IHPUMEPHAS TIPOI'PAMMA
CPEJHEI'O (ITOJIHOI'O) OBLIEI'O OBPA3OBAHUA
HA ITPOPUJIBHOM YPOBHE
MATEMATUKA

IHosicHUTEIbLHAA 3aIHCKA

Crartyc 10KyMeHTAa

[IpumepHass mporpamMma TO MaTeMaTHKE COCTaBJieHA Ha OCHOBE (QenepajbHOro KOMIIOHEHTa
TOCYJITapCTBEHHOTO CTaHAapTa cpeaHero (TI0HOT0) o0IIero oopa3oBaHus Ha 0a30BOM ypOBHE.
[IpumepHass mporpaMMa KOHKPETH3HPYET COACPKAHHWE IMPEAMETHBIX TEM 00pa30BaTeIbHOTO
CTaHJapTa U JAaeT MPUMEPHOE pachpeiesicHHe yueOHbIX YacoB IO pa3jieiaM Kypca.

Martepuan, KOTOpbIi B 00s3aT€IbHOM MHUHHUMYME COJAEpXkaHHS OCHOBHBIX 0O0pa30BaTEJIbHBIX
CTaHJapTa BBIICICH KypCUBOM, TO €CTh MOJICKUT M3YUYCHUIO, HO HE BKIIOYACTCS B TPEOOBAHUS K
YPOBHIO IOJIFOTOBKU BBIITYCKHUKOB, BBEJIEH B OCHOBHOE COJIEpKaHUE MPUMEPHOI MporpaMmMbl 0e3
BBIJICJICHUS] KYPCHBOM.

[IpumepHas nporpamMmMa BBITIOJHSET JBE OCHOBHBIE (DYHKIIUU:

WudbopmanmonHo-MeTonyeckas (GYHKIHS TIO3BOJSIET BCEM YyYacTHHKaM 00pa30BaTEebHOTO
mporiecca TONYYUTh TPEACTABICHHE O MLEeJsIX, COACp)KaHUM, OOIIed crpareruu OOydYeHHs,
BOCIIMTAHUSI ¥ Pa3BUTHUS YUAIIUXCS CPEACTBAMH IAHHOTO Y4eOHOTO MpeaMeTa.
OpraHu3alMOHHO-IUIAHUPYIONIas (QYHKIUS NpeaycMaTpUBaeT BbIIEICHUE HTAlloB OO0yYeHHs,
CTPYKTYpPHpPOBaHUE Yy4eOHOTO MarepHaia, ONpENeIeHHE €ro KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX
XapaKTCPUCTUK Ha KaXAOM H3 3TallOB, B TOM 4YHCIC A COACPIKATCIBHOTO HAIIOJIHCHUA
MIPOMEKYTOYHOM aTTECTAIIMH yYaIIUXCS.

[TpumepHas mporpamma sIBJISETCSI OPUSHTUPOM ISl COCTABJICHUSI aBTOPCKUX YUEOHBIX MPOTPaMM U
y4ueOHMKOB. [IpuMepHas mporpamma onpeesieT HHBApHaHTHYIO (00sA3aTeNbHYI0) YacTh Y4EeOHOTO
Kypca, 3a TMpeaeilamMH KOTOPOTO OCTaeTCs BO3MOXXHOCTh aBTOPCKOTO BBIOOpAa BapUATHUBHOM
COCTABIISIIONICH conep)aHusi oOpazoBaHus. [Ipu 3TOM aBTOPHI y4eOHBIX MPOTpaMM M y4eOHHUKOB
MOTYT TPEIJIOKUTh COOCTBEHHBIM MOAXOA B YaCTH CTPYKTYPHpPOBaHHUS Y4eOHOro Mmarepuaia,
OTIpEIeJICHUs] TIOCIIEIOBATEIbHOCTH M3YyYEHUs] 3TOT0 MaTepuaia, a Takke MyTed (opMHpOBaHUS
CUCTEMBI 3HaHHfI, yMeHI/Iﬁ )41 CHOCOGOB ACATCIIbHOCTHU, Pa3BUTUA U COLIUATIU3AIIUN YUAIIIUXCA. Tem
caMbIM TIpHUMEpHAas TMporpaMMma COJCHCTBYET COXPAaHCHHIO EIWHOTO 00pa30oBaTEIbHOTO
MPOCTPAHCTBA, HE CKOBBIBAS TBOPYECKOM WHHUIIMATUBBI YUHUTEIEH W aBTOPOB Y4YEOHHKOB,
MPEJOCTABISCT MIMPOKUE BO3MOXHOCTH ISl pealM3alliil Pa3JIMYHBIX ITOAXO0J0B K TOCTPOCHHUIO
y4e0HOro Kypca.

CTpyKTypa 10KyMeHTa

IIpumMepHas mporpaMma BKJIIOYAET TPU pas3zeiia: NOSICHUTEIbHYIO 3alIUCKY; OCHOBHOE COJEpKaHHUe
C IPUMEpPHBIM paclpesieleHneM Y4YeOHBIX 4acoB IO pasfesaM Kypca; TpeOOBaHUS K YPOBHIO
MIOATOTOBKU BBIITY CKHUKOB.

OO0mas xapakrepucTuKa y4e0HOro npeamera

B npodunbHOM Kypce copepikaHue oOpa3oBaHMs, MPEACTaBIEHHOE B OCHOBHOM WIKOJE,
pa3BHUBaeTCA B CIEAYIOUIMX HAIIPABJICHUAX:

* cucTeMaTH3allus CBEACHUH 0 uuciax; (OPMHPOBAHUE TMPEICTABICHUM O pacHIMpEeHUU
YHUCJIOBBIX MHOXXCCTB OT HATYpaJIbHBIX 0 KOMIIJICKCHBIX KakK crocooe IMOCTPOCHUSA HOBOTO
MaTeMaTUYeCKOro ammapara A pelIeHUs 3a7ady OKPY’KAloIIero MUpa M BHYTPEHHHUX 3aJad
MaTE€MaTUuKH,; COBCPIICHCTBOBAHNEC TCXHUKN BBI‘IHCHGHHﬁ;

* pa3BUTHE M COBEPIICHCTBOBAHWE TEXHHKH alreOpandeckux MNpeoOpa3oBaHUM, peLIeHUs
YpaBHEHUH, HEPABEHCTB, CUCTEM;



* CUCTEMAaTH3allMsl ¥ PACIIUPEHNE CBEIEHUHN O (PYHKIUAX, COBEPIICHCTBOBAHUE IpadUuecKux
YMEHHIi; 3HAKOMCTBO C OCHOBHBIMH HJESIMH M METOJaMH MaTeMaTHYEeCKOTo aHaiu3a B o0beMme,
MO3BOJISIONIEM HCCIIE0BATh 3JEMEHTapHbIe (YHKIWU WM peIIaTh MPOCTEHIINE T'€OMETPHUYECKHE,
¢du3nuecKue 1 Apyrie NpUKIaIHbIe 3a1a4H;

* pacIIMpEeHHEe CUCTEMBI CBEJICHUI O CBOMCTBAX IUIOCKHUX (DUTYp, CHCTEMAaTHIECKOE U3yUeHHE
CBOMCTB POCTPAaHCTBEHHBIX TEJ, PA3BUTHE MPEJICTABICHUI O FTEOMETPUIECKUX U3MEPCHUSX;

¢ pa3BUTHUC HpeI[CTaBJ'IeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTHYCCKHUX 3aKOHOMCPHOCTIAX B
OKpYKalolIeM MHpE;

* COBEpUICHCTBOBAaHMWE MATEMaTH4YECKOTO DPAa3BUTHS JO YPOBHS, MO3BOJIAIONIETO CBOOOTHO
NPUMEHSATh U3y4YCHHBIE (aKThl M METOJbI MPU PEUICHUH 33/1a4 M3 Pa3IMYHBIX Pa3JesioB Kypca, a
TAKXKXC UCIIOJb30BATh UX B HCCTAHAAPTHBIX CUTYaAlUAX;

* (GopMHUpOBaHHE CHOCOOHOCTH CTPOUTH M HCCIENOBaTh MPOCTEHIIME MaTeMaTHYECKUE
MOJCJIH IIPpHU PCHICHUU TIPUKIAJHBIX 3a1a4, 3a4a4 U3 CMCKHBIX JUCHUILIINH, yrny6neHMe 3HAaHUN 00
OCOOCHHOCTSIX MPUMEHEHHS MaTeMaTHYeCKUX METOIOB K MCCIIEJOBAHHIO MPOIECCOB U SIBICHHUN B
MIPUPO/IE U OOIIECTBE.

ean
N3yuyeHne MaTeMaTHKH B CTaplIel IKosie Ha TpodUIHLHOM YPOBHE HAIMPABICHO HA JOCTHKEHHE
CIEAYIOIIUX LETIEH:

e (opMupoBaHue MpeICTaBICHUM 00 HAEAX M METOJaX MaTeMaTHKH, O MaTeMaTHKe Kak
YHUBEPCAJIbHOM SI3bIKE HAyKH, CPEACTBE MOAEIUPOBAHNUS SBJICHUI U MIPOLIECCOB;

e OBJIA/ICHMe YCTHBIM M IHUCBMEHHBIM MAaTEMATUYECKUM S3bIKOM, MaTeMaTHYECKUMHU
3HAaHUSIMHM U YMEHUSIMH, HEOOXOAUMBIMHU JJIs1 U3yUEHHsI HIKOJBHBIX €CTECTBEHHO-HAYUHBIX
JTUCHUIUINH, AJIs MPOJOJKEHHsI 00pa30BaHUsS M OCBOCHHS M30paHHOM CHENMaIbHOCTH Ha
COBPEMEHHOM YPOBHE;

e pa3BUTHE JIOTUYECKOTO MBIIUICHUS, AITOPUTMUYECKON KyJIbTYphl, NPOCTPAHCTBEHHOTO
BOOOpaXXEHUS, Ppa3BUTHUE MATEMaTHYECKOI'O MBIIUIEHUS M MHTYHLUH,  TBOPYECKHUX
CIOCOOHOCTE Ha ypOBHE, HEOOXOAMMOM JUIsI TPOJOJDKEHHS OOpa3oBaHUS M M
CaMOCTOSITENIbHOM JESITEbHOCTH B 00JacTH MAaTEMaTUKU U €€ MPUIOKEHUH B Oynyien
po¢eCCUOHATILHOMN 1eATEIbHOCTH;

e BOCNHMTAHUE CPEACTBAMU MAaTEMAaTHKH KyJIbTypbl JUMYHOCTH: 3HAKOMCTBO C HCTOpHUEH
pa3BUTHsL MaTEMaTHUKH, HBOJIONMEH MaTeMaTHYECKUX MWW, NOHMMaHWE 3HAaYMMOCTHU
MaTeMaTUKH JJIs1 00IIIeCTBEHHOTO Iporpecca.

MecTto npeamMera B 0a3MCHOM Y4eOHOM IJIaHe

CornacHo ®enepanbHOMy 0a3lCHOMY y4eOHOMY IUIaHy AJisi 00pa30oBaTeNbHBIX yUPEKICHUIN
Poccuiickoit @enepanuu A 0053aTETLHOTO U3yUEHHs] MaTEeMAaTUKK Ha 3Tarie OCHOBHOTO OOIIETOo
oOpasoBanus oTBoauTCsA He MeHee 420 4 u3 pacuera 6 4 B Heaemoo. [Ipu sTom ydueOHOE BpeMms
MOJKET OBITh YBEIMYEHO A0 12 YpPOKOB B HEAETIO 3a CUET UIKOJHHOTO KOMIIOHEHTa C Y4eTOM
3JIEKTUBHBIX KypcoB. [IpumepHas nporpamma paccuutana Ha 408 yueOHbIX yacoB. [Ipu sTomM B HElt
MPEIyCMOTPEH pe3epB CBOOOAHOrO ydeOHOro BpeMeHH B oObeme 50 y4eOHBIX YacoB JUis
peanu3ainuy aBTOPCKUX MOJAXO0J0B, UCIIOJIB30BAHUS Pa3HOOOPA3HBIX (OPM OpraHuU3allK y4eOHOTO
nporiecca, BHEIPEHUSI COBPEMEHHBIX METOJ0B 00yUeHHsI U NIeJarOTMYECKUX TEXHOIOTUH.

O01mey4eOHbIe YMEHUS, HABBIKH M CIIOCO0bI 1eITEJIbHOCTH

B xome wu3ydeHMS MaTeMaTHKH B MPOQHIBLHOM Kypce CTapuield IIKOJIBI ydalluecs
MPOJOIDKAIOT  OBNAJIGHUE PAa3HOOOPA3HBIMM  CIIOCOOAMHU  JESTEIBHOCTH, MPHOOPETAIOT H
COBEPILEHCTBYIOT OIIBIT:

NPOBEJCHUSI  JOKA3aTEJbHBIX  PACCYXKICHHH, JIOTUYECKOTO OOOCHOBaHWS  BBIBOJIOB,
WCTIOJNB30BAHUSI  PA3NMYHBIX  S3BIKOB ~MAaTEMAaTHKH JUISI  WJUIIOCTPALMH, HMHTEPIIPETAIUH,
apryMEHTAlluH U JI0Ka3aTeNlbCTBa;



peleHus MMUPOKOro Kilacca 3a1ad U3 pa3iIudHbIX pa3/iesloB Kypca, HOMCKOBOM M TBOPYECKOU
JEeSATEIbHOCTH MPU PEIICHUH 3aa4 MOBBIIEHHOM CJI0)KHOCTH U HETUIIOBBIX 33/a4;

IUIAHUPOBAHMUSI W  OCYILECTBICHMSI AJITOPUTMUYECKOM JESTENbHOCTU: BBINOJIHEHUS U
CaMOCTOSITEJIbBHOTO ~ COCTaBJICHUS  AITOPUTMHUYECKUX  MPEANUCAHUA W MHCTPYKIUH  Ha
MaTeMaTHYeCKOM MaTepHaje; WCIOIb30BaHUSA M CaMOCTOSTEIBHOTO COCTaBIICHHUS (GOpMysT Ha
OCHOBE OOOOIIEHUS YaCTHBIX CIIy4aeB M pE3yJbTaTOB JKCIEPHUMEHTA; BBHIMOJIHEHHS PACUeTOB
MIPAKTHUYECKOr0 Xapakrepa;

MOCTPOEHUSI M HCCIECJOBAHUSA MaTeMaTHUYECKUX MOJENeH [Uisi ONHCAaHUS W PEIICHUS
MPUKIAIHBIX 3a7ad, 3a7a4 W3 CMEXHbBIX JUCIUIUIMH U peaNbHON >KU3HM; NMPOBEPKU U OLIEHKH
pE3yNbTaTOB CBOEH pabOThI, COOTHECEHHS] WX C MOCTABJICHHOM 3a/ayeil, C TUYHBIM KU3HEHHBIM
OTIBITOM;

CaMOCTOSITENIbHOM  paboThl C MCTOYHHKAMU UWHPOpMaIuu, aHanuza, o0000meHus u
CUCTEMATHU3aLMU [TOJIy4YeHHON UHPOpMAaIK, UHTETPUPOBAHUS €€ B INYHBIHN OIIBIT.

Pe3yabTaTrsl 00yueHust

PesynbraTel 00yueHus mpejacraBieHbl B TpeOoBaHMAX K YPOBHIO MOJATOTOBKM MU 3a/alOT
CUCTCMY HWTOI'OBBIX PEC3YyJIbTATOB 06y‘-IeHI/I$[, KOTOPBLIX HOOJDKHBI AOCTHUIaTb BCC BBIITYCKHHUKU,
U3ydaBUIME€ KypCc MaTeMaTHKH MO MPOQHIBHOMY YpPOBHIO, U JOCTH)KEHHE KOTODBIX SBISETCS
00s3aTeNbHBIM YCJIOBUEM TMOJOXKHUTEIBHOM aTTecTallii Yy4YeHUKa 3a Kypc cpeaHed (ITO0JIHOIN)
HIKOJIB. DTH TpeOOBaHMS CTPYKTYpPUPOBAHbI IO TPEM KOMIIOHEHTaM: «3HATh/TIOHUMATh», «YMETHY,
«HCIIOJIB30BaTh HpI/IO6peTCHHBI€ 3HaAHUA W YMCHHUA B HpaKTH‘IGCKOﬁ ACATCIIBHOCTH H
MOBCEIHEBHON »ku3HU». Ilpu 3TOM mocneaHue ABE KOMIIOHEHTHI MPEACTaBJIEHbl OTICIBHO IO
KaX/I0MYy U3 Pa3JIelIoB, COAEPKaAHMS.

OuepueHHbIE CTAaHAAPTOM PAMKH COAEP)KaHUS U TPEOOBaHUI OPUEHTUPOBAHBI HA Pa3BUTHE
ydamuxcsa 1 HE JOJDKHBI MPEIIATCTBOBATL JOCTUKCHHUIO 0oJiee BLICOKUX ypOBHeﬁ.

Oobs3areabHoe coaep:kanue (420 4)

YUCJIOBBIE U BYKBEHHBIE BBIPAYKEHUS (70 4)

Henumocts uenbix uucen. Jlenenue ¢ ocratkoMm. Cpaenenus. Pelienune 3agad ¢
LETIOYNCICHHBIMU HEU3BECTHBIMH.

Kommnekcubie  uucna. ['eomerpuueckas  HMHTEpHpeTalusi  KOMIUIEKCHBIX — YHCEIl.
JleiicTBuTEnbHAs M MHHMasi 4acTh, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4ucia. Anrebpandeckas u
TPUTOHOMETpHUYECKass (OPMBI 3aMUCU KOMIUICKCHBIX dYHCel. ApudMeTHdyecKkue ACHCTBHUS Ha
KOMIUIEKCHBIMU YHUCJIaMHU B pa3HbIX (¢GopMax 3anucu. KOMIUIEKCHO CONpsDKEHHBIE YHCIa.
Boszsedenue ¢ namypanonyio cmenens (popmyna Myaepa). Ocnognas meopema aneeopuol.

MHorowieHsl OT OJTHOW MEepeMEeHHON. [[enmuMocTh MHOTOWICHOB. JleleHne MHOTOUYJIEHOB €
ocTaTKoM. PammoHanbHbIE KOPHH MHOTOWICHOB C MENbIMU Kod(duimentamu. Pemienue 1menbix
anreOpanmdeckux ypaBHeHuil. Cxema [opnepa. Teopema be3y. Uucno kopHeld MHOrouseHa.
MHorounensl OT JBYX MepeMeHHbIX. DOpMyJIbl COKpAIEHHOIO YMHOXEHHS [JIsl CTapIInux
creneHeld. bunom HproToHa. Muocounenvt om HecKONbKUX NEPeMEHHbIX, CUMMEmMPU4YEecKue
MHO2OUJIEHDL.

Kopens crenenn n>1 u ero cpoiictBa. CTeneHb C palMOHAJIbHBIM TOKAa3aTelieM U €€
cBoiictBa. I[loHsTHE O cCTemeHW C JEUCTBUTEIBbHBIM ToOKazaTeiaeM. CBOWCTBAa CTENEHU C
JEUCTBUTEIBLHBIM MIOKA3aTEIIEM.

Jlorapudpm umcna. OcHoBHOe norapupmuueckoe ToxaectBo. Jlorapudm mnpousBeneHus,
YacTHOI'O, CTENEHHU; Mepexo] K HOBOMY OCHOBaHUIO. JlecATHYHBIH W HATypalbHbIN JIOrapudMsl,
YUCIIO e.

[IpeoOpa3oBanus BbIpaKEHUI, BKIIOYAIOIIUX apUPMETHUECKUE OIlepalu, a TaKxKe
oriepaI BO3BEACHUS B CTENIEHb M JIOrapu()MUPOBAHHS.



TPUT'OHOMETPHA (30 Y)

CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC MPOU3BOJILHOTO yruia. Pagnannas mepa yrina. Cunyc,
KOCHHYC, TaHT€HC W KOTaHreHC 4uciia. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXIeCTBA. DOPMYIIBI
npuBeaeHusa. CHHYC, KOCHHYC M TaHI'€HC CyMMbl M Pa3HOCTH JABYX yriIoB. CHHYC U KOCUHYC
IBOMHOTrO yria. @opmynvl nonosunHozo yena. IlpeoOpa3oBaHHs CyMMBbI TPUTOHOMETPUUYECKHX
(GYHKIMH B IPOU3BEICHUE U TPOU3BEIICHUS B CYMMY. BoipajiceHue mpueoHomMempuyeckux @yukyui
uepes maueeHc noi08uHHo20 apeymerma. IlpeoOpa3zoBaHus TPUTOHOMETPUIECKHIX BBIPAXKCHHIA.
IIpocmetiwue mpuzonomempuueckue ypagHeHus u HepageHcmaa.

ApKcUHYC, apKKOCHUHYC, QpKTaHT€HC, apKKOTaHTEHC.

®YHKIHHA (30 1)

Oynknuu. OO0nacTh onpeneseHus U MHOKeCTBO 3HaYeHuH. ['paduk pyukmuu. [loctpoenune
rpa¢uKoB (QYHKUUH, 3alaHHBIX pa3IUYHBIMU criocobamu. CBoiicTBa (YHKIMHA: MOHOTOHHOCTD,
YEeTHOCTh M HEYETHOCTb, MNEPUOAMYHOCTb, OrPAaHUYEHHOCTh. [IpoMexyTKH BO3pacTaHUS H
yObIBaHUs, HanOOJIbIIIee ¥ HAUMEHbIIIee 3HAYCHUS, TOUYKU SKCTpeMyMa (JIOKQJIBHOTO MakCUMyMa U
MHUHUMYMA). Boinyxkiocmo ¢yukyuu. I'paduueckas maTepnperanus. [IpuMepsr QyHKIIMOHAIBHBIX
3aBHCHUMOCTEH B peaIbHBIX MPOIeccax U SIBICHUSX.

Cnoxnas Qyskius (xkomnosunus ¢GyHknui). B3aumuo oOpartnbie (ynkiuu. Oo6macTh
oTipeiesieHus] U 00JIacTh 3HaUeHuil oOpaTHO# ¢yHkumu. I'padux obpatHoi (pyHKIMKM. Haxoxnenue
dbyHKIMM, 00OpaTHON JaHHOM.

Crenennas GyHKIMA C HATYpaJbHBIM TOKa3aTeseM, e€ CBOiicTBa U Trpaduk. Bepmukanvrvle
U 20pU30HMANbHBIEe ACUMnMomyl epaguxos. I paguxu OpoOHO-TUHEUHbIX DYHKYULL.

Tpuronomerpuueckue (GyHKIHMH, WX CBOMCTBa M TrpaduKd, MEPUOAMYHOCTh, OCHOBHOU
nepuof. Obpamuvle mpuzoHomempuieckue QyHKyuY, ux couUcCmsea u cpaguu.

[TokazarenpHast QyHKIHS (IKCIIOHEHTA), €€ CBOMCTBA U rpaduK.

Jlorapudmuaeckas pyHkmus, e€ cBoicTBa U rpaduk.

[IpeoOpazoBanust TpaduKoB: MapayUIeIbHBIA TEPEHOC, CHUMMETPHS OTHOCHTEIBHO Ocei
KOOpJIUHAT U CHUMMETpPHsI OTHOCUTEIHHO Hayajlla KOOPAWHAT, CUMMETPHsI OTHOCHUTEIHHO MPSMOM
Y = X, pacmsaicenue u cocamue 6007b 0ceti KOOPOUHAM.

HAYAJIA MATEMATUHYECKOT'O AHAJIM3A (30 uv)

[TonsTne o mnpenene mnocieaoBaTeabHOCTU. CyIIECTBOBAHWE MpeAeiia MOHOTOHHOU
OTPAaHMYEHHOM TOCIIeIOBATENbHOCTH. J[JIMHA OKpPYXHOCTH U IUIOIIAJ]b Kpyra Kak Hpeesbl
nocnegoBareabHocTel. beckoHeuHo yObIBaromasi reoMeTpuyeckass Mporpeccuss U ee Cymma.
Teopemvl 0 npedenax nocredogamenvrocmetl. Ilepexoo k npedenam 6 nepageHcmaax.

[Tonstue o HenpepbiBHOCTH (QYHKIUU. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (QYHKIUAX.

Ilonssimue o npedene  @yuxkyuu 6 mouke. Ilosedenue @ynkyuii Ha OeCKOHEYHOCMU.
Acumnmomul.

[TonsaTHe 0 MPOM3BOAHON (HDYHKIMH, PU3UUECKUN U TEOMETPUUYECKUI CMBICI MIPOU3BOIHOM.
VYpaBHeHue kacarenbHOU K rpaduky QyHkiuu. [IpousBogHbIe CyMMBI, pa3HOCTH, TPOU3BEICHUS U
gacTHOrO. [IpOM3BOJHBIE OCHOBHBIX JJIEMEHTAPHBIX (QYHKUMU. [Ipoussoonvie ClONCHOU U
oopamnot (pynxyuti. Bropas nmpousBoanas. [Ipumenenrne mpon3BoHON K UCCIICIOBAHUIO (yHKIIUNA
U MocTpoeHuo rpadukos. Mcnoap30BaHue MPOU3BOIHBIX MPU PEIICHUU YPABHEHU M HEPABEHCTB,
MPU PELICHUH TEKCTOBBIX, (U3NYECKUX M T€OMETPUYECKUX 3ajjady, HAXOXKACHUM HAUOOJBUINX U
HAWMMEHBIINX 3HAYEHHUM.

[Inomanps kpuBonuHenHOW Tpameuuu. IlonstTue 00 ONpenerIeHHOM  HMHTErpale.
[lepBooOpasnas.  I[lepBooOpasubie  smemeHTapHbIX  (yHKkuumid.  [lpaBunma  BeIUMCIEHUSA
nepBooOpasHbix. opmyna Herorona-Jlelioauma.

[IpuMepsl HCMONB30BaHMST MPOU3BOMHOM JJI HAXOXKJICHUS HAWIYYILIEr0 pEUIeHUus B
NPUKIAIHBIX 3anadax. HaxoxpaeHuwe ckopocTh — JUisl Tpolecca, 3aJaHHOTO (OpMYyJION WM
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rpadukom. [Ipumepsl mpuMEHEHNsT HHTETpaa B GU3MKE U TeoMeTpur. Bropas mpousBogHas U ee
(u3NYEeCKUl CMBICIL.

YPABHEHUS 1 HEPABEHCTBA (70 u)

Pemennie pannoHaNbHBIX, MOKA3aTEIbHBIX, JOTAPUDMUIECKUX YpPaBHEHHI U HEPaBEHCTB.
Pemenne nppanoOHaIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCME.

OCHOBHBIE TIPHEMBI pEIICHUS CUCTEM YpaBHEHUIl: TOJCTAaHOBKA, airedbpandeckoe
CIIO’KEHHE, BBEJICHHE HOBBIX IEPEMEHHBIX. PaBHOCWIBHOCTH ypAaBHEHUM, HEPABEHCTB, CHCTEM.
Pemenue cucreM ypaBHEHMH C JBYMs HEHU3BECTHBIMH MPOCTEHIIMX THUIIOB. PemieHue cucrem
HEPABEHCTB C OJJHOU IIEPEMEHHOM.

JlokazaTenbcTBa HepaBeHCTB. HepaBeHCTBO O cpeaHeM apuMeTHYecKoM U CpeaHEM
T€OMETPUYECKOM JIBYX UUCEIL.

Hcnonws3oBaHne CBOWCTB U TpauKOB (DYHKIMK MPU PEIICHHH YpPaBHEHWW W HEPABEHCTB.
Mertox unTepBanoB. M300paxkeHne Ha KOOPIAUHATHOW MJIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUN
Y HEPaBEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

IIpumeHeHHe MaTEMaTHYECKUX METONOB sl PELICHMs COJEp)KaTeNbHbIX 3a1ad U3
pasnuuHbIX obnacTeil Hayku M TpakTUKU. VHTepmperamusi pe3yibTaTa, Y4eT pealbHbIX
OTpaHUYCHUM.

JEMEHTBHI KOMBUHATOPUKHA, CTATUCTUKHA U TEOPUM BEPOSITHOCTEM (20 u)

TabnuyHoe U rpaduueckoe NpencTaBIeHUE AAHHBIX. YHucriogvle xapakmepucmuku psoos
OQHHUIX.

[Toouepenublii M OJHOBPEMEHHBIH BBHIOOP HECKOJBKUX DJIEMEHTOB U3 KOHEYHOTO
MHOXkecTBa. DopMyIIbl Unca MepecTaHOBOK, COUETaHUN, pa3MenieHui. Pemmenne KoMOMHATOPHBIX
3agauy. ®opmyna O6unoma HpioTona. CBoiicTBa OMHOMHAIBHBIX KO3((UIMEHTOB. TpeyroibHUK
[Tackans.

DneMeHTapHbIe M CIOXHBIE COOBITHA. PaccMoTpeHHe ciay4aeB U BEPOSTHOCTb CYyMMBI
HECOBMECTHBIX COOBITHI, BEPOATHOCTb IPOTUBOIIOJIOKHOTO COOBITHS. [lonamue o ne3asucumocmu
cobbimuii. Bepoamnocmb u cmamucmuyeckas 4yacmoma HAcmynieHus coobimus.

TEOMETPHUSI (120 u)

I'eomeTpus Ha MVIOCKOCTH.

CBoMCTBO OHCCEKTpHUCHl yTIia TpeyroibHUKa. PelieHue TpeyroibHUKOB. Brluucienue
OMCCEKTPUC, MEIHMaH, BBICOT, PaJUyCOB BIHMCAHHOW M ONUCAHHOH OKpyXHOCTeH. DopMyJibl
IUIOUIaAM TpeyroyibHUKa: (opMmyna I'epoHa, BbIpakeHHE IJIOLIAAM TPEYTOJbHHUKA Yepe3 paauyc
BIIMCAaHHOU U OIMCAHHOMN OKPY>KHOCTEM.

Brruucnenue yrioB ¢ BEpIIMHON BHYTPH U BHE KPyra, yIJla MKy XOPIOH U KacaTeIbHOM.

Teopema 0 mpoU3BEICHUN OTPE3KOB XOpA. TeopemMa 0 KacareslbHOM U cexylen. Teopema o
CyMMe KBaJIpaTOB CTOPOH U JAMArOHAJIEN MmapauiesiorpaMma

BrnucanHble M ONMcaHHblE MHOrOYrojJpHUKH. CBONCTBA M IIPU3HAKU BIIMCAaHHBIX H
ONMCAHHBIX YETHIPEXYTOJbHUKOB.

I'eomeTprueckue MecTa TOueK.

Pemrenue 3a1a4 ¢ TOMOIIBIO T€OMETPUIECKHUX MPEOOPA30OBAHHIA U TE€OMETPUIECKHX MECT.

Teopema Yeswvt u meopema Menenas.

Onnunc, 2unepbona, napadona Kak 2eomempuieckKue Mecma mouvex.

Hepaspewumocms knaccuveckux saday na nocmpoenue.

IIpsimble W miIockocTH B mpocTpaHcTBe. OCHOBHBIE MOHATUS CTEPEOMETPUM (TOUKA,
npsiMas, IUIOCKOCTb, IIPOCTPAHCTBO). [lowsamue 006 aKCUOMAMUYECKOM ChOcoDe NOCmpOeHus
2eomempuu.

[lepecekatomuecs, napajuiebHble U CKpEIIMBAIOIIUECs MPSMBbIE. YTOI MEXIY MPSIMbIMU B
npoctpaHctBe. IlepnennukynspHocTs npsambix. [lapamienbHOCTh U NEPIEHANKYISIPHOCTh MPSMON
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U IUIOCKOCTH, NpPU3HAKW M CBOMcCTBA. TeopemMa o Tpex mneprneHauKkyispax. llepnenaukynsap u
HAKJIOHHAA K IJIOCKOCTU. YTO0JI MEXy NPSMOM U MJIOCKOCTBIO.

[TapanienbHOCTh TIOCKOCTEW, MEPHEHIUKYISPHOCTh IUIOCKOCTEHM, MPU3HAKU M CBOICTBA.
JIByrpaHHbIN yroJ1, JMHENHBINA yIoJl ABYTPAaHHOIO yIJia.

PaccrostHust oT Touku 10 miaockoctu. PaccrostHue ot mpsiMoi 10 miockocTu. PaccrosiHue
MEXy NapajuleIbHbIMU IUIOCKOCTSIMH. PaccTosiHrEe MKy CKPEIMBAOIIUMHUCS MPSIMBIMHU.

[TapannensHoe  mpoektupoBaHue.  OpTOroHanbHOE  HpOEKTUpoBaHue.  [lrowaow
OPMOCOHANLHOU — NPOEKYUU  MHO20y2onbHuKa.  VI300pakeHne MpOCTPAHCTBEHHBIX  (QUTYP.
Lenmpanvnoe npoexmuposanue.

Mmuororpannuku. Bepmmnel, pebpa, rpaHu MHOTOTpaHHUKA. Paseepmia. Muozozpantsie
yenwl. Buinyxknvie mnocoepannuku. Teopema Junepa.

IIpusma, ee ocHoOBaHMs, OOKOBBIE peOpa, BbICOTa, OOKoBas mHoBepXxHOCTh. [Ipsmas u
HakJIoOHHas npu3Ma. [IpaBunbpHas npusma. [apamienenunen. Kyo.

[Tupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BbICOTA, OOKOBAsl MOBEPXHOCTh. TpeyrosibHas
nupamua. IlpaBunbHas nupamuaa. Y ceueHHas NIUpaMua.

Cummerpuu B Ky0Oe, B MapaJuleJeNUIe e, 8 npusme u nupamuoe.

Ilonamue o cummempuu 6 npocmpancmee (YeHmpanioHas, 0Ceeas, 3epKalbHas).

Ceuenust MHOrorpaHHukoB. [loctpoenue ceueHui.

[IpencraBnenne 0 MPaBWIIBHBIX MHOTOTpAaHHHKAX (TETpa’ap, KyO, OKTa’ap, JOAEKa’aAp U
HKOCadIP).

Tesa n moBepxHocTu BpameHusi. L{unuaap u  konyc. YceueHHbl KoHyc. OcCHOBaHHE,
BBICOTA, OOKOBas IOBEPXHOCTb, oOpa3yromas, pas3BepTka. Ocesvle ceuenus U cedeHus
napanienbHvle OCHOBAHUIO.

[Map u cdepa, ux cedenus. Iwiunc, eunepbona, napaboira Kax ceyeHusi KOHYCd.
KacarenpHast mockocts k chepe. Ceepa, enucannas ¢ MHO202pAHHUK, chepa, ONUCAHHASL OKOLO
MHO202PDAHHUKA.

Lununopuyeckue u KoHuuecKue no8ePXHOCMU.

OO0bemMbl TeJ1 M MJIOLIAAM UX NMOBepXHocTeil. [lonamue 06 obveme mena. OmuouweHue
06beM06 no00OHbIX mell.

®opmynsl oO0beMa KyOa, MapauieNenuiena, MNpu3Mbl, ImuHApa. Dopmynsl oObema
nUpaMuibl U KoHyca. PopMyJisl MIIOMAAN NOBEPXHOCTEH HMiIMHIpa U KoHyca. Dopmyinsl o0bema
mapa ¥ riomaay chepsl.

Koopaunarel um BexkTOpbl. JlexkapToBbl KoopauHaTel B npocTpaHcTBe. Dopmyna
paccTOsIHUA MEXIy IBYMs TOUKaMHU. YpaBHEHUs cQepbl u niockocmu. Popmyna paccmosnus om
MOYKU 00 NAOCKOCHIU.

Bekropel. Monyns BekTopa. PaBeHCTBO BEKTOpOB. C0KEHHUE BEKTOPOB U YMHOKEHHUE
BEKTOpa Ha 4ucio. Yron Mmexay Bekropamu. KoopauHatel BekTtopa. CkansipHOE NpPOU3BEICHHE
BeKTOpOB. KoinHeapHble BEeKTOpHI. PasnoskeHne BEKTOpa IO JBYM HEKOJIMHEAPHBIM BEKTOPAM.
KomMmmnanapublie BEKTOpBI. PaznokeHue no TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

Pe3eps 50 4.



TpeboBaHusl K YPOBHIO NOATOTOBKH BBINIYCKHUKOB

B pe3ynvmame uszyuenus mamemamuKku Ha RPOPUILHOM YPOeHEe 6 capuieil WKoae y4eHUK
00J1d1ceH

3HATH/IIOHUMATD

e 3HAYCHHEC MAaTEMaTHYCCKOM HAayKUW JJId pCUHICHUA 3a1da4, BOSHUKAIOIIUX B TCOPHUH U
IMMPAKTHUKE; IIUPOTY U OTPaHUYCHHOCTb IPUMCHCHUSA MATCMATHYCCKUX METOIOB K
aHaJIn3y U UCCIICAOBAHUIO TPOLIECCCOB U SIBIICHHI B npupoac u O6H1€CTB€;

e 3HAYCHUE MPAKTUKHU U BOIIPOCOB, BO3HUKAIOIINUX B CAMON MaTeMaTUKE, IS
(dbopMUPOBaHUS U PA3BUTHS MATEMAaTUICCKOW HAYKU;

® HJICHU PACHINPCHUS YHUCIOBBIX MHOKCCTB KaK crocoda MMOCTPOCHUSA HOBOT'O
MAaTEMAaTUYCCKOro armnapara JJid peuICHUA IMMPAKTUICCKUX 3aa4d W BHYTPCHHHUX 3aayd
MAaTEMATUKU,

® 3HA4YCHHUC H,I[Gﬁ, MCTOOOB U PE3YJIbTATOB aJ'Il"C6pBI N MaTEMAaTHYCCKOI'O aHaJIn3a JJIs1
MMOCTPOCHUA MoJenen PCAJIBHBIX TPOUECCOB U CHTyaHHﬁ;

® BO3MOXHOCTH I'€COMETPUUCCKOI'O A3bIKa KaK CPEACTBA OIIMCAaHUA CBOICTB PCATBbHBIX
MMPEAMCTOB U UX B3AUMHOTO PACIIOJIOKCHUA,

® yYHUBEPCAJbHBIN XapaKTep 3aKOHOB JIOTUKH MaTeMaTHYECKUX PacCyKIEeHUH, UX
MPUMEHUMOCTH B PA3TUYHBIX 00JACTIX YEIIOBEUECKON NeSTeNbHOCTH;

® pas3jinyue Tpe6OBaHI/II71, NPpEABABISICMBIX K IOKA3aTCILCTBAM B MATCMATUKE,
C€CTCCTBCHHBIX, CONNAJIBHO-3KOHOMUYCCKUX U TYMAaHUTAPHBLIX HAYKAX, HA IIPAKTHUKE,

® pOJb aKCHOMAaTUKH B MATEMATUKE; BO3MOKHOCTb IMOCTPOCHUSI MATEMaTHUYECKUX
TEOPH Ha aKCHOMATHYECKOW OCHOBE; 3HAUCHNE aKCHOMATUKH JIJIsl APYTHX objacTei
3HAHUS U I IPAKTUKU;

® BEPOSTHOCTHBIX XapaKTep pa3IMUHBIX MPOIECCOB M 3aKOHOMEPHOCTEH OKPYKAIOIIETO
MUpA.

YucaoBble 1 OyKBEeHHbIE BIPAKEHUS
Ymers:
® BBINONHATH apuMeTudecKkue [eHCTBUS, coueTass YCTHbIE M NHCHbMEHHBIE TPUEMBI,

IIPUMEHEHNE BBIUNCIMTEIbHBIX YCTPOMCTB; HAaXOAWThb 3HAYEHHUs KOpHS HATypajJbHOU
CTENEHH, CTENEHM C PpalUOHAIBHBIM IIOKa3zaTeseM, Jorapudma, HCHOIb3ysd IpHU

! TIoMMMO yKa3aHHBIX B JAHHOM pa3jielie 3HAHH, B TPeOOBAHMS K YPOBHIO TOATOTOBKH BKJIIOUAIOTCS 1 3HAHMS,
HEOOXOMMBIE JUIsl TPUMEHEHUS NIEPEUNCIICHHBIX HIDKE YMEHHH.



HEOOXOUMOCTH BBIYUCIIUTENbHBIE YCTPOHCTBA; MOJIb30BATHCS OLEHKON M MPUKUAKONW MpH
MIPAaKTUYECKUX pacyeTax;

® JIPUMCHATH IIOHATHSA, CBA3AHHBIC C JCJIMMOCTBIO HEJIBbIX YHUCCII, ITPU PCILICHUN
MAaTEMATHYCCKHUX 3aJa4,

® HAaXOJUTh KOPHU MHOT'OYJIEHOB C OJTHOM MEPEMEHHOM, pacKiIabIBaTh MHOTOUYJICHBI Ha
MHOXUTEIIH;

® BbLIIIOJHATH HeﬁCTBI/IH C KOMIIJICKCHBIMH YHMCJIaMH, IIOJIb30BAThCA reOMeTqueCKOﬁ
HHTepHpeTaHHeﬁ KOMIIJICKCHBIX YHUCCII, B HpOCTGfIIHHX ClIydasaX HaxXOJUThb KOMIIJICKCHBIC

KOPHH YPaBHEHUH C AEHCTBUTEIBHBIMU KOAPDUITUECHTAMH;

® TPOBOJUTH IPEOOPa30BaHUS YUCIOBBIX U OYKBEHHBIX BbIPAKEHH, BKIIIOYAIOLINX CTEIICHH,
panukaibl, JorapumMbl ¥ TPUTOHOMETPUUECKUE (PYHKIIUH.

Hcnoab3oBath nNpuoOpeTeHHble 3HAHUS M YMEHHMSl B NPAKTHYECKOH /IesiTeJIbHOCTH H
NOBCEIHEBHOH KU3HHU I

® [PaKTHYECKUX pacueToB Mo ¢opMmyaaMm, BKiIoyass (OpMyJbl, COJEpIKalIUe CTENCHH,

panuKaibl, JOrapugMbl U TPUTOHOMETpHUYECKHE (DYHKIIMU, IPH HEOOXOTUMOCTH UCTIONb3Ys
CIIPaBOYHBIE MATEPUAIbI U IPOCTEUIINE BBIYMCINTEIIBHBIE YCTPONCTBA.

DOyHKUUM U rpaduku
Ymersn

e OmnpenenATh 3HAueHHWE (QYHKIHWW 10 3HAYEHUIO apryMEHTa IPH pPa3UYHBIX CHocobax
3ajaHus (PYHKIMH;

® CTpPOUTH rpaMKK U3yUYCHHBIX (PYHKIIUN, BHIIOJHATH MPe0oOpa3oBaHus TpadrKoB;
® ONKCHIBATH 10 rpaduKy U 1Mo (GopMyJsie MOBEACHUE U CBOWCTBA (DYHKITHIA;
® penlath ypaBHEHHS, CHCTEMBl YPaBHEHHH, HEPABEHCTBA, NCTIONIB3Ys CBOMCTBA (DYHKIUI U X
rpaduuecKue mpeICcTaBIeHuUs;
Hcnonb30BaTh NpHoOOpeTeHHbIE 3HAHNS H YMEHUS B IPAKTHYECKOM 1€ TETbHOCTH U

MOBCEAHEBHOM *KM3HH IS

® ONWCaHMUS M UCCIIEIOBAHMS C TIOMOIIBIO (QYHKIMH peaqbHbIX 3aBUCUMOCTEH, IPEICTABICHUS
uX rpaduuecKy; HHTEPIPETAnU IpaguKOB peaIbHBIX IPOIECCOB.

Hauaja MaTeMaTH4eCcKOro aHAJIM3a
YMmeTh
® HaxOJIUTh CYMMYy O€CKOHEYHO YOBIBAIOIIEH FreOMETPHUECKUIA TPOTPECCUu;

®  BBIYHCIATH IPOU3BOIHBIC U TIEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIUNA, IPUMEHSIS ITPaBUIIA
BBIUYMCIICHUS IPOU3BOIHBIX U IEPBOOOPA3HBIX, UCIONb3YsI CIIPAaBOYHbIE MaTEpPHAIbI;



e uccienoBaTh GYHKIMHU U CTPOUTH UX IpadrKH ¢ TOMOIIbIO TPOU3BOAHOM,;
e pemarh 33Ja4u C MPUMEHEHHEM YPaBHEHUS KacaTelbHOH K rpaduky QyHKINY;

¢ pCHIaTh 3ala41 Ha HAXOXKACHHUC HauOOJIBIIIEr0 M HAMMEHBIIETO 3HAUYCHUS (I)YHKI_II/II/I Ha
OTPC3KCE;

®  BBIYHCIATH IUIONIA/Ib KPUBOJIMHEHHOW Tpaneuuu;
Hcnoab3oBaTrh npuoOpeTeHHble 3HAHMS M YMEHUSI B NPAKTHYECKOH [eATeJbHOCTH U
NOBCEIHEBHOH KU3HHU I
® PCHICHUA TCOMETPHUICCKUX, (1)I/I3I/I‘I€CKI/IX, O9KOHOMHYCCKUX W APYIUX MPUKIAIHBIX 3a1a4, B
TOM YHCJIE 33a]1a4 Ha HauOOJIbIlIME U HAUMEHbLINE 3HAaUeHUs C IPUMEHEHHUEM arrmapaTa
MaTeMaTHYeCKOro aHaJIu3a.
YpaBHeHHsI 1 HEPABEHCTBA

YMmeTh

e pelaTh palloOHaJIbHbIE, ITOKA3aTelbHbIE U JIorapu(MUUECKUEe YPAaBHEHUS M HEPAaBEHCTBA,
VMPPALMOHAIBHBIE U TPUTOHOMETPUYECKHE YPABHEHUS, UX CUCTEMBI;

® JIOKa3bIBaTh HCCJIOKHBIC HCPABCHCTBA,

® pelaTh TEKCTOBBIE 3a/1a4M C TIOMOIIbI0 COCTABJIECHUS YPaBHEHUM, U HEPABEHCTB,
MHTEPIPETUPYSI Pe3YyIbTAT C yUETOM OTPaHUYEHUI yCIIOBUS 3a/1a4H;

® 1300pakaTh HA KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUN U HEPABEHCTB C
ABYMs ICPEMCHHBIMUA U UX CUCTCM.

® HaxOJWUTh NPUOJIMKEHHBIE PELICHUs] YPAaBHEHUN U UX CUCTEM, HCIIOJIb3YS IpaduuecKuii
METOZ;

® pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHUEM TpadUuecKux
NPEJCTaBICHUN, CBOMCTB (PYHKIIUI1, TPOU3BOIHOM;
Hcnonb3oBath npuoOpeTeHHbIC 3HAHMA M YMEHHMS B INPAKTHYECKOH /JeSAITETbHOCTH H
NOBCEIHEBHOH sKM3HHU UL
® TIOCTPOEHUS U MCCIEA0BAaHUS IPOCTEHIINX MATEMAaTUYECKUX MOJEIIEH.
DJIeMeHThI KOMOMHATOPUKH, CTATHCTHKH ¥ TEOPUH BePOSITHOCTENH
YMmersn:
e pemarh MpoCTEHIIME KOMOMHATOpPHBIE 33aJayd METOAOM Iepedbopa, a Takke ¢

HCIOJIb30BAaHUEM U3BECTHBIX (OpMyJ, TpeyroiabHUKa [lackans; BEIYUCIATE KOI(D(UIIMEHTHI
6unoma HeioToHa 110 popMyIie U ¢ UCIIOIB30BaHNEM TpeyTosbHuKa [lackans;



® BbIYHCIATH, B HpOCTCfII.HHX ClIy4dasax, BEPOATHOCTHU COOBITHM Ha OCHOBE noacyeTra 4uciia
HCXOO0B.

Hcnoab3oBath HpHOﬁpeTeHHble 3HAHUSA U YMCHMA B HpaKTquCKOﬁ JACATCJIBbHOCTH H
NOBCEAHEBHOM KMU3HM JIJIsT

e aHanM3a peaybHBIX YHUCIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJE AUArpamMm, Tpa(uKoB; I
aHanu3a MH(GOpMaIMK CTaTUCTUYECKOTO XapaKTepa.
I'eomerpus

YMerTh:

® COOTHOCHTH IJIOCKHE TeOMEeTpUYecKHe (GUTyphl U TPEXMEPHbIE OOBEKTHI ¢ UX OMHCAHUSIMH,
yepTekaMH, H300paKeHMSMM; pa3jindyaTh M aHAIW3MPOBAaTh  B3aMMHOE PACIOJIOKEHHE

¢uryp;

[ ] I/1306pa)I(aTB FCOMeTpI/I‘IeCKI/IC (1)I/IprLI U TCJ1Ia, BBIIIOJIHATDH qepTexc I10 yCJ'IOBI/II-O 3aJa4u,

° pemaTI) FeOMeTpI/I‘-IeCKI/Ie 3az[atn/1, OHI/IpaHCI) Ha I/I3y‘I€HHI)I€ CBOﬁCTBa HJIaHI/IMeTpI/I‘ICCKI/IX u
CTEPEOMETPUYECCKUX (PUTYyp M OTHOMIEHWH MEXIy HHUMH, MPUMEHSS alreOpauvecKuil u

TPUTOHOMETPUYECKHI anmapar;

® [IPOBOJUTH JOKAa3aTeJIbHBIE PACCYXJEHHUS IpPH pPELICHWH 3a/ad, J0Ka3blBaTh OCHOBHBIE
TEOPEMBI Kypca;

®  BBIYHCIATH JTUHEHHBIC SJIEMEHTHI U YTJIBI B IPOCTPAHCTBEHHBIX KOH(MUTYpAIUIX, 00bEMBI U
TIJIOIIA I TTIOBEPXHOCTEH TPOCTPAHCTBEHHBIX TEJ U UX MPOCTEHIINX KOMOWHAIINIA;

® [IPUMEHATH KOOPAUMHATHO-BEKTOPHBIA METOX IJI BBIYUCICHUS OTHOLICHUM, PACCTOSIHUN U
YTJIOB;

¢ CTPOUTH CCUCHUS MHOTOTPAHHHUKOB U 1/1306pa>1<aT1> CCUCHU TCJI BpAIlLICHU.

Hcnoan3oBaTh nMpuOOpeTeHHbIe 3HAHUSI M YMEHHSI B NPAKTHYECKOH [esTeJbHOCTH H
MOBCEIHEBHOM KM3HM IS

® JcCIIeO0BaHUS (MOJICIUPOBAHUS) HECTOXKHBIX MTPAKTUUECKUX CUTYAIMH HA OCHOBE
U3y4EHHBIX (popMyI1 U CBOICTB (uryp;

® BBbIYHMCJIICHHA OJIMH, HJ'IOH.[B.I[@IZ 1 00bEMOB PCAJIbHBIX 00BEKTOB IIpUu pCHICHUHN NPAKTUICCKUX
3aa4, UCIIOJIb3YyS IIpU H€06XO,Z[I/IMOCTI/I CIIPAaBOYHHUKU WU BBIYUCIIUTCIIBHBIC yCTpOﬁCTBa.
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