hOPMYJIBI UK Tpaduka),
o0aaroleit 3a1aHHbIMU CBOMCTBAMU
(HampuMep, OrpaHUYEHHOCTH). Pa3bsacHAT
CMBICJI IEPEYHCIICHHBIX CBOWCTB.
AHaM3UpoBaTh MoBeIeHUE PyHKIUI Ha
Pa3IMYHBIX y4acTKax 00JIACTH OTIpeIeIeHus,
CpaBHUBATh CKOPOCTH BO3PACTaHMS
(yobiBanus) pyHkuil. @opMyInpoBaTh
OIpeieNIeHNUs TIEPEUNCIIEHHBIX CBOMCTB.
Pemate nmpocreiimune nokasaTenbHbIe
YpaBHEHMsI, HEPAaBEHCTBA U UX CUCTEMBI.
Pemrats mokasarenbHbIe ypaBHEHUSI METOIaMHU
Pas3yIoKEeHUs] HA MHOXKHTENH, CIIOCOO0OM
3aMeHBl HEM3BECTHOTO, C HCITOJIb30BAaHHEM
CBOMCTB (D)YHKLIMH, pelllaTh YpaBHEHUS,
CBOJISIIIIMECS K KBAJAPATHBIM,
UppalntoHaIbHBIM. Pemare nokasarenbHble
YpaBHEHHSI, IPUMEHSIS pa3IMYHBIE METO/IBI.
PacnioznaBath rpaduku u cTpouTh rpaduk
MOKa3aTeIbHON (PYHKITUH, UCTIONB3YS
rpagornoCcTpoUTEN, U3y4aTh CBOUCTBA
¢yskuu no rpapukam. OopmMyIpoBaTh
TUIIOTE3BI O KOJIMYECTBE KOPHEW ypaBHEHHUH,
CoJIeprKaliX MOKa3aTelbHYI0 (QYHKIHUIO, U
IPOBEPATH UX. BrIMOIHATH peoOpa3oBanHus
rpaduka nokazareJbHOW QyHKINU:
napajuleNIbHBIN IEPeHOC, pacTshKeHUE (CKaTue)
BJI0JIb OCH OpJIMHAT (TTOCTPOEHUE IPa(hUKOB C
MOJYJISIMHU, TTOCTpOeHHUE Tpadrka oOpaTHOI
¢ynkuun). [IpumensTs cBoiicTBa
MoKa3aTeIbHON (QYHKIIUH TP PEIICHIH
MPUKJIAJHBIX 33/1a4 U 337124 MOBBIIICHHOM
CJIO)KHOCTH

Jlorapudpmuueckas
byHKuus

19

Jlorapudmbr

CaoiicTBa orapupMoB

JlecsiTUUHBIE U HATYpaJIbHbIE
norapudmsl. Dopmyna
nepexoa

Jlorapudmuueckas GyHKIUSA,
eé
CBONCTBa U Tpaduk

BrimonusaTe npocTeiiiue npeodpazoBaHus
Jorapu(pMHUUECKUX BBIPAKEHUH ¢
MCIIOJIb30BaHNUEM CBOMCTB JIOTapU(PMOB, C
nomoIikio popmyn nepexona. Ilo rpapuky
norapu@mMuuecKkoi GyHKIIMN OMUCHIBATD €€
CBOICTBa (MOHOTOHHOCTB, OTPaHUYEHHOCTH).
[TpuBoIUTE MpUMeEpHI JTIOrapupMUIecKon
¢byHKINY (3aJaHHOM C TOMOIIBIO (POPMYJTBI
uu rpaduka), 00anaroIei 3aJaHHBIMA
cBoOiicTBaMH (HapUMep, OrPaHUYEHHOCTH).
Pa3bsaCHATH CMBICI IEPEYUCIICHHBIX CBOMCTB.




AHanmu3upoBaTh MoBeeHne QYHKIMN Ha

Jlorapudmuueckue 3 Pa3IMYHBIX y4acTKax 00JIACTH OTIpeieIeHus,

ypaBHEHHUS CpPaBHUBATh CKOPOCTH BO3PACTaHMS

Jlorapudmuueckue 4 (yObiBanus) ¢pynkuuit. DopmMynupoBaTh

HEpaBEHCTBA OIpeIeNIeHNUs TIEPEUNCIIEHHBIX CBOMCTB.

Ypok 06001IeHus 1 2 Pemate npocreiimue norapupmudeckue

CHCTEMaTU3aLUU 3HAaHUH ypaBHEHHUS, JorapudMuyecKkue HepaBeHCTBa U
UX CUCTeMBI. PemaTs norapupmuaeckue

Kp ﬂogapuquyluqec](aﬂ 1 YpaBHEHHU pPa3IMYHBIMUA MECTOJAMH.

yHKyuaY PacnioznaBats rpaduku u cTpouth rpaduk
norapumuueckoi GyHKIUH, UCTIONIb3YS
rpadoroCTPOUTENH, U3y4aTh CBOHCTBA
dbyHkuuu 1o rpadukam, GopMyIupPOBaThH
TUIIOTE3bI O KOJIMYECTBE KOPHEW YPABHEHUN,
coJiepKalux jJorapupmuueckyro GyHKIUIO, U
MPOBEPATH MX. BRIMOMHATE TpeoOpa3oBanus
rpaduka morapupmMuueckor GyHKIUH:
napajuieJIbHbIN EPEHOC, pacTsHKEHUE (CKaTHE)
BJIOJIb OCH OpJUHAT (TOCTPOCHHE TPa(UKOB C
MOJIYJISIMU, TIOCTpOeHUe Tpaduka oOpaTHOU
¢yukun). [IpumensarTs cBoiicTBa
norapumuueckoi GyHKIUHU MPU PEUICHUH
MPUKJIAJHBIX 33/1a4 U 33724 TOBBIIICHHOM
CJIO)HOCTHU

Tpuronomerpuueckue 27 [TepeBouTh rpagyCHYIO MEPY B paJIMAHHYIO U

dopmyibl obpatHo. HaxoauTe Ha OKPY>KHOCTH

Panuannas mepa yria 1 MOJIOKEHHUE TOYKH, COOTBETCTBYIOILEH

I1oBOpPOT TOYKH BOKpPYT 2 JAaHHOMY JIEMCTBUTENBHOMY uncity. Haxonnts

Hayaja KOOpJAWHaT 3HaKM 3HAYEHUI cHHyca, KOCUHYCa, TaHreHca

Ormpesenenue cCuHyca, 2 qucia. BeIABIATE 3aBUCUMOCTD MEKIY

KOCHHYCA U TaHT€Hca yria CHUHYCOM, KOCHHYCOM, TAHT€HCOM OJHOI0 U

3Haku CHHYyCa, KOCUHYCa 1 1 TOI'0 K€ yrijia. HpI/IMeHHTB JaHHBbIC

TaHreHca 3aBUCUMOCTH ISl JOKa3aTelbCTBA TOXK/IECTBA,

3aBUCHMOCTb MEKITY 2 B YaCTHOCTH Ha OIPEIeIEHHBIX MHOYKECTBAX.

CHHYCOM, KOCHHYCOM M [TpumeHsTH IpH TpeoOpa3oBaHUAX U

TAHTEHCOM OJIHOTO U BBIUUCIICHUSX (POPMYIIBI CBSI3U

TOrO K€ yriia TPUTOHOMETPHUYECKUX (DYHKIUH YTIIOB a M —4,

TPHrOHOMETPUYECKHE 3 dbopMyIbl croxkeHus, GopMyIIbl IBOMHBIX U

TOXIECTBA TIOJIOBUHHBIX YTJIOB, (POPMYITBI IPUBEICHUS,

Cunyc, KOCHHYC M TaHT€HC 1 (bopMyIbI CYMMBI M Pa3HOCTH CHHYCOB, CYyMMBI

YIJIOB a 1 —a Y pa3HOCTH KOCHHYCOB, TPOU3BEACHUS

DOpMYJIbI CIIOKEHUA 3 CHUHYCOB U KOCHHYCOB. JlOKa3bIBaTh

CHHYC, KOCHHYC 1 TAHTEHC ) TOKIECTBA, MPUMEHSISI Pa3ITUIHBIC METO/BI,

JBOHHOrO yria UCTOJIb3Ys BCE U3YUYECHHBIE (bopnfynm.

CHHYC, KOCHHYC 1 TAHTEHC 2 [TpuMeHSTH Bce M3y4YSHHBIE CBOWCTBA H

ITONOBHHHOIO yTITa dbopmyIbl Ipu pelLICHIH NPUKIIAZAHBIX 32124 U

DOPMYJTE IPHBEICHHA ) 3aj1a4 TIOBBIIICHHOHN CJI0KHOCTH

CyMMa 1 pa3HOCTh CUHYCOB. | 3

CyMMa u pa3HOCTh

KOCHHYCOB

Ypok 060011eHus 1 2

cHCTEMaTH3aIni 3HaHUH

K.p. «Tpuconomempuueckue 1

dopmynvly




Tpuronomerpnuyeckue 18 YMeTh HaXOAUTh apKCUHYC, APKKOCHHYC,
YPaBHEHHS ApKTAHI€HC JIeHCTBUTEIBHOTO YHCIIA.
YpaBHeHue cos X = a 3 [IpuMeHATH CBOMCTBA apKCUHYCA,
YpaBHeHue sin X = a 3 apKKOCHHYCA, apKTaHTeHca yucia. [[puMeHsTh
VYpaBHeHHE tg X = a 2 (bopMyIbl JUIsl HAX0XKJIEHHUsI KOPHEH ypaBHEHUH
Pemenue 5 COS x = a, Sin X = @, tg x = a. YMeTh pemiarhb
TPUTOHOMETPUYECKUX YPaAB- TPUTOHOMETPHYCCKUEC YPABHCHUSA: JIMHEWHBIE
HeHuil OTHOCHUTEJIBHO CUHYCA, KOCUHYCa, TAHI€HCa
yria (ducina), CBoAsdLIMecs K KBaJpaTHbIM U
TTpuMepsl peleHus 2 JIpYT'MM aiare0panyeckKuM ypaBHEHUSIM I10CIIe
IPOCTEHIINX 3aMEHbI HEU3BECTHOIO, CBOIAIUECS K
TPUTOHOMETPHUYECKHX IPOCTEHIINM TPUTOHOMETPUUECKUM
HEPABECHCTB YPaBHEHHUSM I10CJIE PA3JIOKECHUS HA
MHOHUTENU. PemaTts oqHOpogHbIE (TIEPBOH U
Ypok 0Go6LIeHus 1 2 BTOPOM CTENEHU) YPaBHEHUSI OTHOCUTENIBHO
CHCTEeMaTH3AlUK 3HAHHU CHUHYCa U KOCHHYCA, a TAK)KE CBOJSLIUECS K
OJIHOPOAHBIM ypaBHEHUAM. Mcrionb3oBarh
K.p. «Tpuzonomempuyeckue | 1 METO]| BCTIOMOTATENLHOTO YIJa. HpI/IMCUHSITI)
ypasHenusy METO/]I IPEIBAPUTEIBHON OLIEHKH JIEBOM U
IIPaBOM YacTel ypaBHEHUA. Y METh IPUMEHSTh
HToroBoe OBTOpenHe 24 HECKOJIbKO METOJIOB IIPU PELLICHUU YpaBHEHMUSI.
Pemarp HeCI0KHBIE CUCTEMBI
TPUTOHOMETPUYECKUX ypaBHEHMM. Pemars
TPUTOHOMETPUYECKHUE HEPABEHCTBA C
MIOMOUIbIO €AMHUYHOU OKPYXHOCTH.
ITpyuMeHATh Bce N3Y4YEHHBIE CBOWCTBA U
CIOCOOBI PELICHUS] TPUTOHOMETPUUECKHUX
YPaBHEHUI U HEPABEHCTB IIPU PELICHNUN
MPUKJIAIHBIX 33/1a4 U 3aja4 NOBBILIEHHON
CJI0KHOCTHU
Bcero: anredopa n Hayaja matematuyeckoro | 136
aHaIM3a
I'naga VIII. Hexoropbie 12 ®opMynupoBaTh U J0Ka3bIBaTh TEOPEMBI 00
CBe/leHUs U3 IJIAHUMETPHH yrie MeXIy KacaTelbHOU U XOpJIoit, 00
VYTIIBl ¥ OTPE3KH, CBSI3aHHBIE C 4 OTpe3Kax MEPECEKAIOIINXCS XOPI, O KBajpaTe
OKPY’KHOCTBIO KacaTelbHON; BEIBOJUTH (GOPMYJIBI JUIS
BBIUHCJICHUSI YTIIOB MEKIY JBYMS
MePECEKAIOIIUMHUCS XOPAAMHU, MEXKTY TBYMS
CEKYILMMH, IPOBEAEHHBIMU U3 OJTHOM TOUKH;
(bopMyIHpOBATh U JOKA3bIBATh YTBEPKACHUS O
CBOICTBaxX M MpPU3HAKAX BIIMCAHHOIO U
OMKMCAHHOTO YEThIPEXYTOJIbHUKOB; pelIaTh
3aJ1a4M C UCIIOJIb30BAHUEM U3YyUEHHBIX TEOPEM
u hopmyn
Pemenne TpeyroiabHIUKOB 4 BeiBoauTh (hopMyIibl, BeIpaXkarolyue MeJuany
1 OMCCEKTPUCY TPEYTOJIbHUKA Yepe3 ero
CTOPOHBI, a TAKXKE Pa3In4HbIe (HOPMYJIbI
IUIOUIA/IM TPEYTOJIbHUKA; (OPMYIUPOBATH U
JTOKa3bIBaTh YTBEPXKIEHUS 00 OKPY>KHOCTU U
- npsiMoii Diiniepa; pemaTth 3aJa4u, UCIOIb3YsI
B BbIBEJICHHBIE (POPMYJIBI
d;) Teopema Menenas n Uessl 2 @opMyIHpPOBATh U JOKA3bIBATH TEOPEMBI
3 MeHenast u UeBbl U UCIIOJIB30BATh UX IPH
—

pEIICHUN 3a1a9




Onnurce, runepbona u 2 @opMynHpOBaTh ONPENEICHUS JUINIICA,
napaboia rurnepOoIIbl U mapadoiibl, BBIBOAUTH UX
KaHOHUYECKOEe ypaBHEHHUE U U300paXkaTh 3TU
KpUBBIC HAa PUCYHKE
BBenenue 3 [lepeuucnsatb ocHOBHbIE GUTYPHI B
[Ipenmer crepeomeTpun 1 MIPOCTPAHCTBE (TOUKA, MPAMasi, INIOCKOCTB),
AKCHOMBI CTEPEOMETPUHN (bopMyIUpOBaTh TPU aKCHOMBI 00 UX
B3aUMHOM PACIIOJI0KEHUH U UJUTIOCTPUPOBATH
3TU aKCHOMBI IPUMEPAMHU U3 OKPYXKaroLEen
00CTaHOBKH
Hekortopsle cnencrus u3 2 DopMyIHpPOBATh U JOKA3bIBATh TEOPEMY O
aKCUOM MIJIOCKOCTH, MPOXOISIICH uepe3 MpsMYyIo U He
JIeXallyI Ha HeW TOUKY, U TEOpEMY O
IJIOCKOCTH, IIPOXOJSLIEH uepes 1Be
MIEPECEKAIOIIMNECS NPSIMbIE
I'naga 1. IlapajieJibHOCTH 16 @opMyJIUPOBATH ONPEICIICHUE TTapaLICIIbHBIX
NPSAMBIX U IJIOCKOCTEl MPSIMBIX B IPOCTPAHCTBE, (POPMYIHPOBATH U
§1 IlapamienbHOCTh NPSIMBIX, 4 JIOKa3bIBaTh TEOPEMBI O IAPAJUIEIBHBIX
MPSIMOM U IJIOCKOCTHU MPSIMBIX; OOBSICHITH, KAKHE BO3MOXHBI CITy4au
[TapannensHbie NpsIMBbIC B 1 B3alMHOI'0 PACIIONIOKEHUSI IPSMON U
MIPOCTPAHCTBE IJIOCKOCTH B IPOCTPAHCTBE, U IPUBOIUTH
[MapamienbHOCTD TPEX 1 WJUTFOCTPUPYIOLIUE TPUMEPHI U3 OKPYKArOIIEH
HPSAMBIX 00cTaHOBKY; (hOPMYIIMPOBATH ONpPE/CICHIE
HapaJ'IJ'ICJ'ILHOCTB HpﬂMOﬁ u 2 mapamiCiIbHbIX HpﬂMOﬁ H IINIOCKOCTH,
[IJIOCKOCTH (bopMynUpOBaTh U AOKA3bIBATH YTBEPKACHUS O
MapajuieIbHOCTH MPSIMOU U TIIIOCKOCTH
(cBOMCTBa M MPU3HAK); pEIIaTh 33]a4H Ha
BBIYHCIICHHE U JIOKA3aTEIbCTBO, CBSI3aHHBIE CO
B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX U
IIJIOCKOCTEMN
§2 B3anmHoOe pacnoyioxeHue 4 OOBACHATD, KaKHE BO3MOXKHBI CITydan
MPSIMBIX B IIPOCTPAHCTRBE. B3aMMHOTO PACIOJIOKEHUS ABYX MPSIMBIX B
VYron Mexay 1ByMs IPSIMBIMU MPOCTPAHCTBE, U IPUBOIAUTH
CKpemuBaronuecs npsiMbie 1 WJUTIOCTPHUPYIOLTHE TPUMEPHI; (HOPMYITHUPOBATH
VYTubl ¢ COHanpaBlIeHHBIMU 1 ONpeIeTIEHUE CKPEUIUBAIOIINXCS MPSMBIX,
CTOpOHAMU (bopMyTUPOBATh U I0KA3bIBATh TEOPEMY,
Vo Mex Ty pSIMBIMU 1 BBIPAXKAIOIIYIO MPU3HAK CKPEIIMBAIOIINXCS
K.p. «Ilapannensrnocmo 1 MPSIMBIX, U TEOPEMY O ITIOCKOCTH, TIPOXOIAIIEH
NPAMbIX, I’lp}lMOIZ u 4epe3 OJHY U3 CKPCHINBAIOMINXCA MTPAMBIX U
NILOCKOCTIUY napajuieIbHON APYroil mpsiMOii; OOBSICHSATS,
KaKue J[Ba JIyya Ha3bIBalOTCs
COHaNpaBJICHHBIMH, (POPMYIUPOBATH U
JTIOKa3bIBaTh TEOPEMY 00 yTiax ¢
COHANPaBJICHHBIMA CTOPOHAMH; OOBSCHATD,
YTO HA3bIBAECTCS YIJIOM MEXKITY
MEePECEKAIOIIMMHUCS TIPSIMBIMH B YTJIOM MEXIY
CKPELIMBAIOMIMMUCS TPSIMBIMU; PEIIATh 33a/1a41
Ha BBIYHCIICHUE U JIOKA3aTeIIbCTBO, CBSI3aHHBIE
CO B3aUMHBIM PaCHOJIOKEHUEM JABYX MPSMBIX U
YTJIOM MEXAY HUMH
§3 IlapannenbHOCTD 2 dopMynHpoOBaTh ONpeESICHUE MapaieIbHbIX
IIJIOCKOCTEN IJI0CKOCTEH, (popMynHpoBaTh U TOKa3bIBaTh
[TapannenpHbIe IIIOCKOCTH 1 YTBEPKICHUS O IPU3HAKE U CBOMCTBAX
CBolicTBa napajuieIbHbIX 1 napasulebHbIX MIOCKOCTEH, UCIIOIB30BaTh ATH




IIJIOCKOCTEN YTBEPKACHMS DU PELICHUM 3a1a4
§4 Terpasap u 4 OOBsCHATD, Kakas GUrypa Ha3bIBaeTCs
napajuieJIenunes TETPA3APOM U KaKas apajuIeIeIUIeIOM,
Terpasap 1 [IOKAa3bIBaTh Ha YEPTEkKAX U MOJEIAX UX
[Mapamnenenunesn 1 3JIEMEHTBI, N300pakaTh 3TH (PUTypHI HA
3a1a4un Ha MOCTPOECHHUE 2 PUCYHKAX, MWIUTFOCTPUPOBATDH C UX ITOMOLIBIO
cedeHuit pa3IMYHBIC CIy4Yau B3aUMHOI'O PACIIOJIOKEHUS
Kp «Hapaﬂﬂeﬂbyocmb 1 IIPAMBIX U ILIOCKOCTEH B IIPOCTPAHCTBE,
NIOCKOCIEl» (bopMynMpOBaTh M JOKa3bIBaTh YTBEPHKIAECHUS O
CBOICTBaX Mapajiesienunesa; OObIACHATh, YTO
Ha3bIBACTCs CEYEHUEM TETpa’Ipa
(mapasienenuresia), pemaTh 3a/1a4yu Ha
IIOCTPOCHUE CEUYECHUN TETpa’ipa u
napajuleJIenune1a Ha YepTexKe
3ayer Nel 1
I'nasa ll. 17 @opMyJIUPOBATH ONPEACIICHUE
IlepneHAUKYISIPHOCTH NEPIEHIUKYJIAPHBIX IPSIMBIX B IPOCTPAHCTBE;
NPSIMBIX H II0CKOCTe (bopMyIUpOBATh U AOKA3bIBATH JIEMMY O
§1 IlepnenauKyIIPHOCTH 5 NEPIEHIUKYJIIPHOCTHU ABYX MapajlIEIbHbIX
IIPSIMOM U TNIOCKOCTH IPSIMBIX K TPETheH NpsAMOil; popMyIUpOBaTh
[MeprieHAMKYIAPHBIC TPSMbIC 2 OIpeJie/IEHUE NPAMOH, IEPIIECHANKYIISIPHOHN K
B [IPOCTPAHCTBE IJIOCKOCTH, ¥ IPUBOIUTH WILUTFOCTPUPYIOLIUE
[MapaiienbHbIe IPSAMEIE, 1 IPUMEPBI U3 OKPYKarole 00CTaHOBKY;
HEPIEHIUKYIIIPHBIE K (GbopMyIHMpOBATh U AOKA3bIBATH TEOPEMBI
IJIOCKOCTH (IpsiMyTO ¥ OOPaTHYIO) O CBSI3U MEXKIY
HpngHaK 1 MapauICIIbHOCTBIO IIPSAMBIX U UX
HepIeHUKYISAPHOCTH NEPIIEHIUKYJIIPHOCTBIO K INIOCKOCTH, TEOPEMY,
HpHMOP’I U IIJIOCKOCTHU BBIPpAXKAIOMIYIO ITPU3HAK NEPIICHAUKYIAPHOCTHU
Teopema o IPsMOIA, 1 IIPSIMOM U TUIOCKOCTH, U TEOPEMY O
TIepIIeH INKYIAPHOMN K CYILLECTBOBAaHUU U €JMHCTBEHHOCTH MPSIMOH,
LIOCKOCTH IIPOXOJAIIEH Yepe3 JaHHYIO TOUKY U
MEPIEHANKYISIPHON K TAaHHOM MIIOCKOCTH;
pelaTh 3aJa4y Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NEPIEHIUKYJIIPHOCTBIO NPSMON U IIIOCKOCTH
§2 [lepnenaukymsp u 6 OOBACHATD, UTO TAKOE MEPIEHIUKYIISP U
HAKJIOHHBIE. YTOJ MEXKIY HAKJIOHHAs K IIJIOCKOCTH, YTO HA3bIBAETCS
IIPSIMOM U TUIOCKOCTBEO IIPOEKIEN HAKJIIOHHOM, YTO HA3bIBAETCS
PaccrosiHue OT TOUKH 110 2 paccTOsSTHUEM: OT TOUKH 110 MIJIOCKOCTH, MEKIY
IJI0CKOCTH NapajuIeIbHBIMU MJIOCKOCTSMU, MEXKIY
Teopema o Tpéx 2 CKPEILMBAIOIIUMUCS IIPSIMBIMU;
MIEPIEeHIUKYIIIpax (bopMyIUpoOBaTh U AOKA3bIBATH TEOPEMY O TPEX
Vron Mex Ty psMoii 1 2 NEPIEHIUKYIIApaX U IPUMEHATH €€ Ipu
MJIOCKOCTBIO pelIeHnn 3a7a4; 00bACHATh, UTO TAKOE
OpPTOTOHAJIbHAS MPOEKINS TOUKH ((PUTYpBI) Ha
IJIOCKOCTh, U TOKa3bIBaTh, YTO MPOEKLIKEN
IPSIMOM Ha TIOCKOCTb, HE MEPIEHANKYIISAPHYIO
K 9TOH TIPSIMOM, SIBJISIETCS TIpsiMasi; OOBSICHSTH,
YTO Ha3bIBAECTCA YTIIOM MEXAY NPSIMOH U
IJIOCKOCTBIO M KAKUM CBOMCTBOM OH 00J1aaeT;
OOBSICHATD, UTO TAKOE LIEHTPaJIbHAs MPOEKLIUs
TOYKH((PUTyphl) HA MIIOCKOCTh
§3 JIByrpaHHslii yrod. 4 OOBsCHATD, Kakas pUrypa Ha3bIBaeTCs

[TepieHAMKYISIPHOCTH

JIBYTPaHHBIM YTJIOM M KaK OH U3MepSeTcs;




IIJIOCKOCTEHN

JIByrpaHHBIN yroJIL.

[Tpuznak
MEePIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEH

IIpssMOyTONBHBIM
napajuieJIenunes

TpéxrpanHslii yroa
MHororpatHbIil yromu

K.p. «llepnenouxynspuocmo
NPAMbBIX U HIIOCKOCIE )

JIOKa3bIBaTh, YTO BCE JIMHEWHBIC YTIIBI
JIBYTPaHHOI'O yIja paBHbI APYT APYTY;
OOBSICHATB, UTO TAKOE YIOJl MEXKIY
[IEPECEKAIOIIMMHUCS IIJIOCKOCTSAMU U B KAKUX
npejenax oH u3MeHsercs; (GopMyaupoBaTh
OIpe/IeNIEHUE B3aUMHO MEPIEHANKYIISIPHBIX
I10cKocTel, HopMyaMpoBaTh U 10Ka3bIBATh
TEOPEMY O MPU3HAKE NEPIEHAUKYIISIPHOCTH
JIBYX INTIOCKOCTEH; OOBSICHATH, KAKOU
napajuleJenuIe/ Ha3bIBaeTCs
IPSMOYTOJIbHBIM, (POPMYJIMPOBATE U
JIOKa3bIBaTh YTBEPKICHUS O €r0 CBOWCTBAX;
OOBSICHATH, KaKasi pUrypa Ha3bIBaeTCs
MHOT'OTPaHHBIM (B YaCTHOCTHU, TPEXTPAHHBIM)
YIJIOM U KaK Ha3bIBAIOTCS €r0 HJIEMEHTHI,
KAaKOM MHOTOTI'PAaHHBIN yroJl Ha3bIBaCTCs
BBIITYKJIBIM; (POPMYJIMPOBATh U JOKA3bIBATh
YTBEPKICHHUE O TOM, YTO KaKIbIM IJIOCKUI
yroJi TpEXIPaHHOTO YIJIa MEHbBIIIE CYMMBI ABYX
JIPYTUX IUIOCKHX YIJIOB, U TEOPEMY O CYyMME
IJIOCKHX YIJIOB BBIMYKJIOTO MHOI'OIPAHHOTO
yrja; pemarb 3a/1a4yd Ha BBIYUCICHUE U
JI0OKa3aTeJIbCTBO C UCIIOIB30BAHUEM TEOPEM O
NEPIEHIUKYJIIPHOCTH IPSIMBIX U IIJIOCKOCTEH,
a TaKoKe 3aJ1a4M Ha IOCTPOECHUE CEUECHUN
IIPSIMOYTOJIBHOTO NIapaJuleIIeuIe1a Ha
yepTexe

Hcnonp30BaTh KOMIBIOTEPHBIE IPOTPaMMBbI
IIPU U3YYEHHUH BOIIPOCOB, CBSI3aHHBIX CO
B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE

3auer No2

I'naea I11.
MHOroOrpaHHHUKH.
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§1 IlonsiTHE MHOTOIpaHHUKA.

[Ipusma

Ilonstue MHOTI'OT'pAaHHUKA

I'eomeTrpuueckoe telno.
Teopema Ditnepa

IIpusma. IIpocTpancTBeHHas
teopema [Iudaropa

OOBsACHATD, Kakasi pUrypa Ha3bIBaeTCA
MHOTOTPAaHHUKOM U KaK Ha3bIBAIOTCS €0
AJIEMEHTHI, KAKOM MHOTOI'PaHHUK Ha3bIBAETCSA
BBITTYKJIBIM, TIPUBOJUTE TIPUMEPHI
MHOTOTPaHHHUKOB; OOBSICHSTH, YTO TAKOE
reOMETPUYECKOe TeNO0; (HOPMYIUPOBAThH U
JIOKa3bIBaTh TEOpEMY DMjiepa sl BBITYKIBIX
MHOTOTPAaHHUKOB; OOBSICHATh, KaKOU
MHOT'OTPaHHUK Ha3bIBAECTCS MPU3MOM U KaK
HAa3bIBAIOTCSA €€ PJIEMEHTHI, Kakasi Ipru3Ma
HAa3bIBACTCs MPSIMOM, HAKJIOHHOM, IPABUIILHOM,
n300pakaTh MPU3MBI HA PUCYHKE; OOBICHSITH,
YTO Ha3bIBaeTCA MJIOMIAIbI0 TIOTHON(OOKOBOI)
MMOBEPXHOCTHU MPU3MBI, U JIOKA3bIBATH TEOPEMY
0 IO OOKOBOW MOBEPXHOCTHU MPSIMOM
MIPU3MBI; BBIBOJIUTH (hOPMYITY TIIOIIA TN
OpPTOTOHAJILHON MPOEKIIUN MHOTOYTOJIbHUKA U
JIOKa3bIBaTh MPOCTPAHCTBEHHYIO TEOPEMY
[Tudaropa; pemars 3a/1a4 Ha BEIYUCIICHHUE U
JI0KAa3aTeJIbCTBO, CBSI3aHHBIE C MPU3MOU

§2 IMupamupna

[Tupamuga

N

OOBACHATH, KAKOI MHOTOTPAaHHUK Ha3bIBACTCS
IIUPAMUION U KaK HA3BIBAIOTCS €€ DIIEMEHTHI,




[TpaBunpHas nupamuia 1 YTO Ha3bIBACTCS TUIONIAIIO TTOTHON(OOKOBOI)
VYceu€nnas nupamuaa 1 MOBEPXHOCTU UPAMHJIbL; OOBSICHSTD, KaKas
MUpaMKJia Ha3bIBaeTCs MPaBUIbHOM,
JIOKa3bIBaTh YTBEPKACHHUE O CBOMCTBAX €€
OOKOBBIX PEOEP M OOKOBBIX TPaHEH U TEOpEMY
0 oA OOKOBOW TOBEPXHOCTU
MPAaBWJIbHOM MUpaMUIbl; OOBSICHATH, KAKOU
MHOT'OI'PAHHUK Ha3bIBACTCS YCEYEHHON
MUPAMUJION U KaK HAa3bIBAIOTCS €€ JIEMEHTHI,
JIOKa3bIBaTh TEOPEMY O IUIOIIAAN OOKOBOM
MOBEPXHOCTU NPABUIILHON yCeUEHHOM
IUPaMM/JIbl; PEIIaTh 3aja4l Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHbIE C MTUPAMUAMHU, A
TAK)Ke 3a]]a4l Ha IIOCTPOEHUE CEUECHU N
MUPaMHUJT Ha YePTEexKe
§3 IlpaBuiibHbBIC 5 OOBSCHATDH, KAKHE TOYKH HA3BIBAIOTCS
MHOTOTPaHHUKHU CUMMETPUYHBIMUA OTHOCUTEIILHO
CHuMMeTpHs B IPOCTPAHCTBE 1 TOYKH(TIPSAMOM, IIIOCKOCTH ), YTO TAKOE
[ToHsiTHE TPAaBUIBHOTO 2 HEHTP(OCh, IUIOCKOCTh) CUMMETPHUH (DUTYDBI,
MHOTOTpAaHHUKA MIPUBOAUTH PUMEPHI GUTYP, 00IaaAr0IIHX
DJIEMEHTBI CHMMETPHH 2 AJIEMEHTAaMU CUMMETPHUH, a TAaK)Ke MPUMEPBI
IIpaBUJIbHBIX CUMMETPUHU B apXUTEKTYpE, TEXHUKE, IPUPO/IE;
MHOI'OTPaHHUKOB 00BscHATH. Kakoii MHOTOTpaHHUK HA3bIBACTCS
Kp «MHogogpaHHuKu» 1 IIpaBUJIBHBIM , TOKA3bIBATh, YTO HC CYIICCTBYCT
MPAaBHJILHOTO MHOTOTPAHHUKA, TPaHsIMU
KOTOPOTO SIBJISIFOTCS IPAaBUJIbHBIE N-
YTOJIbHUKH MPU N>6; 00BSICHATH, KaKue
CYILIECTBYIOT BUJIbI PABUIIbHBIX
MHOTOTPaHHUKOB M KaKUMH JIEMEHTAMHU OHU
o0amaroT
Hcnonp30BaTh KOMIBIOTEPHBIE IPOTPaMMBbI
IIPU U3YYEHUH TeMbl « MHOTOTPaHHUKI
3auet No3 1
3ak/ouuTebHOE 6
NMOBTOPEHHE Kypca
reomerpuu 10 kiaacc
Bcero: reomerpus 68
Hroro: 10 kaace 204
11 kaace
TpuroHomerpuueckue 20 ITo rpadukam GyHKIUI OMTUCHIBATH UX
° byHKunu cBOICTBa (MOHOTOHHOCTB, OTPaHUYEHHOCTD,
S OO6nactp ornpeeneHus 1 3 YETHOCTh, HEYETHOCTD, IEPUOIUYHOCTB ).
§ MHO>KECTBO 3HAUEHU [TpuBoANTE MpUMEpPH! HYHKIUHN (3aJaHHBIX C
E TPUTOHOMETPUYECKUX MOMOMUIBIO (POPMYJIIBI UITU rpa(vaKa),
s b yHKIII o01aaroIuyX 3a/JaHHBIMHE CBOMICTBaMU
o§ (Hanpumep, OrpaHUYEHHOCTH). Pa3bsiCcHATD
g YETHOCTH, HEYETHOCTD, 3 CMBICJI IEPEYHCIEHHBIX CBOMCTB.
% NEPUOJNYHOCTD N306paxaTh rpa@uKu CIOXHBIX PYHKINN C
X TPUTOHOMETPHUUECKHUX MIOMOILBIO TPadoIIOCTPOUTENEH, ONUCHIBATH UX
e GyHKIMHI cBoiicTBa. Pemars mpocreitnme
f, o CBoiicTBO QyHKIMHK Y = COS X | 3 TPUTOHOMETPUUYECKHUE HEPABEHCTBA, UCTIOIb3Ys
L§* 2 u €€ rpaduk rpaduk pynkmuu. Pacnio3naBare rpaduku
=] § TPUTOHOMETPHUYECKUX (QYHKUIUH, rpaduku
< < CgoiicTBo (yHKIIMM Y = SiN X | 3 00paTHBIX TPUTOHOMETPUIECKUX (PYHKITUH.




u e€ rpaduk

[IpuMeHATh 1 TOKa3bIBaTh CBOMCTBA 0OpATHBIX

CaoiicTBa 1 rpaduku 2 Tpuronomerpuyeckux ¢pyHkuuit. CTpouth
GbyHKIMI Y =tg X u Yy = Cctg X rpaduKy 3JIeMEHTApHBIX PYHKIIMMA, UCTIOTIb3YS
rpadoroCTPOUTENH, U3y4aTh CBOHCTBA
OO6parnbie 3 AIIEMEHTApHBIX (PYHKLIUN 1O UX rpaduKam,
TPUTOHOMETPUUECKHUE (bopMyIHPOBATH TUIIOTE3bI O KOJTUYECTBE
byHKIIMU KOpHEH ypaBHEHMI, COAEPKALUX
Ypok 06001IeHNs 1 2 dJIEMEHTapHbIe (PYHKINH, U TIPOBEPSTH UX.
CUCTEMATU3ALMY 3HAHUN Brmonusate npeodpazoBanus rpadukoB
AJIEMEHTAPHBIX (PYHKINN: TapaJuIeTbHBIH
Kp ((TpugOHOMempuqec;(ue 1 IIEPEHOC, PACTKECHUE (C)KaTI/IC) BJ0JIb OCU
d)y].”a,;uu ) OopAuHarT. HpI/IMeHHTB APYTruc 3JICMCHTApPHBIC
crocoObl MOCTpoeHus rpauKoOB. YMETh
MIPUMEHSATH PA3JIMYHBIC METObI JOKA3aTEIIbCTB
HMCTUHHOCTHU
IpousBoanas u eé 20 [IpuBOAUTH IPUMEPHI MOHOTOHHOM YHCIIOBOM
reoMeTpHYecKuii CMbICI MOCIIEA0BATEIbHOCTH, UIMEIOIIEH TTPE/Ie.
[IpousBoaHas 3 BbruncnsaTe npezensl nocie 0BaTeaIbHOCTEN.
BhISICHATS, SIBISIETCS JIH TTOCJIEI0BATENLHOCTD
[Ipou3BonHas cTeneHHON 3 cxopsmeiics. [lpuBonuTs npuMeps! GyHKINH,
GyHKIHH SBIISIOIINXCS] HETIPEPHIBHBIMH, UMEIOLITUX
I[Ipasuia 3 BEPTUKAIBbHYIO, TOPU30HTAIIBHYIO ACUMIITOTY.
I[I/I(l)(bepeHHI/IPOBaHI/IH 3anuceiBaTh YpaBHCHHC KaXJ0M U3 3TUX
HpOH?;BOIlHBIG HEKOTOPBIX 4 ACHUMIITOT. Y METH 110 FpaCI)I/IKy (1)YHKIII/II/I
3JIEMEHTaPHBIX (I)yHKLII/IP“I OMpCACIIATh MPOMEIKYTKHU HCIIPEPBIBHOCTU U
TOYKH pa3phiBa, €CIU TAKUE UMEIOTCS. Y METh
[ eOMETpHYECKUIi CMBICT 4 JIOKa3bIBaTh HEMPEPHIBHOCTH (DYHKIIUU.
TIPOM3BOHOM Haxonutsb yrinoBoit koadduimeHt
KacaTenbHOHU K rpaduKy QyHKIIMHU B 3aJaHHOMN
Ypok 06061eHNs U 2 Touke. HaxouTh MrHOBEHHYIO CKOPOCTh
CHCTEMATU3allu1 3HAHMI JBUKEHUS MaTepUAIbHON TOYKH.
AHanu3upoBath NoBe/ieHNne PYHKIMM Ha
K.p. Ne 2 «IIpouseoonasi u ee | 1 Pa3IMYHBIX y4acTKaX 0OJIaCTH OIMpeIeeHHUs,

2€0M€mpull€CKl/llZ CMbIC»

CpPaBHHUBATh CKOPOCTU BO3PACTAHUS
(yObiBanus) ¢pynkuuid. Haxoauts
IIPOM3BOJIHBIE JIEMEHTAPHBIX (YHKIIUH.
HaxoauTs npou3BOAHBIE CYMMBI,
MPOU3BEACHUS M YACTHOTO JABYX (DyHKIIHIA,
NPOM3BOIHYIO clloXHOM pyHkmu y = f (Kx +
b). OOBACHATD U WILTFOCTPUPOBATH TOHATHE
npejena nocienopareabHocTy. [IpuBoauThH
IIPUMEPHI N1OCIIE0BATEIBLHOCTEN, UMEIOIINX
mpeien U He UMEIOINX Tpeena.
ITonb30BaThCs TEOPEMOH O Mpeaee
MOHOTOHHON OTPaHUYEHHOMN
M0CJIeI0BAaTENbHOCTU. BBIBOAUTE (hOpMYITbI
JUTMHBI OKPYKHOCTH U TUIOIIA/IN

Kkpyra. OOBSCHATH U WILTIOCTPUPOBATH OHSATHE
npenena Gpynkuuu B Touke. [lpuBoauth
npuMepbl PYHKIHUHM, HE UMEIOIIMX Mpeiena B
HEKOTOPOU TOYKE. BBIUMCIIATH Npeaensl
¢byHKIMH. AHATU3UPOBATH OBEACHUE
(GyHKIMI Ha pa3IMYHbIX ydacTKax 00JacTu
onpezeneHus. Haxoautbs acCUMOTOTHI.




Beruucnate npupanieHne GyHKIUU B TOUKE.
CocTaBisTh U HCCIEI0BATh PA3HOCTHOE
oTHoweHue. HaxonuTsb mpeaen pa3HOCTHOTO
OTHOILIEHHS. BbIUuCATh 3HaueHNe
MIPOM3BOTHON (PYHKITUH B TOUYKE (10
onpezenenuto). Haxonute yriosoit
Kod(hpuIMeHT KacaTeabHON K rpaduKy
(GyHKLINU B TOYKE C 33/1aHHON aOCIIUCCOA.
3anuceiBaTh YpaBHEHUE KacaTeIbHOM K
rpaduKy QyHKIHH, 33JaHHOH B TOUKE.
HaxonuTe npon3BOJHYIO CII0KHON (YHKIINH,
oOpartHoii ¢pyHkuuu. [IpUMeHATs TOHATHE
IIPOM3BOJIHON IIPU PELICHUH 3a/1a4

IIpumenenune npousBoaHoi | 18 HaxoauTte BTOpYO NPOU3BOJIHYIO U YCKOPEHUE
K MCCJIeJOBAaHUI0 PyHKIIMIA IIPOLIECCA, OMUCHIBAEMOTO C TIOMOLIBIO
Bo3spacranue u yosiBanue 2 dbopmynsl. Haxoauts mpomMexxyTKu
byHKIHN BO3PACTaHMs U YObIBAaHUS (DYHKIUH.
DKCTpeMyMbl QYHKIUU 3 Jloka3bIBaTh, 4TO 3aaHHas (PyHKITUSA
[IpuMeHeHre IPOU3BOAHON K | 4 Bo3pacTtaer (yObIBaeT) Ha YKa3aHHOM
MIOCTPOEHHIO rPapHKOB npoMexyTtke. HaxoquTs TOUku MUHUMYMa U
byHKIMH MakcuMmyma Qynkuun. Haxonuts HanOomnbliee
HaunoOobInee 1 HaMEHbIIIEE 3 1 HAMMCHBIICC 3HAUYCHUS (PYHKIII/H/I Ha OTPE3KE.
3HaueHHs QYHKLIUU Haxoauts Haubomnbliee 1 HaUMEHbIIIEE
BrimykiocTs rpaduka 3 3HavyeHus: pyHkuuu. MecnenoBars GyHKIHUIO C
dyHKImit, Touky neperuda MTOMOIIBIO TPOU3BOJHON U CTPOUTH €€ TpaduK.
Ypok 06061eHus 1 2 [IpuMeHATh MPON3BOIHYIO TIPH PEIICHUN
CHCTEMATH3aLUY 3HAHMUI TEKCTOBBIX, TEOMETPUUECKUX, (DU3UUECKUX U
K.p. «IIpumenenue 1 ApPYruXx 3ajaq
NnpoU3B00HOU K
UCCne008anuIo QYHKYULL»
HNurerpan 17 Boruncnsate npubnmx€HHOE 3HaUECHUE
ITepBoobpaznas 2 IJIOIIAAN KPUBOJUHENHOMN TpaneLunH.
[IpaBuna HaxoXIEHUS 2 Haxonuts nepBooOpaszubie GyHKIMIL: Y = XP,
epBOOOPA3HBIX riep _R,y=sinx, y=cos X,y =tgx.
I[Tnomaas KpUBOITMHENHHOI 3 Haxozmuts neppooGpasusie pynkumit: f (x) +
Tpanenyuy U UHTErPal g(x), kf (x) u f (kx + b). Beraucnars mromaam
Beruucienue WHTETPAIOB 2 KpPIBOJ'IPIHGfIHOfI Tpaneuuu ¢ MIOMOIIBLIO
Brraucnenue miromanei 3 ¢opmyner Hetorona—IJleii0nuna.
duryp ¢ moMonIBI Haxoauts npubanxEHHbIC 3HAUEHUS
WHTETPAJIOB MHTErpajioB. BeIUKCIATh miiomaib
TIpUMEHEHHE TPOU3BOIHOIN 2 KPUBOJIMHEHHOM Tpamnenuy ¢ IOMOIIbIO
WHTErpaJla K peleHU0 HHTCTpalla
MPaKTUYECKUX 3a/1a4
Ypoxk 060061IeHs 1 2
CUCTEMaTHU3alluu 3HaHUU
K.p. «Unmeepan» 1
Kom0unaropuka 13 [IpuMeHATh pU pelIeHnH 3a7a9 METO

S [IpaBuno npousBeaeHus 2 MaTeMaTH4ecKoi MHAyKuuu. [IpumensaTh

é < [lepectanoBKkH 2 MIPaBUJIO MPOU3BECHUS MPHU BBIBOJIE (OPMYJIBI

g = Pasmemmenus 2 yucIa nepectaHoBoK. Co3iaBaTh

Q E CoueTanus U UX CBOIMCTBA 2 MaTEeMaTU4YCCKHE MOACIIHN JUIS PCIICHUS

% E Bunom HproToHa 2 KOMOMHATOPHBIX 3a/la1 € OMOLLO nojacy€ra

m o VYpok 0606IeHHs 1 2 YHCJIA U PA3MEIEHNUN, IEPECTAHOBOK U




cUCTEMaTH3alluy 3HaHUU

coyetaHuii. Haxouth 4MCIIO TEPECTAHOBOK C
MOBTOpEHUsIMH. PemaTh KOMOMHATOpHBIE

K.p. «Kombunamopuxay 1 3a/1a4u, CBOJSIIMECS K OJICUETY Unca
COYETaHMM C MOBTOPeHUAMU. [IpumensTs
dbopmyny ounoma Hetotona. Ilpu Bo3BeneHun
OMHOMA B HATYPAJIbHYIO CTETICHb HAXOAHUTh
OnHOMHATbHBIC KOA()PHUITMEHTHI ITPU TTOMOIITH
TpeyrosnbHuka [lackans

DJieMeHTbI TEOPUHU 13 [IpuBOANTE NPUMEPHI CIIyYANHBIX,

BEPOATHOCTEH JIOCTOBEPHBIX W HEBO3MOXKHBIX COOBITHIA.

CoObiTHs 1 3HaTh ONpEJEICHUE CYMMbI U TPOU3BEACHUS
coObITHIA. 3HATH OMpEIeIICHNE BEPOSTHOCTU

Komb6unanus coObITuii. 2 COOBITHSI B KJIACCHYECKOM MTOHUMAaHHH.

ITpoTHBOMOIOKHOE COOBITHE [TpuBOIUTE TPUMEPHI HECOBMECTHBIX COOBITHH.

BeposTHOCTL COOBITHS 2 Haxonutb BEpOSATHOCTh CyMMBbI HECOBMECTHBIX
coObITuil. HaxoauTh BEPOSITHOCTH CYMMBI

CnokeHne BEpOSTHOCTEH 2 MIPOM3BOJIBHBIX COOBITHH. IMETh

HezaBucuMbie COOBITHSL. 2 npeJcTaBiIeHne 00 YCIOBHON BEPOSITHOCTH

Y MHOXEHHE BEPOSTHOCTEH coObITHIA. 3HATH CTPOTOE ONpeAeTICHUE
3aBUCUMOCTH JIBYX COOBITHIA. VIMeTh

CTaTHCTHYECKAS 2 MPEJICTAaBICHUE O HE3aBUCUMOCTHU COOBITUI U

BEPOSITHOCTB HAaXOJUTh BEPOSITHOCTH COBMECTHOTO

Yok 06061eHNs U 1 HACTYIUICHHS TAKMX COOBITUNA. BbranucisaTsh

CHCTEMATH3aII1 3HAHUH BEPOATHOCTH MOJYYEHHS] KOHKPETHOTO YUCIIa

K.p. «Dnemenmul meopuu 1 yCHeXoB B UCHBITaHUSAX bepHymm

8epOAMHOCMEL)

CraTucruka 9 3HaTh MOHATHE CAy4YailHOW BEJIMYMHBI,

Cny4daiiHble BETUYNHBI 2 MPEACTABIISITh PACIPENACIIEHNE 3HAYECHUI
JIUCKPETHOM CITy4ailHON BEJTMYUHBI B BUIE

[{eHTpanbHbIE TEHICHIIUU 2 YaCTOTHOU TaOIUIIBI, TOJTUTOHA YaCTOT

Mepsl pa3bpoca 3 (oTHOCHTENBHBIX YacToT). [IpencraBnsars

Ypok 06001IeHus 1 1 pacrpeeseHle 3Ha4eHU I HENPEPbIBHOM

CHCTEMATHU3AlUU 3HAHUU CIIy4anHOU BCJIIMYUHBI B BUAC YaCTOTHOU

K.p. «Cmamucmuxay 1 TaOJIUIIBI U TUCTOTPAaMMBL. 3HATh MOHATHE

reHepalbHON COBOKYTHOCTHU U BBIOOPKH.
IIpuBOANTE IPUMEPHI PENIPE3CHTATUBHBIX
BbIOOPOK 3HAUEHUH CITy4yaliHOM BEJTMYHMHBI.
3HAaTh OCHOBHBIE IEHTPAJIbHBIE TEHICHIINN:
MOJy, MeAuany, cpeanee. Haxoaute
[IEHTpaJIbHbIE TeHICHIIUN Y4eOHBIX BHIOOPOK.
3HaTh, Kakasi U3 [EHTPaIbHbBIX TEHICHIINI
HAMTy4IlIUM 00pa3oM XapaKkTepusyer
COBOKYIIHOCTB. MIMETh npeicTaBiIeHne 0
MaTeMaTU4YeCKOM 0KUIAAHUU. BbIUHUCIIATE
3HA4YE€HHE MATEMATHUYECKOT0 OKUJAHUS
CIIy4allHOM BEJIUYMHBI C KOHEYHBIM YHUCIOM
3Ha4YeHHI. 3HATh OCHOBHBIE MEPHI pazdpoca
3HAYECHUN CIIy4allHOU BEIIMYUHBI: pa3Max,
OTKJIOHEHHUE OT CPEJHETO U IUCIEPCHIO.
HaxonuTs Mepsl pazbpoca cirydaitHOH
BEJIMYMHBI C HEOOJBIINM YUCIIOM Pa3IUYHbIX
e€ 3HaYeHuM




KoMmiiekcHbIe Yncia.

[TpuMeHATH pa3nuuHble GOPMBI 3aUCH
KOMIIJIEKCHBIX YHCEN: ajIreOpandecKkyro,
TPUTOHOMETPUUYECKYIO U TIOKA3aTEIIBHYIO.
BBINIONHATE ¢ KOMIIJIEKCHBIMU YU CIIAMU
CJI0)KCHME, BBIUNTAHUE, YMHOKECHHUE, ICTICHUE,
BO3BEJCHUE B HATYpPaJIbHYIO CTEIICHb,
U3BJICUEHUE KOPHS CTENEHU N, BIOUpas
MOIXOASAIIYI0 (POPMY 3aITUCH KOMIUIEKCHBIX
qucel.

IlepexoauTh OT anredpandeckon 3amnucu
KOMIUIEKCHOTO YHMCJIa K TPUTOHOMETPUUYECKON
U K [10Ka3aTeIbHOMU, OT TPUTOHOMETPUYECKON
U M0Ka3aTesIbHOM (POpMBI K anreOpanyecKon.
Jloka3bIBaTh CBOMCTBA KOMILIEKCHO
COIPSKCHHBIX YUCEIL.

N300paxaTh KOMIJIEKCHBIE YMCIIa TOYKaMU Ha
KOMIUIEKCHOU II0CKOCTH. VIHTEepnpeTupoBaTh
Ha KOMIUIEKCHOM IJIOCKOCTH apu(PMETHUUECKHE
JIEHCTBHSI C KOMIUIEKCHBIMH YHCIIAMU.

OcHoBHasi TEopeEMa

DopMyIHpOBaTH OCHOBHYIO TEOpEMY alreOphl,

aﬂreﬁp])[ M ee CJeICTBHI. 3 TCOpEMY E€3y. BeInoaHsaTh neneHue YIrOJIKOM
S (unu o cxeme I'opHepa) MHOrousIeHa.
% PacknaapiBaTh MHOTOUJIEH HA MHOKUTENH.
= OrneHnBaTh YUCIIO KOPHEH 11eJI0r0
© anredpanveckoro ypaBHeHHs! (HE BBIIIE
S 4yeTBEPTOI crenenn). OnpenensTb KpaTHOCTh
§ KOpHEH MHOTOWICHA (HE BBIIIEC YeTBEPTOM
B ctenenu). Mcnonb30BaTe yMEHHUE ACTUTh
g MHOTOYJIEHBI C OCTATKOM JIJISl BBIJICTICHUS
% EeJION yacTu anredpandeckoil 1poou.
5 [TpuMeHsITh pa3audHble IPUEMBI PELLICHUS
= LEJBIX anredpandyeckux ypaBHEHHH (He BbIe
5 4eTBEPTON CTENEHM): 10A00p LENbIX KOPHEH;
E pa3I0KEHUE Ha MHOKUTENHN (BKIIIOUAs METOJ
8 HeolnpeAenEHHBIX KO3PPUIIUEHTOB);
‘8 MOHMXEHUE CTENEeHH; MTOJICTAHOBKA (3aMeHa
5 NEPEMEHHOM ).
<
Hrorosoe noBTopenne 20
Bcero: anredopa n Hayaja matematuyeckoro | 136
a”Haau3a
I'naea VI. lnaunap, konyce | 16 OOBACHATD, UTO TAaKOE LMJIMHAPUYECKast
U map MOBEPXHOCTh, €€ 00pa3yIolue U 0Ch, KaKoe
§1 Hunuuap 3 TEJI0 HAa3bIBACTC LUIMHAPOM U KaK
[TonsiTre nunuHApa 1 HA3bIBAIOTCS €T0 DJIEMEHTHI, KaK MMOJIY4YUTh
I[To1maas MOBEPXHOCTH 2 WIMHAP ITyTEM BpALeHUs IPIMOYTOJIbHUKA;
WIAHAPA n300paxaTh HUIUHAP U €0 CEYECHUS
IJIOCKOCTBIO, MPOXOASILEN Yepe3 OCh, U
- IJIOCKOCTBIO, IEPIIEHANKYISIPHON K OCH;
= OOBSICHATD, YTO MPUHUMAETCS 32 IIOLIA/Ib
0; OO0KOBOI1 MOBEPXHOCTH LIUJIMH/IPA, U BHIBOJIUTH
3 (bopMyIIbI TSl BBIYKCIIEHUST OOKOBOMN M MOJTHON
—~

MMOBEPXHOCTEH MUIMHPA; PENIaTh 3aa4H Ha




BBIYMCIICHHUEC U N0KA3aTCIIbCTBO, CBA3aHHBIC C
MUJIMHAPOM

§2 Konyc 4 OOBACHATD, UTO TAKOE KOHUYECKAs
[TonsiTue Konyca 1 MOBEPXHOCTh, €€ o0pa3yroliue, BepiinHa 1
[Tnomanas MOBEPXHOCTH 2 0Cb, KaKO€ TEJIO Ha3bIBa€TCS KOHYCOM U KakK
KOHycCa HA3bIBAIOTCS €0 3JIEMEHTHI, KaK I1OJIY4YHUTh
VYceu€HHbI KOHYC 1 KOHYC ITYTE€M BpAIlICHUS TPAMOYTOIBHOTO
TPEYroJbHUKA, N300pakaTh KOHYC U €T0
CEYEHHUS IJIOCKOCTBIO, IPOXOSIIEH Yepe3 OCh,
U TUIOCKOCTbIO, IEPIEHANKYIISIPHOM K OCH;
OO0BSACHSATH, UTO IPUHUMAETCA 3a IJIOLIAb
OOKOBOI TTOBEPXHOCTH KOHYCA, U BEIBOAUTH
dbopMyIibl sl BBIYUCIICHUS TUIOLIaAen
OOKOBOI1 U MOJIHOM MMOBEPXHOCTEH KOHYCA;
O00BSACHATH, KAKOE TEJI0 HA3BIBACTCS
yCEUEHHBIM KOHYCOM U KaK €ro MoJIy4uTh
MyTEéM BpallleHUs MPSIMOYTOJIbHON Tparenuw,
BBIBOJIUTH (DOPMYITY JIJISl BEIYUCIICHUS
ionaau OOKOBOM MOBEPXHOCTH YCEUEHHOTO
KOHYCa; pellaTh 3a7jaui Ha BBIYUCIICHUE U
JI0KA3aTeNbCTBO, CBSI3aHHBIE C KOHYCOM H
YCE€UYEHHBIM KOHYCOM
§3 Cdepa 7 dopmynrpoBaTh orpenenacHus cepsl U mapa,
Cdepa u map 1 WX IIEHTPa, paJnyca, AMaMeTpa; UCCIIeI0BAThH
B3anMHoe pacosoxeHue 1 B3aMMHOE PACIONIOKeHUE cepbl U MITOCKOCTH,
cepsl U TIOCKOCTH (GopMyIMpOBaTh ONPE/EIIEHNE KacaTeIbHON
KacarenbHast minockocTsb K IJIOCKOCTH K cdepe, GopMynupoBaTh U
chepe JTIOKa3bIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE
[Tnormane cdepsl. Bzanmuoe 1 KacaTelbHON TNIOCKOCTH; OOBACHATD, YTO
PacrnoI0oXCHHUEC c(i)epm " MPUHUMACTCA 3a IJ1omaab C(l)epbl M KaK OHa
MIPSIMOM. BBIpa)KaeTcsl yepes paguyc chepsl;
Cdepa, BrEcaHHAs B 1 MCCIJIEIOBATh B3aUMHOE PacIooxkeHne chepsl
HMUIUHIPUIECKYIO u HpHMOﬁ; OOBSICHATH KaKas C(bepa Ha3bIBACTCA
HOBEPXHOCTh BIMCAHHOM B IIWJIMHPUYECKYIO (KOHUYECKYIO)
Coepa, BrIMCaHHAS B 1 MMOBEPXHOCTh U KAKWE€ KPUBBIE MOJIYYatOTCS B
KOHHHYECKYIO TOBEPXHOCT CEUEHHUAX IWINHAPUYECKON U KOHUYECKOU
CeucHue UIHHIPHYCCKOI 1 MOBEPXHOCTEN Pa3IMYHBIMU INIOCKOCTSIMU;
TOBEPXHOCTH pemarh 3a7a4u, B KOTOPBIX (PUTypUPYIOT
CedeHne KOHHUECKOI 1 KOMOHMHAIIMM MHOTOTPAaHHUKOB U TET
IIOBEPXHOCTHU BpalicHUsA
K.p. «[{ununop, konyc u 1
wap»
3auer Ne4d 1
I'naga VII. O6bémbI TeJI 17 OOBACHATDH, KaK U3MEPSIOTCS 00BEMBI TEII,
§1 OOBEM MPAMOYTOIBLHOTO 2 IIPOBO/I AHAJIOTHUIO C U3MEPEHUEM IIIOIIAIEN
napajuiesenuneaa MHOTOYTOJBHUKOB; (hOPMYIUPOBATH OCHOBHEIE
IMoustue 00néMa 1 CBOICTBA 0OBEMOB M BEIBOIUTE C UX [TOMOIIBIO
O6BEM PSIMOYTOJIBHOTO 1 bopmyity 06bEMa NPSIMOYTOITBEHOTO
napajuiejienune1a napajIeICnuIcaa
§2 OOBEMBI IPSIMOM TIPU3MBI 3 dopMyIHpoBaTh U I0Ka3bIBaTh TEOPEMBI 00
Y HWINHAPA 00BEME MPSAMOI MPU3MBI i 00bEME IIMITHHIPA;
- O6bEM psIMON TPU3MBI 2 peliaTh 3aa4u, CBA3aHHbBIE C BHIYMCIEHUEM
§ § O0BEM TUIHHIpA 1 00BEMOB 3TUX TET
~ o §3 O6BEMBI HAKITOHHOM 5 BriBouTh HHTErpanbHYIO HOPMYITY IS




MIPU3MBI, MUPAMUJIbI U KOHYCa

BBIUHCIIEHUA 00BEMOB TEJI U JOKA3BIBATH C €€

KOOpAuHAaT

MMPOU3BCACHUSA BCKTOPA HA YHUCJIO, O CBA3U
MCXKAY KOOpAWHAaTaMH BEKTOpPaA U
KOOpJAUHATaMU €TI0 KOHIIAa 1 HavuaJla; BBIBOOAUTH

Brruncnenme o0bEMOB Tel ¢ 1 MIOMOIIBIO TEOPEMBI 00 00BEME HAKIIOHHOM
MTOMOIIIbIO UHTETpaja MIPUMBI, 00 00BEME TupamMuabl, 00 00bEME
O0BEM HAKIIOHHOHN MPU3MBI 1 KOHYCa; BEIBOJUTH (DOPMYIIBI JIJIsl BEIYUCIICHUS
OOBEM TUPAMHU/TBI 2 00BEMOB YCEUEHHOMN MUPaAMUAbI U YCEUEHHOTO
O0BéM KOHYcCa 1 KOHYCa; peuiaTh 3aJa4M, CBSI3aHHbBIC C
BBIUHCIICHHEM 00bEMOB ATHUX Tell
§4 OO0BEM mapa v TIoNIa b 5 DopMyIHpPOBaTh U I0KA3BIBATh TEOPEMY 00
cdepbl 00BEMe mapa U ¢ e€ MOoMOILbIO BHIBOAUTD
O06bBéM Iapa 2 dbopmyiy momanau chepsl; BBIBOAUTH
OO6BEMBI 11aPOBOTO 2 dbopMyiy Ji1s BBIYUCIIEHUS 00BEMOB 1IAPOBOTO
CEerMeHTa, MapoBOro Clos U CErMEHTa U 1IapOBOI'0 CEKTOPA; PelaTh 3a1a4u
IApOBOT0 CEKTOPA ¢ mpuMeHeHueM Gopmyi 00BEMOB pa3IMUHbIX
[Tnomans chepsl 1 Ten
K.p. «Obvemvr meny 1
3auet No5 1
I'nasa IV. Bektopsbl B 6 @opMyIMPOBATH ONPEIEIICHUE BEKTOPA, ET0
NPOCTPAHCTBE JUTMHBI, KOJUTMHEAPHBIX U PAaBHBIX BEKTOPOB,
§1 IlonsiTue BeKTOpa B 1 MPUBOAUTH IPUMEPHI GPU3HMUECKUX BEKTOPHBIX
MIPOCTPAHCTBE BEJIMYMH
ITonsitue BexTOpa. PaBeHcTBO 1
BEKTOPOB
§2 CroxxeHne ¥ BEIYUTAaHUC 2 OOBACHATD, KaK BBOIATCS JICUCTBUSI CIIOKCHHS
BEKTOPOB. Y MHOXKEHHUE BEKTOPOB, BEIUNTAHUE BEKTOPOB  YMHOXKEHHE
BEKTOpa Ha YHCIIO BEKTOPOB Ha YKCJIO, KAKUMHU CBOMCTBAMHU OHU
C110’keHUE ¥ BBIYUTAHUE 1 00712/1a10T, YTO TaKOE€ MPABUIIO TPEYTOJIbHUKA,
BEKTOPOB [IPaBUJIO MapajiesorpaMmMa 1 npaBuio
CyMMa HECKOJIBKHX BEKTOPOB MHOT'OYTOJIbHUKA CJIOKEHUSI BEKTOPOB; PEIIAThH
YMHOKEHHe BEKTOpa Ha 1 3a/1auu, CBS3aHHBIC C JEHCTBUSIMH HAJI
YHCITO BEKTOpaMHU
§3 KommianapHbie BEKTOPBI 2 OOBACHATD, KaKUE BEKTOPHI HA3BIBAIOTCS
KOMIUTaHAPHBIMU; (DOPMYIHPOBATH U
Komrmnanapubie BEKTOPBI 1 JIOKa3bIBaTh YTBEPKJICHUE O IPU3HAKE
KOMIUTAHAPHOCTHU TPEX BEKTOPOB; OOBICHSTH, B
[TpaBuno mapamienenurnena 1 yéM COCTOUT MPABUIIO MapajuIeNIENIIENa
CJIO’KEHUSI TPEX HEKOMIUIAaHAPHBIX BEKTOPOB;
Pagnomeﬁne BEKTOpa IO (dbopMynHUpoBaTh U JOKA3bIBATH TEOPEMY O
TpeM HEKOMIUTaHAPHBIM Pa3NoKEHHH MO6OT0 BEKTOPA 110 TPEM JTaHHBIM
BEKTOpaM HEKOMIUTaHAPHBIM BEKTOPaM; IPUMEHSITh
a BEKTOPHI
S MIPU PEIICHUH T€OMETPUUYECKHX 3a/1a4
§ 3ager Nob 1
S I'nasa V. Metoa KoOOpaAHHAT 15 OOBACHATDH, KaK BBOJIUTCS MPSIMOYTOJIbHAS
2 B NIPOCTPaHCTBeE. /IBU/KEHUs cUcCTeMa KOOPJIMHAT B MMPOCTPAHCTBE, KaK
B §1 KoopauHatel TOUKM U 4 OTPENIEIISIFOTCA KOOPAWHATHI TOUKHA U KaK OHHU
% KOOpPJIMHATHI BEKTOPa Ha3bIBAIOTCS, KaK ONPEAENSIIOTC KOOPAUHATHI
S BEKTOpa; (hOopMyIHpPOBATh U JOKA3HIBATH
= YTBEPKJICHUS; O KOOPAUHATAX CYMMBI 1
g [IpsMOyronbHAs CHCTEMA 1 Pa3HOCTH JBYX BEKTOPOB, O KOOPIAMHATAX
qH)
2
=




Koopaunarsr BexTopa 1 M MCIOJBb30BATH IIPH pelieHuH 3a1a4 hopMyJib
CBSI3b MEITY KOOPAMHATAMH KOOPIMHAT CEPEIMHBI OTPe3Ka, UTHHBI BEKTOpa
BEKTOPOB U KOOPIMHATAMHI U PACCTOSIHUS MEKIY ABYMS TOUKAMH;
TOUEK BBIBOJIMTH YpaBHEHHE C(DePBI JJAHHOTO pajinyca
npOCTeﬁIHPIe 3a7a44 B 1 C HEHTPOM B JTAHHOMW TOYKE
KOOp/IMHaTax
Vpasremue cheppr | 1| } -
§2 Ckansgproe 1pousBe/icHue 6 OOBACHATD, KaK ONpPeIesSeTCs] YroJl MeXKIy
BEKTOPOB BEKTOpamMu; (POPMYIHPOBATH OlIpe/IeIeHHe
CKaJIIPHOTO TIPOU3BEIECHUS BEKTOPOB;
(GopMyIHpOBaTh U 10Ka3bIBATH YTBEPIKIACHHS O
Vron MEITY BEKTOPAMH 1 | ero cBOHCTBAX; KK BBLIYMCIHTE YIOJ MEIKILY
JBYMSI IPSIMBIMH, & TAKKE YTOJI MEKIY MPSIMON
U MIIOCKOCTBIO, UCIIOIb3YS BbIPAKEHHE
CKaIISIPHOTO IIPOU3BE/ICHUSI BEKTOPOB YePe3 UX
CrampHoe POH3BE/ICHHE ) KOOP/IMHATHI; BLIBOJUTDL ypaBHEHHE
BEKTOPOB IJIOCKOCTH, npoxozmiueu 4epes JaHHYI0 TOUYKY
¥ HEPIEH/MKYIAPHON K JAHHOMY BEKTOPY, H
| Berunciienne YITIOB MEKLY 9 (opMmyITy paccTOSHHUS OT TOYKH JI0 TTOCKOCTH:
NPSIMBIMH H [I0CKOCTSAMH HNPUMEHS T BEKTOPHO-KOOP/IMHATHBIA METO.T
VpaBHeHHe MI0CKOCTH 1 MIPY PEIIEHUH T€OMETPUUCCKHX 3a/1a4
| §3 JlBukennst - 3 OOBACHATH, UTO TaKoe OTOOpaKeHHe
LlenTpasnbHas cuMmMeTprs 1 IPOCTPAHCTBA Ha ce0s 1 B KAKOM CJIydae OHO
HA3LIBACTCS IBUIKCHUEM TTPOCTPAHCTBA;
= OOBACHATD, YTO TAKOE [IEHTpaIbHAas
OceBast cummeTprs X
JepATHHAT CHMMETDHS CUMMETPHUSI, OCeBast CMMMETPI/IH. 3epKalibHasl
CUMMETPHs U NapaJlIe/IbHbIH epeHoc,
00OCHOBLIBATH YTBEPIKIEHUS O TOM, UTO ITH
[TapasuienbHbIil nepenoc 1 0TOOpakeHus IPOCTPAHCTBA HA ce0sl ABISIOTCS
JIBUJKCHHUAMH: OOBSACHSTE, UTO TAKOE
IIpeoOpazosanue 1mo100us 1 LHEHTpaabHOE 1101001e(TOMOTETHSI) 1
1peodpasoBaHue MoI00MsI, KaK ¢ ITOMOILBIO
1peoOpa3oBanus 000K BBOIUTCS MOHATHE
MOI00HBIX (PUIYP B IIPOCTPAHCTBE; IPHUMEHSTh
K.p. «Memoo koopounam ¢ 1 JIBHIKCHHSE M 1IPE0Opa3oBaHus 1101001 Tpu
npocmparicmee. [leuincenusn » PCHICHHH I'COMETPUUCCKHX 3a/1a4
3auer No7 1
3akinouureLHoe 14
HOBTOPEHHE IIPH
MOATr0TOBKE K HTOTOBOH
ATTECTALHH 10 TEOMETPHH
Beero: reomerpust | 68 )
Hroro 11 kiaace 204
COI'JTACOBAHO COI'JTACOBAHO COI'JTACOBAHO
Iporokon sacetanns MO 3amecturens upektopa o YBP  3amecturens JupekTopa no YMP
yuHuTeNen
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