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OdenepanpHas pabovas mporpamMma mo ydeOHOMY TmpeameTry «MaTtemaTuka
(yrnyOnéuHplii ypoBeHb) (IpeaMeTHas o01acth «MaremaTtrka u nuHpopMaTrkay) (anee
COOTBETCTBEHHO — IMPOTPaMMa 10 MaTeMAaTHUKE, MATEMATHKA) BKITFOYACT MOSCHUTEIHHYIO
3aIHCKY, COJIepKaHUE OOY4YEHUs, IUIAHUPYEMBIE PE3YIbTaThl OCBOCHUS IMPOTPAMMBI
0 MaTeMaTHKe, TEMAaTHYECKOE MIIaHUPOBAHUE.

[TosicHuTeIpbHAS 3aMMCKa OTPaYKaeT OOIIHE TSN U 3a7a9d U3YYCHHUS MaTeMaTHKH,
XapaKTEePUCTUKY TICUXOJOTUYECKUX TMPEANOChUIOK K €€ H3YyYeHHI0 OOydaronuMucs,
MECTO B CTPYKType y4eOHOro IJiaHa, a TakKe MOJAXOJbl K OTOOpY CoJepx aHus,
K OIpEACIICHUIO ITUIAHUPYEMBIX pe3yJbTaTOB W K CTPYKType TEMaTHYECKOTO
TUTAaHUPOBAHUS.

Conepxanue OOydeHUS PACKPBIBAET COJEP)KATENbHbIE JIMHUHM, KOTOpHIE
npeayiaraloTcs JUisi 00sS3aTeIbHOTO M3YYEHUSl B KaKJIOM KJlacCe Ha YPOBHE CPETHEro
ob1ero oOpazoBaHusI.

[Inanupyembie pe3ysbTaTbl OCBOCHHS MPOrpaMMbl MO MaTeMaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIC PE3yJbTaThl 3a BECh IMEpPHOJl OOyUYEeHHs] Ha YPOBHE
CpemHero o0uiero oopasoBaHusi, a TaKXKe MPEIMETHbIC JOCTIKEHUS OO0ydarolierocs
3a KaXJIbIil TOJ] OOy4EHHS.

[Ipeamer «MatemaTuka» BKIIOYaeT Yy4eOHbIE Kypchl «Asredpa W Hauajia
MaTEeMaTUYECKOro aHaian3ay, «['eometpus», « BEepoITHOCTh U CTATUCTUKAY.

HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no mMatemMaTuke yriayOoJa€HHOTO YPOBHS ISl 00YJalONUXCsl HA YPOBHE
cpeaHero oOiiero o0pa3oBaHMs pa3paboTaHa Ha ocHoBe DenepanbHON padoueit
nporpamMmbl cpeaHero obuiero obpazoBanusi, PI'OC COO c yuéToM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUN, MPEABABISIEMBIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, U
Tpaguuuii poccuiickoro oOpa3oBanus. Peanuzanus mnporpaMMmbl MO MaTeMaTHKE
o0ecreurBaeT OBIAJCHUE KITIOUEBBIMU KOMIIETCHIIUSIMH, COCTABIISIIOIIMMHI OCHOBY JIJISI
CaMOpa3BUTHUA W HEMPEPHIBHOTO 0O0Opa30BaHUsl, IEIOCTHOCTh OOIIEKYIbTYpPHOTO,
JUYHOCTHOTO M TI03HABATEILHOTO PAa3BUTHS JTUYHOCTHOOYUAFOIIIHX CSI.

B mporpamme 1o maremarrke y4TeHbI UAeH U MonoxeHus « Konmenmuu pa3Butus
MaTteMaTudeckoro obOpaszoBanusi B Poccuiickoit ®enepanun». B cooTBeTcTBUM C
HA3BaHUEM KOHIICTIIIMM MaTeMaTU4ecKoe 00pa3oBaHUE JTOJDKHO, B YaCTHOCTH, PEIIaTh
3amady oOeCredeHs HEOOXOJUMOTO CTpaHE 4uciaa OOYy4alomUXCs, MaTeMaTH4YecKas
MOJITOTOBKA KOTOPBIX JOCTATOYHA JUISI MPOJOJDKCHUS OOpa30BaHUSA IO Pa3THYHBIM
HaIpaBJICHUSIM, BKJIFOYAs MPETNo/IaBaHie MAaTEMATUKH, MAaTEMaTHYECKUE UCCIIEIOBAHMS,
paboty B chepe MHPOPMAIIMOHHBIX TEXHOJIOTUH M APYTUX, a TakKe OOeCIeUCHHS
JUTSL K&KIO0TO 00YYaroIIerocss BO3MOKHOCTH JOCTHXKCHHUSI MAaTEMATHICCKON TTOATOTOBKH
B COOTBETCTBMU C HEOOXOJAMMBIM €My ypoBHeM. VIMEHHO Ha pemieHue JTHX 3a/1a4
HalleJIeHa MporpaMmMa Mo MaTeMaTHKe yriayOJIEHHOTO YPOBHS.

B snoxy mnudposoit Tpanchopmarmm Bcex cdep YEIOBEUECKOW MESITeIbHOCTH
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HEBO3MOXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOpolien
MaTEMaTUYECKOM MOATOTOBKUA. DTO OOYCIIOBJIEHO TEM, YTO B HAIIM JHU PACTET YMCIIO
CHELUAJIbHOCTEW, CBA3AHHBIX C HEMOCPEJICTBEHHBIM MPUMEHEHHMEM MaTEeMaTHKW: U B
chepe OHKOHOMUKHM, W B OH3HECE, W B TEXHOJOTUYECKHX OOJIACTIX, W JaXe B
ryMaHuTapHbix cdepax. Takum o0pazom, Kpyr oOydarommxcsi, i KOTOPBIX
MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM TNpeaMeToM, (yHIAMEHTOM OOpa3oBaHMUs,
CYILIECTBEHHO pacuupsiercs. B Hero BXoJsAT HE TOJNBKO 00ydYaroImuecs, TIaHuPYIOIIue
3aHMMAaThCsl TBOPYECKOM M UCCIENOBATENbCKOW pabOTOW B 0OOJACTH MATEMATHKH,
uHbOpMaTUKU, PU3NKHA, IKOHOMUKH U B IPYTHX O0IACTAX, HO U T€, KOMy MaTeMaTHKa
HY’KHA JUIsl UICTIOJIb30BAHMS B MPO(ECCUSIX, HE CBA3AHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTH MAaTE€MAaTUKH OOYCIIOBJIEHA TEM, YTO €€ MpPeAMETOM
ABIISAIOTCA (PyHAAMEHTaIbHbIE CTPYKTYphl HALIETO MHpA: IPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHbIE  OTHOILIEHUS, (YHKUMOHAJIbHBIE 3aBUCUMOCTH U  KaTerOpuu
HEONPeNeAEHHOCTH, OT NPOCTEHIINX, YCBAaWBAEMbIX B HEIOCPEACTBEHHOM OIIBITE, 10
JIOCTaTOYHO CJIOKHBIX, HEOOXOAMMBIX HJIsi Pa3BUTUS HAYYHBIX M TEXHOJOTMYECKUX
uaeil. be3 KOHKpEeTHbIX MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO NOHUMAaHUE MPUHIUIIOB
YCTPOMCTBA U HCHOJB30BAHMS COBPEMEHHOM TEXHUKH, BOCIPHUSATUE M UHTEPIPETALUS
pa3HOOOpa3HOW  COLUMAIbHOM, SKOHOMMYECKOH, MOJUTUYECKOW  HHPOpMAIUH,
Mano3(pQpexkTrBHA TOBCEIHEBHAs MNpPaKTUYECKas NeATeNbHOCTh. Bo MHOrmx cdepax
npo¢heCCUOHANBHOM JESTEIbHOCTU TPEOYIOTCS YMEHHS BBIIOJIHATH pACU€ThI, COCTABIISATh
QITOPUTMBI, TNPUMEHATH (POPMYJIbI, MPOBOJUTH TE€OMETPUUYECKUE U3MEpPEHUs U
NOCTPOEHUS, YUTaTh, 00padaThIBaTh, HHTEPIPETUPOBATH U MPEACTABIATH HH(HOPMALIUIO
B BUJI€ TaOJMII, AMATPaMM U rpapuKoB, MOHUMATh BEPOSATHOCTHBIIN XapaKTep cydyalHbIX
COOBITHI.

OnHOBpPEMEHHO ¢ pacliupeHreM cep MPUMEHEHHUsS MAaTeMaTUKU B COBPEMEHHOM
oOuiectBe BcE 0Oojee BaKHBIM CTAaHOBUTCS MAaTeMaTHMYECKUW CTHIb MBILIUICHUS,
NPOSIBISIIOUIMICS B ONpPENENEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3yuyeHus
MaTE€MaTUKU B apceHajd NPUEMOB M METOJOB MBIIIJIEHUS YEJIOBEKA €CTECTBEHHBIM
00pazoM BKIIFOYAIOTCS MHAYKIUS U AEAyKIHs, 0000IIeHHe U KOHKPETH3alusl, aHATIU3 U
CUHTE3, Kiaccuukanus u cucremMaTusanus, abctparupoBanre U aHaiaorusi. OObEeKTHI
MaTeMaTHYECKUX YMO3AKJIIOUEHUH, NpaBWjia HUX KOHCTPYMPOBAHHS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKHMX  IOCTPOEHUM,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopmynrpoBaTh, 00OOCHOBBIBATh W JOKAa3bIBATh CYXKICHUS, TEM CaMbIM (OPMHPYIOT
JIOTUYECKUW CTUIIb MbIIUIeHUd. Beaymas poib NpPUHALJICKUT MaTeMaTHKE B
(GbOpMHPOBAHUU ANTOPUTMUYECKON KOMITIOHEHTHI MBILIUICHUS M BOCHUTAHUU YMEHUUN
JNEUCTBOBATh MO 3aJaHHBIM  AJTOPUTMaM, COBEPLIEHCTBOBATh HW3BECTHBIE MU
KOHCTPYHpOBaTh HOBbIE. B mporecce pelieHusi 3ajad — OCHOBBI ISl OpraHu3aluu
yu4eOHOW JesTeIbHOCTH Ha YpPOKaX MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKas W
IPUKJIAJHAs] CTOPOHBI MBIIILICHUS.

OOyueHne maTeMaTUKe JAET BO3MOXKHOCTH Pa3BUBATH y OOYYaIOLIMXCS TOYHYIO,
palMoOHaNbHYI0O U MHGOPMATHBHYIO p€Yb, YMEHUE OTOMpPATh HamOoJiee MOAXOJSIINE
S3BIKOBBIE, CHUMBOJIMYECKUE, TpapUUYECKUe CPEACTBA MJIA BBIPAKEHUS CYXICHUA U
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HATJSAHOTO WX TpencTaBieHus. HeoOXoAMMbIM KOMIIOHEHTOM 0OIIed KyJIbTyphl B
COBPEMEHHOM TOJIKOBAaHHUHU SBJSIETCS O0Ilee 3HAKOMCTBO C METOJaMHU TO3HAHHS
JEHCTBUTENLHOCTH, TIPECTABICHNUE O MPEAMETE U METOAEC MAaTEeMAaTUKH, €r0 OTIUYUAX
OT METO/IOB €CTECTBEHHBIX M TYMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHHS
MaTeMaTHKU [UIsl pEIIeHUsT Hay4YHBIX W TMPUKIAAHBIX 3a7ad. Takum 00pazowm,
MaTeMaTH4ecKoe 00pa30BaHHE BHOCHUT CBOM BKJIaJ B (hOPMUPOBAHHME OOIIEH KYJIbTYpHI
YEJI0BEKa.

N3yyenne MareMaTWKu CIOCOOCTBYET ASCTETUYECKOMY BOCHHUTAHHUIO YEIOBEKa,
NOHUMAHUIO KPAaCOThl W U3SIIECTBA MATEMAaTHUYECKUX PACCY>KIEHUN, BOCHPUSITHIO
reOMETPUYECKUX (POPM, YCBOCHUIO UJIEH CUMMETPHH.

[TpuopurerHsiMu nensiMu 00yueHus marematuke B 10-11 kitaccax Ha yriay0inéHHOM
YPOBHE MPOJIOJIKAIOT OCTABATHCA:

dbopMHpOBaHHE IEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHSATUH (YMCIO, BEIUYHMHA,
reoMeTpuueckas (urypa, TEpeMEHHas, BEPOSATHOCTb, (YHKIHS, MPOU3BOTHAS,
UHTETpall), 00ECIeunBaOIIUX IPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MaTEMaTHUECKOIO
00pa3zoBaHus 00YUYaIOIINXCS;

HOJBEJCHUE OOyJaroluxcsd Ha JOCTYIIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTEMAaTHKU U OKPY’KAIOLEro MUpa, NOHUMAHUIO MAaTEMAaTUKH KaK 4acTH
oO11eil KyJIbTyphl YEJIIOBEUECTBA,

pa3BUTHE MHTEIUIEKTYalIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH oOydarouiuxcs,
N03HABaTEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUHN, KPUTUUYHOCTH MBIILICHUS,
UHTepeca K M3YyYeHHUI0O MAaTEMaTUKH;

dopmupoBanrne (GYHKIIMOHATBPHOW MATEMaTHUYECKOH TpPaMOTHOCTU: yMEHHS
pacrmo3HaBaTh MAaTEMaTHYECKHE ACTEKTHl B PEalbHBIX JKU3HEHHBIX CHUTYAIUSX U MPHU
U3y4YEHUU  JIpYyrMX  Y4eOHbIX  MPEAMETOB, TMpPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyIHpoBaTh WX Ha s3bIKE MAaTeMaTUKU H  CO3/1aBaTh
MaTeMaTHUYeCKUe MOJEIHN, MPUMEHITh OCBOCHHBIM MaTeMAaTW4YeCKUH ammapaTr s
pelIeHHs TMPaKTHUKO-OPUEHTUPOBAHHBIX 3a/ay, HWHTEPIPETHUPOBAaTh U OLEHUBATh
MOJTyYEHHBIC PE3YIbTATHI.

OCHOBHBIMH JIMHUSIMHU cojiepkaHusi MmaTemaTuku B 10—11 kiaccax yriayO0iaéHHOTO
ypoBHsL  sABIsAIOTCA: «Yucna ©W BbIYUCIEHUS», «Aunrebpay («Anredpandeckue
BBIPOKEHUS», «YpaBHEHHS U HEpaBEHCTBa»), «Havama maTeMaTHYECKOro aHallu3ay,
«T'eometpus»  («['eomerpuyeckue ¢urypsl W HX  CBOMCTBa», «V3Mepenue
TE€OMETPUUYECKUX BEIUYHHY»), «BepoATHOCTP W cTaTucTUKa». J[laHHBIE JHUHUK
pa3BUBAIOTCS MapaIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJHAKO
HE HEe3aBHCHMO OJIHA OT JIPYTOii, a B TECHOM KOHTaKTe U B3auMoaeicTeuu. Kpome 3toro,
X OOBEIUHSET JIOTMUECKas COCTABIISIONIAS, TPAIAUIIMOHHO MPHCYIIAas MaTeMaTUKE H
OPOHU3bIBAIONIAs BCE MAaTeMaTH4YeCKHe Kypchl U COAEpXKaTelbHble JIMHUU.
CdopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHSITHUIMU:
onpezesieHue, akcuoma, Teopema, CJEICTBHE, CBOWCTBO, NMpPU3HAK, J0KA3aTeIbCTBO,
PaBHOCUJIbHbBIE bOpMyIHpPOBKH,  YMEHHE dbopMmynupoBath ~ 0OpaTHOE W
MPOTHUBOIOJIOXKHOE  YTBEPXKACHUE, TMPUBOJUTH MHPUMEPHl U KOHTPHPUMEPHI,
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UCTIONIB30BaTh METOJl MAaTEeMAaTHYeCKOW WHAYKIWW, MPOBOJIUTH JOKa3aTelbHbIC
paccyXIeHHss TpU peHIeHWH 3a]ad, OICHMBAaTh JIOTUYECKYIO IPaBHIBHOCTH
paccyXKIeHHI» OTHOCHTCS KO BCEM y4eOHBIM KypcaM, a (hOpMHUpPOBAHHE JOTHUYECKUX
YMEHUH pacmpeiensercs M0 BCEM TojJaM OOYYCHHsS Ha YpPOBHE CPEIHEr0 OOIIEro
00pa3oBaHUs.

B cootBerctBuu ¢ ®I'OC COO maTemaTHKa SBISIETCA 00s3aTeIbHBIM PEIMETOM
Ha JIaHHOM YypoBHe oOpa3oBanusi. Hacrtosmeil mnporpamMmmoll 1O MaTeMaTuKe
npeaycMaTpuBaeTcs H3ydeHHe ydeOHoro mpenmera «MaTemaTuka» B paMKax TpEX
y4eOHBIX KYpCOB: «Anredpa W Hayajla MaTeMaTH4IeCKOTO aHam3ay, «['eomeTpusi»,
«BeposarHocts u cratuctuka». @opMHpOBaHNUE JIOTUUYECKUX YMEHHUH OCYIIECTBISIETCS
Ha TIPOTSHKEHHH BCEX JIET OOyYeHHUs Ha YpPOBHE CpeaHero ofmiero oOpa3oBaHUs, a
AIIEMEHTHI JIOTUKHU BKIJIIOYAIOTCS B COJIEp)KAaHME BCEX HA3BAaHHBIX BBINIE Y4YEOHBIX
KypCOB.

OOmiee KOJMYECTBO 4YacOB, HAIMPABICHHBIX HAa W3yYEHUE MATEMAaTUKHA Ha
yriyoinennoM yposae — 544: B 10 kiacce — 272 4daca (8 yacoB B Henenmo), B 11 kiacce —
272 Jaca (8 JacoB B HEJICITIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaIaHCKOro BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMM OOYYAIOIIETOCsS KaK aKTHBHOTO M
OTBETCTBEHHOTO WIEHA POCCUHCKOro OOIIEeCTBa, MPEJCTABICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABJICHUM, MPOIIEAYP IPAKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U JIPYTO€), YMEHHUE B3aUMOJCHCTBOBATH C COIMATBLHBIMH
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOpPMUPOBAHHOCTh POCCUUCKOM TPaKIaHCKOM UIACHTUYHOCTH, YBAXKECHUS K
MpONUIOMY U HACTOAIIEMY POCCHUMCKOM MATEMAaTUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTH)KEHUAM POCCUMCKUX MATEMATUKOB U POCCUHMCKOM MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE JTUX JOCTHKEHUM B JPYrUX HayKax, TEXHOJOTuAX, cdepax
DKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, CHOpMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, ATHUYECKOrO TIOBEIEHHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTHKEHUW HAayKH MU JEATEIbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOIO
BKJIaJ]a B IOCTPOEHHE YCTOWYMBOrO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOYasg JCTETUKY MATEMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3a7ay, PEUICHUH, pacCyKIE€HUH, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM aCIIEKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTeMAaTHUUECKHE 3HAHUS B HHTEpecax
3I0pOBOTO W 0e30MmacHOro0 o0Opasza JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3JI0pPOBBIO  (3I0POBOE MHUTaHWE, COAJaHCHPOBAHHBIA PEXHUM 3aHATHA M OTJIbIXa,
perynspHas Gundeckas akTHBHOCTb), (U3HUECKOE COBEPIICHCTBOBAHNE TIPH 3aHIATHSIX
CIIOPTUBHO-03/I0POBUTEIBLHON JIESITEIIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH TPYAOIIO0US, HHTEPEC K Pa3IUIHBIM
chepam TmipodecCUOHAIBHOW JEATEbHOCTHU, CBS3aHHBIM C MaTeMaTUKOM U eé
NPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC ILIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHMIO W CaMOOOpPa30BaHUIO HA TPOTSHKEHUW BCEH JKU3HHU,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUU MPAKTHUECKUX 3a7ad MaTEeMaTHUECKON
HaIpPaBJIEHHOCTH;



7) 3K0JIOTHYECKOT0 BOCTIMTAHUSI:

c(hOPMHUPOBAHHOCTH IKOJOTHYECKONW KYJIbTYPHl, TOHUMAaHNUE BIUSHUS COIMAIBHO-
IKOHOMHYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COITUAIILHON CPeIbl, OCO3HAHUE
r1o0ambHOTO  XapakTepa JKOJOTUYECKUX MpoOJeM, OpHEHTallds Ha MPHUMEHEHUE
MaTeMaTHYECKUX 3HAHWW JUIs pelIeHHs] 3ajad B OO0JacTH OKPYXKAIOUIEH Cpemsbl,
IUTAHWPOBAHKUE TIOCTYITKOB M OIICHKH WX BO3MOXKHBIX IOCIICJACTBHUA JIJISI OKPYIKAIOIICH
CpeIbl;

8) HeHHOCTH HAYYHOT' O TIO3HAHMA:

C(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU U OOILECTBEHHOM MPAaKTUKU, IOHHMMAaHUE MaTEMaTHYECKON HAyKHU Kak
cdepbl YeTOBEYECKOM AeSITeIbHOCTH, 3TANOB €€ pa3BUTHUA M 3HAYUMOCTHU JIJISl PA3BUTHUSA
LUMBUJIM3ALIMM, OBJIAJICHUE SI3bIKOM MAaT€MAaTHUKU U MaTeMaTHYECKON KyIbTYpOll Kak
CPEICTBOM  IIO3HAHMS  MHUpPA, TOTOBHOCTb  OCYIIECTBISATH  IPOCKTHYKO U
UCCJIEI0BATENBCKYIO JI€ATEIbHOCTh UHANBUIYAJBHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrare u3yueHuss MaTeMaTUKUA HAa YPOBHE CpPEIHEro oOuiero oopazoBaHUs
y oOyuaromierocss OyayT cpopMHpoBaHbI MO3HABATENbHBIE YHHBEpPCAJIbHbIE YUEOHBIE
NEUCTBUS, KOMMYHUKATHBHBIE YHUBEpCAIbHbIE Y4EOHbIE JIEUCTBHS, PETYJISTUBHbBIE
yYHHUBEpCaJIbHbIC yUeOHbIE AEHCTBUSI, COBMECTHAS 1€ATEIbHOCTb.

ITo3HaBaTe/IbHbIC YHUBEpPCAJbHbIE Y4eOHbIC ACHCTBUS
ba3oBble joruvyeckue 1eHCTBU:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKK MAaTEMAaTHYECKHX
O0OBEKTOB, MOHATHI, OTHOUIEHHH MEXAy MOHATUSAMHU, (POPMYIUPOBATH ONpEACTICHUS
NOHSATUN, YCTAaHABJIMBAaTh CYIIECTBEHHBIN MpPU3HAK KJIacCU(PHUKAIMK, OCHOBAHMS MJIs
000011IeHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpHIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U W IPOTHUBOPEUYUS B
dakrax, HaHHBIX, HAONIONEHMUSIX U YTBEPXKACHUSX, MpeasiaraTb KpPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEUHNIL;

JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHHUH, YMO3AKIIOYEHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEBHO JOKAa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMble U OT MPOTHUBHOTO), BBICTPAUBATH APTYMEHTAIMIO, MPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

BBIOWpATh COCO0 pelieHus yuyeOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOANIMNA C YYETOM CAMOCTOSTEIBHO BBIJEICHHBIX
KPUTEPUEB).



ba3oBble ucciaenoBaTe/ibCKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HUCCJIENOBATENbCKUI WHCTPYMEHT IO3HAHUS,
(bopMyIHUPOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTHBOPEUHE, MPoOIeMy, YCTaHABIUBATD
HCKOMOE U JJaHHOE€, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA OJKCIEPUMEHT, WCCIICOBAHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIEHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSATEIbHO (OPMYIHPOBAaTh OOOOIICHUS W BBIBOJABI IO pPE3yJIbTaTaMm
MPOBENEHHOTO HAOJIOJEHUS, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTh MOIYUYEHHBIX
pe3ynbTaTOB, BHIBOJIOB U 0000IIECHMI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a TaKXKEe BBIIBUIaTh
MIPEATOI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISIBIIATH Je(DUIMTHI HH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U JJIA peuieHus 3a/1auu;

BBIOMpPATh HMH(MOpPMALMIO U3 HMCTOYHUKOB PAa3JIUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETHUPOBATh MH(DOpPMALMIO PA3IUYHBIX BUIOB U (HopM
IIPE/ICTABIICHNUS];

CTPYKTYpUpPOBaTh HWH(MOPMALIMIO, MPEICTaBIsATh €€ B pa3iMuHbIX (opMmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HAJEXKHOCTh MH(POPMALMHK MO CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe eiiCTBUMA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBUAMH
U LEISIMU OOILIEHNUs, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOJy PELUEHUs 3a]1a4yl, KOMMEHTHUPOBATH
MOJIyYeHHBIN PE3YJIbTAT;

B Xo0Ae OOCYyXIEHHMs 3aJaBaTb BOIPOCHl IO CYLIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auM, BbICKA3bIBaTh MJIEH, HAlIEJICHHbIE HA MOMCK pEIICHHUs,
COMOCTAaBIIATh CBOM CYXXJEHUS C CYXIEHUSMU JPYIMX YYaCTHUKOB JIMAJora,
0OHAapyKMBaTh Pa3IMuME U CXOACTBO MO3UIIMI, B KOPPEKTHON Popme (popMyInpoBaTh
pa3HoOIJIacus, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyJbTaThl PEIICHUs 3aJadd, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4E€TOM 3aj1ay
NpPE3eHTALUN U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe YHHMBEpPCAJIbHbIC Y4eOHbIE JEHCTBUS
Camoopranuzamnus:

COCTaBJISITh IJIaH, aJITOPUTM PEIICHUS 33]Ia4H, BHIOMPATH CIIOCO0 PEIIeHUs C yIETOM
UMEIOIIUXCS PEeCYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHpOBaTh U
KOPPEKTUPOBATh  BapWaHThl  pEIIeHWA ¢  y4€TOM  HOBOW  wmH(pOpmarmu.



CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU ITIO3HABATEIBbHOW pPE(IECKCHUM KaK OCO3HAHUS COBEPIIAEMBIX
JNCHUCTBUM W MBICIUTENBHBIX TIPOIECCOB, WX pPE3yJbTaTOB, BIAAETh CIOCOOAMH
CaMOIIPOBEPKH, CaMOKOHTPOJS Tpolecca U pe3yibTaTa pelIeHUs MaTeMaTHYeCKOu
3aauu;

MpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH 3aJauH,
BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBAaTh COOTBETCTBHE pe3ysbTaTa IEMU U YCIOBHUSM, OOBSCHATH MPUYMUHBI
JOCTIKEHHS MITH HEJIOCTHKECHHUS Pe3yJIbTaTOB 1A TEIbHOCTH, HAXOAUTh OIIUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITEJIbHOCTD:

MMOHKUMATh U UCTIONB30BaTh MPEUMYIIIECTBA KOMaHAHON U MHIUBUAYAJILHOU PabOThI
NP PCEIICHWH YYCOHBIX 3aJlad, NPUHUMATH I1eJIb COBMECTHOM JESATEIbHOCTH,
IJIAaHUPOBATh OPraHU3AIMI0O COBMECTHOM paboThl, pacmpeAessaTh BHIBI padoT,
JIOTOBapHUBaThCsl, OOCYKJaTh IIPOIECC W pe3ydabTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B TPYINIOBBIX (opMax paboTel (0OCYXaeHUs, OOMEH MHEHHH,
«MO3TOBBIC IIITYPMBI» U UHBIC), BBITIOIHATH CBOIO YAaCTh Pa0OTHI M KOOPAMHUPOBATH CBOU
JNEUCTBUS C APYTUMHU WICHAMHU KOMAaH/Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIUIA
MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

IIpeaMeTHbie pe3yabTaTbl OCBOCHMS (denepanbHOl pabodeil mporpamMmbl MO
MaTeMaTHKe MPEeICTABIICHBI TI0 To1aM OOYYEeHHs B paMKaX OTACNIbHBIX YU4eOHBIX KYpCOB
B COOTBETCTBYIOIIUX paszzenax HACTOSIIIEN IIPOTPAMMBL.



OEJNEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJBHASA 3AIIMCKA

VYyebnblll Kypc «Anredpa u Hayajga MaTeMaTUYECKOTO aHAIU3a» SBIISIETCS OJHUM
U3 HamOoJjee 3HAUYMMBIX B IMPOrpaMMe CpelHero oOmiero oOpa3oBaHHsA, MOCKOIBKY,
C OJHOW CTOPOHBI, OH 00ECTeYMBaET MHCTPYMEHTAIbHYIO 0a3y Ui M3Y4YeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYyroil CTOpPOHBI, (OPMHUPYET JIOTHYECKOE U
abCTpakTHOE MBIIUICHHE OOYydYalolMXCsl Ha YPOBHE, HEOOXOAWMOM MJii OCBOCHHS
uH(OpMATUKH, OOIIECTBO3ZHAHUS, WCTOPUM, CIOBECHOCTH W JPYrUX AUCHMIUIUH. B
pamMKax JaHHOTO y4eOHOro Kypca oOydaroliuecs: OBJaI€Bal0T YHUBEPCATbHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpas (OpMyJIupyeT CBOU JOCTHXKEHHS B MAaTEMAaTHYECKOU
dbopwme.

VY4eOHblll Kypce anreOpbl 1 HaYaja MaTeMaTUYECKOro aHaJIN3a 3aKjIaJblBAET OCHOBY
JUI  YCHEIIHOTO OBJAJCHUS 3aKOHaAMH (QU3UKHU, XUMHH, OHOJOTUH, MOHUMaHUS
OCHOBHBIX TEHICHIMHA pa3BUTHS SKOHOMUKH M OOIIECTBEHHOM >KM3HH, MO3BOJISET
OpUEHTHUPOBAThCA B COBPEMEHHBIX ULU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIONb30BaTh WX JJIs JajbHeliiero oOpa3oBaHMsT W B IOBCEAHEBHOM
Ku3HU. B TO Ke Bpems oOBiajeHHE aOCTPaKTHBIMM M JIOTUYECKH CTPOTUMHU
KOHCTPYKIUSIMU anreOpbl U MaTeMaTHYECKOro aHaliu3a Pa3BUBAET YMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTHMHHOCTH, J0Ka3bIBATh YTBEPXKJIEHUSC MOMOLIBIO
UHAYKIUU U pacCyXJ1aTh NEAYKTHUBHO, UCIOIb30BaTh 0000IIEHHE U KOHKPETU3AIMIO,
abcTparupoBaHue U aHAJIOTHIO, (POPMUPYET KPEaTUBHOEH KPUTHUUECKOE MBIIIIICHHE.

B xone nzydenus yueOHOro Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHATIN3a)
oOy4aronyecs MoJy4atoT HOBbIM OIBIT PEIICHUS MPUKIIAIHBIX 33]1a4, CAMOCTOATEIbHOTO
NOCTPOEHUSI MAaTEMATHYECKUX MOJENEH peaJbHbIX CUTYyallMi, WHTEPIPETALUN
NOJIYYEHHBIX PELIEHUM, 3HAKOMATCS ¢ IPUMEPAMH MAaTeMATHYECKUX 3aKOHOMEPHOCTEH
B [IPUPO/JIE, HAYKE U UCKYCCTBE, C BBIAAIOIIUMUCA MATEMATUYECKUMU OTKPBITHSMH U UX
aBTOPAMH.

VY4eOHbIil Kypc 00J1aJaeT 3HAUUTETbHBIM BOCIIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBI
peanu3yeTrcss Kak depe3 Y4YeOHBIM Marepual, CHOCOOCTBYIONUN (HOPMUPOBAHHUIO
HAyYHOT'O MUPOBO33PEHUS, TAK U Yepe3 crielnuKy yueOHO! AesTeNbHOCTH, TpeOyroniei
IPOJOJKATEIbHON KOHIEHTPALMM BHUMAHUSA, CaMOCTOSITENIbBHOCTH, AKKypaTHOCTH M
OTBETCTBEHHOCTH 3a NOJIyYEHHBIA PE3YNIbTaT.

B ocHoBe Meroauku oOyudeHus ainredpe M HayajgaM MaTeMaTHYeCKOro aHajau3a
JICKUT IEATEbHOCTHBIA MPUHIUIT 00yUYEHUS.

B crpykType yuebHOoro kypca «Anrebpa v Hayajsa MaTeMaTUYECKOTO aHAIU3a»
BBIJICJIEHBI CJIEIYIOLIUE COAECPKATETbHO-METOANYECKUE TUHUM: «HHCIIa ¥ BEIYUCTIEHUS Y,
«Dynkun u Tpaduxku», «YpaBHEHUS W HEpaBeHCTBa», «Hauama matemaTmdeckoro
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aHanm3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COIEPKATEIHHO-METOINYECKUC
JVHUHA U3y4YaloTcs Ha MPOTSHKEHUM IBYX JIET OOYYCHHsI HA YPOBHE CPEAHEro OOIIero
00pa3zoBaHMsI, €CTECTBEHHO JOIOIHSS IPYT Apyra W MOCTENEHHO HACHIIAsICh HOBBIMU
TeMaMH W paszaeniaMu. J[aHHBINH y4eOHBIA KypC SBISCTCS WHTETPATUBHBIM, TTOCKOJIBKY
o0BeTMHSET B cebe comeprkaHne HECKOJIBKIMX MaTEMaTHUECKUX IUCIUIUIMH, TAKUX KaKk
anredpa, TPUTOHOMETPHSI, MATeMAaTUYECKUN aHAJIA3, TEOPUS MHOKECTB, MATEMAaTHUYECKast
joruka u apyrue. [lo Mepe Toro kak oOydJaromuecs OBJIaJeBalOT BCE Oojiee MMPOKUM
MaTeMaTHYECKUM  ammapaToM, Yy HUX  TIOCIEAOBaTelIbHO  (QOpPMHUpPYETCS U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENb PEATbHOW CHUTYaIlWH,
NPUMEHATHh 3HAHWS, TOJYYCHHBIE TPH HW3YYCHHH Y4eOHOTO Kypca, Ui PEIIeHUs
CaMOCTOSITENIbHO  COPMYJIMPOBAHHOM  MaTeMaTHMYecKOM  3agadd, a  3aTeM
UHTEPHPETUPOBATH CBOM OTBET.

ConepxxarenpHOo-MeTOUYeCKass JIMHUS «Yucina W BBIYUCICHHS» 3aBepIIacT
dbopMHpOBaHWE HABBHIKOB WCIOJIB30BAHMS JICHUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOuiero ooOpaszoBanHusi. Ha ypoBHe cpenHero o0iero
obOpazoBaHmsl 0c000€ BHUMaHHUE yaelseTcs (OPMHUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX
BBIYHCIICHUM, BKJIFOYAIOIINX B CE0S WCMOJIb30BaHKUE PA3IUYHBIX (OPM 3aIUCH YHCTIA,
yMEHUE JieJlaTh NPUKHUIKY, BBIIOJHATh NPUOIMKEHHBIE BBIYMCICHUSA, OIICHUBATh
YUCJIOBBIC BBIPOKCHHS, padOTaTh C MaTEeMaTHYCCKHUMU KOHCTAaHTAMH. 3HAKOMBIE
00yJaronmMcsi MHOKECTBA HATYpalIbHBIX, IEJIbIX, PAIMOHAIBHBIX U JEHCTBUTEIBHBIX
YHUCEN JOTOTHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaXa0M U3 3THX MHOXKECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My CHEIM(PUUECKHE 3aadd U OTepaliu: JeJICHHE
HaIleJ0, ONEPUPOBAHME OCTATKAMH Ha MHOKECTBE IICJIBIX YHCEN, 0COOBbIE CBOMCTBA
palMOHANBHBIX WM HWPPANMOHATIBHBIX YHCEN, apu(PMETHUYECKHUE OIepalui, a TakKke
U3BJICUCHHUE KOPHS HATypajJbHOM CTEMEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCE].
brnaromapsi mocienoBaTeIbHOMY PACHIUPEHUIO Kpyra UCIHOJIb3yeMbIX YHCET W
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHHUS I PCIICHUS pa3IMYHBIX 3a7ad
dbopmupyeTcsi TpEeACTaBICHHE O EAMHCTBE MATEMAaTHKHW KaK HayKu W €€ pOJH B
MOCTPOCHUU MOJENIEH pealbHOTO MHUpa, IMUPOKO HCIHOIB3YIOTCS 0000IIeHne u
KOHKpETH3aITHSI.

JIunus «YpaBHEHMS U HEPABEHCTBA» PEaTU3yeTCsl Ha MPOTSHKEHUH BCErO O0yUCHHUS
Ha ypOBHE CpeIHero o0Iero oopa3oBaHusi, TOCKOIBKY B KaXIoM paszzaeine [Iporpammer
MPETYCMOTPEHO pEIlIeHHe COOTBETCTBYIOIMX 3amad. B pesymnprate oOyuaromuecs
OBJIQJICBAIOT PA3IMYHBIMA METOJIaMU PEIICHUS PaIlMOHAIBHBIX, HPPaIlMOHAIBHBIX,
MTOKAa3aTeNIbHBIX, JJOTapU(PMUICCKUX U TPUTOHOMETPUICCKUX YPaBHEHUH, HEPABCHCTB U
CHUCTEM, a TaKXe 3a7ad, CcojAepKalux mapaMerpbl. [lomydeHHBIE yMEHHUS MIUPOKO
UCITOJIB3YFOTCS TIPH UCCJICAOBAHUK (DYHKITUI C TTOMOIIBIO MPOU3BOIHOM, TIPH PEIICHUN
NPUKJIAAHBIX 3a7a4 U 33/7a4 HAa HAXOXKICHUE HAMOOJBINNX W HAWUMEHBIINX 3HAYCHUN
dbynknuu. JlaHHas copepkaTenbHas JIMHUS BKIIOYAeT B ceOs Takke (GOpMHUpPOBAHUE
YMEHUH BBIONHATH pacdy€rel 1Mo (GopmynaM, MpeoOpa3oBaHUS paIMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TakKKe BBIPAKCHU,
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COJIep)KalIMX CTerneHn u Jorapudmel. brnarogaps u3yudeHuio anreOpandecKkoro
MaTepuanga MPOUCXOANUT JalbHEWIEe pPa3BUTHE AJITOPUTMHUECKOIO U aOCTPAaKTHOIO
MBIIUICHUS 00yYarommxcsi, GOpMUPYIOTCS HABBIKH JETYKTUBHBIX pacCyKICHUH, paboThI
C CUMBOJIbHBIMU (hOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBHCUMOCTEH B BUJE
paBEHCTB W HepaBeHCTB. AnreOpa mnpeuiaraetT >(QQeKTUBHbIE HHCTPYMEHTHI IS
peleHnss NPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJay, HArJSJHO JIEMOHCTPHUPYET
CBOM BO3MOYXHOCTH KakK 3bIKa HAyKH.

CopepxarenpHo-MeTOMYecKass JUHUA «DyHKUMH W TpaduKW»  TECHO
HeperseTaeTcs ¢ JpyruMH JIMHUSAMU y4eOHOIO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  IOCJIEIOBAaTEIbHOCTh ~ HM3y4EHHs  Marepuana. V3ydeHune  CTENEHHOM,
MOKa3aTeNbHOM, JIOTapU(PMUUECKOH U TPUTOHOMETPUUECKUX (DYHKIUH, UX CBOWMCTB U
rpauKoB, HCHOJb30BaHUE (YHKUMN [ pemieHus 3aJad U3 JApYyrux y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBSI3aHO KAaK ¢ MATEMAaTHYECKUM aHAJIU30M, TaK U
C pElIeHHEM YypaBHEHMI W HepaBeHCTB. llpu 3TOoM Oosbllioe BHMMaHHWE yHaeNseTcs
(OpMUPOBAHNIO YMEHHUS BBIpAXaTh (POpMYJaMHU 3aBUCUMOCTH MEXAY pa3IMUYHbIMU
BEJIMYMHAMU, UCCIEAO0BATh MOJyYEHHbIE (PYHKIWHU, CTPOUTH UX rpaduku. Marepuan
9TOM CONEPIKATEIBHON JIMHUM HALEJICH HA Pa3BUTUE YMEHUN U HaBBIKOB, MIO3BOJIAIOIINX
BBIPAKATh 3aBUCUMOCTH MEXJY BEJIMYMHAMH B Pa3IMYHON (popMe: aHaIMTHYECKOM,
rpadguueckoil u cinoBecHor. Ero nzyuenue cnocoOCTBYeT pa3BUTHIO aJlTOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOLIEHHI0 W  KOHKPETH3alUH, MCIIOJIb30BAHUIO
aHaAJIOTHM.

ConepxarenpHas mauHuA «Havama MaremaTHdeckoro aHanusa» IO3BOJIAET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK M MPUKIAAHBIX 3a1ad,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTbh CTPOUTH IpapuKu
CJIOKHBIX (PYHKIMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHBIIINE 3HAU€HUs1, BBIUUCIATD
wiowaan GUryp u oObEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHUs mpolieccoB. lanHas
CoZepIKaTeNIbHas JMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH ITOCTPOCHUSA MATEMATUYECKUX
MOJENEN peaNbHbIX CUTyalud, TMO3BOJSAET HAXOAWTh HAWJIy4lllee pEIICHUE B
NPUKIAJAHBIX, B TOM YHCIE COLHUAIBHO-3KOHOMUYECKUX, 3aJadax. 3HAKOMCTBOC
OCHOBaMH MAaTeMaTUYECKOTO aHaju3a CIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOIO,
(OpMaJIbHO-JIOTUYECKOTO W KPEAaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacIio3HaBaTh NPOSIBJICHUS 3aKOHOB MATEMAaTHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyyaroiuecs y3HAIOT O BBIJAIOIIMUXCS PE3YNbTATaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYEeCKasl JTMHUA «MHOXECTBA U JIOTHKa» BKIIOYAeT B ceOs
AJIIEMEHTHI TEOPUHM MHOYKECTB U MAaTEMATHUYECKOM JIOTUKHU. TeOopeTUKO-MHOKECTBEHHBIE
IIPEACTABICHNS] TPOHM3BIBAIOT BECh KypC UIKOJIBHOM MAaTeMaTUKU M IPEMJIararoT
HanOoJiee YHHUBEPCAJIbHBIN S3bIK, OOBEAMHSIONIMN BCE pa3iesibl MaTeMaTUKU U €€
IIPUJIOKEHNUI, OHU CBSI3BIBAIOT PA3HbIE MATEMATUYECKHUE TUCLUIUIMHBI U UX TPUIIOKEHUS
B eauHoe uenoe. I[loaromy BaKHO 1aTh BO3MOXKHOCTH OOydaromeMycsh MOHUMAaTh
TEOPETUKO-MHOXXECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMaTUKH M HCIOJIB30BaThb €ro
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JUTSI BBIPQXKEHUSI CBOMX MBICTEH. J[pyruM Ba’KHBIM MPU3HAKOM MaTeMaTHKU KaK HAyKU
clenyeT TpU3HATh CBOMCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHMM U CIlIEJOBaHUE
ompeneEHHBIM TPaBUaM TIOCTPOCHUS JTOKA3aTeIhCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTEMaTUYECKOM JIOTUKHA  CIOCOOCTBYET Ppa3BUTHIO  JIOTHYECKOTO  MBINIJICHUS
o0yyJaroumxcsi, MO3BOJISIET UM CTPOUTHh CBOM PACCYXKIACHUS HAa OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIICHUS.

B yueOHOM Kypce «Anredpa u Hauajga MaTeMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPhIE TPHU3BAaHBI CIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB MOCTPOCHHUS MOJENICH peajbHbIX CUTYyallud, UCCIEAOBaHUS
ATUX MOJENIed C TIOMOIIBIO ammapara aiareOppl M MaTeMaTHYeCKOro aHaju3a,
UHTEPHPETAUU TOJYYCHHBIX pe3yibTaToB. Takue 3afaHusi BIUICTEHBI B KaxIbld
U3 Pa3leNioB NPOrpaMMbl, IMOCKOJIBKY BECh MaTepuall y4eOHOro Kypca IIMPOKO
UCIIOJIB3YETCSl  JJI  PEIICHHWsS] TPUKIATHBIX 3amad. llpm  permeHun peaabHBIX
MPAKTUYECKUX 3aj7a4 00yJaronIruecs: pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCsi, HUCMOJb30BaTh aAHAJOTHUIO, O0000IaTh W
KOHKPETH3UPOBATh MpolOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABHIKOB PEIICHUS
NPUKJIAJAHBIX 3aJlad OpPTraHu3yeTcs B MPOIECCe U3Yy4YeHHUs BCEX TeM yd4eOHOTo Kypca
«Anrebpa u Havajia MaTeMaTHIECKOTO aHATTN3ay.

Ha m3yuenue ydeOHOrO Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO aHAIIA3ay»
orBoauTcs 272 yaca: B 10 kimacce — 136 yvacoB (4 daca B Hemenmo), B 11 kimacce —
136 ygacos (4 yaca B HeZIEII0).

COAEPKXAHHUE
OBYYEHUA10 KJIACC

Yuciia v BbIYHCIEHUS

Pammmonanpubie uyncina. OOBIKHOBEHHBIE U JACCATUYHBIE JPOOU, TMPOIEHTHI,
OeckoHeuHble nepuoaudeckue Apoou. [IpumeHenue npodeit u MPoOIEHTOB JIsl PELICHUS
MIPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICd 3HAHUN U PEATIbHOM KU3HU.

JlelictBuTenpHble  yucia.  PanuoHanbHBIE W UPPALMOHAIBHBIE  YHUCIIA.
Apudmerrueckue onepanuu ¢ 1elCTBUTEILHBIMU YUCIaMu. MoayJb N€MCTBUTEIBHOTO
yucia v ero cBoictea. [IpubamkEnHble BEIYUCIICHUS, TPaBUiia OKPYTJICHUS, IPUKUIKA U
OLICHKA Pe3yJIbTaTa BbIYMCIICHUM.

Crenenb ¢ nensIM nokazareneMm. bunom Hrrorona. Mcnonabp3oBanue moaxoasiiei
dbopMBbI  3amKMCU  JEHUCTBUTENBHBIX YHCENT JJI1 PEIICHHWs MPaKTHUYECKUX 3adad M
MPECTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTETICHU U €T0 CBOWCTBA.

Crenenb C palMOHAJbHBIM TIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBbHBIM IOKA3aTCIJICM.

Jlorapupm uymcna. CoiictBa jorapudma. JlecaTUUHBIE W  HaATypajbHbIE
JgorapuMsl.
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CHuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC YHUCJIOBOIO aprymMeHTta. ApKCHHYC,
ApPKKOCHHYC M ApKTaHT'€HC YUCIIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXKAECTBEHHbIE TPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMsI MW  ypaBHEHMsA-ciencTBHs. HepaBeHCTBO, pemeHue
HEPaBEHCTBA.

OcCHOBHBIE METOJIBI PEHICHHS IENbIX W JPOOHO-PALMOHAIBHBIX YPaBHEHUHA H
HEpPaBEHCTB. MHOroWwieHbl OT OJHOW IlepeMEHHOU. JlelleHne MHOTOWIeHa Ha
MHOTro4JIeH ¢ ocTtaTkoM. Teopema be3zy. MHorousnensl ¢ nenbiMu Ko3(d@uiueHTamu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUH, COAECPIKAILNX CTENIEHU U KOPHHU.

HppaunroHaneHble ypaBHEHHs. OCHOBHBIE METOJBI PELIECHUS WPPALMOHAIBHBIX
YPaBHEHUM.

Iloka3aTenbHble ypaBHEHMsS. (OCHOBHBIE METOJBl PEIICHHS IOKA3aTEIbHBIX
YPaBHECHUM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl pPEIICHUs JOrapu(MUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIblL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUN. PellleHre TPUroHOMETpUYECKUX YPaBHEHUM.

Pemenue cucrem JIMHENHBIX YpaBHEHUNW. MaTpuiia CUCTEMbI JIMHEUHBIX YPABHECHUM.
Onpenenutenb MaTpUIlbl 2X2, €ro reOMETPUUECKUI CMBICT U CBOMCTBA, BHIYMCIICHUE
€ro 3HA4YEHUs, IPUMEHEHUE ONPENCIIUTENd [UIl PELICHUS CHUCTEMBI JIMHEWHBIX
ypaBHEHUM. Pelienne npukIIaaHbiX 3a/1a4 ¢ MIOMOIIBI0 CUCTEMBI JIMHEWUHBIX YPABHEHUM.
HccenenoBanre NOCTPOSHHONW MOJEIH C IOMOIIBIO MAaTPUILL U OIIPEAECTUTENEH.

IlocTpoeHne maTeMaTHYECKUX MOJEIEH pPEAJIbHOW CUTyallud C IOMOLIBIO
YPaBHEHUM W HEpaBEeHCTB. lIprMeHeHHe ypaBHEHHMII W HEPABEHCTB K PEIICHHIO
MaTEeMaTUYECKHX 3a7a4 U 3a/1a4 U3 Pa3IuvHbIX 00JIacTeil HAyKU U peaabHOM KU3HH.

DOyHKUMHU U TPAPUKH

OyHkIuMs, cnocodbl 3amaHus  QyHkiuu. B3aumHO 0oOpaTtHBIE  (PYHKIUU.
Kommnosummst pyukmuii. ['paduk ¢pynkimm. SnemeHnTapHbie npeodpa3oBanus rpadukoB
GyHKUIHHA.

OO6nactb omnpeAeneHuss U MHOXKECTBO 3HaueHuUd QyHkuuu. Hymu ¢yHxuumu.
[TpomexyTku 3HaKomoctossHCTBa. YETHble M Heu€THble GyHKuuH. llepuonnueckue
¢ynkimn. [IpoMexxyTku MOHOTOHHOCTH (DYHKIIMH. MakCUMyMbl 1 MUHUMYMBI (DYHKIIUH.
Haubonpiee 1 HanMeHblIee 3HaYeHUS (PYHKIIUN HA TIPOMEKYTKE.

Jluneitnasi, KBampaTU4HasT © JIpPOOHO-TMHEWHAs (QYHKIMU. DJIeMEHTapHOE
UCCIJIEJOBaHHE U MTOCTPOCHUE UX IPa(UKOB.

Crenennas (yHKIUS C HaTypaJbHBIM U LeNbIM Toka3ateneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0M CTeneHW Kak (yHKIHUA OOpAaTHOW CTENEHU
C HaTypaJbHBIM MIOKa3aTeJIeM.
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[TokazarenpHast u jgorapupmMuyeckas GyHKIUH, UX CBOWCTBA U TpadUKU.
Hcnonp3oBanue rpa@ukoB GyHKINN AJIs peLICHUS] YpaBHEHU.

TpuronomeTrpudeckass OKpyKHOCTb, OIPEAECIICHUE TPUTOHOMETPUUECKUX (DYHKIUN
YHCIIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpoleccax U siBaeHusx. ['paduku
pEaNIbHBIX 3aBUCUMOCTEMN.

Havyayia MaTeMaTH4eCKOI0 aHAJIN3a

[locnenoBarenbHOCTH, CIOCOOBI  3aJaHusl  NOcCJenoBaTeNbHOCTER.  MeTton
MaTE€MaTU4eCKOM MHAYKIMU. MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopuss BO3HHMKHOBEHHS MaTeMAaTUYECKOrO0 aHajlW3a Kak aHajau3a OECKOHEYHO
MaJbIX.

ApudmMernueckass M TeoMeTpuyeckas mporpeccud. beckoHedHo yObIBaroias
reomerpuyeckas mporpeccus. Cymma O€CKOHEYHO YOBIBAIOLIEH TIeoMeTpudecKon
nporpeccuy. JIMHEWHBIM M AOKCHOHEHUHUAIBHBIA pOCT. Yucno e. Popmyia CI0KHBIX
IPOLIEHTOB. M cronp30BaHMe MPOTPECCUM I PEIIECHUS PEAIBHBIX 3a/1a4 MPUKIATHOTO
Xapakrepa.

HenpepsiBable pyHKIMHM U ux cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI rpauKOB
¢bynkuuii. CBoiicTBa (QYHKIIMN HEMpPEPHIBHBIX HAa OTpe3ke. MeToj UHTEpBaJIOB
JUISl petieHusl HepaBeHCTB. [IpumMeHenue cBOMCTB HeNpephIBHBIX (DYHKIIMM JIJISl peIIeHUs
3a/1a4.

[lepBass u BTOpas mpou3BoAHble (QyHKUMU. OnpeneneHue, reoOMETPUUYECKU U
(bu3HYeCcKuil CMBICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K TpaduKy HyHKIIUH.

[IpousBoanbie 3neMeHTapHbIX (yHKUMA. [Ipon3BogHas CyMMbl, NpPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3UIUHU (QYHKLIUH.

MHo:xecTBa U JIOTHKA
MHO»XeCTBO, Olepalii HaJ MHOXECTBAMHU U MX CBOWCTBa. /[narpammsl Ditnepa—
Benna. [IpumeHeHne T€OpPETUKO-MHOXKECTBEHHOI'O arapara Juisi ONKMCAaHUs PealIbHBIX
MPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX IPEIMETOB.
Onpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOrO0 OOBEKTa, CIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KIIACC

Yucaa u BbIYUCICHUS

Harypanbubie u nesnsie uncna. [I[puMeHeHne npu3HakoB JETMMOCTHU 1EbIX YHCEII,
HauOonbIMi 00mmit nenurtens (nanee — HOJl) u HaumeHsbliiee o01iee kpatHoe (nanee —
HOK), ocratkoB mo moayiro, ajiroputMa EBkimma mjisi pemieHus 3ajad B LEJbIX
yucnax.

KommiexcHblie uncia. Anrebpandeckas U TpUTOHOMETpUYEecKass (opMbl 3armucu
KOMITJIEKCHOTO 4Hucia. Apu]MeTHdecKkue omepanud ¢ KOMIUIEKCHBIMH YHUCIaMHU.
N300pakeHne KOMIUIEKCHBIX YnCell Ha KOOpAWHATHOU rmiockocTH. @opmyna Myaspa.
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KOpHI/I N-OM CTEIEHM M3 KOMIUIEKCHOIO YHCIa. HpI/IMeHCHI/IC KOMIIJICKCHBIX YHCCII
I pCHICHU S (1)I/ISI/I‘{€CKI/IX N TCOMCTPHUYCCKUX 3a1da4.

YpaBHeHUS U HEPABEHCTBA

CucreMa U COBOKYIMHOCTh YPAaBHEHUN M HEPaBEHCTB. PaBHOCHIIBLHBIE CUCTEMBI U
CHUCTEMBI-CIIEICTBHS. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YpaBHEHHI c ITOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PenieHne TpuroHoOMeTpuyeCKux HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3AaTENbHBIX U JOTapU(IMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TTapaMETPaAMHU.

[IpumeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTHUYECKHUX
3a/lad ¥ 3a7a4 U3 Pa3lIMuHbIX 00JIACTel HAyKM U PEaJbHOU KWU3HU, UHTEPIPETALUS
MOJIYYEHHBIX PE3YIbTATOB.

DOyHKUHMU U TPAPUKHU

I'padux xommozunuu QyHkiuil. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOMCTBA U TPAPUKHU.

['paduueckue mMeTobl pellieHus ypaBHEHUN U HEpaBeHCTB. [ paduyeckue MeTo bl
pelIeHus 3a/1a4 ¢ mapaMeTpamu.

Ucnonb3oBanue rtpadukoB (yHKIUNA 178 HMCCIEAOBAaHUS MPOIIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NpPH pEIICHUH 3a7ad W3 APYrUX Y4eOHBIX
MIPEIMETOB U PEAIbHOM KU3HU.

Hauaja maTeMaTH4eCKOro aHAJIN3a

[IpuMeHeHrne TPOW3BOMHOM K MCCIEIOBAHUIO (PYHKIIMII Ha MOHOTOHHOCTh U
skcTpeMyMmbl. Haxoknenne HauOOJbIIEro W HAaWMEHBIIETO 3HAYEHUN HEMpEepbIBHOMN
GyHKIIUU Ha OTpPE3Ke.

IIprMeHneHne MpON3BOIHOM I HAXO0KICHHSI HAMJIYYILIETO PEIEHNS B TPUKIIAIHBIX
3a/ayax, Juisi OmpeieJICHUsI CKOPOCTH M YCKOPEHUS Mpolecca, 3aAaHHOro (hopMyJioi uiu
rpauKoM.

[TepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TiepBoOOpasHbiX. IlepBooOpazHbIe
aneMeHTapHbIX pyHkuil. [IpaBuia HaxoxaeHUs TepBOOOPA3HBIX.

HNuterpan. 'eoMeTpuyeckuil CMBICI HWHTETpasia. BpruuciaeHune onpenenéHHoro
uHTerpana no popmyne Hetorona—JleiiOuuia.

[Ipumenenne nHTErpaa i HaXOXKISHUS TIIOMAeH TIOCKUX Guryp u o6bpEMoB
r€OMETPUYECKUX TEII.

[Ipumepst  pemenuit  auddepeHuaIbHbIX  ypaBHEHUH. MaTemaTu4yeckoe
MOJICJIMPOBAHUE PEATbHBIX MPOLECCOB C MOMOIIBI0 TU(PPEepeHIINaNbHBIX YPABHEHUH.
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INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kiiacce o0yJaromuiics moxyquT CIeIyIOHe MpeIMeTHbIC
pe3yabTaThl MO OTJCIBHBIM TeMaM ¢eepanbHoi paboueil mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hayajza MaTEMaTUYECKOIO AaHATTU3a»:

Yuciia 1 BbIYUCIICHUSA

CBOOOZIHO ONEpHpOBaTh MOHATHAMH: pALMOHAJIBHOE YUCIO, OECKOHEYHas
nepuoanYecKas Jpoob, MPOLEHTHI, UPPALUOHAIBHOE YUCIIO0, MHOKECTBA PALIMOHAIBHBIX
U ICUCTBUTEIBHBIX YACEI, MOIYJIb IEUCTBUTEIBHOIO YUCIIA,;

MPUMEHSATH IpOoOU M MPOUEHTHI JJI1 PEIIEHUs NMPUKIAIHBIX 337a4 U3 pa3InyHbIX
OTpACJIEV 3HAHUU U PEAIbHOU KU3HH,

OPUMEHATh TNPUOIMKEHHBIE BBIYMCICHUS, NpPaBUia OKPYIJICHUS, NPUKUAKY U
OLIEHKY pE3yJIbTaTa BBIYMCIICHUN;

CBOOO/IHO OMEPUPOBATH MOHATUEM: CTENEHb C LEIBIM [T0KA3aTEIEM, UCIIOIb30BaTh
HOJIXOSAIIYI0 (POpPMY 3aIUCH JEHCTBUTEIBHBIX YHCET ISl PEILICHUS IPAKTUYECKUX 3a7a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHATHEM: apUPMETHUYECKUN KOpPEHb HATypaJbHOU
CTEIICHH;

CBOOOZHO OIEpPUPOBATh IOHSATHUEM: CTENEHb C PALUMOHAJIBHBIM IOKA3aTEIEM;

cBOOO/IHO OIIEPUPOBATh NOHATUSAMU: JIOTaprU(M YKCHA, TECATUUHBIE U HATypaJIbHbIE
Jorapupmel;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI€HC
YHUCJIOBOI'O apIyMEHTa;

ONEPUPOBATh TOHATHUSAMU: APKCHHYC, APKKOCHHYC W apKTaHT€HC YHCJIOBOTO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMNEpUPOBATh TMOHSITUSIMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHMUSA-CIIECTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MIPUMEHSITh PA3JIMYHbIE METOJIbI PELICHUS PALIMOHAJIBHBIX U IPOOHO-PAIlMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ MHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: MHOTOWIEH OT OJHOM TEePEMEHHOMH,
MHOTOYJIEH C IeJbIMH KOA(DPUIIMEHTaMU, KOPHU MHOTOYJIEHA, MPUMEHSThH JeJICHUE
MHOTO4JIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera miis pemenus
3a1ad;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMH: CHUCTEMa JMHEHWHBIX ypaBHEHHM, MaTpuIIa,
ONPENETNUTENIb MATPULIBL 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCIIOJIb30BaTh CBOMCTBA
ompenenuTeNs 2 X 2 IS BBIYUCICHUS €r0 3HAYCHHs, MPUMEHSTH OINPEACIIUTEITN
JUJI. PEIIEHUsS] CHUCTEMBI JIMHEHHBIX YpPaBHEHHM, MOJECIUPOBATh pPEATbHBIE CUTyalllud
C TIOMOIIBIO CHUCTEMBl JIMHEHMHBIX YpPAaBHECHWH, UCCIIENOBATh MOCTPOCHHBIE MOJEIHU C
ITOMOIIBIO MATPULL U OIIPEAETIUTENIEN, UHTEPIIPETUPOBATH MOJYYEHHBIN PE3YJIbTAT;

WCIIOJIb30BaTh CBOMCTBA ACHCTBUN C KOPHSIMH JUIsl TTpeoOpa3oBaHUs BBIPAKEHUN;
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BBITIOJIHATh MPEOOPa30BAHUS YHCIOBBIX BBIPAKCHHUM, COICP)KAIIUX CTEICHH C
palMOHAJIBHBIM MOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBa JIorapu(dMoB [jIsi MpeoOpa3oBaHUs JIOTapuPMHUUECKUX
BBIPAKCHUM,

CBOOOJTHO OMEPUPOBATh TMOHATUSIMH: HpPpAMOHAIBHBIE, TOKa3aTelIbHbIE U
jJorapuMUYECKUE YpaBHEHMS, HAXOJUTh HMX PEUICHUS C TOMOIIBI0 PABHOCHIIBHBIX
MEPEXOJ0B W OCYILECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpPHYECKHE (QOpMYyNIBI Il MpeoOpa3oBaHMS
TPUTOHOMETPHUYECKUX BBIPAKEHUM;

CBOOOJIHO OTEpPUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, TPUMEHSTh
HeoOXxoauMble (GOPMYNBl IS PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHUI;

MOJIEJIUPOBAaTh pEaibHbIC CUTYAllUU Ha SI3bIKE ajareOpbl, COCTABISATh BBIPAXKEHUS,
YPAaBHEHMS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIEHOBATH NOCTPOCHHBIE MOJACIIH
C MCIOJIb30BaHUEM ammapara aareOpsl.

DOyHKUMHU U TPAPUKHU:

CBOOOJTHO OIEpUPOBATh MOHATHUSAMHU: (DYHKIMS, CHOCOOBI 3amaHusi (PyHKIHUH,
B3aMMHO OOpaTHbIe (QDYHKIIMHM, KOMIO3UIUS (QYyHKIMM, rpaduk (QYHKIUU, BBITOIHSITH
AJIEMEHTapHbIE IPeoOpa3oBaHus rpa@uKoB HYyHKIIHIA;

CBOOOIHO OMIEPUPOBATH MOHATHIMHE: 00JaCTh ONPENIETICHUS U MHOXKECTBO 3HAUCHUI
byHKIMUU, HYJIA PYHKITUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO  OMEpUpOBaTh  TMOHATUAMH: UYETHBIE M HEYETHBIE  (PYHKIIUH,

nepuoaudeckrue QyHKIMU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI U
MUHUMYMBI YHKIIUW, HAKOOJIbIIIee M HAMMEHBITICE 3HaUCHNE (DYHKIIMH HA TPOMEKYTKE;

CBOOOTHO ONEPUPOBATH MOHITHAMU: CTETICHHAs! (PYHKIUS C HATYPAJIbHBIM H 1IETbIM
nokazartenemM, rpaQuk CTeneHHOW (QYHKIMHM C HATypaJbHBIM M LEJBIM IOKa3aTeleM,
rpa@uk KOpHS N-Oif CTenmeHW Kak (PYHKIMU OOpaTHOW CTENEHU C HATypabHBIM
TOKa3aTeNeM;

OTIEpUPOBATH MOHATUSAMHU: JTUHEIHAS, KBaJApaTUIHAs U APOOHO-TUHEHHAs QYHKITUH,
BBITIOJHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHUE WX TPa(PHUKOB;

CBOOOJTHO OIMEpUPOBATh TMOHATUSMHU: TIOKa3aTelbHas | JorapupMuyecKas
(byHKITMHU, UX CBOKCTBA U TpadUKH, UCTIOIL30BaTh UX rpadUKH ISl PEIICHUS YPaBHEHU;

CBOOOMHO  OMEpUPOBaTh  TMOHSATHUSIMHU: TPUTOHOMETPHYECKAs  OKPYKHOCTD,
omnpezeNieHue TPUTOHOMETPUUECKUX (PYHKIIMA YHCIIOBOTO apTyMEHTa;

MCIIOJIh30BaTh Tpaduku HYyHKIUNA JJIsT KCCIICOBAHUS TTPOIIECCOB U 3aBUCUMOCTEH
IpY pElICHUU 3a7ad U3 JPYTUX YYEOHBIX MPEIMETOB W PEaIbHOW KU3HU, BBIPAKATH
dbopMynaMu 3aBHCUMOCTH MEXy BETHUNHAMU;

Havajsa MmaTeMaTH4eCKOro aHaIM3a:

CBOOOJHO OMEpUpOBaTh MOHATUSAMH: apudmeThyueckas W TreoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIIas T€OMETPUYECKas NPOTrpeccusi, JHMHEHHBIA |
AKCTIOHEHITMAJIBHBIA  pOCT, (OpMysa CIIOXKHBIX TMPOIEHTOB, MMETh MPECTaBIEHUE O
KOHCTAHTE;
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WCIIONIb30BAaTh MPOTPECCUU MJIA pEIIeHUs pealbHbIX 3a]ad MPUKIATHOTO
XapakTepa;

CBOOOJIHO OIEpPHPOBaTh MOHATUSIMU: TOCIEIOBATEIBHOCTh, CIIOCOOBI 3aJaHUs
MOCNEI0BAaTEIbHOCTEH, MOHOTOHHBIE ¥  OrPAaHWYCHHBIE  IOCJEI0BATEIIbHOCTH,
MOHUMATh OCHOBBI 3apOXICHUS MAaTeMAaTHMYECKOro aHaiM3a Kak aHaln3a OECKOHEYHO
MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATHUSIMU: HEMpPEpPbIBHbIE (PYHKIMU, TOYKUA pPa3pbiBa
rpaduka GyHKIIMH, aCHMIITOTHI Tpaduka GyHKIIHH;

CBOOOJHO OIepupoBaTh MNOHATHEM: (YHKIMSA, HENpEpbIBHAs Ha OTpE3Ke,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pelIeHHs 3a/1a4;

CcBOOOZHO OMEpUPOBATh MOHATUSMU: TEpBas M BTOpas MPOU3BOAHBIC (DYHKIIUH,
KacarenbHas K rpaduky GyHKINU;

BBIYHCIISTH IPOU3BOJHBIC CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUU JBYX
(byHKIMI, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

UCII0JIb30BaTh FEOMETPUUYECKUIA U (PU3NUECKHI CMBICIT TPOU3BOAHOM JJIsl PELICHUS
3azad.

MHo:xecTBa U JIOTHKA:

CBOOOJHO OINEPUPOBATh MOHSATHUSIMHU: MHOXKECTBO, OMEpPAIlMU HaJl MHOXKECTBAMH,

HCMOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAaHUS PEaJbHBIX
MIPOIICCCOB U SABJICHUM, TIPU PEIICHUH 33/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHSTUSIMU: OINpEJEICHUe, TEOpeMa, ypaBHEHHE-
CJICACTBHUE, CBOMCTBO MaTEMaTHYECKOTO OOBEKTA, JI0KA3aTEIIbCTBO, PABHOCHJILHBIC
YPaBHECHUS U HEPABEHCTBA.

K xoniry oOyuenus B 11 kiacce oOydaronuiicss MOJyduT CIASAYIOMINUE MPEAMETHBIC
pe3ynbTaThl [0 OTAEIBHBIM TeMaM (penepanbHoi paboueil mporpaMMbl y4eOHOTO Kypca
«Anredpa 1 Havajga MATEMaTUYECKOTO aHATTU3a»:

YucJia v BbIYHCTICHUA:

CBOOOJHO OINEpPUPOBATh MOHSTUSMU: HATypajJbHOE U 1IEJI0€ YHUCJIO, MHOXKECTBA
HATYpaJIbHBIX U LEJbIX YUCEN, UCMOJIb30BaTh MPU3HAKU ACIUMOCTH 1enbix uncen, HO/I
n HOK HatypanbHBIX YMCeN AJi pelieHus 3a1ay, IPUMEHSTh alroput™ EBKina;

CBOOO/IHO OTEepUPOBATH MOHITHEM OCTaTKa MO MOJIYJIIO, 3alTUChIBATh HATypaJibHbIC
YHCJIa B pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMNEPUPOBATh TMOHATUSMH: KOMIUJIEKCHOE YHCIO W MHOXKECTBO
KOMIUICKCHBIX YHCEN, TPEACTABIATh KOMILUIEKCHBIC YHCIIAa B alreOpandecKod u
TPUTOHOMETPHUECKON (opMe, BBIIOJHATh apUMETHUYCCKUE OIepalldd ¢ HUMH H
n300paxkaTh Ha KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OTMEpUPOBATh TMOHSATHUSMU: UpPpAIMOHAIBHBIC, TIOKAa3aTEIbHBIC W
JorapuMUYECKHEe HEPABEHCTBA, HAXOAUTh WX PEIICHUS C MOMOIIBIO PaBHOCHIBHBIX
MIEPEXO/IOB;

OCYIIECTBIISITh OTOOP KOPHEW TPH PEIICHHH TPUTOHOMETPUUYECKOTO ypaBHEHUS;
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CcBOOOIHO ONEPUPOBATH MOHSATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSITh
HEoOXoauMble (QOpPMYJbl Il PEIIEHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOZIHO OMEpUPOBaTh MOHATHAMH: CHUCTEMa M COBOKYMHOCTh YpaBHEHHU U
HEPAaBEHCTB, PAaBHOCWIIbHBIE CHCTEMBI U CHUCTEMBI-CIEICTBHs, HAXOAWTH PELICHUS
CUCTEMBl M COBOKYNHOCTEW palMOHAIBbHBIX, HPPAUUOHAIBHBIX, MOKA3aTEIbHBIX U
Jorapu(pmMHUECKUX YpaBHEHUIN U HEPABEHCTB;

pelaTh paluoHaJbHbIEe, UPPALMOHANIbHBIE, TOKA3aTENIbHbIE, JIOTAPUPMUUECKUE U
TPUTOHOMETPUUYECKUE YPAaBHEHHUS 1 HEPABEHCTBA, COJIEpIKAIIME MOLYJIN U IIapaMeTphl;

MPUMEHSTH rpauuecKre METObI 7Sl PEIICHHs YPaBHEHUI U HEPABEHCTB, a TakKe
3aJlay ¢ mapaMeTpaMu;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYAal[Md Ha SA3bIKE aJIreOphbl, COCTABIISTh BBIPAXKECHMUS,
YPaBHEHMSI, HEPABEHCTBA M X CUCTEMBI 110 YCIIOBHIO 33a4H, HCCIEA0BATh IOCTPOCHHBIE
MOJIEJIA C UCIHOJIb30BAaHUEM ammnapara ajreOpbl, MHTEPHIPETHPOBATH MOJYyYEHHBIN
pe3ynbTar.

DOyHKUMH U TPpaPUKH:

CTPOUTh TpaUKH KOMMO3MIMU (PYHKIUH C TOMOILBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHUS M CBOMCTB KOMIIO3UIMU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYEeCKHe oOpa3bl YpaBHEHHM W HEPABEHCTB Ha KOOPJIWHATHOM
IIJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMM: T'pa(PUKHA TPUTOHOMETPUYECKUX (DYHKIIMIA;

MPUMEHATH (QYHKLMHU ISl MOACIUPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX TPOLIECCOB.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOJHYIO Ul HCCIIeOBaHUs (YHKIUHM HA MOHOTOHHOCTH U
KCTPEMYMBI;

HAaXOJUTh HauOOJbIlIEE WM HAaUMEHbIIEe 3HaueHUs (YHKIMHA HENPEPHIBHOM Ha
OTPE3KE;

UCIIOJIb30BaTh TMPOM3BOJHYIO JUISI HAXOXJEHWS HAWIYYIIer0 pEIIeHUs B
NPUKJIATHBIX, B TOM YHCJI€ COLMAIbHO-d)KOHOMHUYECKUX, 3ajadax, ISl ONMpEeeIICHHUs
CKOPOCTH U YCKOPEHHMsI TpoIiecca, 3aJaHHOTO (GOopMyIIoi Uiu rpaduxom;

CBOOOZHO ONEpUPOBATh MOHATUSIMH: NEPBOOOpaA3HasA, ONpene’aEHHbIH HHTErpa,
HaXOJUTh TIEPBOOOPA3HBIE ATIEMEHTAPHBIX PYHKIMA U BBIYUCIIATH HHTETPAN 10 (hopmMyIie
Hrrorona—JleiiObuuia;

HAXOJIUTh TJIOMIAHN TUIOCKUX (GUTYP U 0OBEMBI TN C TIOMOIILI0 MHTETPANIa;

UMETh TPEJCTABICHUE O MaTEeMaTUYECKOM MOJCIMPOBAHUM HA TMpPUMEpe
cocTaBieHus AU depeHuanbHbIX YpaBHEHUI;

pemarh NPUKIATHBIE 3a7add, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKOTO U
duzngecKoro Xapakrepa, CpeacTBaMu MaTEeMaTHIECKOTO aHaymM3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas padouas mporpamMma | Martemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

10 KJIACC
Haszpanue KosnuectBo OCHOBHBIE BUJIbI ACATEIIBHOCTH
OcHOBHOE cofiepKaHne
pazzena (TeMbl) 4acoB 00yJaronuxcs
MHoxecTBO 24 MHo2k€ecTBO, orepanuu Hcnonbp30BaTh TEOPETUKO-
JNEUCTBUTEIBHBIX YUCET. HaJl MHOYKECTBAMH M UX CBOMCTBA. MHOKECTBEHHBIH armnapar
MHOrouseHBbI. Huarpammsl Oiiniepa — Benna. IUI ONIMCAHUS XOa PELICHUS

PanmonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTteMbl JIMHENHBIX
YPaBHEHUM

[IprMmeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arrnapara

JUJIs1 pELICHUS 3a/1a4.

Panmonanpnbie yncina. OOBIKHOBEHHEIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[IpuMenenue qpobeit 1 NpOLEHTOB
JUISL pELICHUS TIPUKIaIHbIX 3a]1a4.
JlericTBUTENBHBIC YUCIIA.
PanroHanbHbIE U MppallMOHAILHBIC
yucna. ApupMeTruuecKkue onepauu

C JICHCTBUTEIILHBIMU YHCJIaMH.
Moynp AEWCTBUATENBHOTO YUCIIA U €TI0
cBoiicTBa. [IpubnmxénHbIe
BBIYUCJICHUS, IPABUIIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIUMCIICHUH.

MaTEMaTHUYECKHX 3aJ1a4, a TaKKe
pEAIBHBIX MPOLIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YHCII0, OCCKOHEUHAs
nepuoaANYecKast IpoOb, MPOLICHTHI;
HUPPALMOHATILHOE U JEUCTBUTEIILHOE
YHUCIIO; MOYJb JEUCTBUTEIBLHOTO
YHCJIa; UCIO0JIH30BATh OTU MOHATHUS
IIPY NIPOBEACHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSTh JpOo0Ou
Y TIPOLICHTHI U1l pEIICHUS
MPUKIAIHBIX 33/1a4 U3 Pa3IMYHBIX

oTpacien 3HaHUU U peaJIbHOM KU3HMU.

Hcnonb3oBath npuOIMKEHHBIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS,
MPUKUJIKY U OLIEHKY pe3yjibTara
BBIUMCIICHUH.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPABEHCTB. MHOTOWIEHBI OT OJHOMN
IIEpEMEHHOM. JlereHre MHOro4jieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTO4JIEHBI ¢ LIEJIBIMU
koadurmentamu. Teopema Buera.
Pemenune cucrem TMHEHHBIX
ypaBHEHU. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEHHUN. OnpenennuTesnsb
MaTpULbl 2X2, €ro TEOMETPUUECKUIM
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYCHMUS; IPUMEHECHUE ONPEACTIUTEIIA
JUJISL PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEHUI. Penienne npukiaaHbix
3a71a4 C TOMOIIBIO CUCTEMBI JINHENHBIX
ypaBHEHU

[IpuMeHsITh pa3UYHbIC METOIBI
pEIIeHUS pallMOHATBHBIX U IPOOHO-
palMOHATBHBIX YPaBHEHUM; a TAK¥Ke
METO]l UHTEPBAJIOB JIJIsl PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSAMHA MHOTOYJICH
OT OJTHOM NIEPEMEHHOM, €T0 KOPHH;
MPUMEHATH JEJICHUE MHOTOUJICHa

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera miis pemenus
3ajJad.

OnepupoBaTh NOHATHUSIMHA: CUCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUILIA,
OIPENICIIUTENIb MATPHULIBI.
Hcnonp3oBaTh CBOMCTBA
onpenenuTeisi 2 X 2 1Jisi BHIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
ONPEAECTUTEIN JJIs1 PEUICHUS] CUCTEMBI
JIMHEVHBIX YPABHEHUMU.
MonenupoBaTh peaabHbI€ CUTYalluU
C IOMOIIIBIO CUCTEMBbI JTUHEHMHBIX
YPaBHEHUI, UCCIIEI0BATh
MOCTPOEHHBIE MOJAEIH C MTIOMOILBIO
MAaTPHIL U OIIPEJICITUTEIIEH,
MHTEPIPETUPOBATH MTOTYUECHHBIN
pe3ysbTaT
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OyHKIMHU U Tpauk.
Crenennast QpyHKIUS
C LIEJIBIM TTOKa3aTeNeM

12

OyHKIUSA, CIOCOOBI 3a/1aHus QYHKIIUH.
B3anMuo oOpaTHbIC QyHKITHH.
Komnozunms ¢yukmuit. ['paduk
byHKIIUA. DIIeMEHTapHBIC
npeobpazoBanus rpadhuKoB GyHKIIH.
OO6nactb onpeneseHus U MHOKECTBO
3HaueHui pynkuun. Hynmu ¢pyHkimm.
[TpomexxyTKH 3HAKOMTOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[IpomexxyTkr MOHOTOHHOCTH
dbyHkuu. MakcuMyMbl 1 MUHUMYMBI
¢bynkuuu. Haubomnpliee 1 HauMeHblIIee
3HauYeHHE (DYHKIIMHU HA IPOMEXKYTKE.
Jluneiinas, KBaApaTHIHAsA U APOOHO-
AuHeHas QyHKUUHA. DJIEMEHTapHOe
UCCJIEI0BAHNUE U TIOCTPOCHUE IPaPUKOB
9TUX (PYHKITUH.

CrerneHb ¢ 11eJIbIM TTOKA3aTeIeM.
bunom HeroToHa.

Crenennast pyHKITUS C HATYPAJTbHBIM
Y LIEJIBIM MOoKa3zaresieM. E€ cBoiicTBa

U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
crocoObI 3a7aHusl PYHKLINN; B3aUMHO
oOpaTHbIe (PYHKITUN, KOMIIO3HUITUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/ieNIEHUs] © MHOKECTBO 3HAUECHU I
byHKIMH, Hy1d QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JUHENHAas1, KBaipaTu4Hasi, 1poOHO-
JMHENHAs U cTeneHHas (QyHKIHH.
BbINONMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (PYHKIIHIA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEKYTKA MOHOTOHHOCTH
(bYHKITNHM, MAKCUMYMbI I MUHUMYMBI
(GyHKUMU, HAUOOJbIIee U HAUMEHbIIIEe
3Ha4Y€HHE (PYHKIIMHU HAa IPOMEXKYTKE.
®opmMyIupOBaTh U WILTIOCTPUPOBATD
rpaduyecKu CBOMCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTETNIEHHON (YHKITH.

Bripaxats popmynaMu 3aBUCUMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONPEICIICHNE U CBOMCTBA
CTEINEHU C LIETbIM MMOKA3aTENEM;
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NoAXO0AsIIyI0 (popMy 3anucu
JNEUCTBUTEIb-HBIX YUCEN JJIsl PEIICHUS
MPaKTUUECKUX 3a]1a4 U MPEICTABICHUS
JAHHBIX

ApudmeTHieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb PopMyIMpOBaTH, 3aIIMCHIBATH
N-O1 CTEICHHU. HATypaJbHOM CTETIEHU U €T0 CBOWCTBA. | B CUMBOJHMYECKOH opme
WpparnmonaabHbIe [Ipeobpa3oBaHus YUCITOBBIX Y UCTIOJIb30BaTh CBOMCTBA KOPHS
YpaBHCHUS BBIPAXEHU, COEPKAIINX CTEIIEHU N-oii cTeneHu AJis IpeoOpa3oBaHuUs
Y KOpHH. BBIPAKECHUM.
WppatmonanbHble ypaBHEHHUS. HaxoauTs pemienust uppaoHaibHbIX
OCHOBHBIE METObI PELLICHUS ypaBHEHUH C TIOMOIIBIO
HppalMOHATFHBIX YPAaBHEHUH. PaBHOCUJIBHBIX MEPEX0JI0B UIIH
PaBHOCUIIbHBIE TEPEXOBI B PEIICHUN OCYIIECTBIISISI TPOBEPKY KOPHEH.
UppaIMOHATIFHBIX YPaBHEHUIA. Crtpouts rpaduk QyHKINN KOPHS
CaoiictBa 1 rpaduk KopHs N-0if N-oif cTernenn Kak oOpaTHOM
CTENEHU KaK (QyHKIIMU 00paTHOM TSt GYHKIIMU CTENEHU C HATypaJIbHbIM
CTETICHH C HATypaJbHBIM ITOKa3aTeleM noka3zaTeyeM
[TokazarenbHas yHKITHS. 10 CreneHsb ¢ palluOHAIBHBIM @opMyIMPOBATH OINPEICIICHUE

Iloka3arenbHbIC ypaBHEHUS

NIOKa3aTeJeM U €€ CBOMCTBA.
[TokazaTenbpHas pyHKIUsA, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY [T peieHUs] yPaBHEHHM.
ITokaszaTenbHble ypaBHEHHS. OCHOBHBIE
METO/Ibl PEILICHHS] TTOKA3aTEIbHbIX
YPaBHEHUMN

CTENEHU C PAllMOHATBbHBIM
IIOKA3aTeNEM.

BrimonasaTs npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUH, COIEPKAIIUX
CTENEHU C PallMOHATIBHBIM
MOKA3aTEJIEM.

Ucnions3oBath 1iudpoBbie pecypeh
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JUIS IOCTPOEHUs Tpaduka
NoKa3aTesIbHON (YHKIHUU U U3YUCHUS
€€ CBOMCTB.

HaxonuTk penienns noka3aTeiabHbIX
ypaBHEHU

Jlorapupmuyeckas QyHKIHA. 18 Jlorapudwm uncna. CBoiicTBa JlaBathb onpeneneHue iorapudma
Jlorapudmuueckue norapudma. Jlecarnaaspie u qHClia; IECATUIHOTO H HATypaIbHOTO
ypaBHEHUS HaTypaJIbHbIE JIOTapU(PMBI. aorapugpma.
[IpeobpazoBanue BEIpaXKEHUH, Hcnonb30Bath CBOMCTBA JIOTapu(pMOB
COJIepIKalIUX Jorapu(msl. U1 IpeoOpa3oBaHUs
Jlorapudmuyeckast GyHKIIHS, Jorapu(PMUYECKUX BHIPAKECHUM.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk jorapupmMudecKoin
Hcnons3oBanue rpaduka QyHKIuu (GyHKIIMM Kak 0OpaTHOU
JUTS pEIIeHUs] ypaBHEHUH. K [M0OKa3aTEIbHOU U UCIIOIb30BATh
Jlorapudmuyeckue ypaBHEHUS. CBOMCTBA JIorapuPMUIecKoil PyHKITUN
OCHOBHBIE METOBI PELIEHUS JUIsL PCIICHUS 3a7a4.
norapu()MUYECKHX YPABHEHUIA. Haxomuts pemenus
PaBHOCUIIBHBIE IEPEXO/BI B PELICHUN Norapu(pMUIECKUX yPABHEHUN
norapu(pMUUECKUX YpaBHEHHM C MOMOIIbIO PABHOCWIIBHBIX NEPEX0I0B
WJIA OCYIIECTBIISAS POBEPKY KOPHEH
Tpuronomerpuueckue 22 CuHyc, KOCUHYC, TAHTEHC U KOTaHreHc | JlaBaTh ompe/eneHns CuHyca,

BBIPAKCHHUA U YPABHCHUA

YHUCJIOBOTO apryMeHTa. APKCHHYC,
APKKOCUHYC U aPKTAHT€HC YHUCIOBOTO
apryMeHTa.

Tpuronomerpruueckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCa U KOTaHT'eHCa
YHUCJIOBOT'O apTyMEHTA; a TaKKe
apKCHHYCa, ApKKOCHHYyCa U
apKTaHI€HCa YUCIIA.
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OTIpe/IeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMI YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHI.
Pemmenne TpuroHOMeTpHIECKUX
ypaBHEHU

[TpuMeHATh OCHOBHBIC
TPUTOHOMETPHYECKHE (POPMYJIBI

TUTsI TIpeoOpa3oBaHMs
TPUTOHOMETPHUYECKUX BBIPAYKCHHIA.
[TpuMeHsITh HOPMYITBI TPUTOHOMETPHUH
ISl PEIICHHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMA

IlocnenoBarearHOCTH
U MIPOTPECCUU

10

ITocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Meton MaTeMaTHYECKON UHAYKIIUU.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocieaoBaTenbHOCTH. McTopus
aHa3a 0ECKOHEYHO MaJlbIX.
Apudmernueckas U reOMETpUYECKas
POTPECCUH.

beckoneuHo yoObiBaroias
reoMeTpuuecKast Iporpeccus.
CymMa 0eCKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKON MMPOTPECCHUM.
JIMHENHBIN U YKCIIOHEHIIUAJILHBIN
pocrt. Hucno e.

dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnonp3oBanue nporpeccun

JUISl PEIICHUST PeaIbHbIX 3a71a4
MPUKJIATHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
II0CJIEIOBATEIBHOCTD, CITIOCOOBI
3aJIaHusl TIOCTIEA0BATEIbHOCTEH;
MOHOTOHHBIC M OTPaHUYEHHBIC
MOCJIEIOBATEILHOCTH; UCCIIEIOBATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTH M OTPAaHUYEHHOCTb.
[TomyuaTe npencrasiieHUE

00 OCHOBHBIX HMJEIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBatsb onpeneneHue
apu(pMETUIECKON 1 TeOMETPUIECKOM
nporpeccui. /JJoka3piBaTh CBOMCTBA
apu(pMETHIECKON U TEOMETPUIECKOM
IIPOTPECCHH, HAXOIUTHh CYMMY YJICHOB
IIPOTPECCHH, a TAKIKE CYMMY YJICHOB
OECKOHEYHO yOBIBAIOIICH
reOMETPUYECKON IIPOTrPECCUM.
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Hcnons3oBath nmporpeccuu

JUTSL pelIeHus 3a/1a4 MPUKIaHOTO
Xapakrep.

[TpuMeHsaTbs GopMyITy CIOKHBIX
MPOLICHTOB JIJIsl PEIICHUS 3a/1a4
U3 peaybHOW MPAKTUKHU

HenpepriBHble PyHKIMH.
[IponsBonHas

20

HenpepriBHble QYyHKIIUU U UX
cBoricTBa. Touka paspsiBa.
AcuMnToTel rpaduKOB (PYHKIUH.
CBoiicTBa (pyHKIIMI1 HETPEPBHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISL PEILIEHUSI HEPABEHCTB.
[IprMmeHenne CBOMCTB HENPEPBIBHBIX
(GYHKIMI 115 pereHus 3aaay.
[lepBas 1 BTOpas mpou3BOAHbBIE
¢ynkuuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJIHOM. Y PaBHEHUE
KacaTelbHOM K TpaduKy (QyHKIUU.
[Ipon3BoHBIE 37IEMEHTAPHBIX
¢ynkuuid. [TpousBoaHast CyMMbl,
IPOU3BEAEHUS, YACTHOTO U
KOMITO3UIIMH (DYHKITHI

OnepupoBaTh NOHATUIMU: PYHKLIHS
HEIPEpPBbIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (YHKLIHUH, ACUMIITOTA
rpaduka QyHKIIUH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
(GYHKIMI 1715 peneHus 3aaay.
OnepupoBath MOHATUAMH: TIEPBASI U
BTOpasi IPOU3BOHbIE PYHKIINH;
NOHUMATh GU3HYECKUI U
r€OMETPUYECKHUI CMBICI IPOU3BOJHOM;
3alMUChIBaTh YPaBHEHUE KACATEIbHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOU
(GyHKUIHUU.

N3yuaTe NpOU3BOIHBIE JIEMEHTAPHBIX
(GyHKUIUH.

Hcnonb30BaTh reOMETPUYECKUN U
(U3UYCCKHI CMBICH POXU3BOHOM

JUISL pELIEHUS 3a/1a4
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[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATH OCHOBHBIE MOHATHUSA Kypca
CUCTEMaTU3alMs 3HAHUN Y HavaJ MaTeMaTU4eCKOro aHaIn3a anreOpsl ¥ Ha4aJl MATEMaTHYECKOrO
10 xnacca, 00001IeHUE U aHaJInM3a JUIsl pelieHus 3a1a4
CUCTeMAaTHU3alMsl 3HAaHUH U3 peaJbHON KU3HU U JPYTUX
IIKOJIBHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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11 KJIACC
Hazpanue KonnuecTtBo OcHOBHOE coziepKaHue pas3zaesna OCHOBHBIE BU/IbI 1EATEIBHOCTH
pazzeina (TeMbl) 4acoB (TeMbl) 00yJaronmxcst
UccnenoBanune (yHKINN 22 [IpumMeHeHne nNpon3BOIHOM Ctpouts rpaduk KOMITO3UITUU

C IMOMOIIBIO POU3BOIHOU

K UCCTIEIOBAHUIO (DYHKITAN

Ha MOHOTOHHOCTb 1 3KCTPEMYMBI.
Haxoxnenne HauboJbIIero u
HAaUMEHBIIIETO 3HAYCHUS HEMPEPBHIBHON
GyHKIUU Ha OTpE3KE.

[IprMeHeHne MPON3BOTHOM

JUTSL HAXOKJIEHUS HAaWTy4IIero
pEIIeHUs B MPUKIIAIHBIX 3a]a4ax,

JUTSL ONIPECIIEHUS] CKOPOCTH U
YCKOPEHHUS Mpolecca, 3aJJaHHOTO
dbopmyoii unu rpaduKoMm.
Kommnozumus ¢hyHKINiA.
["'eomeTprueckue 006pasbl ypaBHEHUH U
HEPABEHCTB HAa KOOPJIMHATHOU
IJIOCKOCTH

(GYHKIIHI ¢ TOMOIIBIO 3JIEMEHTAaPHOTO
HCCJIEIOBAHUS U CBOMCTB KOMITO3HUIINH.
Crtpouts reomeTpuyeckue oopassl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJIMHATHOM TTOCKOCTH.
Hcnonp30BaTh MpOM3BOAHYIO

JUTsl UcclleIoBaHus QyHKIUN

Ha MOHOTOHHOCTB U DKCTPEMYMBI;
HaXOJUTh HAauOOJIbLIEE U HAUMEHBLIEE
3HaueHUs! PYHKIMHU HEMIPEPbIBHOW Ha
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHHUU IIPOBEIEHHOTO
UCCIIEJOBAHUS.

Hcnonp30BaTh NpOU3BOAHYIO

JUISL HAXOKJICHUSI HAWITYYIIETO
penIeHus B IPUKIAJIHbIX, B TOM YHUCIIE
COLMAJIbHO-DKOHOMUYECKHUX, 33/1a4ax,
JUISl OIPENIEIIEHHUS] CKOPOCTH

Y YCKOPEHUS IpoLecca, 3a1aHHOTO
dbopmyoii unu rpaduKom.

[Tomyuars nipencraBieHue
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O MMPUMEHEHUHU MMPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUMN

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Has, OCHOBHOE CBOMCTBO OnepupoBaTh MOHITUSIMU:
nepBoobpasHbiX. [lepBoobpazHbie nepBooOpazHas U onpeaeaEHHbIN
aneMeHTapHbIX QpyHkuuid. [IpaBuna uHTerpai. Haxonute nepBoobpasHbie
HaXOXKJEHUS IEPBOOOPA3HBIX. 3JIeMEHTapHBIX (DYHKINI U BRIYUCIISITH
WNurerpain. ['eomerprueckuii CMbICT uHTerpai no gpopmyne HeroTona—
UMHTErpasia. Beruucienue JleliOHuIa.

OIPEAEICHHOr0 HHTETPaa 1o Haxonuts momaay miockux Guryp
¢popmyne Herorona— Jleiibuuna. ¥ 00BEMBI TEI C IOMOIIBIO
[IpumeneHue UHTETrpaIa OTPEeICIEHHOTO UHTErpalia.

JUI HAXOXKAECHUS IJIo1anen 3HAaKOMHTBCS C MATEMaTHUYECKUM
IJIOCKUX (UTYp 1 O0BEMOB MOJIETMPOBAHUEM Ha ITPUMEPE
FCOMCTPUYCCKUX TCII. muddepeHnanbHbIX YpaBHEHUH.
IIpuMepbl perieHni [TosyyaTh npencTaBiieHUE O 3HAYCHUHU
AU GepeHINATIbHBIX YPABHCHHH. BBEJCHUS NOHATUS UHTErpajia
MaremMmaTtuueckoe MOICIUPOBAHUC B pPa3BUTHU MaTEMATUKHA

pEeanIbHBIX IPOLIECCOB C MOMOIIBIO

nudpepeHInaNbHbIX YPaBHEHHM

I'paduxu 14 Tpuronomerpudeckue QyHKIMU, UX Hcnonb3oBath HU(pOBIE PeCypChI

TPUTOHOMETPUUECKUX CBOMCTBA M Tpa(pUKH. JUISL TIOCTPOCHHMS TPapUKOB

(GyHKITUH. OT60p KOpHEH TPUTOHOMETPUUCCKUX TPUTOHOMETPUUECKUX (DYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUM C TOMOLIBIO W3y4YECHUS UX CBOMCTB.

HEpPaBEHCTBA TPUTOHOMETPUUECKON OKPY>KHOCTH. Pemats TpuronomMeTpudeckue

30



denepanbHas padouas mporpamMma | Martemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

Perienre TpuroHoMeTpruYeCcKux
HEPABCHCTB

YPaBHEHUS U OCYILIECTBIISITh OTOOP
KOPHEHU C IIOMOIIBIO
TPUTOHOMETPUIECKON

OKpPY>KHOCTH.

[TpumeHsTH HOPMYIBI TPUTOHOMETPHUU
JUIS PEIIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnons3oBath HUGPOBBIE pECYPCHI
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpagukoB QyHKIIHIMA

WppanmonanbHbie,
MOKa3aTeNbHbIC U
norapudmudeckue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEILICHUS
MTOKA3aTeIIbHBIX U JIOTApUPMUICCKUAX
HEPaBEHCTB.

OCHOBHBIC METOJIBI PEIIICHUS
UPpAIMOHATBHBIX HEPABEHCTB.
['paduyeckue MeToabl penieHUs
HUpparmoHaIbHbIX, TOKa3aTEIbHBIX U
JorapuMUYECKUX YPAaBHCHUH H
HEPaBEHCTB

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHOM
u Jiorapumudeckoit GyHKIui

K PEILICHUIO TTOKA3aTEIbHBIX U
jorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJILHOCTh
NIEPEXO0/IOB.

Pemars uppanronanbHubie n
KOMOWHHMPOBAHHBIC HEPABEHCTBA,

C TIOMOIIIBIO PABHOCHJIBHBIX
IIEPEXO0/I0B.

Hcnonb3oBath rpaduyeckue METOIbI
Y CBOMCTBA BXOJSAIINX B ypaBHEHUE
WM HEPABEHCTBO (DYHKIIMIA

JUISL pEIICHUS 3a/1aun
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KoMmriekcHble unciia 10 KomriekcHple uncia. Anreopandeckas | OnepupoBaTh MOHATHSIMH:
U TPUTOHOMETpPHUYECKast POPMBI 3aITMCH | KOMILUIEKCHOE YHCJI0 M MHOYKECTBO
KOMILJIEKCHOI'O YKCIIa. KOMILIEKCHBIX YHCEIL.
Apudmernueckue onepanuu [TpencTaBiasTh KOMIICKCHBIC YHCTIa
C KOMIUIEKCHBIMHU YHCIIAMU. B QJIreOpandecKou
N300pakeHre KOMIUICKCHBIX YHCEIT TPUTOHOMETPHUIECKOH popme.
Ha KOOPJMHATHOW MJIOCKOCTH. BrIonHATE apudMeTHIECKUE
dopmyira Myaspa. Kopuau n-oi OTIepalliy ¢ HUMH.
CTENEHH U3 KOMIUIEKCHOI'O YHCIIA. N300pakaTh KOMILUIEKCHBIC YHCIIA
[TprMeHEeHEe KOMIUIEKCHBIX YHCET Ha KOOPJAUHATHOM IJIOCKOCTH.
JUTSL petieHust QU3NICCKUX U [TpumensTs popmyay MyaBpa u
TCOMETPHYCCKUX 3a/1a4 IOJTy4YaTh MPEACTABIICHUE O KOPHSIX
N-O# CTENEHN U3 KOMIUIEKCHOIO YK CIIA.
3HAKOMUTBCS C IPUMEPaMHU
NPUMEHEHHUS KOMILUIEKCHBIX YMCEIT
JUTSL pEIIICHUSI TEOMETPUIECKUX U
bu3nIecKux 3a1a4
HatypainbHbIe | LIeJbIe Yucia 10 HatypanbpHbIC ¥ IIeJIbIC YncIIa. OnepupoBaTh MOHATUSIMH:

[IpuMeHeHne NPU3HAKOB JICITMMOCTH
uensix yucena, HOJl u HOK, octatkoB
10 MOAYJIKO, aliroput™Ma EBKinaa

JUUISL pELICHUS 3a7a4 B LEIbIX YHhCIax

HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEIBIX
quced.

Hcnonp30BaTh NPU3HAKK JETUMOCTH
LEJIBIX YACEIT; OCTATKHU 110 MOLYJIIO;
HO/l u HOK HaTypanbHBIX 4KcCen;
anroput™ EBKknuaa aiid pemeHus
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3ajad4.

3anuceIBaTh HATYpAJIbHbBIE YHACIIA

B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUUCJICHUSA

Cucrembl palluOHAJIbHBIX, 12 Cucrema 1 COBOKYNHOCTb YpaBHEHUH. OnepupoBath MOHATUAMU: CUCTEMA U
UppalmoHaIbHbIX PaBHOCHUIIbHBIE CUCTEMBI U CUCTEMBI- COBOKYMHOCTb YpaBHEHUM U
MOKA3aTEIbHbBIX CJIEACTBUSI. HEPABEHCTB; PEUICHUE CUCTEMBI WIH
1 JIOrapu(pMUYECKUX OCHOBHBIE METO/IbI PELICHUSI CUCTEM U | COBOKYITHOCTHU; PABHOCHJIHHBIC
ypaBHEHUI COBOKYITHOCTEW pallMOHAJIbHBIX, CHUCTEMBI U CUCTEMBI-CIIC/ICTBHSI.
UppalMoHaIbHBIX, TOKA3aTEeIbHBIX U Haxonutk perienus cucteM u
Jorapu(pMUUYECKUX YpaBHEHUH. COBOKYITHOCTEW LIEJBIX
[IpuMeHeHue ypaBHEHUMN, CUCTEM U palMOHANIbHBIX, UPPALIMOHAIIBHBIX,
HEPABEHCTB K PEILICHUIO MOKa3aTeJIbHbIX U JOTapu(PMUIECKUX
MaTeMaTUYECKHX 3a/1a4 U 3a7a4 YpaBHEHHI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JaCTEN HAYKU U [IprMeHATh cuCcTEMBI ypaBHEHHM
peanbHOM KU3HU, UHTEPIIPETAIUS K PEILICHUIO TEKCTOBBIX 3a/1a4
MOJTYYEHHBIX PE3yJIbTaTOB U3 pa3IMYHbBIX 00J1acTeH 3HAHUM U
peanbHOM )XKU3HH; HHTEPIPETUPOBATH
MOJIYYEHHBIE PEIICHUSI.
Ucnonb3oBath 1iudpoBbie
pecypchl
3agauu ¢ napameTpamu 16 PanmonanbHbie, UppalOHAIbHEIE, Bri6upats cioco6 pemieHus

MOKa3aTeNIbHbIE, TIOTapu(MUIECKHE U
TPUTOHOMETPUYECKUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

palMOHAJIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, TOTapUPMUUECKUX
TPUTOHOMETPUYECKUX YPABHCHUN
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C mapameTpaMHu.
[TocTpoeHue u uccieqoBaHue
MAaTEMATUYECKUX MOJIEJIEN PEATbHBIX
CUTYallUM C IOMOIIBIO YPABHEHUM,
CHUCTEM YpPaBHEHUW 1 HEPABEHCTB

C mapameTpamMu

Y HEPABEHCTB, COAEPKALIUX
MOZYJIA U TAPAMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOMBI ISl PELICHUS
YPaBHEHHI U HEPABEHCTB

C IapaMeTpaMH, a TAKKE
uccienoBanne QyHKIMN METOIaMu
MaTEMaTUYECKOI0 aHAIM3a.

Crpouts 1 uccie0BaTh
MaTEMaTUYECKHE MOJIEIN PEATbHBIX
CUTYyallUuH C MOMOILBIO YPaBHECHU,
HEPABEHCTB U CUCTEM

C mapaMmeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTH3anus 3HaAaHUHN

16

OCHOBHBIC ITOHSATHS K METOJBI Kypca,
0000IIIEHNE U CUCTEMATU3AIIUA 3HAHUNA

MoaenupoBaTh peajgbHbIE CUTYalluU
Ha SI3BIKE aJreOpbl, COCTaBIISATh
BBIPAKECHUS, YPABHCHU S, HEPABEHCTBA
Y UX CHUCTEMBI 10 YCIOBHUIO 3a7a4H,
HCCJIE0BATh MOCTPOCHHBIE MOJICITN

C UCTIOJIb30BAHKUEM armapara ajreopsl,
UHTEPHPETUPOBATH MTOTYUECHHBIN
pe3ymnbTar.

[IpumensaTs GyHKIMH

IJ11 MOJETTMPOBAHUS U UCCIICIOBAHUS
pEabHBIX MPOLECCOB.

Pewrars npukitagnelie 3agayu,
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B TOM YHCJIE COI[UATBHO-
AKOHOMUYECKOTO U (PU3HUIECKOT0
XapakTepa, CPEACTBAMHU aJTeOPHI
¥ MaTeMaTUYECKOTO aHaJIM3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136

35



®OEJEPAJIBHAS PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJBHASA 3AIIMCKA

['eomerpust siBnsieTCss OMHUM M3 0a30BBIX KYypCOB HAa yYPOBHE CPEIHETO OOIIEro
oOpa3oBaHMsl, Tak KaKk 00eCreYnBaeT BO3MOKHOCTh U3yUEHHUs JUCIHUILTUH €CTECTBEHHO-
HAay4YHOW HAMPABICHHOCTH M MPEIMETOB TyMaHUTAPHOTO IUKJIIA. [ToCKOIBKY TOornueckoe
MBbIIIJIEHUE, (QOopMUpyeMOe TpU HU3YYEHUH OOYyYalolMMUCA TOHSITHUIHBIX OCHOB
r€OMETPUM, MPHU JOKA3ATEIbCTBE TEOPEM U IOCTPOCHUM IEMOYKH JIOTHUYECKUX
YTBEPKJICHUN MIPU PEIIEHNN F€OMETPUUYECKUX 3a]]a4, YMEHUE BBIIBUTaTh U ONIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO UCIOJIB3YIOTCS MIPU PEILIEHUH 33]1a4 €CTECTBEHHO-HAYYHOIO
LIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilenb ocBoeHMs mporpaMmbl yueOHOro kypca «['eomerpus» Ha yriayOnéHHOM
YPOBHE — DPa3BUTHE HHJWBHUAYAJIbHBIX CIIOCOOHOCTEH OOyYaromIuxcs MpU HU3yYEHUU
T€OMETPHUHU, KaK COCTABJISIONIEH peIMEeTHON o0nacT «MareMaTuka U HH()OpPMATHKa»
yepe3 olOecreyeHrne BO3MOKHOCTH MPUOOPETEHHsT W HCIOJIb30BaHUs Oojee TiTyOOKHX
reOMETPUYECKUX 3HAHUM U JAEHCTBUM, CHELMPUUHBIX TE€OMETPUH, U HEOOXOAMMBIX
JUISL YCHEIIHOTO Mpo(eccHOoHaIbHOTO 00pa3oBaHMs, CBS3aHHOTO C HCIOJb30BAaHUEM
MaTEMAaTUKH.

[IpuoputeTHBIMM 3aZlauaMy  Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpOBHE,
PacCIIMPSIOUIMMH U YCUIIMBAIOIMMU Kypc 6a30BOT0 YPOBHS, SBISIOTCS:

pacuIMpeHHue MPEACTaBICHUS O T€OMETPUM KaK YacTH MHUPOBOM KYJIbTYphl H
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MUPOM;

(opMupoBaHUE MPEACTABICHUS O MIPOCTPAHCTBEHHBIX (PUTypax Kak O BaXKHEUIINX
MaTEMaTUYECKUX MOJIENSAX, TMO3BOJSIIOIIMX ONHUCHIBATh U U3Yy4aTh pa3HbIEC SIBJICHUS
OKpY’KaIoIller0 MHpa, 3HAHHWE MOHATUWHOIO ammapaTta no paszeny «CrepeomeTpus»
y4eOHOro Kypca reOMeTpHH;

(opMupoBaHHE yMEHUS BIIQJ€Th OCHOBHBIMHM MOHATHUSMU O NPOCTPAHCTBEHHBIX
durypax M HUX OCHOBHBIMU CBOMCTBAMH, 3HaHUE TeopeM, (POpMyd U YMEHUE HUX
OPUMEHATh, YMEHHUSI JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTaHAAPTHBIE CIOCOObI
peuieHus 3aiay;

(dbopMHpOBaHKE YMEHHUS PacliO3HABATh HA YEPTEXKAX, MOJCIIAX U B PEAIbHOM MHUpPE
MHOTOI'PAHHHKH U TeJla BPAIEHUs, KOHCTPYUPOBATh T€OMETPUUECKNE MOJIEIIN;

dbopMHpOBaHHE TIOHUMAaHUSI BO3MOXHOCTH aKCHOMATHYECKOTO IOCTPOEHUS
MaTeMaTUYeCKUX  TEOopui, (QOpMUpOBaHUE IOHUMAHHUSA POJIM AKCUOMATHKH TpU
MPOBEJCHUN PACCYXKICHUM;

(GopMupoBaHHe YMEHHUs BJIaJE€Th METOJaMH J0Ka3aTeIbCTB U aAJITOPUTMOB
pElIeHNs, YMEHUS UX NPUMEHATh, MPOBOJAMTH JOKA3aTENbHBIE PACCYXKICHHUS B XOJE
pelieHusl CTepPeOMETPUYECKUX 3aJady W 3aJad C [PAKTUYECKUM COJEp>KaHHEM,
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dbopMHupOBaHUE TPEICTABICHUS O HEOOXOAMMOCTH JIOKAa3aTeIhCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPKICHUA W POJH aKCHOMATHKH B TPOBEJACHHUH JICTYKTUBHBIX
pACCYXICHU;

Pa3BUTHE U COBEPLICHCTBOBAHUE UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOyyJarouuxcsi,  I[O3HABaTEJbHOW  AKTUBHOCTH,  HUCCJENIOBATEIbCKUX  YMEHUH,
KPUTUYHOCTH MBIIIUICHUS], HHTEpECca K U3yYEHUIO T€OMETPUH;

(dopMupoBanre QyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacno3HaBaTh MPOSBICHHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEU
B pEaNbHBIX >KM3HEHHBIX CUTYallUsIX M TPU H3YUYEHUU JPYTUX YUEOHBIX MPEAMETOB,
MPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJIETTUPOBAHUS PEaTbHBIX CUTYaIIUMH,
UCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, MHTEPIPETALMHU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COZIEpKATENbHBIMH JIMHUAMU yueOHOro Kypca «['eomerpus» B 10-11
Kiaccax sBistoTcs: «lIpssMple M IUIOCKOCTH B TPOCTPAHCTBE», «MHOTOTpaHHUKWY,
«Tena BpameHus», «BekTopbl M KOOpAWMHATHI B MPOCTPAHCTBE», «JIBMKEHHS B
IIPOCTPAHCTBE.

ChopmymupoBannoe B DPI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIX T€OMETPUU Ha YIIIyOJIEHHOM ypoBHEe 0o0yueHus B 10-11
KJIaccax, OTHOCUTCA KO BCEM COJEpXaTelbHbIM JIMHUSM Y4eOHOro Kypca, a
(dbopMHpOBaHUE JIOTUYECKUX YMEHUHN paclpelesieTcss He TONIbKO MO COAEPKATEIbHBIM
JUHUSM, HO U 1o roaaMm oOyuyenus. ConepikaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
NpEeIMETHBIM  pe3ysibTaraM  ocBoeHus  DenepasibHOW  pabodeil  MPOrpamMMbl,
pacnpenenéHHbIM 0 TojaM OOy4eHHs, CTPYKTYPHUPOBAHO TaKUM 0OOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHIMIIUAIBHBIM BOINpocaM oOydaromuecs oOpamiaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaICHHE TEOMETPUUECKUMHU MOHATUAMU
W HaBbIKAMU TIOCJIEIOBATEIbHO M TOCTYMATEIbHO, C COOJIFOJICHHEM TPUHIIUTIA
MPEEMCTBEHHOCTH, a HOBBIEC 3HAHUS BKJIIOYATh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKHUX
NpEACTaBICHU OOydYaromMXcs, paclupsiss W yriyonss e€, oOpasys NpOoYHbIe
MHOYKECTBEHHBIE CBSI3U.

[lepexon K U3y4eHHIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co37aTh yCcInoBus i AuddepeHImanuu 00ydeHus, TOCTPOSHUS WHINBUYaTbHbBIX
00pa3oBaTeNbHbIX MporpamMM, OOecneuuTh YriayOJEéHHOE H3YyYEHUE TEeOMETPUHM Kak
COCTaBIIsAIONIEH yueOHOTO TIpeameTa «MaTeMaThkay;

MOATOTOBUTH OOYYAIONIUXCS K MPOJOJDKEHUIO M3YYCHHUS MATEMATHKU C y4ETOM
BbIOOpa Oynymiei mnpodeccuu, obecreynBas MPEEMCTBEHHOCTh MEXIY OOIUM U
po¢eCCHOHAIIEHBIM 00pa30BaHUEM.

Ha usyuenue yueOHOro Kypca «I'eomeTpus» Ha yriIyOJI€HHOM YPOBHE OTBOJIUTCS
204 vaca: B 10 kmacce — 102 wyaca (3 waca B Hememo), B 11 kimacce — 102 gaca
3 Jaca B HEJIeITI0).
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COIAEPKXAHUE OBYUYEHUSA

10 KJIIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUSL cTepeomeTpur. Touka, mpsiMasi, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 akCHOMaTHYECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPHH U
CJIEACTBHUSI U3 HUX.

B3anmHoe pacnosiokeHue TpsAMBIX B [POCTPAHCTBE:  IEpPECEKArOLInEcs,
napajulelibHble M CKpelIuBaromuecs npsiMble. [[pU3HAKU CKPEIIMBAKOMINUXCS TPSIMBIX.
[TapannenbHOCTh NPSAMBIX M INIOCKOCTEW B NPOCTPAHCTBE: MAPAJUICIBHBIE IPSIMBIC
B IIPOCTPAHCTBE, MTAPAJUIEIIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IPSIMOM U TIOCKOCTH.
[TapanmnensHOoe M LIEHTpaJIbHOE NPOEKTUPOBaHUE, H300paxkeHue @uryp. OCHOBHbIE
CBOMCTBA TMapajuIeIbHOTO NpOoeKTUpoBaHus. M3o0paxkenue duryp B mnapamienbHOM
IPOCKIUHU. YTIbl C COHANpPABICHHBIMA CTOPOHAMH, YroOJ MEXIYy MNpPSIMBIMA B
npocTpancTBe. llapaninenpbHOCTh MIIOCKOCTEW: MapajuieNibHbIE IUIOCKOCTH, CBOWMCTBA
napajuiebHbIX MIockocTel. [IpocTeiimme nmpocTpaHCTBEHHbBIE (DUTYpPBI HA TIOCKOCTH:
TETpasp, NapajlIeIenuIIe]l, IOCTPOCHUE CEYEHUN.

[leprieHIUKYISIPHOCT NPSAMOW M IUIOCKOCTH: IEPIEHIWKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSMBIE MApPaJUICIIbHBIE U NEPHEHANKYJISIPHBIE K IIJIOCKOCTH, NMPU3HAK
NIEPIICHIUKYJIAPHOCTA MPSAMOM M IUIOCKOCTH, T€OpeMa O IPSIMOM IEPIICHIUKYJIAPHOU
mI0CKOCTU. OpTOroHasbHOE NPOEKTHpOBaHME. [leprneHAMKynslp W HaKJIOHHBIE:
pacCTOAHUE OT TOYKH JIO0 IIJIOCKOCTH, PACCTOSIHUE OT IPSMOU 1O INIOCKOCTH, MPOEKIUs
burypsl Ha IJIOCKOCTb. [leprieHIUKYIISIPHOCTD IIJIOCKOCTEN: IIPU3HAK
NIEPIIEHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NMeprneHauKyIspax.

YTIabpl B IPOCTPAHCTBE: YrOJI MEXAY NMPSIMOM M IIOCKOCTBIO, IBYTPAHHBIN YroOJ,
JIMHEWHBIA YroJa JBYTPaHHOTO yria. TpéXrpaHHbId U MHOrOrpaHHble yribl. CBOWCTBa
IUIOCKMX YIJIOB MHOTOrpaHHOro yrija. CBolcTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUJISI TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroapHas npusma,
npsiMas M HAKJIOHHAsg NpU3Mbl, OOKOBas M TMOJHAas TOBEPXHOCTb MPHU3MBI.
[Tapannenenunen, npsSAMOYTOJIBHBIN Napajuieienuien u ero coictea. Kparuaiiue nytu
Ha I[IOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass TeopemMa
[Tudaropa. [Mupamuga: n-yrojapHas nupamuja, NpaBUIIbHAS U yCE€UEHHAs MUPAMUJIbI.
CpoiictBa pébep u OOKOBBIX TpaHeW mMpaBWIbHOW mnHpamuabl. [IpaBuUibHBIC
MHOTOTPAaHHHUKHW: TIpaBWJIbHAs TpyU3Ma M TMpaBWIbHAsA NOUPaMUAA, IpPaBUIbHAsS
TpeyroJibHasi MUpaMUJa U MPAaBWIbHBIN TeTpasap, Kyo. [IpeacTaBienue o npaBUIbHBIX
MHOTI'OTPAaHHUKAX: OKTadIp, JOAEKA AP U UKOCAIP.

Boruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOW MPU3MBI, TUIONIalb OCHOBAHHM,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMOM npu3Msbl. [lnomniaas 60KOBOW MOBEPXHOCTH U
MIOBEPXHOCTH MPABUIILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUU  IPABUIIbHBIX
MHOTOIpaHHUKOB. CHUMMETpHsi B  NPaBUJIBHOM MHOIOTPAHHHUKE:  CHMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIbHBIX MPU3M, CHMMETpUS PaBUIbHOU
NUPaMU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, [JIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEApPHBIE, COHAMNPABJICHHBIE U MPOTHUBOMOJIOKHO HaIPaBJICHHBIC
BEKTOpPbl. PaBeHCTBO BEKTOPOB. [IEWCTBUSI C BEKTOpAMU: CJIOKEHUE M BBIUUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHO>KEHHE BEKTOpa Ha uwucyio. CBOWCTBa
CJI0’KEHHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha YnCIIO. [ToHSITHE KOMIUIaHApHBIE
BeKTOpHI. [Ipu3Hak KomImaHapHOCTH TpEX BeKTOpoB. IIpaBuio mapamienenumena.
Teopema 0 pa3iioKeHUH BEKTOPa 110 TPEM HEKOMILUIAaHAPHBIM BeKTOpaM. [IpsiMmoyronbHas
cucremMa KoopaumHar B npoctpaHcTBe. Koopaumuatel BekTopa. CBA3b  MEXIy
KOOpJIMHATAMH BEKTOPa M KOOPJIMHATAMM TOYEK. YTOI MEXAYy BeKTOopamu. CKalasipHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpalmenust

[TousTHs: MUIUHAPUYECKAs TOBEPXHOCTh, KOHUUECKas IOBEPXHOCTh, chepruueckas
MOBEPXHOCTh, oOOpasyroliue TMoBepxHocTel. Tenma BpalieHHs: IWIUHAP, KOHYC,
yceu€HHBI KOHYC, cepa, map. B3aumHoe pacrnoniokeHue cdepbl U IIIOCKOCTH,
KacareJbHas IIIOCKOCTh K cepe. M3o00pakeHne Teln BpallleHus Ha II0cKocTu. Pa3BépTka
uIMHApa U Konyca. CumMeTpus cepsl U mapa.

O6BEM. OcHoBHBIE CBOMCTBa 00HEMOB Teil. Teopema 00 00BEME TPSAMOYTOIBLHOTO
napajenenunena u ciuencteus u3 He€. OO0bEM NpSAMONW W HAKJIOHHOW MPU3MBI,
UWIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa U apoBOTro CErMEeHTa.

KomOunaruu Ten BpaiieHus 1 MHOTorpaHHukoB. [Ipu3ma, BivcaHHas B MUIUHAD,
onucaHHas okoJio nuianHapa. [lepeceduenne cepsl U mapa ¢ miockoctbio. Kacanue mapa
U cdepbl MIOCKOCThI0. [ToHsTHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJO cdepsl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHMK WJIW TEJIO BPAIICHUSI.

[Tnomaas MOBEepXHOCTH UIMHAPA, KOHYCa, TuIomanas cepsl u e€ yacteit. [logodue
B mpoctpancTBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEH MOJOOHBIX (PUTYD.
[IpeobpazoBanue momoOusi, roMoTeTus. Pemienne 3agad  Ha  IUIOCKOCTH €
UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHWid MHOTOTPAHHMKOB U TENl BpalEHUSA: CEUCHUS LUIUHIpA
(mapaJuienbHO U MEPIEHIUKYJISIPHO OCH), CEUEHUsI KOHYCa (ITapauieibHOE OCHOBAHUIO U
IPOXOJSIIEE YEPEe3 BEPUIMHY), CEUEHHUS IIapa, METOAbl IIOCTPOCHUSI CEUYECHHI: METO[
CJIEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH IMJIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTtBe. Onepauuu Haj BeKTOpamMu. BekTopHOE yMHOKEHHE
BEKTOpOB. CBOWMCTBAa BEKTOPHOrO YMHOXeHUsA. [IpsAMoyronbpHas cucremMa KOOpAWHAT
B npoctpancTse. Koopaunars! BekTopa. Pasnoxxenne Bexropa o 6asucy. Koopaunarso-
BEKTOPHBIN METOJ IPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

J[BM2KeHMSI B IPOCTPAHCTBE

JBmxenus npoctpanctBa. Otobpaxenus. /[BmwkeHus u paBeHCcTBO duryp. Oo6mme
CBOMCTBA JBMXKEHUW. Buabsl ABWKEHWN: NapaUIeIbHbIA NEPEHOC, LEHTpPAJIbHAsS
CUMMETpHS, 3€pKaJbHAas CUMMETpHS, IMOBOPOT BOKpyr mpsimoil. I[IpeoOpazoBanus
nomo6wus. [Ipsimas u chepa Diinepa.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca o0ydJarommiicss HAyIUTCS:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATHUSMHU CTEPEOMETPHH MPH PEIICHUN
3a/1a4 ¥ MPOBEJICHUM MAaTEeMaTHUYECKUX PACCYKICHUN;

MPUMEHSATh AKCHOMBI CTEPEOMETPUM | CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 3a71a4;

KJaccu(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OMIEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMH C yTJIaMH B MPOCTPAHCTBE:
MEXIy IPSIMBIMUA B IIPOCTPAHCTBE, MEXKTY MPSMOMN U TUIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMHU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJI MHOTOTPAHHHUKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapalieienunes, Ky0);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEUYCHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHSATH MapajuIeIbHOE, IIEHTPATLHOE U OPTOTOHAIBHOE MMPOCKTUPOBaHUE (PUTYD
Ha TUIOCKOCTD, BBITIOJIHATHh H300paxeHus: (GUryp Ha TIOCKOCTH;

CTPOUTh CEYEHHUS] MHOTOTPAHHHKOB pAa3JIMYHBIMH METOJAMH, BBITIOJHSTh
(BBIHOCHBIE) TUIOCKHAE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATH IUIONIAA TMOBEPXHOCTEH MHOTOTPAHHHUKOB (TMpuU3Ma, MHUPAMHJIA),
TCOMETPUICCKUX TEJI C IPUMEHEHHEM (OPMYIT,

CBOOOJTHO OIEPUPOBATh TOHITHAMHU: CHMMETPHS B IPOCTPAHCTBE, IICHTP, OChH
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ TUIOCKOCTh CHMMETPUH (UTYPHI;

CBOOOJHO  ONEPHPOBATH  TOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATD JECHCTBUS HAJl BEKTOPAMH;

peraTh 3a/ladyu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKHX OTHOIICHHH U HaXOXXIICHUE
T€OMETPUYECKUX  BEJIUYHMH, TPUMEHSAS W3BECTHBIE METOJbl TMPU  PEIICHUU
MaTEeMaTHYECKUX  3aJad  TOBBIIICHHOTO W  BBICOKOTO  YPOBHS  CIIOKHOCTH,
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OPUMEHATh  MPOCTEUIINE  MPOTPAMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

U3BJIEKaTh, NPeoOpa3oBbIBaTh W UHTEPOPETHPOBATH  HUH(OpMAILUMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha 4YepTexkax U
PUCYHKaX;

IPUMEHSTh TOJYYEHHbIC 3HAHUS HA TPAKTUKE: CPaBHUBATh W aHAIU3UPOBATH
peanbHble CUTyallud, MPUMEHATh MU3yYECHHBIC MOHATHSA B IMPOLIECCE NMOMCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYITUPOBAHHOM MPOOIEMBI, MOAETUPOBAThH peaIbHbIE CUTYallUH Ha
A3bIKE TEOMETPHM, HCCIEIOBATh IOCTPOEHHBIE MOJEIU C  HCIOJIb30BAaHUEM
TeOMETPUUECKUX MOHATHI U TEOpeM, almnapara aareopbl, penarh NpakTHIeCKUe 3a1au,
CBSI3aHHBIE C HAXOXKAECHUEM I'€OMETPUUYECKUX BEJIUYMH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Tallax pa3BUTHUS F€OMETPUU KAK COCTaBHOU
yacTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJOTHUH.

K xoniy 11 kiiacca o0yuaromuiics HayqYuTCs:

CBOOOJTHO OTIEPUPOBATH MOHSTHIMHU, CBSI3aHHBIMU C MIJIMHIPUICCKON, KOHUIECKON
U c(hepUveCcKO MOBEPXHOCTIMU, OOBSACHATH CIIOCOOBI TTOJTYUECHHUS;

OTIEpUPOBATH TTOHITHSIMH, CBI3aHHBIMU C TEJIaMHU BPAIICHUS: IUITUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBarth Teja BpaiieHus (IMIMHIP, KOHYC, cdepa u 1map) U oObIACHSIThH
CIOCOOBI MOJTYYEHUs TEJ BpallleHHUS,;

KJIaCCU(UITUPOBATH B3aHMHOE PACTIONIOKEHUE CPephl U TIIOCKOCTH;

BBIYHCIIATh BEJTMYMHBI DJICMEHTOB MHOTOTPAHHHUKOB W TEJ BpaIleHUS, 00bEMBI U
TUIOMIAM TTOBEPXHOCTE MHOTOTPAHHUKOB M T BpAIICHUS, T€OMETPUUECKHX Tel
C IpUMEHEHHEM (HOPMYJT;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOWHAITUSIMU TEJ1 BpaIllEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIUCAHHBIN B c(hepy U OMHMCAHHBIA OKOJIO CQEpHI,
ctepa, BIIMcaHHAsS B MHOTOTPAaHHUK WJTK TEJIO BPAIICHHUS;

BBIYHCIIATh COOTHOIICHUS MEXIy IUJIOMAIMU TIOBEPXHOCTEH © 00bEMaMu
ITOJTOOHBIX TEI;

U300pakaTh HM3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH
U3 PUCYHKOB IPOCTHIX 00OBEMHBIX (PUTYp: BHJII CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHUS
TeJI BpaIllCHUS,

W3BJICKaTh,  WHTEPIPETUPOBATH W  IpeoOpa3oBbIBaTh  HMH(POpMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEACTABICHHYI0O Ha 4YepTekax U
PUCYHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpAIM Ha/l BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

permarh TeOMETPUYECKHE 3aJaud Ha BBIUKCICHUE YIIIOB MEXKIY MPSIMBIMA H
IUTOCKOCTSIMH, BBIYUCIIEHHE PACCTOSHUM OT TOYKA 1O IUIOCKOCTH, B IIEJIOM, Ha
pUMEHEHUE BEKTOPHO-KOOPAMHATHOTO MeToIa npu pEIICHNH;
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh U300paKeHUs] MHOTOIPAaHHUKOM M TeJl BpAIICHUs MpU MapaieTIbHOM
NEepPEHOCce, LUEHTPAIBHON CUMMETPHUH, 3€PKAJIbHON CUMMETPHUH, IIPH MOBOPOTE BOKPYT
npsiMOH, TipeoOpa3zoBaHus 000N,

CTPOUTh CEYEHHS] MHOIOTPAaHHUKOB M TEJl BpAILCHUS: CEYEHUS LWIMHIpA
(mapaJsienbHO ¥ NEPIEHIUKYIISIPHO OCH), CEUCHUsI KOHYca (IapauieIbHOE OCHOBAHUIO U
POXOIsIee Yepe3 BEPIUHY), CEUCHHUS 111apa;

HCIIOJIb30BaTh METO/Ibl TOCTPOEHUSI CEYEHUI: METOJT CJIEI0B, METO/ BHYTPEHHETO
IPOEKTUPOBAHHUSI, METOJ] IEPEHOCA CEKYLIEH TIOCKOCTH;

JI0Ka3bIBATh TEOMETPUUYECKUE YTBEPIKICHNUS,

NPUMEHSTh TeOMETpUUecKue (akThl ISl PEIICHUs CTEPEOMETPUUECKUX 3ajad,
MPEANOJaraloMX HECKOJIbKO IIAaroB PEIICHUS, €CJIM YCIOBUS MPUMEHEHHS 3a/1aHbl
B SIBHOU U HEABHOU (hopme;

pemiaTh 3a/ladyu Ha J10Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHHM U HaXO0XJIEHUE
F€OMETPUUYECKUX BEJIUYHH;

MPUMEHSTH MPOrPAMMHBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PELLIEHUN CTEPEOMETPUUYECKHX 3a/1a4;

NPUMEHSTh TOJYYEHHBbIE 3HAHMS Ha TMPAKTUKE: CPAaBHUBATh, aHAJU3UPOBATh U
OIICHUBATh pPeaJIbHbIC CUTYAIlNH, PUMEHATh U3yUYCHHbIC TIOHITHS, TEOPEMBI, CBOMCTBA
B IIpOllECCE IMIOMCKA pEUIeHUs MaTeMaTH4YecKu C(HOpPMYIUPOBAHHOW MPOOIEMBI,
MOJEIUPOBATh PEajbHbIE CUTYAllMM HA SI3bIKE T€OMETPHUH, UCCIIEIOBATH MTOCTPOCHHBIE
MOJIEJIA C MCIOJB30BAHMEM T€OMETPUUYECKHX MOHITHI M TEOpeM, arrapaTta ajireopsl,
peniaTh MpakTHYEeCKUE 3a7a4M, CBSI3aHHBIE C HAXO0XK/IEHUEM F€OMETPUUYECKUX BEIUYUH;

MMETh MpPEACTABICHHUSI 00 OCHOBHBIX 3Tallax pa3BUTHUS F€OMETPUU KAK COCTaBHOU
4acTu dbyHnameHTa pa3BUTHS TEXHOJIOTHH.
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10 KJIACC
HasBanune KommuecTBo OCHOBHBIE BUBI JIEITEITLHOCTA
OcHOBHOE cojiep)KaHUE
paszena (TeMbl) Kypca 4acoB yqarmxcst
BBenenue B crepeomMeTpurio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE OnpenensaTh II0CKOCTh KakK GUrypy,

¢durypsl.
[loHsATHA cTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OcHoOBHBIE MTpaBUiia U300paKEHUS

Ha PUCYHKE TUIOCKOCTH, MapaJlIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsTHS: IEpeceKarONTUECs MITOCKOCTH,
nepeceKaronecs npsimMasi ¥ TIOCKOCTh;
MOJIyIIPOCTPAHCTBO.

MHororpaHHuKy, H300paxeHue
MIPOCTEUIITUX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMNX 0OBEKTOB.
AKCHOMBI CTEPEOMETPHUU U TIEPBHIC
CJIEJICTBHSI U3 HUX.

CnocoOsI 3a1aHUs IPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE.
O0603HaYeHUS PSMBIX U TUIOCKOCTEH.
Ceuenus. M3o0paxxenne ceueHuit

B KOTOPOU BBIMOJIHSAETCS TIIAHUMETPUSL.
JlemaTe mpocTenIme JIOTUIECKUE
BBIBOJIBI M3 aKCMOMATHUKH TNIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HICATN3ALINEH KOTOPBIX
ABJISIFOTCSI aKCUOMBI TEOMETPHH.
N3yuarh, NpUMEHSATH NPUHIIUIIBI
ITOCTPOECHUS CEUYEHHU.

Hcnonb30BaTh 111 HOCTPOEHUS
CEUYCHUM METOJ CJIC/IOB, METO]
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEPEHOCA CEKYIIEN MIIOCKOCTH.
Pemate crepeomeTpuueckue 3aaauu:
HA ONPEJICIICHUE BUIA CEUCHUS U
HaXO0XXJCHUE €To IIJIOMIa/IH.
AKTyanu3upoBaTh (PaKThl U METOBI
MIJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh NpU pEICHUH 33/1a4
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MUPaMUJIBL, KyOa U PU3MBI, KOTOPHIE
IPOXOJAT yepe3 ux peopa.
N300pakeHne nepecevyeHus
MOJIYYEHHBIX IIOCKOCTEH.
PackpaiivBanue mocTpOEHHbBIX CEUEHHI
pa3HBIMH 1IBETAMHU.

Merton cnenoB A MOCTPOEHUs
ceueHuid. CBOMCTBa iepeceyeHU i
MPSIMBIX U TI0CKOCTer. [locTpoeHune
CEYCHHUH B MUpaMUe, KyOe 1mo TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMncCh 1aros
OCTPOECHHUS.

[ToBTOpEHME MIAHUMETPUHU.

TeopeMa 0 MpoONOpPUHOHATBHBIX
orpe3kax. [TogoOue TpeyroabHUKOB.
Teopema Menenast. Pacuérsl

B CEUCHUSX HA BEIHOCHBIX YepTeXkKax.
HcTopus pa3BUTHS IUIAHUMETPUU

U CTEPEOMETPUU

CJIEYIOIINE MNTAHUMETPUIECKUE (DaKTHI
Y METOJBI:

Teopemsr Qarneca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
AJITOpUTM JEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenasi.

PaBHOOEpEHHBIN TPEYTOJIBHUK.
PaBHOCTOPOHHUI TPEYTOJBHUK.
[IpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBOWCTBO CpeNHEN JIMHUU
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yrJia TpeyrojbpHuKa. CBOMCTBO MEINaH
TPEYTOJIbHUKA.

[Tpu3naku no1o0us TPEyroabHUKOB.
[Tonyuats npencraBiaeHus 0o
OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPHUU
KaK COCTaBHOM yacT pyHIaMeHTa
Pa3BUTHS TEXHOJIOTHIM

Bzanmuoe pacrnosioxxenue
MPAMBIX B IPOCTPAHCTBE

B3aumMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenmBaromuecs
npsaMsble. [Ipu3Haky ckpemumBarommxcs
IIPSAMBIX.

[TapasutenbHbie IpsIMbIE

Knaccuduimposats B3auMHOe
pacmooKeHUE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYSI
PUCYHKAMHU U MIPUBOJISI IPUMEPHI
W3 peaIbHOU JKU3HU.
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B IPOCTpPaHCTBE. Teopema

0 CYILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MTAPAJIIENBHON TAHHOU
MPSIMOU, MTPOXOJAIIEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeXKAIIEeH

HAa IAHHOW MPSMOM.

JlemMma 0 nepeceyeHnu napasieIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apannensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napauieIbHbIX IPSIMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MAPAJLICITBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
IPOEKIIUH.

[enTpanbHas npoeKUus.

VY01 ¢ COHanpaBJIEHHBIMU CTOPOHAMM.
Yrosn MexXy NpsIMbIMHU.

3agaun Ha JOKA3aTEIbCTBO U
UCCJIEIOBAHNE, CBSA3aHHBIC

C pacIIOJIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE

Jloxa3piBaTh TEOpEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
MapAJUICITBHON TIPSMOM, TPOXOISIIIEN
Yepe3 TOUKY MPOCTPAHCTBA U HE
JeXalEen Ha IpYyror npsMou; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH ABYMS
MapajuieIbHbIMU NPSIMBIMU; TEOPEMY

0 TPEX NapaJUICTbHBIX MPSAMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIMBAIOIINXCS PSIMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS IPSIMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YTJIOB C COHANPaBJIEHHBIMUA CTOPOHAMM.
OOBSICHATH, UTO HA3bIBAETCS
MapajuieNIbHbIM U [IEHTPAJIbHBIM
MPOEKTUPOBAHUEM U KaK BBITIOJIHAETCS
POEKTHPOBaHUE (PUTYDP HA MIOCKOCTb.
Jloka3bIBaTh CBOWCTBA NapajjI€IbHOIO
MPOECKTUPOBAHUSI.

N300pakats B mapauiebHON
IIPOEKLIMU PAa3HBbIE TEOMETPUUECKHE
burypsi.

Pemats crepeomeTpuueckue 3aaauu
Ha JI0Ka3aTEJIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOIOKEHUEM MTPSAMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTE JOKa3aTeIbHbBIE
paccyXAeHUs MPU PEIICHUN
r€OMETPUYECKUX 3a]a4, CB3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIU3UPOBATH U
OLICHUBATh YTBEPKIAECHUSA C LEIIbIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUM.
MoaennpoBaTh peaabHbIC CUTYalHH,
CBSI3aHHBIC CO B3AaMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccnenoBath NOCTPOCHHBIE MOJIENN
C UCIIOJIb30BAHUEM T€OMETPUUECKUX
MOHSATUH U TEOPEM, amnmnapara ajareopsl,
U(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBieHue

O LEHTPAJIbHOM IPOEKTUPOBAHUH

1 00 ucropuu paboT MO TEOPHUH
MEPCIIEKTUBBI

[TapanienbHOCTh MPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
nockocTy. CBOKCTBA MAPAIIENbHOCTH

Knaccudummposats B3auMHOE
PaCIOJIOKEHHE MPSMOU U TIJIOCKOCTH
B ITPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIINE TPUMEPHI
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MIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYMCIICHUE U JI0KA3aTENIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

NPSAMBIX U INIOCKOCTEX B MPOCTPAHCTBE.

[TocTpoenue ceueHnst, NPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEKE U
MApAIUICIIBHOTO APYTOW MPSIMOM.
Pacuér otHomienuii. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHUl Ky0a

U TIapaJIyIeNIeIHIIe1a.

CpolicTBa IMapaJuICIICIIUIICAa U IIPHU3MBI.

[TapamnensHbie mockocTu. [lprusHaku
MapaJJICIbHOCTH ABYX IIJIOCKOCTEM.
Teopema 0 mapamiebHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MPUHAJICKAITYIO JAHHOUW MIIOCKOCTH U
CJICJICTBUS U3 HEE.

CBoiiCTBa NapajuIENbHBIX INIOCKOCTEM:
0 MapaJJIEIbHOCTU MPSMBIX
IIepeCceueHUs NPU NEPECEUCHUN IBYX
MAPAIIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayiIeIbHBIX MPSIMbIX,
3aKJIFOYEHHBIX MEXKAY NapalJICTbHBIMU

W3 PEaJbHOU KU3HU.

@opMyIMpPOBATH ONPEAECIICHUE
NapaJuIeIbHBIX MPSAMON U INIOCKOCTH.
Jloxa3pIBaTh NMpU3HAK

0 NapaJUIEIIbHOCTH NPSIMOM U
IJIOCKOCTH; CBOMCTBA MapaJlIeIbBHOCTH
IIPSIMOM U TNIOCKOCTH.

Pemats crepeoMeTpuueckue 3a1aun
BBIYMCJIEHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C ITAPAIITIENBHOCTHIO

IIPAMBIX U IUIOCKOCTEM B IMPOCTPAaHCTBC.

PemaTe npaktuueckue 3a1aun

Ha [IOCTPOCHUE CEYECHHUI Ha YEPTEkKAX
TETPAAPA U MapajuiesenuIeaa.
Pemate crepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHUN
IJIOCKOCTBIO.

ITpoBOANTE JIOTUUECKHA KOPPEKTHBIE
JIOKa3aTEIbHbBIC PACCYXKICHUS

IIPY PELICHUHU T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C MTAPAJIIEIBHOCTBIO
IJIOCKOCTEH.

CpaBHUBATH U aHATU3UPOBATH
peaJIbHBIE CUTYallH, CBSI3aHHBIC

C NMapaJUIEIbHOCTBIO NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C IByMsI ITapaJlIeNIbHBIMU IIJIOCKOCTSIMU

MO/JIEJIMPOBATh PEATIbHBIC CUTYALINH,
CBSI3aHHBIE C TAPAJLIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE€ TEOMETPUU

IleprieHIMKYISAPHOCTD
IIPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa
Ha MJI0CKOCTH, TPUTOHOMETPHUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napaienenunena. Beruncienue qiumH
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM
napajuleJIenunee.
[lepnieHIUKYIAPHOCTD NPSIMOU U
1J10CKOCTH. [Ipr3Hak
NEePHEHIUKYIIPHOCTH MPSMON 1
JI0CKOCTU. Teopema o CylecTBOBaHUH
U €JIMHCTBEHHOCTH MIPSIMOMH,
MIPOXOJAIIECH YepE3 TOUKY
IPOCTPAHCTBA U MEPIECHANKYISIPHON
K Itockoctu. [Inockoctu n
NEPHEHIUKYJIAPHbIEC UM MpsAMast

B MHOTOTPaHHHKAX.
[TeprieHAUKYISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyspa

U3 TOYKH Ha IPSIMYIO.

Teopema o0 TpEX NeprneHUKYIIsIpax
(mpsimast u oOpaTHas).

AKTyanu3upoBath (HaKThl 1 METOJIbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.
@OopMyIUPOBATH ONPEICICHHUS:
NEPHEHANKYIIIPHBIX MPSAMBIX

B IIPOCTPAHCTBE; OIIPEACIICHUE IIPSIMOH,
MIEPIICHIUKYJIIPHOU K TUIOCKOCTH.
Jloka3pIBaTh: IeMMy

0 NEPHEHAUKYIAPHOCTH ABYX
MapaJuIeNIbHBIX MPSMBIX K TPEThEU
MIPSIMOW; TEOPEMBI O CBSI3U MEKIY
NapaJIENBHOCTBIO IPSIMBIX U UX
MEPIIECHINKYJIIPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
IIPU3HAK [IEPIEHAUKYIISIPHOCTH MPSIMON
Y TJIOCKOCTH; TEOPEMY

O CYLECTBOBAaHNUHU U €IMHCTBEHHOCTHU
IPAMOM, IPOXOJAIIEH Yepe3 TaHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TAHHOMU
IIJIOCKOCTH.

N3o0paxxath B3aUMHO
MEPIEHAUKYJIISIPHBIE MIPAMYIO

48



denepanbHas padouas mporpamMma | Martemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

Yroa Mexay CKpelnBarOIIMUCS
npsMbIMU. [louck nepneHIuKyIspHbIX
MPSIMBIX ¢ TOMOILBIO
IIEPIIECHIUKYJIPHBIX IIIOCKOCTEN
OpTOoroHaibHOE IPOEKTUPOBAHNE.
[TocTpoeHue ceueHuii Kyoa, IpU3MBI,
IPaBUJIBHOW MUPAMUJIBI C IIOMOILBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTn
CUMMETPHUI B MHOTOTpaHHHUKAX.
[Ipu3Hak nepneHAMKyIIPHOCTH
IIPSIMOM M TUIOCKOCTH KaK CJIEICTBUE
cumMmetpuu. IIpaBunbHble
MHOTOI'PaHHHUKHU

Pacuér paccrostnuil OT TOUKH

710 TIIOCKOCTH. CrIOCOOBI OMYCTUTh
NEePHEeHAUKYJIAPbl: CAMMETPHUSL, CABUT
TOYKH 110 NapajuIeIbHON MPAMOM.
CnBur no HenapasuieJIbHON MPSMO,
WU3MEHEHHE PACCTOSHUMN

Y IUIOCKOCT.
DopMyJIMPOBATH CBOMCTBO
MEPIEHIUKYJIApA IO OTHOIIECHUIO

K IUIOCKOCTH.

[Tomy4aTs npeacTaBaeHUE O 3HAUCHUH
MEePIEHANKYJIIApA IS APYTUX 001acTe
Hayku ((u3HKa, YHEPreTUuKa, Ja3epHbie
TEXHOJIOTHHU), B PEaTbHOMN KU3HU
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
Jloka3pIBaTh YTBEPKICHHUS, CBI3aHHBIC
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TON MPSMOM.
Jloxa3pIBaTh TEOPEMY O TPEX
MIEPIICHIUKYIISIPAX U TEOPEMY
0o0paTHyI0 TeopeMe O TPEX
MEPIICHIUKYIISIpaX.

ITonmyuaTe nipeacraBiaeHue

00 OPTOroOHaIBLHOM MTPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O MPOEKIUHU
TOYKU Ha MPSIMYIO.

PemaTe crepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C TIEPIIEHIUKYJISIPHOCTHIO
MPSAMOM U IUIOCKOCTH.

Pewats npukinanneie 3agauu,
CBSI3aHHBIE C HAXO0XKICHUEM
r€OMETPUYECKUX BEJINYHUH.
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Pemate crepeomeTpuyecKkue 3anavu,
CBS3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOECHUEM MTPOEKIIMHM.

CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.
AHaNIM3UPOBATH U MOJIEIIUPOBATH

HAa S3bIKE TE€OMETPUU PEAJIbHBIC
CUTyalluH, CBSI3aHHBIC

C NEPIEHINKYJIIPHOCTBIO IPSAMOU 1
IIJIOCKOCTH; UCCIIEI0BATh IIOCTPOCHHBIE
MOJENH, B TOM YHCIIE U

C UCII0JIb30BAaHUEM ammapara aareopbl

VYTrabl 1 pacCTOAHUSA

16

[ToBTOpEHUME: YrOa MEXKTY NPSIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJILHOM TPEYTOJIbHUKE,
TEOpEMa KOCHHYCOB.

[ToBTOpEHME: YTOJI MEKITY
CKPELIMBAIOIINMUCS TPSIMBIMHU

B IIPOCTPAHCTBE. | eoMeTpruyeckue
METO/Ibl BEIYUCIICHUS YTJIa MEXKITY
MPSIMBIMU B MHOTOTPAHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IJTAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHM.
@opMyIMpPOBATH ONPEICIICHHE
JBYTPaHHOTO yTJIa.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOIO YIJIA.
KnaccuduimpoBaTs I1ByrpaHHbIE YTIIbI
B 3aBUCHMOCTH OT UX I'PagyCHOU MEPBI.
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JIByrpanHsliil yroy. CBOMCTBO
JMHENHBIX YIJIOB ABYTPAHHOIO YIJIa.
[lepnenaAUKYyIISIpHBIE TUIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHAUKYJISIPHBIX
mnockocren. [IpusHak
NEPIEHANKYJIIPHOCTH IUIOCKOCTEM;
TEOpEMA O IIPSMOU IIEPECEUEHHUS IBYX
IUIOCKOCTEN MEPIEHANKYIIIPHBIX
TPETHEH IIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3BMEpEeHusl, CBOMCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A,
Teopema o quaroHany NpsIMOYroJIbHOTO
rapajulesIenunea u CIeACTBAE U3 HEE.
CrepeoMeTpuueCKUE U TTPUKIIATHBIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacnoJIOKEHUEM NPSAMBIX U TIIIOCKOCTH.
IToBTOpEHME: CKPEIUBAOLIMECS
psIMble, TApPAJIJIEIbHBIE INIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPELIMBAIOIIUXCS PSIMBIX,
pPacCTOsTHUE MEXKIY
CKPELIMBAIOILIUMHUCS MPIMBIMA

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NepreHIMKyIspoB,

@OopMyIMPOBATH ONIPEACICHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
MEPIIECHIUKYJISIPHOCTH JIBYX
IJIOCKOCTEMN.

@opMyIMpPOBATH CIEICTBHE

(U3 mpu3HAKa) O MEPHEHANKYIIPHOCTH
IJIOCKOCTH, KOTOpAsi MEePIEHAUKYJIpHA
IIPSAMOM, IO KOTOPOM NIEPECEKAKOTCS BE
IJIOCKOCTH, 3T ITIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIACHHUS O €TI0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 He€ 0 IMarOHAISAX IPSIMOYTOJIBHOTO
napajieJenunea.

Pewars crepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C MEPHEHINUKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEM, UCIIOJIb3YS
MJIaHUMETpUUeCKue (DaKThl U METOIBI.
IIpoBOANUTE TOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKICHUS TPU
pELIEHNH T€OMETPUYECKUX 3aaY,
CBSI3aHHBIX C MEPIIEHAUKYJISIPHOCTHIO
IJIOCKOCTEMN.

AHaNU3UpoOBaTh U MOJICIIUPOBATH

HAa SI3bIKE TEOMETPHUU pEaIbHbIC
CUTYyallu, CBSI3aHHbIC
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BBIYKCIIEHUE PACCTOSHUNA OT TOUKU
110 TOYKH; TIPSIMOM; IIJIOCKOCTH.
Brrancienne paccTossHUN MEXIy
CKPEUIMBAIOIIAMHUCS NPSIMBIMA

C IIOMOILBIO NEPIIEHIUKYIISIPHON
IIJIOCKOCTH.

TpéXrpaHHbIN yroJl, HEPaBEHCTBA
JUTSl TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, TeopeMbl
KOCHHYCOB M CHHYCOB

JUTSL TPEXTPAHHOTO yTIJia. DJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3M4eCKue JIMHUU Ha 3emiie

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmapara ajnreopsbl.

Pewars npuknagHbie 3a1a4H,
CBSI3aHHBIC C HAX0XKICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

Cucremaru3zanys 3HaHUM:
MHOrorpaHHMK U €ro 3JIEMEHTHI.
[Tupamua. Bunsl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. IIpsimMast u HaKIOHHAsS
npu3Msl. [IpaBriibHas npusma.
[Ipsamoii mapannenenumnen,

PSIMOYTOJIbHBIN Mapajuiesenunes, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHBIE U
IIOJIYTIPABUIIbHBIE MHOTOIPaHHUKHU

Paborath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHUs,
KOMMEHTapHHU.

AHaIM3UPOBATH PELICHUE 3a0a4H.
Pucosars BBIITyKIIbIE MHOTOTPAaHHUKH
C 3aJJaHHBIMHM CBOMCTBAMU,
BOCCTaHABJIMBAThL OOIIUNA BU
BBIIMTYKJIOTO MHOTOIPaHHUKA T10 IBYM
€ro MPOCKIHSIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHHKA.

PucoBars BBIITyKIIbIE MHOTOTPAHHUKH
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C pa3HOM SUIIEPOBOM XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyUEHHUS
pe3yJbTara Ipu BapbUPOBAHUN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIbHBIX
MHOTOIpaHHHUKOB. [ImanupoBars
HOCTPOEHUE IPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JIPYTUX MPaBUIIBHBIX MHOTOI'PaHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonATHE BEKTOpA HA TNIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IIPABUIIO
napajuielIelMIe1a, YMHOKEHHUE BEKTOpa
Ha 4YUCIIO0, Pa3JIOKEHNUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JIEKAIUX
B OJJTHOM INIOCKOCTH.

CxansipHO€ TPOU3BEICHUE,
BBIYMCJIEHUE YTJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

IIpocrenmue 3a1a4n ¢ BEKTOpaMu

AKTyanu3upoBaTh (HakThl U METOIbI
TJTAHUMETPHUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHHU.

OnepupoBaTh NOHATHUSIMA: BEKTOP

Ha IUIOCKOCTH Y B MPOCTPAHCTBE;
KOMIIJIaHApHbBIE BEKTOPHI. [[prBOAUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYUMH.

OcBauBaTh NpaBUJIA BHITIOJTHEHUS
JNIEUCTBUU CIIOKEHUS U BBIYUTAHUSA
BEKTOPOB, YMHOXKEHHUS BEKTOpa

Ha YUCJIO.

Jloka3bIBaTh MpU3HAK KOMILUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O pA3IOKEHUHN
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAHAPHBIM BEKTOpaM
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[ToBTOpenue, 06001IEHIE
M CUCTEMATU3aIVsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alus 3HAaHUH.
Hctopus pa3BuTHs cTepeoMeTpUH Kak
HayKH U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUM

Pewmats crepeomerprueckue 3anadn
Ha J0Ka3aTeNIbCTBO MATEMAaTHUECKUX
OTHOLIEHUH, HAXO0XKJACHUE
reOMETPUUYECKUX BEJIMYUH (IJIMH,
YTJIOB, TUIOIIAICH, 00BEMOB).
Hcronb30BaTh MpU pELLICHUN
CTEPEOMETPUYECKHX 3a7a4
IUTAHUMETPUYECKHE (DaKThl U METOJIBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JIOKA3aTeIIbHBIE PACCYKICHUS

IIPU PELICHUN CTEPEOMETPUYECKUX U
IJTAHUMETPUYECKUX 3a/1a4.
CpaBHUBATH ¥ aHATM3UPOBATH
peanbHbIE CUTYAIUU U BBISIBIISTH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
A3bIKE T€OMETPUHU.

MopenupoBaTh peanbHy0 CUTYaLUI0
Ha 3bIKE TEOMETPUU U UCCIEN0BATH
IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U
C UCITIOJIb30BAaHUEM arrapara anreopsl.
Hcnonp30BaTh KOMIBIOTEPHBIE
IIPOTpaMMBI IIPY PELICHUN 3a4a4.
[Tomy4ats npeacTaBieHUE O TEOMETPUH
KakK O pa3BUBAIOLIECHCS HayKe,
HCCIIEAYIOLIEH OKPYKaIOIIUN MUD,
CBSI3aHHOM C peabHIMU O0BEKTaMH,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
JKA3HEHHBIE CUTYAllUH O POJIN
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKJICHHUS C LIEJBIO BBISIBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.

Hcnonb3oBath HU(POBBIE PECYPCHI

I/ICCJICIIOBaTB IIOCTPOCHHBLIC MOJICIIN.

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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11 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI JEATEIHHOCTH
OcHOBHOE CO/IepKaHUE
paznena (Tembl) Kypca 4acoB y4ammxcst
AHaTUTHYECKast TEOMETPHUS 15 [ToBTOpEHME: KOOPAWMHATHI BEKTOPa AKTyanu3upoBath (DaKThl U METOBI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEIACHHUE BEKTOPOB,
BBIUMCIICHUE YTJIa MEXIY BEKTOpaMU
B IIPOCTPAHCTBE. Y PaBHEHUE NIPSIMOM,
IIPOXOSIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YpPaBHEHHUE IIOCKOCTH B OTPE3KAX.
BekropHoe npoussenenue. JInnernoie
HEPABEHCTBA, INHEWUHOE
IPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI pPacyéra
yTJIa MEXY MPSIMBIMUA U TIJIOCKOCTSIMU
B MHOTOrpanuukax. ®opmyina
pacCTOSTHUS OT TOYKH A0 IUIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue pacCTossHUAN OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOM
MUpaMuIe

IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOIUTH NEUCTBUS C BEKTOPAMHU

K aHAJIOTUYIHBIM JEHUCTBUSIM C HX
KOOpJWHATaAMH.

BcnomMHUTSE oripeiesieHre CKISIPHOTO
YMHOEHHUS U €T0 CBOKCTBA.
Bb1ynciisaTh ¢ HOMOIIBIO CKAISIPHOTO
YMHOKE€HUS JIJTMHBI BEKTOPOB, YIJIbI
MEX1y HUMH, YCTaHABJIUBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
BrIBOIUTH YpaBHEHHE MIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

JI0 TIJIOCKOCTH.

Pemars 3agauu, coueras
KOOPJWHATHBINA U BEKTOPHBINA METO/IBI.
[IpoBOAUTE TOTMYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS

MIPU PEIICHUU TEOMETPUUYECKUX 3a]a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJMHATHOT'O METO/1A.
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AHanu3upoBaTh U MOJEINPOBATh
Ha SI3bIKE TE€OMETPUH PEATIbHBIE
CUTYaIlNH, CBSI3aHHbBIE BEKTOPAMHU U
KOOPJIMHATAMHU.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEeHue, 06001ICHNE
Y CHCTEMaTHU3alus 3HaHUH

15

CeueHns MHOIOTPaHHUKOB:
CTaHJApPTHBIE MHOTOTPAaHHUKH, METO/
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
[IEpECEUYECHHUs NPSMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TUIOCKOCTH:
IapajuIesIbHbIE CEUYECHHUs], PACUET
OTHOUIEHHM, YTIIbl MEXKITY
CKPEIHUBAIOIIAMUCS MPSIMBIMH.
IleprieHIMKyISIpHBIE NIPAMBIE U
IJIOCKOCTH: CTAH/IAPTHHIE NAPHI
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
PSAMBIX, CHMMETPHH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIEHINKYJIAPAX, BBIYUCICHUS JJINH

CTpouTh ceueHusl.

Pemathk crepeomMeTpruuecKue 3a1auu
Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKHUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUICCKUX BEJIMUUH (JJTHH,
YTJIOB, IJIOIIaAei, 00bEMOB).
Hcnonws30BaTh npu pelieHnu
CTEPEOMETPUUYECKUX 3a/1a4
MJIaHUMeTpudeckue (hakThl U METOIBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIS
JIOKA3aTEIbHBIC PACCYKICHUS

IIPY PEIICHUM CTEPEOMETPUUECKUX
3ajad.

CpaBHUBATh ¥ aHATU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpEeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOpaskeHUs
MoJ00us.

[Tmomaau ceueHnit MHOTOTPaHHUKOB:
TJIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

peanbHbIE CUTYalllH U BBISBIATH
BO3MOYKHOCTb €€ MOJEIIMPOBAaHUS

Ha SI3bIKE TCOMETPUM.

MopnennpoBaTh peaIbHY0 CUTYALUIO
HAa S3BIKE TEOMETPUU U UCCIEN0BATh
IIOCTPOEHHBIE MOJIENH, B TOM YHCIIE U
C UCIIOJIb30BAaHUEM alliapaTa ajareopsl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBI IIPU PEIICHUU 3a/1a4

O0BEM MHOTOrpaHHUKA

17

O0bEM Tena. O0BEM NMPAMOYTOIBHOTO
napajuiesienuIe1a. 3a1aun

00 yJIBoeHUHU Ky0a, 0 KBaJipaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpuuecKkue 3aauu,
CBSI3aHHBIEC C 00BEMOM
IPSIMOYTOJILHOTO TIapajuieienunea.
[IpuknannHbie 3a1a4u, CBI3aHHbBIC

C BBIUUCIIEHHEM 00bEMA
IPSMOYTOJIBHOTO TIapajuieienunesa.
O0BEM NPSIMOIA TPU3MBI.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
psAMOM npu3Msl. IIpuknanseie
3aJ1a4u, CBSI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUAMH:
00BbEM Tena, 00bEM NPAMOYTOIBHOTO
napajijiesienurnena.

®opMyIpoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPSIMOYTOJILHOTO MapasuielienuIiea,
CIICJICTBUSA U3 HEE.

Pa3pe3ars MHOrOrpaHHuKH,
NePEeKIIaAbIBaTh YACTH.

Pemate cTepeoMerpudeckue 3a1auu,
CBSI3aHHBIE C BHIYUCIICHHEM 00BbEMA
IPsIMOYTOJILHOTO Napaljieienunenaa,
IPU3MBI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKACHUS C IIETBIO BBISIBICHUS
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Brruucnenne 005EMOB Ten

C TIOMOIIBIO ONPENENEHHOTO
unTerpana. O0bEM HaKJIOHHOMN
PU3MBI, TUPAMHUIBI.

®opMyna 00bEMa TUPAMHUIBI.
OTtHo1eHne 00bEMOB MUPAMUJ]

¢ OOIIUM YTJIOM.
CrepeoMeTpUUeCKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
MIPU3MBI, TUPAMHIBI.

[IpuknanHble 337244 IO TEME
«OO0BEMBI TN, CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPHU3MBbI, TUPAMUJIBI.
[Ipumenenue 00bEMOB. Brruncienue
pacCTOAHUS A0 MIIOCKOCTH

JOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUN.
AHanu3upoBaTh U MOACIUPOBATH

Ha SI3bIKE TE€OMETPUU pPEaIbHbIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
NpSMOYTOJIFHOTO MapasijieNenumneaa,
PU3MBI, TUPAMHUJIBI.

HccnenoBats NOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara anreOpsl.

BBIBOAUTE OCHOBHYIO HHTETPAIBHYIO
dbopmyiy 1Sl BRIYUCICHUS 00hEMOB
TEJL.

Jloka3piBaTh TeOpEMy 00 00bEME
HAKJIOHHOM MPU3MBI Ha TIPUMEpE
TPEYTroJIbHON MPU3MBI U

IUIS TPOU3BOJIBLHON IPU3MBI.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYIUPOBATH CIIEICTBUS
U3 Hee: 00bEM yCeUEHHOM MUpPaMUIbI.
BreiBoauTh hopmyity Asisi BEIYKCTICHHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpatieHus

24

[unuHapryecKas MOBEPXHOCTD,
oOpa3zyrolue UIHHIPUIECKON
IOBEPXHOCTH.

CB000IHO OMIEPUPOBATH MOHSATUSIMU:
IIAJTAHIPUICCKAS TTIOBEPXHOCT,
uHAp. 3ydaTh criocoOsb
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Hummunp. [Ipsamoit kpyrosou
uuiusp. [nonaas noBepXHOCTH
UUJIMHIpA.

Konunueckast HOBEpXHOCTB,
o0pa3yronme KOHUIEeCKON
noBepxHocTH. Konyc. CeueHne koHyca
ILIOCKOCTBIO, TTapaJljIeIbHON
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M300pakeHrne KOHYyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpUueCcKHE 3a/1a4n

Ha J0Ka3aTeJbCTBO U BEIYUCIICHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYCa.

[IpuknaaHbie 3a1a4u, CBI3aHHbBIC

C IUJIUHAPOM.

Cdepa u miap.

[lepeceuenue cdepnl u mapa

¢ mockocThio. Kacanue mapa u
chepbl I0CKOCTHIO. By n
M300paKEeHHE TIapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacrei.

CummeTtpus cepsl u mapa.

NOJIYYEeHUS UUITUHAPUYECKON
MOBEPXHOCTH, LIWJIMHJPA.
N300paxaTh WHIIMHAP U €r0 CEYECHHUS
MJI0CKOCTBIO.

CB00OOAHO ONIEepUPOBATH TOHATUSIMHU:
KOHUYECKasl IOBEPXHOCTh, KOHYC,
yce4EHHbIN KoHyc. M3yuaTh cnocoObl
NIOJIyYE€HHS] KOHUYECKON IOBEPXHOCTH,
KOHYyca.

N300paxxaTh KOHYC U €ro CEYeHUs
IJI0CKOCTBIO, MPOXOSAIIEH Yepe3 oCh,
Y TJIOCKOCTBIO, IEPIEHAUKYIAPHON

K OCH.

BoeiBoauTh hopMyIibl 151 BEIUKCICHUS
OOKOBOM M TIOJIHOM MTOBEPXHOCTEN TET
BpaiieHus. Pemarts
CTEPEOMETPUYECKHUE 3a]]a4H, CBI3aHHBIC
C TE€JIaMH BpAILEHUs, HAXOXKICHUEM
[UI0IIa 1 OOKOBOI M MOJIHOM
IIOBEPXHOCTH, IOCTPOCHUEM CEUEHUM.
Hcrnons30BatTh IpU peIIEHUN 33]1a4
IUTAaHUMETPpUYECKUE PaKThl U METOBI.
CpaBHUBaTh U aHAJIM3UPOBATD
YTBEPKJICHUS C LEJIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHHM.
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CrepeoMeTpuuecKue 3a1auu

Ha JIOKa3aTeJIbCTBO M BEIYHCIICHHE,
CBSI3aHHBIC CO C(HEepPOH U MapOM,
MIOCTPOCHUEM UX CEUCHHI
TUTOCKOCTBIO.

[TpuknanHbie 3a1a49, CBSI3aHHBIC
co cepoil U mapom.

[ToBTOpEHME: OKPYKHOCTH

Ha IJIOCKOCTH, BEIYHCIICHUS

B OKPY>KHOCTH, CTaH/IapTHBIC
no100usl.

PaznuunbIe KOMOMHAITUHN TE
BpAIllCHUS U MHOTOTPaHHUKOB.
3amaun o Teme «Tesa u MoBepXHOCTH
BpaICHUSD»

AHanu3upoBaTh U MOJEIHPOBATH

Ha SI3bIKE TE€OMETPUH PEATIbHBIE
CUTYaIINH, CBSI3aHHbBIE C KOHYCOM

U IWINHAPOM.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
anmnapara anreopsl

AKTyanu3upoBath (HaKThl U METObI
IUTAHUMETPHH, PEIEBAHTHBIE TEME,
IPOBOJUTH AHAJIOTUH.

CB00OHO ONEpUPOBATH MOHITUIMU:
cdepa u mwap, UeHTp, paguyc, TUaMeTp
cdepsl U mapa.

HccenenoBats B3aMMHOE pacIOIOKEHUE
chepbl U TIIOCKOCTH.

DopMyIIMpOBATH ONIPEAECICHUE
KacaTeJbHOM TIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
IPU3HAKE KacaTeJIbHON TUIOCKOCTH.
BoiBoguTh (hopMymy 17151 BBIUUCIEHUS
IUIOIIa U cepbl uepe3 paanyc chepsl.
Pewiate cTepeomerpruyeckue 3a1auu,
CBs3aHHBIE cO c(epoil U mapoM,
HaXO0XKJICHUEM ILIomaau cepsl u eé
yacTell, MOCTPOCHUEM CeueHUi chepsl
U T1apa.
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AHanmuM3upoOBaTh U MOJEITHPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIliH, CBSI3aHHBIC C IIIAPOM H
chepoti.

Pemate mpocThie 3a1a9n, B KOTOPHIX
bUrypupyroT KOMOUHAIIUH TEJl
BpAIeHUS 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pellieHnu 3a/1ad,
CBSI3aHHBIX CO cepoit U Iapom,
TUTAHUMETPHYIECKHE (PaKThl M1 METO/IBI.
Pemate cTepeomerpuyeckue 3a1au,
CBSI3aHHBIC C TEJIAMH BpAIICHUSA,
IIOCTPOCHUEM CEYEHUN TEJ BPALLICHHUS,
C KOMOMHAIUSIMU TEJI BPAILIEHUS U
MHOTOTPaHHHUKOB.

[TpoBOIUTE JTIOTUYECKU KOPPEKTHBIE
JIOKa3aTeNIbHbIE PACCYKICHUS

IPY PEIICHUN TeOMETPUUECKIX 3a]1a4,
CBSI3aHHBIX C MEPICHANKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHanmuM3upoBaTh U MOJICTUPOBAThH HA
SI3BIKE TEOMETPHUH PEAThbHBIC CUTYAIIHH,
CBSI3aHHBIC C MHOTOIPAHHHKAMM.
HccnenoBaTh MOCTPOCHHBIE MOJIETH,
B TOM YHCIIE U C UCIIOJIb30BaHUEM
arrapara ajareopbl

62



denepanbHas padouas mporpamMma | Martemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

[Imomaau noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O06beéM mumuHapa. Teopema

00 00bEME TPSAMOTO ITUITUH/IPA.
[Tnomaau 60KOBOM M TTOJTHOM
MOBEPXHOCTH IIMIJIMH]IPA.

Brruucnenne 006EMOB Ten

C MOMOUIBIO ONPEAETEHHOTO
uHTerpana. O0bEM KoHyca.

[Imomnaan 6OKOBOM M IMOJTHON
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpUUeCKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHUCIICHHEM 00BEMOB
UINHIPA, KOHYCA.

[Tpuxnagusie 3aaa4un 1mo Teme «O0BEMBI
Y IUIOIIA/IA TOBEPXHOCTEU TEI.
O0BEM 11apa U MApOBOTO CEKTOPA.
Teopema 006 00bEMe mapa. [Tnomans
cdhepsl.

CrepeoMeTpuuecKue 3a/1a4H,
CBSI3aHHBIC C BHIYUCIICHHEM 00BEMOB
1rapa, IIapoBOTO CETMEHTA, IAapOBOTO
CeKTopa.

[IpukiagHbie 3a0a4u 110 TEME
«OOBEMEBI TEI», CBA3aHHEIC

¢ 00BEMOM TI1apa U TUIOMIAABI0 ChEepHI.
CooTHOIIIEHUsT MEXKIY TIIOMA MU
MOBEPXHOCTEN U 00BEMAMU MO I00HBIX

CB00OIHO ONEpUPOBATH MOHATHUSIMU:
00BEM Tena, TUIONIA b MOBEPXHOCTH.
®opMyIHpoOBaTH OCHOBHBIC CBOMCTBA
00BEMOB.

JlokaspIiBaTh TEOpEeMBI: 00 00BEME
UIMHAPA; 00 00bEME KOHYCa.
BriBOoAUTE (hOpMYITBI 7151 BEIYHCIICHUS
00bEMa yCceu€HHOr0 KOHYCa.
HccnenoBaTh MOCTPOCHHBIE MOJICTH,

B TOM YHCJIC ¥ C UCTIOJIB30BAaHUEM
amnmapara anreopbl.

3HaTh BO3MOYKHOCTH PEIICHUS 33729
Ha IMOCTPOCHHE ITUPKYJIEM B TMHEHKOM,
0 KJIACCHYECKHUX Hepa3peIIMMBbIX
3a/1avax.

CB00OOIHO OMIEpUPOBATH TOHATUSIMHU:
IaPOBOM CETMEHT, IIAPOBOM CJIOM,
IIAPOBOM CEKTOP, OCHOBAHKE U BBICOTA
CEerMeHTa, OCHOBAaHWE U BHICOTA
IIAPOBOTO CJIOA.

BoeiBoUTE (hOpMYITBI 17151 HAXOXKICHUS
00BbEMOB IIAPOBOTO CETMEHTA,
IIAPOBOTO CEKTOPA, TUIOMIAaaN ChEephl.
Jloka3wsIBaTh TeOpeMy 00 00BEME T1apa.
Pemate cTepeomerprudeckue 3aaauu,
CBsI3aHHBIE C 00BEMOM IIIapa, MapoBOTO

63



denepanbHas padouas mporpamMma | Martemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

TelL

[TooOHBIE TENa B TPOCTPAHCTBE.
N3menenune o0pEMa pu mogo0ouu.
CrepeoMeTpruecKue 3aauH,
CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB
TEJI ¥ IJIOMIA IeH TOBEPXHOCTEH

CErMEHTa, IIIapOBOTO CEKTOPA,
IIOLIAABIO CHEpHI.

CpaBHHBAThH ¥ aHATU3UPOBATH
YTBEPKJICHUS C 1IEJIbIO BBISIBJICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHaM3upOBaTh U MOJICTIUPOBATh

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
1rapa, IapoBOT0 CErMEHTA, AaPOBOTO
CErMEHTA, IJIOMIaAbI0 CPEpHI.
CB00OOAHO ONEPUPOBATH MOHATHEM:
10T00HBIC TEIa B MPOCTPAHCTBE.
Boruuciste 00bEMBI TEJT C TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemate cTepeomerpruyeckue 3aaau,
CBSI3aHHBIC C COOTHOIIIEHUSMHA MEXKTY
TUIOMIAASIMU TTIOBEPXHOCTEN U
00bEéMaMu MOJJO0HBIX TE.
[TpoBOINUTE JTOTUYECKH KOPPEKTHBIE
JIOKa3aTeNIbHBIE PACCYKICHUS

IIPY PEIICHUN T€OMETPHUCCKUX 3a]1a4,
CBSI3aHHBIX C BBIYHCICHHEM 00HEMOB
TEJI C IIOMOIIBIO ONPEAECIEHHOTO
WHTETpaja, HaX0XKJICHHEM
COOTHOIICHHS MEX]TY TIOIIAISIMH
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TTOBEPXHOCTEHN 1 00bEMaMu TOJOOHBIX
TEJI.

AHanmM3upoOBaTh U MOJCITHPOBATH

Ha SI3bIKE TEOMETPHUH PEATbHBIC
CUTYaIllH, CBsI3aHHBIC C 00bEMaMU U
MTOBEPXHOCTSIMU Te,

Ha JIOKA3aTeIbCTBO M HA HAXOXKICHHUE
TCOMETPUUYECKHUX BETUIHH

JIBuxeHust

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHUs U
paBeHCTBO puryp. O6mme cBoiicTBa
NIBIDKEHUM. BUIbl 1BM>KEHUM
napa’sulebHBIN TepeHoc, IeHTpaJIbHAas
CUMMETpUS, 3epKaJIbHAsI CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanms mogoous. [psamas u
chepa Ditnepa.

I'eomerpuueckue 3agaumn

Ha IPUMEHEHUE IBUKCHUS

[IpuMeHATh IpaBuUiIa BBIIOJIHEHUS
JICUCTBUM CJIIOKCHHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YUCJIO IPU PEUICHUM 33/1a4.
Haxonuts KOOpIMHATHI BEKTOPA

B JJaHHOM 0a3HCe M CTPOUTH BEKTOP
10 €ro KOOPANHATAM.

BcnoMHUTSE onipeiesieHre CKaIsIpHOTO
YMHOKEHUS U €r0 CBOMCTBA.
BbrynciisTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOKEHUS JJTMHBI BEKTOPOB, YTJIbI
MEKy HUMU, YCTaHABJIUBATh
MEPIIEHANKYJIAPHOCTh BEKTOPOB.
AHaIu3UpoBaTh U MOJICIUPOBATH

Ha SI3bIKE€ T€OMETPUU PEATHHBIC
CUTYaIINH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMH BEJIMYMHAMH.

65



denepanbHas padouas mporpamMma | Martemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

Hcnonb30Bath Mpu pelieHUN 3a/1ay,
CBSA3aHHBIX C BEKTOpaMu

B IIPOCTPAHCTBE, NIAHUMETPUUYECKHE
(bakTbl U METOJIBI.

CB00OOAHO ONIEepUPOBATH TOHATUSIMHU:
0TOOpaKeHHE MPOCTPAHCTBA Ha ceOs,
JIBUKEHUE IPOCTPAHCTBA;
LEHTpajbHas, OCEBas U 3epKalbHas
CUMMETPHH, MTAPAIIIENBHBIN IEPEHOC;
PaBEHCTBO U II0j100Ke PUryp.
Jloka3bpIBaTh YTBEPKIACHUS O TOM, YTO
LEHTpaJbHas, OCEBas U 3epKajlbHas
CUMMETPHH, NapaJUIEIbHbINA IEPEHOC
SIBJISIFOTCSL ABMKEHUSIMU. BBIMOTHATH
npeoOpa3oBaHus MOI00HS.
OnepupoBaTh MOHATUSIMU: TpsiMast U
chepa Ditnepa.

Pemate reomerpudeckue 3a1aun

C UCIOJIb30BAHUEM JIBUIKCHUM.
Hcnonb30Bath Mpu pelieHu  3a1ad
JBH>KEHUSI TPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMATHU3aIMs 3HAHUU

17

O6o0maronee MOBTOPEHUE MOHATHI U
METOJIOB Kypca reOMeTpuH
10-11 xyaccoB, cucTEMaTH3ALIHS

Pemrars crepeomerpuueckue 3anadu
Ha J0Ka3aTeJILCTBO MaTEMAaTHUECKHUX
OTHOIIICHUM, HAXO0XKJCHUE
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3HAHHM.

Hcropus pa3BuTHs CTEPEOMETPUU KaK
HAYKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

reOMETPUUECKUX BEJIUYUH (IJIHH,
YTJIOB, TLJIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUUECKUX 3a]1a4
IUTAaHUMETpUUYECKUE (PaKThI

U METO/BI.

[TpoBOAUTH TOTHYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U TUIAHUMETPUYECKUX 3a/1a4.
CpaBHUBaThH U aHATTM3UPOBATH
peasibHbIE CUTYallUH U BBISBIIATH
BO3MOYKHOCTb €€ MOJEIIMPOBAHUS
Ha SI3bIKE T€OMETPUHU.
MoienupoBath peaibHYIO CUTYalHIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BAThH
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCMOJIb30BAHHUEM ammapara
anreops.l.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TIPH PEIICHUH 3a1a4.

[TosmyyaTh nipeicTaBiI€eHUE O TEOMETPUU

KaK O pa3BUBAIOIICUCS HAYKE,
VCCIIEAYIOIIEN OKPYHKAOIIUN MUD,
CBSI3aHHOM C peajibHBIMU O0OBEKTaAMU,
IIOMOTalOLIEN PELIUTh PEAIbHbIC
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YKU3HEHHBIE CUTYallH O POJIU
CTEPEOMETPHUH B PA3BUTHH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

HOACHUTEJBHAA 3AIIMCKA

VY4eOHbIil Kypc «BeposTHOCTh M CTAaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBJISETCA
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca yriyOJ€éHHOrOo YpPOBHS
HAa YpOBHE cCpemHero oOmero oOpa3oBaHWsA. YUYEOHBIM Kypc NpeIHAa3HA4YCH IS
(¢opMupoBaHusa y OOydaroIIUXCsl CTATUCTHMYECKOM KyJIbTYphl M TIOHMMaHUS PpOJIU
TEOPUH BEPOATHOCTEH KaK MATEMaTHYE€CKOTr0 MHCTPYMEHTA JJISl M3YUYEHUsS CIIyYalHbIX
COOBITHM, BEIMYMH U IpoueccoB. [Ipu u3yueHun kypca oOoramaroTcsi IpeCcTaBICHUs
o0y4aromuxcst 0 METoJIaX UCCIEOBAaHUSI U3BMEHYMBOIO MUpPA, Pa3BUBAETCS MOHUMAaHHE
3HAYMMOCTH U OOIIHOCTM MAaTEMAaTHYECKUX METOJOB IO3HAHUS KaK HEOThEMJIEMOM
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HalpaBj€HO Ha 3aKpEIUICHUE 3HAHWUW, OJTyYEHHBIX
IpU U3YYEHHH Kypca Ha YpOBHE OCHOBHOIO OOILEro oOpa3oBaHUs, U Ha Pa3BUTHE
IIPEACTABICHUA O CIy4YalHBIX BEJIIMYMHAX M B3aHMOCBS3AX MEXAY HUMH HAa Ba)KHBIX
IpUMEpPAX, CIOKETBl KOTOPBIX MOYEPIHYTHl M3 OKpyXaromero mupa. B pesynbrare
y oOyyaroummuxcss JOJDKHO  cOpMHUpPOBaTbCsA  IpEACTaBiIeHHE O  Hauboiee
YHOTPEOUTENBHBIX U OOIIHMX MAaTEMATUYECKUX MOJENAX, UCTIOIb3YEMBIX ISl OUCAHUS
aHTPOMOMETPUUECKUX U IEMOTpaPUUECKUX BEJIMYMH, TOTPEUTHOCTEN B pa3IuvHbIe PoJa
U3MEPEHUSIX, JUIMTEIBHOCTH  O€30TKa3HOM  pabOThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SIBJIEHUH U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oil JUIsI OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKHMX METOAOB, HEOOXOIUMBIX
CIELMAIMCTaM HE TOJBKO HWH)KEHEPHBIX CIIEHHUAJIBbHOCTEM, HO TaKK€ COLMAIBHBIX U
NICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHbIE OOIECTBEHHbIE HAYKH B 3HAUYMTEIbHON
Mepe UCHOJB3YIOT almnapar aHanusza OoJbIIMX JaHHBIX. L{eHTpanbHyl0 YacTh yueOHOTro
Kypca 3aHMMaeT OOCYXXJICHHE 3aKOHAa OOJbIIMX 4Yucesl — (PyHIaMEHTaJIbHOTO 3aKOHA
IPUPOJIbI, UMEIOIIET0 MAaTEMATUYECKYIO (hOpMaTH3aLHIO.

B cooTBercTBMM ¢ YyKa3aHHBIMM LEIIMH B CTPYKType ydeOHOro Kypca
«BeposiTHOCTP W cTaTHCTHKa» Ha YIIyOJIEHHOM YpPOBHE BBIJEICHBI OCHOBHBIC
colepkarenbHble JMHUU: «CiydaiiHple cOObITHS W BeposiTHocTU» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YUCET.

[ToMUMO OCHOBHBIX JJMHUHM B YUEOHBIN KypC BKIIOUEHBI JJIIEMEHThI TEOpHUH Tpadon

1 TCOPUHM MHOKECTB, HEOOXOIMMBIC JIJIsl TIOJIHOIICHHOTO OCBOCHHMS MaTepHaja JaHHOTO
y4eOHOTr0 Kypca U CMEKHBIX MaTEMaTUUECKUX YUEOHBIX KYPCOB.

Conepxanue nmuHun «CiydaliHble COOBITHSI U BEPOSTHOCTHU» CIIY)KUT OCHOBOM
st (OpMUPOBAaHMS TIPEACTABICHUM O pPaCHpe/e]ICHUH BEPOSTHOCTEH  MEXIy
3HAUYCHUSIMU CIIyYalHbIX BEJIWYMH. BakHyr0 4acThb B 3TOW COACPKATEIBHOM JIMHUU
3aHUMAET U3yUYCHUE TEOMETPUIECKOTO M OMHOMHUAIBHOTO pacipeiesieHuid U 3HAKOMCTBO
C UX HEINPEPBIBHBIMU aHAJIOTAMU — ITOKA3aTEJIbHBIM U HOPMAaJIbHBIM PACIPEAECICHUSMMU.
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Templ, CBSI3aHHBIE C  HENOPEPBIBHBIMU  CIYYalHBIMM  BEJIMYMHAMH U
pacrnpeeNeHus MU, aKIEHTUPYIOT BHUMaHue O0ydyaroluxcs Ha OMMCAHUU U U3YYEHUU
CIIy4allHbIX SIBJIEHMH C IIOMOIIbIO HENpepbIBHBIX (yHKUIUH. OCHOBHOE BHUMAaHME
yIeIsAeTcs M0Ka3aTeIbHOMY U HOPMaJIbHOMY PACIIPEACICHHSIM.

B yueOGHOM Kypce npeaycMaTpuBaeTCsl 03HAKOMUTEIIBHOE U3YUEHHUE CBA3H MEXIY
CIIy4aliHBIMH BEJIMYMHAMHM U OIKCAaHUE D3TON CBS3M C MOMOIIBI0 Kod(duimeHTa
KOPPEJISILIMK U €r0 BHIOOPOYHOTO aHAJIOTa. DTHU 3JIEMEHTHI COACpKaHHS pa3BUBAIOT TEMY
«/ImarpamMmbl paccerBaHUs», U3yYEHHYIO HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUHU.

Emé onuH sneMeHT colepikaHus, KOTOPbI HpeIaracTcsi Ha 03HAKOMUTEIbHOM
YPOBHE — IOCJIEOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMNAIOIIUX
B €AUHUIy BpeMeHH. O3HaKOMJIEHHE C pacHpelesICeHUEM BEpPOSITHOCTEM KOJMYECTBA
TaKUX COOBITHM HOCHUT pa3BUBAIOIIMIA XapaKTep U SBJSAETCS aKTyalbHBIM JUIS OyTyIIuX
aOUTYpUEHTOB, TMOCTYMAIOUIMX Ha y4eOHbIE CHEIUAIbHOCTH, CBA3aHHBIE C
0OILIECTBEHHBIMU HayKaMH, IICUXOJIOTHEN U YIIPABICHUEM.

Ha uzydenue ydyeOHOro kypca «BeposSTHOCTh M CTAaTHCTHMKa» Ha YIUIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hezmemnto), B 11 kiacce —
34 gaca (1 gac B HEJEIIO).

COAEPXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBsazubiil rpad, mytu B rpade: mukiasl U mnenu. CTeneHb (BaJCHTHOCTB)
BepiuHbL. ['padnl Ha mIockocTH. JlepeBbs.

CrnydaiiHple SKCIEPUMEHTHl (OMBITHI) W CIyYailHble COOBITUS. DJEeMEHTapHbIC
coObITUsl  (MCXOMBI). BepoaTHOCTh cliydallHOro coObITHS. bBiIM30CTh YacTOTH U
BEpOSITHOCTU cOObITUH. Ciy4yailHble ONBITHI C PaBHOBO3MOXKHBIMH 3J€MEHTapHBIMU
COOBITHUSIMU.

Onepauun Haja COOBITHSMM: TE€peceueHue, OObEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITust. Jlnarpammel Diinepa. Gopmyria CIOKEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXEHHE BEpPOSATHOCTEM. JlepeBO  Ciayd4alHOro
skcniepumenTa. dopmyna mnosHOW BeposTHOcTH. Popmyna baneca. HezaBucumelie
COOBITHSL.

bunapHbiii ciayyaliHbIil OmbIT (MCIBITaHWE), yClex W Heyaada. HezaBucumblie
ucnbiTanuss. CepHsi HE3aBUCUMBIX HMCIBITAaHUU N10 nepBoro ycmexa. [lepecraHoBku u
dakropuan. Yucno coueranuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

Cepusi He3aBUCHMMBIX ucnibiTaHUM bephymnu. CnydaliHbI BBIOOpP M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTEN. JJuarpamma pacnpenesneHus.
Onepaunn Hax ciydailHbIMU BEJIMYMHAMH. bUHAapHAas ciy4yaliHas BenuuuHa. [Ipumepsl
pacrpeneneHun, B TOM YUCIE  TIEOMETPUYECKOE " OMHOMHAIIBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHUe IByX CIIy4alHbIX BeIUYHH. He3aBucumele ciaydanHble
BEJINYUHBI.

MatemaTnueckoe OXHUAAaHUE CIIy4allHOM BenuuuHbl (pacnpexaeneHusi). [Ipumepsr
NPUMEHEHUSI MaTEMATUYECKOTO OXHUAAHUS (CTpaxoBaHHUE, JIOTepes). MaTemaThuiecKkoe
OXKUJaHWe OWHApHOM CIIy4alHOM BeNWYMHBL. MaTeMaTH4ecKoe OXHUJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTnyeckoe 0°kuJaHNue FeOMETPUUECKOTO 1 OMHOMUAIIBHOTO
pacnpeneneHun.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHUE CIy4YailHOW BENWYMHBI (pacIlpeneeHus).
Hucnepcust OMHApHOM  Cily4ailHOM  BeJWYMHBI. MaremMaTudeckoe  0XXKHIAHHE
IIPOU3BEACHUSA U AUCIEPCUS CYMMBI HE3aBUCHMBIX CIyYalHBIX BeIu4yuH. [{ucnepcus u
CTaH/IapTHOE OTKJIOHEHHWE OMHOMMAIILHOTO pacipeaenacHus. Jlucnepcus u crangapTHOE
OTKJIOHEHHE TEOMETPUYECKOTO PACTIPEACIICHUS.

HepapenctBo YeOnimméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
Oonbiux yncen. BeiOopouHblil MeTo uccienoBaHuii. BeIOOpOUHBIE XapaKTEPUCTUKH.
OueHuBaHuE BEPOSITHOCTU COOBITHA MO BHIOOPOYHBIM JAaHHBIM. [IpoBepka mpocTeimmx
TUIIOTE3 C MIOMOILIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBHble  cnydaiiHble BennuuHbL.  [Ipumepsl. @yHKIMS  IUIOTHOCTH
BEPOSITHOCTH paclpeerncHus. PaBHOMEpHOE pacnpesesieHue U €ro CBOWCTBa. 3aJadd,
IPUBOIAIIME K IT0KA3aTEIIBHOMY PACIpPEAEIICHHUIO. 3a1a4u, IPUBOJAIINE K HOPMAIBHOMY
pacnipeneneHnio. OyHKIUSA MIOTHOCTA BEPOSTHOCTH MOKA3aTENBHOTO PACIPEIEIICHHUS,
(GYHKIMS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacnpezesieHus. @yHKIHs IUIOTHOCTH
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh OJAMHOYHBIX HE3aBUCHUMBIX COOBITHMH. 3afauyd, MPUBOJSIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHbix BenuduH. KoapduuueHT nuHeHHON Koppensiuu.
CoBMecTHbIE HAONIOACHHS JBYX BeTUYHH. BBIOOpPOUYHBIM KOI(PDHUIIMEHT KOPPEISAIUU.
Pasznuumne mexny JIMHEHHOM CBA3BIO U NPUYMHHO-CIEACTBEHHOW CBSI3bIO. JIMHEWHas
perpeccus, METOJl HAUMEHBIINX KBaJAPATOB.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOydaromuiics HayqYuTCs:

CBOOOJHO OINEpUPOBaTh MOHATUSMU: Tpad, Miaockuil rpad, cBs3HbIN Tpad, MyTh
B rpade, 1enp, MUK, I1epeBO, CTENEHb BEPIIUHBI, I€PEBO CIIYYaHOIO HIKCIIEPUMEHTA;

CBOOOJTHO OTEPUPOBATH MOHATHUSIMU: CITyYalHBIN HKCIIEPUMEHT (OTIBIT), CITydaitHOe
cOOBITHE, JJIEMEHTAPHOE CIIy4ailHO€ COOBITHE (3JEMEHTapHbIA HKCXO0H) CIYy4alHOTO
OMbITa, HAXOAUTh BEPOSTHOCTH COOBITUA B OMNBITAX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUSMU;

HaxXOJUTh W (OPMYJUPOBATH COOBITHSA: TepeceueHue, OOBEIUHEHHE JTaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOJIOKHOE JaHHOMY, MCIIOJIb30BaTh JAMArpaMMbl Dilepa,
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KOOPAMHATHYIO TMPSMYIO JUJIsl PEIICHUs 3ajad, MOJIb30BaThCs (POPMYIION CIIOKEHHUS
BEPOSTHOCTEH 1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHUSIMU: YCIOBHAsI BEPOSTHOCTb, YMHOKEHHE BEPOSITHOCTEH,
HE3aBUCUMBIE COOBITHSA, JEPEBO CIYyYAHHOTO JKCIEPUMEHTA, HaXOAUTh BEPOATHOCTHU
COOBITUI C MOMOILBIO MTPAaBUJIa YMHOXKEHUS, IEPEBA CIIYYAHOrO OMbITA, UCHOJIb30BATh
dbopmyny monaHOM BeposiTHOCTH, (popmyny baileca mpu peiieHuu 3agad, ONMpenessiTh
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OPTaHU3AIUH CITyYalHOTO HKCIIEPUMEHTA;

NPUMEHSTh U3yUYEHHbIE KOMOMHATOPHBIE (DOPMYIIBI [Tl IEPEUUCIICHUS] SJIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OIbITa, PELICHUs 33Jad [0 TEOPHH
BEPOSTHOCTEN;

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: OMHAPHBIN CITy4ailHBIA OMBIT (MCTIBITAHUE),
yCIIEX M HEYNa4a, HE3aBUCUMBIE UCIIBITAHUS, CEPUsI UCIIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITHI: B CEpUU HCIBITAHUN A0 MEPBOrO ycCIiexa, B CEpUU UCHBITaHWN bepHyiw,
B OIBITE, CBA3aHHOM CO CIyYalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: CIy4yaiiHas BeJIMYMHA, pacIpeaesieHue
BEpPOSITHOCTEW, JMarpaMma pachpeesieHus, OuHapHas clydailHas BeJIWYHHA,
reoMeTpuueckoe, OMHOMHAIILHOE paclpeiesieHue.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

ONEepUpPOBaATh MOHATUSIMU: COBMECTHOE pacIpe/iesIieHUE BYX CIIy4YailHbIX BEJINYUH,
UCIIOJI30BaTh TAaOJUIly COBMECTHOTO paclpeiesieHHs] JBYX CIy4YalHbIX BEJIMYUH
JUISL BBIIEJICHUS PACHpeNesieHUs KaXJI0W BEJIIMYUHBI, OIPEACIICHNUs HE3aBHCHUMOCTU
CIIyYalHbIX BEJINYNH;

CBOOOJHO OINEpUPOBATh MOHSATHEM MATEMATHUYECKOIO OXUIAHUS CIy4yalHOU
BEJIMYMHBI (pacnpenesieHus), NPUMEHATh CBONMCTBA MAaTEMaTHYECKOTO  OXUAAHUS
OpU PELIEHUWH 3a/ay, BBIUHUCIATH MATEMATHYECKOE OXHUAaHHWEe OMHOMHUAIBHOTO U
reOMETPUYECKOTr0 PacCIIpeIeIICHUN;

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: JTUCIEPCHUsS, CTAaHAAPTHOE OTKJIOHEHHUE
CIy4YallHOW BEJIHWYHMHBI, IPUMEHATh CBOMCTBA JUCIEPCHHM CIyYaHOM BEIMYUHBI
(pactipeniesieHHs) NpU  PEUIEHWM 3a1ad, BBIYKMCIATH JHCIEPCHI0 W CTaHIApTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 U OMHOMHAIIBHOTO pacipeieICHUH;

BBIUUCIISITh BBIOOPOYHBIE XapaKTEPUCTUKU IO JIaHHOW BBHIOOPKE W OILICHHUBATH
XapaKTepUCTUKU  TIeHepajdbHOW  COBOKYMHOCTH  JAHHBIX IO  BBIOOPOYHBIM
xapaktepuctikaM. OIIEHMBaTh BEPOATHOCTU COOBITMM W MPOBEPATH MpOCTeHIne
CTaTUCTUYECKUE TUIIOTE3BI, HOJIb3YSCh U3Y4YEHHBIMU pacnpeneIeHUsIMH.
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10 kaace
Ha3Banne Konunuectso OCHOBHBIE BUJIBI JEATENBHOCTH
pazjeina (TemMbl) 4acoB OchoBHoE conepikanie 00yJarommxcs
DnemeHTsl Teopuu rpadoB 3 I'pad, cBsa3HbIi rpad, npeacraBieHue [IpencraBiasiTh OOBEKTHI U CBSI3U
3aJla4M ¢ OMOUIbIO Tpada. MEXJly HUMU € TIOMOIIIbIO rpada,
Crenensb (BaJICHTHOCTh) BEPIIHMHBI. HaXOJUTh MyTH MEKy BEpPIIMHAMU
I1yTs B rpade. Llenu u uuKIiIbL. rpada.
['padst Ha mtockocTu. JlepeBo Brinenars B rpade nenu v IuKIIbL.
CIIy4ailHOT0O dKCIIEPUMEHTA CrpouTs 1epeBo N0 ONMCAHUIO
CJIy4ailHOT'O OIIbITa, OICHIBAThH
Cily4ailHble COOBITHS B TEPMUHAX
NepeBa.
Pemnrate 3aga4yu ¢ moMONIbIO
rpados
Ciry4aiiHbIE OTIBITHI, 3 CrnyyaiiHble SKCTIEPUMEHTBHI (OTIBITHI) Briienars u onuceiBaTh

CTy4aliHbIe COOBITHS U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHbIe COOBITHS. DJIeMEHTapHbIC
coObITHS (Mcxoabl). BeposTHOCTD
ciydaitHoro coObiTus. BepostHoctu
COOBITHI B OTIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

ClTy4JaiiHbIe COOBITHS B CIIy4aitHOM
OIIBITE.

DopMyIMpPOBATH YCIOBUS IPOBEICHUS
CIIy4alHOTO OIBITA.

HaxoauThk BepossTHOCTH COOBITHI

B OIBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMHU
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Onepauun

HaJ MHOXKECTBaMU

U COOBITHSIMU.
CrnoxeHre 1 yMHOKEHHE
BEPOSTHOCTEM.
VYcnoBHas BEpOSTHOCTbD.
HezaBucumeble coObITHS

[Tepeceuenue, 00beAMHEHNE MHOXKECTB
U COOBITHI, MPOTHUBOIIOJIOKHBIC
coObITus. DopMyIia CI0KESHUS
BEPOSTHOCTEU Y CJIOBHASA BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
®opmyJia IOITHOW BEPOSITHOCTH.
®opmyia baiieca. HezaBucumele
COOBITHUSA

Hcnonp3oBath AuarpamMmel Ditnepa

1 BepOajpHOE OMMCAHUE COOBITHI
IIPY BBITTOJTHEHUH OTIepaIiuit

HaJT COOBITHUSIMU.

OueHuBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHH TIO ME€pEe HACTYTUICHUS
JIPYTUX COOBITUH B CITy4aiiHOM OTIBITE.
Pemate 3aauu, B TOM umclie

C HCTIOJIb30BAHHUEM JIEpEBa CIIy4aitHOTO
ombITa, POPMYJ CIOKECHUS

Y YMHOXEHUS BEPOSITHOCTEN

DeMeHTHI KOM6I/IHaTOpI/IKI/I

KoMOuHaTtopHoe npaBuiio yMHOKEHUS.
[TepectanoBku u axropuan. Yucno
couetanui. TpeyronbHuk Ilackasns.
®opmyna 6unoma HeroToHa

@opMynHpOBaTh U JOKA3bIBATh
KOMOUHATOpPHBIE (haKThI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3Y4YeHHbIE KOMOMHATOPHBIE (DOPMYJIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITHUI B CIy4ailHOM
OTIBITE.

[Tonp3oBatbes Gopmyoit u
TpeyrosbHUKOM [Tackans

JUTSL ONIPEIENICHUS YHCIIa COYETAaHU M.
[Ipumensarts Gpopmyny OuHOMA
Hprorona s mpeobpazoBaHus
BBIPAKECHUU
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Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath Cl10XHBIE SKCTIEPUMEHTHI

ucnblTanni. Mcnpiranus (McIBITaHKE), YCIIEX U HEYy1ada. Ha OT/ACJIbHBIE UCIIBITAHUS.

bepnyim. HesaBucrumeble UCIIBITaHMUS. Pemars 3a1aun Ha momck

Ciy4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEN COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus UCIIBITAHUN JI0 IIEPBOTO yCIIeXa U
HE3aBUCUMBIX UCIIBITAHUN bepHyIu. B CEpHUAX UCIBITAaHUU bepHyun,
Ciy4aiiHblil BEIOOP U3 KOHEYHOM a TAK)K€ B OIIBITAX CO CIIyYalHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTuueckas padora C MCIIOJIb30BaHUEM KOMOUHATOPHBIX
C HCTIOJIb30BAHUEM DJICKTPOHHBIX (dakToB U (popmyJ1, B TOM YKCIIE B X0/
Ta0JIHIIL IPaKTUYECKON pabOThI C MPUMEHEHUEM

CTaHIapPTHBIX (PyHKLINH
City4aiiHbIE BEJTMYUHBI 14 Ciydaiinas BenmumHa. Pactipenenenue OcBauBarb NOHATHUSA: CITydaiiHas

U pacrpeaeseHus

BeposiTHOCTEU. [narpamma
pacnpeaenenus. Onepanuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Ipumeps! pacnipenenenuii. bunapuas
ciy4aiiHas BenruuHA. ['eomerpuyeckoe
pacnpeneneHue. buHomuanbHOE
pacrnpenenenue. MaremaTudeckoe
0XKHWJIAHWE CIIYYANHOW BEIIMYUHBI.
CoBmecTHOE pacnpeesieHUE ABYX
CIIly4aWlHbIX BeMunH. HezaBucumbie
Cly4daiiHble BeuyuHbl. CBOKCTBA
MaTeMaTHYECKOTO OKUAHHUS.

BEJIMYMHA, paclpeereHne, Taduuia
pacnpezeseHus, 1MarpaMma
pacnpenesneHusl.

HaxoauTh 3Ha4YeHUs CyMMBI U
IIPOM3BE/ICHUS CIIyYaliHbIX BEJTMYMH.
Ctpouts OMHApHBIC pacTpeaeIeHUs
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
omnbITax. CTpOUTH U pacrio3HaBaTh
reOMETPUUYECKOE U OMHOMHUAIIBHOE
pacnpeneneHusl.

Pematp 3a1aun Ha BEIYHCIICHUE
MaTEeMaTHYECKOTO OXKHIaHN.
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MareMaTtrnyeckoe OKugaHue OMHAPHOM
CIIyYallHOM BEJIMYUHBI.
MaremaTu4yeckoe 0XKUIaHNE
T€OMETPUUYECKOTO 1 OMHOMHAIBHOTO
pacnpenenenuit. Jlucnepeus u
CTaHJAPTHOE OTKJIOHEHHUE. [ucniepcus
OMHApHOU CITy4ailHOW BEITMYMHEI.
CBoiicTBa IUCTIEPCHH.
MareMaTn4eckoe 0XKUIaHNE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBUCHUMBIX CIIy4alHbIX BEJIUYMH.
Jucnepcusi OMHOMHUATIBHOTO
pacupeneacHusl.

[IpakTuueckas padbora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE pacIpeeIcHUsI.
N3ydats cBOMCTBAa MATEMAaTHYECKOTO
0XKUJaHUS.

Pemars 3aaum ¢ noMomibIo
WU3YYEHHBIX CBOMCTB.

[To uzyueHHbIM hopMyamM HAXOIUTh
MAaTEMATHYECKUE OKUTAHUS
CIIy4YalHbIX BEJIMYUH, UMEIOLIUX
reOMETPUYECKOE U OMHOMUAILHOE
pacnpeneneHus

OcBauBarh NOHATHUSA: TUCIEPCHS,
CTaHJIAPTHOE OTKJIOHEHUE CIIyYalHOU
BEJINYMHBI.

Haxonuts nucrniepcuto

10 pacIpeaeICHUIO.

N3yuaTk cBOMCTBA IUCTIEPCHH.

[To uzyuennbM hopmMmynamMm HAXOIUTh
JUCTIEPCHUI0 OMHOMUATIBLHOTO
pacnpeneneHusi, B TOM YHCIIE B XOJI€
MPAKTUYECKON PabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC
Ha3Banue KonunuectBo OcHOBHBIE BU/IbI JEATEIHHOCTH
OcHOBHOE cofiepKaHue
paznena (TeMbl) 4acoB 00yJaronuxcst
3aKoH OOJIBIINX YKCET 3) HepapenctBo UeOniméra. Teopema Pa3bupath goKa3aTeabCTBA TEOPEM.

Yeopiméra. Teopema beprymm.
3akoH OosbIIKX yncen. BeiOOpouHbIii
METO]I UCCIEAOBAHUM.

[IpakTuueckas pabora

C HUCIIOJIb30BaHUEM DIIEKTPOHHBIX
Ta0IuUIL

OcBauBath BEIOOPOYHBINA METO/T
HCCJIEJOBAaHUM, B TOM YHCJE B XOJI€
MPaKTUIECKON pabOThI

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

['enepanbpHas COBOKYITHOCTb U
cityJaitHasi BBIOOpKa. 3HAKOMCTBO

C BIOOPOYHBIMU XapaAKTEPUCTUKAMHU.
O1eHKa CpeHero u JUCepCcuun
TE€HEPaIbHON COBOKYITHOCTH

C TIOMOLIBIO BHIOOPOYHBIX
xapaktepucTtuk. O1leHuBaHUE
BEPOSITHOCTEN COOBITUH TIO BHIOOPKE.
Cratuctuyeckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO
CBOWCTB M3YyYEHHBIX PACTIPENCIICHHM.
[IpakTuueckas padora

C HCTIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0JIuUIL

OcBauBaTh NOHSTUS: TeHEpaIbHas
COBOKYITHOCTb, BEIOOPKA, BLIOOPOYHOE
CpeaHee ¥ BEIOOpOYHAS JTUCIICPCHS.
Beraucnsats BEIOOpOUYHBIC
XapaKTEPUCTUKHU M Ha UX OCHOBE
OIICHUBATh XapaKTEPUCTUKHU
reHepaIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTHICCKAS
TUIIOTE3A.

OrneHnBaTh BEPOSATHOCTH COOBITHI U
MPOBEPSATH MPOCTEHUININE TUTTOTE3BI
Ha OCHOBE BHIOOPOYHBIX JTAHHBIX,

B TOM YHCJI€ B XO/I€ MPAKTUYECKOU

paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeeneHus),
NOKa3aTeJIbHOE U
HOPMaJIbHOE PaCIpeNeICHUs

[Tpumepsl HEMPEPHIBHBIX CITyYailHbIX
BeJMUrH. OYHKIUS TIOTHOCTH
BeposiTHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
IPUBOJSIIUX K TOKA3aTEIbHOMY

Y K HOPMAJIbHOMY PacipeieICHUSIM.
OyHKIMS TIIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOIO pacipeeIeHusl.
@yHKIMS TUIOTHOCTUA BEPOATHOCTH
HOPMAaJIBHOTO pacipeieIeHus

3HAKOMHUTHCS MMOHITHIMH:
HENpepbIBHAS CIIyYalHAs BEJIMYMHA,
HENPEPHIBHOE PaCIpeICIICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTk BEpOsSTHOCTH COOBITHI
1o JaHHOU (QYHKIUHU

IUIOTHOCTH.

3HAKOMMTBHCS C TIOHATUSIMH:
MOKA3aTeIbHOE paCIpeICIICHHE,
HOPMAJIbHOE pacipeaeICHHUE.
Br1enaTe 1o onucaHuio CirydanHbie
BEJIMYUHBI, PACIIPEACIICHHBIC

10 TOKA3aTEeIbHOMY 3aKOHY,

10 HOPMAJIBHOMY 3aKOHY.
Pa30bupate npumepsl 3a1ad,
MPUBOASAIIMX K MOKA3ATEIbHOMY
pacnpeiesICHUI0 U K HOpMaJIbHOMY
pacnpeesieHUr0

Pacmipenenenue Ilyaccona

ITocaenoBaTeIbHOCTD OTMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Ipumep 3amaun, npUBOAAILEH

K pacnpeaenenuro [lyaccona.
[IpakTuueckas pabora

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0INI]

BriaensaTe o onucanuio Ciiy4aiHOTO
OIBbITA BEJIMYUHBI, PACTIPEACIICHHBIC

o 3akony Ilyaccona.

Pemiate 3agauun, B TOM 4HCJI€ B X0JIC
MPaAKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (PYHKIIUM JIEKTPOHHBIX
Ta0JIUII
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CBsi3b MEXy CITy4YalilHBIMU 6 KoBapuanust 1Byx ciiydaifHbIX OcBauBaTh MOHATHS: KOBapHAIIHSI,
BEITMYMHAMU BenmunH. Koaddumment koppensuun. | KO3PPUIUSHT KOPPENISLNU, THHEHHAS
CoBMecTHbBIE HAOIOACHUS IBYX 3aBUCUMOCTb.
BenuuuH. Beibopounsiit koadduiment | OneHuBaTh XapakTep CBSA3H MEKITY
Koppensiuuu. Paznuune Mexay CIIyJailHBIMH BEJIMYMHAMU, UCXOS
JMHEHHOW CBS3BIO U IPUYUHHO- U3 TIPUPOII JAHHBIX M BBIYUCIICHHBIX
CJIEICTBEHHOU CBA3bI0. JIMHEHAsA XapaKTEPUCTHUK.
perpeccus. [Ipaktuueckas pabora Hcnonb30BaTh quarpaMMbl
C HUCIIOJIb30BaHUEM DIIEKTPOHHBIX pacceuBaHus ISl U300PAKEHUS
Ta0JIHIL COBMECTHOTI'0 pacCeUBaHUs
JTAHHBIX.
Haxonute ko3 uiimeHTsr ocu
JMarpaMMbl, B TOM YHUCJIE B XOJI€
MPaKTUIECKON pabOTHI C MPUMEHEHUEM
CTaHJAPTHBIX PYHKIIUMA
O06001eHue u 11 [IpencraBiieHre TaHHBIX C TOMOLIBIO [ToBTOPSATH U3yUYEHHOE U BHICTPAUBATh

cUcTeMaTH3alus 3HaHUHI

TaOJIUI ¥ TUarpamm, orucaTesbHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMU,
BBIUMCJICHUE BEPOSTHOCTEMN
coObITHH C TpuMeHeHueM (GpopmyI u
rpaguuecKux METOI0B
(koopAauHaTHAas NpsmMasi, 1epeBo,
nuarpamma Jilnepa), ciiyyaiHble

CHUCTEMY 3HAHUU
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BEJIMYMHBI U pacipeieNieHus,
MaTEMaTUYECKOE OKUJaHUE
CIIy4allHOM BEJIUYUHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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