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1. HIOACHUTEJIBHASA 3AIITMCKA

VYuebublii npeamer «MaremaTuka» BXOJUT B 00I1€00pa30BaTENbHBIA IHMKI, MOIIIHKII
o0s3aTeNbHbIe yuyeOHbIe TPEMETHI U YUTACTCS Ha IIEPBOM Kypce 00yueHHUsI.

VYuebublil npenmeT «MaremaTuka» u3ydaercss Ha 6a30BOM YpOBHE.

1. [IporpaMMma Mo MaTeMaTUKE HAa YPOBHE CpeIHEro ooimero odbpazoBaHus pazpaboTaHa Ha
ocHoBe dezepaIbHOIO TOCYIApCTBEHHOTO 00pa3oBaTENbHOIO CTAaHAAPTAa CPEIHEro OOLIEero
oOpa3oBaHusi C y4Y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBAaHUH, NPEABABIAEMBIX K
MaTeMaTHYecKoMy OOpa30BaHUIO, W TpaguLMi poccuiickoro obOpa3oBaHus. Peannzanus

IpOrpaMMbl 110 MaTeMaTHUKe OOECIICUYMBACT OBJIAJCHHE KIIIOYCBBIMHU KOMIICTEHIIHSIMH,
COCTaBJISIOLIUMHU OCHOBY  JUIA CaMOpa3BUTUS M  HENPEPBIBHOTO  00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYTBTYPHOTO, JTUYHOCTHOTO U TIO3HABATEILHOTO PAa3BUTHS JUYHOCTH
o0yyJarouuxcs.

2. B mporpamme TO MareMaTWKe YYTEHBI HWJEW W TOJOoXKeHUs «KOoHIenmmu pa3BUTHS
MaTemMaTtuueckoro obpasoBanusi B Poccuiickoit denepaunn». B cooTBETCTBUU € Ha3BaHHEM
KOHIENIINK, MaTeMaTHUeCKoe 00pa3oBaHUE JOKHO, B YACTHOCTH, MPEAOCTABISTh KAXKIOMY
o0yJaromemMycsi BO3MOYKHOCTh JIOCTHKCHHUSI YPOBHS MAaTEMAaTHYECKUX 3HAHUH, HEOOXOIMMOTO
Uil JalbHEWINed — yCHemHoW — Ku3HU B oOmiecTBe. MIMEHHO Ha pelleHue 3TOW 3ajauu
HaIleJICHa IPoTrpaMMa 0 MaTeMaTHKe 0a30BOT0 YPOBHSI.

3. B oamoxy muudpoBoii TpaHchopManuu BceX cdep UCIOBEYSCKOW IeATCIHHOCTH
HEBO3MOXXHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOil MaTeMaTHYECKOM
MOJATOTOBKU. Y’K€ B IIKOJIE MaTeMaThKa CIYKUT OIOPHBIM MPEAMETOM sl U3y4eHUs
CMEXHBIX JUCIHUIUIMH, a B JKU3HH IOCJIE HIKOJbI pEalbHOM HEOOXOAMMOCTBIO CTAaHOBHUTCS
HENpepbhIBHOE O00pa3oBaHME, 4YTO TpeOyeT MOITHOIEHHOW 0a30Boil 00Ie00pa3oBaTeIbHOM
MOJATOTOBKH, B TOM 4YHCIE U MaTeMaTU4ecKoil. DTO 00YCIOBIEHO TeM, YTO B HAIW JHU
pacTéT YHCIO CIEeNUaTbHOCTEH, CBSI3aHHBIX C HETTOCPEICTBEHHBIM IPUMEHEHHEM MaTeMaTHKU:
U B cepe YKOHOMUKH, U B OM3HECE, U B TEXHOJIIOTHYECKUX O0JIACTSX, U JaXKe B TYMaHUTapHBIX
chepax. Takum oOpazom, Kpyr oOydarOIIMXCS, I KOTOPBIX MaTeMaThKa CTaHOBUTCSA
3HAYMMBIM MIPEIMETOM, CYIECTBEHHO PACITHPSETCS.

4. TpakTuyeckas MOJIE3HOCTh MaTeMaTHKU o0ycioBieHa TeM, 4TO eé
MpeIMeTOM SBISAIOTCS (DyHIAaMeHTaldbHBbIE CTPYKTYpPhl HaIler0 MHpa: MPOCTPAHCTBEHHBIE
(bOpMBI ¥ KOTMYECTBEHHBIE OTHOIIEHHUSI OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM
OTIBITE, IO IOCTATOYHO CIOKHBIX, HEOOXOAMMBIX ISl PA3BUTHSI HAYYHBIX U TEXHOJIOTUYECKUX
uaei. be3 KOHKPETHBIX MaTeMAaTHYeCKHUX 3HAHUH 3aTPYJAHCHO IOHUMAaHUE IPUHITUIIOB
YCTPOMCTBA W HCIIOJNB30BAaHHUS COBPEMEHHON TEXHUKH, BOCHPUATHE W HHTEPIIPETAIUS
pa3zHoO00pa3HON COLMATIBHOM, SKOHOMUYECKOM, MonuTHYecKo nudopmanmu, ManospdekTuBHa
TIOBCEHEBHAS TIPAKTUYECKasl JAEATEIbHOCTh. KakJoMy 4eloBeKYy B CBOEH JKM3HU MPUXOIUTCS
BBITIOJHATH JJOCTATOYHO CIIOKHBIE PACU€Thl M COCTABISTH HECIOXKHBIE aNTOPUTMBI, HAXOAHUTh
HY)KHBbIE (DOPMYJIBI U TIPUMEHSTHh WX, BIAJE€Th MPAKTHUECKUMU pUEMaMU  T€OMETPUUIECKUX
M3MEpPEHUI U TOCTPOCHUH, YNTaTh WH(OPMAIINIO, IPEACTABICHHYIO B BUIY TAaOJHII, THArPaMM
U TpaduKOB, KUTh B YCIOBHUSX HEOMPENEIEHHOCTH W TMOHUMATh BEPOSITHOCTHBIA XapakTep
CITy4alHBIX COOBITHIA.

5. OnHOBpEMEHHO € paclIUpeHHeM cdep MpPUMEHEHUS MaTeMaTUKU B COBPEMEHHOM
oOmectBe Bc€ Oojee BaXXHbIM CTAHOBUTCS MaTEeMaTHUYECKUH CTUIb  MBIIUICHUS,
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HPOSIBIISIONIUICS B ONpeAeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce n3ydeHus MareMaTHKu
B apceHaJl NpPUEMOB M METOJOB MBIIUICHUS 4YEJIOBEKA €CTECTBEHHBIM obpa3om
BKJIIOUAIOTCA ~ MHAYKUMS M JeAYKLHs, 0000IIeHNe U KOHKPETU3allks, aHalIu3 U CUHTE3,
KJaccu(uKanus ¥ CUCTeMaTu3anus, abcTparupoBanue u aHanorusi. OOBEKTHl MaTEMaTHUECKUX
YMO3aKJIIOUEeHUH, TMpaBWjia HMX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTUYECKHUX
HOCTPOCHUH, CHOCOOCTBYIOT BBIpAaOOTKE yMeHUs (OpMyaupoBaTh, OOOCHOBBIBaTH MU
JIOKa3bIBaTh CY)KJICHMsI, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE  MBIILICHUE. Marematuke
HNPUHAAICKUT BeAyIas poiab B (OPMHPOBAHUU AITOPUTMUYECKOH KOMIIOHEHTHI
MBILIUIEHUS] U BOCIMTAHUM YMEHHUH IelCTBOBATH o 3aJJaHHBIM QJIrOpUTMaMm,
COBEPILIECHCTBOBATh U3BECTHBIE U KOHCTPYHPOBaTh HOBbIE. B mpoliecce pemieHus 3anaq —
OCHOBHOHM y4eOHOH JEATENIbHOCTM HAa ypPOKAaxX MAaTEeMaTHKH — Pa3BUBAIOTCSA TBOpYECKas M
NPUKJIAIHAS CTOPOHBI MBIIIIJICHUS.

6. OOyueHne maTeMaTuKe IaET BO3MOXKHOCTh Pa3BHBATh Yy OOYYAIOIIUXCS TOYHYIO,
pallMOHATBHYI0O M HMH(POPMATUBHYIO pe4yb, yMEHHE OTOMpaTh Haubosiee MNOAXOAsLINe
A3bIKOBBIC, CHMBOJIMYECKHE, TpaUuecKue CcpelrcTBa JUIsl BBIPAKEHHUS CYXKACHUH U
HarJIsIIHOTO UX MPEJCTaBICHHUS.

7. HeoO6X0tMMBIM KOMITOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS
oO11ee 3HaKOMCTBO ¢ METOJJaMH MO3HAHUS I€HCTBUTEILHOCTH, IIPEICTABICHHUE O MPEAMETE U
METO/Ie MaTeMaTHKH, €ro OTJIMYMS OT METO/AOB €CTECTBEHHBIX M I'YMaHMTapHBIX HaykK, 00
0COOEHHOCTSIX MPUMEHEHHMs] MAaTEeMAaTUKU Ui PELICHUs HAy4YHbIX W IPUKJIAJHBIX 3a/ad.
Takum oOpa3omM, maremaTHyeckoe 0OOpa3oBaHME BHOCHUT CBOM BKJIaJ B (OpMHUpOBaHUE
oO1ielt KyJabTypbl UeloBeKa.

8. HM3ydyeHume MaTeMaTUKU CIIOCOOCTBYET HCTETHUECKOMY BOCIHMTAHUIO 4YEJIOBEKa,
NOHMMAHHUIO KpacoThl M M3SMIECTBA MAaTEMaTHYECKUX PACCYKIEHHUH, BOCIPHUSITHIO
reoMeTpHUIecKuX (PopM, YCBOCHHUIO U/IEH CHMMETPHH.

9. IlpuopuTeTHBIMU LIETSIMH  OOy4YeHHs MaTeMaThKe Ha 0a30BOM YPOBHE SIBIISFOTCS:

- (opMupoBaHHE LEHTPAJIbHBIX MaTE€MaTUYeCKMX TMOHATHH  (YMClO, BEJIMYMHA,
reoMerpuueckas (¢urypa, IepeMeHHas, BEpOSTHOCTh, (yHKUHUA), 0OecneynBarOIINX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00yUarOIINXCS;

- MOJIBEICHUE O0YYaroLIUXCs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBS3U
MaTeMaTHKH M OKPYXKAOIEero Mupa, MIOHMMaHUE MAaTEMAaTUKHU KaK YacTH OOLIel KyIbTyphl
4eJI0BEYECTBA;

- pa3BUTHE HHTEJUIEKTyaJbHBIX U  TBOPUYECKHUX  CHOCOOHOCTEH  oOywarommxcs,
MO3HABATENIBHOW aKTUBHOCTH, WCCIEIOBATENbCKIUX YMEHUH, KPUTHYHOCTH MBIIUICHUS,
MHTEpeca K U3y4YEeHHIO MaTEMAaTUKH;

- ¢opmupoBaHue (YHKIMOHAIBHOW MaTEeMAaTHYEeCKOH I'paMOTHOCTH: YMEHHUS paclio3HaBaThb
MaTeMaTHYeCKUe  acleKThl B pealbHBbIX  JKU3HEHHBIX  CHUTYalHsIX U npu
U3y4CHUH JIPYTUX y4eOHBIX MIPEIMETOB, TPOSBICHHS 3aBHCUMOCTEH H
3aKOHOMEPHOCTEH, (POpMyYIHpOBaTh UX Ha SI3bIKE MATEMATHKHU U CO3JaBaTh MaTeMaTUYECKUE
MOJIENTN, IPUMEHSITh ~OCBOCHHBI  MaTeMaTHYEeCKHW  ammapar JUIsl pelIeHus] MPaKTUKO-
OpPUEHTHPOBAHHBIX 33/]]a4, HHTEPIIPETHPOBATh U OLIEHUBATH MOTYUCHHBIC PE3YIIbTATHI.

10. OCHOBHBIMH JIMHUSIMH COJIEp)KaHHUs Kypca MaTeMaTuKu sBIsAtoTCs: «Yucna u
BBIYUCIICHUS», «Anredpa» («Anredpanyeckue BbIpaXEHUN», «YPAaBHEHUS U HEPABEHCTBAY),
«Havana maremartnueckoro anamuza», «l'eomerpus» («I'eomerpuueckue ¢GuUrypbl U Hx
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cBoiicTBay, «l3MepeHHe TeoMeTpUYECKUX BEIUYMHY»), «BeposSTHOCTP M CTaTHCTHKA».
JlaHHbIE JMHUW pa3BUBAIOTCS MAapaUIeNbHO, KaXJas B COOTBETCTBUHM C COOCTBEHHOM
JIOTHKOH, OJTHAKO HE HE3aBUCHMO OJHA OT APYrOM, a B TECHOM KOHTAKTE M B3aUMOJICHCTBHH.
Kpome »sTOro, mx oOBEIMHSET JOTWYECKas COCTABIIONIAs, TPAJAWLIMOHHO MpPUCYLIAs
MaTeMaTHKEe M TPOHMU3BIBAIOIIAS BCE MAaTeMaTHUECKUE KYpChl U COJEp)KATEIbHBIC JIMHUM.
CdopmynupoBanHoe B DenepanbHOM TroCyJapcTBEHHOM OOpa30BaTeNbHOM CTaHIapTe
cpennero obmero oopasoBanus (nanee - ®I'OC COO) TpeboBaHKME «BIAJACHUE METOIAMHU
JIOKA3aTeNbCTB, AJITOPUTMAMM pEIIeHUs 3a7ad, yMeHue (QopMyIHpoBaTh OIpeeiIeHHUs,
AKCHOMBI U TEOpPEMBI, MPUMEHATh MX, MPOBOAMUTH JIOKA3aTEIbHBIE PACCYXICHHUS B XOJE
pelieHns 3a1ay» OTHOCUTCS KO BCeM Kypcam, a (OpMUpOBAaHHE JIOTHUECKUX YMEHUM
pacmpezensercs o BceM rojiaM 00y4YeHHs Ha YPOBHE CpeHEro o01mero oopa3oBaHusl.

11. B coorBerctBru ¢ ®I'OC COO maremaTnka sSBIsIETCS 0043aTEIbHBIM IPEAMETOM Ha
JTAaHHOM ypoBHE oOpa3oBanus. [IporpamMmoii Mo MareMaTHKe MpeaycMaTpUBAETCs U3yYeHUE
yuebHoro npenmera «MaTemaThka» B paMmkKax TpEX yueOHBIX KypcoB: «Aurebpa u Havana
MaTeMaTHUYeCKOro aHanuza», «['eomerpus», «BeposTHOCTh U cTaTUCTHKaY. DOpMUpOBaHUE
JIOTUYECKUX YMEHUN OCYIIECTBISETCS Ha MPOTSHKEHWH BCeX JieT OoOydeHuss Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMs, a SJEMEHTHI JIOTMKU BKIIOYAIOTCS B COJIEP)KaHUE BCEX
HA3BaHHBIX BHIIIC KYPCOB.

12. Kypc «Anredpa 1 Hauana MaTeMaTUYECKOI0 aHaIM3a» SBJSETCS OJHUM U3 Hauboliee
3HaYMMBIX B IPOrpaMMe CPeIHEro oomero o0pa3oBaHus, MOCKOIbKY, C OJHON CTOPOHBI, OH
o0ecrieynBaeT HMHCTPYMEHTAJbHYIO 0a3y JUII H3YY4EHHUS BCEX €CTECTBEHHO-HAYyYHBIX
KypcoB, a C JpYyrod  CTOpOHBI, (OPMHpPYET  JIOTUYECKOE U aOCTPAKTHOE MBIILICHUE
oOydJaromuxcsi Ha YpOBHE, HEOOXOAMMOM JJsi OCBOEHHS KYypcOB HWH(OPMATHUKH,
00IIeCTBO3HAHMSI, UCTOPHH, CIIOBECHOCTU. B pamkax yueOHOro kypca «Anrebpa u Havana
MaTEeMaTHUYeCKOTO aHalu3a» oO0ydaroluecs OBJaJeBAalOT  YHUBEPCAJIbHBIM  SI3BIKOM
COBPEMEHHOU HayKH, KOTOpast POpMYIHpPYET CBOU JOCTHKEHUS B MaTEMaTHUECKOH opme.

13. Kypc anreOpel W Hadaq MaTeMaTHYEeCKOTO aHAM3a 3aKJIaJbIBa€T OCHOBY IS
YCIICITHOTO OBJIQJICHUS 3aKOHAMH (DH3UKH, XWMHU, OWOJOTHH, TOHHMAHHUS OCHOBHBIX
TEHACHIIMA OJKOHOMHKH W  OOIIECTBEHHOH JKW3HM, TIO3BOJISIET  OPHCHTHUPOBATHCS B
COBPEMEHHBIX MU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO WCIIOIH30BaTh UX B
MOBCEIHEBHOM XM3HU. B ToXe BpeMs oBlajeHHe aOCTPAKTHBIMH M JIOTUYECKU CTPOTUMHU
MaTEeMaTHYECKUMU KOHCTPYKIMSIMH pPa3BHUBAaET YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTHHHOCTH YTBEPKICHHS, HCIIOJIB30BaTh 0000IIEHHWE M KOHKPETH3AIHUIO,
abcTparupoBaHHe M aHAIOTHIO, (POPMUPYET KpeaTUBHOE U KPUTHUYECKOE MBILIeHUE. B xome
U3ydeHHsI anreOphl W Hadal MaTeMaTHYeCKOTO aHajn3a Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi OOy4aromuecs TMOJYJarOT HOBBIA OMBIT pENICHUS TMPUKIAJHBIX 3ajad,
CaMOCTOSITEIFHOTO TIOCTPOSHHSI MaTeMaTHYeCKHX MOJENed peaNbHbIX CHUTyallmid |
WHTEPIIPETAIIMA TTOJYICHHBIX PENICHUH, 3HAKOMATCS C MPUMEpaMHd MaTeMaTHYCeCKHX
3aKOHOMEPHOCTEH B MPHPOJE, HAYKE U B MCKYCCTBE, C BBLIAIOIIUMUCI MATEMATHUYECKUMU
OTKPBITUSIMU M UX aBTOPAMH.

Kypc anrebpsl u Hayal MaTeMaTH4YecKOro aHanmu3a o00najaeT 3HAYUTEIHHBIM
BOCIIUTATEIbHBIM MOTEHIIUATIOM, KOTOPBIN peanusyercs KaK uepe3 y4eOHbIH
MaTepHal, CIIOCOOCTBYIOMHMK (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK WM Yepes
cienupuky ydeOHON ACSATENBHOCTH, TPEOYIOIMIEH CaMOCTOATEILHOCTH, aKKypaTHOCTH,
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IPOJOJDKUTEIPHON  KOHLICHTpAllMM  BHUMAHUS M OTBETCTBEHHOCTH 3a MOJIY4YCHHBIN
pe3yJbTarT.

B ocHoBe meronuku oOyueHHs anreOpe M HayajlaM MaTEMaTHYeCKOro aHAn3a JICHKHT
JESTEIIbHOCTHBIN PUHIUI O0yUEHUSI.

B crpykrype mporpammsl no anreOpe M HadajlaM aHaJIW3a BBIACIAIOTCS CIEAYIOLIUE
coJiepKaTenbHO-METOAUYECKUe JIMHUM: «YHucina u BelUMCICHU», «DyHKIUN U rpadukny,
«YpaBHeHUsT U HepaBeHCTBa», «Havama Marematndeckoro ananmsa», «MHOXecTBa H
JoTuKa». Bce OCHOBHBIE CONEPKATENBHO-METOAUYECKUE JTMHUN U3Y4ar0TCsl HAa MPOTSHKEHUN
JIBYX JIeT 00y4€HHUsl Ha YPOBHE CPEIHEro 00Iero oopa3oBaHMsl, €CTECTBEHHO AOIOIHSIS YT
Jpyra ¥ MOCTENEHHO HACHIIIAACh HOBBIMM TeMaMU M pas3aenamu. JlaHHbBIN ydeOHBIH Kypc
SBIISICTCS HMHTEIPAaTHBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe CoAep)KaHHe HECKOJIBKHUX
MaTeMaTHYECKUX AMCLUIUINH: anredpa, TPUTOHOMETPHS, MAaTEMAaTHUYECKUN aHAIN3, TEOpuUs
MHOXecTB u Apyrue. Ilo mepe Toro kak oOy4aromuecs: OBJIAACBAOT BCE 0ojee MUPOKUM
MaTeMaTHYECKUM allapaTtoM, y HUX IOCIEA0BaTEIbHO (POPMUPYETCS U COBEPLIEHCTBYETCS
YMEHHME CTPOUTH MATEMaTHYECKYI0 MOJECIb pPEAJIbHON CHUTyallud, NPUMEHATb 3HAHUA,
HOJy4eHHble B Kypce «Anredpa M Hayaja MaTeMaTH4YEeCKOrO aHaliu3a», Il pEeLIeHus
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHONW MaTeMaTUYeCKO 3a/laul, a 3aTeM MHTEpPIpPETHPOBAThH
IIOJIy4EHHBIN pe3yibTarT.

CopepxarenpHo-MeTOnMYeCKass  JauMHMSA — «Uucima M BBIYMCIEHUS»  3aBEpIUAET
(dopMHpOBaHNE HABBIKOB UCIOJIb30BaHUS JEHCTBUTENIBHBIX YHCEN, KOTOPOE OBLIO HA4aTo Ha
YpOBHE OCHOBHOro oOmiero obOpazoBanus. Ha ypoBHe cpemnero oOmiero oOpa3oBaHus
ocoboe BHHMMaHWe yaensercs (HOPMUPOBAHHIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIIOUAIOLUX B C€0Sl MCIOJB30BaHUE PA3IUYHBIX (OPM 3aMUCU JAEHUCTBUTEIBHOTO YHUCIHA,
YMEHHME pALMOHAIBHO BBINOJIHATh JEHCTBUS C HHUMHM, JA€JaTh HPUKUAKY, OLEHUBATh
pe3ynbrar. OOydaromuecs MOJy4yaloT HAaBBIKM NPUOIMKEHHBIX BBIUYMCICHUN, BBIMOIHEHUS
JecTBUH ¢ 4YMcIaMM, 3alldCaHHbBIMM B CTaHJapTHOH  (opme, HCIOJIB30BaHUS
MaTEMaTHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHU.

CopepxarenbHasi JUHUS «YpaBHEHUS M HEPABEHCTBa» peaM3yeTcsl Ha MPOTSKEHUU
BCEro 0O0y4eHUsl Ha ypOBHE CpeAHEro o0IIero o0pa3oBaHUs, MOCKOJIbKY B KaX/IOM pasjese
OporpaMMbl  MPEJYCMOTPEHO  pellleHHe COOTBETCTBYOIIMX  3afad. OOydvaromruecs
OBJIAJICBAIOT PA3JIMUYHBIMM METOAAMM PEIICHUS LENbIX, PAlMOHAIbHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JOrapuPMHUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHH, HEPABEHCTB U
ux cucreM. llomydeHHble  yMEHHS  HCIHOJB3YIOTCS MpPH HCCIEA0BaHUU (QYHKIUH C
MOMOUIbIO TPOU3BOJHOM, pEIIeHWH TPHUKIAJAHBIX 33Jad W 3aJad Ha HaXOXKJIEHHue
HauOOJNBIIMX W HaWMEHbIIMX 3HaueHuH GyHKuuu. JlaHHas coaepxaTenbHas JUHUS
BKJIIOUAeT B ce0s Takke (GopMHpoBaHHE YMEHHM BBINOJHATH pacu€Tsl 1Mo  GopMyliaM,
npeoOpa3oBaHUsl LENbIX, palMOHAIbHBIX, MPPANUOHAIBHBIX W TPUTOHOMETPHUECKUX
BBIDQKEHUI, a TakkKe BBIPAXEHUH, COIEpKAIIUX CTeNeHH U Jorapudmsl. braronaps
U3y4eHHIO  anrebpauyeckoro  Marepuana  HpPOMCXOAWT  JajibHEiIlee  pa3BUTHE
QITOPUTMUYECKOTO M a0CTPaKTHOTO MBIIIICHUS OOy4aromuxcs, (HOpMHUPYIOTCS HaBBIKH
JNENYKTUBHBIX pPacCyXJeHUH, pabOThl C CHUMBOJIBHBIMH (opMamH, MpeICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BMJI€ PaBEHCTB M HEpaBEHCTB. Airedpa mpejjiaraer
3¢ (deKTUBHbBIE HMHCTPYMEHTHI JUIsl pEIIeHHUs MPaKTUYECKHX U €CTeCTBEHHO-HAYYHBIX
3a[a4, HaTrJJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.
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CopepxarenbHo-MeTOnMYeCcKasi JMHUA «DYyHKIIUU U TpaQUKU» TECHO MEPEIIETaeTCs C
IPYTHUMH JIMHUSMHU Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 3aHaéT IMOCIIeI0BATEIbHOCTD
U3YYCHUS Marepuana. VI3yueHue CTENeHHOW, IMOKa3aTelabHOU, JorapuMuueckon u
TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOWCTB U rpa)MKOB, UCIOIb30BaHUE (YHKUUN IS
pelieHus 3aaad M3 JPYTHX YYEeOHBIX MPEAMETOB U pealbHOU KU3HU TECHO CBSA3aHO KaK
C MaTeMaTHUYeCKHM aHAaJIW30M, TaK U C pElIeHHEeM YypaBHEHHH U HepaBeHCTB. llpu sTom
Oornbiioe BHUMaHHME yaensercs (OPMUPOBAHHMIO YMEHHS BbIpakaTb (GopMmylaMu
3aBUCHUMOCTH MEXIYy pa3IUYHBIMU BEIMUYMHAMH, HCCIEAOBAaTh IOJIyY€HHbIE (QYHKIINHU,
CTpoOuTh UX rpaduku. Marepuan coaep:KaTeIbHOM JMHUU HAlEJIeH Ha pa3BUTHE YMEHHUH U
HABBIKOB, TTO3BOJISIONINX BHIPAXaTh 3aBUCUMOCTH MEX]1y BEJIMYMHAMHU B PA3IMUHON (opMme:
AHAIUTUYECKOW, rpaduueckoii W cioBecHOW. Ero wu3ydeHme cmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CHOCOOHOCTH K OOOOIICHHWI0O U  KOHKPETU3AIHH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas nuHHAS «Hadama MaTeMaTHYeCKOrO aHaIM3a» MO3BOJISET CYIICCTBCHHO
pacmIiMpuTh KpPyr KaK MaTEeMAaTHYECKHX, TaK W MPUKIAJAHBIX 3a1ad, JOCTYITHBIX
00yJarImUMCs, Y KOTOPBIX MOSIBISICTCS BO3MOXKHOCTh HCCIICZOBATh U CTPOUTH TpaduKu
GYHKIUH, ONpeneNsTh WX HAWOOJBIINE W HAUMCHBIINE 3HAYCHHS, BBIYHCISATH TUIOIIATA
buryp u 00BEMBI TEJI, HAXOUTH CKOPOCTU U YCKOPEeHHSI mporeccoB. CoepikaTenbHast THHUS
OTKPBIBAE€T HOBBIE BO3MOXKHOCTH IIOCTPOEHHUS MaTeMAaTUYECKUX MOJENeld pealbHbIX
CUTyallui, HAXOXK/ICHUSl HAWIYYILIEro PElIeHUs B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHMYECKUX, 3aJadyax. 3HAaKOMCTBO C OCHOBaMH MAaTE€MaTHYEeCKOro aHalu3a
CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OpPMANbHO- JIOTUYECKOTO U KpPEaTUBHOTO
MBINUICHHS, (POPMHUPOBAHUIO YMEHHM pacIiO3HABATH IMPOSBIICHUS 3aKOHOB MAaTEMaTHUKU B
HayKe, TeXHWKEe H WHCKyccTBe. OOydarommecs y3HAIOT O BBIIAIOIIMXCS pe3yJbTaTax,
MOJTYYEHHBIX B XOJIC PAa3BUTHS MaTEMATHKHU KaK HAyKH, U UX aBTOPaXx.

ConepxarenbHO-METOINIeCKas e «MHOXKecTBa " JIOTHKa» B OCHOBHOM
MOCBSIIEHA JJIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOXKECTBEHHBIE MPEICTaBICHUS
MPOHUBBIBAIOT BECh KypPC MIKOJIHHOW MaTeMAaTUKH U MpejiaraloT Hanbosee yHUBEpCAIbHbBIN
S3BIK, OOBbETUHSIONINI BCE pa3/ieibl MATEMATHKHU U €€ MPUIIOKEHHI, OHU CBS3BIBAIOT Pa3HbIE
MaTeMaTHUYeCKue MAUCHUIUIMHBI B eAuHoe 1enoe. [losToMy BakHO [aTh BO3MOKHOCTH
oOyJaroteMycsi MOHUMaTh TEOPETUKO- MHOKECTBEHHBIH SI3bIK COBPEMEHHOW MaTeMaTHUKH U
WCIIOJIb30BATh €T0 JIJISl BRIPAKCHHSI CBOUX MBICIICH.

B xypce «Anrebpa u Hadajla MATEMaTHIECKOTO aHAJIN3a» MPUCYTCTBYIOT TaK:Ke OCHOBBI
MaTEeMaTHIECKOTO MOJICTUPOBAHUS, KOTOPBIC MTPU3BAHBI CHOPMHUPOBATH HABBIKU MTOCTPOCHHS
MOJICJIC  peabHBIX CHTYAIlMid, UCCICIOBAHUS OTHUX MOJICICH ¢ TIOMOIIBIO armapara
anreOpbl 1 MaTeMaTHYECKOTO aHaIN3a U MHTEPIPETalluy MOMy4YeHHBIX pPe3ylabTaToB. Takue
3a/laHus BIUIETEHBI B KAXKIbIM U3 pa3/IelioB MPOrpaMMBbI, TIOCKOJIBKY BeCh MaTepuai Kypca
IMPOKO HCIONB3YETCSl JUIS pELISHUS TPHUKIATHBIX 3aaad. [Ipu pemieHuM peanbHbIX
MPAKTUYECKUX 3a/lad OOydarolluecs pa3BUBAIOT HAONMIOAATETbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH,  aOCTparupoBaThCsi,  HMCIOJB30BaTh  aHAJIOTHI0,  0000maTe U
KOHKPETH3UPOBaTh MpoOsieMy. JleATembHOCTh 10 (OPMHPOBAHUIO HABBIKOB PEIICHUS
MIPHUKJTATHBIX 33]]a4 OPraHU3yeTcs B MPOoIecce H3YyUCHHS BCeX TeM Kypca «Anredpa u Hadasa
MaTEMaTHYECKOTO aHAIIN3ay.

18. BaxHOCTh yueOHOTO Kypca T'€OMETPHH Ha YpOBHE CpPEJHEro o0IIero oOpazoBaHUs
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o0ycioBiIeHa MPaKTUIECKOM 3HaYMMOCTBIO METaNpeIMETHBIX U MPEIMETHBIX
pe3ybTaTOB O0YYEHHs TEOMETPUU B HANPABICHUU JTMYHOCTHOTO Pa3BUTHs O0YyYarOIIUXcs,
¢dopmupoBaHus (HYHKIMOHATBHOW MAaTEMaTHYECKOW T'pPaMOTHOCTH, H3Y4YCHUS JPYrux
y4eOHBIX TUCHUILIMH. Pa3BuTHe y 00yJaromuxcs MpaBWIbHBIX MPEICTABICHUHA O CYIIHOCTH
U TPOMCXOXJICHUN TEOMETPUYECKHX a0CTPAKIMKA, COOTHOIIECHUH PEAIbHOTO U UICAIBHOTO,
XapakTepe OTPaKECHUS MATEeMaTHYECKOW HAayKOW SIBICHHHA M TPOIECCOB PEaJbHOrO MUDA,
MeCTe TeOMETPHH B CHCTEME HAyK W POJIM MAaTEMAaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUU W B TIPAaKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAyYHOTO MHUPOBO33PCHHS
00yJaromuxcsi, a TAKXKE KaueCTB MBIIIICHUS, HEOOXOIUMBIX JIJISl JIalITAllid B COBPEMEHHOM
oOuiecTse.

I'eomerpust sBIsieTcss ONHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CpEAHEro OOIIero
00pa3oBaHus, TaK Kak 00eCIeYnBaeT BO3MOKHOCTh U3YUEHHsI KaK JTUCIUILINH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbInUIeHHE, (HOPMUPYEMOE MPU H3YYCHHH OOYYAIOIIMMUCS MOHSITUHHBIX
OCHOB TEOMETPHU W TOCTPOCHHU IIECTIOYKH JIOTUYECKUX YTBEPXKICHUN B XOJC PEUICHHS
TFCOMETPUYCCKUX 3alla4y, YMEHHE BBIIBUTATh U ONPOBEPraTh THIIOTE3bl HEMOCPEICTBCHHO
UCTIOJIB3YIOTCS TIPH PEIICHUU 3a/1ad €CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca
buzuku.

YMeHHne OpHEHTHPOBAThCS B MPOCTPAHCTBE HUIPAET CYHIECTBEHHYIO pOJb BO BCEX
o0macTsix  NeATeNbHOCTH  uenoBeka.  OpueHTanuss  4eloBeKa  BO  BPEMEHHU H
NPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHUE €ro COIMAIbHOrO ObITHS, (hopMa OTpaKeHHS
OKpPYXKAaIOIIer0 MHpa, YCIOBHE YCIHEIIHOTO IMO3HAHUS M aKTUBHOTO TNpeoOpa3oBaHUs
neiicrButensHOCTH. OnepupoBaHHE NPOCTPAHCTBEHHBIMM OOpa3aMu OOBEAMHSAET pa3Hble
BUbI YUeOHON U TPYZOBOH NEATENBHOCTH, SABISETCS OJHUM U3 NMPO(HECCHOHATBHO BaXKHBIX
Ka4ecTB, IOPTOMY aKTyaslbHa 3a7ada (OPMHUPOBAHHS Y O0yUArOIIUXCS MPOCTPAHCTBEHHOTO
MBIIUIEHHUS] KaK Pa3HOBHIHOCTH OOPAa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTUYECKOHN EATETLHOCTH 110 MHOTUM HaIlPABICHHSIM.

Ilenp ocBoeHust mporpammsl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
oOyueHuss — oOmieo0pa3oBareabHOEe M OOILIEKYJIBTYPHOE pPa3BUTHE OOYYAIOIIMXCS uepe3
oOecrieyeHHe  BO3MOXKHOCTM  TPUOOpETEHHs] ©  HCIOJNB30BAaHHUA  CHUCTEMAaTHYECKUX
TE€OMETPUYECKUX 3HAHUHA U JICHCTBHM, CIIEU(PHUIHBIX T€OMETPHH, BO3MOKHOCTH YCIIEIITHOTO
NpOJIOIDKeHUs ~ 00pa3oBaHUSl IO  CIIEHUAIBHOCTSM, HE  CBSI3aHHBIM C MPHKJIATHBIM
UCTIOJIF30BaHUEM TEOMETPHH.

ITpropuTeTHBIMU 3a/JauaMH OCBOCHHUS yueOHOTo Kypca «I eoMeTprun» Ha 6a30BOM ypOBHE
SIBIISTFOTCSL:

- (hopMHUpOBaHME TPEACTABICHUS O TE€OMETPUHN KaK YaCTU MHPOBOM KYJIbTYpPbl U OCO3HAHUE
e€ B3aMMOCBSI3U C OKPY>KAIOLIUM MUPOM;

- opmMupoBaHme TpeACTAaBICHHWS O  MHOTOTPAaHHMKAX W TeJax BPAalICHUsS KakK O
BOKHEHIINX MaTeMaTHYECKUX MOJIENSIX, TO3BOJSIFOIIMX OMHCHIBATh M HM3Yy4aTh pa3HbIE
SIBIICHHSI OKPYKAIOIIETO MUPA;

- (opmupoBaHMe yMEHHs pacro3HaBaTh Ha YEPTE)kKaxX, MOJEISIX U B pPEATbHOM MHPE
MHOTOTPaHHHKH U TeJla BPaIllCHNUS;

- OBJAJEHHE METOJaMH peUIeHMs 3aJad Ha T[OCTPOCHUS Ha  HU300paskeHHsIX
IPOCTPAHCTBEHHBIX QUTYD;
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- popMUpOBaHKE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O MHOTOTPAaHHHUKAX U Telax
BpalllEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

- OBJIQJICHHWE alNTOPUTMAMH pPELICHHS OCHOBHBIX THUIOB 3ajad, (OpMHUpPOBAaHHE YMEHUS
IIPOBOAMTDH HECIIOKHBIE JOKA3aTENIbHBIE PACCY)KJIEHUS B XOJI€ PELLIEHUSI CTEPEOMETPUUECKUX
3a/1a4 ¥ 3a]1a4 C PAKTUYECKUM COJICPKAHUEM;

- pa3BUTHE UHTEIUIEKTyallbHBIX W  TBOPYECKUX  CIOCOOHOCTEH  oOyuaromuxcs,
MIO3HABATEJIbHOW aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHHUM, KPUTUHUHOCTH MBILIJICHUS;

- ¢QopmupoBanue (GYHKIUOHATIBLHOW T'PAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU: YMEHHE
pacro3HaBaTh MPOSIBICHUS F'€OMETPUYECKHX  IMOHSATHH, OObEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYallUsiX M MPH HM3YYCHUH JPYIHX Y4YeOHBIX IPEIMETOB,
NPOSIBJIICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POPMYIMPOBATH UX HA S3BIKE TEOMETPHH U
CO3/aBaTb F€OMETPUUECKUE MOJIEIH, IPUMEHATh OCBOCHHBIN T€OMETPUUECKUI ammapar JUis
pelIeHNs TPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATh U OLIEHUBATH [1OJIyYE€HHBIE
pe3yNbTaThI.

OTIUYUTENBbHON 0COOEHHOCTHIO MPOTPaMMBbI 10 TE€OMETPHUH SBIISETCS BKIIOYEHHE B KYpPC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3a7ay, pEIIaeMbIX Ha YPOBHE HWHTYHTHBHOTO
MO3HAHUS, M ONpeAenEHHbIM O00pa3oM oOpraHU3oBaHHas padoTa Haa HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIIIJICHUS, CTUMYJIUPYET
IIPOTEKaHNE UHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K JAJIbHEHIIEMY U3YUEHUIO NIPEAMETA.

[Ipennourenune oTHa€rcst HArIAIHO-KOHCTPYKTMBHOMY METOAY OOydYeHus, TO €cCTb
TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOU
JesTeNIbHOCTH. Pa3BUTHE TPOCTPAaHCTBEHHBIX MPEACTAaBICHUN Yy oOydarommxcs B Kypce
CTEPEOMETPUN TPOBOJUTCS 3a CUET pEIHICHMs 3aJad Ha CO3JaHHE IPOCTPAHCTBEHHBIX
o0pa3oB M 3ajjau Ha OINEpHUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue obpasza
IPOBOJUTCS C OMOPOI Ha HArMSAHOCTb, & ONIEPUPOBAHUE 00PA30M — B YCIIOBHUSX OTBIICUEHUS
OT HarIAJHOCTH, MBICJIEHHOT'O U3MEHEHUS €TI0 UCXOIHOTO COAEPKaHUS.

OCHOBHBIMU COJIEpKATENIbHBIMU JIMHUSAMHU Yy4eOHOro Kypca «l'eoMeTpus» SBISIOTCS:
«MHororpanHuKN», «lIpsMbIe U IITIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», « Bekropsl
U KOOpJMHATHI B MpocTpaHcTBe». DopMupoBaHUe JIOTHYECKUX YMEHUHN pacrpeaesnsercs He
TOJIBKO TI0 COJIEp’KaTeNbHBIM JIMHHUSIM, HO WU IO ToAaM OOy4YyeHHUS Ha YpOBHE CpPEIHEro
o011ero oopa3oBaHus.

Conepxanne 0Opa30BaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3ybTaTaM OCBOEHUS
IPOTPaMMBbI 110 TEOMETPHH, PACTIPEIEIEHHBIM 110 To1aM 00yUeHHsI, CTPYKTYPHPOBAHO TAKUM
o0pa3oM, YTOOBI OBJIAJICHHE TE€OMETPUUYECKUMH TOHITUIMHU u HaBbIKAMH
OCYIIECTBIISIOCH ~ TOCJENOBAaTeIbHO U IOCTYNATeIbHO, C COOMIOJEHUEM MpPHUHIIMIA
MPEEeMCTBEHHOCTH, YTOObl ~ HOBbIE  3HAHUS  BKJIIOYAJIHWCh B OOIIyIO CUCTEMY
TEOMETPUUYECKUX  TMPEJCTABICHUNA  OOYyYaIOIMXCs, paclupsis U yriyosnss e€, oOpa3ys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

19. VYueOHubiii Kypc «BeposTHOCTP M CTaTHCTUKa» 0a30BOr0 YpOBHS SIBIISETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoOBHS OCHOBHOM
mkoisl. Kypc mnpennasHaueH s (opMUpoBaHMS y OOYYaIOMIMXCS CTaTHCTHYECKOM
KYJIBTYPbl M ITOHMMAHMS POJIM TEOPUU BEPOSTHOCTEH KaK MaTEMaTHMYECKOIO0 MHCTPYMEHTa
JUIST U3yYEHUs CIy4alHBIX COOBITHH, BENMYMH W mporeccoB. [lpm wu3ydeHmm Kypca
o0oramaroTcs mpeIcTaBiIeHHs] 00yJaloUXcs O METO/IaX MCCIEIOBAaHUS U3MEHYMBOTO MHUPA,
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pa3BUBAETCs MOHUMAHUE 3HAYUMOCTH 1 OOIIIHOCTH MAaTeMaTHUECKUX METOJIOB IMO3HAHUS KaK
HEOTBHEMJIEMOW YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

Conepxkanue Kypca HalpaBj€HO Ha 3aKpEIUICHUE 3HAHUM, MOJYYEHHBIX MPU HU3YYCHHUH
Kypca OCHOBHOM IIKOJIBI M Ha pPa3BUTUE NPEACTABICHUW O CIyYalHbIX BEJIWYMHAX M
B3aMMOCBS35IX MEXIY HUMH Ha BaXKHBIX IPUMEPAX, CIOKETbl KOTOPBIX MOYEPIHYTHl W3
OKpy)KawIiero wmupa. B pesynprate y 0OydYaromuxcs JODKHO chopMUpoOBaThCS
MIpEACTaBICHHE O Hambosee YHMOTpeOMTEIbHBIX M OOIIMX MaTEeMaTUYECKHX MOJETAX,
UCIIOJIB3YEMBIX  JIJII  ONHCAHWS  AHTPOTIOMETPUYECKHX U JAeMOorpadUyecKUX BEITUYHH,
MOTPEITHOCTE B pa3IMUHbIE POJAa HM3MEPEHUSAX, JIMTEIBHOCTH O€30TKa3HOW paboThl
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U MTPOLIECCOB B OOIIECTRBE.

B cooTBercTBMM ¢ yKa3aHHBIMHU IIEJISIMH B CTPYKType y4ueOHOro Kypca «BeposTHOCTh H
CTATUCTUKA» CPEJAHEH IIKOJbI Ha 0a30BOM YypPOBHE BBIJCICHBI CJCAYIOIINE OCHOBHBIE
conepkarenbHble JTUHUM: «ClydaiiHble COOBITHUS U BEPOSATHOCTUY», «CiydaiiHble BEJIUYUHBI U
3aKOH OOJIBIIIUX YHCEI.

Baxnyro JacTh Kypca 3aHUMAacT HU3y4YCHHE F€OMETPUYECKOTO M
OMHOMHAIBLHOTO pACIpEeACIiCHUd M 3HAKOMCTBO C HMX HENPEPHIBHBIMH aHAJIOTAMH —
MOKa3aTeJIbHBIM U HOPMaJIbHBIM PacCIpeACICHUSIMMU.

Copepxanne nuHUM «CrydyaiiHple COOBITHUSI U BEPOSTHOCTU» CIY)KHT OCHOBOM s
dbopMupoOBaHUA TPEACTABICHUI O pachpelesieHnd BEpPOSATHOCTEH MEXIy 3HaueHUSIMU
CIIyYailHBIX BEJIMYHH, & TakKe JTa JMHHS HEeoOXoaWMa Kak 0a3a JuIs M3ydeHUs 3aKOHa
OonpmmMx ymced — (PYHIAMEHTAIBHOTO 3aKOHA, JCHCTBYIOIIETO B NPHUPOJE U OOIIECTBE U
UMEIONIET0 MaTeMaTudeckyro (opmanusanuro. CaM 3aK0H OONBIIMX YHCET MpeiaractTcs B
03HAaKOMHTENIbHON (hopMe C MUHUMAIBHBIM UCTIOJIb30BaHUEM MaTEMaTHYECKOTOo (popmanu3ma.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIyYalHBIMU BEIWYMHAMH, AKLIEHTUPYIOT BHUMAaHUE
0o0y4JaromuXxcsi Ha OMUCAHUHM W M3YYCHHH CIIYYalHBIX SBICHHHA C MOMOIIBI0 HEMPEPHIBHBIX
¢byaknuii.  OCHOBHOE  BHHMMAaHHE  YAENSETCS  IOKa3aTedIbHOMY U HOPMaJIbHOMY
pacmpefieieHusM, MPU STOM TMperoyiaraeTcs O3HAKOMHUTEIbHOE H3ydeHHe Mmarepuana 0e3
JIOKa3aTeJIbCTB MPUMEHSIEMBIX (DAKTOB.
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2. INTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

B pe3ynbrate uzyuenus yuebHoro npeamera «MaTemaTuka CTyIEHT T0JKEH CPOPMUPOBATH CIEAYIOIINE PE3YIbTaThl:

1) JMYHOCTHBIE

B pPE3YyIbTAaTC U3YUCHUA MAaTCMATUKHU HAa YPOBHC CPCAHCTO O6IH€FOO6pa3OBaHI/IH y 06yt1a101ueroc;1 6y,ZLYT C(I)OpMHpOBaHLI CJICAYyrOmuUe JIMYHOCTHBIC
PE3YyJIbTaThI:

Ouenka 10CTHKEHUA
npucymcmeue Ha
. Opranusanus (npucy
PesyabTatr Yrounennslii pesyabsrat @OII 3aHAMUU, yYyacmue 6
AOCTUKEHUS
BbINOTHEHUU Y4eOHbIX
3a0ay u pegexcuu)

I'PAKAAHCKOI0 BOCIIMTAHUSA:

JIPrB1 chopMUpOBaHHOCTH TPAXKAAHCKON | CPOPMUPOBAHHOCTh TPAKIAHCKOW —TO3ULIUU
MO3UIIMK 00YYarOIerocst Kak akTUBHOTO U | oOydarolierocs Kak aKTUBHOTOU
OTBETCTBEHHOI'O WIEHA POCCUICKOIO OTBETCTBEHHOI'0 WIEHAa POCCUICKOro 00IIeCcTBa,
o011ecTBa; MIPEACTABICHUE O MATEMATUUYECKUXOCHOBAX
(YHKIIMOHUPOBAHMSI PA3JIMYHBIX CTPYKTYP,
SIBJICHU, TIPOLIEYp I'PaXkIaHCKOTo 00I1ecTBa
(BBIOOpBI, OTIPOCHI U IPYrO€), YMEHUE
B3aUMOJICICTBOBATh C COLIMAIIbHBIMU
WHCTUTYTaMH B COOTBETCTBHHU C UX (PYHKIUAMU U
Ha3HAYCHUEM

[IpakTrueckoe 3aHsATHE
[IpakTuyeckas pabora

JIPrB2 0co3HaHue cBOMX OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB U
KOHCTUTYITMOHHBIX TIPaB M 00s3aHHOCTEH, | 00s13aHHOCTEH, YBaXKEHHUE 3aKOHA U TIPABOTIOPSIIKA
yBa)XEHUE 3aKOHA U MPABOIOPSIIKA;

[IpakTuueckas pabora
[IpakTuyeckoe 3aHsTHE

JIPTB3 IIPUHATHE TPAAUIUOHHBIX | IPUHATUC TPAAUIVOHHBIX HAOWMOHAJIBHBIX,

HpaKTI/I‘{eCKOG 3aHATUC
HallMOHAJIbHBIX, O6H.IC‘-ICJ'IOB€‘{CCKI/IX O6IJ.I€‘I€J'IOBC‘-I€CKI/IX T'YMaHUCTHYCCKUX U
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TYMAaHUCTUYECKUX M JEMOKPATHYECKHUX
IIEHHOCTEH;

AEMOKPATUUCCKUX HGHHOCTCﬁ

[TpakTuueckas pabota

JIPre4 TOTOBHOCTD MIPOTUBOCTOATH
UJICOJIOTHHM 3KCTPEMHU3MA, HAIlMOHAIM3MA,
kceHodoOouu, JTUCKPUMHUHAITIH 10
COLIMAJIbHBIM, PEITUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM;

TOTOBHOCTb ITPOTHBOCTOSTH UJICOJIOTHH
IKCTpEeMH3Ma, HallMOHAIN3Ma, KCeHOhoOuH,
JUCKPUMHHAIIMH 110 COITUATBHBIM, PEITUTHO3HBIM,
pPacoBBIM, HAIIMOHAJLHBIM IIPU3HAKAM

HpaKTI/I‘ICCKOG 3aHATHUC

[TpakTuueckas pabota

JIPTBS TOTOBHOCTH BECTH COBMECTHYIO
JeSTEIbHOCTh B MHTEPECaX IPa)kIaHCKOTO
obmiecTBa, y4acTBOBAaTh B
CaMOYITPaBICHUH B
001eo0pa3oBaTeNbHOM  OpraHu3alul U
JIETCKO-FOHOIICCKUX OpraHHU3allusX;

TOTOBHOCTH BECTH COBMECTHYIO JICITEIBHOCTD B
MHTEpECcax rPayKJIaHCKOro 00IIeCTBa, y4acTBOBATh
B CaMOYIIpaBJIECHUH B 00111€00pa30BaTEIbHOM
OpraHu3aIiH U JIETCKO-FOHOIIECKUX
OpraHu3aIHsIX

[IpakTrueckoe 3aHsATHE

TectupoBanue

JIPrB6 ymeHue B3aUMOJAEHUCTBOBaTH C
COLIMAJIbHBIMU WHCTUTYTaMH
COOTBETCTBUM C HUX (QYHKUMSIMH U
Ha3HA4YCHUEM;

o~}

YMCHHC BSaHMOI[efICTBOBaTL C COIHMaJIbHBIMHU
HHCTUTYTaMH B COOTBETCTBUU C UX (1)YHKI_II/I$IMI/I u
Ha3’HA4YCHHUEM

IIpakTueckoe
3aHATHE

TectupoBanue

JIPrB7 TOTOBHOCTH K TyMaHUTapHOU M
BOJIOHTEPCKOU I€ATEIbHOCTH;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU
JEeATEIbHOCTH

[IpakTrueckoe 3aHsATHE

TectupoBanue

NATPHOTHYECKOr0 BOCIIUTAHUSA:

JIPnBl copmupoBaHHOCTE poCCUMCKON
IPaXIaHCKOU UJCHTUYHOCTH,
MaTPUOTH3Ma, yBAXKEHUS K  CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTU IEpPE]
Ponunoii, ropaoctu 3a cBOW Kpau, CBOIO
Ponuny, cBOI1 A3bIK M KyJIbTYpY, IPOLLIOE
M HaCcTOsIlee  MHOTOHALMOHAJIBLHOTO
Hapona Poccuu;

c(hOpMUPOBAHHOCTh  POCCUUCKOM
TPAKJAHCKOW  HMJIEHTUYHOCTH, YBAXKCHHS K
MPOLIJIOMY M HACTOAIIEMY POCCUICKON
MaTEMaTHKH, LEHHOCTHOE OTHOILIEHUE K
JOCTUKEHHUSIM POCCUMCKUX MaTEMaTUKOB U
POCCUICKOM MAaTeMaTUYECKOM IIKOJIBI,
WCTIOTB30BaHNUE ITUX JIOCTHKEHUHN B IPYTHX
HayKaX, TEXHOJOTHSIX, chepax SKOHOMHUKHU

TectupoBanue

TectupoBanue

OTHOIICHUEC K
CHMBOJIaM,

JIPIB2  1eHHOCTHOE
rOCyJ1apCTBEHHBIM

HEHHOCTHOC OTHOIICHHUE K IOCYAapCTBECHHBIM
CHUMBOJIaM, ICTOPUYICCKOMY U TPUPOJAHOMY

TectupoBanue
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HUCTOPUYECKOMY u IPUPOTHOMY
HacjeAulo, MaMsITHUKAM,  TPaIUIUsIM
HaponoB Poccun, noctmxenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX U

Tpyxne,

HaCJIEIUI0, TaMATHUKAM, TPaJAULUSIM HapOJOB
Poccun, nocruxxennsam Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUAX U TPYIE

TectupoBanue

AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUS

JIPnuB1 oco3HaHWe MyXOBHBIX IIEHHOCTEU
POCCHIICKOT0 Hapo/1a;

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO
Hapoja, copMUPOBAHHOCTh HPABCTBEHHOT'O
CO3HaHMS, STUYECKOTO MOBEICHHUS, CBA3aHHOTO C
MIPaKTUYECKUM NIPUMEHEHUEM JOCTHKEHUM HayKu
U JAESTETbHOCTHIO YUEHOTO, OCO3HAHUE TUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOr0 Oy1yIIero

CaMocTosiTenbHbIe
TBOpUYECKHE PabOTHI

[IpakTuueckas pabora

JIPnuB2 c(OpMHUPOBAHHOCTh | CPOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHM, CaMOCTOSTIEHbLE

HPAaBCTBEHHOTO  CO3HAHMSA, OSTHYECKOTO | STUYECKOTO IMOBEICHUS ITpaktiueckas paboTa
TBOpUYECKHE PabOThI

NIOBEJICHMSI;

JIPauB3 CIIOCOOHOCTD OLICHUBATh | CIIOCOOHOCTDH OIICHUBATh CUTYAIMIO U TPUHUMATD

CUTyallUl0 W NPUHUMATh OCO3HAHHBIE
pellIeHusl, OpPUEHTHPYSICh HAa MOpPaJIbHO-
HPAaBCTBEHHbBIE HOPMBI U [IECHHOCTH;

OCO3HAHHBIC PCUICHUA, OPUCHTUPYACH HA
MOPaAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU

CaMocTosiTenbHbIE
TBOpYECKUE pabOThI

[IpakTuyeckas pabora

JIPnHB4 oOCO3HaHHME JWYHOTO BKJIaJa B
MMOCTPOCHUE YCTOMUMUBOTO OYAYIIETO;

OCO3HaHME JIMYHOT'O BKJIaJia B IOCTPOEHUE
YCTOWYMBOTO OyIyIIEro

CamocTosiTenbHbIE
TBOpYECKUE pabOTHI

[IpakTnueckas pabora

JIPDHBS OTBETCTBEHHOE OTHOIIEHHE K
CBOMM POJIUTENSIM U (WJIN) APYTUM YJIeHaM
CeMbH, CO3JJaHHI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO NIPUHATUA LIEHHOCTEN
CEeMEMHOM JKH3HM B COOTBETCTBUHM C
TpaauuusiMu Hapo10B Poccnu;

OTBETCTBEHHOE OTHOLLEHUE K CBOUM POJUTEISAM U
(wM) IpyruM YjieHaM CeMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO NPUHATHS LICHHOCTEN
CEeMEMHOMN )KM3HU B COOTBETCTBHUHU C TPATULUSIMU
HaponoB Poccun

CaMocTosiTenbHbIE
TBOpYECKUE pabOThI

[IpakTuueckas pabora

ICTCTHYCCKOTO BOCIIMTAHUA

JIPacB1 acTeTnyeckoe OTHOLIEHUE K MUDY,
BKJIIOYAsE ACTETUKY ObITa, HAY4YHOTO U

OCTETUYCCKOC OTHOIICHHUE K MHUPY, BKIIIOYas
ICTCTUKY MATCMATHYCCKUX SaKOHOMCpHOCTeﬁ,

CaMoCTOSTENbHBIE
TBOpUYECKHE pabOTHI
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TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPy
U OOIICCTBEHHBIX OTHOIICHHMIH;

00BEKTOB, 3a/ay, peEIICHUH, pacCyKICHUH,
BOCIIPUUMYHUBOCTH K MATEMAaTUYECKUM acIleKTaM
pa3IMYHBIX BHJIOB HCKYCCTBA

TBopueckas pabora
[IpakTnueckas padbora

JIP3cB2  cnocoOHOCTH  BOCHPUHHUMATH
pa3IuYHbIC BUJBI UCKYCCTBA, TPAAUINH U
TBOPYECTBO CBOEr0 M JAPYrHMX HapOJOB,
OLIyIIaTh SMOIMOHAJIBHOE BO3/CHCTBHE
HCKYCCTBA;

CIOCOOHOCTh BOCIPUHUMATD PA3TUYHbIC BUIBI
HCKYCCTBA, TPAJIULMK U TBOPUECTBO CBOETO U
JPYTUX HapOJO0B, OLIYLIATh 3MOLMOHAILHOE
BO3/ICHCTBUE UCKYCCTBA

CamocrosTenbHbIe
TBOPYECKUE pabOThI

TBopueckas pabora
[pakTuueckas pabota

JIP>cB3 yOexAeHHOCTh B 3HAYUMOCTHU ISt
JIMYHOCTH U OOIIECTBA OTEYECTBEHHOIO U

MHUPOBOT'O UCKYCCTBA, 9THUYECKUX
KYJIbTYPHBIX TpaJulMd W HAPOJHOIO
TBOPYECTBA,

Y6G)I(I[6HHOCTB B 3HAYUMOCTH OJIA JIMYHOCTH U
06HIGCTB3. OTCYCCTBCHHOT'O 1 MUPOBOT'O
HCKYCCTBA, OTHUYCCKUX KYJIbTYPHBIX TpaI[I/II_[I/Iﬁ n
HapOJHOI'0 TBOpUCCTBA

CaMoCTOSTEIBHBIE
TBOpYECKHE PaOOTHI

TBopueckas pabora
[IpakTuueckas pabora

JIP3cB4 rOTOBHOCTH K CaMOBBIPAXXEHUIO B

pa3HbIX BHAAX MHCKYCCTB4, CTPEMIICHHUC
IMPOABJIATH Ka4yeCTBa TBOp‘IGCKOﬁ
JIMYHOCTH,

TOTOBHOCTB K CAMOBBIPAXKCHUIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMJICHUE TIPOSIBIIATh Ka4eCTBA
TBOPYECKOM JINYHOCTH

CamocTosiTenbHbIe
TBOpUYECKHE PabOTHI

TBopueckas paborta
ITpakTuyeckas pabora

(l)l/l3l/l‘leCKOF0 BOCIIUTAHUSA:

JIPPB1 chopmMupoBaHHOCTH 370pPOBOTO U
6e30macHoOro oOpasa KHU3HH,
OTBCTCTBCHHOI'0O OTHOIICHHUA K CBOCMY
3/I0pOBBIO;

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSATH
MaTeMaTHYECKHE 3HAHUS B NHTEPECAX 340POBOI0O
u 6e30macHoro 00pasa >KU3HHU, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
MUTaHUe, cOalaHCUPOBAHHBIN PEXXUM 3aHITHI U
OT/bIXa, peryispHas pu3nyeckas akTUBHOCTB),
(u3MUeCcKOoe COBEPILICHCTBOBAHHUE MPHU 3aHATHUSIX
CIOPTUBHO- 03J0POBUTEIBHON AESTEIbHOCTBIO

[IpakTrueckue 3aHATHS

TBopueckas paborta
[IpakTuyeckas pabora

JIP$GB2 motpebHOCT, B (DU3MUECKOM | MOTPEOHOCTH B (PU3HUECKOM
COBEpILIEHCTBOBAHUH, 3aHATHSIX | COBEPLIEHCTBOBAHWM, 3aHATHUAX CIIOPTUBHO-

N N [IpakTrueckue 3aHsATHS
CHOPTUBHO-03/J0POBUTEIHHON 03710POBUTEIHHON JESITETbHOCTHIO TBopueckas paborta
JESITEIbHOCTBIO; IIpakTuyeckas pabora
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JIPGB3 aKkTHBHOE HENPHUATHE BPEIHBIX
MPUBBIYEK WM HHBIX (POPM TPUUUHEHUS
Bpena (PU3MUECKOMY M TMCHUXHYECKOMY
3J10pOBBIO;

aKTHBHOE HETIPUATHE BPEIHBIX MPUBBIYEK M HHBIX
¢dopM npuunHEeHHs Bpena pU3nUecKoMy U
MICUXHYECKOMY 310POBbBIO

HpaKTI/I‘IeCKI/Ie 3aHATUA

TBopueckast pabora
IIpakTuyeckas pabora

TPYAOBOr0 BOCIIMTAHHUSI:

JIPTB]l rOTOBHOCTH K Tpyady, OCO3HAHHUE
LIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTb K  TPYyAy, OCO3HaHHE
IEHHOCTH  TPYIOJIOOWs,  HMHTEpPeC K
pa3nuIHBIM cepaM podheCcCHOHATLHOM
NeSITeIIbHOCTH, CBSI3aHHBIM C MATEMAaTUKOM U ¢
MPUIIOKEHUSMHU, YMEHHUE COBEPIIATh OCO3ZHAHHBIN
BBIOOD Oynyiieit mnpodeccuu U peaaTn30BbIBATH
COOCTBEHHBIE )KM3HEHHBIC TUIAHBI, TOTOBHOCTH U
CIOCOOHOCTh K MaTEMAaTUYECKOMY 00pa30BaHUIO
¥ CaMOOOpa30BaHMIO HA MPOTHKECHUU BCEH
KH3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
pEIIeHIH MTPAKTUYECKHX 33/1a4 MaTeMaTHIECKOM
HaTpPaBJICHHOCTH

HpaKTI/I‘IeCKI/Ie 3aHATUA

TBopueckas paborta
[MpakTiueckas padboTa

JIPTB2 TOTOBHOCTh K AKTUBHOM
JESTEIBHOCTH TEXHOJIOTMYECKON U
COLIMAJIbHOU HaIlpaBJICHHOCTH,
CIOCOOHOCTh WMHHUIIUUPOBATh,
IJIAaHUPOBATh u CaMOCTOSITEJIbHO

BBITOJHATDL TaAKYI0 JCATCIbHOCTD,

TOTOBHOCTH K aKTUBHOM JIEATEIHbHOCTH
TEXHOJOTHYSCKON M coIaIbHOM
HaIpaBJIEHHOCTH, CTIOCOOHOCTh HHUITUUPOBAT,
IUIAHUPOBATh U CAMOCTOSTEIILHO BBIMNOJIHATh
TaKyI0 JEATEIIbHOCTh

[IpakTrueckue 3aHATHS

TBopueckas paborta
[IpakTuyeckas pabora

JIPTB3 wuHTepec K pa3inyHbIM cdepam
npodeccuoHaIbHON NeSITebHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oyayuieil mpodeccur U pearn30BHIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIAHBL;

MHTEpPEC K pa3IMuHbIM chepam
po¢eCCHOHATIBHOM 1eATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOp OyAyILIe
npodeccur U pean30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TUIaHbI

[IpakTrueckue 3aHsATUS

TBopueckas paborta
[IpakTuyeckas pabora

JIPTB4 TOTOBHOCTH U CIIOCOOHOCTH K
o0pa3oBaHMI0O U C€amMo0Opa30BaHUIO Ha

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU

HpaKTI/I‘-ICCKI/IC 3aHATUA

TBopueckas paborta
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IPOTAXKCHUU BCEH KHU3HU,

[TpakTnueckas pabota

IKOJOIrH4e€CKOro BOClIMTaHus .

JIP3B1 chopmupoBaHHOCTH
9KOJIOTMUYECKOH KYJIbTYphl, HTOHUMAHUE
BIIUSIHUS COLIMATBHO-PKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOIHON U
COLIMAJILHOW CPEeJIbl, OCO3HAHUE
rJ100aJIbHOTO XapaKTepa IKOJIOTUYECKUX
po0em;

c(OPMUPOBAHHOCTH 3KOJIOTUUECKON KYIbTYPHI,
MMOHMMAHHE BIUSHUS COLUATBHO- SKOHOMHUYECKHIX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U
COILIMAJIBHOU CpeJibl, 0CO3HAHUE TT100aTBbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOsieM, OpUEHTALIUS
Ha IPUMEHEHUE MAaTEeMAaTHICCKUX 3HAHUM JUIS
pelIeHus 3a/1a4 B 00J1aCTH OKpY>Karollei cpepl,
TUTAHUPOBAHUE MTOCTYITKOB U OLICHKH WX
BO3MOXKHBIX MOCJIECTBUH TSl OKpYKaro1en
Cpelbl

[IpakTrueckue 3aHATUS

TBopueckas pabora
[IpakTnueckas padbora

JIP3B2 muiaHuMpOBaHHE U OCYLIECTBIICHUE
JEUCTBUMA B OKpYXKawIEHd cpene Ha
OCHOBE 3HAHUS IeNell  yCTOWYMBOro
Pa3BUTHS YEJIIOBEUECTBA;

IUTAHUPOBAHHE U OCYLIECTBICHUE ACHCTBUIL B
OKPY’KaIOIleH Cpeie Ha OCHOBE 3HAHUS Lelei
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA

[IpakTrueckue 3aHATUS

TBopueckas pabora
[IpakTuueckas pabora

JIP3B3 aKkTUBHOE HENpUATHE JEUCTBUA,
MPUHOCSIINX BPE] OKPYKAOIIEN CPENE;

AKTHUBHOE HENPUATHE IEHCTBUM, MPUHOCIIINX
BpEJl OKPYXaIOIIEH cpee

[IpakTrueckue 3aHATHS

TBopueckas paborta
ITpakTuyeckas pabora

JIP>B4 YMEHHE IIPOTHO3UPOBATH
HeOJIaronpusiTHbIC JKOJIOTUYECKHE
MIOCJIEICTBUS IPEANPUHUMAEMBIX

JNENUCTBHMN, MPEAOTBPAIATh UX;

yYMEHHE MPOrHO3UPOBATh HEOJIArONpUsTHbIE
JKOJIOTUYECKHE MTOCIEACTBUS IPEANPUHIMAEMBIX
JENCTBUMN, IPEAOTBPALATh UX

HpaKTI/IquKI/Ie 3aHATUA

TBopueckas pabota
[IpakTuueckas pabora

JIP3B5 pacmupenue omnbita JeATeIbHOCTH
9KOJIOTMYECKON HAIIPaBIECHHOCTH;

pacIIpeHNe ONbITa AEATEIbHOCTU
9KOJIOTUYECKON HAIlPaBICHHOCTH

[IpakTrueckue 3aHATUS

TBopueckas paborta
IIpakTuyeckas pabora

HMCHHOCTH HAYYHOT'O IMO3HAHUSA:

JIPuunl copMupoBaHHOCTH
MHUPOBO33PEHUs, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBEHHOHN MPaKTHKH,

IIpakTueckue
3aHSITHSI, TBOPUYECKUE
paboThI

TBopueckas paboTa
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O6H.[€CTB€HHOI71 MMPaKTUKHW, OCHOBAHHOI'O HA | IOHHUMAaHUC MaTeMaTH4YeCKOM HAaYKH KakK C(bepbl HpaKTI/I‘ICCKaﬂ pa60Ta

JMAIore KyJlbTyp, CIIOCOOCTBYIOLIETO 4eJI0BEYECKOH EATEIIbHOCTH, ITAMOB €€
OCO3HAHMIO CBOETO MECTa B pasBUTHS M 3HAUYUMOCTH JUISl pa3BUTHS
MOJINKYJIBTYPHOM MHPE; LMBUJIN3ALIMH, OBJIAICHNE SI3bIKOM MaTEMAaTUKU U

MaTeMaTUYeCKOU KyJIbTypOl Kak CpeACTBOM
II0O3HAHUS MHpPA, TOTOBHOCTH OCYLIECTBIIATH
MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO JIEATEIbHOCTh
VHJIMBUIYQJILHO U B TPYIIINE

2) MeTampeIMeTHbIE
B pesynbTare n3yueHus MaTeMaTUKU Ha yPOBHE CPEAHEro ooiieroodpazoBanus y ooyuaromerocs 0y1yT copMUpoBaHbl TO3HABATEIbHBIC
YHHUBEpCaJbHbIE yueOHbIE AEMCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE YUeOHBIE JEHCTBYS, PETYJISITUBHBIE YHUBEPCAJIbHbBIE YUeOHbIE
NEICTBUS, COBMECTHAs! I€ATEIbHOCTD.

Pesyabrar YY B3aumocssa3p YY/I ¢ cogep:kanueM y4e0HOro O ranu3ams Ouenka
npexvera l())chlceHI:m OCTI:/I)KCHI/IH
Tunossle 3axaun popmuposanus YY /1 (POII) ! !

OeJaaaenue YHUBEPCAJIBbHBIMHA y‘-leﬁl—[l)lMI/l NO3HABATEJbHLIMHU IeHCTBUSIMMU:

a) 0a30BbIe JJOTHYECKHE JIeHiCTBHSL:

MP6nal camocTosATENbHO BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE

(bopMyIMpOBATh M AKTYyaTU3UPOBAThH NPU3HAKY MAaTEeMaTHYECKUX OOBEKTOB, TOHATHH,

npobyeMy, paccMaTpuBaTh ee OTHOUIEHUN MEXy MOHATUSAMH, POPMYIUPOBATH Bremonnenue 3aganuii Ha | CaMocTosATeIbHbIE

BCECTOPOHHE; OIIPEIEICHUS TOHATUH, YCTaHABIUBAThH MIPAKTUYECKUX 3aHATUAX | TBOPYECKHUE 3aJaHUS
CYLIECTBEHHBIH MPU3HAK KJIACCU(PUKALUHY, 10 TIPEIMETY

OCHOBaHMsI 111 0000IICHNS U CPaBHEHUSI, KPUTEPUH
IPOBOJIMIMOTO aHAJIM3a

MP6nn2 yCTaHaBJIMBATh | BOCOPUHUMATh, OPMYIHNPOBATH U IpeoOpa3oBbiBaTh | BhionHeHue 3aqaHmii Ha
CYLLIECTBEHHBIN IIPU3HAK WM | CY’KJICHHUS: YTBEpAUTEIbHBIE U OTPULIATEIIBHBIE, MIPAKTUYECKUX 3aHATUAX
OCHOBaHUS JUISL CpPaBHEHHS, | €TMHUYHbIC, YACTHBIE U 00IIIME, YCIOBHBIE 10 IPEJIMETY CamocTosiTebHbIE
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KJaccuukanuu u 0000IICHUS;

TBOPYCCKUC 3aaHU

MP6i3 OTIPECTISATh eIH
JeATeILHOCTH, 3a/1aBaTh MapamMeTpbl W
KPUTEPUU UX JOCTUKCHUS,

J€J1aTh BBIBOABI C UCITIOJIB30BAHUEM 3aKOHOB JIOTHUKH,
JEIYKTUBHBIX U UHIYKTUBHBIX YMO3AKIOUEHUH,
YMO3aKJIOUYEHUH 10 aHAJIOTHUHU

Brimmonnenue 3amanui Ha
MPAKTUYECKUX 3aHATUAX
10 TIPEIMETY

CaMocCTOSTEBLHBIE
TBOPYECKUE 3aJ]aHUS

MPO6n14 BBISBIATH 3aKOHOMEPHOCTU H

BBIABJIATH MATCMATHYCCKUC 3aKOHOMCPHOCTH,

IPOTHBOPEUYUs] B PACCMATPUBAEMbIX | B3aMMOCBSI3U U IPOTHBOpEYMs B (pakTax, Brimonnenue 3anannii Ha

SIBJICHUAX JaHHBIX, Ha6JIIOZIeHI/I$[X U YTBCPKIACHUAX, MPAKTUYCCKUX 3aHATUAX CamocTosTe/IbLHBIE
npeniaraTb  KpUTEPHUHU I BBIABICHMS 10 NIPEAMETY TBOPUYECKUE 3aJaHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHI

MPO6aa5 BHOCUTH KOPPEKTHBBI B | BBIOMpaTh crioco0 penieHus yueOHo! 3a1auun

JACATCIBbHOCTD, OLICHUBATh (CpaBHI/IBaTI) HCECKOJIbKO BAPUAHTOB PCHICHUS, Bremomanenue 33,Il21HI/II>i Ha

COOTBETCTBHE  pE3YJIbTATOB  LEJSM, | BBIOMpaTh HanboJee MOAXOIAIUN ¢ y4ETOM MIPAKTHUYECKUX 3aHATUAX CamocTosiTenbHbIe

OLICHUBATh PUCKHU HOCJIGI[CTBI/IfI CaMOCTOATCIIBHO BBIACIICHHBIX KpI/ITepI/IeB) o NpcaAmMETy TBOPYCCKUC 3aaHN

JESITEIIbHOCTH;

MP61116 pa3BuBaTh KPEaTUBHOE | IPOBOJUTH CAMOCTOATEIBHO I0OKA3aTENbCTBA

MBIIIJICHUE TPU PEIICHUU KU3HEHHBIX
npoOem;

MaTeMaTHYeCKUX YTBEP)KICHUH (psIMbIE U OT
IIPOTUBHOT0), BBICTpaMBaTh apryMEHTAlUIO,
IIPUBOJUTH IPUMEPHI U KOHTPIIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIbI

Brimmonnenue 3aganuii Ha
MPAKTUYECKUX 3aHATHUSIX
10 IIPEAMETY

CaMocCTOSTEILHBIE
TBOpUYECKUE 3aJaHUS

0) 0azoBbIE HCCIeA0BaTEIbCKHE JIeliCTBHS:

MP6ual BmageTh HaBbIKaMU Yy4eOHO-
HCCIEA0BATEIbCKOM M NPOEKTHOMU
NesITEeNIbHOCTH, HAaBBIKAMHU DPa3pelIeHUs
npo0em;

UCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI
MHCTPYMEHT [103HaHUs, GOPMYyJIUPOBATH BOIPOCHI,
¢duKcupymolue NpoTuBoOpedne, npoodiemy,
yCTaHaBIMBaTh UCKOMOE U JIaHHOE, (POPMHUPOBATH
TUIIOTE3Y, ApI'yMEHTUPOBATH CBOIO IO3ULUIO,
MHEHHE

BrinonHeHue 3agaHuii Ha
MPaKTUYECKUX 3aHATUAX
0 TPEIMETY

CaMocTOSTeIIbHEIS
TBOPYCCKUC 3aaHUA

MPOua2 cnocoOHOCTE M TOTOBHOCTDH K

MNpoBOAUTL CaAMOCTOATCIIBHO CHJlaHI/IpOBaHHBIﬁ

CaMOCTOSITEIbHOMY TOHWCKY METOJIOB | DKCIIEPUMEHT, HCCIEIOBAHUE MO YCTAHOBIECHUIO Brimmonnenue 3aganuii Ha
peleHus MPAKTUYECKUX 3a7a4, | 0COOEHHOCTEN MaTEMAaTHUECKOr0 00BEKTA, SIBIEHMUS, MPAKTUYECKUX 3aHATUAX CaMocTOSTEIbHbIE
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MPUMEHCHHIO  Pa3JIMYHBIX ~ METOJIOB | IIPOIECCa, BBIABICHHUIO 3aBUCUMOCTEH MEXTY IO MPEAMETY TBOPYECKHE 3aJaHUS
IMO3HAHUS,; 00BEKTaMU, SIBJICHUSIMH, TTPOI[ECCAMHU

MPoOwuzn3 OBJIaJICHVE BHJIaMH | CAMOCTOATEIHLHO (OPMYIUPOBATh 0000IIEHUS U

JESATELHOCTH TI0 TOJIYYEHUIO HOBOTO | BBIBOJIBI IO PE3y/IbTaTaM MPOBEAEHHOTO

3HaAHUS, €ero WHTEPIIPETALMH, | HAOJFOICHHUS, UCCIICOBAHHMSI, OIICHUBATh Brimonnenue 3aganuii Ha CamocTosITeIbHBIE

npeoOpa3oBaHUI0 W TMPUMEHEHHUIO B
Pa3IUYHBIX YUYEOHBIX CUTYAIHIX, B TOM
qHuciae TMPH CO3JAaHUM YYEOHBIX W
COIMAJIbHBIX POCKTOB,;

JIOCTOBEPHOCTH TIOJYYCHHBIX PE3yJIbTaTOB, BBIBOOB
“ 000011IeHNIT

MPAKTUYECKUX 3aHATUSAX
0 MpEeAMETY

TBOPYCCKUC 3aJaHU

MP6un4  ¢opmupoBaHue HAYIHOTO
TUMA MBIIUICHUS, BJIaJCHUE HAyYHOH
TEPMUHOJIOTHEH, KITIOYEBBIMH
HOHSTHSAMHU U METOJIAMH;

MMPOrHO3MpOBaTh BO3ZMOKHOC Pa3sBUTHUC ITpoLECCa, a
TAK¥XKEC BbIJIBUI'aTh ITPCAIIOIOKCHHA O €I'0 Pa3BUTUU B
HOBBIX YCJIOBHAX

Brlinonnenue 3aganuii Ha
MPAKTUYECKUX 3aHATHUSIX
0 MPEAMETY

CaMocCTOSTEIBHBIE
TBOPYECKUE 3aJaHUS

MPO6unS craButh u (GopMyTupOBaTH

CTaBUTH ¥ (POPMYITHPOBATH COOCTBECHHBIC 3a]]a4 B

COOCTBEHHBIE 3aJa4uu B 06p330B8.TeJ'IBHOI7I ACATCIbHOCTH U XXU3HCHHBIX Breimonnenue 3a,I[aHI/II>'I Ha

O6p330BaTCJH)H0ﬁ JACATCIBHOCTHU " | CUTyalluiax MPAKTUYCCKUX 3aHATUAX CaMocCTOSTEIIbHEIC
JKU3HCHHBIX CUTYAlHIX, o NpCAMETY TBOPYCCKUC 3aJaHU
MP6I/I}16 BBISBJIATH MNPUYUHHO- | BBIABJIATE NPUYNHHO-CJICACTBCHHLIC CBA3HU U

CICICTBCHHBIC CBA3HU H | aKTYaJIU3UPOBATH 3a/1a4y, BBIABUT'ATh THIIOTE3Y €C Brimonnenue 3a,I[aHI/II>'I Ha

AKTyaJIMU3UpPOBaTh 3aJda4dy, BbIABUIATH | PCIICHHA, HAXOANUTb APpIrYMCHTHI IJIA JOKA3aTCIIbCTBA MPAKTUYCCKUX 3aHATUAX CaMocCTOSTEIIbHEIC
rumnoTesy €€  pClICHuA, HaXOdWUTh | CBOUX YTBep)KHCHHﬁ, 3a4aBaTh MMapaMCTphl U o nNpeaAMETy TBOPYCCKUC 3aaHUA

apryMeHThI JJIs J10Ka3aTeIbCTBA CBOMX
YTBEPXKICHUN, 3a7aBaTh NapaMeTpsl U
KPUTEPUHU PELICHUS;

KPUTEPUU PELICHUS

MP6ua7 ananu3upoBaTh MOJIYYEHHBIE B
XOJI€ PEILICHM 3a]a4M pe3yNbTaThl,
KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSIX;

AHAJIU3UPOBATH IMMOJIYYCHHBIC B XOA€ PCUHICHUA
3aaa4u pe3yJIbTaTbl, KPUTUYCCKU OLICHUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHUC B
HOBBIX YCJIOBHAX

Brimmonnenue 3aganuii Ha
MPAKTUYECKUX 3aHATUAX
10 TIPEIMETY

CaMocCTOSTEIIbHEIS
TBOPYCCKUEC 3aJaHUA

MP6ui8 naBath OIIEHKY HOBBIM

JaBaThb OICHKY HOBBIM CUTYyallusAM, OICHHUBATb

Brimonnenue 3aganuii Ha
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CHUTYaIUsIM, OLICHUBATh
pUOOPETEHHBIN OIBIT;

MPUOOPETEHHBIH OMBIT

MIPAKTHUYECKUX 3aHATUAX
110 IIPEIMETY

CamocTosTelIbHBIE
TBOPYCCKUC 3aJaHU

MPOun9 paspabdarsiBaTh miaH
pereHust MpoOIeMBbl C yUeTOM aHaIN3a
UMEIOIINXCS MAaTePHATBHBIX U
HEMaTepUaIbHBIX PECypPCOB;

pa3palaThIBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM
aHaJIn3a UMEIOIINXCSI MaTepUaTbHBIX U
HeMaTepualbHBIX PECYpPCOB

BrinonHnenue 3aganuii Ha
MPAKTUYECKUX 3aHATHUIX
10 MPEIMETY

CamocTosTelIbHBIE
TBOPYCCKUC 3aJaHU

MPOun10 ocymiecTBisTh
IIeJICHAIIPABJICHHBIHN TOUCK TIEpeHOCa
CPEJICTB U CIIOCOOOB JIEHCTBHS B
po(hecCHOHALHYIO CPENY;

OCYILECTBJIATH LI€JICHANIPABICHHBIN IOUCK epeHoca
CPE/ICTB U CIIOCOOO0B AeHCTBUS B IPO(ECCHOHATIBHYIO

cpeny

BrinosHeHue 3aganuii Ha
MPAKTUYECKHUX 3aHATHUAX
10 TPEIMETY

CamocTosTelIbHbIE
TBOPYCCKUC 3aJaHN

MP6uall ymeTh mepeHOCUTh 3HAHUS B
MO3HABATEIIbHYI0 W MPAKTUYECKYIO
00JIaCTH JKU3HEAEITEILHOCTH;

YMCThH IIEPCHOCUTL 3HAHNA B ITIO3HABATCIIbHYIO U
MMPAKTUYCCKYIO obnactu KHN3HCACATCIIbHOCTH

BrinosHeHue 3aganuii Ha
MPAKTUYECKHUX 3aHATHUAX
10 TIPEIMETY

CamocTosTelIbHbIE
TBOPYCCKUC 3aJaHN

MP6unl2  ymeTb  MHTETrpHpPOBaTh | yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX

3HaHUSI W3  Pa3HBIX TPEJAMETHBIX | MPEIMETHBIX 00IacTe BrinonHenue 3a1anuii Ha

obuacTeii; IIPAKTUYECKUX 3aHATUAX CamocTosiTenbHbIE
110 NIPEAMETY TBOPUYECKHE 3aJaHUS

MP6unl3 BbIBUraTh HOBBIE WJIEH, | BBIIIBUTaTh HOBBIE UJIEH, IpEAJIaraTb OpuruHaibHpie | Bpimonnenue 3amanuii Ha | CaMocTosTenbHbIE

npeJularath OpUTMHAIBHBIE TOIXOAbI U
pelieHus;

noAXOAbl U pCHICHUSA

MIPAKTUYECKUX 3aHATUAX
10 IIPEIMETY

TBOPYCCKUC 3aaHUA

MP6un14 craBuTh Npo6aemsl 1
3a7a4H, TOMYCKAIOIINe
aJIbTepHATHBHbIE PEILICHMS;

CTaBUTb HpO6J’ICMBI " 3a71a4u, JOITyCKaromune
AJIbTCPHATUBHBIC PCIICHUA

Brimonnenue 3aganuii Ha
MPAKTUYECKUX 3aHATHUSIX
10 IIPEAMETY

CaMocCTOSTEILHBIE
TBOPUYECKUE 3aJaHUS

B) padora ¢ unopmanmeii:

MPpul Bragers HaBBIKAMH MOJTYYEHHS
nH(pOpMallUM W3 HMCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIBHO OCYILECTBIATh

BBISIBIIATH 1e(DUINTH HHOOPMALIUU, TAHHBIX,
HEO0OXOMMBIX ISl OTBETA Ha BOIIPOC U JIJISl PEIICHUSI
3a1a49u

Brimonnenue 3aganuii Ha

MOMCK, aHalM3, CHCTEMAaTH3alliil0 | MPAKTUYECKUX 3aAHATHUSIX [IpakTnueckas
WHTEPIPETALUAIO nHpopManuu 10 IPEAMETY pabota
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pa3IMYHbIX BUJIOB u bopm
MPEACTABICHUS;

MPpu2 co3naBath TEKCThI B Pa3IUYHbBIX
dopMaTtax ¢ y4eTOM Ha3HAYCHHUS
uH(popMallUd U IeJIeBOM ayIuTOpuH,

BbIOMpATh HHPOPMAIIUIO U3 UCTOYHUKOB Pa3IUYHbBIX
TUIOB, aHAJTU3UPOBAThH, CUCTEMATU3UPOBAThH U
MHTEPIPETUPOBATH MHPOPMALIUIO PA3TUYHBIX BUJIOB

BrinonHnenue 3aganuii Ha
MPAKTUYECKUX 3aHATHUIX

BbIOMpast ONTHMAJIbHYIO ¢dopmy | u hopM mpeacTaBICHUS 10 TIPEAMETY [TpakTuueckas
IIPEJICTABICHNS] ¥ BU3YyaIU3aliH; pabota
MPpu3 oneHuBaTh JIOCTOBEPHOCTH, | CTPYKTYPHPOBATh HH(POPMALIUIO, TIPEACTABIATH €€ B

JETUTUMHOCTD uHpopManuy, ee | pa3MuHbIX (hopMax, WILTFOCTPUPOBATH I'padUuecKu Brimonnenue 3axannii Ha

COOTBETCTBUE MPABOBBIM M MOpPaJIbHO- MIPAKTUYECKUX 3aHATUAX [IpakTuueckast
TUYECKUM HOPMaM; 110 IPEAMETY pabota
MPpu4 ncnonp3oBathk CpeacTBa HCII0JIb30BaTh CPEJCTBA HH(POPMAILIMOHHBIX U

MH(GOPMALIMOHHBIX U KOMMYHMKAI[MOHHBIX TEXHOJIOTUH B PEILIEHUN Brimonnenue 3anganuii Ha
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH B KOIHUTHUBHbBIX, KOMMYHUKaTUBHBIX U MPAKTUYECKUX 3aHATUAX

pELIEHNN KOTHUTUBHBIX, OpraHU3alMOHHBIX 3a/1a4 C COOJII0JCHUEM 10 NIPEAMETY [TpakTnyeckas
KOMMYHHMKATHUBHBIX U OPraHU3allMOHHBIX| TPEOOBaHUM SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, pabota
3ajau ¢ coOr0IeHueM TpeOOBaHUI TMTHEHBI, pecypcocOepeKeHus1, IPaBOBbIX U

SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, | ATHUYECKUX HOPM, HOPM MH(OPMALIMOHHON

TMTHEHBI, pecypcocOepexeHus, Oe3omacHoCTH

MIPaBOBBIX U ATUYECKUX HOPM, HOPM

MH(OPMaIMOHHOM 6€30MacHOCTH;

MPpu5 BJIAJIETh HaBbIKaMU | OIIEHMBATh HaJE&KHOCTh UHPOPMAIIIH 110 BelnmonHenue 3ajannii Ha

pacrno3HaBaHUs u 3alIUThI | CAMOCTOATENBHO C(HOPMYINPOBAHHBIM KPUTEPUSIM IIPAKTUYECKUX 3aHATUAX [TpakTnueckas
uH(popmanuy, MH(pOpMallMOHHON 10 TIPEIMETY pabota

0€30IIaCHOCTH JINYHOCTH.

OBnaueHne YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMHA [

eCTBUAMM:

a) o01eHme:

MPol ocymniecTBiasiTh KOMMYHUKAIUU
BO BceX cepax KHU3HU;

BOCIIPUHUMATh U (POPMYJUPOBATH CYXKIEHHUS B
COOTBETCTBUU C YCIOBUSMH U IEJIIMU OOLIEHMUS,
SCHO, TOYHO, TPAMOTHO BBIPAJKaTh CBOIO TOUKY

Brinonnenune
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3peHUs B YCTHBIX U MIMCbMEHHBIX TEKCTaX, 1aBaTh IPAaKTUYECKUX paboT ITpakTnueckas
IIOSICHEHUS 110 X0y PELICHUS 3a/1a4H, pabota
KOMMEHTHPOBATh MOJYyYCHHBIN PE3ysIbTaT
MPo2 pacno3HaBath HeBepOalbHbIE | B X0€ 00CYKICHHUS 3a7aBaTh BOIPOCHI MO CYLIECTBY
CpencTBa o01eHus, IIOHUMaTh | 00CyKAaeMoM TeMbl, TPOOJIEMBI, pelIaeMoi 3aauu,
3HAYCHHUE COLIMAJIBHBIX 3HAKOB, | BBICKa3bIBaTh MJICH, HALICJICHHBIC HA ITIOUCK PELICHMUS, Beinonuenue
pacrno3HaBarhb IIPEANIOCBIIKU | COMOCTABIIATh CBOU CYXKACHUS C CYKICHUAMU IPAaKTUYECKUX paboT [TpakTnyeckas
KOH(UIMKTHBIX CHTYyallMd W CMSTYaTh | IPYTUX YYaCTHHKOB JHAJIOra, OOHAPY>KUBAThH pabora
KOH(QJINKTBI, pa3ianyre ¥ CXOACTBO MO3HULNN, B KOPPEKTHOU
dopme hopMynHpoBaTh pa3HOTIIACHS, CBOU
BO3pa)KEHUs
MPo3 BIIAJIETh Pa3JIMYHBIMU | IIPEACTABIIATH PE3YyJIbTAThl PELIICHUS 3a/1a4H, IIpaxkTnueckas
criocobamu o01eHus U | DKCIIEPUMEHTA, UCCIEA0BaHNUs, IPOEKTA, Brinonnenue pabota
B3aUMOJCUCTBUS; CaMOCTOSITENIHO BEIOMPATh (hopMaT BHICTYIIJICHUS C NPaKTUYECKUX paboT
yu€TOM 3a/1a4 NMPE3EHTALUU U 0COOCHHOCTEH
ayIUTOPUU
MPo4  apryMEeHTHpOBaHHO  BECTH | apryMEHTHMPOBAHHO BECTH JUAJIOT, YMETh CMArYaTh
JMAJIOT, YMETh CMAr4aTh KOH(JIUKTHbIE | KOHQIMKTHBIE CUTYal[u1 Beinonuenue [IpakTrnueckas
CUTYalluH; PAaKTUYECKUX paboT pabota
0) coBMecTHasi 1eATeJIbHOCTD:
MPcnl noHumaTe W MCIONB30BATh | COCTABIATH IJIAH, AJITOPUTM pELIECHUs 3a]a4d,
[IpEUMyILECTBa KOMAaHJIHOU U | BBIOMpaTh CIOCOO pEeLIeHUs C yYETOM UMEIOIUXCs
UHIUBUAYAIBHON paboThI; PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, Beinonuenue [IpakTrueckas
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI NPAaKTUYECKUX paboT pabota
pelnieHuit ¢ yuéToM HOBOM MHpOpMaIun
MPcn2 BeIOMpaTh TEMAaTUKy M METOJbI | BHIOMPATh TEMATUKY U METObI COBMECTHBIX
COBMECTHBIX JEWCTBUH C y4eTOM | JAEUCTBUM C yUETOM OOIINX UHTEPECOB U Beimonuenue [IpakTrnueckas
OOIIMX HWHTEPECOB M BO3MOXHOCTEW | BO3MOKHOCTEH KaXKIAOTo 4ieHa KOJUIEKTHBA NPAaKTUYECKUX paboT pabota

KaXJ10ro 4JIC€Ha KOJIJICKTHUBA,

MPcn3 npunHuMatrh 1ieidi COBMECTHOMU

IMPUHHUMATH LCJIN COBMECTHOM ACATCIIBHOCTH,
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JCATCIIBHOCTH, OpPraHu30BbIBATH u

OpPraHru30BbLIBATH U KOOPAUHUPOBATHb HeﬁCTBHH 10 €€

KOOPAMHUPOBATh JEUCTBUS IO €€ | JOCTUKEHHIO: COCTABJIATH IUIAH JICUCTBUM, Beinosinenue
JOCTUKEHUIO: COCTaBJISITh IUTaH | pacOpeneNiaTh POJIU C yI€TOM MHEHUN Y4aCTHUKOB MPAKTUYECKUX padoT [IpakTuueckas
NEUCTBUM, paclpeiesiaTh pPOJUu € | OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOThI pabota
y4eToM MHEHUI Y4aCTHUKOB
o0CyKIaTh pe3yabTaThl COBMECTHOM
paboTHI;
MPcn4 oueHuBaTh KauyeCTBO CBOETO | OLIEHMBATh KAYECTBO CBOETO BKJIAJIA U KAXKIOTO
BKJIaJ]a ¥ KQKJIOTO YYaCTHUKA KOMaH/bI | yYaCTHUKA KOMaH/IbI B OOIIUNA pe3yabTaT 1o Brimmonnenue [TpakTudeckast
B 00IIMIA pe3ybTaT O pa3pabOTaHHBIM | pa3pabOTaHHBIM KPUTEPUSIM NPaKTUYECKUX paboT pabora
KPUTEPUSIM;
MPcnS mnpennaratb HOBBIE MPOEKTHI, | Mpejaratb HOBbIE TPOEKTHI, OIICHUBATh UJIEU C
OLICHUBATh WJEU C TO3HMIMHU HOBU3HBI, | TO3UIIMH HOBU3HBI, OPUTHHAIILHOCTH, TPAKTUYECKON Brimmonnenue [TpakTuueckast
OPUTHHAIILHOCTH, MPAKTUYECKON | 3HAUMMOCTH MPAKTUIECKUX padoT pabora
3HAYUMOCTH;
MPcn6 koOopAMHUPOBATH U BBINOIHATH | KOOPAUHUPOBATH U BBIOIHATH PA0OTY B YCIOBHSIX
paboTy B  YCIOBHUSX  pEAlTbHOTO, | pealbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO Brinonnenue [IpakTnueckas
BUPTYQJIBHOTO ¥ KOMOWHHMPOBAHHOTO | B3aUMOJEHCTBUS MPaKTUYECKUX padboT pabora
B3aUMOJICICTBUS;
MPca7 ocCymecTBisTh IMO3UTHUBHOE | OCYIIECTBISATh MO3UTHBHOE CTPATErMYECKOE
CTpaTEernyeCcKoe MOBEJICHUE B | IOBEJACHUE B PA3TMYHBIX CUTYALUAX, IPOSBIISTh Brinonnenue [TpakTudeckast
pPa3IMYHBIX  CHUTYyallUsiX, TMPOSBIATH | TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUITUATHBHBIM MPaKTUYECKUX padboT pabora
TBOPUECTBO U BooOpakeHHe, ObITh
WHUITUATHBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMYU PEryJsiTHBHBIMU 1€CTBHAMM:

a) cCaMOOpPraHu3alus:

MPcol camocTOsTeNbHO OCYIECTBIISITh | BIIaJ€Th HaBbIKAMH [T03HABATEIBHON pediekcun Kak
MO3HABATENIbHYIO JIEATEbHOCTb, OCO3HAHUA COBEPIIAEMbIX ACHCTBUN U Ha teopernueckux [IpakTuueckas
BBISIBIIATH MPOOJIEMBI, CTABUTH U MBICJIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB, 3aHATHUAX pabora

(dbopMynrpoBaTh COOCTBEHHBIE 3314l

BJIAACTH criocodoamMu CaAMOITPOBCPKH, CAMOKOHTPOJIA
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B O6pa30BaTCHBHOﬁ JCATCIbHOCTH U
JKU3HCHHBIX CUTYAlHAX,

mponecca u pe3yiibTara peIICHuA MaTeMaTHu4eCcKoi
3aJa4du

MPco2 caMOCTOSTEILHO COCTaBIISATH

NpEeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOBHUKHYTH

IUIaH pELIEHUs] NPOOJIEMbl C YYETOM | IIPU PELIECHUU 3a7aul, BHOCUTh KOPPEKTHUBbI B Ha Teopernueckux [TpakTuueckas
HUMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX | JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, 3aHATHAX pabota
BO3MO>KHOCTEH U MPEAIIOYTEHUN; JTAHHBIX, HAWJICHHBIX OMIMOOK, BBISIBICHHBIX
TPYAHOCTEN
MPco3  paBaTh  OLIEHKY  HOBBIM | OLIEHMBAaTh COOTBETCTBUE pE3yjbTaTa LEIH U
CUTYaLUsIM; YCIOBUSM, OOBSICHATh IPUYUHBI JOCTHKEHHS WU Ha Teopetnueckux [TpakTnueckas
HEJOCTH)KEHUSI PE3YJIbTATOB €S TEIIbHOCTH, 3aHATUAX pabora
HaXOJIUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OIBITY
MPco4 pacimpsaTs paMKu y4eOHOTO pacumpsATh paMKH y4eOHOI0 IIpeMeTa Ha OCHOBE
IpeMeTa Ha OCHOBE JIMYHBIX JIMYHBIX MPENNOYTEHUN Ha Teopernueckux [IpakTnueckast
IIPEANIOYTEHUN; 3aHATHAX pabota
MPco5 nenaTh 0CO3HaHHBIN BBIOOD, JIeJ1aTh OCO3HAHHBIN BBIOOpP, apIryMEHTHUPOBATh €T0,
apryMeHTHpOBaTh ero, OpaThb OpaTb OTBETCTBEHHOCTD 3a PELICHUE Ha Teopetnuecknx [TpakTnueckas
OTBETCTBEHHOCTH 3a PEIICHHUE; 3aHATHAX pabota
MPco6 onieHuBaTh NPUOOPETEHHBIH OLICHUBATh MPUOOPETEHHBIN OMBIT
OIIBIT; Ha Teopetnuecknx [TpakTnueckas
3aHATHAX pabota
MPco7 criocobcTBOBATH CHOCcOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO
(OpPMHPOBAHUIO U MTPOSBIECHUIO HIMPOKOM 3pYIUINH B pa3HbIX 00JaCTIX 3HAHUH,
LIMPOKOM dPYIULIMH B PA3HBIX MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHbIN U Ha Teopetnuecknx
o0acTax 3HaHUH, TOCTOSHHO KYJIbTYpPHBIN YPOBEHb 3aHATHAX [IpakTrueckas
MOBBIIIATH CBOIM 00pa3oBaTeNbHbIN U pabota

KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MPck1 naBaTh OIIEHKY HOBBIM
CUTYyalUsIM, BHOCUTh KOPPEKTHUBBI B

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ MHAMBUIYAIbHOH paboThI IpH

PII1 OVII.01.03 MaremaTuka

Crpanuna 25 u3 53




JCATCIbHOCTD, OLICHNUBATDH

pPEIICHUN yLIe6HBIX 3aaa4, IPUHUMATh OCJIb

Ha teopernueckux

COOTBETCTBHUE PE3YJITATOB LIEIISIM; COBMECTHOM AESATENbHOCTH, IIJIAHUPOBATh 3aHATHUSAX [IpakTuueckas
OpraHHU3aIII0 COBMECTHOI pabOThI, paclpeaesiTh pabota
BUBI paboT, JOTOBAPUBATHCS, 00CYKAATh MPOIIECC U
pe3ynbTaT paboThl, 000011aTh MHEHHUS HECKOIBKHUX
J0JIen
MPck2 Bnaziers HaBbIKaMHU y4acTBOBaTh B IPyHHoBbIX (opmax paboOThI
MO3HABATEIILHON peICKCUU KakK (oOcyxnenusi, 0OOMEH MHEHUH, Ha reopernueckux
OCO3HAHUs COBEPIIAEMbIX JIEHCTBUN U | «MO3TOBBIE IITYPMBI» U UHBIE), BHIIOIHATH CBOIO 3aHATHUAX [IpakTnueckas
MBICJIUTEIIBHBIX MPOIECCOB, UX 9acTh pabOThI U KOOPAHMHUPOBATH CBOM JICUCTBHS C pabora
pe3yabTaTOB U OCHOBAHMIA; JpYrUMU WIEHAMH KOMaH/bl, OLIEHUBATh Ka4€CTBO
CBOEro BKJIa/Ia B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS
MPck3 ucnons30BaTh MpUEMbI UCIIOJIb30BATh IPUEMBI PEIICKCUH JIJIS OLICHKH
pediekcuu 1S OLEHKU CUTYalluH, CUTYalliH, BBIOOpA BEPHOTO PELICHHUS Ha Tteopernueckux [IpakTnueckas
BbI0OpA BEPHOT'O PEHICHHUS; 3aHATUAX pabora
MPck4 ymeTp OLEHHMBaTh PHUCKH U | YMEThb OLEHUBATh PUCKU U CBOEBPEMEHHO
CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 | IPUHUMATD PEIICHUS TI0 UX CHUKEHHUIO Ha Tteopernueckux [TpakTuueckas
UX CHU)KEHHUIO; 3aHATHUAX pabota
B) SMOIMOHAJIbHBIH HHTEJJIEKT, NPeAnoJaraouuii copMMpoBaAHHOCTD:
MP5sul camoco3HaHus, BKIIFOYAIOMIEr0 | CAaMOCO3HAHMS, BKIIFOYAOIIEr0 CIIOCOOHOCTh
CHOCOOHOCTH TOHUMATh CBOE MMOHUMATh CBOE AYMOIIMOHAIILHOE COCTOSIHUE, BUJIETh
SMOILIMOHAIBHOE COCTOSIHUE, BUIETh HaIpaBJIEHUs Pa3BUTHs COOCTBEHHOU Ha Tteopernueckux
HaMpaBlIEHUs Pa3BUTHS COOCTBEHHOMN HYMOIIMOHANBHOM Cepbl, OBITh YBEPEHHBIM B ce0e 3aHATHUAX [IpakTnueckas
SMOILIMOHAIBHOM cepbl, ObITh pabota
YBEpEHHBIM B cebe;
MP53u2 camoperynmpoBaHusi, CaMOPETYJIIMPOBAHUS, BKIIFOUAIOIIETO CAMOKOHTPOJIb,
BKJIFOYAIOILIEr0 CAMOKOHTPOJIb, YMEHUE | YMEHUE IPUHUMATh OTBETCTBEHHOCTD 34 CBOE
MIPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJICHUE, CTIOCOOHOCTH a/IalITUPOBATHCS K Ha Teopernueckux
NOBEJICHHE, CTIOCOOHOCTh SMOIIMOHAJIBHBIM U3MEHEHUSIM U TPOSIBIISITh 3aHATHUAX [IpakTuueckas
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AJIalITUPOBATHCA K OMOIIMOHAJIbBHBIM
HU3MCHCHUAM U IIPOSBIIATH I‘I/I6KOCTB,
OBITE OTKPBITHIM HOBOMY;

FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY

pabora

MP5u3 BHyTpeHHEH MOTHBALIUH,
BKJIIOYAIOIIEN CTPEMIICHHE K

BHYTPEHHEN MOTHBALIMH, BKJIIOYAIOIIEH CTPEMIICHUE
K JOCTHKEHUIO LIEJIN U YCIIEXY, ONTUMU3M,

JOCTUKEHHIO LI U YCIIEXY, WHUIMATUBHOCTh, YMEHUE JEUCTBOBATh, UCXOS U3 Ha teopernueckux [IpakTnueckas
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE CBOMX BO3MOXHOCTEH 3aHATHUAX pabota
JIECTBOBATh, UCXO/IS U3 CBOMX
BO3MOKHOCTEN;
MP5sn4 sMmatiu, BKIIOYAIOIICH AMITATHH, BKIIOYAIOIIEH CIIOCOOHOCTh ITIOHUMATh
CHOCOOHOCTH MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATh €TI0
SMOLMOHAIBHOE COCTOSIHUE APYTHUX, MIPU OCYIIECTBICHUN KOMMYHHUKAIIMH, CIIOCOOHOCTB K Ha reopernueckux [IpakTnueckas
YUUTBIBATh €r0 IPU OCYIECTBIECHUN COYYBCTBHIO U CONEPEKUBAHUIO 3aHATHUAX pabota
KOMMYHHKAITUH, CIIOCOOHOCTH K
COUYBCTBHIO U CONEPEKUBAHUIO;
MP5u5 conpiayibHBIX HABBIKOB, COIIMAIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH
BKJTFOYAIOIIUX CITIOCOOHOCTH BBICTPAMBaTh OTHOLIEHUS C APYTHUMHU JIIOIbMH,
BBICTPAaWBaTh OTHOLIEHHUS C IPYTUMU 3a00TUTHCSA, TIPOSIBIIATH MHTEPEC U pa3peniaTh Ha teopernueckunx [IpakTnueckas
JIOJIbMU, 3a00TUTHCSI, TPOSIBIIATH KOH()ITUKTBI 3aHATHUAX pabota
MHTEPEC U pa3peniaTb KOHQINKTHI,
r) NPpUHATHE ce0s M APYTHX JIOJeH:

MPricl npunumate ceOsi, MOHHMAs | IPUHUMATH ceOsl, MOHUMAs CBOM HEIOCTATKH U
CBOU HEJIOCTATKU U JIOCTOMHCTBA; JIOCTOMHCTBA Ha npaktrueckux [TpakTuueckas

3aHATUAX pabota
MPnc2  npuHMMarth ~ MOTHUBBI U | IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIFOACH
apryMeHThl ~ JPYyTUX  JIIOJed  MpH | IPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH Ha mpaktuueckux [IpakTuueckas
aHaJIM3€ PEe3yIbTAaTOB AEATEIIbHOCTH; 3aHATHSIX pabora

MPU3HABAaTh CBOE MPABO U MPaABO JAPYTUX JIOJEH Ha

MPrc3  mpusHaBath CBOC TpPaBO H | ommOKH Ha npaktuyecknx [IpakTuueckas
ImpaBo APYIrux .]'IIO}IGIZ Ha OHII/I6KI/I, 3aHITUIX pa60Ta
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MPnc4 pa3BUBaTh CITOCOOHOCTh

pa3BHUBATHb CIIOCOOHOCTH MMOHUMATh MUDP C IO3ULUHU

[IOHUMAaTh MHUpP C HO3UIHUM APYroro | Apyroro 4yeaoBeka Ha npaxtuueckux [TpakTuueckas
4eJIOBEKA. 3aHATHAX pabota
3) npeaMeTHbIe
Opranusanus Onenka
Pesyabrar Mo ®OII
AOCTUKEHH S AOCTUKEHU S
[1P1 Bnanenue merogamu MOJIEJIMPOBATh pealbHbIE CUTYAl[UU Ha A3BIKE aareOpbl, COCTABIIATH
JI0Ka3aTeNbCTB, AITOPUTMaMHU BBIDQXXCHMS, YPaBHEHHUsS, HEPAaBEHCTBA II0 YCIOBHUIO 3aJa4yH,
pelleHus 3a/1a4; yMEHUe UCCIIEI0BAaTh IOCTPOEHHBIE MOJIENM C HCIIOJIb30BAHMEM arapara
(bopMynHMpoBaTh ONpEeIICHUS, anreOpsl; [Ipaktuueckoe | IIpakTuueckas
aKCHOMBI U TEOPEMBI, IPUMEHSATH UX, OIEpUPOBATh IOHATHAMM: OIPEACICHUE, TEOPEMA, CIEACTBHE, 3aHATHE pabora
IIPOBOJUTH JOKA3aTEIIbHbIE JI0Ka3aTeNbCTBO
paccyX/1eHUs B X0JI€ pELIeHMs 3a/1a4
ONEpUpPOBaTh  NOHATHUAMHU:  HATypaJbHOE eloe  Yncio
I[P 2  ymeHue  onepupoBarb pyb P - n ’
WCIIOJIb30BaTh IPU3HAKU JEJIMMOCTH LEJbIX YHCEN, Pa3lIoKEHHE
MOHATHSIMHU: CTETEHb qucia,
YKClla Ha MPOCThIE MHOXKUTEINHN JJIsl PEeLIeHUs 3a1ay;
norapupm YHUCIIa; YMEHHE
BEIIOIHSTE BECICHNE SHASCHI 1 ONEepUPOBATH MOHITUEM: CTENIEHb C PAllHOHAIBHBIM MIOKA3aTEeNIEM;
. ONEepUpOBATh MOHATUSAMH: JIOTapuPM  4YHCIA, JECATUYHBIE U HpaxTiaeckoe | IIpakTideckas
npeoOpa3oBaHusi  BBIpRXEHUH  CO
HaTypaJIbHbIE JIOTapU(PMBI; 3aHATHE pabota
CTETECHAMHU u norapupmamu,
npeoOpa3oBaHus IpoOHO-
palOHAIbHBIX BBIPAXKEHUN
[IP 3 yMmeHme  onepupoBaTth ONEPHUPOBATH NOHATUAMU: PALIMOHAIIBHOE U JEHCTBUTEIBHOE YUCIIO,
MOHATHSIMHU: palyoHalbHBbIE, OOBIKHOBEHHAsI U AECATHUYHAS IpOOb, MPOIICHTHI; Tpakthueckoe | IIpakTHueckas
UppalMoOHaNIbHbIE, TOKa3aTelIbHBIE, BBIMOJIHATE apU(METHUECKUEe Olepaluud ¢ paluoOHAIbHBIMH U S paGora
CTEIECHHBIE, JorapugpMuyecKue, JIEICTBUTEIbHBIMY YUCIIAMU;
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TPUTOHOMETPUYECKHE YypaBHEHUS H
HEPaBEHCTBA, UX CUCTEMBbI

BBIMIOJHATh NPUONIMKEHHBIE BBIUMCICHUS, HWCIONB3YS IpaBHiia
OKpYIJICHUS, A€JIaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BIYUCIICHU;
ONEpUpPOBaTh MOHATHSAMH: CTENEHb C LENbIM I0Ka3areseM,
cTamapTHas ¢opMa 3amucH JEHCTBUTEIBHOTO YHCIA, KOPEHBb
HATYpaJIbHOM CTENEeHU, UCIOIB30BaTh MOIXOIAIIYI0 (hopMy 3amucu
IIGfICTBHTeJIBHBIX quceil 4 PpCHICHUA IPAKTUYCCKUX 3adad U
MIPEACTABJICHUS JAHHBIX;

OICprUpoOBaAThH IIOHATUAMMU: CHUHYC, KOCHUHYC u TaHT'CHC
MIPOU3BOJIBHOIO YIJIA, MCIIOJIb30BaTh 3alKMCh MPOU3BOJBHOIO yria
4yepe3 0OpaTHBIE TPUTOHOMETPHUYECKHIE (DYHKITHIH;

ONEPUPOBATH MOHATUAMU: TOXKIAECTBO, YPABHEHUE, HEPABEHCTBO,
L[EJI0€, PAalMOHAJIBHOE, UPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE;

BBINIOJIHATE TPEOOPA30BaHMUS TPUTOHOMETPUUYECKUX BBIPAKCHHHA M
peraTb TPUrOHOMETPUYECKUE YPABHEHUS,

BBIIIOJHATh ~ MpeoOpa3oBaHHsl  LENbIX,  palMOHAJbHBIX U
HppaguOHAIbHBIX Bblpa)KeHI/Iﬁ MU pellaTb OCHOBHBLIC THUIIBI LECJbIX,
PalMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB;
NPUMEHATh  YpaBHEHMS WU HEPABEHCTBA I PELICHUS
MaTeMaTHYeCKUX 33/1a4 U 3a7a4 U3 Pa3IM4YHBIX 00JacTeil HaAyKH U
peanbHOU KHU3HU;

MPUMEHSTh CBOMCTBA CTEMEHU JUIsl MPEoOpa3oBaHMs BBIPAKEHUH,
ONcprupoBaTh IIOHATUAMMU: I10Ka3aTCJIbHOC YpaBHCHUEC n
HEPABEHCTBO, PELIATh OCHOBHBIE TUIIBI MOKA3aTEJIbHBIX YPABHEHUM
Y HEPABEHCTB;

BBIIOJIHATH npeobpazoBaHus BBIPAKECHU, COoJIEepIKaIInX
norapudmsl, OIIEPUPOBATh  IMOHATHIMU: jorapudmuueckoe
YpaBHEHME U  HEPAaBEHCTBO,  pEIIaTh  OCHOBHBIE  THIIBI
JorapupMHUUECKUX ypaBHEHUI U HEPABEHCTB;

HaXOJUTh PELIECHUs NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;
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ONEpPUpPOBATh MOHATUSIMH: CUCTEMa JIMHEHHBIX YpaBHEHUH U €€
pellieHne, UCI0Ib30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUISl pELICHUS

MIPaKTUYECKUX 3a/1a4;

HAaXOJUTh PpEUIEHUS NPOCTEMIINX CUCTEM M COBOKYIHOCTEN
paluMOHAIbHBIX YPABHEHHUI U HEPABEHCTB;

MOJICIIMPOBATh PeajibHbIE CUTYAIlMH Ha SI3bIKE areOpbl, COCTABIATh
BBIDAKECHMS, YpPAaBHEHUS, HEPABEHCTBA W CHCTEMBI IO YCIOBHUIO
3aJauM, MCCIEA0BaTh MOCTPOEHHBIE MOJEINU C HCIHOJb30BaHUEM
anmnapara anreOpsbl

I[IP 4  ymeHue  omnepupoBarb
HNOHATUAMM: (YHKLUS, HETIpephIBHAS
byHKIHS, IIPOU3BOIHAS,
nepBooOpasHas, OIpeielIeHHbIN
UHTErpa; yMEHHE HaXOJUTh
IIPOU3BOJIHBIE 3JIEMEHTapHbIX
GyHKIMH, WCHONB3yS CHpPaBOYHBIC
MaTepHabl; UCCIIeI0BaTh B
MPOCTEHIINX cllydasixX (QYHKIUU Ha
MOHOTOHHOCTB, HaXO/IUTh
HauOoJIbIINE u HaMMEHBIIIHE
3HA4YEHUs GbyHKLIN]; CTPOUTH
rpaduxu MHOT'OUJICHOB c
HCIIOJIb30BAHUEM anmapara
MaTeMaTH4eCKOro aHanu3a;
OPUMEHSATh  MPOM3BOJHYIO  MpHU
pelleHnn 3afad  Ha  JBUIKCHHUE;
pelaTh NpakTUKO-OPUEHTHPOBAHHbIE
3aJjauu Ha HauOoIbIINe u

OIEepUPOBATh MOHATUAMU: (GYHKLHUSA, CIOCOObI 3aJaHus (YHKLHUH,
00J1acTh OMNpeNeNeHuss U MHOXECTBO 3HAaueHUH (QyHKUUHU, rpadux
(GyHKIIMH, B3aUMHO 00OpaTHbIE (PYHKIINH;

OIEpUPOBATh MOHATUSAMU: YETHOCTh U HEYETHOCTh (PYHKLIMHU, HYIU
(GyHKLNH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

UCIMOJIb30BaTh rpaduku GyHKUMN AJIs pelIeHus] ypaBHEHU;
CTPOUTHh W YHUTATh TpadUKWd JTUHEHHOW (DYHKIMH, KBaJpPaTUIHON
(byHKINY, CTENeHHON (QYHKIMM C IeTBIM MOKa3aTeleM;
UCIMOJIb30BaTh rpaduku (QYHKIUI U1 MCCIeIOBaHUS MPOLIECCOB U
3aBUCUMOCTEH NpHU pelIeHuH 3ajau U3 APYrux y4eOHBIX MPEeIMETOB
U peajbHOW XHU3HU, BbIpaKaTh (OpMyJIaMU 3aBUCHMOCTH MEXAY
BEJIMYNHAMU,

ONEepUPOBATH MOHATUAMH: NEpUOINUECKast (QYHKIHS, MPOMEXYTKH
MOHOTOHHOCTH  (YHKIIMM, TOYKM  JKCTpeMyMa  (YyHKIHUH,
HauOoJbIlIee U HauMEHbIIEee 3HaueHUs (PYHKUIHMU Ha MPOMEXKYTKE,

UCTONb30BaTh MX JUId HCCleloBaHMA  (QYHKIMH, 3aJaHHOMN
rpaduxom;

OIIEpUpPOBATH MOHATUAMU: TpaPUKU ITOKA3aTEIbHOM,
JorapupMHUUECKOr U TPUTOHOMETPUUYECKHX byHKUIUH,

[IpakTnueckoe
3aHsATUE

[IpakTnueckas
paborta

HAaWMEHBIIINE 3HA4YECHU, Ha n300pakaTh WX Ha KOOPAMHATHOW TUIOCKOCTU M HUCIOJIH30BATh
HAXOXIEHHUE IIYTH, CKOPOCTH U JUISL pELIEHUs] YPABHEHUN U HEPABEHCTB;
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YCKOpEHUs n300pakaTh HA KOOPAMHATHOM TUIOCKOCTH TpadUKH JTHHEHHBIX
YPaBHEHUH M HCIIOJIb30BATh UX Ui PELIECHUS CUCTEMBl JIMHEWHBIX
YpaBHEHUH;
UCIMOJb30BaTh Irpaduku (QYHKUUH Uil MCCIEeI0BaHUS MPOLIECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX TUCIHILINH
OIIEpPHPOBATH NOHATHIMHU: MOCIEI0BATEIBHOCTD, apu(METHIECKasT U
reoMeTpHUYEecKas IPOrpeccuu;
ONepUpOBaThH MOHATUSIMH OECKOHEYHO yObIBaroIIIast
reoMeTpHuecKasl Mporpeccus, cymMma OECKOHEYHO YObIBarouien
I[IP 5 ymeHwe  onepupoBarthb reOMETPUYECKON IIPOTPECCHH;
MOHATHUSIMU: panyoHanbHast 3a71aBaTh MOCJIEI0BATEIBHOCTH PA3IUNYHBIMU CIIOCOOAMH;
GbyHKLus, MOKa3zaTenbHas (YHKLHA, UCIIOJIb30BaTh CBOMCTBA IIOCJIEAOBATEIBHOCTEN U IPOTPECCUU UL
CTEIEeHHas GbyHKIHA, pEILIEHNUs PEATbHBIX 3a7a4 IPUKIIAHOTO XapaKTepa,
JorapupmMuyecKkas byHKLHSA, ONEpUPOBATh MOHATUAMM: HENpPepbIBHAs (QYHKLUS, MPOU3BOAHAS
TPUTOHOMETPUUECKHE ¢byHKIUN, (GyHKINHU, MCIONB30BaTh T'€OMETPUYECKHH M (PU3MUECKUI CMBICI
oOpaTHbIe ¢byHKUIMY; yYMEHHE IIPOU3BOIHON Ul PELLICHNUS 3a/1a4;
CTPOUTH rpaduxu M3y4YEHHBIX HaXOJUTh MPOU3BOHBIC FTIEMEHTAPHBIX (PYHKIIHMI, BEIYUCIATH IPOU paxTiaeckoe | IIpakTideckas
GyHKIMH, HWCHOJb30BaTh IpaduKu 3BOJIHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO (DYHKIIHIA; 3aHATHE pabora
IpU  U3YYEHHUU  TPOLECCOB U UCIOJIb30BaTh MPOU3BOJHYIO ISl MCCIIE0BaHUS (DYHKIIMU HA MOHOT
3aBUCUMOCTEM, NIPU PELICHUM 3a]ad OHHOCTB M KCTPEMYMBI, IPUMEHSATH PE3YJIbTAaThl UCCIIET0BAHUS K
U3 Jpyrux Y4YeOHbIX NpPEAMETOB HU MOCTPOCHUIO I'PahuKOB;
3aJa4 = U3 pEAlbHOM  JKU3HH; MCII0JIb30BaTh IPOU3BOJHYIO JUISl HAXOKICHHS HAUITYUIIEro PEIIeHN
BbIpaXkaTh (HOpPMYyJIaMHU 3aBUCHMOCTH 1 B IPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKUX,
MEXy BEJINYNHAMU 3ajayax;
ONepUpPOBATH MOHIATUSIMU: IIEPBOOOPA3HAsI U UHTETpaJl, IOHUMATh
reoMeTpUUECKUN U GU3NYECKUI CMBICI HHTErpaa;
HaXOJUTh EPBOOOPA3HBIE dJIEMEHTAPHBIX (DYHKIUMN, BEIYUCIATH UH
terpai no ¢opmyne Hetotona—JIeiiOnua;
I[IP 6 ymeHue pemaTh TEKCTOBBIE ONEpUPOBaTh  TMOHATUSAMHU:  MHOXECTBO,  OIEpallUd  Haj
3aJla4i Pa3HbIX TUIOB (B TOM YHUCIIE MHO>XECTBaMHU, IIpakTnyeckoe IIpakTnyeckas
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Ha IIPOLEHTHI, IOJM M YacTH, HA UCIIOJIB30BaTh TEOPETUKO-MHOXXECTBEHHBIN amnmnapar Ijs ONMCaHUs 3aHATHE pabota
IBIDKEHHE,  paboTy,  CTOMMOCTb pealbHBIX IIPOLIECCOB U SBJICHWM, NPU PEIICHUM 3a1a4 U3 APYIuX

TOBapoOB U yCIIyT, HAJIOTH, 33a1a4H W3 y4€OHBIX IIPEMETOB;

00JIaCTH yNpaBJICHUS JIMYHBIMH U pelaTh IPUKJIAHbIE 331a41, B TOM YUCJIE COLMAIBHO-

CEMEUHBIMU ¢uHaHCcamn); HSKOHOMHYECKOTO M  (DU3MYECKOTO  XapakTepa, CpeICTBAMH

COCTABJIAITh BBIPAKECHHUsSI, YPAaBHEHHS, MaTEMaTHYECKOT0 aHAIN3a

HEPABEHCTBA M HX CHUCTEMBI IIO

YCIOBUIO  3a/a4d,  HCCJIEN0BATH

IIOJIyYEHHOE pEIICHUE U OLICHUBATh

IPaB10N0I00HOCTh PE3YJIbTaTOB

[P 7  yMeHuE  OIEepUpOBATH YUTaTh U CTPOUTH TaOJHUIIBI U TUATPAMMBI,

ITOHATUSAMM: cpenHee ONEpUPOBATh MOHATUAMHU: CpelHee apu(pMeTHYecKoe, MeIHaHa,

apu(pMeTHUYECKOE, MeJUaHa, HauOoJbIllee, HAUMEHbIIEE 3HAYEHHE, pa3Max MacchBa YHCIIOBBIX

HaunOosbIIee u HavVMeEHbIIIEe JIAaHHBIX;

3Ha4YEHMs,  pa3Max,  JUCHEpCHs, OIEpUpPOBATh IOHATHAMM: CllydaiiHas BEJIMYMHA, PacCIpEleICHHE

CTaHAAPTHOE OTKJIOHEHHUE YHCIIOBOIO BEPOATHOCTEH, AUarpaMma paclpeiciieHus;

Habopa; yMeHue U3BJICKATh, CpPaBHUBATh BEPOATHOCTH 3HAYCHUH CIIy4allHOM BEIWYHUHBI 110

UHTEPIPETUPOBaThL  HH(pOpMaLHIO, pacupeneneHnIo WIK ¢ MTOMOIIBIO IHarpamMmm;

NpPEJCTaBICHHYI0 B TaOiuIax, Ha ONEepUpPOBaTh MOHATUEM MaTEMaTUYECKOTO OXKMJIAHUs, NMPUBOAUTH HpaxTiaeckoe | IIpakTideckas
JuarpaMmax, rpadukax, OPpUMEPhI, KaK  IIPUMCHSICTCA  MATCMAaTH4YCCKOC  OKHIAAHHC 3aHATHC pabora

OTPaXKAOIIYI0 CBOWMCTBA pealbHBIX
MIPOIIECCOB | SIBJICHHI; TIPEJICTABIIATh
MH(OPMALIHUIO C TIOMOIIBIO TAOIHIl U
JTUarpamm; UCCIIEIOBATh
CTaTHUCTUYECKUE JlaHHBIE, B TOM
qHCIie ¢ MPUMEHEHUEM TpaduIecKuX
METOJIOB ¥ DJICKTPOHHBIX CPECTB

CIIy4alfHOW BEJMYMHBI HAXOJIUTh MATEMAaTHYECKOE OXKUIAHUE II0
JTAHHOMY PAaCIpeICIICHHIO;
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OIEpUPOBATh MOHATHSMM: CIy4YallHBIH AKCIEPUMEHT (OMBIT) H
cillydaifHOe COOBITHE, JJIEMEHTapHOe COOBITHE (dIIEeMEHTAPHBIN
UCXOJ) CIIy4allHOrO OIbITa, HAXOAMTb BEPOSATHOCTH B OIBITAX C

[P 8 ymenue  omnepupoBarthb N
N PaBHOBO3MOXHBIMU ~ CIIyYallHBIMM  COOBITHSIMM, HaxOIUThb W
MOHATUSIMM:  CIy4yallHbIH ONBIT H . .
. CpPaBHHMBATb BEPOSTHOCTH COOBITHM B W3YUYEHHBIX CIIy4alHBIX
cllydailHOe COOBITHE, BEPOSTHOCTH
. AKCIIEPUMEHTAX;
CllyyailHOro  coOBITHSI;  YMEHHE
HAaXOOUThb U  (QOpPMYJIMpPOBaTH  COOBITHS:  IE€peceyeHue U
BBIYUCIISTh BEPOSITHOCTh c .
00bEIMHEHUE NaHHBIX COOBITHUH, COOBITHE, MPOTHBOMOIOKHOE
HCIIOJIb30BAaHUEM rpaduyecKkux .
JAHHOMY COOBITHIO, TIOJNB30BAThCSl JAMAarpaMMaMu Diinepa
METOJIOB;  MPHUMEHITh  (POPMYIIBI . .
(bopMyJII0ii CII0’KEHUSI BEPOATHOCTEN IIPU PEILICHUH 3a/1a4;
CILOACHIA 1 YMHOICHHA ONEpPUPOBATh MOHATHSIMHU: YCJIOBHAas BEPOSTHOCTb, HE3aBUCHUMBIE
BEPOATHOCTEM, KOMOWHATOPHBIC pHp - Y P ’ Ipaktnyeckoe | IIpakrudeckas
COOBITHSI, HAXOUTh BEPOSTHOCTHU C TIOMOIIIbIO MPaBUJIa YMHOKEHHUS,
dakTel U (QOpPMYNIBI TIPU PEUICHUU . 3aHSTHE pabora
C IOMOILBIO JIEpEBA CIYyYalHOIO ONBITA;
3a1a4;  OLICHMBAaTh  BEPOSITHOCTH
. IPUMEHSTh KOMOMHATOPHOE IPaBWJIO YMHOXKEHUS NpPU PpELICHUU
peaJIbHbIX COOBITUM; 3HAKOMCTBO CO saau:
CIIy4yallHbIMM BEJIMYMHAMH; YMEHHUE ’
OIEpUpPOBATh MOHATUSAMH: HCHBITAHUE, HE3aBUCHUMBIE HCIIBITAHUS,
IPUBOJUTL TPUMEPHI IMPOSIBICHUS .
CepHs UCHBITAaHUM, yCleX M HeyJada, HaxOIUTb BEPOSTHOCTU
3aKOHa OO0NBIINX qrcen B . .
COOBITHI B CEpUM HE3AaBUCUMBIX HCIBITAHUN [0 MEPBOTO YycCIExa,
INPUPOJHBIX U 00IIECTBEHHBIX . o
IBIOHISIX HaXOJIUTh BEPOSATHOCTU COOBITUI B CEpUM UCTIBITAaHUN bepHymu;
UMETb MPEJCTABICHNE O 3aKOHE OOJIBIINX YHCET;
MUMETH MPEICTABIEHUE O HOPMAJIbHOM PACIIPEAEICHUN
I[P 9 ymeHue  onepupoBarb ONepUpPOBATh NOHATUIMHU: TOUKA, IPsIMast, MJIOCKOCTh;
MTOHSATUSMH: TOUKa, npsimas, IPUMEHATh AKCUOMBI CTEPEOMETPUM M CIEACTBHUS W3 HHUX IpHU
IIJIOCKOCTB, IIPOCTPAHCTBO, pELIEHNN TEOMETPUYECKUX 3a/1aY;
JBYTpaHHbIN yrou, ONepupoOBaThH HOHSTUSMU: napajieIbHOCTh u IpakTiueckoe | IIpakTHdeckas
CKPEINBAIOIINECS IIpsSIMBIE, NEPIEHIUKYJIPHOCT TPSAMBIX U INIOCKOCTEM; SAHSITHC paGora
NapayieNbHOCTb u KJIaCCU(UIIUPOBATH B3aUMHOE PACIIONIOKEHUE TIPSIMBIX u
NEPIEHIUKYIAPHOCTh  MPSMBIX H IJIOCKOCTEHN B POCTPAHCTBE;

IIJIOCKOCTEM, YroJl MeXAy NPSIMbIMH,

ONEPHUPOBATh MOHATHSMU: JBYIPAHHBIA YTOJI, TPAHU JIBYTPAHHOTO
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YToJI MEXIY MPSMOM M IIOCKOCTBIO,
yroiu MEXy IIJIOCKOCTSIMH,
paccTosiHue OT TOYKH JI0 IJIOCKOCTH,
paccTositHUE  MEXIy  MPSIMbIMH,
paccTosiHue MeXAYy IUIOCKOCTSIMH;
YMEHME UCIIOJIb30BATh MIPU PELICHUH
3a/1a4 u3y4yeHHbIe (DAKThl U TEOPEMBI
IUITAHUMETPUM; YMEHUE OLIEHMBATh
pa3Mepsl OOBEKTOB OKPYXKAIOIIETO

yria, pedpo IBYrpaHHOrO yriia, JMHEHHBIN yroJl IBYyTpaHHOTO YIJia,
rpagycHas Mepa JIByIpaHHOIO YIJa;
MPUMEHSITH [IPaBUIIO HapasliesenuIea;

MHpA

I[P 10 ymeHue onepupoBaTh ONEpUPOBATh  MOHATUAMHU:  MHOTOTPAHHUK,  BBIOYKJIBIA U
MOHATUSIMHA: MHOTOIPaHHUK, CEYCHHE HEBBINYKJIBII ~ MHOTIOTPAaHHHK, 3JIEMEHTBl ~ MHOTOIPaHHUKA,
MHOI'OTPaHHUKA, KyO, [IPAaBUWIbHBIM MHOI'OTPAaHHHUK;

rapasuieNenuIe]l, npusmMa, pacrmo3HaBaThb OCHOBHBIE€ BHJbl MHOTOTPDAaHHUKOB (IIUpaMHuIa,

nupamuaa, QuUrypa M IMOBEPXHOCTb
BpallleHUs, LWIMHADP, KOHYyC, LIap,
cdepa, cedeHus (urypsl BpalieHus,
IUIOCKOCTh, ~ Kacaromiasics  cepsl,
LWINH/pA, KOHYcCa, IUI0INAb
MOBEPXHOCTU TMHUpaMUIbI, IIPHU3MBI,
KOHYcCa, IWINHApPA, TUIOMAab chepsl,
o0beM  Kyb0a,  HPSIMOYTOJILHOTO
napasiesienunea, MUPaMU/IbI,
IIpU3MBI, LWINHIpa, KOHycCa, Iapa;
yMeHue n300pakaTb MHOTOTpaHHUKHU
n IMMOBEPXHOCTHU BpalicHus, nux

pu3Ma, NpsIMOYTOJIbHBIN Napajuieaenunesn, Kyo);
KJIaccu(UIUpOBaTh MHOTOTPAaHHHWKH, BBIOMpash OCHOBAHHSA IS
KiIaccu(uKanuy  (BBIIYKJIBIE W HEBBITYKJIBbIE MHOTOTPAHHUKH,
NPaBUJIbHBIE MHOTOIPAaHHMKH, TpPSMble W HAKJIOHHBIE TPHU3MBI,
napajuieJenunesibl);
OTEpPHPOBATh  TOHSATHAMHU:
MHOT'OI'PaHHHUKOB;
OOBSICHATh MPUHLMIIBI TTOCTPOEHUS] CEYEHUH, MCIOIb3Ys METO]
CIIE/IOB;

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBINOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB HPOCTHIX OOBEMHBIX
¢buryp: BU1 cBEpXy, COOKY, CHU3Y;

CCKylIad IIJIOCKOCTBD, CCUCHUC

IIpaxTrueckoe
3aHATHE

IIpaxTrueckas
pabota

CEUCHUs OT PYyKH, C TMOMOUIIBIO OIEpUPOBATH HOHATUSIMU: IWINHIpAYECKAsST TIOBEPXHOCTB,
YEPTEKHBIX WHCTPYMEHTOB "u oOpa3yrorue HWIMHAPUYECKON IIOBEPXHOCTH, LWJINHID,
3IIEKTPOHHBIX CPEJICTB; YMEHHE KOHHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMIECKOW MOBEPXHOCTH,
pacno3HaBaTh CHUMMETPHUIO B KOHYC, cheprueckas MOBEPXHOCTb;
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MIPOCTPAHCTBE; yMEHUE pacmo3HaBaTh Tela BpamieHus (UIHHIP, KOHYC, cdepa U map);
pacrno3HaBaTh IIPaBUJIbHBIE ONEepUpPOBATh MOHATUSMHU: MHOTOIPAaHHUK, BIHCAHHBIN B cdepy U
MHOT'OTPaHHUKH OTMCAHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BPAILEHUS;
n3o0paxarb u3ydyaeMble GUTYpbl OT PYKHU M C IPUMEHEHHEM
MIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;
BBIMIOJHATH (BBIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (PHUTYp: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS Tell
BpalICHUS;
U3BJIEKATh, UHTEPIPETUPOBATH u peoOpa3oBLIBATh
WH(OPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX  (urypax,
MIPEACTABICHHYID Ha YepTexax M pUCYHKAX;
ONEPUPOBATH MTOHATUEM BEKTOP B IIPOCTPAHCTBE;
BBIIIOJIHATH JACUCTBUS CIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHCIIO, OOBSICHITH, KAKUMHU CBOMCTBAMH
OHU 00J1a/1a10T;
OOBSICHATH CIIOCOOBI TMOJTYYEHUS TEJ BPAILICHHUS;
KJIaCCU(PUIIUPOBATHh B3aUMHOE PACIIOI0KEHUE CPEPBI U MIOCKOCTH;
I[P 11 ymeHue onepupoBaTh (ump pactt (ep ’
ONEPHUPOBATH MOHATUSAMMU: IIAPOBOI CETMEHT, OCHOBAaHUE CEIrMEHTA,
MTOHSATUSMH: JIBIKEHUE B . .
BBICOTA CErMEHTA, IIApOBOM CIIO, OCHOBAaHME IIAPOBOTO CIIOA,
MPOCTPAHCTEE, MOAODOHEIC GUTYpEL B BBICOTA I1IaPOBOTO CJIOS, IIAPOBOM CEKTOP;
IIPOCTPAHCTBE; HCIIOJIb30BaTh p - Hap p> . Hpaxrnyeckoe | ITpakruyeckas
. BBIYHUCIIATh COOTHOIICHHUS] MEXIY IUIOMIAASIMU TOBEPXHOCTEH U
OTHOLLIEHUE iomaaen N 3aHATHE pabora
. 00BEéMaMK TOAOOHEIX TEI;
MMOBEPXHOCTENH U 0O0HEMOB MOJOOHBIX
MIPUMEHSATH T€OMETPUUECKHIE (hakThI TUTSt perieHus
buryp npu pereHnn 3aaa4y
CTEPEOMETPUUYECKHUX 3ajad, IMPEANOJIarallliX HECKOJbKO IIaroB
pEIIeHMs], €CJIM YCIIOBHS IPUMEHEHUS 3aJIaHbl B IBHOW (hopMme;
1P 12 yMeHUE BBIYMCIIATH pemars 3aJa4d  Ha HAXO0XKJECHHE TIE€OMETPUYECKHX BEIHMYUH
T€OMETPUUYECKHE BEIUYUHBI (JIJTMHA, o oOpasllaM WM ajIropuTMaM, TPUMEHSS HW3BECTHBIC [Ipaktuyeckoe ITpaxTnueckas
yroja, IUIOmAagb, OOBEM, ILIOMIAMb aHAJIUTUYECKUE METO/IbI npu pereHun CTaHJAPTHBIX 3aHATHE paborta
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MTOBEPXHOCTH), WCIIONb3YS
M3y4eHHBIE (POPMYIIBI U METOMBI

MaTEMAaTHYCCKUX 3aaa4 Ha BBIYMCIICHHUC paCCTOHHI/Iﬁ MCXKOY ABYMs
TOYKaMH, OT TOYKH IJ0 HpSIMOfI, OT TOYKHU OO IINIOCKOCTH, MCIKAY
CKPCIIUBAOIUMHUCSA ITPAMBIMU,

pfmaTte 3aaa4d Ha HaXOXIACHHUEC TCOMETPUUYCCKHX  BCIMYHH
10 o6pa3uaM WM  aJiroputMaM, I[IIPUMCHASA HU3BECTHBIC
AHAJIMTHYCCKHUC METOABI npu peliCHUN CTaHJApTHBIX
MaATEMAaTHYCCKUX 3aJda4 Ha BBIYMCIICHUC YIJ10B MCKIY

CKPEIIMBAOIIUMHUCS TPSAMBIMH, MEXAY MPIMONM U IUIOCKOCTBIO,
MEKY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB;

BBIUUCIATH OOBEMBI U TIIOWIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mWpammIa) ¢ TOpUMEHEHHEM (OopMys, BBIYHCIATH
COOTHOILIEHUS MEXAy IUIOMaAsSMHU TOBEPXHOCTEH, 00bEMaMu
M0T00HBIX MHOTOTPaHHHUKOB;

BBIYUCIIATh OOBEMBI M IUIOMIATM TMOBEPXHOCTEH TEI BpalleHUs,
T€OMETPUUYECKUX TEJ C MPUMEHEHHUEM (POPMYIT;

I[P 13 ymeHue onepupoBarb
MOHATHSIMHU: HPSIMOYTOJIbHAS
CHUCTEMa KOOpPJAWHAT, KOOpPJIMUHATHI
TOYKH, BEKTOD, KOOpJMHAThI

BCKTOpA, CKAJIAPHOC IPOU3BCIACHUC,
yroix MeExay BCKTOpaMH, CyMMa
BCKTOPOB, IMPOU3BCACHNEC BEKTOpPA HA

ONCpHUpOBATH NOHATHAMU: CUMMCTPHA B IPOCTPAHCTBEC, HCHTP, OCh U
IJIOCKOCTh CHUMMETPUH, LOCHTP, OCb W TIINIOCKOCTb CHUMMCTPUU

burypsr;

U3BJIEKATh, MIPEOOPa30BHIBAThH u MHTEPIPETUPOBATH
MH(OPMALIMIO O MPOCTPAHCTBEHHBIX T'€OMETpPUUYECKUX  (urypax,
IIPEJICTABICHHYI0O Ha YEpTEeKax U PUCYHKAX;

MPUMEHSITh reoMeTpUyYecKre (bakTbI TUISt pelieHus

CTEPEOMETPUYECKHUX 3aad, IPEAIOJIararolliuX HECKOJBKO IIaroB
pelleHus, €Clii yCIOBHs IPUMEHEHUS 3aaHbl B SIBHOU (popme;

IIpaxTrueckoe
3aHATHE

IIpaxTrueckas
pabota

4UCIO0, HaXOAUThb C  IIOMOILBIO OIEPUPOBATH MOHATUSIMHA: IEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,
M3y4eHHBIX (OPMYIT KOOPIUHATHI BEKTOpP, MOIYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI
CepeMHbl  OTpPE3Ka, PACCTOsSHHUE BEKTOpPA, YrOJd MEXAY BEKTOpPAMHU, CKAIAPHOE IIPOU3BEICHUE
MEXIY ABYMSI TOUYKaMHU BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHIL;
HAXOJUTh CYMMY BEKTOPOB W  TMPOWU3BEJICHWE  BEKTOpa  Ha
YUCJIO, YrOJ MEXAY BEKTOpaMM, CKaJsIpHOE NPOU3BEIECHUE,
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pacKiiaablBaTb BEKTOP IO ABYM HECKOJIJIMHECAPHBIM BEKTOPAM;
3aJ1aBaTb INIOCKOCTE  YPaBHCHUEM B HeKapTOBOﬁ CHUCTEMC
KOOpJAUHAT,

1P 14 yMEHUue BBIOMpATH
MOAXOIALINM U3YYEHHBINM METOH VIS
pelieHus  3ajaudd, paclo3HaBaTh
MaTEMaTHYECKHE (baxTh "
MaTeMaTHYeCKUe MOJIETU B
OPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSAX, B MCKYCCTBE; YMEHHE
IIPUBOJIUTH IIPUMEPBI
MaTeMaTHYeCKUX OTKPBITHH
poccuicKon u MHUPOBOM
MaTeMaTUYeCKOW HayKH

IIPUMEHATh NPOCTEHUINNE IPOrPaMMHBIE CPENCTBA MU JJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3ajad4;

IPUBOJIUTL IPUMEPBl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B
HCKYCCTBE;

IIPUMEHATHh IIOJIy4CHHBIC 3HAHMS Ha INPAKTUKE: aHAJIU3UpPOBATh
pEalIbHbIE CUTYallUN U NIPUMEHATh U3yUYCHHBIE IIOHATHUS B IpOLECCEe
MOWCKA PEUICHUS MaTeMaTH4eCKd C(HOPMYIMPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBaTh pEAIbHBIE CHUTyallUM Ha SA3BIKE TI'EOMETPHH,
UCCIENOBATh  IIOCTPOEHHBIE  MOJAEIM  C  MCIOJb30BAaHUEM
reOMETPUUYECKUX TOHATHM M TeopeM, ammapara aiareOpbl, pelarb
IIPAaKTHUYECKUE 3a]1a4M, CBA3AHHBIE C HAXO0XKJACHUEM T€OMETPUUYECKUX
BEJIMYUH;

peuars NpoCTEUIINe TI'E€OMETPUYECKHE 3alauyd Ha IPUMEHEHHUE
BEKTOPHO- KOOPAUHATHOI'O METOJIA;

pemars 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLLIECHUN U
HaXOXXJCHHE TeOMETPUYECKUX BEIMYMH 1O obpa3naMm  WIn
aIropuT™MaM, IPUMEHSA W3BECTHBIE METOABl IPHU PELICHUU
CTaHJapTHBIX MATEMAaTUYECKUX 3a]1a4;

IIPUMEHATh MPOCTEHIINE IPOrPAMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI NP PEIICHUH CTEPEOMETPUUYECKUX
3ajady;

NPUBOAUTL IPUMEPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB '€OMETPUH B
HCKYCCTBE;

IIPUMEHATHh TOJIYYCHHbIE 3HAHMS Ha NPAKTUKE: AHAJIM3MPOBAThH

[IpakTyeckoe
3aHATHE

[IpakTnueckas
paborta
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peanbHbIe CUTYallMU U MPUMEHSTH U3y4YEeHHbIC NOHATHS B IpoLecce
MOUCKA PELICHUS MaTeMaTH4eCKH C(HOPMYIMPOBAHHOW MPOOIEMBI,
MOJICTIMPOBaTh  peajibHble CUTyallud Ha S3BIKE T'€OMETpPUH,
UCCIENOBaTh  IIOCTPOCHHBIE  MOJEIM  C  HCIOJb30BAHUEM
TeOMETPUYECKUX IMOHATHH M TEOpeM, ammapara aireOpsl, pemarb
NPAaKTUYECKHE 33]]a4H, CBSI3aHHBIE C HAXO0XKIEHUEM IeOMETPUIECKUX
BEJINYNH
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3. COAEPKAHUE YYEBHOTI'O TIPEIMETA «<MATEMATHUKA»

Coneprxkanne oOyuenus B 1 cemectpe

1.Yucna 1 BBIYUCIICHUS.

1.1. PantmonanbsHble yncia. OObIKHOBEHHBIE U IECTUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE
nepuoguyeckue apodu. ApudMeTHuecKkue Onepalud € PAlUOHAIBHBIMM  YHCIIAMH,
npeoOpa3oBaHusl YHCIOBBIX BBIpaeHWU. [IprMeHeHune npoOeil M MpPOLEHTOB AJSl PEIICHHS
IIPUKJIAHBIX 33/1a4 U3 Pa3IU4YHbIX OTPACIICH 3HAHUW U PEAIbHOU KU3HMU.

1.2. JlefictBuTenbHbIe uncia. PanyonanbHble 1 HppalMoOHaIbHbIE Yncia. Apudmerndeckue
oTepanru ¢ ACUCTBUTEIbHBIMH UnciaMu. [IpuOmmkEéHHbIE BRIYUCICHHS, TPABUIIa OKPYTIICHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

1.3. Crenenp ¢ nenbiM mnokaszareneM. CranjpaptHas (Gopma 3alucH JIeHCTBUTEIBHOTO
yucia. Mcnonp3oBaHue mNoaXoAswmied QGopMbl  3amucH  JIEHCTBUTENBHBIX — YMCEIN JUIs
pelIeHUs IPaKTUYECKUX 33]a4 U IIPEJICTaBICHUS JaHHBIX.

1.4. ApudmeTndecknii KOpPeHb HATypalbHOW creneHU. [leiicTBus ¢ apudMeTHIeCKUMHU
KOPHSIMHU HaTypajibHOW CTEIEHHU.

CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI€HC
YKCIIOBOTO apryMeEHTA.

1.5. Harypanbuble u nensle uucna. Ilpusnakm gemumoctn nensix uucen. CreneHs ¢
panuoHaIbHBIM ITOKa3zareneM. CBOWCTBA CTENEHU.

Jlorapudm uncna. JlecaTHYHBIE U HATypaJIbHBIC JIOTAPU(MBEIL.

2. YpaBHEHUS U HEPaBEHCTBA.

2.1. ToxnecTBa U TOXKAECTBEHHbIE TPEOOpPaA30BaHMU.

[IpeoOpa3oBaHue TPUrOHOMETPHUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
bopMyIbI.

VYpaBHeHME, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo MHTEpBaoB.

Pemenne wnensix U ApoOHO-pallMOHAIBHBIX YpaBHEHUH W HepaBeHCTB. PemieHue
UPpALMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpumeHeHune ypaBHEHMH M HEPAaBEHCTB K PELICHUI0 MaTEeMaTMUECKHUX 3aJad M 3a7ad U3
pa3INYHBIX 00J1acTe HAyKU U pealbHON )KU3HH.

2.2. IIpeobpa3oBaHue BBIpAKEHUH, COACPIKAIIMX JIOTapU(PMBI.

[TpeoOpa3oBanue BBIpAXKEHUH, COACPIKAIIMX CTENIEHH C PAllMOHAIBHBIM [TOKa3aTeJIeM.
ITprMepsl TPUTOHOMETPUUECKUX HEpaBEHCTB. Iloka3aTenbHbIE YpaBHEHNS U HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

2.3. Cucrembl IMHEWHBIX ypaBHEHUH. Pellrenne npruKIIaqHbIX 3a1a4 C IOMOIIBI0  CHCTEMBI
JIMHENHBIX YPABHEHUM.

2.4. CucTeMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPaBHEHUI U HEPABEHCTB.
IIpuMeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0O MATEMaTUYECKUX 3a/1ad M 3ajad
U3 PA3UYHBIX 00JIacTel HAYKU M peabHOMN JKU3HU.

3. ®yHKMH U TpadUKH.

3.1. ®ynkmus, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkuuu. B3aumbHo oOpaTHbIe

byHKINN.

PIT OVII.01.03 MaremaTuka Crpanuma 39 u3 53



OO6nacth onpesesieHnsl 1 MHOXKeCTBO 3HaueHui GpyHkimu. Hynu hyskmmm.

[TpomexyTKH 3HaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIUH.

Crenennas (yHKIMS C HATypaJTbHBIM U LIEJIBIM MOKa3ateseM. EE cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KOpHS N-0i CTETICHU.

TpuroHomerpudeckas OKpyKHOCTb, OIpeeNIeHHEe TPUTOHOMETPHUECKUX (DYHKIIMNA YHCIOBOTO
apryMeHra.

3.2. Oynknusa. Ilepuogmveckne QyHkmuu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKITUU.
Makcumymbl 1 MUHMMYMBI (QyHKIMM. HambOosbliee n HauMmeHbllee 3HaueHHE (QYHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINU, X CBOHCTBA U Tpa(uKH.

[TokazarenbHas u norapudpmMuieckas GyHKINU, KX CBOHCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUN ISl peICHUS] YPABHCHUHN U TMHEWHBIX CUCTEM.
Hcnons3oBanue rpadukoB byHKIni U1 UCCIICIOBAHUA IIPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUU 33734 U3 JPYTHX Y4EOHBIX NPEIMETOB M
peanbHON KU3HU.

4. Hagaya MaTeMaTUYECKOTO aHAIU3A.

4.1. TlocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs IOCIIEAOBAaTENbHOCTEH. MOHOTOHHBIE

[10CJIEI0BATEIbHOCTH.
Apudmernueckas 1 reoMeTpudeckas nporpeccuu. beckoneuHo yoObiBaroIias reoMeTpuuecKas
nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEd TeoMEeTpUUecKord mnporpeccuu. dDopmyna
CIIOXKHBIX HpOLEHTOB. lcnosnb30BaHME Mporpeccuu JUisl peUIeHMs] pealbHbIX —3ajad
IIPUKIJIATHOTO XapakTepa.

4.2. HenpepbiBHBIE (PyHKIIMU. MeTOl HHTEPBAIOB IS pelieHust HepaBeHCTB. [Ipon3BoaHas
¢ynkuuu. ['eomerpuueckuit 1 GU3NYECKUIA CMBICI TPOU3BOIHOM.

[TponsBosHble 37eMeHTapHBIX (yHKIMA. DopMysIbl HaXO0XKIEHHS HPOU3BOJHOW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

IIpumeHeHne  MPOU3BOAHOU K  HCCIEJOBaHUIO GyHKIMI Ha  MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HamOOJbIIero M HAUMEHBIIEro  3HadeHUs  (QYHKIUH Ha
OTpEe3Ke.

4.3. TlpumeHeHue TPOU3BOIHOM /ISl HAXOXKACHUS HAMITYYIIETO PEHICHUs B MPHKIIAIHBIX
3ajaydax, JJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3alaHHOro (opMysIoi Wi rpadukom.
[TepBooOpaznas. Tabauia nepBooOpas3HbIX.

WuTterpan, ero reoMeTpudeckuii U Gpusnueckuii cMpica. Beruncinenue uHTerpana no gopmyie
Herorona—Jleitbuuna.

5. MHOKecTBa M JIOTHKA.

5.1. MHOXecTBO, onepanuu HaJl MHOKecTBamMu. /narpammsl Oiniepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O arrapara JJis ONKCAaHUSl peabHBIX IPOLECCOB U SABJIECHUH, MPU
pellIeHnu 3a1a4 U3 IpYrux y4eOHbIX MMPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

6. [TpsiMBIe ¥ IJIOCKOCTH B TIPOCTPAHCTBE.

6.1. OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, TpsMas, TUIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATUYECKOM TIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU H
CJIEJICTBUS U3 HUX.
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6.2. BzaumHoe pacronoxeHue MpsiMbIX B MPOCTPAHCTBE: MepeceKaronIrecs, napauieabHble
U cKpemuBampomuecs npsmele. [lapamuienbHOCT NPAMBIX M INIOCKOCTEM B IIPOCTPAHCTBE:
NapaJulebHble IPSMBIE B IPOCTPAHCTBE, IAPAJUICIBHOCTh TPEX IPSAMBIX, MapaJUICIbHOCTD
IPSIMOM M IUIOCKOCTH. YTJbl C COHAIIPaBICHHBIMM CTOPOHAMH, YroJl MEXAY NPSIMBIMA B
npoctpancTBe. llapamienbHOCT  IUIOCKOCTEW: MapajuieibHblE  IUIOCKOCTH, CBOMCTBA
napajuieNipHeIX miockocted. [Ipocreiiine mpocTpaHCcTBeHHblE (UTYphl Ha IJIOCKOCTH:
TeTpas’p, KyO, napajuieenune, NoCTPOCHNE CeUeHUH.

6.3. [lepneHAUKYASIPHOCT, MPAMONM M IJIOCKOCTHU: MEPIECHIUKYISAPHBIE  MpsIMbIe B
MIPOCTPAHCTBE, MpPsIMbIE MapajulelIbHble W TMEPIEHAUKYJISPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIAPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O MPsAMOUW IEepHEHIUKYISIPHON
IJIOCKOCTH. YIUIBI B IPOCTPAHCTBE: YroJl MEXAY IPSAMON M IIJIOCKOCTBIO, IBYIPAHHBIA YroOJI,
JIMHEHHBIN yroJl IBYIPaHHOrO yria. IlepneHauKysisap U HakJIOHHBIE: pacCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PAcCTOSTHHE OT NPSAMOM 1O IUIOCKOCTH, MPOEKUUs (GUTyphl HA TUIOCKOCTD.
[lepneHAUKYISIPHOCTh IJIOCKOCTEH: NPU3HAK MEPHEHAUKYISIPHOCTH JBYX IUJIOCKOCTEM.
Teopema o0 TpEX NEPHEHAUKYIAPAX.

7. MHOTOTpaHHUKH.
7.1. TloHsiTHE MHOTOTPAaHHWKA, OCHOBHBIE  DJIEMEHTHl  MHOTOTPAHHHKA, BBIYKIIBIC U

HEBBINTYKJIbIE MHOTOTPAaHHMKH, pa3BEPTKAa MHOrorpaHHuka. l[Ipu3ma: n-yronpHas mopusMa,
I'pPaHU U OCHOBAHUS IPU3MBI, IpsAMasi U HAKJIOHHAas MPU3Mbl, OOKOBasl U IOJIHAS IOBEPXHOCTb
npusMel. [lapamienenunen, npsMOyrojapHbIi NapauleJenunes u ero ceorcrsa. [Iupamuna: n-
yrojbHas NUpaMHUAa, I'paHM ¥ OCHOBaHHWE IUPaMUIbI, OOKOBas U IOJHAs IOBEPXHOCTh
NUPaMUJIbl, TpPaBWIbHAs M YyCEU€HHas MNHpamMuga. OJEMEHTbl MPU3Mbl M UPAMMJIBIL.
IIpaBunbHBIE MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOI'PAHHUKA, IIPABUIIbHAS MPU3Ma U
IpaBWIbHAs MUpaMKJia, MPaBUIbHAS TPEYrojibHas MUpaMHia U MPaBUIBHBIM TeTpasap, KyO.
[IpencraBieHre O MpaBHIIBHBIX MHOTOTPAHHUKAX: OKTa’Jp, AoAeKa’ap U ukocadp. CeueHus
MIPU3MBI U TUPAMUJBI.
7.2. CuMMeTpusl B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOYKH, IPSIMOM, IIIOCKOCTH.

DneMeHTbl CUMMETPUH B UpaMuax, napaieienurnenax, IpaBuIbHbBIX MHOTOTPaHHHUKAX.

Conepsxanrie 00yueHust BO 2 CEMECTpE.

7.3. BoruncrneHnue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, AuaroHany, yrisl. [Inomans 60koBoi
MOBEPXHOCTH M TOJHOM TOBEPXHOCTH MNPSIMOIl MpH3MBI, IUIOIIAJh OCHOBAaHWM, TeopemMa o
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
NpaBWIBHON NMUpaMubl, TEOpeMa O IUIOIAAM yced€HHoW mnupamuabl. [lonstue o6 oOBEMe.
O0bEM upamMuIbl, MPU3MBIL.

7.4. Tlono6usie Tena B mpocTpaHcTBe. COOTHOLIECHHUS MEXAY IUIOMAASMH IMOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

8. Tena BpameHwus.

8.1. IlunuHIpuyeckas MOBEPXHOCTb, OOpa3ylOIIMe LMIMHIPUYECKOH MOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LIMauHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, OOpasyromas u
0Cb, TIOIIA/1b OOKOBOM U MOJIHOW MOBEPXHOCTH.

8.2. Konnueckasi TOBEPXHOCTh, 00pa3yole KOHUYECKOH TMOBEPXHOCTH, OCh U BEpPIIMHA
KOHMUYECKOW TOBepxHOCTH. KOHyC: OCHOBaHHME ¥ BepIIMHA, OOpasyromas W OCh, IUIONIAlh
OOKOBOM W TIOJIHOW IMOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opa3yroIlre W BBHICOTA, OCHOBAHHS W
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OOKOBast TOBEPXHOCTH.

8.3. Cdepa u map: meHTp, paauyc, AMaMeTp, IUIOMAIsL TOBEPXHOCTH cdepbl. B3aumuoe
pacrionioskeHre cepbl U INIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe, MIomaas chepsl.

8.4. N300pakeHue Tes BpallleHUs Ha JI0CKOCTU. Pa3BépTka nuiauHapa u KOHYyca.
KomOuHanmu ten BpalleHust ¥ MHOTOTPAaHHUKOB. MHOIOrpaHHUK, OIMUCAHHBIM OKOJIO cepsl,
cdepa, BMcaHHast B MHOTOTPAaHHUK, WM TEJIO BPAILICHHSL.

8.5. Tlonsatne 00 oObéme. OcHOBHBIE cBolcTBa 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuienenurena u cieacteus u3 He€. O0béM mumHApa, kKoHyca. O0bEM
apa 1 Iiomaab cepsl.

8.6. Ilogo6uble Tena B mpocTpaHcTBe. COOTHOLIEHUST MEXAY IUIOMIAJIMH [TOBEPXHOCTEH,
o0béMaMu 1om00HBIX Ten. CedeHus UMIAMHIpA (MapauleIbHO M NEPHEHIUKYISIPHO OCH),
ceueHMsI KoHyca (MapauiebHOe OCHOBAHUIO M IIPOXO/AAIIEe Yepe3 BEpIINHY), CEUCHUs LIapa.

9. BexTopsl 1 KOOPJMHATHI B IPOCTPAHCTBE.

9.1. Bexktop Ha miIockocTM U B mpocTpaHcTBe. ClOXKEHHWE W BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Hcio. Pa3noxkeHue BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[TpaBuno mapamtenenumnena. Pemenne 3amad, CBI3aHHBIX C MPUMEHEHHEM MPABUII IEHCTBHIA C
BekTopamu. [IpsiMoyronpHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTsl BeKTOpa.
[Tpocreiimue 3amaun B KOOpAMHATaX. YTOJI Mexay BekTopamu. CKalsipHOe  IpPOU3BEACHUE
BEKTOpOB.  BbluncieHue — yriioB  MexJly  NpsAMBIMHU U IutockocTsMHu. KoopanHaTHO-
BEKTOPHBIN METOJI IPU PEIIEHUU T€OMETPUUYECKUX 3a/1a4.

10. BeposiTHOCTh M CTaTHCTHKA.

10.1. [IpencraBieHne JaHHBIX C TOMOIIBLIO TAOIUIL U Tuarpamm. CpenHee apudmMeTnaeckoe,
MeaMaHa, Hauobosblllee M HAUMEHbIIIee 3HAaUeHUs, pa3Max, AUCIIePCHsl U CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

10.2. CiyuyaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIydailHble COOBITHS. DJIeMEHTapHbIE COOBITUS
(ucxonsl). BeposTHOCTh ciyyaiiHOro coObITHS. bBIU30CTH  YacTOTHI U BEPOSITHOCTH
coObITuil. CirydaifHbIe ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU.
BeposiTHOCTH cOOBITHI B ONBITAX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

10.3. Omnepanuu Hajg COOBITUSMHU: MEepeceueHue, OObEeIWHEHUE, MPOTHBOIIOIOKHBIE
coObITus. narpammsl Diinepa. opmyrna cIoKeHus: BEpOATHOCTEN.

VYcnoBHas BEpPOSATHOCTb. Y MHOKEHHE BEPOSATHOCTEN. [lepeBO CiydallHOrO 3KCIIEPUMEHTA.
®dopmyna moaHOM BepoaTHOCTU. He3aBucuMebie COOBITHS.

Komb6unaropuoe npaBuno ymHoxeHus. [lepectanoBku u daxrtopuan. Yucio coderaHui.
Tpeyronsauk ITackans. @opmyna 6unoma HeroToHa.

BunapHblil ciaydyalHbpli ONBIT (MCHBITAHKE), yCIIeX M Heynada. HesaBUCHMbIE HCIIBITAHUS.
Cepust HE3aBUCHMBIX HCHBITAaHUN 110 mepBoro ycmexa. CepHs HE3aBUCUMBIX HCIBITAaHUN
bepuymn.

Cnyuaiinas BenuuuHa. Pactipenenenue BepoaTHOCTeN. [lnarpamma pacnpenesieHusl.
[Tpumeps! pactipeienieHnii, B TOM 9HCIIe, TEOMETPHYECKOE U ONHOMHUAIBHOE.

10.4. YwucnoBble XapaKTEpUCTHUKH CIyYalHBIX BEIMYHMH: MATEMATHYECKOE OKHMJAHHE,
IWCTIEPCHST W CTaHAAPTHOE OTKIOHEHHWe. [IpuMepsl TNpPHUMEHEHUS MaTeMaTHYECKOTO
OKUJIaHUs, B TOM YMCJE B 33/1a4aX W3 MOBCEIHEBHOW XHU3HH. MaTeMaTHUeCKoe 0KHUIaHHe
OMHapHOI ciy4aiiHOM BeTMUMHBL. MaTteMaTndeckoe 0XKHJIaHHE CYyMMBbI CIIy4aiHbIX BEJINYHH.
MareMaTHuecKkoe OXHAAHWE W JUCHEPCUS TI'eOMETPUYECKOr0 W OWHOMHAIBHOTO
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pacrnpeeneHui.

10.5. 3akoH OOJBIIMX YUCET W €ro poiib B HaykKe, mpupozae u obmectBe. BriOOpouHbIii
METOJ| UCCIIEAOBAHUN.

IIpuMepsl HENpEpBIBHBIX CIIy4alHbIX BeIW4UH. [IOHATHE O IUIOTHOCTH pacHpenciICHHUS.

3ajaun, OIpUBOAAIIME K  HOPMAJIbHOMY  pacnpeneneHuto. [loHsiTue 0 HOpMallbHOM
pacupeiesieHuH.
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4. TEMATUYECKOE INTAHUPOBAHUME YYEBHOI'O TIPEJIMETA «MATEMATUKA)

Koabt npeaAMEeTHbIX, MeTallPpeAMETHbIX, IHYHOCTHBIX

Ne O0bem
Tema 3anaTus pe3y/bTaToB, POPMHUPOBAHHIO KOTOPBIX COCOOCTBYET
n/n B Hacax 3JeMeHT MPOrpPaMMbl
1 2 3 4
Pa3zgen 1. Yuncia ¥ BLIYUCJICHUSA 7
Panmonansueie yncina. OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, TIPOIICHTHI, JIPycBl, JIPacB2, JIPace3, JIPsce4; MP6unl, MPGun2,
1. OCCKOHEYHBIC MTEPUOINUSCKHE IpoOH. ApudMeTHIECKUE ONepaluy ¢ paliOHATbHBIMU 1 ﬁggﬁﬁ’lfvll\l/;ggiijlXﬁggthll\?%lghﬁz?ﬁ;i MPuz8,
YHCIIAMH, TIPEOOPA30BaHKSI YHCIOBBIX BBIPAKCHUIA.
JleiicTBUTENbHBIC YKCIIA. PalimoHaabHbIC M HPpaAMOHAIbHBIC YUCIIA. JIPrsl, JIPre2, JIPre3, JIPre4, JIPre5, JIPre6, JIPre7; MPol,
2. Apudmernaeckue onepanuu ¢ AeHCTBUTEIbHBIME YrciaaMu. [IpubnmxEénnsie 1 MPo2, MPo3, MPod, MPoS; ITP1; TIP3
BBIUUCIICHUS, TPABHUJIA OKPYTJICHHSI, IPUKHJIKA M OIICHKA PE3YJIbTaTa BEIYMCIICHUH.
Ilpakmuueckoe 3anamue 1. Vcnons3oBaHuEe  TOIXOJSAIICH (hopMeI 3armcu JIPrel, JIPre2, JIPrs3, JIPred, JIPres, JIPrso, JIPre7; MPol,
3. JCHCTBUTEILHBIX quceNn JUIsl PEIICHUS MPAKTUYCCKHX 3ajad U TPEACTaBICHUS 1 MPo2, MPo3, MPod, MPoS; IIP1; I1P3
JTAHHBIX.
Apudmernaeckuii KOpeHb HATYPaIbHOU cTeneHu. JeldcTBHs ¢ apuMETHIECKUMHU JIPrel, JIPrs2, JIPre3, JIPred, JIPrsS, JIPre6, JIPrs7; MP6unl,
4. KOPHAMH HATYpATHHOM CTETIEHI. 1 MPG12, MPG13, MPGid, MPGinS, MPG6; T1P2; TIP3
Ilpakmuueckoe 3auamue 2. Cunyc, KOCHHYC ¥ TAHTCHC YUCIIOBOTO apryMEHTA. JIPrel, JIPre2, JIPre3, JIPre4, JIPrsS, JIPre6, JIPrs7; MPcol,
5. ApKcuHyC, apKKOCHHYC, ApKTaHI'€HC YUCIOBOIO apIyMEHTAa. 1 MPoo2, MPcod, MPco3, MPeo6, MPco7; IIP2; IIP9
Tekyuiuii KOHmMpPOJIb - MEeCMUPOBAHUE
5 Harypanbnuble u nensie uncna. [Ipusznaku aenuMoctu nensix uucen. CTeneHb ¢ 1 ﬁf;?gl%léﬂl\f/’[;?l iﬂl’\j{;l?, EPi/cIIIs%; B%P?\ﬁg%, 1\/I7P6Mngé, .
: paIMoHATBHEIM MoKa3aTeneM. CBOMCTBA CTENEHN. MP6nal L, MPongl2, MPOwa13, MPSuale
Ilpakmuueckoe 3anamue 3. Jlorapudm uncna. J[ecITHIHBIC U HATYypATbHBIC JIPrel, JIPre2, JIPrs3, JIPred, JIPrss, JIPreo, JIPre7; MPol,
7. SOTapHAMBL 1 MPo2, MP03, MPo4, MPo5; TIP1
Pazngea 2. ToxaecTBa U TOXKAECTBEHHbIE IPe00pa3oBaHMs] 6
[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE JIPrel, JIPrs2, JIPre3, JIPre4, JIPreS, JIPre6, JIPre7; MP6axal,
8. TpUroHOMeTpHueckue Gpopmyibl. PerieHrne TpuroHoMeTpuyecKux ypaBHEHUH. 1 MPOnn2, MP6a3, MPozd, MPOzs, MPGma6; TIP3
Tekywuit KonmpoJp - mecmuposanue
9. Ilpakmuueckoe 3anamue 4. YpaBHeHNe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penienne 1 JIPosl, JIPoB2, JIPoB3, JIPoe4, JIPosS; MPenl, MPen2, MPen3,
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HepaBeHCTBAa. MeTox uHTepBalloB. PerieHne nensix 1 ApoOHO-paLMOHATBHBIX
YPaBHEHUH U HEPABEHCTB. Pelenne uppanvoHaabHbIX YPABHEHUN U HEPABEHCTB.

MPcn4, MPca5, MPcn6, MPca7; I1P 1T1P5

HpI/IMeHeHI/Ie ypaBHeHI/Iﬁ 1 HCPABCHCTB K PCHICHUIO MATECMAaTHYCCKUX 3a1a4 U 3ajia4d

JIPacBl, JIP3cB2, JIP3cB3, JIP3cB4; MPOual, MPoua2,

10. W3 pa3MYHbIX 00JacTel HAyKH U PEaIbHOM JKU3HH. MP6un3, MP6uzd, MP6na5, MPOan6, MPoua7, MPouas,
MPo6unll, MPounl2, MP6unl3, MPounl4
Ilpakmuueckoe 3anamue 5. TlpeoOpa3oBaHue BRIPAKEHHIA, COACPKAIIIX JIPos1, JIPoB2, JIP3E3, JIPoB4, JIPoBS; MPenl, MPex2, MPen3,
11. norapudmsl. [IpeobpazoBanue BeIpaXXeHU, COJIEPIKALINX CTENEHH C PAllHOHATbHBIM Moz, MPozs, Mecb, MPea7; TIF1,LIPS
II0KA3aTEJIEM.
12 [Tpumepsl TPUTOHOMETPHUYESCKUX HEpaBeHCTB. [loka3are/ibHble YpaBHCHUS U ﬁ;r:oli Jﬁ;ﬁiﬁs&f& SHIIJ\/FI;A(‘:’O J61P lf/lflfc (?7}’ Fﬁg’zﬁlgsg; MPcol,
' HepaBeHCTBa. JlorapudMuyeckne ypaBHeHNS U HEPABEHCTBA. ’ ’ ’ ’ ’ ’
Hpakmuqeame 3anamue 6. JIPrsl, JIPrB2, JIPrB3, JIPrB4, JIPTBS, JIPrB6, JIPr87; MPo6nxal,
13. CucreMbl TMHENHBIX YpaBHEHUN. Perienne npukiIagHpIX 3a7a4 ¢ IOMOILBIO CHCTEMBI MPOnn2, MP6ma3, MPozd, MPOz5, MPOa6; TIPS
JINHEMHBIX YPaBHCHUM.
Pa3nes 3. @yHkuuu u rpadukm.
Oynkuws, criocoOs 3aaanus ¢pynkiun. ['paduk Gynkimu. B3aumMHo oOpaTHbIe JIPrel, JIPre2, JIPrs3, JIPred4, JIPrs5, JIPrs6, JIPrs7; MPol,
q)YHKI_II/II/I. MPo2, MPo3, MPo4, MPo5; MP6in6 MPcn7; I1P1,I1P4
14. OO6nacTh onpeeneHUs 1 MHOXKEeCTBO 3HadeHU QpyHkimu. Hynu GyHKIwm.
[TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUU.
Tekywiuit KOonmpoJb — yCmHulil Onpoc
Ipaxmuueckoe 3anamue 7. CBoiicTBa ¥ rpaduK KOPHS N-0if CTEICHH. ﬁfsgBléﬂl\f/’é‘?z, ffl’\j[;%i EP;CI‘;%; 1\?6&1}1’%’ M7P6MH§>%’ .
15. Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEEICHNE TPUTOHOMETPUUYECKUX (PYHKIINN MP6E§1’1, Mpgﬁﬂ’lz, Mggld;ll& 1\2?6;1&1 4, PIIIHP 4.11P5 e
YHCIIOBOTO apryMEHTa.
®Oynknus. [lepuoanueckue pyHkimu. [IpoMeKyTKH MOHOTOHHOCTH (DYHKIIUH. JIPrel, JIPre2, JIPre3, JIPred4, JIPrs5, JIPrs6, JIPrs7; MPol,
16. MaxkcumyMmbl 1 MUHUMYMBI (yHKIIMU. Hanbomblee 1 HauMeHblIee 3HaueHue MPo2, MPo3, MPod, MPoS; IIP1, IIP4.1TP
(YHKIIMN HAa TPOMEXKYTKE.
Ipakmuueckoe 3anamue 8. Vicnons3oBanue  rpapukoB  QyHKOuA  Juis JIPrel, JIPrs2, JIPre3, JIPre4, JIPreS, JIPre6, JIPrs7; MP6axal,
17. WCCIIEIOBAHUSL  MPOILIECCOB U 3aBUCHUMOCTEMN, KOTOPHIE BOZHUKAIOT MTPU PEMIEHUU MP6na2, MPox3, MP6nd, MP6naS, MP6xzs; TTP4
3aJa4 U3 APYrux Y4eOHBIX MPEIMETOB U pealbHOU JKHU3HH.
Pa3znen 4. Hayana maTreMaTH4ecKoro aHajam3a
18. ITocaenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IIOCIEI0BATENLHOCTEN. MOHOTOHHBIE JIPscBl, JIPacB2, JIPace3, JIPsce4; MPounl, MPonn2,
MP6un3, MPoun4, MPounS5, MPoun6, MPoun7, MPouzs,
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IIOCJICO0OBATCIIBHOCTH. ApI/I(bMeTI/I‘ICCKaﬂ U ITCOMETPUUCCKAA IIPOTPECCHUN.

MP6unll, MPounl2, MPOual3, MP6unl4; I1P8

Ilpakmuueckoe 3anamue 9. Cymma 66CKOHEYHO YOBIBAOIICH IT€OMETPHUYECKOM

JIPrel1, JIPrs2, JIPre3, JIPre4, JIPr85, JIPrB6, JIPrB7; MPONal,

19. MP6na2, MPona3, MP6na4, MPoanS, MP6in6; I1P3
nporpeccuu. @opmysa CI0XKHbBIX IPOLICHTOB.
HenpepsiBable pyHKImu. MeTo MHTEPBAJIOB ISl PEIICHUSI HEPAaBEHCTB. JIPrel, JIPre2, JIPrs3, JIPred4, JIPrs5, JIPrs6, JIPrs7; MPol,
20. N - MPo2, MPo3, MPo4, MPo5; I1P1
Texkyujuit KOHMPOb — YCHHBLIL ONPOC
Ilpakmuueckoe 3anamue 10. IlpousBonnas Gynkiun. ['eomerpuueckuii u ﬂPFgla ZHPFB% JH;FB& JgPrz4, Hf;mi HPH%@ J6TPFB7; MPﬁﬂllﬂa
. . . MP MP MP6ma4, MP6115, MP6nn6, MPea7;I1P1,
21 ¢bu3nyeckuil CMbICI IPOU3BOIHON. [Ipou3BOJHBIE 371EMEHTAPHBIX (DYHKIMIA. IIP5 S, DA, MBI i g o
' DopMyITbl HAXOXKICHHUS TPOU3BOIHON CYyMMBI, IPOU3BEACHUS H YACTHOTO ()YHKIIUH.
HaxoxxaeHue HamOOIbLIEr0 M HAMMEHBIIEro 3HAa4eHUs (YHKIMM HA OTpe3Ke.
Ilpakmuueckoe 3auamue 11. TlpuMeHeHNE TPONU3BOTHOM TS HAXOXKIACHHS ﬁ:gls ZJHI’JI‘;% ngﬁigh:“ﬂi}n};mss’ Jﬁ;féﬁa gpﬁg; I\;IPIGIJ?SL
22. HaWJIy4lICro peueHus B IPUKIAIHBIX 3aladax, 11 ONpeAC/ICHUs CKOPOCTH MpolLecca, R e AT > D, MIECALS
3amanHoro Gopmysoi wim rpadukom. [Teppoodpasnas. Tabmuia mepBooOpa3HBIX.
Ilpakmuueckoe 3anamue 12. VHTerpai, ero reoMeTprUUeCKuil 1 GU3NIECKHIA CMBICIL. JIPrel, JIPre2, JIPrs3, JIPred4, JIPrs5, JIPrs6, JIPrs7; MPol,
23. N MPo2, MPo3, MPo4, MPo5; I1P1
Beruucnenue nnrerpana no gopmyne Herorona—JlelOHuna.
Pa3znen S. MHoKeCTBa M JIOTHKA
MHOoXecTBO, orepanuu HaJl MHOKecTBamMH. J[narpammel Ditiepa—BenHa. JIPosl, JIP3B2, JIPoB3, JIPoB4, JIPoBS; MPenl, MPen2, MPen3,
24 ’
: MPcn4, MPcnS, MPen6, MPca7; TIPS
Onpenenenue, Teopema, CieJICTBUE, 10Ka3aTeIbCTBO.
Ilpakmuueckoe 3anamue 13. TlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO armapara JIPrel, JIPrs2, JIPre3, JIPre4, JIPreS, JIPre6, JIPra7; MPol,
% MPo2, MPo3, MPo4, MPo5; MP6ux8, MPGual1, MPGuxl2,
25. JUIS ONHMCAaHMs pealbHbIX IPOLIECCOB M SIBICHUN, MPH PELIeHUH 3a/1ad U3 JAPYTux MPGia13, MPGual4 [TP8
y4eOHBIX IPEAMETOB.
Pa3nes 6. IlpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
OcHoOBHBIE IOHATHS cTepeoMeTpur. Touka, npsiMasi, IIOCKOCTbh, TIPOCTPAHCTBO. ﬁf;Fle, I\J/Tlgﬂgz’ I\JAT}I,’FE%VJ[;PFSB“MJ})PFZi ]\J/IT]f)’FBg’ JI\prfgﬁ é\/IPOl,
[TonsiTre 06 akCMOMaTUYECKOM MOCTPOEHUHU CTEPEOMETPUH: AaKCUOMBI CTEPEOMETPUHU MPgM;[ll ?\/Ii’ﬁnnol 5 MP()GI/;II13 CI\)/III;GH,:[IT 1Ps5 HI;,}; ’
U CJIEACTBUS U3 HUX. B3auMHOE pacnosokeHne MpsiMbIX B IPOCTPAHCTBE:
26. nepeceKarommecs, napauieabHble U CKpelnBatomuecs npsmsle. [lapannensHocts
MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: MapajlIebHbIE MPSIMbIE B IPOCTPAHCTBE,
NnapajuiebHOCTh TPEX MPSIMBIX, NAPAJUIETbHOCTD MPSIMON U TUIOCKOCTH.
Tekywiuit KOonmpoJb — yCmHulil Onpoc
VYTI1Bl ¢ COHANPaBIEHHBIMUA CTOPOHAMH, YTOJI MEK1y PSMBIMH B IPOCTPAHCTBE. JIPrsl, JIPrs2, JIPre3, JIPre4, JIPre5, JIPre6, JIPrs7; MPol,
27. . . MPo2, MPo3, MPo4, MPo5; ITP9
[TapannenbHOCTh NIOCKOCTEN: NapajileNbHble TUIOCKOCTH, CBOMCTBA NapaJlJIeNIbHbBIX
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IJIOCKOCTEH.
Tekywiuii KOHmpoJb — NUCLMEHHBLIL ONPOC

28.

IlepneHIUKYNAPHOCTh NPSAMOM UM IUIOCKOCTH: NEPHEHAMKYJISPHBIE IIPSMbIE B
IIPOCTPAHCTBE, PSIMBbIC NTapaJUICIIbHBIE U IEPIEHAUKYIIAPHBIE K INIOCKOCTH, IIPU3HAK
NEPIECHIUKYJIIPHOCTH IIPSIMOU U IUNIOCKOCTH, TEOPEMA O IPAMOH MEPIEHIUKYIAPHON
IJIOCKOCTH. [IeprieHIuKyisip 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHiE OT MPSAMOMN 10 MIIOCKOCTH, IPOEKIHs (PUryphl Ha INIOCKOCTh. Teopema o
TPEX NEPIECHIUKYIISIpaXx.

JIPrs1, JIPr82, JIPrB3, JIPrB4, JIPrBS, JIPTBO6, JIPrB7; MPONl,
MP6na2, MP6na3, MP6na4, MPoanS5, MP6na6; ITP9

Pa3znen

7. MHOTOTpPAHHHUKH.

29.

Ilpakmuueckoe 3anamue 14. Ilpuszma: n-yroyipHas npu3Ma, rpaHd U OCHOBaHUS
MIPU3MBI, [IpsIMasi U HAaKJIOHHASI TPU3MbI, OOKOBasl U MOJIHASL TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, TpsMOYTOJIBHBIN MapaJICJICUIIE] U €r0 CBOUCTBA. DJIEMEHTHI
MpHU3MBbI U TUpaMuIbl. [IpaBuiIbHbIE MHOTOIPAaHHUKU: TTOHITHE MTPABUIIBHOTO
MHOIr'OrpaHHuKa, nmpaBuJibHad IIpU3Ma U MpaBHUJIbHAA IIMPpaMHa, IIpaBUJIbHAA
TpeyrojbHas MUpaMua U MPaBUIbHBIN TeTpadip, KyoO.

Texyuwiuit KOHmMpPO1b — NUCLMEHHDBLIL ONPOC

JIP>cB1, JIP3cB2, JIP3cB3, JIPacB4; MPOual, MP6oun2,
MPo6un3, MPoun4, MPounS, MPoun6, MPoun7, MPouzs,
MP6unll, MPOunl2, MPOual3, MP6unl4; ITP10

30.

CI/IMMeTpI/ISI B IPOCTPAaHCTBC: CUMMCTPUS OTHOCUTCIIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
DJeMeHThI CUMMCTPUU B ITUpaMUJax, apauiCJICnuneaax, mpaBujaIbHbIX
MHOTI'OIrpaHHUKAx.

JIPrs1, JIPrs2, JIPr83, JIPrB4, JIPr85, JIPrB6, JIPrB7; MPOIal,
MP6aa2, MP6an3, MP6ia4, MP6nn5, MPona6; I1P2

IpomexyTounas arrectamus (qud 3aver)

Bcero B CceEMECTpE

32

Pa3nen

7. MHOroOrpaHHHUKH.

31.

Brruucnenue 351eMeHTOB MHOTOTPaHHUKOB: pé0pa, nuaronanu, yrislInomans
OOKOBOI TOBEPXHOCTH U MOJHOW MOBEPXHOCTU MPSIMON TIPU3MBI, TUIOIIA T
OCHOBaHMH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPsIMO npu3MbI. [1omans 60koBo
MMOBEPXHOCTU U MOBEPXHOCTU MPABUILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN
yCE€4EHHOM MUPaMHU/IBI.

JIPrel, JIPrs2, JIPre3, JIPre4, JIPrs5, JIPre6, JIPrs7; MPGnal,
MP6na2, MP6an3, MP6ia4, MP6nn5, MPGig6
MPol, MPo2, MPo3, MPo4, MPo5; TIP10

32.

Ilpakxmuueckoe 3anamue 15. Tlonstue 06 00béMe. O0BEM TUPAMUIBI, TPU3MBI.

JIPrs1, JIPrs2, JIPr83, JIPrB4, JIPr85, JIPrB6, JIPre7; MPcol,
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| Texywuii konmpons — nucemennwiii onpoc

MPco2, MPco4, MPco5, MPco6, MPco7; T1P2; TTP9

Pa3nen 8. Tesna Bpamenus.

LII/IJ'II/IHI[pI/I‘IeCKaH IOBEPXHOCTD, o6pa3y}oume HHHHHHPH‘IGCKOﬁ IMOBEPXHOCTHU, OCh

JIPrs1, JIPr82, JIPrB3, JIPrB4, JIPrBS, JIPTB6, JIPrB7; MPOIOl,
MPo6na2, MP6an3, MP6na4, MP6inS, MPoin6, MPouns,

33. HWIMHAPUYECKON MOBEpXHOCTU. LIMmuHAp: OCHOBaHMS U OOKOBast TIOBEPXHOCTb, MPGual 1, MPGial2, MPGial3, MPowal4: TIPO
00pasyronias u OCh, IJIOMNIA] (b OOKOBOM M MOJIHON MTOBEPXHOCTH.
Konnueckass moBEpXHOCTh, 00pa3ylOIue KOHUYECKOH IOBEPXHOCTH, OCh U JIPrel, JIPrs2, JIPre3, JIPre4, JIPres, JIPre6, JIPrs7; MPol,
BEpIIMHA KOHUYECKOM moBepXHOCTH. KOoHyc: OCHOBaHME U BepIMHa, 00pa3yromias u MPo2, MPo3, MPo4, MPo3; MPca6, MPea7; 1IP11
34. 0Cb, TIOIIA/Ib OOKOBOM M MOJIHOW IOBEPXHOCTH. Y CEU€HHBIN KOHYC: 00pa3yromue u
BBICOTA, OCHOBaHUsI U OOKOBasi IOBEPXHOCTb.
Tekywiuii KonmpoJb — yCmHulil OnPoOC
Ilpakmuueckoe 3anamue 16. Cdepa v map: 1eHTp, Paauyc, TUaMeTp, TUIOIAIb JIPrel, JIPre2, JIPre3, JIPra4, JIPrs5, JIPrs6, JIPrs7; MPcol,
35 OBEPXHOCTH C(l)epbl. MPco2, MPco4, MPco5, MPco6, MPco7; IT1P2; ITP12
Tekywiuit KOnmpoJjb — yCmHulil OnPOC
B3anMHoe pacronoxkenue chepbl U IIOCKOCTH, KacaTeabHask INIOCKOCTh K cdepe, JIPral, JIPre2, JIPrs3, JIPred, JIPrsS, JIPreo, JIPrs7; MP6axnl,
36. oAb oephi. MPG6112, MP6113, MPGi4, MP6n5, MP6m6; TIP13
H300paskeHue TeJl BpalleHHs Ha MJIOCKOCTH. ﬁl;mzl, I\J}III;“;Z RJ/[T}I:FZ%VJ[;PFSB‘L JIPrs5, JIPr6, JIPre7; MPol,
37, Pa3pépTia UMIMHIPA H KOHYCA. . MP(c)o,l, MI(’)C(’)Z, N?Péo4, faﬁcos, MPco6, MPco7; TTP10; [TP12
ITonsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB TEII.
Texkyuwiuit KOHMpoJ1b — yCMHBLIL ONPOC
38 Ilpakmuueckoe 3anamue 17. Teopema 00 00bEME PSIMOYTOIBHOTO ﬁf;szla 131??32’ 1\2}{’;231&2?4;5’?5, JIPre6, JIPrs7; MPol,
) napajuiejIenuIe a U CJIeICTBUA U3 Hee. ’ ’ ’ ’
pasamuuecioe sansmue 18 PG MPGId, PGS, MPEAA6, MPEnA7. MPoss
) O06BeéM nnmMHapa, kKonyca. O0BEM I1apa U IIoImaab chepsbl. MP6n§1’1, MP6§;1’12, MPQH;LB, M§6;ml 4 AL e
[Tono6HkIe Tena B mpocTpancTBe. COOTHOMICHHST MEXKTY TUIOMIAIIMHA TOBEPXHOCTEH, JIP585; MPcal, MPen2, MPex3, MPead, MPeas, MPex6,
00BEMaMU MOTOOHBIX TE. MPcn7; I1P13
Ilpakmuueckoe 3anamue 19. Ceuenuss mwiuHApa (MApaUICIBHO | JIPrel, JIPre2, JIPrs3, JIPred, JIPrsS, JIPre6, JIPrs7; MP6anl,
40. NEepPIEeHUKYIISIPHO OCH), CEYCHUs KOHyca (TMapajuieibHOE OCHOBAaHHIO | MPO6nx2, MP6z3, MPGad, MPGz5, MPox6; ITP12

MPOXOJISIIEe Yepe3 BEPIINHY), CEUCHHsI IIapa.

Pa3nen 9. BekTopsl H KOOPAMHATHI B IPOCTPAHCTBE.
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Ilpakmuueckoe 3anamue 20.
BexTop Ha mimockocT U B ipoctpaHcTBe. Clio)kKeHUe U BRIUUTAHUE BEKTOPOB.

JIPaBl, JIP3B2, JIP383, JIP384, JIP3B5; MPcnl, MPcn2, MPcn3,
MPcn4, MPca5, MPca6, MPcna7,

41. 1 MPounl, MPoun2, MPoun3, MPoun4, MPounS, MPouz6,
VYMHOXEHUE BCKTOpA HA 4YUCJIO. MPo6un7, MPoun8, MPouxl 1, MPOugl2, MPOuml3,
Tekyuquii KOHmMpPO.tb — NUCLMEHHBLIL ONPOC MPGunl4; I1P13

42 Ilpaxkmuueckoe 3anamue 21. Pa3zioxkeHrue BEeKTOpa Mo TPEM HEKOMILIaHAPHBIM 1 ﬁl;FBZL I\J}II;F 1;2’ l\JAIIl;FZ3ivJ[;PFSB4ﬁJ1}11’?F’Bﬁ PTZFBQ JIPrs7; MPol,

' BekTopam. [IpaBuio mapauienenuesa. 05, W03, TR, W0, 1S,
Ilpakmuueckoe 3anamue 22. Pemcnue 3a1a4, CBI3aHHBIX C IPUMEHECHHEM IIPABUIT JIPrel, JIPre2, JIPrs3, JIPred, JIPrsS, JIPreo, JIPrs7; MP6anl,

43 JCUCTBUM C BEKTOPAMH 2 MP6112, MP6:113, MP6d, MP6mnS, MP6n6; [1P14

44 [IpsiMoyrosbHast cucTeMa KOOpIUHAT B TIpocTpaHcTBe. KooparHATHI BEKTOpA. 1 JIP3g1, JIPoB2, JIPB3, JIPoB4, JIPoBS; MPeal, MPen2, MPen3,

) MPcnd, MPca5, MPcn6, MPcn7; T1P13
45 [Ipocreiimne 3axa4n B KOOpAMHATAX. YTOJI MEXAY BEKTOPAMU. 1 JIPrel, JIPrs2, JIPre3, JIPre4, JIPrsS, JIPre6, JIPre7; MPol,
- MPo2, MPo3, MPo4, MPo5; TTP13
CKaﬂﬂpHoe HpOI/ISBeI[eHI/Ie BeKTOpOB. HP3CB1, .HPBCBz, .HP30B3, .HPSCB4; MP6I/IH1, MP6I/IZ[2,
46. T . o 1 MPo6un3, MPoun4, MPounS, MPoun6, MPoun7, MPouzs,
EKymuu KOHmMpos — ycmusiu onpoc MP6w11, MPGHl2, MPGual3, MPGual 4, TIP13
47 BI)IIII/ICJIGHI/IG yFJIOB MC)KIIY HpﬂMBIMI/I U IIJIOCKOCTSIMU. 1 HPFBI, HPFBZ, HPFB3, HPFB4, HPFBS, HPFB6, .HPI‘B7; MPGHHI,
) MP6na2, MP6an3, MPGna4, MP6ax5, MPGna6, ITP13

Paznen 10. BeposiTHOCTBH M CTATHCTHKA 26
Ilpakmuueckoe 3anamue 23. TlpencraBieHne TaHHBIX C TIOMOIIBIO TAOJIHUI] U JIPrsl, JIPrs2, JIPrs3, JIPre4, JIPrs5, JIPre6, JIPr7; MPol,

48. HATpAMM 1 MPo2, MPo3, MPo4, MPo5; TTP14
Ilpakmuueckoe 3anamue 24. Cpennee apudmMeTHuecKoe, MeIuana, HanOoJbIee U JIPocl, JIPocB2, JIPacs3, JIPace4; MPoul, MPou2,

49 HaMMEHBIIICC 3HAYCHUS, pa3Max, JUCIICPCHUA M CTAHIAPTHOC OTKJIOHCHHME YHCIOBBIX 1 MP6nx3, MPOmzd, MPGuaS, MPGuz6, MPoma7, MPouzs,

: . » P > A p Aap = T MPGu1 1, MPGux12, MP6ux13, MPGu14, TIPS
HaOOPOB.
CiyuaifHbIe SKCTIEPUMEHTHI (OTIBITHI) M CITyYaifHbIe COOBITHS. DIIEMEHTapHbBIE COOBITHS JIPrel, JIPre2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7; MPOal,
MP61a2, MP6aa3, MP6a4, MP6naS, MPong6, ITP8

50. (Icxopr). 1
Tekywiuit KOonmpoJb — yCmHulil OnpPoC
Ilpakmuueckoe 3anamue 25. BeposTHOCTb  CIlydailHOTO COOBITHSI.  Bim30CTh JPacel, JIPocs2, JIPoce3, JIPoced; MPGual, MPou2,

51 6 i C o 2 MPo6un3, MPoun4, MPouns5, MPoun6, MPoun7, MPouas,

: 94acTOTHI U Bepo;ITH%CTH coObITHi. Cly4aifHbIe OTBITHI C PABHOBO3MOKHBIMH MPGil 1, MPGwl2. MPGval 3, MPGual4, [TP8
AJIEMEHTAPHBIMH COOBITHIMHU.
BeposiTHOCTH cOOBITHI B ONBITAX ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHUSIMH. JIPsgl, JIPo82, JIPo3, JIPos4, JIPosS; MPenl, MPea2, MPend,
. MPcnd, MPca5, MPca6, MPcn7; I1P8, I1P7, I1P14

52. Omneparuu HaJ| COOBITHSAMU: TIEPECEUCHHE, 00bETMHEHHE, IIPOTUBOTIOIOKHBIC 1
COOBITHSL.
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Ilpakmuueckoe 3anamue 26. Jluarpammel Diiepa.

JIPrs1, JIPr82, JIPrB3, JIPrB4, JIPr8S5, JIPrB6, JIPr87; MPcol,

53. . N 1 MPco2, MPco4, MPco5, MPco6, MPco7; T1P8
Texkyujuit KOHmMPOIbL — yCHIHBLIL ONPOC
Ilpakmuueckoe 3anamue 27. dopmyna CI0KCHHUS BEPOATHOCTEH. Y CIIOBHAS JIPrel, JIPre2, JIPrs3, JIPred, JIPrss5, JIPreo, JIPrs7; MPol,
54, 1 MPo2, MPo3, MPo4, MPo5; I1P8
BEPOSTHOCTb.
HpaKm”quKoe 3aHamue 28_ HPC‘)CBl, .HP3CB2, HP3CB3, .HPSCB4; MP6I/IH1, MP6PIZ[2,
B5, % . 2 MP6un3, MP6un4, MP6un5, MPoun6, MPoun7, MP6uxs,
MHO’KCHHEC BCPOATHOCTCH. MP6ul 1, MPGu12, MPGul3, MPGial4; [1P8
56 I[epeBo cnyqaﬁﬂoro 9KCIIEPUMECHTA. 1 JIPre1, JIPrB2, JIPrB3, JIPTB4, JIPTBS, JIPTB6, JIPrB7; MPoOI,
: MPo2, MPo3, MPo4, MPo5; T1P8
57. dopmysa moIHOW BEPOSATHOCTH. 1 JIPre1, JIPre2, JIPre3, JIPre4, JIPrsS, JIPrs6, JIPrs7; [1P8
58 HezasucuMble COOBITHS. 1 JIP381, JIP382, JIP383, JIP384, JIP3B5; MPcal, MPca2, MPcxn3,
: MPcnd, MPca5, MPcun6, MPcn7; I1P8
59 Komb6unatopHoe npasuiio yMHOxeHus. [TepecTaHOBKY U (hakTOpHAL. 1 ﬁ;rgl, ZJHI’JI ];’26 ngﬁi}gﬁz“ﬁgg 355’ JIT\IZ}F)Z@ J61P1F]BP7§ MP6xxl,
i Iz, A5, 04, 0, J110,
I‘II/ICHO CoquaHHﬁ. TpGYFOJIBHI/IK HaCKaHH. HPSCBI, .HPSCBZ, .HPSCB3, .HP3CB4; MP6I/I,£[1, MP6I/IZ[2,
00. T . . 1 MP6un3, MP6un4, MP6unS, MPoun6, MPoun7, MP6uns,
EKyuiut KOHmMpOo.b — yCMHblU ORPOC MPGuxl 1, MP6ua12, MP6ual3, MP6ual4; [TP13
61 HpaKmuquKoe 3aHaAmue 29_ 1 HPFBI, HPFBZ, .HPFB3, HPFB4, HPFBS, HPFB6, HPFB7, TIP13
' ®opmyna bunoma HproToHa.
BuHapHbIii ciydaifHBIN ONBIT (UCTIBITAaHKE), YCIIEX U Hey1aya. JPocgl, JIPocB2, JIPoce3, JIPoce4; MP6unl, MPouni2,
62. T . . 1 MPo6un3, MPoun4, MPounS, MPoun6, MPoun7, MPouzs,
E€Kyiiuu KORMpPOJ/ib — YCHHBIU ORPOC MPGuxl 1, MPGual2, MPGual3, MPoul4; TIPS
CepHH HEe3aBUCUMBIX I/ICHBITaHI/Iﬁ EepHyJ'IJ'II/I. HPBBI, .HPSBZ, HP3B3, .HP3B4, .HPBBS; MPCHI, MPCHz, MPCH3,
o o MPcnd, MPca5, MPcun6, MPcn7; T1P8
63. Crnyuaitnas BenmuuHa. PacripeiencHue BeposITHOCTEH. 1
TeKkyuwjuit KOHmMPOIbL — Mecmuposanue
[IprMeps! pactpe/ieNieHni, B TOM YiCiIe, TEOMETPHUECKOe i OMHOMHAIBHOES. JIPrel, JIPrs2, JIPre3, JIPre4, JIPres, JIPre6, JIPrs7; MPol,
64. N . 1 MPo2, MPo3, MPo4, MPo5; TTP8
Texkywjuit KOHmMPOIb — NUCLMEHHBLIL ONPOC
YucioBble XapaKTEPUCTHKH CITyYallHBIX BEIMYMH: MaTEMAaTHYECKOE OJKUIaHHE, JIPocgl, JIPocB2, JIPoce3, JIPoce4; MP6unl, MPouni2,
65 I 1 MPo6un3, MPoun4, MPounS, MPoun6, MPoun7, MPouzs,
: AUCTEPCHS U CTAH/APTHOE OTKIOHEHNE. [IpHMEpbI IPUMEHEHN MATEMATHIECKOTO MPGial 1, MPGwl2, MPGwtl 3, MPGmal4: TIPS
OYKUJIaHUsl, B TOM YHCJIC B 33][aUaX W3 MOBCEIHEBHOM KU3HHU.
MaremaTrueckoe OXuIaHue ONHAPHOW CITyJaifHON BETMYNHBI. Jl\]/ll;Fle’ I\J}“f;“;l I\J/I]II;FZ3I\/JITPPFSB4ﬁggFBS’ JIPre6, JIPre7; MPol,
66. MareMaTnyeckoe 0KMIaHUE CYMMBI CIIy4ailHbIX BEJIUYMH. 1 05, oS, WToR, MIFes:
Texyuwiuit KOHmpoJ1b — yCMHBLIL ONPOC
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3aKoH OOJIBIIMX YKCEI M €r0 POJIb B HAyKe, PUPOJIE U OOIIECTBE. 1 JIPral, JIPre2, JIPrs3, JIPred, JIPrss5, JIPreo, JIPrs7; MPol,
67. MPo2, MPo3, MPo4, MPo5; TTP8
68 BBI60pO‘-IHBIfI METON I/ICCJICI[OBaHI/Ifl. 1 JIP3B1, JIP38B2, JIP3B3, JIP384, JIP3BS5; MPcnl, MPcn2, MPcn3,
) MPcnd, MPca5, MPcua6, MPcn7; I1P8
Hpakmuqec’{oe 3aHaAmue 30 .HP3CB1, HPSCBz, .HP3CB3, HP3CB4; MP6I/IHI, MP6I/I,Z[2,
69 I e ernpe o e u 1 MPo6un3, MPoun4, MPounS, MPoun6, MPoun7, MPouzs,
: pUMEPBI HETIPEPHIBHBIX CIIy4aiHbIX BeNU4HH. [IoHSITHE O MIIOTHOCTH MPGial 1, MPGwl2, MPGwl 3, MPGw14: TIPS
pacrpeiesieHus.
Ilpakmuueckoe 3anamue 31. 3anaun, IpUBOAAIIME K HOPMAILHOMY JIPral, JIPre2, JIPrs3, JIPred, JIPrsS, JIPreo, JIPrs7; MP6anl,
70. 1 MP6112, MP6:113, MP64, MP6mnS, MP6mn6; T1P14
pacrnpeiesIeHUIO.
71 ITomsiTue o HOPMaJIBHOM PACIIPEICIICHHH. 1 JIPre1, JIPrB2, JIPrB3, JIPTB4, JIPTBS, JIPTBO6, JIPrB7; MPoOI,
' MP02, MP03, MPo4, MPo35; TTP14
KoncyabTanuu 4
CamocrosiTesibHast padoTa 00y4arIerocsi — MOAroTOBKa K TEKYLEMY U IPOMEKYTOUHOMY 4
KOHTPOJIIO
IMpomeskyTounasi arrectamus (1u¢ 3a4eT — BHITOJHECHHE TPAKTUICCKOTO 3a/1aHuU) 2
Bcero 3a 2 cemectp 54
Bcero 86
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5. TPEBOBAHMUA K YCJIOBUAM PEAJIN3ALNU ITPOTI'PAMMBI
YYEBHOI'O IPEJIMETA «MATEMATHKA»

5.1. IlJIH peajindaliuu NnporpamMmabl yqeﬁﬂoro npeamMera a0JIKHbI ObITh NpeaAyCMOTpPEHbI CJIeAyHIOmue
ClIeMaJbHbIC IOMCIICHUSA

Kabuner «MaTeMaTHKN), OCHAIIEHHBII 000pyIOBaHHEM:

Cton y4eHU4YeCKuH, peryanupyemMblii O BBICOTE;

Cryn y4eHU4YeCKUH, peryaupyeMblii IO BBICOTE;

Jlocka;

[kad s xpaHeHus TaOIHIL U IIAKATOB

TexHUUECKUE CPEIICTBA: KOMILICKT YEPTEKHOTO 000PYIOBAHMUS U MIPHUCIIOCOOICHUH,

[InaHmeTHeId KOMIBIOTEP (JIMIIEH3MOHHOE IMpOTrpaMMHOE obecreueHne, o0pa30BaTeNbHBI KOHTEHT, CHCTEMa
3aIUTHI OT BPEIOHOCHOH HH(OpMAIIHH)

JleMOHCTpanoHHBIE Y4eOHO-HATIIHBIE MOCOOMS: IUIAHIIeTHBIH KOMIBIOTEp (JUIICEH3MOHHOE IPOTrpaMMHOE
obecrieueHne, 00pa3oBaTENbHBIN KOHTEHT, CICTEMa 3aIlUTHl OT BPEAOHOCHON HH(OpMAITHH)

5.2. UudopmanuonHoe odecneyeHne peain3aluu NporpaMmmsbl

5.2.1. YueGHas quTepatypa
OcHoBHas JuTepaTrypa

1. Koznos B.B. MaremaTuka: anrebpa i Hauaja MaTeMaTHIeCKOTO aHaJI3a, TeoMeTpus: yaeOHuK ams 10 ximacca .
Bazosenit u yroyomnénnsiii ypoau / B.B. Koznos, A.A. Hukutus. - Mocksa : Pycckoe cmoBo, 2020. - 464 c. -
ISBN 978-5-533-00359-9. - URL: https://ibooks.ru/bookshelf/374152/reading - Tekct: 3neKTPOHHBIHA.
2. Koznos B.B. Marematuka: anreOpa i Hagajia MaTeMaTHIECKOTO aHAIIN3a, TeoMeTpus: yueOHuK s 11 kimacca .
bazoBblii u yrnyonéunsiii yposuu / B.B. Kosnos, A.A. Hukutun. - Mocksa : Pycckoe cioBo, 2020. - 464 c. -
ISBN 978-5-533-00274-5. - URL.: https://ibooks.ru/bookshelf/374166/reading - TekcT: 3JIeKTPOHHBIH.

JlonoJiHMTEIbHAS JINTepaTypa

1. T'ymait T. A. . Maremaruka. Yacts 1 : yueOHOe mocobue. - M3a. 6-e, mepepad. u mom. / T.A. T'ymnaii, A.O.
Jonrononosa, B.A. XykoBa. - CraBponons : CTaBpOIOJBCKHI TOCYJapCTBEHHBIH arpapHbIi YHHBEPCHTET
(ATPYC), 2021. - 124 c. - ISBN StGAU_93. - URL: https://ibooks.ru/bookshelf/387980/reading. - Tekcr:
9JIEKTPOHHBIN.

2T'ymait T. A. . Marematuka : y4e6HOe mocobume. Y. II / T.A. I'ymaii, A.®. JJonromonosa, B.A. Xykosa. -
CraBponoinp : CTaBpomojibCcKuil rocyqapcTBeHHbIH arpapHblii yHuBepcuTeT (AIPYC), 2021. - 140 c. - ISBN
StGAU_92. - URL: https://ibooks.ru/bookshelf/387979/reading. - TekcT: 3MeKTPOHHBIH.

3.EnpuannnoBa I'.I'. DnemenTapnas maremartuka. Yacts 2. YpaBHeHus: yueOHoe nocobdue. - 2-e usn., crep. / ..
EnpuanunoBa, P.A. MenbHukoB. - MockBa : ®ununta, 2022. - 104 c. - ISBN 978-5-9765-4845-9. - URL.:
https://ibooks.ru/bookshelf/385598/reading. - TekcT: IEKTPOHHBIIA.

4.JlutBun [. B. Boicmas maremaruka. Jlunelinas anrebpa : yuebnoe mocobue / [.b. JlutBuH. -
CraBpormons : CTaBpONOJIBCKUI TOCYIapcTBEeHHBIN arpapHblii yausepcuret (AI'PYC), 2022. - 80 c. -
ISBN Stgau_23_13. - URL: https://ibooks.ru/bookshelf/389590/reading. - Tekct: 2:1eKTpOHHBII.

5. TyranbGae A.A. Bricmas marematnka. KoMruiekcHble (QYHKIMM W HMHTETpaibl. Psasl M MHOTOWICHBI
[DnexTponnsiii pecype] : yueOnuk / A.A. Tyraunbaes. - Mocksa : ®munra, 2021. - 152 ¢. - ISBN 978-5-9765-
4615-8. - URL: https://ibooks.ru/bookshelf/377661/reading. - TekcT: 37€KTPOHHBIIA.
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6. lllepbakosa }O.B. 3annmarensHas MaremMaTuka [DJIEKTPOHHBIA pecypc]: mocobue At yuyuTesss MaTeMaTHKH /
10.B. IllepbakoBa. - MockBa : @muara, 2021. - 114 c¢. - ISBN 978-5-9765-4597-7. - URL:
https://ibooks.ru/bookshelf/375233/reading. - TekcT: IEKTPOHHBIIA.

I[I/I}]aKTPI‘leCKI/Ie nmocooust u CIIpaBOYHbIC U3JaHUA

1. Kazanckmit A.A. [luckpeTHas MmareMaTrka B 3agadax / A.A. Ka3zauckuii. - Mocksa : Texnocdepa, 2022. - 344 c.
- ISBN 978-5-94836-657-9. - URL.: https://ibooks.ru/bookshelf/388732/reading. - TekcT: 3IeKTPOHHBIIHA.

2. CeménoB A. B. Maremaruka. ba3oBeiii ypoBenb. Enunblil rocyjapcTBeHHBIH 9k3aMeH. ['0TOBUMCS K HTOTOBOM
arrecraimu. — Oi. u3n.— (Enunblii rocynapcrBennsiii sx3ameH) / A.B. Hos, 1.P. Bricoukwuii, A.C. Tpenanus,
E.A. Kykca. - Mocka : MWaremnekr-Ilentp, 2022. - 355 c. - ISBN 978-5-907431-79-9. - URL:
https://ibooks.ru/bookshelf/387078/reading. - TekcT: 37eKTPOHHBIIA.

3. I'ymaii T. A. . MaTtemaTuka:TeopHsi BEpOSATHOCTE M MaTeMaTuuecKkas CTaTUCTHKA : ydeOHoe mocobue / T.A.
I'ynaii, A.®. Honromonosa, B.A. JKykoBa. - CraBponoapr : CTaBponoJbCKUNH TOCYJAapCTBEHHBIN arpapHbIi
yuusepcutetr (ATPYC), 2021. - 88 c. - ISBN StGAU_91. - URL: https://ibooks.ru/bookshelf/387978/reading. -
TekcT: 3JIeKTPOHHBIM.

4. TyranbaeB A.A. Bricmmas martematnka. JuddepeHunansaple ypaBHeHUs : yueOHMK / A.A. TyranOaes. -
Mockea : ®aunra, 2021. - 152 ¢. - ISBN 978-5-9765-4519-9. - URL.: https://ibooks.ru/bookshelf/373186/reading.
- TekcT: 3neKTPOHHBIM.

5. KpacHosckuii P. JI. Maremaruka (Jlabopatopust 3HaHuit). JIoNONHUTENBHBIE BCTYITUTEIbHBIC HCIIBITAHUS B BY3.
COOopHHK BapHaHTOB ¢ pemieHusMUA. — nektpoH. usn. / P.JI. KpacHoBckuii. - Mocksa : Jlaboparopusi 3HaHHH,
2021. - 226 c. - ISBN 978-5-00101-936-7. - URL: https://ibooks.ru/bookshelf/379472/reading. - Texcr:

9JIEKTPOHHBIN.
5.2.2. JjeKkTpoHHbIE 00pa3oBaTebHbIE PeCYpPChl

1. http://lwww.etudes.ru - MaremaTHYECKHE ITHOIBI
2. http://www.math.ru/ - Tlopran Math.ru
3. http://www.bymath.net —Bcs anemenTapHas MmaTeMaTHKa

4. http://zadachi.mccme.ru - 3agaun mo reoMeTpun: HHGOPMAITHOHHO-ITOUCKOBAS CHCTEMA
5. http://www.mathtest.ru - MaremaTtrka B IOMOIIIb IIKOJBHUKY U CTYICHTY (TECTHI 0 MaTeMaTuke online)
6. http://www.mathedu.ru/ - UutepHer-61bnoTeKa Mo METOJUKE MPETOaBAHUS MATEMATHKA

5.3 TpeboBanus K neiaroru4ecKuM padoTHUKAM

TpeboBanusi k  kBanudukanuu. Beiciiee mnpodeccroHaibHOS O00pa3OBaHHWE WIH  CPEIHEe
npodeccruoHanbHOe 00pa3oBaHKE IO HAIPABJICHUIO MOArOTOBKH "OOpa3oBaHWE W IeAaroruka’ WiH B 00JacTH,
COOTBETCTBYIOIIEH IperogaBacMoMy MpeaMeTy, 0e3 mpeabsaBIcHHus TPeOOBaHUH K CTaxy paOOTHI JIHOO BEICIIEE
npodeccuoHanbHOe O0pa3oBaHWE WM CpelHee NPOQPEecCHOHANFHOE O00pa3oBaHWE U JOMOJTHHTEIBHOE
npodeccuoHanbHOe O00pa3oBaHHWE [0 HANPABJICHUIO JCSITEIBHOCTH B 00pa30BaTEIbHOM yUpekICHHH 0e3
MPeIbSBICHAS TPEOOBAHMIA K CTaXy PaOOTHL
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