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PabGouass mporpamma yueOHo¥ aucuumiuasl OY/[.05 Marematuka (BKjIOYAs
aJre0py MHayaja MaTeMaTH4YeCKOro aHajau3a, reoMeTpHUIO)pa3paboTaHa B
COOTBETCTBHH C TPEOOBAHUSIMMU:

- @enepa’abHOr0 TOCYAApCTBEHHOTO O0OpPa30BATENBLHOIO CTAaHJAPTa CPEIHETO
o01iero 006pa3zoBaHusi, yTBEPKACHHOTO npuka3oM MunoOpHayku Poccuu ot 17 mas
2012r. Ne 413;

- ®enepanabHOTO rocy1apCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTA 110 CIICHATEHOCTSIM CPETHETO
npodeccuonanbHoro oopazoBanus 09.02.05 Ilpuknagnas nHpopmaruka

(o oTpacisM), BXOAdAIIEH B COCTaB YKpyNHEeHHOU rpymbl podeccuit09.00.00 Mudopmaruka u
BbIuMcnuTenbHas TexHuka;44.02.06 IlpodeccruonanbHoe oOyyeHue (IO OTpaciisaM), BXOAAIIEH B
coCTaB yKpyImHeHHoU rpynmsl npodeccuii 44.00.00 Obpa3oBaHue U MeIarorHuecKue HayKHu.

- IlpumepHoil ocHOBHOI 00pa30BaTENbHON MPOrpaMMbl CPEIHET0 OOIIEro
oOpa3oBaHHs, OIOOpEeHHOW pemeHrueM (eaeparbHoro y4eOHO-METOIUYECKOTO
o0benMHEeHUS 110 001IeMy 00pa3oBaHuto (TpoTokos Ne 2/16-3 ot 28 utonst 2016 r.);

- IlpumepHnoit mporpammoii 001e00pa3oBaTeNbHON  Y4EOHONW THUCHUILITUHBI
MaremaTuka: anrebpa W Hadalla MaTeMaTHYECKOTO aHajau3a, TeOMETpus s
npodeccuoHaIbHBIX  O0pa30BaTENbHBIX  OpraHU3allUid,  PEKOMEHJOBaHHOM
denepanabHbIM TOCYJApPCTBEHHBIM aBTOHOMHBIM yupexaeHueMm «denepanbHblii
WHCTUTYT pa3BUTHS OOpa3oBaHUSA» B KadeCTBE IPUMEPHON IIpOrpaMMbl IS
peanuzanuu OCHOBHOM mpodeccronanbHoiioOpa3zoBaTenbHoi mporpammbl CI1IO Ha
06aze OCHOBHOro o0miero oOpa3oBaHHA C TOJYyYEHHEM CpeAHEero oOIIero
oOpazoBanus (mpotokos Ne 3 ot 21 uronst 2015 r.) ¢ yrounenusimu 2017 t (OI'AY
«D®HPO» mpotokoin Ne 3 ot 25 mas 2017).

Opranuzanusa-pazpadoTauk: ['ocygapcTBeHHOE OrOKETHOE MNPodhecCHOHAIBHOE
oOpa3zoBatenbHOe yupexaeHue HoBocubOupckoit ob6nactu «HoBocuOupckuii
npodeccuoHambHO-TIeIarOTUYECKUIA KOJUIE K.

Pa3pabotuuk: Jlobenko FOnust BnagumupoBHa, mpenogaBaTeb

Paccmorpeno na 3acemanmm II(I[)K oOmeoOpa3oBatenbHbIX M TyMaHUTapHBIX
JTUCITUTUTHH

IIpotokon Ne 1 ot « 01 » centsiopst 2020 r.
[Tpencenarens ITHK E.Il. Bunnuenko
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1. HOACHUTEJIbHASA 3AIINCKA

[Iporpamma o6mieoOpa3oBaTeNbHOM y4yeOHOM AUCHUIUIMHBI Maremaruka
(Bkiroyas anreOpy M Havajla MaTeMaTUYeCKOro aHalli3a, T€OMETPHIO) SBIISETCS
4acTbl0O OCHOBHOM mpodeccuoHanbHO oOpa3oBarenbHol mnporpammbl  CIIO
(OIIOIT CIIO)na 6a3e ocHOBHOrO o0OmIero oOpa3oBaHUs TNPU TMOATOTOBKE
CTEIMATUCTOB CPEAHETO 3BeHA JJISl CIECIHUATBHOCTH CPETHETO MPO(eCcCHOHATEHOTO
obpazoBanus: 09.02.05 Ilpuxnagnas uHbopMatuka (MO OTpacisiM), BXOJAIICH B
cocTaB yKpymHeHHoW rpymmbl crnenuainbHocted  09.00.00 Hudopmarnka u
BhIYHCIUTENbHAs TexHuKa; 44.02.06 IIpodeccuonansuoe odyueHue (o oTpacisim),
BXOJSIIEH B CcOCTaB YKpynHeHHOW rpynnbl  cneuuanbHoctedt  44.00.00
OOpazoBanue W TMEAArOTUYCCKUE HAYKH.

Conmepxanne mporpamMMmbl Matemaruka (BKIOYass anreOpy ©  Hadana
MaTeMaTUYeCKOTO0  aHallu3a, TeOMETPHIO) HANpaBICHO Ha JIOCTIDKEHUE
CIenyroIrXIeaen:
soOecrnieycHre chOPMUPOBAHHOCTH TPEJICTABIICHUN O COITMAIBHBIX, KYJIbTYPHBIX ®
UUCTOPUYECKUX (haKTOpax CTAHOBJICHUS MAaTEMATUKH;

* o0ecrieyeHue C(POPMUPOBAHHOCTU  JIOTMYECKOTO,  QJITOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIUICHHUS;

 o0ecrieueHrne c(POpMUPOBAHHOCTH YMEHUUN MPUMEHSATH MOJYUYECHHbIE 3HAHUS TPU
PEIICHUH Pa3IMYHbIX 3a]1a4;

» oOecrieueHue C(HOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHKE KaK 4YacTh
0O0IIEeYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM S3bIKE HAYKH, TO3BOJISIOIIEM
ONMCHIBATHU U3yUYaTh PEAIbHbBIE TIPOLIECCHI U SIBJICHUS.

B mporpammy BKIIIOUEHO COJEpiKaHME, HANpaBICHHOE Ha (popMUpOBaAHHE Y
CTYJICHTOBKOMITCTCHITUH, HEOOXOMUMBIX JJis KadecTBeHHOro ocBoeHus OITOIT
CIIO nHa 6a3ze OCHOBHOTOOOIIETO OOpa3OBaHHUS C TOJYYCHHEM CPEIHErO OOIIEeTo
o0pa3oBaHus; MPOTpaMMBbI TIOJTOTOBKH creranuctoBcpeanero 3seHa (IIICC3).

2. OBIIIASI XAPAKTEPUCTHKA YYEBHOHU JUCIHIUIIJINHBI
MartemaTuka (BKJIHOYAs aJre0py M Ha4Yaja MaTeMaTHYeCKOro aHaJIn3a,
reoMeTpHI0)

Marematuka sBiseTcs (pyHIaMEHTATBHOW 00IIe00pa3oBaTENbHON AUCITUTUTMHON
CO CJOXUBIIMMCSI YCTOMYMBBIM COJIEpKAHUEM U OOIIMMHU TPEOOBAHUSIMU K
MOJITOTOBKE 00YUYarOITHUXCS.

OO0mme 1enn WU3y4deHUsT MATEMaTHKUA TPAJAWIIMOHHO PEaTu3yIoTCS B YEThIPEX
HaIpaBJICHUSX:

1) ob1iee npeacraBiacHue 00 UACAX M METOJaX MATEMATUKH;

2) MHTEJUICKTYaIbHOE Pa3BUTHC;

3) oBnajzicHHEe HEOOXOTUMBIMH KOHKPETHBIMU 3HAHUSMHU U YMEHUSIMU;

4) BociTaTeIbHOE BO3/ICHCTBHE.



Copneprxanue yuyeOHOW AUCHUIUIMHBI pa3pab0TaHO B COOTBETCTBHM C OCHOBHBIMU
coJiepKaTeIbHBIMU JTUHUAMHU O0YUICHHSI MaTEMaTHKE:

* anreOpanyeckas JUHUS, BKIIOYAIOLAs CUCTEMATU3ALMI0 CBEICHUHA O YMCIIaX;
M3y4YeHUE HOBBIX M 00OOIIEHHE paHee HM3YUYEHHBIX omepauuii (BO3BEACHHE B
CTEeNeHb, U3BJICUYEHHE KOPHS, JorapupMUpoBaHUE, CUHYC, KOCUHYC, TaHT€HC,
KOTaHT'€HC U 00paTHBIE K HUM);

* U3YYCHWE  HOBBIX  BHJOB  YHCJOBBIX  BBIpAXEHUH ©  (HOpMyI;
COBEPIIICHCTBOBAHHUE MPAKTHYCCKUX HABBIKOB M BBIYUCIUTEIIHLHOW KYJIBTYPHI,
pacliMpeHre M COBEpPUICHCTBOBaHME  alreOpaMyeckoro  ammapara,
c(OpMHPOBAHHOTO B OCHOBHOM WIKOJE, W €ro MNPUMEHEHHE K PELICHUIO
MaTEMaTUYCCKUX M NMPUKIIATHBIX 33]1a4;

* TeopeTUKO-QYHKIMOHAJIbHAS JIMHUS, BKIIOYAIONIasi CHUCTEMATU3alUl0 U
pacIiMpeHre CBEACHUH O (QYHKIUAX, COBEPIICHCTBOBAHHME TpadruecKux
YMCHHH; 3HAKOMCTBO C OCHOBHBIMH HJESIMHU M METOJaMH MaTEMaTHYECKOTO
aHanu3a B oO0beMe, IMO3BOJISIONIEM HCCIENOBaTh dJEeMEHTapHble (QYHKUUU U
pemiath MPOCTEHIIME TeOMETPpUYECKHE, (PU3NYSCKUE M JPYTHE IMPUKIATHBIC
3a/1ayu;

* JIMHMS YPaBHCHHUW M HEPABEHCTB, OCHOBAHHAS HA TTOCTPOCHUH M UCCIICI0BAHUN
MaTEeMaTUYECKUX MOJIeJIe, IepeceKaromascs ¢ anreOpandeckoil U TEOPEeTHKO -
(GYHKIIMOHAIPHOW JTUHUSMH M BKJIIOUYAIONIAs Pa3BUTHE U COBEPIICHCTBOBAHHE
TEXHUKU alreOpanyeckux MpeoOpa3oBaHMil g pEIICHUS YpaBHEHUH,
HEPABEHCTB M cHUCTeM; (POpPMUPOBAHHE CITOCOOHOCTH CTPOUTH U HCCIENOBATH
IPOCTEHIINE MaTeMaTUYECKUE MOJENU TpHU PEIIeHWH TPUKIAAHBIX 3ajad,
3a/lay U3 CMEKHBIX U CHEIUATbHBIX JUCIHUIUINH;

* TeoMeTpuyYecKass JIMHMS, BKJIIOYAIOU[asi HArJsIHble TMPEACTaBICHUS O
IPOCTPAHCTBEHHBIX (GUTypax W HM3y4YeHHE HX CBOWCTB, (HOPMHPOBAHHE U
pa3BUTHE  MPOCTPAHCTBEHHOTO  BOOOPaXKEHMsS,  Pa3BUTHE  CIIOCOOOB
T€OMETPUYECKUX H3MEPEHUH, KOOPAMHATHOTO W BEKTOPHOTO METOJOB JJIs
pElIeHHs] MaTeMaTHYeCKUX U MIPUKIAIHBIX 33]1a4;

* CTOXacTHUYecKas JIMHUS, OCHOBaHHAas HA Pa3BUTUM KOMOMHATOPHBIX YMEHUH,
NPEICTAaBICHUA O  BEPOSITHOCTHO-CTATUCTHYECKUX  3aKOHOMEPHOCTSX
OKPYXAIOIIEro MUpa.

N3ydenne oOmeoOpa3oBaTebHON  y4eOHON  IUCHUIUIMHBI — «MaTeMaThkay
3aBEpINAETCs MOJBEJCHUEM UTOTOB B (hOpME DK3aMEHa B paMKax MPOMEKYTOUHOM
aTTeCTalluu CTyAEHTOB B mpouecce ocBoeHus ocHoBHol OIIOII CIIO c
MTOJTy4YE€HHUEM CPEJTHETO 0011Iero 00pa3oBaHus.

3. MECTO YYEBHOM JUCHUILIUHBI B YYEBHOM ILJIAHE

VYyeOnass  nmucnmmuHa ~ Martematuka — (Bkitodas — anreOpy M Hayana
MaTEeMaTUYeCKOTO aHallh3a, TEOMETPUI0) SBIACTCS YYEOHBIM  MPEIMETOM
oOs3aTenbHON TpenMeTHON oOnact «Martematnka u uHpopmarukay DI'OC
cpeaHero ooImero oopa3oBaHusl.

B yuebnom mmane IIIICC3 yuebnas mucnumuimHa «MaTemaTwka)» BXOJUT B
cocTaB 0o0mMX 0011e00pa30BaTENIbHBIX YUYEOHBIX AUCHUIUIAH, (GOPMUPYEMBIX U3
oOsi3atenbHbIX npeaMeTHbix obnacteit ®I'OC cpennero obuiero oOpasoBaHus, s
cnenuanbHocteit CI1O Texuudeckoro npoduiist npodeccuoHanbHOro 00pa3oBaHuUs.



4. PE3YJBTATHI OCBOEHUSA YYEBHOM JUCITUIIJINHBI
OcBoeHue cojiepxkaHus y4eOHOU AucCHUIUIMHbI «MaTteMatuka» obecredynBaeT
JOCTUXKEHUE CTYI€HTaMHU CIEAYIOIIUX pe3yibmamaoe:.

* JIUYHOCMHBIX
- cOpMHPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKE KaK YHHUBEPCAIBHOM S3BIKE
HAyKW, CPEJCTBE MOJCIUPOBAHMS SBICHUW U TIPOIECCOB, HJESIX W METOJax
MaTEMaTHKU;

- TIOHMMaHHWE 3HAYUMOCTH MAaTEMAaTHUKH I HAay4YHO-TEXHHMYECKOTO Iporpecca,
c(OpPMHPOBAHHOCTh OTHOIICHHWS K MaTEMaTHKE KaK K YacTH OOIIeYeIOBEUECKOU
KyJIbTYpPhl 4Y€pe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHS MATEMAaTHKH, SBOJIOIUCH
MaTeMaTHUECKUX HJIEH;

- pa3BUTHC JIOTHYECKOTO MBIILICHUS, IMPOCTPAHCTBEHHOTO BOOOPaKCHHSI,
ANTOPUTMHUYECKON KYJIBTYPbl, KPUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIMMOM
Ul Oyaymied mpoeCcCUOHAIBHON JeATEIbHOCTH, JIJIS MPOJIODKCHHUST 00pa30BaHuUs
U caM0o0Opa3oBaHus;

- OBJQJICHHC MAaTEMAaTHYCCKUMHU 3HAHMSAMH W YMCHHSIMH, HEOOXOJIUMBIMH B
MIOBCCTHEBHOM JKU3HM, JUISI OCBOCHUS CMEXHBIX €CTCCTBEHHO-HAYYHBIX JUCIUILIHH
U JUCHUIUIMH TMPO(PECCHOHAIBLHOTO IHMKIA, JUIS TOJydeHHus oOpa3oBaHHS B
00J1acTaX, HEe TPEOYIONUX YIITYOJICHHOW MaTeMaTHYeCKOM MO ITOTOBKH;

- TOTOBHOCTB U CITOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE caMOOOpa30BaHHUIO, HA
NPOTSHKEHUW BCEHW JKWU3HM, CO3HATEIbHOE OTHOIICHHE K HEIPEPhIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCIHENIHOW TNpOodeCCHOHAIBHOW M OOIICCTBEHHOM
JESITENBLHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYJIHHYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTeIbHOM, 00IIIECTBEHHO IIOJIE3HOMH, y4eOHO-HCCIIeI0BATEIIHCKOM,
NPOSKTHOW U APYTHX BHJIAX JCSITCIbHOCTH;

- OTHONICHHE K MNpOodeCCHOHANBHOM JCSATCIIBHOCTH KaK  BO3MOXHOCTH
y9acTHS B perieHun JUYHBIX, OOIIECTBEHHBIX, rOCYJapCTBEHHBIX,
0OIIIeHAITMOHAIBHBIX MTPOOIIEM;

- TOJICPAaHTHOE CO3HAHWE W IMOBEJCHHUE B TOJUKYJIBTYPHOM MHPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH  JUAJIOT C JPYTUMH  JIFOABMH, JIOCTHTaTh B  HEM
B3aMMOITOHUMAaHUs, HAXOAUTh OOIIHE IEIW M COTPYIHHYATH JUIS MX JOCTHIKCHHS,
CIIOCOOHOCTh ~ TPOTHBOCTOSTH  HMJICOJOTHHM  DKCTPEMH3Ma,  HaIMOHAIU3Ma,
KceHOGOOMHN, JTUCKPUMHUHAIIMM 110 COIHMAJIBHBIM, PEJIMTHO3HBIM, PAaCOBBIM,
HAIIMOHAJLHBIM MPHU3HAKAM U APYTUM HETaTUBHBIM COIIMAIBHBIM SIBJICHUSIM;

* MemanpeoMemHuplx:
- YMEHHE CaMOCTOATEJILHO OMpPENeATh e NCATEIbHOCTH M COCTaBJIATH IUIAHBI
e TEIbHOCTH; CaMOCTOSTEIBHO OCYIIIECTBJIATD, KOHTPOJUPOBAThH u
KOPPEKTHPOBATh JACATEIBHOCTh;, HCMOJb30BaTh BCE BO3MOXKHBIE PECYpChl s
JOCTHIKEHUS TIOCTABJICHHBIX I/ U peain3aliiy UIAaHOB JIESITEILHOCTH; BRIOMPATh
YCIICIIHBIE CTPATETMU B PA3IMYHBIX CUTYAIUSIX;



- YMEHUE NPOJYKTUBHO OOIIATHCS M B3aUMOJICUCTBOBATH B MPOIECCE COBMECTHOM
NEATeNIbHOCTH, YYUTHIBaTh TO3ULUMU  JPYTUX  YYACTHUKOB  JIEATEIBHOCTH,
a3 PeKkTUBHO pa3pemaTh KOH(IUKTHI;
- BJIaJICHUE HaBBbIKAMU MO3HABATENbHOU, YU4EOHO-UCCIIEA0BATEILCKOW U TPOEKTHOM
NEeSATeNTbHOCTH, HaBBIKAMH pa3pelieHus mpoOieM; CIOCOOHOCTh M TOTOBHOCThH K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS,
- TOTOBHOCTH W  CIHOCOOHOCTh K  CaMOCTOSITEIbHOM  HMH(OPMAIIMOHHO-
MMO3HABATEIBLHON JESATEIBHOCTH, BKJIIOYAs YMEHUE OPUEHTHPOBATHCS B Pa3TMUHBIX
UCTOYHMKAaX WHGOpPMAIUU, KPUTUYECKH OIICHUBATb U  UHTEPIPETHUPOBATH
uH()OpMAIINIO, TTOJIY4aeMYIO U3 Pa3IMYHbIX UCTOUHUKOB;
- BJIQJICHUE SI3IKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTMYHO M TOYHO H3J1ararth
CBOIO TOYKY 3pEHMsI, UCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIC CPEJICTBA;
- BJIaJICHUE HABBIKAMM TMO3HABATEIbHOU pedIeKCHH KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHUH, T'PAHUI
CBOEr0 3HAHWS W HE3HAHWS, HOBBIX IMO3HABATENIBHBIX 3a7a4 W CPEJCTB I UX
JOCTHKCHUS;
- IEJICYCTPEMJICHHOCTh B TOMCKAaX U MPUHITHH PEIICHHUH, COOOPa3UTEIbHOCTh U
UHTYHUIMSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX  MPEJCTABICHUN; CIIOCOOHOCTH
BOCIIPUHUMATH KPACOTY ¥ TAPMOHUIO MHUPA;

* NpeoMemHbIX:

1) cdopMupOBaHHOCTH TMPEACTABICHUM O MaTeMaThKe KaK 4YacTH MHPOBOM
KyJIbTYphl U O MECT€ MAaT€MAaTUKHd B COBPEMEHHOM NMBWIM3AIMHU, O CHOco0ax
ONMMCAHMS HA MAaTEeMaTHUYECKOM S3bIKE SIBIICHUN PEaIbHOIO MUPA;

2) chopMHUPOBAHHOCTh NPEJCTABICHUNA O MATEeMATHUYECKUX TOHITHIX KaK o
BXKHEUIINX MAaTeMaTUYECKHX MOJENAX, MO3BOJSIOIIMNX ONUCHIBATh M H3y4aTh
pa3Hble MPOLECCHl M SBJIEHUS; MNOHMMAHUE BO3MOXXHOCTH AKCHOMAaTUYECKOTO
NOCTPOEHHUSI MAaTEMAaTUUYECKUX TEOPHUIA;

3) BiIaneHWEe METOAAMHU JOKa3aTEIbCTB M QJITOPUTMOB PEIICHUS; YMEHHE HX
[IPUMEHSATH, TPOBOAUTH JI0KA3aTEIbHbBIC PACCYKIEHUS B XO/I€ PELICHUS 3a/1a4;

4) BrajgeHue  CTaHAAPTHBIMM  IPUEMaMHM  PEIICHUS  pPAlUOHAJIBHBIX U
MPPALUOHAIBHBIX, TTOKA3aTEJIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUU
Y HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B
TOM 4YHUCJE JUIl NOMCKA NYTH PEIICHHS W WUIKOCTPAUHUM PELICHUS YPaBHEHUN H
HEPABEHCTB,;

5) chopMHpPOBAaHHOCTH MPEACTABICHUM 00 OCHOBHBIX MOHSTHAX, HJCIX U METOJIAaX
MaTeMaTHYECKOT'0 aHAIIN3a;

6) BIAJEHUE OCHOBHBIMM TIOHSATHUAMH O TIUIOCKUX M TPOCTPAHCTBEHHBIX
r€OMETPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBax; CPOPMHPOBAHHOCTH YMEHHUS
pacrno3HaBaTh Ha YEpPTEkKAX, MOJECIHAX M B PEATbHOM MHPE TE€OMETPUUYECKHUE
(GuUrypbl; IpUMEHEHUE U3YYEHHBIX CBOMCTB reoMeTpuuecKux Guryp u Gopmyn ais
pEILICHUsI TEOMETPUUECKUX 3a7a4 U 3a7a4 C MMPAKTUYECKUM COJICPKAHUEM;



7) chopMUPOBAaHHOCTH MPEJCTABICHUN O TMpoIEeccax W SIBICHUAX, HMEIOUIUX
BEPOSATHOCTHBIN XAPAKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJIbHOM MUDE,
00 OCHOBHBIX MOHATUAX JIEMEHTAPHOU TEOPUHU BEPOSITHOCTEW; YMEHHUIN HAXOJUTh U
OLICHMBAaTh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIIMX MPaKTUYECKHX
CUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKH CITyYaWHbBIX BEIUYNH;

8) BlaJeHUe HaBbIKAMH HCIIOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM MpH
pelieHnuy 3aau;

9) nnst cnenbiX U c1abOBUIAIIMX 00YYaAIOIIUXCS:

* OBJIQJICHUE TMPABUJIAMHU 3alUCU MaTeMaTUUeCKUX (OpPMYJ U CHEIUATbHBIX
3HAKOB peibeHO-ToUeUHOM cucTteMbl o6o3HaueHu JI. bpaitns;

* OBJIAQJICHHE  TaKTWJIBHO-OCA3ATEJIBHBIM  CIOCOOOM  OOcCienoBaHUs U
BOCHpUATHS  pelbeHBIX  M300paKeHUW  MPEeAMETOB,  KOHTYPHBIX
U300paKeHUN TeOMETPUUYECKUX QUTYDP U APYTOE;

* HaJUYMC YMCHHS BBINOJHITH T€OMETPUYECKHE ITOCTPOCHHUS C IOMOIIBIO
IUPKYJIS ¥ JIMHCHKH, YUTaTh pesibeHbIe TpadUKH IJIEMCHTAPHBIX (QYHKIIUN
Ha KOOPJWHATHOW IUIOCKOCTH, NMPUMEHATH CICIHUAIbHBIC MPUCIIOCOOICHUS
s penbeduoro uepuenus ("Apadremen", "llkonsHuK");

¢ OBJIaJCHUC OCHOBHBIM q)YHKHI/IOHaJIOM mporpaMmbl HC BU3YaJIbBHOT'O AOCTYIIA
K I/IH(i)OpMa[II/II/I Ha 3KpaHC IICPCOHAJIBHOI'O KOMIIBIOTCpA, YMCHHUC
HCIIOJIb30BaTh INCPCOHAJIBHBIC TI/I(i)JIOTCXHI/I‘ICCKI/IC CpCaCTBa
I/IH(bOpMa[II/IOHHO-KOMMYHI/IKaHPIOHHOFO A0CTYyIIa CJICIIBIMHA O6y‘{aI-OH_II/IMI/IC}I;

10) nyst oOyJaronuxcst ¢ HapyIICHUSIMH OIIOPHO-ABUTATEILHOIO arnmapara:

¢ OBJIaACHHUC CIICHHUAJIbHBIMH KOMIIBIOTCPHBIMU CPCACTBAMHU IIPCACTABICHUA U
dHaJIn3a JaHHbIX U YMCHHC UCIIOJIb30BATh IICPCOHAJIBHBIC CPCACTBA JOCTYIIA C
YUCTOM ABUI'ATCIIBHBIX, PCUCABUTIATCIIbHBIX 1 CCHCOPHBIX Hap}’HIGHI/IfI,

¢ HaJIW4YuC YMCHHU:A HUCIIOJBb30BaTh IICPCOHAJIBHBIC CPCACTBA JOCTYIIA.

Beinensrorcs TpH HaIlpaBJICHUS TpeOoBaHU K  pe3yabTaram
MaTeMaTUYeCKOTO 00pa30BaHUS:
1) mpakTUKO-OpPUEHTUPOBAHHOE MaTeMaTH4eCKoe 0Opa3oBaHHME (MaTeMaTuKa st
KU3HH);
2) MaTeMaTuKa JJisl UCIIOJIb30BaHUS B Tpodeccuu;
3) TBOpuUeCKOE HAMpaBICHUE, HA KOTOPOE HAalEeJIEHbl T€ 00ydYaroluecs, KOTOpbIE
TUTAHUPYIOT 3aHUMAThCS TBOPUYECKOW M HMCCIICIOBATENBCKON paboTOW B 0oOnacTH
MaTeMaTuKH, (PU3UKH, SKOHOMUKH U IPYTUX 00JIaCTAX.
OTU HampaBleHUsT peaju3yloTcs B JBYX OJiokax TpeOOBaHMI K pe3yibTaTam
MaTeMaTH4eCKOro 00pa3oBaHuUsl.
Ha 0a30BoM ypoBHe:
— BpINyCKHUK Hay4uTCsi: JUIs HUCIOJb30BAHUSI B TOBCEAHEBHOW JKU3HU U
oOecrieyeHUs] BO3MOXHOCTH  YCIICIIHOTO  MPOJOJDKEHUs  oOpa3oBaHUsA IO



CIIEHUATIBHOCTSM, HE CBSI3aHHBIM C MPUKIAHBIM UCTIOJb30BAaHUEM MaTEMATUKH.
dnemenmuvt meopuu MHOIHCECME U MAMEMAMUUECKOU 1OZUKU

- OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSITUAMH: KOHEUHOE MHOXKECTBO, JIEMEHT
MHOECTBA, MOJAMHOXECTBO, MEPECEUCHUE U OO0BbEAMHEHUE MHOXKECTB, UHUCIIOBBIC
MHOECTBA HA KOOPJAUHATHOM MPSIMOU, OTPE30K, HHTEPBAJ;

- omepupoBaTh Ha 0a30BOM YypPOBHE TMOHATHSIMU: YTBEPKIACHUE, OTPUIAHUE
YTBEPKACHUS, UICTUHHBIC U JIOKHBIC YTBEPKJICHUsI, TPUUMHA, CJICJACTBUE, YACTHBIN
Cily4yail 0OIIEeTO YTBEPKACHUS, KOHTPIIPUMED;

- HaXOJUTh TiepeceyeHue U OOBEIUHEHHE JBYX MHOXKECTB, MPEICTABICHHBIX
rpaduuecKy Ha YMCIOBOU MPSMOM;

- CTPOUTH HA YUCJIOBOM MPSMON MOJMHOXKECTBO YHMCJIOBOIO MHOXECTBA, 3aJIaHHOE
MPOCTEUIINMU YCIIOBUSIMU;

- pacrmo3HaBaTh JIOKHBIE YTBEPXKICHUSI, OITMOKUA B PACCYXKJICHUSIX, B TOM YHUCJE C
UCIIOJIb30BaHUEM KOHTPIIPUMEPOB.

B noBceHEeBHOM KU3HU U TIPU U3YUYEHUU JIPYTUX TTPEIMETOB:

- UCIIOJIb30BaTh YHMCJIOBHIE MHOXKECTBA Ha KOOPJIWHATHOW MPSAMOU ISl OMUCAHUS
peabHBIX MPOIIECCOB U SIBJICHUN;

- MPOBOJAUTH JIOTUUECKHUE PACCYKJICHUS B CUTYallUSIX IOBCETHEBHOMN KU3HHU.

Yucna u svipasrxcenusn

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHSITHUSMHU: II€JI0€ YUCIIO, ETUMOCTh YHCEII,
OOBIKHOBEHHas JApoOb, JecaTUYHasi JpoOb, PaIlMOHAIBHOE YHCIIO, MPUOIUKEHHOE
3HAUEHUE YMCIIa, YacTh, J0JIS, OTHOLIEHUE, MPOIEHT, MOBBIIICHUE U TOHWKEHUE Ha
3aJlaHHOE YHCIIO MPOIEHTOB, MacIITao;

- omepupoBaTh Ha 0a30BOM ypOBHE TMOHATUSAMH: JiorapudM  YHUCIHa,
TPUTOHOMETpPUYECKass OKPYXKHOCTb, TpaJycHas Mepa yria, BeJIMYHHA Yria,
3aJIaHHOTO TOYKOW Ha TPUTOHOMETPUUECKOM OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC
¥ KOTaHT€HC YTJIOB, UMEIOLIUX MPOU3BOJIBHYIO BETUUNHY;

- BBITIOJIHATH apu(hMETUUECKHE IEUCTBUS C IETBIMU U pallMOHAIBHBIMU YUCIIAMH;

- BBITMIOJHATh HECJIOXKHBIE MPEoOpa30BaHUs UYUCIOBBIX BBIPAKEHHM, COAEpPKAIINX
CTEIIeHH Yrcell, TU00 KOPHH M3 Yucel, JIMOO jJoraprudMel Yncer;

- CpPaBHUBAThH pallMOHAIBbHBIC YHCIIa MKy COOOI;

- OIICHUBATh U CPABHUBATH C PAllMOHAIIBHBIMU YKCIAMH 3HAYEHUS LEIbIX CTENEHEH
qucell, KOpHEW HaTypaJbHOW CTETEHW W3 YHCEel, JIOTapu(MOB YHMCEN B MPOCTHIX
CIyyvasx;

- N300paXkaTh TOYKAMHU Ha YHCIIOBOUM MPSIMOM 1IE€TbIe W PAIlMOHAIBHBIC YHUCTIA;

- u300pakaTh TOYKAMU Ha YHCIOBOW MPSAMOM IIeJble CTETNEeHH YHCEN, KOPHU
HATypaJbHOW CTETICHU U3 YKCEJI, JIOTapU (MBI YUCEN B MPOCTHIX CIyYasiX;

- BBINIOJIHATH HECJIOXKHBIC TMPEOOpa3OBaHUS IENBIX € JAPOOHO-pPAIMOHATBHBIX
OYKBEHHBIX BBIPAKCHHIA;

- BBIPAXKaTh B MPOCTEUIIINX CIydasiX U3 PAaBEHCTBA OJIHY NIEPEMEHHYIO Yepe3 APYrue;
- BBIUUCTISTH B MPOCTHIX CIIy4Yasx 3HAUYCHHS YUCIIOBBIX U OYKBEHHBIX BBIPKCHHM,
OCYILIECTBIISISI HEOOXOUMBbIE MTOACTAHOBKHU U IPeoOpa30BaHus;

- U300paXkaTh CXEMATUYECKU YToJl, BEIMYMHA KOTOPOTO BhIpaXKE€Ha B rpaaycax;

- OLICHUBATh 3HAKU CUHYCA, KOCUHYCA, TAHT'€HCA, KOTAHT€HCA KOHKPETHBIX YTJIOB.

B noBceHEeBHOM KU3HU U MIPU U3YUYEHUHU JIPYTUX YUEOHBIX MIPEIMETOB:

- BBINOJIHATH BBIUUCIICHHS TP PEIICHUH 33]1a4 MIPAKTUUYECKOTO XapaKTepa;

- BBINOJHATh NPAKTUYECKUE PACUYEThl C UCIOJIL30BAHUEM IPU HEOOXOJUMOCTH



CIIPABOYHBIX MAaTEPUAJIOB U BEIYUCIUTEIBHBIX YCTPONCTB;

- COOTHOCHUTH peajbHBbIC BEIMYMHBI, XaPAKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO
MHpa C UX KOHKPETHBIMHU YACIOBBIMY 3HAUCHUSIMU;

- WCTOJIb30BaTh METOABI OKPYTJICHUS, NMPHUOIMKCHUS W MPUKUAIKA TPU PEIICHUH
MPAKTUYCCKUX 3a]1a4 ITOBCETHEBHOW KU3HH.

Ypasenenusa u nepasencmea

- Pemats nuHEHHBIC ypaBHEHUS U HEPABEHCTBA, KBaIPATHBIC YPaBHEHUS;

- pemiarh Jjorapudpmudeckue ypaBHeHus Buga loga (bx + ¢) = d u mpocreitimue
HepaBeHCcTBa Buja loga x < d;

- peliath moKa3aTelbHble ypaBHEHUs, Bujia abx+c = d (rae d MOXHO MpeJCTaBUTh B
BUJIE CTETICHU C OCHOBAaHHMEM a) W MpocTeiine HepaBeHCTBa Buaa ax< d (rae d
MOJKHO TIPEJICTAaBUTh B BUJIC CTCIICHH C OCHOBAHHUEM a);

- TPUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEUIIEro TPUTOHOMETPHUUYECKOTO
ypaBHEHHUS BHJA: SIn X = a, COS X = a, tg X = a, ctg X = a, Te a - TaOJIMYHOe
3HAYEHNE COOTBETCTBYIOIICH TPUTOHOMETPUUECKON (DYHKITHH.

B moBceiHEeBHOM KU3HU U TIPU U3YYCHUHU JPYTUX MIPEIMETOB!

- COCTaBJIATHL M peliaTh YPaBHGHHWS M CHCTEMbl YpPaBHCHHHA TMPU PEIICHUH
HECJIOXHBIX IPAKTUYCCKUX 33129

Dynkyuu

- OnepupoBaTh Ha 0a30BOM YPOBHE IMOHSATHSIMH: 3aBHCHMOCTD BEJIMYUH, (QYHKIIHS,
apryMeHT W 3HadeHue (QYHKIHMH, 00JacCTh OMpeneNieHHus M MHOKECTBO 3HAYCHUU
dbyHKIMH, TpadUK 3aBUCUMOCTH, Tpapuk (PYHKINU, HYIH (QYHKIHUH, TPOMEKYTKH
3HAKOMOCTOSHCTBA, BO3pAacTaHWE HAa YHCIOBOM MPOMEXYTKE, YyObIBaHHME Ha
YHCIIOBOM TIPOMEXKYTKE, HaumOoJblllee M HaUMEHbIee 3HadeHue GQYHKIUA Ha
YHICIIOBOM IIPOMEXKYTKE, IeprogndecKkas (pyHKIus, MTepruo;

- omepupoBatb Ha 0a30BOM ypOBHE TMOHATUSMU: TpsAMas U oOparHas
NPOMOPIUOHATBHOCTh  JIMHEWHas,  KBajgpaTWyHas,  JorapupMuyeckas W
nokaszaTenbHas (PyHKIUHA, TPUTOHOMETPHYECKHE (PYyHKIINH;

- pacrno3HaBaTh TpaduKd DJIEMEHTAPHBIX (QYHKIUN: TpSAMOW H  OOpaTHOM
IPOIMOPIIMOHATILHOCTH,  JIMHEWHOW,  KBaJpaTUYHOH,  JorapuPMUyYecKor  u
MOKa3aTeIbHON (YHKIIUH, TPUTOHOMETPUUECKUX () YHKITH;

- COOTHOCUTH TpaduKH DIEMEHTAapHBIX (QYHKIMA: TpsIMOl ©  OOpaTHOU
MPOMOPIIMOHATLHOCTH,  JIMHEWHOM,  KBagpaTHYHOH,  JIOrapuPMUYECKO |
MOKa3aTeNbHON  (DYHKIMH, TPUTOHOMETpUUYECKHX (QYHKIUHA ¢  GdopMynamu,
KOTOPHIMHU OHH 331aHbI;

- HaXOJIUTh 10 TpaduKy MPUOIMKEHHO 3HaUeHUs (PYHKIMH B 33JJaHHBIX TOUKAX;

- ompeaensatb 1o rpaduky cBoiictBa (QyHKIMH (HYIH, POMEXKYTKH
3HAKOTOCTOSHCTBA, MPOMEKYTKH MOHOTOHHOCTH, HAWOOJBIINE W HAWMCHBIINE
3HAYEHUS U T.I1.);

- CTpOUTH ACKHM3 Tpaduka (PyHKIUHU, yTOBICTBOPSAIONICH MPUBEICHHOMY Ha0Opy
yclioBuid (TPOMEKYTKHA BO3pACTaHUs/yObIBaHUS, 3HAYCHHE (PYHKIIMU B 3aJaHHOMU
TOYKE, TOUKH SKCTPEMYMOB U T.1.).

B moBceHeBHOM XU3HU U TIPU U3YYCHUHU JPYTUX MPEIMETOB:

- ompenensaTh To TpadukaM CBOWCTBA pPEATBHBIX TPOIECCOB W 3aBHCHUMOCTEH
(HanOonpiiie W HAWNMEHBININE 3HAYCHWS, MPOMEXKYTKH BO3pACTaHUS W yOBIBAHUSA,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA U T.11.);

- UHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaLINH.



Inemenmovt MamemamuuecKkozo aHaIUu3a

- OnepupoBath Ha 0a30BOM YPOBHE MOHSTUAMU: MPOU3BOAHAST (QYHKIIMU B TOYKE,
KacarenpHas K rpaduky QyHKIHUH, TPOU3BOAHAS (QYHKLIUU;

- ONpeneNsaTh 3HAYECHHWE NPOU3BOJHOM (PYHKUMHM B TOYKE IO H300pAXKEHUIO
KacaTeabHOH K rpaduKy, MpOBEACHHON B 3TOM TOUKE;

- pematb HECJOXKHbIE 3aJaud Ha NPUMEHEHHE CBSI3U MEXAY IPOMEKYTKaMU
MOHOTOHHOCTH M TOYKaMHM JKCTpeMyma (YyHKUHH, C OIHOW CTOpPOHBI, H
MPOMEKYTKaMHU 3HAKOIMOCTOSIHCTBA M HYJISIMU TPOU3BOAHOW 3TOM (yHKUMH - C
IPYTOH.

B noBcenHeBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:

- MOJB3YACh rpadvKamMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pocTa, MOBBILICHUS,
YBEJIMUEHHUS U T.1.) WIK CKOPOCTH YOBbIBaHUS (MaJleHUs, CHUKCHHS], YMEHBIICHUS U
T.Il.) BEJIMYMH B peajibHbIX MpoIleccax;

- COOTHOCHUTH TpauKHU peasibHbIX MPOLIECCOB M 3aBUCHUMOCTEH C UX ONUCAHMUSIMH,
BKJIIOUAIOIIMMH XapaKTEPUCTUKH CKOPOCTU M3MEHEHHUs (OBICTPBIA pOCT, IUIaBHOE
MOHM)XEHUE U T.I1.);

- HUCIOJIb30BaTh TrpaduKH pealbHBIX TMPOLECCOB IJsi PEIICHUS HECIOKHBIX
NPUKJIAIHBIX 33/1a4, B TOM YHCIIE ONpeesis o rpaduky CKOpOCTh X0/a Impolecca.
Cmamucmuka u meopus éeposimuocmelil, 102UKa U KOMOUHAMOPUKaA

- OnepupoBaTh Ha  0a30BOM  ypOBHE  OCHOBHBIMH  ONHCATEJIbHBIMU
XapaKTepUCTUKaMU YHUCJIOBOrOo Habopa: cpenHee apudmernueckoe, MeauaHa,
HauOoJbIlIee U HAMMEHbIIIEe 3HAUCHNUS,

- onepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMU: YACTOTA M BEPOSATHOCTH COOBITHS,
CIIy4ailHbIN BHIOOP, OMBITHI C PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

- BBIYHUCIIATH BEPOSATHOCTH COOBITHI Ha OCHOBE TI0JICYETA YHCIIA UCXOIOB.

B noBcegHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:

- OIICHUBATh ¥ CPABHHUBAThH B MPOCTHIX CIy4asX BEPOSTHOCTH COOBITHI B peaibHOM
KU3HHU;

- YUTaTh, COIOCTAaBIIATh, CPAaBHUBAaTh, WHTEPIPETUPOBATH B MPOCTHIX CIydasx
peanbHbIe JaHHbIC, IPEJICTABICHHBIE B BUJE TA0JIHUII, JUArpaMM, Tpa(uKoB.
Texcmoegole 3a0auu

- PemraTe HeCIOXHBIE TEKCTOBBIE 3a/1a4M Pa3HBIX TUIIOB;

- aHAJM3MUPOBATh YCJIOBUE 33/auH, NIPU HEOOXOAMMOCTH CTPOUTH IJI €€ PELICHUS
MaTeMaTUYECKYI0 MOJIEIIb;

- IOHUMAaTh U MCTIOJIB30BATh JJISl PEICHUs 3aJaud HHPOPMAIIHUIO, IPEICTaBICHHYIO
B BHUJI€ TEKCTOBOM M CHUMBOJBHOW 3alUCH, CXEM, TaOJHIl, AMAarpaMM, rpa(ukos,
PUCYHKOB;

- IEICTBOBATH 0 AJITOPUTMY, COAEPKAILIEMYCS B YCIIOBHH 3aa4H;

- ACIIOJIB30BATh JIOTHYECKUE PACCYNKACHUS IPHU PELICHUH 331a4H;

- paboTaTh ¢ M30BITOYHBIMU YCIOBUSIMH, BBIOMpPas U3 BCel MHPOpPMAINH, JTaHHbIC,
HEOOXOAMMBIE JJISl PELICHUS 3a]auu;

- OCYILECTBIJIATh HECJIOXKHBIM NepeOOp BO3MOXKHBIX PELIEHUM, BBIOMpAs W3 HUX
ONTUMAJIBHOE TIO KPUTEPUSIM, C(POPMYITUPOBAHHBIM B YCIOBHH;

- AaHAJIM3MPOBATh U MHTEPIIPETUPOBATH MOJYUYEHHBIE PEIICHNUS B KOHTEKCTE YCIOBUS
3a/1auu, BEIOUpATh PEIIEHUs, HE IPOTUBOPEYALNE KOHTEKCTY;

- pemarh 3aa4M Ha pacyeT CTOMMOCTU MOKYIOK, YCIYyT, HOE340K U T.IL.;

- pelarh HECIOXHBIE 3a/layd, CBSI3aHHBIE C JOJIEBBIM Y4YacTUEM BO BIIAJICHUU



dbupMo, TpeANPUITHEM, HEJIBUKUMOCTBIO;

- pemiaTh 3a/laud Ha TMPOCTHIE MPOLEHTHI (CUCTEMBbl CKHIOK, KOMUCCHHM) U Ha
BBIYUCJICHUE CJIOKHBIX MPOIEHTOB B Pa3IMYHBIX CXEMaX BKIIAJIOB, KPEIWUTOB U
UIIOTEK;

- pemaTh MNpPaKTUYECKUE 3ajlaud, TPeOYIOIIUE HCIOIb30BaHUS OTPUIATEIbHBIX
quces: Ha ONpe/IeICHUE TeMIEPaTyphl, Ha ONPEIeICHUE MOJ0KEHHUSI Ha BPEMEHHOM
oCH (10 Hameh 3pbl U MOCTe), Ha ABUKEHUE JEHEKHBIX CPE/ICTB (MIPUXO0a/pacxon),
Ha oNpeJeieHne rTyOuHbI/BbICOTHI U T.I1.;

- HCTOJIB30BaTh MOHATHE MacIiTaba i HaXOXJCHHUS PACCTOSIHUW W JJIMH Ha
KapTax, IJJaHaX MECTHOCTH, IUJIaHaX IOMEIICHUM, BBIKpOilKaX, Mpu padboTre Ha
KOMITbIOTEPE U T.II.

B noBceHEeBHOM KW3HU U TIPU U3YUYEHUU JIPYTUX TTPEIMETOB:

- peliath HECIOXKHbIE TMPAKTUYECKHE 3a/Jaud, BO3HUKAIOIIUE B CHUTYalHsIX
MOBCETHEBHOM JKU3HHU.

I'eomempus

- OnepupoBarh Ha 0a30BOM YpOBHE MOHSATUSIMHU: TOUKa, MpsMas, IUIOCKOCTh B
IPOCTPAHCTRBE, MAPALICTLHOCTD U MEPICHINKYISIPHOCTh MPSIMBIX U IIOCKOCTEH;

- pacro3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (Mpu3Ma, MHUpaMHJA,
IPSMOYTOJILHBIN TIapajuieNienunes, Kyo);

- U300pakaTh M3ydaembie GUTYPHI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEPTEHKHBIX
UHCTPYMEHTOB;

- JlenaTh (BBIHOCHBIE) MIIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:
BUJ] CBEpXY, COOKY, CHU3Y;

- W3BJEKaThb HMH(OPMAIMIO O TMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax,
NPEJICTABIICHHYIO HA YepTekaxX U PUCYHKAX;

- IpuMeHsTh TeopeMy [ludaropa npu BEIUHCICHUN 3JIEMEHTOB CTEPEOMETPUUECKUX
duryp;

- HaXOJWUTh OOBEMBI W TUIOMIAAN TOBEPXHOCTEH MPOCTEHININX MHOTOTPAHHUKOB C
npuMeHeHneM GopMYIT;

- pacmo3HaBaTh OCHOBHBIE BHJIBI TEIl BpalleHus (KOHyC, TUIUHADP, chepa u map);

- HaXOJIUTh OOBEMBI U ILIOMIATU MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U
TEJ BpaIlleHUs C TPUMEHEHUEM (HOPMYII.

B noBceHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:

- COOTHOCUTH aOCTpPaKTHBIE TEOMETPUYECKHE TOHATHA U (PAKTBI C peaTbHBIMHU
KU3HEHHBIMU OOBEKTAMH U CUTYAIUSIMU;

- HCIOJB30BaTh CBOWMCTBA MPOCTPAHCTBEHHBIX TE€OMETPHUUECKUX QUTYyp s
pelIeHUs TUMOBBIX 3a/1a4 MPAKTUYECKOTO COAEPKaHU;

- COOTHOCUTDH IUIOIIAIN TOBEPXHOCTEH TEN OJMHAKOBOW (OPMBI PA3ITUIHOTO
pa3mepa;

- COOTHOCUTBH 00BEMBI COCYZIOB OJTMHAKOBOW (DOPMBI pa3TUIHOTO pa3Mepa;

- OLICHUBATh (hOPMY MPABHIBHOTO MHOTOTPAHHUKA MOCJE CIUJIOB, CPE30B U T.II.
(ompenenaTh KOJTUYECTBO BEPIUH, peOep U rpaHeit OMydYeHHBIX MHOTOTPAaHHUKOB).
Bexmopul u koopounamaut 6 npocmpancmee

- OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHSITHEM JIEKAPTOBbI KOOPAMHATHI B
MIPOCTPAHCTBE;

- HAXOJAUTH KOOPAUHATHI BEPIINH KyOa U MPsIMOYTOJIbHOTO Napauiesienuneaa.
Hcemopusa mamemamuku



- OnuceIBaTh OTAEIBHBIE BBIAAIOIINECS PE3YIIbTATHI, OJYYEHHBIE B XOA€ Pa3BUTHSA
MAaTeMaTUKU KaK HaAyKH;

- 3HaTh IIpUMEpPbl MATEMaTUYECKUX OTKPBITUH M UX AaBTOPOB B CBA3U C
OTEYECTBEHHON U BCEMUPHOMN UCTOPHUEH;

- [IOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccuu.

Memoowvt mamemamuxu

- IIpuMeHATH U3BECTHBIE METOABI NPU PELICHUM CTAHIAPTHBIX MAaTEMAaTUYECKUX
3a7ay;

- 3aMeyaTh U XapakTepu30BaTh MAaTEMATUYECKUE 3aKOHOMEPHOCTH B OKPYKaOLIEH
JICMCTBUTEIBHOCTH;

- IPUBOJAUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE, B TOM YUCIIE
XapakTePU3YIOLMX KPaCOTy U COBEPILIECHCTBO OKPY’KAIOIIEr0 MUPA U ITPOU3BEICHUN
UCKYCCTBA.

— BBIHyCKHHK MOJYYUT BO3MOKHOCTbL HAYUYUTBCH: JId PAa3BUTHA MBIIIJICHUS,
HCIIOJIB30BaHUA B HOBCGHHCBHOﬁ ’KH3HHA U o0ecreueHns] BO3MOKHOCTH YCIICIIHOT'O
IMPOOOJIKCHUA 06p330BaHI/I$I o CrCuuaJIbHOCTAM, HC CBA3daHHBIM C IIPUKIAJIHBIM
HCIIOJIB30BAHUECM MAaTCMAaTHKU.

Inemenmot meopuu MHOIHCECME U MAMEMAMUYECKOIL T10ZUKU

- OnepupoBaTh TNOHATHUSIMHU: KOHEYHOE MHOXKECTBO, DJIEMEHT MHOYKECTBA,
MOJIMHOECTBO, TIepeceyeHne U 00beIMHEHNE MHOXKECTB, YUCIIOBbIE MHOYKECTBA Ha
KOOPIMHATHON TMpSAMOW, OTPE30K, HWHTEpPBaJ, IOJIYUHTEPBAI, IPOMEKYTOK C
BBIKOJIOTOM TOYKOW, rpaduyeckoe MPEeACTABICHUE MHOXKECTB Ha KOOPAMHATHOU
IJIOCKOCTH;

- ONEPUPOBATH MOHATUSIMU: YTBEPKACHUE, OTPULIAHUE YTBEPKIACHUSL, UCTUHHBIE U
JIO)KHBIE ~ YTBEPXKICHUS, TPUYMHA, CJEACTBHE, YACTHBIM cly4ail 0OIIero
YTBEPKAECHUS, KOHTPIIPUMED;

- IPOBEPATH MPUHAIIEKHOCTD 3JIEMEHTA MHOKECTBY;

- HAXOJIUTh TIEpeceueHre U 0O0bEAMHEHNE MHOKECTB, B TOM YHUCJIE€ TIPEICTABIECHHBIX
rpaduyYecKy Ha YMCIIOBOU MPSIMOM M Ha KOOPJAWHATHON IJIOCKOCTH;

- TPOBOAWTH JOKA3aTENbHBIE pACCYKIEHUS I OOOCHOBAaHUS WCTHUHHOCTHU
YTBEPKICHUN.

B noBce1HEBHOM )XKU3HU U NIPU U3YUEHUHU IPYTUX TPEIMETOB:

- UCIIOJB30BaTh YMCJIOBBIE MHOXECTBA HA KOOPAWHATHOM INIPSAMOM M HA
KOOPAMHATHOM IJIOCKOCTH ISl ONIMCAHUS PEAIBHBIX MPOLIECCOB U SIBJICHU;

- IPOBOJUTH JI0KA3ATEIBHBIE PACCYKICHUS B CUTYalUsAX IIOBCEAHEBHOM KU3HU, IPU
pELICHUN 3a7a4 U3 APYruX IPEIMETOB.

Yucna u evipasricenus

- CBoOomHO oOmepupoBaTh IOHATHAMHU: IIEI0€ YHCJIO, JACIMMOCTh YHCEN,
OOBIKHOBEHHAs APOOb, MECATHYHAS JIpo0b, PAallMOHAIBHOE YHCIIO, MPUOIMKEHHOE
3HAYEHUE YHCIIa, YacTh, JI0JIs, OTHOIICHHUE, MPOIICHT, MOBBIIICHNUE 1 TTOHIKEHUE Ha
3aJJaHHOE YHCJIO MPOIEHTOB, MACIITA0;

- MPUBOAUTH MPUMEPHI YUCEII C 3aJJaHHBIMU CBOMCTBAMH JICIIMMOCTH;

- OIepUpPOBaTh MOHATUAMU: JorapudM UYKCia, TPUTOHOMETPUYECKAs OKPY>KHOCTD,
paavaHHas W TpajycHas Mepa yrja, BeJIWYMHA Yrja, 3aJaHHOTO TOYKOM Ha



TPUTOHOMETPUUYECKONU OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC M KOTAaHT'€HC YTJOB,
MMEIOIKX POU3BOJIbHYIO BEJIMUMHY, YUCTIA € U

- BBIIIOJHATH apu(METUUECKHUE ACHCTBUS, COUETAsl YCTHBIE U MHUCbMEHHBIE IPUEMBI,
MPUMEHSS TP HEOOXOJUMOCTH BBIUUCIUTENbHBIE YCTPOMUCTBA;

- HaxOJWUTh 3HAYECHMsS] KOPHS HATypaJbHOW CTENEHH, CTENEHU C PallMOHAJIbHBIM
nokasaresieM, Jjorapu@ma, HCHOIb3YysSd MpPU HEOOXOIUMOCTU BBIYMCIUTENIbHBIC
YCTPOMCTBA;

- MI0JIb30BATHCS OLIEHKON M MPUKUAKOMN MpU MPAKTUYECKUX PacUeTax;

- IPOBOJUTH MO U3BECTHBIM (OpMyJiaM W MpaBHiiaM NpeoOpa3zoBaHusi OYKBEHHBIX
BBIPAKEHUM, BKIIIOUAIOMIMX CTENEHU, KOPHH, JOTapU(PMbl U TPUTOHOMETPUUYECKUE
dyHKIMY;

- HAxXOJUTh 3HAYEHUS YHUCIOBBIX W OYKBEHHBIX BBIPAKEHHUM, OCYIECTBIsA
HE0OXO0IMMBbIE TOJICTAHOBKU U MPeoOpa30BaHMUS;

- U300paXkaTh CXEeMaTHUYECKH YIoJjl, BEJIMYMHA KOTOPOTO BhIpa)K€Ha B rpagycax WId
paanaHax;

- WCIIOJIb30BaTh MPU pPEUICHUM 3a7a4 TaOJIMYHbIE 3HAYEHUS TPUTOHOMETPUUYECKUX
(GyHKIIUHN yTII0B;

- BBINOJIHATH TEPEBOJ BEJIMYMHBI yIia W3 PaJdaHHON Mepbl B TPAAYCHYIO U
o0OpatHo.

B noBcenHeBHOM KU3HU U TTPU U3YUYEHUU JPYTUX YUEOHBIX MPEIMETOB:

- BBIIOJIHATH JEWCTBUS C YHCIOBBIMU JaHHBIMM TpU PEIICHUH 3ajad
NPAKTUYECKOTO XapakTepa W 3a7ad M3 pa3IMyHbIX 00JiacTeil 3HAHWM, MCIMOJIB3Ys
IpU HEOOXOAMMOCTH CIIPABOYHBIE MAaTE€pPHAbl U BEIUUCIUTEIbHBIE YCTPONUCTBA;

- OIICHMBaTh, CPAaBHHUBATh W HCIOJB30BATh NpPHU PEIICHUH MPAKTUYECKUX 3aaad
YHCJIOBbIE 3HAYEHMSI PEAIbHBIX BEJIMYUH, KOHKPETHBIE YUCIIOBBIE XapaKTEPUCTUKU
00BEKTOB OKPY’KAIOIIIETO MHPA.

Ypasuenusa u nepasencmea

- Pematp panmoHanbHBIC, TMOKa3aTelbHBIE W JIOTapuDMHUUYECKHE YpaBHEHUS U
HEPaBEHCTBA, MPOCTEHIINE UPPALMOHAIBHBIE U TPUTOHOMETPUUYECKUE YpaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI;

- ACIIOJIB30BaTh METO/bI PEIICHUSI YPaBHEHUN: NPUBEAEHUE K BUAY "TPOU3BEICHUE
PaBHO HYJIO" WM "YacTHOE paBHO HYIIO'", 3aMeHa IEPEMEHHBIX;

- UCTIOJIb30BaTh METO] MHTEPBAJIOB JIJIsl PEIIEHUSI HEPABEHCTB;

- WCTIONB30BaTh TpadUUECKUl METOJ NIl MPUOIMKEHHOTO PEIICHUS YpaBHEHUN U
HEPABEHCTB;

- m3o0pakaTh HA TPUTOHOMETPUYECKON OKPYKHOCTH MHOXECTBO PEIICHHM
MPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUIN 1 HEPABEHCTB;

- BBIMIOJTHATH OTOOP KOpHEH ypaBHEHUM WM PEIICHUN HEPABEHCTB B COOTBETCTBHUU
C JOTOJHUTEIbHBIMU YCIOBUSIMA U OTPAHUYEHUSIMH.

B noBcegHEeBHOM KW3HU U MIPU U3YUYEHUHU JIPYTUX YUEOHBIX MPEIMETOB:

- COCTaBIATh W PEIIATh YPABHEHHWS, CHUCTEMBl YpPABHEHUW M HEPABEHCTBA NPHU
pelIeHnu 3a1a4 Ipyrux y4eOHbIX MPEAMETOB;

- UCIIOJIb30BAaTh YPABHEHHS M HEPABEHCTBA I IOCTPOCHHS M HCCIIEIOBAHUS
MPOCTEUIINX MATEMATUYECKUX MOJEJNEH pPEalbHbIX CUTyalHd WIM NPUKIIAIHBIX



3a7ay;

- YMETb MHTEPIPETUPOBATH IMOJYUYEHHBIW IIPU PEIICHUN YPABHECHUS, HEPABEHCTBA
WU CHUCTEMBI PE3yJIbTaT, OIICHUBATh €ro MpPaBIOMNOJI00Me B KOHTEKCTE 3aJaHHOMN
pEANbHON CUTYaIlMU WIN NIPUKIIAJHOMN 3a0a4H.

Dynkyuu

- OmepupoBaTh TOHATUSMHU: 3aBUCHUMOCTh BEJIMYMH, (YHKIUS, apryMEeHT U
3HaueHue (YHKIUMU, 00JIACTh OMNpEeNeNeHUs M MHOXKECTBO 3HA4YeHUN (YHKIIUH,
rpaguk  3aBUCUMOCTH, Trpaduk (QYHKUUMH, HYJIM (YHKIUH, T[POMEXYTKH
3HAKOIMOCTOSHCTBA, BO3pAacTaHWE Ha YHCIOBOM MPOMEXKYTKE, YyObIBAaHHUE Ha
YHCIIOBOM MPOMEXYTKE, HaumOoiblliee M HAaWMEHbIIee 3HaueHHWe (QYHKIUH Ha
YHCIIOBOM MPOMEXYTKE, MepHOoANYeckas (DyHKIHWs, MEpUOMA, YeTHAas U HEYeTHas
dyHKIMY;

- OTIIEpUPOBATH MOHATHIAMU: TpsMast U 0OpaTHas MPONOPIIMOHATBHOCTD, JIMHEHHAS,
KBaJpaTuyHasi, Jorapudmmuyeckas u nokaszaTelbHas GyHKIIHH,
TPUTOHOMETPUIECKUE (PYHKIIHH;

- OmpeAensATh 3HadeHWe (YHKIUU TIO 3HAYCHHIO apryMeHTa MPH Pa3TUIHBIX
cnocobax 3a1anust PyHKIUY;

- CTPOUTH IPa KU U3yUYEHHBIX () YHKITHH;

- ONUCHIBATh MO TpaduKy M B MPOCTEHUIIUX CIydasx Mo (opMmylie MOBEIeHUE U
cBOICTBa (DYHKIMIA, HAXOAUTH MO Ipa@uKy GYHKIUA HaUOOJNbIINE U HAUMEHbIIINE
3HAYCHUS;

- CTpPOUTH ACKHM3 Tpaduka (YHKIUHU, YIOBICTBOPAIOIICH MPUBEIECHHOMY Ha0Opy
yCcIOBUN (MPOMEXYTKH BO3pacTaHUs/yObIBaHMs, 3HAUCHHE (PYHKIIMM B 3aJaHHOM
TOYKE, TOUKH IKCTPEMYMOB, aCUMIITOTHI, HYJIU (DYHKITUH U T.1.);

- pemiatb yYpaBHEHHUS, MPOCTEUIINE CUCTEMbl YpaBHEHHUMH, HUCIOJIb3Yys CBONCTBA
GbyHKIHN ¥ uX rpad)UKOB.

B noBcenHeBHOM KU3HU U TIPU U3YUYECHUU JPYTUX YUECOHBIX MPEIMETOB:

- ONpeAeNATh MO rpagukaM M HCIOJIB30BaTh [IJISl PEIICHUs MPUKIATHBIX 3a7ad
CBOICTBA peajbHBIX IMPOIECCOB W 3aBUCHUMOCTEW (HauOONbIINEe ¥ HAUMEHbIINE
3HAUEHUs, TPOMEXKYTKH BO3pacCTaHUs M YyObIBaHUSA (PYHKIUH, MPOMEKYTKH
3HAaKOIOCTOSHCTBA, ACUMIITOTHI, IEPUOJ U T.I1.);

- UHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYaLINH;

- ompenenaTh Mo rpadukaM OpoCTeHIINe XapaKTEPUCTUKH MEPHUOJUUYECKUX
IPOLECCOB B OHOJIOTHMH, SKOHOMHKE, MY3bIKE, PaJMOCBA3M U Ap. (aMIuuTyna,
MEepUOA U T.11.)

InemeHmopl MamemamuyecKo20 anaiu3a

- OmnepupoBaTh TOHITHSIMHU: MPOU3BOJMHAS (YHKIMM B TOYKE, KacaTeiabHas K
rpaduky QyHKIUU, TPOU3BOIHAS (PYHKITHH;

- BBIUKCHATH MPOW3BOJAHYIO OJHOWICHA, MHOTOWIEHA, KBAJpPaTHOTO KOPHS,
MIPOU3BOIHYIO CYMMBI (DyHKITU;

- BBIYUCIISATH MMPOU3BOAHBIC SJIEMEHTAPHBIX (DYHKITUN W MX KOMOWHAIINNA, HCTIOIB3YS
CIIPaBOYHBIC MATEPUAIBI;

- HWCCJIEIOBAaTh B MPOCTEUIUX Ciydasx (YHKIMH HA MOHOTOHHOCTBH, HaXOJIWTh
HanOOJIBIITNE M HAMMEHBIITNE 3HAaYCHUS (YHKIIUN, CTPOUTH Tpaiki MHOTOUJICHOB U
MPOCTEUITUX  PAMOHATBHBIX  (QYHKIIMA ¢  HWCHOJB30BAaHWEM  arapara



MAaTEMATHYCCKOI'O aHaJIu3a.

B noBceHeBHOM KU3HU U TPU U3YUYEHUU JPYTUX YUEOHBIX MPEIMETOB:

- pelaTh NpUKJIagHbIe 3aa4l U3 OUONOruH, (PU3UKU, XUMUHU, SKOHOMUKH U APYTHUX
IIPEAMETOB, CBS3aHHBIE C HCCIIEIOBAHUEM XAPAKTEPUCTUK PEATBHBIX IPOLIECCOB,
HAXO0XXJECHUEM HauMOOJbIINX U HAMMEHBIIUX 3HAYEHUH, CKOPOCTU U YCKOPEHHUS U
T.IL;

- UHTEPIIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI.

Cmamucmuka u meopus 6epoamuocmei, 102UKa U KOMOUHAMOPUKQ

- IMeTh npeacTaBieHue O AUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX BEJIMUUHAX U
pacnpenesneHusx, 0 He3aBUCUMMOCTH CIIy4YalHbIX BEJIMYMH;

- UMETh NPEJACTABICHUE O MATEMAaTU4YECKOM OXUIAAHUU U JAUCIIEPCUM CIy4anlHBbIX
BEJINYMH;

- UMETh IPEACTAaBJICHUE O HOPMAaJIbHOM PACIPEIACICHUN U NPUMEpPax HOPMAIBHO
paclpeesIeHHbIX CIIy4alHbIX BEJIUYNH;

- NOHMMATh CYTh 3aKOHa OOJIBIIMX YHCEI U BBIOOPOYHOIO METOJIa H3MEpPEHUs
BEPOSATHOCTEN;

- UMETh MpEeJCTaBlieHHEe 00 YCIOBHOW BEPOSTHOCTHM M O TIOJHON BEPOSITHOCTH,
IIPUMEHATh UX B PELICHUU 33144,

- UIMETh IIPEACTABICHNUE O BAXKHBIX YACTHBIX BUAAX PACIPEICICHUN U IPUMEHATh UX
B PELICHUU 3a/aY;

- HUMETb IPEICTABICHUE O KOPPEISALUU CIy4alHbIX BEJIMYHMH, O JIMHEHHOU
perpeccum.

B moBceHeBHOM KM3HU U TIPH U3YYCHUU JPYTHX MPEIMETOB!

- BBIYMCIIATH WM OIICHUBATh BEPOSITHOCTH COOBITUH B PealIbHOM KHU3HU;

- BBIOUPATH MOIXOISAIINE METOJIBI MPEICTABICHUS U 00paOOTKU JTaHHBIX;

- YMETh peIIaTh HECJIOXKHBIC 3a7a4yd Ha NMPUMCHCHHE 3aKOHa OOJBIINX YHCEN B
COIIMOJIOTHUH, CTPaxOBaHHWH, 3JPABOOXPAHCHHH, OOCCIICYCHUH OE30MaCHOCTH
HACEJICHHSI B YPE3BBIYANHBIX CUTYAITUIX.

Texcmoevle 3a0auu

- Pemath 3a/1a4n pa3HbIX THUIIOB, B TOM YHCJIE 3a/1a4M MOBBIIIICHHONW TPYAHOCTH;

- BBIOMpATh ONTHMAJIPHBIM METOJI PEIICHHs 3aJayd, pacCMaTpuBas pa3IHYHBIC
METO/IBI,

- CTPOUTH MOJIEJIb PELICHUS 3aJ]auH, IPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS;

- pemaTth 3ajJa4d, TpeOyromue nepedopa BapuaHTOB, MPOBEPKH YCIOBUM, BBIOOpa
ONTUMAJIBHOTO Pe3yJIbTaTa;

- aHAJIM3UPOBATh W HMHTEPIPETUPOBATH PE3yJIbTAThl B KOHTEKCTE YCJIOBHS 3aJadyH,
BBIOMpATh PEIICHUS, HE MPOTUBOPEYAIINE KOHTEKCTY;

- TICPEBOJUTHL IMPHU PEIICHUH 3aJadd WHOOpPMANHIO M3 OJHOH (OpMBI B JPYrylo,
HCTIOJIBb3YS MPU HEOOXOIUMOCTH CXEMBbI, TAOJIHIIbI, TPadUKH, TUArPAMMBI;

B noBcenHEeBHOM XU3HU U TIPY U3YYCHUU IPYTUX TPEIMETOB:

- peuiaTh MpakKTUYECKUE 3a7aui 1 3aJ]a4d U3 JPYTrUX MpeIMETOB.

T'eomempus



- OmnepupoBaTh NOHATUSMHU: TOYKA, NpsiMasi, IUIOCKOCTh B IPOCTPAHCTBE,
NapaJyIeNbHOCTh U NEPHEHAUKYIIPHOCTD MPSIMBIX U IUIOCKOCTEH;

- NPUMEHSATH Ui pEIIeHUs 3aJad TeOMETpUYecKue (aKThl, €CIU YCIOBUS
MPUMEHEHUS 3aJ1aHbl B IBHOU (opME;

- pemiaTth 3a7aud HAa HAXOXKJIEHUE T'€OMETPUYECKHMX BEJIMYMH IO oOpasluaMm WIu
aNropuTMaM;

- 7enath (BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM
YlClie pPUCOBATh BUJ CBEPXY, COOKY, CTPOUThH CEUEHHS] MHOTOTPAaHHUKOB;

- U3BIEKaTh, MHTEPIPETUPOBATbH M  MpeoOpa3oBbIBaTh HMHPOpPMALUIO O
reOMETPUYECKUX PUTypax, MPEACTABICHHYIO Ha YEePTEkKaX;

- TOpUMEHSTh TreoMeTpuyeckue (akTbl JJIs peleHus 3ajad, B TOM YHCIE
IpenoaraluX HECKOJIBKO 111aroB peleHus;

- OIIUCHIBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

- (hopmynupoBaTh CBOICTBA U NpU3HAKU DUTYD;

- IOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPIKIACHHUS;

- BIAJIETh CTaHJIAPTHOM Kiaccu(UKaluend MPOCTPAHCTBEHHBIX (Uryp (mupamubl,
PU3MBI, TTapaieIenUuneabl);

- HaxoauTh OOBEMbl M IUIOIIAJMA TOBEPXHOCTEM TIeOMETPUYECKUX Tell ¢
npuMeHeHueM GopMyIr;

- BBIYHUCIIATH PACCTOSIHUS U YTJIbl B IPOCTPAHCTBE.

B noBcenHeBHOM XU3HU U TPU U3YUEHUHU JPYTUX MPEIMETOB:

- HWCIIOJIb30BaTh CBOMCTBA TEOMETPUYECKUX (QUIYp JId pelieHus 3ajad
NPAKTUYECKOTO XapaKTepa U 3ajlay U3 Apyrux o0JacTeil 3HaHUM.

Bexmoput u koopounamul ¢ npocmpancmaee

- OmnepupoBaTh TOHATHSAMHU JEKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIrOd MEXIY
BEKTOpaMHU, CKaJsipHOE MPOU3BEJICHUE BEKTOPOB, KOJJTMHEAPHBIE BEKTOPHI;

- HAXOJUTh PACCTOSTHUE MEXKIY JABYMsI TOUKAMU, CyMMY BEKTOPOB M MPOU3BEIICHUE
BEKTOpa Ha YHCIO, Yrold MEXKIy BEKTOpaMH, CKaJIspHOE TMPOU3BEICHUE,
pacKIaabIBaTh BEKTOP IO ABYM HEKOJUTMHEAPHBIM BEKTOPaM;

- 33]1aBaTh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPUHAT;

- pemaTh NpoCTEHINe 3a/1a41 BBEICHUEM BEKTOPHOTO Oa3uca.

Hcemopua mamemamuxu

- [IpeacTaBnsTh BKIIA] BBIIAOIIMXCS MAaTEMATUKOB B Pa3BUTHE MaTEMAaTUKH U MHBIX
HAy4YHBIX 00JIacTel;

- IOHUMATh POJIb MAaTEMaTUKU B pa3BuTHU Poccum.

Memoowvr mamemamuxu

- cnonp30BaTh OCHOBHBIE METOJIbI JI0Ka3aTEIbCTBA, TPOBOAUTD JI0KA3aTEILCTBO U
BBITIOJIHATH ONIPOBEPIKCHUE;

- MPUMEHITh OCHOBHBIC METOJIbI PEIICHUS] MAaTEMAaTUUECKUX 3a/1a4;

- Ha OCHOBE MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B TMPHUPOAEC XapaKTepH30BaTh
KpPacoTy M COBEPIIIEHCTBO OKPYKAIOIIEr0 MUPa ¥ TIPOU3BEACHUN UCKYCCTBA;

- NOpPUMEHATh  TPOCTEUIME  MPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUU MaTeMaTHYECKHUX 3a]ay.



5. COJJEP’KAHUE YYEFHOM JUCIIUILINHBI

Bsenenue
MaremaTuka B HayKe, TEXHHKE, SKOHOMUKE, UH(OPMAIIMOHHBIX TEXHOJOTUSAX U
NpaKTUYECKOU nesTenbHOCTH. Llenu u 3a1aun u3yueHuss MaTeMaTUuKU IPU OCBOEHUU
npodeccuii CI1O u cnenmansaocreit CI10.

Aure0pa

PA3BBUTHUE IMOHATUA OUUCJIE
lensie u parmuoHanbHble uucna. JledicTButenbHble 4ucna. [IpubnnxeHHbIC
BbIuncieHusl. KoMIUieKkCcHbIE Yncia.
IIpakTHyeckue 3aHATHS
IIP. 1 Bvinonnernue oeticmsuti Ha0 0eucmeumenibHbIMU YUCIAMU.
IIP.2 [Ilpubnusicennoe 3Hnauenue 6eauduuvl. AbOconomuas u OMHOCUMETbHAS
nozcpeuHoCmu.
1IP.3 Jleticmausi Ha0 KOMNAEKCHbIMU YUCTIAMU.

KOPHMH, CTEIITEHHU U JIOTAPUDOMBbI
Kopuu um cremenu. KopHu HaTrypalibHOW CTENEHWM W3 4YMCIAa U HMX CBOMCTBA.
CreneHn C pauMOHaJIBHBIMM IIOKa3aTelsiMM, WX cBoiicTBa. CTeneHn c
JIEUCTBUTEILHBIMU  MOKa3aTeasiMu. (CBOWCTBA CTEINEHM C JEUCTBUTEIBHBIM
MOKa3aTeJIeM.
Jlorapu¢pm. Jlorapupm umcaa. OcHOBHOE JOrapu(pMUYECKOE TOXKIECTBO.
JlecaTuuHble W HarypanbHble jorapudmbl. [IpaBmma meicTBuil ¢ yorapupmamu.
IIepexon kK HOBOMY OCHOBAaHUIO.
IIpeoOpa3zoBanue ajredpanvecKux BbIPaKeHUI. [Ipeo6pazoBanue
palMOHAIBHBIX, HMppaluOHAIbHBIX CTEIIEHHBIX, MOKa3aTeIbHbIX u
norapu(MUYECKUX BBIPAKECHUN.
IIpakTuyeckue 3aHATHS
1IP.4 Ilpeobpazosatue 8blpadceHUul coo0epicaujux paouKavl.
IIP.5 Bvinonnenue moxicoecmeeHHbX Npeoopazoeanuli Ha0 cmeneHHbIMU
8bIPAAHCEHUAMU.
IIP.6 Bviuucnenue nocapugmos. Ceoticmea noeapughmos.
1IP.7 IIpasuna deticmsuii ¢ no2apugmamu. Ilepexoo k HOBOMY OCHOBAHUIO.
IIP.8 Ilpeobpazosanue ancebpaudeckux blpaiceHuil.
IIP.9 Pewenue 3adau no meme. « Kopnu, cmenenu, nocapugmoly.

OCHOBbBI TPUT'TOHOMETPHUH



OcHOBHbBIC IOHATHS

Pannannas mepa yrma. BpamarensHoe nsuxkeHue. CHUHYC, KOCHHYC, TaHTE€HC H
KOTaHI'€HC YUCJIA.

OcCHOBHBIC TPUTOHOMETPHUYECKHE TOKICCTBA

@opmynsl npuseaeHusas. Popmynsl ciiokeHUsA. DopMynsl yaBoeHUuss PDPopmyiisl
ITOJIOBUHHOTO YTJIA.

[IpeoGpazoBaHus NPOCTENIINX TPUTOHOMETPUUECKUX BhIPAXKEHUN

[IpeoGpa3zoBaHne CyMMbl TPUTOHOMETPUYECKHX (GYHKIMM B MPOU3BEICHUE U
MpOU3BEACHUSI B CyMMy. BbIpakeHHe€ TPUTOHOMETPUUECKUX (YHKIUN uepes
TAHI'E€HC MMOJIOBUHHOTOApTyMEHTA.

Tpuronomerpuyeckne ypaBHeHHsI 1 HEPABEHCTBA

IIpocreiimue TPUTOHOMETPUYECKUE ypaBHEHHUS. IIpocreiimue
TPUTOHOMETPUYECKUEHEPABEHCTBA.

OOpaTHble TpUrOHOMeTpHYeCKHe PyHKIMH.

ApPKCUHYC,apKKOCHHYC,apKTaHT€HC.

IIpakTHyeckue 3aHATHS

1IP.21 OcnogHble mpucoHomMempuyeckue moricoecmad.

1IP.22 Cunyc, KOCUHYC U MAH2EHC CYMMblL U PA3ZHOCMU 08YX Y2/108.

1IP.23 [Ipeobpazosanue npocmeiuiux mpuecoHOMempuyeckux 8blpariceHul.

1IP.24 Pewenue npocmeiuiux mpueoHoMempuieckux ypasHeHuu.

IIP.25 PeweHnue mpucoHomMempuieckux ypagHeHutl.

1IP.26 OcnogHble mpucoHoMempuyeckue moricoecmad.

1IP.27 [Ipeobpazosarnue mpuecoHoMempuueckux blpadceHull.

OYHKIIUU U TPAOUKHU
Onpenenenus GyHkiud, ux cBoiictBa W rpaduku. [IpeobpasoBanusi rpaduKoB.
[TapannenbHbI NEPEHOC, CAMMETPHUS OTHOCUTEIIBHO OCENM KOOPJIUHAT U CUMMETPHUS
OTHOCHUTEJIBHO Hayaja KOOpPJAWHAT, CUMMETpPUS OTHOCUTEIBHO MpAMOA Y = X,
PACTSKEHHE U CoKaTHE BJOJIb OCEM KOOPIMHAT.
IIpakTH4eckue 3aHATHS
1IP.28 Onpeodenenue uemHocmu u HeYemHOCmMu pa3iuyHblX QYHKYULL.
IIP.29 Onpeoenenue npomedxcymkos 603pacmanus u yovleauus QYHKyuu
Haxooicoenue sxcmpemymos ghynxyuii.
1IP.30 Ilocmpoenue epagurxos cmenennou, NOKa3ameabHol QyHKYUull pa3iudHbIMu
npeobpaz08anuAMuU.
IIP.31 I[locmpoenue epaghuxos noxkazamenbHou u 102apuhmuseckot GyHKyuil.
1IP.32 Hccreoosanue u nocmpoenue epapuxoé mpuecoHoOMempuieckux @yHKyull.
IIP.33 KP> no meme.: « Qynkyuu, ux c60uUcmea u ecpaguruy.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
IlpousBoanasi. IlonsTne o mnpousBogHON (YHKIUU,e€ TEOMETPUUYECKUN U
(bu3nYecKuiicMbICl. YpaBHEHUE KacaTelbHOU K rpaduky Qynkuuu. [IpousBogHbie
CyMMBbI,  pPa3HOCTH, MpOU3BEACHMS, 4YacTHble. [Ipou3BOJHBIE  OCHOBHBIX
aneMeHTapHbIX (QyHKIUH. [[puMeHeHre Npou3BOIHON K UCCIEAOBAaHUIO (PYHKIUNA U
nocrpoeHuto rpadukoB. IIpomsBogHbicOOpaTHON (QYHKIIMM W KOMIIO3UIIUH

byHKITUH.



[Tpumepsl UCTIONIB30BaHUS IPOU3BOIHON I HAXOXKICHUSI HAWIYUYIIErO PEIICHUS B

NPUKIaJHBIX 3a7adax. Bropas mpou3BojiHasg, €€ TeOMETPUUYECKUN U (PU3NUYECKUit

cMmbicil. Haxoxaenue ckopocTu AJid mpoiiecca, 3aJaHHoro GopMyioil 1 rpauKoM.

IlepBooOpa3zHass u wuHTerpaJsg. I[IpuMeHeHHEe ONPENEICHHOTO MHTErpaja Juis

HAXOXKJACHUATUIOWAAN  KpuBOJMHENMHOW  Tpameuuu. Dopmyna  HeroTtoHa—

JleitOnuua. [Ipumepsl npuMeHeHus: HHTErpana B (PU3UKe U TEOMETPHUU.

IIpakTHyeckue 3aHATHS

11P.40 Bviuucnenue npou3go0HbixX pa3iuiHblX QYHKYULL.

1IP.41 Pewenue 3a0au na pu3uyeckuii CMulCi RpOU3800HOII.

1IP.42 Pewenue 3a0a4 Ha npumMeHeHue 2eoMempuieckoc0 CMulcid NPoUu3800HOU.

1IP.43 KP5 «IIpouzsoonasy

1IP.44 [locmpoenue epaghuxos ¢hynkyuii npu nomowju npou3800HoU.

1IP.45 HaxooicOenue naubonvuie2o u HaumeHbuie2o 3Ha4eHus yHKyuu.

1IP.46 Bviuucnenue neonpedenenHo2o unmezpana.

IIP.47 Ilpumenenue onpeoenennoco unmezpara OJNsi HAXOHCOEHUs NIoWaou

KPUBOIUHEUHOU mMpaneyuu.

11P.48 Bviuucnenue niowaoeti KpUBOIUHEUHBIX Mpaneyuil.

1IP.49 Pewenue 3a0au no meme: « Pusuueckuil CMbiCl1 ONPeOeieHHO020 UHMe2paiay.
YPABHEHUS N HEPABEHCTBA

YpaBHeHusn 7| CHCTEMBbI YPaBHEHMH.
PannonanbHble, HppalliOHAIbHbBIE, [I0KA3aTEIbHBIEN TPUTOHOMETPHUUECKHUE
YPaBHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTB ypaBHEHHU, HEPABEHCTB, CUCTEM.

OcCHOBHBIE NPHEMBI UX pEHICHUs (Pa3JIOKEHHE HA MHOXXHUTENH, BBEJACHUE HOBBIX
HEU3BECTHBIX, MMOJICTAHOBKA, TpaUuecKuii METON).

HepaBeHncrsa. PannonanbHbie, nppaliiOHAIBHBIC, TOKA3ATEIbHBIC
UTPUTOHOMETPUUYECKUE HEPABEHCTBA.OCHOBHBIE IPUEMBI UX PELICHUS.
HUcnoab3oBaHue CBOWCTB U rpaduKoB PyHKUMH NMPH PellieHUH YPABHEHUU U
HepaBeHCTB. Meton wuHTepBanoB.M300pakeHrne Ha KOOPAWHATHOW IUIOCKOCTH
MHOECTBAPEUICHU YpPaBHEHU M HEPABEHCTB C JABYMS NEPEMEHHBIMU U HX
CUCTEM.

Ilpuknaousie 3a0auu

CP.15 [IpuMeHeHnue MaTeMaTHYECKUX METOIOB JUIsl PEIICHUS COJEPKATEIbHBIX
3a/1a4y U3 pa3IuvHbIX 001acTe HAYKHU U TPAKTUKH.

CP.16 Unrteprniperanus pe3ynbTaTa, y4€T peaabHbIX OrPAHUYECHUH.

IIpakTuyeckue 3aHATHSA

IIP.52 Pewenue ancebpauieckux ypasHeHull.

IIP.53 Pewenue uppayuonaibHblx YpasHeHUu.

1IP.54 Pewenue nokazamenvbHulX U 102APUDMUYECKUX HEPABEHCME.

IIP.55 Pewenue mpuconomempuueckux HepageHcma.

IIP.56 Pewenue cucmem ypasHeruu u HepageHcma.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEN
JyieMeHTbl KOMOUHATOPUKU
OcHOBHbIE TIOHSATHUS KOMOMHATOPHUKU. 3aJadydl Ha IMOJICUET YKCIIa pa3MEIIeHUH,
MEepeCcTaHOBOK, coueTaHuil. Pemienne 3agau Ha mnepebop BapuaHToB. Dopmyna



ounoma HerotoHa. CBoiicTBa OMHOMHMHANBHBIX KO3(PUUMEHTOB. TpeyroabHUK
ITackaus.

DJIEeMEHTbI TEOPUH BEPOSITHOCTEH

Co0bITHE, BEpOSITHOCTD COOBITHSA, CIO)KEHHE U YMHOKEHHE BeposiTHOcTel. [lonsTue
OHE3aBUCUMOCTU COObITUH. JlUCKpeTHas ciyyaliHas BeJNWYWHA, 3aKOH e€e
pacnpenenenus. YHUCIOBbIE XAPAKTEPUCTUKU JUCKPETHOW CIIyYalHOW BEJIWYMHBI.
[lonsiTue 0 3aKkoHE OOJIBIIMX YHUCEI.

JIEMEHTbl MATEMATHYECKON CTATUCTHKH

[IpencraBnenne faHHbIX (TAaONMLBI, AUarpaMMmbl, TpaduKH), TeHepalbHas
COBOKYITHOCTb, BBIOOpKa, cpeaHee apupmerndyeckoe, meanana. [lonstue o 3agadax
MaTE€MAaTUYECKON CTATUCTUKHU.

Pemrenrie npakTuyeckux 3aa4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
IIpakTHyeckue 3aHATHS

1IP. 14 Pewenue npocmeuiuuux KOMOUHAMOPHBIX 3A0aH.

IIP.15 Pewenue kombunamopmwix 3a0ay llpasuno cymmol u npasuio npou3eeoetus.
IIP.50 Pewenue knaccuieckux 3a0ay meopuu 6eposimHocmell.

IIP.51 Bviuucnenue mamemamuiecko2o 0HcCUOanus u Oucnepcuul.

I'EOMETPUA

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

B3aumHoe pacnosokeHue AByX MpsIMbIX B MpocTpaHcTBe. [lapamiensHoCTh IpsMoit
u miockoctd. [lapamiensHoCcTh MOCKOCTEH. I[leprneHauKyIIPHOCTE TPSIMON U
wiockoctu. [lepneHaukynsap U HakIOHHAA. YTOJ MEXKIY MPSMON U IUIOCKOCTBIO.
JIByrpaHHblid yroil. Yroa MexAy IUIOCKOCTAMHU. [lepneHANKyISIpHOCTh ABYX
IIJIOCKOCTEM.

['eomerpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MAapaUICTbHBIA  MEpPEHOC,
CUMMETPHS OTHOCUTEIBHO MJIOCKOCTH.

[lapannensHoe  mpoekTupoBaHue.  Iliowads  Opmo2OHANBHOU — NPOEKYUU.
N3o0paxenne mpocTpaHCTBEHHBIX PUTYP.

MHororpaHHuKH

Bepiunsbl, pedpa, rpaHu MHOTOrpaHHuKa. Paseepmka. Muozoepanmvie yeiubi.
Buinyknvie muozoepannuku. Teopema Jiinepa.

[Ipuszma. Illpsamas u nakronnas npusma. [lpaBunenas npusma. [lapamnenenunen.
Ky6.

IInpamuna. [lpaBunbHas nupamuaa. YcedenHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B mapajijiejenuIeie, B Npu3Me U MUpaMue.

Ceuenus kyOa, IpU3Mbl U TUPAMU/IBI.

[IpeacraBieHre O NpaBUIBHBIX MHOTOTPAaHHHMKAX (TeTpa’zpe, KyOe, OKTa’ipe,
ToAeKadApe U UKOCadIpe).

TeJia 1 MOBEPXHOCTH BPALIEHUS

Hunuaap 1 KkoHyc. YceueHHbI KoHyc. OCHOBaHUE, BHICOTA, OOKOBAsi IOBEPXHOCTh,
obOpasytoras, pasBepTka. OceBble CEUCHUS U CEUCHUS, MapalIeIbHbIE OCHOBAHHIO.
[Iap u chepa, ux ceuenus. KacarenbHas miockocTh K cdepe.



HN3mepenus B reomeTpuu

O6meM u ero uzmepenue. MarerpansHas ¢popmyna oobema.

®dopmyiibl 00beMa KyOa, IPSAMOYTOJIBHOIO Mapajvielenuneaa, Ipu3Mbl, UIAHIPA.
®opmynbl 00beMa nHpaMuibl UM KoHyca. Dopmynbl miomanyd MoBEpXHOCTEN
IUIUHIpa U KoHyca. PopMysibl oObeMa I11apa U Imiomaan chepsl.

[TogoOue ten. OTHOIIEHUS TUIOMIaAeH TOBEPXHOCTEN 1 00BEMOB MOIOOHBIX TEI.

KoopauHaTtbl 1 BEeKTOpbI

[IpsimoyronibHas (IekapToBa) cuUcTeMa KOOpAMHAT B mpocTtpaHcTBe. dopmyna
paccTOsIHUS MEX]ly IBYMs TOUKaMU. Y paBHEHUS CQEPBI, NIOCKOCTU U NPAMOU.
Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. (CllOKEHHME BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciao. PasiiokeHue BEKTOpa IO HAIPaBICHUSAM. YTOII
MexXay naByMms BekTtopaMmu. I[Ipoeknuss Bekropa Ha ocb. KoopaumHatel BekTOpa.
CkassipHOE IPOU3BEICHUE BEKTOPOB.

Hcnonp3oBanue KOOpAMHAT M BEKTOPOB IIPU PELICHUM MAaTEMAaTUYECKUX U
IIPUKJIAJHBIX 3a/1a4.

IIpakTH4eckue 3aHATHS

IIP. 10 [Ipumenenue npuznaxka napaiieibHOCmMuy NPAmMou U NJI0CKOCMU NPU peuleHuu
3a0adu.

IIP.11 ObocHosanue 63auMHO20 PACNONONHCEHUSL NPAMBIX, NPAMOU U NIOCKOCMU 8
npocmpancmee.

1IP. 12 Haxooicoenue yena mexcoy npsamou u niocKoCmuio.

IIP.13 KP1 no meme: «llpsimvie u nnockocmu 8 npoCmpancmeey.

1IP.16 Cymma HecKONbKUX 8eKMOPO8. YMHOMCEHUe 8eKmMopa HA YUCIIO.

1IP. 17 IIpsimoyeonvHas cucmema koopounam é npocmpancmee. Koopounamol
gekmopa.

IIP. 18 Pewenue npocmetiuiux 3a0ay 6 KOOPOUHAMAX.

1IP.19 Ilocmpoenue yaena medxcoy eekmopamu. Buiuucienue ckansapmnoeo
npou3eeoeHUsi 6eKmMopoa.

1IP.20 Memoo koopounam 6 npocmpancmae.

6. TEMATHYECKOE IINTAHUPOBAHUE

Brimucka u3 yue6HOTO TU1aHa 1 xypc Hroro
1 2
MakcuMmainbHas yueOHasi Harpy3ka 171 180 351
CamocTosTenbHasi yueOHasi Harpy3Ka 57 60 117
OO6s3aTenbHas yuyeOHasi Harpy3Ka: 114 120 234
TeopeTnueckue 3aHITHS 60 62 122
JlaGopaTopHO-IPaKTUYECKHUE 3aHSITHUS 54 58 112




7.TEMATUUYECKHUMA ILJIAH

Buj yyeOHoii padoThl KouaunuyecTBo yacos
Pa3BuTHe NOHATHSA O YnCIIe 12
Kophu, crenenu u sjorapudMbl 28
[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 20
Kombunaropuka 12
KoopauHaTel 1 BEKTOpBI 16
OCHOBBI TPUTOHOMETPUHU 31
OyHKIMHU U rpadUKu 18
MHOTrOrpaHHUKH U KPYTJIbIE TeJa 26
Havana mateMaTnyeckoro aHajinsa 24
WuTerpan u ero npuMeHeHue 15
DneMeHThl TEOPUH BEPOSITHOCTH U MAaTEMaTHUYE€CKOW CTaTUCTUKH 12
YpaBHEHUS U HEPABEHCTBA 20
BreaynutopHas camocTosiTebHas padoTa 117

IIpome:xyTouHasi arrectanusi B popme IK3aMeHAa

8 XAPAKTEPUCTUKA OCHOBHBIX BHJIOB YYEBHOM
AEATEJBHOCTHU CTYAEHTOB

Conepxanue 00y4yeHust

XapakTepuCTHKA OCHOBHBIX BH/I0B 1€ATEJIbHOCTH
CTYJA€HTOB(HA YPOBHE YU4eOHbIX 1eHCTBHH)

BBeaenue

O3HakOMJIEHHE C pOJIbIO MAaTEMAaTHKM B HAayKe, TEXHUKE,
IKOHOMHKE,HH(OPMAITUOHHBIX TEXHOJOTUAX U MPAKTHIECKOM
NeSTeTHHOCTH.

O3HakoOMJIEHHE C LEIAMH U 3aJla4aMyi U3y4eHUs MaTeMaTUKU
npuocBoeHuu crnenranbHocteil CI10.

Auaredpa

Pa3zBuTHne mousaTusa

Breimonnenne apudMeTHYSCKUX JCHUCTBUM HAJ YHCIIAMH,
COYETASTYCTHBIE U MUCHbMEHHBIE IIPUEMBI.

Haxoxxnenne  npuOMMKCHHBIX  3HAYCHUH  BEIWYUH U
MOTPELIHOCTENBBIYUCIECHUN (a0COMIOTHON U OTHOCUTEIBHOM);
CPaBHEHUE YK CIIOBBIXBBIPAXKCHU M.

Haxoxxnerue ommOOKk B MPeoOpa3oBaHUSIX W BBIYUCICHUSX
(OTHOCUTCS KO BCEM IYHKTaM MPOTPaMMBI)

KopHu, crenenu, Jiora-
pudpmbl

O3HaKOMJIEHHE C MOHATHUEM KOPHS N-U CTENEHU, CBOMCTBAMU
paIMKaJOB U NPABUJIAMHU CPABHEHHUS KOPHEH.

@opMyIMPOBAHUE ONPEAECICHUS KOPHS M CBOMCTB KOpHEM.
Bpluncnenne u CpaBHEHUE KOPHEW, BBIIOJHECHHUE NPUKUJIKU




3HAYCHUs KOPH.

[IpeoOpa3zoBaHue YHUCIOBBIX M OYKBEHHBIX BBIPAKEHUH,
cozepKalux paguKabl.

Beinonnenne pacueroB no  gopmynaMm,  COAEpIKAIIUM
paauKagbl, OCYLIECTBISAA HEOOXOAMMbIE TMOACTAHOBKU U
npeoOpa3oBaHus.

Onpenenenue paBHOCUIBHOCTH BBIPAXKEHUN C paJHKaIaMU.
Pemienne uppanmoHanbHbIX YpaBHEHUN.

O3HaKkOMJIEHHE C TIOHATHEM CTEIEHU C JIEUCTBUTEIBHBIM
II0KA3aTeJIeM.

Haxoxxnenue  3HauyeHMM  CTENEHW,  WUCHOJIB3Yysd  IIpHU
HEO0OXOJIMMOCTUMHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucblBaHUE KOPHS N-il CTENEeHU B BUJIE CTENEHU C JPOOHBIM
nokasaresieM U Hao0opoT.

DopMyJIUPOBAHUE CBOWCTB CTEIICHEW. BBIUMCIEHUE CTEIIEHEN
C palMOHAJIBHBIM IIOKa3aTeJIeM, BBIIIOJHEHUE NPUKUJIKU
3HAYEHHUsI CTEIIEHU, CPABHEHUE CTEIICHEM.

[IpeoOpa3zoBaHre YHUCITOBBIX M OYKBEHHBIX BBIPAXKEHUH,
coZepXKalluX CTENeHU, NPUMEHss CBOWCTBAa. Pelienue
II0KA3aTEJIbHBIX YPABHEHUM.

O3HakoOMJIEHHE C NPUMEHEHHEM KOpPHEW M CTENEHEW Mpu
BBIUMCIICHUM CPEOHUX, JEJIEHUH OTpe3Ka B  «30JI0TOM
CEUCHMM». PelleHuenpuKkiIagHblX 3aJad Ha  CJOXKHBIC
IIPOLICHTHI

IIpeoOpa3oBanue
ajireOpanvecKux
BbIPaKeHUM

Brinmonnenne npeobpa3oBaHuil BhIpaKEHUN, MTPUMEHEHUE
dbopmys, CBA3aHHBIX CO CBOWCTBAMHM CTETCHEH U
aorapudmoB.  OmpegencHue  00JIaCTH  JTOIMYCTHUMBIX
3HAYCHUN  JIorapu(MHYECKOTOBBIpaKCHHS.  PerieHue
Jorapu(pMUYECKUX YPABHCHHM

OCHOBBI TPUTOHOMETPHH

OcHOBHBIC MOHATHSA

N3ydeHnue paguaHHOTO METOJIa U3MEPEHUsS YIJIOB BpPALICHUS
UUX CBSI3M C TpagycHoil wmepou. WM3o0paxeHue yrios
BpAIllCHUSI HAOKPYKHOCTH, COOTHECEHHE BEIWYMHBI yrja C
€0 PaCIIOJIOKEHUEM.

OcHOBHBIE
TPUTOHOMETPUYECKHE
TOXKIECTBA

[IpumeHeHrne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECCTB JJIsS
BBIYHMCIICHUSI 3HAYCHHH TPUTOHOMETPHYCCKUX (PYHKIIHHA I10
OJHOU U3 HUX.

IIpeoOpa3zoBanus
npocTenmmx
TPUTOHOMETPUYECKHX
BbIPAKCHUU

W3ydeHnne OCHOBHBIX (OPMYT TPUTOHOMETPUU: (HOPMYIIBI
CJI0’KEHUS, YIBOCHUS, npeoOpa3oBaHuUs CyMMBI
TPUTOHOMETPUUECKHUX GbyHKIMIB MIPOU3BEICHUE 151
MIPOU3BEJCHUS B CYMMY M NPUMEHEHHE NPU BBIYHCICHUU
3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAXKEHUSI U YNPOLICHUS
€ro.




O3HAaKOMJICHHE CO CBOWCTBAMH CHMMETPHHM TOYECK Ha
CIMHUYHONOKPYKHOCTH ¥ TIPUMEHEHHE HX I BBIBOJA
dbopmyn IpUBEICHUSL.

IIpocreimue
TPUIOHOMETPUYECKHE
YPABHEHHUS H
HEepaBeHCTBA

Pemenne mo QopMynaM U TPUTOHOMETPUYECKOMY KpYTy
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHU M.

[IpumeHneHue OOMMX  METOJOB  pELICHUS  YpaBHEHUM
(mpuBeneHue KIIMHEHHOMY, KBaJIpaTHOMY, METOJ
pa3NoOKEHUs Ha MHOXXHUTENW, 3aMEHbl IEPEMEHHOH) Mpu
pELIEHUU TPUTOHOMETPUUECKUX YPABHEHUM.
YMeHue ormeyaTb Ha  Kpyre pelIeHus
TPUTOHOMETPUUECKUX HEPABEHCTB.

MPOCTEUIINX

®YHKINU, UX CBOUCTBA U TPAOUKHA

DyHKIUH.
ITonsiTue 0
HeIPePbIBHOCTH
byHkunn

O3HakoMJIeHHE C TIOHSATHEM [EPEMEHHOMH,
3aBUCUMOCTEUMEKTY IEPEMEHHBIMU.
O3HakomiieHHE C TOHATHEM rpaduKka, OmpeeiIcHue
OPUHAICKHOCTH TOYkU rpaduky ¢yHkuuud. OnpeneneHue
no ¢opmyse MpocTeillieil 3aBUCUMOCTH, BUJa €€ Tpaduka.
Bripaxkenue no hopmysaeoaHON IepeMeHHOM uepes3 Apyrue.
O3zHakomileHHe ¢ ornpezaesieHneM GyHKIuU, GopMyIUpOBaHHE
ero.Haxoxaenue obnactu onpenesnenus U 00J1acTu 3HaUYCHUH
byHKIHH.

npuMepamMu

CaoiicTBa pyHKUMH.
I'padpuueckas
HHTepNpeTanus.
IIpumepsbl
(GyHKUMOHAIBHBIX
3aBHCHUMOCTEH B
peajbHbIXIIPOLEcCaX U
SIBJICHUAX

O3HakoMJIieHHE c
3aBUCUMOCTEW B
JUCIUTUTHH.
O3HakomiieHHE€ €  JOKa3aTeJbHBIMH  PACCYKICHUAMHU
HEKOTOPBIX U CBOMCTB JIMHEHHON M KBaJAPAaTUUYHOU (PYHKITUH,
MPOBEACHUE HCCICAOBAHUS JIMHEWHON, KYCOYHO-JIUHEWHOM,
TpOOHO-TMHEHHON M KBaJApaTUYHOH (PYHKIMHA, TOCTpOSHHUE
ux rpadukoB. IloctpoeHne u ureHHErpaduKoB (YHKIUH.
HccnenoBanne GyHKIHH.

CocraBnenue BHAOB (YHKIHA 1O JaHHOMY YCIOBHIO,
pelieHre 3aa4Ha 3KCTPEMYM.

Brimonnenne npeoOpaszoBanmii rpaduka QyHKIIH

pUMeEpPaMH (b yHKIIMOHATBHBIX
pealbHBIX TMpolleccax M3 CMEXKHbBIX

Oo0patHble QyHKIMHU

N3ydenune noustTust oOpaTHOU (PYHKITHH, OTIPEICIICHHE BUIA U
noctpoeHue rpaduka oOpaTHOW (PYHKIMHU, HAXOXKICHHUE e
obsactu

omnpeneynieHuss W obnactu 3HavyeHuil.lIpumeHeHue CBOICTB
GYHKIMATIPU MCCTIEOBAHUH YPABHCHUN W PEIICHUU 3a7a4 Ha
skcTpeMyM.O3HAKOMIICHUE C TIOHSITHEM CIIOKHOU (DYHKITHH.

CreneHHble, OKa3a-
TeJbHbIE,
JorapupmMuyeckue u
TPUTOHOMETPUYECKHE

GyHkuun.
OOpaTHbIEe

Pemenue nmokazatenbHBIX U JOTAPU(PMUYECKUX YPABHCHUHA H
HEPABEHCTB MO0 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C TOHSATHEM HEIMPEPBIBHOW MEPUOIUYECKON
byukun, (QopMynIupoBaHHE CBOMCTB CHHYyCa M KOCHHYCA,
MOCTPOEHUE UXTPaPUKOB.

O3HaKOMJICHHE C TMOHSITHEM TapMOHHMYECKUX KoJieOaHWU u




TPUITOHOMETPUYECKHE
GyHkunmn

OpyUMepaMH TapMOHMYECKHX KOJeOaHWM 11 ONHUCAaHUS
IPOLECCOB B (DU3UKEH JIPYTUX 00IACTIAX 3HAHUS.
O3HakOMJIEHHE C TOHATHEM pa3pbIBHOM IMEPUOANYECKON
¢dyHkuMu,HOpMyIUPOBAHUE CBOMCTB TAHI'€HCA M KOTaHI€HCa,
MOCTPOEHUE UXTPadUKOB.

[IpumeHeHnue cBOWCTB (YHKUMHA AJs1 CpaBHEHUs 3HAYEHUH
TPUTOHOMETPUUYECKHUX GyHKIUH, pelIeHUs
TPUTOHOMETPUYECKUX YPAaBHEHUIA.

[loctpoenue rpaduKoB OOpPATHBIX TPUTOHOMETPUUYECKUX
GbyHKUUI U onpe/ieieHre 1o rpadukaM ux CBOMCTB.
Brinonnenne npeodpazoBanus rpaduKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IHociaenoBaTeIbHOCTH

O3HaKOMIIEHHE C MOHSATUEM YHUCJIOBOW MOCIEA0BATENBLHOCTH,
croco0aMu ee 3a/laHusl, BBHIYMCICHUSIMHU €€ YWICHOB.
O3HaKOMIIEHHE C MTOHSATUEM TTpejiesia OCIeI0BATEIbHOCTH.
O3HAaKOMJIGHHE C BBIYUCIEHUEM CYMMBbl OECKOHEYHOTO
YHUCIOBOTOPSila  HAa  MpPUMEPE  BBIYUCICHUS  CYMMBI
OECKOHEUHO YOBIBAIOLIEH T€OMETPUUYECKOM IPOrPECCHH.
Pemenne 3amau  Ha npuMeHeHHe  (QOPMYIBI  CYMMBI
OECKOHEYHO YOBIBaIOIIEH reOMETPUUYECKON TPOTPECCHUH.

IIpouszBoaHas u ee

O3HaKOMIIEHHE C MOHSATHUEM MTPOU3BOTHOM.

N3yuenue wu ¢dopmynupoBaHHe €€ MEXaHHYEeCKOro |
reOMETPUYECKOT0 CMBICIIA, U3YUEHHE aJITOPUTMA BHIYUCIICHUS
OPOM3BOJIHOM Ha TpUMEpPe BBIYUCICHUS MTHOBEHHOM
CKOPOCTH M yIII0BOTO Kod(phuimeHTakacaTeIbHOM.
CocraBieHue ypaBHEHHs KacaTeJIbHOU B 00IIEM BHUJIE.
YcBoenne — mpaBun  guddepeHIMpoBaHMUs, — TaOJIMIIBI
MIPOU3BOJIHBIXAJIEMEHTAPHBIX (YHKIMMA, MPUMEHEHUE s
muddepennupoBaHusIPyHKIIMN, COCTABICHUS  YpaBHCHUS
KacaTeJIbHOM.

W3ydyenne TeopeM O CBS3M CBOWCTB QYHKIUU W
IPOU3BOIHOM, (POPMYITHPOBKA UX.

[IpoBeneHre ¢ TIOMONIBIO TMPOW3BOJHON HWCCIEIOBAHUS
byHKIIMY, 3aTaHHON (HOPMYIION.

YcTaHOBIEHHE CBSI3U CBOMCTB (DYHKIIMHM M TPOW3BOJHON IO
uX rpauKam.

[IpumeHeHre TOPOM3BOJHOM UISI  pEIIEHHUs 3aaad  Ha
HAXOXKICHUE

HauOOJBIIETO, HANMEHBIIIETO 3HAYCHHWS W HA HAXOXKJICHHE

NpPHUMEHEeHHE DKCTpEMyMa
O3HakoMJIEHHE C TIOHATHEM HHTETpaia ¥ IepBOOOPa3HOI.
N3yuenne npaBusia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
IlepBooOpa3nasn Hprotrona—Jleibnuna.

H HHTCIr'pall

Pemiennie 3a1a4y Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOAHOM,




BBIUHCIIEHUE IEPBOOOPA3HON 111 JAHHOU (PYHKITHH.
Pemenue 3amay Ha NpUMEHEHHE UHTErpaja JJis BIYUCICHHUS
(bu3MUECKNX BETUYMH U IUTOIIa el

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsA U CUCTEMBbI
YPABHEHMU.
HepaBeHcTBa U CHCTEMBI
HEPaBEHCTB C ABYyMS
MepeMEHHbIMH.

Pemenue panroHaabHbIX, UPPALMOHAIBHBIX, TOKA3aTEIBHBIX
U TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.
Hcnonb3zoBaHue CBOWCTB U IpaUKOB PYHKIUHN JJIs1 PEILICHUS
ypaBHeHU. [loBTOpeHME OCHOBHBIX IIPUEMOB pEILICHUSA
cucrem.Perienue ypaBHEHUN ¢ IPUMEHEHUEM BCEX IPUEMOB
(paznokeHHusiHa MHOKUTEIU, BBEJICHHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Trpa)uyecKoro MeTo1a).

Pemenue cuctem ypaBHEHHH € MPUMEHEHUEM pPa3IMYHbBIX
cnoco6oB.O3HakOMJIeHHE € OOIIMMHU BOMPOCAMHU PEIICHUS
HEPABEHCTB M UCIOJIb30BAHUE CBOWCTB U rpauKoB (HYHKIIHI
IIpU pelIeHUN HEPABEHCTB.

Pemenne HepaBEeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHHEM
Pa3JIMYHBIX CTIOCOOOB.

[IpumeHnenne wmaTeMaTHYECKMX METOAOB [UIsl  pElIeHUs
coliepKaTeNIbHbIX 3aJa4 M3 pa3IMYHbIX 00JlacTe HayKd H
NpakTUKH. HHTepnperupoBaHuEe pe3yiabTaTOB € YYETOM
peabHBIX OrPAHNMYECHHU.

3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSAITHOCTEH U

CTATUCTHUKH

OcHOBHBIE MOHATHSA
KOMOMHATOPUKH

N3ydyenne mnpaBwia KOMOWHATOPHKH M TIPUMEHEHHUE TIpU
PEIIEeHUNKOMOMHATOPHBIX 3a]1aM.
Pemenrie KOMOMHATOPHBIX 3aJa4 METOJIOM Iepedopa H To

IIPABUIIYYMHOKEHUS.
O3HakoMJieHHE c HNOHATHUSIMHU KOMOWHATOPUKH:
pa3MeELIECHUsIMH, COYETaHUSIMH, IIEpECTAHOBKAMU 51

dbopMymamMu 17151 UX BBIYUCICHUS.

OObsicHeHHEe W TpUMEHEHHE (QOpMYyNT IS BBIYUCICHUS
Pa3MEIIECHUI,IIEPECTAHOBOK W COYETAaHWW IIPU PELICHUU
3a7ad4.

Oznakomiienne ¢ OuHOMOM HBIOTOHA W TPEYrOoJbHUKOM
[Tackas.

Pemenne nmpakTuueckux 3aaad ¢ UCMOJIb30BAHUEM MOHATHN U
IPaBWJI KOMOMHATOPHUKHU

JJIeMeHThI TEOPUH
BEPOSITHOCTEM

N3ydyeHne  KJIAaCCHYECKOIO0  ONPEAEIIEHHUS  BEPOSATHOCTH,
CBOWCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEM.
PaccMoTpeHne  mpuMEPOB  BBIYHCIEHUS ~ BEPOATHOCTEM.
Penienne3aiay Ha BHIYUCIIEHUE BEPOSITHOCTEH COOBITHI

IIpeacraBieHne TaHHBIX
(Tadauubl, IUATPAMMBI,

O3HaKOMJIEHHE C MPEICTABICHUEM YHCIIOBBIX JTAHHBIX U UX
XapaKTEPUCTUKAMM.




rpaguku)

Pemenne mnpakrthyeckux 3agad Ha OOpaOOTKY YHCIOBBIX
JAHHBIX,BBIYUCIICHUE UX XapaKTEPUCTHK.

I'EOMETPUA

IIpsiMbIe U IVIOCKOCTH B
NPOCTPAHCTBE

@OopMyIMpPOBKA M NPUBEACHUE JIOKA3aTEJIbCTB IPU3HAKOB
B3aUMHOI'O  pACIOJOKEHUS  NPSAMBIX U INIOCKOCTEM.
Pacno3snaBanue Ha yeprekax U MOJEIAX Pa3JIMYHBIX CIIy4acB
B3aUMHOI'O  pAaCIOJIOKEHUSI  NPSAMBIX U IUIOCKOCTEH,
apryMEHTUpPOBaHUE CBOMX CyxzacHUU. DopMynupoBaHue
ONpENENICHUI, TPU3HAKOB U CBOWCTB IMApPAJUIENbHBIX H
NEPNEHAUKYJISPHBIX IIJIOCKOCTEN, IBYTPAHHBIX W JIMHEMHBIX
YIJIOB.

BrlnonHeHne NOCTpOEHNs YII0B MEXKIY NPSAMBIMH, MPSIMOM
U IUIOCKOCTBIO, MEXIY IUIOCKOCTSMHM IO OIMCAHUIO U
pacrio3HaBaHUE UX HA MOJEIAX.

[IpuMeHeHnEe NMPU3HAKOB U CBOMCTB PACMOI0KEHUS MPSAMBIX
Y TUIOCKOCTEN IIPU PELICHUH 3a]1a4.

N300pakeHre Ha pUCYHKaX M KOHCTPYMPOBAHHME HA MOJEISX
NEPHNEHAUKYISAPOB M HAKIOHHBIX K IUIOCKOCTH, HPSIMBIX,
[apaJUIeIbHbIX  IUIOCKOCTEHM, YIVIOB MEXIy MpsIMOM U
IUIOCKOCTBIO U 0OOCHOBAHKE TOCTPOCHHUS.

Pemenue 3amauy Ha BBIYKMCIIEHUE T€OMETPUUYECKUX BEITUYHH.
OnucblBaHWE PACCTOSHUS OT TOYKM [JO TIUIOCKOCTH, OT
IpSAMOM 10 IUIOCKOCTH, MEXAY IUIOCKOCTSAMH, MEXKIY
CKPEIIMBAIOLIUMUCA IPSAMBIMU, MEXIYy I[POU3BOJIBHBIMU
¢durypamu B mpoCTpaHCTRBE.

@opMyIUMPOBAaHUE U JIOKA3bIBAHHE OCHOBHBIX TEOPEM O
pacCcTOSTHUSX(TEOPEM CYIIIECTBOBAHMUS, CBOMCTBA).
N300paxkeHne Ha UepTekax U MOJCISIX PACCTOSHHUS U
o00oCHOBaHMECBOUX CyxAeHUU. OmnpeneneHne U BBIYUCICHUE
paccTosiHui B mpocTpaHcTBe. [IpuMmenenune ¢hopmys U Teopem
IUTAHUMETPUH [T PELICHUs 3a/1a4.

O3HaKOMIIEHHE C TIOHATHEM NapaJIeIbBHOTO MPOEKTHPOBAHUS
U erocBoicTBaMu. Dopmynuposanue meopemvl O NioWaou
OPMO2OHAIbHOU NPOEKYUU MHO20V20NbHUKA.

[Ipumenenue Tteopun s OOOCHOBAHUS TOCTPOCHHM H
BBIYMCIICHUM.

ApPryMEHTUPOBAaHHE  CBOMX CYXJEHHM O  B3aUMHOM
PaCIONI0KEHUUITPOCTPAHCTBEHHBIX (QUTYP.

MHoOrorpaHHMuKH

Onucanne W XapakTepUCTHUKA  PA3JIMYHBIX  BHUOB
MHOTOTPAaHHUKOB,IEPEUHNCIICHUE UX DJIEMEHTOB M CBOMCTB.
N3obpakxeHrne MHOTOTPAaHHUKOB M BBITIOJTHEHHUE ITOCTPOCHUS
Ha U300pakKEeHUSIX U MOJACISAX MHOTOTPAaHHUKOB.
Bpruuciienue  JIMHEMHBIX  DJIEMEHTOB W YIJIOB B




IPOCTPAHCTBEHHBIXKOHPUTYpaLUsX, apryMEHTHPOBAHUE
CBOUX CYXXJICHUMU.

XapakTepucTUKa W U300paK€HUE CEYECHMs, Pa3BEPTKU
MHOT'OI'PAaHHUKOB,BBIYUCIICHUE TUIOIIALEN IIOBEPXHOCTEM.
[locTtpoenne mpocTedmMx cedyeHuid KyOa, MPU3MBI,
nupamuabl.  [lpumenenue ¢QakToB W cBeoeHUH U3

TUIAHUMETPHUH.
O3HakoMJIEHHE C BHJAAMH CHMMETPUM B MPOCTPAHCTBE,
dbopmynupoBaHue OIIpEICIIEHUMN 151 CBOMCTB.

XapaKTepI/ICTI/IKa CUMMCTpPHUHU TCJI

BpalllCHUA 1 MHOT'OT'PAaHHUKOB.

HpI/IMeHeHI/Ie CBOMCTB CUMMCTpPHUHU TIPpU PCHICHUU 3ada4.
Hcnons3oBaHue HpI/IO6peTeHHBIX 3HAHUM JJIs1 UCCIICEAOBAaHUA
U MOJCIIMPOBAHUS HCCIIOKHBIX 3a/1a4.

I/I306pa}K€HI/I€ OCHOBHBIX MHOI'OTPAaHHHUKOB M BBbIIIOJIHCHUC
PUCYHKOBIIO YCJIOBUAM 3a144.

TeJia 1 MOBEPXHOCTH
BpalllecHUS

O3HakoMJIEHHE C BUJAMH TeJl BpalieHus, (opMyIupoBaHUE
UX OIPENICIIEHUN U CBOWCTB.

DopMyJIMPOBAHUE TEOPEM O CEUCHHMM Iapa IJIOCKOCTHIO U
IJIOCKOCTH, KacaTelbHOU K cdhepe.

XapakTepucTUKa ¢ HW300pakeHHWE TeJl BpAICHHS, UX
pa3BEPTKHU, CCUECHHUS.

Pemienne 3a1a4 Ha NOCTPOEHUE CEYECHUM, BBIYMCIICHUE JIJINH,
paCCTOSHUM, YIJIOB, N [IpoBenenue
JIOKA3aTEeJIbHBIX PACCYKICHUMIIPU PEIICHUH 3a/1a4.
[IpumMeHeHne CBOWCTB CMMMETPUH NPU PEIICHUH 33]a4 Ha
TeJa BpalleHus:, KOMOMHAIIUIO TEl.

N3o0pakeHne OCHOBHBIX KPYIJIBIX TEJI U BBIOJTHEHUE
PUCYHKA MOYCIOBHUIO 3aJJa4H.

HN3mepenust
B reoOMeTpuM

O3HaKOMIIEHHE c MIOHATUSIMH IUIOIIA TN 51
00beMa,aKCHOMaMHHU CBOMCTBAMH.

Koopaunatel
U BEKTOPBI

O3HakoMJIEHHE C MOHATHEM BeKkTopa. M3yueHue AexkapToBOH
CHCTEMBl KOOPAMHAT B IPOCTPAHCTBE, IMOCTPOCHUE IO
3aJJaHHBIM KOOPAMHATAM TOYEK M IUIOCKOCTEH, HAXOXKJICHUE
KOOPAMHAT TOYEK.

HaxoxaeHnue ypaBHEHH OKPY>KHOCTH, C(HEphI, TUIOCKOCTH.
Brruncnenne paccTossHAN MEXy TOUKAMMU.

N3ydeHue CBOMCTB BEKTOPHBIX BEJIMYMH, ITPABUI PA3JIOKEHHS
BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, MTPABUII HAXOXKICHUS
KOOPAMHAT BEKTOpPA B MNPOCTPAHCTBE, NpPaBUI JNECHUCTBUU C
BEKTOPaMH, 338 IaHHBIMHA KOOPIMHATAMM.

[IpumeHeHne Teopuw MpU PELIEHUH 3a4ad HA JCUCTBUSA C
BEKTOPaMH.




N3ydyeHne cKaJIsIpHOTO MPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUS NPAMON U IUIOCKOCTU. [IpumeHenue teopuu npu
pelIeHUH 3aa4 Ha JIEUCTBHUS C BEKTOpaMH, KOOPIMHATHBIN
METOJ, NPUMEHEHUEBEKTOPOB JUI BBIYUCIICHUS BEIUYUH
YIJIOB U PACCTOSTHUN.

O3HakOMJIEHHE C 10KAa3aTebCTBAMU TEOPEM CTEPEOMETPUU O

B3aMMHOM  pPACIIOJOKCHUN  IIPSAMBIX H IUIOCKOCTEH C
HCIT0JIb30BAHUCMBCKTOPOB.

9. YYEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECHEYEHUEITPOI'PAMMBI YYEBHOHN
JUCHUTIJIMHBIMATEMATUKA (BKJIIOYAS AJITEBPY N
HAYAJIIA MATEMATHYECKOI'O AHAJIN3A, TEOMETPHIO)
Peanuzanus mporpaMMbl JUCHUIUIMHBI TpeOyeT Haau4usi ydeOHOro KkaOuHeTa
«MareMatukay, MpeaycMOTpeHa NUCTaHIMOHHAsA (popma (paboTa yepe3 MHTEPHET
PECYPCHI_H T..

O6opynoBaHue yuyeOHOTO KaOWHETa:

- TO0CaJ0YHbIE MECTA MO KOJUYECTBY 00YyUaIOInXCs;

- pabouee MeCTO IpenoaBaTes;

- JIOCKa;

- KOMIUICKTHI 3JICKTPOHHBIX YI€OHBIX TTOCOOMIA;
Texnuueckue cpeacta 0OydeHUs:

- Paboume mecTa CTyJE€HTOB, OCHAIIIEHHBIEC TEPCOHAIBHBIMU KOMITBIOTEPAMH
- MynpTumMennanpoexTop

- IIpoekunoHHBIN 3KpaH

- IlpunTep nazepHsliit

- Cpencrta TenekommyHukanuii (JlokanpHas ceTh KOJIEIXKA)

CpenctBa 00y4YeHWS TpPW JIUCTAHIIMOHHOW ¢dopme (HOpPMAaTHBHO-CIIPABOYHAS
TUTEpaTypa, KOMIUIEKT TUTAKATOB, TEMAaTUYECKUX CTECHIIOB, HWHCTPYKIIMOHHBIC
CTCH/IbI, MYJIBTUMEIUUHBIN KOMIUIeKC. JlokanpHast ceTh KOJuIeIkKa, MPOrpaMMHOE
obecricueHue oOmero u mnpodecCHOHANBPHOTO HA3HAYCHHS, KOMILIEKT Y4eOHO-
METOIMYECKON JJOKyMEHTAITIH. )

B YCIOBHAX TUCTAHIHMOHHOI'O 06yqu1/I;1:

- MHCTPYKTaX U BblJaya 3aJaHusl TPOU3BOJMUTCS HA 3SJIEKTPOHHOM pecypce
KOJUIS/TKA;




- oOpaTHas CBf3b M KOHCYJbTAI[MM OCYIIECTBJISIOTCS Ha AJIGKTPOHHOM pecypce
KoJuteKa u SKype.

- BBITIOJIHEHHBIC 3aJ[aHUs XPAHSITCS Ha JIEKTPOHHOM pecypce B pasjese hu3ydyaeMou
JUCHUTUIAHBL;

- KOHCYJIbTAITUs, 3a4EeT WM IK3aMEH OCYIIECTBIIICTCS B opMe TelaeKOH(DEpEHITH B
nporpamme Z0om.

JIUTEPATYPA

OcHoBHas:

1. AnreOpa u Havasia mateMmarnueckoro aHanmsa. 10-11 kmaccer [Tekcr]: yueOHOe
nocodue/ A. H. Konmoropos [u np.]; mox pea. A. H. Konmoroposa. - 26-¢ uzna. -
M.: [Ipocsemenue, 2018. - 384 c.: uB. Ui

2. bammako, M. 1. Marematuka [Tekcrt]: yuebnux/ M. U. bammakos. - 2 u3n.,
crep. - M.: KHOPYC, 2017. - 394 c.: un. - (Cpegnee mnpodeccroHaibHOe
oOpazoBaHue).

3. bammakoB, M. 1. Martematuka [TekcT]: yueOHUK JUIsl CTYyIEHTOB YUYPEKJICHUN
CIIO/ M. N. bamMakos. - 6-¢ u3a., ctep. - M.: Akagemus, 2019. - 254 c.: uB. ui. -
(ITpodeccruonanprHoe 0O6pa3oBaHue).

4. bammakoB, M. U. Maremaruka. 3amaunuk [Tekcrt]: y4eOHUK sl CTYJICHTOB
yupexaenuin CI10 / M. U. bammakos. - 5-e u3z., crep. - M.: Axanemus, 2018. -
416 c.: un. - (IlpodeccuonanpHOE 0Opa3oBaHue).

5. boromonoB H. B. Ilpaktuueckue 3aHATHS 1o Marematuke. B 2 4. [Tekcr]:
yaeoHnoe nocodue mist CI10/ H. B. boromomnos. Y. 1. - 11-e u3z., nepepad. u jnor. -
M.: FOpaiit, 2019. - 327 c.: un. - (Ilpodeccruonansuoe o6pazoBaHue).

6. boromonoB H. B. Ilpaktuueckue 3anaTHs mo Mmarematuke. B 2 4. [Tekcr]:
yaebnoe nocobue s CIIO/ H. B. boromornos. Y. 2. - 11-e u3n., mepepad. u A0IIL -
M.: FOpaiit, 2019. - 252 c.: un. - (Ilpodeccrnonansaoe o6pazoBaHue).

7. I'puropees, C. I'. Maremaruka [TekcT]: ydeOHUK NIl CTYACHTOB YUpEKICHUM
CIIO / C. T'. I'puropses, C. B. Uponruna; nox pexa. B. A. I'ycesa. - 14-e usn., crep.
- M.: Akagemus, 2019. - 416 c.: uB. wi. - (IlpodeccnonansHoe oOpazoBanue).

JlonmosiHMTEIBLHAA:

1. Anrebpa u Havana Marematudeckoro aHanusza. 10-11 kmaccer [Tekct]: yueOHHMK
11 00IIeo0pa3oBaT. YUYpPEXKIASHWM C MpPWI. Ha DJEeKTpoH. Hocutene/ A. H.
Kommoropos, A. M. Abpamos, 1O. I1. dynuunes; pen. A. H. Kommoroposa. - 21
n3a. - M.: [Ipoceemienue, 2012. - 384 c.: ui.



2. T'eomerpus. 10-11 k. [Tekct]: ydeOHMK aysg oOieoOpa3oBaT. YUPEKICHUIA:
6a30BbIil 1 npounbHbil ypoBHu/ JI. C. Atanacsh, B. @. bytysos, C. b. Kagomies.
- 19 u3n. - M.: IIpocsenienue, 2010. - 255 c.: wi. - (MI'Y-mkoue).

3. Hanasa, A. A. Marematuka [Tekct]: yueObnuk/ A. A. Jlamasu. - 2 uzn. - M.:
®opym, 2010. - 544 c. - (IIpodeccuonanbHoe 00pa30BaHUE).
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