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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIECHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIupyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHblll Kypc ainreOpsl U Hayajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MIO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHUs U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTeMaTHMUeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHHsI ¢ TIOMOIIBIO MHIYKLUHUH U PacCyXIarh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalM3a» OO0ydYarolIuecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAalUH,
UHTEpHpPETallMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOLIUMN
(GOpMHpPOBAaHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00ydeHus anredpe 1 HauajaM MaTeMaTH4YeCKOro aHalIn3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUSL.

B ctpykType yuebHoro kypca «Anredpa u Hauaja MaTeEMaTHYECKOTO aHAIN3a»
BBIJICJICHBl  CIIEAYIOIIME COAEPKATEIbHO-METOAUYECKUE JIMHUM: «Yucna u
BbluncieHus», «OyHkuun u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro asHamusa», «MHoxecTBa M JOTHKa». Bce OCHOBHBIE



COZIEPKATENbHO-METOANYECKHE JHHUM H3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YPOBHE CpeHET0 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIOIHSS IPYT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMU U pasenaMu. JJaHHbIi yaeOHbIH
Kypc SBIIICTCS WHTETPAaTHBHBIM, TIOCKOJBKY OOBEIMHAECT B cebe coaepKaHHe
HECKOJIbKMX MaTeMaTHYeCKHX MWCIMIUINH, TaKMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsl MHOKECTB, MaTeMaThuueckas Jioruka u gpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIAJeBAIOT BCE OoJiee MIMPOKUM MaTeMaTUYECKUM
anmapaToM, y HUX TOCTIEIOBATEIBHO (GOPMUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJIE]h PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
NOJlyYE€HHBbIE MpPHU H3YYEHHM Y4eOHOro Kypca, JUIsl PEIICHHS CaMOCTOSTEIIBHO
copMyIMPOBAHHON MaTEeMAaTUYECKOW 3a/Ja4yu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yHeinsieTcss  (POPMUPOBAHHIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YUCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYalOIIMMCSI MHOXKECTBAa HATYypalbHBIX, IENbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, 0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETMIEHH HAa MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUsI ISl PEIICHHS Pa3UYHBIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEaTU3yeTCs HA MPOTHKEHUU BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare 0OydJarImuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIAIHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJCHUE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKECHU,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepuasa IpOUCXOANT NajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00ydJaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJIbHBIMU (hOpMamu, TMPEJACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpeKTuBHbIC
UHCTPYMEHTHI JUI1 pPEUICHUs IIPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a/ady,
HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM U TpaQuKW» TECHO
neperjieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yYeHUs MaTepuana. M3yyenue creneHHon,
MOKa3aTeJIbHOM, JJOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIHM, NX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pEelIeHUs 3a7a4 M3 APYrUuX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaKk W C pElIeHUEM ypaBHEHHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHUMAaHHE
yaensiercs: (popMHpPOBaHUIO YMEHHUS BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXKITY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUYM HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IT0O3BOJISIOLINX BBIPAXKATh 3aBUCUMOCTH MEXK Y BEIUYMHAMH B PA3JINYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOU. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

CopnepxarenbHasg nuHUs «Havaa mMaTreMaTMdeckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYyI KaK MaTeMaTH4YECKHUX, TaK W INPUKIAJAHBIX 3a1ad4,
JOCTYMHBIX O0OyYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpEeAensiTb MX HauOOJbIINE W HaWMEHbINE
3HAUEHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsI TpoueccoB. JlaHHas coaep:KaTenbHas JHMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEJIEH pPEAIbHBIX CUTYyaluu,
II03BOJIAET HAXOAUTh HAWITYYIlIEE PEILICHUE B IPUKIIAJHBIX, B TOM YHACJIE COLIMAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIbLHO-IOTMYECKOTO U KPEaTUBHOTO
MBILIUICHUS, (OPMHUPOBAHUIO YMEHHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. OO0yuarouecs y3HatoT O BBIJAIOIINXCS
pe3ynbTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKu, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMIUNA BCE pa3Jieibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIIOJIb30BATH €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJIOBAHHUE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET pPa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE MpPH3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallMii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara ajireopbl H
MaTEMaTUYECKOT0 aHalln3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHNH  pEabHbIX  MPAKTHYECKUX  3a7ad  OOydYarolIMecs  pPa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCCe U3YUEHHUS BCEX TEM yUeOHOTO Kypca «AnreOpa 1 Havasa
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoAuTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).

["'eomeTpust SBISIETCS OJTHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus, TaK Kak OOECTeuYnBacT BO3MOXKHOCTb W3YUYCHUS JUCITUTUINH
€CTECTBEHHO-HAYYHOW HAIMPABJICHHOCTH M MPEIMETOB T'YMaHUTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILUIEHHE, (HOPMUPYEMOE NMPU U3YYEHUH 00YyUaIOIIMMUCA
MNOHATUHUHBIX OCHOB TE€OMETPHUM, NpPHU JO0KA3aTEIbCTBE TEOPEM U TMOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKACHUHN MPU PEICHUH T€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U OMNPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCS MpU
pEIIeHNH 33729 €CTeCTBEHHO-HAYYHOTO 1TUKJIA, B YaCTHOCTH (PU3NYECKUX 3a]1ad.



[lenb ocBoeHus mporpaMmbl yueOHOTo Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAIBHBIX CIIOCOOHOCTEN 00yUaIOIUXCs MPHU N3YYCHUN
TeOMETpPUH, KaK COCTaBIsIoONIeH mpeamMeTHOM oOnactu «Marematuka u
uH(pOpMaTUKa» yepe3 0OecreueHue BO3MOKHOCTH IIPUOOPETEHHSI M UCIIOJIb30BAaHUS
0osee r1yOOKMX r€OMETPUUECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX ISl YCIIEITHOTO TPO(heCCHOHATFHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[TpuoputreTHpIMM 3a3JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(GbopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GbopMHpOBaHUE TPEJACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJLIOIIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHHS OKPYKAIOLIEro MUPA, 3HAHUE NOHATUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMETpUU;

dbopMHpOBaHHE  yYMEHUS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMysl U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pPEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBaTh TIE€OMETPUYECKHUE
MOJEIIN;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TPU
IIPOBEIEHUN PACCYKIACHUM;

dbopMHpoOBaHUE yMEHUsS BIAAETh METOJAMHU JO0KAa3aTelIbCTB W aJITOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJNUTD JOKA3aTEJIbHbIE PACCYKICHHUS B XOJ1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMHUpOBaHWE MPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEJIbCTB  IpHU
000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpeca K U3YYEHUIO TEOMETPHUH;

(¢opMupoBanue (yHKIMOHAIBLHOW I'PaMOTHOCTH, PEJIEBAHTHON T€OMETPUMU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX KMU3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBHUCHUMOCTEHl M  3aKOHOMEPHOCTEH,



MOJICIUPOBAHUSI PEATbHBIX CHUTYAIlMid, HWCCIICIOBAHUS IOCTPOSHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYyICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 kmaccax sBisaOTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJbKO  T0
CoJIep>KaTeNIbHBIM JIMHUAM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamaniuch HEOJAHOKPATHO. TO TMO3BOJSET OPraHM30BaTh  OBIAJCHUEC
TCOMETPUUYECKUMHY TIOHATHSIMHU ¥ HaBBIKAMH TTOCJICI0BATEIHLHO M MIOCTYIATENBHO, C
COOJTI0/IEHNEM MPUHITAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YUYaIOIMIUXCsl, PACIIUPSS U YTITyOIsist
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIEC CBSI3H.

[Tepexon Kk M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKEHUIO H3YUYEHUS MAaTEMaTUKU C
y4uéTtoM BbIOOpa Oyayiel mpodeccuu, olOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npoeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 4aca B HEJIEJ0).



COAEPKAHUE OBYUYEHUA

Yuciia 1 BbIYMCICHUS

HatypaneHbie u nenbie yucia. I[IpumeHeHne npru3HaKkoB AECIUMOCTH IIEJIBIX
qyuces, HauOoJpmuik oOuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpaTtHoe (nanee — HOK), ocrarkoB no monyimo, anropurma EBkiinia ans pemeHus
3a/1a4 B LEJBIX YHCIIAX.

KoMmmnekcHble yucia. Anredpanueckass W TPUTOHOMETpUYECKas (POpMBI
3alMCH KOMIUIEKCHOTO 4Hclia. ApU(pMETUYECKHE ONepaluu C KOMIUIEKCHBIMU
yucaamMu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oif cTeneHU U3 KOMIUIEKCHOrO yucia. IIpumenenue
KOMILJIEKCHBIX YMCEN IJIs PEIICHHS (PU3HUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PAaBHOCHIIBHBIE CUCTEMBI
Y CUCTEMBI-CIICCTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0op  KOpHEHl  TPUTOHOMETPUYECKMX  YPaBHEHUH €  MOMOUIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKA3aTEeNbHBIX W  JIOTApU(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELIEHHS] CUCTEM W COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATBHBIX, TOKA3aTEIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMuHbIX 00JaCTell HAyKU U peasIbHOM KU3HU, UHTEPIpEeTaIis
MOJIyYeHHBIX PE3yJIbTATOB.

DyHKIUHN U TPaPUKH

I'padpux kommosunuu ¢GyHkuuil. ['eomerpuueckue 00pa3bl ypaBHEHUU H
HEpaBEHCTB HAa KOOPJIAWHATHOM TUIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

['padrueckre mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/Ibl PEIlIeHU 3a/1a4 C TapaMeTPAMH.

Hcnons3oBanue rpadukoB (yHKUMH A HCCIENOBAHUS TIPOLECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayana MmaTeMaTH4eCKOro aHaJInu3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTb U
sKcTpemyMbl. HaxoxxaeHne HanbobIero 1 HANMEHBIIET0 3HaYE€HU I HEMPEePhIBHON
(GYHKIIMHM Ha OTpE3Ke.



[IpuMeHeHne NPOU3BOAHOM UL HAXOXKACHUS HAWIY4IllIEero pPELICHUs B
NPUKIIAHBIX 3a/1a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJIION MK TpauKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBooOpa3HbiX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus TepBOOOPa3HbIX.

WNHuterpan. [ 'eomeTpuyeckuil CMBICI HHTETpaa. Beraucinenue onpenenéHHoro
uHTerpaia no popmyie Herotona-Jleionuna.

[IpumMeHeHue uHTErpaja A HAXOXKIACHUS IUIOMIAAeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepsl pemenuit auddepeHuanbHbIX ypaBHEeHUH. MartemaTudeckoe
MOJICJIMPOBAHUE PEATbHBIX IPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHEHUM.

Tena Bpamenust

[loHATHs: UUIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAsi MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyomue MoBepxHocTel. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepsl
U IJIOCKOCTH, KacaTeiabHas MIOCKOCTh K chepe. M300paxkeHue Ten BpalleHUsl Ha
wiockocTH. Pa3BépTka uunuHapa u konyca. CuMMmeTpus cepsl U 1mapa.

O0béM. OcHOBHbIE CBOWiCTBA 00BEMOB Tein. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuiesenunena v ciaeActBus u3z He€. OObEM mnpsmoil u
HAKJIOHHOW MpPU3MBbI, HWIMHIPA, TUpaMHibl U1 KoHyca. O0bEM 1Iapa U 11apoBOro
CerMEeHTA.

KoMOuHanum Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
WIMHApP, ONHCaHHas oOKojo InuuHapa. llepeceyenne cdepsl M mapa c
miockocThto. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.

[Tnomane MOBEpPXHOCTH LMJIMHIpA, KOHYyca, MJIomaab cepbl U €€ yacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOITOTPAHHUKOB U TEJ BPALLIEHUS: CEYEHUs LIWJINHIpA
(mapaJuienbHO M MEPNEeHAUKYISIPHO OCH), CEUYEeHHUsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIUE YEPE3 BEPIIHUHY), CEYEHUS 11apa, METOAbl MOCTPOCHHUS
CEUYECHMI: METOJ CJeIOB, METO]l BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJI MIEpeHoca
CEKYIIEH TNTIOCKOCTH.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE



Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyrofibHas cucTeMa
KOOpJAWHAT B mpocTpaHcTBe. KoopauHarel BekTopa. PazmoxkeHune BekTopa mo
6azucy. KoopanHaTHO-BEKTOPHBIN METO/] IPU PEIICHUH T€OMETPUUECKUX 3a1au.

JBUKEeHMSI B IPOCTPAHCTBE

JlBwxenus npoctpancTBa. OTtoOpakeHus. JIBMKEHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKCHHWH. BuIbl JIBWKEHWN: TapalIeIbHBIA TIEPEHOC,
LEHTpaJbHAasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLECIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHWN IS pelieHus 3agad B 00J1acTH
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUSL IUBUJIN3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTEeMaTU4YeCKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB pPEIlEHUs, BEIOUpPATh HauboJee MOAXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMaHJAHOW W WHIWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIUPOBAHHBIM  y4aCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIIHNE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Aunredpa 1 Hayajla MaTEMaTHYECKOTO aHaIn3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOIHO OMIEPUPOBATH MOHATUSIMU: HATYPAJILHOE U 1IEJI0€ YHCII0, MHOKECTBA
HaTypaJIbHBIX U LEJBIX YHUCEII, UCIIOIb30BATh MPU3HAKHU JEIUMOCTH LIEJIBIX YUCET,
HO/l u HOK HaTypanbHBIX 4YMCeN AJis PELICHUs 3a/1ad, MPUMEHSATh ajJrOpUTM
EBxnnpa;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJYJIIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUMUCIICHUS,

CcBOOOIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandyecko u



TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalii ¢ HUMHU U
n300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHANBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEPAaBEHCTBA, HAXOAUTb HUX PELICHUS C  IOMOILBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW MpH pElIEHUHd TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOAuMble (OpPMyJIbI Uil  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBbHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
jJorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
coJiepKalle MOAYJIM U apaMeTphl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TAK)K€ 3a/1a4 C IapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUH C MOMOILIBIO 3JIEMEHTApPHOIrO
UCCJIEIOBaHMSI U CBOMCTB KOMITO3ULIUHU ABYX (DYHKIIHIA;

CTPOUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QYHKIUHM JJI1 MOJCJIUPOBAHMUS M HCCIIEIOBAaHUS peaslbHBIX
IIPOLIECCOB.

Havyasa MmareMaTH4eCKOro aHaJIn3a:

MCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl MCCIIEI0BaHUs (DyHKLIIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HanOoJbllee U HAaMMEHbIIee 3HAUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;



UCIIONIb30BaTh MPOU3BOJHYIO JUISI HAXOXKJIEHUS HAWIydllIero pelIeHUs B
MPUKJIATHBIX, B TOM YHCJIE COIMATbHO-9KOHOMHUECKUX, 3a/1a4ax, sl OTpeAeIICHUs
CKOpPOCTH M YCKOPEHHUs Ipoliecca, 3alaHHOro (opMyJIol WIH TpapuKoM;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpaj, HaXOIUTh MNEPBOOOpPA3HbIC 3JIEMEHTAPHBIX (YHKIMA U BBIYUCIATDH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOAMTh IJIOIIAN TNIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

UMETh MpEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocTaByieHus U depeHInalIbHBIX YPaBHEHUI;

pelarh MpUKIAJAHbIE 33Jaud, B TOM YHCJIE COLUATbHO-I3KOHOMUYECKOTO U
(¢u3nUecKoro xapakrepa, CpeCcTBaMiU MaTEMaTHYECKOT0 aHAJIN3A.

IHNTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYUEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpaxkaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UILIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOI0 OOIIECTBA, MIPEACTABICHHE O MATEMAaTHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TNPOLEIYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIpyroe), yMEHHUE
B3aUMOJEHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
MPONUIOMY M HACTOSIIEMY POCCHUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHUCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOTI'O CO3HAHUA, 3TUYECKOTO IMOBEJCHHUS, CBS3aHHOIO C MPAKTUUYECKUM
MIPUMEHECHUEM JOCTHKEHUN HAYKHU U IESITEIbHOCTHIO YUEHOT0, OCO3HAHUE JIUYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO OYIyIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:



ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELUICHU, pacCyKIE€HUI, BOCIIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370POBBIO (3J0pOBOE THUTaHHUE, COATAHCHPOBAHHBIM PEXUM 3aHITHH M
OTIIbIXa, peryisipHas (u3uuecKkasi akTUBHOCTbh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM IEATETLHOCTBIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TPYIy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIILHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccur W peanu30BbIBATb COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHUE BIIUSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, 0OCO3HaHME TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TIPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHMM JUIsl pelieHus 3a7a4 B 00JacTu
OKpY’>Kalollel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCIICICTBUU [T OKPYIKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HAyKHU KaK cepbl 4eTOBEYECKOM IeITeIbHOCTH, dTAMOB €€ Pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS [IUBUIIM3AIIMH, OBJIaJICHUE SI3BIKOM MaTEMAaTUKH U MaTeMaTHYECKOU
KYJBTYPOU KakK Cpe/ICTBOM IMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATeIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble JJornueckue aeiicTBuA:

BBISIBJIATh U XApPaKTEPU30BATh CYILICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUW, OTHOIICHUH MEXAy TMOHATHSAMU, (HOPMYIUPOBAThH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI JiJ1s1 0000IIEHNS ¥ CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIN3A;



BOCIpUHUMATh,  (GOpPMYyIHMpPOBaTbH U  MPEOOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIHLHO J1I0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUIM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBObI;

BBIOMpATh CMOCOO peleHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HanOoJIee NOAXOIAIIUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKU WHCTPYMEHT IO3HAHUS,
bopMynupoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO ITO3ULIUI0, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HIKCIEPUMEHT, UCCIIEJOBAaHHE
10 YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 0ObeKTa, IBJIEHUs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBJICHUSIMH, IPOLECCAMU;

CaMOCTOATENFHO (POPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
OpOBEAEHHOIO  HAONIONECHUSA, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IIPOLIECCa, & TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora c undopmanueii:

BBISIBIIATH JeUIINTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETa HA
BOIPOC U ISl pEUICHUS 3a/1au;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUAOB U (popM
IpECTaBICHNUS;

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, TPEIACTABIATh €€ B pa3IMyHbIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBepPCaJbHbIE Y4eOHbI€e JelCTBUS
Oomenue:



BOCIIPUHUMATh U (POPMYJIMPOBATH CYkKICHHS B COOTBETCTBUHU C YCIOBUSMU H
LEIIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BBIPaXXaTh CBOKO TOUKY 3PEHHSI B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh NOSCHEHUS 10 XOJYy pElIeHUs 3a/layd,
KOMMEHTHPOBATh IIOJy4EHHBIN PE3YJIbTAT;

B X0/€ 00CYXJeHUS 3a/aBaTh BONPOCHI MO CYLIECTBY OOCYKIA€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha MOHUCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYTMX YYaCTHUKOB
Jyajora, oOHapy>KMBaTh PAa3IMYUE€ U CXOACTBO IO3ULMH, B KOPPEKTHOU (opme
(opMyJIMpPOBATh Pa3HOTIACHS, CBOM BO3PAKECHMS,;

IIPEACTABIATh PE3YJIbTAThl PEILICHMS 3a/1a4y, SKCIIEPUMEHTA, UCCIIEJ0OBaHus,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3a1ay
NPE3EHTAlUU U OCOOEHHOCTEN ay IUTOPHUH.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusauus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/aul, BIOUPATh CIIOCO0 pelIeHus ¢
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBLHOW  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAAECTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJIS MpoIlecca M pe3ysbTaTa pEIIeHUs
MaTeMaTHUYEeCKOM 3aJ1auM;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh NIPHU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBICHATH MPUUUHBI
JIOCTUKEHUSI WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eITEJIbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUILYTHHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATH II€Ib COBMECTHOU
NEeSATEIbHOCTH, TJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAaTh MPOILIECC U pe3yIbTaT paboThl, 0000111aTh
MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opMmax paboTsl (00CykaeHHs, 0OMEH MHEHUl,
«MO3TOBBIE MITYPMBD) U UHBIE), BHITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YIE€HAMHA KOMaH/bl, OLIEHUBATh KA4ECTBO CBOErO BKJIAJa
B OOmMHA TPOAYKT MO KpuUTepusiM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJECHUCTBUA.



IHNPEAMETHBIE PE3YJIBTATDBI

K koniy 11 kiacca oOyyaronuiicss HAyduTCs:

CBOOOIHO OMNEPHUPOBATHh MOHATHSIMH, CBA3aHHBIMU C LUJIUHIPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYSHHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOIY4YEHUS TEJ BpaIlCHMS,;

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAIICHHUSA,
00BEMBI M TIIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHUSA,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (HopMyT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OTNKMCaHHBIA OKOJIO cdepbl, cdepa, BIUCaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpAIllCHUS;

BBIUUCIISATH COOTHOLIEHUS MEXy IUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aemble (UTYPBI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUJIl CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U PUCYHKAX;

cBOOO/IHO OTIEPUPOBATH MOHSATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJHATH OTIEPAIMU HAJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI ccTeMe KOOPAMHAT;
peliaTh reOMETPUUECKHE 3aJa4l Ha BBIYUCIICHUE YTII0B MEXTy MPSIMBIMU U
TUTOCKOCTSIMH, BBIYUCIIEHHE PACCTOSIHUM OT TOYKH A0 TIIOCKOCTH, B IIETIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/IA TIPY PEIICHUH;
CBOOOJIHO ONEPUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITMIOJHATh HM300paKE€HUST MHOTOTPAHHUKOB M TEN BpallleHUs mpu
napajyieIbHOM  [EpPEHOCE, LEHTPAIbHOW CHUMMETPUHU, 3€pPKaJbHOM
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;



CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IIIUHIPA
(mapajienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHHIO ¥ TIPOXOIAIINE YepPe3 BEPIITUHY ), CEUCHUS I1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIEJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHIS;

MPUMEHSATh TeOMEeTpUUYecKkre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, MPEANoJaraloluuX HECKOJIbKO IIaroB peHIeHUs, €ClIu YCJIOBUS
MPUMEHEHUS 3a]JIaHbl B IBHOM U HESIBHOU dopme;

pemarh 3aJaud Ha JIOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUNU U
HaXO0XKJECHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSTH NMOJTyYEHHbIC 3HAHUSI Ha TTPAKTUKE: CPAaBHUBATH, aHATU3UPOBATh
U OICHWBATh pPCAIbHBIC CHUTYyallM¥, MPUMCHATh H3yYCHHBIC TIOHSTHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTyallud Ha
S3BIKE TEOMETPUHU, UCCIIEIOBAThH MMOCTPOECHHBIE MOJIENIN C UCTIOJIB30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarhb
MPaKTUYECKUE 3a/layd, CBSI3aHHBIE C HAXOXKICHUEM TE€OMETPUUYCCKUX
BEITNYWH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoabneie  Ipaxririeckue o0pa3oBaTe/IbHbIE
padoThI padoTsI pecypenr
1 HccnenoBanue GyHKIUI C ITOMOIIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpa3Has 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHIA. 14 1
Tpuronomerpuieckrne HepaBeHCTBA
4 HppanuoHansHble, TOKa3aTeIbHbIE U 24 1
norapu(MUUECKIe HEPaBEHCTBA
KommekcHbie uncna 10
HatypanbHble u ensle uncia 10
CucTeMbl pallMOHATIBHBIX, UPPALIMOHATIBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUN
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
10 AHanutuyeckas reoMeTpus 15 1
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
11 - 15 1
3HaHUH
12 OOBEM MHOTOTpaHHUKA 17
13 Tena Bpammenus 24




[Tnomaay moBepXHOCTH M 0OBEMBI KPYTIIBIX

14 9 1
Ten
15 JBro>xeHus 5) 1
16 HOBTOPCHI/IC, 0000111eHrE U cCUCTEMaTH3AIUs 17 5
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 238 18







IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KounuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI
pecypcsl

[IpuMeHeHne Npon3BOJHOM K
MCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
MCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

[Ipumenenne npou3BOHON K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenre npou3BOIHOM K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM K
uccaeaoBaHuio pyHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI




Haxoxneaue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

10

11

Haxoxnenne HanOopIIero u
HaVMEHBILIETO 3HAYEHUS HENIPEPBIBHON
(byHKINU Ha OTpe3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

Haxoxnenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOoJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEePBHIBHON
(GyHKIMU Ha OTpe3Ke

13

14

15

[Ipumenenne npou3BOTHOM IS
HaXO0KJICHUS] HAWJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
HAaXO0XIEHUS HAaUJTY4IlIero PEeIICHUs B
MPUKIAAHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIION UITH
rpaduKom




[IpuMeHeHne Npou3BOJHON IS
OIIpEeJICJIEHUS] CKOPOCTH U YCKOPEHUS

16 nporecca, 3alaHHOro (GopMyJIoN HiIn
rpadgukom

17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmi

19 Komnozunus pyHkuuit

20 I'eomerpuueckue oOpa3bl ypaBHEHUH
Ha KOOPJIMHATHOM TJIIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN
Ha KOOPJMHATHON IIOCKOCTH

29 KonTponbnas padora: "Uccnenosanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPaA3HBIX
ITepBooOpazHbIe H1eMEHTAPHBIX

24 ¢ynkuuid. [IpaBuiia HaxoXAEHUS
epBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

25 dbyukuwmii. [IpaBuia HaxoXaeHUS
epBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4ecKnid CMBICI
WHTETpajIa
Brruucnenue onpeaenéHHOro

27 uHTerpaia no gopmyne Herorona-

JleitOuMIa




Brrunciienue onpenenéHHOro

28 uHTerpana mo ¢popmyie Herotona-
JletiouuIa
IIpuMeHeHne nHTErpasa Ui

29 HAaXO0JICHHUS IUTOIIAIeH TIIIOCKUX
¢uryp
[Ipumenenue nunTerpana s

30 HaXOXJIeHHUS 00BEMOB
TE€OMETPHUECKUX Tell

31 [Ipumeps pemieHuit
nuddepeHInaTbHbIX YPaBHEHHIH

39 [Ipumeps! perennit
nuddepeHInaTbHbIX YPaBHEHHH
MaremaTnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MTOMOIIIBIO
g depeHINaIbHBIX YpaBHEHHM

34 KonrtponsHas pabora: "[lepsoobpasnas
u uHTerpan”

35 Tpuronomerpuveckne GyHKINHU, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuveckne GyHKINHU, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKH

38 Tpuronomerpuveckne GyHKINHU, UX
CBOWCTBA U TpaduKH

39 Tpuronomerpuveckne GyHKINHU, UX

CBOMCTBA U rpaduKu




40

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YPaBHEHU# C TIOMOIIBIO
TPUTOHOMETPHUYECKOH OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

43

44

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKUX
YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPHYCCKHUX
HCPABCHCTB

45

46

47

Pemrenne TpuroHoMeTpu4eCKux
HEPABEHCTB

Pelrenne TpUroHOMETPUYECKUX
HEPaBEHCTB
Pemrenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB

48

KonTponbnas pabora: "['paduxu
TPUTOHOMETPUUECKUX (QYHKIHI.
TpuronomeTpuueckue HepaBeHCTBA"

49

50

OcHoBHBIC MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

OcHoBHBIC MCTOJbI pCHICHUS
MOKa3aTCJIbHBIX HECPABCHCTB




OcHoBHBIC MCTOJbI PCHICHUS

>1 [MOKA3aTEeIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
[10Ka3aTeIbHbIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pELICHUS
Jorapu(MUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/BI PELLIEHUS
norapuMUUECKUX HEPABEHCTB
55 OcCHOBHBIE METO/BI PELLICHUS
norapuMUIECKUX HEPABEHCTB
56 OCHOBHBIE METOABI PEIIECHUS
norapuMUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/BI PELLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
58 OcCHOBHBIE METO/BI PELLICHUS
HppalMOHAIIbHBIX HEPABEHCTB
59 OCHOBHBIE METOABI PEILIEHUS
UPPalMOHAIIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/BI PELICHUS
HppalMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
MppalMOHATIbHBIX YpaBHEHUI
62 I'paduueckue MeTO bl peLICHUs
UPPaLMOHAIIBHBIX YpaBHEHUI
63 I'padyeckue MeToabl pereHus
ITOKA3aTENIbHBIX YPaBHEHU I
64 I'paduueckue MeTO bl peLIeHUs

IMOKa3aTCJIbHBIX HEPABCHCTB




65

I'padmyeckue MeToAbI perieHUs
JOrapu(PMHUUECKUX ypaBHECHHUI

66

67

I'padmyeckue MeToAbI perieHUs
norapuMIUYECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus
Jorapu(MUUECKUX HEPABEHCTB

68

I'padmyeckue MeToAbI pelIeHUs
MOKa3aTeIbHBIX U JOrapu(PpMUUECKUX
ypaBHEHUH

69

I'padmyeckue MeToabI pemieHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

70

71

72

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

I'padmyeckue MeToAbI pemieHus
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

KonTponbHas pabora:
"UppanmoHaiibHble, IOKa3aTeIbHbIE U
norapudmuueckre HepaBeHcTBa"

73

KommiekcHbie uncna. Anredpanydeckas
U TpUroHomeTpuyeckasi GopMbl 3aUCH
KOMIIJIEKCHOTO YHUCIIa

74

KommiekcHbie uncna. Anredpandeckas
U TpUroHoMmeTpuyeckasi GopMbl 3aUCH
KOMIUIEKCHOTO YHCIIa




Apudmerndeckre onepaum ¢

& KOMIUIEKCHBIMHU YU CJIaMHU

76 Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77 N300pakeHre KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOH MJIOCKOCTH

78 N300parkeHre KOMIUIEKCHBIX YUCEI Ha
KOOP/AMHATHOH MJI0CKOCTH

79 ®opmyna Myaspa. Kopau n-oi
CTETIeHHU U3 KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oit
CTEIEHH U3 KOMIUIEKCHOTO YHcia
[TpuMeHeHne KOMIUIEKCHBIX YHCEN JUIs

81 pemeHust GU3NYECKUX U
reOMEeTPUUECKUX 3aa4

82 KonTponbnas padora: "KomiiekcHbie
qucua"

83 HatypanbHble u nensle uncia

84 HatypanbHble u 1emnble uncna

85 [IpumMeHeHne TPU3HAKOB J1ETUMOCTH
LEJIBIX YnCcell

86 [IpuMeHeHne TPU3HAKOB 1ETUMOCTH
LEJIBIX YnCell

87 [TpumeHeHne TPU3HAKOB IETMMOCTH
nensix yrcen: HOJl m HOK

88 [IpuMeHeHre TPU3HAKOB IETUMOCTH

nenbix yncen: HOJ[ u HOK




89

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90

91

92

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEII: OCTATKH 110 MOJYJIIO
IIpuMeHeHMe NPU3HAKOB 1ETUMOCTH
LeJIBIX Yncell: aroput™ EBknuja mis
peleHus 3a1a4 B LeJIbIX YucIax

Kontponbnas padota: "Teopus menbix
yucen"

93

CucremMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

94

95

96

Cucrema u COBOKYIIHOCTb ypaBHCHI/Iﬁ.
PaBHOCHIIBHEIC CHCTEMBI M CHCTEMEI-
CICACTBUA

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHaIbHBIX
YpaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEW MpPalMOHAIIBHBIX
YpaBHEHUH

97

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH MOKAa3aTeIbHBIX
ypaBHEHUH

98

OcHOBHBIE METOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH MOKAa3aTeIbHBIX
YpaBHEHUI




99

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKkux
YpaBHEHUI

100

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUU

101

[TpumeHeHne cUCTEM K PEIICHHIO
MaTeMaTHYeCKUX 3314 U 33/1a4 U3
pa3nu4HBIX 001aCTe HAYKH U
peanbHOMN )KU3HU, HHTEPIIPETAIUS
MOJTyYSHHBIX PE3yJIbTaTOB

102

[TpumeHeHHe cUCTEM K PEIICHHIO
MaTeMaTHYECKUX 3314 U 33/1a4 U3
pa3nu4HbIX 001aCTe HAYKH U
peanbHON )KU3HU, HHTEPIIPETAIUS
MOJTyYSHHBIX PE3yJIbTaTOB

103

IIpuMeHeHNnEe HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3
pa3IMYHbIX 00JaCTe HayKu U
peasIbHOM JKU3HU, HHTEPIIPETALIUS
MOJIyYE€HHBIX PE3YyJIbTaTOB

104

105

106

Kontposnbnas pabora: "Cucremsi
palluOHAJIBHBIX, UPpPAllMOHATIbHBIX
MOKa3aTeIbHBIX U JOrapupMUIecKux
ypaBHEeHUN"

ParmonanbHble ypaBHEHHUS C
napameTpamu

PanmonanbHbIe HEpaBEHCTBA C
napameTpamu




PanmoHanbHBIE CUCTEMEI C

107
rnapameTpamu

108 UppanmonanbHbie ypaBHEHUS,
HEpAaBEHCTBA C NIapaMeTpamMu

109 HppanmonaibHble CUCTEMBI C
rapameTpamu

110 IToka3zarenbHble ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpamMu

111 [TokazaTenbHbIE CUCTEMBI C
napameTpamu

112 Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C MapaMeTpamMu

113 Jlorapudmuaeckne CUCTEMBI C
napameTpamu

114 TpuronomeTpuueckre ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuuecKkre HEpaBeHCTBA C
napameTpamu

116 TpuronHomeTpuuecKue CUCTEMBI C
napameTpamu
ITocTpoenue u uccienoBanue

117 MaTeMaTUYeCKUX MOJIENIEH peaTbHbIX
CUTYallMil C MOMOIIBIO YPAaBHEHUH C
napameTpamu
ITocTpoenue u uccienoBanue

118 MaTeMaTUYECKUX MOJIENEH peaTbHbIX

CUTYallHil C MOMOIIBIO CHUCTEM
YpaBHEHUH ¢ TapaMeTpaMHu




119

[ToctpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallUi C OMOIIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpamMu

120

KonrtponsHas pabora: "3anaum ¢
napamerpamu”

121

122

[ToBTOpeHue, 0600mIEH e,
cucTeMarusanus 3HaHui: "YpaBHeHus"
[ToBTOpEeHME, 0000IIEHNE,
cucrtemaTusanus 3Hanui: "YpaBHenus"

123

[ToBTOpeHme, 06001IEeHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHnI"

124

125

126

[ToBTOpeHme, 06001IEeHNE,
CHCTEMAaTH3aINsI 3HAHUH:
"HepaBencrsa"

[ToBTOpenue, 060061IeHNE,
CcHUCTEMaTH3alMs 3HAHWA:
"HepaBencrsa"

[ToBTOpenue, 06001IeHNE,
cUCTeMaTh3aIys 3HAHMM:
"Hepasencrsa"

127

[ToBTOpenue, o600mEHNE,
CUCTEMAaTH3alMsl 3HAaHUM:
"[IponsBonHas u €€ npuMeHeHue"

128

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3als 3HaHUH:
"[IpousBonHas u e€ npuMeHenue"




[ToBTOpenue, 06001EHNE,

129 CUCTEMAaTH3AIN 3HAHW:
"IIpousBosiHas u e€ npuMeHeHue"
[ToBTOpeHue, 06001IEeHNE,

130 cucreMaTru3anus 3HaHuit: "MHTerpan u
€ro npuMeHeHue"

131 [ToBTOpeHue, 0600mIEH e,
cucTeMaTu3anus 3Hanuii: "Oyakuun"

132 [ToBTOpEeHME, 0000IIEHNE,
cucreMaTtu3anus 3HaHui: "Oynkuun"

133 [ToBTOpeHme, 06001IEeHNE,
cucTeMaTtu3aius 3Hanuii: "Oynkuun"

134 HroroBas koHTpoIbHAs paboTa

135 Hrorosas koHTpoJIbHAsI paboTa

136 [ToBTOpenHue, 06001IEHNE,
CHCTEMaTH3aINsI 3HAaHUH
IToBTOpenue teMsl "KoopauHarsl

1 BEKTOpA Ha MJIOCKOCTH U B
nmpocTpaHcTae”

5 [ToBTOpenue Temsl "CxansgpHoe
IIPOU3BEICHNE BEKTOPOB"

3 [ToBTOpeHue TeMsbl "Boruncinenue yria
MEXy BEKTOPAMH B IIpOCTpaHCTBE"
IToBTOpEeHUE TeMbI "YpaBHEHME

4 pSIMOM, IPOXOIAILEH Yepe3 IBe
TOYKH"

5 VYpaBHeHHUE MIIOCKOCTH, HOPMaJb,

YpaBHCHHC IUNIOCKOCTHU B OTPE3KaAX




VYpaBHEHHUE JIOCKOCTH, HOPMaJb,

0 ypaBHEHHE IUIOCKOCTU B OTpe3Kax

7 BekropHoe nmpousseneHue

8 JIuHeliHbIe HEpaBEHCTBA, TUHEIHOE
IIPOrpaMMHUpPOBAaHUE

9 JInHelHbIE HEPABEHCTBA, JIMHENHOE
IIPOrpaMMUPOBaHHE

10 AHanuTHYeCcKue METO/Ibl pacyéra yria
MEX/1y IPSMbIMU B MHOI'OTPaHHHUKaX
AHanuTHYeCKue METO/Ibl pacyéra yria

11 MEX/1y TUIOCKOCTSIMH B
MHOTI'OI'paHHHMKaxX

12 dopMya pacCTOSSHUS OT TOYKH 10
IJIOCKOCTH B KOOP/AMHATaX

13 Haxoxnenue paccTossHuil OT TOYKHU 10
MIJIOCKOCTH B KyOe

14 HaxoxneHne paccTossHui OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIBHON TUPAMHUJIE

15 KonTponbhas padota "Ananuruyeckas
reomeTpus”

16 CeueHnst MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

17 CeueHnst MHOTOIPaHHUKOB: METOJ
CIIEJIOB
CeueHust MHOTOIPaHHUKOB:

18 CTaH/IapTHbIE TNIOCKOCTH, IEPECEUCHHUSI

MPpsAMBIX U IUIOCKOCTEH




19

[TapannenpHbIE IPSMBIE U TNIOCKOCTH:
MapaJljIeIbHbIE CEYEHUS

20

21

22

[TapannenpHbIE IPSMBIE U TUIOCKOCTH:
pacy€T OTHOILLIECHUI

HapannenLHHe IPAMBIC U IIJIOCKOCTH:
YIJIbl MEXAY CKPCHIWBAOIIUMHUCA
IIpAMBbIMHA

[lepnieHuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHAMMETPHH MHOTOI'PAaHHUKOB

23

[IepnenquKkynspHbIE IPSAMBIE U
IIJIOCKOCTH: TEOpEMA O TPeX
NEepIEHIUKYIIpax

24

[IepnenquKkynspHbIE IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIUIUH B
MHOT'OTPaHHUKAX

25

26

27

[ToBTOpEeHMe: mIomaIH
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIJIst
TJI01A 1M, COOOPaKEHUSI TIOT00MS

[ToBTOpEeHMe: mIomaIH
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
Ioaaen, cooopaxeHust moao0ous
[ToBTOpEeHMeE: MmIOMmAaIN
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIS
Ioaaen, cooopaxeHust moao0ous




28

[Tnomanu ce4eHuii MHOTOTPAaHHUKOB:
IUIOMIA/IA TTOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOpaXeHUs MOA00Hs

29

[Tnomaau cedeHuit MHOrOTPaHHUKOB:
TUIOIIATU TIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHUs MOT00MS

30

31

Kontposnbnas padota "[loBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTpaHHUKOB"

O06BéM Tena. O0BEM MPSIMOYTOIBHOTO
napaJuiesenuresaa

32

3ama4un 00 yaBOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPUCEKIIUH yTIiia

33

34

35

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJUIeIIeTTHIIe /1A

[TpuknaaHble 3a1a4u, CBSI3aHHbIE C
BbIUHCIIEHHEM 00BbEMa
IPSIMOYTOJIBHOTO MapajuleIenune1a

O0BEM npsIMOit TPU3MBI

36

CrepeomeTpruecKue 3a1a4H,
CBSI3aHHBIE C BHIYHCIIEHUEM 00bEMOB
MPSAIMOM TPU3MBI

37

38

[Ipuknaguele 3a1a4n, CB3aHHBIE C
00BEMOM MPSIMON MTPU3MBI
Brrunciaenue 006EMOB TEN ¢ ITOMOILBIO

ornpenenéHHoro uHrerpana. O0bEm
HAaKJIOHHOH IPU3MBbI




39

Brrurcnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaia. OobéM
MAPaMUIbI

40

®opmyia 00bEMa MUpPaMHUIbIL.
OTtHO1IEeHNEe 00BEMOB MTUPAMUJL C
O0IIKM YTIIOM

41

42

43

dopmyna 00bEMa MUPaMHIBL.
OtHoIlIeHNE 00BEMOB MTUPAMH]T C
O0IINM YTIIOM

CrepeomeTpHuyeckue 3a1au,
CBSI3aHHBIC C 00bEMaMH HAKIIOHHOM
HPU3MBI

CTGPGOMeTpI/I‘-IeCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMU IIupaMHuabl

44

[IpuknagHele 3a1a4u MO TEME
"O0BEMBI Te", cBA3aHHBIE C 00BEMOM
HAaKJIOHHOH IPHU3MBbI

45

46

[IpuknanHeie 3a1a4u MO TEME
"O0BEMEBI Tea", cBA3aHHBIE C 00BEMOM
HI/IpaMI/I]IBI

[Tpumenenne o6bEMOB. Boruncinenue
paccTostHUSA 10 IIIOCKOCTH

47

Kontponbras padota "O0nEM
MHOrOrpaHHuKa"

48

Hunmraaprdeckas MOBEPXHOCT,
o0Opa3syromue MUITHHIPHIECKON
IIOBEPXHOCTHU




Munuuap. [IpsMoit KpyroBod HUIMHAP.

49 IInomanp MOBEPXHOCTH LMIMHIPA
Konnueckas noBEpXHOCTB,

50 o0pa3yronme KOHUIeCKOH
nosepxHoctu. Konyc

51 Ceuenne KoHycCa IIIOCKOCTBIO,
[apaJuIeIbHOM IIIOCKOCTU OCHOBAHUS

52 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYyCa

54 [Tnomans 60KOBOM MOBEPXHOCTU U
IIOJIHOM ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEYEHHUH LMIMH]IPA,
KOHyCa
CrepeomeTpuueckue 3aa4 Ha

56 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEYEHHUH LMIMHIIPA,
KOHyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
LMIMHIPOM

58 IIpuknanHble 3a1a4u, CBSI3aHHBIE C
LMIMHIPOM

59 Cdepa u map

60 [lepeceuenue cheps! u mapa c

miockocThio. Kacanue mapa u cdepsl




IUIOCKOCTRIO. Bu u m3o0paxenue
mapa

61

[epecedenue cheps U miapa ¢
iockocThlo. Kacanue mapa u cdepbr
IUIOCKOCTBI0. Bun 1 n3o0pakeHue
mapa

62

63

VYpasuenue chepsl. [Lnomans chepsl u
e€ yacren

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aau Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUYCHHH TIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha
MJIOCKOCTH, BBIYUCIICHUS B
OKPYKHOCTH, CTaHJapTHBIE TTO100US

68

Pazauunsie KOM6I/IHaHI/II/I TCII
BpalICHUA U MHOTOTPAaHHUKOB

69

70

3amauu o Teme "Tera u MOBEpPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00béMe
MPSMOTO HUJIMHAPA

Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. Oobém
KOHyca

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BEIUUCIIEHHEM 00BEMOB
LWINHIpA, KOHyCa

76

77

78

[TpukinagHble 3312491 IO TEMe
"O06BEMBI U IJIOIIAN [TOBEPXHOCTEN

Ter"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
Imapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[IpuknanHble 3a1a4u MO TEMe
"O0BEMBI TEN", CBI3aHHBIE C 00BEMOM
mapa 1 riomaabio chepsl.
COOTHOINICHUS MEXTy TUTOIIAISIMHI
MMOBEPXHOCTEH U 00bEMaMH TIOI0OHBIX
Tel




79

80

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu mo100mm.
CrepeomeTpHuyuecKHe 3a1a4H,
CBSI3aHHBIE C BEIYHCIIEHHEM 00HEMOB
TEeJI U IUIOIIAJIEeH MOBEPXHOCTEN

KonTponbras pabora "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX TE"

81

82

83

JIBH>KEHUS POCTPAHCTBA.
OtoOpaxenusi. J[BUKESHUS U PaBEHCTBO
¢uryp. OOmme CBOWCTBa TBMKEHUH

Buabl nBukeHnil: napauiebHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKaJibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPSAMOK

[IpeobpazoBanus nomoous. [Ipsmas u
cdepa Ditnepa

84

I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE IBUKEHUS

85

86

87

Kontponbnas padota "BekTops! B
npocrpaHcrae”

Ob6o06maromiee nosropenue 11
MOHATUHN U METOIOB Kypca reOMeTpuu
10-11 knaccoB, cucTeMaTH3aINs
3HaHui: "[lapannenbHOCTh NPSMBIX U
IIJIOCKOCTEMN B IpOcTpaHCTBE"

O6o6mtaromee nosropenue 11
MIOHSITHI M METOJIOB Kypca T€OMETpUH




10-11 xmaccoB, cucTreMaTH3aIus
3HaHuii: "BekTopsl B mpocTpaHcTse"

88

O6o6maromee nosropenue 11
MOHATUI U METOAOB Kypca reOMeTpuu
10-11 kmaccoB, cucTreMaTH3aIns
3HaHui: "BekTopsl B npocTpaHcTBe"

89

90

91

92

93

O6o6maromee mosropenue 11
MOHATUH U METOAOB Kypca reOMeTpuH
10-11 xmaccoB, cucreMaTn3alus
3HaHui: "OObeM MHOrorpaHHuKa"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca reOMETpUU
10-11 xmaccoB, cucreMaTn3alus
3Hanuit: "O0beM MHOTOrpaHHUKA"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca r€éOMETPUHU
10-11 knaccoB, cUCTeMaTH3ALHS
3HaHui: "[lommanu NoBepXHOCTH U
00BEMBI KPYTIIBIX TET"

O6o06maromiee nosropenue 11
MOHATUHN U METOIOB Kypca reOMeTpuu
10-11 xmaccoB, cucTreMaTH3aIns
3HaHuit: "[lnomany moBepxHOCTH U
00BEMBI KPYTJIbIX TET"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

WroroBas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE 1
cUCcTeMaTH3aIlus 3HAHUI




96

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJIb B Pa3BUTUH
COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPHUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

238

18






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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