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IMosicuuTeILHAS 3aIMCKA

Pabouas mporpamma yyeOnoro mpeamera «Matematuka» st 10-11 xmaccoB cpeanero
o01ero o0Opa3oBaHus COCTAaBJIEHA HAa OCHOBE CIICAYIONICH HOPMAaTHBHOW 0a3bl:

o denepanbHoOTro 3aK0Ha Poccuiickoit denepanuu «O6 obpa3zoBanuu B Poccuiickoit
Oepepanuny (Ne 273-03 ot 29.12.2012);

o @enepalibHOTO TOCYJAPCTBEHHOTO 00PA30BATEIHLHOTO CTAaHAAPTA CPETHETO OOIIETO
obpazoBanus (IIpukas MunucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepamuu ot
17 mas 2012 1. Ne 413 (pen. ot 29.06.2017));

e OcHOBHOI 00pa3oBaTeNIbHON MTporpamMMBbl cpeaHero oomero oopazosanus ['bOY COII
uM. 1.®d. Camapkuna c. Hoas Kapmana

e (COopHuka pabounx mporpamm. AnreOpa v Hadyajia MaTeMaTndeckoro ananusa. 10 — 11
KJ1acchl: 6a30BbIii U yriyoa. yposuu / coct. T. A. BypmuctpoBa. — 3-¢ u3n., nepepad. —
M.: IIpocsemenue, 2019.

e (COopHuKa mpuMepHBIX pabounx mporpamm. ['eometpusi. 10— 11 xiaccel : 6a30BbIil 1
yray6:. ypoBuu / coct. T. A. BypmuctpoBa. — 4-e uza. — M. : [Ipocsemenue, 2020.

e VYyebHoro miana ocHoBHOro odmiero oopazosanust ' bOY COII um. U1.®. CamapkuHa c.
Hogas Kapmaina na 2021-2022 y4eOHblii roz.

Konuenuus mporpamMmbl: pabodasi mporpamma sBISI€TCS COCTaBHOW 4aCThIO OCHOBHOM
o0Opa3oBaTenbHOll mporpammsel cpeanero obmero odpazoBanus (OOIlI COO), ee conmepkanue
HANpaBJICHO Ha OCBOCHME yYallUMHCS 3HAHWH, YMEHHUH M HAaBBHIKOB Ha 0a30BOM YpPOBHE, 3TO
COOTBETCTBYET 00IIe00pa3oBaTeNbHON mporpamme MmKojJAbl. OHa BKIOYAET BCE TEMBI,
NPeIyCMOTPEHHBIE (eepabHBIM TOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAApTa CPEIHETO
o01miero o6pa3oBaHus MO MaTeMaTHUKe U aBTOPCKOI MporpaMmoi yueOHOro Kypcea.

st peanuzanuu Paboueit mporpaMmbl UCTIONB3YETCS Y4eOH0-MeTOAuYeCKHl KOMILJIEKT,
YKa3aHHBIM HA TUTYJILHOM CTPaHMILIe.

MecTo y4eOHOro npeamera B yueOHOM ILIaHe.

VII I'bOY COLI um. N.®. Camapkuna c. Hoas Kapmaina npeaycmaTtpuBaeT o0s3aTeIbHOE
M3YyYeHHE MAaTEMATHKHU Ha YPOBHE CpEHEro 00IIero 0opa3oBaHus B CleayrOIIeM o0beMe:
ba3oBblii ypoBeHb:

10 xmacc - 170 u. (5 4. B Hememo): Moaynb «Anrebpa» - 102 4. (3 4. B HemeNm0), MOAYIb
«I"eomeTpusi» - 68 4. (2 4. B HEZENIO),

11 xmacc - 165 4. (5 4. B Henem): Moayib «Anrebpa» - 99 4. (3 4. B HeHemw), MOAYIb
«["eometpus» - 66 4. (2 4. B HEZEIO).

Yri1y0/1eHHBIH YPOBEeHb:

10 kmacc - 204 4. (6 4. B Hemem0): MOaAyIb «Anredpa» - 136 4. (4 4. B HEAEIO), MOIYIb
«I"eomeTpusi» - 68 4. (2 4. B HEZENIO),

11 kmacc - 198 4. (6 u. B Hememro): MOIyab «Anreopa» - 132 4. (4 4. B HEIET0), MOAYIb
«I"eomeTrpusi» - 66 4. (2 4. B HEZIETIO).

IIpn u3yuenun kypca marematuku B 10-11 kiaccax mNpoaoJKarOTCS M IMOITY4arOT
pa3BUTHE COJIEp)KaTeNbHbIE JIMHUU: «Ajaredopa», «DOyHKUMN», «YpaBHeHMs WU
HepaBeHCcTBay», «I'eomerpus», BBOaUTCA MMHUA «Havaa MaTeMaTH4eCKOro aHAJINU3A».

N3yueHrne MaTeMaTUKU HAMIPaBJICHO HA JOCTHXKEHHUE CIETYIONINX HeJIe:
° (¢popMupoBaHue mnpeacTaBJeHMd O MAaTEMAaTHKE KaK YHUBEPCAIBHOM S3BIKE
HAyKH, CPEJICTBE MOJICTTUPOBAHMS SBJICHUI U TIPOIIECCOB, 00 UIEAX U METOJIaX MAaTEMATHKH;



o pa3BHUTHE JJOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOIO  BOOOpa)KCHWS,
QITOPUTMUYECKONW KYIbTYpbl, KPUTHYHOCTU MBIIUICHUS HA YPOBHE, HEOOXOAMMOM JUIS
Oynymeit mpohecCHOHATBLHON JEATeIPHOCTH, a TaKXKe MOCIEAYIONIero o0ydeHus: B BBICIICH
HIKOJIE;

o OBJIaJleHHe MATeMAaTHYeCKHMH 3HAHUSIMH M YMEHUSIMU, HEOOXOIUMBIMUA B
MOBCEIHEBHON JKU3HHU, JUISi W3YYCHHUS INKOJBHBIX €CTECTBEHHOHAYUYHBIX JUCIUIUIMH Ha
0a30BOM ypOBHE, JUIs TOJIy4eHHsS 0Opa3oBaHMs B 00J1acTAX, HE TPEOYIOMHUX yriayOIeHHON
MaTeMaTH4YeCKOM IMOATOTOBKHU;

o BOCIIMTAHME CPEACTBAMH  MAaTEMaTUKH KYJIbTYphl JIMYHOCTH, IOHHUMAaHUS
3HAYUMOCTU MaTE€MaTHKHU ISl HAYYHO-TEXHUYECKOTO MPOrpecca, OTHOIIEHUSI K MaTeMaTHKe
KaK K YacTH OOIIEYeNIOBEUYeCKOW KYJIbTYphl Yepe3 3HAaKOMCTBO C HCTOPHEH pa3BUTHUS
MaTeMaTHUKH, SBOJIIOIIEH MaTeMaTHUECKUX UICH.

B pamkax yka3aHHBIX COAEP KATEIbHBIX JIMHUN PELIAIOTCS CIEAYIOIUE 3a8a4M:

- CHCTEMaTH3alus CBEICHUM O YHCIIaX; U3yYEHNE HOBBIX BUJOB YUCIIOBBIX BBIPAKCHUN
U (opMys; COBEPIIEHCTBOBAHME MPAKTUYECKUX HABBIKOB W BBIUMCIUTEIBHOW KYIBTYPHI,
pacIIMpeHue M COBEPLICHCTBOBAHME alreOpanyeckoro ammapara, CGpOpMHPOBAHHOIO B
OCHOBHOH WIKOJIE U €r0 NPUMEHEHUE K PELICHHI0O MAaTEeMATHUYECKUX U HEMATEMATHUYECKUX
3az1ay;

- paclIMpeHue U cUcTeMaTH3alMsl OOLIMX CBEeIEeHUH O (YHKLUAX, MOMOJHEHHE Kilacca
U3y4aeMbIX (QYHKIUH, WIUTIOCTpAlUsl IIAPOTHl MPUMEHEHHS (QYHKIUH IJIs ONMUCAaHUA W
W3YYEHHUS PEANIbHBIX 3aBUCUMOCTEH;

- HM3yYECHHE CBOWCTB NPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHHE YMEHHUS NPUMEHSITH
IIOJIyYEHHBIE 3HAHUS [UIsl PEILICHUS IPAKTUYECKUX 3aa4;

- pa3BUTHE IPEICTABICHUNM O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
OKPY’KaIOIllEM MHpE, COBEPIICHCTBOBAHUE HMHTEIUIEKTYaJIbHBIX U PEYEBBIX YMEHHUHU IIyTEM
oOoramieH1s: MaTeMaTHYeCKOTo S3bIKa, Pa3BUTHUS JIOTHUECKOTIO MBIIIUICHHUS;

- 3HAKOMCTBO C OCHOBHBIMM MJI€IMHU U METOJaMU MaTEMaTUYECKOIO aHaIU3a.

Bbi0op naHHOI aBTOPCKOM MporpaMmMbl M Yy4eOHO-METONHYECKOI0 KOMILIEKCA
o0yc/IOBJIEH TeM, 4YTO B IpOrpaMMe NpPEeIyCMOTPEHO pPa3BUTHE BCEX OCHOBHBIX BHJIOB
JeSITeIbHOCTH 00ydaeMbIX, MpPEJICTABICHHBIX B MporpaMMax JUlsi HadajJbHOro OOIIero
oOpazoBanus. OnHaKO cojaepaHHE MPOrpamMMbl JUIsl CpEeIHEH IIKOJIbI UMEET OCOOEHHOCTH,
00yCJIOBJIEHHbIE, BO-NEPBBIX, MPEAMETHBIM COJEpPKAHUEM CHUCTEMbI OOILEro CpenHero
0o0pa3oBaHMsl, BO-BTOPbIX, ICUXOJOTUYECKUMH M BO3PACTHBIMH OCOOEHHOCTSIMU O0y4yaembIx. B
HEll TaK)K€ yYTE€Hbl OCHOBHBIE IOJOKeHUs KOHLENUuM IyXOBHO-HPaBCTBEHHOI'O DPA3BUTHUS U
BOCIIMTAHUS JIMYHOCTU TpaxaaHuHa Poccuu, B-TpeTbUX, JaHHAs MpOrpaMma COOTBETCTBYET
paboueii mporpamme Boctiutanus [ bOY COILL um. U.®. Camapkuna c. HoBas Kapmana.
BocnuTaTtenbHbli IOTEHIIMAT YPOKOB MaTEMaTUKU IIPEIIOIAraeT

® YCTAaHOBJICHWE JIOBEPUTEIHHBIX OTHOIICHUH MEXKIy IeAarorHyecCKuM paOOTHHKOM H
00y4aronuMucs, CriocoOCTBYET MO3UTUBHOMY BOCIIPUATHIO 00ydarOIUMUCS TpeOOBaHUM
U Tpoch0 yuyuTens, NPHUBICYCHHUIO WX BHUMaHUS K 0OCyXJaeMoil Ha ypoke
WHPOpPMAIINH, aKTUBU3AIUHN UX ITO3HABATEIHHOHN e TEITLHOCTH;

e noOyxaeHre oOyyaromuxcs coOJroaTh Ha YpOKe OOLIEHPUHATHIE HOPMBI MOBEJICHHUS,
npaBuiia OOIIEHUS CO CTapIIMMHU (IEIarorMyecKMMHM paOOTHHKaMHM) M CBEPCTHHKAMHU
(oOyuarommmmucs), TPUHIIUIIBI y4aeOHOMH JUCIUTUTUHBI
U CaMOOpPraHHU3allHu;

® [IpUBJIEYEHHUE BHUMAaHUS O0OYyHYaAIONIMXCS K LIEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypoKax
SIBJICHHM, OpraHu3aiusi UX padoThl C MOJydyaeMOW Ha YPOKE COIHAIBHO 3HAYUMOU
uHpopManrell — WHUIMHUPOBAHUE €€ OOCYKICHMS, BBICKA3bIBAHUA OOYYAIOIIUMHUCS
CBOEr0 MHEHUS II0 €€ MOBOJY, BBIPAOOTKH CBOETO K HEMl OTHOILIEHUS;



® JCIIOJIb30BAaHME BOCIUTATEIBHBIX BO3MOXKHOCTEH COJAEPIKAaHUS MaTEMaTUKH dYepe3
JIEMOHCTPAIMIO O00YYAIOIIMMCS IIPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO ITOBEICHUS,
IPOSIBJICHUS YEJIOBEKOIIOOUS M J100pOCEpIEUHOCTH, Yepe3 MOAOOP COOTBETCTBYIOIIUX
TEKCTOB JUISL YTCHUS, 3a/a4 JJIsl PEIIeHHs], TPOOIEMHBIX CUTYyalui, s 0O0CYKICHHS B
KJ1acce;

® [pUMEHEHHWE Ha YPOKE HHTEPAKTHUBHBIX (GOpM paboThl ¢  OO0YYaIOMIUMHUCA:
MHTEIJICKTYaJIbHBIX UIP, CTUMYJIUPYIOLIMX T03HABATEIBHYIO MOTHBAIMIO 00YJalOIINXCS;
JIUIaKTUYECKOTO Tearpa, TI/Ie TMOJIydeHHbIE Ha YpPOKE 3HAaHUS OOBIrPHIBAIOTCS
B TE€aTPAIBHBIX ITOCTAHOBKAX; JUCKYCCHIl, KOTOPbIE Jal0T 00YYaIOIIMMCS BO3MOKHOCTb
nproOpecTH OMBIT BEACHUS KOHCTPYKTUBHOTO JIMAJIOTA; TPYIIIOBONH paboThl Wi pabOThI
B Iapax, KOTOpblE yd4aT OOYyYaloIMXCS KOMaHIHOM paboTe M B3aMMOJCHCTBHUIO C
JIPYTUMH 00y4YaOIIMMUCS;

e BKJIIOYEHHE B YPOK HIPOBBIX MPOIELYpP, KOTOPBIC IMOMOTAIOT MOJEPKATh MOTHUBAIHIO
00yJaloUIMXCS K TOJYYCHUIO 3HAHHH, HAIQXWBAHHUIO TO3UTHBHBIX MEKINYHOCTHBIX
OTHOUIEHUH B KJacce, IMOMOTAIOT YCTAaHOBJICHHIO JOOpOXKETATeIbHONH aTMOC(epsl BO
BpEMsl YpOKa;

e opraHu3anuio ImedCcTBa MOTUBUPOBAHHBIX M IPYIUPOBAHHBIX OOYYAIOUIMXCA HAA HX
HEYCIIEBAIOIUMH OJHOKIACCHUKAMH, JAIOIIEro OOy4aroUIMMCSl COLMAIBHO 3HAYMMBbIN
OIIBIT COTPYAHUYECTBA ¥ B3aUMHOM ITOMOIIIH;

® HHUIUHUPOBAHWE U TOMICPKKY HCCIEOBATEIBCKON ACATEIBHOCTH OOYdYaIONIMXCS B
paMKax peajau3anuy UMH WHAWBHIYAITBHBIX U TPYIIIOBBIX HCCIEIOBATEIBCKIX IPOSKTOB,
YTO JaCT O0YYaIOMINMCS BO3MOKHOCTh IPUOOPECTH HABBIK CAMOCTOSTEIILHOTO PEIICHHS
TEOPETUYECKON MPOOJIEMBbI, HABBIK T€HEPUPOBaHHS M O(opMIIeHUsT COOCTBEHHBIX HIIEH,
HaBBIK YBA)KUTEIBHOTO OTHOILICHUS K YYXXHM HJesiM, 0(OpPMIIEHHBIM B pabOTax Ipyrux
UCCIieIoBaTeel,  HABBIK  MYOJWYHOTO  BBICTYIUIGHHS — TIeped  ayAUTOpHEH,
apryMEHTHPOBAHUS M OTCTAaUBaHMsI CBOEH TOUKH 3PEHUSI.

Jloruka wW3/10)KeHHUST M COAEpPKAHHe paGoueii mporpaMMbl  BBICTPOEHBI B
COOTBETCTBUH C:
TpeboBaHusIMU Denepa’abHOro TroCyJapCTBEHHOIO 00pa30BaTENbHOIO CTaHJApTa CpeaHEro
obmrero oopazosanus (PI'OC COO);
TpeOOBaHUSIMU K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBarenbHON IIPOrpPaMMbI
(IMYHOCTHBIM, METANPEAMETHBIM, IPEAMETHBIM);
OCHOBHBIMHM TOIXOJAaMH K Pa3BUTHIO U (OPMUPOBAHHIO YHUBEPCAIbHBIX Yy4eOHBIX JeHcTBUI
(YY) nns cpeanero obiiero ooOpa3oBaHus;
coOiosiaeTcss  MPEeeMCTBEHHOCTh ¢ DeaepanbHbIM — TOCYIAapCTBEHHBIM — 00pa3oBaTeIbHBIM
CTaHJapTOM OCHOBHOTI'O O0IIEro 0Opa3oBaHuUs;
YUUTBHIBAIOTCS BO3PACTHBIE U ICHXOJIOTHYECKHE OCOOCHHOCTH IIKOJIBHUKOB, 00YJaroIUXCs Ha
CTYIIEHU CpeIHEero obmero oOpa3oBaHMsl, YUUTHIBAIOTCA MEXIpeaAMeTHbIe cBsizu. ConepikaHue
porpaMMbl HANpaBICHO HAa OCBOEHHE OOydaromMMHUCs 0a30BBIX 3HAHMI M (QopmupoBaHue
0a30BbIX KOMIIETEHTHOCTEIA.
Pabouas mporpamma BKIIIOYAaeT BCE€ TEMBI, NMPeAyCMOTpeHHbIE JUIsl u3ydeHus: denepalbHbIM
['ocymapcTBeHHBIM  00pa3oBaTeNbHBIM  CTAHIAPTOM  CpEAHEro  o0mero  oOpa30BaHMUS.
OTnuuuTeNnbHBIX 0COOCHHOCTEH padoueil mporpaMMbl IO CPAaBHEHUIO C aBTOPCKOM MporpamMMoit
HeT.
[Tocne u3yueHuss KpyImHbIX TEM HCIOJB3YIOTCS CIEAYIOINE BUABI KOHTPOJIS: CaMOCTOSITENIbHBIE
U KOHTPOJIbHBIE pabOThI, TEMaTH4YeCKue TecThl, TecTupoBaHue o tuny EI'D. O6semsl KP u nx
OILICHKAa ITPOM3BOJUTCS B COOTBETCTBHM C AeWCTBYOUIMM B IIKojie «llonoxeHuem o eanHOM
opdorpadugeckoM pexuMe 00 yIarOIIHXCS.



I. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O INTPEJIMETA

JIMYHOCTHBIMH pe3yJbTATAMHU BBIYCKHUKOB cpe/Heil MK0.bl, GopMUpyeMbIMH NPH
U3y4YeHHH npeaMera «MaTeMaTHKAa, ABJIAIOTCH:

— opueHTanus OOydYaroluXcsi Ha JOCTHKCHHE JHYHOTO CYACThs, PEATH3AIHIO
MO3UTHUBHBIX XKM3HCHHBIX NEPCHEKTHB, HHUIIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K JIMYHOCTHOMY CAaMOONPEACNICHUI0, CIIOCOOHOCTh CTaBUTh LEIH U
CTPOUTH )KU3HCHHBIC TIAHBI;

— TOTOBHOCTh M CHOCOOHOCTH oOecrednTh cebe W CBOMM OJM3KHM JIOCTOWHYIO
KHU3Hb B IPOIECCE CAMOCTOSTEIILHOW, TBOPUECKOW M OTBETCTBEHHOM JICATEILHOCTH;

— TOTOBHOCTH M CIOCOOHOCTh OOYYalOIIUXCS K OTCTAMBAHUIO  JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOIO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIPaOATHIBATH
COOCTBEHHYIO TIO3HUIIUIO;

— TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS K CAMOPa3BUTHIO U CAMOBOCITUTAHUIO
B COOTBETCTBUU C O6HIG‘-ICJIOBG‘-IGCKI/IMI/I OCHHOCTSMU W HACAIAaMH TI'PaXKAaHCKOI'O
00I111eCTBA;

— MHPOBO33PCHHE, COOTBETCTBYIOIICE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIIECTBEHHON TMPAKTHKH, & TaKXKE pa3IuuHbIX (OpM OOIIECTBEHHOTO CO3HAHWS,
OCO3HAHHE CBOETO MECTa B MOJHUKYJIBTYPHOM MHpE.

— HPaBCTBEHHOE CO3HAHME U IMOBEJICHUEC HAa OCHOBE YCBOCHHUS OOIICUEITIOBEYCCKUX
LEHHOCTEN, TOJIEPAHTHOIO CO3HAHUS M TIOBEIACHHUS B TOJHMKYJIBTYPHOM MHUDE,
TOTOBHOCTH M CIIOCOOHOCTH BECTH IHAJIOT C JAPYTMMHU JIIOJbMH, JIOCTUTaTh B HEM
B3aMOIIOHUMAaHUs, HAXOJUTh 06HII/I€ Oeii 1 COTpyaAHHU4YaTh JJIA UX JOCTUKCHUA,

— TMPUHATHE TYMAHUCTHYECKUX IIEHHOCTEH, OCO3HAHHOE, YBaXHUTEIbHOE U
NOOpO’KeTaTeNbHOE OTHOIIIEHHE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO.

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH,
3HAYMMOCTU HAYKH, TOTOBHOCTH K HAYYHO-TCXHHYCCKOMY TBOPUYCCTBY, BJIAACHUC
JIOCTOBEpHON HH(pOpManMeld O TMepeloBbIX MOCTIKEHUSX U OTKPBITUAX MHPOBOH U
OTEUYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTpOiCTBE MUpa U
00111eCTBA;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIFHOE OTHOIIEHHE K HEMPEephIBHOMY OOpPa30BaHUIO
KaK YCJIOBHIO YCHEIIHOM NMpogecCHOHANbHON U 00IIECTBEHHOM e TEIbHOCTH.

— OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccuu Kak MyTh M CHOCO0 peaTu3ariu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

— TOTOBHOCTH OOYYAIOIMIMXCS K TPYAOBOU MPOGECCHOHATHHOM NEATeTLHOCTH KaK K
BO3MOXXHOCTH y4acTHsl B PEIIEHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIApCTBEHHBIX,
00IIIeHaIIMOHATIEHBIX MTPOOJIEM;

— TMOTPEOHOCTHb TPYAUTHCSA, YBAKEHHE K TPyAy U JIOAIM TpyAa, TPYAOBBIM
JOCTHKEHUSAM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHE K Pa3HBIM
BUJIaM TPYJIOBOU JESTEIBHOCTH;

— TOTOBHOCTh K CaMOO6CJ’Iy>KI/IBaHI/IIO, BKJIFOYas O6y‘IeHI/Ie 1 BBIIIOJIHCHUC
JIOMAIITHUX 00sI3aHHOCTEH.

Memanpeomemruvle pe3yibmamol
Pezynamuenvie YY/[

BrinnyckHuK Haydures:

— CaMOCTOSATEIIBHO OIpEAcNATh LEId, 3aJaBaThb I[apaMeTpbl U KPUTEPHUH, 10
KOTOPBIM MOXKHO OIIPENEIIUTD, YTO L(€Ib JOCTUTHYTA;



— OIIGHMBATh BO3MOJKHBIC TIOCJEJACTBHUS JOCTHKEHUS TIOCTaBJICHHOW 1€ B
JIESATeILHOCTH, COOCTBEHHOW XU3HHM M JKU3HHM OKPYKAIOUIUX JIFOJCH, OCHOBBIBAsICH Ha
COOOpaXEHUSIX STUKU U MOpaJIu;

— cTaBuTh W (OpPMYIUPOBaTh COOCTBEHHBIE 3aJadyd B  00Opa30BaTEIbHOMN
JIEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUsIX;

— OUEHMBATh PECYPChl, B TOM YHCJIE BpeMS U JIpyrue HeMaTepualbHbIE PECYPCHI,
HEOOXOMMBIC JIJIS IOCTHXKECHHS TTOCTABJIICHHOM 11€1TH;

— BBIOMpATh MYTh JOCTHKCHHS 1I€JH, IUNIAHUPOBAThH PEIICHUE MOCTABIICHHBIX 3a/1ad,
ONTUMU3HPYS MaTepHUAJIbHbIC U HEMaTEepUAIbHBIC 3aTPATHI;

— OpraHu3oBbIBaTh Y()PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl TOCTUKEHUS
MMOCTaBJICHHOU I1CTIHN;

— COIOCTAaBJISITh MOJIYYEHHBIH pe3yJIbTaT NESITEIBHOCTH C IOCTABJICHHON 3apaHee
LEJIBIO.

Hlo3naseamenvnvie YY/[
BbIITyCKHUK HAay4uTCSA:

— UCKaTh M HAaXOIUTh OOOOIICHHBIC CIIOCOOBI pEIICHWs 3aaad, B TOM 4YHCIIE,
OCYIIECTBIISATh Pa3BePHYTHIN WH()OPMAMOHHBIN ITOMUCK U CTABUTH HA €T0 OCHOBE HOBBIC
(yueOHbIE U TTO3HABATEINIbHBIC) 33/1a4H;

— KPHUTHYECKHU OIICHHBATH M MHTEPIPETHPOBATH MH(POPMAIIMIO C Pa3HBIX MMO3UIUH,
pacrio3HaBath U PUKCHPOBATH IPOTHBOPEUHSI B MH(POPMAIIMOHHBIX UCTOUHUKAX;

— WCHOJB30BAaTh  PA3JIMYHBIE  MOJAEIBHO-CXEMAaTHYECKHE  CpelIcTBa IS
NPE/JCTABICHUS CYNICCTBEHHBIX CBS3€i M OTHOIICHWH, a TaKKe MPOTHBOPCYHIA,
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX

— HaXOJUTh W TPUBOJUTH KPUTUYECKHE apPTyMEHThI B OTHOIICHUW JICHCTBUH U
CYXKICHHUH JPYroro; CIIOKOHHO M Pa3yMHO OTHOCHUTHCS K KPUTHYCCKHM 3aMEUYaHUSIM B
OTHOIIEHUH COOCTBEHHOTO CYXKIIEHUS, pacCMaTpuUBaTh HUX KaK pecypc COOCTBEHHOTO
pa3BHUTHS;

— BBIXOJUTH 332 paMKU Y4eOHOTO TMpeaMeTa M OCYIIECTBISATH IeJIeHANpPaBICHHbIN
MIOWCK BO3MOYKHOCTEH ISl IIMPOKOTO MEPEHOCA CPEJICTB M CITOCOOOB IEHCTBHS;

— BBICTpPaWBaTh WHAMBUAYAIbHYIO O0pa30BaTEIbHYI0 TPACKTOPHIO, YUUTHIBAS
OTPAHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPaHUYCHUS;

— MEHATH U yJAep>KUBATh Pa3Hble MO3UINH B MO3HABATEIHHON AESITETLHOCTH.

Kommynukamuenwvie YY/[
BhInycKHHMK Hay4uuTCSA:

— OCYILECTBIJIATH JICTIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO
B3pOCIIBIMH (KaK BHYTPU OOpa3oBaTENbHOM OpraHu3allid, TaKk M 3a ee MpeaeliaMu),
noa0upaTh TApTHEPOB IS JIEJIOBOM KOMMYHHMKAIIMM HMCXOJS W3 COOOpaKeHHA
pe3yNbTaTUBHOCTH B3aMMOJICHCTBHS, a HE IMYHBIX CUMITATH;

— TIpH OCYIIECTBICHHWW TPYNIIOBOW pabOTHl OBITh KaK PYKOBOIWTENEM, TaK H
YJIEHOM KOMaHJbl B pAa3HbIX poOJsSX (TeHepaTop WuAeH, KPUTHK, HCIIOJIHUTENb,
BBICTYIAIOUINM, SKCIIEPT U T.1.);

— KOOPJIMHHUPOBATH U BBIMOIHATH PabOTy B YCIOBHSIX PEAIbHOTO, BUPTYAIILHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

— pa3BepHYTO, JOTMYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS C UCHOJIb30BAHUEM
aJICKBATHBIX (YCTHBIX M MMUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacmno3HaBaTh KOH(QIMKTOTEHHBIC CUTYAllMH W MPEAOTBpAIIaTh KOHPIUKTHI 10 UX
aKTHBHOM (ha3bl, BEICTPAMBATh JCIIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIIWIO, H30eras
JTUYHOCTHBIX OIEHOYHBIX CYXKICHUM.



Ilpeomemnmunte pezyaomamot

ba3oBblii ypoBeHb

I[JISI HCIIOJB30BaHUA B HOBCCI[HGBHOﬁ KU3HU M 00eCIeUYeHUsS BO3MOKHOCTH yCHICIHOro

IMPOAOIZKCHU A

o0pazoBaHus IO

CIICHUAaJIbHOCTAM,

HE CBA3aHHBIM C IMPpUKJIaJIHBIM

HCIIOJIb3OBAHUECM MATCMATUKHU, BBITYCKHHK HAYYUTCHA, a TaAKKC IOJYYUT BO3MOKHOCTD
HAYYMTBbCH ]I Ppa3BUTUA MBILIJICHUA.

BrinnyckHuK HayduTes:

BBIITYyCKHHK IIOJIYYUT BO3MOKHOCTD
HAy4HUThCS:

9J1eMEeHThI TECOPHUU MHOKECTB H

MAaTEeMATHYECKOM JIOTUKU

OnepupoBarb Ha 0a30BOM YpOBHE MOHSATUSMHU:
KOHEYHOE MHOXKECTBO, JJIEMEHT MHOXECTBA,
MIOJIMHOXECTBO, IepeceyeHue MU OObeIUHEHHE
MHO>KECTB, YHUCIIOBBIE MHO’K€CTBa Ha
KOOpJAMHATHOMU IPSMOM, OTPE30K, UHTEPBAJL;
OlepupoBaTh Ha 0a30BOM YPOBHE IMOHSATUSMHU:
YTBEPXKACHUE, OTpULIAaHUE YTBEPXKICHUS,
UCTUHHBIE U JIOXKHBIE YTBEPXKICHMS, NpUYUHA,
CJIEJICTBHE, YaCTHBIN ciyyau ob1ero
YTBEPXKICHUS, KOHTPIIPUMED;

HaXOJUTh IE€PECeYeHUE U OObEIUHEHHE BYX
MHOYECTB, MPE/ACTaBICHHBIX TIpaduyecku Ha
YHUCIIOBOU MPSIMOM;

CTPOMTh Ha YHMCIOBOM NPSIMON IOAMHOXECTBO
YKCJIOBOTO MHOXKECTBA, 3aJJaHHOE MPOCTEHIINMU
YCIIOBUSIMU;

pacro3HaBaTh JIOXKHbBIE YTBEPXKIEHUS, OIINOKH B
pacCyXJIeHHSX, B TOM UHCJE C UCIOIb30BAaHUEM
KOHTPIIPUMEPOB.

OnepupoBaTh MTOHSATUSAMH:
MIPOMEXKYTOK C BBIKOJIOTOM TOYKOM,
rpaduueckoe MpeACTaBICHUE
MHOKECTB Ha KOOPJAMHATHOU
IJIOCKOCTH;

IPOBEPATH MIPUHAIICKHOCTh
3JI€EMEHTA MHOXKECTBY;

HaXOJIUTh repeceyeHne u
00bEIMHECHNE MHOXECTB, B TOM

YHUCJIe MPEACTaBICHHBIX I'papUUYecKu
Ha KOOPJAMHATHOM IJIOCKOCTH;
IIPOBOJUTH JoKa3aTeabHbIE
paccykneHus Ans  00OCHOBaHHS
WCTUHHOCTHU YTBEPKICHHUI.
HCITOJIB30BaTh YHCIOBBIE MHOXKECTBA
Ha KOOPAWMHATHOW TMpsAMOWU A
ONMCAaHUSl PEATbHBIX IMPOLECCOB U
SIBJICHUW; TNPOBOJUTH JIOTUYECKHUE
paccyXIaeHus B CUTYyalUsIX
MMOBCEIHEBHOM JKU3HU.

Yuciia 1 BbIpasKeHU

OHepI/IpOBaTB Ha 0a30BOM YPOBHC INOHATUAMM:
OCJI0€ YrCI0, ACITUMOCTb YHCCI, OOBIKHOBEHHAs

ONICpHUPOBATH IMOHATHAMU: paJUaHHAs
MCpa yrija, yucja € U T,

npoOb, ecaTUUHAs Ipo0b, pallioHaIbHOE YHCIIO, HaXOJIUTh 3HauYEHUs KOpHS
npuOIMKEHHOE 3HAYEHHWE YHUCIA, YacTh, OIS, HATYpaJbHONH CTENEeHH, CTENEHH C
OTHOIICHHE, IPOLIEHT, MOBBILIEHNE U TIOHM)KEHHE palroHaIbHBIM HoKa3aTeseM,
Ha 3a/IaHHOE YUCIIO MPOLIEHTOB, MacIITal; norapudma, UCTONb3Ys pu
— omepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSIMHU: HEOOXOJUMOCTH  BBIYUCIHUTEIbHBIE
sJorapum YHca, TPUTOHOMETpHUUECKast yCTpPOMCTBA;
OKPY’KHOCTb, TpaJyCHasi Mepa yrja, BeIMYMHA MIPOBOMTH 110 U3BECTHBIM (hOpMyIIaMm
yria, 3aJaHHOT O TOYKOMN Ha u npaBUIaM npeoOpa3oBaHuUs
TPUTOHOMETPUYECKONH  OKPYKHOCTH,  CHHYC, OYKBCHHBIX BBIpaXEHHI,
KOCHHYC, TAHT'€HC U KOTAHT'€HC YIJIOB, UMEIOIINX BKJIIOYAIOIIMX  CTENEHH,  KOPHHU,
IIPOU3BOJIbHYIO BEJIMUMHY; J0rapu(pmMsl U TPUTOHOMETPHUECKUE
— BBIIOJHATH  apu(MeTHYECKHEe  JeHCTBUSA  C GbyHKINN;
LEJIBIMUA U PAllMOHAIBHBIMU YHCIIaMU; HaxXOJWUTh 3HAYEHUS YHUCIOBBIX U
—  BBINOJHATH HECJIOXKHbIE npeoOpa3oBaHus OYKBEHHBIX BBIpa)KEHU,
YHCJIOBBIX BBIPAKEHUM, COJIEP)KALIMX CTENEHU OCYILIECTBIISS HE00XOIMMBIE




yucen, 100 KOPHU U3 ducen, 0o joraprudmMbl
qHCell;

CpaBHUBATh palliOHAIbHbBIC YKCIa MEXKAY COOOI;
OLICHMBATh M CpPaBHHUBATh C palOHAJIbHBIMU
YUCllaMU 3HAueHUsl LEJbIX CTEeNeHel uucen,
KOpPHEM HaTypaJlbHOM CTEIEHW U3  YHUCED,
jorapu@MoB YKcell B IPOCTHIX CIydasix;
n300pakaTh TOYKAMHM Ha YHCIOBOH NPSAMOM
LieJble ¥ pAallMOHAJIbHBIE YHCIIA,

n300pakaTb TOYKAMU Ha YHCJIOBON mpsIMON
Lenble CTENeHH 4YHced, KOPHU HaTypalbHOU
CTCTICHH W3 YHCEI, TOTapH(PMBbI YUCEI B MPOCTHIX
CIIy4asix;

BBITIOJIHATH HECIIOKHBIE MPE0Opa30oBaHUs IIEJIBIX
u TIpOOHO-paMOHATIBLHBIX OYKBCHHBIX
BBIPA)KCHU,

BBIp@XAaTh B MPOCTEHIINX CIydasx U3 PaBEHCTBA
OJIHY NIEPEMEHHYIO Yepe3 IPYTHe;

BBIYHCIIATH B TPOCTBIX CIlydasx 3HAYCHUs
YHUCJIOBBIX u OYKBEHHBIX BBIPKCHUH,
OCYILIECTBIISIE HEOOXOAMMBIE TOJCTAHOBKU U
peoOpa3OBaHuUS;

n300paxkaTh CXEMaTUYEeCKH YToll,
KOTOpOTO BBIpa)KEHa B Tpaaycax;
OLICHMBATh 3HAKU CHHYCa, KOCHHYCA, TaHTEHCA,
KOTAHT€HCA KOHKPETHBIX YTJIOB.

BCJINYHHA

MOJCTaHOBKHU M IIPeo0pa3oBaHHs;
n300pakaTh CXEMaTHUYECKH  yToJ,
BEJIMYMHA KOTOPOTO BBIPAXKCHA B
paauaHax;

HCIIOJIL30BAaTh IIpHU PCIICHHUMU 3ajayd

TaOJIMUHBIE 3HAYECHUSA
TPUTOHOMETPHUCCKUX byHKIUH
VTJIOB;

BBIMIOJIHATh MIEPEBOJ BEIHUUHBI yriia
U3 pajMaHHON MEpbl B TPAAYCHYIO W
oOparHo.

YpaBHeHus M H

epaBeHCTBA

Pemare nuHEHbIE ypaBHEHUST M HEPABEHCTBA,
KBaJIpaTHbIC YPaBHEHUS;

pemaTh JOrapupMHUECKUE YpaBHEHHs BHIA
log 4 (bx + ) = d u mpocTeiiue HepaBeHCTBA
Buga log , X < d;

pelaTh moka3aTelbHbIC YPaBHEHUS, BHJIA & b
d (rme d MOXHO MPEACTaBUTH B BUE CTEMIEHHU C
OCHOBAHHEM @) U MPOCTEHINNE HEPABEHCTBA BH 1A
a* < d (rme d MOXHO TPEICTaBUTh B BHUC
CTETNICHU C OCHOBAaHHEM a);.

NPUBOANTh  HECKOJIIKO  MPHUMEPOB  KOpHEU
MPOCTEUIIIET0 TPUTOHOMETPUYECKOTO YPaBHEHUS
BHJa: Sin X =&, COSX =a, tgX =a, Ctg X = a, rae
a — TaOJMYHOE 3HAYCHHUE COOTBETCTBYIOIICH
TPUTOHOMETPHUYECKON (QYHKIIHH.

X+ C_

Pemars palMOHAIBHEIE,
MoKa3aTelbHbIE U JIorapupmMuieckue
YpaBHEHUSA u HEpPAaBEHCTBA,
MPOCTEUIIINE HPPALUUOHAIBHBIE U
TPUTOHOMETPUYECKUE  YPAaBHEHUS,
HEpPABEHCTBA U UX CUCTEMBI;
UCIIOJIb30BaTh  METOABbl  PELICHUS
YpaBHEHUM: TNPUBEICHHE K BHIY
«IPOU3BEACHUE PABHO HYIIO» WIH
«4aCTHOE paBHO HYJIO», 3aMEHa
MEPEMEHHBIX;

HCMOJIb30BAaTh METOJl HWHTEPBAJIOB
JUISL PELIEHNS] HEPABEHCTB;
WCIIONB30BaTh TpapUUecKuil MeTo.

JJIsL HpI/I6J'H/I)KCHHOFO peICHUA
YpaBHEHMI U HEPABEHCTB;

n300paxarhb Ha
TPUTOHOMETPUYECKON  OKPYKHOCTH

MHOKECTBO PEIIECHUN IPOCTEUIINX
TPUTOHOMETPUUYECKUX YPaBHEHUN H
HEpPABEHCTB.

CHUCTCMBI
HCCJIOKHBIX NMPAKTUYCCKUX 3a/1a4.

COCTaBIAITh M pelaTb YPaBHEHHA U
YpPaBHEHUN IIpU  pELICHUU




DOyHKUNHA

OmnepupoBatb HOHATHSMHU: 3aBUCHMOCTh
BeJIMYMH, (QYHKIOUS, apryMeHT W 3Ha4YCHUE
¢byHKuMU, 00JacTh ONpPEHENCHUS U MHOXECTBO
3HaueHWH (QyHKIUH, TpaduKk 3aBUCHMOCTH,
rpaduk GyHKIMH, HYTH QYHKINAH, TPOMEKYTKA
3HAKOIMOCTOSIHCTBA, BO3PACTaHWE HA YHCIOBOM
NPOMEXyTKe,  yObIBaHHME  Ha  YHCIOBOM
OPOMEXYTKE, HauOoybpllee ¥  HaWMEHbIIEe
3Ha4eHHe (YHKIHUM Ha YUCIOBOM IPOMEKYTKE,
nepuoandeckast QyHKIHS, IEPUOLT;

OIepupoBaTh Ha 0a30BOM YpPOBHE TMOHSITHIMU:
npsMass ¥ oOpaTHash TMPONOPLUHOHATBHOCTD
JWHEHHas, KBaJpaTH4yHas, Jiorapupmuyeckas H
nokaszarenbHass (YyHKIUH, TPUTOHOMETPUYECKHE

ynximmy;

pacro3HaBaTh rpaduxu AJIEMEHTAaPHBIX
byHKIU: pSAMO u oOpaTHoi
MPOMOPIIUOHAIIBHOCTH, JIMHEWHOM,
KBaJIpaTUYHOM, jorapupMHUIECKON u

MIOKAa3aTeIbHON (PYHKLUMHA, TPUTOHOMETPHUUECKHUX
G yHKIHI;

COOTHOCHUTH I'pa)UKU 3JIEMEHTapHBIX (YHKIMMI:
npsiMO U 00paTHOW MPONOPLHMOHAIBHOCTH,
JMHEWHOU, KBaJpaTUYHOM, JOrapu(pMHUUECKON U
MOKa3aTeIbHON (PYHKIMHA, TPUTOHOMETPHUUECKHUX
¢byHkuuit ¢ popMynamu, KOTOPHIMH OHM 33]JaHBbI;
HaXOJUTh MO TrpaduKy NpUOIMKEHHO 3HAUEHUS
(GYHKIIMH B 33JaHHBIX TOUKAX;

onpeneNiATh 1Mo TpaduKy CBOHCTBA (GYHKIHUU
(Hynmu, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEXYTKM MOHOTOHHOCTH, HauOosplue u
HaMEHbIINE 3HAYEeHUS U T.11.);

CTPOUTH 3CKU3 rpaduka byHKIIMH,
YIOBJIETBOPSIOLIEH  NPUBEAECHHOMY  Habopy
yCIOBUH (IIPOMEXKYTKH BO3pacTaHus / yObIBaHHUS,
3HaueHue (YHKIUU B 3aJaHHOM TOYKE, TOYKHU
AKCTPEMYMOB H T.II.).

OnepupoBarh MOHITUSAMHU: YETHAS U
HedyeTHas QyHKIINH,
OTIpeNeNIATh 3HauYeHHE (QYHKIUHU 10

3HAYEHHIO apryMeHTa npu
pa3nmuuHBIX  crmoco0ax — 3aJaHus
GbyHKIUY;
CTPOMTh  TpaUKu  H3yYCHHBIX
GbyHKIH;
ONUCHIBAaTh 1O Tpaduky U B

NPOCTEHIINX CIy4asx 1o ¢dopmyIie
MOBEJICHHE W CBOWCTBA (PYHKIHUH,
HaXOAWTh 1O Tpaduky QyHKIUH

HanOOJbIINE " HaMMEHBIINE
3HAYCHUS,;

CTPOUTH 3CKHM3 Tpaduka (QyHKIUH,
YIOBIICTBOPSIIOIICH  TPUBEACHHOMY
Habopy  ycioBuUH  (IIPOMEXKYTKH

BO3pacTaHUsA/yObIBaHUS,  3HAUCHHE
(GyHKIMU B 33JaHHOM TOYKE, TOUKU
HKCTPEMYMOB,  aCUMITOTHI, HYJIHU
GYHKIMH U T.11.);

pelarb  ypaBHEHHMS, MPOCTEUILINE
CHCTEMBl  ypaBHEHUH, HCHOJIB3YA
cBOMcTBa (PYHKIUH U UX TpaUKOB.

- ompeAensaTh MO rpaukaM CBOMCTBa
pEAIbHBIX IPOLIECCOB M 3aBHUCHMOCTEU
(HauOosplIMe U HAUMEHBIINE 3HAUYEHUS,
IPOMEXYTKH BO3pacTaHUsl M yObIBaHHUS,
IPOMEKYTKH 3HAKOIOCTOSIHCTBA U T.I1.);

UHTEPIPETUPOBATH

CBOMCTBA B

KOHTCKCTC KOHerTHOI\/'I HpaKTquCKOﬁ
CUTyalluu.

j1eMeHThI MAaTEMATHYECKOI0 AaHAJIN3A

OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATHIMU:
MpOU3BO/IHAS (DYHKIIMM B TOYKE, KacaTeJbHas K
rpaduky GyHKIUHU, TPOU3BOAHAA (DYHKIIUU;
OTIpeNIeNIATh 3HAYCHHE NMPOU3BOAHON (YHKIUU B
TOYKE 10 M300paXEHHUI0 KacaTeJIbHOM K
rpaduKy, IpOBEACHHON B 3TON TOUKE;

pelaTh HECIOXKHBIE 33Jaud Ha IPUMEHEHHE
CBSI3M MEXIy NPOMEXYTKaMHU MOHOTOHHOCTH U
TOYKaMU JKCTpeMyMa (YHKLUUH, C OJHOU
CTOPOHBI, U MPOMEKYTKAMU 3HAKOIIOCTOSIHCTBA U
HYJISIMH  TIPOM3BOJIHOM ATOM (yHKIMH — C

BBIUUCIIATH MIPOM3BOJIHYIO
OJTHOUJICHA, MHOTOYJIEHA,
KBaJ[paTHOTO KOPHS, IPOU3BOIHYIO
CYMMBI (D YHKIIM;

BBIUUCIIATH MIPOM3BOJTHBIC
JJNIEMEHTApPHBIX ~ (QYHKIMA W HX
KOMOWHAIHIHA, UCIIOJIB3YS

CIIpaBOYHBIC MaTEpPHAIIBI;

WCCIIEIOBATh B MPOCTEHIINX CITydasx
byHKIIIN Ha MOHOTOHHOCTb,
HaXOJUTh HanOOJIbIINE u




JIPYrOi.

HauMeEHbIINEe 3HaueHus (QyHKUIUH,
CTpOUTH TpaUKd MHOTOUWIEHOB H
IPOCTEHIINX paloHaIbHBIX
byHKIMN C HCII0JIb30BaHUEM
anmnapara MaTeMaTU4YecKOro aHajau3a.

— TONB3YsCh Tpadukamu, CpaBHHUBATH
CKOpPOCTM  Bo3pactaHusi  (pocra,
MOBBILICHUS, YBEJTUYEHHUS U T.I1.) WIH
CKOpocTH  yObIBaHus  (majeHus,
CHIDKCHUS, YMEHBUICHHS U T.IL.)
BEJIMYMH B PEAJIbHBIX IIPOLIECCAX;

— COOTHOCUTh TpauKu  peallbHbIX
IPOLECCOB M 3aBHCHUMOCTEH C uX
OTIMCaHUSIMH, BKJTFOYAIOLTIMHA
XapaKTePUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBINA POCT, TIJIABHOE
MOHIKEHUE U T.11.);

- HCIONB30BaTh TpaduKu pearbHBIX

MPOLIECCOB JUISl PEIICHUs HECII0KHBIX

NPUKJIAJHBIX 3a7ad, B TOM 4YHCIIE

ompezensis nmo rpaguky CKOpocTh Xxoja

mporecca.

CTaTHCTHKA M TeOpHUS BEPOSATHOCTEMH, JTOTHKAa 1 KOMOMHATOPHKA




OmnepupoBath Ha 0a30BOM ypPOBHE OCHOBHBIMH
OIUCATENIFHBIMH XaPAKTEPUCTUKAMHU YHCIIOBOTO
Habopa: cpenHee apudmeTHdeckoe, MeauaHa,
HanOoJIbIIee M HAaNMEHbIIIee 3HAUCHHUS;
ONepupoBaTh Ha 0a30BOM YpPOBHE TMOHSATHIMU:
4acToTa M BEPOSITHOCTH COOBITHS, CIydailHbIN
BBIOOD, OTIBITHI C PaBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMU COOBITHUSIMU;

BBIYHCIISATE BEPOSTHOCTH COOBITUH Ha OCHOBE
MI0JICYETa YHCIIa UCXO/IOB.

NmeTts NpeaACTaBJICHUE O OAWCKPCTHBIX U
HCIIPCPBIBHBIX CJIy‘-Iaf/'IHBIX BCIIMYHMHAX U

pacrpeliesieHusiX, O  HEe3aBUCHUMOCTHU
CIIy4alHBIX BEJIMYNH;

-UMETh IIpeJCTaBICHHE 0
MaTEMaTHYECKOM OKUJJaHUU u

JIUCIIEPCUU CIIyYailHbIX BEJINYUH;

UMETh NPEJCTaBICHUE O HOPMAIbHOM

pacupenesneHnd U IpUMepax HOPMaJIbHO

pacnpeesIeHHbIX CIIy4aliHbIX BEJIMYMH;

-IIOHUMATh CYTh 3aKOHA OOJBIIMX YHCEI
U BBIOOPOYHOTO METOJIa M3MEpPEHHS

BEPOATHOCTEH;

-UMETh IIpeJCTaBiIeHHEe 00 YCIOBHOM
BEPOSITHOCTH u 0 HOJTHOM
BEPOSITHOCTH, TPHMEHATH HUX B
peLIeHUH 3a]a4;

-IMETh  TPEJCTABICHUE O  BAKHBIX

YaCTHBIX BHUJIAX PACOpEACICHUN U
MIPUMEHSATDH UX B PEILICHUHU 3a/1a4;
-UMETh TMPEACTABICHUE O KOPPEIALUU
CIy4yalHBIX BEJIIMYMH, O JIMHEHHOMN

perpeccun.

-OLICHUBaTh M CPaBHUBATh B IIPOCTHIX
CIy4yasix BEpPOSITHOCTH COOBITUN B
peanbHOU XKU3HU;

-4UTaTh, COIOCTABIIATh, CPaBHHUBATb,

MHTEPIPETUPOBATHh B MPOCTHIX CIIydasx

peanbHbIC JIaHHBIC, MPEICTABICHHBIC B

BU/JIE TaOJIHII, Tarpamm, rpaduxos.

TekcToBbIE 324N

Pemarp HeCOXKHBIE TEKCTOBBIE 3aJaud pa3HBIX
THUIIOB;

aHaAJIM3UPOBATh yCIIOBHE
HEOOXOJIMMOCTH  CTPOUTh
MaTEMaTHYECKYIO MOJIENb;
MMOHUMATh U HCIOJIb30BaTh JUIsS PEIlIeHus 3a7aun
uHpOpMalMIO,  TPEACTaBIEHHYIO B  BHUJE
TEKCTOBOM M CUMBOJIBHOW 3aluCH, CXeM, TaOJuIl,
auarpamm, rpa@ukoB, pUCYHKOB;

NEMCTBOBATh IO ANTOPUTMY, COAEpIKAIIEMYCs B
YCIIOBUU 3aJ]auu;

UCIIOJIb30BaTh JIOTMUECKUE PACCYKIEHUS IIpU
pelLIeHUH 33]]auu;

paboTaTh ¢ U3OBITOUYHBIMU YCIOBUSIMHU, BBIOHpAs
U3 Bcel wmH(pOpMaIuu, JaHHBIE, HEOOXOIMMBIC
IUISL pELICHUs 3a/1a4H;

OCYILLECTBIIATh HECIOKHBIN MEepedop BO3MOXKHBIX
peleHuii, BbIOMpas M3 HHUX ONTUMAJIBHOE I10
KpUTEpHsIM, CHOPMYITUPOBAHHBIM B YCIOBUHY;
aHAJIM3UPOBATh u HUHTEpPIPETHPOBATH

3aJa4m, pu
UL ee  pelIeHHs

— Pemare 3agaun Pa3HbIX THUIIOB, B TOM

4yuUCIIe 3a1a4u MOBBILLIEHHON
TPYJIHOCTH;

— BbIOMpaTh  ONTHUMAJBHBIA  METOJ
peuieHuss  3aJadd, —paccMmaTpuBas

Pa3IMIHBIC METO/BI;
— CTpOUTH MOJCJIb PCHICHHUA 3alda4H,

MIPOBOJIUTH JIOKa3aTebHbIe
paccyxIeHHs;

— pemaTtb 3aJauu, Tpebdyromue
nepedopa  BapuaHTOB, MPOBEPKHU
yCIOBUH, BBIOOpa  ONTHMAJIBHOTO
pe3ynbTara;

— aHaTU3UPOBATh U MHTEPIPETUPOBATH
pe3ynbTaThl B KOHTEKCTE YCIOBUS
3aJaud, BBIOMpATh peEIICHUs, He
MPOTHUBOpPEYAIINE KOHTEKCTY;

— TEpPeBOAWUTh TPU PEUICHUU 3a7adu
nHpopManuo w3 OmgHOW (OpPMBI B
JpyTyIo, UCTIONB3YS npu




IIOJyYEHHbIE pEIIEeHUs B KOHTEKCTE YCIOBHUs
3aJ1a4H, BBIOMPATH pelieHus, HE
IIPOTHBOpPEYAIE KOHTEKCTY;

pelarh 3a7auynd Ha pacyeT CTOMMOCTH IOKYIIOK,
yCIYT, HOE3/10K U T.IL.;

peliaTb HECIOXHbIE 3aJaud, CBA3aHHBIE C
JI0JIEBBIM y4acTHEM BO BIaZieHUU (UpPMO,
IIPEANPUATHEM, HEABUKUMOCTBIO;

pelaTh 3aa4l Ha MPOCThIE MPOLEHTHI (CUCTEMBI
CKUJI0K, KOMMCCUH) U Ha BBIYMCICHHUE CIIO0KHBIX
IIPOLIEHTOB B pa3JIMUHBIX CX€MaxX BKJIAJOB,
KPEIUTOB U UIIOTEK;

pemaTb NIpaKTUYeCKWe 3anaud, Tpelyromme
WCIOJIb30BaHUsl  OTPULATEIBHBIX YHCEI: Ha
OIlpeJielIeHue TeMIlepaTypbl, Ha OIpejAeeHue
I0JIOXKEHUS Ha BpeMEHHOU ocH (10 Hallel 3pbl U
nocjae), Ha JBH)KEHUE JICHEXKHBIX CpEACTB

(mpuxon/pacxon), Ha oTpeJiesieHue
TITyOUHBI/BBICOTHI U T.I1.;
HCIIOJIB30BaTh [IOHATHE Maciirada TUTSL

HaXOXJECHHUS PpACCTOSIHMM M JJIMH Ha Kaprax,
IUIaHAX ~ MECTHOCTHM, IIJJaHaX  IOMEIIEHUl,
BBIKpOWKax, Ipy paboTe Ha KOMIBIOTEPE U T.II.

HEOOXOIMMOCTH CXEMBEI, TaOJIHIIbI,
rpaduKu, TUarpaMMsl;

I'eomerpus

OmnepupoBarh Ha 0a30BOM YPOBHE TMOHSTHSIMU:
TOYKa, TpsMasi, IUIOCKOCTh B IIPOCTPAHCTBE,
napajieNbHOCTh u NEePIEHIUKYISPHOCTD
MPSAMBIX U IIJIOCKOCTEM;

pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPaHHUKOB
(mpu3ma, nupamuia, IPSIMOYTOJIbHBIH
napajuiesienumnes, Kyo);

n300pakaTh HM3ydyaeMble (UTYpbl OT PYKH H C
IPUMEHEHHEM HPOCTBIX YEepPTEKHBIX
WHCTPYMEHTOB;

nenatb (BBIHOCHBIE) IUIOCKME UYEPTEeXH U3
PUCYHKOB TPOCTBIX OOBEMHBIX QUIYp: BHUJ
CBepXy, cOOKY, CHU3Y;

W3BIIEKaTh MH()OPMAIIMIO O TPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha
yepTekax U pUCyHKax;

MIPUMEHSITh TEOpeMy [Mudaropa npu
BBIUUCIICHUHN DJIEMEHTOB CTEPEOMETPHUYECKUX
uryp;

HaXOJUTh OOBEMBI W IUIOMIAIN ITOBEPXHOCTEH
MPOCTEUIIIMX MHOTOTPAaHHUKOB C NMPHUMEHEHHEM
hopmyur;

pacrno3HaBaThb OCHOBHBIE BHJbI TEJ BpaIICHUS
(konyc, nunuHIp, cepa u map);

HaXoJUTh OOBEMBl M IUIOMIAIN TOBEPXHOCTEH
MPOCTEUIIIMX MHOTOTPAHHUKOB U TEJ BPALICHUS
¢ mpuMeHeHuEM (Hopmyi.

OpUMCHATL Jid PCIICHHUA  3ajad
TCOMETPHUICCKUC q)aKTBI, €ClIn
yCIOBHUS TPUMEHEHHs 3a/aHbl B
SIBHOU (hopMme;

pewmath 3aJjauyd  Ha HaXOXKICHUE
reOMETPUUECKUX BEJINYMH o
oOpasiam Win alroputMam;

CTPOUTH CEYEHHSI MHOTOTPAaHHHUKOB;
U3BJEeKaTh, HWHTEPIPETUPOBATh U
peoOpa3oBbIBaTh MHGOPMALUIO O
reOMETPHUUECKUX ¢burypax,
MPEJICTaBIICHHYIO Ha YepPTekKax;
MPUMEHATh T'eOMETpUYEcKre (PaKThI
JUI pelIeHus 3a/1ady, B TOM YHCIe
MIPEATIONAraloIuX HECKOJIBKO IIaroB
peleHus;

OIMMCBIBATH B3aUMHOC PaCIIOJIOXKCHUC

MIPSIMBIX u IIJIOCKOCTEN B
MIPOCTPAHCTBE;

dhopmynupoBaTh CBOMCTBa u
MpU3HaKU QUryp;

JTOKa3bIBaTh reOMETPUUYECKUE
YTBEPKICHHUS;

BJIAZIETH CTaHIApTHOU
Kiaccuukanuen

MIPOCTPAHCTBEHHBIX buryp
(TmpamuIpl, MIPU3MBI,




MapajuieJIeUIe Ib);

HaXOaAUThb 00BEMEI u Iiomiaan
MOBEPXHOCTEH T€OMETPUYECKHUX Tell
C IpUMEHEHUEeM (HopMyT;

BBIUUCIIATE PACCTOSAHUA U YIJIbI B

MPOCTPAHCTBE.

— COOTHOCHTH a0CTpaKTHBIC
T€OMETPUUYECKHE TMOHATHS U (DAKTHI C
peaHLHLIMI/I KN3HCHHBIMHU
00BEKTaMU U CUTYaILUSIMU;

— HCIOJb30BaTh CBOMCTBA

MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
buryp ans pelieHus TUIMOBBIX 3a]ad
MPAKTUYECKOTO COACPIKAHNUS,

COOTHOCHUTH ILIOMIAAN MOBEPXHOCTEH
TeJ OJAMHAKOBOW (hOPMBI Pa3IUIHOTO

pasmepa;

— COOTHOCHUTH 00bEMBI COCYZIOB
OJIMHAKOBOH  (OPMBI  PA3ITUYHOTO
pasmepa;

OLICHUBATH bopmy IIPaBUIILHOTO

MHOI'OI'paHHMKA [OCJE CIIUJIOB, CPE30B U
T.I. (ONpeAensiTh KOJMYECTBO BEPLIMH,
pebep u rpaHeit MOJy4EHHBIX
MHOTOTPaHHUKOB).

BekTopb! M KOOPAMHATHI

B MPOCTPAHCTBE

OnepupoBatb MIOHATHAMU JEKAPTOBBI
KOOPAMHATBI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJAUHATHI
BEKTOpPAa, YroJl MEXAY BEKTOpaMH, CKaJsAipHOE
IIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE W
KOMILIAHAPHBIE BEKTOPBI;

HaXOJUTh KOOPAMHATHI Ky0a U MPSMOYTOJIbHOIO
napajuleIenunena, CyMMy  BEKTOPOB M
IIPOU3BEICHUE BEKTOPA HA YUCIIO.

OnepupoBarh MOHATUSAMU JAEKAPTOBBI
KOOPJIUHATHI B IIPOCTPAHCTBE,
BEKTOpP, MOJlyJIb BEKTOpPa, PaBEHCTBO
BEKTOPOB, KOOpPAMHATHI  BEKTOPA,
Yroil MeXJy BEKTOpaMH, CKaJIIpHOE
IIPOU3BENICHUE BEKTOPOB,
KOJUIMHEapHbIE BEKTOPHI;

HaXOJUTh PACCTOSHUE MEXIY IBYMs
TOYKAMHM, CYMMY  BEKTOpPOB U
IIPOU3BEJCHUE BEKTOpa Ha YHUCIIO,
yroJl MEXJy BEKTOpaMH, CKaJspHOE

MPOU3BE/ICHHE, pacKiaapBaTh
BEKTOp MO JABYM HEKOJUIMHEAPHBIM
BEKTOPAaM;

3a1aBaTh IINIOCKOCTb YPaBHCHUCM B
I[CKapTOBOf/'I CUCTCMC KOOPpAWHAT.

Yray0aéHHbIi YPOBEHb

ﬂJ’IH YCIICUIHOT'O MMPOAOIKCHU A 06pa3OBaHI/I$[ 110 CICHHUAJIBHOCTAM, CBA3aHHBIM C ITPHUKJIAIHBIM
HCIIOJIB30BaAHUEM MATEMATHUKH, BBIITYCKHUK HAYYHUTCH, a TAKXKC NMOJYYHUT BO3MOKHOCTDL
HAYYHUTBCH I obecnieueHus YCIICUIHOTO IPOJOJIKCHUA 06pa30BaH1/m 10 CIICHUAaJIbHOCTSAM,




CBA3aHHBIM C OCYHICCTBJIICHUCM HaquOﬁ u HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH B obyactu

MAaTEMATUKH U CMCXKHBIX HAYK.

BrinyckHUK HayduTes:

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTD
HAy4YHUThCS:

9J1eMEeHThI TCOPHUU MHOKECTB H

MAaTEeMATHYECKON JJOTHKH

- CobogHo OIIEPUPOBATH TOHSATHUSIMH:
MHOJKECTBO, IYCTOE, KOHEYHOE U OCCKOHEYHOE
MHOXKECTBA, 3JIEMEHT MHOXKECTBA, TOJIMHOXKECTBO,

nepeceyeHre,  OObEAMHEHHWE U PA3HOCTb
MHOXECTB;

- TPUMEHATH  YHMCIOBBIE  MHOXECTBA  HA
KOOPJMHATHOM IIPSMOM: OTPE30K, MHTEpBall,
IIOJIyUHTEPBaJI, IMPOMEXKYTOK C  BBIKOJIOTOM

TOYKOM, Tpaduveckoe MpeCTaBICHHEe MHOXKECTB
Ha KOOPJMHATHOMN IJIOCKOCTH;

- IPOBEPATH IIPUHAJIEKHOCTh JJIEMEHTa
MHOKECTBY;

- HaxoIuTh IIepeceuyeHue U OObEIUHEHUE

MHOJECTB, B TOM 4YHCIE IPEACTaBICHHBIX

rpadpuvyeckd Ha YUCIOBOM TMpsIMOM W Ha

KOOpPAMHATHOM INIOCKOCTH;

- 337aBaTb ~ MHOXECTBA  IIEPEUYMCICHHEM W
XapaKTEPUCTUYECKUM CBOMCTBOM;

- OIepUpOBaThb  IOHATUSMHU:  YTBEpXKICHHE,

OTpULIAHUE YTBEP)KICHMS, UCTUHHBIE U JIOKHBIE

YTBEPXKACHUSI, MPHUYMHA, CIEACTBHE, YacCTHBIN

cilyuail 001Iero yTBep K /1eH!Us, KOHTPIPUMED;
IPOBOAMTH JJOKA3aTEJIbHBIE PACCYXACHUS IS

000CHOBaHHS UCTUHHOCTH YTBep)KHeHHﬁ;

- OIEepUpPOBATH [MOHATHEM
OIpe/ieNIeHUsl, OCHOBHBIMHM BUJIaMHU
OIIPENIEIICHUI U TEOPEM;

- MOHUMATh CyTh KOCBEHHOT'O
JI0Ka3aTeIbCTBA.

- UCII0JIb30BAaTh YHUCJIOBbIE

MHO>KECTBA Ha KOOPAWHATHOM

IJIOCKOCTH Il OIMCAHUsl PeabHBIX
MIPOLIECCOB U SABJIECHUM.

Yuciia 1 BbIpasKeHUs

- CBO6OI[HO ONCpHUpPOBATH IOHATUAMU:
HAaTypajJlbHOC YHCJIO, MHOXCCTBO HaATypPaJIbHBIX
qHuCCJI, IECJI0€ YHCIIO0, MHOXKCCTBO ICJIbIX YHCCI,

OObIKHOBEHHast  J1poOb,  JecATUYHAsE  JIpoOb,
CMEIIAaHHOE  4YHMCJIO, pPALHMOHAIBHOE  YHCIIO,
MHO>KECTBO paIoHaIbHBIX qucel,
UPPALMOHATIBHOE YHUCJIO, KOpPEHb CTENEHHM N,
NEUCTBUTENHLHOE YHUCIIo, MHOKECTBO
JENCTBUTENBHBIX quce, reoMeTpHuyecKas
UHTEpIIpeTalus HaTypaJIbHbIX, LEJNbIX,

paroHaIbHBIX, JEHCTBUTEIBHBIX YHCET,

- MOHUMAaThb U OOBSICHATH PAa3HUIY MEXKIY

MO3UIIMOHHON M HEMO3UIIMOHHOW cHucTeMaMu

3aITUCH YHCET;

- MEPEeBOJUTH YHCIAa M3 OJHOW CHCTEMBI 3alHCH
(crCTeMBI CYUCIICHHS) B IPYTYIO;

- 10Ka3bIBaTh )41 HUCIIOJIB30BAaTh MMPpU3HAKH

NETUMOCTH, CYMMbl W TIPOHW3BEACHUS  TIPU

BBIIIOJIHEHUH BEIYUCIICHUN U PCIICHUMA 3a4a4;

- BBINIOJIHATH OKPYIJICHWE DPAlMOHAIBHBIX M|

- CBO60I[HO OICpHUpOBaATh YHCJIIOBBIMU
MHOXCCTBAMU IIPpU PCUHICHUH 3a1a4;
- INOHUMAaThb HPHUYNHBI WU OCHOBHBIC

nacu paciiupeHUA YHCJIOBBIX
MHOXKECTB;,
- BJIaA€Th OCHOBHBIMH  IIOHATHUAMHU

TCOpHUU JACIUMOCTH IIpU PCIICHUU
CTaHJAPTHBIX 3aJ1a4,

- UMeTh 0a30BEIC MNpEACTaBJICHUA O
MHOKECTBE KOMIIJICKCHBIX YUCECII,

- cBOOOJHO BBITIONTHSTh
TOXKICCTBEHHBIC peoOpa3oBaHUs
TPUTOHOMETPHYECKHUX,
norapu(GpMHUIECKHX, CTCTICHHBIX
BBIPAKCHMUI;

- BIaJICTh hopmyoit OmHOMA
HrroToHa;

- BBINOJHSATH u OOBSICHATH
pe3yNbTaThl CpPaBHEHUS PE3yIbTaTOB
BBIUHCIICHUM npu pelieHnn




HMppalOHAIbHBIX 3aJaHHOU
TOYHOCTBIO;

- CpaBHHUBAaTh JACHCTBUTEBHBIC YKCIIA Pa3HBIMU
crocobamu;

- YINOpSA0YMBATH YMCIIA, 3alMCAHHBIE B BHUIE

OOBIKHOBEHHOW U JECATUYHOW Jpodm, dmHcCIa,

3alTMCaHHbIC c HCITOJIb30BaHUEM

apuMETHIECKOTO KBAJIPaTHOTO KOPHS, KOpHEH

CTeneHu OOJIbIIIe BTOPOH;

- Haxoxuth HOJl u HOK pa3ubiMu criocobamu u

HCII0JIB30BAaTh UX IIPU PCIICHUH 3aaa4;

YHUCCIT (¢

MMPAKTUYCCKUX 3aaa4, B TOM YHCIIC

IpUOIMKEHHBIX BBIYMCIICHHH,
UCIIOJIB3Ys pasHBbIC CIIOCOOBI
CpPaBHEHUM;

- 3aIMCBIBATh, CPABHUBATh, OKPYIJISThH
YU CJIOBBIC JAHHBIC,

- UCIIOJIb30BATh PEabHbIC BEIMYUHBI
B PA3HBIX CUCTCMAX U3MCPCHUS,

- COCTaBJISITh M OLCHUBATH Pa3HBIMH

crnoco0amMH  YHCIIOBBIE  BBIPAKCHUS

HpU PELICHHH NPAKTUYECKHUX 3a]1a4 W

- pemiath pa3Hble BUAbl YPABHEHUH 1 HEPABEHCTB

U UX CHCTEM, B TOM YHCJIE HEKOTOPBIE YPABHEHMUS

TpeTbe M  4eTBEPTOM  CTeneHed, JpoOHO-

paloHalIbHbIE U UPPALIMOHAIIBHEIE,

- OBJIQJIETh OCHOBHBIMU THUIIAMU MOKA3aTEIbHbIX,

JOrapu(pMHUECKUX, UPPALMOHAIIbHBIX,

CTENEHHbIX  ypaBHEHUH U  HEPAaBEHCTB U

CTaHJApPTHBIMU METOJAaMU HX pPEIIEHUHd U

NPUMEHSTh UX MPU PELICHUH 3a/1a4;

- IpUMEHATh TeopeMy Buera pana pemieHus
HEKOTOPBIX YPABHEHMI CTEIIEHU BBILIE BTOPOU

- IOHUMAaTh CMBICI TEOPEM O PAaBHOCWIBHBIX H

HEPaBHOCWJIbHBIX MTPEOOpa30BaHUAX YPaBHEHUU U

YMETb UX JI0Ka3bIBATh;

- BJaJeTh METOJaMH pElIeHUs ypaBHEHUH,

HEPaBEHCTB M MX CUCTEM, YMETh BBIOUPATh METO

pelieHus: 1 000CHOBBIBaTh CBOM BHIOOD;

- HCIOJIb30BaTh METOJ MHTEPBAJIOB JUIsl PELICHHUS

HEPaBEHCTB, B TOM YHCII€ IPOOHO-PAIIHOHATIBHBIX

U BKIIOYAIOMKUX B ce0sf HppaluOHaIbHbIE
BBIPA)KCHUS;
- pemars  anreOpanvyeckue — ypaBHEHUS |

HEPaBEHCTBA M WX CHCTEMBI C IapaMeTpamMu
anreOpandecKuM U rpapuuecKuM METOJaMu;
- BIAJICTh Pa3HBIMH METOJAMH JIOKA3aTeNbCTBA

- BBIMOJHATH BBIYUCICHUS W MpeoOpa3oBaHUs 3aaa4 u3 JIPYTUX y4eOHBIX
BBIDOKEHMM,  coJepKallMX  JIEUCTBUTEIIbHbBIC MIPEAMETOB.
yyuciia, B TOM 4YHMCJIE KOPHH HAaTypalbHBIX
CTEIIeHEH;

- BBINIOJIHATh ~ CTaHAAPTHBIE  TOMXIECTBEHHBIE

npeoOpazoBaHus TPUTOHOMETPUYECKUX,

norapu(MHUECKUX, CTENCHHBIX, HPPAIUOHATBLHBIX

BBIPAKCHMI;

YpaBHeHUs] 1 HEPABEHCTBA

- CBoOoOIHO ONepUpOBaThH MTOHATHUSIMH: - CBOOOJIHO  ompenensTh THIO U
YpaBHEHUE; HEpaBEHCTBO; PaBHOCUJIbHBIE BBIOHpATh METO perieHus
ypaBHEHUS u HEpPABEHCTBA; yYpaBHEHHE, MOKa3aTEeIbHBIX W JIOTapU(PMHUUECKUX
ABJISIFOLIEECS] CJIEACTBUEM JAPYrOro ypaBHEHUS; YpaBHEHUU u HEPaBEHCTB,
YpaBHEHUS, pPABHOCUJIbHBIE HA  MHOECTBE; WppalMOHAJIbHBIX  YPaBHEHUH  H
paBHOCUIIbHBIE TTPE0Opa30BaHusl ypaBHEHUM; HEPAaBEHCTB,  TPUTOHOMETPUUYECKUX

YPAaBHEHU U HEPABEHCTB, UX CUCTEM;

- CBOOOHO peuiaTthb CUCTEMBI
JIMHENHBIX YPABHEHUN;

- pelmaTb OCHOBHBIE THIIBI YPaBHEHUMU
Y HEPABEHCTB C ITapaMeTpaMH.
COCTAaBJIATh U PELIATh YPABHEHU,
HEPaBEHCTBA, UX CUCTEMBI U
peLIeHUH 3aj1ay U3 IPYTUX Y4eOHbIX
IIPEAMETOB;

BBINOJIHATE OLEHKY MPaBI0NI0100us
pE3yNbTaTOB, MOTYyYaEMBbIX IIPU
PELICHUH PA3IMYHbIX YPABHEHUN,
HEPABEHCTB U UX CUCTEM, IPH
pelLlIeHUH 3aj1a4 U3 IPYTUX YUeOHbBIX
MIPEAMETOB;

COCTaBJIAITh YPABHEHHUE,
HEPaBEHCTBO WJIM UX CHCTEMY,
OIHUCBIBAIOLIUE PEAIBHYIO CUTYALUIO
WJIM TIPUKJIAIHYIO 33/1a4y,
UHTEPIPETUPOBATH [1OTYyYEHHBIE
pE3yJIBTaTHI.




npeoOpa3oBaHus
CUCTEM YpaBHEHUH;

HEPaBEHCTB;

- p€liaTh YpaBHCHUA B LCIIbIX YHUCIAX,

- M300pakaTh Ha  IUIOCKOCTH  MHOJKECTBA,

3a1aBaCMbIC YpAaBHCHHUAMU, HCPABCHCTBAMU U HUX

CHCTEMaMH,
CBOOOZHO  WCIIOJIB30BAaTh  TOXJICCTBEHHBIC

OpU pELICHUH YpaBHEHUU U

DyHKUNH

NpU3HAKU apu(PMETHUECKOW U
MIPOTPECCHI;

- BJ'Ia,Z[CTB INOHATHUAMHU. 3aBHCHMOCTH BCJINYMH,

¢yHKUMSA, apryMeHT W 3HaueHuEe (YHKIUH,
001acTh ONpEeNeNeHUsI U MHOXXECTBO 3HAaYCHUH
¢ynkunu, rpaduK  3aBUCHMOCTH,  rpaduk
byHKIIMM,  HyMH  QYHKIMH,  [OPOMEXYTKH

3HAKOIOCTOSIHCTBA, BO3PAaCTAHME HA YUCIOBOM
IIPOMEXKYTKE, yObIBaHUE Ha YK CIOBOM
IPOMEXYTKE, HauOoJplllee U  HauMEHbLIee
3Ha4YeHUs1 (YHKLUUU HAa YHUCIOBOM IPOMEXYTKE,
nepuonuieckas (QyHKIUS, Mepuoa, dYETHas U
HeuéTHass (YHKUMM;, YMETh NPUMEHATh 3TH
IIOHATUS IIPU PELLECHUH 33/1a4;

- BIQJCTh  TOHATHEM: CTeleHHass (yHKLHUS;
CTpOUTH €€ rpauk U yMeTh NPUMEHSTH CBOMCTBA
CTENEeHHON (DYHKLMU MPH pEIIeHUH 3a/1a4;

- BJIQJICTh MOHATHSAMU: MOKa3aTenbHas (yHKIHS,
HKCIOHEHTa; CTPOUTh HUX TpaduKku U YMETb
IPUMEHSTh CBOWMCTBA IOKA3aTeNbHON (QYHKIUU
IIPHU PELLECHUN 3a/1a4;

- BJAJIETh HOHSTHEM: Jorapugmuyueckas
(byHKLUSA; CTPOUTH €€ rpadUK U yMETh IPUMEHSTh
cBoiicTBa JorapumMuyeckol (QyHKUIUMU TIpU
peleHnn 3az1ay;- BIIA/IETh MOHSTHEM:
TPUTOHOMETPUYECKUE (QYHKIMH; CTPOUTh HUX
rpaduku " IPUMEHATH CBOICTBa

TPUTOHOMETPUUECKUX (PYHKIMA TpU pelIeHUun
3az1ay;
- BIaJeTh  MOHATHEM: oOpaTHass  (QyHKIMS,
IIPUMEHSITH 3TO MOHATHE TP PEIICHNUN 33/1a4;
- TMpUMEHATh MpU pEHIeHUH 3a7ad CBOWCTBA
byHKIMA: YETHOCTD, IIEPUOIUYHOCTD,
OTPaHUYEHHOCTb;
- IPUMEHSATH pu pelieHnn
npeoOpa3oBanus rpaduKkoB QyHKINH;
- BJIAJIETh MOHATHAMH: YHCIIOBBIE
IIOCJIEI0BATEIBHOCTH, apudmernyeckas u
reOMETpHUYECKasl IPOrPECCUN;

MPUMEHSTh NpPU PEUIeHUH 3ajad CBOWCTBA U
reOMETPUYECKOMN

3aaad

- BIQJIeTh  TOHATHEM:  aCHUMIITOTA;
YMETb €ro IPUMEHATh IPU PELIEHUN
3a/1a4;

- TPUMEHSTH
MPOCTEUIINX
ypaBHEHUU
MOPSIIKOB.

- OmpeneniaTb 1o
UCII0JIb30BaTh JUTSt pelieHus
IIPUKJIIATHBIX 3a1a4 CBOMCTBA
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEMN
(maubopITHE u HAaWMEHBIIINE
3HAUYEHUs], MPOMEXYTKH BO3pPaCTaHUS
u yObIBaHUS, IIPOMEXYTKH
3HaKOIOCTOSIHCTBA, ACUMIITOTBHI,
TOYKM Tiepernda, mepuog W T. IL.),
MHTEPIIPETUPOBATH CBOICTBa B
KOHTEKCTE KOHKPETHOM MPAaKTUYECKOU
CUTYyalluu;

- OIpEAeIATh o rpaduxam
pocTeimue XapaKTEpUCTUKU
NEePUOANYECKUX MIPOLIECCOB B
OuoJIOTUH,  HKOHOMHKE,  MY3BIKE,
pagvocBs3M M T. 1. (aMIUIMTYAA,
MEepHO U T. 11.).

METOJIBI  PEIICHUs
nuddepeHIraTbHBIX
NEPBOTO H  BTOPOTO

rpadpukam

JJ1eMeHThI MaTeMaTHYeCKOIr0 aHAJIN3a

- BJIAQJIETh TNOHATHEM: OECKOHEYHO YyOBIBaIOIIAs

- cBOOOJAHO BJIAJIETh CTaHIAPTHBIM




reoMeTpHuecKas Mporpeccusi 1 yMeTh MPUMEHSTh

€ro MpH peIIeHUH 3a1a4;

- BIAJCTh TOHATUSMU: OECKOHEYHO OoJbIINe

YHCJIOBBIE IOCIEIOBATEIBHOCTH MU OECKOHEYHO

MaJible YHCJIOBBIE IMOCIIEOBATEILHOCTH; YMETh

CpaBHHBATh OCCKOHEYHO OOJIBIINE U OECKOHEUHO

MaJible MOCJIeI0BaTeIbHOCTH;

- IPUMEHATh  JUISl  pPEIICHUS

MIpeJIeyoB;

- BIAJCTh TOHSTHUSIMH: TPOU3BOAHAS (DYHKIUU B
TOUKE, IPOU3BOIHAS QYHKIUH;

- BBIYHCIISIT MIPOU3BOJIHBIC
GyHKIMA 1 X KOMOWHAIINIA;

- UCCIIeIOBaTh (YHKIMU HA MOHOTOHHOCTh H
KCTPEMYMBI;

- CTPOUTH TPaQHKU U MPUMEHSITh UX K PEIICHUIO
3a/1a4, B TOM YHUCJIE C TapaMeTpoM;

- BIIQJICTh TIOHSTHEM: KacaTelbHas K Tpaduky

(GYHKIMHM; YMETh NMPUMCHSITH €ro MPU PEIICHUH

3ajady;

- BJIQJICTh TTOHSITHSIMH
OIpEICIEHHBIA HHTETPAI;
npuMeHsITh TeopeMy HproToHa-JleitOnuma u eé

3aga4  TCOPHIO

3JIEMEHTAPHBIX

nepBooOpasHas,

CICACTBUSA I PCIICHUA 3a1a4;

anmnapaToM MaTeMaTH4YeCKOro aHalu3a
JUIS  BBIYMCICHHUS  NPOU3BOIHBIX
(YHKIIMH OJTHOM ITEPEMEHHOM;
- cBOOOIHO  MPHUMEHATH  ammapar
MaTeMaTHYeCKOro  aHaimu3a  JJs
HCCIIEJOBAHMUSI byHKIMN u
MOCTPOCHUS TpaUKOB, B TOM YHUCIE
MCCIICIOBAaHHS HA BBITYKIIOCTB;
- OIIEpPUPOBATH MOHSTUEM
NepPBOOOPA3HOI I pelIeHus 3a/1ay;
- OBJIaZICTh OCHOBHBIMH CBEJICHUSMU
00 unrerpane Hpiorona-JleitOHuma u
€ro MPOCTEUIINX IPUMEHEHHSIX;
- YMEThb BBINOJHATh TPUOIIKEHHBIE
BbIUMCICHHUS  (METOABI  pelIeHUus
YpaBHEHHIA, BBIYUCIICHUS
onpeaenéHHOro UHTErpaia);
- yMEThb  NPUMEHATh  IPUIOKECHUE
IIPOM3BOJHOM M ONPEACIIEHHOIO
WMHTETpala K  pelIeHHI0  3ajad
€CTECTBO3HAHUS;
- BIAACTb  TOHATUAMH:  BTOpas
MPOM3BOJIHAS, BBITYKJIOCTh Tpaduka
byHKIUY; YMETb UCCIIEJIOBATh
(GYHKIUIO Ha BBITYKJIOCTb.
- pemlaTb MNpUKJIATHBIE 337a4d U3
ounonoruu, PU3NKU, XUMHUHU, YKOHOMUKH
U JIpYyTMX TpPEAMETOB, CBS3aHHBIE C
UCCIIEIOBAaHHEM XapaKTEPUCTHK
MPOLIECCOB, UHTEPIPETHPOBATH
MIOJTyYCHHBIEC PE3YIIbTATHL

CraTncTHKA M TeOpHs BEPOSITHOCTEMH, JIOTHKA 1 KOMOMHATOPUKA

- OHepI/IpOBaTI) OCHOBHBIMH OIIKCAaTCIbHBIMU

XapaKTepUCTHUKaMU YHCIOBOTO Habopa;
NOHATUSMH:  TEHEpalbHas  COBOKYHOCTh H
BBIOOpKA;

- omepupoBaTh  TOHATHSAMH:  4YacToTa M|

BEPOSITHOCTh COOBITHSI, CyMMa M IpOU3BE/ICHHUE
BEPOATHOCTEH; BHIUUCIATH BEPOSITHOCTU COOBITUI
Ha OCHOBE I0JCYETA YNCIIA UCXO0B;

- BIIAJICTh OCHOBHBIMH MTOHATUSAMHU
KOMOMHATOPUKH M yMETh NPUMEHATh WX MpU
pelnIeHny 3a1ay;

- IMETh TpEJCTaBlIeHHe 00 OCHOBaX TEOpPHH

BEPOSITHOCTEM;
- UMEThb IMPEACTABICHUE O JUCKPETHBIX U
HEIPEPBIBHBIX  CIy4YaWHbIX  BEJIMYMHAX U

pacipeneneHusx, O HE3aBUCUMOCTU CIIy4ailHbIX
BEJIMYUH;

- UMETh TPEACTABICHHE O MaTeMaTH4eCKOM
OKHMJIAaHUH U TUCTICPCUU CIIYIANHBIX BETUINH

- UIMETh IIPEJICTaBICHHE 0
LIEHTPAJIbHOU NMPENEIBbHON TEOPEME;
- UIMETh IIPEJICTaBICHNE 0
BBIOOPOYHOM kod(urmente
KOPPEJSALUHN U JTMHENHON perpeccuu;
- UMETh Mpe/iCTaBIeHHE 0
CTaTUCTUUYECKUX TUIIOTE3aX u

MPOBEPKE CTATUCTUYECKOW THMOTE3BI,
O CTaTUCTHKE KpUTEpUs U €€ YpOBHE
3HAYUMOCTH,

- UMETb IIPEACTABICHUE O CBS3HU
OMIIMPHUYECKNX HW  TCOPETUYCCKUX
pacIpeneieHn;

- UIMETh IIPEJICTaBICHAE 0
KOOUPOBAHUU, ,Z[BOPI‘IHOfI 3aI1ucu,
JBOMYHOM JIEPEBE;

- UMCTh NPCACTABJICHUC O JACPCBLIAX U
YMETh IPUMEHSTh €r0 IPH PEIIEHUU




- UIMETh IIPE/ICTABIICHUE 0 COBMECTHBIX
pacnpeneneHusax CIIy4YalHbIX BEJIINYNH;
MOHUMATh CYTh 3aKOHa OOJBUIMX YHCET U
BBEIOOPOYHOTO METOJ1a WU3MEPEHUS
BEPOATHOCTEH;

- UMETb  INPEACTAaBIICHUE O  HOPMaJIbHOM
pacupeneNeHud U I[puMepax  HOPMaJIbHO

pacrpeenEéHHbIX CIyYaiiHbIX BEIUYUH;
HMETh IIPECTaBICHUE 0 KOppesALUU

CIIyYaHBIX BEJIUYMH;

3ajady;
- BIAAE€Th IOHATHEM: CBS3HOCTD;
YMETh NPUMEHSATh  KOMIIOHEHTHI
CBSI3HOCTH IIPU PEILLICHUU 3a/1a4;
- BIaACTh  IOHATHUSIMH: KOHEYHBIC
CUETHBIC MHOKECTBA; CU€THEIC

MHO’KECTBA; YMETh IPUMEHSATH UX IIPH

pelieHuy 3a1ay.

- BBIYMCIIATD U OLICHUBATh
BEPOATHOCTH COOBITHI B peaJbHON
KHU3HU;
BBIOMpPATH

MCTOABI IMOAXOIAIICTO

MMPEACTABICHUA U O6pa6OTKI/I JaHHBIX.

TexkcToBBIE 3a7aYH

- Pemarsn MOBBIIIICHHON
TPYIHOCTH;

- aHAIM3UPOBATh YCJOBHWE 3a1add, BBIOMPATH

OINTHUMAaJIbHBIN METO/I peleHus 3aJ1a4u,

paccmaTpuBasi pa3jauyHbIE METOBI;

- CTPOUTH MOJI€JIb PEIICHUA 3aJa4d, MPOBOIAUTH

JIOKAQ3aTEJIbHbIE  PACCYKJICHUS TMPU PELICHUH

3aJa4u,

pasHble  3aauyu

- pemath  3amadu, TpeOyromme — mepedopa
BapHAaHTOB, IMPOBEPKU  YCIOBUH,  BbIOOpA
ONTHMAJILHOTO PE3YJIbTAaTa;

- aHATU3HUPOBATH u HUHTEPIPETHPOBATH

MOJIYYCHHBIC PpPEHICHHA B KOHTCKCTC YCIIOBUMA
3aJa4u, BBI6I/IpaTB peuieHus, HC TPpOTUBOPCHAIIINC

KOHTEKCTY:;
- TEpEBOAMTH pu pelIeHnn 3a1a4u
uHpopMalMl0 U3 OAHOM (opmbl 3amucu B

JPYTyI0, UCHOJb3Ys MPU HEOOXOAUMOCTH CXEMBI,
TabJINLbI, rpadUKH, TUarpaMMBbl.

- pemath NpaKTUYECKUE 3aJaud W 3aJadd U3
JPYTUX IPEIMETOB.

- Pemarts pas3Hble
HOBBILICHHON TPYIHOCTH;

- aHaJIM3UpPOBATh YCJIOBHE 3aJayH,

BbIOMpPAaTh  ONTHUMAJIbHBIA  METOJ

peumieHus  3aJadd, — paccMaTpuBas

pa3IMYHbIE METO/BI;

- CTPOMTb MOJEINIb PELICHUs 3aJauu,

3aga4u

MIPOBOJTUTH JI0Ka3aTeNbHbIC
paccyXICHHS MIPU PEIICHUH 33]1a9H;
- pemartb 3aj1aui, TpeOyromue
nepebopa  BapuHaHTOB,  IMPOBEPKHU
YCIIOBUHM, BBIOOpa  ONTUMAILHOTO
pe3yibTara;

- aHATU3HUPOBAThH u
MHTEPIPETUPOBATH MOJIyYEHHBIE
pelieHuss B  KOHTEKCTE  YCJIOBHS
3aJaud, BbIOMpATh pELICHUs, HE

POTHBOpEYAIE KOHTEKCTY;
- TMEPEeBOJNTH TNPH PEUICHUU 3a]auu
uHbOpMaLMIO U3  OAHOM  (opMbI
3allUCH B JPYryl0, HCIONB3YS TpU
HEOOXO/JUMOCTH  CXEMbl, TaOJHULIBI,
rpaduku, TuarpaMmsl.

- pemarh MpakTUYEeCKHe 3a/aud U
3aJ]auy U3 JIPYTUX MPEIMETOB.

I'eomerpus

Bnagete reoMeTpuuecKMMM TOHATHSAMU  IIPU
pEe€mICHUN 3ada4 U MPOBCACHUU MATCMATHYCCKUX
pacCyXIEHUI;

- CAMOCTOSITETIbHO (POPMYJIMPOBATh ONpEAEICHUS
reOMEeTPUUECKUX (PUTYp, BBIABUTATH TUIIOTE3bI

0 HOBBIX CBOMCTBax u MpU3HAKaX
reoMeTpuYecKnX (GUryp u OOOCHOBBIBATH WIIU
ONpOBEpPraTh ux, 000011aTh WJIN

- UMETh [IPEACTABICHUE 00
aKCHOMAaTHYECKOM METOJE;

- BJIAJICTh IIOHATUEM I'€OMETPUUYECKUE

MECTa TOYEK B MPOCTPAHCTBE U YMETH

NPpUMCHATH UX JJIA PCIICHUA 3alad;-

YyMETh MPUMEHSATH ISl  PEUICHUS
3a/1a4 CBOMCTBA IIJIOCKUX "
JIBYTPaHHBIX  YIJIOB, TPEXIPAHHOTO

yria, TCOpEMbl KOCMHYCOB U CUHYCOB




KOHKPETU3UPOBaTh  PE3yNbTaThl HA  HOBBIX
Kiaccax (QuUryp, TMPOBOJUTH B  HECIOXKHBIX
ciIydasix KJIaCCH(PHKAIMI0 (GUTYp 1O Pa3ITUYHBIM
OCHOBaHUSIM;

- HCCJIEJIOBATh YEPTEKH, BKIFOYAs KOMOWHAIMH
buryp, U3BIEKAaTh,  HWHTEPIPETHPOBATH H
npeoOpa3oBHIBATH uHpopmaruto,
NPEJICTaBICHHYIO Ha YepPTekKax;

- peliaTth 3aJadu recoOMCTPUYCCKOIo COJACpIKaHUAd,
B TOM YHCIE€ B CHUTyallMdaX, KOorjga aJl'OpuTMm
pemicHusd HC  CICAYCT ABHO W3  YCJIOBUA,
BBINIOJIHATH HeO6XO,I[I/IMI>Ie IJi4 p€IICHUA 3aJadu
JOITIOJITHUTCIIbHBIC IMOCTPOCHUA, HUCCICA0BATH
BO3MOXHOCTb IPUMCHCHUS TCOPEM U Q)OPMYH JIA
PCUICHUA 3a/1a4;

-yMeTb  (GOpMYIHpOBATH |
reOMETPHUYECKUE YTBEPKICHUS;

JOKa3bIBaTh

- BJIaJICTh MNOHATHAMHU CTCPCOMCTPUU: IIPpU3MaA,
mapajuiCICIuIICa, IIupaMuia, TCTpas’ap,

- UMETh [IpEACTaBICHUSA 00 aKCHOMax
CTEPEOMETPUN U CIEACTBUAX U3 HHUX U YMEThb
IIPUMEHSATH UX IIPU PELICHUU 33/1a4;

- YMCTb CTPOUTH CCUCHUA MHOI'OI'PAHHUKOB C
HCIIOJIB30OBAHUEM PA3JIMYHBIX MCETOAOB, B TOM
YHUCJIC U METOJa CJICI0B,

-UMETb MPEICTaBICHUE O CKPELIUBAKOLIUXCS
IPSMBIX B IIPOCTPAHCTBE U YMETh HAXOAWUTH YIOJ
Y PACCTOSIHUE MEXKy HUMU;

- IPUMEHSATH TEOPEMBI O NAPALIEIBHOCTH MPAMBIX
U IUIOCKOCTEW B IPOCTPAHCTBE IIPU PELICHUU
3a/1ad4;

- YMETh MPUMEHSITh napajelbHOe
MIPOEKTUPOBAHUE I U300paxeHus! PUryp;

- YMCTb OPUMCHAITH NEPpNCHAUKYIISIPHOCTH
HpHMOfI U IJIOCKOCTH NIpU pCHICHUUA 3a1a4;

- BIIAJIETh MOHATUSAMHU OpPTOTOHAJILHOE
MIPOEKTUPOBAHNUE, HAKJIOHHBIE U HUX TMPOEKIUH,
yMETh IIPUMEHSTH TEOpEMY 0 Tpex
NEepHEHINKYIIApax MpHU peIIeHNH 3a/]1a4;

- BJIaJeTh  HOHATHUSMH  PAacCTOSHHE  MEXKIY
durypamu B MPOCTPAHCTBE, o0mui
HEPICHIUKYISP IBYX CKPEIIMBAIOIINXCS MPSMBIX
¥ YMETb IIPHUMEHSATH UX TIPH PEIICHUY 33/1a4;

- BJIaJICTh IIOHSATUEM YIrOJd MeEXAy MNpsIMOU U

JUISL TPEXTPAHHOIO YIJIa;

- BIAJECTh MOHSATUEM
NEePHEHANKYJISIPHOE CEYEHUE TMPU3MBI
U YMETh IPUMEHSATH €0 MPU PELICHUN
3aJ1a4;- UMETb  IPEJCTaBIEHHUE O
JIBOMCTBEHHOCTH IIPaBUJIbHBIX
MHOI'OTPAHHUKOB;

- BIQJICTh MOHATUSIMU LEHTPAIbHOE U
napajuielbHOE  MPOCKTUPOBAHUE U
MNPUMEHATh HMX TPU  [OCTPOCHUU
CEYCHUN MHOTOTPAHHUKOB METOJIOM
MIPOEKIIUH;

- UMETb IPEACTaBICHUE O Pa3BEPTKE
MHOI'OIPAaHHUKA M KpaT4yauuieM IyTH
Ha IIOBEPXHOCTU MHOTI'OI'PAHHUKA;

- UMETh NPEJCTABICHNUE O KOHNYECKUX
CEYCHUSX;

- IMETh MPEJICTaBIICHHUE 0
Kacarommxcsi cpepax U KOMOMHAIMHU
TEJ BPAIICHUS U YMETh MIPUMEHSATh UX
NIpU PEUICHUU 3371a4;

- IPUMEHATh TpU pElIeHUU 3ajad
(dopMyiy paccTOSHUSL OT TOYKH [0
IJIOCKOCTH;

-BJIQJCTh  pa3HbIMU  CIIOCOOAMU
3aJaHusl TOpsIMOM  ypaBHEHUSMU U
YMETb IPUMEHATH IIPU  PELICHUH
3ajad4;

- IPUMEHATH IPHU PELICHUU 337a4 U
JI0OKa3aTeJIbCTBE TEOPEM BEKTOPHBII
METOJ M METOJ KOOPJMNHAT;

- UIMETh Tpe/CTaBIeHUE 00 aKCHOMax

o0bema, MPUMEHSITh (hopMyIibt
00beMOB PSIMOYTOJIBHOTO
napaJulesenurnesa, TIPHU3MBI u

NUpPaMUIbI, TeTpadpa NMpH PELICHUN
3ajay;

- IPUMEHSATh TEOPEMBI 00
OTHOUIIEHUSIX O00BEMOB INpPHU PEHICHUU
3ajad4;

- IPUMEHSTH UHTErpan s
BBEIYHCIICHUS 00BEMOB Hu
IIOBEPXHOCTEN Tell BpAalLEHHUS,

BBIYHMCIICHHS TUIOMIAAN CPepruecKoro
nosica 1 o0beMa IapoBOTO CIIOS;

- UMCThb NPCACTABIICHUC O JABUKCHHAX




IINIOCKOCTBIO M YMCTh IPHUMCHATH €ro Ipu
PEUOICHUHA 3ada4;

- BJIaJCTh IIOHATUAMHU JBYI'PAHHBIA yrOJI, Yroji
MEXIY IIJIOCKOCTSIMU, MEepIEHUKYIISPHBIE
IJIOCKOCTH M YMETb IIPUMEHATHh MX IIPU PELLECHUN
3az1ay;

- BJIQJIETh MOHATUAMU IIPU3Ma, Napajuleienunes u
IPUMEHSATh CBOMCTBA MapajiesienuIena Ipu
pEIIEeHNN 3a/]a4;

- BIAJETH IMOHSITUEM MPSIMOYTOJIbHBIN
napajuieJenuIe]] 1 IPUMEHSITh €ro IPH pelieHur
3a7a4;

- BJIAJICTh MNOHATHAMU IMUpaMua, BUIbl IUpaMUI,
JJICMCHTBI HpaBI/IHBHOﬁ nupamMuabl U YMCETb
MMPUMCHATD UX IIPU PCIICHUHU 3a/1a4;

-UMETh TPEACTaBICHHE O Teopeme Ouepa,
IMMPpaBUJIbHBIX MHOI'OI'PaHHUKAX,

- BJaJeTh T[OHATUEM IUIOMIAAh TOBEPXHOCTH
MHOTOIDaHHUKAa W YMETh IPUMEHSTH €ro IpHu
pelIeHnu 3a/1ay;

- BJIaJIeTh MOHATUSMHU Tela BpallleHus (LUIUHJD,
KOHYC, map u cdepa), MX CEUYEHUS MU YMETb
OPUMEHSATH UX MPU PELIeHUH 3a7ay;

- BJIQJICTh TIOHATHSIMU KacaTelbHbIE MpsMbIE |
TUIOCKOCTH U YMETh MPUMEHSTh UX MPU PEIICHUN
3a7a4;

- UMETh TPEICTABIECHHUS O BIHCAHHBIX W
ONHUCAHHBIX cepax U yMETb NPUMEHATh UX INPH
pEILIeHNH 3a/aY;

- BJIAJIETh MOHATHSIMU 00BeM, 00BEMBI
MHOTOTPaHHHUKOB, TEJ BPAILlEHUSI U TPUMEHSATh UX
IIPY PELICHNN 33/]a4;

- UIMETh NpEACTaBIEHUE O pa3BepTKe LWIMHIpA U
KOHyca, IUIOIAAM IIOBEPXHOCTHM LWIMHIApAa U
KOHyca, YMETb MPUMEHATh HX MpPH pPElIeHUU
3ajay;

- UIMETh MPEJCTaBIIEHUE O TUIOIIAIU chephl U
YMETb IPUMEHSATH €r0 IIPU PELICHNUH 3a/1ay; -
yMETh peliaTh 3a7aud Ha KOMOHWHAINH
MHOTOTPaHHHUKOB U TE€J BpPAIICHUS;

-UMETh TpEACTaBIeHHEe O TNoao0uu B
NPOCTPAHCTBE M YMETh peliaTh 3aJa4d Ha
OTHOIIIEHUE 00BEMOB u ILIOIIaAeH
MOBEPXHOCTEH MOJOOHBIX QUTYD.

B IIPOCTPAaHCTBE:  IApaJuICIbHOM
[IEPEHOCE, CUMMETPUU OTHOCUTEIIBHO
IUIOCKOCTH, LICHTPaJIbHONU CUMMETPHH,
IIOBOPOTE€  OTHOCHUTEIIBHO  IIPSIMOM,
BUHTOBOM CUMMETpUH, YMETh
IIPUMEHATH UX IPU PELICHUH 3a/1a4;

- MMETh IPEICTaBICHUE O IUIOIIALU
OPTOrOHAJILHOM IIPOEKIIUH;

- UIMETh IIPEICTaBICHHE 0
TPEXTPAaHHOM M MHOI'OTPaHHOM YIJIE U
IIPUMEHATh CBOMCTBA IUIOCKUX YIJIOB
MHOTOTPaHHOI'O YIJla TpHU pelIeHUun
3ajad4;

- YMETh IPUMEHSITh (hopmyIsI
00BEMOB MU PEIICHUY 3a]1a4;

- COCTaBJIsATh C  HCIOJB30BAHUEM
CBOWCTB  I€OMETpPUYECKHX  (Uryp
MaTeMaTHU4eCKue MOJIETN JUISL
pelieHus  3aJa4  [PaKTU4YECKOro
Xapakrepa UM 3aJad U3 CMEXKHBIX
JUCLUILIINH, HCCIIEI0BATh
[IOJIy4YEHHBIE MOJIETHN u
MHTEPIPETUPOBATH PE3YNbTaT.




BexTopbl M KOOPAUHATHI B IPOCTPAHCTBE

- BJ'Ia,I[eTB INOHATHUAMU BCKTOPLbI u Hux - HaXOoAUuTb 00BeM napajjiciacnuicaa
KOOpJAHWHATHI, u TCTpasapa, 3aJaHHBIX

KOOpJAUHAaTaMH CBOUX BCPIIHH,
- YMCTD BBIIIOJHATE OIICpallii Had BEKTOpaMu,

- 3a71aBaTh MPSIMYIO B IPOCTPAHCTBE;
- UCII0JIb30BaTh CKaJISIpHOE IIPOU3BEICHUE

BCKTOPOB IIPU PCUHICHUU 3a1a4; - HAXOOUTb PACCTOSAHHUEC OT TOYKHU OO

MIJIOCKOCTH B CUCTEME KOOP/IMHAT;
- IPUMEHATh YpPaBHEHUE ILJIOCKOCTH, (HOpMyITy

pacCcTodHuA MEXKAY TOYKaMH, YpPaBHCHHC C(l)CpBI - HaXOAUTb PaCCTOAHUC MCKIY
IIpU pCUICHUH 3aaa4; CKpCIIMBAOIIINUMHUCA MMpAMBbIMH,

3aaHHbIMU B CUCTEMC KOOpAUHAT.
- INPUMCHATL BCKTOPBI W MCTOA KOOpAMHAT B

IMPOCTPAHCTBC IIPH PCUHICHHUU 3a/1a4.

II. COAEP’KAHUE YYEBHOTI'O ITPEJIMETA
Ba3oBblii ypoBeHb

DJICMEHTBI TEOPHH MHOKECTB M MATEMAaTHYECKOH JIOTMKH

KoHeuHoe MHOXKECTBO, 3JIEMEHT MHOXECTBA, MOJAMHOMKECTBO, MepecedeHne U oO0beIuHEHHE
MHOXECTB, YACIOBbIE MHOKECTBA Ha KOOPIAWHATHOM IPSIMOM, OTPE30K, MHTEPBAJI, IIPOMEKYTOK
C BBIKOJIOTOM TOYKOM, rpaduueckoe mpencTaBlIeHUE MHOKECTB Ha KOOPAMHATHOM IJIOCKOCTH.
YTBepkJeHue (BbICKa3bIBaHUE), OTPULIAHUE YTBEP)KICHUSI, HCTUHHBIE U JIOKHBIE YTBEPIKICHUS,
CJIEZICTBHE, YACTHBIN CiTydail 00IIero yTBepKaeHus, KOHTPIPUMED, J0Ka3aTeIbCTBO.

Yucia v BbIpaKeHUS

Kopenp n-ii crenenu m ero csoiicrtBa. [loHsATue mnpenena 4MCIOBOW MOCIENOBATEIBHOCTH.
CreneHnb C JEHCTBUTENBHBIM IIOKa3aTejaeM, CBOMCTBa creneHu. JIeHcTBUS € KOpHIMH
HaTypaJbHON CTENEHM U3 YHCEN, TOKIECTBEHHbIE MPEOOpa3oBaHMsl BHIPAXKEHUN, BKIFOUAOIINX
CTEIIEHU U KOPHH.

Jlorapudm uucna. JlecsituuHble M HaTypaibHble jorapudmsl. Yucno e. Jlorapudpmuueckue
ToKJecTBa. JlelicTBus ¢ norapudmaMu yuces; MpocTeliine npeoOpa3oBaHMs BBIPAKEHUH,
BKJTIOYAOLIUX JIOTapH(PMBI.

N300paxeHne Ha 4YMCIOBOM MPSAMOM LENbIX U palMOHAJIbHBIX YHCENl, KOpHEH HaTypaibHOU
CTETIEHU M3 YHCEJI, JOrapu(pMOB YHCEIL.

TpuroHomerpuueckass OKPYXKHOCTb, paauaHHas Mepa yria. CHHYC, KOCHHYC, TAaHIEHC,
KOTaHT€HC MPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO U CIIECJCTBUS U3
Hero. 3HayeHusl Tpuronomerpudeckux Gynkuuii mis yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°.
DopMyIibl TPUBEACHUS, CIIOKEHUS, (POPMYJIIBI ABOHHOTO U IMOJIOBUHHOT'O YTJIa.

YpaBHeHHs] M HEPABEHCTBA

VYpaBHeHuss ¢ oxHOM  nmepemMeHHOW. IIpocreiiiine  UpPpalMOHAIBHBIE  YPaBHEHUS.
Jlorapudmudeckue u mokazaTenbHbIe ypaBHeHUs Buaa loga (bx + ¢) =d,abx + c=d (rme d
MOJKHO NPEACTaBUTh B BHUJIE CTENIEHW C OCHOBAaHUEM a U PALMOHAIBHBIM IIOKA3aTEJIEM) M HX
pemieHus. TpUroHOMETpUYECKHE ypaBHEHHUs BHJa Sin X = a, cos X = a, tg X = a, rge a —
TabJIMYHOE 3HAUYEHHE COOTBETCTBYIOLIEH TPUTOHOMETPUYECKON (YHKIMM, U HMX pEIICHHS.
HepasenctBa ¢ ogHoit nepemerHoi Buaa loga x <d, a x < d (rae d MOXHO TIPEICTaBUTh B BHJIE
CTEINEHU C OCHOBAHHUEM a).

HecnoxHble panuoHanbHBIE, IIOKA3aTeNbHbIE, JIOrapu(MUYECKUE, TPUTOHOMETPUYECKHE
YPaBHEHHUs, HEpPABEHCTBA M MX CHUCTEMBI, IPOCTEHIINE UppalUOHAIbHBIE YpaBHEHUS U
HEPABEHCTBA.

Mertox unTtepBanoB. ['paduyeckre MeTobl pelIeHUs] ypaBHEHUH 1 HEPAaBEHCTB.




Pemienne ypaBHEHMII M HEPABEHCTB, COAEPKALIUX IIEPEMEHHYIO IIOJ 3HAKOM MOIYJIS.
VYpaBHEHHUs], CUCTEMBI YPABHEHUH C I1apaMETPOM.

DYHKIUUH

[Tonsatue ¢ynkuun. Hynum ¢QyHKIMHM, NOPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTB.
Haubonpmee u Haumensbinee 3HaueHus (yHkuuu. llepuommunocts ¢yHkuumu. YETHOCTH H
HEYETHOCTH (PYHKITUH.

CrenenHasi, moka3aTenbHas U Jorapupmuueckue GyHKIMU; UX cBOCTBA U rpaduku. CroxHbIe
GyHKIIHH.

Tpuronomerpuieckue QyHKIMH y = COS X, Y = sin X, y = tg X. @ynknus y = ctg x. CoiicTBa u
rpaduKd TPUTOHOMETPUYECKMX (DYHKIMI. ApPKKOCHHYC, apKCHHYC, AapKTaHI'€HC 4YHCIa,
apkkoTaHreHc uucina. OOpaTHble TPUTOHOMETpPHYECKHE (DYHKIMH, MX CBOHCTBA M TIpaduUKH.
[IpeoOpa3oBanus rpaukoB (QYHKUMI: CIOBUTU BJOJIb KOOPAMHATHBIX OCEH, pacTsDKEHHE U
C)KaTHe, CHUMMETpPUsi OTHOCHTEIHHO KOOPAMHATHBIX OCEHd W Havajna KoopauHaT. ['paduku
B3aMMHO OOpaTHBIX (PYHKIUH.

DJIeMeHThI MaTeMATHYECKOr0 AHAIN3A

[TpousBonHas ¢yHkuumu B Touke. KacarembHast k rpaduky ¢yHkuuu. ['eomerpuueckuil u
¢usndeckuit cmbicn Tpou3BoaHOM. [IpomsBonmHbie snemeHTapHbIX GyHKUMA. [IpousBoaHas
CYMMBI, IPOU3BE/ICHUS, YACTHOTO, ABYX ()YHKIIHH.

Bropast npousBosiHas, €€ reoMeTpuuecKuil U GU3MUECKUN CMBICI.

[Tonsatne o HenmpepbIBHBIX (yHKIMAX. ToukM HSKCTpeMymMa (MakCUMymMa U MHHHMYMA).
HccnenoBanue 3MeMEHTApHBIX (DYHKIMI Ha TOYKH HKCTPEMyMa, HAXOXKJICHHE HanOOJIBIIETO U
HaMMEHBUIEr0 3HaUeHUH (YHKIUHM C TOMOIBIO TPou3BoAHOM. [locTpoenue rpagukoB GpyHKIUI
C IOMOIIBIO POU3BOAHBIX. [I[puMeHeHNe IPON3BOIHON NPH PELICHUH 3a/1a4.

[TepBoobOpaznas. IlepBooOpasHbie »siemeHTapHbIX (yHKUuA. [lnomane KpUBOIUHEHHOMN
tpaneuuu. @opmyna Hetorona—IJleiiOnuna. Onpeaenénuelii nuuTerpai. Beruucienue miomanein
IUIOCKUX (UTYp ¥ 0OBEMOB TeJl BPALIEHUS C IOMOLIbIO UHTETpaa.

CTaTHCTHKA M TeopHs BePOSITHOCTEMH, JIOTHKA U KOMOMHATOPUKA

Yactota M BEpOATHOCTH COOBbITHA. JlocTOBEpHBIE, HEBO3MOXHBIE U CIy4dailHble COOBITHSL.
Brluncnenue BepOSTHOCTEH B OMNBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAapPHBIMH HCXOJAMM.
Pemenue 3amau ¢ npuMeHeHHEM KOMOMHATOPUKU. BeposSTHOCTH CyMMBI IByX HECOBMECTHBIX
coObITuii. [TpOoTHBOMNOI0XKHOE COOBITHE U €TI0 BEPOATHOCTD.

IIpaBuno ymHOXkeHUs BeposTHOCcTeM. Dopmyna mONHONW BeposAsTHOCTH. Pemienue 3amau ¢
IIPUMEHEHUEM JIepEBA BEPOSITHOCTEM.

JIUCKpeTHBIE ClTydaiiHble BEIMYUHBI U UX PACTIPEIEICHUS.

MaremaTtrueckoe OXHUAAHHWE, AMUCIEPCHS clydyailHOM BenuuuHbl. CpenHee KBaJpaTUYHOE
OTKJIOHECHHE.

IlonsiTne 0 HOpMaNbHOM pacmpeneneHud. IIpumepsl CilydallHbIX BEIWYWH, MOJYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (TIOrpeIIHOCTh U3MEPEHHH, POCT YETIOBEKA).

[IpencraBienue o 3aKoHe OONbIIKX YKced. Posb 3akoHa OONBIIKMX YHCEN B HAYKe, MPUPOAE U
o01ecTBe.

CoBMecTHBIE HAOIOIEHUS IBYX CIydalHBIX BelU4YuH. [IoHATHE O KOppenauu.

I'eomerpus

Touka, mpsiMasi U IUIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUN U CIIECIACTBUSA U3 HHUX.
B3anMHOe pacnonokeHue NpsMbIX U IIIOCKOCTEN B MPOCTpaHCcTBE. [lapamienbHOCTh MPSAMBIX U
IUIOCKOCTe B mpocTpaHcTBe. M300pakeHHe MpOCTEHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
IIOCKOCTH. PaccrostHMs Mexay ¢urypamu B HOpPOCTPAaHCTBE. YTJIbl B INPOCTPAHCTBE.
[lepnienauKynapHOCTh TpAMBIX U IiockocTeil. [Ipoexkuus ¢urypsl Ha miiockocts. IlpusHaku
NEPHNEHAUKYJIIPHOCTH  IPSIMBIX UM IUIOCKOCTEM B  IpOCTpaHCTBe. Teopema o0 Tpéx
NEPIECHIUKYIIApax.

Mpnuororpannuku. Ilapamienenunen. CBolicTBa MPsMOYTOJIBHOTO Napaienenunena. Teopema
[Tudaropa B mpoctpanctBe. [lpusma m mupamupa. [IpaBwipHas mupamMuza W TpaBUIbHAS
npusMa. [Ipsmas nupaMuga. D1eMeHThl IPU3MBI U TUPAMUIBL.




Tena BpamieHus: UHIMHAP, KOHYC, chepa u map. OCHOBHBIC CBOMCTBA INPSIMOTO KPYrOBOTO
WIMHAPA, TPSAMOTO KpPYroBoro KoHyca. M3o0pakeHue Ten BpamleHHsl Ha IUIOCKOCTH.
[IpencraBienne 00 yce4EHHOM KOHYyCe, CEYCHHMs KOHyca (MapajuiebHOE OCHOBAaHHMIO U
NPOXOJAIIee Yepe3 BEPIIMHY), CEYCHHs MUIMHIAPA (MapauieIbHO U MEPICHAUKYISIPHO OCH),
cedyeHus mapa. Pa3BépTka HUIMHAPA U KOHYCA.

[Tpocreiinme KOMOMHAIIMYA MHOTOI'PAaHHUKOB M TEJ BPAIICHHUS MEXTy COOOM.

Breruncnenue 31eMEHTOB MPOCTPAHCTBEHHBIX (uryp (p€Opa, muaronanmu, yrie). Ilimomans
MOBEPXHOCTH TPABWILHOW THPAMHJIBI U MPSMOW TPU3MBL [Lmomans MOBEPXHOCTH MPSIMOTO
KPyroBOro IWIMHJIPA, TPSIMOrO KPyroBoro kKoHyca u mapa. llonstue o0 o0béme. OOBEM
MUpPaMUJIbl U KOHYCa, IPU3MBI U IptmHapa. O0bEM mapa.

Ilonobuble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOIIAJAMU IIOBEPXHOCTEN U
00BEMaMHU ITOJOOHBIX TEI.

JIBIKEHUST B MPOCTPAHCTBE: MapajlIeNIbHBIA NEPeHOC, LEHTPalbHAas CUMMETPHUS, CUMMETPHS
OTHOCHUTEJIBHO TIUIOCKOCTH, MOBOPOT. CBolicTBa ABWKeHHU. [IpuMeHeHHe IBWXKEHUH Tpu
pelIeHnH 3a/1a4.

BeKTOpbI M KOOPIAHHATHI B IPOCTPAHCTBE

CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO, YTOJI MEXAy BekTopamu. KosmHeapHbie U
KOMILIaHapHbIC BEKTOPHI. CKaIsIpHOE IPOM3BECHNE BEKTOPOB. TeopeMa 0 pa3iioKeHUH BEKTOpa
no TpéM HEKOMIUIaHApHBIM BeKTOpaM. CKalspHOE NMPOW3BEICHHE BEKTOPOB B KOOPIMHATAX.
[IpuMeHeHre BEKTOPOB MpPH PEIICHUM 33j7a4 Ha HAXOXKICHUE PACCTOSHUH, JUIUH, IUIOMAaNeH U
00BEMOB.

VYpaBHEHHE TUIOCKOCTH B MPOCTPAHCTBE. YpaBHEHHE cdepbl B npocTpaHcTBe. Dopmyna s
BBIYHCIICHUS PACCTOSHHS MKy TOUYKAMH B IIPOCTPAHCTBE.

Mopnyab «Aaredpa»
10 kaace (102 u)

JleiicTBuTeNIBHBIE Ynca. (13 v)

Ilensile u panuoHanbHble uyHcna. JleficTBuTenbHble uuncia. beckoHeuHo —yObIBaromas
reoMeTpuueckas mnporpeccus. ApugMeTHuecKuid KopeHb HaTypanbHOW creneHu. CreneHsb ¢
palOHaIbHBIM U IEHCTBUTENIBHBIM MOKA3aTEISIMHU.

Crenennasi pynknus. (12 v)
Crenennas ¢yHkuus, ee cBoiictBa u rpaduk. BzaumHo oOpaTtHble pyHkunu. PaBHOCUIIBbHBIE
YpaBHEHHUs U HEpaBeHCTBA. MppanoHanbHble ypaBHEHUS.

Moka3zaTenbHas ¢pynkuus. (10 4)
[TokazatenpHas GyHKIHUS, ee cBoMcTBA U rpaduk. [lokasaTenpHbie ypaBHeHUs. [loka3aTenbHbIe
HepaBeHCTBA. CUCTEMBI MOKa3aTeIbHbBIX YPABHEHUN U HEPABEHCTB.

Jlorapupmuyeckas pynxums. (15 u)

Jlorapudmer.  CpoiictBa  morapudmoB. JlecsTuuHple U HATypajdbHbIE  JOrapu(MBbI.
Jlorapudmuueckas ¢yHkms, ee cBoiictBa u rpaduk. Jlorapupmudeckue ypaBHEHUS.
Jlorapudmudeckue HepaBeHCTBA.

Tpuronomerpuueckue popmyJibl. (20 4)

Paguannas mepa yria. IloBopoT TOYkM BOKpYr Hawana KoopauHaT. OrmpeneneHue CHHYca,
KOCHHYCa M TaHIeHCa yryla. 3HAaKM CHHYCa, KOCHHYca M TaHTEHCAa. 3aBUCHMOCTb MEXIy
CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJIHOTO U TOTO K€ yriia. TpUroHOMETpHUYECKUE TOXKIECCTBA.
CuHyC, KOCHHYC M TaHTeHC YrJoB a W -a. Popmynsl crnoxeHus. CHHYC, KOCHHYC W TaHTEHC



nBoitHOro yria. CuHyC, KOCUHYC M TaHT€HC IOJOBUHHOTO yriia. @opmyibl npuseneHus. Cymma
Y pa3HOCTh CUHYCOB. CyMMa U pa3HOCTb KOCUHYCOB.

Tpuronomerpuyeckue ypaBHenus. (14 1)
YpaBHEeHH cOS X = a, Sin X = a, tg X = a. PenieHne TpUroHOMETPUIECKUX YPaBHCHUN.

IMoBTOpeHue. Pemenue 3axau. (18 u)
OcHoBHasi HeJb — MOBTOPEHHUE, 000OIIEHNE M CHUCTeMaTH3alKsl 3HAHWW, YMEHUH M HAaBBIKOB
Mojyniel «Anredpay, IOJroTOBKA K UTOTOBOW aTTECTAIlUU TI0 MaTeMaTHKE.

11 kmacce (99 )
Tpuronomerpuueckue pynkuuu. (14 )
Ob6nacte onpeneneHus M 00JacTb 3HAYEHWH TPUTOHOMETpUYECKUX GYHKIUH. YETHOCTB,
HEYETHOCTh, IEPUOJMYHOCTh TPUTOHOMETpHUYecKnX (pyHKIMi. CBoiicTBa (hyHKIIMK Y=COS X U €e
rpaduk. CBoiictBa (hyHkuuu Yy=Sin X u ee rpaduk. CpoiictBa (QyHKIMU Y=tg X u ee rpaduk.
OO0parHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

IIpousBoaHasi U ee reoMeTpu4ecKuii cMbIca. (16 1)

Onpenenenue MPOU3BOTHOM. [TpouzBoanas CTETIEHHOM (GyHKIHH. IIpaBuna
mubdepennpoBanus. [Ipon3BoiHbIE HEKOTOPBIX 31€MEHTapHbIX (yHKUuN. ['eomerpuueckuit
CMBICJI IPOU3BOIHOI.

IpuMeHeHne MPOU3BOAHOI K HcciaenoBanui0 QyHKuii. (12 )
Boszpacranne u yoObiBaHue (QyHKIMH. DKcTpeMymbl (QYyHKIUH. [IppMeHeHHe MpOW3BOAHON K
noctpoeHuto rpadukoB (yHknuii. HawOonbiiee W HauMeHbllee 3HAa4YeHUE (DYHKIHH.
[Tpou3BoHas BTOPOTO MOPsJIKA, BBIMYKIOCTh U TOUKU Ieperuda.

Hurerpaa. (10 u)
[TepBooOpaznas. [IpaBuiia HaxoxaAeHuUs nepBooOpa3HbIX. [1no1ans KpUBOIMHEHHON Tpanenun.
WHrerpanm m ero BbruMcieHHE. [IpuMeHeHHe NPOM3BONHOM M HHTErpajna il peuIeHUs
bu3nueckux 3aaad.

Kom0uHaTOpHKa M 3JIeMeHThI TEOPUHU BeposiTHOCTedl. (21 u)

[TpaBuiio mnpousBeneHus. IlepecranoBku. Pasmemnienust 6e3 mnoBropeHuil. Coderanus 0e3
noropeHnit u OuHOM HpbroToHa. CoObiTua. KomOunanms coObituii. IIpoTuBomnosoxHoe
coObiTHe. BepostHOCTh coObITHsA. CnoxeHue BeposiTHocTed. HesaBucumble cOOBITHS.
BeposiTHOCTB Tpon3BeieHNs He3aBUCUMBIX COOBITHI. CTaTUCTHYECKAs BEPOSTHOCTD.

Crarucruka. (8 1)
Crny4aitasie BenmnuuHbl. LleHTpansubie TeHaeHmu. Mepsl pazopoca.

IMoBTopenue. Pemenue 3aga4. (18 1)

OcHoBHasi 1eJib — MOBTOPEHUE, 0000IIEeHNEe M CUCTEMAaTH3aIusl 3HAHUIM, YMEHHI U HaBBIKOB
Momaysei «Anredpay, MOAr0TOBKA K UTOTOBOM aTTECTAI[UU IO MaTeMaTHKe.

Monayab «I'eomerpus»
10 xaacc (68 u)

Beenenue. (3 4)
[Ipenmer crepeomeTpr. AKCUOMBI cTepeoMeTpur. HekoTopbie CeCTBUS U3 aKCHOM.



IMapa/uteJbHOCTb NPAMBIX U IJIOCKOCTE. (16 1)

[TapayuieIbHOCTH HMPSMBIX, IPSIMOM U INIOCKOCTH. B3amMHOE pacnoisioKeHue IBYyX IPSMBIX B
npoctpancTBe. CKpeluBarOmuecs: IpsMble. YTIbl C COHAIPaBICHHBIMA CTOPOHAMM. YTOII
MeXy IByMs npsMbiMu. [lapannensHocTh miiockocteld. CBOWMCTBA NapauIeIbHbIX MIOCKOCTEH.
Terpasap u napamnenenumes. 3aaadu Ha IIOCTPOCHUE CEYCHUM.

IepneHAUKYJISAPHOCTHL NPSAMBIX U IJIOCKOCTEM. (17 )

IlepnenquKyIsIpHOCTD HpsAMOM M IUIOCKOCTH. Ilepnennukynsap u HaxkioHHbBIE. PaccrosHue ot
TOYKH 10 INIOCKOCTU. TeopeMa 0 Tpex MepneHAMKYIpax. YToJl MEKIY NPSAMOM U INIOCKOCTBIO.
JByrpanHnsiii yrou. IlepneHauKynsspHOCTb IIIOCKOCTEN. 1IpsIMOYTro/IbHBIN NapallIeenuIes.

MuororpanHuku. (14 1)

[Tonsitue muororpannuka. [Ipusma. [lupamuaa. [lpaBunpHas nupamuaa. YceueHHas MUpamMuia.
[TonsiTie mpaBUILHOTO MHOTOrpaHHMKA. CHMMETpHUs B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU
MPABUJIBHBIX MHOTOTPAaHHHUKOB.

IMoBTopenue. Pemenue 3axay. (18 u)
OcHoBHasl 1e/Jb — TMOBTOPEHHE, 0000IIEHNE M CUCTEMAaTH3alisl 3HAHWH, YMEHUN U HaBBIKOB
Moayiel «I'eoMeTpHsi», TIOArOTOBKA K MTOTOBOM aTTECTAIUH 10 MaTEMATHKE.

11 kaacc (66 1)
HumamHap, konyc, map. (16 1)
[Tonstne wwmuaapa. Ilnomans mnoBepxHocTn uwiauHApa. I[lonstue xonyca. [lnomanp
MOBEPXHOCTU KOHyca. YceueHHbIN kKoHyc. Cdepa u map. BzaumHoe pacrnonoxenue chepsl u
wiockocT. KacarenpHas minockocts k cepe. [Tnomans cdepsr.

Oo0bembl Teax. (17 u)

[Tonstue obbema. OObeM MpsMOYroibHOrO mnapaienenuneaa. O0beMbl NpsMONM HPU3MBI U
IMHApa. Beruucienne o0beMoB Tel ¢ MOMOIIbI0 MHTerpaita. OO0beMbl HAKIIOHHOW HPU3MBI,
nupamMuIbl 1 Konyca. O0beMm 1mapa 1 mionaab chepol.

BexTopsl B npocTpaHcTBe. (6 1)

ITonsiTue BekTOpa B IpOCTpaHCTBE. PaBeHCTBO BEKTOpOB. CII0KEHHE M BBIYMTAHHUE BEKTOPOB.
CyMMa HECKOJBKMX BEKTOPOB. YMHOKE€HHE BEKTOpa Ha uucio. KomIiuiaHapHble BEKTOpHI.
ITpaBuiia napayuienenunena. PaznoxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

Metonx koopauHaT B npocrpancrie. JIBukenus. (15 4)

pr[MOerJ'IBHaSI CUCTEMA KOOpAWHAT. KOOp)II/IHaTI)I TOYKH W KOOPAWHATBI BEKTOPA. CBs3b
MEXJy KOOpJIMHATaMH BEKTOPOB M KOOpAMHAaTaAaMHM TOYEK. YpaBHEHHE cepbl. YTon Mexmay
BekTOpaMu. CKaJsipHOE INPOU3BEACHHE BEKTOPOB. BpIUMcieHWE yriaoB MexAy MNpPsSMBIMH U
mwiockocTsamu. JIBmxkenus. llentpansHast cumMmerpus. OceBas cUMMeETpHs. 3epKallbHas
cummertpus. [lapamnensHblii nepeHoc.

Oooo0maroniee noproperue. Pemenue 3axau. (12 )
OcHoBHasi 1eJIb — TOBTOpPEHHUE, 00OOIICHNEe U CUCTeMAaTHU3alHsl 3HaHUH, YMEHUN W HABBIKOB
monaynent «I'eomerpusi» 10 — 11 kmaccoB, MOATOTOBKA K UTOMOBOM aTTECTALMK MO MATEMATHKE.

Yri1y0/1éHHBIH YPOBEHb

JIeMEeHThI TEOPHH MHOKECTB M MATEMATHYECKOH JOTHKH




[TonsiTue MHOKECTBA. XapaKTEPUCTUUECKOE CBOMCTBO, AJIEMEHT MHOKECTBA, IIyCTOE, KOHEYHOE,
OeckoHeuyHoe MHoXkecTBa. CrocoObl 3amaHusi MHOXkecTB. llogMHokecTBO. OTHOLIECHUS
MPUHAJIC)KHOCTH, BKIIOYEHU, paBeHCTBA. Omnepaiy HaJl MHOXXECTBAMH, X WJUIIOCTPALIMH C
MIOMOILBIO KpyroB Dilsiepa. CYETHBIE U HECUETHBIE MHOKECTBA.

HctuHHBIE W JIO)KHBIE BBICKA3bIBaHUS (YTBEPXKACHHS), ONEpAlMM HAJl BbICKAa3bIBAHUSIMHU.
KBanrtopsl cyiiecTBoBaHus U BceoOUTHOCTH. AnreOpa BhICKa3bIBAHUM.

3akoHbl JIOTUKM. OCHOBHBIE JIOTMUECKHE IIpaBWja. PelieHue JIOrMYecKWX 3ajady  C
HCIIOJIb30BAaHUEM KPYroB Jilsepa.

Ymozaxmouenus. OO0OCHOBaHME M JOKa3aTelIbCTBO B MaTemartuke. OmpeneneHus. TeopeMsi.
Buner nokazatenbcTtB. Maremarudeckas HMHIYKIUS. YTBEpKIEHUS: OOpaTHOE JIaHHOMY,
IPOTHBOIOJIOXKHOE, 00paTHOE MPOTHBOIONOKHOMY. [IpH3HaK W CBOICTBO, HEOOXOIUMBIE U
JIOCTaTOYHBIE YCIOBHUS.

UYncaa U BbIpAKEHUs

MHoOXecTBa HaTypalibHbIX, LEJbIX, PAalUOHAIbHBIX, JACHCTBUTEIBHBIX 4YHUCEN. MHOXKECTBO
KOMILIEKCHBIX YHCell. [[efcTBHs ¢ KOMIJIEKCHBIMU unciaMu. KOMITIEKCHO conpsiKEHHBIC YnCa.
Monynb u apryMeHT uncia. TpuroHoMmerpuueckas GopMa KOMIUIEKCHOTO YHUCIIA.

Panuannas mepa yrna. TpuroHomerpuueckas OKpyX HOCTb. CHHYC, KOCHHYC, TaHI'€HC U
KOTaHTeHC uucia. TpuroHomerpuueckue GOPMYINbl MPHUBEACHUS M CIOXKEHHS, (HOPMYIIbI
JBOMHOTO W TOJOBUHHOTO yria. [IpeoOpa3oBaHre CyMMBbI M Pa3HOCTH TPUTOHOMETPHUYCCKHX
byHKIMI B mpou3BeieHHe U oOpaTHbIe MpeoOpa3oBaHUsl.

CrerneHb ¢ JICHCTBUTEIIBHBIM TIOKa3aTeyeM, cBoicTBa creneHu. Yucio e. Jlorapudm, cBoiicTBa
norapudma. JlecATUYHBIN U HATYPAIBHBIN JOorapu(MBbI.

ToxnecTBeHHBIE TpeoOpa3oBaHUSI TPUTOHOMETPUUYCCKUX, JOTapU(PMHUSCKUX, CTCICHHBIX U
MPPALMOHATIBHBIX BBIPAXKECHUI.

Meto MaTeMaTHYECKON MHIYKIIMH.

OcHoBHast Teopema apudmeruxku. OctaTku U cpaBHeHus. Anroput™m EBximpa. Kuraiickas
Teopema 00 octatkax. Mainas teopema @epma. CUCTEMBI CUUCIICHUS, OTIIMYHBIE OT JIECATUYHBIX.
OyHKUMs Diepa, YUclIo U CyMMa JIEJIUTENed HaTypalbHOTO YKCIa.

OcHoBHas TeopeMa anreOpbl. [IpuBogMMBIE U HETIPUBOAUMBIE MHOTOWICHBI. CUMMETPUYECKUE
MHOTO4IeHbl. [{enounciaeHHple 1 11e103HaYHbIe MHOTOUJIEHBI.

YpaBHeHNsI U HEPABEHCTBA

VYpaBHeHHe, SBISIOLIEECS CIEACTBUEM JPYroro ypaBHEHMS; YpaBHEHUs, PaBHOCWJIbHBIE Ha
MHO’KECTBE, pABHOCHJIbHbIE pe00pa30oBaHus YpaBHEHHH.

TpuronomeTpuyeckue, MmokasareiabHble, JTOTapu(PMUUECKHEe U HPPAIMOHAIBHBIE YpaBHEHUS U
HepaBeHCTBA. TuIlbl ypaBHeHMI. Pellienne ypaBHEHUI U HEPABEHCTB.

MeTton uHTEpBaNOB A pelieHus HepaBeHCTB. ['paduueckue MeToApl pelieHus ypaBHEHHH U
HepaBeHCTB. PemieHne ypaBHEHHWIl W HEPABEHCTB, COJEPKAIIMX TEPEMEHHYIO TI0J] 3HAKOM
MO

CuctemMbl TPUTOHOMETPUYECKHUX, ITOKA3aTEIbHBIX, JOTapUPMUUECKHUX ¢ HPPAUOHATBHBIX
ypaBHeHUU. CHUCTEMBI TPUTOHOMETPUYECKHX, IIOKa3aTeNbHBIX, JOrapupMHUUECKUx U
HUPpAIMOHATILHBIX HEPABEHCTB.

YpaBHeHuUs, cUCTEMbl ypaBHEHUH ¢ mapameTpaMu. HepaBeHcTBa ¢ mapaMeTpamu.

Pemienne ypaBHeHUI CTENEHU BBINIE BTOPOM crienaibHbIX BUIOB. @opmynsl Buera. Teopema
besy. lnodantoBsl ypaBHeHus. PemieHne ypaBHEHUI B KOMIUIEKCHBIX unciax. HepaBeHcTBa o
cpennux. HepaBeHnctBo beprymn.

DYyHKIUUH

OyHKIUA W €€ CBOWCTBA; HYIWM (YHKIHUHU, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTb.
Haubosnbiee n Haumenblnee 3HaueHust GpyHkun. Ilepuoanueckas QyHKIUS U €€ HAMMEHBIINN
nepuoa. UétHeie 1 Heu€THBIC GyHKIMU. DyHKIMU «IpoOHAs 4acTh Yucia» y = {X} H «uemnas
4acTh ynucia» y = [x].

B3aumuo oOpatabie ¢pynknuu. ['paduku B3aumMHO 00paTHBIX (QyHKIMA. TpUTOHOMETPUYECKHE
(yHKLIMU YUCIIOBOTO apryMeHTa y = COS X, Y = sin X, y = tg X, y = ctg x. CBoiicTBa u rpapuku




TpUrOHOMETpHUYEeCKHX (yHKIMHA. OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMM, WX TJIaBHbIC
3HA4YEHUs], CBOMCTBA U rpaUKU.

CrenenHasi, TmoOKaszarenbHas, Jorapudmuueckas (YHKIHHM, HUX CBOWCTBAa M TIpadukH.
[IpeoOpa3zoBanus rpadukoB PYHKLIUNA: CABUT, YMHOXKEHHE HA YHCIIO, CAMMETPHUS OTHOCUTEIBHO
KOOPJMHATHBIX OCEH U HayaJla KOOpAUHAT.

DJIeMEHTBbI MATEeMAaTHYECKOI0 aHAIN3a

beckoneuHo Manble M OECKOHEYHO OOJbIIME YHCIOBBIE IOCIea0BaTeNbHOCTH. [Ipenen
YHUCIIOBOM IOCJIEIOBATEIbHOCTU. beckoHe4YHO YObIBaloIlas TIeOMeTpHUYecKas MpPOrpeccusl.
[TonsTue npenena GyHKINUN B TOUKE.

[Tonsitue npenena GyHKIUN B 66CKOHEYHOCTH. ACUMIITOTHI Ipadrka pyHkunu. HempepslBHOCTH
¢ynkunu. CpolicTBa HempepbIBHBIX (yHkumii. Teopema Beiiepmrpacca ansi HenmpepbIBHBIX
G YHKIIHA.

Huddepenuupyemocts ¢ynkuuu. [IpomsBoanas ¢ynkuumu B Touke. KacarenpHas k rpaduky
byukun. ['eometpruyeckuit u GuU3HUECKuii CMBICT MPOU3BOAHOM. [IprMeHeHrne Tpon3BOAHON B
¢usuke. [IponsBoansie anemeHTapHbIX GyHkmid. [IpaBuna nuddepenunpoBanms.

Bropas npousBoHas, €€ reoMeTpuuecKuil U GU3NYECKUN CMBICI.

Touku skxcTpeMyma (MakcuMyma M MUHHMMYyMa). VccinenoBanue snemMeHTapHbIX (YHKIMM Ha
TOYKH SKCTpeMyMa, HauOoJblliee W HAMMEHbIEe 3HAYEHUS C TOMOIIBI0 MPOU3BOTHOM.
[Toctpoenne rpaduKoOB (PYHKIHIA C MTOMOIIBIO MPOU3BOAHBIX. [IprMEeHEHNE MPOU3BOIHON MPHU
pELICHUH IPUKIAJHbIX 337a4 HA MAKCUMYM U MUHUMYM.

[TepBooOpasnas. Heonpenenéunsiii uHTerpan. I[lepBooOpasHble 3IEeMEHTAPHBIX (QYHKIHI.
[Tnomane kpuBonuHenHoW Tpameuuu. @Dopmyna Herotona— JleitOnuna. OmnpenenéHHbIN
uHTErpai. Berancnenune momaneid miockux (uryp u oObEMOB Ten BpalleHUs C TOMOIIBIO
MHTErpaa.

JuddepenunanpHble ypaBHEHUS IEPBOIO U BTOPOTO MOPSIIKA.

Kom0OunHaTopuka, BEpOATHOCTb M CTATHCTHKA, JIOTMKA U Teopus rpados

[IpaBuno mpousBenenus B komOmHaTopuke. CoenuHenust 6e3 mopropeHuid. CodeTaHus U HX
cpoiictBa. bunom Herorona. CoeqHEHNs ¢ TOBTOPEHUSIMH.

BepositHocTs coObITHA. CymMMa BEpOSITHOCTEM HECOBMECTHBIX COOBITHH. [IpoTHBOMOIOXKHBIE
coObITUS. YcioBHas BeposTHOCTh. HeszaBucumble coObiTus. IlpousBenenue BeposiTHOCTEH
He3aBUCUMBIX coObiTHil. Dopmyna bepuymmu. ®opmyrna mnonHoi BeposiTHocTH. Dopmyna
baiteca.

BeposiTHOCTHOE ITpOCTpPaHCTBO. AKCHOMBI TEOPUH BEPOSITHOCTEM.

JluckpeTHble cilydaliHble BEJIWYMHBI M MX pacnpenesneHus. COBMECTHBIE pacIpEeNICHHUs.
Pacnpenenenne cyMMbl U POU3BEACHUS HE3aBUCUMBIX CIIy4allHBIX BEIMYHMH. MaTeMaTnyeckoe
OKUJAHUE W JUCIEPCHs CIIy4alHOM BEJIWYMHBI. MaTeMaTHMYecKOe OXHJaHUE M AUCIEepPCHUs
CYMMBI CITy4aiiHbIX BEJIUYHH.

bunapHas ciyyaliHas BeaudMHa, pacupeneneHue beprymum. I'eoMerpudeckoe pacupeneieHue.
buHOMMaNIBHOE pacpeieIeHue U €ro CBOMCTBA.

HenpepeiBHble ciydaiinble BenuuMHBL. [In0THOCTH BeposTHOCTH. DYHKIMS paclpeiesIeHus.
PaBHOMepHOE pacnipeneneHue.

Hopmanbnoe pacnpenenenue. @ynkuusa Jlamnaca. [lapamerpsl HOpMAIBHOIO pPaCIpPEEIICHUS.
[Ipumepsl ciy4daillHBIX BEIUYMH, NOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOTPEIIHOCTh
WU3MEPEHMIL, POCT YETIOBEKA).

3akoH OompIMX uyncen. BeiOopouHbIit MeToa n3MepeHus BeposiTHocTel. Posib 3akoHa GOIBIINX
quceN B HayKe, IPUpPO/ie U OOIIECTBE.

Koppemsiiust  nByx  ciydailHbIX BeduuuH. [loHsitue o ko3dduimente Koppensuuu.
Craructuueckass rumnore3a. Cratuctuueckue Kpurepud. CraTucTHdeckas 3HAYMMOCTD.
[IpoBepka mpoCTEHIIUX TUIIOTES.

OcCHOBHBIE TIOHATHS TEOPUH TPpadoB.

I'eomeTpusi




OCHOBHBIE IOHATHS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.
[TonsiTre 06 akCHOMaTHYECKOM METOJE.

IlocTpoeHne ced4eHMH MHOTOTPAaHHUKOB METOJAOM ciefoB. LleHTpanpHOE NPOEKTHpPOBAHUE.
[TocTpoenue ceyeHnii MHOTOTPAaHHUKOB METOJIOM INpoekiuid. Teopema MeHenas i TeTpa’apa.
CkpemuBarouecs: NpsMble B POCTPAHCTBE. YT0JI MeXAy HUMHU. TeopeMbl 0 napauieIbHOCTU
OpsIMBIX M IUIOCKOCTEeH B mpocTpaHcTBe. [lapamiensHoe NpoeKTHpoBaHHE U HU300pakeHUE
¢uryp. ['eomerpuueckne Mecta TOUY€K B IPOCTPAHCTBE.

[lepneHauKyISIpHOCTD ONPAMON M IJIOCKOCTH. OpTOroHaNbHOE MpOEeKTUpoBaHUe. HakiloHHbIE U
npoekiun. Teopema o TpEx nepneHauKyssipax. Paccrosnus mexay GurypamMu B IpOCTPAHCTBE.
OOmuii neprneHauKyasp IBYX CKPEIIMBAIOIMIMXCS MPSAMBIX. MeTonbl HaXxOXKIACHUSI PacCTOSHUMN
MEXy CKPELIUBAIOLIUMUCS IPSIMbIMHU.

VYl B npoctpancTBe. [leprieHIuKyaspHble MIIOCKOCTH. TpEXrpaHHbIA 1 MHOTOTPAHHBIA YIJIbL.
CBolicTBa IJIOCKMX YIJIOB MHOrorpaHHoro yria. CBOICTBa IUIOCKMX U JIBYTPaHHBIX YIJIOB
TPEXTPaHHOTO yriia. TeopemMbl KOCUHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO YIJIa.

Bunet  mHororpanHukoB. IIpaBuiibHble ~ MHOrOrpaHHuUKH. Pa3BEpTkM  MHOrorpaHHUKA.
Kparuaiimme nyTty Ha NOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. JIBOHCTBEHHOCTb
IIPABUJIBHBIX MHOTOTPAaHHHUKOB.

[Ipusma. Ilapamnenenunen. CpoiicTBa napaienenunena. I[IpsMOyronbHblil napaiesenumne].
Haxnonubsle npusmel. [Diomanes oproroHanpHOW mpoeknuu. llepneHauKylIspHOE CcedeHHe
MIPU3MBI.

[Mupamuna. Bunpel nupamua.  OneMeHThl  HpaBWwiIbHOM — nupamuiabl.  [lupamunaer ¢
pPaBHOHAKJIIOHEHHBIMU pEOpaMH M TpaHSMHU, UX OCHOBHBIE CBOMCTBA. BuIbl TeTpasapoB.
OpToueHTpUYECKUH  TeTpadJp,  KAapKaCHbI  TeTpas[p,  paBHOIPAaHHBIM  TETpasAp.
[TpstmoyronbHbBIN TeTpadap. Menuansl U OuMeAMaHbl TeTpadapa. JlocTpauBanue TeTpasapa a0
napajuieaenunesa.

Tena BparieHus: MWIKHAP, KOHYC, map U chepa. CeyeHus MUIMHAPa, KOHyca 1 mapa. [Ilaposoit
CErMEHT, IIapOBOM CIIOH, MAPOBOM CEKTOP (KOHYC). YCeu€HHas MUpaMu/ia U yCeUEHHBIN KOHYC.
KacarenbHble mpsiMble U TUIOCKOCTH. Brincanuele u onucanHble cdepsl. Kacaromuecs cdeps.
KomOunanuu Tten BpamieHus. OieMeHThl cdepuyeckoil reomerpuu. Konudeckue ceudeHus.
[Imomaan noOBEpXHOCTEM MHOIOIpaHHUKOB. Pa3Béprka mumuHapa u KoHyca. [lmomans
MOBEPXHOCTU IWIMHApPAa U KoHyca. [Inomans chepsl. [nomanas chepudeckoro nosica. O0BEM
I1ApOBOTO CJIOA.

[Tonsitue o0Obéma. OO0BEMBI MHOrorpaHHukoB. OOBEMBI Tenl BpalleHUs. AKCHOMBI 00BEMA.
BeiBog dpopmys 00bEMOB IPSIMOYTOJIBHOTO Mapajuieenuneaa, Npu3Mbl U nupamuibl. opmysibt
JUIST HaXOXJeHus o0bEéMa Terpadapa. Teopembl 00 oOTHOmIEHUsX 00BEMOB. [lpunokenus
MHTErpaja K BEIYUCIEHUIO 0O0bEMOB U TIOBEPXHOCTEH TEJ BpaleHHUS.

Kom0OuHanmuu MHOTOrpaHHUKOB U T€J BpalleHHUS.

[Tono6ue B mpoctpancTBe. OTHOIIEHHE 0O0BEMOB U TUIOIIAACH MOBEPXHOCTEN MOTOOHBIX (UTYP.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHue 3agad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOMIOB.

JIBM)KE€HHsI B IIPOCTPAHCTBE: NMapaJUIEIbHBIN MEPEHOC, CUMMETPHUS OTHOCUTEIBHO IIJIOCKOCTH,
LIEHTpaJbHasi CAMMETPHS, IOBOPOT OTHOCUTEIBHO MPSIMOM.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTtopel u koopaunatbl. Cymma BEKTOpPOB, YMHOXEHHME BEKTOpa Ha YHUCIO. YTOJI MEXKAY
BekTOpaMHu. CKaJIsipHOE MPOU3BEICHHUE.

VYpaBHeHue miockoctd. Popmysa pacCTOSHUS MEXIY TOUKaMu. YpaBHeHHE cepbl. DPopmyia
paccTosiHUS OT TOYKH J10 MI0CKOCTH. CrocoObl 3a1aHUsI TPSMOM YpaBHEHUSIMHU.

Pewlenne 3amay M J0Ka3aTelbCTBO TEOPEM C IIOMOIIBIO BEKTOPOB M METOJOM KOOpAMHAT.
DJIEeMEHTHI TEOMETPUU MacC.

Mopnyab «Anredpa»

10 kaacce (136 4)



JelicrBuTe/ibHbIE Yyncaa. (18 1)

[lenpie w® panuoHambHBIC umcha. JleWicTBUTENbHBICE 4YHCIA. becKOHEYHO YOBIBaroIIast
reoMeTpuueckas nporpeccus. ApupMeTHYECKH KOpPeHb HaTypalibHOW crerneHu. CTemneHb ¢
pPalMOHAIBHBIM U AEHCTBUTENBHBIM [TOKA3aTEIIAMMU.

Crenennas pynkuus. (18 u)
CrenenHas (yHkuus, ee cBoiicTBa M rpaguk. BzaumHo oOparnble QyHKuuH. PaBHOCHIIBHBIE
ypaBHEHUs U HepaBeHcTBa. MppanuonansHble ypaBHeHus. MppanuonanbHble HEPaBEHCTBA.

IToxa3arenbHas pynkuus. (12 1)
[Toka3zarenbHas (yHKuus, ee cBoiicTBa U rpaduk. [lokazarensHble ypaBHeHus. [lokazaTenbHble
HepaBeHCTBA. CHCTEMBI 110Ka3aTeIbHbIX YPABHEHUI U HEPABEHCTB.

Jlorapudpmuueckas ¢pynknus. (19 u)

Jlorapugmsl.  CpolictBa  jorapu¢pmoB. JlecATuuHble W HATypajibHble  JIOTapU(MBI.
Jlorapudpmuueckas ¢GyHKIHsA, ee cBoiicTBa W rpaduk. Jlorapudmudeckue ypaBHEHHS.
Jlorapugmuueckue HepaBeHCTBA.

Tpuronomerpudeckue popmyJsl. (27 4)

Paguannas mepa yrma. IloBopoT Touku BOKpYr Hauana koopauHat. OrmnpenencHue CHHYcCA,
KOCHHYCa M TaHIeHca yria. 3HaKM CHUHYCa, KOCHHYCa M TaHI€HCa. 3aBUCUMOCTb MEXIY
CHHYCOM, KOCHHYCOM M TaHT'€HCOM OJHOTO M TOTO XK€ yrjia. TpUroHOMEeTpHUeCKHE TOXKIECTBA.
CuHyc, KOCUHYC UM TaHI€HC yrioB a u -a. @opmynsl ciioxkeHus. CUHYC, KOCUHYC U TaHI€HC
nBoitHOro yria. CUHyC, KOCUMHYC U TaHI'€HC MOJOBUHHOIO yria. @opmynsl npuseneHus. Cymma
U pa3HOCTh CUHYCOB. CyMMa U pa3HOCTbh KOCUHYCOB.

Tpuronomerpnyeckne ypapuenus. (18 1)
VYpaBHeHUs cos X = a, sin X = a, tg X = a. Penienne TpuroHoMerpuyueckux ypaBHeHuil. [Ipumepsl
pELICHUs IPOCTENUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

IHoBTOpenue. Pemenne 3agau. (24 4)
OcHoBHasi neJib — MOBTOpEHUE, 0000IIEHNE U CUCTEeMaTH3alusl 3HaHUM, YMEHUM U HaBBIKOB
MoayJel «Anredpay, HOArOTOBKA K HTOTOBOM aTTeCTallMM M0 MaTeMaTHKE.

11 kaacce (132 u)
Tpuronomerpnyeckne Gpynkuun. (20 1)
Ob6nacte omnpeneneHus M o0JacTb 3HAYEHWH TPUTOHOMETpUYECKHX QyHKuM. YETHOCTH,
HEUETHOCTh, MEPUOJUYHOCTh TPUTOHOMETpHUYecKuX (pyHKIM. CBoiicTBa (hyHKIIMU Y=COS X U ee
rpaduk. CBoiictBa (yHkuuu y=Sin X u ee rpaduk. CpoiictBa QyHKimu y=tg X u ee rpaduk.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUH.

IIpousBoaHas u ee reomeTpu4YecKnid cMbICI. (20 1)

Omnpenenenne ITPOU3BOJHOM. IIpousBoHas CTENEHHON GyHKIHIH. [IpaBuia
muddepentpoBanus. [Ipon3BoiHbIE HEKOTOPBIX AJIEMEHTAapHbIX (QyHKIUH. ['eomerpuyeckuii
CMBICJT TPOU3BOIHOM.

IIpuMeHeHne NpOU3BOAHOM K Hccjie10BaHUI0 GyHKumi. (18 1)
Boszpacranne u yoObiBanue ¢(yHkiuu. DkcTpeMyMmbl QyHKIuH. IIpuMeHeHHe MpOU3BOAHON K
noctpoeHnto rpadukoB ¢GyHkumi. HawmOombpinee W HaWMeHbIee 3HA4YCHHE (YHKIINH.
[Tpon3Bo1HAs BTOPOTO MOPSIKA, BEITYKIOCTh U TOYKH IEeperuoa.

Hurerpai. (17 4)



[TepBooOpaznas. [IpaBuia HaxoxaeHUs epBooOpa3HbIX. [lnomans KPUBOIMHEWHON TpaNeIHH.
Wuterpan u ero BbluMCIeHHE. Bpluncnenue miomaneil ¢uryp ¢ MOMOLIbIO HHTErpajoB.
[TpuMeHeHre TPOU3BOIHON M UHTETpaja Ui pelieHns GPU3NIECKUX 3a/1a4.

Kom0uHaTopuKa H 3j1eMeHTBI TeOpUHU BeposiTHOCTeM. (26 1)

[IpaBuno mnpowmsBenenus. IlepecranoBku. Pasmemenust 6e3 moBTopeHuii. Couetanus 0e3
noBropeHnit u OuHOM HproToHa. CoObitua. KomOunanmsi coObituii. I[IpoTuBomonoxHoe
coObiTue. BepositHocTh coObiTus.  Crnoxenue BeposiTHocTed. HesaBucumbie  COOBITHS.
BeposiTHOCTE IpOU3BEIEHUS HE3AaBUCUMBIX COOBITUN. CTaTUCTUUECKAs BEPOSITHOCTD.

Crarucruka. (9 4)
Cnyuaitasie BenmnuuHbl. LleHTpansHbie TeHaeHIu. Mepsl pazopoca.

IMoBTOopenue. Pemenue 3axau. (22 u)
OcHoBHasl 1eJb — TMOBTOPEHHE, 000OIIEHNE M CUCTEMaTH3allsl 3HAaHWN, YMEHUH M HaBBIKOB
MojtyJIel «Arebpay, MoAroToBKa K HTOrOBOM aTTecTalliy 10 MaTeEMaTHKe.

Moayas «I'eomeTpus»
10 xaacc (68 4)

HexoTopnble cBenennsi u3 miaanumerpun. (12 1)
Vsl U OTPE3KH, CBA3AHHBIE C OKPYKHOCTBIO. Penienue tpeyroiapHukoB. Teopembl MeHenas u
Yesbl. Dmurc, runepOona u mapabdona.

Beenenue. (3 4)
[Ipeamet crepeomeTpun. AKCHOMBI cTepeomMeTprn. HeKoTophie clie/ICTBUS U3 aKCHOM.

IMapanieabHOCTH NPAMBIX U MJI0CKOCTEM. (16 1)

[TapannenbHOCTh MPSAMBIX, IPSIMOM U IJIOCKOCTH. B3auMHOe pacnoyiokeHue IBYyX HpPSIMBIX B
npoctpancTBe. CKpeluBaronecs: NpsMble. YTJbl C COHANpaBICHHBIMU CTOPOHAMH. YTOI
Mexay AByMs npsMbiMu. [lapannensHocTh miiockocTeid. CBOMCTBA NapaylIeNbHBIX MIIOCKOCTEH.
Tetpasp u mapamienenurnen. 3a1a4d Ha TOCTPOSCHUE CEUCHHIA.

IlepnieHAUKYIAPHOCTH NPAMBIX U II0CKOCTei. (17 )

IlepneHqUKyYIAPHOCTD MPSAMOM M IIIOCKOCTH. Ilepnenaukynsap v HakioHHBIE. PaccrosHue ot
TOYKH JI0 IUIOCKOCTH. Teopema 0 Tpex MepneHAUKYISIpax. YTOI MEKIY IPSIMOM U TUIOCKOCTBIO.
JByrpanHbiii yroi. llepneHAMKYyJIApHOCTh IUIOCKOCTEH. IIpsAMOYrosibHBIM IapajuleIenuIen.
TpexrpanHslil yroia. MHOrorpaHHsIil yroJ.

MHuororpanHuku. (14 4)

[lonsitue  mHororpanHuka. ['eomerpuueckoe  Temo.  Teopema — Diinepa.  Ilpusma.
[IpoctpanctBennas Teopema Iludaropa. Ilupamupa. IlpaBuibHas nupamuaa. YceueHHas
nupamuja. [Tonstue npaBuiabHOro MHOrorpaHHuka. CUMMETpUS B IPOCTPAHCTBE. DIIEMEHTHI
CUMMETPHUH ITPaBUIIBHBIX MHOIOTPAaHHUKOB.

IHoBTOpenue. Pemenne 3axa4v. (6 4)

OcHoOBHasl 1eJb — TMOBTOPEHHE, 0000IIEHHE U CUCTeMAaTH3alUsl 3HAHUH, YMEHUH U HaBBIKOB
Moxayie «l'eomerpus», MOATOTOBKA K UTOIOBOM aTTECTALlMK IO MAaTEMATHKE.

11 kaacc (66 4)



Hunaunap, konyc, map. (16 1)

[Tonsatne wmwmmHapa. Ilmomane mnoBepxHocTH IwmHApa. Ilonste konyca. Ilnomans
MOBEPXHOCTH KOHYyca. YcedeHHbIH koHyc. Cdepa u map. B3aumHoe pacrnonoxenue chepsl U
wiockoctu. KacarenbHas 1uockocTs K cdepe. Ilnomans cdepsl. BzaumHoe pacnosnoxeHue
cdepsl u npsimoid. Cepa, BIrcaHHAS B IMIIMHIPUYECKYIO MOBepXHOCTh. Cdepa, BIrcaHHas B
KOHMYECKYIO0 IOBEpXHOCTb. CeueHus IUIMHIpUYECKON MoBepXHOCTU. CedeHuss KOHMUYECKOU
MOBEPXHOCTH.

Oo0bembl Tes1. (17 4)

[Tonstne obobema. OOBEeM NpsMOYroyibHOro mnapaienenumnenaa. OObeMbl MPSIMOW MPHU3MBI H
mIMHApa. Beruucinenne o0beMOB Tel ¢ MOMOIIBbI0 MHTerpaita. OO0beMbl HAKIIOHHOW HPU3MBI,
nupamMuibl U Konyca. O0beM mapa u wiomaab chepbl. OOBEeMbI MIAPOBOrO CEKTOPa, IAPOBOTO
CerMEHTa U IAapOBOTO CIIOSL.

BexTopsl B npocTpaHcTBe. (64)

[TonsiTue BekTOpa B IpocTpaHcTBe. PaBeHCTBO BEKTOpOB. CII0O)KEHHE M BBIYMTAHHE BEKTOPOB.
CyMMa HECKOJBKMX BEKTOPOB. YMHOJKEHUE BEKTOpa Ha uucio. KoMIuiaHapHble BEKTOPBI.
[TpaBuna napamnenenunena. PasnoxxeHue BeKTopa 1o TpeM HEKOMILIaHAPHBIM BEKTOPAM.

MeToa KoopauHaT B npocrpancrse. JIBumkenns. (15 )

[TpsimoyronbHast cuctema koopauHar. KoopauHaTel TOYKM M KOOpAuHaThl BekTopa. CBs3b
MEXIy KOOpJIMHATaMU BEKTOPOB M KOOpAMHATAMHU TOYEK. YpaBHEHHE cQepbl. YTol MEXAy
BekTOopamMu. CKalsipHOE IPOU3BEACHUE BEKTOPOB. BbluncieHue yrioB Mexay MOpsMBIMU U
IUIOCKOCTSIMU. YpaBHEHHE IUIOCKOCTH. [IBmkenus. lLlentpanbHas cummerpus. Ocesas
cummeTpus. 3epkaiabHas cumMmerpus. [lapannensHblil nepenoc. I[IpeobpazoBanue nogodus.

Oo6o61marniee nopropenne. Pemenne 3agay. (12 4)
OcHoBHasi eJIb — TOBTOpPEHUE, 0000IIEHNEe U CUCTeMaTHU3allsl 3HAHUN, YMEHUI U HaBBIKOB
moxyieit «I'eometpusi» 10 — 11 kmaccoB, MOATOTOBKA K UTOTOBOM aTTECTAI[UU IO MaTeMaTHKe.

I1l. TEMATHYECKOE INTAHUPOBAHUE*

Ba3zoBblii ypoBeHb

10 kaace
Ne | HammenoBan | Koanu IInanupyemsbie o0pa3oBaTebHbIE Pe3yabTATHI
n/m | ve pa3jiejioB U | eCTBO
TeM 4acoB
Moayab «Aareopa»
1 | He#icTBUTENBH 13 Haxomuth  cymMmmy  OeCKOHEYHO  yOBIBAIOIIEH  T€OMETPUUYECKOM
bI€ YHClIa nporpeccuu. IlepeBoauTh OECKOHEUHYIO TEPHOAMYECKYI0 JpoOb B
OOBIKHOBEHHYIO ApoOb. [IpuBoauTh mpuMepsl (JaBaTh OIpeAeTIeHHE)
apu(pMeTHUeCKUX KOpHEH HaTypalbHOW cTemneHu. [IpumeHATs mnpaBuia
NEeHCTBUI ¢ pajuKaiaMH, BRIPQKEHUSIMU CO CTETIEHSIMH C pPAallMOHATIBHBIM
MoKa3aTeJieM MPH BBIUYUCIICHUSX U IPE0Opa30BaHUAX BBIPAKECHHH.
2 | CrerienHas 12 [To rpaduxam creneHHbIX (YHKIUN (B 3aBUCUMOCTH OT IOKazaTess
byHKLMs CTENEHU) ONHUCHIBATh HMX CBOMCTBa (MOHOTOHHOCTb, OIPAaHHYEHHOCTb,

YETHOCTh, HEYETHOCTH). CTPOUTH CXEMaTHYeCKH TpapuK CTETEeHHOU
(GyHKIMK B 3aBUCUMOCTH OT IMPHHAJICKHOCTH IIOKA3aTellsl CTEHeHH (B
AQHAJIMTUYECKOW 3alluCu paccMaTpuBaeMoil (yHKUIHMH) K OJHOMY U3
paccMaTpuBaeMbIX  YMCIOBBIX ~ MHOXECTB  (NIpU  IOKa3aTelsx,
MPUHAJICKANTIX MHOYKECTBY II€JIBIX YHCeJl, IPU JI0OBIX 1eHCTBUTEIbHBIX




MoKa3zaTeisix) M MepeducnsiTh e€ cBoicTBa. [IpuBoaMTH mMpHUMeEpHI
CTeTICHHBIX (PYHKIMK (33JaHHBIX C MOMOIILI0 (HopMynbl WK rpaduka),
oOjajaromux 3aJaHHBIMA CBOMCTBAMHU (HANpPUMEpP, OrPAHUYCHHOCTH).
Pa3bsicHATH CMBICIT MEPEUNCICHHBIX CBOMCTB. AHAIM3UPOBATH TOBEACHUE
GyHKIUI Ha pa3NWYHBIX ydacTKax o0jacTH orpeneieHus. PacrnosnaBars
paBHOCHIIBHBIE TIPeOOpa3oBaHUs, MPEOOPa3OBaHUS, NPUBOISAIIAE K
YpaBHEHHUIO  CIEACTBHIO. Pemare mpocTeiiline uppalnroHalbHbIE
ypaBHeHus. Pacmo3HaBath TpadUKH W CTPOUTH TpadUKU CTENEHHBIX
GyHKIUH, UCTIONB3Ys rPadornoCTPOUTENN, U3ydaTh CBOMCTBA QYHKIIHI O
ux rpadukaM. BeImonHATE mpeoOpa3zoBaHUs TpPaPUKOB CTETICHHBIX
GbyHKIMIA: MapamuienbHbI nepeHoc. [IpuMeHATh CBOWCTBAa CTENEHHOM
GYHKIIMU TIpU  PEIICHUW TPUKIATHBIX 337ad W 3a7ad MOBBIIICHHOU
CJI0)KHOCTH.

ITokazarensHa
a1 QyHKIUSA
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Ilo rpadukam moKa3aTenbHONH (YHKIMK ONUCHIBaTH €€ CBOWCTBA
(MOHOTOHHOCTb, OTPAHUYEHHOCTH). [IpUBOIUTE MpUMEPHI MOKA3aTENBHON
GyHKIIMY (321aHHOM ¢ TIOMOIIBIO (hOPMYJITBI WU Trpaduka), 0dJaaaromen
3aJlaHHBIMU CBOMCTBaMH (HampuMep, OTpPaHUYEHHOCTH). Pa3biICHATH
CMBICJ IEPEUUCIICHHBIX CBOMCTB. AHAJIM3UPOBATh MOBEACHUE (PYHKIMH
Ha pa3MYHBIX ydacTKax obOjactu ompexaeneHus. Pemats mnpocreiimine
[IOKa3aTeJIbHblE ypaBHEHHUS, HEpPaBEHCTBA M UX cHUCTeMbl. Pemarb
MOKa3aTeIbHbIE YPaBHEHUSI METOJAMM PA3JIOKEHUS HAa MHOXKHUTEIH,
CIOCOOOM 3aMEeHBbI HEM3BECTHOTO, C UCIIOIB30BAHUEM CBOMCTB (DYHKIIHH,
peliaTh ypaBHEHUs, CBOAAIIUECS K KBaJpaTHbIM. Pacmo3naBars rpaduxu
U CcTpouTh  TpaduK  TOKa3aTeJbHOW  (YHKIWH,  HCHOJB3YA
rpadornocTpouTeNid, U3y4yaTb CBOHCTBA (QYHKIMH 1O TIpaduKam.
@opmMyJIMpOBATh TUNOTE3bl O KOJMYECTBE KOPHEH  YypaBHEHUH,
COJIepKALINX TOKa3aTeNbHYI0 (DYHKIMIO, U MPOBEPATh MX. BBINOIHATH
npeoOpazoBanus rpaduka TMOKa3aTeNbHOW (YHKIMH: TapauieIbHbII
nepeHoc. [IpuMeHsATh CBOICTBAa MOKa3aTeNbHOM (YHKIMU NMPH pelIeHUH
MIPUKJIAIHBIX 3a]au.

Jlorapugmmue
ckas QyHKUMA
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Beimonuarte npocTeiime npeoOpa3oBaHus JOrapupMHUUECKUX
BBIDQKEHUI C KCIOJb30BAaHUEM CBOWMCTB JIOTApU(MOB, C TOMOIIBIO
¢dopmyn nepexoxa. 1o rpaduky norapudmuueckoi GyHKINN ONUCHIBATDH
e€ cBoiicTBa (MOHOTOHHOCTb, OIpPaHWYEHHOCTH). lIpMBOAUTH TpHUMEpPHI
norapupmMuueckol (yHKIMU (3alaHHOM C HOMOILIBI0 (OPMYNBI WM
rpaduka), oOnagaromeld  3aJaHHBIMM  CBOWMCTBaMHM  (HampuMep,
OTPaHUYEHHOCTH). Pa3bACHATH CMBICT  NEPEUYHUCICHHBIX  CBOMCTB.
AHanu3upoBarh NoBeleHHEe (QYHKIMI Ha Pa3IMYHBIX ydacTKax OOJacTH
OTIpeJIeNIeHus, CPABHUBATh CKOPOCTH BO3pacTaHus (yObIBaHUs) (DyHKIHI.
@opMyaupoBaTh  OMpENETeHHs] IEepPEeurcIeHHbIX CBOMcTB. Pemarth
npocrelye  JorapuMHUUECKUE  ypaBHEHHsA,  JOrapupmMuyecKue
HEpaBeHCTBAa M HUX cHcTeMbl. Pemars norapupmuyeckue ypaBHEHUS
pa3nuyHBIME MeToJaMM. Pacro3HaBaTh TpaduKd M CTPOMTH Tpaduk
norapu@muueckor (QyHKUIUHU, UCHOIB3Ys TpadONOCTPOUTENH, HU3YyYaTb
cBOWicTBa (QyHKUMU 1O Tpadukam, (HOpMyIUpOBaTh THIIOTE3Bl O
KOJIMYECTBE KOpPHEH ypaBHEHUH, COJAEpXKAIIMX JIOTapU(PMHUIECKYIO
¢byHKuMo0, U npoBepATh UX. [IpUMeHATH CBOICTBA JOrapupMHUUECKON
(GYHKIMH TpU PpEHIeHUH MNPHUKIAJHBIX 3aJad M 3a4a4 IOBBIIIEHHON
CJI0KHOCTH.

Tpuronomerpu
4ecKue

(hopMyITBI
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[lepeBoauTh TrpagycHyio Mepy B paguaHHyio M oOpatHo. Haxomuthr Ha
OKPY>KHOCTH  TIOJIO)K€HHE  TOYKH, COOTBETCTBYIOIIEH  JaHHOMY
JNEWCTBUTEIHOMY yuciy. HaxoauTh 3HAaKM 3HAYEHUN CHHYCA, KOCUHYCA,




TAHI€HCA YMCIIA. BBIABIATE 3aBUCHMOCTh MEXKIY CHHYCOM, KOCHHYCOM,
TAHI'€HCOM OJJHOTO U TOTO e yria. [[puMeHsATh JaHHbIE 3aBUCUMOCTH IS
JI0Ka3aTesIbCTBa TOKIECTBA, B YACTHOCTH Ha ONPEAEIEHHBIX MHOKECTBAX.
[IpumeHsaTh Tpu MpeoOpa3oBaHUAX M BBIYUCICHHUAX (HOPMYJIBI CBS3H
TPUTOHOMETPUUECKUX (YHKIUH yriioB a U — a, (GopMysbl CIOXKEHUS,
(GopMysbl TBOMHBIX M TOJOBUHHBIX YIJIOB, (OPMYNBI MPUBEICHHS,
(hopMyIIbl CyMMBI M Pa3HOCTH CHHYCOB, CyMMbl M Pa3HOCTU KOCHHYCOB.
Jloka3pIBaTh TOXKJIECTBA, MPUMEHSSA PA3JIMYHBIE METObI, MCIOIb3Ysl BCE
u3ydyeHHble Gopmysbl. [IpuMeHaTs Bce U3yuyeHHbIE CBOMCTBA U (OPMYIIBI
IIpH pElICHUN NPUKIJIAIHBIX 3a7a4 U 3a7a4 HOBBIIIEHHON CII0)KHOCTH.

Tpuronomerpu
yecKue
ypaBHEHUS
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YMeTh HaXxOOUTh apKCUHYC, apKKOCUHYC, apKTaHI€HC JEHCTBUTEIHLHOTO
guclia, TpaMoTHO (hopmynupys omnpenencHue. [IpumMeHsTs GopMynsl s
HaxO0XKJICHUsS KOpHEH YpaBHEHMH COS X = a, Sin X = a, tg X = a. YMeTh
pemiath TPUTOHOMETPUYECKHUE YpaBHEHHUS: JIMHEHHBIE OTHOCHUTEIBHO
CHUHYCa, KOCHHYyCa, TAaHTe€HCa yria (4uciia), CBOASAIINEcsS K KBaJpaTHBIM U
JOPYTUM aireOpandecKuM ypaBHEHUSM TIOCIEC 3aMEHBI HEM3BECTHOTO,
CBOJAIIUECS K MPOCTEHIIUM TPUTOHOMETPUUYECKUM YPABHEHHSIM IOCIIE
pa3lioKeHUsT HA MHOXHUTENU. [IpuMeHsATh BCe H3y4YeHHBIE CBOWCTBA U
CHOCOOBI pelIeHHUs TPUTOHOMETPUYECKUX ypaBHEHUN U HEPAaBEHCTB MpU
peIIeHUN TPUKJIAIHBIX 3a7a4.

[ToBTOpEHuMeE.
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MonyJib «I eomerpusp

Bsenenne

[lepeuncnsth OCHOBHbIE (UTYpHl B MPOCTPAHCTBE (TOYKA, TpsMasi,
IUIOCKOCTh), (OpPMYyIHpOBaTH TPH AaKCHOMBI 00 HWX B3aUMHOM
pacrloNOKEHUU U WILIIOCTPUPOBATh OTH aKCHOMBI TNPUMEPAMU U3
OKpY’Karole 00CTaHOBKH.

dopMynupoBaTh U JIOKa3bIBaTh TEOPEMY O IUJIOCKOCTH, MPOXOJSIICH
gepe3 MpSIMYI0 M He JISKAIlyl0 Ha HEW TOYKY, U TEOpEeMy O TUIOCKOCTH,
MIPOXOJIAIICH uepe3 JIBe NMepeceKaroluecs mpsmbie.

[TapanensHOC
Tb IPSIMBIX U
IIJIOCKOCTEMN
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@opMynHMpOBaTh ONPEAEICHNE NapAIIENbHBIX MPSIMBIX B MPOCTPAHCTBE,
(dbopMyIMpoBaTh M JIOKa3blBaTh TEOPEMbl O MapaJJIeNIbHBIX MPSMBIX;
OOBSACHATH, KAKME BO3MOXKHBI CITy4yau B3aMHOI'O pac MOJIOKEHUS MPSMOM
U INIOCKOCTU B IIPOCTPAHCTBE, U NPUBOANUTH WIUTFOCTPUPYIOLIUE TPUMEPHI
W3  OKpyXarmieil  oOCTaHOBKHM;  (OpMyJIHpOBaTH  OMpeeIcCHUE
napajyieNIbHbIX TMPSIMOM U TUIOCKOCTH, (OPMYJIMPOBAaTh M JOKa3bIBAaTh
YTBEPKACHUSI O MapajUIeIbHOCTH MPSAMON M IUIOCKOCTH (CBOMCTBa M
MIPU3HAK); PEIIaTh 3a/1a4d Ha BBIUMCIIEHUE U JI0KA3aTeIbCTBO, CBS3aHHBIC
CO B3aMMHBIM PAaCIOJIOKEHUEM IIPSAMBIX U IIJIOCKOCTEM.

OOBACHATH, KaKue BO3MOXHBI CIIy4ad B3aHMMHOTO PACHOJIOXKEHHS JBYX
NPSIMBIX B TPOCTPAHCTBE, U MPUBOAUTH WIUTIOCTPUPYIOLINE MPHUMEPHI;
(bopmMynHupoBaTh OIpezeIeHUE CKPEINBAIOIINXCS MPSIMBIX,
¢bopMynupoBaTh U JOKa3blBaTb TEOPEMY, BBIPAXKAIONIYI0 MPHU3HAK
CKPEIMBAIOIINXCS MPSAMBIX, U TEOPEMY O IIJIOCKOCTH, MIPOXOALIEH yepes
OJIHY W3 CKPEIIMBAIOIIMXCS MPSAMBIX M NapaJIeIbHOM APYrod NpsMoi;
OOBSICHATh, KaKMe JiBa Jy4da Ha3bIBAIOTCS  COHAIPABICHHBIMH,
(GhopMyIHpoBaTh U JOKa3bIBaTh TEOPEMY 00 YIjlaX CO COHAIpPaBIEHHBIMU
CTOPOHAMU; OOBSICHATB, 4TO Ha3bIBAETCS yIJI0M MEXIy
MEPECEKAOIMMUCS MPSMBIMU U YIJIOM MEXKIy CKPEIIMBAOIIUMHUCS
NPsIMBIMYU; pelIaTh 3aJjaul Ha BBIUYMCIIEHUE U J0Ka3aTeIbCTBO, CBSI3aHHBIE
CO B3aMMHBIM PAaCIOJIOKEHUEM ABYX MPSAMBIX U YIJIOM MEXAY HUMH.
DopmyIUPOBATH OIpelIeIICHUE napajuieIbHbIX IJIOCKOCTEM,
(dbopMynpoBaTh M JOKa3bIBaTh YTBEPKICHHS O MPU3HAKE U CBOICTBax




napajuleNIbHbIX IJIOCKOCTEH, HCIONIb30BaTh 3TH YTBEPXKICHUS IPHU
pelIeHnH 3a1au.

OObscHATh, Kakas (Qurypa Ha3bpIBaeTCs TETPadApoM U  Kakas
napajuieJIenuIeIoM, MOKa3bIBaTh HAa YEPTEKAX U MOJACIIAX UX HJIEMEHTHI,
n300paxkaTh 3T (QUTyphl HA PUCYHKaX, WILTIOCTPUPOBATH C UX MOMOILBIO
pa3iIMyHbIe CIydyad B3aMMHOTO PACIOJIOKEHHUS MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE; (OPMYIUPOBATH U JIOKA3BIBATh YTBEPKACHUS O CBOMCTBAX
napajuiefienunena; OOBACHATh, YTO HA3bIBACTCS CEUEHUEM TeTpadpa
(mapannenenurnena), pemarh 3a/1a4l Ha IOCTPOCHUE CEYEHUI TeTpadipa U
napajuleJIenuIe A Ha YEPTEKE.

[Tepnienaukyss
PHOCTh
HPSIMBIX U
IJIOCKOCTEM

17

@opMynHpoBaTh  ONPENEICHUE  IEPHEHIUKYISPHBIX  NOPSIMBIX B
IIPOCTPAHCTBE; dbopmynupoBaTh u JIOKa3bIBATh JeEMMy O
NEPIEHIUKYISIPHOCTU ABYX NapaJyICIbHBIX MPSMBIX K TPEThEH HPIMOI;
(hopMyIHpOBATH ONIPENEIeHNE PSIMOA, TIEPIECHINKYIISIPHON K TUIOCKOCTH,
Y MPUBOJIUTH WILTIOCTPUPYIOILINE IPUMEPBI U3 OKPYKaoIIel 00CTaHOBKH;
(GhopMyJIIpOBATh U JOKA3bIBaTh TEOPEMEBI (MIPSMYIO U OOPATHYIO) O CBSI3H
MEXIy MapajuleIbHOCTBIO NPSIMBIX W HUX NEPHEHAUKYJISIPHOCTBIO K
IIJIOCKOCTH, TEOPEMY, BBIPAKAIOIIYIO IMPHU3HAK NEPIECHANKYJIIPHOCTH
NpsIMOM U IIJIOCKOCTH, U TEOPEMY O CYLIECTBOBAHUM U €AMHCTBEHHOCTH
IpsIMOM, NPOXOIAIIEH 4Yepe3 JNaHHYI0 TOYKY M IEpIECHIUMKYISPHOW K
JAHHOM IUIOCKOCTH; pellaTh 3aJaud Ha BBIYMCICHUE U J0Ka3aTeJIbCTBO,
CBSA3aHHBIE C IIEPIIEHIUKYISPHOCTHIO IPSIMOM U INIOCKOCTH.

OOBACHATH, YTO TaKO€ MEPIECHIUKYISAP U HAKIOHHAS K IJIOCKOCTH, YTO
Ha3bIBACTCS MPOEKIMEN HAKIOHHOW; YTO HA3bIBAETCS PACCTOSTHUEM: OT
TOYKH 10 IUIOCKOCTH, MEXIY MapaJUIECIbHBIMUA IUIOCKOCTSMHU, MEXIY
MapajuIeIbHBIMU TNIPSAMOM M IUIOCKOCTBIO, MEXKIY CKPEIIMBAIOIIAMHUCS
npsMbIMA;  (GOPMYIHUpOBaTh W JIOKa3blBaTh  TEOpeMy O  TpEX
MEePIEHIUKYISIpaX U MPUMEHSTh €€ MPU PEIICHUH 3a7a4; OObICHATh, YTO
TaKo€ OPTOTOHAaJbHAs TMPOEKIUs TOYkd ((PUTYpbl) HA MJIOCKOCTh, H
JIOKa3bIBaTh, 4TO MpOEKIUEN PAMON Ha TUIOCKOCTB,
HEMEePIEeHIUKYIAPHYIO K 3TOW MPSMOM, SBISIETCS MpsiMasi; OOBSICHATH, UTO
Ha3bIBACTCS YTJIOM MEXAY NMPSAMOU U INIOCKOCTBIO U KAKMM CBOMCTBOM OH
o0ranaet; OOBACHATH, UYTO TAKOE LIEHTpaIbHAS TPOEKIUS TOUKH ((PUTYPHI)
HAa IIJIOCKOCTb.

OObscHATh, Kakas (uUrypa Ha3bIBaeTCs IBYTPAHHBIM YIJIIOM W KaK OH
U3MEpSIeTCs; JOKa3blBaTh, YTO BCE JMHEHHBIE YIJIBI JBYTPAaHHOTO yria
paBHBl  JPyr  ApYry; OOBICHATH, YTO TAaKOE YIrod  MEXIy
MEPECEKAIOIIMMHUCS TIIIOCKOCTSAMU U B KaKUX NPEAEIaX OH HU3MEHSETCH;
(dhopMyIIMpoBaTh OIpeieIeHHe B3aUMHO NEPIIEHINKYISPHBIX IIOCKOCTEH,
(dhopMynupoBaTh u JIOKa3bIBATh TEOpEMY 0 MPU3HAKE
MEPIEHIUKYISIPHOCTH  JIBYX  IUIOCKOCTEH; OOBSCHSATH, KaKo#
napajuiefienune]l Ha3blBaeTCd MPSAMOYTOJIbHBIM, (OPMYyIUPOBATH H
JIOKa3bIBaTh yTBEPKIEHHS O €ro CBOWCTBAaX; pelaTh 3aJa4d Ha
BBIYMCIICHME W  JOKa3aTeIbCTBO C  HUCIOJB30BAHUEM TEOPEM O
MEPIEHIUKYISIPHOCTH TPSIMBIX M IUIOCKOCTEH, a TakkKe 3aJayd Ha
IIOCTPOEHUE CEYEHUN MPSAMOYTOJIBHOIO MapajuleNICIUIENAa HA YEpPTEKeE.
Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPaMMbl MPU H3YYEHHH BOIMPOCOB,
CBSI3aHHBIX CO B3aUMHBIM PACIHOJIOKEHHEM IMPAMBIX M IUIOCKOCTEW B
MIPOCTPAHCTBE.

MHororpanau
KU
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OObscHATh, Kakas (urypa Has3blBa€TCd MHOTOIPAaHHUKOM U Kak
Ha3bIBAIOTCA €ro  3JIEMEHTHI, KaKOM MHOTOTPAaHHUK  Ha3bIBACTCS
BBINYKJIBIM, MPUBOJUTH NPHUMEPHl MHOTOTPAHHUKOB; OOBSICHSATH, KaKOM




MHOTOTPaHHUK Ha3bIBA€TCS MPHU3MOM M KaK Ha3bIBAIOTCS €€ AJIEMEHTHI,
Kakas nOpu3Ma Ha3bIBaeTCsl  MNPSIMOM, HAKIOHHOM, NPaBUJIbHOW,
n300paXkaTh MPU3MBI HA PUCYHKE; OOBSICHATH, YTO HAa3bIBACTCS IUIOMIA/IBIO
MOJIHOM (OOKOBOI) NOBEPXHOCTH MPHU3Mbl U JIOKA3bIBaTh TEOPEMY O
wion@aau OOKOBOW MOBEPXHOCTH MPSMOM NMPU3MBI; peniath 3aJaddl Ha
BBIUYHCIIEHUE U JJOKA3aTEJIbCTBO, CBSI3aHHBIE C IIPU3MOM.

OOBbsCHATh, KaKOW MHOTOTPAHHMK Ha3bIBA€TCA MHUPAMUION U Kak
Ha3bIBAIOTCA €€ DJIEMEHThl, 4YTO HAa3bIBaeTCs IUIOIAAbI IIOJHOU
(6OKOBOI) TIOBEPXHOCTH TNHPAMHIBI; OOBSACHATH, Kakas IUpamMHuaa
HA3bIBACTCSl MPABUIIBHOM, JOKAa3bIBaTh YTBEPKIAECHUE O CBOMCTBAX €€
OOKOBBIX p&Oep M OOKOBBIX TpaHEH W TeopeMy O IUIOmAAu OOKOBOM
MMOBEPXHOCTU MPABUIBHON MUPAMHIIBI; OOBSICHATH, KAKOH MHOTOTPAaHHHUK
Ha3bIBAETCS yCEUEHHOW MUPaMHION M Kak Ha3bIBalOTCA €€ JJIEMEHTHI,
JI0Ka3bIBaTh TEOPEMY O IUIOMAaad OOKOBOW TOBEPXHOCTH MPaBUIBHOM
yceu€HHOW  MUpaMu[bl; pemaTh 3aJadyd  Ha  BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C MHUpaMUAAMM, a TakkKe 3aJaud Ha
MIOCTPOCHHE CEUCHU MUPAMHUJ] Ha YEPTEKE.

OOBSCHATH, KaKW€ TOYKH HA3bIBAIOTCS CHMMETPHYHBIMH OTHOCHTEIHHO
TOYKK (MPAMOMN, TUIOCKOCTH), YTO TaKoe€ UEHTpP (OCh, IUIOCKOCTH)
CUMMETpUU (QUTYypbl, NOPUBOIUTH MpHUMEphl GUTYp, 00IaJAIONIUX
JJIEMEHTaMU CUMMETPHUH, a TAKXKE MPUMEPhl CHMMETPHH B apXUTEKTYpE,
TEXHHUKE, MpPUpOJe; OODBICHATh, KAaKOW MHOTOTPAaHHUK Ha3bIBACTCS
MpaBUJIbHBIM,  JOKa3blBaTh, YTO HE CYIIECTBYET MPaBUIIBLHOTO
MHOTOTPaHHUKA, TPAHSIMU KOTOPOTO SIBJISIFOTCS] TPABHIIbHBIE N-YTOJIbHUKU
nmpu n > 6; OOBACHATH, KaKWe CYIIECTBYIOT BHJBI TPaBUIBHBIX
MHOTOTPAaHHUKOB M KAKUMU dJIEMEHTaMH CUMMETPHUH OHU 001 1alo0T.

5 | [loBTopenue 18
11 kaace
Ne | HammenoBan | Koauu I[Inanupyemblie o0pa3oBaTe/bHbIE Pe3yabTAThI
1/ | ¥e pa3sfejoB H | €CTBO
TeM 4acoB
Mopnyab «Aaredpa»

1 | Tpuronomerpu 14 [lo rpadukam ¢yHKIMI onuchIBaTh HUX CBOWCTBa (MOHOTOHHOCTD,
4eCKUe OTPaHUYEHHOCTh, YETHOCTb, HEUETHOCTh, NMEPUOANYHOCTH). M300paxars
byHKIIUN rpaduxu TPUTOHOMETPUYECKUX byHKIUH c ITOMOILIBIO

rpadornocTpouTenieii, ONUChIBaTh UX CBOMCTBA.

PacnoznaBate rpaduku TpuroHomerpuueckux ¢GyHkuuil. CTpouTb
rpaduKd  3JEMEHTapHBIX (QYHKIMHA, HCIONB3ysd TIpadornocTpoUTeNy,
M3y4aTh CBOMCTBA 3JIEMEHTApHbIX (YHKIUHI 1O UX rpadukam.

2 | IlpousBogHas 16 [IpuBoaute mnpumepsl  (GYHKUUH, SBIAIOMIMXCS — HEMPEPHIBHBIMH,
u eé UMEIOIUX BEPTUKAIbHYIO, TOPU3OHTAJIbHYIO AaCHMIITOTY. 3amUChIBaTh
TEOMETPHUYECK ypaBHEHHME KaXJOH M3 3THUX aCHUMIITOT. YMETh MO Tpapuky (yHKIHU
Ui CMBICI OTIpeEIATh IPOMEXYTKH HENPEPHIBHOCTH M TOUKH pa3phiBa, €CIIU TaKue

UMEIOTCS. YMETh J0Ka3bIBaTh HEMPEPHIBHOCTH (PYHKIIUH.

Haxomuth yrioBoil koagduuueHT kacatenbHON K rpaduky QyHKIMU B
3aJaHHOM  Touke. HaxoauTe MrHOBEHHYIO CKOPOCTb  JBHIKCHMS
MaTepHaTbHON TOYKH.

Haxonute  mpou3BOAHBIE  3IIEMEHTAPHBIX GbyHKIUH. Haxomguts
IIPOM3BOJIHBIE CYMMBbI, TNPOMU3BENEHHS M YAacTHOTO JABYX (YHKLUH,
npou3BoaHYt0 cioxxkHoi ¢pynkuuu y = f (kx + b). Ilpumenars nonstue
ITPOU3BOIHON ITPH PELICHHUH 33]a4.




[Ipumenenue
MIPOU3BOAHOMN
K
HCCIIEOBAHUIO

byHKIMHA
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Haxoaute BTOpYIO MPOM3BOJHYIO M YCKOPEHHE MPOIIECCa, OMMCHIBAEMOTO
¢ momMo1ibio popmyisl. HaxonuTs MpOMEXyTKH BO3pacCTaHUs U yOBIBAHUS
¢ynknuu. Haxoaute TOYKM MHUHMMyMa M MakCUMyMma (yHKIUH.
Haxoaute Hambonblliee ¥ HauMeHbIIee 3HA4YEeHUS (DYHKIIMHM Ha OTpE3Ke.
Haxonute HanGonpliee 1 HanMeHblIee 3HaueHus GyHKun. VceaenosaTs
(GYHKIHIO C TIOMOIIBIO IPOU3BOJHOM U CTPOUTD €€ rpaduk.

Nurerpan

10

Bbuucnare  npuOimkEHHOE 3HAYEHHWE IUIOIIAAM  KPUBOJMHEHHOM
tpanenuu. Haxoauts nepBooOpasubie GyHKIuid: y =X p,rmep O R, y =
sin X, y = cos X, y = tg x. Haxonuts nepBooOpasusie ¢pynkumii: f (x) + g
(%), kf (x) u f (kx + b). Beraucnarsp miomnaap KpUBOJIHMHEHHOW TPaICIUH C
nomo1nkio popmynsl Herotona—IJleiibnuna.

KomMOunaropu
Ka U DJIEMEHTBI
Teopuu
BEPOSATHOCTEMN

21

[IpumeHsTh NpaBUIIO MPOU3BEACHUS MpPHU BbIBOJAE (GOPMYIBI UHKCIA
nepecraHoBok. Co3gaBaThb MaTeMaTHYECKHE MOJENIN Ul  pEICHUS
KOMOMHATOPHBIX 3aJa4 C I[OMOIIBI0 MOJCYETAa 4YHUCIa pa3MelleHUl,
MEPECTAHOBOK U COYETAHUI.

Hcnonbs3oBarh CBOKMCTBA YMCIIA COYETAHUM MPU PELIEHUU HPUKIATHBIX
3a7a4 W NOpU KOHCTpyHpoBaHUM TpeyrojibHuka Ilackansa. IIpumeHsTs
¢dbopmyny 6uHoMa HpioToHA mpu BO3BEACHHM ABYWJIEHA B HATYpPaJIbHYIO
CTEIEHb.

[IpuBoguTe mnpuUMepbl ClAy4yalHBIX, JOCTOBEPHBIX M HEBO3MOKHBIX
coObITHil. OnpenensaTh U HAXOOUTh CYMMYy U TIPOM3BEIEHHE COOBITHIL.
Onpenensitb BEPOSITHOCTh COOBITUS B KJIACCUYECKOM IMOHUMAaHHH.
HaxomuTh  BEpOATHOCTH COOBITHSI C  HWCHOJb30BaHUEM  (opmyi
KOMOMHATOPHKH, BEPOSTHOCTh CYMMBI JBYX HECOBMECTUMBIX COOBITHH H
BEPOATHOCTb COOBITHS, IPOTHUBOIIOJIIOKHOIO JaHHOMY. [lpuBoauTh
MpUMepbl HE3aBUCUMBIX COOBITUN. HaxoauTh BEpOSTHOCTH COBMECTHOTO
HACTYIUICHUA ABYX HE3aBHUCHUMBIX COOBITHH. HaXO}II/ITI) CTaTUCTUYCCKYIO
BEPOSTHOCTH COOBITUI B OMBITE C OOJIBITUM YHCIOM B UCTIBITAaHUU. IMeTh
MIpe/ICTAaBJICHHE O 3aKOHE OOJIBIIINX YUCEIL.

CraTtuctuka

3HaTh MOHATHE CIYy4allHOM BEIWYMHBI, MPEJCTABIATH pacHpeeiIeHUue
3HAYEHU JIUCKPETHOM CIy4yallHOM BEJIWYMHBI B BHJE YaCTOTHOU
TaONMUIBI, TOJUTOHA YacTOT (OTHOCHTENBHBIX 4acToT). [IpencTaBisTh
pacipeneieHie 3HAYEHUH HEIPEPBIBHOM CIIy4ailHOW BEJIMYMHBI B BHJIE
YacTOTHOW TaONMIBl W THUCTOTPaMMBL. 3HATh MOHITHE TeHEpaTbHOMI
COBOKYMHOCTH U BBIOOpKHU. [IpMBOIUTH MpUMEpHI PENpe3eHTATUBHBIX
BHIOOPOK  3HAYEHWH  CIy4ailHOH  BENWYHMHBL. 3HaTh  OCHOBHBIC
IIEHTpaJbHbIE TEHJCHIIMM: MOJy, MeaWaHy, cpeadee. Haxoauth
LEHTPaNbHBIE TEHJCHIIMM YYeOHBIX BHIOOpPOK. 3HaTh, Kakas U3
[IEHTPAIBHBIX  TEHIASHIMA  HAWIY4dIIUM  00pa3oM  XapaKTepU3yeT
COBOKYNHOCTb. IMETh MpeACTaBIEHHE O MaTeMaTUYECKOM OXUIaHUU.
Beruucnsate  3HaYeHHME  MAaTeMAaTUYECKOTO  OXKHJAHMS — CIydaiHOM
BEJIMYUHBI C KOHEYHBIM YHCIOM 3HAY€HUW. 3HATh OCHOBHBIE MEpbI
pazOpoca 3HaueHWW CIydyalHOW BEITWYWHBI: pa3Max, OTKJIOHEHHE OT
cpenHero u aucnepcuto. Haxoauts Mepsl pazdpoca CiiyqaiiHON BETHUUHBI
¢ HEOOJIBIITUM YHCIIOM PA3IUYHBIX €€ 3HAUCHUI.

IToBTOpEeHME
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Monyasb «I'eomeTpusi»

Humsap,
KOHYC, IIap
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OOBSCHATD, UTO TAKOE IIJIMHAPUYECKAsI IOBEPXHOCTD, €€ 00pasyromue u
0Cb, Kakoe TeJO Ha3bIBaeTCcsl UWIMHAPOM U KakKk Ha3bIBalOTCS €ro
3JE€MEHTHI, KaK MOJYYUTh LUWIMHAP MYTEM BpAILECHUS MPSIMOYTOIbHUKA,
n300paXkaTh IJIMHIP M €r0 CEYEHHUs IUIOCKOCTHIO, MPOXOAsIIed yepes




0Cb, W TIUIOCKOCTBbIO, MEPHEHAUKYISPHOM K OCH; OOBSACHATH, YTO
MPUHUMAETCS 32 TUIOMIAlb OOKOBOM MOBEPXHOCTH IIWIMH/IPA, U BBIBOJIUTH
(GhopMyIIbl U1 BBIYUCIIEHUS OOKOBOM M MOJHOW MOBEPXHOCTEH HIIMHAPA;
pemiath 3aJadyd Ha BBIUMCICHUE M JIOKA3aTeJIbCTBO, CBSI3aHHBIE C
LUMJIHHIPOM.

OOBSCHATH, YTO TaKOE€ KOHHWYECKas TIOBEPXHOCTh, €€ oOpa3yrolue,
BEpIIMHA U OCb, KaKOE TEJIO Ha3bIBaeTCAd KOHYCOM M KaK Ha3bIBAIOTCS €ro
JJIEMEHTBI, KAK IIOJY4YUTh KOHYC IYTEM BpALICHHS IPAMOYTOIBHOTO
TPEYroibHHKA, H300pakaTb KOHYC M €ro CEYEeHHsI IUIOCKOCTHIO,
MPOXOAAIIeH Yepe3 OCh, M IUIOCKOCTBIO, TMEPIEHIUKYISIPHOM K OCH;
OOBSCHSATH, UTO IPUHUMAETCA 3a IUIOMIab OOKOBOM MOBEPXHOCTH KOHYCA,
Y BBIBOJAUTH (POPMYIIBI Ul BBIYUCICHHS IUIOMIAJ e OOKOBOW M IOJHOM
MOBEPXHOCTEH KOHYCa; OOBACHATH, KaKOE TEJI0 Ha3bIBACTCA YCEUEHHBIM
KOHYCOM H KaK €ro IOJy4YHThb IIyTEM BpallEHUs MPSIMOYIOJIbHON
Tpaneuuy, BBIBOAUTH (GOPMYNy Ui BBIUMCICHHS IUIOHIaAd OOKOBOM
IIOBEPXHOCTH YCEYEHHOI0 KOHYCA; pPEIIAaTh 3aJa4yd Ha BBIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C KOHYCOM M YCEUEHHBIM KOHYCOM.
dopmynupoBaTh oOINpeAeNeHuss chepbl W IMmapa, WX LEHTpa, paauyca,
JIMaMeTpa; MCCIEeNIOBaTh B3aMMHOE PACIIONIOKEHHE C(Eepbl U TUIOCKOCTH,
dbopMynupoBaTh OIpeAeNeHHEe KacaTelbHOM IJIOCKOCTH K  cdepe,
dbopMyJIIpoBaTh H JIOKa3bIBaTh TEOPEMBI O CBOWCTBE M IPHU3HAKE
KacaTelbHOW IUIOCKOCTU; OOBICHSITH, YTO MPHUHUMAETCA 3a ILJIOLIAdb
chepbl M Kak OHa BBIpaXaeTcs 4epe3 paauyc chepsl; pemars MPOCThie
3a/lay¥, B KOTOPBIX (PUTYpUPYIOT KOMOMHAIIMM MHOTOTPAaHHUKOB U Tel
BpaIlCHHUS.

OO0BEMBI TET
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OOBsACHATh, KaKk HU3MEPSIOTCA OOBEMBI Tell, NPOBOJAS AHAJOTHIO C
M3MEPEHUEM IUIOIIAJIe MHOIO YrOJBbHUKOB; ()OPMYIHPOBATh OCHOBHBIE
CBOMCTBa OOBEMOB W BBIBOJUTH C HX TOMOIIBI0 GopMyrny 00bEMa
MPSIMOYTOJIBHOTO NTapaJuIeIeIUIIea.

®opMyaupoBaTh U JAO0KA3bIBATH TEOPEMBbI 00 00BEME MPSAMON MPU3MBI U
00bEMe LIMIIMHJIPA; PelIaTh 3a/1a4M, CBSI3aHHbIE C BHIYMCIEHUEM 00BEMOB
3THUX Tel.

BbIBogUTh HMHTErpanbHylO (OpMyIy Uil BBIUUCIEHUS OOBEMOB Tel U
JTIOKa3bIBaTh C €€ MOMOIIBI0 TeOpEeMbl 00 00BEME HAKIIOHHOM MPU3MBI, 00
o0béMe mnHpamuIbl, 00 00BEME KOHyca; BBIBOAUTH (DOPMYINBI s
BBIUUCIIEHUS] OOBEMOB YCEUEHHOW NUPAMUIbl U YCEUEHHOIO KOHYCA;
pelaTth 3a1a4u, CBI3aHHbIE C BHIYMCIEHUEM 00BEMOB ITUX Tel.
dopmynupoBaTh U JOKa3blBaTh TeopeMy o0 o0béMe mapa u ¢ eé
MOMOIIIbIO BBIBOAWTH (OpMyNTy TUIomanu cdephl; pemarh 3aaadud C
npuMeHeHHeM (popMys 00bEMOB PA3ITUYHBIX TEJl.

Bexkrops! B
IIPOCTPAHCTBE

@opMyIMpOBaTh ONpPEACIECHUE BEKTOpPA, €r0 JJIUHBI, KOJUIMHEAPHBIX U
PaBHBIX BEKTOPOB, NPUBOAUTH TPUMEPHI (PUINYECKUX BEKTOPHBIX
BEJIMYHH.

OOBsCHATh, KaK BBOJATCS NEHCTBHUS CIOXEHHUS BEKTOPOB, BBIYMTAHUS
BEKTOPOB U YMHOXXEHMsI BEKTOpa Ha 4YHMCIIO, KAKUMHU CBOWCTBAaMU OHH
o0nanaror, YTO  Takoe  MpaBWIO  TPEYroJbHUKA, MIPaBUIIO
napajuiejiorpaMma M IpPaBUIO MHOTOYTOJIBHMKA CIIOXKEHHS BEKTOPOB;
pelark 3aa4y, CBA3aHHbIE C JEHCTBUSAMU HaJl BEKTOPAMH.

OOBsCHATh,  KakMe€  BEKTOPhl  HA3bIBAIOTCS  KOMIUIAHAPHBIMU;
¢dopmynMpoBaTh M JOKa3blBaThb  YTBEpPXKIEHHME O  IPU3HAKe
KOMILUIAHAPHOCTH TPEX BEKTOPOB; OOBACHATH, B YEM COCTOUT IPABHIIO
NapajuleJICNUIEeNa  CIOXKCHHMS  TpPEX  HEKOMIUIAHAPHBIX  BEKTOPOB;




(GopMyIMpOBATE U JIOKA3bIBATH TEOPEMY O PA3JIOKEHUH JIHOOOr0 BEKTOpa
10 TPEM JIaHHBIM HEKOMIUIAHAPHBIM BEKTOPAM; IPUMEHSTH BEKTOPBI IIPU
PEILICHUN F€OMETPUYECKUX 3aa4.

MeTton
KOOpJWHAT B
MIPOCTPAHCTBE.
JIBrKeHUS
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OOBSCHATh, KaK BBOAWTCS MPSIMOYTOJIbHAasE CHUCTeMa KOOpAMHAT B
MPOCTPAHCTBE, KaK OMNPEICSIOTCS KOOPJAWHATHI TOYKHM M KakK OHH
HA3BIBAIOTCS, KaK OMPEIENSIOTCS KOOPJIUHATHI BEKTOpa; (HOpPMYIHpPOBAThH
M JIOKa3bIBaTh YTBEPXKICHHS: O KOOPAMHATAX CYMMbI M Pa3HOCTH JIBYX
BEKTOPOB, O KOOpJMHATaX MPOMU3BEJICHUS BEKTOpa Ha YHCIIO, O CBS3HU
MEXIy KOOpJIMHATaMHU BEKTOpa W KOOPJAMHATAMH €ro KOHIIAa W Hayaja;
BBIBOJIUTh U HCIIONB30BATh MPHU pPEHICHUH 3a1ad (GopMyssl KOOpIAUHAT
CEepeIUHBl OTpe3Ka, JUIMHBI BEKTOpa M PACCTOSHHUS MEXAY JBYMS
TOYKAMH;, BBIBOJAUTH YpaBHEHHE C(epbl TaHHOTO paauyca C LIEHTPOM B
TAHHOW TOYKE.

OOBSCHATH, KaK ONPEIEISICTCS YroJl MEXy BEKTOpaMu; (HOpMYIHPOBATH
OTpe/ieNICHUE CKAISIPHOTO MPOM3BEIEHUS BEKTOPOB; (HOpPMYIHpPOBATH U
JIOKa3bIBaTh YTBEPIKICHUS O €0 CBOWCTBAX; OOBSACHATH, KAK BBIYHUCIHUTH
yroll MeXAy JABYMs MpSMBIMH, a TakkKe Yroil MeXAy MpsMoil Hu
IJIOCKOCTBIO,  HCIIOJIB3YSl  BBIPAKEHHME  CKAISIPHOTO  MPOU3BEACHHS
BEKTOPOB 4Yepe3 MX KOOPJWHATHI; NMPUMEHSTh BEKTOPHO-KOOPJIMHATHBIN
METO/I MPU PEIICHUU T€OMETPUIECKUX 3a/a4.

OOBACHATH, YTO TAKOE OTOOPAKEHHE MPOCTPAHCTBA HA Ce0S M B KAKOM
Cllydya€ OHO HAa3bIBAETCS JABUKEHUEM IIPOCTPAHCTBA; OOBACHITH, UTO
Takoe IIEHTpaJIbHAs CHMMETPHS, OCEBas CHMMETpPHs, 3epKaibHas
CUMMETPHUSI U TapaJUIeIbHBIM MEPEeHOC, OOOCHOBBIBATH YTBEPKACHUS O
TOM, YTO OTH OTOOpaXEHUS TMPOCTPAaHCTBA Ha ce0s  SBIAIOTCS
NBIDKEHUSIMHU; TIPUMEHSTh JBUKEHUS TPH PEHICHUH TE€OMETPHUUYECKUX
3ajau.

IloBTOpEeHMNE
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Yri1y6/1eHHbIH YPOBEHb
10 kacc

HanmenoBan
He pas3aesioB u
TEM

Koanu
€CTBO
JacoB

IInanupyemsblie 00pa3oBaTe/bHbIE Pe3yabTATHI

Mopayab «Auaredpa»

JleficTBUTENIBH
bIC YHClIa
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Haxomute  cymMmy  OeckOHEYUHO  yObIBaroIlell  IeoMeTpHUYECKON
nporpeccuu. [lepeBoauTh OECKOHEUHYIO TMEPUOAMYECKYI0 Ipo0b B
OOBIKHOBEHHYIO JIpo0b. IlpuBOAMTH mNpHMeEpHl (aBaTh OIpEEICHUE)
apudmeTnyecKux KOpHel HaTypaibHOU creneHu. [loscHsITh Ha mpuMepax
MOHATHUE CTENEHU C JIOOBIM JIEHCTBUTENBHBIM MOKa3aTeneM. [IpumeHsTs
MpaBujia JEHUCTBUM C pPAaJMKalaMH, BBIPAKEHHUSIMH CO CTEHNEHSMH C
panMoHaNbHBIM IOKa3aTeneM (JIF0ObIM JIEHCTBUTENBHBIM IOKa3aTelIeM)
IpU  BBIYUCIEHUSAX M MpeoOpa3oBaHMsIX BblpaxkeHHi. [loka3biBaTh
TOXKJECTBA, COJAEpXKAIIUEe KOPEHb HATypajibHOM CTEIEHH U CTEIEHHU C
JOOBIM JIEHCTBUTENBHBIM MOKAa3aTeNIeM, MIPUMEHSISI pa3InyHbIe CIIOCOOBI.
[IpumeHsTH yMeHHs TpeoOpa3oBHIBaTh BBIPAKEHUS U JOKa3bIBATh
TOKJIECTBA IIPU PEIICHUM 3a/1a4 MOBBIIICHHON CIOKHOCTH.

Crenennas
byHKIIUS
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ITo rpadukam creneHHbIX (GYHKIUNA (B 3aBUCUMOCTH OT TOKa3aTels
CTENEHU) ONHUCHIBATh MX CBOICTBa (MOHOTOHHOCTb, OIPaHMYEHHOCTb,
94ETHOCTh, HEYETHOCTH). CTPOUTH CXEMaTHUECKH TpaduK CTENeHHOH
(YHKIMH B 3aBUCHMMOCTHM OT INPHHAIJICKHOCTH II0KAa3aTellsl CTENeHH (B




AQHAJIMTUYECKOW 3alluCu paccMaTpuBaeMoil (yHKIMH) K OJHOMY U3
paccMaTpuMBaeMbIX ~ YHCJOBBIX ~ MHOXECTB  (IpU  TOKa3aTessx,
MPUHAIJISKAITIX MHOYKECTBY 1I€JIbIX YHCEeNl, IPU JH0OBIX 1eHCTBUTENbHBIX
MOKa3aTensaxX) M IMepevucisnTh e€ cBoiictBa. Ompenensitb, SBISETCS JIK
¢bynkuus obpatumoit. Ctpouth TpaduK CIOXKHON (YHKIHH, IPOOHO-
panMoHanbHOW  (YHKIMU DJIEMEHTApHBIMH MeToAaMu. lIpuBomuThH
MPUMEPbI CTETIEHHBIX (YHKIMHA (3aaHHBIX C MOMOIIBIO (HOPMYIIBI WIH
rpaduka), O0ONAMAOIUX  3aJaHHBIMH  CBOWCTBaMH  (HaIpUMep,
OrpaHHYeHHOCTH). Pa3bsCHATH CMBICT  TEPEYHCIEHHBIX  CBOMCTB.
AHanu3upoBaTh MnoBeneHUe (DYHKIMA Ha pa3iIUYHBIX y4acTKax 00JacTu
OTIpeJIeJICHUs, CPABHUBATh CKOPOCTH Bo3pacTaHus (yObIBaHUs) (DYHKITHIA.
@opMynHMpoOBaTh ONPEIEICHUs IIEPEUUCICHHBIX CBOMCTB. Pacro3HaBaTh
paBHOCHUIIbHBIE TIpeoOpa3oBaHus, MPeoOpa3oBaHUs, MPUBOIAIINE K
YPaBHEHHIO-CIICICTBHIO.

Pemarp mpocreiiine uppanuoHaIbHbIe YpaBHEHUS, HPpPaLMOHAIbHBIC
HEpaBEHCTBA U MX CHCTeMbl. Pacrio3HaBaTh TpaduKu U CTpOUTh rpaduku
CTETMeHHbIX (YHKIIMH, UCIONb3ysd rpadornoCTpOUTENN, U3yYaTh CBOWCTBA
¢bynkuuid mo wx rpadukam. DopMyIHpPOBATH THIIOTE3BI O KOJIHYECTBE
KOpHEH ypaBHEHHIA, COICPKAIINX CTETIEHHbIE (PYHKIINH, U IPOBEPATH HX.
BoimonusaTe  mpeoOpa3oBaHus — TpaUKOB — CTEMEHHBIX  (DYHKIIHIA:
napajuiebHbI TIEPeHOC, pacTsiKeHue (CkaThe) BAOJIbL OCH  OpJIHUHAT
(moctpoenue rpadukoB ¢ MOAYISIMH, MOCTpOCHUE Trpaduka 0OpaTHOM
¢ynkuun). [lpuMeHSATH CBOWCTBA CTEMEHHOW (YHKIWU TIPH PEIICHUH
MIPUKJIAIHBIX 337124 U 3a]1a4 MOBBINICHHON CIIOKHOCTH.

ITokazaTensHa
s pyHKIHS
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Ilo rpadukam mnokazaTenbHOW (YHKIMHM ONMCHI- BaTh €€ CBOWCTBA
(MOHOTOHHOCTB, OTPAaHUYCHHOCTH). [IpUBOANTE MPUMEPHI MOKA3aTEILHON
¢GbyHKIMHN (3a1aHHOM ¢ MOMOIIBIO (OopMyJIbl MU rpaduka), odaanaronen
3aJJaHHBIMH CBOWCTBAMH (HalpuMep, OTPAaHHMYEHHOCTH). Pa3bsicHATH
CMBICIT TIEPEYUCIEHHBIX CBOMCTB. AHAJIM3UPOBATh MOBEAECHUE (YHKIMN
Ha pa3IMYHbIX y4YyacTKax OOJIAaCTH ONpENENICHUs, CPAaBHUBATh CKOPOCTH
Bo3pactanus (yObiBanus) ¢yHkiuid. DopMynaHpoBaTh ONpeAEICHUS
IIEPEUYMCIICHHBIX ~ CBOMCTB. Pemare mnpocredmme  mOKa3aTesbHbIE
ypaBHEHMs, HEpaBeHCTBAa M UX cHCTeMbl. Pemare TmOKa3aTelbHbIE
YpaBHEHHSI METOJAMH DPA3JIOKEHUS Ha MHOXHTEIH, CIIOCOOOM 3aMEHBI
HEU3BECTHOTI'0, C UCIOJIb30BAHNEM CBOMCTB (DYHKIIMH, peliaTh YpaBHEHUS,
CBOJAIIMECS K KBaJpaTHbIM, MppallMOHAIbHBIM. Pelare mokasarenbHble
YpaBHEHUsI, TIPUMEHSS pa3jiMdHble METOABl. Pacmo3HaBaTh Tpapuku
CTPOUTH rpadux noKa3aTeabHOI byHK1IHY, UCTIONb3Ys
rpadonocTpouTeny, U3ydaTh CBOWCTBA (YHKIUMM MO rpaduxam.
@dopMmynupoBaTh THIOTE3bl O KOJUYECTBE KOPHEH  ypaBHEHHIA,
COJZIepKAINX TIOKA3aTeNbHYI0 (DYHKIMIO, U MPOBEPATh MX. BBIIOIHSITH
npeoOpa3oBaHusi rpaduKa MOKa3aTeIbHOH (YHKIMU: MapauieNbHbIH
MEePEeHOC, pacTsHKeHue (CKaTue) BAOIb OCH OpAMHAT (TIOCTPOCHUE
rpaduKoOB C MOXYJSIMH, IOCTpoeHHe rpaduka oOpaTHOW (yHKIIMH).
[IpumensTh  CBOMCTBAa MOKa3aTeNbHOM (QYHKUMHM TpU  pEUICHUH
MPUKIIAJHBIX 33124 U 33]1a4 MOBBIIIEHHOMN CI0KHOCTH.

Jlorapugmmue
cKast QPyHKITUS
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Brimonuarte npocTeiime npeoOpa3oBaHus JorapupMHUUECKUX
BBIPAKCHNH C HCIOJIBb30BAaHUEM CBOMCTB JIOTapU(pMOB, C IOMOIIBIO
¢dopmyn nepexoxa. Ilo rpaduky porapudmuueckoil GyHKINN ONHCHIBATDH
e€ cBoiicTBa (MOHOTOHHOCTH, OTPAHHYECHHOCTB ).

[IpuBoaute mpuMepsl Jorapugmuueckod ¢GyHKIUMM (3aJaHHOH ¢
nomMormpio  Gopmynasl  wiM  rpaduka), oOjamaroniel  3aJaHHBIMHU




CBOWCTBAMM  (HampuMmep, OrpaHUYEHHOCTH). Pa3bsicHATH  CMBICH
MEPEUYHCICHHBIX CBOMCTB. AHAIM3UpPOBAaTh IOBEIECHUE (QYHKUMH Ha
pasMYHBIX y4yacTKax oOO0JIACTH OINpE/EICHUs, CPaBHUBATh CKOPOCTH
Bo3pactanust (yObiBanus) ¢yHkuit. DopMyIUpOBaTH OIpEACICHUS
NepeUYMCICHHBIX CBOMCTB. Pemare mnpocreiimue sorapudmuyeckue
ypaBHEHHs, JOrapu(pMHUUECKUE HEPaBEHCTBA M HMX CUCTEMbI. Pemartb
jJorapuMHUUECKUe ypaBHEHMs pa3IMYHbIMH MeTojaMu. Pacrno3HaBaThb
rpaduKd U CTPOUTH TpaduK JorapupMUUecKOr (YHKIHU, HUCHOIB3Ys
rpadornocTponuTeNid, Uu3y4yaTb CBOWCTBA (YHKIMM 1O rpadukam,
dbopMyIMpoBaTh TUIOTE3bl O KOJIHYECTBE KOPHEH  YpaBHCHHIA,
COJIEPKALIMX JOrapuPMHUUECKYIO (DYHKIUIO, ¥ IPOBEPSITH UX. BHINOIHATH
npeoOpa3oBanus Tpaduka JorapupMUIecKord (YHKIMH: MapalielbHbIH
IIEPEHOC, pacTsHKeHHe (C)kaThe) BHOJIb OCH OpAMHAT (IIOCTPOEHUE
rpaduKOB C MOXYJSIMH, IOCTpoeHHe rpaduka oOpaTHOW (yHKIHN).
[IpumeHsaTh CBOMCTBA JOrapu(pMHUUECKOW (QYHKIUM HpPU peIIeHUH
MPUKJIAHBIX 33]1a4 U 33]]a4 NOBBIIICHHON CJI0KHOCTH.

Tpuronomerpu
YECKue

bopMyIbI
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[lepeBoauTh TpagycHyr0 Mepy B paauaHHyi u obpaTHo. Haxomuth Ha
OKpY)KHOCTI/I IIOJIOKCHUC TOYKH, COOTBGTCTByIOHICfI IIaHHOMy
JNEHUCTBUTEIILHOMY YHUCIHY.

Haxomute 3HaKM 3HAYEHWM CHHYCAa, KOCHHYCA, TaHI€HCAa YHCIIA.
BbIABIATE 3aBUCUMOCTD MEKY CUHYCOM, KOCUHYCOM, TAHT€HCOM OJJHOTO
U TOI'O XK€ yrna. HpI/IMeHFITI) JAHHBIC 3aBUCHUMOCTH JIsI OTOKA3aTCIIbCTBA
TOXJIECTBA, B YaCTHOCTH HA OMNpPE/IeIEHHBIX MHOKeCTBaX. [[puMeHsTh npu
peoOpa3oBaHUAX U BEIYUCICHUSX (POPMYIIBI CBSI3H TPUTOHOMETPHUECKUX
GbyHKIUE yrmoB a U — a, GopMysbl CIOXKeHHs, (OPMYNBI JTBOWHBIX H
MOJIOBUHHBIX yTIJIOB, (OpMyJbl MNpUBEACHUS, (QOPMYIbl CYMMBI H
pPa3HOCTM CHHYCOB, CYMMBI M Pa3sHOCTM KOCHUHYCOB, ITPOM3BEIACHUS
CI/IHYCOB nu KOCI/IHyCOB. I[OKaSI)IBaTI) TOXJICCTBA, HpI/IMeHHH pa3J'[I/IIIHI>IC
METOJIbI, HCIIONB3ysd Bce wu3ydeHHble (opmynbl. [IpumeHsTs Bce
M3Y4YEeHHbIE CBOMCTBa M (HOPMYINIbI NP pPEUICHUM NPUKIATHBIX 3a/1ad U
3a/Ja4 MOBBIIIEHHOM CIIOKHOCTH.

Tpuronomerpu
YeCcKue
YpaBHEHUS
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YMeTh HaXOOUTh ApKCHUHYC, apKKOCHUHYC, apKTaHI'€HC ACHCTBUTEIBHOTO
yucna. [IpuMeHSTH CBOICTBAa apKCHHYCa, apKKOCHHYCa, apKTaHTeHca
yucna. [IpuMeHsaTs GopMysbl A1 HAXO0XKAECHUS KOPHEW ypaBHEHUH COS X
= a, sin X = a, tg X = a. YMeTb peniatb TPUTOHOMETPUUYECKUE YPABHEHHUS:
JIMHEWHbIE OTHOCHUTEIILHO CHHYCa, KOCHMHYyCa, TaHTeHca yria (4ucia),
CBOIAIIUECS K KBaJApPaTHBIM W JPYTUM aireOpanyecKuM YpaBHEHUSM
IOCJI€  3aMEHbl  HEM3BECTHOIO,  CBOJAIIMECS K  MPOCTEHIINM
TPUTOHOMETPUYECKUM YPABHEHUSIM IOCJE Pa3j0KEHHUS Ha MHOXKHUTEIU.
Pemarp onHOpoaHble (mepBOM M BTOPOM  CTENEHM) YpaBHEHUS
OTHOCHUTENIbHO CUHYCA U KOCHUHYCA, a TAKXKE CBOJSIIUECS K OJJHOPOIHBIM
ypaBHeHUAM. Mcnonp30BaTh METO BCIIOMOTaTenbHOTO yria. [IpuMeHsaTs
METOJI NPEIBAPUTEIBHON OLIEHKU JIEBOM M IPABOW YacTel YpaBHEHUS.
YMeTh NPUMEHSITh HECKOJIBKO METOJIOB TP PEIICHUN ypaBHEHUs. PermaTh
HECJIO)KHbIE  CUCTEMBl TPUTOHOMETPUYECKHMX YypaBHEHUU. Pemath
TPUTOHOMETPUYECKHE HEPABEHCTBA C IOMOUIBIO €IMHUYHON OKPYKHOCTH.
[IpumeHsTh BCE W3YYCHHBIE CBOWCTBA U CIOCOOBI  pEUICHUS
TPUTOHOMETPUYECKUX yPAaBHEHUH M  HEPABEHCTB INIPU  PEIICHUHU
MIPUKJIAHBIX 3a/1a4 ¥ 33]1a4 MOBBIIIIEHHOW CII0KHOCTH.

IToBTOpEHME.
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MonyJib «I eomerpusp
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| dopMyHpOBaTE M J0Ka3BIBATH TEOPEMBI 06 YIile MeXy KACATENbHON U




CBEIECHUS U3
MJIaHUMETPUHI

XOpAoH, 00 OTpe3Kax IMepeceKarolIuxcsi Xopi, O KBaJpare KacaTeIbHOI;
BBIBOAUTH  (DOPMYJBI  JUIsl  BBIYMCIICHHUS  YIJIOB  MEXAY  ABYMS
MEPECEKAOIMMUC XOPIaMU, MEXIY ABYMs CEKYLUIUMH, NMPOBEAEHHBIMHU
W3 OJHOW TOYKH;, (OPMYIUPOBATH W JOKa3bIBaTh YTBEPKICHUS O
CBOMCTBAx M MPU3HAKAX BIMCAHHOTO U ONKCAHHOI'O YEThIPEXYTOJIbHUKOB;
peniaTh 3aa4u ¢ UCTIOJIb30BAHUEM H3YyUEHHBIX TEOPEM U (hOPMYIL
BoiBomute  Qopmysbl,  BbIpaXaroule MeAMaHy M OHCCEeKTpucy
TPEYTOJbHUKA YEepe3 €ero CTOPOHBL, a TAaKXKe pPa3JIUMYHbIC (OPMYIIBI
IUIOLIAIA TPEYTOIbHUKA; (DOPMYIUPOBATh U JIOKA3bIBAaTh YTBEPKACHUS 00
OKPY>KHOCTH U IIpsIMOM Diiyiepa; peniath 3a/1a4u, UCIOJIb3Ysl BbIBEACHHBIC
hopmyIbI.

@opmysMpoBaTh M JIOKa3blBaTh TeopeMbl MeHenas u  UYeBbl u
WCIIO0JIb30BATh UX IPH PELICHUH 3a1a4.

dopMynmupoBaTh OIpPEACIICHUS] JJUIMIICA, TUIEpOONBl W TapadoIbl,
BBIBOJIUTh WX KAHOHMYECKHUE YpaBHEHUS U W300pa)kaThb 3TU KpUBHIE Ha

PHUCYHKE.

Bsenenne

[lepeuncnsath OCHOBHbIE (UTYpHl B MPOCTPAHCTBE (TOYKa, TpsMasi,
IUIOCKOCTh), (OpMYyIHpOBaTH TPH AaKCHOMBI 00 HWX B3aUMHOM
pacIoJIOKEHUH W WLTIOCTPUPOBATh OTH aKCHOMBI TIpUMEpaMH W3
OKpY’KaroIiel 00CTaHOBKH.

dopmynupoBaTh M JIOKa3bIBaTh TEOPEMY O IUIOCKOCTH, MPOXOJSIICH
gepes NpSIMYI0 M HE JISKAIyI0 Ha HEW TOYKY, U TEOPEMYy O IUIOCKOCTH,
MIPOXOJISIICH Yepe3 JIBEe EPECCKAIOIIUECs MPsIMbIE.

[TapasnensHOC
Tb IPSIMBIX U
IIJIOCKOCTEMN
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®opMyIUpOBaTh ONpPENEICHHE MapaUIeIbHBIX MPSAMBIX B IPOCTPAHCTBE,
(dbopMyIMpOBaTh M JIOKa3bIBaTh TEOPEMbI O MapaJUIeIbHBIX MPSIMBIX;
OOBACHATH, KaKH€ BO3MOKHBI CITy4yau B3aMMHOI'O pac MOJIOKEHUS MPSMON
U IUIOCKOCTU B IIPOCTPAHCTBE, U NPUBOANUTH WIUTFOCTPUPYIOLIUE IPUMEPHI
W3  OKpyXarmieil  oOCTaHOBKHM;  (QOpMyJIHpOBaTH  OMpeEICHUE
napajyieNIbHbIX TMPSIMOM U TUIOCKOCTH, (OpPMYJIMPOBaTh M JOKa3bIBaTh
YTBEPKACHUS O MapajUIeIbHOCTH NPSAMON M IUIOCKOCTH (CBOMCTBa M
MIPU3HAK); PEIIaTh 3314 Ha BBIUMCIIEHUE U JI0OKA3aTeIbCTBO, CBA3aHHBIE
CO B3aMMHBIM PACIIOJIOKEHUEM MPSMBIX U IJIOCKOCTEH.

OOBACHATH, KaKue BO3MOXKHBI CIIydad B3aHMMHOTO PACHOJOXKEHMS JBYX
NPSIMBIX B TPOCTPAHCTBE, U MPHUBOJIUTH WJUIIOCTPUPYIOIIME PUMEPHI;
(bopMynMpoBaTh OlpezieIICHUE CKPEINBAIOIINXCS IIPSIMBIX,
¢bopMynupoBaTh U JOKa3blBaTb TEOPEMY, BBIPAXKAIOIIYI0 IPU3HAK
CKPEIMBAIOIINXCS MPSMBIX, U TEOPEMY O IJIOCKOCTH, MIPOXOIALIEH yepes
OJIHY W3 CKPEIIMBAIOIIMXCS MPSAMBIX M MapaJuIeIbHOM APYrod MpsMOW;
OOBSICHATh, KaKue JiBa Jy4a HAa3bIBAIOTCS  COHAIPABICHHBIMH,
(dbopMyIMpoBaTh U J0Ka3bIBaTh TEOpeMy 00 yriax ¢ COHamnpaBiICHHBIMU
CTOPOHAMU; OOBSICHATB, 4TO Ha3bIBAETCS yIJI0M MEXIy
MepeceKaoUMHUCI TPSMBIMH M YIJIOM MEXIY CKpPeUIMBAIOUIIMUCS
MPSMBIMY; pelIaTh 3aJa4y Ha BBIUMCIIEHUE U J0Ka3aTeIbCTBO, CBSI3aHHBIC
CO B3aMMHBIM PACIIOJIOKEHUEM JIBYX MPSAMBIX U YTIIOM MEXIY HUMH.
DopMyIMpOBaTh olpezeeHNe napajuIeIbHbIX IJIOCKOCTEH,
(dbopMynpoBaTh M J0Ka3bIBaTh YTBEPXKIACHHS O MPU3HAKE U CBOMCTBaX
MapajuleNIbHBIX IIOCKOCTEH, HCIOJIb30BaTh J3TU YTBEPKACHUS IIPU
peLIeHUH 3aau.

OObsicHATh, Kakas (urypa Has3pIBaeTCs TETPAdAPOM M Kakas
napajiesIenune oM, IOKa3bIBaTh Ha YepTekax U MOJEISIX UX HIEMEHTHI,
n300pakaTh 3TH (QUTYpPHI HA PUCYHKAX, WILTIOCTPUPOBATH C UX MOMOILBIO
pa3NUyHbIe CIy4au B3aMMHOIO PACIOJIOKEHMsI NPSMBIX U IIOCKOCTEH B




MPOCTPAHCTBE; (OPMYIUPOBATH U JI0KA3bIBATh YTBEPHKACHUS O CBOMCTBAX
napajuiefienunena; OOBACHATh, YTO HA3bIBACTCS CEUEHUEM TeTpadpa
(mapannenenurnena), pemarh 3a/1a4l Ha IOCTPOCHUE CEYEHUI TeTpasipa U
napajuleJIenuIe a Ha YEPTEKE.

[Tepnienaukyss
PHOCTH
HPSIMBIX U
IJIOCKOCTEM
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@opMynupOBaTh  ONPEICIICHHE  NEPHEHAUKYISIPHBIX — NPSMBIX B
IIPOCTPAHCTBE; ¢opmynupoBaTh W JOKa3bIBaTh  JIEMMY O
NEPIECHIUKYJIAPHOCTH ABYX IApPAJIENBHBIX MPSIMBIX K TPETbEH MPSAMON;
(opMyIHpOBATH ONpeNIeTeHNE TPSIMO, TEPIEHANKYISPHOM K TIOCKOCTH,
U IPUBOAUTH WILTIOCTPUPYIOILKE IPUMEPBI U3 OKpPY’Karolled 00CTaHOBKH;
(bopMyIHpOBaTH U JIOKA3bIBATh TEOPEMBI (MIPSAMYIO U OOpaTHYIO) O CBSI3U
MEXJYy MapajuIeIbHOCTBIO MPSAMBIX M HX MEPHEHAUKYIIPHOCTBIO K
IJIOCKOCTH, TEOPEMY, BBIPAKAIOIIYIO IPU3HAK NEPIECHAUKYIIPHOCTH
IPSIMOW U IIJIOCKOCTH, U TEOPEMY O CYIIECTBOBAHHUU M €IUHCTBEHHOCTH
NIpsIMOM, NPOXOJAIIEH 4Yepe3 NaHHYI0 TOYKY M IEpPIECHIUMKYISPHOW K
JAHHOW IUIOCKOCTH; pEIlaTh 3aJa4d Ha BBIUMCICHHME U J0Ka3aTeNIbCTBO,
CBSA3aHHBIE C IIEPIIEHINUKYIAPHOCTHIO IPSIMOM U INIOCKOCTH.

OOBACHATH, UTO TaKOE NEPHEHIUKYJSAP M HAKIOHHAS K IJIOCKOCTH, YTO
HAa3bIBACTCS MPOEKIMEN HAKIOHHOW, YTO HA3bIBACTCA PACCTOSIHUEM: OT
TOYKHM JI0 IUIOCKOCTH, MEXKIY MapaJlIeIbHBIMU IIJIOCKOCTSAMHU, MEXIY
MapaJUICIbHBIMU TNIPSAMOM M IUIOCKOCTBIO, MEXKIY CKPEILIMBAIOIIUMHUCS
OpsiIMbIMM;  (OPMYJIHMpPOBaTh W JOKa3blBaTh  TeOpeMy O  TpEX
NEPIIEHANKYIISAPaX ¥ MPUMEHSTH €€ NP PEUICHUHU 3a/1a4; OOBSICHSITD, YTO
TAaKO€ OPTOrOHAIbHAS MPOEKUUs TOYKH ((Urypbl) Ha IUIOCKOCTb, U
JOKa3blBaTb, 4YTO  NPOEKIMEHM  NpsAMOM  Ha  IUIOCKOCTh,  HE
NEPIEHANKYIISPHYIO K 3TOW MPSAMOM, SBISETCS NpsAMasi; OObACHATh, 4TO
HAa3bIBACTCS YTJIOM MEXAY NPSAMOU U IUIOCKOCTBIO U KAKMM CBOMCTBOM OH
obnanaer; OOBSCHSTD, YTO TAKOE LIEHTPAIbHAS MIPOEKIUS TOUKH ((HUryphl)
HAa IIJIOCKOCTb.

OOBscHATH, Kakasg (urypa Ha3bplBaeTCsl JBYTPaHHBIM YIJIOM U Kak OH
HU3MEPSIETCs; JOKa3blBaTh, YTO BCE JIMHEWHBIE YIVIBI JABYTPAHHOIO yrja
paBHBI  ApPYr  JApPYry; OOBACHATb, YTO Takoe€ Yol  MEeXIy
MIEPECEKAIOIIMMHUCS IIJIOCKOCTSMU U B KAaKUX Ipelerax OH H3MEHSETCs;
(opMyIMpOBAThH ONpEAETICHNE B3aUMHO MEPIEHIUKYISIPHBIX TIOCKOCTEH,
(hopMynupoBaTh u JTIOKa3bIBaTh TEOpeMy 0 IIPU3HaKe
NEPIEHIUKYISIPHOCTH  JABYX  IUIOCKOCTEH; OOBSICHATh,  Kako
napajjiesienune]l Ha3blBae€TCs MPAMOYTOJIBHBIM, (OpPMYyIHpOBaTh U
JI0Ka3bIBaTh YTBEP)KJIEHUS O €ro CBOMCTBAaX; OOBSICHATH, Kakas (urypa
Ha3bIBAETCS MHOTOTPAHHBIM (B YaCTHOCTH, TPEXTPAHHBIM) YIJIOM M Kak
Ha3bIBAIOTCA €r0 JJEMEHThI, KaKOWM MHOTOIPAaHHBIA YIOJ Ha3bIBaeTCs
BBIMYKJIBIM; (OPMYJIMPOBAaTh U JOKa3bIBaTh YTBEP)KICHHE O TOM, UTO
Ka)XJIbI{ TUIOCKUM yroJI TPEXTPaHHOTO YIJIa MEHBIIE CYMMBI JIBYX JIPYTUX
IJIOCKUX YIVIOB, U TEOPEMY O CyMME IUIOCKHX YIJIOB BBIITYKJIOTO
MHOT'OTPaHHOIO YIJIA; pelIaTh 3a/1a4¥ Ha BBIYHACIECHUE U JOKA3aTeIbCTBO C
HCIIOIb30BAHUEM TEOPEM O NMEPIEHIUKYIISIPHOCTU NPAMBIX U INIOCKOCTEN,
a Takke 3aJadyd  Ha IIOCTPOCHHE CEYEHUW  MPSMOYTOJIBHOTO
napajuleJIenuIea Ha YepTexe.

MHororpansau
KH

14

OObsicHATh, Kakasg (urypa Ha3bplBaeTCsI MHOTOTPAHHUKOM M  Kak
Ha3bIBAIOTCA  €r0  DJIEMEHTBI, KAKOW MHOTOIPAHHHMK  Ha3bIBACTCS
BBIITYKJIBIM, TNPUBOJUTH IMPHUMEPHl MHOTOIPAaHHUKOB; OOBSICHSATH, 4TO
TaKOE€ I'e€OMETPUYECKOe Teso; (HOpMyIupoBaTh M JOKa3blBaTh TEOPEMY
Diinepa Ui BBINYKJIBIX ~ MHOTOIPAHHHMKOB;  OOBSICHATH,  Kakou
MHOTOTPaHHHUK HAa3bIBAETCSl NMPU3MOM M KAK HA3bIBAKOTCSl €€ JIIEMEHTHI,




Kakas mOpu3Ma Ha3bIBaeTCsl  MPSIMOM, HAKIOHHOM, MPaBUJIbHOM,
n300pakaTh MPU3MBI HA PUCYHKE; OOBSCHATH, YTO HA3bIBACTCS ILIOLIA/IBIO
MOJIHOM (OOKOBOM) MOBEPXHOCTHU MPHU3MBL, U JOKa3blBaThb TEOPEMY O
iom@aaun OOKOBOW MOBEPXHOCTU MPSMOU MPHU3MBI; BHIBOJUTH (HOPMYITY
IUIOU[AIM OPTOTOHANILHOM MPOEKIMH MHOTOYTOJbHUKAa M JOKa3bIBaTh
pocTpaHcTBeHHYIO TeopeMy [ludaropa; pemars 3agaun Ha BBIYHCICHHUE
Y JI0Ka3aTelIbCTBO, CBSI3aHHBIE C MPU3MOH.

OOBACHATh, KAaKOM MHOTOTPAaHHMK HA3bIBACTCS MUPAMUAON M Kak
Ha3bIBAIOTCA €€ DJIEMEHTHhl, YTO HAa3bIBACTCS IUIOMIAAbI0 MOJHOM
(OOKOBOI) TOBEPXHOCTH MMUPAMHJIBI; OOBACHATH, Kakas MHUpaMHIA
Ha3bIBAETCS MPABWIbHOM, JOKa3blBaTh YTBEP)KIEHUE O CBOMCTBax eé
OOKOBBIX p&Oep M OOKOBBIX TpaHEW W Teopemy O IUIomaau OOKOBOM
MMOBEPXHOCTH MPABUJIbHON MUPAMUJIBL, OOBICHATH, KAKOH MHOTOTPaHHHUK
Ha3bIBAETCSl YCEUEHHOW NMUpPaMMJION M Kak Ha3blBalOTCA €€ 3JIEMEHTHI,
JI0Ka3bIBaTh TEOPEMY O TIUIOIMIAI OOKOBOW IMOBEPXHOCTH MPABHILHOM
yCeUu€HHOW  NUpaMuIbl;  peliaTh  3aJadyd  Ha  BBIYUCIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C MHUpaMUAAMU, a Takke 3a7aud Ha
IIOCTPOEHHE CEUEHUI TUPAMUJ] Ha YEPTEXKE.

OOBACHATh, KaKME€ TOYKH HA3bIBAIOTCS CUMMETPUYHBIMU OTHOCHUTEIHHO
TOYKH (MPSMOMW, TUIOCKOCTH), YTO TaKoe IEHTP (OCh, IUIOCKOCTH)
CUMMETpUU (PUTYpBI, TPHUBOIUTH MPHUMEPHl (GUTYP, OO0IAIAIONIUX
AJIEeMEHTaMU CUMMETPUH, a TaKkKe MPUMEPbl CUMMETPHUH B apXUTEKTYpE,
TEXHUKE, TPHUPOJE; OOBACHATh, KAKOM MHOTOTPAHHUK Ha3bIBACTCS
MpaBWIbHBIM,  JIOKa3bIBaTh, UYTO HE CYHIECTBYET  MPaBHIBHOTO
MHOTOTPaHHUKA, TPAHSIMU KOTOPOTO SIBJISIOTCS MPaBUIIbHBIE N-YTOJIbHUKA
mpu n > 6; OOBACHATH, KaKue CYIIECTBYIOT BHJbI TPaBUIbHBIX
MHOTOTPaHHUKOB M KAaKUMU 3JIEMEHTaMH CUMMETPHUH OHU 00J1aJ1at0T.

6 | [ToBTOpeHwme 6
11 kaace
Ne | HammenoBan | Koanu IInanupyemsbie o0pa3oBaTebHbIE Pe3yabTATHI
1/ | ue pa3jieJioB U | €CcTBO
TeM 4acoB
Mopayab «Aaredpa»

1 | Tpuronomerpu 20 Ilo rpadpukam ¢yHKIMI oNMCHIBaTh HX CBOWCTBA (MOHOTOHHOCTH,

YecKHe OTPaHUYEHHOCTh, YETHOCTH, HEYETHOCTH, MEPUOJUYHOCTH). [IpUBOIUTH

byHKIIH npuMepbl GYHKUUH (3alaHHBIX C MOMOINBI0 (opMyssl WK rpaduka),

oOjaiarolmux 3aJaHHBIMA CBOMCTBAMHU (HAIpUMEpP, OrPAHUYEHHOCTH).
Pa3psAcCHATH CMBICT NEPEUYMCICHHBIX CBOMCTB. M300paxkaTh rpadpuku
CIIOKHBIX (YHKIMHA C TOMOIIBIO TpadoroCTpoOUTeNeii, ONMUCHIBaTh HX
cBoiicTBa. Pemare mnpocTelline TPUTOHOMETPUYECKHE HEPABEHCTBA,
HCIIONb3Ys rpaduk GbyHKIIH. Pacno3naBate rpaduxu
TPUTOHOMETPHUECKUX (byHKIHH, rpaduku 00paTHBIX
TpUroHoMerpuueckux ¢GyHkiuil. IIpuMeHATh W 10Ka3bIBaTh CBOMCTBA
o0paTHBIX  TpUroHomerpuueckux  ¢yHkumid.  Ctpouth  rpaduku
JJIEMEHTapHbIX (QYHKIUN, HCIONB3YsSd TrpadoroCTpOUTENN, H3ydaTh
CBOWCTBa 3JIEMEHTapHbIX (YHKIMHA Mo uX rpaduxam, (HopMyIHUpoBaTh
TUIIOTE3bl O KOJIMUYECTBE KOPHEH ypaBHEHUH, COAEPIKAIINX dJIEMEHTapHbIe
GyHKIMH, W TPOBEPATh HX. BBIMONHATH MpeoOpa3oBaHus TpaduKoB
AJIEMEHTAPHBIX (PYHKIMH: MapajuIeIbHBIA TIEPEHOC, pacTsKeHUe (CKaTHE)
BIOJb OCU opAuHaT. lIpuMeHATH [pyrue »3jIeMeHTapHbIE CHOCOOBI
NOCTPOEHMsI  rpauKoB. YMEThb MNPHUMEHATh pa3IM4YHbIE  METOJIbl




J0Ka3aTeJIbCTB HCTHHHOCTH.

[IpousBoaHas
u eé
r€OMETPUYECK
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IIpuBoguTe mnpHUMEpPbHl MOHOTOHHOW YMCIIOBOM IIOCIEA0BATEIBHOCTH,
UMEIEe  mpenes. BerumcnaTe  npenensl  IOCIEA0BaTENbHOCTEH.
BpIsscHATB, SABISIETCA JIM MOCHEAOBATENBbHOCTh cxonsuiencsa. [IpuBoauts
OpUMepbl  (YHKUUH,  SIBISAIOLIMXCS  HENPEPbIBHBIMH,  HWMEIOIIUX
BEPTUKAIbHYIO, TOPU30HTAJIbHYI0 ACHUMITOTY. 3alUChIBaTh YpaBHEHHE
KaX/10i M3 3TUX aCUMOTOT. YMETh 1O Irpapuky (QYHKUIUHU ONpenensTh
IIPOMEXYTKH HENPEPHIBHOCTU U TOYKU Pa3pblBa, €CIU TAKUE HMEIOTCA.
VYMerb A0Ka3bBaTh HeNpepbIBHOCTh (yHKiuu. Haxonuts yriosoit
KO3 PHUIMEHT KacaTenbHOW K rpaduky (yHKIMM B 3aZaHHOM TOYKE.
HaxoouTe MIHOBEHHYIO CKOPOCTb JBHMKEHUS MATE€PUAIBHOM TOYKH.
AnHanu3upoBaTh MnoBeneHUe (DYHKIHMA Ha pa3lIUYHBIX y4acTKax 00JacTu
OTIpeJIeJICHUs, CPABHUBATH CKOPOCTH Bo3pacTaHus (yObIBaHUs) (DYHKITHIA.
Haxomute  mpousBoaHblE — 3leMEHTapHbIX  QyHkumid.  Haxoautsb
[IPOM3BO/IHBIE CYMMBbI, IPOMU3BEJIEHHS M YACTHOTO JABYX (YHKUUH,
npou3BoaHy0 ciiokHod ¢yakimu y = f (kx + b). OOBICHIATH H
WUIIOCTPUPOBATh IOHATHE IpeAena nocienoBarenbHocTd. IIpuBoguTs
IIpUMEPBl MOCIEA0BATENbHOCTEH, HMMEIOIMX Mpeae] U HE HMMEIOIIUX
npenena.  Ilomp3oBaTbes  TeopeMOM O mpenelie MOHOTOHHOM
OrpaHUYEHHON MOCIIEA0BATEIbHOCTH.

BeiBoauTh (hopMysibl ATUMHBI OKPYXKHOCTH U IUIomaau Kpyra. OObsICHSTH
U WUTIOCTPUPOBATh TOHATHE Tpeaena (yHKUUU B Touke. [IpuBoauTh
npuMepbl  (QYHKIMM, HE MMEIOUMX Ipeaeiaa B HEKOTOPOH TOouKe.
Beraucnare npenens! GyHKIUN. AHAIM3UPOBATH MOBeeHNE (QYHKIMNA Ha
pa3NMYHBIX y4yacTKax oOyiacTH onpeaeneHus. HaxoauTb acuMOTOTHI.
Boruncnsate npupanienve QyHkuuu B Touke. COCTaBIsATh U UCCIIENOBATh
pa3HOCTHOE OTHoIIeHue. HaxoauTe mpenesn pasHOCTHOIO OTHOILEHUS.
Bbruncnsate  3HaueHMe  OPOU3BOJHOW  (QYHKIMHM B Touke (IO
ompenenenuto). Haxomuts yriaoBoil koadduuumeHT KacaTtenbHOM K
rpaguky (QyHKIMU B TOYKE C 3aJaHHOM aOciuccoil. 3amuchiBaTh
ypaBHEHHME KacaTellbHOW K TpapuKy (QYHKUUH, 33JaHHOM B TOUKE.
Haxomute mnpous3BoaHyIO CiOXKHONW (GYHKIUH, OOpaTHOW (QYHKIUH.
[IpuMeHsITh NOHATHE IPOU3BOIHOM NIPU PELICHUH 3a1a4.

IIpumeHeHne
MIPOU3BOJHOMN
K
HCCJIeIOBaHUIO

byHKIMMA
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HaxoauTs BTOpYO0 IPOM3BOJHYIO U YCKOPEHHUE IPOIIECcca, ONMUCBIBAEMOTO
¢ omo1Ibio popmyisl. HaxouTh NpOMEXYTKH BO3pAaCTaHUs U YObIBaHHS
GbyHKIUH.

Jloka3pIBaTh, YTO 3aJaHHas (QYHKUUs Bo3pactaer (yObiBaeT) Ha
YKa3aHHOM npoMexyTke. HaxoauTh TOYkM MHHMMyMa U MakCUMyMma
¢bynkuuu. Haxoaute Hanbosbliee 1 HaMMEHbIlIee 3HaYeHUsl (PYHKIUU Ha
orpe3ke. Haxomuth HamOosblllee M HauMEHbIIEe 3HAYEHUS (QYHKIIUH.
HccnenoBath (yHKIUIO ¢ HOMOULIBIO IIPOU3BOIHON U CTPOUTH €€ rpaduk.
[IpyuMeHsTh MPOU3BOJHYIO MPHU PELICHUH TEKCTOBBIX, T€OMETPUUYECKUX,
(U3NYECKUX U APYTHX 33/a4.

Nurterpan
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Beruucnsate  npuOmmkEHHOE  3HAYEHWE  TUIOMIAAM  KPUBOJWHEHHOM
Tpaneuuu. Haxoauts nepBooOpasubie GyHKIM: y =x p, tae p O R, y =
sin X, y = cos X, y = tg x. Haxonuts nepBoobpa3usie pynkumii: f (x) + g
(x), kf (x) u f (kx + b). Berancnsats miomaam KpuBOJIMHEHHOM Tpanenuu ¢
nomotpio dopmynsl Herotona—IJleionnma. Haxonuts npuOimkEHHBIE
3HAYEHUS UHTETPAJIOB. BBIUMCIIATH M0l KPUBOJIMHENHON TPAIIEIUU C
ITOMOIIIBIO UHTErpaa.

KomOunatopu
Ka M DJIEMEHTHI
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[IpumeHsITh NpU pEelIEHUM 33Jad METOJ MaTeMaTUYeCKOM WMHIYKIUH.
[IpumeHsTh NpaBUIIO MPOU3BEACHUS TMPH BBIBOAE (QOPMYJIBl 4YHUCIA




TEOPUHU
BEPOSATHOCTEM

nepectaHoBoK. Co3gaBaTh MAaTeMaTH4YECKHUE MOJENH JUISl  PELICHUS
KOMOMHATOPHBIX 3a/a4 C TOMOLIbI0 MOJCYETa YHCIAa pa3MeEIleHU,
IIEPECTAaHOBOK M coueTaHu. HaxoguTh 4YHMCIO IEPECTaHOBOK C
MOBTOpeHUsIMH. Pemars KOMOMHATOpHBIE 3agaud, CBOJSIIMECT K
NoJICUETy YHUClla COYETaHHUH ¢ MOBTOpeHusMHU. IIpumenars Qopmyny
o6unoma Hprotona. IIpu Bo3BeneHMM OMHOMa B HATYypaJbHYIO CTEICHb
HaxXoAuTh OMHOMHUANIbHBIE KO3((UIMEHTHl IPU MOMOUIM TpPeyrojbHUKa
Iackans.

IIpyBoauTE MHpUMEPHI CIIyY4alHBIX, JIOCTOBEPHBIX M HEBO3MOXKHBIX
cOOBITHI. 3HATh OIpeaeieHHe CyMMBbl U MPOU3BEICHHUS COOBITHIA. 3HATH
OIpEJIeJIEHUE BEPOSATHOCTH COOBITUS B KJIACCHUYECKOM ITOHMMAaHUM.
[IpuBoauTE pUMEpPBl HECOBMECTHBIX COObITHMH. HaxonuTh BEpOATHOCTH
CYMMBl HECOBMECTHBIX COOBITHMH. HaxoauTb BEpOATHOCTE CyMMBI
MPOU3BOJBHBIX  coObITHI. MMmers mpencraBieHue 00 — yclIOBHOM
BEPOSATHOCTH COOBITHI. 3HaTh CTPOroe OIpe/eieHne HE3aBUCUMOCTH
JIBYX COOBITHIA.

HNwmerp mpencTaBieHHME O HE3aBUCUMOCTH COOBITUH M HAaXOIUTh
BEPOSATHOCTh COBMECTHOTO HACTYIUIEHUS TaKUX COOBITUN. Bprumcisrs
BEPOATHOCTb IOJIyY€HUSI KOHKPETHOI'O YHMCIIA YCIIEXOB B HCIBITAaHUSIX
bepnynnu.

CraTtuctuka

3HaTh MOHATHE CIIY4allHOM BEJIWYMHBI, MPEJICTABIATH pPACIPEICICHUE
3HAYEHUW JIUCKPETHOM CIy4yallHOM BEJIWYMHBI B BHJIE€ YaCTOTHOWU
TaONMUIbI, TOJUTOHa YacTOT (OTHOCHTENBHBIX 4acToT). [IpenctaBisTh
pacupenesleHe 3HAYEHUH HEIPEPBIBHOM CIIy4aliHOM BEJIMYUHBI B BHJIE
YacTOTHOW TaONMIBI W THCTOTPpaMMBL. 3HATh TMOHSTHE TEHEPalbHOM
COBOKYMHOCTH U BBIOOPKHU. [IpMBOIUTH MpUMEpHI PENpe3eHTATUBHBIX
BHIOOPOK  3HAYEHWH  CIy4alHOH  BENWYMHBL.  3HaTh  OCHOBHBIE
LIEHTpaJbHbIE TEHJCHIIMHM: MOJy, MeauaHy, cpeanee. Haxoauth
LEHTPaNbHbIE TEHICHIIMM Y4YeOHBIX BHIOOpPOK. 3HaTh, Kakas U3
LIEHTPAIbHBIX  TEHJCHIMA  HAWJIY4IIUM  00pa3oM  XapaKTepHU3yeT
COBOKYNHOCTb. VIMETh MpeACTaBIEHHE O MaTeMaTHYECKOM OXUIaHUU.
Beruucnsate  3HaYeHHME  MAaTeMaTUYeCKOro — OXKHJAHMS — CIy4daiHOM
BEJIMYMHBl C KOHEYHBIM YHCIOM 3HAYEHUW. 3HATh OCHOBHBIE MEpbI
pazOpoca 3HaueHWUW CIydyalHOW BEIWYUHBI: pa3Max, OTKJIOHEHHE OT
cpenHero u aucnepcuto. Haxoauts Mepsl pazdpoca ciiydaiiHON BETMYUHBI
¢ HEOOJIBIITUM YHCIIOM PA3IMYHBIX €€ 3HAUCHUH.

IToBTOpEeHME
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Moayasb «I'eomerpus»

Humeap,
KOHYC, IIap
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OOBSCHATD, UTO TAKOE IIIMHAPUYECKAs! IOBEPXHOCTD, €€ 00pasyrolue u
0Ch, KaKO€ TeJI0 Ha3bIBACTCsA IMWIMHIAPOM U KaK HAa3bIBAIOTCS €ro
ANIEMEHTHI, KaK MOJYYUTh HUIUHAP MYTEM BpAILIEHUS MPSIMOYTOJIbHUKA;
n300pakaTh NUJIUHAP M €ro CEUCHMs TJIOCKOCTHIO, MPOXOIAIICH depe3
0Cb, W TUIOCKOCTBIO, TMEPHEHAUKYISIPHOM K OCH; OOBSICHATH, UTO
MIPUHUMAETCS 32 IUIONIa b OOKOBOM MOBEPXHOCTH IUIUHIPA, U BEIBOAUTH
(hopMyIIBI 11 BBIYUCIICHUS OOKOBOM M TIOJHOW MOBEPXHOCTEH IIIUHAPA;
pemaTth 3aJadud Ha BBIUMCICHHWE H JIOKA3aTeNbCTBO, CBSI3aHHBIE C
LUJIAHIPOM.

OOBACHATD, YTO TaKO€ KOHHUYECKas IOBEPXHOCTh, €€ oOpasyrolue,
BEpUIMHA U OCh, KAKOE TEJIO0 HA3bIBAETCSI KOHYCOM M KaK Ha3bIBAIOTCS €0
9JIEMEHThI, KaK IMOJIy4UTh KOHYC MYTEM BpAILIEHUS MPSIMOYTOJIHLHOTO
TPEYTONbHHUKA, MW300pakaTb KOHYC M €ro CEYCHHs TUIOCKOCTHIO,
MPOXOSIICH Yepe3 OCh, M IUIOCKOCTHIO, MEPNEHAUKYISIPHON K OCH;




OOBSICHATB, YTO IPUHUMAETCS 3a IJIOIIAAb OOKOBOM MOBEPXHOCTH KOHYCA,
Y BBIBOJAUTH (POPMYIIBI Ul BBIYUCICHHS IUIOMIAJeH OOKOBOW M IOJHOM
IIOBEPXHOCTEN KOHYCa; OOBACHATH, KAKOE TEJIO HA3bIBAETCSA YCEUEHHBIM
KOHYCOM M KakK €ro IOJy4UTb IIyTEM BpallEHUs MIPSIMOYIOJIbHON
Tpamnenuy, BBIBOAUTH (GOpPMYIy Ul BBIYMCICHMS IUIOIIAAM OOKOBOM
MIOBEPXHOCTH YCEYEHHOI'O KOHYCa; pellaTh 3a/Jayd Ha BBIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C KOHYCOM U YC€YEHHBIM KOHYCOM.
dopmynupoBaTh omnpeaeneHus chepbl W IIapa, MX I[EHTpa, paauyca,
JMaMeTpa; UCCIeloBaTh B3aMMHOE PACIOOoKeHHE C(hepbl U IUIOCKOCTH,
GbopMyIHpOBaTh ONpEAETIEHUE KacaTelNbHOW IUIOCKOCTH K  cdepe,
(GbopMynMpoBaTh U JIOKa3blBaTh TEOPEMBl O CBOMCTBE WU IIpPU3HAKE
KacaTeJIbHOMI IIIIOCKOCTH, 06T:SICH$ITB, 4TO IMPUHHUMACTCA 3a IUIOLIAIb
cheppl M Kak OHAa BBIPAXKAETCS dYepe3 paauyc cdepsl; HCCIel0BaTh
B3alMHOE paclojoXeHUe cepbl U NpsIMON; OOBSICHATH, Kakas cdepa
Ha3bIBAETCS BIMCAHHON B LIMIMHIPUYECKYIO (KOHHYECKYIO) TOBEPXHOCTh
W KAaKHC KPHUBBIC TIIOJYYAKOTCA B CCUCHHAX HHHHHI{pH‘IGCKOﬁ u
KOHMYECKOM MOBEPXHOCTEH pa3IMyHBbIMU IJIOCKOCTSMU; PELIaTh 3a7a4H, B
KOTOPBIX (PUTYpUPYIOT KOMOMHAIIMY MHOIOTPAHHUKOB U TEJ BPAIICHHUS.

O0BEMBI TEII
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OOBACHATb, KaK M3MEpSIOTCS OO0BEMBI TeNl, NPOBOJS AaHAJIOTHIO C
M3MEPEHUEM IUIOMIAJIe MHOTO YTOJBHUKOB; (POPMYIHPOBATH OCHOBHBIC
CBOWCTBA OOBEMOB M BBIBOJUTH C MX MOMOIIBIO (opMyny oObEMa
IIPSIMOYTOJIBHOTO ITapAJUICIICIIUIIEA.

dopmynupoBaTh U JOKa3bIBaTh TEOPEMBbI 00 00BbEME MPSIMON MPHU3MBI U
00BbEME LMIIMH/PA; pelIaTh 3aJa4l, CBSI3aHHbIE C BHIYMCIEHUEM 00bEMOB
9THUX Tel.

BoiBomuTh MHTErpaibHyt0 (QOpMYIy JUIsl BBIUMCICHHUS OOBEMOB Tel U
JIOKa3bIBaTh € €€ MOMOIIbIO TeOpeMbl 00 00bEME HAKJIOHHON NMPHU3MBI, 00
o0béMe mnupamuabl, 00 00bEME KOHyca; BBIBOAUTH (QOPMYJBI IS
BBIUUCIIEHUS] OOBEMOB YCEUEHHOW MNUPAMUIbl U YCEUEHHOIO KOHYCA;
peliaTth 3a1a4u, CBA3aHHbIE C BHIYMCIEHUEM 00BEMOB 3TUX TEl.
dopmMmynupoBaTh U J0Ka3blBaTh TeopeMy o0 o0béMe mapa u ¢ eé
MTOMOIIBIO BBIBOJUTE (hOpMYITy IUIOIIA U c(hephl; BBIBOAUTH POPMYITY JUIS
BBIUUCIIEHUS] 00BEMOB 1IIAPOBOTO CEIrMEHTa U LIapOBOI0 CEKTOpa; peuaThb
3aJla4M ¢ puMeHeHneM (GopMyl1 00BEMOB Pa3IMUHbIX TEIN.

Bekrops! B
IIPOCTPAHCTBE

@opMyIMpOBaTh ONpPEACIECHUE BEKTOpPA, €r0 JJINHBI, KOJUIMHEAPHBIX H
PaBHBIX BEKTOPOB, NPUBOAUTH MNPUMEPHI (UINYECKUX BEKTOPHBIX
BEJINYHH.

OOBSCHATh, KaK BBOJATCS NEHCTBHUS CIIOXKEHHS BEKTOPOB, BBIYMTAHUSA
BEKTOPOB U YMHOXXEHMsI BEKTOpa Ha 4YHMCIIO, KAKUMHU CBOWCTBAaMU OHH
o0nanaror, YTO  Takoe  MpaBWJIO  TPEYroJbHUKA, MIPaBUIIO
napajuiejiorpaMma M IpPaBUIO MHOTOYTOJIBHMKA CJIOKEHUS BEKTOPOB;
peliaTth 3aa4u, CBI3aHHbIE C JEHCTBUSMU HaJl BEKTOPAMH.

OOBsCHATb,  KaKMe€  BEKTOpbl  HAa3bIBAIOTCS  KOMIUIAHAPHBIMU;
dbopMynupoBaTh M JOKa3blBaTh  YTBEpPXKJIEHHE O  IPHU3HAKE
KOMILUIAHAPHOCTH TPEX BEKTOPOB; OOBACHATH, B YEM COCTOUT IPABHIIO
napajuiefienunesa  CIOXKeHHs TpEX  HEKOMIUIAHApHBIX  BEKTOPOB;
(bopMyIMpOBATH U JIOKA3bIBATH TEOPEMY O PA3JIOKEHHUU JTIOOOT0 BEKTOpa
IO TPEM JTaHHBIM HEKOMIUIAHAPHBIM BEKTOPAM; MPUMEHATh BEKTOPBI IIPH
pELIEHNY T€OMETPUUYECKUX 3aa4.

MeTton
KOOpAHHAT B
MIPOCTPAHCTBE.
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OOBsACHATb, KaK BBOJUTCS MpPSIMOYTOJIbHAs CUCTeMa KOOpJAMHAT B
MPOCTPAHCTBE, KaK OMNPENENSIOTCS KOOPAWHATHI TOYKU U KaKk OHH
Ha3bIBAIOTCS, KaK OMpPEJENSIIOTCS KOOPJMHATHI BEKTOpa; (hOpMyIHpoBaTh




JIBMKEeHUS

U J0Ka3bIBaTh YTBEPXKIEHUS: O KOOPAMHATaX CyMMbl M Pa3HOCTH JBYX
BEKTOPOB, O KOOpAMHATaX IPOU3BEJCHHUS BEKTOpa Ha YHUCIO, O CBS3H
MEXJy KOOpAMHAaTaMM BEKTOPAa W KOOpAMHATAMU €ro KOHLA U Hayaia;
BBIBOJMTHh W HCIIONB30BaTh NMPU PELICHUH 3a4a4 (HOpMYJIbl KOOpIWHAT
CepeliMHbl OTpe3Ka, JJIUHBl BEKTOpa M PACCTOSIHUA MEXIY JBYMs
TOYKaMH; BBIBOJUTH ypaBHEHHE CQephl JAHHOTO pajuyca C LEHTPOM B
TAHHOW TOYKE.

OOBACHATH, KaK OINPENENAETCs YroJl MeXAY BeKTOopamu; (GOopMyIHpOBaTh
OIpEeJIeJIEHUE CKAJSIPHOIO IPOU3BEJECHUS BEKTOPOB; (hopMynupoBaTh U
JIOKa3bIBaTh YTBEPXKACHUS O €ro CBOMCTBAX; OOBSCHATH, KAK BBIYMCIHUTD
yrojl MeXAy [IByMs HpSIMbIMHM, a TaKXe Yrojll MeXAy MNpsAMOH WU
IUIOCKOCTBIO, ~ HCIOJBb3ysd  BBIPAKEHHE CKAISIPHOTO  MPOU3BEICHHS
BEKTOPOB Ye€pe3 HUX KOOPAMHATHI;, BBIBOJUTH YypaBHEHHE IUIOCKOCTH,
MPOXOAAIICH Yepe3 JaHHYI0 TOUKY M TEPIEHAMKYIIPHOH K JaHHOMY
BEKTOpY, U (OpMyJy PacCTOSHUSA OT TOYKU JO IUIOCKOCTH; IPUMEHSThH
BEKTOPHO-KOOPAWHATHBIA METOJI IIPH PEIICHIH T€OMETPHUYECKUX 3a7ad.
OOBACHATH, UTO TaKOE€ OTOOPaKEHHE MPOCTPAHCTBA HA ce0sl U B KaKOM
Cllyyae OHO HA3bIBACTCS JBM)KEHHEM NPOCTPAHCTBA; OOBSACHATH, UYTO
TAaKO€ IIEHTPaJbHAs CHMMETPHUS, OCEBas CHUMMETPHs, 3epKajbHas
CUMMETpPHUS U MapauleibHbI MEepeHoC, 0OOCHOBBIBATH YTBEPXKACHUS O
TOM, YTO OTH OTOOpPaXE€HUS TMPOCTPaHCTBA Ha ce0sl  SBIIAIOTCS
JBYODKEHUSIMH; OOBSCHATD, YTO TAaKOE LIEHTPAIbHOE 10100ue (rOMOTETHS)
1 npeoOpa3oBaHue MOA00US, KaK ¢ IOMOIIBI0 PeoOpa3oBaHUs MOAOOHS
BBOJAUTCS TOHATHE NOJOOHBIX (UIYp B HPOCTPAHCTBE; HPUMEHSThH
JBIDKEHUS M TIPEOOpa3oBaHMs MOJ00WS MPU PEHICHHH T'€OMETPHYECKUX
3ajau.

IToBTOpEeHNE
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>l‘r[pI/I HU3YUCHHUH BCCX TEM UCIOJIB3YCTCA BOCITUTATCIIbHBIN IMOTCHIHUAJI YPOKa B COOTBETCTBUH C

paboueii mporpaMMoil BOCITUTAHUSI.




