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Y4eOHbIil Kypc «Anrebpa u Hadajla MATEMaTHYECKOTO aHAIM3a» SBISETCS OAHUM W3 Hambosee
3HAYUMBIX B TIpOrpaMMe CpeJHero oOImero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOW CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTaJbHYIO 0a3y i1 HM3y4YeHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C
JIpyroi CTOPOHBI, (POPMHUPYET JIOTUYECKOEe M abCTPaKTHOE MBIILUICHHE O0Yy4arouIuxcs Ha YpOBHE,
HEOOXOUMOM Il OCBOCHUS HH(OPMATHKH, OOIIECTBO3HAHWS, WMCTOPUH, CIOBECHOCTH W JPYTHX
JTUCIUIUTMH. B pamMkax TaHHOTO y4eOHOTO Kypca 00ydJaromrecs: OBJIaeBAI0T YHUBEPCATHHBIM S3BIKOM
COBPEMEHHOM HayKu, KOTOpast GOpMyIHpPYeT CBOU JAOCTHXKEHUS B MaTEMaTHUECKOl dopme.

Y4eOHublif Kypc anreOpbl W Hayajl MaTeMaTH4YeCKOrO aHalu3a 3aKjaJbIBaeT OCHOBY JUIA
YCIEITHOTO OBJAJACHUS 3aKOHAMH (U3WKH, XVUMHH, OWUOJOTHUH, TTOHUMAHUS OCHOBHBIX TEHIACHIIUN
pa3BUTHUS SKOHOMHKH M OOIIECTBEHHOHN JKHM3HH, IIO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX
UU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO UCIOJIb30BaTh HUX Ui JalibHEHIIEro
o0Opa3oBaHMs M B MOBCEAHEBHOW XM3HU. B TO e Bpems oBiajgeHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIHSIMH anreOpbl U MaTEeMAaTHYECKOTO aHalli3a pa3BHBACT YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTUHHOCTB, JOKA3bIBATh YTBEPKACHHUS C MOMOIILI0 WHIAYKIMHA U
paccyxaarth JAeQyKTHUBHO, HCIIOJNB30BaTh OOOOIIEHHE K KOHKpETH3allhio, abcTparupoBaHHE W
aHaJIOTHI0, (HOPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIICHUE.

B xome wusydenus ydeOHOTO Kypca «AnreOpa W Hayaja MaTEMaTHYECKOTO aHAIIN3a»
oOydJaromuecs MoJy9YaroT HOBBIMA OIBIT PEIICHUS MPUKIIAJIHBIX 33729, CAMOCTOSATEIHLHOTO TTIOCTPOCHUS
MaTEeMaTHYECKUX MOJeJNel peallbHbIX CUTYalllil, UHTEPIIPETAllUU MOJTYYEHHBIX PElIeHUN, 3HAKOMSATCS
C IpUMepaMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJe, HAYKe M MCKYCCTBE, C BBIIAIOIIUMUCS
MaTEeMaTHYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VYuebHblli Kypc 00JagaeT 3HAYMTENIbHBIM BOCHHUTATEIBHBIM  MOTCHIIMAIOM, KOTOPBIH
peanu3yercss Kak yepe3 y4eOHBbIM Marepual, CIOCOOCTBYIOMIMK (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUs, TaK U 4epe3 crnenuduky ydyeOHOH HesITeNbHOCTH, TpeOyIolel MpoJoIKUTENbHOMI
KOHIIEHTPAIlMM BHUMAHUS, CAMOCTOSATEIHHOCTH, aKKYPAaTHOCTH M OTBETCTBCHHOCTH 3a TOJTYUYSHHBIN
pe3yJbTar.

B ocHoBe Merommkm oOydeHus anreOpe W HadajllaM MAaTeMaTHYeCKOro aHalli3a JICHKHUT
JeSITeIbHOCTHBIN MPUHIIUT O0yUeHUSI.

B crpykType yuebHOro kypca «Anrebpa W Hayala MaTEeMaTHUYECKOTO aHAINM3a» BbIICICHBI
CIIEYFOIIHE COIePIKATeITbHO-METOINICCKUE JIMHUU: «Hucia u BerauciaeHus», « DyHkunu u rpadukmy,
«YpaBHEHUS U HepaBeHCTBa», «Hawama matemarnyeckoro aHanmsa», «MHOXeCTBa W JIOTHKa». Bce
OCHOBHBIE COJIePKATEIHbHO-METOUYECKIE TUHUHM U3Y4YalOTCsl Ha MPOTSHKEHUH JIBYX JeT 0O0y4eHus Ha
ypOBHE cCpeAaHero ooOmero oOpa3oBaHHs, €CTECTBEHHO JMAOMOJHAS APYyr Apyra W TOCTEHNEHHO
HACBIIASICh HOBBIMH TEeMaMH W pasjaeiamu. JlaHHBIA YYeOHBIH KypC SBISICTCS WHTETPATHBHBIM,
MTOCKOJIbKY OOBEIMHSCT B ceOe cojepKaHUEe HECKOJBKHX MaTEeMaTHYCCKHX TUCITUIUINH, TaKUX Kak
anrebpa, TPUTOHOMETPHS, MAaTEMAaTHUECKUN aHaIn3, TEOPUS MHOXKECTB, MaTeMaTU4yecKas JIOTUKA U
npyrue. Ilo Mepe Toro kak oOydaromuecs OBJIAJEBAIOT BCE Ooyiee IMHMPOKUM MaTeMAaTHUYECKUM
amnmapaToM, y HHX TIOCJIEIOBAaTSIIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOHTH
MaTEeMaTHYECKYI0 MOJIENIb PEATbHOW CHUTyallid, MPUMEHSTHh 3HAHWS, IOJIYYCHHBIC TPH W3yYCHUU
y4e0HOro Kypca, JUIsl pelIeHUs CaMOCTOSTENbHO CHOPMYJIUPOBAHHONW MaTeMaTUYEeCKOW 3aaayu, a
3aTeM WHTEPIPETHUPOBATH CBOU OTBET.

CopepxarenbHO-MeTOIMYEeCKass JIMHUAA «Yuciia W BBIYUCIICHUS» 3aBepiiacT (OpMHUPOBAHUE
HABBIKOB HCITOJIb30BAHUS JICHCTBUTEIBHBIX YHCET, KOTOpoe OBUIO HAa4aTo Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus. Ha ypoBHe cpemHero o0miero oOpa3oBaHHs 0cO00€ BHHMAHHE YJIENSETCS
(OpMUPOBAHHUIO HABHIKOB pAIlMOHATBHBIX BBIYHUCICHHUM, BKIIOYAIONIMX B C€e0S HCIIOJIb30BaHUE



pa3nuyHbIX (POPM 3alIUCH YKCIIa, YMEHUE 1€1aTh IPUKUIKY, BBINOIHATh IPUOIMKEHHBIEC BBIYMCICHMUS,
OLICHUBATh YHCJIOBBIE BBIPAXKEHHUS, paboTaTh C MaTeMaTHUYeCKMMHM KOHCTAaHTaMH. 3HAKOMBIE
00y4aromuMCsi MHOXECTBA HATypaIbHbIX, UEJbIX, PALUOHAJIBHBIX M JCHCTBUTEIBHBIX YHCEI
JONOJIHSOTCSI MHOXKECTBOM KOMIUIEKCHBIX 4MCel. B KaXOM M3 3THX MHOXXECTB pacCMaTpUBAIOTCS
CBOWCTBEHHbIE €My CIelM(pHUUECKUE 3a7aui U ONEepaluu: JeJIeHUe HallesIo, OepUPOBAHUE OCTaTKaMU
Ha MHOJXKECTBE LIEJBIX YHCEI, OCOOBIE CBOICTBAa pAlMOHAJIBHBIX M HPPALUOHAIBHBIX YHCEN,
apu(pMeTHYECKHE OIlepaluy, a TaKKe H3BJICUCHHE KOpPHS HATypaJbHOW CTENEHHM HAa MHOXKECTBE
KOMIUIEKCHBIX uKces. braronaps mocnenoBarenbHOMY pacIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHMCEN U
3HaKOMCTBY C BO3MOXKHOCTSIMM HX IPUMEHEHMs Ui PELICHUs pa3IMyHbIX 3a1ad (opMHpYeTcs
IIPE/ICTABICHUE O €JUHCTBE MATEMAaTUKHU KAaK HAYKH U €€ POJM B IOCTPOCHUHM MOJENEH peanbHOIo
MUPA, ITUPOKO UCHOIB3YIOTCS 0000IIEHNE U KOHKPETH3AIHS.

JIuHus «YpaBHEHUsS U HEPABEHCTBA» PEAIM3YyETCsl HA MPOTSKEHUU BCEro oOyyeHHUsl Ha YpOBHE
cpeaHero o01iero oopa3oBaHus, MOCKOJIbKY B KaX10M paszzeine [IporpaMMel IpeycCMOTPEHO pelieHne
COOTBETCTBYIOIIMX 33a4. B pe3ynbpTaTe 00ydaromuecs OBIaI€BalOT pa3IMuHbIMU METOIaMU PELICHUs
palMoOHANBHBIX, HPPAMMOHANBHBIX, IOKA3aTEIbHBIX, JOTAPU(IMUUYECKAX U TPUTOHOMETPHUUECKUX
YPaBHEHMI, HEPABEHCTB U CUCTEM, a TaKXKe 3ajad, coJepxkamux napamerpsl. [lomyueHHble yMeHUs
IIMPOKO HCHOJB3YIOTCA NMPH HCCIENOBAaHUM (PYHKUUI C HOMOIIBIO MPOU3BOAHOM, NMPHU pPELICHUU
NPUKIAJAHBIX 3a]a4 M 3a/Ja4 Ha HAaXO0XJACHHWE HAWOONBIIMX W HAMMEHBIIMX 3HAYCHUH (YHKIUH.
JlaHHas copeprkaTeNbHas JIMHUS BKIIIOYAeT B ce0s Takke GopMUpOBaHHE YMEHUH BBIIOIHATH PACYETHI
no ¢opmynam, mpeoOpa3oBaHUs PALUOHANBHBIX, MPPALUOHAIBHBIX M TPUTOHOMETPUYECKHUX
BBIPQ)XEHUI, a TakKe BBIPAXEHUH, coJepkallux cTeneHu U jorapudmsl. braromaps uzyueHUro
anredpanveckoro Marepuaia IpoOUCXOAUT JajbHellliee pa3BUTHE aITOPUTMHUUYECKOTO U a0CTPAaKTHOIO
MBIIUIEHUST 00ydarommxcsi, (OPMHPYIOTCS HAaBBIKM JCTyKTHBHBIX pacCyXIeHHH, paboThl ¢
CHUMBOJIbHBIMH (hOpMaMHM, MPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIE PaBEHCTB U
HepaBeHCTB. Anrebpa mnpeiaraeT >(QQEeKTUBHbIE HHCTPYMEHTHI AJsl PELICHUs MPAKTUYECKHX U
€CTECTBEHHO-HAYYHbIX 3a/1a4, HaIJIATHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeTOoMYeCKass JHUHUS «DYHKIMM U TrpaduKW» TECHO MeperieTaeTcst ¢
JIPYTUMH JIMHUSAMH y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO CMbICIE 3aJaéT MOCIIeA0BaTeIbHOCTh
U3ydyeHus  Mmarepuaia.  V3ydeHue  CTENEHHOW,  IOKa3aTeabHOM,  JiorapuMuyeckod  u
TPUTOHOMETPUYECKUX (DYHKILMH, UX CBOMCTB M IpaUKOB, HWCIOJb30BaHNWE (DYHKUMN Ui peIIeHUs
3a/a4 U3 APYTUX Y4YEOHBIX MPEIMETOB M PEATbHOM JKU3HM TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM
aHAJIM30M, TaK M C pEIIeHUEM YpaBHEHUH W HepaBeHCTB. lIpu 3ToM 0ojbllloe BHUMaHUE yJeNseTcs
(GopMHpPOBaHHIO YMEHHS BbIpaXaTb (HOpMyJaMH 3aBUCHUMOCTH MEXJy pa3jIMYHbIMU BeIWYHMHAMH,
UCCIIeIOBAaTh MOJTy4YeHHbIE (QYHKIUHU, CTPOUTh UX rpa@uku. Marepuan 3Toi conepkareiabHONW JIUHUU
HalleJIeH Ha pa3BUTHE YMEHUH U HaABBIKOB, TIO3BOJISIOIIUMX BBIPAXKATh 3aBUCUMOCTU MEXIY
BEIMYMHAMU B DPA3NU4HOM (opme: aHamuTHyeckod, rpaduueckoil u cioBecHoW. Ero msydenue
CIOCOOCTBYET pa3BUTHIO  aJNTOPUTMHUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K O0O0OOLIeHHI0 U
KOHKpEeTH3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHast nuHHS «Hauana wmaremaTthuyeckoro aHajin3a» MO3BOJISIET CYLIECTBEHHO
pacuIMpuTh KPyT KaK MaTeMaTHYEeCKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYIHBIX 00yJaloUIMMes, TaK KaK
y HUX MOSBISIETCS BO3MOKHOCTb CTPOUTH IPa)UKU CIOKHBIX (DYHKIMHA, ONPEAETATh UX HauOOJbIINe
U HauMEHbIIME 3HAYEHMsI, BBIYMCIATH IUIOMIATU GUIYyp U OOBEMBI TN, HAXOJUTh CKOPOCTH U
yCKOpeHus npotieccoB. JlaHHas copepxKaTenbHas JUHUS OTKPHIBAET HOBbIE BOBMOKHOCTH MTOCTPOCHUS
MaTEMaTHYECKUX MOJEJEH pEaJbHbIX CHUTyallud, IMO3BOJSET HAXOAWUTh HAWIydlllee pEIICHUE B
IPUKJIAJHBIX, B TOM 4YHCIIE COLUAIbHO-)KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMH
MaTeMaTUYeCKOro aHaiu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U



KpPEaTHBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUH PAaCIO3HABATh IPOSBIECHUS 3aKOHOB MaTEMaTUKH B
HayKe, TeXHHKEe U HcKyccTBe. OOydarommuecs y3HalOT O BBIJAIOIIUXCSA PE3ysbTaTax, MOJYyYCHHBIX B
XOZI€ Pa3BUTHI MAaTEeMaTHKHU KaK HayKd, 1 00 UX aBTOpPax.

ConepxatenbHo-MeToAn4ecKas JUHUS «MHOXecCTBa U JIOTMKa» BKIIOYAET B CE0sl 3JIEMEHTHI
TEOPUM MHOXECTB M MaTeMaTHYeCKOW JIOTUKU. TeopeTHKO-MHOXKECTBEHHbIE IPEICTABICHUS
MPOHU3BIBAIOT BECh KypC LIKOJBHOW MAaTeMaTHKW W MpelaraloT HanOojee yHHBEPCATbHBIN SI3BIK,
OOBEIMHSIONIMKA BCE pa3leNbl MaTeMaTUKU U e TMPUIOKCHHH, OHHM CBS3BIBAIOT pPa3HbBIC
MaTeMaTHYeCKue JUCLUUIUIMHBI M UX IpUIIOXKEHHA B enumHoe Inenoe. llosTomy BaxHO naTh
BO3MOKHOCTh ~ OOydarouleMycsi IOHMMaTb TEOPETUKO-MHOXKECTBEHHBIH  A3BIK  COBPEMEHHOMH
MaTEMaTHUKUd M MCIOJIb30BaTh €ro JUIsl BBIPAKEHMSI CBOUX MbICHIEH. JIpyrMM BaXKHBIM IMPU3HAKOM
MaTeMaTHKU KaK HAayKH CJIEeQyeT MPU3HATh CBOWCTBEHHYIO €l CTPOroCTh 0OOCHOBAHHM U CIEIOBAHUE
OIpeIeIEHHBIM IIPaBUJIaM ITOCTPOEHUS J0KA3aTeNIbCTB. 3HAKOMCTBO C 3J€MEHTaMHM MaTeMaTH4eCKON
JIOTMKU CHOCOOCTBYET Pa3BUTHIO JOIMUYECKOI'O MBIIUICHUs O0YYaroLUXCs, MO3BOJSET UM CTPOUTH
CBOU PACCYX/ICHUS HA OCHOBE JIOTHUECKUX MPABUI, (HOPMUPYET HABBIKH KPUTHYECKOT'O MBIIICHHS.

B yueOHoM Kkypce «AnreOpa W Hadaisa MaTeMaTHYECKOTO aHAJIM3a» MPHUCYTCTBYIOT OCHOBEI
MaTeMaTHYeCKOr0 MOJIEIMPOBaHMsI, KOTOpbIE MPHU3BaHbl CIOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
IIOCTPOCHMSI MOJEEeH pealbHBbIX CUTYyalUd, HCCIEIOBAHUSA ATHX MOJENell C MOMOUIbI0 ammapara
anreOppl ¥ MaTeMAaTUYECKOr0 aHallu3a, MUHTEpHpeTaliy MOJIYy4YEHHBIX pe3yjbTaToB. Takue 3alaHus
BILJIETEHB! B KaKJbIA M3 pa3/iejoB MPOrpamMMbl, IOCKOJIbKY BECh MaTepuaj y4yeOHOro Kypca IIHPOKO
UCHOJB3YeTCsl A pelleHUs NPUKIagHbIX 3a7ad. [Ipu pemieHuM peanbHbIX MPAKTUYECKUX 3ajad
oOyyaroliuecsi  pa3BUBAlOT  HAOJMIOJATEIbHOCTb,  YMEHHE  HAXOAUTh  3aKOHOMEpPHOCTH,
abCTparupoBaThCsi, HCHOJB30BATh AHAJOTHIO, O0OOIIATh M  KOHKPETHU3UPOBATh MpoOIeMy.
JesitenbHOCTh 10 (POPMUPOBAHHMIO HABBIKOB PELICHMS MPUKIAIHBIX 3a7ad OpraHU3yeTcs B Ipoliecce
U3yYEHUS BCEX TeM y4eOHOro Kypca «Anredpa n Hayajla MaTeMaTHYECKOTO aHAIIU3a.

Ha u3yuenue yue6HoOro kypca «Anredpa u Hayajia MaTeMaTHUECKOTO aHalIM3a» oTBoAMTCS B 11
Kiacce — 136 yacoB (4 yaca B HEZICIIO).

I'eomeTpus sBisieTcss OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro oOIero oOpa3oBaHMUS,
TaK Kak 00ecHeunBaeT BO3MOKHOCTE HU3YYCHUA OUCHUILINH GCTGCTBGHHO-HaquOﬁ HAITPaBJICHHOCTH U
MIPEIMETOB TYMaHUTApHOro IUKJIA. [ToCKOIBKY JTIOTHUecKoe MbIIUIeHUE, GOpMUpYEMOe MTPU U3YUEHUHU
00yYaroIUMUCS MOHATUHHBIX OCHOB T€OMETPUH, NPH J10Ka3aTEeIbCTBE TEOPEM U MOCTPOSHUH LIETOYKU
JJOT'MYCCKUX YTBCp)KIleHI/Iﬁ npu pCIICHUN IT'COMCTPUUICCKHUX 3a/la4, YMCHUC BLIIBUTATb U OIPOBCPIraTb
THIIOTE3bl HCIIOCPEACTBECHHO HCIIOJB3YIOTCA IMPHU PCIICHHUU 3aJjad CCTCCTBCHHO-HAY4YHOI'0 LKUKJIA, B
YaCTHOCTH (PU3MUECKUX 3aj1au.

Llenp ocBoeHusi mporpammbl ydeOHOro Kypca «l'eomeTpus» Ha yriayOJIEHHOM YpOBHE —
pa3BUTHE HWHIAUBUAYAIbHBIX CIIOCOOHOCTEH O0OydYaromMxcsi NpU M3YYEHHUH TEeOMETpUH, Kak
cocTaBisioUIel mpeaMeTHoll obOnmacth «Marematuka W HMHQOpMaTHKa» uepe3 obecreueHue
BO3MOKHOCTH TpPHOOpPETEHUs M UCIIOJIb30BaHUs Oosiee TIIyOOKHX T'€OMETPHYECKUX 3HAHUM U
NeUCTBUHM, CHEU(PHUUHBIX T'EOMETPUU, U HEOOXOAUMBIX JUIsl YCIEUIHOro MpoghecCHOHATBHOTO
00pa3oBaHusl, CBI3aHHOTO C HCIIOIb30BaHHEM MAaTEMaTHKH.

[IpropuTeTHBIMU 3a/ladyaMH Kypca T'€OMeTpUM Ha YriayOJI€HHOM YpOBHE, PACIIUPSIOMIMMU U
YCUJIMBAIOIUMH KypC 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIpeHye MpeiCTaBIeHUus] O TeOMETPUU KaK 4acTH MHUPOBOM KYJBTYpbl M (OPMHpPOBAHUE
OCO3HAHHS B3aUMOCBSI3M TEOMETPHH C OKPYKAIOIIMM MHPOM;



dbopMUpOBaHHE TPEACTaBICHHS O MPOCTPAHCTBEHHBIX (urypax Kak o0 BaKHEHIIUX
MaTEMaTHYECKUX MOJEIIAX, MO3BOJISIONIMX ONUCHIBATh W HM3y4daThb Pa3HbIE SBJIECHUS OKPY>KAIOILEro
MUpAa, 3HaHUE TOHATHIHOTO anmnapaTta o paszaeny «CrepeoMeTpus» yueOHOTo Kypca TeOMETPHH;

(dbopMUpOBaHHE YMEHHS BJIaJIeTh OCHOBHBIMH MOHSATUSMU O MPOCTPAHCTBEHHBIX (UTYpax U UX
OCHOBHBIMHM CBOWCTBaMH, 3HaHHUE TeopeM, (HOpMyJT MU YMEHUE UX MPUMEHSATh, YMEHUS J10KA3bIBATh
TEOpPEMBI U HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI pELIEHMS 3a/1a4;

dbopMHupoBaHHE YMEHHS paclio3HaBaTb Ha 4YEpPTEXkKaX, MOJCIAX W B PEATbHOM MHUDE
MHOT'OTPaHHUKH U Te€Ja BPALLEHUsI, KOHCTPYUPOBAaTh F€OMETPUUECKUE MOJIETIH;

¢dbopMUpOBaHHE MOHUMAaHHS BO3MOXKHOCTH aKCHOMATHYECKOrO IMOCTPOCHMSI MaTeMaTHYECKHX
TeopHii, GOPMHUPOBAHNE TIOHUMAHUS POJIM AKCHOMATHUKH MTPU MIPOBEICHUH PACCYKICHUM;

(dbopMHpOBaHKE YMEHUS BIAJIETh METOIaMH J0Ka3aTeIbCTB U aJITOPUTMOB PEIICHHSI, YMEHUS UX
MIPUMEHSATH, IPOBOJUTH JI0KA3ATEIbHBIE PACCYKICHHS B XOJ€ PEIICHUS CTEPEOMETPUUYECKUX 3a1ad U
3aJa4  C TMPaKTHYECKHM cojJep)kaHueMm, (GOpMUPOBAHHME TMPEACTABICHUS O HEO0OXOIUMOCTH
JI0Ka3aTeNIbCTB NP  OOOCHOBAHMM MaTEMaTHUECKUX YTBEPKIACHUM M pOJIM AaKCUOMAaTHKU B
IIPOBEJICHUH JIEYKTUBHBIX PACCYKICHMUIA;

pa3BUTHE W  COBEPIUICHCTBOBAHME WHTEJUIEKTYalbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyJaronuxcs, I03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKIX YMEHHUM, KPUTUYHOCTH MBIIUICHUS,
HHTEpeca K U3YyYEHHUIO T€OMETPUU;

¢dopmupoBanre  (PYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOH TE€OMETPHH:  YMEHHS
pacro3HaBaTh MPOSBICHUS T€OMETPUYECKHUX IMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KU3HEHHBIX CUTYalUsX U MPU U3YYCHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOAEIUPOBAaHUS PEANbHBIX CHUTyallud, HMCCIEAO0BAaHUS IHOCTPOCHHBIX MOJIENEH,
MHTEPIIPETAIMH [TOJIyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COZIep>KaTeNbHBIMU JIMHUSAMHU ydeOHoro kypca «l'eomerpus» B 10-11 kmaccax
apisAroTes:  «IIpsiMple M TUIOCKOCTH B TpOCTpaHCTBE», «MHororpanHukm», «Tema BpamieHus»,
«BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo DPI'OC COO TtpeGoBaHUME «YMETh OINEPUPOBATH TMOHITHIMIY,
pelieBaHTHBIMM T€OMETPHUH Ha yriIyOonEéHHOM ypoBHe oOydyeHus B 10—11 kiaccax, OTHOCUTCS KO BCeM
COJIepKaTeNbHBIM JIMHUSAM y4eOHOro Kypca, a (pOopMHpOBaHUE JOIMUYECKHX YMEHUH pacrpeensercs
HE TOJBKO IO COAEpXaTeIbHbIM JHUHHUSAM, HO U 1o rogam oOyuenus. Coaep:kaHue oOpa3oBaHUS,
COOTBETCTBYIOILlEE TNPEAMETHBIM pe3yjbTaTaM ocBoeHHus DenepanbHOH pabouell MOpOTrpamMMBbl,
pacripeieI€HHBIM 10 roJilaM 00y4eHHUs1, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, UTOOBI KO BCEM OCHOBHBIM,
IPUHIUIHNAIBHBIM ~ BOIpocaM  oOydarolyecs oOpallajuch HEOAHOKPaTHO. ITO  TO3BOJISET
OpraHM30BaTh OBJIAJIEHUE TEOMETPUUYECKMMM TMOHSATHSAMH W HaBbIKAMH IIOCJIEIOBATEIBHO U
MOCTYyNaTeNIbHO, C COOIIOICHHEM IPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HaHMSI BKJIIOYATh B OONIYIO
CHCTEMY T€OMETPHUYECKMX MpPEACTaBICHUNA OOydJaromuxcs, paciiupsis U yriyomnss e€, obOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math ycnoBus it guddepeHnmanmu  OOy4eHHS, TOCTPOSHUS  HWHIAMBUAYaTbHBIX
00pa3oBaTeNbHBIX MPOTpaMM, OOECHEUUTh YIIyOJIEHHOE M3Y4YeHHE T'€OMETPUH KaK COCTaBIIAIOLICH
yueOHOro npenmera «MaremaTukay;

MOATOTOBUTh OOYyYarolUXcsd K MPOJOJDKEHUI0 H3YYEHHMs MaTeMaTHKH ¢ Y4€TOM BbIOOpa
Oynymeit mnpodeccun, obecmeunBas MPEEMCTBEHHOCTh MEXIy OOmUM # MpodhecCHOHATBHBIM
o0Opa3oBaHHEM.

Ha uzydenue yuebnoro kypca «l'eomerpus» Ha yriayOaéHHOM ypoBHe oTBoAUTCSB 11 kmacce —
102 gaca (3 gaca B HeZEIO).



COJAEPKAHUE OBYUYEHUA

Conep:kanue y4eOHOI0 npeamera

11 kaace
1.Iloka3aTenbHas u Jorapupmuyeckasi pyHkunu-26 yacon
CrermneHb ¢ MPOU3BOJILHBIM JIEHCTBUTENBHBIM MOKa3aTeneM. [lokazaTenbHas GyHKIuUS.
[TokazarenbHble ypaBHeHUs. [Toka3aTenbHble HepaBeHCTBA. Jlorapudm u ero cBoicTaa.
Jlorapudmuueckas pyHKuuUs U ee cBoicTBa. Jlorapudpmuueckue ypapuenus. Jlorapupmuyeckue
HepaBeHCTBA. [I[pon3BoIHBIE TOKA3ATEIBHON U JIOTapU(MUIECKON (PyHKITUH.
Dopmbl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMETbHOCIU:
DponmanvHas, UHOUBUOYALLHAS, NAPHAS OPMbI Opeanuzayuu pabomsi 00yYaAIOUUXCSL
(koHTpOIIBHBIE PAOOTHI). Buobl 0essmenbHOCIU 00YHAOWUXCA.: CLYUAaHUe 00bACHEHUT YUUmels,
Crywanue u ananu3z mosapuuieli, peulerue 3a0a4 no meme.
2.nTerpaJ u ero npuMenenune-14 yacon
[TepBooOpaznas. [IpaBuiia HaxoxaeHUs epBooOpazHoi. [1momans KpUBOIMHEHHOM Tpaneuu.
Omnpenenennblii uHTErpai. Beiuncienue o0bEeMOB Tel.
Dopmbl u 6udblL hopmuposanus HOBHIX 3HAHUIL U CROCOOBL OeAmMeNTbHOCU:
DponmanvHas, UHOUBUOYANbHAS, NAPHASL POPMbI OpeaHu3ayuy pabomsl 00Y4arOUUxcsl
(KOHTpOJILHBIEC PAOOTHI). Budwvl desmenvrocmu 00y4aowuxcs: ciyuanue 00bsaCcHeHUll yumers,
CIyWanue u anaiusz mogapuuell, peulerue 3a0ay no meme.
3.KommuiekcHble ynciia-13 yacos
Meton marematudeckoit uHaykIun. [lepecranoBku, pazmenienus. Codyeranus
(xomOuHanum).bunom Herorona.
Dopmbt u 6uObl hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMENTbHOCIU:
DponmanvHas, UHOUBUOYALbHASL, NAPHAS HOPMbI Opeanuzayuu pabomsl 00YYaAUUXCA
(kOHTpOIBHBIE PA0OTHI). Buodwbl desmenvbHocmu 00y4aowuxcs: ciyuanue 00viaCHeHull yuumers,
CyWanue u anaiusz mosapuuiet, peuierue 3a0a4 no meme.
4.971eMeHTBI TCOPUH BEPOSITHOCTH-26 YacoB
Onepannu Hajg cOOBITUSMU. 3aBUCUMBIE U He3aBUCUMBIE coObITHs. CxeMa bepHymn.
CrnyualiHple BETMYUHBI U UX XapaKTePUCTUKU.
Dopmbl u 6udbl hopmuposanus HOGBIX 3HAHUIL U CROCOOBL OeAmMeNTbHOCIU:
Dponmanvhas, UHOUBUOYATbHAS, NAPHASL PopMbl OpeaHu3ayuu pabomol 00y4AOUWUXC
(KOHTpPOJIBHBIE PA0O0THI). Budsl desmenvrocmu o6yuarowuxcs: ciyulanue 00vsACHe Ul yuumers,
CIyWanue u anaiu3z mogapuuell, peulerue 3a0ay no meme..
5. KoopauHaTtsl 1 BeKTOPHI B MpocTpaHcTBe-16 yacos
[TonsiTre BekTOpa B npoctpaHcTBe. CloKeHNE U BEIYUTAHUS BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yrcno. KoMiianapHbpie BEKTOPBI.  TOYKH U KOOPIUHATHI BeKTopa. CKaIsIpHOE POU3BEICHIE
BEKTOPOB. J[BIKEHUE.
Dopmbl u 6udbl hopmupoeanua HOBbIX 3HAHUIL U CROCOOBL OeAMeNTbHOCIU:
DponmanvHas, UHOUBUOYANLHAS, NAPHAS OPMbI Opeanu3ayuu pabomsi 00y4aAOUUXCSL
(KOHTpPOJIBHBIE PA0O0THI). Budsl desmenvrocmu 06yuarOuuxcs.: ciyulanue 00vsACHe Ul yuumers,
cywanue u aHanuz mosapuwyel, ucciedosanue, peuleHue 3a0ai no meme.
6.Tena Bpamenusi-29 yacon
[Tonstne 1wuHapa. [lmomaas moBepxHOocTH muiauHApa. [loHsTHe KoHyca. [lmomans
MOBEPXHOCTH KOHyca. YceueHHbIH koHyc. Cdepa u map. YpaBHenue cdepnl. Bzammuoe
pacronioxxeHue cgepsl 1 ockoctu. KacatenpHas miaockocTs k cdepe. [Inomans cheps.
Dopmbt u 6udbl hopmuposanua HOGbIX 3HAHUIL U CROCOOBL OeaAmMeNTbHOCIU:
DponmanvHas, UHOUBUOYANbHAS, NAPHASL (POPMbI OpeaHu3ayuy pabomsl 00Y4arOUUxCcsl
(KOHTpPOJIBHBIE PA0O0THI). Budsl desmenvrocmu 06yuarOuuxcs.: ciyulanue 00vsACHe Ul yuumers,
cywanue u aHanuz mosapuwyel, ucciedosanue, peuleHue 3a0ai no meme.



7. Oobembl Ted. [Lnomansb chepobi-17 yacon

O0beM mpsiMOyTONIBHOTO Tapaenenunena. O0bemMbl IpIMON MpU3Mbl B TUIHHIpPA. OOBEMbI
HAKJIOHHOM IpU3MBbI, TUpaMUIbl 1 KoHyca. O0beM mapa u miomanb cgepbl. O0BEMbI HIAPOBOTO
CErMEHTA, IIaPOBOI'0 CJIOS U ILIAPOBOI0 CEKTOpA.

Dopmobt u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMENbHOCIU:

DponmanvHas, UHOUBUOYALLHAS, NAPHAS OPMbI Opeanu3ayuu pabomsi 00YYaAIOUUXC
(KOHTpPOJIBHBIE PA0O0THI). Budsl desmenvrocmu 06yuarOuuxcs.: ciyulanue 00vsACHe Ul yuumers,
Cywanue u aHantusz mosapuwyel, ucciedosanue, peuleHue 3a0ay no meme.

8. [loBTOpEeHHEe Kypca ajredpbl 1 MATEMATHYECKOI0 aHAJIM3a U reoMeTpuu-63.

Pe3yabTaThl 0CBOEHHS COAEPKAHMSA Kypca (IMUHOCTHBbIE, MEeTANpeAMETHbIE U

IpeMeTHbIE)

N3ydeHnue anreOpbl 1 Hayajla MaTEMAaTUYECKOr0 aHanu3a.l'eomeTpus 1o 1aHHOM IporpaMme
CHOCOOCTBYET (POPMUPOBAHUIO Y YUAIIUXCS JIMYHOCTHBIX, METAIIPEMETHBIX M MTPEIMETHBIX
pe3yJabTaToB 00y4eHus1, cooTBeTcTBYOIUX Tpedosanusm ®I'OC O0O0.
JInuHOCTHBIE pe3yJIbTaThI:

1) BocuTaHue pOCCUNCKON IpakJaHCKON MIEHTUYHOCTH: MaTPUOTU3MA, YBAXKEHHUS K
OteuecTBy, 0OCO3HAHUS BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKH;
2) dopmMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U OOLLIECTBEHHOW MTPAKTHKU;
3) OTBETCTBEHHOE OTHOLIEHHUE K 00YyYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTUIO U
camM0o00pa30BaHUIO HA MPOTSDKEHUH BCEH JKU3HU; CO3HATEIIEHOE OTHOIICHHE K HETIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIEIHOW NPoecCHOHAIbHON U 00IIECTBEHHOM 1€ TEIbHOCTH;
4) oco3HaHHBIN BRIOOP OyIyIIeH MPOoPeCcCHOHANBHON AeITeIFHOCTH Ha 0a3e OpUEHTUPOBAHUS B
mupe npodeccuil 1 npopeccuoHaIbHBIX MPEAIOYTEHUI; OTHOIIEHUE K MPO(ecCHOHANIBbHOM
NeSITETPHOCTH KaK K BOBMOYKHOCTH YYaCTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCyJJapCTBEHHBIX U O0IEHAIMOHATIBHBIX TPOOJIeM; (popMUPOBaHHE YBAKUTEILHOTO
OTHOLIEHHUS K TPY/ly, Pa3BUTHUE OIbITA YYaCTUS B COLIMATILHO 3HAUUMOM TPY/IE;
5) yMeHHe KOHTPOJIUPOBATh, OLIEHUBATh ¥ aHAIU3UPOBATH MPOLIECC U PE3YIbTAT YUeOHOU U
MaTeMaTUYeCKOH 1eATeIbHOCTH;
6) yMeHHe YNpaBIIsATh CBOEH 1M03HABaTEIbHOM 1E€ATENbHOCTBIO;
7) yMeHHE B3aUMOJEHCTBOBATh C OJJHOKJIACCHUKAMHU, AETbMU MJIQ/ILIETO BO3PAcTa U B3POCIBIMU
B 00pa3oBaTeNbHON, OOIECTBEHHO-IOJIE3HON, Y4eOHO-ICCIIe10BaTeNbCKOMN, TPOEKTHON
U IPYTUX BUJIAX JI€ATEIbHOCTH;

8) KPUTHUYHOCTh MBIIIJICHUS, THULMATHBA, HAXOTYMBOCTb, AaKTUBHOCTh MPH PEILICHUH
MaTeMaTU4YEeCKUX 3a/a4.
MertanpeameTHbie pe3yJabTaThl:

1) yMeHHe caMOCTOSITENIBHO ONPEAEIATH 1IeJIU CBOEH e TEIbHOCTH, CTAaBUTh U POPMYJIUPOBATH
JUTst ce0s1 HOBBIE 3a/1auu B yuéoe;
2) yMEeHHE COOTHOCUTDH CBOM JIEUCTBUS C TNIAHUPYEMBIMU PE3yJIbTaTaMH, OCYILECTBIISTh
KOHTPOJIb CBOEH JIeSITEILHOCTH B MIPOIIECCEe TOCTUKEHUS PE3yJbTaTa, ONpeleNiaTh ClIOCOObI
JeHCTBUI B paMKax MpeIOKEHHBIX YCIOBUHN U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JACHCTBUS B
COOTBETCTBUU C U3MEHSIOIIENUCS CUTYaLUEN;
3) yMeHHe caMOCTOSITENIbHO PUHUMATh PEIICHUs, IPOBOAUTH aHAIN3 CBOEH AESITETbHOCTH,
IPUMEHSTH Pa3INYHbIE METO/bI IO3HAHNUS;
4) BnajieHHe HaBbIKaMU MIO3HABATENbHOM, y4eOHO-HNCCIIeI0BATEIbCKON U MPOEKTHOM
JESTEIBHOCTH;
5) dbopmupoBaHUE MOHITHITHOTO anmapara, yMeHUs CO3/1aBaTh 000OIEHUS, YCTAaHABINBATh
aHaJIOTHH, KJIacCU(UIIUPOBATh, CAMOCTOSTEILHO BEIOUPATh OCHOBAHUS M KPUTEPHH IS
Kiaccudukanuu;
6) yMEHNE yCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHUECKOE PACCYKIACHUE,
yMO3aK/Ir04eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BbIBOIBI,




7) bopMupoBaHNE KOMIETEHTHOCTH B 00JIAaCTH MCIOJIb30BaHUSUH(DOPMAITMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH;
8) yMeHUe BUIETh MATEMaTHUECKYIO 3a/1auy B KOHTEKCTE IPOOJEMHOM CUTYalluu B IPYTUX
JUCLIUIUIMHAX, B OKPYXAIOUIEH)KNU3HY;
9) yMeHHE CaMOCTOSATENIBHO OCYIIECTBIIATH IIOUCK B PA3IMUHBIXMCTOUYHUKAX, OTOOD, aHAIIU3,
CHCTEMATH3alHIO U KIaCCUPHUKAIIIO HH(DOPMAIIH, HEOOXOIUMOM /TSl pEIIeHUS
MaTeMaTHYeCKUX MpobieM, IPeACTaBIATh €€ B IOHATHON GopMme;
IPUHUMATD PELICHUE B YCIOBUSAX HEMOIHON MM N30BITOYHON, TOYHOM MIIM BEPOSTHOCTHOM
MH(pOPMAaLIMU; KPUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATh UH(OPMALIHIO, IOJYyYaeMyH0 13
Pa3IMYHbIX HCTOYHUKOB;

10) ymMeHue HCI0JIb30BaTh MaTEMAaTHYECKUE CPEACTBA HAJISIIHOCTH (rpaduKy, TaOJIUIbl, CXEMBI
U J1p.) JUIsl WJUTFOCTPALlMU, UHTEPIPETAliH, apIryMEHTALNH;

11) ymeHue BbLABUraTh TUIOTE3bl IPU PELICHUH 3a/1a41, TOHUMAaTh HE0OX0AUMOCTh MX
IIPOBEPKU;

12) noHMMaHue CYyIHOCTH aIrOPUTMUUYECKUX NPEANUCAHUIN yMEHUE J1eHiCTBOBATh
B COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJbTaThl:

1) oco3HaHue 3HaYeHHs] MaTEeMaTHKU JJis TOBCEIHEBHOM JKU3HH YEJIOBEKA;
2) mpeICTaBICHUE O MATEMaTHIECKON HayKe KakK chepe MaTeMaTUIeCKOU JAesITeIbHOCTH, 00
JTanax e€ pa3BUTHUs, 0 €€ 3HAUMMOCTH ISl Pa3BUTUS LIUBWIM3ALUU;
3) yMeHuHe ONUChIBATh SIBICHUS PEAIbHOTO MHpa HA MATEMaTUYECKOM SI3bIKE; ITPEICTABICHHUE O
MaTE€MaTUYECKHUX MOHATUAX U MATEMaTUYECKUX MOJIEIISAX KaK O BaKHEUILIEM HHCTPYMEHTapHH,
MO3BOJIAIOIIEM OMMCHIBATh U U3y4YaTh Pa3HbIE POLIECCH] U SBJICHUS;
4) npencraBieHre 00 OCHOBHBIX MOHATHUSX, UACSIX U METOAAX alreOpbl U MAaTEMaTUYECKOTO
aHanu3a;
5) mpeacTaBiieHUE O Mpolieccax U SBICHUIX, UMEIOIINX BEPOATHOCTHBIN XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MHPE, 00 OCHOBHBIX MOHATHUSAX 3JIEMEHTAPHOU
TEOPHH BEPOSATHOCTEH; yMEHNE HAXOJUTh U OLIEHUBATh BEPOSITHOCTH HACTYIIEHUS COOBITUI B
NPOCTEHIINX MPAKTUYECKUX CUTYalUSIX U OCHOBHBIE XapaKTEPUCTUKH CIyUYalHBIX
BEJIMYNH;
6) Bi1aJleHue METOJAaMH 10Ka3aTeIbCTB U aJITOPUTMOB PELICHUS]; YMEHUE UX IPUMEHSITh,
IIPOBOAMTH JOKA3aTENbHBIE PACCYKIACHMS B XO/I€ PEILIECHUS 3aay;
7) IpaKTHUYECKU 3HaYMMble MaTEMaTUYECKUE YMEHHUS U HaBBIKH, CIIOCOOHOCTh UX MPUMEHEHUSI K
PELIEHUI0 MaTEMAaTUYECKUX U HEMATEMaTUYECKUX 3a]1a4, IIPEAIIOJIaratoliie yMEHHeE:
* BBIMIOJIHATDH BBIUUCIICHUS C J€MCTBUTEIBbHBIMUA U KOMIUIEKCHBIMU YHCIIAMU;
* pemarh panvoHalIbHbIE, UPPALIMOHAIIBHBIE, TI0KA3aTEIbHBIE, CTEIIEHHBIE U
TPUTOHOMETPUUECKHUE YPAaBHEHUS, HEPAaBEHCTBA, CUCTEMbI YPABHEHUI U HEPABEHCTB;
* pemaTh TeKCTOBBIE 3a/1aul apu(PMETHUECKUM CITOCOOOM, C TIOMOIIBIO COCTABICHHS U PELICHUs
YPaBHEHUH, CUCTEM YPAaBHEHUI U HEPABEHCTB;
* HCIOJIB30BATh AITeOPANYECKUN «SI3BIK» JUUTsl OMMCAHUS MPEIMETOB OKPYIKAIOIIETr0 MUpa U
CO3/IaHUSI COOTBETCTBYIOIINX MAaTEMaTUYECKUX MOJIEIIEH;
* BBITNIOJIHATD TOX/IECTBEHHbIE TPe0Opa30BaHusl PAllHOHAIBHBIX, HPPALIMOHAIBHBIX,
MOKAa3aTeIbHbBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX BBIPAKEHUN;
* BBINIOJIHATH ONEpalMy HaJl MHOXKECTBAMU;
* vccrenoBaTh GYHKIUU C TOMOLIBIO TPOU3BOIHON U CTPOUTH UX TpapuKu;
* BBIYMCIIATH TUIOIMAAN GUTYDP U 0OBEMBI TEJl C TOMOIIBIO ONPEAEIEHHOTO HHTETpaa;
* IPOBOJIUTH BBIYUCIIEHNE CTATUCTUYECKUX XapaKTEPUCTHK, BBIOIHATH MPUOIMKEHHbIE
BBIUNCIICHHS],
* pemiatb KOMOMHATOPHBIE 3aa4H.
8) BiIaJilcHNE HaBBIKAMHU MCIIOJIb30BaHNsl KOMIIBIOTEPHBIX IPOTPAMM IIPH PELIEHUN
MaTeMaTUYEeCKUX 3a/a4.



I[lnannpyemMble pe3y/ibTaThbl H3yYeHHUs Y4eOHOT0 MpeaMeTa
11 kaacce
1. TIloka3arejbHas u Jorapupmudeckasi GyHKIHU

Buinycknux nayuumcsi:

* IOHMMATh U UCTIOJIH30BATh (PYHKIMOHAIBHBIC TOHATHUS, SI3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003HaYCHHUS ),

* BBITNIOJIHATH OCTPOCHUE TPaPUKOB (DYHKIIHIA C TIOMOIIBIO TEOMETPUIECKUX MTPEOOPA30BaAHMIA;
* BBITNOJIHATH OCTPOEHUE TPAPUKOB TPUTOHOMETPUUYECKHX, I0KA3aTEIIbHBIX U
JorapupMUUEcKuX QyHKIHT;

* FICCIICIOBATh CBOMCTBA (DYHKITUIA;

* MOHUMATh (PYHKIMIO KaK BKHEHIIIYI0 MATEMaTHYECKYIO MOJIEIb JJIsl ONTMCAHUS TIPOIIECCOB U
SBJICHUH OKPY’KAIOIIETr0 MUPA, IPUMEHATh (PYHKIMOHAIBHBIN A3bIK /7151 ONMCAHUS U
UCCIICIOBAaHHS 3aBUCUMOCTEN MeXy (PU3MUECKUMH BETHUYMHAMU.

Buinycknux noayuum 603mModCHOCMb:

¢ IPpOBOAUTH UCCICAOBAHNS, CBA3AHHBIC C U3YUCHUCM CBOMCTB (bYHKHHﬁ, B TOM 4YHCJIC C
HCII0JIb30BAHUEM KOMIIBKOTEPA,

¢ UCIIOJIB30BAaTh (bYHKI_II/IOHaJ'ILHLIC OpeaACTaBJICHUA U CBOMCTBA (bYHKI_[I/Iﬁ U pCUICHUA 3a/laY U3
PAa3JIMYHBIX Pa3aciioB KypCa MaTCMaTUKH.

2.HTerpaJ u ero npuMeHeHune
Buvinycknux nayuumes:

* [IOHUMaTh TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHYIO C NOHATHSAMHU UHTErpaia;
* pelaTh HEPaBEHCTBA METOJOM UHTEPBAJIOB;
* BBIUUCIIATH IPOU3BOIHYIO U MEPBO0OPa3HYI0 QyHKIMH;
* HCIIOJIB30BATh MIPOU3BOIHYIO JIJISl HCCIIEA0BAaHUS U IOCTPOEHUs rpauKoB QyHKIUH;
aHaiM3a
* IOHUMATh T€OMETPUYECKUN CMBICIT ONPEAECIEHHOTO HHTETPaa;
* BBIYHCIIATD ONPEACIEHHBIA HHTETPAIL.
Buvinycknux nonyuum 603mooicHocms:
* chopMuUpOBaTh MPEACTABICHHUE O Mpeesie PYHKIUU B TOUKE;
* chopMHpOBaTh NPEICTABICHUE O TPUMEHEHUH T€OMETPUYECKOT0 CMbICIIa HHTErpaja B Kypce
MaTE€MaTUKH, B CMEXHBIX JUCLHUIUIMHAX;
* chopmupoBaTh U yriyOuTh 3HaHUS 00 UHTETpale.

3.2uemeHThl KOMOMHaTOPpUKHU U BbuHoM HeloToHA

Buinycknux nayuumes:

* pemaTh KOMOMHATOPHBIE 33/1a4M HAa HAXO0XKJACHUE KOJIMUECTBA OOHEKTOB WIIM KOMOWHAITHIA;
* IpuMeHsTh popmyy OnHOMa Hbr0TOHA /7151 IpeoOpa3oBaHus BHIPAKECHHUIA,

* FCTIOJIb30BaTh METOJT MAaTEMAaTUUECKON MHIYKIIUU JUTSI I0KA3aTEIhCTBA TEOPEM U PEIICHUS
3a/ay;

Buvinycknuux nonyuum 603moxicHocmy.

* HAYYHUTHCS CIICIUATBHBIM MPUEMaM pelieHus] KOMOMHATOPHBIX 3a7a4;

* XapaKTepHU30BaTh MPOIECCHI U SIBJICHUSI, UMEIOIIHE BEPOITHOCTHBIN XapakKTep.



4.9/1eMeHTbI TEOPUHU BEPOSITHOCTH

Buvinyckuux nayuumes:

* HCIIOJIB30BATh CITOCOOBI MIPEICTABICHUS U aHAIHM3a CTATUCTHYECKHUX JTaHHBIX
* BBIMIOJIHATD ONEpaAIUU HaJl COOBITUAMU U BEPOSATHOCTSIMH.

Buinycknux nonyuum 603mMoxicHOCb:

* XapaKTepU30BaTh MPOLECCHI U SIBICHUS, UMEIOLINE BEPOSITHOCTHBIN XapakTep

5. KoopauHaThl 1 BEKTOPBI B IPOCTPAHCTBE

Buinycknux nayuumces:

* OIIEPUPOBATh MMOHATHEM «ICKAPTOBbI KOOPIUHATHI B IIPOCTPAHCTBEY;

* HaXOJIUTh KOOPAMHATHI BEPIIMH Ky0a U MPSMOYIOJIbHOIO NapajuleIeIuIea;

* HAXOJUThb IIPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTCUECTBEHHOU U
BCEMHUPHOH UCTOPUEH;

* [IOHUMAaTh POJIb MaTEMATUKU B pa3BuThH Poccum.

Buvinycknux nonyuum 603MOMCHOCHb:

* IPUMEHSATH JUISl peLlIeHHs 3a]1a4 TeOMEeTpHUECKUe (DAaKThI, €ClI YCIOBUS IPUMEHEHUS 33/1aHbl B
ABHOU (opMme;

* peraTh 3aJ1a4uy Ha HaX0XKJICHHE T€OMETPHUECKUX BEIUYHH 10 00pa3laM WK alrOpuTMam;

* IeNIaTh IJIOCKKE (BBIHOCHBIC) YEPTEKU U3 PUCYHKOB OOBEMHBIX (HUTYp, B TOM YHCJIE PHCOBATH
BUJ CBEPXY, COOKY, CTPOUThH CEUEHHsI MHOTOTPAaHHHUKOB;

* HCII0JIB30BaTh CBOMCTBA F€OMETPUUECKUX (DUTYP JIJIS pELICHUS 334a4 IPAaKTUUECKOT O
XapakTepa U 3aJa4 U3 Apyrux odnacteil 3HaHUll;

* pemaTh MPOCTEHIINE 33]]aui BBEIEHUEM BEKTOPHOTO Oa3uca.

6.Tena Bpamenust

Buinycknux nayuumes:

* U3BJICKaTh MHPOPMAIIHIO O IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYpaX, TPEICTABICHHYIO
Ha YepTexax;

* IpuMeHsTh Teopemy [Iudaropa npu BEIYUCICHUN 2IEMEHTOB CTEPEOMETPUUECKUX PUTYD;

* HaXOJIUTh O0BEMBI U TIOIIAN TOBEPXHOCTEHN MPOCTEHIIIMX MHOTOTPAHHUKOB ¢ TPUMEHEHHUEM
dopmyu;

* pacrio3HaBaTh TeJIa BpaIllEHUs: KOHYC, TUIUHAP, chepy U map;

* HCIIOJIB30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (UTYD NS pElIeHUs 3a/1a4
MPaKTUYECKOTO COCP>KAHMUS;

* COOTHOCHUTH ILTOMIAH MIOBEPXHOCTEH TeT OAMHAKOBON (DOPMBI U Pa3IMYHOTO pa3Mepa;

* OlIeHUBaTh (HOPMY MPABUILHOTO MHOTOTPAHHUKA TIOCIIE CITUJIOB, CPE30B U T. 1. (ONPEACATh
KOJIMYECTBO BEPIINH, pEOep U rpaHell MOTyuYeHHBIX MHOTOTPaHHUKOB).

Buinycknux nomyuum 603moocnocms:

* IPUMEHSTh TeoMeTprudeckie (PaKThl I PEeIICHHUs 3a7a4, B TOM YHCIIe MPeIoaaratonmux
HECKOJIBKO IIaroB PEeIIeHus;

* ONKCHIBATH B3aMMHOE PACIIOIO0KEHHE MPSMBIX U INIOCKOCTEN B TPOCTPAHCTBE;

* popmynupoBaTH CBOMCTBA U MPU3HAKU (UTYD;

* I0Ka3bIBaTh TEOMETPUUYECKUE YTBEPKICHHUS;

* 3371aBaTh IJIOCKOCTh YPABHEHHEM B JICKAPTOBOU CUCTEME KOOPAMHAT.

7. O0bembl Tea. [lnomans chepbl

Buinycknux nayuumcs:

* HaXOJIUTh O0BEMBI U IJIOMIAN IOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB C IPUMEHEHUEM
bopmyu;

* pacrio3HaBaTh TeJa BPALeHUs: KOHYC, LWIHHAP, cepy U map;



* BBIYUCIIATE OOBEMBI U IUIOLIAIM TOBEPXHOCTEH NMPOCTEUIIIMX MHOIOI'PAaHHUKOB U TEJ
BpAIICHUS C IIOMOUIBIO (POpMYIT;

* HaXOAMUThb IIPUMEPLl MATEMAaTUUYECKUX OTKPBITUI M X aBTOPOB, B CBSI3U C OTEUECTBEHHON U
BCEMHUPHOH UCTOPUEH;

* HCIOJIb30BAaTh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYD IS PELICHUs 3a1a4
NPAaKTUYECKOTO CO/ICPIKAHUS;

* COOTHOCHUTD IIJIOIIA 1 IOBEPXHOCTEN TeNl OJMHAKOBOM (DOPMBI U pa3IMUHOrO pa3Mepa;

* OIICHUBAThH (OPMY MPABIIBHOTO MHOTOTPAaHHHKA ITOCIIE CITUIIOB, CPE30B U T. M. (ONPeneniTh
KOJINYECTBO BEPILUH, pEOep U rpaHell MOITy4YEeHHBIX MHOTOTPAHHUKOB).

Buinycknux noayuum 603M0oiCHOCb:

* (hopmynupoBaTh CBOICTBA M PU3HAKHU (PUTYD;

* TOKa3bIBaTh T€OMETPUYECKHE YTBEPIKICHHUS;

* 33J1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKapTOBON CHCTEME KOOpAMHAT;

* BJIQJIETh CTAHAAPTHOH Ki1accuuKanueit mpocTpaHCTBEHHBIX GUTYp (MMpaMHIbL, TPU3MBIL,
napauieIeuneb);

* WCNOJNB30BaTh CBOMCTBA T'EOMETPUYECKUX (GUTYp AN pElmeHHs 33aJad MPaKTUYECKOTO
XapakTepa M 3aJa4 U3 Apyrux obsactei 3HaHU.

8. IloBTOpeHue Kypca ajredpbl 1 MATEMATHYECKOT0 aHAIN3Aa U TeOMeTPHHU

Yueonsiii m1an OOIT OOO oTBoaAMT HA M3yUYeHHe aJIred0pbl 1 HAYAJIa MaTEeMAaTHYeCKOI0
aHaJu3a (4 yaca B HeJ1eJ110), reoMeTpus (2 yaca B Heaes10) B 11 Ki1accax cpeHeil IKOJIbI.
To ecTb Bcero 6 yueOHbIX 4aCOB B He/leJII0 B TeYeHHe KaKA0ro roaa oo0yyenus (34 yueOnble
Heaean), Bcero 201 vac.

TemMaTu4yeckoe NJIaHMPOBaAHUE
Aureopa 11 kaace

Ne
n/n | Coaep:xxkanue Peanuzanus Koa | Kour
BOCIIMTATEJHLHOIO HYec | poJb
NMOTEHIMAJIAa YPOKa TBO HbIE
(BUABI ¥ HOPMBI 4aco | pa6o
JeATEeJTbHOCTH) B TBI
T'maBa 1 [ToOyxneHue MKOIFHUKOB
COOJTIOIaTh Ha YPOKe
IHoka3zareabHasi v JjorapupmMuyecKas OBIIETPHHATEI® HOPMBI
(l)yHKIlI/II/I (26 ll.) MOBEIECHYs, IIpaBUIIa
OOIIEHHS CO CTAPIIHMHE 2
(Yy4HTeNnsIMI) ¥ CBEpCTHUKAMH
(IIKOTPHUKAMH ), TIPHHIIHITBI
y4eOHOW AUCIMIUINHBI U
camMOOpraHu3alHu
1 CreneHs ¢ NPOU3BOJIBHBIM AEHCTBUTEIbHBIM 4
nokazareneM. [TokazarenbHast pyHKIMS
2 ITokazaresnbHbIE YpaBHEHHUS 4
3 ITokazaresbHbIE HEPABEHCTBA 4
KonTponbHast pabota Nel 1
4 Jlorapudwm u ero cBoiicTBa 5
S Jlorapudmuueckas GyHKIUs U e€ CBONCTBA S
6 Jlorapugmuueckue ypaBHEHHs 6




7 Jlorapudmuueckrue HepaBeHCTBA 4
8 [Tpou3BoaHBIE TTOKA3ATEIBHOMN U 3
JorapupMuUecKoi QyHKIHHA
KoHnTtposbHast pabora No2 1
I'n1aBa 2 [IpuBneyeHre BHUMaHUs
IIKOJIbHUKOB K ICHHOCTHOMY
HNurerpan u ero npumenenue (14 4.) ACHEKTY W3yHACMOTO Ha
yYpOKe MaTepuana,
opraHusanus ux pa6OTBI C
T0JIy4aeMOM Ha ypoke
COLUAJIBHO 3HAYUMOMN
nHpOpMaIeH,
WHULUMPOBaHUE €€
06Cy)K,I[CHI/I$[, BBICKa3bIBAHUC
yJanuMucs CBOEro MHEHUA
T10 €€ TI0BOJTY, BEIPaOOTKH
CBOEro K Hell OTHOLICHUS
9 [TepBooOpasuast 3
10 | IIpaBmsia HAXOXACHUS IEPBOOOpa3HON 3
11 [Tnomaas KpUBOJUHEHHON TpaIICIINH. 6
OnpenenéHHbII MHTErpajl
12 | Boruncnenue o0bEMOB Tel 1
KonTtpospHast pabota Ne3 1
I';1aBa 3 Opranunzanus nrepcTsa
MOTHUBUPOBAHHBIX U
DJieMeHThl KOMOMHATOPUKHU. BuHOM S —
HbroTona (13 ‘l.) HaJl UX HEYCIEBAIOUMU
OTHOKJIACCHHKAMH, JTAfOIIEro
IIKOJIbHUKaM COIIHaJIbHO
3HAYHUMBIHA OIBIT
COTPYJIHUYECTBA U B3aUMHOM
TIOMOIIH
13 MeTto1 MaTEMaTUYECKON MHIYKIIUU 4
14 | IlepecTaHOBKH, pa3MeLICHUS 3
15 | Coueranus (koMOMHALIMN) 2
16 | bunom HeioToHa 3
KontponbHast pabota Ned 1
T'1aBa 4 Brutrouenue B ypok UrpoBBIX
poLeayp, KOTOphIE
DJIeMeHThbI TeOpUHU BePOATHOCTH (26 4.) HOMOT IO TIOJUIEpKaTh
MOTHUBAIIMIO AETEH K
TIOJTyYEHUIO 3HAHUH,
HaJTQ>XXMBAHHUIO ITO3HUTHBHBIX
MEXKJIMYHOCTHBIX OTHOIIEHUM
B KJ1aCcC€, MOMOIarT
YCTaHOBJICHUIO
IOOposKenaTenbHON
aTMocdepsl Bo BpeMs ypoKa
17 | DnemeHTHl KOMOMHATOPUKHU M OMHOM HploTOoHA 2
18 | AKCHOMBI TEOpPUHU BEPOSITHOCTH 3
19 | YcaoBHas BepOSTHOCTh 4
20 | He3zaBucumble cOOBITHS 5
21 | CiyyaiiHas BeTMYMHA 3
22 | Cxema bepnynu. bunapHoe pacnpeaeneHue. 3
23 | XapakTepHUCTUKH CITYYaHHOW BEITMYNHBI 4
24 | MaremaTuyecKkoe OXHJIaHHEe CyMMBbI CITy4aiHbIX 1
BEJIMYWH
KonTtponbHast pabota Ne5 1




I'nasa S IloBTopenue (134.)

IIpumenenue Ha ypoke
MHTEPAaKTUBHBIX GOpPM
paboThl yyamuxcs:
HHTEIUIEKTYaIbHBIX UTD,
CTUMYJIUPYIOIINX
MI03HABATEIbHYIO0 MOTHUBALIIIO
IIKOJIBHUKOB; TPYTIIOBOM
paboTs! nim paboTHI B IMapax,
KOTOpBIE yJaT IIKOJIBHUKOB
KOMaHIHOH paboTe u
B3aUMOJIEHCTBUIO C IPYTHMHU
JEeTbMHU

[ToBTOpEeHME Kypca anreOpsl U Hava 12
MaTeMaTHYeCKOro aHaIn3a
HroroBasi KOHTpoIbHas paboTa 1
I'eomerpus 11 kaace
Ne Conep:xanue y4eOHOro MaTepuaJia Peanuzanus Koa | Kon
n/n BOCIIMTATEJbHOI0 uyec | Tpo
NOTEHIHAIA YPOKa TBO | JIbH
(BuAbI ¥ popMBbI 4yaco | ble
JesiTeIbHOCTH) B pabo
Thl
I'naBa 1 VcraHoBieHue 1
JOBEPUTEIIbHBIX OTHOILIEHUI
KoopaunaTts! 1 BekTOpHI B ipocTpancTie (16 4.) MEXKY IEAArOrHYECKIM
pabOTHHKOM H €T0
00yYarOIUMUCS,
CTIIOCOOCTBYOLTAX
TIO3UTUBHOMY BOCIIPUATHIO
oOyyaroniMucs TpeOoBaHU
u HpOCL6 negaroru4eCKoro
pabOTHHKA, TPUBICUCHUIO X
BHUMaHMsI K 00Cyk1aeMoi Ha
ypOKe HH(pOpMAIHH,
AKTHBU3AllUH UX
N103HAaBaTEIbHON
JCATCIIbHOCTH
1 JlekapTOBBI KOOPIMHATHI TOUYKHU B MPOCTPAHCTBE 2
2 BexTops! B mpocTpaHcTBE 2
3 CrnoxeHue 1 BEIUNTaHHE BEKTOPOB 2
4 YMHOXkeHUE BeKTOpa Ha uncio. ['omorerns 3
5 CxkasiipHOE IPOM3BEACHNUE BEKTOPOB 2
6 I'eomeTprueckoe MECTO TOUEK MPOCTPAHCTBA. 3
VYpaBHEHHE IIOCKOCTH
KonTponbnas padora Nel 1
T'i1aBa 2 BkitoueHne B ypoK UIPOBBIX 2

Tena Bpamenus (29 4.)

Ipoueayp, KOTopble
MOMOTAIOT MOJITIEPKATh
MOTHBAIMIO JIETEH K
MTOJTYYCHUIO 3HAHUM,




HANQKMBAHHIO MO3UTHBHBIX
MEKITHYHOCTHBIX OTHOLICHHU
B KJIacce, TIOMOTakoT
YCTaHOBJICHHUIO
JOOpOKeNaTeNbHON
arMoc(epbl BO BpeMsl ypoKa

7 Lunuanp 3
8 KoMOuHanuu MUIMHAPA U IPU3MbI 2
9 Konyc 3
10 | YceuéHHblit KOHYC 2
11 | KomOuHanmu KoHyca U MUPaMHUIbI 3
Kontponbhas pabora Ne2 1
12 | Cdepa u map. YpaBaeHnue cepsl 2
13 | B3aumHoe pacrnonioxkeHue chepsl U MIIOCKOCTH 3
14 | MHOTOrpaHHUKH, BIUCAHHBIE B Chepy 3
15 | MHororpaHHUKH, OMTMCAHHBIE OKOJIO Ceph 3
16 | KomOunanmu nunmuHapa u chepbl, KOHyca U cepsl 3
Kontponbras pabora Ne3 1
I'maBa 3 IpuMeHeHHe Ha YpOKe
O0bémbl e Ilnomans cpepsi (17 4.) MHTCPaKTHBHEIX (OpM
paboOThI yUaIuxcsi:
UHTCJUJICKTYaJIbHBIX UTD,
CTUMYJIMPYIOIIUX
TIO3HABaTCJIbHYIO MOTHUBAILIAIO
IIKOJIbHUKOB, prHHOBOﬁ
paboTel nnu paboThI B apax,
KOTOPBIC y4aT IKOJbHUKOB
KOMaHIHOU paboTe 1
B3aUMOJIEMCTBHUIO C IPYTUMH
IETbMHU
17 | O6bém Tena. opMynbl JIst BEIYUCIICHHS 00bEMa 3
MPU3MBI
18 | ®opmysbl A BEIYMCIICHUS 00hEMA TUPAMUIBI, 5
yCEUEHHOW MUPaMUIBI
Kontponbnas padora Ned 1
19 OO0BEMEI Tel BpallleHUs 5
20 | ITnomanb chepbl 2
Kontposnbhas pabora Ne5 1
IMoBTOpenne u cucTeMaTU3anus y4eoHOTO Opranusanus medcrsa 3

MartepHajia

MOTHBUPOBAHHbBIX U
SPYyIHPOBAHHBIX YJalTHXCs

HaJa uX HEYCIICBarOIMMHU




OJTHOKJIACCHUKAaMHU, JAIOILETO
LIKOJBHUKAM COLUAIBHO
3HAYUMBIN OTIBIT
COTPYIHUYECTBA U B3aUMHOM

TIOMOIIH

Htorosast KOHTpoJbHAS paboTa







