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MNOACHUTEJIBHASA 3AIINCKA

Yueonwviii kypc «Anceopa u nauana mamemamuueckozo ananu3za) SBISETCA
OJIHUM U3 Haubosiee 3HAYUMBIX B IpOTrpamMMme CpeAHero ooiero oOpa3oBaHHUs, MO-
CKOJIbKY, C OJJTHOW CTOPOHBI, OH 00€CIeunBaeT UHCTPYMEHTaIbHYIO 0a3y AJsl u3yde-
HUSl BCEX €CTECTBEHHO-HAayYHBIX KYPCOB, a C JpPYyrod CTOPOHBI, (POPMUPYET JIOTHYE-
CKO€ U a0CTPaKTHOE MBIIUICHHE 00YUYaOIIUXCsl Ha YPOBHE, HEOOXOAMMOM JIJisi OCBOE-
HUS UTHPOPMATHKU, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH U JPYTHX JAUCUUIUIMH.
B pamkax nmanHoro y4eOHOro kKypca oOydaroliuecsl OBJIQJICBAIOT YHHBEPCAIbHBIM
S3IKOM COBPEMEHHOM HayKH, KoTopasi pOpMyIHpyeT CBOU TOCTHKEHHS B MaTeMaTH-
4ecKou opme.

VYuebublii Kypc anreOpbl U HadaJl MaTeMaTHUYECKOTO aHaIM3a 3aKjajJblBaeT OcC-
HOBY JIJISl YCTCIIHOTO OBJAJCHUS 3aKOHAMU (DU3UKU, XUMUU, OUOIOTUHU, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA Pa3BUTHUS HPKOHOMHKHA W OOIIECTBEHHOW >XH3HHU, TMO3BOJSET
OpPUEHTHPOBATHCSI B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBeE-
PEHHO UCTOJIB30BaTh UX JJIS JajbHeiero o0pa3oBaHus U B MOBCEIHEBHOM Xu3HU. B
TO € BpeMs OBJIaJIeHuEe aOCTPAaKTHBIMH U JIOTUYECKU CTPOTUMH KOHCTPYKIHUSMU all-
reOpbpl U1 MaTeMaTUYECKOro aHajlu3a pa3BUBAET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTb, TOKA3bIBaTh YTBEPIKICHUS C TIOMOIIBIO HHIYKITUH U pac-
CYXJaThb €AyKTUBHO, HCIOJIb30BaTh 0000IIEHNE U KOHKpPETH3alHio, abcTparupoBa-
HUE U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIUICHHUE.

B xone u3yuenus yuebHOro Kypca «Anredpa U Havajia MaTeMaTUYeCKOro aHa-
7132y 00yYaromuecs MoJIy4aroT HOBBIM OMBIT PEIICHUS MIPUKIATHBIX 3a7a4, CAMOCTO-
ATETHHOTO TMOCTPOSHUSI MAaTEMaTHYECKUX MOJeNel pealbHbIX CUTyaluil, HHTepIpe-
TallMW TOJYYEHHBIX PEIICHUN, 3HAKOMATCS C MPUMEpPaMU MAaTEeMaTHYeCKUX 3aKOHO-
MEpPHOCTEN B MpHUpOJIe, HAyKe U UCKYCCTBE, C BBIIAIOIIUMUCST MATEMAaTUYECKHUMH OT-
KPBITUSMHU U KX aBTOPaMH.

Y4eOHbIil Kypc 001aJacT 3HAYUTENIbHBIM BOCIUTATEIbHBIM MOTEHIAIOM, KO-
TOPBIM peanu3yeTcs Kak 4yepe3 yuyeOHbIH MarepHuall, cliocOOCTBYOMUN (GopMHUpoBa-
HUIO HAyYHOT'O MHUPOBO33PEHHMSI, TaK M 4epe3 CHelU(pUKy Y4eOHOW AesITEebHOCTH,
TpeOyromield NpoJ0IKUTENIbHON KOHIIEHTpAllM BHUMAaHUS, CaAMOCTOSITENIbHOCTH, aK-
KypaTHOCTH U OTBETCTBEHHOCTH 32 MOJYyUYEHHBIN pe3ysbTar.

B ocHoBe MeToauku o0yueHHs aireOpe M HauajdaM MaTeMaTH4YeCKOro aHaiu3a
JICKUT ACATEIHLHOCTHBIN MPUHIIUI 00yUeHUSI.

B cTpykType yueObHOrO Kypca «Anredpa U Hayaisa MaTeMaTHYECKOTO aHaIn3a»
BBIJICJICHBI CIIEAYIONINE COJIePIKATEIbHO-METOANYECKHUEe JIMHUU: «Hucna u BhIYHCIe-
HUs», «OyHKIUU U rpadukny, «YpaBHEHUs] U HEpaBEeHCTBa», «Hauana maremaruue-
CKOTro aHanmu3a», «MHoOXecTBa M JIOTHKa». Bce OCHOBHBIE coaepKaTeabHO-
METOJUYECKHE JIMHUM U3Yy4YaloTCs Ha MPOTSXKEHUHM JABYX JIET OOy4deHHsI Ha YPOBHE
cpeaHero oouiero o0pa3oBaHus, €CTECTBEHHO AOMOJHSSA APYT JIpyra U MOCTENEeHHO
HACBHIIIAsICh HOBBIMU TeMaMH W pasfenaMiu. JlaHHbBIN y4eOHbIN Kypc sSIBIISIETCS UHTE-



TPAaTUBHBIM, MOCKOJIBKY OOBEIUHSIET B ceOe COAepKaHUE HECKOJIbKUX MaTeMaThye-
CKUX JUCIUIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpPHUS, MATEeMAaTUYECKUN aHau3,
TEOpHsi MHOKECTB, MaTeMaTuieckas Jioruka u apyrue. [lo mepe Toro kak oOyuaromu-
ecsl OBJIa/IeBalOT BcE Oosiee MIMPOKUM MaTeMaTHUYECKUM anmnapaToM, Y HUX MOCIea0-
BaTeJIbHO (POPMUPYETCSI U COBEPILICHCTBYETCS YMEHUE CTPOUTh MATEMATUUYECKYIO MO-
JIeJb peasibHOM CUTYAallUH, MPUMEHSTh 3HAHUS, MIOJYyUYEHHbIE TPU U3YUCHUH Y4eOHOTO
Kypca, U PEelIeHUs CaMOCTOATEIbHO CHOPMYITUPOBAHHON MaTeMaTUUECKOU 3a/1a4uH,
a 3aTeM UHTEPIPETHUPOBATH CBOM OTBET.

CopepkarenbHO-MeToANYECKas JHHUA «Yuclia W BBIYMCICHUS» 3aBepliaeT
¢dbopMupoBaHHE HABHIKOB HCIOJIb30BAaHUS JCUCTBUTENBHBIX YHCEN, KOTOpOE ObLIO
HA4yaTO Ha YPOBHE OCHOBHOTO 00miero oOpaszoBaHus. Ha ypoBHE cpemHero oOriero
o0Opa3zoBaHus 0c000€ BHUMAHUE YJIETSETCS (POPMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX
BBIYHCIICHUH, BKITIOYAIOIIUX B C€0s UCMOIB30BAHUE PA3IMYHBIX (POPM 3aMucH yuca,
yMEHHUE JellaTh MPUKUJKY, BBITIOJHATH MNPUOIMKEHHBIE BBIYHMCICHUS, OIICHUBATH
YHCJIOBBIE BBIPAXKEHUS, padOTaTh C MATEMATUYECKUMH KOHCTaHTaMU. 3HaKOMbIe 00y-
YAIOIIKUMCS MHOKECTBA HATYPaJIbHBIX, II€JIbIX, PAlMOHAIBHBIX M JEHCTBUTEIBHBIX
YKCeJl JTOMOJIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4HUCEN. B KaXXIoM U3 3TUX MHO-
JKECTB PaccMaTpUBAIOTCS CBOMCTBEHHBIE €My CIEeIM(PUUECKUE 3aJa4l U OIepaluu:
JICJICHUE HAIleJI0, ONEPUPOBAHUE OCTATKaMU HAa MHOXKECTBE IIEJIBIX YHCEI, 0COObIe
CBOICTBA PalMOHANILHBIX M MUPPAIMOHAIBHBIX YHCEN, apU(PMETHUYECKUE OTEpalNH, a
TaK)K€ U3BJICUEHHE KOPHS HATypaJIbHOM CTENEHN HAa MHOKECTBE KOMIUIEKCHBIX YUCEIL.
bnaromaps mocienoBaTelbHOMY PACIIMPEHHIO Kpyra HCIOJIb3yeMbIX YUCEN W 3Ha-
KOMCTBY C BO3MOKHOCTSIMH MIX MIPUMEHEHUS JUIsl PEIICHUS Pa3IMIHBIX 337124 (OpMHU-
pyeTcs MPEeACTABICHUE O €UHCTBE MaTEMAaTUKU KaK HayKd U €€ PoJid B MOCTPOCHUHU
MOJIeNiel pealbHOTO MUPA, IMUPOKO UCTIONB3YIOTCS 0000IIEHNE U KOHKPETU3AITHS.

Jlunus «YpaBHEHHUS W HEPABEHCTBA» pEaM3yeTcsl HA MPOTSHKEHUU BCETo 00y-
YEHUS Ha yPOBHE CpPeIHEro oOIIero oOpa3oBaHUs, MOCKOIBKY B KaXKIOM pasjieie
[IporpamMmbl Ipe1yCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3a1a4u. B pe3ynbrare o0y-
YAIOIIKECs OBJIAACBAIOT PA3IMUYHBIMH METOJIAMU PEIICHUS PAllMOHATBHBIX, UPPAIIO-
HAJIBHBIX, MMOKA3aTeIbHbBIX, JOTAPU(PMHUUECKUX U TPUTOHOMETPUYECKUX YpaBHEHHIA,
HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad, CoAeprKaniux mapamerpsl. [lomydeHHsie yme-
HUS IIAPOKO MCTIONB3YIOTCS TIPU MCCIIEOBAHUU (DYHKIIHI C TIOMOIIBIO TTPOU3BOIHOM,
IPYU PEIICHUH TMPUKIIAJAHBIX 33/1a4 U 33/1a4 Ha HAXOXKJICHUE HauOOJbIINX U HAMMEHbB-
mux 3HadyeHud QyHkiuu. JlaHHas coiepskaTenbHas JTUHUS BKIIOYAET B Ce0sl Takxke
dbopMHpOBaHUE YMEHHI BBIMOIHATH pacu€rhl Mo (popmysiaM, mpeoOpa3oBaHus paru-
OHAJIbHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUIECKHUX BBIPAKEHUH, a TAaKKe BhIpaxKe-
HUM, COAEpKallluX CTeNneHu W jorapudmbl. braronaps usydeHuio aareOpandeckoro
MaTepualia IPOUCXOIUT JadbHEHIIIee Pa3BUTHE aITOPUTMUYECKOTO M aOCTPAKTHOTO
MBIIIJIEHUST 00y4aronmxcs, OpMUPYIOTCS HABBIKU JIETYKTUBHBIX PACCyKICHUM, pa-
O0THI C CUMBOJILHBIMH (hOpMaMu, MIPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH
B BUJIE PaBEHCTB M HEpPaBEHCTB. AireOpa npeziaraeT 3pQPeKTUBHbIE UHCTPYMEHTHI



JUISl pElIEHUs NPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4, HAIVISIAHO JEMOHCTPH-
pPYET CBOM BO3MOXHOCTHU KaK S13bIKa HAYKH.

ConeprkarenbHo-MeToAnuecKas JTUHUA «DyHKIUN U TpaduKu» TECHO Meperuie-
TAeTCsl C APYTUMU JIMHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
IIOCJIEIOBATENIBHOCTD M3yYEHHs1 MaTepuana. V3yueHue CTENeHHOH, IOKa3aTelIbHOM,
JaorapuMUYECKON U TPUTOHOMETPUUECKUX (DYHKIIMM, UX CBOMCTB U TrpaduKoOB, UC-
MoJib30BaHUE (DYHKIMMA A7l pEHIeHUs 3a/1a4 U3 APYTUX y4eOHBIX MPEeIMETOB U peab-
HOM >KM3HU TECHO CBS3aHO KaK C MAaTeMAaTHMYECKUM aHAJIM30M, TaK U C PEIICHHEM
ypaBHeHU# 1 HepaBeHCTB. [Ipu 3TOM Oosblioe BHUMaHUE yaemnseTcs: GOPMUPOBAHUIO
yYMEHHMsI BbIpakaTh (OpMyJiaMu 3aBUCUMOCTU MEXKIY Pa3U4YHBIMU BEIMYMHAMU, UC-
CJIEIOBATh MOJYy4YeHHbIE (YHKIMH, CTPOUTh UX rpaduku. Marepuan 3Toil comepxa-
TEJbHOW JIMHUM HALEJIEH HA PAa3BUTHUE YMEHUN U HABBIKOB, MTO3BOJISIOIIMX BBIPAXKaTh
3aBUCUMOCTH MEX]y BEIMYMHAMU B Pa3NUYHOU (Popme: aHaIUTHUUECKOU, rpaduue-
CKOM U cioBecHOU. Ero n3yuenue cnocoOCTBYyET pa3BUTHUIO AITOPUTMUYECKOTO MBbIIII-
JIEHUS], CHOCOOHOCTU K 0000UIEHUIO U KOHKPETU3ALUH, UCIIOJIb30BAHUIO aHATIOTUH.

CopnepxatenbHas nuHus «Hauyana matemaTHueckoro aHajvsa» IO3BOJSET Cy-
HIECTBEHHO PACUIMPUTh KPYr KaKk MaTeMaTHUYECKUX, TaK U MPUKIATHBIX 3a]ady, J10-
CTYTHBIX 00YyYaroIIMMCs, TaK KaK Y HUX TMOSBIISIETCS BO3MOXKHOCTb CTPOUTH rpaduku
CJIOXKHBIX (DYHKIMMA, ONPEEATh UX HAaHOONIbIINEe U HAUMEHBIIINE 3HAYCHHUS, BHIYHC-
JSATH TIomanu GUuryp u o0bEMBI TeJ, HAaXOAUTh CKOPOCTU U YCKOPEHUS MPOIIECCOB.
JlaHHas1 conepkaTenbHasl JUHUS OTKPBIBAET HOBBIE BO3MOXHOCTH IIOCTPOEHHUs MaTe-
MAaTHYECKUX MOJEJIEN pEaJIbHBbIX CUTYAaLMi, MO3BOJISET HAXOAUTh HAWIIYUIlIEee pelie-
HUE B MPUKJIAJHBIX, B TOM YHUCIIE€ COLUATbHO-IPKOHOMUYECKUX, 3a/1a4aX. 3HAKOMCTBO C
OCHOBaMHU MAaTEeMaTHYeCKOTO aHajn3a CIIOCOOCTBYET Pa3BHTHIO abCTpakTHOro, (op-
MaJbHO-JIOTUYECKOTO M KPEATHBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pacrio-
3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTUKU B HayKe, TEXHUKE U UCKyccTBe. OOydaro-
[IMeCs Y3HAIOT O BBLAAIOUIMXCS pe3yJsibTaTaX, MOJIYYEHHBIX B X0JI€ pa3BUTHUS MaTeMa-
TUKU KaK HayKd, ¥ 00 UX aBTOpaXx.

CopepxaTtenbHO-MeToAUYECKast TUHUS «MHOXKEeCTBa U JIOTUKA» BKJIIOYAET B Ce-
Os1 DJIEMEHTBl TEOPUM MHOXKECTB UM MaTeMaTU4YecKOM JOrukHu. TeopeTuko-
MHOECTBEHHBIE MPEJICTABICHHS MPOHU3BIBAIOT BECh KYPC IIKOJbHOW MAaTeMaTUKH U
npeajararoT HauboJiee YHUBEPCAIBHBIN A3BIK, 00bEIUHAIONINN BCE pa3ieNbl MaTeMa-
TUKU U €€ IPWIOKEHUIM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE AUCUUILIMHBI U X
NpUJIOKEHUs B enuHoe 1enoe. [ToaToMy BaXHO JaThb BO3MOKHOCTH OOyYarouiemycs
MMOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MATEMAaTUKHU U MCIOJIb30-
BaTh €ro JUIsl BIPAXKEHUSI CBOMX MBbICIEH. JIpyruM BaKHBIM MPU3HAKOM MaTE€MaTHUKH
KaK HayKH CJIeIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh OOOCHOBAHMM U clie0Ba-
HUE OINPENEIEHHBIM MIpaBUilaM MMOCTPOEHUS 10KA3aTENbCTB. 3HAKOMCTBO C 3JI€MEHTa-
MU MaTEMaTHYECKOM JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIUICHUS 00Y-
YaIOIIMXCS, TO3BOJSET UM CTPOUTH CBOM PACCYXIEHUS HAa OCHOBE JIOTMYECKHUX Ipa-
BUJI, JOPMUPYET HABBIKK KPUTUUECKOTO MBIIILJICHUSI.



B ydeOHOM Kypce «AnrebOpa M Hayajga MaTeMaTHYECKOTO aHAIM3a» IPHUCYT-
CTBYIOT OCHOBBI MAaTE€MaTH4YECKOTO MOJICTMPOBAaHUS, KOTOpbIC IMPHU3BAHBI CIOCOO-
CTBOBaTh (POPMUPOBAHHUIO HABBIKOB MOCTPOCHHSI MOJENICH peabHbIX CUTYaIlUi, MC-
CJICIOBAHUS ITHX MOJIEJIEH ¢ MOMOIIBIO ammapara ajreOpbl 1 MaTeMaTHYECKOTro aHa-
JU3a, MHTEPIIPETAIIUN ITOTYYSHHBIX pe3yJbTaToB. Takwe 3aJlaHds BINICTCHBI B KaXK-
JBIA M3 Pa3/IeJiOB MPOrPaMMBbI, MOCKOJIbKY BECh MaTepHall YU4COHOI0 Kypca IIHPOKO
WCIIOJIB3YETCS IS PEIICHUS MPUKIAAHBIX 3a/1ad. [1pu permeHnn peanbHbIX IIpaKTHde-
CKHX 3aJa4 0Oydaromuecs pa3BUBAIOT HAOIIOAATEIIBHOCTh, YMEHHUE HAXOIUTh 3aKO-
HOMEPHOCTH, a0CTparupoBaThCsi, UCIOJIb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETH3H-
poBaTh mpobieMy. JlesaTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB PEIICHUS TPUKIIAI-
HBIX 3aJ]a4 OPraHU3yeTCs B MPOIECCe M3YUYEHUS BCEX TEM y4eOHOro Kypca «Anreopa
Y Hayajia MaTeMaTHIECKOTO aHATTN3a.

Ha u3ydenne ydeOHOro Kypca «AJreOpa U Hadajga MaTeMaTHYSCKOIO aHAJIH3ay
oTBoamuTcs 272 vaca: B 10 kimacce — 136 wacoB (4 gaca B Henmenio), B 11 kimacce — 136
4acoB (4 yaca B HEJIEIIIO).

I'eomempus siBnsieTcs oMHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEro OOIIETro
o0pa3zoBaHus, TaK Kak 00ECIEYNBAET BOZMOXKHOCTh U3YUEHUS TUCIUIUIMH €CTECTBEH-
HO-HAay4YHOM HAINPABJICHHOCTU WU MPEIMETOB T'YMAaHUTApHOTO 1ukia. [lockombky Jo-
THYECKOE MBIIIIEHUE, (HopMupyeMoe Mpu HU3yYEeHUH OO0YyUYaIOIUMUCS TOHITHIHBIX
OCHOB I'€OMETPUH, IIPU JO0KA3ATEIHCTBE TEOPEM U IIOCTPOCHUM LICIIOYKU JIOTUYECKUX
YTBEPKIAECHUN IIPU PELIEHUH F€OMETPUYECKUX 3a]1a4, YMEHUE BBIIIBUTATh U OIIPOBEP-
raThb TMIIOTE3bl HEIOCPEICTBEHHO UCIIOJIB3YIOTCS HPU PELICHUM 3aa4 €CTECTBEHHO-
HAYYHOTO IIUKJIA, B YACTHOCTH (PU3NUECKHX 3a7a4.

[lens ocBoeHMs mporpammbl yueOHOTO Kypca «['eomerpusi» Ha yrayOnéHHOM
YPOBHE — Pa3BUTHE WHIWBUIYAIbHBIX CIIOCOOHOCTEH OOydYaromUXCs MPU U3YUCHUH
TEOMETPHUH, KaK COCTABJISIFOIIECH TIpeaMeTHON obmactu «Marematnka u nH(popmaTu-
Ka» depe3 oOecrieueHre BO3MOXKHOCTU MPUOOPETEHUSI U MCIIOJIb30BaHUsl OoJiee TITy-
OOKHX T€OMETPUYECKMX 3HAHUW U JIEUCTBUM, CHELM(PUUHBIX T'€OMETPUH, U HEOOXO-
JUMBIX Ul YCHEIIHOrO MPO(eCCHOHAIBHOTO 00pa30BaHus, CBSI3aHHOTO C MCMOJIb30-
BAHUEM MAaTEMAaTHUKHU.

[IpuopuTeTHBIMH 3a]a9aMH Kypca T€OMETPHUH Ha YIITyOJIEHHOM YPOBHE, pacIiu-
PAIONIMMU Y yCUIIMBAIOIINME Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHue MPEICTABICHUS] O T'€OMETPUM KaK 4YaCTH MHUPOBOU KyJIbTYpbl H
(dbopMHpOBaHUE OCO3HAHMSI B3aUMOCBS3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHpoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax KakK O BaKHEU-
IMX MAaTEeMaTUYECKUX MOJEISAX, MO3BOJISIOIINX ONKMCHIBATH U U3Y4YaTh PA3HbIC sIBJIC-
HUSl OKPY’KAIOIIEr0 MUpPA, 3HAHUE MOHATUIHOrO anmnapara no paszeny «Crepeomer-
pus» y4eOHOTO Kypca reOMETPHH;

dbopMHpoBaHUE YMEHUS BIAJCTh OCHOBHBIMH MOHSATHUSMHU O MPOCTPAHCTBEHHBIX
¢durypax 1 uX OCHOBHBIMHM CBOWMCTBAMH, 3HAHHE TEOPEM, (POPMYJT U YMEHHUE UX MPH-



MEHSITh, YMEHUS JJOKA3bIBaTh TEOPEMbI U HAXOJUTh HECTaHIAPTHBIE CIIOCOOBI pelle-
HUS 3371a4;

dbopMupoBaHuEe yMEHHS pACIO3HABaTh HAa YEPTEkKaxX, MOJAENSAX U B peabHOM
MUpPE MHOTOTPAaHHUKH U TeJla BpallleHusl, KOHCTPYHUPOBATh T€OMETPUYECKUE MOJIEIIH;

dbopMupoBaHrE TOHUMAaHUSI BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOCHUS Ma-
TEMATUYECKUX TEOopuH, (POPMHUPOBAHNE MOHUMAHHS POJIM AKCMOMATHUKH TPH TPOBE-
JICHUU PACCYXKICHUN;

dbopMupoBaHue yMEHUS BIAJETh METOJAaMHU J0Ka3aTeIbCTB M aJITOPUTMOB pe-
HICHUS, YMEHUS UX MPUMEHSTh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKIIEHUS B XOJ€E pe-
IICHUS CTEPEOMETPUUYECKUX 3aJad M 3aJay C MPaKTUUYECKUM COJepKaHheM, (pOopMH-
pOBaHUE MPEACTaBICHUS O HEOOXOAUMOCTH JOKA3aTeIbCTB MPU 0OOCHOBAHUHU Marte-
MATHYECKHUX YTBEPKICHUU W POJM aKCHOMATHKH B TPOBEACHHUU NEIYKTHBHBIX pac-
CYXKJICHUI;

pa3BUTHE M COBEPIICHCTBOBAHNE MHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHO-
CTeil OO0yuyarommxcsi, MO3HABATEIIbHOM AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH,
KPUTHUYHOCTU MBIIUICHHUS, HHTEPECA K U3yUYEHUIO T€OMETPHUH;

dbopmupoBanue (GYHKIMOHATHHOW TPAMOTHOCTH, PEJIEBAHTHOW T'€OMETPHH:
YMEHHSI PACIIO3HABATH MPOSIBJIICHUSI T€OMETPUYCCKHUX IMOHSATHI, OOBEKTOB U 3aKOHO-
MEPHOCTEH B peajbHBIX XU3HECHHBIX CUTYAlUAX W NPU U3YUYCHUU IPYTHX YUEOHBIX
IPEIMETOB, MPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJICIIMPOBAHUS PEaThb-
HBIX CUTYallUd, UCCIIEIOBAHMSI MOCTPOCHHBIX MOJEIEH, HHTePIIPETAllUU MTOJIYyYeHHBIX
pe3yJIbTaTOB.

OCHOBHBIMH COJIEPKaTEIbHBIMU JTHHUAMH Y4eOHOTO Kypca «['eomerpus» B 10—
11 knaccax siBisrotest: «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «MHOTOTPaHHUKI,
«Tema BpamieHus», «BeKTOPBI U KOOPIUHATHI B MPOCTPAHCTBEY», «JBYKEHUS B MPO-
CTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «YyMETh OINEPUPOBATH MOHS-
TUSIMUY, PENIEBAaHTHBIMU T€OMETPpUU Ha YIIIyOnE€HHOM ypoBHEe oOyuenHus B 10-11
KJIaccaX, OTHOCHUTCSI KO BCEM COJIepXKaTelIbHBIM JIMHUSIM y4eOHOTro Kypca, a popMu-
pOBaHHE JIOTUYECKUX YMEHHUH pacrpesieNisieTcsi He TOJIBKO MO COAepKAaTeIbHBbIM JIU-
HUSIM, HO W o Tojmam oOydenus. CojepkaHue oOpa3oBaHUsS, COOTBETCTBYIOIIEE
MPEeIMETHBIM pe3yiibTaTaM ocBoeHus denepanbHOi pabodeil mporpamMmel, pacipee-
JEHHBIM TI0 ToJIaM OOyYEHHMsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OC-
HOBHBIM, MPHHIMIUAIBHBIM BOIpOcaM OOydaromuecss o0paliairuch HEOJIHOKPATHO.
DT0 MO3BOJSIET OPTAaHU30BAThH OBJIAJICHIE T€OMETPUUYCCKUMHU TTOHSATHSIMHI M HABBIKAMHU
MOCTIEIOBATENBHO U TIOCTYNATEIbHO, C COOTIOICHNEM MTPHUHIIUAIIA TPEEeMCTBEHHOCTH, a
HOBBIC 3HAHMS BKIIOYATh B OOIIYI0 CHCTEMY I'€OMETPHUYECKHX IPEICTaBICHHI 00Yy-
YAIOIIMXCS, PACIIAPSS U yrTyOss e€, o0pa3ys MPOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexo/ K U3y4EeHUIO TCOMETPHUHN Ha YTITyOJEHHOM YPOBHE MO3BOJISCT:



co3nath yciaoBus sl nuddepeHnmranuu o0ydeHus, MOCTPOCHHUS MHINBUTY Jlhb-
HBIX 00pa30BaTENbHBIX MPOTpaMM, OOECIEUUTh YIIIyOJEHHOE U3YYCHHE T€OMETPHH
KaK COCTaBJIAIONICH yueOHOro nmpeamera «MaTemaTHuKay;

MOJATOTOBHUTh OOYYAIOUTUXCS K MPOJOKEHUIO U3YYCHHUS MaTeMaTHKU C YU4ETOM
BBIOOpa Oyaymiel mpodeccun, obecrednBas MPEEeMCTBEHHOCTh MEXKIy OOIMM U
npodeCcCHOHATILHBIM 00pa30BaHUEM.

Ha uzyuenue yuebnoro kypca «I'eomerpusi» Ha yriry0JIEHHOM YpOBHE OTBOJIUT-
csa 204 ygaca: B 10 kmacce — 102 ygaca (3 yaca B Hegenro), B 11 kmacce — 102 yaca (3
yaca B HEJIETI0).

Yueonwuii kypc «Bepoamnocms u cmamucmuka) yriyOinEHHOTO YPOBHS SIBIISI-
€TCsl MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriayOnaéHHOro
YPOBHSI Ha YPOBHE CPEIHET0 00Iero oOpa3oBaHMs. YUEOHBIM Kypc IpeaHa3HAUYCH
Uit popMupoBaHMs y 00yUYaIOMIUXCSl CTATUCTUYECKON KYJIbTYPhl M IOHUMAHUS POJIU
TEOPHUH BEPOSATHOCTEN KaK MATEMATUYECKOIO HMHCTPYMEHTA JUUISl U3YUECHUSI CIIydailHbIX
COOBITUH, BEIMYMH U TIporieccoB. [Ipu u3yueHnn kypca ob6oramaroTcst mpeICTaBIeHUs
oOydaromuxcs 0 METoJaxX MCCIeI0BaHUS U3MEHYMBOIO MHUpPA, PA3BUBAETCS MMOHHMA-
HUE 3HAYMMOCTH M OOLIHOCTH MAaTeMaTHYECKHX METOOB MO3HAHMUS KaK HEOTheMJie-
MO 4acTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Copepxxanue y4eOHOTO Kypca HampaBliEeHO Ha 3aKpEIUIeHWe 3HAHUH, MOJIydYeH-
HBIX TPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, U Ha Pa3BH-
THE MPECTABICHUIN O CIy4YailHbIX BEJIMYMHAX M B3aUMOCBA3SIX MEXAY HUMHU Ha Bax-
HBIX NPUMEpPax, CIO’KEThl KOTOPBIX MOYEPITHYTHI U3 OKpyXkarolero Mupa. B pesynbra-
Te y 00y4arommxcs Jo0HKHO chOPMUPOBATHCS MIPEJICTABICHNE O Haubolee yrnoTpeou-
TEJIHHBIX U OOIIMX MAaTEMAaTHUYECKUX MOJENSAX, UCTONb3yEMBIX JJI OMUCAHUS aHTPO-
MOMETPUYECKUX U JeMOTrpaduuecKuX BEIWYWH, MOTPEUTHOCTEH B pa3IuYHbIC pPOja
U3MEPEHUAX, JUTUTEIILHOCTU 0€30TKa3HON pabO0Thl TEXHUYECKUX YCTPONCTB, XapaKTe-
PUCTUK MACCOBBIX SIBJIEHHM U MPOIIECCOB B OOIIECTBE. YUEOHBIN Kypc ABIAeTCs 0a30i
JUISl OCBOEHHUS BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOJIMMBIX CIIELHAIIHU-
CTaM HE TOJIbKO MHXKEHEPHBIX CHEUATbHOCTEN, HO TAKXKE COLIMAJIbHBIX U IICUXOJIOTHU-
YECKUX, MOCKOJbKY COBPEMEHHBIC OOIIECTBEHHBIC HAYKH B 3HAUMUTEIHLHOW Mepe HcC-
MOJIB3YIOT ammapar aHanau3a OonbIuX JaHHBIX. [[eHTpanbHyI0 YacTh y4eOHOTro Kypca
3aHMMaeT 00CYICHHE 3aKOHA OOJBIINX YnCeT — PYHIaMEHTAIBLHOTO 3aKOHA MPUPO-
JTbI, UMEIOIIIETO MaTEeMAaTUYECKYI0 (popMaTH3aIuio.

B cooTBeTcTBUU € YKa3aHHBIMU LIETSIMU B CTPYKType yueOHoro Kypca «Beposit-
HOCTb M CTATUCTUKA» HA YIIIyOJIEHHOM YPOBHE BBIJCJIICHBI OCHOBHBIE COJEPKATEIb-
Hble TUHUM: «CiydailHble COOBITHS U BEPOSITHOCTU» U «CiyuyaliHble BEIMYUHBI U 3a-
KOH OOJIBIITUX YUCEI.

[ToMuMO OCHOBHBIX JIMHUN B YU4E€OHBIM KypC BKIIOUEHBI SJIEMEHTHI TEOPUHU Tpa-
¢$oB U TeopUH MHOKECTB, HEOOXOAMMBIE JJIsi TIOJHOLIEHHOTO OCBOECHMSI MarepHalia
JAHHOTO Y4eOHOTro Kypca U CMEXHBIX MaTEMaTHUECKUX y4eOHbBIX KYpCOB.



Copnepxanue nuHun «CiiydailHble COOBITHS U BEPOATHOCTH» CIIYKUT OCHOBOM
uis pOpMHUPOBAHUS TPEICTABICHUN O pacCHpeeIeHUH BEPOSATHOCTEH MEXIy 3Haye-
HUSIMU CITy4alHbIX BeIMYWH. BaxkHyl0 4acTh B 3TOH coJepKaTelbHOU JTMHUH 3aHHUMA-
eT U3y4YeHHE FeOMETPUUECKOTr0 M1 OMHOMHAIILHOTO pacrpeiesieHuil 1 3HAKOMCTBO C MX
HEMPEPHIBHBIMU aHAJIOTaMH — MTOKA3aTeNIbHBIM U HOPMaJIbHBIM pacipeeICHUSIMU.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIyYalHBIMU BEJIMUYMHAMH U pacrpeaene-
HUSIMU, aKUEHTUPYIOT BHUMAaHHE OOyYarolMXcs Ha ONMHUCAHUU M U3YyUYEHUU ClIydail-
HBIX SIBJICHUH C IOMOIIbIO HEMpephIBHBIX (QyHKIUN. OCHOBHOE BHUMAHHE YJIENsIeTCs
M0Ka3aTEIbHOMY U HOPMAJIbHOMY PaclpeieICHUSIM.

B yueOHOM Kypce nmpeaycMaTpuBaeTcs 03HaAKOMUTENIbHOE U3yUeHUE CBSI3U MEX-
Ny CIy4YalHBIMHU BEJIMYMHAMHU M OIMHMCAHUE 3TOW CBS3M C MOMOIIBIO KO3(duimenta
KOPpEISILIMKA U €ro BRIOOPOYHOTO aHallora. DTHU 3JIEMEHTHI COJIEPKaHUS Pa3BUBAIOT
TeMmy «JluarpamMmbl paccerBaHUs», M3YUYCHHYIO Ha YPOBHE OCHOBHOTO 0O0IIero oopa-
30BaHMSI, © BO MHOTOM OIUPAIOTCS HA CBEJICHUS U3 KYPCOB aJIreOpbl M TEOMETPHUH.

Emé onuH 3neMeHT cofeprKaHusi, KOTOPbI MpeIaraeTcs Ha 03HaAKOMUTEIbLHOM
YPOBHE — IOCJIEIOBATEIBHOCTD CIIyYailHbIX HE3aBUCUMBIX COOBITHI, HACTYNAIOUIUX B
eauHuIly BpeMeHH. O3HaKOMJICHHUE C paclpeiesIiEHEM BEPOSTHOCTEN KOJIMYecTBa Ta-
KHX COOBITHI HOCUT Pa3BUBAIOLIUI XapaKTep U SIBISETCS aKTyalbHBIM ISl OyAylIuX
aOUTYpUEHTOB, TOCTYMAIOIIMX Ha Y4eOHbIC CHEIHMAIbHOCTH, CBSI3aHHBIE C OOIIe-
CTBEHHBIMHU HayKaMU, IICUXOJIOTHUEN U yIIpaBICHUEM.

Ha uzyuenue ydyeGHOro Kypca «BeposTHOCTh M CTAaTHCTHKA» Ha yIiayOJIeHHOM
ypoBHe oTBOauUTCS 68 "acos: B 10 kiacce — 34 yaca (1 yac B Henemto), B 11 kacce —
34 gaca (1 yac B Heneno).



COJAEP)KAHUE OBYYEHUSA
10 KJIACC
Anzebpa u nauana mamemamuuecKko20 aHaIU3q

Yucsa v BBIYUCTICHUA

Pannonanpabie unciaa. OOBIKHOBEHHBIC U IECATUYHBIC APOOH, MPOIEHTHI, Oec-
KOHEYHBIC Mepuoandeckue npodu. [Ipumenenue apodeit u MpOIEHTOB AJsl PEIICHHUS
MPUKIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUM U PEATIbHOM JKU3HU.

JevicTBuTenpHbIC yncaa. ParmoHanpHbIe W UppalMoOHANIbHBIC Yucia. Apudme-
THYECKHUE OIEpalvu C ACHCTBUTEIbHBIMHA YUCIAMU. MOIYJb NEMCTBUTEIBLHOIO YHCIIA
u ero cpoiictBa. [IpuOmmkEHHbIE BBIYMCICHUS, MPABWIA OKPYTJCHUS, MPUKUIKA U
OLICHKA PEe3yJIbTaTa BEIYUCIICHUM.

Crenenp ¢ nenbiM nokasareneM. bunom Hreiotona. Mcnonp3oBanue noaxons-
e (GopMbl 3amMCH JEHCTBUTEIBHBIX YMCEN Ui PElICHUs] MPAKTUYECKUX 3a1ad U
IIPEICTABIICHUS IaHHBIX.

ApudmMernyecknii KOpeHb HATYpPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBLHBIM TOKA3aTelieM U €€ CBOICTBA, CTENEHb C JACHCTBU-
TEJbHBIM [M0KA3aTEJIEM.

Jlorapudm uucna. CpoiicTBa jnorapudpma. JlecaTuunble U HATypaJbHBIE JIOTa-
pUGMEL.

CuHyC, KOCUHYC, TAHTE€HC, KOTAHT'€HC YHUCIIOBOT0 aprymMeHTa. ApKCUHYC, apKKO-
CHHYC Y apKTAHI'€HC YHCIIOBOIO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXACCTBEHHBIC MPE0oOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHe-
HUsA. PaBHOCWUIIbHBIE YpaBHEHHS W ypaBHEHUS-CIEACTBUA. HepaBeHCTBO, pelleHHe
HEPaBEHCTBA.

OCHOBHBIE METO/BI PEUICHUS LENbIX U IPOOHO-pALMOHANIBHBIX YpPaBHEHUH U
HEpPaBEHCTB. MHOIOUYIEHBI OT OJHOM MEPEMEHHOMN. /leleHne MHOrowieHa Ha MHOTO-
uiieH ¢ octatkoM. Teopema besy. Muorounens! ¢ nensiMu kodddummenramu. Teope-
Ma Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BHIPAKCHHM, COACPKAIINX CTEIICHU M KOPHHU.

UppanumonansHbie ypaBHeHHs. OCHOBHBIE METO/bl PEIICHUS HUPPALUOHATBHBIX
YPaBHEHUM.

[lokazarenbHble ypaBHEHUs. OCHOBHBIE METOABI PELICHUS IOKA3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBanre BbIpaKEHUHN, COJIEPIKAIINX JIOTapU(PMBI.

Jlorapupmuyeckue ypaBHeHUs. OCHOBHBIE METOJbI PEIICHHUS JoTapudmMmuye-
CKMX YPaBHEHMM.



OcHoBHBIE TpuUronomerpuueckue ¢opmyisl. [IpeobpazoBaHue TpUroHomeTpu-
YECKMUX BbIpaKEHUH. Pelienre TpUroHoMeTpu4eCKUX ypaBHEHUN.

Pemienne cucteM NMHENHBIX ypaBHEHHU. MaTpuiia CUCTEMbBI JUHEWHBIX ypaB-
HeHui. OnpenenuTens MaTpULbl 2X2, €ro FreOMETPUYECKUN CMBICT M CBOMCTBA, BbI-
YUCJIEHUE €r0 3HAYEHUs, IPUMEHEHHUE ONPEIEIUTENS I PEIIECHUS] CUCTEMBI JIMHEH-
HbIX ypaBHEHUW. PemeHrne NpuKIagHbIX 33/ad C IMOMOIIbIO CUCTEMBI JIMHEHMHBIX
ypaBHeHUU. VccnenoBanrne mOCTPOCHHOW MOJEIN C MOMOUIBI0 MATPHUL U ONPEACIIU-
TEJICH.

[TocTpoeHne MaTEMaTUYECKUX MOJENIEH PEabHOM CUTyalMy C IIOMOLIBIO ypaB-
HEHUU U HEpaBeHCTB. I[puMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUI0 MAaTEMATH-
YECKUX 3aJ1a4 U 33/1a4 U3 Pa3IuvHbIX 00acTell HAyKU U PeaIbHOM JKU3HHU.

DOyHKUUM U rpaPuKu

OyHk1us, cnocoOs! 3aaanus QPyHKuu. B3aumuo obpatueie ¢yHkimu. Komro-
surust  hysaknui. ['paduk QyHKIMA. DneMeHTapHBIe TpeoOpa3oBaHus TpaduKoB
GyHKIIHHA.

OO6nacTh ompeneneHUs] U MHOXECTBO 3HaueHWH QyHkumuu. Hymu dyHKmm.
[IpomexxyTku 3HakomocTostHCTBA. YUETHbIe M Heu€THble QyHkuMM. [lepuonnueckue
¢bynkuuu. [IpomMexyTK MOHOTOHHOCTH (QYHKIIMU. MakCUMyMbl U MUHUMYMBI (DyHK-
nuu. Hanbombiiee u HanMeHblee 3HaueHus: GyHKIIMHA Ha TPOMEKYTKE.

Jluneiinas, KBagpaTUdHAs W APOOHO-TMHEWHAS (YyHKIMH. DJIEMEHTApHOE HC-
CJIEJIOBaHUE U MIOCTPOCHHE UX IPAPUKOB.

Crenennast pyHKUMs ¢ HaTypaJbHbIM M LIEJNbIM TOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHs N-0if CTeneHn Kak (yHKIIMU 0OpaTHOM CTETIeHHU C
HaTypaJbHBIM IIOKa3aTeJIEM.

[TokazatenbHast u nmorapupmMuyeckas PyHKIIUH, UX CBOMCTBa U Trpaduku. Mc-
M0JIb30BaHUE TpaduKOB PYHKIUH ISl PEIICHUS YPaBHEHUH.

TpuroHomerpudeckas OKpy>XHOCTb, OTIPEICTICHHE TPUTOHOMETPUIECKUX (PYyHK-
LM YUCIIOBOTO apryMEHTA.

OyHKIMOHAILHBIE 3aBUCUMOCTH B PeajibHBIX Tpolieccax u siBieHusx. ['paduku
peabHbBIX 3aBUCUMOCTEN.

Hayana MaTeMaTH4eCKOI0 aHAJIN3A

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs ITOCIIeAOBAaTCILHOCTEH. MeTor MaTe-
MAaTHYECKON MHIYKIIMM. MOHOTOHHBIE U OTpaHUYEHHBIE MOCIe0BaTeNbHOCTH. cTO-
pusi BOBHUKHOBEHHSI MATEMaTHYECKOTO aHaIM3a KaK aHajan3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reomeTpuueckas nporpeccuu. beckoHeuHo yObiBaromias
reomerpudeckas mnporpeccus. Cymma OeCKOHEYHO YOBIBarOIIEH TeOMETPUYECKOM
nporpeccud. JIMHEHHBIM U 3KCIMOHEHIHAIBHBIA pocT. Yucno e. dopMmyna CIOXKHBIX
MpOIEHTOB. Vcroyib30BaHUE MPOTPECCHH VISl PEIICHMS PEAIbHBIX 3a]a4 MPUKIaIHO-
ro XapakTrepa.

HenpepsiBHble (GyHKIMH U UX cBoWcTBA. TOukH pa3pbiBa. ACUMITOTHI rpadu-
koB (QyHkiuil. CBolicTBa (PyHKIMI HENpPEpBIBHBIX Ha OTpe3ke. MeToa MHTEpBajoB



TSl pelieHust HepaBeHCTB. [[puMeHeHne CBOMCTB HENMPEPHIBHBIX (DYHKIIUMA AJIS pellie-
HUS 3a]1a4.

[lepBass u BTOpas mpousBoaHbe (QyHKIHMH. OnpeneneHne, reOMETPUIECKUA |
(bu3HYeCKUil CMBICT TIPOM3BOIHOM. Y paBHEHUE KacaTelIbHON K TpaduKy (yHKIUH.

[IpousBoaHbIe neMeHTapHbIX QyHKIMA. [Ipon3BogHAsS CyMMBI, TPOU3BECHUS,
YaCTHOTO W KOMIIO3UIIUK (PYHKITHH.

MHo:kecTBa M JIOTHKA

MHoXecTBO, ornepalyyd HajJ MHOXECTBAMHU M MX CBOMcTBa. Juarpammbl Diise-
pa—BenHna. [IpuMeHeHHe TEOPETUKO-MHOKECTBEHHOTO arapara JJjisi OMUCaHUs pe-
QJIBHBIX MPOIIECCOB U SBJICHUA, TIPU PELICHUH 3a7a4 U3 APYTUX YUSOHBIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE, J0-
Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

T'eomempusn

IIpsiMbIe U JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE OHATHUS cTepeoMeTpun. Touka, npsiMasi, II0CKOCTb, TPOCTPAHCTBO.
[TonsiTue 06 akCMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPHUH: aKCHUOMbBI CTEPEOMETPUU
U CIEACTBUSA U3 HUX.

B3anMHO€E pacrnoiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOIIUECs, apai-
JENbHBIE U CKpeluuBaromuecs npsmsele. [IpusHaku ckpemmBaromuxcs npsambix. [la-
PaJUIENIBHOCTh MPSMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: IApajuIC/IbHbIE IPSMbIE B
IIPOCTPAHCTBE, MaPALIEIBHOCTh TPEX MPSAMBIX, MAPAIIIETBHOCTh NPSIMOM U IUIOCKO-
ctu. IlapannenbHoe U LIEHTpaIbHOE MPOEKTUPOBaHUE, N300paxkeHue guryp. OCHOB-
HbIE€ CBOICTBa MapajljiesIbHOTO MpoekThpoBaHus. M300paxeHue guryp B napasieib-
HOW IPOEKUMHU. YTJbl C COHANPABICHHBIMU CTOPOHAMH, yTOJ MEXKIYy NPSMBIMH B
npocTtpaHcTBe. [lapamnenbHOCTh TWIOCKOCTEHN: TMAPAJUICIbHBIE TUIOCKOCTH, CBOMCTBA
napajjieNnbHbIX Tiockocter. [IpocTeiline npocTpaHCTBEHHbIE (QUIypbl HA IIOCKO-
CTH: TeTpas’ap, NapajlIeJICIIUIIE ], IOCTPOCHUE CEUCHUN.

[leprieHIUKYJISIPHOCTD NMPSAMOW M IUIOCKOCTH: INEPHNEHIUKYJIAPHBIE MPSMbIEC B
IIPOCTPAHCTBE, MPSIMBIEC NMAPAIJICIbHBIE U MEPIICHIUKYJISIPHBIEC K IINIOCKOCTH, IIPU3HAK
MEPIIEHAUKYJISIPHOCTH NPSIMOU U TUIOCKOCTH, TEOPEMA O MPSAMOW MEPHEHANKYISIPHON
10cKocTH. OPTOroHaNpHOE MpOEKTHpoBaHue. [leprneHIuKyasp U HaKJIOHHBIE: pac-
CTOSIHME OT TOYKM JO IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 IUIOCKOCTH, IMPOECKIMS
burypsl Ha MIOCKOCTh. [lepneHANKYISPHOCTh MIOCKOCTEH: MPU3HAK MEPHEHAUKY-
JSIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX NMeprneHIuKyJIsIpax.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXKAY NMPSAMOM M IJIOCKOCTBIO, IBYTPAHHBIN yroJ,
JIMHENHBIA YToJI IBYrpaHHOro yria. TpéxrpaHHblil 1 MHOrorpasssie yribsl. CBoiiCcTBa
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBONCTBA INIOCKUX U JBYI'PAaHHBIX YIJIOB TPEX-
TPaHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB I TPEXTPAHHOIO yIJIa.

MHororpaHHuKHu



Buael MHOrOrpaHHuKOB, pa3BEpPTKa MHOrorpa’Huka. lIpusma: n-yrosbHas
npu3Ma, mpsiMasi ¥ HakJIOHHAsi MPHU3MbI, OOKOBasi U MOJIHASL MOBEPXHOCTh MPU3MBIL.
[Tapamnenenunen, NTpsSAMOYTOJbHBIA MapaJUIeNIENUNE] U €ro cBoucTea. Kparuaiimue
IIyTH Ha MOBEPXHOCTU MHOrorpaHHuka. Teopema Dilnepa. [IpocTpancTBeHHas Teope-
Mma [Tudaropa. [lupamuga: n-yronbHast nupamuia, NpaBuibHas U yceuEHHas MUpamMu-
nb1. CBolicTBa pébep M OOKOBBIX TpaHel MpaBWIIbHOW nUpaMubl. [IpaBuibHbIE MHO-
TOTPAHHUKU: NPAaBUJIbHAS NpPU3Ma U NPABUJIbHASA NMpaMUAA, NPABUJIbHAS TPEYTOJib-
Has MMpaMUJIa U MPaBUWIbHBIN TeTpa’ap, KyO. IIpeacraBienrue o npaBUIbHBIX MHOTO-
IPAHHUKAX: OKTA3IP, NOJAEKAdAP U UKOCAIP.

Bolunciienne 31eMeHTOB MHOTOIPaHHUKOB: pE€Opa, AuaroHanu, yrisl. [lnomans
OOKOBOW MOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TIIOMIAAb OCHOBA-
HUM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoil ipu3Mel. [lnomans 60koBOM MoOBEpX-
HOCTH U NIOBEPXHOCTH NMPABWJIBHOM NMHUPAMUBI, TEOPEMA O IUIOMIAAN YCEUYEHHOU NU-
paMUIbL.

CuMMeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPABUILHBIX MHOIOTPaH-
HUKOB. CUMMETpUs B MPaBUILHOM MHOTOTPaHHHUKE: CUMMETpUSl NapaljiesIenuIea,
CUMMETPHSI IPABUIIBHBIX IIPU3M, CAMMETPUS NIPABUIBHON MUPAMUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTO-
pa, BEKTOPBI KOJUIMHEAPHBIE, COHAINPABJIECHHBIE W IMPOTUBONOJIOKHO HANPABJICHHbBIC
BEKTOpBI. PaBeHCTBO BEKTOPOB. JIEHCTBHSI C BEKTOPAMU: CI0KEHUE U BBIYUTAHUE BEK-
TOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha yucio. CBoMCTBa Cllo-
KeHUsl BEeKTOpoB. CBOIICTBAa yMHOKEHHUS BEKTOpa Ha yuciio. [ToHsTHE KOMIUIaHApHbBIE
BEeKTOpHI. [Ipu3Hak KoMIuraHapHocTH TpEX BeKTOpoB. [IpaBwiio mapauienenumena.
Teopema 0 pa3noKEHUWH BEKTOpPAa MO TPEM HEKOMIUIAHAPHBIM BekTopam. [Ipsmo-
YIoJIbHAsl CUCTEMa KOOPJIUHAT B MpocTpaHcTBe. KoopanHatel BekTopa. CBA3b MEXKIY
KOOpJAMHATaMU BEKTOpa M KOOPAMHATAMH TOYEK. YTOJ MEXIy Bekropamu. Ckamsp-
HOE IIPOU3BEIEHUE BEKTOPOB.

Bepo;tmuocm bucmamucmuka

['pad, csa3nbIA Tpad, mytn B rpade: nukiasl U 1end. CTemneHpb (BaJICHTHOCTH)
BepiuHbL. ['padbl Ha mmockocTH. [lepeBss.

CrnydaliHble SKCTIEpPUMEHTHI (OTBITHI) M CIy4dalHbIE COOBITHS. DIIEMEHTapHBIC
coObITUS (MCXO/BI). BeposTHOCTH CiydaitHOro cOOBITHS. BIHU30CTh 4acTOTHI U BEPO-
ATHOCTH cOObITUIN. CilyyaliHbI€ OMBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COObI-
TUSIMU.

Omnepamnuu HaJ COOBITHSIMU: TIEpeceueHne, 00beIUHEHHUEe, TMPOTHUBOIMOJIOKHBIC
coObITus. J{uarpammel Ditnepa. @opmyia cloKeHUs] BEPOSTHOCTEH.



VYciioBHasg BEpOSITHOCTh. Y MHOKEHUE BEPOSATHOCTEN. J[epeBO CilydailHOro 3Kc-
nepuMenTa. @opmyiia nosiHou BepositHocTu. Dopmyna baiieca. HezaBucumblie coObI-
THS.

bunapHbiil ciydailHbli ONBIT (MCTBITAHKME), ycnex U Heyaadya. HezaBucumblie
ucnbiTanng. Cepus HE3aBUCHUMBIX MCIBITAHUN J10 MEpBOro ycmnexa. IlepecraHoBku u
dakropuan. Yucno coueranuii. Tpeyronpuuk [lackans. ®opmyna 6unoma HeroToHa.

Cepust He3aBUCUMBIX UcTbITaHui bepHyiu. CioydaliHbIil BEIOOP U3 KOHEYHOU
COBOKYITHOCTH.

Cnyuvaitnas BennuuHa. Pactipenenenue BeposatHocTel. Jluarpamma pacripenesne-
Hus. Onepauuu HajJ CiIy4yallHBIMM BeJIMYMHAMM. buHapHas ciayvailiHas BeJIMYMHA.
[Ipumepsl pacnpeenientii, B TOM YHUCIe TEOMETPUIECKOE U OMHOMHAIIBHOE.

11 KJIACC
Anzebpa u nauana mamemamuuecko20 AHAIU3A

Yucaa v BbIYMCJICHUSA

Harypanbhbie u nenbie yncna. [IlpuMeHeHrne npu3HakoB JEIMMOCTH LIEJIbIX YH-
ceis, Haubonpui obmui nenurens (ganee — HOJl) u naumenslee oOlee KpaTHOE
(manee — HOK), octatkoB o MoAyJto, airopurMa EBkiauaa nis peiieHus 3a1a4 B 1e-
JBIX YHUCIIAX.

Kommuiekcubie uyncna. Anredpanyeckas 1 TpUrOHOMETpudeckasi popMbl 3amUCH
KOMIUIEKCHOTO 4ucia. ApudMeTHUeCKHe OIepalud ¢ KOMIUIEKCHBIMH YHCIaMH.
N300paskeHne KOMIUIEKCHBIX YHCeN Ha KOOPANHATHOM Tiockoct. dopmyna Myaspa.
KopHu n-o#l cTeneHn u3 KOMIUIEKCHOTO 4Hcia. [[puMeHeHne KOMIIEKCHBIX YHCEeN
JUTSE petieHust GU3NUeCKUX U TEOMETPUIECKUX 3aad.

YpaBHeHHs U HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YPaBHEHHM 1 HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPaBHEHUU C MOMOIIBIO TPUTOHOMETPH-
YECKOW OKPYXHOCTH. PenieHrne TpuroHOMEeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METObI PEIICHUS MTOKA3ATEIBHBIX U TOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PEIICHUS UPPAIIMOHATHLHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS CUCTEM M COBOKYITHOCTEH pallMOHaJbHBIX, Uppa-
IUOHAJIbHBIX, MOKA3aTENIbHBIX U JOTapU(PMUUYECKUX YPABHEHUU.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMbI C TapAMETPAMHU.

[IpumeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX
3a/1a4 W 3a]la4 W3 Pa3jIMYHbIX 00JacTeH HAyKW U pealbHOU >KM3HU, WHTEPIPETALNS
MOJIYYEHHBIX PE3yJIbTATOB.

DOyHKUMU U rpadpuKu



['padpux xomnosumuu pyskimii. ['eoMmerpuueckue oOpa3pl ypaBHEHU U Hepa-
BEHCTB Ha KOOPJAMHATHOM TUIOCKOCTH.

Tpuronomerpuueckue GpyHKINU, X CBOMCTBA U TpapuKy.

['padmueckue MeTOBI pElICHUs] YPaBHEHUN U HepaBeHCTB. [ paduueckue MeTo-
JIbl PELICHMS 3a]1a4 C IapaMeTpaMHu.

Hcnons3oBanue rpadukoB QYHKIUNA IS UCCICIOBAHUS MPOIIECCOB U 3aBUCH-
MOCTEH, KOTOpbIE BOSHUKAIOT IIPHU PEIICHUU 33]1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
pEaIbHOM KU3HMU.

Hauajia MaTeMaTH4eCKOro aHAIH3A

[IpumeHeHne MPOM3BOAHON K HCCIEAOBAHUIO (YHKUIMH HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxaeHnne HanOONbIIEro ¥ HaWUMEHbILETO0 3HAYCHUN HENpPEephIBHON
(GyHKIHU HA OTpE3KE.

[IpruMeHeHne MPOU3BOJHOM ISl HAXOXKACHUS HAWIYYIIEro PEUIeHUs B IpH-
KJIAJIHBIX 3aJlayax, JJIs ONPEAEIeHUs CKOPOCTU W YCKOPEHHs Mpolecca, 3aJaHHOIO
dbopmyoit niu rpaduxom.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. llepBooOpasHbie iie-
MeHTapHbIX QyHKIMH. [IpaBuiia HaxoXk1eHUs TEPBOOOPA3HBIX.

WNuterpan. ['eomerpryecknii CMBICII MHTETpajia. BbIUKCIEHUE ONPENEIEHHOTO
uHTerpana no popmyne Hetorona-JleiOuuna.

[Ipumenenue MHTErpana Juisi HAXOXKICHUS IJIOMAAeH MIOCKUX GUryp u o0neé-
MOB r€OMETPUYECKUX TeJ.

[Tpumeps! pemennii nuddepeHanbHbIX ypaBHEeHUH. MaTemaTiuueckoe MoJie-
JUPOBAHHUE PEATBHBIX MPOIECCOB C TOMOIIBIO AU(depeHIINATbHBIX YPaBHEHUH.

T'eomempus

Tena Bpamenus

[TonsTHA: HUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKasi IOBEPXHOCTh, chepuye-
CKasl TIOBEPXHOCTh, 0Opazylolre nosepxHocteil. Tena BpalieHus: HUIUMHIP, KOHYC,
yCceu€HHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue cdepsl U MIIOCKOCTH, Kaca-
TeNbHas IUIOCKOCTh K cepe. M300paxeHue Tes BpaleHus Ha MIockocTu. Pa3BépTka
HWIMHIpa U KoHyca. CuMmmeTpus cepsl U mapa.

O6béM. OcHOBHBIE cBOMCTBA 00BEMOB Tel. Teopema 06 00bEME MPSIMOYTOJIBHO-
ro napajuienenumnena u ciaeactsus u3z He€. O0bEM NpsAMON U HAKIIOHHON NPU3MBI, 1U-
JUHJIpa, TUPpaMUJIbl U KoHyca. OOBEM I1apa 1 MIapoBOro CErMEHTa.

KoMOuHnaruu Ten BpaiieHus W MHOTOTpaHHHKOB. [Ipu3ma, BIMcaHHas B IH-
JUHJp, ONMCAaHHas oKoyio nuiauHiapa. [lepeceuenue cdepbl M mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepbl miaockocTsio. [IoHATHE MHOTOIpaHHUKA, OMUCAHHOI'O OKOJIO
cdepsl, chepbl, BIUCAHHON B MHOTOT'PAaHHUK WJIU TEJIO BPAIICHHUS.

[Tnomaas MOBEpXHOCTH MMIMHAPA, KOHYCA, Momanb cdepol u e€ yacreid. [lo-
nobue B mpoctpaHcTBe. OTHOIIEHHE 00BEMOB, TUIOMIAACH TTOBEPXHOCTEH MOI00HBIX



¢uryp. [IpeoOpazoBanue noaodusi, romoTeTusi. Pemenue 3a1ay Ha MIOCKOCTH C HC-
MOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHuid MHOTOTPAHHUKOB M TEJI BPAICHUS: CEUCHMS UWJIMHIpa
(mapaJuyieIbHO M MEPHEHIUKYISPHO OCH), CEYEHMs] KOHyca (mapajiiejbHble OCHOBA-
HUIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS I1apa, METOIbI IIOCTPOCHUS CEUCHUM:
METOJ CJIEIOB, METOJ BHYTPEHHETO NPOEKTUPOBAHUS, METOJ MEPEeHOca CEeKyIIeH
MIOCKOCTH.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B npocTpancTBe. Onepanuu HajJl BeKTopamMu. BekTopHOE YMHOXKEHHUE
BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOKEHHUS. [IpsiMoyTobHas cucteMa KOOpAUHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasnoxenue Bekropa no 6aszucy. Koopaunart-
HO-BEKTOPHBIN METOJ] IIPH PEIICHUH T€OMETPUIECKHUX 3aa4.

J{BMKEHUS B IPOCTPAHCTBE

JBmwxkenus npoctpancTBa. OtoOpaxkenus. [[BmwkeHus u paBeHcTBO puryp. O6-
IIM€ CBOWMCTBA JIBW>KEHUW. BUAbl NBM>KEHHUI: mapajuielibHbId NEPEHOC, LIEHTpabHAas
CUMMETpPHUSI, 3epKajbHasi CUMMETPHUS, IIOBOPOT BOKPYT mpsimoil. [IpeoOpazoBanus mno-
no6us. [Ipsmas u cepa Diinepa.

Bepwlmnocm bucmamucmuKka

CoBMecTHOE paclpelesieHue JBYX CIy4allHbIX BelnWuMH. HezaBucumblie ciiy-
YailHble BETMYNHBI.

MatemaTudeckoe OXHAAHHUE CIy4dallHON BenuuyuHbl (pacnpenenenus). [Ipume-
pbl IPUMEHEHUsI MAaTEMaTUYECKOTO OKUJAHUs (CTpaxoBaHuUE, JIoTepes). MartemaTu-
YecKoe OXKHJaHue OWHApPHOW CIIy4allHOW BENWYMHBI. MaTteMmaTHuecKoe OXHUIaHHe
CYMMBI CIy4YaWHBIX BEJIMYMH. MaTeMaTH4eCKOe OXKUIaHUE TeOMETPUUECKOro U Ou-
HOMUAJIBHOTO PaCIpeICICHUM.

Jucnepcust U cTaHAApTHOE OTKIOHEHUE CIy4alHOW BEIMYMHBI (pacrpenesne-
Hus). Jucnepcusi OMHApHOM ciy4ailHOW BenWYMHBL. MaTemMaTH4ecKoe OXUAaHHE
IIPOU3BENCHUS U AUCIEPCUS CYMMbI HE3aBUCHMBIX CIy4YalHBIX BEIWYUH. Jlucnepcus
¥ CTaHJApTHOE OTKJIOHEHHE OMHOMHAIILHOTO pacmpejeneHus. Jlucnepcus U CTaH-
JAPTHOE OTKJIOHEHNE T€OMETPUYECKOTO PaCIpeaeICHUs.

HepaenctBo YeOwiméBa. Teopema UYebniméBa. Teopema bepuynnu. 3akon
Oonbiux uucen. Beibopounsiit MeTon vccaenoBanuil. BeiOopoduHble XapaKTepucTH-
k. OLeHnBaHUE BEPOSITHOCTH COOBITUSI TIO BBIOOPOUYHBIM JaHHBIM. [IpoBepka mpo-
CTEUILINX TUMOTE3 C MOMOIIBIO U3YYEHHBIX PACTIPEICICHUMN.

HenpepriBHble citydaitHbie BenunHbL. [IpuMepsl. @yHKIMSA IIOTHOCTA BEPOSIT-
HOCTH pacrpesesieHus. PaBHOMEpHOE paclipeiefieHne U €ro CBOWCTBA. 3aAaud, MpH-
BOJISIIIIME K MTOKA3aTEIbHOMY PaCIpeaeIeHUI0. 3a1aun, TPUBOAAIIME K HOPMATILHOMY
pacnpeneneHuto. OyHKIUSA IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOIO paclpenaesie-



HUSl, QYHKUUSA TUIOTHOCTH BEPOSTHOCTH HOPMAJbHOrO pacnpeneneHus. DyHKuus
IJIOTHOCTH U CBOMCTBAa HOPMAJIbHOTO PACIIPEACIICHUS.

[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBHCHUMBIX COOBITHI. 3agaud, MPHUBOJS-
e K pacrpenenenuto [lyaccona.

KoBapuanus nByx ciydaitHbix BenuduH. Koo duimeHT muHeitHOM Koppemsuu.
CoBMecTHbIE HAOMIOACHUS JIBYX BeMYUH. BoIOOpOUHBIN KOIPDUIIUEHT KOPPETSIIIH.
Paznuune Mexny JIMHEMHOW CBSI3bI0 M NPUYMHHO-CICACTBEHHOU CBs3bI0. JIMHEHHas
perpeccusi, METOJ] HAUMEHBIINX KBaJPaTOB.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA YUYEBHBIX KYPCOB
«AJITEBPA N1 HAYAJIA MATEMATUYECKOI'O AHAJIM3A», «(I'EOMET-
PUST», «<BEPOSITHOCTH U CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON IMO3UIMUA OOYyYaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJI€Ha POCCHMCKOTO OOINECTBa, MPEICTABICHUE O MaTeMaTHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHUS PAIUYHBIX CTPYKTYD, SIBJICHUH, TPOIEAYp TpaKIaH-
cKoro oOmecTBa (BbIOOPHI, OMPOCKHI M APYToe), YMEHHE B3aUMOJICHCTBOBATH C COIIH-
ATbHBIMA HHCTUTYTaMH B COOTBETCTBUU C MX (YHKIMSIMU U HAa3HAYCHHUEM;

2) N1aTPMOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTb POCCUHUCKON TPaKITAHCKOM HMIEHTUUHOCTH, YBAXKEHUS K
NPOIUIOMY U HACTOSIIEMY POCCUICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K JI0-
CTHDKCHHSIM POCCHMCKHUX MAaTEMaTHUKOB M POCCHUHCKOW MaTeMaTHYECKOW IIKOJIBI, MC-
MOJIb30BAHUE ITUX JOCTHUKEHUH B APYTUX HAYKaX, TEXHOJIOTUAX, Chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

OCO3HaHHME IyXOBHBIX IEHHOCTEH POCCHICKOr0 Haponaa, cHOPMHUPOBAHHOCTD
HPAaBCTBEHHOTO CO3HAHMS, STHYECKOIO IOBEACHHUS, CBA3AHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JTOCTHKEHUM HAYKH U JIEATENIbHOCThIO YYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMUYMBOTO OyaylIero;

4) 3¢cTETUYECKOT0 BOCTIMTAHMS:

ACTETHUECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY MATEMaTHYECKUX 3aKO-
HOMEPHOCTEH, 00BEKTOB, 3a71a4, PEIICHUHN, PaCCYKIECHUHN, BOCIIPUUMYHBOCTh K MaTe-
MAaTUYECKUM aCTIeKTaM Pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3n4YecKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTb YMEHHS NPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B MHTEpecax
3IOPOBOTO U 0€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3]10-
POBBIO (3A0POBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUNA M OTHABIXA, PETYIISAP-
Hasi pu3nyeckast akTUBHOCTH), (PU3UUECKOE COBEPIIICHCTBOBAHUE TP 3aHITHUIX CIIOP-
THUBHO-03J0POBUTEIILHOMN JCSITEIIHHOCTHIO;

6) Tpy10BOT0 BOCIIMTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH TPYJOJI00Us, UHTEPEC K Pa3IUYHBIM
cdepaM podeCCHOHATBHON NIeATEIBHOCTH, CBA3aHHBIM ¢ MAaTEeMAaTUKON U €€ MpuIIo-
JKEHUSIMU, YMEHUE COBEpIIIaTh OCO3HAHHBIA BHIOOp Oymayiiei npodeccuu U peannso-
BBIBATh COOCTBEHHBIC JKM3HEHHBIC TJIAHBI, TOTOBHOCTh M CITIOCOOHOCTh K MaTeMaTuye-
CKOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU BCEH JKU3HU, TOTOBHOCTh
K aKTHBHOMY yYacTHIO B PCIICHHH MPAKTHYCCKHX 3a7ad MaTEeMAaTUYCCKOW HaIpaB-
JICHHOCTH,



7) 3KOJIOrH4eCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh YKOJOTHUECKON KyJIbTYphl, TOHUMAaHUE BJIMSHUS COLHAIb-
HO-3KOHOMUYECKHUX IPOLIECCOB Ha COCTOSIHUE MPUPOJIHON U COLMAIbHOU Cpelibl, 0CO-
3HAaHUE TI00ANIBHOTO XapaKTepa SKOJOTHUYECKUX MpoOJIeM, OpUeHTAlUs Ha MPUMEHe-
HUE MATEeMAaTHYECKUX 3HAHUU JUJIS pelIeHUs 3a/a4 B 00JIACTU OKPY>KAIOIIEH Cpelbl,
IUTAHUPOBAHUE TOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCJIEICTBUN JIJIsl OKPY KAIOIIEH
Cpelibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTb MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOB-
HIO Pa3BUTHS HAYKH U OOLIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MAaTEMaTHYECKON HayKu
Kak c(ephl YeJIOBEUECKOU JIeATeTbHOCTH, 3TAMOB €€ Pa3BUTUS U 3HAYMMOCTH JIJIs pa3-
BUTHUS LIUBIWJIM3AIUH, OBJIA/ICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMAaTUYECKON KyIbTYpOu
KaK CPEeJICTBOM MO3HAHUSA MHUPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U UCCIIE0Ba-
TEIBCKYIO NESATEIHHOCTh MHAUBUIYAILHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEpPCAIbHbIC y4eOHbIC 1eHCTBUS

ba3oBble jJjornyeckue 1eHCTBUA:

BBISIBJISITh U XapaKTEepPU30BaTh CYILECTBEHHbIE MIPU3HAKU MAaTEMATUYECKUX 00b-
€KTOB, ITOHATHI, OTHOILIEHUN MEXIY MOHATHAMM, (POPMYJIMPOBATH ONPEACIEHUS IO~
HATUH, yCTAHABJIMBATh CYLIECTBEHHBIH MNPU3HAK KJIACCU(PHUKAIMM, OCHOBAHUS JUIA
0000111eHUs U CpaBHEHUSI, KpUTEPHH IIPOBOIUMOI0 aHAJIN3a,

BOCIIPUHUMAaTh, (POPMYIHpPOBaTh U MPEOOPA30BBIBATh CYXKIACHUSA: YTBEPAUTEIb-
HbIE U OTpHIIATEIbHbIE, €TUHUYHBIC, YACTHBIE U OOLIHNE, YCIOBHbIE;

BBISIBJISITH MaTeMaTU4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTHBOPEUHs B
(dakTax, TaHHBIX, HAOMIOJCHUAX U YTBEP)KIEHUSX, MIpeAaratb KpUTepuu Ui BbISB-
JIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX U MHIYK-
TUBHBIX YMO3aKJIIOUEHHUH, YMO3AKIIIOUEHU 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSATENBHO JI0OKA3aTeNbCTBA MAaTEMAaTUYECKUX YTBEP)KICHUI
(mpsiMble U OT MPOTHUBHOTO), BHICTpPAUBATh apryMEHTAIMI0, MPUBOAUTH MPUMEPHI U
KOHTPIIpUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

BbIOMpaTh croco0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapuaH-
TOB pElICHUs, BbIOMpaTh HaubOosiee NOAXOASIIUN C YYETOM CaMOCTOSITENBHO BBIJE-
JICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebcKue 1eiicTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEAOBATEIbCKUI MHCTPYMEHT MO3HaHUs, Gop-
MYJIMPOBATh BONPOCHI, (PUKCUPYIOIIKE TPOTUBOpEUHE, MpolaeMy, yCTaHaBIUBaTh UC-
KOMO€ U JaHHOe, (OpMHUpPOBaTh TUIOTE3Y, apryMEHTUPOBATh CBOIO MO3ULIMIO, MHE-
HHUE;



MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEAOBAHHE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOT0 O0OBEKTA, SIBICHUS, MPOIIECCa, BISB-
JICHUIO 3aBUCUMOCTEH MEKIy 00ObEKTaMHU, SIBICHUSIMH, MPOIECCaAMU;

CaMOCTOATEIHLHO (POPMYIMPOBATH 000OIIEHUS W BBIBOJABI IO pe3yibTaTaM Mpo-
BEJIEHHOTO HAOIOCHMS, UCCIIEIOBAHNS, OLIEHUBAThH JIOCTOBEPHOCTh MOJTYYEHHBIX pe-
3yJIbTaTOB, BBIBOJIOB U 0000IEHNUI;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IMPOIIECCa, a TAKKE BBIIBUTaTh MPEAIO-
JIO’)KEHHUS O €T0 Pa3BUTHUHU B HOBBIX yCIIOBUSX.

Pabora ¢ unpopmanmei:

BBISIBIIATH JeUIIMTH HHPOPMALIUU, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BO-
pOC U I pelIeHUs 3a1a4H;

BBIOMpATh HMH(DOPMAIUIO W3 MCTOYHUKOB PAa3IUYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MIPE/ICTABIICHNUS,

CTPYKTYpPUPOBaTh MH(OpMAIHIO, TIPEACTABIATh €€ B pa3IudHbIX (popmax, Hi-
JIOCTPUPOBATH IPaPUIECKH;

OILICHMBATh HAAEKHOCTh UH(DOPMALIUU IO CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKkaTHBHBbIE YHUBeEPCAJIbHbIE y4eOHbIe 1eHCTBHS

Oo0menue:

BOCIIPUHUMATh ¥ (POPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBHSIMH H
HESIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPQKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUs MO XOAY pEUICHUs 3aJaud, KOMMEHTUPO-
BaTh MOJYYCHHBIN PE3yIbTaT;

B X0Ji¢ OOCY’KJIEHHU 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CY>KIaEMOU TEMBI, MPO-
OJIeMBI, pelracMou 3a1a9M, BBICKA3bIBATh WJICH, HAIICJICHHBIC HAa MOWCK PEIICHUS, CO-
MOCTABJIATh CBOU CYXACHUS C CYXKJICHUSIMU JIPYTUX YYACTHUKOB JMajIora, 0OHApYKH-
BaTh Pa3JINYUe W CXOJICTBO IO3MIIMHA, B KOPPEKTHOU dopMe GopMyIHpoBaTh pa3HO-
rJ1acHsi, CBOM BO3PaKCHUSI;

MPEACTABIATh PE3YNbTAaThl PEIICHUS 3a/Jadyd, SKCIEPUMEHTa, HCCICAOBAHMS,
MPOEKTa, CAMOCTOSITENILHO BRIOMpaTh (pOpMaT BHICTYIUICHUS C YUETOM 3a/1a4 Mpe3eH-
Talli ¥ 0COOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS

Camoopranuszanus:

COCTaBJIATH IUJIAH, aJTOPUTM PEIICHHS 3a7add, BHIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIIMXCA PECYpPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIIUOHAJIbHBIN MHTEJJIEKT:



BJIaJICTh HABBIKAMU MO3HABATEIbHOUN pediiekchM Kak OCO3HAHUSI COBEPILIAEMbIX
JEHCTBUI U MBICTUTENBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJETh CIIOCOOAMH CaMO-
POBEPKHU, CAMOKOHTPOJISI POIECCca U Pe3yJIbTaTa PEelIeHUs] MaTeMaTHYeCKON 3a1auu;

NpPEIBUACTh TPYJHOCTH, KOTOPblE MOTYT BO3HHKHYTh MpPHU PELICHUH 3a/]ayH,
BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIN U YCIOBUSIM, OOBICHATH NMPUYUHBI
JOCTHKEHHS WIIM HEOCTHKEHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, Ja-
BaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHAS 1€ATEJILHOCTD:

MOHUMAaTh M HUCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOM U WHIMBUIyalIbHOU pa-
OOTHI MpU PEHICHUH Y4YEOHBIX 3a7a4, MPUHUMATH 1LI€Jb COBMECTHOM NEATEIHLHOCTH,
IUTAHUPOBATh OPTaHMU3AIMI0 COBMECTHOU paboThI, pacnpenessTh BHIbI paboT, J0To-
BapUBaThCs, 00CYXKIaTh MPOLIECC U pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIb-
KUX JII0JICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTbl (oOCykaeHusi, oOMEH MHEHHIA,
«MO3TOBBIE HITYPMBD» U WHBIE), BHIMOIHITH CBOIO YacCTh pabOThl M KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTMMH WICHAMHU KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIAJa B
o0IMi TPOAYKT MO KPUTEPHUsM, CHOPMYTUPOBAHHBIM YyYAaCTHUKAMHU B3aMMO/ICH-
CTBUSL.

HPEAMETHBIE PE3YJIBTATDBI

Anzedpa u nauana mamemamuiecKko20 aHAIU3A

K xoniy o6yuenus B 10 kiaacce oOydaromuiics TOTYYUT CICTYIONINE TPeIMeT-
HBIE Pe3yJbTAThl MO OTACIBHBIM TeMaM pabouell mporpaMMbl y4eOHOTO Kypca «Aj-
reOpa 1 Hayajla MaTEMaTUYECKOIO aHAJIN3a»:

Yucaa v BIYMCICHUSA

CBOOOHO OTMEPUPOBATH MOHATUSMU: PALMOHATILHOE YHUCII0, OECKOHEUHas TIepu-
onudeckasi IpoOb, MPOIEHTHI, UPPALMOHATILHOE YHCII0, MHOKECTBA PAllMOHAIBHBIX U
JIEUCTBUTENIBHBIX YUCEN, MOAYJIb JEMCTBUTEIBHOTO YUCIA;

MPUMEHSTH JPOOH M TIPOLIEHTHI AJIsl PEIICHHS IPUKIAIHBIX 3a7a4 U3 Pa3TMYHbIX
OTpacjel 3HaHUM U PEATbHOW KU3HH;

NPUMEHSTh MPUOMIKEHHBIC BBIYUCIICHUS, TIPABUIA OKPYTJICHHS, TPUKUIKY H
OLIEHKY pe3yJIbTaTa BBIYUCIICHUN;

CBOOOJIHO OTEpUPOBATh MOHATHEM: CTENEHb C LEIbIM MOKA3aTEIEM, HCIOIb30-
BaTh MOJXOANIYI0 (JOPMY 3alMCH IEUCTBUTENbHBIX YKCEN JJIA pEUICHUs MpaKThye-
CKMX 3a/1a4 U MPEICTABICHNS JAHHBIX;

CBOOOZHO ONEpUPOBATH TMOHATHEM: apUPMETHUYECKUH KOpPEHb HaTypaslbHOM
CTEIICHU;

CBOOOJTHO ONIEPUPOBATH MOHSATUEM: CTENIEHB C PAlIMOHAILHBIM ITOKa3aTeNIeM;



CBOOOJITHO OMNEPUPOBATH MOHATUSMU: JOrapudm uucia, JeCATUYHBIE U HATYy-
paJibHbIe JIoTapU(PMBbI;

CBOOOJHO ONEPUPOBATH MOHATHUSIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YHC-
JIOBOTO apryMEHTA;

ONEPUPOBATh NOHATUSMU: APKCHUHYC, aPKKOCHHYC U apKTAHT€HC YHCIOBOIO ap-
TYMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATh MOHITUSIMHU: TOXAECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCWIJIbHBIEC YPABHEHUSI U YPABHEHUS-CIIE/ICTBUSI, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3JIMYHblE METOAbl PELICHHs palUOHAIbHBIX U APOOHO-
palMOHAIBHBIX YPABHEHUW, MPUMEHSATH METOJ HWHTEPBAJIOB ISl PEUICHUsA Hepa-
BEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: MHOTOUYJIEH OT OJHOW MEPEMEHHOM, MHO-
TO4JIeH C LEeIbIMH KO PHUIIMEeHTaMH, KOPHA MHOTOYJICHA, PUMEHATH JIEJICHUE MHO-
ro4j€Ha Ha MHOIOYJIEH C OCTaTKOM, TeopeMy besy u teopemy Buera misa permeHus
3a/1ady;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUCTEMA JIMHEMHBIX YPAaBHEHUW, MaTpHIia,
ONPEACIIUTENIb MATPULBI 2 X 2 U €ro reOMETPUYECKUN CMBICI, UCIOJIb30BATh CBOW-
CTBa ONpenenuTens 2 X 2 Juisl BBIYUCICHUS €ro 3HAa4eHUs, IPUMEHSTh ONpPEIeTUTENN
JUISl PELICHHS] CUCTEMBI JIMHEWHBIX YPABHEHUM, MOJICIIUPOBATh PEAIbHBIE CUTYALUH C
IIOMOIIBIO CHCTEMBI JIMHEWHBIX YPABHEHUMW, HCCIEI0BATH IOCTPOEHHBIE MOJECIH C
IIOMOIIBIO MATPHUIL U OIIPEAEIUTENEH, HHTEPIIPETUPOBATH MOJYYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JCHCTBUN C KOpPHSAMHM JJisi MpeoOpa30BaHUsl BbIpaxke-
HU;

BBHITIOJIHATH MPE0OpPa30BaHUS YHUCIOBBIX BBIPAKCHHUM, COACPKAIIUX CTETICHH C
palMOHAIbHBIM MTOKA3aTEIEM;

HCIIOJIb30BaTh CBOWCTBA JIOrapu(MOB Isi TpeoOpa3oBaHus JOrapuPpMUIecKux
BBIPAXKEHUI;

CBOOOJIHO OMEPUPOBATh MOHATUSMU: UPPALMOHAIbHbBIC, IOKA3aTENbHbIEC U JIOTa-
pubMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHs ¢ TOMOIIbIO PaBHOCHIBHBIX Tepe-
XO0JIOB WJIA OCYIIECTBJISISI MPOBEPKY KOPHEN;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHe (OpMYyJbl sl mpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OTEPUPOBATH MOHSATHUEM: TPUTOHOMETPHUECKOE ypaBHEHHUE, MpUMe-
HSATh HE0OXoauMble (GOPMYIIbI Ui PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX
YpaBHEHMII;

MOJIENIMPOBATh peajbHbIE CUTYaIlMH Ha SI3bIKE alNre0pbl, COCTABIIATH BbIPAKECHMUS,
ypaBHEHHMsI, HEPABEHCTBA M0 YCJIOBUIO 3aJa4M, UCCIIEIOBATh MOCTPOEHHBIE MOJICIIH C
UCIIOJIb30BAaHUEM alllapara aiareopsbl.

DOyHKUMU U TPaPUKH:



CBOOOJIHO OIEpUpOBaTh MOHATHSAMU: (PYHKIIMS, CHOCOOBI 3aJaHusl (PYHKIUH,
B3aMMHO OOpaTHbIe (PYHKITUH, KOMIO3UIMSA (YHKIUH, rpadyK (YHKITMH, BBHITOJTHSTH
aJIEMEHTapHBIE MpeoOpazoBanus rpaduKoB (DYHKITHIHA;

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: OOJIACTH OMpPEAENCHUs] 1 MHOXKECTBO 3Ha-
yeHuid QyHKIUYU, HyJIH QYHKIIUU, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,;

CBOOOJHO OTIEPUPOBAThH MOHATHIMU: YETHBIC M HEUYETHBIC (YHKIIMH, TTEPUOTHU-
geckue (pyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMbl I MUHHUMYMBI
¢byHKIMY, HauboIbIlIee ¥ HAaMMEHbIIIee 3HaYeHHe (PYHKIUU Ha TPOMEKYTKE;

CcBOOOHO OMEpPUPOBATH MOHATUAMU: CTENIeHHas! QYHKIUS C HATYpPaJIbHBIM U Lie-
JBIM MOKa3aTesieM, TpaduK CTeleHHOW (PYHKIMU C HATYpaJbHBIM U IEJIbIM MOKa3aTe-
jeMm, rpaduK KOpHS N-Oi CTENEHU Kak (yHKIUU OOpPATHOU CTENEHM C HATypaJbHBIM
NIOKa3aTeNIeM;

OTIEpUPOBATH MOHITHIMH: JIMHEHHAS, KBapaTUIHAS U APOOHO-IIMHEHHAs (yHK-
IIUH, BBITIOJHSATH 3JIEMEHTAPHOE UCCIICIOBAHUE U TIOCTPOSHUE UX TPAPUKOB,;

CBOOOZHO OMEpPUPOBATH MOHATHUSAMU: IOKa3aTeiabHas M JiorapupmMuueckas
GbyHKIMM, UX CBOMCTBA M rpaduKu, UCIIOIB30BaTh UX IPAPUKU AJIsl PEIICHUS YpaBHE-
HU;

CBOOOHO OMEPUPOBATH MOHATUSIMU: TPUTOHOMETPHUYECKAsT OKPYKHOCTh, OTpe-
JICJICHUE TPUTOHOMETPUYCCKHUX (DYHKIIMIA YUCIOBOTO apTyMEHTA;

UCTIOJb30BaTh rpaduku (QyHKIHN IS WCCIEAOBAHUS TPOIECCOB M 3aBUCHMO-
CTE MpU PEIIeHUH 3a/1a4 U3 APYTuX YUeOHBIX MPEAMETOB U PEalTbHOM KU3HU, BhIpa-
*aTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIMYUHAMU,

Hauyana maTeMaTH4eCcKOro aHaJIM3a:

CBOOOJHO OMEPUPOBATh MOHATUSAMU: aprUPMETHUECKass U TeOMETpUYECKas mpo-
rpeccust, 06CKOHEYHO YOBIBAIOIIAs TeOMETPUYUECKas POTPECCHs, IMHEHHBIA U SKCITO-
HEHIMAJLHBIA POCT, (pOpMysa CIOXKHBIX MPOIICHTOB, UMETh MPEACTABICHUE O KOH-
CTaHTe;

UCTIOJIb30BaTh MPOTPECCUU ISl PEIICHUST peaTbHBIX 33a/a4 MPUKIIAIHOTO XapakK-
Tepa;

CBOOOZHO ONEPUPOBATH TOHATHUSMU: IOCIEIOBATENLHOCTD, CIIOCOOBI 3aaHUs
MIOCJIEIOBATENBHOCTEH, MOHOTOHHBIE W OTPaHMYCHHBIE MOCIEI0BATEIHHOCTH, TTOHHU-
MaTh OCHOBBI 3apO’KJICHUS] MAaTEMAaTUYECKOr0 aHajlu3a KaK aHain3a OECKOHEYHO Ma-
JIBIX;

CBOOOJHO OIEPHPOBATH MOHITHSIMH: HENPEPBIBHBIC (YHKIIMH, TOYKU pa3pbiBa
rpaduka QyHKIMH, aCUMIITOTHI rpaduka GyHKINU;

CBOOOMHO OmepHUpoBaTh MOHATHEM: (YHKIIHS, HEMPEPBhIBHAS HA OTpe3Ke, MpH-
MEHSITh CBOWCTBA HETPEPHIBHBIX (DYHKIIUH IS PEIICHUS 3a71a4;

CBOOOIHO OTIEPHPOBATH MOHATHSAMHU: IEPBasi ¥ BTOPasi MPOU3BOIHBIC (HYHKIIUH,
KacaTenbHas K rpaduky QyHKIUY;

BBIYUCIISITh TTPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YAaCTHOTO W KOMIIO3HUIIHH
NBYX (DYHKIMH, 3HATH IPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIHIA;



UCIO0JIb30BaTh FT€OMETPUUYECKUNA U (PU3UUECKUN CMBICT MPOU3BOIHON /ISl pelie-
HUS 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUSAMU: MHOXKECTBO, ONIEPALIUU HAJl MHOKECTBAMY;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisl ONMKUCAHUS PEaTbHBIX
MPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 JPYTUX YU€OHBIX IPEAMETOB;

CBOOOJITHO OMEpUPOBATh TMOHSATUSMU: OINPEICICHUE, TEOpeMa, ypaBHEHHE-
CIIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOIO0 OOBEKTa, J0Ka3aTelbCTBO, PAaBHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy oOyuenus B 11 ki1acce 00y4aromuics MOJIy4UT CAEIyIOIINE PEAMET-
HBbI€ Pe3yJIbTAThl MO OTACIbHBIM TeMaM paboueil MporpaMMbl yueOHOTo Kypca «AJ-
rebpa u Havajia MaTEMaTUYECKOTO aHAIIU3a:

Yucsia 1 BBIYMCJICHUA:

CBOOOJIHO OTEPUPOBATh MOHATHSAMU: HATypPabHOE U ILIE€JI0€ YKCIIO, MHOXKECTBA
HaTypaJbHBIX M LEJIBIX YMCEN, UCIOJIb30BATh IIPU3HAKU JEIUMOCTH LEJbIX YHCEIL,
HO/I] n HOK HaTypanbHBIX yucen Ajs pelieHus 3a1ad, IpUMEHITh alroputM EBkim-
na;

CBOOOJIHO OMIEPUPOBATH MOHATHEM OCTATKa MO MOYJII0, 3alUCHIBATh HATypaib-
HBIE YKCJIA B PA3JIUYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJIHO OTNEPUPOBATH MOHATHUAMH: KOMIUIEKCHOE YHCIO MU MHOMXECTBO KOM-
TUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YHCIa B aIre0panyeckoi U TPUroHo-
MeTpu4ecKoil opMme, BBIMOIHATh apU(PMETUIECKUE OTepallii ¢ HUMU U U300pakaTh
Ha KOOPAUHATHOM IUIOCKOCTH.

YpaBHeHHsI 1 HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: UPPALMOHAIBbHBIE, TTOKa3aTeNbHbIC U JIOTa-
pudMHUYECKIEe HEPABEHCTBA, HAXOAUTh MX PEHICHHS C TTOMOIILI0 PABHOCHIIHHBIX Tie-
PEXO/IOB;

OCYILIECTBJIATH OTOOpP KOPHEH MPU PEIIEHUH TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOOJIHO ONEpPUPOBATH MOHATHUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IIPUMeE-
HSTh HEOOXOAUMBIE (DOPMYIIBI JISl PEIIeHUST OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJTHO OTMEPHUPOBATH TMOHATHSIMHU: CHCTEMa W COBOKYITHOCTh YpaBHEHUU H
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CHCTEMBI-CJICICTBUS, HAXOUTh PEIICHUS CH-
CTEMBI M COBOKYMHOCTEHN pallMOHAIIbHBIX, HPPALIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTA-
pudMHUUECKUX YpaBHEHUN U HEPABEHCTB;

peuaTh palroHalIbHbIe, UppallMOHAIbHbBIE, MTOKa3aTelIbHbIE, JOorapu(PpMUIECKUe
U TPUTOHOMETPUYECKUE YPABHEHHUS W HEPABEHCTBA, COJEpIKAIlMe MOJYJIU W Iapa-
METpBHI;

MPUMEHATh TpapUUecKue METOMAbI ISl PEIICHUs YpaBHEHWW U HEPAaBEHCTB, a
TaKke 3aJlay ¢ mapameTpamus;



MOJIENTUPOBATh peajbHbIE CUTYaIlMH Ha SI3bIKE alNreOpbl, COCTABIIATH BbIPAKECHMUS,
YpaBHEHMS, HEPABEHCTBA U MX CHUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh MOCTPO-
€HHbIE MOJIEJIM C KCIIOJIB30BAHUEM alllapara ajareOpbl, HHTEPIPETUPOBATh MOJIYUYEH-
HBIU pe3yJIbTaT.

DOyHKUUM U TpaPUKn:

CTPOUTH rpaduKi KOMIO3UIIUMU (DYHKIIHI C TOMOIIBIO 3JIEMEHTAPHOTO UCCIEI0-
BaHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKIIUH;

CTPOUTHh T'€OMETPUUECKHE 00pa3bl ypaBHEHUI M HEPABEHCTB HAa KOOPIAMHATHOM
IUIOCKOCTH;

CBOOOIHO ONEPUPOBATH MOHATUIMHU: IPa()UKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

OpUMEHATh QYHKIUU JUISI MOJEIUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MPOIEC-
COB.

Hayana MaTeMaTH4eCKOI0 aHAJIN3a:

MCIIOJIb30BaTh MPOU3BOIHYIO U UCCIEAOBAHMS (PYHKIIMM HA MOHOTOHHOCTh U
DKCTPEMYMBI;

HaXOJWTh HAWOOJIbIIIee M HAMMEHbIlee 3HAaYeHHsI (PYHKIUU HENPEepPHIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJHYIO JJII HAXOXKJICHHUS HAWJIY4IIEero PEHIeHus B IpU-
KJIaJIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKHX, 3a/1a4ax, ISl OMPEIEICHUs CKO-
POCTH U yCKOPEHHUSI TpoIiecca, 3aaHHOT0 (hopmyIoit uiu rpaduxom;

CcBOOOHO OMEPUPOBATH MOHATUSAMU: MIEPBOOOPA3HAs, ONPEACIEHHBIN HHTETPa,
HAXOJHUTh NEPBOOOpa3HbIC NIEMEHTAPHBIX (PYHKIIMM U BBIYUCIISATH HHTErpai 1o (op-
myne HrroTona-JleitOHuia;

HAXOJUTh TUIOUIAAN IJIOCKUX (PUTYP U 0OBEMBI TEN C MMOMOILBIO MHTETPAJIA;

MMETh NPEACTABICHUE O MATEMATHYECKOM MOJIECIUPOBAHUU HA IMPUMEPE CO-
cTaBieHus U PpepeHIaTbHBIX YPaBHEHUH;

penaTh MPUKIAIHBIC 33]a4H, B TOM YHCIIE COIMAIBHO-IKOHOMUYECKOTO U (hu-
3UYECKOTO XapakTepa, CPeACTBAMHA MATEMAaTUYECKOTO aHAIN3a.

T'eomempusn

K xoniry 10 kacca oOydJarommiicss HAyIuTCs:

e CBOOOJTHO OMEPUPOBATH OCHOBHBIMU TMOHSATHSIMHU CTEPEOMETPHUH TMPHU pellie-
HUH 33/1a4 ¥ IPOBEICHUN MAaTEMaTUIECKUX PACCyKICHUI;,

® MPUMEHSITh aKCHOMBI CTEPEOMETPHH U CJICIICTBUS M3 HUX MPH PEIICHUH T'€0-
METPUYECKUX 3a]1a4;

e KiaccU(UIMPOBATh B3aMMHOE PACIOJIOKCHHE TMPSMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C yTJaMU B TIPOCTPAHCTBE:
MEXKJTy TMPSIMBIMH B TTPOCTPAHCTBE, MEXKTY MPSIMON H IJIOCKOCTHIO;

e CcBOOOJIHO OTIEPUPOBATH TOHATHUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (IIpU3Ma, MHUpa-
MUJa, NPSAMOYTOJIbHBIN Napajljienenunes, Kyo);

KJIaCCU(PUIMPOBATh MHOTOTPAHHHUKH, BHIOMpAsi OCHOBAHUS JUIs KiaccupuKa-
LHn;

CBOOOJIHO OIEPUPOBATH MOHATHUAMHM, CBSI3aHHBIMU C CEYEHHMEM MHOTOIpaH-
HUKOB IJIOCKOCTHIO;

BBIIIOJIHATH MapaJlJIeNbHOE, UEHTPAIBHOE U OPTOTOHAIBHOE IPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBIMOIHITh U300paxeHust (PUryp Ha MI0CKOCTH;
CTPOUTh CEYEHHsS] MHOTOIPAHHHUKOB pPa3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIC) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD: BUA
CBEpXy, COOKY, CHH3Y;

BBIYHCIIATD IJIOMIA M MTOBEPXHOCTEH MHOTOTpaHHUKOB (IpU3Ma, MUPaMHIa),
reOMETPUYECKUX TEJN C IPUMEHEeHHEeM (popmy,

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (PUTYPBI;
CBOOOJTHO OTMEPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIUMHU BEKTOpPAM U KOOP-
JMHATaM B IPOCTPAHCTBE;

BBITIOJIHATD JICHCTBUSA HAJl BEKTOPaMU;

pemarh 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLUEHUN U HAXOXK-
JI€HUE T€OMETPUUECKUX BEJIMYMH, PUMEHSSI U3BECTHBIE METO/IbI MPU pEIlIe-
HUU MaTEMATUYECKUX 3a7a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;
OPUMEHATh  MPOCTEUINNE MPOTPaMMHBIE  CpPEICTBA H  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;
U3BJICKaTh, MPEOOPA30BBIBATH M WHTEPHPETUPOBATh MHGOPMAIMIO O TIPO-
CTPAHCTBEHHBIX FT€OMETPUUYECKUX (PUTYpax, IPEICTABICHHYIO Ha YEepPTEeXKaxX U
pUCYHKaXx;

NPUMEHSATH MOJyYEHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBATh U aHAIU3UPOBATh
peaNbHbIC CUTYyallu, MPUMEHITh U3YUCHHBIC MOHSATHS B MPOIECCe MOUCKA
pEIIeHHs] MaTeMaTH4ecku c)OopMyIMpOBaHHONW TPOOIEMBI, MOJEIUPOBATH
peaNbHbIC CUTYaIlMU Ha SA3bIKE TEOMETPUH, UCCIIEI0BATh TIOCTPOCHHBIE MOJIC-
JIM C UCTIOB30BAaHMUEM I'€OMETPUUECKHX MOHITHI U TEOpeM, armapara aireo-
pBI, pelaTh NPaKTUYECKHUE 3a]]a4M, CBA3aHHbIE C HAXOXKICHUEM F€OMETprYe-
CKHX BEJIMYMH;

UMETh MPEACTABICHUS] 00 OCHOBHBIX 3Tamax Pa3BUTHs T'€OMETPUU KaK CO-
CTaBHOU YacTu (pyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiacca oOydJaromuiicss HAyIuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMU, CBSI3aHHBIMU C NUJIUHAPUYECKON, KOHU-
4ecKoil 1 chepuyueckoi MOBEPXHOCTIMU, OOBIICHATH CIOCOOBI MOy YEHUS;
ONEepUpPOBaTh MOHATUAMHM, CBA3aHHBIMHU C TEJIAMH BpALICHUS: IMIUHIPOM,
KOHYCOM, c(hepoil 1 mapom;



pacrno3HaBath Teya BpalleHus (IWIMHIP, KOHYC, cdepa U 1ap) U OObSICHATh
CIOCOOBI MOTYYESHHS TEJ BPAIICHUS;

KJIaCCU(PHUIMPOBATh B3aUMHOE PACIIONIOKEHUE CPephl U IIOCKOCTH;
BBIYKCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TEJ BpPAILEHUs, 00bE-
MBI ¥ TUIOIIa/IM TIOBEPXHOCTE MHOTOIPAHHUKOB U TEJ BPAILEHUS, TEOMETPH-
YECKUX TeJI ¢ IpUMEHEeHHEM (HOopMYyT;

CBOOOJIHO OIEpPUPOBATH MOHATHUAMM, CBSI3AHHBIMU C KOMOMHALUSMH TeJ
BpallleHUs 1 MHOT'OIPaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIA B cepy U omnu-
caHHBIN 0KOJIO cdepsbl, cepa, BIUCaHHAsT B MHOTOTPaHHUK WJIM TEJIO Bpallle-
HUS;

BBIYKCIIATh COOTHOIICHUSI MEXy IUIOIIAISMU MOBEPXHOCTEH U 00BEMamMu
IMOJOOHBIX TENT;

n300pakaTh u3ydaeMble (PUTypHI, BBITIOIHATH (BBIHOCHBIC) MJIOCKUE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOHUTD
CEYEHMS TeJl BpalleHUS;

U3BJIEKaTh, MHTEPIIPETUPOBATH U IMPEeoOpPa3oBbIBATh MHGPOPMAIMIO O IMPO-
CTPAHCTBEHHBIX TEOMETPUYECKUX (DUTYpax, MPEICTABICHHYIO HA YEPTEKAX U
PUCYHKaX;

CBOOOJTHO OTMIEPUPOBATH MOHSATHUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONIEPALIMU HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B J€KapTOBOW CUCTEME KOOPIMHAT;

peliaTh reOMeTPUUECKHE 3a7a4i Ha BBIYMCIICHUE YIJIOB MEXIY MPSIMBIMUA U
TJIOCKOCTSMH, BBIYMCIICHUE PACCTOSHUN OT TOYKHU /IO TUIOCKOCTH, B IICJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a TIPH PEIICHUH;

CBOOOJIHO OMEpPUPOBATh MOHITHUIMU, CBA3aHHBIMU C JABM)KEHHEM B IIPOCTPaH-
CTB€, 3HaTh CBOWCTBA JIBUKECHU;

BBITIOJHITh M300paXKEHHs] MHOTOTPAHHUKOB M TEN BpAaIICHHs MpU Tapai-
JIETBHOM NEPEHOCE, NEHTPAIIBHOU CUMMETPUH, 3€PKaJIbHOW CUMMETPHH, TIPH
MOBOPOTE BOKPYT MPSIMOM, TPeoOpa3zoBaHus O100US;

CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB M TeJI BpAIICHUS: CEUCHUS IUIMHIpA
(mapamienbHO M MEPHEHANKYISIPHO OCH), CEUYEHUs KOHyca (mapasuielbHbIe
OCHOBAHHIO U MPOXOJSIINE YEpPE3 BEPIINHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METO/bl MOCTPOCHHUSI CEUECHUN: METOJ CJIEJOB, METOJl BHYT-
PEHHETO IPOSKTHUPOBAHUS, METO]I TIEPEHOCA CEKYIIEH MIIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUICCKUEC YTBEPKICHUS;

MPUMEHATh TEOMETPUYECKHE (DAKTBI JJIS PEIICHUS CTEPEOMETPUUECKUX 3a-
Jiad, MPEanoJiaralouuX HECKOJIBKO I1aroB PEIICHHUs, €CJIM YCIOBHS IPUMEHE-
HUS 3aJ[aHbl B IBHOU U HESIBHOM (hopme;

pemaTh 3a/ladyd Ha JJOKa3aTelbCTBO MATEMATUYECKUX OTHOILIEHUN U HAXOXK-
JIEHUE TEOMETPUUECKUX BEIINYNH;



® [IPUMEHATH NMPOTPAMMHBIE CPEACTBA U ICKTPOHHO-KOMMYHUKAIIMOHHBIE CHU-
CTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKUX 3a/1a4;

® [IPUMEHSTH MTOJYyYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATDH, AHATU3UPOBATH U
OLICHMBATh PEAJbHbIC CUTYALMU, IPUMEHATh U3YUEHHBIE MTOHITHUS, TEOPEMBI,
CBOMCTBA B MPOIECCE TIOMCKA PEIICHUSI MaTEMaTHIECKH C(HOPMYIMPOBAHHON
poOJIeMbl, MOJICTTUPOBATh PEATbHBIC CUTYaIlUH Ha SI3bIKE TEOMETPHH, UCCIIC-
JIOBaTh MOCTPOCHHBIE MOJEIN C UCIIOJIb30BAHUEM I'€OMETPUYECKUX TTOHSITHN
U TeopeM, afmapara aiareOpsl, perarh NPakKTUYECKHe 3a/ladH, CBS3aHHBIC C
HaXO0X/JICHUEM F€OMETPUUECKUX BEJINYMH,;

® WMETh MPEACTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHUS T€OMETPUM KaK CO-
CTaBHOM YacTH (PyHIaMEHTa Pa3BUTHS TEXHOJOTHI.

Bepoamnocmb u cmamucmuka

K konuy 10 knacca oOy4aromuiicst HayqYuTCs:

CcBOOOZHO ONEPUPOBATH MOHATUSAMU: Tpad, TIOCKui rpad, cBsA3HbIN rpad, MyTh
B rpade, 1enb, UK, JePeBO, CTENEHb BEPUINHBI, IEPEBO CIYYaHOTO IKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: CIYUAHHBIN IKCIIEPUMEHT (OIIBIT), CIydai-
HOE COOBITHE, JIEMEHTAPHOE CIIy4ailHOE COOBITHE (dTIEMEHTAPHBIA UCXO) CIydaiiHO-
r'O OMbITA, HAXOJIUTh BEPOATHOCTU COOBITUN B OMBITAX C PABHOBO3MOKHBIMU JJIEMEH-
TapHBIMU COOBITHIMU;

HAXOAWUTb U POPMYIUPOBATH COOBITUS: MEPECeUeHne, 00beIMHEHNE JaHHBIX CO-
ObITHIA, COOBITHE, MPOTUBOIOJIOKHOE TAaHHOMY, MCHOJB30BaTh JuUarpaMmbl Jiijepa,
KOOPJIMHATHYIO TMPSMYIO JJIsl pELICHUs 3a/ad, MOJIb30BaThCA (POPMYJION CIIOKEHUS
BEPOSATHOCTEN JJIs1 BEPOATHOCTEN ABYX M TPEX CIIy4alHBIX COOBITHH;

OTIEpUPOBATh TIOHATUSIMHU: YCIIOBHAs BEPOSTHOCTh, YMHOXKEHHE BEPOSTHOCTEH,
HE3aBUCUMBIC COOBITHS, IEPEBO CIYYAWHOTO AKCIIEPUMEHTA, HAXOIUTh BEPOSTHOCTH
COOBITUH C TIOMOINBIO TIPABHJIA YMHOXKEHUS, JepeBa CIy4YalHOTO OIbITa, MCIOIb30-
BaTh (popmyIty mosiHOM BepositHOoCcTH, (hopmyity baifeca npu pemeHnn 3aa4, onpese-
JSITh HE3aBUCUMOCTD COOBITHI TIO (pOpMYJIE U TI0 OPTaHU3AIUN CIYyYaitHOTO SKCIIepH-
MEHTA;

MPUMEHSTh U3yUYCHHbIE KOMOMHATOPHBIE (DOPMYIIBI JJIsl TIEPEUUCIICHUSI DJIEMEH-
TOB MHOYECTB, 3JIEMEHTAPHBIX COOBITHI CIy4allHOTO OMBITA, PEIICHUS 3a/1a4 MO TEO-
pUH BEPOSTHOCTEM;

CBOOOJIHO OTIEpUPOBATh MOHATUSIMU: OMHAPHBIN CITy4alHbIN ONBIT (MCIIBITAHUE),
ycHex M Heyjiaya, He3aBUCUMbIE UCTIBITAHUS, CEPUS UCTIBITAHUM, HAXOAUTh BEPOATHO-
CTH COOBITUI: B CEpUM UCIBITAHUN /10 TIEPBOTO yCIiexa, B cepuu UcnblTaHui bepHy-
JIY, B OTIBITE, CBSI3aHHOM CO CITy4alHBIM BRIOOPOM M3 KOHEYHON COBOKYITHOCTH,

CBOOOJHO ONEpHPOBATh MOHATUSMU: CllydyaiiHasi BEJIMUYMHA, paclpe/esieHue Be-
POATHOCTEM, UarpaMma pacrpe/ieneHus, OMHapHas ciyJaiiHas BeJIMYMHa, T€OMETPH-
yeckoe, OMHOMHUAJIbHOE pacipe/iesieHue.

K koniy 11 knacca oOydaromuiicst HAyqYuTCs:



ONEPUPOBATH MOHATUAMU: COBMECTHOE PACHPEACIICHUE ABYX CIyYalHBIX BEIU-
YHH, UCIOJIb30BaTh TAOIUILy COBMECTHOI'O pacrpeiesieHus ABYX CIy4YalHbIX BETUYUH
JUISL BBIJCJICHUS PAaCHpEe/IeCHUs] KaKI0M BEJIMYMHBI, ONPECICHUS] HE3aBUCUMOCTH
CJly4ailHbIX BEJIUYMH;

CBOOOJHO OTIEPUPOBATH MOHATHEM MATEMaTHIECKOTO OKUIAAHUS CIIyYalHOU Be-
JUYUHBL (pachpenesieHus), MPUMEHITh CBOMCTBA MAaTEMAaTHYECKOrO OXXUIAHUS TMPHU
pelIeHUH 3a/1a4, BBIYUCIISITH MAaTEMATUYECKOE OXKUJaHUE OMHOMUAIBLHOTO U T€OMET-
PUYECKOTr0 pacIpeaesiCHUN;

CBOOOJHO ONEPUPOBATh NOHATHSAMU: JUCIEPCUS, CTaHAAPTHOE OTKIOHEHHE
CIIy4yailHOW BEJIMYUHBI, IPUMEHSITh CBOMCTBA JUCIIEPCUU CIIyYalHOW BEJIMYMHBI (pac-
npeieNeHus) Ipyu PEelIeHUH 3a/1a4, BBIUUCIATh JUCIEPCUIO U CTaHAAPTHOE OTKIIOHE-
HUE T€OMETPUUECKOT0 U OMHOMHUAIBHOTO paclpe/IeIeHH;

BBIYHCIIATh BHIOOPOYHBIE XAPAKTEPUCTUKHU MO JAAHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKU T€HEPATbHON COBOKYITHOCTH JaHHBIX MO BHIOOPOYHBIM XapaKTEpH-
ctukaM. OLEeHUBaTh BEPOSITHOCTU COOBITUH M MPOBEPSATh MPOCTEHMIINE CTATUCTUYE-
CKHE TUIIOTE3BI, M0JIb3YSACh U3YYEHHBIMU PACIIPEACIICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHMUE I10 KYPCY «AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIM3A», 10 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iejioB U TeM IPO- deKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n rpamMMBbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL. https://resh.edu.ru/subject/51/10/
1 MHorounensl. PanimoHanbHbIE ypaBHEHHUS 24 1
u HepaBeHcTBa. CUCTEMBI TMHEMHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. Crenennas QyHk- 12 1 https://resh.edu.ru/subject/51/10/
LUs C LEJIBIM IT0Ka3aTeeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1 https://resh.edu.ru/subject/51/10/
HppanmonanbHble ypaBHEHUS
I1 B!
4 oKasarelbha pyniu. TokasarenHbie 10 1 https://resh.edu.ru/subject/51/10/
YpaBHEHUs
5 Jlorapudmuueckas ¢pynkuus. Jlorapud- 18 1 https://resh.edu.ru/subject/51/10/
MUYECKHE YpaBHEHUS
6 TpuroHomMeTpuuecKue BeIpaXEHUA U 99 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUs
7 TToC/IeI0BATETBHOCTH H TIPOTPECCHH 10 1 https://resh.edu.ru/subject/51/10/
8 Henpepeisbie Gynkimn. [Ipon3soHas 20 1 https://resh.edu.ru/subject/51/10/
9 [ToBTOpeHUEe, 06001IeHNE, CCTEeMaTH3a- 5 )
U 3HAHUU
OBIIEE KOJIMYECTBO YACOB IIO ITPO-
- 136 10 0

I'PAMME



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM NMPO- duekTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n rpaMMBblI Bcero o0pa3oBaTe/IbHbIE PECypPChl
padoThI padoThI
1 HccnenoBanue GyHKIHA ¢ TOMOMIBIO TIPO- 29 1 https://resh.edu.ru/subject/51/10/
HU3BOJHOU
2 TlepBoOGpA3Has i MHTErpaT 12 1 https://resh.edu.ru/subject/51/10/
3 I'paduku TpUroHOMETpUUECKUX (PYHKIIHI. 14 1 https://resh.edu.ru/subject/51/10/
Tpuronomerpruueckne HEpaBeHCTBA
4 HppanunonaibHsle, NOKa3aTeIbHbIE U JIOTA- 24 1 https://resh.edu.ru/subject/51/10/
pudMIUECKUEe HEPABEHCTBA
5 KOMIIIeKCHBIE YHCIA 10 1 https://resh.edu.ru/subject/51/10/
6 HarypassHbie i HeTble THCITa 10 1 https://resh.edu.ru/subject/51/10/
CucreMsbl pallioHaIbHBIX, UPPALIMOHAIIb- https://resh.edu.ru/subject/51/10/
7 HBIX TIOKa3aTEJIbHBIX U JIOrapu(PMUYECKUX 12 1
ypaBHEHUH
8 3a1aun ¢ napaMeTpamMu 16 1 https://resh.edu.ru/subject/51/10/
9 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs 16 ) https://resh.edu.ru/subject/51/10/
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPO-
- 136 10 0

I'PAMME



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

TEMATHYECKOE IINTAHUPOBAHME I10 KYPCY « TEOMETPUS»

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM pPOBLIE) 00pa-
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero 30BaTejIbHbIE PeCypPChl
padoThI padoThI
BBJCHHE B CTEPEOMETDHIO 23 1 https://resh.edu.ru/subject/17/10/
B3aumHoe pacnosiokeHue npsmMbIX B 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
[MapamienbHOCTh MPSIMBIX M TUIOCKO- g https://resh.edu.ru/subject/17/10/
CTEH B IIPOCTPAHCTBE
[eprieHAUKYIAPHOCTD MPSAMBIX U o5 https://resh.edu.ru/subject/17/10/
MIJIOCKOCTEHN B IPOCTPAHCTBE
VIJTBI M PACCTOSHHS 16 1 https://resh.edu.ru/subject/17/10/
MHOTOrpAHHUKH 7 1 https://resh.edu.ru/subject/17/10/
BeKTOPHI B MPOCTPAHCTRE 12 https://resh.edu.ru/subject/17/10/
[ToBTOpeHme, 0600IIEHNE U CUCTEMA- 5 5
THU3ALMS 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 102 5 0

I'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 AHATHTHYCCKAS TCOMETPHS! 15 1 https://resh.edu.ru/subject/17/10/
) [ToBTOpEeHue, 0000IICHNE U CHCTEMa- 15 1 https://resh.edu.ru/subject/17/10/
TU3aIYs 3HAaHUH
3 OGbEM MHOTOrPAHHHKA 17 1 https://resh.edu.ru/subject/17/10/
4 Tena Bparnerus 24 1 https://resh.edu.ru/subject/17/10/
5 [Trnomamym moBepXHOCTH U 00BEMBI 9 1 https://resh.edu.ru/subject/17/10/
KPYTJIBIX TEII
6 TIBHKeHHS 5 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpenue, 0600IIEHNE U CUCTEMA- 17 9
TU3aIMs] 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 102 8 0

I'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

TEMATHYECKOE IIVTAHUPOBAHMUE I10 KYPCY « BEPOATHOCTDb U CTATUCTHUKA»

10 KITACC

HaumeHoBaHue pa3esioB U TeM MPo-

KoanuecTBo 4acoB

JaexkTpoHHbIe (ud-

Ne i/m Kourpoasubie IIpakTuueckne  POBbIe) 00pa3oBa-
rpamMMbl Bcero
padoThI padoThI TeJIbHbIE Pecypchl
1 DeMeHTHI Teopuu rpados 3
5 Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOXKECTBAMU U COOBITHSI-
3 Mu. ClI0’)KeHHE U YMHOXKEHHE BEPOSITHO- 5
cTel. YcioBHas BepoATHOCTh. HezaBucu-
MbI€ COOBITHS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocie1oBaTeNbHbBIX UCTIBITAHUI.
5 Wcnbrtanus bepaymm. CiaydaliHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CriyuaiiHble BEJIMUMHBI U paclpeeIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumMeHoBaHue pa3esioB H TeM MpPo-

KoanuecTBo 4acoB

duekTpoHHbIE (LU d-

Ne /i Konrpoabusie IIpakruueckne  POBbIe) 00pa3oBa-
rpaMMBbI Bcero
padoThI padoTshI TeJbHbIE pecypchl
3aKkoH OOJIBIINX YUCET 5
DNEeMEHTBI MaTEMATUYECKON CTaTUCTUKU 6
HenpepsiBHBIE C1ydaliHbIE BETUYMHBI
(pacripeienienusi), oKa3aTeIbHOE U HOP- 4
MaJIbHOE pacIpeieaeHus
Pacnpenenenue Ilyaccona
CBs13b MeX/1y Cllyd4allHBIMHM BEJTMYMHAMHU
O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUT 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0




YYEBHO-METOINUYECKOE OBECIHHEYEHHUE OBPA3OBATEJIb-
HOI'O NPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anrebpa ¥ Havajla MaTEMaTHYECKOTO aHajiun3a, T€OMETpUS.
I'eometpus, 10-11 kmaccor: 10-11 kmaccsl : 0a30BbIi U yrIyOJEHHBIH YPOBHHU /
ArtanacsH JI.C., byty3oB B.®., Kagomues C.b. u apyrue. — M. : [Ipocsele-
HUE.

* Mepaisik, Apkaauii ['puropseBud. MaTtemartuka. Anredpa v Hadaia MaTema-
THYecKoro aHanmmza : 10-i kjacc : yriyOn€HHBIN ypoBeHb : ydeOHUK / A.T.

Mepzmsk, J.A. Homuposckuii, B.M. IlonskoB. — Mocksa : IIpocsenienue,
2023.

* Mep3nsik, Apkaauii ['puroppeBud. MatemaTuka. Anrebpa v Hayalla MaTeMa-
TUYECKOTo aHanu3a : 11-i kiacc : yriyOn€HHbIN ypoBeHb : yueOHUK / A.Tl.
Mep3snsk, JLA. Homuposckuii, B.M. ITosnsAkoB.

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

* BeposatHocts u cratuctuka. 10-11 ximaccsl. [mannpoBaHue M MPaKTUKYM:
[Tocobue mst yautens. — [lIkonsHOE 00pa3oBaHue.

* ['eomerpus: qunaktudeckue wmatepuansl ais 10 k. / b.I'. 3us, B.M. Meii-
aep. - M.: [Ipocsenienue.

* ['eomerpus: numaktuueckue wMarepuansl aug 11 k. / B.I'. 3uB, B.M. Meii-
aep. - M.: [Ipocsenienue.

* N3yuenue reomerpun B 10—11 kmaccax: meroguyeckue peKOMEHIALINM,
kHura s yautens./ JI.C. Atanacsit, B.®. byty3os.- M.: [IpocBenienue.

» Maremartuka: anrebpa U Hadalla MaTEMaTHIECKOTO aHalu3a, reoMeTpus. AJl-
reOpa ¥ Hayaja mMaTeMarudeckoro aHanmsa. 10 kmacc : yueb. nis o6mieobpa-
30BaT opraHu3auuii : 6a3oBbii U yrayonénueiii yposau: C.M. Hukonbckuid,
M.K. IToranos, H.H. PemernukoB, A.B. llleBkun. — M. : IIpocBenieHue.

» MaTemaTuka: ajaredpa U Hayajga MaTEeMaTHYCCKOIO aHaInM3a, reOMEeTpus. AJl-
rebpa W Hayaya MareMaTndeckoro ananmza. 11 kmacc : yue6. mis obmeodpa-



30BaT opraHu3anuil : 6a30Bblif U yrinyonéuusli ypoBau: C.M. Hukonbckui,
M.K. IToranos, H.H. Pemernukos, A.B. llleBkuH. — M. : IIpocBelieHue.

* Maremaruka: Teopusi BEpOSTHOCTEH M TUCKpETHAS MaTeMaTHKa: DJIEMEHTBHI
Teopuu, pemeHue 3anad: [locoOue mis camocrositenbHON moAroToBKH/O.A.
barok, EH.I'. Mapkapsn. — M., CII6.: [IpocBemienue.

* Mepansik, A.I'. MartemaTtuka: anredpa M Hayajga MaTeMaTUYECKOrO aHaJIM3a,
reomeTpus. AnreOpa W Hadaja MaTeMAaTHYECKOTO aHalu3a. YTIyOJICHHBIN
ypoBeHb : 10 Kiacc : caMOCTOATENbHBIE U KOHTPOJIbHBIE paboThl / A.I'. Mep3-
nsik, B.b. Tlomonckuii, E.M. PabunoBuu, M.C. SIxup. — M. : Bentana-I"pad.

* Mepansik, A.I'. MaTtemaTtuka: anrebpa ¥ Hayajda MaTeMaTUYECKOrO aHaJN3a,
reomeTpusi. AnreOpa W Hayajga MaTeMaTHYECKOro aHaiu3a. Y TIIyOJIEHHBIN
ypoBeHb : 11 Knacc : caMocToATeNbHbIE U KOHTPOJIbHBIE padboThl / A.I'. Mep3-
a5k, B.b. Tlomonckuit, E.M. PabunoBuu, M.C. fAxup. — M. : Benrana-I'pad.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI 1 PECYPCbI CETH

HHTEPHET

1. Enunas xosuteknus HOUGPOBBIX o0pa3oBaTelbHBIX pecypcoB(school-
collection.edu.ru);

2. Poccuiickas anekTponHas nikona(resh.edu.ru);

3. infourok.ru,

4. uchi.ru,

5. https://vpr.sdamgia.ru.

6. https://uztest.ru.

8. bubmuoteka LIOK (https://m.edsoo.ru/f2a0cc0c)



https://vpr.sdamgia.ru/
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