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INOACHUTEJIBHASA 3AIINCKA

VYueOHblit Kypc «Anredpa 1 Hayajla MaTEMaTHIECKOTO aHAJIM3a SBIAETCS OJHUM U3 Hanbosee
3HaYUMBIX B IPOTpaMMe CpEAHEro 001ero oopazoBaHus, MOCKOJIbKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIBHYIO 0a3y JJIsl U3Y4YEHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JIPYroi CTOPOHBI, HOPMHUPYET JOrHUYECKOe U a0CTPaKTHOE MBILUIEHHE 00yUYaIOIUXCsl Ha YPOBHE,
HE00XO0IMMOM JJIsi OCBOCHHUSI HH(POPMATUKH, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYTHX
JUCIUILIMH. B paMkax gaHHoOro yuebHoro kypca oOydaroniuecs: OBjlaJeBaloT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOI HayKH, KOTOpas (GOpMyIUpPyeT CBOU JOCTHKEHHS B MAaTEMaTHUECKOM
dbopwme.

Y4eOHbIi Kypc anredpsl ¥ HaYall MAaTEeMaTHYECKOTO aHATN3a 3aKJIa/(bIBA€T OCHOBY IS
YCIELIHOTO OBJIaICHUS 3aKOHAMU (DU3UKHU, XUMUU, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX
TEHJICHINH Pa3BUTHS SKOHOMHKH U OOIIECTBEHHOH KU3HU, ITO3BOJISICT OPUEHTUPOBATHLCS B
COBpPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HUCIIOJIb30BaTh UX IS
JanbHEenIero o0pa3oBaHus U B IOBCEAHEBHOM XU3HU. B TO ke BpeMs oBlageHuE
a0CTPaKTHBIMH U JIOTHYECKU CTPOTMMH KOHCTPYKLHUSIMHU alare0pbl 1 MaTeMaTHUeCKOTrO aHalIu3a
pa3BUBAET YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTD, JIOKA3bIBAThH
YTBEPKACHHSI C TOMOIIBI0 UHAYKIIUU U PACCyKIaTh A€TyKTUBHO, UCTIOJIb30BaTh 00OOIICHHE U
KOHKPETHU3AIHI0, a0CTparupoBaHe U aHAIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTHUECKOE
MBIIIUICHHE.

B xoze nzydenus yueOHOro Kypca «Anredpa U Hayajia MaTeMaTHYeCKOTO aHaIN3a)
oOyuJaroruecs oay4aloT HOBBIN OIBIT PEIICHUs TPUKIAIHBIX 337a4, CAMOCTOSTEILHOTO
MOCTPOCHHS MATEMAaTHIECKUX MOJIENICH pealIbHbIX CUTYallui, HHTEPIPETAIlMH MOTYYSHHBIX
pelieHni, 3HaKOMSTCS ¢ IPUMEPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B PUPO/JIe, HAYKE U
UCKYCCTBE, C BBIIAIOIIUMUCS MATEMATHUYECKUMHU OTKPBITHUSMHU B UX aBTOPAMH.

Y4eOHblIil Kypc 00s1agaeT 3HAaUUTEIbHBIM BOCIMTATEIHHBIM TOTEHIIUATIOM, KOTOPBIH
peanusyercs Kak yepe3 yueOHbI MaTepual, criocoOCTBYIOMMMA (GOPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U uepe3 cnennduky yueOHo! AesTeIbHOCTH, TpeOyromeit
MIPOIOJDKUTEIFHON KOHIICHTPAIIMA BHUMAHUSI, CAMOCTOSITEIIbHOCTH, aKKYPaTHOCTH 1
OTBETCTBEHHOCTH 3a MOJIYYECHHBIN pe3yibTar.

B ocHOBe MeToMKM 00y4eHHUs anreOpe U HadajlaM MaTeMaTHIeCKOTro aHajIn3a JISKUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B ctpykType yuebHoro kypca «Anredpa v Hadyajia MaTeMaTHUYECKOTO aHAJIN3ay BBIJICICHBI
CIEIyIOIINE COMIepPKaTEIbHO-METOIUYEeCKIe TUHUH: «Yucna U BeIYUCIeHUs Y, «DYyHKIUU U
rpadukny, «YpaBHEHUS U HEPABEHCTBa», «Hauana MmaremaTiueckoro aHamm3ay, «MHOXecTBa U
Joruka». Bce OCHOBHBIE cofiepKaTebHO-METOAMYECKUE IMHUN U3YYal0TCS Ha TPOTSKEHUH
JIBYX JIET OOy4eHHSI Ha YPOBHE CPEIHET0 O0IIero 00pa3oBaHusl, €CTECTBEHHO JOTOJIHSIS APYT
JpyTa ¥ TIOCTENEHHO HACKINIAsCh HOBBIMU TEMaMHU U pa3zenamMu. J[aHHbI yueOHbIN Kypc
SIBIISICTCS. MHTETPATUBHBIM, ITOCKOJIBKY 00BEIMHSET B ceOe cofepkaHne HECKOIBKIX
MaTeMaTHYECKUX JUCHUIUINH, TAKUX KaK anredpa, TPUTOHOMETPHS, MAaTeMaTUYeCKUH aHau3,
TEOPHsI MHOKECTB, MaTeMaTHIeCcKas JIoTuka 1 npyrue. [lo Mepe Toro kak odydaroniuecs
OBJIAJICBAIOT BCE O0Jiee MIMPOKUM MAaTEMATHUECKUM allapaToM, Y HUX TOCIeI0BaTEIILHO
(bopMHpyeTCs U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMAaTHYECKYIO MOJIENb PeaTbHOM
CUTYyalliH, MPUMEHSTh 3HAHUS, MOJTYYCHHbBIE TIPU U3YUYEHUU YU4eOHOTO Kypca, s PeleHus
CaMOCTOSITENTLHO C(OPMYTHUPOBAHHON MaTeMAaTHIECKOH 3a/1auM, a 3aTeM HHTEPIPETUPOBAThH
CBOM OTBET.

CopneprxaTenpHO-MeToAnYeCcKast THHUS «UHcia U BEIYUCICHHS 3aBepIIaeT (OPMHPOBAHNE
HABBIKOB HCIIOJIH30BAHUS IEHCTBUTENBHBIX YHCEI, KOTOpOe ObUIO HA4aTO Ha yPOBHE OCHOBHOTO
obmero oopazoBanus. Ha ypoBHe cpeHero olrmiero oopa3oBaHusi 0c000€ BHUMAHUE YETIACTCS
(hOpMUPOBAHUIO HABBIKOB PALIMOHABHBIX BEIYMCIICHHH, BKIIIOUAIONIUX B C€0s HCIOIH30BAHHE
pa3INyYHbIX (OPM 3aMKCH YHCIIa, YMEHHUE JIe1aTh MPUKUIKY, BBIIOIHATH NPUOIKEHHBIE
BBIUMCIICHMSI, OIICHIUBATh YUCIIOBBIC BRIPAKEHUS, padOTaTh C MATEMAaTUYECKUMU KOHCTAHTAMHU.



3HaKOMBIE 00YYAIONIMMCSI MHOXKECTBA HATYPaIbHBIX, IIEIBIX, PAIIMOHATBHBIX U IEHCTBUTEIBHBIX
YyuCeN TONOJIHIITCS MHOKECTBOM KOMIUIEKCHBIX Yucen. B KaXa0M U3 3TUX MHOXKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIC €My CHEIIM(PUICCKIC 3a/1a4 U OTIEpalliu: AeJICHUE HAIIETIO,
OTepUPOBAHNE OCTATKAMU HA MHOYKECTBE LI€IBIX YHCEN, 0COOBIE CBOMCTBA PAllMOHATIBHBIX U
UPPAIMOHATIBHBIX YHCEN, apU(PMETHUSCKHE OTIEPAIH, a TAKXKE MU3BJICUCHUE KOPHS HATYpaIbHON
CTEIIEHN Ha MHOKECTBE KOMIUJIEKCHBIX Uncell. biaarogaps mociaeaoBaTeIbHOMY pacIIuPEHUIO
KpyTa UCIOIb3YEMbIX YUCE U 3HAKOMCTBY C BOBMOXKHOCTSIMU UX IPUMEHEHUS JJIs pEIICHUS
pa3IMyHbIX 337a4 (popMHUpYyeTCs MPEICTaBICHHUE O €IMHCTBE MAaTEMAaTUKH KaK HAyKH U €€ poJiv B
MOCTPOCHUU MOJIETICH pEaIbHOTO MHUPA, IIIUPOKO UCTIOIB3YIOTCSE 0000IIEHNE U KOHKPETU3aIIH.
Jlunus «YpaBHEHUS U HEPABEHCTBAY PeaTN3yeTcs Ha MPOTSHKEHUU BCero 0OydeHHUs Ha YPOBHE
cpeaHero odmero 00pa3oBaHusl, TOCKOJIBKY B KaXI0M pazfene [IporpaMMbl mpeaycMOTpEeHO
pelleHne COOTBETCTBYIOIINX 33/1a4. B pe3ynbrare oOydaroniuecs: oBIaeBaloT pa3inyHbIMU
METOJIaMU PEIICHHSI PAIMOHATBLHBIX, HPPAIMOHAIBHBIX, TTOKA3aTEeNIbHBIX, JIOTAPUPMUICCKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUM, HEPABEHCTB U CUCTEM, a TAKXKE 3a/1a4, COJAEepHKAIINX
napameTpsl. [lomydeHHbIe yMEHHS ITUPOKO MCIIONB3YIOTCS MPU MCCISA0BAaHUN (QYHKITUH C
MOMOILBIO TPOM3BOJAHOM, IPU PELICHUHU IPUKIAJAHBIX 33]1a4 U 337a4 Ha HaXOKJICHUE
HauOOJIBIINX ¥ HAUMEHBIINX 3HaYeHUH QpyHKIMU. JlaHHas cofepKaTeIbHas IMHUS BKIFOYACT B
cebst Takke (OpMUPOBAHKME YMEHHM BBIIOIHATH PacyEThI O (hopMysiaM, Ipeodpa3oBaHus
palroOHATBHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKCHUH, a TAK)KE BBIPAKEHUH,
coJlepKalux cTeneHu u jgorapudmel. briarogaps usydenuro anrebpandyeckoro Matepuania
MPOUCXOAUT JIajbHENIIEE Pa3BUTHE AJITOPUTMUUYECKOTO U AOCTPAKTHOTO MBIIIJICHUS
oOyuaromuxcsi, POpMHUPYIOTCS HABBIKH JIEAYKTUBHBIX PACCYkKACHUN, paOOTHI C CHMBOJILHBIMU
dbopmamu, MpeICTaBICHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anre6pa npennaraet >Q¢GeKTUBHBIE HHCTPYMEHTHI JUIS PEIICHUs TPAKTHUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33]1a4, HAIJISITHO IEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.
CogepxarenpHo-MeToAnYeCKast TMHUS «DYHKIINU U TpadUKI» TECHO MEPEIIeTaeTcs C IPYyruMu
JUHUSAMH Y4eOHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T MOCJIEeI0BATEILHOCTh
U3ydeHus Matepuana. M3ydeHne cTeneHHoOM, ToKa3aTeNbHOM, Torapu)MHUUECcKoi 1
TPUTOHOMETPUYECKUX (QYHKITUN, UX CBOMCTB U TpaduKOB, HCTIOIB30BaHUE PYHKITUN TSI
pelIeHus 3aa4 U3 IPYruX y4eOHbIX MPEAMETOB U pEalbHOM KM3HHU TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C pElICHUEM ypaBHEHUH 1 HepaBeHCTB. [Ipu sTom GombIoe
BHUMaHue yjensercs (GOpMUPOBAHUIO YMEHUS BhIpaXXaTh (OpMyIamMu 3aBUCIMOCTH MEXKTY
Pa3IMYHBIMU BEJTUYMHAMH, UCCIIEIOBAThH MOJIYYCHHBIE (PYHKITUHU, CTPOUTH UX TpaduKH.
Martepuain 3To# cosiepKaTeIbHOW JTUHUY HAllEIEeH Ha pa3BUTHE YMEHUI U HABBIKOB,
MO3BOJISIIOIIUX BBIPAXKATh 3aBUCMMOCTH MEXIYy BETUYMHAMU B pa3audHon hopme:
AHATUTUYECKOU, Tpaduyeckoii u cinoBecHOU. Ero n3yuenue cnocoOCTByeT pa3BUTHIO
AITOPUTMHUYECKOTO MBIILJIEHHUS, CIIOCOOHOCTH K 0000IICHUIO 1 KOHKPETH3AIUH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConeprkarenbHas TuHUs «Hadama MaTeMaTHuecKoro aHain3ay MO3BOJISIET CYIIECTBEHHO
pacIIMPUTh KPYT KaK MaTEeMaTHYECKUX, TaK U MPUKIATHBIX 33/1a4, TOCTYIMHBIX 00y4JaroIIrMcs,
TaK KaK y HUX TMOSBIIETCS] BO3MOKHOCTh CTPOUTH TPadUKH CIOXKHBIX (PYHKITUH, OTIPEICISITh HX
HauOOJIbIIME U HANMEHBIINE 3HAYCHUS, BEIYUCIATH IOMAIN GUTyp U 00BEMBI Tell, HAXOAUTh
CKOpPOCTH U YCKOpPEHHUS TporieccoB. [laHHas copeprkarenbHas JUHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHUSI MATEMAaTUYECKUX MOJEIIeN pealbHbIX CUTYAIINH, TO3BOJISET
HaXOJIUTh HAWJTydIllee PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIC COIUATHHO-9KOHOMHYECKHX,
3a/1a4ax. 3HaKOMCTBO C OCHOBAMU MaTEMaTHYECKOT0 aHAJIN3a CIIOCOOCTBYET Pa3BUTHIO
a0CTpaKTHOTO, (OPMATTLHO-JIOTHIECKOTO U KPEATUBHOTO MBIIIUICHHS, (JOPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSIBIICHUS 3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs
Y3HAIOT O BBIJAIONINXCS PE3yJIbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHSI MATEMATHKN KaK HAyKH, U
00 UX aBTOpax.

CopepxatenpHO-MeTOANYECKas TUHUS «MHOXKECTBA U JIOTUKa» BKIIOYAET B CEOSI 2JIEMEHTHI
TEOPUH MHOKECTB U MATEMAaTHUYE€CKOU JTIOTUKHU. TeopeTUKO-MHOKECTBEHHBIE MPEICTABIICHUS



POHM3BIBAIOT BECh KYPC MIKOJIBHON MaTEMAaTUKU U MpeAsaraloT Hanbosee yHUBEpCaIbHbIH
A3BIK, OOBEUHSIONINI BCe pa3esibl MATEMATUKU U €€ IPUII0KEHUH, OHU CBA3BIBAIOT pa3Hble
MaTeMaTUYECKHUEe AUCLMILIMHBI U UX MPUIOKEHUS B eAHOE 1iesioe. [1o3ToMy BayKHO 1aTh
BO3MOXHOCTb 00y4aroLieMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM
MaTEMaTUKHU U UCIIOJIb30BATh €0 JJIs BBIPAXKEHUS CBOUX MbICIEH. J[pyruM BaXKHBIM IPU3HAKOM
MaTeMaTHKH KaK HayKH ClielyeT IPU3HaTh CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAHUH U
CJIeJOBaHUE ONPEIEIEHHBIM IIpaBUIaM ITOCTPOEHUS I0Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTHYeCKOM JJOIMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUs 00yJaroIuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS HAa OCHOBE JIOTHYECKUX MPaBMIl, POPMHUPYET HABBIKU
KPUTHYECKOIO MBILICHHUS.

B yuebHOM Kypce «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a) MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJIEIMPOBAHUS, KOTOPbIE MPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HAaBBIKOB IIOCTPOEHUS MOJIEJIEN PEATIbHBIX CUTYAlUi, UCCIEI0BAHUSA ITUX MOJIENEN C IOMOIIbIO
anmnapara ajireOpbl 1 MaTeMaTHUYECKOT0 aHAJIN3a, UHTEPIPETALUH ITOy4YE€HHBIX PE3yIbTaTOB.
Takue 3a7aHusl BIUIETEHBI B KAKIBIA U3 pa3zesioB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4eOHOTro Kypca HIMPOKO MCIIOJIb3YeTCs AJIs pelIeHUs IpUKIaaHbIX 3a1a4. [lpu pemenun
peaJIbHBIX NMPAKTUUYECKHUX 33]a4 00y4aroIrecs: pa3BUBalOT HA0JII01aTeNbHOCTh, YMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIb30BaTh aHAJIOTHIO, 00001IaTh U
KOHKpETH3UPOBaTh podiieMy. JlesTenbHOCTh 10 (POPMUPOBAHNIO HABBIKOB PELICHUS
HPUKJIAJHBIX 33/1a4 OpraHu3yeTcs B Ipoliecce U3y4eHUs BCeX TeM yueOHOro Kypca «Anredpa u
Hayajia MaTeMaTUYeCKOro aHaIu3ay.

['eomeTpus sBIsETCA OAHUM U3 0a30BBIX KypCOB HA YPOBHE CPEIHET0 OOILIEro 00pa3oBaHus, TaK
Kak 00ecrieyuBaeT BO3MOKHOCTh U3yUEeHHUsl AUCLUUILUINH €CTECTBEHHO-HAyYHOW HalpaBI€HHOCTH
U IIPEIMETOB 'yMaHUTapHOro 1ukia. [1ockoyibKy oruueckoe MplluieHue, opMupyemMoe npu
U3y4eHHH 00y4aroUMUCs MOHATUHHBIX OCHOB T€OMETPHH, TP J10KA3aTEILCTBE TEOPEM U
MOCTPOECHUHU LENOYKHU JOTMUECKUX YTBEPKIECHUN MPU PEeIICHUH T€OMETPHUUECKHX 3a]1a4, YMEHUE
BBIJIBUTaTh U OIIPOBEPIaTh IMIIOTE3bI HETIOCPEACTBEHHO UCIIOJIB3YIOTCS IIPH PEILICHUH 3a1a4
€CTECTBEHHO-HAYyYHOI'0 LIUKJIA, B YACTHOCTU (PU3MUYECKUX 3a/a4.

Llenb ocBOeHUs IpOrpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha yriayOiIE€HHOM ypOBHE — pa3BUTHE
MHAMBUAYaJIbHBIX CIOCOOHOCTEN 00yUaronuXcs Npu U3y4eHUH F'€OMETPUH, KaK COCTaBIISAIONIEH
npeaMeTHoi o0nactu «MaremaTuka U HHPOpPMATHKay yepe3 oOecriedeHrne BO3MOXKHOCTH
NpUOOPETEHNUS U UCIIOJIb30BaHUsI 0oJiee TIyOOKUX FeOMETPUUECKUX 3HAHUM U JeHCTBHH,
creuru(UYHBIX TEOMETPHUU, U HEOOXOAUMBIX JIJIs1 YCIIEUTHOTO MPOo(eCcCHOHANBHOT0 00pa3oBaHus,
CBSI3aHHOT'O C MCIIOJIb30BaHUEM MaTEMaTHKHU.

[TpropuTeTHBIMU 3a7jauaMM Kypca T€OMETPUHN Ha YIIIyOJEHHOM YPOBHE, PACIIUPSIONIMMU U
YCUJIMBAIOIIMMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

pacuIpeHue MpeCTaBIeHUs O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYpHI M (hopMupoBaHHe
OCO3HAHHUS B3aMMOCBS3M T€OMETPHUH C OKPYKAIOIIM MUPOM;

(dopmMHpOBaHUE MPEAICTaBIECHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BayKHEHIINX
MaTeMaTUYECKUX MOJIEINSX, MO3BOJISIOUINX OMUCHIBATh U U3y4aTh pa3Hble SIBJICHUS
OKpY’KaIOIIero MUpa, 3HaHKWE MOHATHIHOTO anmnapaTta o paszzaeny «CtepeoMeTpus» yueOHOro
Kypca reOMeTpHH;

(dbopmMHpoBaHUE YMEHHS BIa/leTh OCHOBHBIMU HOHATHSIMH O MPOCTPAHCTBEHHBIX (PUTypax U UX
OCHOBHBIMH CBOMCTBaMU, 3HaHHE TeopeM, GOpMYJI U YMEHUE UX PUMEHATh, YMEHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIIeHHUs 3a/ay;

dbopMUpOBaHNE YMEHHUS PAclO3HABATh HAa YEPTEKAX, MOJEIIAX U B pEAIbHOM MHpE
MHOTOTPaHHHKH U Te€Ja BPAIlEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

(dbopMupOBaHKE TOHUMAHHUS BO3MOKHOCTH aKCMOMaTHYECKOIO MTOCTPOCHUSI MAaTEMaTHUECKHUX
TEOpHii, GOpMUPOBAHKE TOHUMAHHUS POJIM AKCUOMATHKH TPH MIPOBEIACHUHN PACCY K ICHHIA;
(dopMHpOBaHNE YMEHHMS BIaIeTh METOJJaMH JJOKA3aTeIbCTB U AJITOPUTMOB PELLCHUSI, YMEHUS UX
IPUMEHSTH, IPOBOAMUTD JOKA3aTEIBbHBIE PACCYXKACHUS B XO/I€ PEILIEHUS] CTEPEOMETPUUECKHUX



3a/1a4 ¥ 3a/1a4 ¢ MPaKTHIECKUM CO/Iep)KaHueM, (POPMUPOBAHHE TIPEACTABICHUS O
HEOOXOMMOCTH JTOKA3aTeIbCTB MPH 000CHOBAaHHH MAaTEMaTHUECKUX YTBEPIKICHHUIA U POITH
AKCHOMATHKH B TIPOBEACHHUH JICTYKTUBHBIX PACCYXKICHUML;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yJaromuxcs, MO3HABATEIILHON aKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUH, KPUTUYHOCTH
MBIIICHHSI, THTEPECa K U3YUYEHHIO T€OMETPUH;

dbopMupoBaHue HYHKITMOHATLHOU IPAMOTHOCTH, PEICBAHTHON Tr€OMETPUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYCCKHUX TOHATHIA, 00BEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX KU3HEHHBIX CUTYAIMSIX U IPH U3YYCHUH JPYTUX YICOHBIX MPEIMETOB, IPOSIBIICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJICIIMPOBAHUS PEATbHBIX CUTYAIIHH, UCCIICTOBAHHS
MOCTPOCHHBIX MOJIETICH, MHTEPIPETAINH ITOJTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIIBHBIMU JIMHUSIME Y4€OHOTO Kypca «[ eoMeTpus» SBISIOTCS
«MHororpanaukmny, «Tena BpameHus», «BEeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY,
«/IBW>KEHUS B IPOCTPAHCTBEY.

Chopmynuposanroe Bo DI'OC COO tpedboBaHnEe «yMETh ONIEPUPOBATH MTOHATUIMI,
pEJICBAaHTHBIMU T€OMETPHH Ha YIIyOJIEHHOM YPOBHE O0YYCHHUs, OTHOCUTCS KO BCEM
COJIepIKATEIBHBIM JIMHUSM Y4eOHOTO Kypca, a JOPMUPOBAHHE JTOTHICCKHX YMEHUI
pacrpeeIsieTcsi He TOJIBKO MO COJePKATEIbHBIM JIMHUSM, HO | 10 ToJaM O0yUYeHHSL.
Copneprxanme 00pa3oBaHusi, COOTBETCTBYIOIIEE PEAMETHBIM PE3yJIbTaTaM OCBOCHHS
®denepanbHOil paboueii mporpaMmbl, pacipeaeIEHHBIM 10 T0JIlaM 00y4eHUs, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPHHIIHITHATIHLHBIM BOIIPOCAM 00yYaroIrecs
oOpalnaiich HEOAHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBIIAJICHUE T€OMETPUUECKUMU
MOHSITHSIMHA W HAaBBIKAMU TTOCJICIOBATEIIEHO M IIOCTYIATEIIBHO, ¢ COOTIOICHUEM MIPUHITUTIA
IIPEEMCTBEHHOCTH, 2 HOBBIC 3HAHUS BKJIFOYATh B OOIIYIO CUCTEMY I'€OMETPUUYCCKUX
MPEJICTABICHUA 00YJArOIIUXCSl, PACIIHPSS U YIIIyOJsist e€, 00pasyst IpOYHbIC MHOKECTBECHHBIC
CBSI3H.

[Tepexoxa k U3y4eHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

cO3aTh ycIoBus As AuddepeHnnanuu o0yueHus, MOCTPOSHUS HHANBUTyalTbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, 00ECTIEUYUTh YTITYOJIEHHOE H3yIeHNE TEOMETPHU

KaK COCTaBIISIIONIeH yueOHoro npeaMera «MaTemaTHKay;

MOJITOTOBUTH O0YYAIOIIMXCS K MTPOJIOJKCHHUIO H3yUSHHUSI MATEMAaTHKH ¢ Y4ETOM BBIOOpA
Oynymieit mpodeccun, odecrneynBasi MPEeMCTBEHHOCTh MEXIY OOIIUM U TPO(eCCHOHATEHBIM
o0pa3zoBaHHEM.

Ha u3yuenue yueOHoro kypca «MaremaTuka» Ha yriayOin€HHOM ypoBHe oTBoauTcsl B 11 kimacce
— 204 4gaca (6 yaca B HEJIETIO).

COJAEP/KAHUE OBYYEHUSA

11 KJIACC
Yucsa v BbIYUCICHUSA
Hatypanbhble u nensie yncna. [IpuMeHeHre TpU3HAKOB AETMMOCTH HEbIX YUCEI, HAUuOOIbIITHIA
obmuii nenmurensd (nanee — HOJl) u nammensinee obmiee kpatHoe (qaee — HOK), octaTkoB 1o
MOJyJIIO, aroput™Ma EBKinaa Ui peleHus 3aad B LEbIX YUCIaX.

KommuiekcHble uncna. AnreOpanyeckas U TpUroHOMETprudeckasi GOpMbl 3alHCH KOMILJIEKCHOTO
yucia. ApupMeTnuecKue onepanuy ¢ KOMIUDIEKCHBIMU YuciaaMu. M300paxeHne KOMIIEKCHBIX
yycen Ha KoopAuHaTHOU mmockoctd. @opmyna Myaspa. KopHu n-oii cTeneHn U3 KOMIIJIEKCHOTO
yucia. [lpuMeHeHne KOMITJIEKCHBIX YHCe IS PeleHns] (PU3NYECKUX U TeOMETPUUECKUX 3aj1au.
YpaBHeHUsI M HEpaBEHCTBA
CucreMa ¥ COBOKYITHOCTb YpaBHEHUI M HEPaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.
OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Pelrenne TpuroHoMeTpu4ecKiux HEPaBEHCTB.
OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeNbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.



OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PEIIEHUS CUCTEM U COBOKYITHOCTEH PALIMOHANIBHBIX, HPPALIUOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a1a4 U 3a/1a4 U3
pasIMYHbIX 001aCTe HAYKU U peallbHOM KU3HH, MHTEPIPETalns OTYyYEHHBIX pe3yIbTaToB.
DOyHKUMH U TPAPUKHU

I'padux xomnosuuuu ¢pyHkuuit. ['eomerpuueckue o6pa3bl ypaBHEHUH U HEPABEHCTB HA
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

['paduueckue METOIbI PELICHUsI yPaBHEHUH 1 HEPaBEHCTB. | paduueckue MeTo bl pelIeHus
3aJa4 ¢ napaMeTpamH.

Hcnons3oBanue rpadukoB GYHKITUH 151 UCCIIEAOBAHUS MTPOLIECCOB H 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT [IPH PELICHUHU 3ajay U3 IPYTUX YUEOHBIX IPEIMETOB U PEaIbHOM JKU3HU.
Hayana maTreMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS TOCIE0BaTeNIbHOCTEH. MeToa MaTeMaTu4ecKoi
WHIAYKUUA. MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIEN0BATENBHOCTH. VIcTOpHs BOSHUKHOBEHUS
MaTEeMaTHYeCKOro aHaJIN3a Kak aHaJln3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reoMeTpuyecKkas nporpeccuu. beckoneuHo yoObIBarolas reoMeTpudecKas
nporpeccusi. Cymma 0€CKOHEYHO yObIBaKOIIEH reoMeTpruecKoi mporpeccuu. JIMHeHHbINA 1
SKCIIOHEHIHAIBHBIN pocT. Yucmno e. @opMyia Ci10KHbIX IPOLEHTOB. Mcronbs3oBanue
IIPOrPECCUU JJIsl PELIEHMs] pEaJIbHBIX 3a/1a4 PUKJIAJHOIO Xapakrepa.

HenpepeiBHble QyHKINHU 1 UX cBoiicTBA. ToUkM pa3priBa. ACUMITOTHI TPAdUKOB (PYHKITHIA.
CpoiicTBa (hyHKIMH HENPEPBIBHBIX Ha OTpe3Ke. MeTol MHTEPBAJIOB [yl PELICHNs HEPaBEHCTB.
[IpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUH IS PEIICHHS 3a/1a4.

[TepBas u BTopas npousBoaHbIe QyHKIUU. OnpeaencHue, TeOMeTpUIeCKUi U pU3nIecKuit
CMBICI POM3BOAHON. YpaBHEHUE KacaTeIbHOUN K rpaduKy QyHKIIUH.

[Tpou3sBoHbIE n1eMeHTapHbIX (yHKIKH. [Ipon3BoaHAs CyMMBI, IPOU3BEIEHHS, YACTHOTO U
KOMIO3UINH (YHKIINH.

[TpuMeHeHHe NPOU3BOIHOMN K MCCIIEeI0BaHNIO (PYHKIIMHA HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HanOoIbIIET0 M HAMMEHBIIIETO 3HAUYEHUN HETIPEPHIBHON (DYHKITUU HA OTPE3KE.
[TpuMmeHeHre NpOM3BOJHON I HAX0XKACHNS HAWIYYIIEro peleHys B IPUKIAIHbIX 3a/1a4ax,
JUISL OIIPEJIENIEHNs CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOro (popMysoi WK rpauKoMm.
[TepBooOpazHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBo0Opa3HbIe AIeMEeHTapHbIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

HHurerpai. I'eoMeTpu4ecKuil CMBICI HHTErpaia. BeIYUCiIeHNE ONPEACIEHHOrO HHTErpalla 1o
dbopmyne Hrerotona-Jleitonuia.

[TpuMeHeHHe MHTETpaa A HAXOXKACHUS IUTONaiel MII0CKUX GUryp u o0bEMOB
F€OMETPUUYECKHX TEJ.

[Tpumeps! pemieHuit quddepeHInaIbHbIX ypaBHEHUNA. MaTeMaTnueckoe MOIeTMPOBaHNE
peasibHBIX MPOLECCOB C MOMOIIbIO AU(PPepeHInaNbHBIX YPaBHEHUH.

11 KJIACC

Tena Bpamenus

ITousTH: ONUIMHAPHUYCCKAasA IMOBEPXHOCTh, KOHUYCCKAasA ITIOBEPXHOCTD, C(fbepI/I‘IeCKaSI
MOBEPXHOCTh, 0Opa3zymomue nopepxHoctei. Tena BpameHus: TUIMHIP, KOHYC, YCeUEHHBIN
KOHYcC, cdepa, map. BzanMmHoe pacnonokeHue cepbl U MI0CKOCTH, KacaTellbHas MIIOCKOCTh K
cdepe. M300paxkeHue e BpaleHus Ha IIIOcKocTH. Pa3BépTka nmnuuapa u konyca. CuMmeTpus
cheps! 1 mapa.



O06Bém. OcHOBHBIE CBOMCTBAa 00bEMOB Tell. Teopema 00 06bEME MPAMOYTOIBEHOTO
napaujenenunena u cieacTsus u3 He€. O0bEM NMpsIMON ¥ HAKJIOHHON IPU3MBI, UINHIPA,
nupamMuibl 1 Konyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KomOuHnanmu Ten BpaiieHus 1 MHOrorpaHHukoB. [1pyu3ma, BrivicaHHast B LWIMHAP, ONMCAHHAsS
okoJjo unuHapa. [lepeceuenne chepsl u mapa ¢ miockocTbio. Kacanue mapa u cdepsl
IUIOCKOCTBIO0. [IOHATHE MHOTOrpaHHMKA, ONTMCAHHOT'O OKOJIO c(epbl, chepbl, BIMCAHHOH B
MHOTOT'PAaHHHK WJIM TEJIO BPAILICHHS.

[Tnomanb MOBEpXHOCTH LUINH/PA, KOHYCA, IUI0Iaab chepsl U e€ yacteil. [logodue B
npoctpanctBe. OTHOMIEHHE 00BEMOB, MIJIOIA/IEH TOBEPXHOCTEH MOJOOHBIX (DUTYD.
ITpeoOpa3oBanue nogodus, romoTeTus. Pemenne 3aay Ha MIOCKOCTH C UCIIOIb30BAHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOIPaHHUKOB U TeJl BPAIlEHUs: CEUYEHUs LIMHApa (apajiesIbHO U
NEePIEHINKYIISIPHO OCH), CeUSHHsI KOHYca (TapasuieibHble OCHOBAHHUIO M IPOXOIAIINE Yepe3
BEpIIMHY), CEUEHHs 11apa, METO/Ibl IOCTPOCHUS CEUEHUI: METO/| CIIe10B, METOJ] BHYTPEHHETO
POESKTHUPOBAHMUS, METO]I TIEPEHOCA CEKYIIEH TTOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOI BEKTOD, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJIJITMHEApHbIe, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO HAIIPaBJIEHHbIE BEKTOPBI. PaBeHCTBO
BEKTOpOB. JIeHCTBUS ¢ BEKTOpAMH: CJIOXKEHHUE M BEIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKE€HHE BEKTOpa Ha yrcio. CBoiicTBa ciiokeHust BeKTopoB. CBOHCTBa
YMHOXKEHUS BEKTOpa Ha uuciio. [loHaTne KoMIutanapHbeie BEeKTOpHI. [Ipu3Hak KOMIIaHAPHOCTH
Tpéx BekTOpoB. [IpaBmiio napamienenunena. Teopema o pa3nokeHUU BEKTOPA MO TPEM
HEKOMITJIaHAPHBIM BeKkTopaM. [IpsMoyronpHast cucteMa KOOpAWHAT B TPOCTPAHCTBE.
Koopaunats! BekTopa. CBsA3b MEX/ly KOOpAUHATAMU BEKTOpa U KOOPAUHATAMU TOYEK. YTOJI
MexIy BekTopamu. CKaIsipHOE TPOU3BEICHUE BEKTOPOB.

Bekrops! B npoctpancTBe. Onepanuu HaJl BEeKTOpaMu. BekTopHOe yMHOKEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOTO yMHOXKEHUS. [IpsIMOyTropHast cCHCTeMa KOOPIUHAT B TIPOCTPAHCTBE.
Koopnunats! BekTopa. Paznoxenue BekTopa no 6asucy. KoopanHaTHO-BEKTOpHBINA METO IpU
pEIIeHNH TeOMETPUIECKUX 3a/1a.

JIBu:KeHUS B IPOCTPAHCTBE

JBmwxkenus npoctpanctBa. Otodpakenus. JBrkeHus u paBeHCTBO Guryp. O01mume cBolicTBa
JBWDKEHUH. Bubl ABMKEHMI: mapanienbHblii IEpeHOC, LIEHTpalbHasi CUMMETPUS, 3epKajibHas
CUMMETpUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpasoBanust mogodus. [Ipsmas u cdepa Ditnepa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«MATEMATHUKA» (YTJYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO
OBLIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

1) rpa:KIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUK 00YUYaIOIIErocsi Kak akTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 00IIeCTBa, MPEACTaBICHUE O MATEMATHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBJICHHMA, TPOIEAYpP MPaKIAHCKOTO 00IIIeCTBa
(BBIOOPBI, OTIPOCHI U IPYTOE€), YMEHUE B3aMMOJICHCTBOBATH C COIMATLHBIMUA HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCHICKOM IPpaXKTAHCKOW UACHTUYHOCTH, YBAKEHUS K TIPOILIOMY U
HACTOAIIEMY POCCUIMCKON MAaTEMAaTUKH, IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCHICKHUX
MaTeMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOW LIKOJIbI, UCIIOJIb30BAHUE 3TUX TIOCTUKECHUH B
JIPYTUX HayKax, TEXHOJOTUSX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:



OCO3HaHUE AYXOBHBIX IEHHOCTEH POCCUIICKOTO Hapo1a, cPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MOBEICHHUS, CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM TOCTHKEHUI
HAYKHU U JIESTEIbHOCTIO YIEHOT0, 0OCO3HAHHE JIMYHOTO BKJIa/1a B IIOCTPOCHUE YCTONYNBOTO
Oynyuiero;

4) 3¢TeTHYEeCKOT0 BOCIIMTAHUSI:

ACTETHUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs 3CTETUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEUICHUI, PACCYKICHUH, BOCIPHUMYHUBOCTh K MATEMAaTHIECKIM aCIIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nYecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTEMaTHUECKHUE 3HAHUS B MHTEpEcax 3J0POBOT0 U
6e3omacHoOro 00pasa >KM3HH, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY 3JI0POBBIO (310pPOBOE
nuTaHue, cOaATaHCUPOBAHHBIN PEXKUM 3aHITUN U OTIbIXA, peryispHas Guznyeckas akTUBHOCTS),
(bu3HYECKOE COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEILHOCTHIO;
6) TpyZA0BOr0 BOCIIUTAHMS :

TOTOBHOCTB K TPY/Yy, OCO3HAHUE IICHHOCTHU TPYI0JIIOOUS, HHTEPEC K PAIMIHBIM chepam
npodeccCuoHaNbHOM e TENIbHOCTH, CBI3aHHBIM C MATEMAaTUKON U €€ MPUIOKEHUSIMU, YMEHUE
COBEpINIAaTh OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE IIJIaHbl, TOTOBHOCTh U CITIOCOOHOCTH K MaTEMAaTUYECKOMY 00pa30BaHUIO U
camM000pa30BaHUIO HA IPOTSHKCHUH BCEU KU3HU, TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKHX 3a7a4 MaTeMaTUYECKOIl HalpaBIeHHOCTH;

7) 3KOJIOrM4eCKOr0 BOCIIUTAHMA:

c(OpPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYPbI, IOHUMaHUE BIUSHUS COLIUATIBHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE MMPUPOTHON M COIMATBHOM Cpelibl, 0CO3HAHNE
J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIN Ha IPUMEHEHHE
MaTEeMATHYECKUX 3HAHUH JIJIS pEIICHHsI 3a/1a4 B 00JIACTH OKPYKAOIIEH CPe/Ibl, TUTAHUPOBAHKE
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX MOCIEICTBUHN ISl OKPYKAIOIIEH CpeIbl;

8) IeHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKW W OOIIECTBEHHOW MTPAKTUKH, IOHUMAHUE MAaTEMaTHIECKON HAyKH KakK chepsl
YeNI0BEUeCKON AeITeTbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH JJISl Pa3BUTHS [IUBUIIM3AIINH,
OBJIAJICHUE SI3BIKOM MAaTEMATHKH U MAaTEeMaTHICCKOU KYJIbTYPOH KaK CpeJCTBOM MTO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIISATh MPOEKTHYIO M UCCIIEIOBATENbCKYIO IEATENHHOCTh MHANBUIYaTbHO U

B IpyTIIE.

METAIPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHbIE YHHBePCAJbHbIE YUeOHbIE e CTBUS

ba3oBble Jjoruueckue aeicTBus:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX 0OBEKTOB, TIOHSTHH,
OTHOIICHUI MEXY MOHATUSAMU, GOPMYTUPOBATH ONPEACTICHUS TOHIATUN, YCTaHABIUBATD
CYIIIECTBEHHBIN MPU3HAK KJIaccu(PUKaumu, OCHOBaHUS sl 0000IIEHUS U CPaBHEHUS, KPUTEPUHT
MIPOBOAMMOrO aHAJIN34;

BOCIIPUHUMATH, (HOPMYITHUPOBATH U MPEOOPA3OBBIBATEH CYKIEHUS: YTBEPAUTEIIbHBIC U
OTpUIATENIbHbIE, MHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBIIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS B (DaKTaxX, TaHHBIX,
HAOIIO/ICHUSX U YTBEPKACHUSX, PEAJIaraTh KPUTEPUHU IS BBISIBJICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeTIaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€TYKTUBHBIX U UHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENILHO JJOKA3aTeJIbCTBA MATEMATUUECKUX YTBEPKACHUM (TIPSIMBIE U OT
MIPOTUBHOTO), BHICTPANBATh apryMEHTAIIUIO, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;



BBIOMPATH CIIOCO0 perieHus yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS,
BbIOMpAaTh HanOOJIEEe MOAXOASIIMH ¢ Y4ETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).
Ba3oBble ucciiefoBarebcKue 1eicTBUS:

UCIIOJIb30BaTh BOIIPOCH! KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT 103HaHUsI, (OPMYIUPOBAThH
BOTIPOCHI, (PUKCUPYIOIKE POTUBOPEUNE, MPOOIIeMy, YCTAaHABIUBATh HCKOMOE U JJaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHUPOBATH CBOO MTO3ULMI0, MHEHHE;

IPOBOJUTH CAMOCTOSTENIBHO CIIJIAHWPOBAHHBIN 3KCIIEPUMEHT, UCCIICOBAHHE MO0 YCTAaHOBICHHIO
0COOEHHOCTEH MaTeMaTHYECKOro 0OBEKTa, ABJICHMS, IPOLIECCa, BHISIBICHUIO 3aBUCMOCTEN
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOATENLHO (hOPMYIUPOBaTh 000OIIEHNS U BBIBOIBI IO PE3YNIbTaTaM IIPOBEAEHHOTO
HaOJII0IeHNS, UCCIIEIOBAHUS, OIICHUBATH JIOCTOBEPHOCTH MOIYYEHHBIX PE3YIbTaTOB, BEIBOJOB U
000011IeHMI;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE MPOLIECCa, @ TAKXKE BBIABUTATh MIPEINOI0KEHUS O €ro
pPa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

BBISBIIATH 1€(UIMTHI UH(OPMALIUU, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIPOC U JUIS
pelIeHus 3a/1a9u;

BbIOMPATh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHbIX TUIIOB, aHAJIM3UPOBATh,
CHCTEMaTH3MPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3INYHBIX BUAOB U (hopm
IPECTaBICHHUS;

CTPYKTYPUPOBATh HH(POPMAIHIO, IPENICTABIIATE €€ B PA3IMYHBIX (OpPMax, HILTIOCTPUPOBATH
rpauYecKu;

OLICHUBATh HAAEKHOCTH HH(OPMAIIHH MO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE yUeOHbI€ 1eiiCTBHUS

Oo0menne:

BOCIIPUHUMATb U q)OpMy.]'H/IpOBaTI) CYKACHUA B COOTBECTCTBUU C YCIIOBHUAMU U LECIISIMHA O6HI€HI/I$[,
SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IUCbMEHHBIX TEKCTaX,
JAaBaTh MOACHCHUS 11O XOAY PCUICHUA 3ala4Yi, KOMMCHTHUPOBAThH HOJ'Iy‘-ICHHBIfI pE3YbTAT,

B X0JIe 00CYXXJICHHS 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMON TeMBbI, TPOOIEMBI,
pemaeMoﬁ 3aa4u, BbICKA3bIBATh UACHU, HALICJICHHBIC HA MOUCK PCIICHUA, COITOCTABJIATE CBOU
CYXKICHHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB IUAJIOra, OOHAPYKUBATh Pa3InIHe U CXOJCTBO
MO3HUIIHIA, B KOPPEKTHOU (popMe POpMYIHPOBATH PA3HOTIACHS, CBOU BO3PAKCHUS;
IPE/ICTAaBIATh PE3YJbTAThl PEIICHHS 33aa4H, IKCIIEPUMEHTA, UCCIIEIOBAHHS, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpPMAT BBICTYIUIEHUS C YYETOM 3a]1ad PE3EHTAUU U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiiCTBHUA

Camoopranu3anus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 33]]auH, BIOUPATh CIIOCO0 PelIeHus C yuETOM
MUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH U KOPPEKTUPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh HaBbIKAaMU MTO3HABATEIBHOM peieKCUN KaKk OCO3HAHUS COBEpIIaeMbIX AeHCTBUHN U
MBICTTUTENIbHBIX MTPOLIECCOB, X PE3YNIbTATOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIpoLieCcca U pe3ylbTaTa peleHUs MaTeMaTUIeCKON 3a1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPY PEIICHUH 33]]a4H, BHOCHTH
KOPPEKTHBBI B JIeATEILHOCTh HA OCHOBE HOBBIX 00CTOSATENbCTB, IaHHBIX, HAMIEHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBHIM, OOBSICHATH PUYHUHBI JOCTHXKECHHS WIH
HEIOCTUKEHHUS PE3YJIbTAaTOB AEATEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLICHKY
nproOpPETEHHOMY OTIBITY.



CoBMecTHasl /1eSITeJIbHOCTh:

MOHUMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHIUBUIYaIbHON paObOTHI TIPU
pelieHny yueOHbIX 3a/1a4, MPUHUMATH 11eJThb COBMECTHOM NI TEIILHOCTH, TIIAHUPOBATH
OpraHu3aIu0 COBMECTHOM pabOoThI, paclpeelisiTh BUAbI padoT, JOroBapuBaThCs, 00CYkKIaTh
MIPOILIECC W PE3YJIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYNIOBBIX (popMax paboTsl (00CykaeHHS, 0OMEH MHEHHI, «MO3TOBBIC
HITYPMBD» U UHBIC), BBITOJHATH CBOIO YacTh PaOOTHI M KOOPAUHUPOBATH CBOM JICHCTBUS C
JPYTUMH YWICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIA[a B OOIIUT MPOIYKT 11O
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy o6yuenus B 11 kiacce 00ydaroniuiics NOIyIHUT CIEAYIOUINE TPEIMETHBIE PE3YIbTaThI
M0 OT/AETBHBIM TeMaM paboueil mporpamMmbl yueOHOTro Kypca «MaremaTukay:

Yuciia 1 BHIYMCIICHUS:

CBOOOHO ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMITJIEKCHBIX YHCET,
NPECTaBIATh KOMIUIEKCHBIC YHCIIA B alre0pandeckoi ¥ TPUTOHOMETPHUYECKOH opme,
BBITMIOJHATH apu(MeTHUYECKHE ONEPaluy ¢ HUIMH U U300paxaTh HA KOOPJUHATHOMN TJIOCKOCTH.
YpaBHeHusI 1 HePaBEeHCTBA:

CBOOOHO OTEPUPOBATH MOHATUSMU: UPPALMOHATIBHBIC, TTOKa3aTeNbHbIE U Jorapudmuueckue
HEPAaBEHCTBA, HAXOAUTh UX PELICHHSI C TOMOLIbIO PABHOCUIIbHBIX I1€PEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEW MPU PEIICHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS,

CBOOOJHO ONEPUPOBATH OHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATH
HeoOXoauMbIe (HOPMYIIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJHO ONEpPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI, HAXOUTh PELICHUSI CHCTEMBI U COBOKYITHOCTEN
PaLMOHATIBLHBIX, UPPALIMOHANIBHBIX, TOKA3aTENIbHBIX U JIOTApU(MUYECKIX YPaBHEHUHN U
HEPABEHCTB;

pelaTh panroHaibHbIe, UPPALMOHANIbHBIE, TOKA3aTeNIbHbIE, JOTapUPMUUECKHUE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPIKAINE MOLYJIA U TTapaMeTpBhI;
NPUMEHSTh rpapuuecKkrue METOIbl Ul PEeIIeHUs] ypaBHEHUN U HEPABEHCTB, a TakXKe 3aja4 ¢
napameTpamu;

MOJIEJIMPOBATh pealbHbIE CUTYAI[MH Ha A3BIKE aJareOpbl, COCTABIATH BHIPAKEHUS, YPABHEHMUS,
HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBHUIO 3a/1a4M, UCCIIEI0BATh IIOCTPOESHHBIE MOJIEIH C
MCIIOJIb30BaHUEM arrnapaTa anreOpbl, HHTEpIPETHPOBATh MOJIYyYEHHBIN pe3ynbTarT.

DOyHKINH U TPAPUKH:

CTPOUTH rpadUKH KOMIO3UIIUU (QYHKIIHMH C ITOMOIIIBIO AJIEMEHTAPHOTO UCCIEA0OBAHUS U CBOMCTB
KOMIIO3UINH JIBYX (DYHKIIHIA;

CTPOUTH T€OMEeTpUYecKre 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPJUHATHOMN TUIOCKOCTH;
CBOOOJTHO ONEPUPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

MPUMEHSTh QYHKIUHU JJI1 MOJICTTMPOBAHUS U UCCIIEIOBAaHUS pPealbHbBIX MPOLIECCOB.

Hauana maTeMaTH4eCKOro aHajmu3a: cBOOOIHO ONEPHPOBATh MOHATUAMU: apudmMeTHdeckas u
reoMeTpuuecKkas nporpeccusi, 0eCKOHEYHO yObIBaroIasi FeOMeTpHUecKas porpeccus,
JUHEWHBINA M SKCIIOHEHIMATIBHBIN pOCT, POpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEJICTABICHHUE O
KOHCTaHTE;

MCII0JIb30BaTh IPOIPECCUH JIUIsl PELIEHMSI pEAJIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO ONEpUPOBATH MOHATUAMU: MTOCIEA0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCJIE0BATENBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE TI0CIIEI0BATEIBHOCTH, IOHUMAaTh OCHOBBI
3apO’KJCHHS] MATEMaTHYECKOT0 aHaIM3a KaK aHaIn3a 0ECKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: HEMPEPbIBHbIE (PYHKIINHU, TOUKH Pa3pbiBa rpaduka
(GYHKIIMH, aCHMIITOTHI Tpadrka GyHKIUH;



CBOOOJTHO OTIEPHPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHASL HA OTPE3KE, MPUMEHSTH CBOMCTBA
HENPEepBIBHBIX (PYHKIMN AJIs peleHus 3a1ay;

CBOOOJTHO OTIEPHPOBATH MOHATHIMMU: TIEpBasi M BTOpasi MPOU3BOIHBIC (PYHKIINH, KacaTeIbHAs K
rpaduky ¢ yHKIHH;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO U KOMITO3UIIUH IBYX (PYHKIIUH,
3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKHUN U (PU3UUECKUI CMBICI IPOU3BOJHOM ISl pEILICHHS 3a/1a4.
MCIIOJIb30BaTh IPOU3BOHYIO Ui MCCIe10BaHUS GYHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;
HaXOJUTh HanOOJIbIIIee U HAUMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;
MCIIOJIb30BaTh IPOU3BOHYIO JJI HAXO0XKACHUS HAaWTYUILEro PeleHUs B IPUKIIAHBIX, B TOM
YHCIIe COLMANTBHO-OKOHOMUYECKUX, 3a7a4ax, A7 ONpPeAeTICHIsI CKOPOCTH U YCKOPEHHS
mpolecca, 3a1aHHOro GOopMYJIOi UITH rpaduKoM;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: IEPBOOOpaA3Hast, ONPEACIEHHbBIN HHTETPa, HAXOAUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIIMI U BHIYUCIATH HHTErpai no ¢popmyne HetoToHa-
JletiOnuna;

HAXOJUTh IJIOMIAAN MIIOCKUX (HUTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTETpalia;

UMETb MPECTABICHUE O MATEMAaTHYECKOM MOJICIIMPOBAHUH HA IPUMEPE COCTABIICHHS
mudhepeHIMaTbHBIX YPaBHEHHI,

pemaTh NPUKIAJHBIE 3a/1a41, B TOM YHCIIE COIMATbHO-D)KOHOMHYECKOTO U (PU3HIECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHUECKOT0 aHAIK3a.

CBOOOJIHO ONEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C LIUJIMHIPUYECKON, KOHUYECKOH U
cepruvecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI TTOTYIEHUS;

OIIEpPUPOBATH NOHATHIMHU, CBSI3aHHBIMU C T€JIaMH BPALLCHUs: LWIMHAPOM, KOHYCOM, chepoit 1
n1apom;

pacrio3HaBaTh Tella BpalleHus (IMIHHIP, KOHYC, cdepa U map) U 00BSICHATh CLIOCOOBI
IIOJIy4EHUS TEJI BPALLCHUS;

KJIaccu(UIMPOBaTh B3aUMHOE PACHOI0XKEHHUE CPephl U MIIOCKOCTH;

BBIUHCIISATH BEJIMYMHBI 2JIEMEHTOB MHOTOI'PAHHUKOB U TeJl BpallleHus, 00bEMBI U IJIOIIAAH
MIOBEPXHOCTENW MHOTOIPAHHUKOB U TEJ BPALLEHUs, [EOMETPUUECKUX TEIl C IPUMEHEHUEM
(opmyu;

CBOOOJTHO ONEPUPOBATH MOHATHAMM, CBI3aHHBIMU ¢ KOMOMHAIMSMU TeJl BpaIleHUs U
MHOTOTPaHHUKOB: MHOTOI'PaHHUK, BIIMCAHHBIN B c(epy U ONUCaHHBINA 0KO0JIO cepsl, cdepa,
BIINCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS;

BBIUHCIISTH COOTHOIICHUSI MEXAY TUIOIIAIIMU TOBEPXHOCTEN M 00bEMaMU MOI00HBIX TeE;
n300pakaTh HU3ydaeMble (GUTYpHI, BHITIOJHATH (BBIHOCHBIE) INIOCKHE YEPTEIKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPALLCHUS;
U3BJIEKaTh, MHTEPIPETUPOBATH U NMPE0OPa30BbIBATh HH(POPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeAcTaBIeHHYIO Ha YepTekax U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OII€palliy HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pemnars reoMeTPUYECKUE 3a/1a4U Ha BBIYHUCIICHUE YIII0B MEXAY IPSAMBIMU U TUIOCKOCTSIMH,
BBIYMCIICHUE PACCTOSIHUN OT TOYKHU 10 INIOCKOCTH, B LI€JIOM, HA IIPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METO/a MPH PELICHUH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMM, CBI3aHHBIMH C JABM)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOWCTBA JIBUKCHUM;

BBINOJIHATH U300paKEHUsI MHOTOI'PAaHHUKOB U T BPAILllEHUs [TPU NapajieIbHOM MEpeHoce,
LEHTPAIbHOW CHMMETPHH, 36pKAIIBHONW CHMMETPHUH, ITPH IIOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHus MOI00US;



CTPOUTH CCUCHUS MHOTOTPAHHUKOB U TCJI BpallICHUA: CCUCHUA TUIIMHAPA (HapannenLHo n
NEPIEHINKYIISIPHO OCH), CEUEHHsI KOHYca (MapauieabHble OCHOBAaHHIO U IPOXOAAIINE Yepe3
BEpILMHY), CEYEHHUS L1apa;

UCIIOJIb30BaTh METO/IbI TOCTPOCHMSI CEYEHUI: METO]] CIIEI0B, METOJ BHYTPEHHETO
IPOCKTUPOBAHUS, METOJ] IIEPEHOCA CEKYILEH IIIOCKOCTH;

JIOKa3bIBaTh F€OMETPUYECKHUE YTBEPKACHNUS;

IPUMEHATHh TEOMETPUYECKUE (PaKTHI TSl pEIICHHs CTEPEOMETPUYECKHX 33124,
IPENoNararoliuX HECKOJIbKO 1IaroB peleH s, €CJIU YCIOBHs IPUMEHEHU 3a/1aHbl B SIBHOM U
HEsIBHOHU (opme;

pelaTh 3aJa4u Ha JJOKa3aTelbCTBO MaTEMATUYECKUX OTHOLIEHUH U HaX 0)KJICHHUE
TCOMECTPHUYCCKUX BCIIUYNH,

IPUMEHSATH IPOrpaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU PELLICHUN
CTEPEOMETPUYECKHX 3a/1a4;

IPUMEHSATH [TOJyYSHHbIE 3HAaHUS HAa IPAKTUKE: CPAaBHUBATh, AaHAJIM3UPOBATh U OLIEHUBATh
PCATBbHBIC CUTYallH, IPUMCHATH U3YUCHHBIC ITOHATHA, TCOPEMBI, CBOMCTBA B IMpoHecce NorucKa
pelLeHHs MaTeMaTU4eCcKU COPMYIHPOBAHHON IPOOIEMbl, MOJECIUPOBATh peallbHbIE CUTYaLUU
Ha A3bIKC TCOMETPHH, UCCIICAOBATH ITOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUEM I'COMETPUUCCKHUX
HOHATHUI U TeopeM, armnapara ajareopsl, penars NPakTHYeCKUe 3aa4u, CBA3aHHBIE C
HaXOXIACHUEM I'COMCTPHUYCCKUX BCIIMYHNH,

UMETb MIPEJCTaBICHNs 00 OCHOBHBIX 3Tanax pa3BUTUS I'€OMETPUU KaK COCTaBHON YacTH
(GyHIaMeHTa pa3BUTHSI TEXHOJIOTUH.

TEMATHYECKOE INTAHUPOBAHMUE 110 AJITEBPE U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A

11 KJIACC
Ne HaumeHnoBaHue pa3zienoB U TeM KonnyectBo yacoB ONEeKTpOoH
n/m IIPOTrpaMMBbI Bcero Konrtpons | IIpakTnue HBIE
HBIE CKue (uncpoBbI
paboThI paboTsl e)
oOpazoBar
eNIbHBIC
pecypcehl
1 I'padyiku TPUTOHOMETPUUECKUX 14 1
¢ynkuuit. Tpuronomerpuyeckue
HEpaBEHCTBA
2 IlocenoBaTenbHOCTH U IPOTPECCUH 10 1
HenpepriBabie dyukiuu. [IponsBoanas 20 1
3 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 22 1
ITPOU3BOTHOM
4 IlepBooOpasHast 1 HHTETpa 12 1
5 KomOunaropuka 13 1
6 DJIEMEHTHI TEOPUU BEPOSITHOCTH 11 1
7 KomMmiuiekcHble uncia 10 1
8 3a1a4uu ¢ mapameTpamMmu 10 1
9 [ToBTOpenue, 06061IeHNE, 14 2
cUCTEeMaTH3aInsI 3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O 136 11 0
I[TPOI'PAMME




TEMATHYECKOE INTAHUPOBAHME 110 TEOMETPUH

11 KJIACC
No HaumenoBanue pa3nenoB u TeMm KonnuectBo yacoB DIIEKTPOH
/o IIPOrPaMMBbI Bcero Konrtpossn | IIpaktuu HBIE
bI€ pabOTHI eCKHe (T poBHI
paboThI e)
oOpazoBar
CIbHBIC
pecypchl
1 BexTops! B mpocTpaHcTBE 12
2 AHanuTuyeckas reoMeTpus 11 1
3 O06BEM MHOTOTpaHHHKA 12 1
4 Tena Bpamenus 16 1
5) [Tnomany moBepxXHOCTU U 0OBEMBI 6 1
KPYTJIBIX TEJ
6 JIBrokenus 3 1
7 IToBTOpEeHME, 0000IIEHNE 1 8
CHCTEMAaTHU3allNs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOTPAMME







