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INOACHUTEJBHASA 3AIINCKA

[Iporpamma oO1eoOpa3oBaTeibHONM  ydyeOHOM auciuiuinHa «MaremaTukay
npeaHa3HaueHa i uzydeHuss wmareMatuku B ['BIIOY  «boxaHckuid arpapHbIid
TEXHUKYM», pPEaU3yIoero o0pa3oBaTeNbHYI0 NPOrpaMMy CpEIHEro  OOIIero
oOpa3oBaHus B Tpelesiax OCBOCHUS OCHOBHOHM mpodeccroHambHOM 00pa3oBaTeIbHOM
nporpammbel  CIIO (OITIOIT CIIO) na 6a3e ocHOBHOTO 00IIero oOpa3oBaHUSI MpH
MOJITOTOBKE KBATU(PUITUPOBAHHBIX pabOUUX.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanui DI'OC cpennero oOriero
oOpa3oBaHMsl, MPEABIBIAEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yabTaTaM OCBOCHUS
yueOHOM aucuMIUIMHbl «MareMatuka», U B COOTBETCTBUM C PeKoMeHIalusMu 1o
OpraHM3alfy TOJY4YeHHs] CpeaHEero oO0Iero oOpa3oBaHHs B TMpelaeiaax OCBOCHHS
00pa3oBaTeIbHBIX TPOrpaMM CpelHEro MpodeCcCHOHATBHOTO OOpa3oBaHus Ha Oasze
OCHOBHOro  o0miero oOpa3oBaHUsi C  ydeToM TpeOoBaHMI  (enepaybHbIX
rOCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M MOIy4aeMOi MPOPECCHH CPETHETO
npodeccruonansHOrO0  0OpazoBaHusi (mucbMmo  JlemapramMeHTa  TOCYIapCTBEHHOMN
MOJIMTUKH B cepe moaroroBku padounx kaapoB u IO MwunoOpnayku Poccuu ot
17.03.2015 Ne 06-259).

Conepxanue mporpammbel  «MaTemMaTuka)  HampaBiIeHO Ha JOCTHXKEHHE
CIEQYIOIINX LEEH:

* obOecrieueHus: CGOPMUPOBAHHOCTH MPEICTABICHUA O COUATBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (PaKTOpaxX CTAHOBJICHUS MATEMAaTHKH;

» o0ecrneueHus: CHOPMUPOBAHHOCTH JIOTHYECKOTO, QJITOPUTMUYECKOTO U
MaTeMaTUYeCKOTO MBITIUICHHUS,

» oOecrieyeHUs1 C(HOPMUPOBAHHOCTH YMEHUW TMPUMEHSATH IOJYyYEHHBIC 3HAHMSI

IIPU PEIICHUU Pa3INYHbIX 3a/a4;



» obecrnieueHuss C(POPMUPOBAHHOCTH TPEJCTABIICHUNH O MaTeMaTHKE KaK YacTH
00IIeYeIOBEUECKO  KYJIbTYPhl, YHUBEPCATLHOM S3BIKE HAyKH, TIO3BOJISIFOIIIEM
OMKCHIBATh M U3y4YaTh PCAIbHBIC ITPOIIECCHI U SIBJICHUS.

B mporpamMmy BKIIOUEHO CoOJep)KaHUE, HaIpaBiICHHOC Ha (OPMHpPOBAaHUEC Y
CTYJICHTOB KOMITETECHITNHA, HE0OX0omuMbIX 1yisi kKauecTtBeHHOTO ocBoeHms OIIOIT CITIO
Ha 0a3e OCHOBHOrOo o0OmIero oO0pa3oBaHUsS C IIOJYYCHHEM CPEAHETO OOIIero
o0pa3oBaHMsI — MPOTPAMMBI MOJATOTOBKH KBATH(HUIIMPOBAHHBIX Pa0OUMX, CITY>KAITUX

(TITIKPC).



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUIJINHBI

Marematrka siBisieTcss (PyHIaMEHTaIBLHOM 00Ie00pa3oBaTeIbHON AUCIIUIUTMHON
CO CJIOUBIIUMCS YCTOMYMBBIM COJIEpKaHUEM U OOIIMMH TpeOOBaHUSIMH K MOJTOTOBKE
00yJaroImmxcs.

B mpodeccuonanbHbIXx  00pa30BaTENBbHBIX — OpTaHHU3aAIUsaX,  PEATU3YIOIINX
o0pa3oBaTenbHyI0 pOrpaMmy cpeaHero oOiero oOpa3oBaHMs B Mpefesax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 001Iero 00pa3oBaHUs, H3yUYEHUE MATEMATUKH HUMEET
CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MPOQuIs NpohecCHOHATBLHOTr0 00pa30BaHus.

I[Ipu  ocBoenun  npodeccuit  CIIO  ecTecTBEeHHOHAy4yHOTO  TpOdUIS
MpoQeCcCHOHAIBHOTO 00pa3oBaHUs MaTeMaTuKa u3ydaerca Ha 0a3oBoM ypoBHe DI'OC
cpeaHero oo1ero oopa3oBaHus.

OO6mume 1enu M3y4eHUs] MAaTeMAaTHKU TPAJAUIIMOHHO PEaTU3ylOTCSd B YEThIPEX
HAmpaBIICHUSX — oOOIIee TMpeAcTaBleHne 00 HaeaXx W MeToJaXx MaTeMaTHKH,
UHTEJUICKTYaJIbHOE PAa3BUTHE, OBJIAJICHUE HEOOXOJUMBIMU KOHKPETHBIMHU 3HAHUSIMU U
YMEHUSMH, BOCITUTATEILHOE BO3ICHCTBHE.

[Ipodunuzarus 1eneil MaTeMaTUYECKOTO OOpa30BaHUS OTPAXKAETCS Ha BHIOOpE
OPUOPUTETOB B  OpraHU3alMi  y4eOHOW  JeATeNbHOCTH  oOywaromuxcs. s
ryMaHuTapHOro mpoduis npodecCHoHaNIbHOTO O0pa30BaHUsI XapaKTEPHBIM SIBISIETCS
yCUJICHHE OOIICKYIhTYPHONW COCTABIISIIONICH YICOHOW MUCIUIUIMHBI C OpUCHTAIMEH Ha
BU3YaJIbHO-00pa3HbIi U JOTUYECKU CTUII y4eOHOU paboThI.

N3yuenne wmareMatvku Kak mnpoduibHONW 0011eo0pa3oBaTeIbHON  yueOHOM
JTUCITUTUINHBI, YYUTHIBAIOIIEH crienuduKy ocBauBaeMbIx cTyaeHTamu npodeccuit CI10
oOecrieunBaeTcs:

— BBIOOPOM PA3IMYHBIX MMOJAXOOB K BBEICHUIO OCHOBHBIX IMOHSTHIA;

— (hopMHUpPOBAHHEM CHCTEMBI YUCOHBIX 3aaHui, oOecreunBaromux dPpQGeKTuBHOE
OCYIIIECTBJICHUE BEIOPAHHBIX 1IEJIEBBIX YCTAaHOBOK;

— o0oraieHrneM CIeKTpa CTUIeH y4eOHOU ACSTEIBHOCTH 32 CYET COTJIACOBAHMS C

BEIYIIUMHU JIEATEIbHOCTHBIMH XapaKTePUCTUKaMH BbIOPaHHOU Mpodeccuu.



[IpopunbHas cocTaBisitomias OTpaXkaeTcs B TpPeOOBaHUSX K  IMOATOTOBKE
00yyYaroImuXcs B YaCTH:

— o0miel cucTeMbl 3HAHUW: COJIep)KAaTeNbHbIE TMPUMEPHl  HCIOJIb30BAHUS
MaTEMaTUYECKUX UAeH U METOZ0B B MPO(eCCUOHATBHOM IeATETbHOCTH;

— YMEHWH: pa3nuuue B YpOBHE TPEOOBaHWUN K CJIOKHOCTH TPUMEHIEMBIX
aJIrOPUTMOB;

— TPAKTUYECKOTO WCTOJB30BAaHHUS TMPUOOPETCHHBIX 3HAHWUN ©  YMEHUM:
UHAMBUIYATbHOTO Yy4eOHOTrO ONbITa B IOCTPOCHUM MaTeMaTHYEeCKUX MOJIEIIEH,
BBITTOJTHEHUU HUCCIIEIOBATEIILCKUX MTPOCKTOB.

Conepxanve yueOHOM NUCIHUIUIMHBI pa3pab0TaHO B COOTBETCTBUHM C OCHOBHBIMHU
coJiepKaTeIbHBIMU JIUHUSMU 00YYEHUSI MaTEMATHKE:

— anzedpauyeckasa AUHUA, BKIIOYAIONIAs CUCTEMATU3allUI0 CBEJICHUM O YuCiax;
M3yUYCHHE HOBBIX U 00OOIIEHUE paHee M3YUYECHHBIX omepaiuii (BO3BEJICHUE B CTEIICHbD,
U3BJICUCHUE KOpHS, JorapudMupoBaHue, CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC U
oOpaTHbIE K HHM); HW3YyYCHHE HOBBIX BHJIOB YHCJIOBBIX BBIPOKEHHU U (Qopmyd;
COBEPUICHCTBOBAHUE IMPAKTUYECKUX HABBIKOB M  BBIYUCIHUTENBHON  KYJIbTYpHI,
pacHIMpeHne U COBEPIICHCTBOBAHUE alreOpandeckoro ammapara, copMUpoBaHHOTO B
OCHOBHOH IIIKOJIE, U €r0 NMPUMEHEHHE K PEIICHUI0O MAaTeMaTHYECKUX U MPUKIATHBIX
3a/ad;

—  meopemuKko-(YyHKUUOHANbHAA JIUHUA, BKIIOYAIONIAs] CUCTEMATH3alUI0 W
pacuIMpeHne CBENCHUM O (YHKIUAX, COBEPIICHCTBOBAHHUE TPAPUUECKUX YMEHUU;
3HAKOMCTBO C OCHOBHBIMHU HJIESIMU U METOJaMHU MaTEMaTHYECKOTO aHaju3a B o0beMeE,
MO3BOJIAIONIEM HCCIIEIOBATh JJIEMEHTapHble (YHKIIMM W peniaTh MpOCTEUIne
reoMeTpudeckue, GU3NIeCKre U APyrue NpUKIaTHbIC 3a1a4K;

— JIUHUA YPAGHEHUIl U HePABeHCH 8, OCHOBAHHAS Ha MOCTPOCHUU U UCCIICAOBAHUU
MaTeMaTHYECKUX MOJIeNIeH, TMepeceKarnascs ¢ anreOpandyeckol MW TEOPETUKO-

(1)}’HKHHOHEU'IBHOﬁ JIMHUAMMA W BKIIIOYaromiasa pa3sBUTHC U COBCPIICHCTBOBAHNWC TCXHHUKHU



anredpanvecknx NpeoOpa3oBaHUil ISl pPEIICHUs ypaBHEHUH, HEPABEHCTB U CHUCTEM;
dbopmupoBaHUE CITOCOOHOCTH CTPOUTH U

MCCIICZIOBATh MPOCTEUIITNE MAaTEMATHUECKAE MOCIU P PEIICHUH TPUKIIATHBIX 3a]1a4,
3a]1a4 U3 CMEKHBIX M CTICIUATIBHBIX TUCITUTUINH;

—  2eomMempuyecKkas JUHUA, BKIIOYAIONIAs HAIJBIIHBIE TPEACTABICHHUS O
NIPOCTPAHCTBEHHBIX (UTypaX M HM3yYCHHE WX CBOWCTB, (DOPMHUPOBAHWE W Pa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOpAXXEHUS, Pa3BUTHE CITOCOOOB TE€OMETPUUYCCKUX H3MEPEHUH,
KOOPAMHATHOTO U BEKTOPHOTO METOJIOB JJIsI PEIICHHS] MAaTEMAaTHUECKUX U MPUKIIATIHBIX
3ajad;

— cmoxacmuuecKkas JTUHUsA, OCHOBaHHAsI Ha Pa3BUTHH KOMOWMHATOPHBIX YMEHHH,
MPE/ICTABIICHU O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPY>KAIOIIETO
MHpa.

B TemaTndeckux miaHax MporpaMMbl YIeOHBI MaTepual MpeaAcTaBieH B Gopme
YepeyIoMerocs pa3BepThIBAHUS OCHOBHBIX COJICPIKATEIBHBIX JIMHUH (anreOpandeckas,
TEOPETHKO-(PYHKIIMOHAIbHAS, ~ ypaBHCHWH W  HEPABCHCTB,  TI'€OMETpUYECKas,
CTOXaCTUYECKas).

N3ydenne oOmeoOpa3oBaTebHON  y4eOHOM  AUCHUIUIMHBI  «MaremaTukay
3aBepIIaeTcs TOJBEICHUEM HMTOTOB B (OpMe dK3aMeHa B paMKax IMPOMEKYTOUHOMN
aTTecTalu CTyJeHTOB B mpouecce ocBoeHuss ocHoBHoW OIIOIT CIIO ¢ monmy4yeHuem

cpeanero oomiero oopazosanus (IITTKPC).



MECTO YUYEBHOM JJUCHUIIJIMHBI B YYEBHOM ILIAHE

VYyebnas gucuuruimHa «MaTtemaTuka»  SBISIETCS  Yy4€OHBIM — MPEAMETOM

o0s13aTenbHOM TIpeAMEeTHOM obsactu «Maremaruka u uHpopmarukay PI'OC cpemnero
o0111ero oOpa3oBaHus.
B TBIIOY «boxaHckuii arpapHblii TEXHUKYM», peaJu3yIoUX 00pa30BaTeIbHYIO
nporpaMmy cpeaHero oomero oopazosanus B npezenax ocsoeHust OIIOII CITO na 6aze
OCHOBHOT'0 00111ero o0pa3oBaHus, yuyeOHas qucuuIUimHa «Maremartukay h3ydaercs B
obmeoOpazoBarenbHoM Iukie ydeOHoro mmiaHa OITOII CIIO na 6Ga3e OCHOBHOTO
o0111ero oOpa3oBaHus ¢ MOJdydYeHUeM cpeaHero oomiero oopazosanus (IITTKPC).

B yueOnbix mmanax IIIIKPC yueOGnas mucrurmimHa «MareMaTuka» BXOIUT B
cocTaB oOmMX 00meo0pa3oBaTENbHbIX YYE€OHBIX JUCUUIUIMH, (OPMHUPYEMBIX U3
o0s3aTenbHBIX MpeaMeTHbIX obnacter GI'OC cpemnero oOmiero oOpazoBaHus, IS
npodeccuit  CIIO wumu  cnemmanbHocTed  CIIO  cooTBeTcTByMOIIEro  Mpoduis

po¢dheCCUOHAIBHOTO 00pa30BaHUs.
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PE3YJbTATHI OCBOEHUA YYEFHOM JUCIHUILJIAHBI

OcBoeHue conaepxaHusi ydyeOHOM nucHMIUIMHBI «MareMatukay o0ecreurBacT
JTOCTUKEHUE CTYJEHTAMHU CJICIYIOIIUX PE3YIbTATOB:

JUYHOCHHbBIX:

* c(hopMUPOBAHHOCTb MPEACTABICHU O MAaTEMATUKE KaK YHUBEPCAIHHOM S3BIKE
HayK{, CPEACTBE MOJICTUPOBAHMS SBICHUH W TIPOIECCOB, 00 HIEAX M METOJax
MaTeMaTHKH;

* [IOHMMAaHUE 3HAYUMOCTM MATEMAaTHKU MJI1 HAy4YHO-TEXHHYECKOTO MpPOrpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHMUS K MaTEeMaTHKE KaK K 4YacTh OOIIeYeTIOBEUYECKOM
KyJIbTypbl Y€pe3 3HAKOMCTBO C HCTOPUEH pa3BUTHUS MATEMAaTUKH, 3BOJIIOLUEH
MaTEeMaTUYECKUX UJICH;

* pa3BUTUE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHHS,
AITOPUTMHYECKON KYJIbTYpPbI, KDHTHYHOCTH MBIIUJICHUS HA YPOBHE, HEOOXOAUMOM JIJIs
Oynymieit mpodeCCUOHAIBHOW JIEATEIbHOCTH, JJI MPOJOJDKEHHS OOpa3oBaHUS W
caM0o0Opa30BaHMS;

* OBJAQJCHUE MATEMAaTUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOAUMBIMU B
MOBCEIHEBHOM >KU3HU, JIJII OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYUHBIX IUCIMIUIMH U
JTUCITUTUINH TPOo(eCCUOHATBFHOTO IUKJIIA, I MOTy4YeHUs 00pa3oBaHUs B 00JIacTAX, HE
TpeOYIOLUX YIIIyOJIE€HHOW MaTeMaTUYeCKON MOATOTOBKY;

* TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAaMOOOpa30BaHUIO, HA
NPOTSHKEHUU BCEH JKM3HH; CO3HATENIbHOE OTHOIICHUE K HEMPEPHIBHOMY OOpa30BaHHUIO
KaK YCJIOBHUIO YCIEIIHON MPO(EeCCUOHAIIBHOM U OOIIIECTBEHHOM €SI TEILHOCTH;

* TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSTEILHOM, TBOPUYECKOW M OTBETCTBEHHOM
NeATEIIbHOCTH;

* TOTOBHOCTb K KOJUIGKTUBHOM pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
o0OpazoBarenbHOM, 00MIECTBEHHO TOJIE3HON, YIEOHO-UCCIIE0BATEIbCKOM, TPOSKTHOM U

APYrux BUAax ACATCILHOCTH,
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* OTHOLICHHE K MPOPECCUOHATIBHON AEATEIbHOCTH KaK BO3MOKHOCTH y4acTHs B
pELIEHUH JINYHBIX, OOMIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;

MemanpeomemHoix:

* YMEHHE CaMOCTOATEJIBHO ONPEAEIATh LN AEATEIBHOCTH U COCTABIIATD IUIAHBI
NEeATEIbHOCTH; CAMOCTOSITEBHO OCYIIECTBISATh, KOHTPOJUPOBATh M KOPPEKTUPOBATH
NEATEIbHOCTh,  HUCIOJIb30BaTh  BCE  BO3MOXHBIE  PECYPCBl I JTOCTHIXKCHUS
MOCTABJICHHBIX IIE€JIe M pealn3alud ITUIAaHOB JEATEIbHOCTH; BBIOMPATH YCIIEUIHBIC
CTPATETUU B Pa3IUYHBIX CUTYaLHsX;

* YMEHHE NPOAYKTUBHO OOIIATHCSA M B3aMMOJECICTBOBATH B MPOLIECCE COBMECTHOM
NEeATENbHOCTH, YUYUTHIBATh MO3ULUUA JPYTUX YYACTHUKOB AESATENBHOCTU, 3(P(HEKTUBHO
pa3pelaTb KOHQIUKTHI;

. BJIQJICHUE HaBbIKAMU IIO3HABATEIbHOM, Y4YEOHO-UCCIEAOBATEILCKON U
MIPOEKTHOM JESATENbHOCTH, HABBIKAMHU pa3pelleHus MpoOiieM; CHOCOOHOCTh U
TOTOBHOCTb K CaMOCTOATEJIBHOMY IIOMCKY METOJOB PEUICHHUS IPAaKTUYECKHX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHNUS;

. TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOATEIHHOM MH(GOPMAIIMOHHO-
NIO3HABATEJIBHOM JEATENBHOCTH, BKJIKOYAash YMEHUE OpPHEHTUPOBATHCS B Pa3IUYHBIX
UCTOYHHMKAX  HH(OpMALMU, KPUTHUYECKH  OLEHHUBAaTh U  UHTEPHPETUPOBATH
MH(POPMAIUIO, TOTYYAEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

* BJAJCHUE SI3bIKOBBIMU CPEJCTBAMU — YMEHHE SICHO, JIOTMYHO M TOYHO M3Jararhb
CBOIO TOYKY 3PEHMs, HCIIOJIb30BATh aJICKBATHBIE A3BIKOBBIE CPEJICTBA;

* BJIa/ICHUE HAaBBIKAMU M03HABATEIbHOU pe(IeKCUU KaK OCO3HAHMSI COBEpIIAEMbIX
JNEUCTBUM U MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWUM, I'PAHUL CBOETO
3HAHUS U HE3HAHUS, HOBBIX [TO3HABATENIbHBIX 33/1a4 U CPEJICTB UX JOCTUKEHUS;

* LEJEYCTPEMJICHHOCTh B MOMCKAX M MPHUHSATUU PELIEHUH, COOOPA3UTENbHOCTh U
UHTYMILIUS,  Pa3BUTOCTb  MPOCTPAHCTBEHHBIX  MPEJCTABICHUN;  CHOCOOHOCTH
BOCIIPMHMMATh KPacoTy U FTapMOHUIO MUPA;

npeomemmuulx:
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* Cc(pOpPMHUPOBAHHOCTb MPEACTABIECHUN O MaTeMaTHKE KakK YacTH MHUPOBOU
KYJbTYPbl U O MECTE MATEMATUKH B COBPEMEHHOMN HUBUIIU3ALMH, O CIIOCO0AaX OMHCAHUS
Ha MaTeMaTUYECKOM SI3BIKE SIBJICHUN PEaJIbHOIO MUPA;

* C(OPMHUPOBAHHOCTh MPEACTABICHUI O MAaTEMaTHUKEYECKUX IOHATHSAX Kak o
BAKHEMIIMX MAaTEMATUYECKUX MOJEIAX, MMO3BOJIIIOIIMX ONMCHIBATH U U3y4aTh Pa3HbIC
IIPOLIECCHl U SIBICHMS; ITOHUMAaHHE BO3MOXXHOCTH AKCHOMATHYECKOTO ITOCTPOCHUSA
MAaTeMaTUYECKUX TEOPUH;

* BJAJCHUE METOJAMM JI0KA3aTEJIbCTB U aAJIrOPUTMOB pEILICHUs, YMEHHE UX
IIPUMEHATH, IPOBOAUTH T0KA3aTEIbHBIE PACCYKICHUS B XO/€ PEIICHUS 3a/1a4;

* BJAJACHUE CTAHJAPTHBIMM  NOPUEMAMHU  PELICHUS  PalMOHANBHBIX U
UPPALMOHAIBHBIX, ITOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHCHUN U
HEPABEHCTB, UX CUCTEM; HCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOTrpamMM, B TOM
YUCJIE U IOUCKA ITyTH PELIEHUS U WIUTIOCTPALIMY PELICHNS] YPAaBHEHU U HEPABEHCTB;

* c()OpMUPOBAHHOCTh MPEACTABICHNUN 00 OCHOBHBIX MOHATUSAX MATEMATUYECKOTO
aHaJM3a U X CBOMCTBaX, BIAJICHHE YMEHHEM XapaKTepU30BaTh MOBEACHUE (DYHKIIMIA,
UCIIOJIb30BAHUE T[IOJYYEHHBIX 3HAHUM JUId ONMCaHWA W AaHAIM3a PEAIbHBIX
3aBUCUMOCTEH;

. BJIAJICHUE OCHOBHBIMU MOHATUAMU O IUIOCKHUX U HPOCTPAHCTBEHHBIX
reoMeTpUUYeCKUX (Urypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTb YMEHHUS
pacno3HaBaTh Ha YepTEXKaxX, MOJAEIAX U B PEAIbHOM MUPE F€OMETPUUYECKHE (DUTYPBI;
NPUMEHEHUE HM3YUYEHHBIX CBOMCTB I€OMETpUYECKUX GUryp U Qopmyin Uil pelieHus
FeOMETPUYECKUX 3aJa4 U 3a7a4 ¢ IPAKTUYECKUM COICPIKAaHUEM;

*  c(OopMHUPOBAHHOCTH MPEJCTABICHUNA O TMpoLEeccax M SBICHUSAX, HUMEIOUIUX
BEPOSATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeaibHOM MHUpe, 00
OCHOBHBIX MOHATHAX DJIEMEHTAPHOU TEOPUM BEPOSITHOCTEM; YMEHUN HAXOAUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUICHUSI COOBITUM B MPOCTEUIIMX NPAKTUYECKUX

CUTyallHAX U OCHOBHBIC XapaKTCPHUCTUKU CJ'Iy‘-IElfIHBIX BCJINYHH,
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* BJIaACHHC HaBbIKaAMH HCIIOJIB30BAaHHS I'OTOBBIX KOMIIBIOTCPHBIX IIPpOrpaMM IIpu

PCUICHUHA 3aaa4.

COJIEP)KAHUE YYEBHOM JUCIUITIJINHBI

BBenenne

MareMatruka B HayKe, TEXHUKE, YKOHOMUKE, WH(DOPMAIIMOHHBIX TEXHOJOTHUSAX U
MPAKTUYECKON NeATeNbHOCTH. Llenn m 3amaun m3ydeHuss MaTeéMaTUKWA NPU OCBOCHUU
npodeccuit CI1O u cneunansrocteit CIIO.

AJITEBPA

Pa3Butrue mNoHATHS 0 YUCTE

Ilensie u panuoHasnbHble uucna. JleiicTBuTenbHble uyucna. [lpubnmxeHHbIC
BbIuncieHusa. KommiekcHble yucna.

KopHu, crenenu u jorapupmsi

Kopuu u crenenn. KopHH HaTypanbHOM CTENEHM M3 YWCIA U HUX CBOWCTBA.
CreneHM C  palMOHAIBbHBIMM  TOKA3aTessiMH, WX  cBoWcTtBa. (CTemeHu C
NEUCTBUTEIbHBIMU  TOKa3arenssMu. (CBOWMCTBA  CTENEHUM C  JCHCTBUTEIIbHBIM
IIOKA3aTeJEM.

Jlorapupm. Jlorapupm uuncna. OcHOBHOE JOrapu(pMUUYECKOE TOXKIECTBO.
HlecsiTuunble W HaTypajbHble Jjorapudmsel. [lpaBuna pgeiictBuit ¢ sorapudmamu.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anreOpandeckux BelpaxeHui. [IlpeoOpa3zoBanue palroHAIbHBIX,
UPPALUOHATBHBIX CTENEHHBIX, TOKA3AaTEIbHBIX U JTOTAapU(OMUUECKUX BBIPAKECHUM.

IIpakTHYeckHe 3aHATHSA:

ApudmMernueckre JOEUCTBUS HAJ UYWUCIAMHU, HAXOXKICHUE TPHUOIUKEHHBIX
3HAYCHUN BEIWYUH M TOTPENIHOCTEH BBIYUCICHUHN (aOCOMIOTHONW M OTHOCUTEIIBHOW),
CPaBHEHHUE YHCIIOBBIX BBIPAKEHHUIA.

Brruncnenne u cpaBHeHHE KOpHEW. BhITOTHEHNE pacyeTOB € paIuKaIaMHu.
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Pemrenne wuppanmoHanbHbIX ypaBHeHUM. HaxoxkneHue 3HAYEHUM CTEIEHEW C
panMoHaNIbHBIMU MOKa3aTensiMu. CpaBHeHHe creneHeid. [IpeoOpa3oBaHus BbIpAKEHUM,
coJlepKalllMX CTENEHU. PenieHne noka3aTreabHbIX YPaBHEHUM.

Pemenne nmpukiaaHbIX 3a1a4.

Haxoxnenue 3HaueHuil Jorapudma mo nmpou3BOJILHOMY OcHoBaHHIO. [lepexos ot
OJTHOTO OCHOBaHUS K JpyroMy. BpluucieHne u  cpaBHEHHE JIOTapU(PMOB.
JlorapudmupoBaHue U TOTEHIIUPOBAHNE BBIPAKCHUIA.

[TpuOnm>xeHHbIE BBIYMCIICHUS U PELICHUS IPUKIIAJAHbBIX 3a/1a4.

Pemenue norapumMuueckux ypaBHEHHI.

OCHOBbBI TPUTTOHOMETPUH

OcHOBHBIC IOHATHS

Pagnannas mepa yrima. BpamarensHoe nBuxeHne. CHHYC, KOCUHYC, TAHTC€HC U
KOTAHT'€HC YHNCIIA.

OCHOBHBIC TPUTOHOMETPHYECKHE TOXKAECTBA.

@opmynel npusBeneHus. Popmyiel cinoxeHus. Popmynsl yasoeHuss Dopmyiisl
IIOJIOBUHHOTO YTJIA.

IIpeoGpa3oBanusi MPOCTEHIIMX TPUTOHOMETPHUYECKHUX BHIPAKCHUH.

[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUUECKMX (DPYHKIMI B NPOU3BEIECHUE U
IPOU3BEJICHUSI B CyMMy. BbIpakeHHe TpUTOHOMETPUYECKUX (PYHKLIMH Yepe3 TaHTeHC
ITOJIOBUHHOI'O apryMEHTA.

Tpuronomerpuyeckue ypaBHeHUs] H HEPaBEHCTBA.

[Ipocreimmue TPUTOHOMETPUYECKUE YpaBHEHUS. IIpocrenmue
TPUTOHOMETPUYECKNE HEPABEHCTBA.

OOpaTHbie TpUrOHOMETpUYECKUE PYHKIIUN. APKCUHYC, aPKKOCUHYC, apKTAHT€HC.

IIpakTHYeckHe 3aHATHSA:

Pannanneiil MeTon N3MEpEHHMs YIJI0B BpAllEHUsI U CBA3b C TPAlyCHOM MEpOM.

OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECCTBA, (HOPMYIBI CIOXKEHHS, YABOCHUS,

npeoOpa3oBaHUE CYMMbl  TPUTOHOMETPHUYECKMX  (DYHKIMII B  NIpOU3BEACHHE,
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npeoOpa3zoBaHue MPOU3BENICHUS TPUTOHOMETpruUeckuX GyHKuui B cymmy IIpocteiinme
TPUTOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA.

OOpatHble TPUTOHOMETPUYECKHUE (DYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKHU

@®yukuun. O6nacTe ompeseNieHuss 1 MHOXKECTBO 3HaueHUM; rpaduk (yHKIUH,
nocTpoeHue rpadukoB PYHKIUN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CBoiictBa (pyHKIIMM: MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OrPAHUYEHHOCTD,
NepUOIUYHOCTD. [IpoMexkyTKkH Bo3pacTaHus U yObIBaHUS, HAaUOOJbIIEE U HAUMEHbIIIEE
3HaYeHUs, TOYKH  dKcTpeMyma. ['paduueckas  unTepnperanms.  [Ipumepsr
(YHKUMOHAIBHBIX ~ 3aBUCMMOCTEH B  pealbHbIX  Ipolleccax W SIBJICHUSX.
Apudpmernueckue omnepauuu Hajx QyHKuusMu. CroxHas (QyHKUOUS (KOMITO3UIUSA).
[TonsiTrie 0 HEMIPEPHIBHOCTU (HYHKITUH.

Ooparnble ¢ynknun. OOnacth ompeneseHuss U 00JacTh 3HAYCHUM OOpaTHOM
dbynkuuu. ['padux oOpaTHOM PyHKIUY.

CreneHnHble, NMoKa3zaTejbHble, JOrapu(pMuyeckue M TPUTOHOMETpPHYECKHUE
¢pynkuun. O0paTHble TPUTOHOMeTpHYeckHe GyHKIUM.

Omnpenenenus QyHKIMM, UX CBOMCTBA U TpadUKH.

[TpeobpazoBanus rpadukoB. [lapannenbHblil IEpeHOC, CUMMETPUSI OTHOCUTEIIBHO
ocell KOOpPAMHAT U CHUMMETPUS OTHOCUTENBHO Hayala KOOpPAMHAT, CHUMMETpPHS
OTHOCUTEJIBHO MPSAMOM Y = X, PACTSHKEHHUE U CKATUE BJOJIb OCEN KOOPIUHAT.

IIpakTHyeckue 3aHATHS:

[Ipumepsl 3aBUCMMOCTENH MEXAY IEPEMEHHBIMH B pealbHBIX IpolLeccax Hu3
CMEeXHBIX aucuuiinH. Onpenenenue QyHkiui. [locTpoeHue U uTeHue rpaduKoB
bynaknuii. MccnenoBanne Qynkiuu. CBOWCTBA TUHEHHOM, KBaIpaTHYHON, KyCOUYHO-
JUHEHHONM M JpoOHO — nuHeWHoW GyHkuuil. HenpepbiBHblE W TEpUOIUYECKUE
¢ynkuuu. CBoMCTBa U TpadUKu CHUHYCa, KOCUHYCA, TaHT'€Hca U KoTaHrenca. OOpaTHbIe
¢bynaknuu u ux rpaduxu. O6paTHbie TpuroHometpudeckue Qpynkiuu. [IpeodbpazoBanus

rpaduka pynkuuu. ['apmonnueckue konebanus. [Tpuknaausie 3a1ayn.
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ITokazarenbHble, JOrapuMUUYECKUE, TPUTOHOMETPUUYECKUE ypPAaBHEHUS U
HEpPABEHCTBA.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IocaenoBareqabHoctu.  CrocoObl  3aJaHusi U CBOMCTBA  YHCIOBBIX
nocinenoBarenbHocTei. [loHsaTne o mpenene nocneaoBarelbHOCTU. CyliecTBOBaHUE
npenena  MOHOTOHHOM — OIpaHMYEHHOM — mocienoBarelbHOCTH.  CymMMuUpOBaHME
MOCJIeIOBAaTEIbHOCTEN. beckoHeuHO yObIBaromas reoMeTpuyeckas: IpOrpeccus U ee
CyMMma.

IIpousBoanasi. IloHstue o mnpou3BogHON (YHKIHMH, €€ TeOMETPUYECKUN U
(u3nueckuil cMbICI. YpaBHEHUE KacaTellbHOM K rpaduky QyHkuuu. [IpousBoanbie
CYMMBI, Pa3HOCTH, NIPOU3BEACHUSA, YaCTHOrO. IIpOU3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢yakuuid. IIpuMeHeHHe NpPOM3BOJHON K HCCIENOBaHUIO (YHKIMA M TOCTPOEHUIO
rpadukoB. [Tpon3BoaHble 00paTHON PYHKIMU U KOMIO3ULUU (DYHKIIHH.

IIprMepsl UCIIONB30BaHUs IPOU3BOJHOMN ISl HAXOKICHUS HAWJIy4llIero peIieHus
B MPUKIAIHBIX 3adadax. Bropas mnpousBojaHas, €€ reoMeTpuuecKuil U (U3MYeCcKui
cmbica. HaxoxaeHune ckopocTu A mpoliecca, 3aJaHHOro (opMysioi U rpagukom.

IlepBooOpa3nass u wmHTerpaj. I[IpuMeHeHue ONpEeAENIeHHOT0 HWHTErpana s
HaxOXJICHUSl IUIOMAAN KpUBOJIMHEHHON Tpaneuun. Popmyrna Herorona-JleiiOnuia.
[Ipumepsl npuMEHEeHHs UHTErpaja B PU3UKE U TEOMETPUH.

IIpakTnyeckue 3aHATHUA:

YucnoBasi MOCIEAOBATEIBHOCTh, CIHOCOOBI €€ 3aJaHMsl, BBIUMCICHHUS YJICHOB
nocnenoBarenbHocTH. [lpenen mocnenoBaTenbHOCTH. beckoHeuHO — yObIBaroIas
r€OMETPUYECKAS] IPOTPECCHUA.

[IponsBoiHAs, MEXaHUYECKUN U T€OMETPUUECKUN CMBICI IPOU3BOIHOM.

VYpaBHeHue  kacatenbHOM B obmem  Buge. llpaBunma u  QopMyibl
muddepenurpoBanusi, TabaMLIa IPOU3BOAHBIX dJIEMEHTApHbIX GyHKIMM. MccnenoBanue
(GYHKIIMM C TOMONIbIO Tpou3BOAHOW. Haxoxaenue HaubonbIIero, HaMMEHbBIIETO

3HAYEHHUS U SKCTPEMAJIbHBIX 3HAUCHUN (DYHKIIUH.
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Nurerpana u mnepooOpasHas. Teopema Hprorona-JleiiOnuna. Ilpumenenue
MHTETpasia K BBIYUCICHUIO (U3NYECKUX BETMYUH U TUIOIAIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHussT W CHCTeMbl YpaBHeHMil. PannoHalbHBIE, UPPALNOHAIBHBIC,
IIOKA3aTEJIbHBIC U TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.

PaBHOCUMIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcCHOBHBIE MTPUEMBI UX pEIICHHS (Pa3joKEHWE HAa MHOYKUTEIH, BBEJICHHE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IpauUuecKuil METo).

HepaBencrBa.  PanuoHaibHBIE,  UppalMOHAJbHBIC,  IIOKA3aTEIbHBIE U
TPUTOHOMETPHUUYECKNE HEPABEHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonb3oBanue ¢cBOMCTB U rpapuKoB GyHKUMNA NPU pelIeHUN YPABHEHUH U
HepaBeHCTB. Meron wuHTepBajoB. M3o0paxeHue Ha KOOPJIAMHATHOM IUIOCKOCTH
MHOKECTBA PEIICHUN YPAaBHEHNI U HEPABEHCTB C IBYMsI IEPEMEHHBIMH U UX CHCTEM.

Ilpukiaagnsie 3agaun. [IpuMeHeHHEe MaTeMaTH4YECKUX METOJOB JUI PEILEHUs
coJiep KaTeNbHbIX 3aJ1ay U3 Pa3IMYHbIX 00JacTell HayKu W mpakTuku. MHTepnpeTarus
pe3ynbTara, y4eT peaabHbIX OTPaHUYCHHI.

IIpakTHYyeckue 3aHATHS:

Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHMil. [IpeoOpa3oBanue ypaBHEHUN.

OcHOBHbIE PUEMBI PEUICHUS YpaBHEHUH. PellieHre cucTeM ypaBHEHUI.

Hcnonb3oBaHne CBOWCTB W TIpapuKOB (YHKUMWA [Js1 pEUIeHUS YpaBHEHUH U
HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN

JJIeMEHTbl KOMOMHATOPUKH

OcHOBHbIE TOHATUS KOMOWHATOPUKU. 3aJaud Ha MOJACYET YHUCiIa pa3MeElICHUH,
NepeCcTaHOBOK, coueTanuil. Pemenue 3aga4 Ha nepedop BapuanToB. opmMmysa OMHOMA
HeroTona. CoiicTBa OMHOMUHANBHBIX KO3 puimentoB. Tpeyronbauk [lackans.

JJIeMeHThI TeOPUH BEPOSATHOCTEI
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CoObITHE, BEPOATHOCTH COOBITHS, CIIOXKEHUE M YMHOXKEHHE BEPOATHOCTEH.
[lonsiTue 0 He3aBUCHUMOCTH cOOBITHHA. [[uckpeTHas ciydaiiHas BEIMYHMHA, 3aKOH €€
pacrpeneneHus. YWCIOBBIE XapaKTEPUCTUKH JUCKPETHOW CIyYalHOW BEJIWYUHBI.
[TonsiTue 0 3aKOHE OOJIBIINX YUCEN.

DJIeMeHThl MATEeMATHYECKOH CTATHCTUKH

[IpeacraBinenre JaHHbIX (TAONUIBI, JOUAarpamMMmbl, Tpaduku), TeHepaabHas
COBOKYITHOCTb, BBIOOpKa, cpeaHee apudmerndeckoe, Menuana. [loHstue o 3amaudax
MaTeMaTUYECKOW CTATUCTUKH.

Pewenne npakTuyeckux 3a1ay ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.

IIpakTyeckue 3aHATHA:

Ucropust pa3Butus KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEW M CTATHUCTHKU U HX
poiib B pa3nuyHBIX cdepax UeIoBEYECKOM ku3HeaesTenbHOCTH. [IpaBuna
KOMOMHATOpuku. Pemienne KoMOMHATOpHBIX 3amad. PasmenieHus, coyetaHuss U
nepecranoBku. bunom Herotona u tpeyronsuuk [lackans. [Ipuknagneie 3agaum.

Knaccuueckoe omnpeneneHne BEpPOSITHOCTH, CBOMCTBA BEPOSITHOCTEW, Teopema O
CyMM€  BEpOsTHOCTEH. Bbluncienue  BeposaTtHocTen. IlpukimamHele  3agaym.
IIpencrasienne YncIOBbIX JaHHBIX. [IpUKIagHbIe 3a0a4u.

I'EOMETPUSA

IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosokeHue IByX MNOpsMBIX B mpoctpaHcTBe. [lapaensHOCTB
IPSMOM M TIOCKOCTH. [lapaiuienbHOCTD IUIOCKOCTEN. [lepreHanKyIapHOCTh NPAMON U
IJIOCKOCTH. [lepneHauKkynsp W HakKJIOHHAsA. YTOJI MEXIy MNpsIMOM M IUIOCKOCTBIO.
JIByrpaHHelii yrojl. YToJ MEXAy IUIOCKOCTAMU. lleprneHaukyiasspHOCT JBYX
IIJIOCKOCTEH.

['eomeTpuyeckue mnpeoOpa3oBaHUsi MPOCTPAHCTBA: MNapaJUIeNbHBIM EPEHOC,
CUMMETPHS OTHOCUTENIBHO IIOCKOCTH.

[TapamutenbHoe  mpoexktupoBanue.  [lnomans  OpTOroHa’sbHOW — MPOEKLHH.

N300pakeHre npoCcTpaHCTBEHHBIX (UTYP.
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MHororpaHHuKH

Bepmunbl, pebpa, rpaHn MHoOrorpaHHuka. Pa3BepTka. MHOTOrpaHHbIE YTJIBL.
Brinmyknsie MHOrOrpanHuku. Teopema Ditnepa.

[Ipusma. IIpsimad m HakioHHas npusMa. lIpaBunbHas npusma. [lapamnenenunen.
Ky®.

[Tupamupa. [IpaBunpHas nupamuga. Y ceueHHas nupamuaa. Terpasap.

Cummetpun B KyOe, B MapajuiesienuIesie, B Ipu3Me U MUpaMuje.

Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBieHre O MNpPaBUIbHBIX MHOTOIPAaHHUKAX (TeTpa’ap, KyO, OKTasfp,
JOJICKAdIp U UKOCAdIP).

Tes1a 1 MOBEPXHOCTH BpPaLCHUS

Hunuaap w©  KoHyc. YceueHHbI KoHyc. (OcHOBaHME, BBICOTAa, OOKOBas
MMOBEPXHOCTh, OOpa3zyromasi, pa3BepTka. OcCeBble CEUECHUsS] U CEUYEHHS MapalijiesIbHbIE
OCHOBAHHUIO.

[ap u cdepa, ux ceuenus. KacarenbHas II10CKOCTb K cdepe.

HN3mepeHns: B reoMeTpuu

O6bem u ero uzmepenue. MaterpansHas ¢hopmysa oobema.

®opMybl 00beMa KyOa, TPSIMOYTOJILHOTO MapajuieNenunena, Ipu3Mbl, TUIMHIPA.
®opMynbl o0beMa iupamMuaa U Konyca. opmynisl IO TOBEPXHOCTEN UJIMHPA
1 KoHyca. opmyiibl 00beMa 11apa U Tionaan cepsl.

[TogoGue Ten. OTHOIICHUS TUIONIA/ICH MOBEPXHOCTENH U 00bEMOB MOA00HBIX TEN.

Koopaunatel n BekTopsl. [IpsmoyronbHas (nekapToBa) cucTeMa KOOPAMHAT B
npoctpaHcTBe. dDopmyna paccTosHUsS MEXIy IBYMsI TOUKamMHu. YpaBHEHHUs cdepsl,
IJIOCKOCTH U MPSIMOM.

Bekropel. Monyns Bekrtopa. PaBeHCTBO BekTOpoB. CIIOXKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3iiokeHne BeKTopa 1o HalpaBJICHUAM. YTOJ MEXKIY
nBymsi Bektopamu. lIpoexumsi Bektopa Ha ocb. Koopaumuatel BekTopa. CkansipHOe

IMPONU3BCACHUEC BEKTOPOB.
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Hcnonp30BaHne KOOPAMHAT W BEKTOPOB IPU PEUIEHUHM MATEMaTUYECKUX U
MPUKJIAHBIX 33/1a4.

IIpakTH4eckue 3aHATHA:

[Ipr3HaKky B3aMMHOTO PacHOJIOAKEHHUS IPSAMBIX. YTOJI MEXKIY MpsAMbIMU. B3auMHoe
pPacoJIOKEHUE MNPSIMBIX U TIOCKOCTEH. [lepneHIuKynsip U HAaKJIOHHAS K IUIOCKOCTH.
Yron Mexy OpsiMOil M TNIOCKOCTBIO. Te€opemMbl 0 B3aUMHOM PAaCIOJIOKEHUH MPSIMOUN U
ILUIOCKOCTHU. Teopema O TpeX NEepHEeHIUKYISpax.

[Ipr3Haku ¥ CBOMCTBA MapaJIEIbHBIX U NEPIEHANKYISPHBIX INIOCKOCTEM.

PaccrossHue OT TOYKM [0 IJIOCKOCTH, OT IPSMOM 10 IUIOCKOCTH, PaCCTOSTHUE
MEXAY IUIOCKOCTSIMHU, MEXAY CKPCIIMBAIOIIAMHU MPSAMBIMUA, MEXAY MNPOU3BOJIBHBIMU
¢urypamu B mpoCTpaHCTBE.

[TapamienbHOE MPOEKTUPOBAHWME M €ro CBOMCTBA. Teopema O IUIOIIAIA
OPTOTrOHAJIBHOMN MPOEKIUH MHOTOYTOJIbHUKA. B3aumHuoe PacMoJIOKEHUE
IPOCTPAHCTBEHHBIX PUTYD.

Pa3nuunble BUIbI MHOrOrpaHHukoB. KX wu3oOpaxenusa. CedeHus, pa3BEepTKU
MHOTOTPpaHHUKOB. I[Dliomaaes mnoBepXHOCTH. Bwuasl cHUMMETpHii B NPOCTPAHCTBE.
CummeTpust Tel BpallleHUs] 1 MHOTOTPaHHUKOB. Brruucienue miomnianeir 1 o0beMoB.

Bekropel. [ledictBus ¢ BekTtopamu. [lekapToBa cHcTeMa KOOpPIMHAT B
IIPOCTPAHCTBE.

YpaBHeHUE OKPY>KHOCTHU, c(epbl, IUIOCKOCTU. PaccTosHMe MEXay TOUYKaMHu.
JlelicTBUSL C BEKTOpaMH, 3aJaHHBIMU KoopAauHatamu. CKaJasipHOE MPOU3BEIACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE MIPSIMOHN U IJIOCKOCTH. Vcnoib30BaHNE BEKTOPOB MPU
JIOKa3aTEJIbCTBE TEOPEM CTEPEOMETPHH.

JInss BHEAyAUTOPHBIX 3aHATUNM CTYJIEHTaM, HapsAAy C PENIEHHEM 3aJad WU
BBITTOJIHEHUS TPAKTUYECKUX 3aJaHUM, MOKHO MPEIJIOKUTh TEMBI HCCIEA0BATEIBCKUX U
pedepatuBHBIX PabOT, B KOTOPHIX BMECTO CEpUN OTHACIBHBIX MEJIKUX 3a]ad MU
VOPOKHEHU MPEJIaraloTcs CIOKETHBIC 3aJlaHus, TPeOyIolue JINTEeILHON padoThl B

paMKax OJJHOM MaTeMaTU4eCKOW CUTYyallud. ITU TEMbl MOTYT OBITh UHIAMBUIYAJTbHBIMU



21

3aJlaHus MM, HO MOI'YT IIpeJjiaratbCa W TIpynmne cCTyaeHTOB I COBMECTHOI'O

BBIITOJIHCHUA UCCIICA0OBAaHMUA.
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Tembl pepepaToB (I0KJIAT0B), HCCIAEAOBATEIbCKHAX NPOEKTOB

e HenpepriBHblE 1poOU

e [IpuMeHEHHE CIOKHBIX ITPOLICHTOB B 2KOHOMHUYECKHUX pacdeTax
e [lapamienpHOE NPOEKTUPOBAHUE

e (CpenHue 3HAYCHUA U UX IPUMEHEHHE B CTATHCTHKE

e BekTopHOE 3a1aHue IPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE
e (Crno)xeHue rapMOHUYECKUX KOJIeOaHUN

e ['padpuueckoe pelieHue ypaBHEHUN U HEPABEHCTB

e [IpaBHUIIBHBIE U MOJYNPABUIIBHBIE MHOTOIPAaHHUKHU

e KoHnueckue ceueHns U UX NPUMEHEHHE B TEXHUKE

e [Tlonstue quddepeHiuana u ero NPUI0KEHUs

e (Cxewmbl bepHyIIM OBTOPHBIX UCIIBITAHUI

e llccnenoBaHue ypaBHEHHI M HEPABEHCTB C TapaMETPOM
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipn peanuzanmu cojiepxkaHus 00I1IeoOpa3oBaTeIbHON y4eOHOU JUCHIUIUIUHBI
«Maremaruka» B mpeaenax ocBoeHus OIIOII CIIO nHa 6a3e OCHOBHOTO OOIIETo
oOpa3zoBaHus ¢ noiaydeHueM cpeanero oomero oopazosanus (IITIKPC) makcumanbHas
CIIO

€CTECTBEHHOHAyYHOTO TIpodmiis mpodeccruonansuoro odpazoBanus — 340 gac. M3 Hux

yueOHass  Harpy3ka  OOydYalolMXCsi ~ COCTaBlsieT: 1o  mpodeccusim

— ayauTtopHas (oOs3aTenbHAs) Harpy3ka oOOydYaloIMXcCs, BKJIOYas MPAKTUYECKUE

3aHATHS, — 228 Yac.; BHeEaAyJUTOpHAs CaMOCTOsITeIbHAs paboTa cTyeHToB — 112 gac.

TEMATHUYECKUMH IIJIAH
HaumenoBanue tem Conepxarenpuble | KommuecTBo yacoB
JUHHAH Aynuro | caMocCTos
PHBIX | TelbHas
yueOHas
pabota
1 | BBenenmue 1
2 | Pa3BuTHE NMOHATHS O YHCIIE Anrebpanyeckas 8 5
3 | Kopuu, crernenu u gorapugmsl AnreOpaunyeckas, 28 13
TEOPETUKO-
(byHKUHOHATbHAS,
YpPaBHEHUU U
HEPABEHCTB
4 | OCHOBBI TPUTOHOMETPUHU Anrebpanyeckas, 26 13
TEOPETUKO-
byHKIHOHATBHAS,
YPaBHEHUU U
HEPABEHCTB
5 | IlpsimMbie U TIJIOCKOCTH B ['eomeTpuueckas 19 9
POCTPAHCTBE
6 | KoopauHaTel 1 BEKTOPHI ["'eomeTpuyeckas 16 8
7 | DnemeHThl KOMOMHATOPUKHU Croxactrueckas 11 6
8 | dyHKIIMHU, UX CBOMCTBA U Teoperuxo- 24 12
rpauKu. byHKUHOHATBHAS
CrenenHble, IOKa3aTeNbHbIE,
norapuMUIECKHe U
TPUTOHOMETpUYECKUE QYHKITUH
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9 | MHOrOrpaHHHKHU ['eomeTpuueckas 19 10
10 | Tena u MOBEPXHOCTH BpAIICHUS I'eomeTpuueckas 7 4
11 | Hauana maTeMaTH4eCKOTO aHAMm3a | TeOpeTHKO- 26 13
(byHKIIMOHATbHAS
12 | YpaBHeHus 1 HEpaBEHCTBA VYpaBHeHul u 22 11
HEPABEHCTB
13 | Usmepenus B reOMeTpUn ['eomeTpuyeckas, 10 4
TEOPETUKO-
(byHKIIMOHATIBHAS
14 | DnemenTsl Teopun BeposiTHocTe. | CToxacTuyeckas 11 6
DNeMEeHThl MaTeMaTHYECKOM
CTaTUCTUKHU
228 114

HTroro

342
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XAPAKTEPUCTUKA OCHOBHBIX BUOB JEATEJIBHOCTH

CTYJIEHTOB

Cooeporcanue o0yuenusn

XapaxkmepucmuKka 0CHOBHbIX U006
oeamenvHocmu odyuarwuiezoca (Ha yposue
YueOHbIX Oelicmeuil)

Beeoenue

O3HaKOMJICHHE C POJIbIO MAaTEMaTUKH B HayKe, |
TEXHUKE, DKOHOMHUKE, HH()OPMAITMOHHBIX
TEXHOJIOTHSX U MPAKTUUCCKOMN JTCSITCIIBHOCTH.

O3HaKOMJICHHE C LETSIMU U 33/1a4aMU U3Y4eHUs |
MateMaTuku npu ocBoeHuu npodeccuii CI1O u

crienuaiasHocTer CIIO.

AJI'EBPA

Pazeumue nonamusn o uucne

BrinonusaTe apugmeTnyeckre AeiCTBUS HaJL

YuCJIaMu,[ | coueTast yCTHbIE U MUCbMEHHbBIE
MIPUEMBI;

HaxoauTs npubnnkeHHbIe 3HAYCHNUS BETUYHH 1 [
MOTPENTHOCTH BBIYMCIICHUH (a0COIIOTHAS U
OTHOCHTEIbHAs); CPAaBHUBATH YHCIIOBBIC
BBIPAKCHUS,

Haxonuth ommbku B mpeoOpa3zoBaHUsgX U
BBIUHCIICHUIX ] (OTHOCHUTCS KO BCEM IyHKTaM

MIPOTPaMMBbI)

Kopnu, cmenenu, nozapugmot

O3HaKOMMTBCS € ITOHATHEM KOPHS -1 CTENEHH, | |
CBOMCTBaMU PAAUKAJIOB U C MPABUIIAMHU
CPaBHEHHUEM KOPHEM.

@opmyIMpoBaTh ONpPEEIEHNE KOPHS U CBOMCTBAl
KOpHEHN. BpIUKMCIATE U CpaBHUBATh KOPHHU, JI€JIATh
NPUKUIKY 3HaueHus KopHs. [IpeobpazoBbIBaTh

YHCJIOBBIC U 6YKB€HHBIC BbIPAXXCHUSA, COACPKAIINEC
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paavKabl.
Brinonuats pacuetsl o hopmyiiam,
cozepKaluM| | paguKaibl, OCYIIECTBIASA
HE0OXOAMMBbIE TTOJICTAHOBKHU U MPEe0Opa30oBaHUsl.
Ornpenensitb paBHOCHIBHOCTH BhIpaXKEHUH ]
panvkanamu. Pemats nppallOHAIBHbIE YPABHEHHS.
O3HaKOMUTBCS C TIOHATHEM CTEIEHHU C[ ]
JIEVCTBUTENBHBIM MOKa3aTesieM. Haxoauts
3HAYEHHUS CTEIIEHU, UCTOJIb3Ys pH [
HEO0OXOJIMMOCTH UHCTPYMEHTAIBHBIE CPEICTBA
3anuceIiBaTh KOPEHb N-i CTENIEHU B BUJE CTEIICHU
cJ 1poOHBIM TIOKa3aTesieM U Ha00OPOT.
@opMyIIMpPOBAaTH CBOMCTBA CTENIEHEN.
Bpruncasars[ ] cTenenu ¢ pauuoHAIbHBIM
MOKa3aTeseM, 1eJIaTh TPUKUAKY 3HAUYCHUS CTETICHH,
CPaBHUBATH CTEIICHHU.

ITIpeoOGpa3oBBIBaTH YHCIOBBIC U OYKBEHHBIC
BBIPAKEHUSA, [ | colepKallne CTENEHU, TPUMEHSS
cBOMCTBA. Pemate nokasareibHble ypaBHEHUS.
O3HaKOMUTBCS C MPUMEHEHUEM KOPHEN U
cTeneHel [ | mpyu BEIYMCIICHUU CPEIHUX, TTPU
JIEJICHUU OTPE3KA B «30JI0TOM Ce€YeHUn». Pemarts

MMPHUKIAIHBIC 3aa491 Ha «CJIOKHBIC ITPOLCHTED).

Ilpeoopazosanue anzedpauueckux
6bIpadsiceHull

BoinonHsaTe npeodpa3zoBaHus BEIPAKEHUIH,
npUMEHsIst pOpPMYJIbI, CBSI3aHHBIE CO CBOMCTBAMHU
cTerneHel u Jiorapu@mos.

Onpenensitb 006JaCTh TOMYCTUMBIX 3HAYSHHM [ |

JorapuMUUYEcKoro BeipakeHus. Pemarts
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jgorapupMUYECKre YpaBHEHUS.

OCHOBbBI TPUTTOHOMETPUU

OCHOBHbBIC MOHATHSA

[} I3yunTh paguaHHbIA METOJ U3MEPEHUS YTIIOB
BpaLICHUS U UX CBSI3b C TPaLyCHONW MEPOM.
N300paxaTh yribl BpalleHUs Ha OKPYKHOCTH,
COOTHOCHUTB BEJIMYHHY yIJia C €r0 PaCIOIOKEHUEM.
[} ®opMyIupoBaTh OIIPEAEIICHUS
TPUTOHOMETPUUYECKUX (PYHKIIMH SIS YTIIOB
II0BOPOTA U I OCTPBIX YIJIOB MIPSMOYIOJIBHOTO

TPCYIOJIbHUKA U OOBSICHATH NX B3aUMOCBSI3b.

OcHoBHBIE TPUTOHOMETPUYIECKHUE
TOXRIECCTBA

HpI/IMeHﬂTB OCHOBHBIC TPUT'OHOMETPHUICC-KHC
TOXAECTBAl | JIs1 BBIYUCIICHUSA 3HAYCHUM

TPUTOHOMETPUYECKUX (PYHKIMI MO OAHOW U3 HUX.

IIpeoOpa3zoBanus mpocTelmux
TPUTOHOMETPUYECKHX
BbIpasKeHU

[] U3y4nTh OCHOBHBIE (DOPMYJIBI TPUTOHOMETPUU:
(bopMyIIbl CII0KEHUS, YABOCHHUSI, TPeoOpa3oBaHus
CYMMBbI TPUTOHOMETPHUECKUX (PYHKIMHI B
IIPOU3BEACHUE U IIPOU3BEICHUA B CYMMY U
IPUMEHSATH IIPU BBIUMCICHUN 3HAYEHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS M YIIPOLIEHUS
€ro.

1 O3HaKOMUTBCS CO CBOMCTBAMH CUMMETPHUH
TOYEK HA €IMHUYHOU OKPYKHOCTHU U MMPUMEHSThH UX

JUTsl BBIBOJIa (DOPMYJIT TIPUBEACHHUS.

IIpocreiimmue
TPUTOHOMETPHYECKHUE
YPABHEHUS M HEPABEHCTBA

] Pemiatps o ¢opmynam u 1o
TPUTOHOMETPUUECKOMY KPYTY IIPOCTENIIINE
TPUTOHOMETPUYECCKUE YPABHCHUS.

(] IIpuMeHsTh 0011I1e METObI PEIICHUS] YPABHEHU

(mpuBeaEHUE K TMHEHHOMY, KBaIPATHOMY, METO/T
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Pa3IoKeHUs] HA MHOXKUTENH, 3aMEHbI IEPEMEHHON )
IIPU PELIEHUU TPUTOHOMETPUUYECKUX YPABHEHHIA.
[1 OTMeyaTh Ha Kpyre pelieHus MpOCTENIINX

TPUTOHOMCTPHUUYCCKHUX HCPABCHCTB.

APKCHHYC, AaPKKOCHHYC,
APKTaHIeHC YucJia

O3HaKOMUTKCS C OHATHEM OOPATHBIX ||
TPUTOHOMETPUUYECKUX (DYHKIIUH,

1 U3yunTh onpeaeneHus apKkCUHyca, apKKOCHHYCa,
apKTaHreHca uucia, GopMyJInpoBaTh ux,
n300paxaTh Ha EAMHUYHON OKPYXKHOCTH,

IIPUMEHSTH IIPU PEIICHUN YPaBHEHNM.

®YHKIUU, UX CBOUCTBA U I'PAOUKU

DOyHKUUHA
IloHsiTHE 0 HENPEPHIBHOCTH
bynkunn

] O3HAaKOMHUTBCS € MMOHATUEM ITEPEMEHHOM,
pUMEPAMH 3aBUCUMOCTEN MEXAY MEPEMEHHBIMHU.
[1 O3HaKOMUTBCA C MTOHATUEM TIpaduka,
OTIPEENATh NPUHAIJIEKHOCTh TOUKU IpaduKy
¢bynkuuu. [1o popmyne npocTeiiiieit 3aBUCUMOCTH
ornpenensaTh Buj ee rpaduka. BoipaxkaTs 1o
(dbopmyIie 0OJHY IEPEMEHHYIO Yepe3 ApyTHe.

[1 O3HaKOMUTBCA € onpeneneHueM QyHKIHH,
dhopmynmpoBath ero. Haxoauts 061acTh

onpeaeneHus U 001acTb 3HAYCHUN QYyHKIHUU.

CaoiicTBa QyHKUIMH.
I'papuueckas nHTEpIpEeTaAlUA.
IIpumepsb! QyHKIMOHAIBHBIX
3aBHCHMMOCTEH B peajibHbIX
npoueccax u siBJeHUAX

[1 O3HaKOMUTBCA € TpUMEpPamMu GYHKIUOHATbHBIX
3aBUCHMOCTEM B PEAIBHBIX IPOLECCAX U3 CMEKHBIX
JUACLUILINH.

[1 O3HaKOMUTBCA € JOKA3aTEIbHBIMU
pPaCCyX)IECHUAMU HEKOTOPBIX CBOVCTB JIMHEMHOU U
KBaJpaTUYHON PYHKIMH, TPOBOAUTH UCCIIEIOBAHNE

JMHEHHOM, KyCOUHO-JIMHEHHOM, APOOHO —
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JUHEWHOU U KBaJIpaTUYHON (DYHKITUH, CTPOUTH UX
rpaduku. CTpouth U 4uTaTh rpaduku QyHKIUH.
UccnenoBarh pyHKIUU.

1 CoctaBnsiTh BUA PYHKIIUU IO TAHHOMY
YCJIOBHIO, pEIIATh 3a7a41 Ha IKCTPEMYM.

[ BemmosHATE TTpeodpa3oBaHus rpaduka QyHKIIUH.

OoparHblie pyHKUIMHU

[} I3y4uTh nOHATHE 0OpaTHOM (YHKITUH,
OTIPEETATH BUA U CTPOUTH Tpaduk oOpaTHOM
(GYHKIIUM, HAXOJUTh €€ 00J1aCTh OIpeNEICHUS U
oOnacTh 3HaueHul. [IpumeHsaTs cBOMCTBA (QyHKIIMIA
IIPU UCCIIEIOBAaHUM YPaBHEHUM U IPU PEILICHUU
3a]1a4 Ha HKCTPEMYM.

[1 O3HaKOMUTBCA C MMOHATUEM CIOKHON (QYHKIUU.

CreneHnnble, moKa3arTe/bHbIE,
JorapupMuvecKue u
TPUTOHOMETPUYeCKUe PYHKIUH.
OOpaTHble TPUTOHOMETPUYECKHUE
byHkuuun

(] BeruMcnsaTh 3Ha4eHHs PYHKIIMU 110 3HAUECHUIO
aprymenTa. OnpenensaTh N0JI0KEHUE TOUKH Ha
rpaduke 1o ee KOOpAUHATAM U HA0OOPOT.

[} Mcnionib30BaTh CBOMCTBA (DYHKIIMH JIJIsI
CpaBHEHUS 3HAUECHUM CTENEHEN, JTorapu(pmMoB.

[1 CtpouTh rpaduku gorapupmMu4ecKux 1
CTENIEHHBIX (DYHKIIHIA.

[} Pemiatp gorapupmMuyeckue, moka3aTesibHbIe
YPaBHEHUS U HEPABEHCTBA IO U3BECTHBIM
IrOpPUTMAaM.

1 O3HAaKOMUTBCS C MOHATUEM HEMIPEPHIBHOM
nepuonyeckon GyHKkuu, GopMyIupoBaTh
CBOMCTBAa CUHYCa U KOCHUHYCA, CTPOUTh UX rpauKH.
[1 O3HaKOMHUTBCA C MOHATUEM FaPMOHUYECKHUX

KOJICOaHHI 1 MpUMEpaMu TAPMOHUIECKUX
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Kos1ie0aHuM J1J1s1 ONMCaHUs MPOLIECCOB B (PU3HKE U
JIPYTUX 00JacTAX 3HAHUS.

[1 O3HaKOMUTBCA € MMOHATUEM Pa3pbIBHOU
NEPUOANYECKON (QYHKIINH, (HOPMYIUPOBATH
CBOMCTBA TAHI'€HCA U KOTAHT€HCA, CTPOUTD UX
rpaduKHu.

[ [IpuMeHsITh CBOMCTBA (PYHKIIHM JJIsI CpAaBHEHUS
3HaYEHUHN TPUTOHOMETPUUECKUX QYHKIUH, IS
pELICHUS] TPUTOHOMETPUYECKHUX YPABHEHHM.

1 CtpouTts rpaduxu oOpaTHBIX
TPUTOHOMETPUUYECKUX (PYHKIUM U ONPEAessaTh 10
rpavkaM UX CBOWCTBA.

[} BeimoaHsATe IpeoOpa3zoBaHue rpaduKoB.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IHocaenoBaTe ILHOCTH

] O3HAaKOMUTHCS C MOHSITUEM YUCIOBOM
NOCJIEI0BATEIBHOCTH, CIIOCO0AMU €€ 3a/1aHus,
BBIYMCJIEHUSAMU €€ YJICHOB.

] O3HAaKOMUTHCS C MOHITUEM IIPeAea
IIOCJIEA0BATEIBLHOCTH.

1 O3HaKOMUTHCS C BBIYMCIEHUEM CYMMBI
OECKOHEYHOI'0 YHCIIOBOTO Psiia Ha IpUMeEpe
BBIYHCIICHUSI CYMMBbI OE€CKOHEUHO yObIBaIOIIEH
r€OMETPUUECKOU MPOrPECCHUH.

] PemaTh 3a1a4u Ha IpUMEHEHHUE (HOPMYIIBI
CYMMBbI OECKOHEYHO yOBIBAIOIIEH reOMEeTpUIECKOn

IPOTPECCUH.

ITpousBoaHas U ee IPUMEHEHHE

[1 O3HAKOMUTHCS € MOHATHEM ITPOU3BOTHOM.
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1 U3yuuth 1 HopMyaupoBaTh €€ MEXaHUYECKHUM U
r€OMETPUYECKUN CMBICII, U3YYUTh aITOPUTM
BBIYKCIICHUSI IPOU3BOTHOM HA MpUMEpE
BBIYHCIICHUSI MTHOBEHHOM CKOPOCTH U YTJIOBOTO
K03 duIueHTa KacaTeIbHOM!.

[1 CocTaBisTh ypaBHEHHE KacaTelIbHON B 0011IeM
BUJIE.

Boryunts ) npaBuia quddepeHnupoBanus,
TaOJIMIy TPOU3BOIHBIX JIEMEHTAPHBIX (PYHKIUH,
NPUMEHSATH 11 [udPepeHrnpoBanus QyHKIMM,
JUISL COCTaBJICHUS YPABHEHUS KACATEIBHOM.

1 U3y4uTh TEOPEMBI O CBSI3U CBOMCTB (PYHKIIMH U
MPOU3BOAHOM, (POPMYIUPOBATH UX.

[] ITpoBOAUTH C TOMOIIBIO ITPOU3BOJHOM
uccienoBanne GyHKINM, 3aJaHHON (POopMyITOii.

[} YcraHaBnuBaTh CBSI3b CBOMCTB (PYHKITUU U
MIPOU3BOIHOM TI0 MX TpaduKam.

] [IpuMeHATHh NPOU3BOJHYIO JJIs PEIICHUS 3a1a4
Ha HaXO0KJ€HUE HauOOJIbIIETr0, HAUMEHBIIETO

SHAYCHHUA M HAa HAXOKACHUEC SKCTPEMYyMaA.

IlepBooOpa3Hasi U MHTErpas

1 O3HaKOMHUTBCS C TIOHATHEM HMHTErpajia
nepBOOOpa3HOM.

[1 I3y4nTh NpaBuIIa BEIYUCICHUS IIEPBOOOPA3HOM
u Teopemy Hrrotona-JIeitOnua.

[] Pemrate 3a1a4u Ha CBsI3b IICPBOOOPA3HOM H €€ ¢
IIPOM3BOIHOM, Ha BBIYUCIICHHE TIEPBOOOPA3HOM st
JAHHOM (PYHKITUH.

] Pemiatn 3aJla4y Ha IPUMCHCHUEC MHTCTpajia A1
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BBIYMCJIICHUA (I)I/I?)I/I‘{CCKI/IX BCJIMYHWH U HJ'IOH.I&,Z[Gﬁ.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUS U CUCTEMBI
ypaBHenuii. HepaBencTBa u
CUCTEMbI HEPABEHCTB C IBYyMH
nepeMeHHbIMHU

[1 O3HaKOMHUTBCA € MPOCTEUIINMH CBEICHUSIMH O
KOPHSIX aJireOpanyecKux ypaBHEHHM, C TOHATUAMU
VCCIICIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM.

[] I3y4uTh TEOPUIO PABHOCWIBHOCTH YPABHEHUN U
ee npuMeHeHue. [[oBTOpUTh 3anuch pemeHus
CTaHJAPTHBIX YPABHEHUH, IPUEMBI
npeoOpa3oBaHusl ypaBHEHUH ISl CBEACHUS K
CTaHJAPTHOMY YPAaBHEHUIO.

[} Pemiath panuoHalibHbIE, UpPALlMOHAIIBHBIE,
IIOKAa3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS
U CUCTEMBI.

1 Ucnionbp30BaTh cBOWCTBA U rpaduku PyHKITUI
JUIsl pereHus: ypaBHeHui. [IoBTOpUTE OCHOBHBIE
MPUEMBI PEIICHUS CUCTEM.

] PemiaTh ypaBHEHHUSI, IPUMEHSS BCE TPUEMBI
(pa3noxeHue Ha MHOKUTEIH, BBEJEHUE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpad)uuecKuil METO).
[] Pemats cuctemMbl ypaBHEHU M, IPUMEHSS
pasyinuHbIe CrIOcO0bl. O3HAKOMUTHLCS C OOIIUMU
BOIIPOCAMH PELICHUS] HEPABEHCTB U UCIIOJIb30BaHUS
CBOMCTB U rpadukoB GyHKUUN MIPU PEILICHUN
HEPABEHCTB.

[} Pemrate HEpaBEHCTBA U CHUCTEMBI HEPABEHCTB,
MPUMEHSIS Pa3IUYHbIE CITIOCOOBI.

] TlpumeHATh MaTEMAaTUYECKUE METOIbI IJI51

peHICHUA COACPIKATCIIbHBIX 3a/la4 U3 Pa3JIMYHbIX
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oOnacTeil HayKu U npakTuKu. HTEepnpeTnpoBaTh

PE3YJIbTATHI, YIUTHIBATH PCAJIbHBIC OI'PAHUYCHM .

3JJEMEHTbI KOMBUHATOPUKHA, TEOPUHU BEPOSITHOCTEHN M

CTATUCTHUKH

OcHOBHbBIE IOHATHS
KOMOUHATOPUKHU

1 U3yunTh npaBuiia KOMOMHATOPUKH U IPUMEHSTh
P pelIeHUH KOMOMHATOPHBIX 3a/1a4.

] Pemiatb KOMOMHATOPHBIE 33]1a4U METOJIOM
nepedopa u 1Mo MpaBUITy YMHOKEHUSI.

1 O3HAaKOMUTBCA C MOHATUSIMU KOMOUHATOPUKHU:
pa3MeIIeHUSIMHA, COUYCTaHUSIMU U TIEPECTAHOBKAMHU U
dbopMynaMu AJi UX BEIYUCICHUSI.

[1 OOBSACHATH U IPUMEHATH (POPMYIIBI IS
BBIUHCIICHHS] Pa3MEICHU, TePEeCTaHOBOK H
COUYETaHWUM MPU PEIICHUH 3a/1au.

[1 O3HakoMuTbes ¢ OuHOMOM HbloTOHA U
TpeyroapHuKoM [lackans.

[] Pemrats mpakTU4YECKUE 3a0a4U C
MCTIOJIb30BaHUEM TIOHSATUHN U TIPABUIT

KOMOMHATOPHUKH.

JIeMeHThI TEOPUH BEPOSATHOCTEI

] I3y4uTh KJIACCUYECKOE ONPEICIICHUE
BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMY O
CyMME€ BE€POSATHOCTEN.

] PaccMOTpeTh mpUMEpPHI BBIYUCIICHUS
BEPOSATHOCTEU. PemmaTeh 3a1aum Ha BBIYUCIIEHUE

BEPOSTHOCTEH COOBITHI.

IIpeacraBiaenune JaHHbIX
(TabdaMublL, AUATPAMMBI,

rpadukn)

[1 O3HAaKOMUTLCS C MMpEACTAaBJICHUEM YN CIIOBLIX
JaHHBIX U UX XapPaKTCPHUCTHKAMMU.

[} Pematp mpakTUyeckue 3a1aun Ha 00paboTKy
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YHMCJIOBBIX JAHHBIX, BBIYHMCIICHUEC UX

XapaKTEPUCTHK.

I'EOMETPUA

IIpsimble U IUIOCKOCTH B
MPOCTPAHCTBE

[} ®opMyaupoBaTh U MPUBOAUTH TOKA3ATEIBCTBA
MIPU3HAKOB B3aUMHOIO PACIIOJIOKEHUS IPSIMBIX U
I10cKocTel. Pacro3HaBaTe Ha yepTexax u
MOJEJISAX PA3IMYHBIE CIIy4ad B3aHMHOIO
PACIOJIOKEHUS IPSIMBIX U TNIOCKOCTEH,
apryMEHTUPOBATH CBOU CYKJICHHMS.

[} ®opMyaupOBaTh ONPEAEIICHNUS, TPU3HAKU U
CBOMCTBA NapaJIeIbHbIX U NEPIICHIUKYISIPHBIX
IJIOCKOCTEW, IBYTPAHHBIX U JUHEHHBIX YTIJIOB.

[} BRIMOJAHATH HOCTPOEHUS YTIIOB MEXKTY
IPSIMBIMH, IPSMOM U TUIOCKOCTBIO, MEXTY
IJIOCKOCTSIMH 110 OITMCAHUIO U PacIO3HABaTh UX Ha
MOJEIIAX.

[] ITpuMeHsATh NPU3HAKU U CBOWCTBA
PaCOJIOKEHUS MPSIMBIX M TNIOCKOCTEN TIPH
pemieHuu 3aaa4. M300paxxath Ha pUCYHKaAX U
KOHCTPYHPOBATh HA MOJIEIISIX NEPIICHANUKYIISPBI U
HAKJIOHHBIE K MJIOCKOCTH, MPsSIMbIe, TapaJlJIeIbHbIE
IJIOCKOCTH, YTJIbl MEKY NPSAMOM U IUIOCKOCTBIO U
000OCHOBBIBaTh MOCTPOCHHE.

[] Pemiatp 3a1aun Ha BBIYUCIEHUE TEOMETPUUECKUX
BeJMYMH. ONKUCHIBATh PACCTOSTHUE OT TOYKH J10
MJIOCKOCTH, OT MPAMOM J0 MIOCKOCTH, MEXKTY
IJIOCKOCTSIMH, MEKy CKPEIMBAIOIIUMU IPSIMBIMH,

MEXy MTPOU3BOIBHBIME (PUTYpaMU B
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IIPOCTPAHCTBE.

[} ®opMynupoBaTh U AOKA3bIBATh OCHOBHBIE
TEOPEMBI O PACCTOSHHUAX (TEOPEMBI
CYLIECTBOBAHMSI, CBOICTBA).

1 U300paxaTh Ha YyepTexax U MOJEIIX
paccTosiHUS U OOOCHOBBIBATh CBOU CYXKICHMSL.
Onpenensatb U BBIYUCIATH PACCTOSIHUS B
npoctpancTse. [[puMeHsaTs GopMyIbl 1 TEOPEMBI
IUJAHUMETPUHM I pELICHU 3a1ay.

[} O3HaKOMUTHCS C TOHATHUEM MTAPAIIIETBHOTO
IIPOCKTUPOBAHUS U €r0 CBOMCTBAMM.
@opMyIupOBaTh TEOPEMY O ILIOLIAAN
OPTOrOHAJIBHOW MPOEKIIMM MHOTOYT'OJIbHUKA.

[ IIpuMeHsITh TEOpUIO 111 00OOCHOBAHMUS
ITOCTPOCHUM U BBIYMCIEHUN. APIryMEHTUPOBATh
CBOM CYXKJCHUSA O B3aMMHOM PacCIIOJI0KEHUU

MPOCTPAHCTBEHHBIX (PUTYD.

MHOrorpaHHUKHU

[1 OnuchIBaTh U XapaKTEPU3OBATh PA3ITUYHbIE BUIBI
MHOTOIPAaHHHUKOB, IEPEYUCIATH UX 3JIEMEHTHI U
CBOMCTBA.

] N300paxaTh MHOTOTPAHHUKH U BBIOIHITH
NOCTPOEHHUS Ha N300paKEHUAX U Ha MOJIEISIX
MHOTOTPAHHUKOB.

[} BBIUMCHST TMHEWHBIC 37IEMEHTHI U YTJIbl B
IPOCTPAHCTBEHHBIX KOHPUTYpALHSIX,
apryMEHTUPOBATH CBOU CY)KJICHHUS.

] XapakTepu30oBaTh U N300pakaThb CEUCHHUS,

Pa3BEPTKH MHOT'OI'PaHHHUKOB, BBIYUCIIATD IJIOITAAN




36

TTOBEPXHOCTEM.

1 Ctpouts mpocTeiiiire ceueHus Kyoa, Mpu3Mbl,
nupaMmuel. [IpuMeHaTs (hakThl U CBEACHUS U3
IUIAHUMETPHH.

1 O3HaKOMUTBCA C BUJIaMH CUMMETPUI B
IPOCTPAHCTBE, (OPMYJIMPOBATh ONPEIECIICHUS U
CBOMCTBA. XapaKTepHU30BaTb CHMMETPUU TEI
BpalIEHUs] © MHOTOI'PAHHUKOB.

[} IIpuMeHATH CBOWCTBA CHMMETPHUH IIPU PELICHNUN
3aj1ay.

1 Ucnonib30BaTh NpUOOPETEHHBIE 3HAHUS J1JIs
VICCJIEIOBAHNS M MOJEIIMPOBAHUS HECIIOKHBIX
3aj1a4.

1 U300paxaTh OCHOBHbIE MHOTOTPAaHHUKH U

BBIIIOJIHATE PUCYHKHU 110 YCIIOBUAM 3a4a4.

Tesa 1 MOBEPXHOCTH BpalllCHUA

[J O3HAaKOMUTHCS ¢ BUAAMHU TEJ BPALICHHUS,
bopMyIMpPOBaTh UX OMPEEICHUS U CBOMCTRA.

[} ®opMynupoBaTh TEOPEMBI O CEYEHHH 111apa
IUIOCKOCTBIO U O INIOCKOCTH, KacaTeabHOU K cdepe.
[ Xapaktepu3oBaTh 1 n300paxaTh Telia BpalieHusl,
WX Pa3BEPTKHU, CECUCHMUS.

[] Pemrats 3a1auu Ha TOCTPOCHHUE CEYEHUM, HA
BBIYMCIICHUE JIJINH, PACCTOSIHUM, YIJIOB, IUIOLIAIECH.
[IpoBOIMTH NOKA3ATENIBHBIE PACCYXKICHUS TIPU
pELICHUY 3a1a4.

[] ITpuMeHATH CBOKMCTBA CUMMETPHUH IIPU PELLICHUU
3aJla4y Ha TeJia BpaIleHMs, Ha KOMOMHAIIUIO Tell.

[} U300paxaTh OCHOBHBIE KPYTJble TEa U
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BBITIOJIHATH PUCYHOK I10 YCJIOBHUIO 3a1d4HU.

I/I3MepeHI/ISI B recoMETpHun

[1 O3HaKOMHUTBCA € MOHATUSAMH ILJIOIIATU U
0o0beMa, aKCHOMaMHU U CBOMCTBaMH.

[ PemaTh 3a1a4i Ha BBIYMCIICHUE TJIOIIAAEH
IUIOCKUX (UTYP, TPUMEHSISI COOTBETCTBYIOIIHNE
(bopMyIibl ¥ (PaKTHI U3 IUTAHUMETPHH.

[1 U3y4uTh TEOpEMBI O BBIUMCIEHUN O0BEMOB
IIPOCTPAHCTBEHHBIX TEJ, pEIIATh 33/1a4l Ha
npuUMeHeHre (OpMyJl BEIYUCIEHUS 00BEMOB.

[1 U3yunTh (hOopMyJIbl 7151 BBIYUCIICHUS ILTOIIA 1N
IIOBEPXHOCTEH MHOTOI'PAaHHUKOB U TEJI BPAIICHUS.
O3HAaKOMUTBCS C METOJIOM BBIUHCIICHUS IIJI0IAIN
MMOBEPXHOCTH C(hEpPHI.

[ PemaTh 3a1a4i Ha BBIYMCIICHUE TLJIOIAAEH

ITOBEPXHOCTH IIPOCTPAHCTBEHHBIX TEII.

KoopauHaTsl 1 BEKTOPHI

1 O3HaKOMUTHCS C TOHATUEM BEKTOpa. 3yunTh
JIEKapTOBY CUCTEMY KOOPIHMHAT B IIPOCTPAHCTBE,
CTPOMTH I10 3aJaHHBIM KOOPAMHATAM TOYKHU U
IJIOCKOCTH, HAXOAUTHh KOOPAUHATHI TOYEK.

1 HaxoauTh ypaBHEHHs OKPY>KHOCTH, CHEPHI,
IJIOCKOCTU. BBIUUCIATE paCCTOSHUS MEXKIY
TOYKAMH.

[] I3y4nTh CBOMCTBA BEKTOPHBIX BEJIUYNH,
[IpaBuUjia Pa3yIOKEHUSI BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, ITPABUJIa HAXO0XKICHUS KOOPAUHAT
BEKTOpPA B MPOCTPAHCTBE, ITPABUJIA IEUCTBUM C
BEKTOPaMH, 3aJaHHBIMU KOOPANHATAMM.

] ITpuMeHSATh TEOPUIO MPU PEIICHUHU 33734 Ha
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JercTBUs ¢ BeKTopaMu. 3yuuTh ckansipHoe
MPOU3BECHUE BEKTOPOB, BEKTOPHOE YPABHEHUE
IPsAMOM ¥ TIIOCKOCTH. [IpUMEHSITh TEOpUIO TTPU
pelIeHUN 3a7]a4 Ha IEHCTBUS C BEKTOpaMHU, Ha
KOOPAMHATHBINA METOJ, HA TPUMEHEHHE BEKTOPOB
JUTSl BBIUMCTICHUS! BETUYUH YTJIOB U PACCTOSHHM.

[J O3HaKOMUTHCS C I0KA3aTeIbLCTBAMU TEOPEM
CTEPEOMETPHUU O B3AUMHOM PACIOJIOKEHUH MPSIMBIX

1 IJIOCKOCTEH ¢ MCIOJIb30BAaHUEM BCKTOPOB.
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