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I[TOACHUTEJIBHAA 3AIINCKA
OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEAMETA «MATEMATHUKA»

B pazpene «Temarndeckoe MmiIaHUPOBAHUE) COJEP)KAHHE OOYUEHUS CHHXPOHHM3HPOBAHO
JUTSI TApaJuIeTIbHOTO U3YUeHUs 00yJaroIMMHECS TIPeIMeTa Kak Ha 0a30BOM, TaK U Ha YIITyOJICHHOM
ypoBHe. TMaTHyeckoe IMJIAaHUPOBAHUE COCTABIICHO MO y4eOHBIM Kypcam «Anrebpa M Hauana
MaTeMaTHYECKOro aHanusza» u «l eomeTpus». YueOHbI Kypc «BeposTHOCTh M CTaTHCTUKa» HE
MOKET OBbITh CHHXPOHHU3HPOBAH, TaK KaK HMMEET pa3HOe MPEIMETHOE COJEep)KaHUE, KOTOpoe
u3y4Jaercs B 00beMe OJJMHAKOBOTO y4eOHOTO BpEMEHHU.

CunxpoHu3upoBaHHas pabouas mporpamMma Mo y4deOHOMY mpenmMery «Marematuka
6a3oBoro u yrayon€uHoro ypoBHs s oOydatrommxcs 10-11 kmaccoB paspaboTraHa Ha OCHOBE
®DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOIO CTaHJapTa CPEAHEr0 001Iero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MPEIBSIBIAEMBIX K MaTEeMaTHYECKOMY
00pa3oBaHMIO, U TPAIULIUNA POCCHIICKOTO 00pazoBanus. Peanusaius nmporpaMmmbl 00ecieYMBaeT
OBJIQ/ICHUE KIIIOYEBBIMH KOMITCTCHIIMSMH, COCTABJISIFOIIMMH OCHOBY JUIS CaMOpPa3BUTHA U
HENPEPHIBHOT'O 00Pa30BaHUs, IIEIOCTHOCTH OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TO3HABATEIILHOTO
Pa3BUTHUSA TUYHOCTH OOYHAIOIIUXCS.

B pabGoueit mnporpamme yureHol wuaeun u moioxkeHus «KoHIenuuu pa3BUTUA
MaTeMaTuueckoro oOpazoBanusi B Poccuiickoit @enepaunn». B COOTBETCTBUU C Ha3BaHUEM
KOHIICTIIIUM MaTeMaTHYeCKOoe 00pa3oBaHMe JOJDKHO, B YACTHOCTH, PEUIaTh 33/1a4y 0OecreueHus
HEO0XOIMMOTO CTPaHE YMCIIa BBITYCKHHUKOB, MATEMaTHYECKasi IOJrOTOBKA KOTOPBIX TOCTATOYHA
JUIE TIPOJIOJDKEHHS OOpa3oBaHMs IO pa3IMYHBIM HAIMpPaBICHHUSM, BKJIIOYas IMPENoJaBaHHe
MaTeMaTHKH, MaTeMaTHIEeCKHE HCCIIeI0BaHus, paboTy B chepe HHPOPMAITMOHHBIX TEXHOJIOTHH 1
Ip., a Takke ofecneueHHs] Ui KaXAOro OO0YyYaromerocss BO3MOXKHOCTH —JOCTHIKEHHS
MaTeMaTHUYeCKON MOJIrOTOBKM B COOTBETCTBUU C HEOOXOJUMBIM €My ypoBHeM. VIMEHHO Ha
pelleHne ITUX 3a/1a4 HalleJieHa paboyasi mporpamma yriayoJlIEHHOTO YPOBHS.

B omoxy mmdpoBoit TpaHchopmanuu Bcex cdep UEIOBEUECKOM JIeATeNIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 XOpolleil MaTeMaThdecKoi
MOJTOTOBKH. DTO OOYCIIOBJIEHO TEM, YTO B HAIIIK THU PACTET YUCIIO CIIEIIMATBHOCTEH, CBSI3aHHBIX
C HETOCPE/ICTBEHHBIM TPUMEHEHHEM MaTeMaTHKH: W B cepe SKOHOMHUKH, U B OW3HECe, U B
TEXHOJOTMYECKUX O00JIacTAX, M Jaxe B TrymMaHuTapHbIX coepax. Takum oOpazom, Kpyr
00yJaromuxcsi, Il KOTOPhIX MaTéMaTHKa CTAaHOBUTCS 3HAYMMBIM IpEIMETOM, (pyHIaMeHTOM
o0pa3oBaHus, CYIIECTBEHHO pacuupsercs. B Hero BXoOIT He TOJbKO oO0ydarouuecs,
IUTAHUPYIOILME 3aHUMATHCS TBOPUECKOM U UCCIIe0BATENBCKOM paboTol B 001aCTH MaTeMaTUKH,
UHPOPMATUKH, PU3MKH, SKOHOMUKH U B IPYTUX 00JaCTAX, HO M T€, KOMY MaTeMaTHKa Hy»KHa JIJIs
UCIIOJIb30BaHUs B MPO(eccHsix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEM.

[TpuknagHas 3HAYMMOCTh MaTEMAaTUKHA OOYCIIOBIIEHA TEM, UTO €€ MPEIMETOM SIBIISIOTCS
byHIaMeHTabHBIE CTPYKTYPHI HAIIEro MHpA: MPOCTPAHCTBEHHBIE (OPMBI H KOJINYECCTBEHHBIE
OTHOIIEHWUS, (PYHKITMOHAILHBIC 3aBHCUMOCTH U KaTeTOPUH HEONPEACTEHHOCTH, OT MPOCTEHIINX,
YCBaWBaEeMBIX B HEIMOCPEICTBEHHOM OIBITE, O JOCTATOYHO CJIOXHBIX, HEOOXOIUMBIX IS
pa3sBUTHs HAy4YHBIX M TEXHOJOTHMUYECKUX HAEH. be3 KOHKPEeTHBIX MaTeMaTW4YeCKUX 3HaHWUN
3aTPYAHEHO MOHUMAaHWE MPUHIUIIOB YCTPOMCTBA M HCIIOJNB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCTIPUATHE U HMHTEPIIpPETalusl pasHOOOpa3HOH COLMANIbHOM, 3KOHOMUYECKOH, MOIUTUYECKON
uHpopmanuu, Masto3(pQeKkTrBHA MOBCeTHEBHAS IPAKTUYECKas IeATeNIbHOCTh. Bo MHOTHX cepax
npoeCCHOHATPHON NIeATETFHOCTH TPEeOYIOTCS yMEHHS BBITIONHATH PAc4EThl, COCTABISTH
QITOPUTMBI, TPUMEHATH (HOPMYJIBI, MPOBOIUTH T€OMETPHUYECKHE HM3MEPEHHS M TOCTPOCHHS,



YuTaTh, 00pabaThIBaTh, WHTEPIPETHPOBATH W TPEICTABIATh HWH(OpPMAIMIO B BHJAE TaOJIHII,
JrarpaMM H rpaukoB, TOHUMATh BEPOSITHOCTHBIA XapaKkTep CIyYalHbIX COOBITHIA.

ONHOBpEMEHHO C pacIIMpeHueM cdep NPUMEHEHHS MAaTeMAaTUKA B COBPEMEHHOM
oOrmiecTBe BCE O0s1ee BaYKHBIM CTAHOBUTCS] MAaTEMATUYECKHI CTHIIb MBIIIJICHUS, TIPOSIBIISIOLIHIACS
B ONpE/IENIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiecce n3yuyeHns MaTeMaTUKU B apceHasl IPUEMOB
¥ METOJIOB MBIIIJICHUS YeJIOBEeKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKIMS U JEAYyKLHUS,
00001IeHNe W KOHKpeTH3allus, aHalu3 W CHUHTE3, Kiaccuukamuss U cucTeMaTh3alus,
abctparupoBanre M aHajorusi. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOUCHHM, MpaBuiIa HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MMOCTPOCHHM, CIIOCOOCTBYIOT BBHIPAOOTKE
yMeHusi (popMyInpoBaTh, 0OOCHOBBIBATh W JIOKA3bIBATh CYKICHHSA, TEM CaMbIM (OPMHPYIOT
JIOTHYECKUI CTUJIb MBIIUICHHUA. Benyiias poib NPUHAMICKUAT MareMaTHKE B (HOPMUPOBAHHU
AITOPUTMUYECKOW KOMIIOHEHTHI MBIIUIEHUS U BOCIMTAHUM YMEHHUI E€HCTBOBATh 110 33JaHHBIM
aJIropuT™MaM, COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYUPOBaTh HOBbIE. B mpornecce pemeHus
3aJa4y — OCHOBBI JUIsI OpraHM3allii y4eOHON NesATENbHOCTH Ha YpOKaX MaTeMaTHKH —
pa3BUBAIOTCS TBOPUECKAS U MPHUKIIATHAS CTOPOHBI MBIIIIJICHHS.

OOyuenne wmaTematuke Ja€T BO3MOXKHOCTh pa3BUBATh Yy YyYallMXCAd TOYHYIO,
paloHaIbHYI0 U HHPOPMATUBHYIO peudb, YMEHHE OTOMpaTh HanboJiee MOAXOISIINE SI3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapUuecKue CpelIcTBa JUIS BBIPAKEHUS CYXICHHH W HAIJATHOTO HX
IIPEJICTaBICHMUSL.

Heo0xoauMbiM KOMIIOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJKOBAHUU SIBIISICTCS
oOuiee 3HAKOMCTBO C METOJAMU MO3HAHUS JIEUCTBUTEIBHOCTH, MPEJICTABICHUE O IMPEAMETE U
METOJIe¢ MATeMAaTHUKH, €r0 OTIWYHSIX OT METOJOB E€CTECTBEHHBIX M T'YMaHUTApHBIX HaAyK, 00
OCOOCHHOCTSIX MPUMEHEHHS] MAaTEeMaTUKU JUIS PEIICHUs HAayYHBIX W NMPUKIAIHBIX 3a7ad. Takum
o0pa3om, MaTemMaTH4eckoe o0pa3oBaHUE BHOCUT CBOM BKJIal B (hOpMHUpOBaHHE OOIIEH KYJIbTYpPhI
YeNoBeKa.

W3yuenne MaTeMaTHKU CIIOCOOCTBYET 3CTETHUYECKOMY BOCHHUTAHHUIO  YEJIOBEKa,
NOHMMAHHUIO KpacoTbl M  M3ALIECTBA MAaTEMAaTUYECKUX  PACCYKICHHUH, BOCIPHUSITHIO
reOMEeTPUUECKUX (GOPM, YCBOCHHIO UJIEU CUMMETPHUH.

LEJIN U3YUEHMA YYEBHOI'O [TIPEJIMETA «MATEMATUKA»
[TpuoputeTHbIMU LENAMU 00ydeHus matematuke B 10—11 kmaccax kak Ha 6a30BOM, Tak M Ha
yIIIyOJI€EHHOM YPOBHSX SIBJISIIOTCS:

— (QopMupOBaHHE  LEHTPAJBHBIX MaT€MaTHYECKUX MOHATHH  (YMCIO0, BEIUYMHA,
reomMeTpuueckas (urypa, IepeMeHHas, BEpOSTHOCTb, (PYHKIHs), OOecreyrBaromuX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTeMaTHYECKOI0 00pa30BaHus 00yJaroLINXCS;

— TOJIBEICHME YYalluXCsl Ha JOCTYIIHOM JUIi HUX YPOBHE K OCO3HAaHHMIO B3aUMOCBS3HU
MaTeMaTHKH U OKPYXKaroIIero Mupa, MOHMMaHHe MaTeMaTUKH KaK YaCTH OOIIeH KyJIbTypbl
YeJI0BEUECTBA,

— Ppa3BUTHE MHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN y4alluxcs, 03HaBaTeIbHOU
AKTMBHOCTH, MCCIIEIOBATEIbCKMX YMEHHW, KPUTUYHOCTHM MBIIUICHHS, HHTEpeca K
U3Y4YEHUIO MATEMATHUKH;

— (QopmupoBaHue GyHKIIMOHATBHON MaTeMaTHYECKOM IPaMOTHOCTH: YMEHUS pacllO3HaBaTh
MaTE€MaTUYECKHUE aCIEKThl B PEAIbHBIX JKU3HEHHBIX CUTYALMSIX U IPHU U3YUEHUU JIPYTUX
y4eOHBIX IPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (popMynupoBarhb
UX Ha fA3bIKEC MATEMATUKH U CO3JaBaTh MATEMATUYECKUE MOJECIIN, IPUMEHATh OCBOCHHBIN



MaTeMaTHYeCKUil ammapar s peUleHHs IPaKTHKO-OPUEHTHPOBAaHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATh [1OJIyYE€HHBIE PE3YJIbTATHI.

OcHoBHBIE JMHMM cojepxkaHus Kypca wmareMatuku B 10—11 xknaccax: «Yucna u
BBIUUCIICHUS», «Ajredpa» («AnreOpanveckue BBIPAKEHUSN», «YPABHEHHS M HEPABEHCTBAY),
«Havana wmarematnueckoro anammsza», «l'eomerpusi» («l'eomerpudeckne QUIYypHl U HX
CBOMCTBaY, «/3MepeHne reoMeTpUYECKUX BEIUYMH»), «BeposaTHOCTh U cTaTUCTHKA». JlaHHBIE
JVMHUHN Pa3BUBAIOTCA MapajuIeNbHO, KaXasi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTMKOM, OTHAKO HE
HE3aBUCHMO OJHa OT JApPYrod, a B TECHOM KOHTaKTe M B3aumopewcTBuu. Kpome srtoro, mx
Oo0BbEIMHACT JIOTMYECKash  COCTAaBIAIOLIAs, TPAJAMLMOHHO MpHUCyIlas MaTeMaTUKe U
IPOHM3BIBAIONIAS BCE MATEMAaTHUECKUE KYPChI U coieprkaTenbHble TuHIH. ChOopMyITHMpOBaHHOE B
denepanbHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTAaHAAPTE CPEeIHEro OOIIero oopa3oBaHUs
TpeOOBaHUE «BJIAZICHHUE METOJAMM JI0Ka3aTeJbCTB, AJITOPUTMAMHU DELIEHUS 3a/1ady; yMEHHE
(bopMyIHpOBaTH OIPEIEIICHUS, AKCUOMBI i TEOPEMBI, TPUMEHSTh UX, IPOBOJIUTH JI0Ka3aTeIbHbIC
paccyXIeHUs B X0/I€ PEeLIeHHs 3a7au» OTHOCUTCS KO BCeM Kypcam, a POpMHUPOBAHUE JIOTHIECKUX
YMEHUH pacnpesenseTcs o BceM rojam o0ydyeHusl Ha ypoBHE CpEAHEro o0I1Iero oopa3oBaHmsl.

MECTO YYEBHOI'O ITPEJIMETA «MATEMATHKA» B YYEBHOM IIJTAHE

B cootBerctBUM ¢ DenepalibHbIM TOCYAAPCTBEHHBIM OOpa30BaTEIbHBIM CTaHAAPTOM
CpeaHero oOmero o0pa3oBaHMs MaTeMaTHKa SBISIETCS 00s3aTeNbHBIM MPEIMETOM Ha JTaHHOM
ypoBHE oOpa3zoBanus. Hacrosimedr pabGodeid mnporpamMMoil TpeaycMaTpUBAeTCs HW3YYCHUE
yueOHoro mpenMera «MaremaTtnka» B pamMKax TpEX Y4eOHBIX KypcoB: «Anrebpa W Haudana
MaTeMaTUYECKOro aHanusa», «l'eomerpus», «BeposTHocTs M cratuctuka». PopMupoBaHHE
JIOTMYECKUX YMEHHMH OCYLIECTBIISIETCS Ha NMPOTSKEHUU BCEX JIET 00yueHHs B cTaplleil ImKosie, a
3JIEMEHTBI JIOTUKH BKJIIOUAIOTCS B COJIEP/KaHNE BCEX Ha3BaHHBIX BBILIE KYypPCOB.

OcHOBHBIMU JTMHUSIMU cojepxkaHus MareMatuku B 10—11 knaccax asmstores: «Yucna u
BBIUUCIIEHUS», «Ajredpa» («Anredpandeckue BBIPAXKEHUSA», «YPAaBHEHHS M HEPaBEHCTBAY),
«Hauana wmartemaruueckoro ananuza», «l'eomerpusi» («l'eomerpuueckue GUIYyppl M HUX
cBoiicTBay», «lI3MepeHHEe TeOMETpUYECKHX BEIUYUH»), «BeposTHOCTb M  CTaTHCTHKA».
CopepxarenbHble JIMHUM Pa3BUBAIOTCS MApaJJIENbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTHKOM, OJTHAKO HE HE3aBHCUMO OJIHA OT JPYIOM, a B TECHOM KOHTAKTE U B3aUMOAEHCTBHHU. MX
OoOBbEeMHACT  JIOTMYECKash  COCTAaBIAIOLIAsl, TPAJAULMOHHO TpHCyIlas MaTeMaTUKe U
IPOHM3BIBAIONIAS BCE MaTEMAaTHUYECKUE KYPChI U cofiepkaTesibHble TMHUH. C(hOopMyIMpOBaHHOE B
®I'OC COO T1peboBaHME «BIaJEHUE METOJAMU JI0KA3aTeNbCTB, AITOPUTMAMM PELICHHs 3ajad,
yMeHue (GopMyIMpoBaTh ONpEAETICHUs, AKCHOMbI M TEOpEMbl, NPUMEHSTh HX, MPOBOIUTH
JI0Ka3aTeNbHbIE PACCYXACHUS B XOJI€ PEIlIeHUs 3a7au» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
(dbopMUpOBaHNE JIOTMUECKUX YMEHHUH paclpenesisieTcsl Mo BCEM rojaM OOy4YeHHs Ha ypOBHE
cpemHero odmiero oopa3oBaHus.

B ydeGHoM mane Ha m3ydenne mMateMatuku B 10—11 kmaccax oTBoguTCs 5 yd4eOHBIX
4acoB B HEJENI0 HAa 0a30BOM YPOBHE B TEUEHHE KaXKAOro rojaa oOyueHus, Bcero 350 yueOHBIX
4acoB, U 8 yueOHBIX YaCOB B HE/IEIIO Ha yIIIyOJIeHHOM YPOBHE B TEUEHHUE KaXJI0T0 roj1a 00y4eHHUs,
Bcero 560 yueOHBIX YacoB.

[TNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHM A YUEBHOI'O ITPEJIMETA
«MATEMATHUKA»
OcBoenune yueOHOTO TpenMera «MaremaThka» JOHKHO 00ecreurnBaTh JOCTHKCHHE HA
YpOBHE cpemHero oOmero oOpa30BaHMs CIEAYIOMUX JUYHOCTHBIX, METANpEJIMETHBIX U



IPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS MPOTPaMMBI yueOHOTO mpeaMera «MaremaTuka
XapaKTEepU3YIOTCS:

I'paxnanckoe BociUTaHue:

C(POPMHUPOBAHHOCTBIO TPAXKIAHCKOW IMO3UMLMHM OOYYaroLerocss Kak aKTUBHOTO MU
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHHH, Mpolenyp TIpakJaHCKOro oOliecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMu B
COOTBETCTBUH € UX (YHKIMAMU M Ha3HAUCHUEM.

[TaTpuoTnueckoe BOoCIUTaHUE:!

c(OPMHPOBAHHOCTHIO POCCUNUCKOM IPa)KTaHCKOM HICHTUYHOCTH, YBAKECHHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONW MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTHO)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHUSA:

OCO3HAaHMEM JYXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; chHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTUKEHUN HayKU U JEATEIbHOCTHIO YUYEHOrO; OCO3HAHUEM JIMYHOIO BKJIAJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTnuecKoe BOCIIUTAHUE:

JCTETUYECKUM  OTHOIIEHWEM K MHpPY, BKJIHOYas OCTETUKY  MAaTeMaTH4EeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pelIeHUul, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTEMaTUYECKUM acCIEKTaM Pa3JInYHbIX BUJ0B UCKYCCTBA.

Du3nyecKkoe BOCIUTAHUE:

C(OPMHPOBAHHOCTBIO YMEHHs MPUMEHATh MaTeMaTHYeCKHUEe 3HAHUS B HHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHME, cOAJTAaHCHUPOBAHHBIM PEKUM 3aHATUN M OTHAbIXA, peryjspHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIHHON
JeSITENIbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K pa3IMYHbIM
cdepam MmpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpIlaTh OCO3HAHHBIN BBIOOP Oyayliei npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
€caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K aKTUBHOMY Y4aCTHIO B pEIICHUN
MPAKTUYECKHX 3a7]a4 MaTeMaTHYeCKON HapaBIeHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO IKOJIOTMUECKON KYJIBTYDBI, NOHMMAaHHUEM BIIUSTHUS
COLIMAJIbHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOW Cpenpbl,
OCO3HaHHMEM IJI00AJIBHOIO XapakTepa SKOJIOTHYECKUX MPOoOJeM; OpUEeHTale Ha MpUMEHEHue
MaTeMaTHYECKUX 3HAHWUHN I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX IOCJIEICTBUMN JJIs1 OKPY>KAIOILIEH CPEeJIbI.

[lenHOCTH HAyYHOTO MMO3HAHUSA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHUKH, TOHMMaHUEM MaTeMaTUYeCKON HayKu Kak cgepbl



YeJI0OBEUECKON JESTENbHOCTH, 3TANOB €€ Pa3BUTHUSA U 3HAUUMOCTH ISl Pa3BUTHUS LIMBUIN3ALNH;

OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTEMaTHUECKON KyJIbTYpO KaK CPECTBOM IT03HAHUS MUPA;

TOTOBHOCTBIO OCYLIECTBIISITh IPOEKTHYIO M UCCIIEN0BATENIbCKYIO JESATENIHOCTh UHIUBUIYaIbHO

U B TpyIIIIE.

METAIIPEJIMETHBIE PE3VYJIbTATBI

MeramnpegMeTHble  pe3yiabTaTbl  OCBOEHHS  IPOrpaMMbl  yd4eOHOro  Ipeamera
«MaTemaTuka»  XapakTEpU3YIOTCS  OBJIQJICHUEM  YHHBEpPCAJIbHBIMU  I0O3HABaTEJIbHBIMU
NEUCTBUSAMH,  YHMBEPCAIBHBIMH  KOMMYHUKAaTHUBHBIMH  JI€HCTBUSIMH,  YHUBEpPCAIbHBIMU
PEryIsTUBHBIMU JEHCTBUSAMHU.

1) YHUBepcalibHbIe TO3HABATENbHBIE JCHCTBUS, OOecreunBaoT (HOPMHUPOBAHUE
0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00yJaronuxcs (0CBOCHHE METOJI0OB MO3HAHUS OKPYKAIOIIETO
MHUpa; TPUMEHEHHE JIOTUYEeCKUX, MCCIEeNOBATeIbCKIX ONepanuil, yMeHuil paboraTh C
uHpopmanueil).

ba3oBele nornyeckue aelcTBuUs:

— BBIABIIATh U XAapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKK MaTEMaTHYECKUX OOBEKTOB,
HNOHSTUM, OTHOIIEHUH MEXAYy NOHATUAMM; (QOPMYIUPOBATh OINpPEAEICHUS IOHSITUM;
YCTaHABJIMBATh CYIIECTBEHHBINH MPHU3HAK KIACCU(PHUKAIMH, OCHOBAHHUS IS OOOOIIEHHS U
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOI0 aHAIN3a;

— BOCIIpUHUMAaTb, (QOPMYIUpPOBaTh U MPEoOPa30BBIBATh CYKJIEHUS: YTBEPAUTENIbHbIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

— BBUIIBJIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpeuus B (akTax,
JaHHBIX, HAOJIONEHUAX M YTBEPXKICHUSX; IMpeajaratb KpUTEpUU JJIs  BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

— JienaTh BbIBOJIBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

— MPOBOJIUTH CAMOCTOATENBHO JI0KA3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKIACHUN (TIpsIMBbIE U OT
IPOTUBHOTO), BEICTPAaUBATh apryMEHTAIUIO0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDPHI;

— 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOJIBI;

— BBIOMpATH CcIOCOO penieHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHMUS,
BbIOMpATh HanOOJIee MOIXOAAIIMH ¢ YIETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

ba3oBble nccnenoBarenbCcKue 1EUCTBUS:

— HCIONb30BaTh BOMPOCHI KAaK HCCIEI0BATENbCKUM MHCTPYMEHT IMO3HAHUS; (HOpMYIHpOBaTh
BOIPOCHI, (UKCHPYIOLIUE MPOTHBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh MCKOMOE U JIaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIMI0, MHEHHE;

— MPOBOJUTh  CAMOCTOSATEIBHO  CIUIAHMPOBAHHBI  JKCIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro 0O0beKTa, SIBJICHHS, MPOLIECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCaMH;

— CaMOCTOATENbHO (OPMYIHPOBAaTh O0OOLIEHHUS W BBIBOABI IO pe3ysbTaTaM IMPOBEAEHHOTO
HaOJII0/IEHUS, UCCIIEJOBaHMSI, OLIEHUBATh IOCTOBEPHOCTH MOTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB
1 000O0IIIEeHHI;

— TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECcca, a TAKXKE BBIABUTATD MIPEANOIOKEHHS O €r0
pPa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabota ¢ nuapopmanmeii:

— BBIABIIATH ACPUIMTHI UH(DOpPMALUU, AAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha BOIPOC U JUIS
pelleHus 3aauu;



— BbIOMpaTh  MHPOPMALMIO U3  HUCTOYHHMKOB  PA3IUYHBIX  THUIIOB, AaHAJIW3MPOBATH,
CHUCTEMaTU3UpOBaTh W MHTEPIPETUPOBATh HMH(OPMAIMIO pa3IM4YHBIX BHIOB U (HOpM
IPECTaBICHHUS;

— CTPYKTYpPHPOBaTh MH(POPMALUIO, MPEACTABIATH €€ B PA3IUYHBIX (opMax, UIUTFOCTPUPOBATH
rpaguyecKu;

— OIICHMBATh HAJEKHOCTh HH(POPMAITUH 110 CAMOCTOATEIBHO CHPOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) YHUBepcalbHbIe KOMMYHHKATHBHBIE neicTBus, 00ecreYnBaoT
c(OPMHPOBAHHOCTb COLUAJIBHBIX HABBIKOB 00YUYaIOIIUXCSL.
OO01enue:

— BOCTIPUHUMATh U (OPMYIHUPOBATH CYXKICHHS B COOTBETCTBHM C YCIOBHAMU M UEISIMHU
0OIIIEeHH;

— $CHO, TOYHO, TPAMOTHO BBIP2XaThb CBOIO TOYKY 3PEHHS B YCTHBIX M IMHMCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHHUS 110 X0y PEIICHHUs 3aa4l, KOMMEHTUPOBATh MOJIy4YCHHBIN pe3ybTar;

— B Xo0Je O0CYXJeHHs 3a/JaBaThb BOINPOCHI 10 CYIIECTBY OOCYXIaeMOl TeMbl, MPOOJIEMBl,
peraeMoil 3a1auu, BbICKa3bIBaTh W€, HALIEJICHHbBIE HA TOUCK PELICHMUS;

— COIOCTAaBJIATh CBOM CYXACHUS C CYXKIECHUSAMH JPYTUX YYaCTHUKOB JIMAJIOra, 0OHapyKUBaTh
pa3auvue U CXOACTBO MO3UIIUH;

— B KOPpEeKTHOH Gopme HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHUS;

— MPEACTABIATH PE3YJIbTAThl PELICHUS 3a7auH, SKCIIEPUMEHTA, UCCIIEI0BAaHUS, IPOEKTA;

— CaMOCTOSATEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3a1ad MPE3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

— TMOHHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBUAYAJIbHOW pabOTHI MPHU
pelieHun yueOHbIX 3a/1a4;

— INpPUHUMATh 1€JIb COBMECTHOH JesTEIbHOCTH, IUIAHUPOBATH OPraHU3allMi0 COBMECTHOMN
paboThl, pacnpenensTh BUIbI pabOT, J0roBapHBaThCs, OOCYXJaTh IMPOLECC U pPe3yibTar
paboThl; 06001IaTh MHEHHUST HECKOJIBKUX JIIOJIEH;

— y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OcykaeHHs, OOMEH MHEHMH, «MO3TOBbIE
HITYPMBI» U UHBIE);

— BBINOJHATH CBOIO 4YacTh pabOThl M KOOPJMHHUPOBATH CBOW JAEUCTBHUS C JIPYTMMH YJEHAMHU
KOMaH[Ipl; OLIEHUBaThb KayecTBO CBOEr0 BKJIaJa B OOMMH MNPOAYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) VYHuBepcalibHble pPETyIATUBHbIE JeHCTBUs, oOecnedynBaroT (HOpMHpPOBAHHE

CMBICIIOBBIX YCTaHOBOK W )KHU3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopranuzanus:

— COCTaBJIATh IUIaH, AJITOPUTM pELICHHs 3a/auyd, BBIOMpPATh CIOCOO peIIeHHs € y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHaHThI pELICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTpOIIB:

— BJIQJIETh HAaBbIKAMM MTO3HABATENBHON pedieKCUN KaKk OCO3HAHUS COBEpPIIAEMBIX JEHCTBHHA U
MBICTTUTENIbHBIX MTPOLIECCOB, UX PE3YJIbTATOB;

— BJAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS TIpolecca U pe3yibTaTra pelieHus
MaTeMaTH4YeCKOM 3a1a9M;

— MpeIBUAETh TPYAHOCTH, KOTOpBbIE MOTYT BO3HHUKHYTh INpU pPELICHUM 3a/laud, BHOCHTH
KOPPEKTHBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX, HAlICHHBIX OIIHOOK,



BBISIBJICHHBIX TPYAHOCTEH;

— OLCHUBATH COOTBETCTBUC PE3YyJIbTaTa LECJIN U YCIOBUAM, OOBACHATH IMPUYKUHBI JOCTUXKCHHA

HJIM HEOOCTHXKCHHUA PE3YIbTATOB JACATCIBHOCTH, HAXOIUTbH OI_HI/I6Ky, JaBaTb OLECHKY

IPUOOPETEHHOMY OIIBITY.

[INIAHUPYEMBIE INPEJMETHBIE PE3VJIBTATHI OCBOEHUMA
CHUHXPOHU3MPOBAHHON ITPOT'PAMMBI 3A KYPC 10 - 11 KJIACCA

[TpenmMeTHbIE pe3yabTaThl OCBOECHUS paboueil CHHXPOHU3UPOBAHHOM pabouei MporpaMMbl

o MatemaTuke npezactaniaeHsl s 10 - 11 kmacca B pamkax KypcoB «Anredpa u Havasa

aHaJIu3a» u ((FCOMeTpI/Iﬂ».

OcBoenue yueOHOro Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOT0 aHAJIM3a» Ha YPOBHE

cpeaHero o01Iero o0pa3oBaHus JOHKHO 00€CIeUnBaTh TOCTHKEHUE CISAYIOIUX MTPEIMETHBIX

00pa30BaTeNIbHbIX PE3YJIbTATOB:

K koniy o6y4enus B 10 kitacce 00ydaronuiics HOTYIUT CIEAYIONINE TPEIMETHBIC

PE3yaBTATHI IO OTENBHBIM TeMaM (eaeparbHON padodeil mporpaMMbl yaeOHOTO Kypca
«Anrebpa 1 HaYajla MAaTeMaTHYECKOTO aHaTN3a» Ha 6a30BOM YPOBHeE:

Yucna ¥ BEIYUCICHUS:

OIIEpUPOBATh MOHATUSIMH: PALMOHAIBHOE M JEHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs U
JecATUYHas ApoOb, IPOLIEHTHI;

BBITIOJIHATH apU(PMETHIECKHE ONIEPALUH C PATUOHAIBHBIMU M JIEHCTBUTEIILHBIMU YUCIIAMH;
BBINOJIHATE NPUOIMKEHHBIE BBIYMCICHUS, HCHOJIb3ys MpaBWIa OKPYIJICHUS, JeJaTh
MPUKUIKY U OLIEHKY pPe3yJIbTaTa BHIYUCIICHU;

ONEepUPOBATh MOHATHSMHU: CTENEHb C LIENbIM IOKa3aTeleM, CTaHIapTHas (GopMa 3amucH
JNEMCTBUTEIBHOIO YHUCIIA, KOPEHb HATYpaJbHOW CTENEHM, HCIOJIB30BaTh MOIXOSIIYIO
dbopMy 3amucu JEHCTBUTENBHBIX 4YHMCET JUIsl pelIeHHs MpakTHYEeCKUX 3a7ad |
MIPE/ICTaBICHUS TaHHBIX;

OIIEpUPOBATh MOHATHIMH: CUHYC, KOCUHYC U TAHIT€HC IIPOU3BOJIBHOIO YIJla, UCIOIb30BaTh
3aIUCh MPOU3BOJIBHOTO yIila Yyepe3 oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIMH.

YpaBHEHHUsI 1 HEPABEHCTBA:

OIIEpUPOBATh NOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJIOE, PALlMOHAIIBHOE,
UPPaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPAaBHEHHUE;

BBIMOJIHATE ~ MPEeoOpa3oBaHUsi  TPUTOHOMETPUUECKUX  BBIDAKEHMH M peliarh
TPUTOHOMETPUYECKHE YPABHEHUS;

BBITNIOJIHATH MPeoOpa3oBaHUs IENbIX, PAllMOHANBHBIX U HWPPALUOHAIBHBIX BBIpAXKEHUHN U
pelaTe OCHOBHBIE THIBI ILENbIX, PAlUOHAIBHBIX WU HMPPALMOHAIBHBIX YpPaBHEHUN H
HEPABEHCTB;

MPUMEHSTh YpaBHEHHUS W HEpPaBEHCTBA JJIsl PEIleHUs MaTeMaTH4eCKHX 3a/1ad U 3aj1ad u3
pa3NUYHbIX 00J1aCTe HAYKU U peallbHOW KHU3HH;

MOJIETUPOBATh pealbHbIE CUTyalldd Ha S3bIKe anreOpbl, COCTABIATH BbIpAXKEHUS,
yYpaBHEHHUsI, HEpaBEHCTBA I10 YCJIOBUIO 3aJaud, MCCIEA0BAaTh IMOCTPOEHHBIE MOJENU C
HCIOJIb30BaHUEM ammapara anreOphl.

OyHKIIUYN U TpapUKu:

OTIEPUPOBATH MOHATUSAMH: QYHKIHS, CIOCOOBI 3aMaHusl PYHKITUH, 00JIACTh ONIPECTICHUS U



MHOECTBO 3HaueHUW QyHKIMH, rpaduK PyHKITUH, B3aUMHO OOpaTHbIC (DYHKIINH;
OIIEPUPOBATH MOHATUSAMHU: YETHOCTh U HEYETHOCTD (DYHKIUH, HYJIN (DYHKIINHU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA;

UCTOJIb30BaTh TpaduKy QYHKIMIA 1JIs pELIeHUs] ypaBHEHUH;

CTPOUTH U YUTATh IpadUKd JTUHEWHOW (PYHKIUH, KBAaAPATHYHOW (DYHKIMH, CTETICHHOM
(YHKITUY C [IETBIM MTOKA3aTeNIeM;

UCIIONIB30BaTh T'papuKku (QYHKIMK UL HUCCIEIOBAHUS HPOLECCOB M 3aBUCHMOCTEH IIpH
pelLIeHNH 33/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U PEATbHOM KHU3HH, BBIPAXKATh POpPMYyJIaMu
3aBHCUMOCTH MEX/y BEJTHUYNHAMH.

Hauana maTeMaTuyeckoro aHaiusa:

ONEPUPOBATH MOHATHUSMHU: IMOCIEIOBATEIBHOCTh, apHU(PMETHUYECKass M TeOMeTpHUYecKas
IIPOrpeccuy;

OIIEpPUPOBAThH MOHATHSMHU: OECKOHEUHO yOBIBaOIasi FeOMETpUYecKas mporpeccus, cymma
0ecKOHEYHO yOBIBAIOIECH reOMEeTPUIECKON IPOrPEeCcChH;

3aJaBaTh M0CJIEI0BATEIbHOCTH PA3JIIMYHBIMU CLIOCO0AMU;

HCII0JIb30BaTh CBOMCTBA IOCJIEI0BATENbHOCTEN M MPOTPECCHil Ul PELIEHUS peabHbIX
3aJja4u NPUKJIAJHOTO XapaKTepa.

MHoXeCTBa U JIOTHKA:

ONEPUPOBATH ITOHATUSMHU: MHOXKECTBO, OIIEpalliy HaJl MHOKECTBAMM;

HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anapar Uil ONMCAHMS PEabHbIX IIPOLIECCOB U
SIBJIICHUH, IIPU PELICHUU 3a/1a4 U3 IPYTrUX y4eOHBIX IPEIMETOB;

OIIEpPUPOBATH MTOHATUSAMHU: OIIPEAECICHUE, TEOPEMA, CIECACTBUE, 10KA3ATEIbCTBO.

K xonmy oOyuenust B 10 kiacce oOyyarouiuiicsi MOJYy4YUT CJEAYIOIIME MPEIMETHbBIE

pe3yNbTaThl IO OTAEIBHBIM TEMaM ¢eiepanbHOl paboueil mporpaMMbl y4eOHOro Kypca «Anredpa
Y Hayaja MaTeMaTH4eCKOro aHaIN3a» Ha yriy0J1eHHOM YpOBHe:

Yucna v BBIYUCIEHUS:

CBOOOJHO ONEpPUPOBATH MOHATUSMU: PAllMOHAIBHOE YNCII0, OECKOHEUHAsI TEpUOIuYecKast
IpoOb, MPOLEHTHI, MPPALUOHANIBHOE YHCIO, MHOXECTBA  pAllMOHAJIBHBIX U
JENCTBUTENBHBIX YHCET, MOAYJIb JEHCTBUTEIBHOTO YNCIIA;

NPUMEHSTH APOOU M MIPOLEHTHI AJIsl pEIIeHUs IPUKIIAHBIX 3a/1a4 U3 PA3IMYHBIX OTpacien
3HAHUM U PEATIbHOM KU3HH;

NPUMEHSTh NPUOIMKEHHBIE BBIUMCIICHUS, MpPaBUJa OKPYIJIEHUS, NMPUKHUIKY U OLIEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOJTHO ONEpUpPOBaTh IMOHSATHEM: CTENEHb C ILEJIbIM IoKas3aTeJeM, HCIOJIb30BaTh
MOAXOANIYI0 (DOPMY 3alMCH AEUCTBUTEIBHBIX YUCEIT JJIs PEIIEHUs] IPAaKTUUECKUX 3a7a4
Y TIPEJCTABIICHUS JaHHBIX;

CBOOOJHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYypaJIbHOM CTETIEHU;
CBOOOJHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALIMOHAIBHBIM ITOKa3aTeleM;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMHU: JOrapudM 4YHCIA, JECATUYHbIE M HATypaJibHbIE
aorapudmsl;

CBOOOJTHO ONEpUPOBATh MOHATUAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHTC€HC YMCIIOBOIO
apryMeHrTa;



OIEpUPOBATh NOHITUIIMU: APKCUHYC, APKKOCUHYC U apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHEHUS 1 HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATh  MOHSATHAMHU:  TOXKIECTBO, YPaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCWIBHBIC HEPAaBEHCTBA;
IPUMEHSTh PA3JIMYHbIE METOAbl PEIIECHUS pPAalMOHAIbHBIX M JAPOOHO-pAllMOHATIBHBIX
YPaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB Il PELICHUS HEPAaBEHCTB;

CBOOOJIHO OIEPUPOBAThH MOHATUAMHU: MHOTOWIEH OT OJHOH NEepeMEHHON, MHOTOWIEH ¢
HeNbMA KO3 GUIMEHTaMH, KOPHU MHOTOWICHA, MPUMEHSTH JIeJIeHHe MHOTOYJICHA Ha
MHOT'OYJICH C OCTaTKOM, TeopeMmy be3y u reopemy Buera 1 penienus 3anay;

CBOOOJHO ONEepUpOBaTh IMOHATHSMU: CHUCTEMa JIMHEWHBIX ypaBHEHUH, MaTpulia,
ONpEAEIUTENb MAaTPULBl 2 X 2 U €ro T€OMETPUUYECKUI CMBICI, UCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 a8 BBIYUCICHUS €r0 3HAu€HUs, NPUMEHSTH ONPEACIUTENN UL
pELICHUST CHUCTEMBl JIMHEHHBIX YpPaBHEHHMH, MOJIEIMPOBATH pPEAIbHBIC CUTYallUU C
IIOMOIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHMM, MCCIENOBaThb IIOCTPOEHHBIE MOJEIU C
IIOMOUIbIO MaTPULL ¥ OLIPENEIUTENEH, HHTEPIPETUPOBATh IIOJYyYEHHBIN PE3YiIbTaT;
UCTIOJIB30BaTh CBOMCTBA JICMCTBUI C KOPHIMU JJIs TPE0Opa30BaHMS BEIPAKECHUH;
BBINOJIHATh  [IPEOOpa30BAHUSl UHUCIIOBBIX BBIPAKEHUH, COAEp)KALMX CTEHNEHU C
palMOHAIBHBIM I10KA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa aorapugmoB Ui npeoOpa3oBaHus
J0rapu(pMHUECKUXBBIPAKECHUH;

CBOOOJHO  OIEpUPOBaTh  IMOHATUSAMHU:  HppAlOHAJIbHBIE,  IIOKa3aTelIbHblE U
JOrapu(pMHUUECKUEe YPAaBHEHUS, HAaXOIUTh HX PELICHHS C IOMOIIBI0 PABHOCHIIBHBIX
NIEPEXO0I0B WIN OCYILECTBIIASA IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE TpPUTOHOMETpUYecKue (GopMynbl Uil  NpeoOpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUN;

CBOOOJHO OINEPUPOBATH IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE, IPUMEHSTh
HeoOXxonuMble (OpMyJIbl Ul pEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
YpaBHEHUM;

MOJIEJIMPOBaTh peallbHble CUTYyallud Ha S3bIKE€ anreOpbl, COCTABJIATH BbIPAXKEHMUS,
YpaBHEHUs, HEPABEHCTBA IO YCJIOBHUIO 3aJa4yd, MCCIENOBATh IOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

OyHKIUYN U TpapUKH:

CBOOOZHO ONEpUpOBaTh MOHATUAMU: (YHKIHMS, CIOCOOBI 3alaHusl (PYHKIHMH, B3aUMHO
oOpatHble  (YHKIMM, KOMIO3UIMUSA (QYHKUMH, Trpaduk QYHKIUH, BBIIOIHATH
3lIEMEHTapHbIe MTpeodpa3zoBaHus rpa@uKoB QyHKIIHIA;

CBOOOJHO ONepUpoOBaTh MOHSTUSIMH: OOJACTh OIpENeiIeHHs] U MHOXXECTBO 3HAUEHUI
GbyHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: YETHBIE W HEYETHBIE (QYHKIUHU, MEPUOIUICCKHE
(GYHKIINHU, TPOMEXKYTKH MOHOTOHHOCTH (PYHKITUHM, MAKCUMYMBI 1 MUHUMYMBI ()yHKIIHH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OMNEpUPOBATH IMOHATUSMU: CTENEHHAas (YHKUMS C HATypajJbHBIM M IIEJbIM
nokasarenemM, rpaduk cTeneHHON (YHKIUM C HAaTypajJbHBIM M LIEJbIM IOKa3aTeseM,
rpaduk KOpHS n-oi cTeneHW Kak (YyHKIUKM OOpaTHOM CTENEHH C HaTypaJbHBIM
noKazareseM;

OTIepHPOBATh TOHATHSAMH: JMHEWHAs, KBaJpaTW4YHas W APOOHO-TMHEWHHas (QYHKIUH,



BBITIOJIHSATH 2JIEMEHTAPHOE UCCIIeI0BaHUE U MTIOCTPOCHHE UX TPadUKOB;

CBOOOZHO OMEpUPOBATH MOHATUSAMU: MOKa3zaTelabHas U Jorapupmudeckas QyHKIUU, UX
CBOICcTBa U rpadUKH, UCIIOJIB30BATh UX IPA(QUKHU IS pELICHHs YPaBHEHHUIA;

CBOOOJTHO ONEpPUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, ONpEACTICHHE
TPUTOHOMETPUYECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCTIOJIb30BaTh rpaduku (GyHKIMN IS UCCIIEAOBAHUS IMPOLECCOB M 3aBUCHUMOCTEH Ipu
pelleHnr 3a1a4 M3 JAPYrUX YYeOHBIX NPEIMETOB M PEAlbHON JKHU3HH, BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUYNHAMU;

Hauvama MmaTemMaTH4YeCKOro aHajIM3a:

CBOOOJHO OINEPHUPOBATH MOHATHAMU: apupMETHUYECKass U TeOMETpUYecKasi MPOrpeccus,
OeckOoHEeYHO yObIBaroIIasi FeOMETpHYecKast IPOrpeccus, JMHEUHBIN U SKCIIOHEHIUATbHbBIN
pocT, popMysia CIIOKHBIX MTPOLIEHTOB, UMETh MTPECTABICHUE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH ISl PELICHUS PEATbHBIX 33/1a4 MPUKJIAIHOTO XapaKTepa;
CBOOOZHO  OMEpUpPOBaTh MOHATHSAMH: IOCIEIOBATEIBHOCTh, CIIOCOOBI  3aJaHUs
NIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC MOCIIEIOBATEIHHOCTH, TOHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMAaTHIECKOTO aHAIIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX;
CBOOOJHO ONEpUPOBATh MOHATUSMU: HEMPEPbIBHbIC (PYHKIIMM, TOUKH pa3pbiBa rpaduka
¢yHKIMH, acCHMOTOTH Tpaduka QyHKIHH;

CBOOOZHO OMEpUPOBATh MOHATHEM: (DYHKIMS, HENpephIBHAs Ha OTpe3Ke, MPUMEHSThH
CBOICTBa HEMPEPHIBHBIX (DYHKIIHH JJIsl pEIIeHUs 3a/1a4;

CBOOOZHO OMNEpUpOBaTh MOHATHSIMH: TepBasi W BTOpas MPOU3BOJHBIC (YHKIINH,
KacaTenbHas K rpa@uky QpyHKUIUU;

BBIYUCIISITH TPOM3BOJHBIE CYMMBI, TMPOU3BEICHUS, YaCTHOTO M KOMIO3HMIHHU IBYX
(byHKIMI, 3HATh IPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

HCIIOJIH30BaTh TEOMETPUUYECKUN U (PU3UIECKUN CMBICI TTPOU3BOTHOM JIJISl pEIICHUS 3a/1a4.

MHuoxecTBa U JIOTHKa:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallii HaJl MHOKECTBAMU;
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JIjsl ONIMCAaHUs PEAIbHBIX IIPOLECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpHpPOBaTh MOHATUSAMH: OIpEJeNieHHe, TeOpeMa, ypaBHEHHUE- CIIE/ICTBUE,
CBOWMCTBO MaTeMaTHYeCKOro OO0BEKTa, 10Ka3aTeIbCTBO, PABHOCHIIBHBIE YPAaBHEHUS H
HEPABEHCTBA.

K xoHnmy oOyuenuss B 11 kiacce oOydarommuiics MOIYYUT CIEAYIOLIUME IpeIMETHbIE
pe3yNbTaThl IO OTAEIBHBIM TEMaM ¢eiepanbHOi pabouei mporpaMmbl yueOHOT0 Kypca «Anredpa

M HadJaJla MaTEeMaTHYSCKOr0 aHaJIM3a» Ha 02a30BOM YPOBHE:

Yucaa v BEIYMCICHUS:

OIICPHUPOBATH IMOHATHUAMU: HATYPAJIBbHOC, [ICJIOC YUCII0, UCITIOJIB30BaTh NPU3HAKU ACIIMMOCTH
LEJIBIX YUCECII, PA3JIOKCHUEC YK Cila Ha IIPOCTBIC MHOXKUTEIIN AJId PCIICHUA 3a/1a4,
OIICPHUPOBATH NOHATUEM: CTCIICHD C PAllMOHAJIBHBIM ITOKA3aTCIIEM;

OIICpHUPOBATH NOHATUAMMU: J'IOl“apI/I(I)M qucia, JCCATUYIHBIC U HATYpaJIbHbIC JIOI“apI/I(I)MBI.

VYpaBHEHHUs 1 HEPABEHCTBA:

MNPUMCHATDH CBOICTBA CTEIIEHU IS npeoGpa30BaHI/1;{ BBIpa)KCHI/II\/'I, ONCpUPOBATH NOHATUAMU
MOKa3aTCJIbHOC YpPAaBHCHUC W HCPABCHCTBO, PCIIATL OCHOBHLIC THIIBI IMOKA3aTCIIBHBIX



YpaBHEHUH U HEPABEHCTB;

BBINOJIHATE NPEOOpa30BaHUs BBIPAKEHUH, COAEpXKAIUX JIOrapu(Mbl, ONEpUPOBATH
HNOHATUSAMM: JIOTapU(MHUUECKOE YpPAaBHEHME U HEPABEHCTBO, pelIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUN 1 HEPABEHCTB;

HaXOJUTh PELICHUs IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh IOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHUU U €€ PEILICHUE, UCII0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUUIS PELLICHUs IPAKTUYECKUX 3a7a4;

HaxOJUTh PEUICHUS IIPOCTEUIINX CUCTEM U COBOKYIIHOCTEH PAalMOHAIbHBIX YPABHEHUHN U
HEPAaBEHCTB;

MOJICJIUPOBaTh pEalbHblE CHUTYyallMd HA sA3bIKE anreOpbl, COCTAaBJIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCIOBHUIO 33aJa4d, UCCIIEN0BATH IOCTPOCHHBIE
MOJIETH C UCII0JIb30BAHUEM ammnapaTa ajareOpsl.

OyHKIUYN U TpapuKu:

ONEpUPOBATh TMOHATUSMU: TMepUoaudecKas (YHKIUSA, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIIUH, TOYKH SKCTpeMyMa (QyHKIMH, HauOOoJIbIllee H HAUMEHBIIICe 3HAYCHUS (PYHKITHH
Ha TIPOMEXKYTKE, UCIIOIh30BaTh UX IS UCCIICAOBaHUS (DYHKIINH, 3aJaHHON TpaduKoM;
ONepUpOBaThH MMOHSTUSIMH: rpaduku IOKa3aTeJIbHOM, Jorapu(MHIECKOM n
TPUTOHOMETPUYCCKHX (DYHKIMH, H300paxkaTh WX HA KOOPJAMHATHOW IUIOCKOCTH H
KCIOJIb30BATh JIJIs PELICHUS] YPABHEHU U HEPABEHCTB;

M300pakaTh Ha KOOPAWHATHON TNIOCKOCTH TpaduKU JIMHEHHBIX YPAaBHEHUN U HCTIOIb30BATh
UX JUISl PEIIEHUSI CUCTEMBI JIMHEWHBIX YPAaBHEHUIA;

UCIONIb30BaTh TpapuKu (QYHKIMHA AN MCCIENOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEH U3
JOPYTUx y4eOHBIX JUCIHUILTUH.

Hauama MaTeMaTH4eCKOro aHajamn3a:

OIEepUPOBATH MOHATUSMU: HEeTIpepbIBHAsA (PYHKIUS, TPOU3BOHAS (PYHKIIMH, UCTIOIb30BATh
reoMeTpHUECKUil U (PU3NIECKUI CMBICII IPOM3BOIHON IS PELIeHUs 3ajay;

HaxXOJUThb IMPONU3BOAHBIC 3JICMCHTAPHBIX q)YHKHHﬁ, BBIUUCIIATE MPOU3BOAHBIC CYMMBI,
MIPOU3BECHNUS, YACTHOTO (PYHKIIHIA;

HCIIOJIB30BAaTh MPOU3ZBOJHYIO [JII HCCICAOBAHUA (1)YHKIII/II/I Ha MOHOTOHHOCTL H
HKCTPEMYMBI, IPUMEHSTH PE3YyIbTAThl UCCIEI0BAHUS K TIOCTPOEHUIO IPa(PUKOB;
HCIIOJIB30BATh ITPOU3BOAHYIO AJI HAXOXKIACHUA HAWMJITYUIICTO PECIICHUA B IPUKIIAAHBIX, B TOM
YlClie COLMaIbHO-I)KOHOMUYECKHUX, 3a/1a4ax;

ONEepUPOBATH IMOHATUSAMH: MEPBOOOpa3Has M MHTErpaj, MOHUMAaTh T€OMETPUUYECKHH U
(bu3nyecKuil CMbICIT UHTETpaa;

HaXO/JUTh MEepPBOOOpa3HbIE JIEMEHTApHBIX (YHKLUH, BBIUMCIATH MHTErpall mo Qopmymne
Herorona—JleiiOnumna;

pelaTh NpUKIaJHbBIEe 33/1a4M, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeJICTBAMH MaTeMaTHYECKOT0 aHaIN3a.

K xoHnmy oOyuenuss B 11 kiacce oOydarommuiics MOJIYYUT CIEAYIOLIME IpeIMEeTHbIE

PE3yNbTaTHI MO OTJEIBHBIM TeMaM (eepaabHOl paboueit mporpaMMbl yaeOHOTO Kypcea «Anredpa

Y Hayajla MaTeMaTU4YeCKOro aHaJIN3a» Ha YIIy0J1eHHOM ypOBHe:

Yucna ¥ BEIYUCICHUS:

CBO60}1HO ONEpHUpOBaTh IMOHATHAMH: HATYpPAJIbHOC HW M[CJIOC YHCIO0, MHOXCCTBA



HaTypalbHbIX U LEIbIX YHCEII, UCIIOJIB30BAaTh MPU3HAKH JE€IUMOCTH Lenbix yucen, HO/ n
HOK natypanpHbIX uncen Ajs pelieHus 3a1ad, IpUuMEeHsTh aroput™ EBknnaa;
CBOOOJHO OTEPUPOBATH MOHATHEM OCTATKA MO MOJYJIIO, 3aIIUChIBATh HATypalIbHbIC YHCIIA
B Pa3JIMYHBIX NO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO OIEPUPOBATh MOHATHSIMH: KOMILJIEKCHOE YHMCIIO U MHOXECTBO KOMIUIEKCHBIX
yHcell, NPeACTaBIATh KOMIUIEKCHBIE YKCIa B aNreOpanyeckoil ¥ TPUrOHOMETPHUECKON
¢dbopMe, BBIMIOJIHATH aprU(PpMETHUECKHE OTepaIli C HUMHU U U300pakaTh Ha KOOPAMHATHOM
IJIOCKOCTH.

YpaBHEHMs U HEPABEHCTBA!

CBOOOZHO  ONEpUPOBaTh  MOHATHUAMU:  UPpPALMOHANBHBIC,  IOKa3aTeJIbHbIE U
jorapuMUyUecKre HEpPaBEHCTBA, HAXOIUTh HUX PELICHUS C MOMOIIBI0 PaBHOCHUIIBHBIX
IIEPEX0/10B;

OCYIIECTBIISATH OTOOp KOPHEW MPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHNUS;
CBOOOJIHO OIEPUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
Heo0XoauMbIe (POPMYIIBI IJISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB,
PaBHOCUJIBHBIE CHCTEMBI W CHCTEMBI-CIEICTBHUS, HAXOJIUTh PEIICHUS CUCTEMBI U
COBOKYITHOCTEH paliOHAIBHBIX, UPPANNOHATBHBIX, TIOKA3aTSIbHBIX U JIOTapu()PMHIECKUX
YpaBHEHUI U HEPABEHCTB;

pemaTth panuoHaNbHBIC, HppaAlMOHAIbHBIC, IIOKAa3aTelIbHBIC, JIOTApU(PMUUYECKUE U
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COAECPKAIIME MOAYJINA U ApAMETPHI;
MPUMEHSTH rpaduuecKkrue METOAbI AJIsl PeLICHUS] YPaBHEHUI U HEPABEHCTB, a TAKXKE 3a/1a4
C IapaMeTpamu;

MOJICJIMPOBaTh pEallbHbIE CHUTYyalldd Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKECHHUS,
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4l, UCCIIEN0BATh IOCTPOEHHbIE
MOJIeJTM C UCIHOJIB30BaHHWEM arfmapara anreOpbl, HWHTEPIPETUPOBATH MOIYUEHHBIH
pe3ynbTar.

@yYHKIMY U TpadUKH:

CTPOUTH TpadUKU KOMIO3UIMH (PYHKIMI ¢ MOMOIIBIO JIEMEHTAPHOIO HCCIIEAOBAHUS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIMIA;

CTPOUTh TEOMETpHUYecKHe OoOpa3bl YpaBHEHHM U HEpPaBEHCTB Ha KOOPJIMHATHON
IIJIOCKOCTH;

CBOOOJTHO ONIEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;
NPUMEHSTh QYHKIUU JJI1 MOJIETHUPOBAHUS U HCCIIEI0BAaHUS pealbHBIX MPOILIECCOB.

Hauana maTremaTudyeckoro asainza:

UCIIOJIb30BaTh IPOWM3BOJHYIO JUISI HCCCNOBAaHUSA (PYHKIMH HAa MOHOTOHHOCTH M
9KCTPEMYMBEI;

HAXOJUTh HauOOJbIIIee U HANMEHbIIIee 3HaUeHHsI (PYHKIIMK HENMPEPHIBHON Ha OTPE3KE;
MCIIOJIF30BaTh TIPOU3BOIHYIO JUIS HAXOXKICHHSI HAWTY4IIeTO PElIeHUsl B MPUKIAJHBIX, B
TOM YHCJIE COIHUAIBHO-DKOHOMUYECKUX, 3a/adax, MM ONpPEICNIeHUs CKOPOCTH U
YCKOpEHUS TpoIiecca, 3alaHHoro GopMysIon win rpadguxom;

CBOOOHO OMIEPUPOBATH MOHATUSMU: IEPBOOOPA3HAS, ONIPEICIEHHBIN HHTETpall, HAXOIUTh
NepBOOOpaA3HbIE ANEMEHTAPHBIX (DYHKIIUN U BEIYUCISTH HHTETpal o ¢popmyne HeroToHa—
Jleibuuma;



— HAXOAWTh IUIOMAAH IIIOCKUX (PUTYp 1 0OBEMBI TEJ C TOMOIIBIO0 HHTETPAJIa;

— UMETh IPEJCTaBICHHE O MaTEeMaTHYEeCKOM MOJACIMPOBAHUU HA MPUMEPE COCTABIICHHUS
muddepeHINATbHBIX YPaBHEHHUIH;

— pemaTh MPUKIAJHBIE 33/1a49H, B TOM YHCIIE COIUAITBHO-IPKOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOTO aHaIH3a.

COHEPXAHME YUEBHOI'O KYPCA «AJI'EBPA 1 HAUAJIA
MATEMATHUYECKOI'b AHAJIN3A» 10 - 11 KJIIACC

10 KUJIACC ba3oBblii ypoBeHb

Yucna v BBIYKCICHUS

Parmonanbueie yncia. OOBIKHOBEHHBIC U JIECSTUYHBIE IPOOH, TPOIIEHTHI, OECKOHEYHBIE
nepuonuveckue  apobu.  Apudmernueckue omepanud ¢ palOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHns YUCIOBBIX BbIpakeHUW. [IpumeHenue apoOell W MPOLEHTOB IS pELIECHUs
IIPUKIIAIHBIX 337a4 U3 Pa3IMYHBIX OTpAciiel 3HAaHUHI U PEaJIbHOM JKU3HHU.

JeiicTBuTenpHble yncia. PalmoHanbHble U UppalMOHAIbHBIE yhciaa. ApupMeTndeckue
olepaluu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOiankEéHHble BBIYMCICHUS, IPAaBUIa OKPYTJICHHUS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ nensiM nokasareneM. CtanaaptHas ¢opMa 3anucy JEHCTBUTEIBHOTO YKCTIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amMcH  ICHCTBUTENBHBIX YHCEN IS PEHICHUS
MPAKTUYECKUX 3aJ[a4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuii KopeHb HaTypalbHOH creneHu. JleiicTBus ¢ apu@mMeTH4ecKuMu
KOPHSIMM HaTypaJIbHON CTEIICHHU.

CuHyC, KOCMHYC M TaHI€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHCIIOBOTO apryMEHTA.

VYpaBHEHMSI U HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.

YpaBHeHHE, KOpEeHb YypaBHeHUsA. HepaBeHCTBO, pelIeHHe HEpaBeHCTBA. Merton
MHTEpBaJioB. PemieHne 1enbix M ApoOHO-pallMOHATIBHBIX YpaBHEHUN W HepaBeHCTB. PemieHue
VPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne TpuroHomerpuueckux ypaBHeHuUi. IIpuMeHeHue ypaBHEHMI M HEPaBEHCTB K
PELICHUIO MaTeMAaTHYECKUX 3a/1a4 U 3371a4 U3 pa3IMyHbIX 00JacTeil HayKu U pealbHOM KU3HU.

OyHKIMH U TpaduKh

Oynk1us, crnocoObl 3ananus Gyakmun. ['paduk GyHKIIm.

B3aumno obpatHbie pyHkunu. O6nacTh onpeeneHuss 1 MHOKECTBO 3HAUEHUN (PYHKIIMHU.
Hynu ¢pynxnun. [IpomexxyTku 3HakonocTostHCTBA. YETHBIE U HEUETHBIE (PYHKIUU.

Crenennas GyHKIUS C HATYpaJbHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBolicTBa u rpaduxk.

CBoiicTBa 1 rpauK KOpHS N-0i CTETEeHH.

Tpuronomerpuueckass OKpYXHOCTb, ONpeAeJIeHHe TPUTOHOMETPUUECKUX (DYHKIHI
YHCIIOBOTO apryMEHTA.

Havana maTremaTnueckoro aHanusa

[locnenoBarenbHOCTH, CHMOCOOBI  33JaHMsI  TOCIEAOBaTeNbHOCTE. MOHOTOHHBIE



MOCIIE0BATEIHHOCTH.

Apudpmerndeckass U reoMeTpudeckas mporpeccud. beckoHeuyHO — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOUICH T'€OMETPHUYECKOW MPOTrPECcCU.
®dopMyna CIOXKHBIX MPOLEHTOB. Vcnoib30BaHME MPOTPECCUM JUIsl PEIICHHs] pealbHBIX 3a7ad
IIPUKIIATHOTO XapaKTepa.

MHoskecTBa U JIOTUKA

MHoxecTBO, onepaiuy Haj MHokecTBaMmH. Juarpammel Dinepa—Benna. IIpumenenue
TEOPETUKO-MHOKECTBEHHOI'O allfapara JJjisl OMHCAHUS pealbHBIX IMPOLIECCOB U SIBICHUM, IpU
pelleHnr 3aJad U3 JApyrux ydyeOHbIX mnpeameroB. OrmpezaeneHue, Teopema, CIEACTBHE,
JI0Ka3aTeNbCTBO.

10 KJIACC Yruy0JieHHbIli yPOBEHb

Yucna v BBIYUCIICHUS

Panmonansubie yncna. OOBIKHOBEHHBIE U JACCATUYHBIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuoanydeckue 1podu. [lpuMenenue apobdeii u MPOLEHTOB IS peICHHs TPUKIIATHBIX 33724 U3
pa3IMYHBIX OTpacied 3HAHUM U peabHOU KU3HHU.

JlelicTBUTENbHBIE Yucia. ParmoHanbHble M WppalMoOHATBHBIE YnCia. ApUpMEeTHIeCKHe
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YuciIaMu. MOIyib NEMCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCICHUS, IpaBWJIa OKPYIJIEHMs, MPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHH.

Crenens ¢ nenbiM nokasateneM. bunom Herotona. Mcnonbs3oBanue noaxosieit Gopmsl
3aMKUCH IEUCTBUTENIBHBIX YACEN JJI PELICHUS TPAKTUUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HAaTypajlbHOW CTeNeHH u ero cBoiictBa. CTemeHp ¢
pauMOHaIbHBIM [TOKA3aTEJIEM U €€ CBOMCTBA, CTEIEHb C IEUCTBUTEIIbHBIM [TOKA3aTeIIEM.

Jlorapudm uucna. CpoiictBa norapudma. JlecsiTuuHble M HaTypajlbHbIE JIOTapU(MBI.
CuHyCc, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHEHHS 1 HEPABEHCTBA.

ToxnaectBa M TOXKIECTBEHHblE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCWIIbHBIE YPAaBHEHUSI U yPABHEHUS-CIIEICTBUS.

HepaBenctBo, pemieHue HepaBeHCTBAa. (OCHOBHbIE METOJbl pELICHHs LENbIX M JIpOoOHO-
paloHaIbHBIX YPABHEHHUI U HEPABEHCTB.

MHorousneHns! OT OJHOW NEepeMEHHOM. [[eneHrne MHOrouieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorounens! ¢ mnensiMu ko3¢ unnentamu. Teopema Buera. IIpeobpasoBanust
YHUCJIOBBIX BBIPAXKEHHM, COIEPIKALIUX CTENIEHN U KOPHH.

Uppatmonansupie  ypaBHeHUS. (OCHOBHBIE METOJbl PELICHUS HUPpallOHAIBHBIX
ypaBHeHUH. [Toka3aTenbHbIe ypaBHEHUS.

OcHOBHBIE METOIBI PEIIeHUs MTOKa3aTeNbHbIX YpaBHeHUH. [IpeoOpazoBaHme BbIpaKeHUH,
cojepxanmx Jjorapudmsl. Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PEHICHUS
JOrapu(pMHUUECKUX YPaBHEHUH.

OcHoBHBIE TpUTOHOMETpUUecKue ¢opmynbl. [IpeobpazoBaHre TPUTOHOMETPUUECKUX
BBIpDAKECHMI. PelleHne TpUroHOMETpHYECKMX YypaBHEHMM. PemieHne cucTeM JMHEHHBIX
YpaBHEHUM.

Marpuna cucTtemMbpl JMHEWHBIX ypaBHeHuW. Omnpenenurens MaTpulbsl 2X2, €ro
T€OMETPHUUYECKHI CMBICI U CBOMCTBA, BBIYMCIIEHUE €T0 3HAYECHM S, IPUMEHEHNE ONIPEEIUTENS AJIs



pPEUIECHUS] CUCTEMBI IMHEMHBIX YPaBHEHUH.

Pemenue npuknaaHbeIX 3a1a4 ¢ TOMOLIBIO CUCTEMBI IMHEWMHBIX ypaBHEHUN. MccnenoBanne
IIOCTPOEHHON MOJIENM C MOMOIIBI0 MAaTpHl] U omnpeaenuteneil. IloctpoeHrne MaTemMaTHUeCKUX
MOJIEJIEH pealbHOM CUTYallUH C IOMOIIbIO0 YPAaBHEHUM U HEpaBeHCTB. [IpuMeHeHne ypaBHEeHUN 1
HEPaBEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a7ad W 3a/4ady M3 pa3IMyHbIX OOJacTel HayKu U
peanbHON KU3HU.

OyHKIMH U TpaduKu

DyHKIUS, crmocoObl 3aaanus GyHKIuH. B3anmHo obpatHble GyHkiuu. Kommosunus GyHKITHHN.
I'padux pynkmmm. Inementapusie npeodpazoBanus rpadukoB GyHkmui. O0IacTh onpeneacHus
¥ MHOXecCTBO 3HaueHuil ¢pynkunu. Hynu ¢ynkuuu. IIpoMexyTKku 3HaKONOCTOSHCTBA. YETHBIC U
HeuétHble (ynxiuu. Ilepmommueckue Qynkiuu. I[IpomMexyTku MOHOTOHHOCTH ()YHKIIHH.
MaxkcumymMbl 1 MUHUMYMbI (QyHKiuu. Haumbosbliee ¥ HauMeHbIee 3HauYeHUS (DYHKIUU Ha
npomMexytke. JluHeiHas, KBaapaTuuyHas © JApoOHO-TMHEWHHas (YHKIUU. DIeMEHTapHOe
HCCJIEIOBAaHHUE U TTOCTPOCHUE UX IPaUKOB.

CrenenHast ¢yHKIMS ¢ HATYypaJbHBIM M LIeJbIM Noka3ateneM. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduk KOpHS n-0il cTeneHu Kak (pyHKUMU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJIeM.

[lokazarenbpHas u Jorapupmuueckas GyHKIMH, UX cBoWcTBa U rpaduku. Mcrnonb3oBaHue
rpaduKoB PYHKIUH I pelIeHus: ypaBHeHUH. TpuroHoMeTprudeckas OKpy>KHOCTb, OIIpECTICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMEHTA.

@OyHKIMOHAIbHbBIE 3aBUCMMOCTH B pealIbHbIX Ipolieccax U siBieHusaX. ['paduku peanbHbIX
3aBUCUMOCTEM.

Hayana maremaTnueckoro aHanusa

[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTu4ecKon
MHAYKUMHA. MOHOTOHHBIE U OIPAaHUYEHHBIE TIOCIE0BATEIBHOCTH.

Hctopuss BOZHUKHOBEHUS MAaT€MaTHYECKOI'0 aHaln3a Kak aHajlu3a OECKOHEYHO MallbIX
BEJIMYHH.

Apudpmernueckas U reoMerpuueckas mporpeccud. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reoMeTpUUECKON MpPOTrPeCcCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM ISl PELIEHMSI pEAJIbHBIX 3a]a4 IPUKJIAJHOTO XapaKTepa.

HenpepbiBable ¢GyHKIMH M HUX cBoWcTBa. ToukM paspbiBa. ACHUMITOTHI T'paduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIsl peIIeHUs
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMPEPBIBHBIX (QYHKIUH JUIsl peleH s 3a/1a4.

[TepBas u BTOpas npousBoanbe PyHKIMU. OnpeiesieHue, reOMETPUIECKUN U PU3HIECKUI
CMBIC TMPOM3BOAHOW. VYpaBHEHUE KacaTesJbHOM K rpaduky ¢yHkuuu. IlpousBoanbie
aneMeHTapHbIX ¢yHKIUA. IIpon3BoaHas CyMMbl, MPOU3BENEHHUS, YaCTHOTO U KOMITO3UIIUU
GyHKIHIA.

MHosecTBa U JIOTHKa

MHOXecTBO, Olepaluyd HaJl MHOXECTBAaMU M HX cBoWcTBa. [[unarpammbl Ditnepa— Benna.
IIpuMeHEeHNnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juls ONMCaHUs pealbHBIX IPOLECCOB U
SIBJICHUH, IPU pEILICHUH 3a/1a4 U3 JPYruX y4eOHbIX mpeaMeToB. Ompeesenue, TeopemMa, CBOHCTBO
MaTeMaTHU4eCcKOro o0beKTa, CIeCTBUE, JOKA3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHUS.

11 KJIACC Bba3oBblii ypoBeHb



Uucna u BBIYUCIICHUS.

HarypanbHblie u nensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBOMCTBA CTEIIECHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIC JIOTapU(PMBI.

VYpaBHEHHS U HEPABEHCTBA.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIUX JIOTapU(MBI.

IIpeoOpa3oBanue BbIpAXKEHUH, COAECPIKAIIMX CTEIEHH C PAllMOHAIBHBIM [IOKA3aTEJIEeM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHs 1 HEPABEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUM. PenieHue npukiIagHbIX 3a7ad C IOMOILBIO CHUCTEMBI
JIMHEUHBIX YPAaBHEHUM.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

IIpumeHeHne ypaBHEHMi, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a7ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKu U pealbHOM KU3HU.

@OyHKIMYU U TpadUKy.

Oynkmus.  [lepuommueckne  ynxmun. IIpoMexyTKM MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMbl (yHKIuu. HauOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIHMH, UX CBOMCTBA U IPaQUKU.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U I'paUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pellieHus] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMA A HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.
Hauvana mareMaTnyeckoro aHaausa.

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB /7Sl pELIEHHS] HEPaBEHCTB.

[IpousBonnas ¢pynkuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI TPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX (QyHKIUNA. DOpMYIbl HAXO0XKIECHUS MPOU3BOIHONW CYMMBI,
IIPOM3BENICHUS U YaCTHOTO (PYHKLUH.

[TpumMeHeHMne MPOU3BOIHOM K UCCIIEAOBAHUIO (DYHKIMI HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxnenne HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHusl (YHKIIUU Ha OTPE3Ke.

IIpumeHeHre TPOU3BOAHOM JUISl HAXOXKACHMSI HAWIYYIIErO PEIICHHsS B IPUKIAJHBIX
3aayax, JAJIs ONpeaesieH!sl CKOPOCTH Mpoliecca, 3aJaHHOro (opMyIIoi uiu rpaukom.

[TepBoobOpaznas. Tabmauma nepBooOpasHbIX.

Wuterpan, ero reomerpuyeckuil u ¢usnueckuil cMmbici. BulumciieHne uHTErpana Imo
dbopmyne Hetorona—JleiOnmiia.

11 KJIACC ¥Yriay0/eHHbIH YPOBEHb

Yucna u BBIYUCIICHUS.

Harypanbsuble u nensle uucna. [IpuMeHeHHe NpPU3HAKOB JAEIMMOCTH IIENBIX YHCED,
HanOonpmmi oommii nenutens (nanee — HOJl) n mammensiee obmiee kpatHoe (nanee -HOK),
OCTaTKOB 10 MOAYJIO, anroputMa EBKinaa i1 perenust 3a1a4 B LeIbIX YHCiax.

KommekcHele uwucna. AnreOpanyeckas M TpUTOHOMeTpudeckas (OpMBI 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUecKre Onepaluy ¢ KOMIUIEKCHBIMU unciaMmu. M3o0paxkenue



KOMIUIEKCHBIX YHCEJI Ha KOOpJIUHATHOM MtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMILUIEKCHOTO 4Hcha. lIpuMeHeHne KOMIUIEKCHBIX YHCENl Ui pelieHHs (U3UYECKUX H
r€OMETPUYECKUX 3a1a4.

YpaBHEHMs U HEPABEHCTBA.

Cucrema 1 COBOKYITHOCTh YPaBHEHUH 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI -
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

O10op KOpHEH TPUIOHOMETPUUECKUX YPABHEHUH C IOMOLIbIO TPUIOHOMETPUYECKOMH
OKPYXKHOCTH. Pelrenne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHbIE ~ METOJbl  PEIIEHUS CUCTEM M  COBOKYIHOCTEH  pallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHUH.

YpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a1ad U
3ajjady U3 pa3IMyHbIX 00JacTed HayKM M PpeaJbHOM JKWU3HU, HHTEpHpeTalus I0JIy4eHHbIX
pE3yJIbTaTOB.

@OyHKIMYU U TpadUKy.

I'padux xommosuimu QyHkui. ['eomerpudeckne oOpas3pl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckne MeTOABI peIICHUS YpaBHEHHW W HepaBeHCTB. ['padudueckne MeTObI
peleHus 3a4a4d ¢ mapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIMA A7 HUCCIEAOBAaHUS MPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.
Hauvana mareMaTnyeckoro aHaausa.

ITpumMeHeHre MPOU3BOTHOMN K UCCIIE0OBAHUIO (DYHKIIMII HA MOHOTOHHOCTB U SKCTPEMYMBI.
Haxoxnenne HanOoIbIIer0 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMHM Ha OTPE3KE.

[IpuMeHeHre TPOM3BOAHON JUIsI HAXOKJEHUS HAWIy4dlIero pElEHUs B IPHUKIAJIHBIX
3a/a4ax, JJIs ONpEeNIeHUusT CKOPOCTH M YCKOpPEHHUs Ipoliecca, 3aJaHHOro (GopMysioll uiu
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IMepBooOpa3HbIX. IlepBooOpa3Hble 3J€MEHTapHBIX
¢ynkuuit. [IpaBuia HaxoX/1€HUS TEPBOOOPa3HBIX.

HNurerpai. I'eomeTpuyeckuil CMBICI UHTETpaia. Berancienue onpenenéHHoro MHTerpana
no popmyne Herotona—JIeitOama.

[Ipumenenue wuHTErpana Uisi HAXOXACHUS IUIOMIAJAEH MJIOCKUX GUryp U 0O0bEMOB
F€OMETPUYECKHX TEJ.

[Ipumeps! pemennit AuddepeHnnanbHbIX ypaBHeHUH. MaTemMaTnyeckoe MOJeINPOBaHHE
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.



TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA

10 KJTACC

basoBbiii ypoBensb (70 yacoB)

Yrayosennbiii ypoBerb (140 yacos)

Hasanue paznena (Tembl)
(4ncio 4acoB)

OcHOBHOE cojiep>kaHue paszelia (TEMBbI)

HasBanue pa3zaena (Tembl) (YUCIO
JacoB)

OcHOBHOE coJiep>kaHKe pa3jienia (TeMbl)

MHOKeCcTBa paliOHATIbHBIX
1 JCHCTBUTEIBHBIX

urces. PanmmoHansHBIC
YPaBHEHUS U HEPABEHCTBA

(14 )

MHO0K€eCTBO, ONIEpaIlMy Ha/l MHOYKECTBAMH.
/Inarpammbl Ditiepa—BenHa.
Panmonaneubie yrcna. OObIKHOBEHHBIC U
ecsATUYHBIE IPpOoOU, TPOLICHTHI,
OeCKOHEUYHbIEC IEPUOANYECKUE APOOHU.
ApupMeTHUECKHUE OTIEPaALIUU C
[palMOHAIbHBIMU YU CIIaMH,
[peoOpa3oBaHusl YUCIOBBIX BhIPAXKEHUH.
[IpumeneHue apobeli u MPOIEHTOB AJis
PEIICHUS TPUKJIAAHBIX 3371a4 U3 PA3TUIHBIX
OTpaciieil 3HaHUM U peaJbHON KU3HHU.
JleicTBuTeNbHBIE YKclia. PaimonanbHbIe U
MPPALMOHATIbHBIE YHCTIA.
ApupMeTHIECKHE OIepalliy C

e CTBUTENbHBIMU YHCIIAMH.
[TpuGnmkEHHBIC BHIYUCIICHUS], TPABUIIA
OKPYTJIEHUS, IPUKUIKA U OLICHKA
[pe3yJIbTaTa BEIYMCICHUM.

To1eCTBA U TOXK/IE€CTBEHHBIE
npeoOpazoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pelieHue
HEepaBeHCTBAa. MeTo ] MHTEPBAJIOB.
Pemenue nensix u IpoOHO-PAIIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

MHOKECTBO JCHCTBUTEIBHBIX
YHCE]I.

MHOTOYJICHBI.

PanrioHanbHbIe ypaBHEHUS U
HEepaBEHCTBA.

CucTeMbl JTUHEHHBIX YpaBHEHU

(28 u)

MHO3K€eCTBO, OIIEpalliy HaJl MHO>KECTBAMU
1 X cBoiicTBa. J{uarpammel Ditnepa —
Benna. [Ipumenenue meopemuko-
MHOJICECMBEHHO20 annapama Os peueHus
Baoau.

Panronaneublie yncna. OObIKHOBEHHBIC U
NECSITUYHBIE TPOOH, IPOLIEHTHI,
OECKOHEYHBIC NTEPUOINUECKHUE IPOOH.
[Ipumenenue qpobeii v IPOIEHTOB IS
[peIeHUsT TPUKIAAHBIX 3a]1a4.
JleiicTBuTeNnbHBIC YKCa. PaniionanbHbie U
HMppaIoHaIbHBIC YHCIIA.
ApudmMeTHIECKHEe OTIePaIUH C
NMEeNCTBUTENBHBIMU YUCIaMU. Mooyib
OelicmeumenbHo20 YUCia U e20 C8oLCmad.
[TpuGnkEHHBIC BHIYUCIICHHUS, IPABHIIA
OKPYTJICHUS, IPUKUKA U OLICHKA
[pe3yJIbTaTa BEIYMCICHUM.

OcHogHble Memoovl peuleHus Yeavix u
OpOOHO-PAYUOHATILHBIX YPABHEHUU U
Hepasencms. Muoeounenvl om 00HOu
nepemennou. /lenenue MHo2041eHa Ha
WmHocounen ¢ ocmamxom. Teopema be3y.
Mnozounenvl ¢ yenvimu
koagpuyuenmamu. Teopema Buema.
\Pewenue cucmem JTUHEtHbIX YPABHEHUU.
Mampuya cucmemvl TUHEUHBIX YPAGHEHU.
Onpedenumens mampuyvi 2 %2, e2o
ceomempudecKuli CMblCl U C80UCMEBA;

6blYUCIIEHUE €20 3HAYEHU, NPDUMEHEHUE




onpedenumerst 0 peuleHusi CUCmembl
uHelnblX ypasHenul. Pewenue
NPUKIAOHBIX 340a4 ¢ NOMOWBIO CUCTIEMbL
IUHEUHbIX YPAGHEHUL

OyHKIMH U TpadUKH.
CTeneHn ¢ 1eIbIM
[MOKa3aTelieM

(69)

DyHKIMSA, CIOCOOBI 3a1aHUs (PYHKIUH.
B3aumno oOpatuble pyHkun. ['padux
(b yHKITHH.

O06acTh OnpeieNIeHUsi © MHOXKECTBO
3HaueHu pyHkuuu. Hymn GyHkmm.

HeuéTHbIe QYHKIMU CTEneHb C LeIbIM
MOKa3aTeJIeM.

CrannaptHas popma 3arucu
neiicTBUTeNnpHOrO uncia. Mcnons3oBanue
noxoaseit popmel 3anucu
NEeNCTBUTENBHBIX YUCEN [Tl pEIICHUS
MPAaKTUYECKHX 3a/1a4 U IpeACTaBICHUS
NTAHHbIX.

CrenenHast GyHKIUS C HATYPAIbHBIM U

[IpoMexkyTKHM 3HAKOMOCTOSHCTBA. YETHBIE 1

DOyHKIMU
u rpaduku. CreneHHas GyHKIMS
C 1enbIM nokaszarenem (12 4)

DyHKIHS, CIOCOOBI 3a/1aHUs QYHKITHH.
B3aumHo oOpaTHbIE (QYHKIIUH.
Komnosuyus ¢ynxyuii. I'paduk pyHKIuu.
DnemenmapHvle npeobpazoeaHus
epaguros ¢pynxyuii. O01acTh
OTIpeIeIIeHUs] © MHOYKECTBO 3HAUCHHH
¢ynkuun. Hynu ¢pynkuuu. [TpomexyTku
3HAKOIIOCTOSIHCTBA. YETHBIE N HEUETHBIE
¢dbynkuun. Ilepuoouyeckue pynxyuu.

[ IpomedicymKu MOHOMOHHOCMU DYHKYUU.
Makcumymol u MUHUMYMbBL PYHKYUU.
Haubonvwee u HaumeHnvulee 3HayeHue
@yHKYUU HA NPOMeEdNCYmKe.

Vlunetinas, keaopamuunas u OpooHo-

iuHetinas yukyuu. Inemenmaproe




neJeIM nokasareneM. E€ cBolicTBa u
rpadux

uccedosanue U nocmpoeHue cpaguros
DMUX QYHKYULL.

CTeneHs ¢ 1eJIBIM IToKa3aTeeM. burnom
\HvromoHa.

CreneHHast GyHKIHS C HATYPAJIbHBIM U
LIeIBIM IToKazarenaeM. E€ cBoiicTBa u

rpadguk

IApudmMeTHIecKuli KOpEHb
N—OM CTEIICHHU.
HppannoHajibHbie
YpPaBHEHUS 1 HEPABEHCTBA

(18 )

ApudmeTHuecKuii KOpeHb HaTypaIbHOU
cTeneHu. JlelicTBus ¢ apupMeTHUeCKUMU
KOpPHSIMH N—OW CTETICHH.

Pemenue nppauoHaabHbIX YPABHEHUN U
HEPABEHCTB.

CBolicTBa 1 rpa@uK KOpHS N-0M CTENEeHU

ApudmeTrdeckuii KOpeHb n-oi
CTEIICHH.

HppauroHanbHble ypaBHEHHS
(18 1)

ApudpMeTHIECKUI KOPEeHb HATypaIbHOU
CTEIICHU U €ro CBOMCTBA.

[ Ipeobpazosanis YUCIO0BbIX BbIPAICEHUL,
coodeparcauyux cmenenu U KOpHU.
WppannonansHble ypaBHeHHs. OCHOBHbBIE
METO/Ibl pEeIICHUS UPPaLlMOHATIBHBIX
ypaBHEHUN. PasHocunvhbie nepexoovl 6
pewenuy uppayuUoHaIbHbIX YPAGHEHUU.
CBoiicTBa U rpaduk KOpHS n-0if cTeneHu
KakK (yHKIIMH 0OpaTHOW CTENIEHHU C
HaTYpaJIbHBIM I10Ka3aTeIEM

DOopMyIIBI TPUTOHOMETPUH.
Tpuronomerpuueckue
YpaBHEHUS

(22 )

CHHYyC, KOCUHYC U TAHT'€HC YHCIIOBOTIO
aprymeHTa. ApKCUHYC, apKKOCUHYC U
APKTaHI€HC YMCIOBOIO apryMeHTa.
TpuronomeTpuydeckas OKpyKHOCTb,
OIpeeICHUE TPUTOHOMETPUUECKUX
(byHKIMI yncioBoro aprymenTa. OCHOBHBIE
TPUTOHOMETPHUYECKUE (POPMYIIBL.
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BbIpa)XKeHUH. Pemenne
TPUTOHOMETPUYECKUX ypaBHEHUN

Tpuronomerpuyeckue
BBIPAKEHUS U YPaBHEHUS

(22 u)

CHHYyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC M apKTaHI'€HC YHCIOBOTO
aprymenTa. Tpuronomerpuieckas
OKpPY>KHOCTb, OIIPE/IETICHHE
TPUTOHOMETPUUECKUX (HYHKIUI
YMCIIOBOro aprymeHTa. OCHOBHBIE
TPUTOHOMETpUUYECKHE (HOPMYIIBI.
[TpeobpazoBaHme TPUTOHOMETPUUECKHUX
BbIpaKeHUH. Perenue

TPUTOHOMETPUYECKHUX ypaBHEHUI




[Toka3arenbHas GyHKLIMS.
Iloxa3aTenbHbIC ypaBHEHUS

(10 )

Cmenenb ¢ payuoHaIbHbIM noKazamenem u
eé ceolicmea.

lloxazamenvhas (hyHKyus, eé ceolicmsa u
epagux. Ucnonv3zosanue epagura
dyHKYUU 0151 peuteHus YypasHeHUll.

I loxazamenvhuvie ypaenenus. OcnosHvle
IMemoOobl peutenus NOKA3AmenbHbIX
ypasHenuii

Jlorapudmudeckast GyHKIHS.
Jlorapugmuueckue ypaBHEHHS

(18 )

Vloeapughm wucna. Ceoticmea nocapugma.
/lecamuunbie u HamMypaivHvle 102apUPMbl.
[ Ipeobpazosarnue gvlpadiceHuil,
coOepaHcayux 102apupmul.
Vloeapugmuueckas hpynkyus, eé ceoticmea
u epagux. Ucnonvzosanue epagura
dyHKYUU OJ151 peuleHus YPaGHeHU.
Vloeapugpmuueckue ypasuenus. OcHognbvie
Memoobl peutenus 102apu@dMuiecKux
ypasHnenui. Pasnocunvhsie nepexoovl 6
CUEHUU J102aPUPMULECKUX YDABHEHUI

TTociienoBaTEILHOCTA U
MPOTrPECCUU
(6 9)

IlocnegoBaTeNLHOCTH, CIIOCOORI 3aJaHUS
nmociaeaoBareabHOCTE. MOHOTOHHBIE
MMOCJIEIOBATCILHOCTH.

ApudmeTrueckas U TeoMeTpudecKas
nporpeccuu. beckoHeuHo yObIBaromas
FEOMETPUYECKAsI IPOTPECCHUS.

CyMMa OeCKOHEYHO YOBIBaroIIe
F€OMETPUUYECKON MTPOTPECCHUHU.

DopmyJia CIIOKHBIX TPOLICHTOB.

M cnonbs30BaHKe MPOrpeccuu JIsl peleHus
[peaNbHBIX 3a/1a4 MPHUKJIATHOTO XapaKkTepa

TTociaenoBaTenbHOCTHU
1 riporpeccud (10 )

[TocnemoBaTebHOCTH, CTIOCOOBI 3aJaHNUs
nocienoBarenbHocTel. Menoo
Mamemamu4eckol UHOYKYUU.
MOHOTOHHBIE U OTPAHUYEHHBIE
MOCIIeIOBATEeIbHOCTH. Mcmopus ananuza
OeCKOHEeuHO MATbIX.

ApudmeTrueckas 1 reoMeTpuyecKas
nporpeccuu. beckoneuno yObiBaromas
reomeTpuueckas nmporpeccus. Cymma
0ECKOHEUHO yOBIBAIOIIECH reOMETPUUECKOM
nporpeccuu. Jlunetinvii u
OKCnoHeHyuanbHuil pocm. Yucio e.
DopmyJia CIIOKHBIX TPOLIEHTOB.
Vcnonbp30BaHue MPOTPECCHH [T PELLICHUS

[peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa




HenpepbiBHbIE QYHKIMH.
[TpousBoaHas (20 u)

[Henpepuignvie ¢hynkyuu u ux ceoiicmaa.
Touka paspvwiéa. Acumnmomsi epaghuxos
@dynxyui. Ceoticmea QyHKyuil
HenpepvleHbiX Ha ompeske. Memoo
UHMEPBALOs O] peuleHUs HEPABEeHCMa.
! [pumenenue ceolcme HenpepulEHbIX
@dyHKYULl 01151 peuteHus 3a0au.

Ilepeas u 6mopas npouzeoonvie GYHKYUU.
Onpedenenue, ceomempuyeckuti u
usunecKuli cmulcit NPOU3BOOHOLL.
VYpasnenue xacamenvHotl k epaguxy
@dyukyuu. Ilpouzeoonvle 21emMeHMapHbIX
@yuxyuii. Ilpouzsoonas cymmei,
npou3eedeHUs, YacmHo20 U KOMROSUYUU

dyHryui

[ToBTOpeHue, 06001ICHNE,
cucTeMaTtu3anus 3HaHui (4

)

OCHOBHBIE MOHATHUS Kypca anredpbl U Havajl
MaTeMaTHueckoro ananusa 10 kiacca,
000011IeHIE U CUCTeMaTHU3allHsl 3HAaHHUH

[ToBTOpEHME,
0000111eHHE,
cucTeMaTU3alus 3HaHu!

(24)

OCHOBHBIE IOHATHSA Kypca aareopbl 1
HayaJl MaTeMaTH4ecKoro aHaiuza 10
KJ1acca, 0000IIeHre U CUCTEMATU3aIUs

SHaAHUH




[TIOYPOUYHOE TEMATHUYECKOE IINTAHUPOBAHUE KYPCA AJI'EBPA N HAYAJIA MATEMATUYECKOI'O AHAJIN3A

10 KJIACC
basoBbiii ypoBensb (70 yacoB) Yrayoaennbiii ypoBenb (140 yacos)

KosmuecTBo wacos Tema ypoka Tema ypoka ‘ KommuectBo wacos
Tema: Muoscecmeo oeiicmeumenvHwix uucen. Muozounenwvt. Payuonanvnuie ypasnenusn u nepasencmea. Cucmemol nuneinvix ypasnenuii (14u /
284)

1 Hemens

2 MHOKeCTBO, OIepaliy HaJl MHOKECTBAMHU.
/lnarpammsl Diinepa—Benna. PaninonanbHble yncia.

I Ipumenenue meopemuko-uHONCeCMEEHHO20 2
annapama o1a pewenus 3a0a4d. Mooynv
OeticmeumenbHo20 YUcia U e2o c80UCmEd.

2 Heaeas

2 (OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHTHI,
OECKOHEUHbIE IEPUOIUYECKUE IPOOH.
ApudmeTnueckre onepanuy ¢ paluoHaIbHBIMH
4yKcIaMy, IpeoOpa30BaHMsl YUCIOBBIX BEIPAXKEHUI.

Mnocounenvl ¢ yenvimu kosghgduyuenmamu. 2
Mnozcounenvt om o0Houl nepemennou. Teopema
Buema.
3 Heneas
1 [TpumeneHue apobeii U MPOIICHTOB IS PEIIeHuUs
[IPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUU U
€aJIbHOW JKU3HU.
1 /lelicTBUTENBHBIC Yncia. PalinonanbHbIE U
MppaLOHATIbHBIE YHCTIA.
MHnoeounenvt om 00HoOU nepemennou. /enenue 2
IMHO204IeHA HA MHO204IeH ¢ ocmamKkom. Teopema
be3zy.
4 nenenst

2 ApudmeTrndeckre oneparuu ¢ 1eHCTBUTEIILHBIMU
yuciaamu. [IpubnmxEHHbIC BEIYUCICHUS, TIPABUIIA
OKpPYTJICHUS], IPUKUIKA U OLIEHKA PE3yJbTaTa
BBIYHCIICHHH.




Mampuya cucmemvl TUHEUHBIX YPAGHEHUII.
Onpedenumens mampuywvl 2 X2, e20 2e0MempuiecKull
CMBICTL U CBOUCMBA, BbIYUCIEHUE €20 3HAUCHUS,

S Hepeas

ToxecTBa U TOXKIECTBEHHbIE ITPE0OpPa30BAHNUS.
YpaBHEHME, KOPEHb YPaBHEHUS.

Pewenue cucmem NuHeliHbX ypaguenuu. Ilpumenenue
onpedenumerns 0Jis peuleHUst CUCTNEMbl TUHEUHBLX
ypasHeHuil.

6 Hexeas

HepaseHncTBo, pemenue HepaseHcTBa. Meton
MHTEPBAJIOB.

OcHoghble Memoovl peuleHuss yeavlx U OpPOOHO-
PAyUOHATbHBIX YPABHEHULL U HEPABEHCMS.

7 Hemeast

Pemenue nenbix 1 JpoOHO-pALlMOHAIBHBIX YPAaBHEHUN
Y HEPAaBEHCTB

Pewenue npukiaoHulx 3a0a4 ¢ NOMOWbIO CUCNEMbl
TUHEUNbIX YPAGHEeHUl

Tema: @yukyuu u cpagpuxu. Cmenennan pynkuus c yeavim nokazamenem (6u/ 12y)

8 Hegens

DyHKIMS, criocoObl 3a1anus GyHKIMH. B3anMHo
oOpatnble pyHkuu. ['padpux pynkuun. Odnacth
OIpezesieHUs] 1 MHOXKECTBO 3HaueHU Gpynkuuu. Hynu

byHKIIMHN

Komno3zuyus ¢hynxyuii. InemenmapHule
npeobpazosanus epadurxos QyHKyuil.

9 neneas

CrangaprtHas ¢popMa 3alucu AeHCTBUTEIBHOTO YHCTIA.
Hcnonp3oBanue noaxoasieit Gopmbl 3amucu
NENCTBUTENBbHBIX YHCEN JIJISl PEHICHUS] TPAKTUYECKUX
3a]1a4 ¥ IPEJICTaBICHUS] JaHHBIX.




I lepuoouueckue dyuryuu. Ilpomescymxku 2
MoHOmMOHHOCMU QYHKYuU. Maxkcumymuvl u MUHUMYMb]
dyukyuu. Haubonvwee u Haumenvliee 3HaAYEHUE
DYHKYUU HA POMENCYMKe.
10 menens

Crenenb ¢ 1enbIM nokaszareneM. CreneHHast QyHKIUS ¢
HaTypaJbHBIM U LIEJIBIM NoKa3zareneM. E€ cBoiicTBa u
rpaduk

Vlunetinas, keaopamuunas u OpoOHO-TUHelHAas 2
dyHKyuu. Inemenmaproe ucciedosanue u

nocmpoenue epaghurxoe smux ynxyui. bunom
\Hvromona.

11 Henens

Tema: Apupmemuueckuii Kopenv n-oui cmenenu. Hppayuonanvuvie ypagnenus (184 /18y) + Y Ilokazamenvnan ¢pynkuyusn. Iloxkazamenvhoie
ypasnenusn (10u)

+ Y Jlozapugmuuecxkan pynkuyusa. Jlocapugpmuueckue ypasnenusn (8 u uz 18 u)
2 ApudMeTHYEeCKHI KOPEHb HATYpaIbHOU CTETICHH.

Apughmemuyeckuii KopeHb HAMYPATLHOU CMENneHU U
e2o ceoucmea.

Cmenens ¢ payuoHanbHbiM NOKA3amenem u eé 2
ceolicmea

12 nenens

ApudmeTnueckuil KOpeHb HaTYpaJbHON CTENEHH. [Ipeobpazosanus YUCI08bIX 8bIPANCEHULL,

codepofcau;ux cmenenu U KOpHU.

lloxaszamenvuas yHKyus, eé ceolicmsa u epagux. 2

Ucnonvzosanue epaguka yHkyuu 0ns peutenus
ypaeHeHuil.

13 Hemens

JlelicTBus ¢ apupMETUUECKUMU KOPHAMU N—0i1 cTeneHu.[PasHocunbrble nepexoovl 6 peuieHuu

UPPAYUOHATLHBIX YPAGHEHUU

Ucnonvzosanue epaguka yHkyuu 0ns peulenus 2
nOKa3amenbHbIX YPAGHEHUI.

14 nenens




/leticTBus ¢ apuMeTHIECKUMHU KOPHIMH N—ol cTenieHu.|Ceoticmea u epagpux KOpHs n-oti CmeneHu Kax

dyHKYUU 0OpAMHOU cmeneHy ¢ HamypaibHbIM
nokaszamesnem

[ lokazamenvHole YPAaeHERUA. Ocnosuvle Memoovl
pewerusl noKasamejabHblx ypaeﬂenuﬁ

15 wenens

Perienre nppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[ loxazamenvHole YpPAa6eHEHUA. Ocroenvle Memoovl
pewEeHUSl NOKA3amejlbHblX ypaeHeHuzZ

16 Henens

Pemenue HppallMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

Ulocapugm uucna. Ceoticmea nocapugpma.
lecsimuunvie u HamypaivHvle 102apugmol

17 wenens

Perienne nppanMOHAIBHBIX YPAaBHEHNUN U HEPAaBEHCTB.

IIpeobpasosanue gvipasiceHul, COOEPIHCAUUX
Joeapughmol.

18 mexgens

CBoiicTBa u rpaduk KOpHs N-0ii cTenenu

[Ipeobpazosanue 8bIpadiceHul, COOePHCAUUX
noeapughmol

19 nenenn

ColicTBa U rpaguK KOpHsI N-Oi CTENeHH

Ucnonvzosanue epaguxa ynkyuu 015 pewieHus
ypasHenuii

20 Hemens

Tema: Tpuzonomempuueckue eviparicenusn u ypasuenusn (22u /22y) + Y Jlozapugpmuuecrkan pynkyusa. Jlocapugpmuuecxkue ypasnenus (10u uz 18

)

Ulocapugmuueckasn gpynkyus, eé ceoticmea u epagux.




+ Y Henpepuvienvie ghynkyuu Ilpouseoonasn (124 uz 20 u)

CI/IHYC, KOCHUHYC U TAHI'CHC YU CJIOBOT'O aprymecHTa

Vloeapugpmuueckue ypaeneHus.

21 Hemens

APDKCUHYC, apKKOCHHYC M apKTaHTeHC YHCII
AprymMeHTa

OBOTI'O|

OcHosHble MemoObl peulenus 102apu@dMuiecKux
ypasHeHuil.

22 Hemeas

TpI/IFOHOMeTpI/I‘-ICCKaH OKPYKHOCTb

OcHosHble MemoObl peulenus 102apUuPMUIecKux
ypasHeHull.

23 Hemenas

TpuroHomeTpudeckas OKpyKHOCTb

PagHocunbHble nepexoobl 8 peueHuu
nocapugmuieckux ypagHeHuu

24 uenenas

YU CJIOBOT'O apryMeHTa

Onpenenenue TPUTOHOMETPUYECKUX byHKIMiA

PagHocunbHble nepexoobl 6 peuenuu
nocapugmuieckux ypagHeHu

25 wenpeas

(OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI

Henpepuvignvie pynxyuu u ux ceovicmsa. Touxa
paspwiea. Acumnmomul epapuxos GyHKyuil.
Ceoticmea (hyHKYuUll Henpepbl8HbIX HA Ompe3sKe.

26 Henpeas

(OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

Memoo unmepaanos 0 peuleHusi HepageHcms.




27 Henens

(OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

I IpumeneHnue ceolcme HeNPEPLIBHbIX HYHKYUL OJisl
peutenus 3a0au.

28 Hemeas

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUM.
PelrieHne TpPUroHOMETPUYECKUX YPaBHEHUI

[lepeas u 6mopas npouzeo0Hvle QYHKYUU.
Onpeoenenue, ceomempuyecKuti U Gu3ULecKuti CMuici
npouU3600HOU.

29 gemens

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUM.
PerieHre TPUrOHOMETPUUECKUX YPABHEHUIM

Ypasnenue xacamenvhotl k epaguxy gynxyuu.

30 Hemeas

[Ipeobpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemmienne TpUroHOMETPUUECKUX YPaBHEHUN

I Ipou3eoonvie 31eMeHmapHblX QyHKYU.

31 uemens

Tema: Ilocnedoosamenvnocmu u npocpeccuu (6 u/ 10u) +' Y Henpepuvienvie pynxyuu. Ilpouseoonan (6u u3z 20 u)

[TocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHusd
[TOCJIEI0BATEILHOCTEA. MOHOTOHHBIE
[MOCJIEAOBATEILHOCTH

Memoo mamemamuueckou unoykyuu. MOHOTOHHBIEC U
OTpaHUYEHHBIE MOCIEA0BATENILHOCTU. Mcmopus
aHanuza OecKkoOHeuHo MaubiXx.

32 uenens

ApudmeTndeckass W TeoMeTpudeckas MPOrPecCHH.
beckoHeyHO yOBIBaIOIIAsl TE€OMETPUYECKAsT TIPOTPECCHSL.
CymMma OeCKOHEYHO YOBIBAIOMIEH T'€OMETPUUYECKON
[porpeccuu.




VIuneunoll u 9KCnoHeHyuanvbHoull pocm. Yucno e.
Hcnonvzosanue npozpeccuu 015 peuieHus peaibHblX
Baoau npukiadHo2o xapakxmepa

33 Hepenn

Dopmyna  CIOXKHBIX NPOLEHTOB. [cnonb3oBanue
[IDOTPECCUU Ui pEIIEHUs  PEealbHBIX  3a7ad
[IPUKJIAJHOIO Xapakrepa

/Ipou36o0mnbie 31eMeHmMapHblX YHKYUIL.

34 uenens

Tema: Ilosmopenue, 0606uienue, cucmemamuszayus snanuii (4 u/2q) + Y Henpepuvienwvie goynkyuu. + Ilpouszeoonasn (24 u3z 20 u)

2

OcCHOBHBIE TOHATHS Kypca anreOpsl ©  Hayal
MaTeMaTHueckoro aHammia 10 kimacca, o0o0OlIeHHe U
crcTeMaTh3alis 3HaHUI

/Ipou3zeoonas cymmul, npouseeoenus, 4acmHo2o0 u

KoMno3uyuu OyHKyul




TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA

11 KJIACC

basosblii ypoBenb (102 yacoB)

Yray6Jennsblii ypoBeHb (136 yacos)

Hasanue paznena (Tembl)
(4ncio 4acoB)

OcHOBHOE cojiep>kaHue paszelia (TEMBbI)

HasBanue pa3zaena (Tembl) (YUCIO
JacoB)

OcHOBHOE coJiep>kaHKe pa3jienia (TeMbl)

Crenens ¢
PALMOHAJBHBIM
MOKa3aTeJIeM.
IloxkasaTenbHast GyHKIHA.
Iloka3areabHbIC
YPAaBHEHHS] M1 HEPABEHCTBA
(124)

CreneHb ¢ panrOHAJIBHBIM IIOKa3aTCICM.

CBolicTBa CTENEHHU.

[IpeoOpa3zoBaHue BhIpaKEHUH,
COAEpKAIIUX PALIMOHATBHBIE CTEIICHH.
[loka3aTenbHbIe ypaBHEHUS U
HEpPABEHCTBA.

[TokazarenbHast pyHKLINA, €€ CBOWCTBA U

rpaduk

Jlorapudpmudeckas
(pynxuus.
JIorapudpmudeckne
YPABHEHUS M HEPAaBEHCTBA
(12 u.)

Jlorapudm yucna. [lecaTuunbie u
HaTypaJbHbIE JOTapU(MBbI.
[IpeoOpa3zoBaHue BhIpaKEHUH,
COJIEpXKaIINX JIOTapu(MBI.
Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA.

Jlorapudgmuueckas GyHKIus, e
CBOIicTBa U rpaduk

HppanuonanabHbIe,
MOKa3aTeJbHbIC U
sorapu(pMmudecKue
HepaBeHCTBA (24 4.)

OCHOBHBIE METO/IbI pELICHUS
MOKA3aTeIbHBIX U JOrapu(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI pEUIECHUS
MPPALMOHATIbHBIX HEPABEHCTB.
['paduaeckue MeTombI peIIeHHs
HUPPALMOHATIbHBIX, TOKA3aTEIbHBIX U
norapu(MUUECKUX YpaBHEHUN U
HEPaBEHCTB

Tpuronomerpnueckue
(pyuxuuu u ux rpagukm.
Tpuronomerpnueckue
HepaBeHcTBa (94.)

Tpuronomerpuueckue QyHKIMH, UX
CBOWCTBA U IrpadyKu.

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

I'paduxu
TPUTOHOMETPHYECKHX
(pyHKumiA.
Tpuronomerpuyeckue
HepaBeHcTBa (16 4.)

Tpuronomerpudeckne QyHKINU, HX
CBOMCTBA U rpauKy.

OT060p KOpHEHN TPUTOHOMETPUUECKHUX
YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH.
Perienue TpUroHOMETPHUUECKUX
HEPaBEHCTB

Komnuiexkcubie uncsa (10 4.)

KommekcHble uncna. Anredpandeckas
U TpUrOHOMETpUYecKasi GOpMbl 3aHCH
KOMILJIEKCHOTO YHUCIIA.
ApudmeTnueckre onepanuu c
KOMIIJICKCHBIMHU YU CJIaMU.
N300pakeHre KOMIUIEKCHBIX YUCel Ha




KOOpJAMHATHOU IU10cKocTH. PopMyna
Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOT'O YHUCIIA.

IIpuMeHeHne KOMIUIEKCHBIX YHMCEIT JUIst
peueHus GU3NYECKUX U
Ir€OMETPUYECKHX 3a/1a4

IIpousBoaHas.
IIpumenenue
MPOU3BOAHOM (24 4.)

HenpepsiBable hyHKIIH. MeTo
WHTEPBAJIOB JUIS PEILICHNS HEPABEHCTB.
[TponsBonHas pyHKIMY.
['eomeTpuueckuii 1 GU3NIECKUN CMBICIT
MPOU3BOHOM.

[Tpou3BoHBIE AIEMEHTAPHBIX (PYHKIINH.
ITponsBoaHas CyMMBI, IPOU3BENCHNUS,
yacTHOro ¢pyHkuuil. [Ipumenenue
IPOM3BOIHON K UCCIIEIOBaHUIO (PYHKIIMIA
Ha MOHOTOHHOCTB U DKCTPEMYMBI.
Haxoxxnenue

HauOO0JIBIIEr0 U HAMMEHBIIETO 3HAYCHUSI
¢yHkuuu Ha otpeske. [Ipumenenue
IIPOU3BOJHON JUISl HAXOXKACHUS
HAWIY4YIIEro pEeLICHMs B IPUKIIAIHbBIX
3a/1a4ax, s ONpPEIEICHUsI CKOPOCTH
npoiiecca, 3aJJaHHOro (opMyIIoi UiH
rpaduxkom

HccaenoBanue pyHKuu ¢
MOMOIIbI0 MPOU3BOAHOM (24 4.)

[IpumeneHnue npou3BOJHON K
UCCIIeIOBaHMIO (YHKITHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxosxnenne HanbonpIero u
HAUMEHBIIIETO 3HAUYCHUS
HETPEPHIBHON (YHKIIMU HA OTPE3KE.
[TpumeHneHne MpOU3BOTHON JUIS
HAXO0X/ICHNS HAaWIY4Ilero peleHus B
MPUKJIAIHBIX 3a7a4ax, sl ONPeIeIeHUs
CKOPOCTH M YCKOpPEHUs Ipolecca,
3agaHHOrO (popMmynoi wiu rpadgukom
Komnoszumus pyHkumii.
['eomerpuueckue oOpa3sl ypaBHEHUH U
HEPaBEHCTB HA KOOPAMHATHOU
IIJIOCKOCTH.

HNuTerpaJ u ero
npumenenus (9 4.)

[TepBoobpaznas. Tabnuma
epBOOOPa3HBIX.

WHTerpail, reOMETpUYECKUN U
buznyecKkuit CMBICT UHTETrpaa.
Brruucnenue nunrerpaina no gpopmyie
Herorona—JleiiOuuma

IlepBooGpa3nas u uaTerpadx (12
4.)

[TepBooOpazHasi, OCHOBHOE CBOMCTBO
nepBooOpasHbIX. [lepBooOpa3Hbie
arieMeHTapHbIX (GyHKUMi. [IpaBuna
HaXO0X/IEHUS NEePBOOOPA3HBIX.
WNurerpai. I'eoMeTpru4ecKuii CMBICI
MHTEerpaia. Berancienue
OIpeIeNIEHHOTO HTErpaia o hopmyie
Hrerotona — Jleitbuumna.

IIpumeHneHne nuHTErpana s
HAXO0XIECHUS TUIoUaiel TUIOCKUX PUTyp
U 00bEMOB reOMETPHUYECKUX Tell.
[Ipumepsl penieHuii




nuddepeHInaIbHBIX YPaBHCHUM.
MaremaTuueckoe MOAECIMPOBAHUE
pEaTbHBIX MPOIECCOB C TOMOIIBIO
TG epeHIaIbHbIX YpaBHEHUN

Cucrembl ypaBHenui (12
4.)

CucreMbl TUHEUHBIX YpaBHEHUH.
Pemenue npuknagHeix 3agau

C IOMOILBIO CUCTEMBI JIMHENHBIX
YpaBHEHUM.

CucTembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbBIX, JOrapu(PMUUECKUX
YpaBHEHUH U HEPABEHCTB.
Hcnons3oBanue rpadukoB GyHKIUN AJs
peueHusl ypaBHEHUHI U CUCTEM.
IIpruMmeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHUX
3a[a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei
HAyKU U PEATbHON KU3HU

Cucrembl paliiOHAIbHBIX,
HPPALMOHATBHBIX
MOKA3aTeJbHBIX H
JIorapu(pmMuYecKUX ypaBHEeHUI
(12 4.)

Cucrema ¥ COBOKYIIHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CJIEJICTBUSI.

OCHOBHBIE METO/bI PELIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHaJIbHBIX,
UPPALMOHAIBHBIX, I0KA3aTEJIbHBIX U
JorapupMHUUECKUX YpaBHECHUH.
IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3a]a4 U3
pa3nnYHbIX 001acTel HAyKU U pealbHOM
JKU3HHU, MHTEPIIPETALUS IIOJTYYEHHBIX
pE3yJIbTaTOB

HarypanbHblie H HejIbIe
uncaa (6 4.)

HarypaneHble 1 Lienble yucna B 3a7a- 4ax
W3 peaIbHOM KU3HH.
IIpr3HaKu AETMMOCTH LEIbIX YHUCEI

HarypaJjibHble U 1eJibie
yucaa (10 4.)

HarypanbHble u 11e51b1e 9ucna.
[IpuMeHeHne NMpU3HAKOB ACITUMOCTH
uenbix yncen, HOJ[ u HOK, octaTtkoB
10 MOAYJII0, anroput™Ma EBkinaa nis
penieHus 3a/1a4y B HEJNbIX YHCIaX

3anaum ¢ napamerpamu (16 u.)

PanmonansHble, HppanmoHaibHbIE,
MOKa3aTelbHbIe, TOTapU(PMUUECKHUE U
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C TapAMETPAMHU.
[TocTpoenue u uccienoBaHue
MaTeMaTUYeCKUX MOJIENEeH pealbHbIX
CUTYallHil C TOMOIIbIO YPAaBHEHUH,
CHUCTEM YpaBHEHUH U HEPABEHCTB C
napamMeTpamMu

[loBTOpEHMe, 00001IeHNE,
cHCTeMaTH3alus 3HAHUI

(18 u.)

OCHOBHBIE TIOHATHS Kypca areOpbl U
HayaJl MaTeMaTHIeCKOro aHaJIn3a,
000011IeHrE U CUCTEMATHU3ALUA 3HAHUNA

IloBTOpEHue, 00001eHNE,
cucreMaTusanus 3HaHuil (124.)

OCHOBHBIE TIOHATHS U METOBI Kypca,
000011IeHrEe U CUCTEMATH3AIAA 3HAHUHA




[TIOYPOUYHOE TEMATHUYECKOE IINTAHUPOBAHUE KYPCA AJI'EBPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A
11 KJIACC

Bba3zosbiii ypoenb (102 yaca)

Yray6JieHnsblii ypoBeHb (136 yacos)

KosmuecTBo wacos Tema ypoka Tema ypoka ‘ KommuectBo wacos
Tema: Yucsa u Bprunciaenus (15/20 4.)
1 menensn
1 Harypanbsnsle u nensie yncia. [Ipusnaku nenumoctu
L[EJIBIX YUCEl
[IprMeHeHne MPU3HAKOB AETUMOCTH IENIbIX YHCEl, 1
HOK, HO/I, ocTaTKOB 110 MOYJIIO, JITOPUTMA
EBkiuga U1t penieHus 3a/1a4 B LeJIbIX YnciIax
2 CterneHb ¢ pallMOHANIBHBIM ITOKa3arenaeM. CBoiicTBa
CTETICHH.
2 Heaeas
1 CteneHs ¢ pallMOHAIbHBIM MOKa3arenaeM. CBONCTBA
CTETCHHU.
KomruiekcHble uncna. Anredpandeckas u 1
TPUTOHOMETpUYECKask (OPMBI 3aITUCH KOMILJIEKCHOTO
YKCIIA.
2 [MpeoOpazoBaHue BHIPAKEHHIA, COACPIKAIIIIX
allMOHAJIbHBIE CTETICHU
3 Heneas
1 Ulorapudm yucna.
ApudmeTHuecKkre onepalnuu ¢ KOMIJIEKCHBIMU 1
YMCIIAMH.
2 JlecsasTHuHBIC U HATYPATbHBIC JTOTAPHUPMBI
4 Hemeasn
3 [MpeoOpa3oBaHue BBIpAXKEHUH, COAEPKAIINX
iorapu@msl
300pakeHre KOMITJIEKCHBIX YHCEN Ha 1

KOOpAMHATHOU 1u1ockocTH. @opmyna Myaspa.




5 Henens

[IpeobOpa3zoBanue BoIpakeHUH, COACPKALTUX CTEIEHHU C
palioHaIbHBIM TOKA3aTEJIEM.

KopHu N-0ii cTeneHn u3 KOMIUIEKCHOTO YHCIIA.
[ [pMeHEHNE KOMIUIEKCHBIX YUCEI VISl PELICHHUS
(bU3MUECKUX U TEOMETPHUYECKUX 3aj1ad.

Tema: YpaBHeHusi U HepaBeHCTBa (24/32)

6 Heneas

CucreMa 1 COBOKYITHOCTh YpaBHEHUI 1 HEPABEHCTB

PaBHOCHIBHBICE CHCTEMBI U CHUCTCMBI-CJICACTBUAI.
PaBHOCHIBHBIE HCPABCHCTBA

7 Heneas

[IprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB

OTOOp KOpHEW TPUTOHOMETPUYECKHX YpPaBHEHMH ¢
MOMOIIbI0  TPUTOHOMETPUYECKOW  OKPYKHOCTH.
PenieHre TPUroHOMETPUYECKUX HEPABEHCTB

8 Hegens

[Toka3aTeabHEIC YpaBHCHHA U HCPABCHCTBA.

OCHOBHEIC MCTOABI pCHICHUA MMOKA3aTCIbHBIX U
VIOT" apI/I(I)MI/ILIeCKI/IX HCPABCHCTB

9 HenmeJs

Ulorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA

OCHOBHBIE METO/IbI pEIICHHS UPPATTOHATBHBIX
HEPABEHCTB.

10 nexenn

CucteMbl TUHEHHBIX YPaBHEHUH.

PerreHne npuKIIagHbIX 3a/1a4 C IOMOIIBIO CHCTEMBI
NIMHENHBIX YPABHEHUM.




(OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX, HPPALMOHAIIBHBIX,
[OKa3aTeIbHBIX U JOrapu(OMUUYECKUX YpaBHEHUN

11 nenens

[IprMeHeHre ypaBHEHUN K PEUICHUI0 MaTeMaTHYECKUX
Bajad W 337a4 M3 Pa3IMYHBIX O0JacTeld HaykKd U
[peaJIbHOM KU3HU

(OCHOBHBIE METOJIBI PEILICHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAIbHBIX, UPPALMOHAJIBHBIX,
[oKa3aTeIbHbIX U JIOrapu(MUUECKUX YPAaBHEHUH

12 nenens

[[puMeHeHHe CHUCTeM  YpaBHEHHH K  PEIICHHUIO
MaTeMaTHYeCKHX 3a1a4 U 3a/1a4 U3 pa3IuvyHbIX 00siacTen
HAYKH U peasibHOM JKU3HU

YPaBHeHI/Iﬂ, HCPABCHCTBA U CUCTEMbI C IapaMCTpaMn

13 Hegens

HpI/IMCHeHI/Ie HCPABCHCTB K PCHICHUIO MAaTEMAaTUUCCKHUX
Bajad W 3a7ad W3 pa3NUYHBIX O0JacTell HayKu H
[pE€aTbHON JKU3HU

[ [pMeHEeHNEe ypaBHEHUH, CHCTEM U HEPABEHCTB K
[PEIIEHNI0 MaTeMaTHUECKHX 3aJa4 U 3a7a4 U3
pa3IUYHbIX 001acTe HAYKU U peaslbHOM KHU3HH,

MHTCPIpETAlA IMTOJTYYCHHBIX PE3YJIbTATOB.

Tema: ®ynkuun u rpapuxu (18/24)

14 nenenn

Oyukuus. [lepuognueckue pynkuuu. [pomexxyTku
MOHOTOHHOCTH (DYHKITHH.

['paduk komnozunuu ¢pyHkuil. ['eomerpuueckue
00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPMHATHON
[JIOCKOCTH

15 Hegens

MakcumMyMbl 1 MUHUMYMbI QyHKiuu. Hambounbinee u




HauMeHbIlIee 3HaYeHHe (PYHKLINUN Ha IPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U
rpaduku.

16 Hexgens

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U
rpaduKm.

['padrueckue METObI PEUICHUS YPABHEHUH U
HEPaBEHCTB

17 wenens

[TokazarenbHast u orapudmudeckas GyHKIHH, UX
CBOMCTBa M rpaUKH.

['padrueckue METOIBI PELICHHUS 3a/1a4 C
napameTpamu

18 Hegens

Hcnonp3oBanne rpadukoB GyHKIMN IS peIICHUs
YPAaBHEHUU U JIMHEHHBIX CUCTEM.

['padryueckue METOAbI pelIeHHs 3a1a4 C
napameTpamu

19 Hexgens

Mcnonb3oBanue rpadukoB GyHKUKN I UCCIIETOBaHMS]
[IPOLIECCOB M 3aBHCUMOCTEM, KOTOPBIE BO3HHUKAIOT IIPU
pellIeHnn 3a7ad U3 JAPYruX Y4eOHbIX NPEIMETOB H
€aJIbHOW JKU3HU

cnonb3oBanue rpadukoB QyHKIUN A5
MCCIIEIOBAHMSI POLIECCOB U 3aBUCUMOCTEN, KOTOPBIE
BO3HUKAIOT NP PELICHUU 3a]1a4 U3 IPYTHX YUYEOHBIX

MMPCAMCTOB U peaHLHOﬁ KHU3HHU.

Tema: Hauana matemaTudeckoro anaausa (30/40)

20 Hexeas

HenpepsiBable pyHKIIMU. METOA HHTEPBAIOB IS
[pelIeHNs] HEPaBEHCTB.




21 Hemeas

[MpousBonnas ¢pynkuu. ['eomerpuueckuii u
(bU3UYECKUI CMBICIT IPOU3BOTHOM.

["'eomeTpruecKuil U PU3NIECKUN CMBICIT
[IPOU3BOAHOM.

22 Hemeas

[Tpou3BoAHBIE IIEMEHTAPHBIX (HYHKIIUN

[TpaBuna nuddepeHrpoBanus

23 Hemenas

DopMyITbl HAX0KIEHUS IPOU3BOAHON CYMMBI (D yHKITUH.

dopmyria MPOU3BOIHON CIIOKHON QYHKIIMH

24 guenenas

DOopMyIIbI HAXO0KICHHsI IPOU3BOJIHON IIPOU3BEACHUS U
"HacTHOrO (D)YHKIMH.

[IpuMeHeHne MPON3BOTHON K TOCTPOEHHUIO rpauKOB
byHKIIUHN

25 nemens

[IpumeHeHre TPOU3BOJHON K MCCIEOBAHUIO (PYHKIIMMA
Ha MOHOTOHHOCTB U SKCTPEMYMBI

BrinykiiocTs rpaduka GyHKIIMHM, TOUYKH repernda

26 Hemeas

HaxoxxaeHre HauboNbIIero ¥ HaMMEHbBILEro 3HAYEeHUs
(YHKIIMM Ha OTpe3Ke

HaxosxneHre HanOoJbIero 1 HAMMEHBIIETO
3HaYEHUI HEeNpepbIBHOM (DYHKIIMU Ha OTpE3Ke

27 Henens

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX

[[puMeHeHne nHTeTpaia Jyisl HaXOXKIACHUS TUIoMaaei

MI0CKUX GUTYpP U 00BEMOB T€OMETPHUYECKHX Tell




28 Hemens

MuTerpan, ero reoMeTpuuecKuii U (pU3MIECKUil CMBICIL.
Beruucnenne wuHTerpaia mno ¢opmyine HprooroHa—
UleiiOHmLa

[Ipumeps! pemenuit quddepeHImaIbHbIX YpaBHEHUH.
MaTteMaTryeckoe MOACIIMPOBAHUE PEATbHBIX
[IPOLIECCOB C MOMOUIbIO AU(depeHIInaTbHBIX
ypaBHEHU I

29 gemenas

[MpumMeHeHHEe  MPOM3BOAHON  JUIS  HaXOXKICHUS
HAWJTYy4YIICTO PCHICHUA B MPHUKIAAHBIX 3adadax, oI
ONpEIeTICHUST ~ CKOPOCTH  Mpollecca,  3aJaHHOTO
(bopMyIToit uitu rpaduKoM

[TprMeHeHHe IPOU3BOTHOMN JIJIST HAXOXKICHUS
HAWJTY4YIICTO PCIICHUA B IPUKIIAJHBIX 3aJadax, OJId
OTIPENICIICHUs] CKOPOCTH IPOIEcca, 3aJ1aHHOTO
dhopmysoit i rpagukoM

Tema: IloBTOpenue, 00001menne u

cucremaTusanus 3nanuii (15/20)

30 uemens

HOBTOpCHI/IC 10 TCMC ((I[eﬁCTBHTeHLHLIe quciaa»

[ToBTOpenue o teme «KoMIaeKkcHbIE YnCIa

31 uemens

[ToBTopenue no teme «CreneHHas GyHKLIU»

ppannoHaibHble YPaBHEHUS M HEPABEHCTBA

32 Hemess

[ToBTopenue no Teme «llokazarenbHas GyHKUIMD»

IloxazaTenpHBIC HCPaBCHCTBA

33 uemens

[MoBTropenue no teme «Jlorapudmudeckas GyHKIHSI»




Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA

34 uenens

[MoBTropenue no reme «Tpuronomerpuaeckas QyHKIUSI»

TpuronoMmeTpuyecKkrue ypaBHEHUSI 1 HEPABEHCTBA




CHUHXPOHU3UPOBAHHASA PABOYAS ITPOI'PAMMA YYUEBHOI'O KYPCA
«'EOMETPUS»
10 - 11 KJIACC
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

['eomeTpus ABnsieTCS OHUM U3 0a30BBIX KYpCOB HAa YPOBHE CPEIHEro o0IIero oopa3oBaHus, Tak
Kak oOecrieuuBaeT BO3MOXKHOCTh M3YYEHHUS IUCIHILIMH ECTECTBEHHO-HAYYHOH HANpaBJICHHOCTU H
NPEeIMETOB TyMaHMTapHOTO IMKia. Jlormyeckoe MbIIUIeHHE, (QopMupyeMoe TMpH H3yYCHUHU
00y4JaroIMMUCS TOHATUIHHBIX OCHOB I€OMETPHH, IIPU JI0KA3aTEIIbCTBE TEOPEM U MOCTPOCHUH LETOYKH
JIOTMYECKUX YTBEP)KACHUH NPH PEIICHUH I€OMETPUYECKUX 3a]ad, YMEHHE BBIIBHraTh U ONPOBEPraTh
TUIIOTE3bl HETMOCPEICTBEHHO HCIIOJIB3YIOTCS TPU pEIICHHM 337ad eCTECTBEHHO-HAyYHOTO IIMKJIA, B
YaCTHOCTH (PU3MYECKUX 3a7ad.

Llens ocBoeHMs1 mporpaMmbl yaebHoro Kypca «l'eomerpus» Ha 6a30BOM ypOBHe OOydYeHUS —
0011e00pa3oBareIbHOE H OOMIEKYIbTYPHOE Pa3BUTHE O0YUAIOIINXCS Yepe3 00ecIeueHe BO3MOKHOCTH
npUOOPETEHUS U UCTIOJIb30BAHMSI CHCTEMATHYECKUX T€OMETPHUECKUX 3HAHUH U ICHCTBHA, cielM(pUIHBIX
r€OMETPHH, BO3MOKHOCTH YCIEITHOTO MPOIOKEHISI 00pa30BaHUS MO CIICIUATEHOCTSIM, HE CBS3aHHBIM
C IPUKJIHBIM HCIIOJIb30BaHUEM reoMeTpu. Llenms ocBoeHus mporpaMMbl yaeOHOro Kypca «['eomeTpusi»
Ha YriIy0JIEHHOM YPOBHEe — pPa3BUTHE MHIUBHIYAIBHBIX CIIOCOOHOCTEH 00YYaIONMIMXCS MIPH N3YYSCHUU
reOMETpUH, KaK COCTaBJIAIOUIeH TNpenMeTHoW obmactu «MaremaTtnka W HMH(POpPMATHKa» uepes
obecrieueHre BO3MOKHOCTH PUOOPETEHNS U HCIIOIb30BaHHS OoJiee NIyOOKHX TeOMETPUYECKUX 3HAHUH
U JICHCTBUH, CHENU(PUYHBIX TE€OMETPHM, M HEOOXOAMMBIX Uil YCIEHIHOTO Npo(ecCHOHATBHOTO
00pa3oBaHMsl, CBA3aHHOTO C HCIOJIB30BAaHUEM MAaTEMaTHKH.

JlocTrokeHue eI OCBOSHUS POTrPaMMBbl 00ECTICUNBACTCS PEIICHHEM COOTBETCTBYIOIINX 3a/1a4.
[IpuoputeTHbIMU 3aauaMu OCBOE€HUs Kypca «['eomerpuu» Ha 6azoBom ypoBHe B 10—11 knaccax
SIBIISTIOTCSL:

— (opmupoBaHue MpeaCTaBICHUS O TE€OMETPHHM KaK YacTH MHUPOBOM KYJIbTYphl M OCO3HaHHUE €&
B3aMMOCBSI3U C OKPYKAIOIIMM MUPOM;

— (opMupoBaHHe NpeACTaBIEHUS O MHOTOIPaHHHMKAaX M TejaX BpallleHUs Kak O BaXHEUIIMX
MaTeMaTHYECKUX MOJIEIISIX, TIO3BOJISIOIINX OIMMUCHIBATH U U3YYaTh Pa3HBIE SIBJICHUS OKPY)KAOIIETO
MUDA;

— (opMupoBaHMe yMEHHs pAClO3HaBaTh Ha YEPTEXkKax, MOJENIX M B peaJbHOM MHpe
MHOTOTPaHHHKH U TeJla BPaIICHUS;

— OBJIAJICHHE METOJAMHU pELIeHMs 3aJad Ha MOCTPOEHHUS Ha M300pa)KEHUSAX MPOCTPAHCTBEHHBIX
uryp;

— (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSTHSMH O MHOTOTPAaHHUKAaX M Telax
BpAILEHNS U X OCHOBHBIMU CBOWCTBaMH;

— OBJIAJICHHE AITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 33j1a4; (HOpMUPOBAHHE YMEHHUS MMPOBOJINUTH
HECIIO)KHBIE JIOKA3aTeNIbHBIC PACCYKICHUS B XOJIE PEIICHHS CTEPEOMETPUUYECKIX 3a/1a4 U 33]1a4 C
MPAKTUYECKUM COJICPKAHUEM;

— pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKUX CIMOCOOHOCTEH OOydJaromIuXcs, MO3HABATEIHHOMN
aAKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

— ¢dopmupoBanne  (yHKIMOHATBHOW  TPaMOTHOCTH, PENICBAaHTHOM  T€OMETPHH:  yMEHHUE
pacro3HaBaTh MPOSBICHUS TEOMETPUICCKUX TOHSATHIA, 00BEKTOB M 3aKOHOMEPHOCTEH B peaTbHBIX
KU3HCHHBIX CHTYyallUAX ¥ TPH W3YyYCHUH JAPYrUX YUEOHBIX MPEIMETOB, TPOSBICHHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyIHMpOBaTh MX Ha SA3bIKE T'€OMETPUM U CO3J]1aBaTh
TE€OMETPUUYECKUE MOJIEIH, NPUMEHSITh OCBOCHHBI T€OMETpHYECKHN ammapar ajs pelieHust



MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLICHUBATH MOJIyYE€HHBIE PE3YIbTATHI.

[IpropuTeTHBIME 3a7jauaMu Kypca TE€OMETPHUH HAa YIJIY0J€HHOM YPOBHe, DaCIIUPSIONINMH U
YCUJIMBAIOIIUMU Kypc 6a30BOT0 YpOBHS, SIBISIOTCS:

pacuIMpeHue MpeACTaBIEeHUsT O T€OMETPUM KaK 4YacTH MHUPOBOM KyJbTYpbl U (hopMUpOBaHHE
OCO3HAHUs B3aUMOCBS3U N'€OMETPUH C OKPYKAIOLUM MUPOM;

dopMHupOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypaX KaKk O BaXHEHIIMX
MaTEMaTUYECKUX MOJEIAX, TO3BOJIAIOIINX ONUCHIBATL U U3Y4YaTh Pa3HbIC SBICHUA OKPYKAIOLIETO
MHUpPA; 3HAaHWE IOHATUMHOrO amnmnapara 1o pasgeny «CrepeoMeTpus» IIKOIBHOIO Kypca
T€OMETPHUH;

(dbopMHpoBaHHE yMEHUS BJIAJETh OCHOBHBIMU MOHATHUSMHU O MPOCTPAHCTBEHHBIX (UTYypax M UX
OCHOBHBIMH CBOWCTBaMHU; 3HaHUE TEOPEM, (POPMYJT U YMEHHME UX IPUMEHATh; YMEHUS JOKa3bIBaTh
TEOpEeMbI U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELICHUs 3a/ay;

dopmMupoBaHHE yMEHHs paclO3HaBaTh Ha YepTekaxX, MOJEIAX M B peaJbHOM MHpe
MHOI'OIPAHHHUKH U TeJa BPALEHUs; KOHCTPYUPOBATh T€OMETPUYECKUE MOJEIIN;

(dbopMupOBaHHE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOECHUS MaTeMaTHYeCKUX
TeopHii; GopMHUpOBaHE TOHUMAHHS POJIM aKCHOMATHUKH TIPU MIPOBEICHUN PACCYXKICHUH;
(dbopMupOBaHHE YMEHHS BIAJAECTh METOJAMH J0KA3aTeIbCTB U AJITOPUTMOB PELICHUS; YMEHUSI UX
IIPUMEHSATH, IPOBOJUTH JOKA3aTEJIbHBIE PACCYKICHUS B XOJAE PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4 ¥ 3a/1a4 C IPaKTUYECKUM COZIep KaHneM; (POpMUPOBAHUE NIPEACTABIEHUS O HEOOX0IMMOCTH
JI0Ka3aTeNbCTB MPU OOOCHOBAaHMM MAaTEMaTUYECKUX YTBEPKACHUM U POJIM aKCHOMAaTUKU B
IIPOBEACHUH JECIYKTUBHBIX PACCYKACHUN;

pa3BUTHE M  COBEPIICHCTBOBAHUE HHTEIUIEKTyaJIbHBIX U  TBOPYECKHX  CIIOCOOHOCTEN
oOyyaroluxcs, I03HAaBATEIbHOW aKTUBHOCTH, MCCIEI0BATEIbCKUX YMEHHUH, KPUTUYHOCTU
MBIIIICHUS, UHTEpECa K U3yYEHUIO T€OMETPUH;

dopmupoBaHne  (QYHKIIMOHAIBHOM  TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:  yMEHHS
pacrno3HaBaTh IPOSBIECHUS FTEOMETPUUECKUX MOHIATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaibHbIX
JKU3HEHHBIX CUTyallUX W TPU HU3YYEHHUU JIpYIrUX Y4YEeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEalbHBIX CHUTYallUl, MCCIECNOBaHUS
IIOCTPOEHHBIX MOJENIEH, MHTEPIIPETALUU TI0JyYEHHBIX PE3yJIbTaTOB.

OcHoBHbBIC COACPIKATCIIbHBIC JIMHUN KYpCa ((FCOMeTpI/II/I» B 10—11 xmaccax: ((MHOFOFpaHHI/IKI/I»,
«HpHMHe 1 INIOCKOCTH B ITPOCTPAHCTBE, «Tema BpalICHU», «BeKTOpH 1 KOOPAUHATBI B IPOCTPAHCTBCY

«/IBmxeHus: B MpocTpaHCTBE» (Ha YriyOjJeHHOM ypoBHE). POpMUPOBAHHE JIOTMUECKUX YMEHUH

pacnpezensercss He TOJIBKO MO COJIEePKaTEeIbHBIM JIMHUSAM, HO U 10 r0JIaM 00y4YeHHs Ha YPOBHE CPEJIHETO

oO1ero oopa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebHOM miiaHe Ha u3yueHHe reoMeTpu Ha 6a30BoM ypoBHe otBoauTcs 102 vaca: B 10 knacce, —
68 yacoB (2 yaca B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezento ).

Ha u3ydenne yueOHoro kypca «l'eomerpusi» Ha yriay0JeHHOM ypoBHe oTBojautcsi 204 yaca: B 10

kiacce — 102 ygaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HECIO).

NJTAHUPYEMBIE TIPEAMETHBIE PE3YJIBbTATBI OCBOEHUSA
CUHXPOHW3UPOBAHHOU IMTPOT'PAMMBI KYPCA «TEOMETPHSI» 10 KJIACC



[IpenMeTHbIE pe3yabTaThl H3YUYEHUsI TEOMETPUU Ha 6a30BOM YPOBHE OPHUEHTHPOBAHBI HA JJOCTUKEHHE
YpOBHSI MaTeMaTHYeCKON IpaMOTHOCTH, HEOOXOAMMOIO Ui YCICIIHOTO PEIIeHUs 3aJady B peallbHON
KU3HU U CO3JIaHUE YCIOBUM JUIS UX OOIIEKYIbTYPHOTO Pa3BUTHS.

OcBoeHue yueOHOro Kypca «['eomeTpusi» Ha 6a30BOM YPOBHE CPEHEro 00I1Iero 00pa3oBaHusi TOIHKHO

obecneunuBaTh AOCTHIKCHUC CIICAYIOIHX NPEIAMCTHBIX O6pa3OBaT€JIbHBIX PC3yJIbTATOB:

Ha 6a30Bom ypoBHe

OnepupoBarh NOHATUAMU: TOYKA, IPSAMAs, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPUHM M CIEACTBUS U3 HUX IPU PEIIEHUU T'€OMETPUYECKUX
3aj1ad.

OnepupoBath NOHATUAMU: NAPAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUNIOCKOCTEH.
KnaccugunupoBars B3auMHOE PacHoOI0KEHNUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh NOHATUSMU: JIBYTPAHHBIA YTOJI, TPaHU JBYIPAHHOIO yrja, pedpo JBYIPaHHOTO
yriia; JMHEHHBIN Yrojl ABYTPaHHOTrO yIUia; TpajgyCcHas Mepa IBYIPaHHOIO yIJIa.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BBIIYKJIBIA M HEBBITYKJIBIA MHOIOIDAHHUK,
3JIEMEHTBHl MHOTOI'PAaHHUKA, IIPABUJIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMMJa; IMPU3MA, NPAMOYIOJIbHBIN
napajuieNnienumnesn, Kyo).

KnaccuguupoBars MHOTOrpaHHHUKH, BRIOMPAsi OCHOBAHUS IS KIacCU(PUKAINH (BBITYKIIBIC H
HEBBIIYKJIbIE MHOTOI'PAaHHUKH; ITPaBUJIBHBIE MHOTOIPaHHUKH; IIPSIMBIE U HAKJIOHHBIE IIPU3MBI,
napasJiesIeuIe 1bl).

OnepupoBarh NOHATUAMU: CEKYIasl NIOCKOCTh, CE4EHUE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEYECHUH, UCII0JIb3YsI METO/] CJIE/IOB.

Ctpoutb ceyeHHs: MHOTOIPDAaHHMKOB METOJIOM CJIEZOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB NPOCTBHIX 0OBEMHBIX (DPUTYD: BUJ] CBEPXY, COOKY, CHU3Y.

Pemate 3aaun Ha HaXOXKJEHHE FEOMETPUYECKUX BEIMYHMH 1O 0oOpaslaM WM aJropuTMam,
IIPUMEHSS] U3BECTHBIE AaHAIIMTUYECKUE METOBI IIPU PEIIEHUH CTAaHAAPTHBIX MAaTEMaTUYECKHUX
3a/1a4 Ha BBIYKUCIIEHUE PACCTOAHUM MEXIY IBYMs TOYKAMM, OT TOYKH 10 NPSMOM, OT TOUKHU 10
IIJIOCKOCTH, MKy CKPEIMBAIOIIUMHUCS IPIMBIMH.

Pemrate 3aaun Ha HaXOXKJEHHE FEOMETPUUYECKUX BEIMYHMH 10 0o0paslaM WM aJropuTMam,
IIPUMEHSS] U3BECTHBIE AaHAIIUTUYECKUE METOBI IIPU PEIICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX
3ala4 Ha BBIYUCIICHUE YIVIOB MEXIY CKPELIUBAIOUIUMUCSA IPSAMBI- MU, MEXAY IPSIMOM U
IIJIOCKOCTBIO, MEXAY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruuciate 00bEMBI M IJIONIAU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MHUpaMHIa) C
IpUMEHEHHEM (OpMyJ; BBIUMCIATH COOTHOIICHHS MEXIy IUIOLMaJsIMU IOBEPXHOCTEH,
00bEMaMU MOJ0OHBIX MHOTOIPaHHUKOB.

OnepupoBarh NOHATUAMHU: CUMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U MJIOCKOCTh CUMMETPHH;
LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekarb, mpeoOpazoBbIBaTh W HHTEPIPETUPOBATh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensaTb reomeTpuyeckue (GakThl IS pEHIeHHs  CTepEeOMETPUYEcCKHX  3ajad,
MPEATIONAraloIMX HECKOJIBKO IIaroB PEIIEHUs, €CIM YCIOBHUS IPUMEHEHUS 3a/1aHbl B SIBHOU
dopme.

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/a4.

[IpuBOAUTE IPUMEPHI MATEMATUYECKNX 3aKOHOMEPHOCTEN B PUPOJIE U KU3HHU, PACTIO3HABATH



MPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TOJIydeHHBbIE 3HAHUSA Ha MpPaKTUKE: aHAJIU3UPOBATH peajbHbIE CUTYallUH U
IPUMEHITh U3YYEHHBIE IIOHATHS B IPOLECCE IIOMCKA PELIEHUS MaTeMaTHYeCKH
chopMyIUPOBAHHON MPOOIEMbl, MOACIUPOBATh PEaJbHbIE CUTYallUU Ha S3bIKE T'€OMETPUH,
HCCIEA0BATh ITIOCTPOECHHBIE MOJENH C UCIOJIb30BAHUEM F€OMETPUUECKUX MOHITHI U TEOPEM,
anmapara aiareOpbl; pelmaTh MPaKTHYEeCKHe 3aJayd, CBS3aHHbIE C HAXO0XKJICHUEM
F€OMETPUYECKUX BEJIUYMH.

Ha yraiy0siennom ypoBHe

CB0oOOAHO OmMEPHPOBATH OCHOBHBIMH IOHATHSIMH CTEPEOMETPHH TPU PEIICHUH 3aJad M
MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUI.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUU M CIECACTBUSI U3 HUX IPU PEUICHUH T'€OMETPUYECKHUX
3ajad.

KrnaccudunupoBars B3aUMHOE pACIOJIOKEHUE MPSMBIX B TPOCTPAHCTBE; IJIOCKOCTEH B
MPOCTPAHCTBE; MPSAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.

CBOOOTHO OMEPUPOBATHh TOHSTHSIMH, CBS3aHHBIMH C YyIJIaMH B TPOCTPAHCTBE: MEXKIY
MPSAMBIMH B IPOCTPAHCTBE; MEXKY MPSIMOM U INIOCKOCTBIO.

CB00OIHO OTIEPUPOBATH MOHATHIMHE, CBSI3aHHBIMU C MHOTOT'PaHHUKAMH.

CBoOogHO pacmo3HaBaThb OCHOBHBIC BHJbI MHOTOTPAaHHUKOB (TpU3Ma, IMHPAMHJA,
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KiaccuduiupoBats MHOTOTpaHHUKH, BBIOWPasi OCHOBAHUS JIJIS KJIaCCU(PUKAIIUH.

CB0O0OOTHO OTIEPUPOBATH MOHSATHUSIMU, CBI3aHHBIMU C CEUEHUEM MHOTOTPAaHHUKOB IIOCKOCTHIO.
BrinonusATe mapasuienbHOe, HEHTPadbHOE W OPTOTOHAIBHOE MPOCKTHUPOBAaHUE (GUTYp Ha
IJIOCKOCTh; BBITIOJTHSITH H300payKeHUsT PUTYP HA TUIOCKOCTH.

CTpouTh CEYECHHS MHOTOTPAHHHMKOB PA3JIMYHBIMA METOJAMH, BBINOJHATH (BBIHOCHBIC)
IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y.
BrruncnsaTe miomnaan noBepXHOCTEH MHOTOTPAaHHUKOB (ITpU3Ma, MTUPAMUJIA), TEOMETPUIECKIX
TeJ ¢ IpUMEHEHHEM (HOpMYIL.

CBoOOAHO OmepupoBaTh MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPHUU; EHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

CBoOOAHO oOmEepUpOBaTh TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpJAWHATaM B
MPOCTPAHCTBE.

BrInoHATE AEWCTBUS HAJl BEKTOPAMHU.

Pemarr, 3amaum Ha J0Ka3aTelIbCTBO MAaTEMATHMUYECKHMX OTHOIIEHMN M  HaXO0XJICHUE
F€OMETPUYECKUX BEIIMYHMH, MMPUMEHSSI U3BECTHBIE METOJbl MPH PEIIEHUH MaTEeMATHYECKHX
3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH.

[IpuMmenATh MNpOCTEHIINE MPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a]1a4.

W3Bnekatb, mpeoOpa3oBbIBaTh U WHTEPIPETHPOBATh HWH(OPMALHUIO O MPOCTPAHCTBEHHBIX
TreOMEeTpUUYECKUX PUTYpax, MPeACTaBICHHYIO Ha YepTEkKaxX U PUCYHKAX.

[IpumeHsATh TONYyYEHHBIE 3HAHUS Ha TMPAKTUKE: CPABHUBATH U AHAJIU3HPOBATh pEaTbHBIC
CUTyallUl, TPUMEHITh U3YYECHHBIE MOHATHS B IPOLIECCE MOUCKA PEIIEHUS MATEMATHYECKU
chopMyITUPOBaHHON MPOOIEMBbI, MOACIUPOBATh PEaTbHbIE CUTYAllUU HA S3BIKE TE€OMETPUH,
HCCIIEIOBATH IIOCTPOEHHBIE MOJEIH C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX IOHITUI U TEOPEM,
anmapata anreOpbl; pemaTh MPaKTHYeCKHe 3aJadd, CBSA3aHHBIE C HAXO0XJICHHUEM
F€OMETPUYECKUX BEITUYHUH.



Hwmerb mpezncTaBieHus 00 OCHOBHBIX ATalaxX pPa3BUTUS FEOMETPUU KaK COCTABHOW YacTH
¢dbyHIamMeHTa pa3BUTHS TEXHOJIOTUH.

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUA

CUHXPOHU3UPOBAHHOM ITPOT'PAMMBI KYPCA «TEOMETPHSI» 11 KJIACC

HpeI[MeTHBIC PE3YIBTATEI U3YYCHHA I'COMCTPHUH Ha 0a30BOM YPOBHE OPUCHTHUPOBAHEI HA JOCTHUXKCHUC

YPOBHSI MaTEeMaTU4YE€CKON TIPaMOTHOCTH, HEOOXOAMMOTO JUIS YCIICHIHOTO PEIICHHs 3a]ad B peabHOM

KHU3HU U CO3JIAaHUE YCIIOBUU IS UX OOIIEKYJIBTYPHOTO Pa3BUTHSL.

OcBoeHue yueOHOro Kypca «['eomeTpusi» Ha 6a30BOM YPOBHE CpeIHEr0 00111Iero 00pa30BaHus JOJIKHO

obecneunuBaTh AOCTHIKCHUC CIICAYIOIIHX NPEIAMCTHBIX O6pa3OBaT€JIbHBIX PC3yJIbTATOB:

Ha 6a3oBom ypoBHe

OnepupoBarh NOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

[IpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBHMS U3 HUX IPHU PEIIEHHMH I€OMETPUYECKUX
3ajau.

OnepupoBaTh NOHATUSAMMU: N1APATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH.
KnaccugumupoBars B3auMHOE pacHoiI0KEHHUE MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.
OnepupoBaTh NOHATHUAMU: ABYT'PAHHBIN Yrojl, TpaHu JBYTPaHHOIO yIia, pedpo ABYTPaHHOIO
yIiia; TMHEHHBIN yroy JBYrPaHHOIO yIJia; TpajycHas Mepa JABYTPAHHOIO yrIia.

OmnepupoBaTh MOHATUSAMU: MHOTOTPAHHHMK, BBINTYKJIBIM M HEBBITYKJIbIH MHOI'OIPAaHHUK,
3JIEMEHThHl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (MHMpaMuja; NpU3Ma, HPSIMOYIOJIbHBIN
napajuiesnenunes, Kyo).

KnaccugunupoBaTb MHOrOrpaHHUKH, BIOMpasi OCHOBAHUS JUIsl KIacCU(UKALMH (BBITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; IPaBUJIbHbIE MHOIOI'PAaHHUKH; IIPSIMbIE U HAKJIIOHHBIE ITPU3MBI,
napasuJiesIenumne 1bl).

OnepupoBarh NOHATHAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHILIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO]T CIIEI0B.

CTpouTh ceueHHs: MHOTOIPAaHHMKOB METOJIOM CJIEJOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJl CBEPXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaXOXKJEHHE F€OMETPUUYECKHX BEIMYMH MO 0Opaslam WId alropuTMam,
MIPUMEHSIS] U3BECTHBIE aHAIMTUYECKHE METO/Ibl MPU PEIICHUN CTaHJAPTHBIX MaTeMaTHYECKUX
3aJ1a4 Ha BBIUMCJIEHUE PACCTOSTHUN MEXy ABYMs TOUKaMH, OT TOUKH JI0 MPSIMOM, OT TOYKH JI0
IJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pemrate 3aaun Ha HaXOXXJEHHE F€OMETPUUYECKUX BEIMYHMH MO oOpasliaM WM alropuTMam,
MIPUMEHSISI U3BECTHBIE aHAIMTUYECKHE METO/Ibl MPU PEIICHUN CTaHJAPTHBIX MaTeMaTHYECKUX
3a/lad Ha BBIYMCIIEHUE YTJIOB MEXAY CKPEIIMBAIOIIMMUCS MPSMbI- MU, MEXAY NPAMON U
IJIOCKOCTBIO, MEX]TY MJIOCKOCTSAMH, ABYTPAHHBIX YTJIOB.

Bbruucnare 00bEMBI M IJIONIATN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHUpaMHIa) C
MpUMEHEHUEM (OpPMYJ; BBIYHCIATH COOTHOIICHMSI MEXIY IUIOMIAJIIMU TOBEPXHOCTEH,
00BbEMamMM MOAOOHBIX MHOTOIPAHHUKOB.

OnepupoBarh NOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MNIOCKOCTh CUMMETPHH;
LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3BnekaTh, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUrypax, MpeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.



— IlpumensaTs reoMmerpuyeckue  (akTbl JUIST  pelICHHs  CTEPEOMETPHUECKUX  3ajad,
IIPEIIOJIaraloiuX HECKOJIBKO I1aroB PEIICHHUs, €CJIN YCIOBHsI IPUMEHEHMSI 3a/1aHbI B SIBHOU
dopme.

— IlpuMeHsATs mnpocTellIMe NpPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKALOHHBIE
CUCTEMBI U PELIEHUU CTEPEOMETPUUECKUX 3ajau.

— IlpuBOaNTH IpUMEPbl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MIPUPO/IE U KU3HH, PACTIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

— IlpuMeHATh MOJNy4YEeHHbIE 3HAHUS HA MpPAKTHKE: aHAIM3UPOBATh pealbHbIE CUTYallUH U
NPUMEHITh U3YyYEHHbIE TOHATUS B TMpoOIllecce IOUCKAa PpEHIeHHs MaTeMaTHU4YecKu
copMyIUpPOBaHHOW MPOOIEMBI, MOJECTUPOBATh PEAJbHBIC CUTYAIlMH Ha S3bIKE T€OMETpPUH,
UCCIIEI0BaTh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATUN U TEOPEM,
anmapara anreOpbl; pemiatb MPaKTHUYECKHE 3a/laud, CBS3aHHBIE C  HAXOXICHUEM
re€OMETPUUYECKUX BEJINYMH.

Ha yriy0/jieHHOM ypoBHe

— CB0OOOJHO OmNEepUpOBaTh OCHOBHBIMH MOHATHUSIMH CTEPEOMETPUHU IPH PEHICHUW 3a1ad |
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUH.

— IlpuMeHATh aKCHOMBI CTEPEOMETPUN U CJIEACTBUSA W3 HUX IPU PEILICHUH I€OMETPUUECKUX
3azad.

— KrnaccuduumpoBaTh B3aMMHOE pPACMONOKEHHE NPSIMBIX B IMPOCTPAHCTBE;, IUIOCKOCTEH B
IIPOCTPAHCTBE; MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

— CB00OJHO oOmepupoBaTh MOHATUSMHU, CBSI3AHHBIMH C YyIJIaMU B TPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IPOCTPAHCTBE; MEXKY MPSMOI U IIIOCKOCTHIO.

— CB0060HO OMEepUPOBATH MOHITUSIMH, CBA3aHHBIMU C MHOTOT'PaHHUKAMHU.

— CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIBl MHOTOTPAaHHHKOB (NpU3Ma, NIHpaMHja,
MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo).

— KiaccuduiupoBath MHOTOTpaHHUKH, BHIOWpasi OCHOBAHUS /IS KJIaCCU(PUKAIIUHN.

— CB000OJHO ONepUpOBaTh MOHATHIMH, CBI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO.

— BBINonHATh mapanienbHoe, EHTPalIbHOE U OPTOrOHAJIBHOE IPOEKTHpPOBaHHE (GUIyp Ha
IUIOCKOCTB; BBIMOJIHATH U300pakeHus! PUryp Ha TIOCKOCTH.

— CTpouTh ceueHuss MHOTOTPAHHUKOB pAa3JIMYHBIMU METOJIaMH, BBINOJHATH (BBIHOCHBIE)
IJIOCKHME YePTEeKH U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHU3Y.

— BBIUnCHITH 101111 TOBEPXHOCTEN MHOTOTpaHHUKOB (TIpU3Ma, MUpaMua), FeOMETPUUECKUX
TeJ C MpUMEeHEeHUEM (HOopMyII.

— CB0OOJHO ONEepHpPOBaTh MOHATUSAMHU: CUMMETpPHUSl B MPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYpPHI.

— CB0OOOJHO oOmepUpoBaTh TMOHATHUAMH, COOTBETCTBYIOUIMMM BEKTOpPaM M KOOpAMHATaM B
IIPOCTPAHCTBE.

— BBINONHATH 1eHCTBUSA Ha/l BEKTOPAMH.

— Pemate 3amauM  Ha J10Ka3aTE€IbCTBO MaTeMaTHYECKHMX OTHOLIEHHUH U HaXO0XKJIEHUe
TFE€OMETPUUYECKUX BEIMYMH, IPUMEHSSI U3BECTHBIE METOJBI IIPHU PEIIEHHMH MAaTeMaTHYECKUX
3a]1a4 MOBBIILIEHHOT'O U BBICOKOTO YPOBHS CJIOKHOCTH.

— IlpuMeHsATs mnpocTellre NporpaMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI MPU PELIEHUU CTEPEOMETPUUECKUX 3aj1au.

— H3Bnekatp, npeoOpa3oBbIBATh M HHTEPHPETUPOBATH HHPOPMAIUIO O MHPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, MpeACTaBIEHHYIO Ha YepTekKax U pUCYHKaX.



— IlpumeHATh MOJyYEHHBIE 3HAHWS HA IPAKTUKE: CPAaBHUBATh U AHAJIM3UPOBATh PEAIbHBIC
CUTyalluH, IPUMEHATh U3YYCHHBIC IOHATHUS B IPOLECCE NOMCKA PEUICHUS MAaTeMAaTHYECKHU
copMyIHpOBaHHOW MPOOIEMBI, MOACTUPOBATh PEaTbHBIC CUTYAI[MH Ha S3bIKE T'€OMETpPUH,
HCCIEA0BATh ITOCTPOECHHBIE MOJENH C UCIOJIb30BAHUEM F€OMETPUUECKUX MOHITHI U TEOPEM,
anmapata aireOpbl; pemaTh MpakTHYeCKHe 3aJadyd, CBA3aHHBIE C  HAXO0XJICHHUEM
reOMETPUYECKUX BEIUYHUH.

— Wwmetp mpencraBineHus 00 OCHOBHBIX 3Talax pa3BUTHS I'€OMETPUH KaK COCTaBHOM 4acTh
(dbyHIaMeHTa pa3BUTUS TEXHOJIOTHI.

COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPHS» B 10 KJIACCE
Ha 6a3oBom ypoBHe

[IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE MOHATUS cTepeoMeTpuu. Touka, mpsmasi, IIIOCKOCTb, NMpocTpaHcTBO. [lonatue o6
aKCUOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUSA U3 HUX. B3anMHoe
pacrojoKeHUE IMpPsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, IMAPAJICIBHBIE W CKPELIMBAIOIIUECS
IIpsIMBIE.

[TapayuienpHOCTh MPSAMBIX M INIOCKOCTEH B IPOCTPAHCTBE: IApajuICIbHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MApPALIEIbHOCTh TPEX MPSIMBIX, NApAJUIEIBHOCTh HPSIMOM M IUIOCKOCTH. YTJBI C
COHAITIPaBJIEHHBIMH CTOPOHAMHU, YTOJI MEXAY IPSIMbIMU B IIPOCTPAHCTBE.

[TapaJyueapHOCTB IVIOCKOCTEN: MapauIesIbHbIE IIJIOCKOCTH, CBOMCTBA MapaAJICIIbHBIX IIIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPAdp, KyO, mapajuieenume/, MoCTPOSCHHE
CEUYCHUU.

[lepieHIUKYJIAPHOCTD NPSAMOM M INIOCKOCTH: NEPIEHIUKYISPHBIE INPSMbIE B IPOCTPAHCTBE,
IIpsIMBIE NTapaJIJIENIBHBIE U NEPIEHANKYISIPHBIE K INIOCKOCTH, IPU3HAK NEPIEHANKYIISIPHOCTH NPSAMON U
IUIOCKOCTH, TEOPEMA O MPSIMOW NEPNEHANKYISIPHONIUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJ MEXIY
IIPSIMOM M IUIOCKOCTBIO, JBYI'PAaHHBIM YIoOJl, JUHEWHBIA Yroj IByrpaHHoro yria. [lepneHaukymnsp u
HAKJIOHHBIE: PAaCCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE OT MPSIMOW JIO IJIOCKOCTH, MPOEKIIHS
¢burypsl Ha IUIOCKOCTb. [lepneHAMKYISIPHOCTh IJIOCKOCTEH: MPU3HAK MEePHEeHINKYISIPHOCTH JBYX
mrockocrteil. Teopema 0 TpEX MepreHIUKYIIsSIpax.

MHororpaHHuKu

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOIDAaHHUKA, BBIIIYKJIBIE W HEBBITYKJIbIE
MHOTOTPaHHUKH, pa3BEPTKA MHOTOTPaHHUKA.

ITpusma: n-yronpHas mpu3Ma, T'PaHU W OCHOBAHMS NPU3MBI, NIpsAMas W HAKJIOHHAs MPU3MBI,
OO0KOBas UIOJIHASL TOBEPXHOCTh PU3MBI.

[Tapannenenunen, npsiMoyrosbHbIN napamuienenunen deaepanbHas pabouas mporpaMma |[d €ero
cBoiictBa. [lupammpaa: n-yrojgpHas nmupamuja, TPaHU M OCHOBAaHUE NHpPaMUIbl, OOKOBasg U IOJIHAS
MOBEPXHOCTh MHpPaMUbl, MpaBWIbHAS M yCceUEHHas MUpaMuaa. DJIEMEHThl MPU3MbI U MHPAMUIBL.
[IpaBriibHBIE MHOTOTPaHHMKHU: IOHSTHE IPABUIBHOIO MHOIOIPDAaHHUKA, IIpaBUJIbHAs NpU3Ma U
NpaBUJIbHAS TUPAMU/IA, PaBUIIbHAS TPEYTOJIbHAS MUPAaMUJIA U ITPABUIIBHBIN TETpasap, Kyo.

[IpencraBieHneo NMpaBUIbHBIX MHOTOIPAHHUKAX: OKTadJp, AOAECKa’aAp M ukocadap. CeueHus
IIPU3MBI ¥ TUPAMHUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUpaMuJax, napajuiejenunenax, npaBmIbHbBIX MHOTOTpaHHUKaX. BbruncieHne 3j1eMeHTOB
MHOTOTPaHHUKOB: pE€Opa, AMAroHaH, YIJIbL.



[Tnomaas 60KOBOM MOBEPXHOCTHU M TTOJIHOM TTOBEPXHOCTH MPSMOM MPU3MBI, TUIOMIAIh OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSAMOM Mpu3Mbl. [1nomans 60KOBOI MOBEPXHOCTH M TTOBEPXHOCTH
MPaBUJILHON MUpaMUIIBI, TeOpeMa O TuIomaan yceuéHHoW mupamuabl. [lonarune o6 oOnéMe. OOBEM
MUpaMUILI, IIPU3MEL.

[Tomo6ubIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXTY TUIOMIAISIMHA TTOBEPXHOCTEH, 00BEMaMu
MOTI00HBIX TE.

Ha yriy0/jeHHOM ypoBHe

[Ipsimble ¥ TUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA cTepeoMeTpur. Touka, npsimMas, IIOCKOCTh, IpocTpaHcTBO. [ToHATHe 00
aKCHOMAaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3auMHOe pacnosniokeHue INpsMbIX B IPOCTPAHCTBE: IIEPECEKArOIUecs, IMapaulelbHbIE U
cKpeuuBaromuecs npsmsle. [Ipu3Haku ckpemuBaronmxcss npsmeix. [lapaiiensHOCTs NPSIMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE: MAPAJUICIIBbHBIC MPSMBIE B IIPOCTPAHCTBE, NAPAIIEIBHOCTh TPEX NMPSMBIX,
HapauIeNbHOCTh NPsAMON U IuIockocTu. [lapamuiensHoe n HEeHTpaIbHOE POSKTUPOBAHKE, H300pakeHHe
¢uryp. OcHOBHBIE CBOWCTBA MapaJljIeIbHOIO MpOoeKTUpoBaHus. V3o0pakenue Guryp B mapajieabHON
IIPOCKUUU. YIJIBI C COHAIPaBICHHBIMU CTOPOHAMH, YIrOJd MEXAY INpPSAMBIMM B IIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: NapajlleIbHbIE IUIOCKOCTH, CBOMCTBA MapaJlJIENIbHBIX IIJIOCKOCTEM.

[Ipocreiime npocTpaHCTBEHHblE (GUIypbl HAa IUIOCKOCTH: TETpa’]p, Hapajliesenumne],
IIOCTPOEHUE cedeHUH. llepneHauKyIsIpHOCTh NPSAMOW M IIOCKOCTH: NEPIECHIUKYJSPHBIE INpsSMBIE B
IIPOCTPAHCTBE, NpPsIMblE  NApAJUICIbHbIE W  NEPIECHAUKYISAPHbIE K  IUIOCKOCTH, IPHU3HAK
MIEPIEHIUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, T€OpeMa O IpsSMOM MNEPHEHIUKYISIPHOM IIJIOCKOCTH.
OproronanbHOe IpoekTupoBanue. IleprnenuKyisp U HaKJIOHHBIE: PaCCTOSHUE OT TOYKH J0 IJIOCKOCTH,
paccTossHHE OT NPSAMONW 10 IUIOCKOCTH, HMpOoeKuus (GUrypbl Ha IUIOCKOCTb. lleprneHauKyispHOCTH
IIJIOCKOCTEM: IIPU3HAK IIEPIICHIUKYIIIPHOCTU ABYX ILUIOCKOCTEN. Teopema o TpEX MepleHIuKyIsapax.

VYIubl B IPOCTPAHCTBE: YroJl MEKIY MPSAMON U IUIOCKOCTBIO, ABYTPAHHBIM YroJl, JTMHEWHBIN
yrojll JByrpaHHOro yrija. TpéxrpaHHbli W MHOrorpaHsuble yribl. (CBONCTBa IUIOCKHX YIJIOB
MHOTrorpasHHoro yria. CBoicTBa IJIOCKHUX U IBYTPaHHbBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB
U CUHYCOB JUJI TPEXTPAHHOTI'O YIJIA.

MHororpanHuku

Bunbl MHOrOrpaHHuKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronsHas npusma, npsmas u
HaKJIOHHAs TMpU3Mbl, OOKOBasi M IOJIHAas MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, mpsiMOYroJibHbII
napajuleJIEnUIes U ero cBolicTea. KpaTyaiinme myTy Ha IOBEPXHOCTH MHOTOIpaHHUKA. Teopema Diinepa.
ITpoctpancTBenHas Teopema IIudaropa. [Tupamuaa: n-yronpHas nupamujia, NpaBUiibHAs U yceuéHHas
nupamubl. CBoiicTBa pédep u OOKOBBIX I'paHel MPaBUIbHON MUPAMUIBL.

IIpaBuibHBIE MHOTOTPDAaHHMKU: INpaBUIIbHAS MPU3Ma U INPaBUIIbHAS NHUPAMUJIA, IIPABUIbHAS
TpeyrojbHas MpamMuia U IpaBUIbHBIN TeTpasip, Ky0. [IpeacraBienue o mpaBMIIbHBIX MHOTOTPaHHHUKAX:
OKTa’Ip, JOJAEKASAP U UKOCADP.

Boruncnenue s1eMEHTOB MHOTOIPAaHHUKOB: péOpa, nuaroHanu, yriasl. [lmomans GokoBoit
MOBEPXHOCTH M TOJHOM MOBEPXHOCTU MPSAMOM MPHU3MBI, IUJIOIIAJh OCHOBAHUN, Teopema O OOKOBOM
MOBEPXHOCTU TMpsiMOM mpu3Mbl. Ilmomanbs OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOMN
MIApaMU/Ibl, TEOpPEMA O IIOLAAU YCEUEHHON TUPaMU/IbI.

CuMMeTpust B IPOCTPAHCTBE.

ONEeMEHTbl CHUMMETPUM TPAaBWIBHBIX MHOTOTpaHHUKOB. CHUMMETpUs B IpaBUIBHOM
MHOTOTPAaHHUKE: CHMMETpPHs MapajulesIelIUIea, CUMMETPUS IPABUJIBHBIX IPU3M, CHMMETPHUS



MPaBWJIbHON MUPaMU/IBL.

BekTops! U KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, /UIMHA HEHYJIEBOI'O BEKTOpPAa, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABICHHbIE U IPOTUBOIOIOKHO HAIPABIEHHBIEBEKTOPHl. PaBEHCTBO BEKTOPOB.
JleficTBUSI ¢ BEKTOpaMH: CIOXKEHUE U BHIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE
BEeKTOpa Ha yucio. CBolcTBACIOKEHHSI BEKTOpOB. CBOMCTBA YMHOXEHUS BEKTOpa Ha uucio. [lonsatue
KOMIUIaHapHble BeKTOpbl. [Ipu3Hak KomIiutaHapHOCTH TpEX BeKTOpoB. [lpaBmio mnapamienenunena.
Teopema 0 pasznoxeHHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopam. [IpsMoyronpHas cuctema
KoopauHaT B mpoctpaHcTBe. Koopaumuatel BekTopa. CBSI3b MEXKIYKOOpIMHATAMH BEKTOpa U
KOOpJMHATaMH TOYEK. YTOJI MeXAy BekTopamu. CKalIpHOE NMPOU3BEACHHUE BEKTOPOB.

COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPHUSI» 11 KJIACCE
Ha 6a30BoM ypoBHe:

Tena BpameHus

[{unuuapuyeckass MOBEPXHOCTb, OOpa3ylollMe LMIMHAPUYECKOM IOBEPXHOCTH, OCb
LHWINHAPUYECKOM noBepxHocTH. L{mnnuap: ocHoBaHUS M OOKOBas MOBEPXHOCThb, 00pa3yromias U OCh,
IUI0IIAb OOKOBOH U MOJIHOM MOBEPXHOCTH.

KoHnunueckass MOBEpXHOCTb, OOpa3yrolMe KOHMYECKOW IOBEPXHOCTH, OCh M BepIIMHA
KOHHYECKOW MOBEpXHOCTH. KOoHyc: oCHOBaHHME M BepuInHa, oOpasyronias U 0Ch, IUIOMIAIh OOKOBOH U
TMIOJTHOM IMMOBEPXHOCTH. Y CCUEHHBIN KOHYC: 00pa3yIoIue 1 BHICOTA, OCHOBAHUS U OOKOBAsi IOBEPXHOCTD.

Chepa m map: ueHTp, paguyc, auaMmeTp, IUIOWAAb IOBepxHOcTU cdepsl. B3aumHoe
pacrionio’keHue cepsl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, mromanb chepsl. M3o0pakenue
TeJ BpalleHMsI Ha IUI0CKOCTH. Pa3BépTka nuinuHApa 1 KOHyca.

KomOuHanmu ten BpalieHus 1 MHOTOI'paHHUKOB. MHOTOrpaHHUK, OMMCAaHHBINA OKOJIO Cephl,
cdepa, BIMcaHHas B MHOTOI'paHHMK, WK Telo BpaueHus. [lonsatre 06 o0béme.

OcHoBHbIE cBOIicTBa 00bEMOB Tell. Teopema 00 06bEME MPSIMOYTOIBHOTO NMapajuIeenune1a 1
cienctBus u3 He€. O0bEM LUIUHApa, KoHyca. O0BbEM 1apa U TIoma b chephl.

[Tonobuble Tena B mnpoctpaHcTBe. COOTHOIIEHMS] MEXAY IUIOIAIsIMU TMOBEPXHOCTEH,
o0BbEMamMu MOAOOHBIX TEI.

Ceuenus nuauHapa (MapajuieabHO U NePIEeHANKYIISPHO OCH), CEYeHMsI KOHYyca (TapaieabHoe
OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPIINHY), CEUCHHUs 11apa.

BexTops! 1 KOOpIMHATHI B IPOCTPAHCTBE BEKTOp Ha MIOCKOCTH U B IpocTpaHcTBe. CloXKEHNE
U BBIYMTAHHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. PasnoxeHue BekTopa MO TpEM
HEKOMIUTaHapHBIM BekTopaMm. [IpaBuino napannenenunena. Pemenue 3anad, cBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU.

[IpssMmoyronbHas cucrema KoopauHar B npoctpancTBe. Koopaunats! Bektopa. IIpocreimmue
3aJlayd B KOOpAMHATax. YToi Mexay BekTopamu. CKalsipHOE MPOU3BEAEeHHE BEKTOPOB. Brruncienue
VJIJIOB  MEXIYy NpSIMBIMA M IUIOCKOCTAMH. KOOpIWHATHO-BEKTOPHBIM METOA TMpU  pelIeHUU
reOMEeTPUUYECKUX 3ajau.

Ha yriy0sienHom ypoBHe

Tena BpaieHus.
[TonsTHs: IIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKas MIOBEPXHOCTh, chepruueckasi HOBEpXHOCTb,



oOpasyromue moBepxHocTei. Tema BpalieHus: HWIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, mmiap.
BsaumHoe pacrnonokeHue cdepbl U INIOCKOCTH, KacaTelbHasl MIOCKOCTh K cepe. M300paxkenue ten
BpallleHus Ha TIoCKOCTH. Pa3BépTka nmnunapa u konyca. Cummerpust cepsl 1 mapa.

O6vém. OcHoBHble cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYrOJIHHOTO
napajiesnienumnena u cieactus u3z He€. OOBEM NPAMON M HAKIIOHHOW MPU3MBI, IIUIUHIIPA, TUPAMUJIBI U
KoHyca. O0BEM mapa U mapoBOro CETMEHTA.

KomOuHanuu Ten BpalleHust ¥ MHOTOrpaHHUKOB. [Ipu3ma, BrincaHHas B LWJIMHJIp, ONUCAHHAs
okono nunuHapa. Ilepeceuenue cheprl u mapa ¢ miockocteio. Kacanue mapa u cepbl MIOCKOCTHIO.
[ToHsiTHe MHOTOrpaHHUKA, OMUCAHHOTO OKOJIO cdepsl, chephl, BIMCAHHON B MHOTOTPAaHHUK WJIM TEJO
BpalICHUSI.

[Inomane MOBEpPXHOCTH UWIMHIpA, KOHyca, Iuiomans cdepsl u e yacteil. [lomobue B
npoctpanctBe. OTHoleHUuEe 00BEMOB, IUIOHIaIel MoBepxHOCTel MonoOHbIX (uryp. IIpeobpazoBanue
nojo0usi, romoteTus. Perenne 3a1a4 Ha TIIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHne ceyeHMil MHOTOTPaHHUKOB U TEJI BPALICHUS: CEYEHUs LWIMHApPA (IapajuleIbHO U
MEPIEHIUKYJIIPHO OCH), CEUYEHHUSI KOHYca (IIapajuleIbHOE OCHOBAHUIO U MPOXOSIIEEe YEpe3 BEPIIMHY),
CEUEHUs Il1apa, METOJIbl IOCTPOCHUSI CEYEHMI: METOJ CIIEJIOB, METOJl BHYTPEHHETO MPOEKTHUPOBAHMUS,
METO/1 IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE.

BekTopel B mpoctpancTtBe. Onepanuu Haj BeKTopaMu. BeKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOr0 YMHOXeHUs. [IpsimoyrosibHas cucrema KOOpAUHAT B MpocTpaHcTBe. KoopauHaTel
BeKkTopa. Pasnoxkenue BekTopa 1o ©0Oasucy. KoOpaMHATHO-BEKTOpPHBIM METOJ TMpU PEIICHUU
reOMEeTPUUYECKUX 3ajau.

JIBM>KEHUS B TPOCTPAHCTBE.

Jeuxennst poctpanctBa. OtoOpaxenus. J[BrkeHus W paBeHCTBO ¢uryp. OOImme cBoiicTBa
JNBWKEHUW. BuIbl JBWKEHMI: TMapajuieNbHbIA IEPEHOC, LEHTpajdbHas CUMMETPHS, 3€pKajbHas
CUMMETpUs, TOBOPOT BOKPYT IpsMoil. [IpeoOpa3oBanus nonodus. [Ipsmas u cdepa Ditnepa.



TEMATUYECKOE IUIAHMPOBAHUE YYEBHOI'O KYPCA

10 KJTACC

basoBbiii ypoBensb (70 yacoB)

Yrayosennbiii ypoBeHb (105 yacos)

Hassanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OCHOBHOE coJepKaHUE

HasBanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OcHOBHOE coiepKaHHe

BBenenue B cTepeoMeTpuIo
(10 4)

(OCHOBHBIC TIOHSITHS] CTEPEOMETPHHU: TOYKA,
npsiMasi, INIOCKOCTbh, pocTpancTBo. [IpaBuia
M300paKeHMs HA PUCYHKAX: H300paKeHUS
TUIOCKOCTEH, MapaIeIbHBIX TPSMBIX
(OTpE3KOB), CepeANHBI OTPE3KA.

[MonsaTHs: MepeceKarmuecs MIOCKOCTH,
[ePECEKAIOIINECS MPSMasi U TUIOCKOCTb.
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
M300paKeHIEe MHOTOIPaHHUKOB Ha PUCYHKAX,
Ha MPOEKIMOHHBIX YepTexax. HauanpHbie
CBe/IeHUs 0 KyOe v MupaMujie, X pa3BEPTKU U
Mojienu. CeueHuss MHOTOTPaHHHUKOB.
[ToHsiTHE 00 AKCHOMATHYECKOM MOCTPOSHUU
CTEpEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX

BBenenue
B cTEpeOMETpHUIO (24 1)

OcHosHble npOCMpancmeeHuvle puzypul.
[ToHsITHS CTEpEeOMETPHH: TOUKa, IIpsiMas,
[IOCKOCTB, MPOCTPaHCTBO. OCHOBHbBIE
MpaBUJia U300paXKEHMsI Ha PUCYHKE
TUIOCKOCTH, NMapajuICIbHBIX TPSIMBIX
(OTpe3KOB), cepeMHBI OTpE3Ka.

[ToHsATHS: TIepeceKaroIuecs MIOCKOCTH,
MEepECeKArOIINecs MpsiMasi U TIOCKOCTB;
MOJTYIIPOCTPAHCTBO.

MHOTOrpaHHUKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB.

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJICZICTBUS U3 HUX.

Cnocobul 3a0anus npsSmMbIX U NIOCKOCMEl 8
npocmpancmae.

O603HaueHUsL NPAMBIX U NIOCKOCMEL.
Ceuenus. M3zobpasxcenue ceuenuii
nupamuowl, Kyoa u npusmsl, KOMopbsle
npoxoosam uepes ux péopa. Mzobpasxcenue
nepeceuenus NONYUEHHbIX NIOCKOCMEL.
Packpawiuganue nocmpoeHHblX cedeHull
paznvimu yeemamu. Memoo crnedog 0is
nocmpoenus ceuenutl. Ceoticmea
nepeceuenutl NPAMbIX U NIOCKOCMELL.
Ilocmpoenue ceuenuil 6 nupamuoe, Kyoe no
mpém mouxkam Ha péopax. Cozoanue
BLIHOCHBIX Yepmedicell U 3anich Uazos

1noCmpO€eRUAsl.




[ loemopenue nianumempuu. Teopema o
nponopyuonanrbHulx ompeskax. [looooue
mpeyeonbHuxkos. Teopema Menenas.
Pacuémul 6 ceueHus1x Ha bIHOCHBIX
uepmesicax.

Hcmopus pazeumus nianumempuu u
cmepeomempuu.

[IpsiMBbIE U TUNIOCKOCTH

B IIPOCTPAHCTBE.
[lapayieIbHOCTH IPSIMBIX
1 IIOCKOCTEN

(12 u)

B3anMHOE pacoioKeHUE NPSIMBIX B
[IPOCTPAHCTBE: NIEPECEKAIOIINECS,
[apaJuICIbHbIE U CKPEIUBAIOLIUECS IIPSMBIE.
[TapayuienbHOCTD MPSAMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE: MTAPAJUICIIbHBIE IIPSIMBIC B
[IPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX MPAMBIX;
[1apaJUIEIIbHOCTD IPSIMOU U IIJIOCKOCTH.

'YTIIBI C COHANIPaBICHHBIMU CTOPOHAMU; YIOJl
MEXIy PSIMBIMHU B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEM:

[apaJyieIbHbIE INIOCKOCTH; CBOMCTBA
rapajuleibHbIX II0CKoCTeN. [IpocTeitmme
[IPOCTPAHCTBEHHBIE (PUTYpHI HA TUIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenue]]; IocTpoeHue
CECYECHU I

B3anmHoe pacnosnokeHue
MPSIMBIX B TIPOCTPAHCTBE (6 )

B3auMHOE pacroaoKeHHe NPsMbIX B
rpoctpancTBe. CKpenBaronmecs
npsimble. [Ipru3Haku cKkpeluBarommxcs
[IPSIMBIX.

[TapajutenpHbIe PsAMBIE B IPOCTPAHCTBE.
Teopema 0 CylIECTBOBaHUU U
€AMHCTBEHHOCTH IPSIMON IapajuIeIbHON
TAaHHOW IIPSIMOM, IPOXOZSILEN YepPE3 TOUKY
[IPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsiMoid. JIeMMa o nepeceueHun
MapaJuICIbHBIX MPSAMBIX INIOCKOCTBIO.
ITapajutenbHOCTB TPEX MpsAMBIX. TeopeMa o
TpEX MapauIeIbHBIX MPSMBIX.

Teopema 0 CKpeIMBarOIUXCS MPSAMBIX.

[ lapannenvroe npoekmuposaHue.
OcHogHbie ceolicmea napaiienrbHo20
npoexmuposanus. Mzobpasicenue paznvix
pueyp 6 napannenrbHou nPoeKyuu.
[{enmpanvHas npoekyus.

'YT01 ¢ coHanpaBIEHHBIMU CTOPOHAMH.
YToa Mexay NPSMBIMHU.

3aoauu na Ookazamenbcmeo u
uccieooeanue, CesA3anHHble C
pPacnoodceHuem npsamulx 6
npocmpancmee.

[TapaienbHOCTD
MPSIMBIX
U IIJIOCKOCTEHN

B IPOCTPAHCTBE

[ToHATHSA: TapaAIIIETBHOCTD MPSIMOM

Y IJTOCKOCTH B TPOCTPAHCTBE .

[ Ipu3Hak napajienbHOCTH NPSIMON

1 10cKocTH . CBOMCTBA MapajuieIbHOCTH




(8 1)

MPSIMON U TUIOCKOCTH.

["eomempuueckue 3a0a4u Ha 8bIYUCTIEHUE U
0oKazamenbcmeo, CsA3aHHble C
napannenrbHoOCmbio NPAMbIX U NIOCKOCmel
6 npocmpancmaee.

I locmpoenue ceuenus, npoxooawezo uepes
OaHHYI0 NPAMYIO HA Yepmedce U
napanienbHo2o opyeou npsamoi. Pacuém
omuowenu. Ilapannenvras npoexyus,
npumeHerue

07151 nocmpoenus ceueHull Kyoa u
napasnnenenuneoaq.

Ceoticmea napannenenuneda u npusmbl.

[ lapannenvrvie nnockocmu. [Ipusnaxu
napanieibHocmu 08yX NIOCKOCMel.
Teopema o napannenvHocmu u
eOUHCMBEHHOCMU NJIOCKOCMU,
unpoxoosawell uepes mouKy, He
NpUHAOIeHCauyio OAHHOU NI0OCKOCTU U
cneocmeus uz neé. Ceoticmea
napanienbHulx NI0CKOCmell: o
napannienrbHoOCmu NPAMbLX nepeceyeHus: npu
nepeceueHuly 08yX NapaebHblx
niockocmeti mpemuel, 06 ompe3Kax
napanienibHulX NPSIMbIX, 3aKTHOYEHHbIX
MedHcOy napanienbHolMu nI0CKOCMAMU; O
nepeceueHuy npsAMoU ¢ 08yms
napannenrbHulMu NI0CKOCMAMU

[lepneHIUKYISIPHOCTD
MpsIMBIX U TII0cKocTel (12

4)

[leprieH IUKyYIAPHOCTD NPSMOU

Y IIJIOCKOCTH: MEPIIEHIUKYJIISPHBIE NPSMBIE B
[IPOCTPAHCTBE, MIPSIMbIE NAPAIJICIIbHBIC U
MEPIEHUKYIISIP- HbIE K IUIOCKOCTH, MTPU3HAK
[EPIEHIUKYIISIPHOCTH IIPSMOM U TUIOCKOCTH,
Teopema O IpsIMOM NEePIEHIUKYIIIPHON
[IJIOCKOCTH

[lepnieHIUKYNsIp M HAKJIOHHBIE: PACCTOSTHUE OT

[lepnieH IUKYISIPHOCTD
MPSIMBIX U INTIOCKOCTEHN B
MIPOCTPAHCTBE

(26 1)

llosmopenue: meopema Iughazopa na
n10CKOCMU, MPUSOHOMEMPUS
NPAMOY2071bHO20 MPEY201bHUKA.
Ceoticmea Kyba u npamoy2o1bH020
napannenrenuneoa. Boiuucienue onun
ompe3Kos 8 Kybe u npamoy201bHOM
napannenenuneoe.

[ leprieHAMKYISTPHOCTD NPSAMOU 1




TOYKH OO0 IJIOCKOCTH, PAaCCTOSAHUEC OT HpﬂMOI;'I
J10 IIJIOCKOCTH .

riockocTH. [Ipu3nak
MEepHEHIUKYIISIPHOCTH TIPSIMOM 1
MI0CKOCTH. TeopeMa o CyIeCTBOBaHUH U
€IMHCTBEHHOCTHU MPAMOM, NPOXOASIIEN
yepe3 TOUKY IPOCTPAHCTBA U
MEPIECHANKYIISIPHOMN K INIOCKOCTH.
[110CKOCTH U IEPIEHAUKYIISIPHBIE UM
MpsiMasi B MHOTOTPaHHUKAaX.
[leprieHaUKYNIAp U HAKIOHHAS.
[TocTpoeHue neprneHIuKyIIsipa U3 TOUYKH Ha
MPSIMYIO.
Teopema o mpéx nepneHOuKyIapax
(npsamas u obpamuas,).
Yeon mexncoy ckpewusarowumucsa
npamvimu. [louck nepneHOuKyisApHsIx
NPAMBIX C NOMOUWBIO NEPNEHOUKYIAPHBIX
niockocmet OpmocoHanvHoe
npoexmuposanue. Ilocmpoenue ceuenuii
KYOa, npusmsl, NPAGUILHOL NUPAMUObL C
NOMOUBIO OPMOSOHATILHOU NPOEKYUU.
Cummempus 8 npocmpancmee
omHocumenvHo niockocmu. Ilnockocmu
cummempuil 8 MHo2oepanHukax. Ilpuznax
nepneHoOuKyIapHOCMU NPAMOUL U
NI0CKOCMU KAK Clle0Cmeue cumMmempuu.
I IpasunvHble MHO20SDAHHUKU
Pacuém paccmosnuti om mouxu 00
naockocmu. Cnocobwvl onycmumu
NnepneHOUKYIApbl: CUMMEmMpUs, CO8U2
mouyku no napaiieivrou npamotu. Cogue no
HenapannenbHou NPAMOU, U3MEHEeHUe
accmostHutl

YTIB1 MEXY NPSAMBIMU U
[JI0CKOCTSIMU

(10 1)

YTIIbl B IPOCTPAHCTBE: YIOJld MEXKAY NPSIMON U

MJIOCKOCTBIO; IBYTPAHHBIN yTOJI, TMHEHHBIN
YToJ1 IBYTPaHHOIO YIJIA.

[leprieHAMKYISAPHOCTD IOCKOCTEM: MMPU3HAK

Yriel u paccrosHus (16 u)

IloBTOpEHME: YrOil MEXAY IIPAMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa

KOCHUHYCOB.




NEepIEeHANKYIIIPHOCTH JBYX IJIOCKOCTEH.
TeopeMa 0 TpEX NEPHEHANKYIIApax

ITloBTOpEHME: YrOn MEeXAy
CKPEIIHUBAIOIIUMUCS IPSIMBIMU B
[IPOCTPAHCTBE. | '€OMETPpUYECKUE METOIBI
BBIUMCIICHUS YIJ1a MEXY NPSMBIMU B
MHOIOTPaHHHKAaX.

/IByrpansbliii yroja. CBOMCTBO TMHEWHBIX
YTJIOB IBYTPAHHOIO yIJIa.
[leprieHAMKYASAPHBIE TIIIOCKOCTH.
CBoJicTBa B3aMMHO NEPIEHAUKYIISPHBIX
rockocteit. [Ipusnak
MEPIEHIUKYJIIPHOCTHU IIIOCKOCTEH;
TeopeMa O IpsIMOM IepeceueHus IByX
[JIOCKOCTEH MEepIEHAUKYIISPHBIX TPEThEU
MJI0CKOCTH.

[Ipsmoyzonvubiil napanienenuneod; Kyo,

U3 MepeHUs, CEOUCMEA NPAMOY20]1bHO20
napannenrenuneoa. Teopema o ouazonanu
NpSAMOY20IbHO20 napaiierenuneod u
cneocmesue uz Heé. Cmepeomempuueckue u
NPUKIAOHble 3a0adl, C8A3AHHbBLE CO
B3AUMHBIM PACNOJIONCEHUEM NPAMbBIX U
ni0cKoCmu.

Ilosmopenue. ckpewugarowuecs npsamole,
napainnenivHvle nI0CKOCMU 8 CMAHOAPMHBIX
wmnozozpannuxax. Ilapa napannenvroix
n10CcKOCmel Ha CKPewusarouuxcs npAMblY,
paccmosiHue mexncoy CKpeuusaouuMucs
NPAMBIMU 8 NPOCNBIX CUMYAYUSIX.
Onyckanue nepneHouKyIspos, 8bluUCIeHUe
paccmosHull om moyku 00 Mo4Ku,
NpAMOU,; NIOCKOCMU.

Boiuucnenue paccmosHuil Mexcoy
CKPeuUBarouUMUC NPAMBIMU C NOMOWbIO
nepneHOUKYIAPHOU NIOCKOCHU.
Tpéxepannuiii yeon, HepaseHcmaa 0ns

IMpEXSPAHHBIX Y2108.




Teopema Ilugpazopa, meopemvl Kocumycos
U CUHYCO8 0151 MPEXSPAHHO20 Yeld.
Dnemenmol cghepuneckou ceomempuiL.
eeodezuneckue TUHUU Ha 3emie

Muororpanauku (10 9)

[loHsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI
MHOTOTPaHHHKA, BBIITYKJIbIE U HEBBIITYKIIbIE
MHOTOTPaHHHUKH; Pa3BEPTKA MHOIOI'PAaHHUKA.
IIpu3ma: n-yronpHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBL; IPsIMAst U HAKJIOHHAS
[pU3Mbl; OOKOBasi U MOJIHASL IOBEPXHOCTh
[IPU3MBI.

[Tapamtenenunen, NpsAMOYTOJIbHBII
rapajuleJIeIUIE] U €r0 CBOWCTBA.
[InpamMua: n-yrojapHas NUPaMUJIa, TPAHU U
OCHOBaHUE MUPaMM/JIbl; OOKOBas U MOJIHAs
[MOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yceuéHHas nupaMuia.

JJIeMEHTHI IPU3Mbl U upamMuabl. [IpaBunbHbIe
MHOTOTPaHHUKU: IOHSTHE IPABUIIBHOTO
MHOTOTpaHHHKA; IIPaBUIIbHAS MpU3Ma U
[paBWIbHAs MUPaMK/Ia; TPABUIIbHAS
TpeyrojbHas MUpaMuja U MpaBUIIbHbBIN
reTpa’ap; kyo. [IpencraBinenue o mpaBUIbHBIX
MHOT'OTPaHHHUKAX: OKTa’Ap, JOJAEKa’dIp U
MKOCasIp.

CHUMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSAMOMH, INIOCKOCTH.
JJIEeMEHTHl CHMMETPUU B TUpaMuax,
napajuieJIenuneaax, NPaBUiIbHbIX
MHOTOTpaHHHUKAaX.

BoruncieHune 3J€eMEHTOB MHOTOTPAaHHHUKOB:
pE&Opa, TuaroHasu, yribl.

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
MOBEPXHOCTU MPSIMON MPU3MBI, IJIOIA/h
OCHOBAaHMH, TEOpEMaA

0 OOKOBOI MOBEPXHOCTHU MPSMON PU3MBI.

MuororpanHuku (7 4)

CucreMaru3zanus 3HaHui: MHOTrOrpaHHUK
1 ero 3iemMeHThl. [Tupamuna. Buasl
nupamul. [IpaBunbHas nupamuaa.
IIpusma. [IpsiMast 1 HaKJIOHHAS IPU3MBIL.
[IpaBuibHas npusMma. [Ipsamoit
MapajuieIenuIe], NpsMOyTrOJIbHbIN
napajuienenumnesn, Kyo.

Buinykavie mnocoepannuxu. Teopema
Oiinepa. [Ipasunvhsie u nonynpasuivbHvle
IMHO202PAHHUKU




[To1maas GOKOBOM MOBEPXHOCTH H
MOBEPXHOCTHU MPABUIBLHON MUPAMUJIBI, TEOpEMA
0 TUTOIIA I OOKOBOM MOBEPXHOCTH YCEUEHHOM
MUPaAMUIBI

O6BEMBI MHOTOIPaHHUKOB

(8 1)

[Tonstue 06 00bEMe. OOBEM MUpPaMU/IBI,
MPU3MBI

BekTopsl
B ripocTpancte (13 u)

[lonsmue 6exmopa Ha NIOCKOCMU U 8
npocmpancmae.

Cymma u pazHocms 6eKmopos, NPasuilo
napannenenuneod, YMHONCeHUe 6eKmMopa Ha
YUCTIO, PA3NOJACEHUe BeKMOPA NO 6A3UCY
Mpex 8eKMopos, He NeHCAUUX 8 OOHOU
nnockocmu. CkansipHoe npousgederue,
BbIUUCTIeHUE Yela MeHCOY BeKMOPAMU 8
npocmpancmee.

I Ipocmetiwiue 3a0aqu ¢ sekmopamu

JIBrokenus (5 )

J{suoicenus npocmpancmaa.
Omobpasicenus. J]eusicenus u pageHcmeo
pueyp. Obwue ceolicmea ogudxcenuli. Buowi
08UICEHUTL: NAPANNENbHbIU NEPEHOC,
YEHMPATbHAS CUMMEMPUSL, 3ePKATbHAS
cuMMempus, NO8OPOM 60KPY2 NPSIMOU.

I Ipeobpazosanus nodobus. Ilpamas u
chepa Diunepa.

["eomempuueckue 3a0auu Ha NPUMEHeHUe
08UdICeHUs.

HOBTOpeHI/ICZ CCUCHUA,
[PACCTOSAHHUA U YTJIBI

(8 1)

[locTpoeHHe ceyeHui B MHOTOIPAHHUKE.
Brruucienue paccTOSHAN: MEXY IBYMsI
TOYKaMH, OT TOYKH J10 NPSAMOM, OT TOYKHU 10
MJIOCKOCTH; MEXIY CKPEIIUBAIOIIUMHUCS
MIPSMBIMHU.

Brruucienue yrioB: MEXIy
CKPELIUBAIOIIMMUCS TIPSIMBIMH, MEXKIY IIPIMOU
1 IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXy INIOCKOCTSIMHU




ITOYPOYHOE ITNTAHMPOBAHUME KYPCA 'TEOMETPUA
10 KJIACC

basoBbiii ypoBensb (70 yacoB)

Yrayosennbiii ypoBedb (105 yacos)

KosmmuecTBo wacos Tema ypoka Tema ypoka ‘ KommuectBo wacos
Tema: Beeoenue ¢ cmepeomemputo (104 /15 uz 24u)
1 genenasn
2 OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, IIpsiMas,
[JI0OCKOCTb, pocTpaHCcTBO. IIpaBuna uzoOpaxkeHus Ha
PUCYHKAX: N300paKeHUsI IJIOCKOCTEH, MapaiebHbIX
psIMBIX (OTPE3KOB), CEPEMHBI OTPE3KA.
/losmopenue NIGHUMEMPUU. Teopema 0 1
NPONOPYUOHATLHBLX ompe3sKax. ITooobue]
mpeyeonvruxos. Teopema Menenas.
2 HemeJs
2 [ToHsTHS: MepeceKaroluecs MIOCKOCTH,
MepeceKaroIrecs nmpsiMasi v MiIoCKOCTb.
loemopenue NIAHUMEMPULU. Teopema 0 1
NPONOPYUOHATLHBIX ompe3Kax. Ilooobue
mpeyeonvnuxos. Teopema Menenas.
3 Heneas
2 3HAKOMCTBO C MHOTOTpaHHUKAaMHU, U300pakeHne
MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha MTPOEKIIMOHHBIX
uepTexKax.
OcHosHble npocmpancmeennvie hucypbol 1
Hcmopus pazeumus niaHumMempuu u cmepeomempuu.
4 Heneust
2 HauanpHbIe cBeIeHHS 0 Ky0e U mupamMuie, ux
a3BEPTKU U Mozenu. CeueHnss MHOTOTPaHHUKOB.
Mnozcocpannuxu, uzobpasicenue npocmenuux| 1
NPOCMPAHCMBEHHbIX — ueyp,  HeCywecmeyouux
00beKmoa.
Suenens
2 [TonsTHE 00 aKCHOMAaTUYECKOM TTOCTPOCHUU

CTCPCOMCETPHUUN: AKCUOMBI CTCPCOMCTPUHU U CIICACTBUA
13 HUX




Cnocobvl  3a0aHus npAMbIX U NIOCKOCMeEU 8
npocmpancmese. QOO03HaAUEHUS NPAMBIX U NIOCKOCHEIL.

Tema: llpamvie u naockocmu ¢ npocmpancmee. Illapannenvnocmo npamoix u naockocmeit (12 v/ 14u)
+ YV Beeoenue ¢ cmepeomempuio (4u)

6 Hegeas

B3anMHOe pacrioyiokeHne MPsIMbIX B POCTPAHCTBE:
[IEpECEKAIOIINECS, TapaJlVIEIbHbIE U CKPELUBAOLIIECS
MpsiMbIe.

I lapannenvroe NpOEKmuposaHue. OcHognviel
ceoticmea napanienbHo20 NPOEKMUpPOBAHUSL.
H300padxcenue pasuvix Queyp 6 napanienvbHoll
npoexyuu.

[ [enmpanvHras npoexkyus.

7 Hemeast

[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE: NapaJUIEIbHBIE IPSIMBIE B
[IPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX MPAMBIX;
[apajuIeJIbHOCTD MPSIMOU U TUIOCKOCTH.

Ceoticmea nepeceuerutl npAamvlx U n10CKOCmeu

8 Hegens

[TapamienbHOCTh NPAMBIX U IIJIOCKOCTEN B
[IPOCTPAHCTBE: NapajlICIbHbIE TIPSIMBIC B
[IPOCTPAHCTBE; MAPATUIEIBHOCTD TPEX MPSIMBIX;
[apaJuIeJIbHOCTh IIPSIMOW U IIJIOCKOCTH.

Ceoticmea nepeceueHull NPAMbLX U NIOCKOCME.

9 HemeJn

'YTJIBI ¢ COHANPABICHHBIMU CTOPOHAMH; YTOJI MEXKIY
[IPSIMBIMU B ITPOCTPAHCTBE.

Ceuenus. H3zo0padiceHue ceueruti nupamuovl, Kyoa u

npusMbl, KOmopwvle NpoxXoosm uepe3 ux péobpa.

H300padicenue nepeceyenus NOTYYEHHbIX]

niockocmeil. Packpawusanue nocmpoennvlx cevenuil
A3HBIMU YBEMAMU.

10 nexenn

|HapannenLH00TL TJIOCKOCTEN: apajuiesibHbIe




IIJIOCKOCTH, CBOMCTBaA napajijICJIbHbBIX IUIOCKOCTEH

Ceuenus. Hzo0pasicenue ceuenuti nupamuovl, Kyoa u
npuzmvl, Komopwvie npoxoosam uepes ux péopa.
H300padicenue nepeceyeHus NOJIYYEHHBLX]
niockocmet. Packpawusanue nocmpoennvix ceueHull
pasHLIMU Yeemamu.

11 Henens

[Ipocreiimume npocTpaHCTBEHHbIE (PUTYpHI HA
TUIOCKOCTH: TETPadAp, KyO, mapajuiesienure];
[OCTPOCHUE CEUCHUN

Ceuenus. Hzobpasxcenue cewenuil nupamuosl, Kyoa u
npusmMbl, Komopwle npoxoosm uepes ux péopa.
H300padicenue nepeceuenus NONYYEeHHbLX|
niockocmei. Packpawueanue nocmpoenuvix ceyeHull

PA3HbIMU Y6EMAMU.

Tema: Ilepnenouxynapnocmo npamwix u naockocmeit (12 4 /18y uz 26u)

12 Henens

[IeprieHIMKYIAPHOCTD NMPSAMOU U IIJIOCKOCTH:
[EPICHANKYJIAPHBIE IIPSIMBIE B IPOCTPAHCTBE, NPSAMBIE
[apaJuleIbHbIE U NIEPIIEHINKYIISIPHBIE K INIOCKOCTH

lloemopenue: meopema Ilugpazopa ma niockocmu,
MpueoHOMempus NPAMOY201bHO20 MPey2olbHUKA.

13 wegens

[leprnieHIMKYIAPHOCTD NPSAMON U MIOCKOCTH:
MEepIeHIUKYIIpHbIE IPSIMbIE B IPOCTPAHCTBE, MPSMBbIE
NapauleJIbHbIE U NEPIEHINKYIISIPHBIE K IIOCKOCTH

Csoticmsa Kyba u npsmoy2oibHO20 napaiieienuneod.
Boiuucnenue O1uH ompesKos 8 Kyoe u npamoy20ibHOM
napannenenuneoe.

14 nenenn

[Ipu3HaK NEPIIEHIUKYISIPHOCTH IPSAMOM U INTIOCKOCTH,
TeopeMa O MPSAMON MEePHEHAUKYIIPHON MITOCKOCTH

Teopema o mpéx nepneHOUKyIApax (npsamas u
oopamuas,).

Yeon meancoy ckpewusarowumucs npamoimu.




15 nenens

[Ipr3HaK NepHneHAUKYIAPHOCTH IIPSAMOM U INIOCKOCTH,
reopeMa O IPsIMOY NEPIEHIUKYIIIPHON MIJIOCKOCTH

[louck nepneHOUKYIAPHBLIX NPAMBIX C  NOMOWBIO
nepneHoukyiapHulx  naockocmeti  Opmo2oHANbHOE|
npoexmuposanue.

16 Hexgens

HCpHeHI[I/IK}’J'Iﬂp M HAKJIOHHBIC: paCCTOSAHHUE OT TOYKHU
10 IJIOCKOCTH, paCCTOAHUC OT HpﬁMOﬁ J0 IINIOCKOCTHU

[locmpoenue ceuenuii Kyba, npuzmvl, NPASUTLHOU
nUpamMuovl ¢ NOMOUbI0 OPMO2OHAILHOU NPOEKYUU.

17 wenens

HepHeH,I(I/IKYHHp M HAKJIOHHBIC: PACCTOSAHUC OT TOUYKH
10 IJIOCKOCTH, paCCTOAHUC OT HpﬂMOﬁ J0 IINIOCKOCTHU

CuMmempuﬂ 6 npocmpaHncmee OMHOCUMEIbHO
njloCKocmu. Ilnockocmu cuMMempuL? 6]
WMHO2OCPpAHHUKAX.

Tema: Yenvt mescoy npamvimu u naockocmamu (10 u/ 154 uz 16u)

18 Hegens

'YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY PAMON U
[JI0CKOCTBIO; IBYTPAHHBIN YIOJI, JMHEHHBIN Yroi
JIBYTPaHHOI'O yTJIa.

[Ipsimoyzonbubill napannenenuned; Kyo;, usmepeHus,
CBOUICMBA NPAMOY20IbHO20 Napaienenuneod.

19 nepens
'YIJIBI B IPOCTPAHCTBE: YIOJl MEXAY IIPAMON U
[JIOCKOCTBIO; IBYTPAHHBIN YroOJI, JMHEHHBIN Yroi
JIBYTPaHHOI'O yIJIa.
Teopema 0 ouazonanu NPAMOY2071bHO20

napaﬂﬂeﬂenuneda u creocmeue u3 Heeé.

20 Hexeas

[TeprieHAMKYASIPHOCTD IIOCKOCTEMN: TPU3HAK
[EepIeHIUKYISIPHOCTU ABYX IIOCKOCTEH.




Hogmopeﬂue: CKpelusaroujuecs npsmwovie,
napaijesibHvle njockocmu 6 cmaHdapmezx
MHOCOCPARHUKAX. Hapa napaijiejlbHolx niockocmet
HA CKpeuusarnwuxcil npsiamslx, paccmosinue Meofcdy
CKpeuuearoumuUMUC NPAMbIMU 6 NPOCNIbLX CUM)AUUAX.

21 wenens
Teopema 0 TPEX MEpIIEHANKYIIIPAx
Onyckarnue NepneHOUK)IAPos, 8bIUUCTICHUE,
paccmosaHutl om MOYKU 00 MOYKU, NPAMOU,
niockocmu.
22 Henenas

Teopema 0 TpEX NEpIEHIUKYIISIPax

Boiyucnerue paccmosHuti Mexicoy CKpeuusauuMucs,
NPAMBIMU C NOMOWBIO NEPNEHOUKVAAPHOU NIOCKOCTIU.
Tpéxepannviti y2on, Hepagencmea OJisi MpPEXSPAHHBIX
yenos

Tema: Muozocpannuku (10 u/ 6u) + Y Beedenue 6 cmepeomempuio (54)

23 Hemens

[loHsATHE MHOTOIPAHHUKA, OCHOBHBIE JJIEMEHTBI
MHOTOI'PAHHUKA, BBIITYKJIBIE U HEBBITYKIIBIC
MHOI'OIPAaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma:
N-yrosibHas IPU3Ma; FPaHU U OCHOBAHHUSI IPU3MBIL;
npsiMasi 1 HaKJIOHHAs IPU3MbL; OOKOBasi U OJIHAS
[TOBEPXHOCTB NTPU3MBI.

Ceuenus. Hzobpadxcenue ceuenuti nupamuowl, Kyoa u
NpU3Mbl, KOMOpble NPOXOOSIM Uepe3 ux péopa

24 wenens

[Tapamienenunen, IpsMOYTOJIbHBIN Mapaienenumnes u
ero ceoiictea. [Iupamuna: n-yronbHas nupammia,
paH{ U OCHOBaHUE NMUPaMU/Ibl; OOKOBas U MOJIHAS
MOBEPXHOCTh MMPAMM/IbL; TPABUIbHASA U yCCUEHHAS
nupaMua.

Ceoticmea nepeceueHull NPAMbLX U NAOCKOCMEL.

25 Hemens

|3neMeHTLI pu3Mbl U nupamuasl. I[IpaBubHble




MHOIOI'PaHHHUKH: ITOHSTHE IPaBUIIHOTO
MHOTOT'paHHHKA; TPaBUJIbHAS TPU3Ma U TPAaBUIIbHAS
UpaMu/ia; IpaBUiIbHAs TPEYrolbHAs IMpaMKIa U
MpaBUIBHBIN TeTpa’p; kyo. [Ipencrasnenue o
[IPaBUJIbHBIX MHOI'OI'PAHHHUKAX: OKTA3p, JOJAEKa AP U
MKOCadAP.

[ lapa napanienvbHulx niockocme Ha
CKpewWuBarowuxcs.  npsAmMblX, pPAacCmosiHue MmedHco))
CKpewu8aroyuMUCs NPAMbIMU 8 NPOCMbIX CUMYAYUSX

26 nexeas

CUMMETpHS B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIEHO TOYKH, MPSMOH, TUIOCKOCTU. DJIEMEHTHI
CUMMETpPUHU B MTUPAMUJIAX, TapauIeTenune1ax,
MpaBUJILHBIX MHOTOTPaHHUKAX. Beraucinenue
PJIEeMEHTOB MHOTOTPAHHUKOB: pEOpa, NMaroHaiu, yribl.

Bovinyknvlie  mHozcocpanuuxu.  Teopema  Oinepa.
[IpasunbHvle U NOAYNPABUNIbHBIE MHO20ZPAHHUKU.
Ilocmpoenue ceuenutl 6 nupamude, Kybe no mpém
moukam na péopax. Coz0anue 8bIHOCHLIX Yepmedicell]
U 3anuUch Waco8 NOCMpOoeHs.

Teopema [lugpacopa, meopemvl KOCUHYCO8 U CUHYCO8
0J151 mpéxepanHozo yena.

27 Hemens

[Tmomane 60KOBOI MOBEPXHOCTH U TIOJTHOM
[TOBEPXHOCTHU MPSAMOUN MPU3MBI, IIJI0IIa b OCHOBAHUM,
reopeMa

0 OOKOBOI MOBEPXHOCTHU MpAMOH mpu3Mmbl. [Lnomans
OOKOBOM TTOBEPXHOCTH U MOBEPXHOCTH MPABUIIbHOM
MUPaMUJIBI, TEOpEMA O TUIOIIA U OOKOBOI MOBEPXHOCTH
YCEYEHHOU MUPaMUIbI

H300padicenue nepeceyuenus HONYYeHHbIX|
niockocmet. Packpawiuganue nocmpoenHulx ceueHull|
pasnvimu yeemamu. Memoo cneoos 05 nocmpoeHus
ceueHul

Dnemenmyl cghepuneckoli ceomempuiL: 2eo0e3udeckue]
tunuu Ha 3emne

Tema: O6vémul muozozpannukos (6 u) + Y Bexmopwot 6 npocmpancmee (94 uz 14u)

28 Hemens

[Tonsatue 06 06béMe. O6BEM nUpaMuIbl, IPU3MBI

[ lonamue 6eKnopa Ha ni1oCKoCmu u 6 npocmpancmee.

Cymma U  pasHocms  8eKMOpPOS, npasuio
napannenenuneoa, YMHOJNCEHUe 6eKMopa Ha YUCILO
29 Heneas
[Tonsitne 06 00bEMe. OOBEM MTUPAMUIBI, TPU3MBI Ymuoorcenue eexmopa ma uucno, pasznodwcenue

6exmopa no 06azucy mpéx 8eKmopos, He NedCauux 6




OOHOU NIIOCKOCU.

Paznooicenue 8ekmopa no 6a3ucy mpéx eKkmopos, me 1
nexcauyux 6 00HOU NIOCKOCU

30 Henen

2 [MonsiTre 06 00béMe. OOBEM MTHUPAMUIBI, TPU3MBI Ckansipnoe npousgeoerue, SbIHUCICHUE Yeld MeHCOY 2
sexmopamu 6 npocmpancmee. Ilpocmetiwue 3a0auu ¢
sexmopamu

[ Ipocmetiwue 3a0aqu ¢ 6eKmopamu 1

Tema: Ilosmopenue: ceyenusn, paccmoanusn u yeinwl (8 u) + ' Y Bekmopwor 6 npocmpancmee (54 uz 14u) +'Y Yenwvt mescoy npamoimu u
naockocmamu (I1u uz 16u)

31 nepeas
2 [Tonsitrie 06 06bEMe. OOBEM MUpPaMUIbI, TPUMBI Ckansipnoe npousgeoerue, SbIHUCIEHUE Yeld MeHCOY 2
sexmopamu 6 npocmpancmse. Ilpocmetiwue 3a0aqu ¢
sexmopamu
I Ipocmetiwiue 3a0aqu ¢ 6eKMopamu 1
32 nepenst
2 [locTpoeHue ceueHnii B MHOTOIpaHHUKE. I Ipocmeriwiue 3a0auu ¢ 6eKMOpamu. 2
Tpéxepannsiti yeon, nepagencmea OJisi MpPEXSPAHHBIX 1
y2eno8
33 negeast
2 Brluucnenue paccTosHUN: MEXY IBYMs TOUKaMHU, OT [/[gudicenus npoCmMpaHcmed. Omobpasicenus. 2

TOUYKH JI0 MIPSIMOM, OT TOUKH JI0 TIJIOCKOCTU; MEXIY  [Jeudicenus u pasencmeo guayp
CKPENIHUBAIOIIUMUCS TIPSIMBIMU

Obuwue ceoticmea 0BUINCEHULL. 1
34 neneast
2 Brruncnenue yrioB: MeXIy CKpeIUBAIOIIUMUCT  |Buodwl 0BUIICEHUIL. napaiienlbHulii.  NepeHoc, 2
MPSMBIMHA, MEXTY TPSIMOU U TUIOCKOCTBIO, JIBYTPAHHBIX [YCHMPATbHASL CUMMEMPUsl, 3ePKAIbHASL CUMMEMPUS,
YTJIOB, YTJIOB MEXAY TUIOCKOCTSIMU nosopom 8oKpye npamou
I Ipeoopaszosanusi nooobus. Ilpsmas u cghepa Diinepa. 1

Feomemputtecxue 3a0avu Ha NpUMEHEeHUue O0BUIICEHUS

TEMATUYECKOE IVIAHMPOBAHUE YYEBHOI'O KYPCA
11 KJIACC

bazoBelit ypoBens (68 gacoB) ‘ Yrayonenusiii yposessb (102 yaca)




HasBanue pa3aena (TeMbl)
Kypca, (KOJIMYECTBO 4acOB)

OcHOBHOE COACPIKAHUC

HazBanue paznena (Tembl)
Kypca, (KOJIMYeCTBO YacOB)

OcHOBHOE COACpIKAaHUE

Tena Bpamenus (12 4.)

Cdepa u map: ueHTp, paanyc, Iuamerp;
TUIOIIAb TOBEPXHOCTH cdepbl. Bzanmuoe
pacnosoxeHue cepsl U MI0CKOCTH;
KacaTeJbHasl MJI0CKOCTh K cdepe; TIIOmaab
cdepsl.

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

HunuHapuyeckas MoBEpXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MTOBEPXHOCTHU, OCh MJIMHIPUUECKOIN
noBepxHOCTU. LlmHap: ocCHOBaHUS U
OOKOBast MOBEPXHOCTb, 00pa3yroIas 1 oCh;
Ioaib OOKOBOM M MOJTHON MOBEPXHOCTH.
N300parkeHre NUIMHAPA HA TUIOCKOCTH.
Pa3Béprka nmnuHapa.

Ceuenust uunuHApa (MIOCKOCTHIO,
napajieIbHOM WK NepHeHIMKYISApHOI ocH
LHMIMH]IPA)

Konnueckas moBepxHOCTb, 00pa3yromue
KOHHUYECKOW MOBEPXHOCTH, OCh U BEpILINHA
KOHMYecKoi nosepxHoctu. Konyc:
OCHOBaHUE M BEpIIMHA, 00pa3yolas 1 och;
U0 OOKOBOH M MOJIHOM MOBEPXHOCTH.
VYceu€HHbIN KOHYC: 00pa3yoIINe 1 BHICOTA;
OCHOBaHHUS U OOKOBasi MOBEPXHOCTb.
N300paxeHne koHyca Ha MIOCKOCTH.
Pa3sépTka KoHYCa.

Ceuenust koHyca (IIOCKOCTBIO,
NapajuIeIbHOM OCHOBAHMIO, U IJIOCKOCTBIO,
MPOXOJAIIEeH Yepe3 BEPIINHY)
KomOunanus ten BpameHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OIMCaHHBIN 0KO0JIO cepsbl; chepa, BIUCAHHASL

B MHOT'OT'paHHHUK HJIM B TCJIO BpalllCHUSA

Tesa Bpamenus (24 4.)

Hunuaapuyeckas MOBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH.

unuuap. [Ipsmoii KpyroBou HUIMHAP.
[Tnomaap MOBEPXHOCTU HUIMHIIPA.
Konnueckasi moBepxHOCTh, 00pa3yromme
KOHMYeCKOM noBepxHoctu. Konyc.
CeueHue KOHYCa IIOCKOCTBIO,
napasuieIbHOM MIIOCKOCTH OCHOBAHMUS.
VYceuénnblil konyc. M300pakenue
KOHYCOB M YCE€UEHHBIX KOHYCOB.
[Inomanp 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUCHUMN LUIIMH]IPA,
KOHYCa.

[TpuknaaHble 33129, CBSI3aHHBIE C
UIHHPOM.

Cdepa u map.

[Tepeceuenue ceps! u mapa c
mockocThio. Kacanue mapa u cdepsl
IUIOCKOCThI0. Bun u n300paxxkenue mapa.
VYpasuenue chepsl. [Lnomans chepst u
€€ JacTeu.

Cummetpus cdepsl U mapa.
CrepeomeTpHuyecKue 3aaun Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO c(hepoit U mapom,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTEHIO.
[IpuknanHelie 3a1a4m, CBSI3aHHBIE CO
cdepoit u mapom.

IToBTOpEHUE: OKPYKHOCTH Ha

IIJIOCKOCTH, BBIYUCJICHUS B OKPYXXHOCTH,




CTaHJapTHbIE oa00us PaznuuHble
KOMOWHAIMH TeJl BPALCHUS U
MHOI'OI'DaHHHKOB.
3anaun 1o teme «Tena 1 MOBEpXHOCTH
BPALLCHUS»

AHaJMTHYecKas reoMeTpus | [loBTOpeHne: KOOpANHATHI BEKTOPA Ha
(15 4.) IJIOCKOCTH U B IPOCTPAHCTBE, CKAISIPHOE
IIPOU3BEICHNE BEKTOPOB, BEIUMCIIEHNE
yria MeXIy BEKTOpaMH B IPOCTPAHCTBE.
YpaBHeHHE NPAMOM, IPOXOIAILEH Yepe3
JIBE TOYKHU.
VYpaBHeHME MJIOCKOCTH, HOPMAJIb,
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
BekropHoe npousBeneHue. JInueiHbie
HEPaBEHCTBA, JIMHEWHOE
IpOrpaMMUpPOBaHNE AHAIIUTUYECKUE
METO/Ibl pacuéra yria Mexay MpsMbIMU
U IUIOCKO- CTSIMU B MHOTOTpaHHHKAX.
®dopmysa pacCTOSIHUSL OT TOUKH J10
IJIOCKOCTH B KOOP/IMHATAX.
HaxoxaeHne paccTOsIHUM OT TOYKH J10
MJIOCKOCTH B KyOe M MpaBUIbHOU

nupamMue
IMoBTOpeHue, 0600menne | CedeHUss MHOIOIPaHHHUKOB:

M CHCTeMATH3AIUs CTaHJapTHbIE MHOTOIPAHHUKHU, METO]T
3Hanui (15 4.) CIIEJIOB, CTAH/IAPTHBIE THTIOCKOCTH,

[IepeCeYCHUs IIPSIMBIX U IUIOCKOCTEH
[TapamienpHbIe NpsIMBIE U MIJIOCKOCTH:
NapajuleIbHbIE CEUCHUs, paCYET
OTHOILIEHUH, YTJIbI MEXKIY
CKPELIUBAIOIIUMHUCS TIPSIMBIMU
[IepnenquKkynsipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
IPSIMBIX, CAMMETPUHA MHOTOTPAHHUKOB,




TeopeMa O TPEX MePIEHIANKYIAPaAX,

BBIYHCIICHUS JIJTUH B MHOTOTPaHHUKAX

[ToBTOpEHME: MIOIIATN

MHOTOYTOJLHUKOB, ()OPMYJIIBI JISI

TI0MAeH, COOOpaKeHUS MO00HUs.
[Tnomanu ce4eHnii MHOTOTPAaHHUKOB:
[IOIIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKCHHUS TTOT00MS

O0béM MHOTOrpaHHMKA
(17 4.)

O0BEM Tenma. O0BEM PSIMOYTOIILHOTO
napaenenumnena. 3aaadn 00 yABOSHUH
KyOa, 0 KBajipaType Ky0a; 0 TpUCEKLUU
yria.

CrepeoMeTrpuueckue 3aJauu, CBI3aHHbIE
¢ 00bEMOM IPSIMOYTOJIBHOTO
napasuleenune1a.

[IpuxitagHblie 3a1a4m, CBSI3aHHbBIE C
BBIYMCIIEHHEM 00bEMa IPSIMOYTOJIBHOTO
napajuiejenunesa.

OO0BEM NpsIMOI TPU3MBI.
CrepeoMeTrpuueckue 3aauu, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOA
npusMsbl. [Ipukiiagasie 3agauu,
CBsI3aHHBIE C 00BEMOM MPSAMON PU3MBI.
Boruncnenne 00bEMOB TeN ¢ TOMOIIbIO
ornpenenéHHoro uHrerpana. O0bEM
HAKJIOHHOM MPU3MBbI, TUPAMUJIBI.
dopmyna 06bEMa MUPaMHIBL.
OTtHoleHne 00beMOB TUPAMU/] C 0OIIUM
YTJIOM.

CrepeomeTpryuecKkue 3a1a4u, CBI3aHHbBIC
¢ 00bEMaMU HAKIIOHHOHN MPU3MBI,
MUpaMHIbIL.

[Tpuxnaansle 3agaun o TeMe «O0bEMBI
TE», CBSI3aHHbBIE C 00HLEMOM HAKIIOHHON
MIPU3MBI, TUPAMMUIBI.

[Tpumenenne 00bEMOB. Brruncienue




PACCTOAHUS 1O IIIOCKOCTH

O0bémbI Tea (5 4.)

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB Te.
O06béM nunnHapa, konyca. O0bEM apa u
iomaab chepobl
[TonoOHbIE TEeNa B MPOCTPAHCTBE.
COOTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

IL1omaay MoBepXHOCTH U
00bEMBI KpPYyIJIbIX TeJ (9
4.)

O06BEM uunuHapa. Teopema 06
00BEME MPSAMOTO IUIUHIPA.
IInomanay 60KOBOM M MOJHOM
MOBEPXHOCTU UUIUHApPA Briuncienue
00BEMOB TEJI C TIOMOIIIBIO
ornpenenénHoro uHTerpana. O0bpEM
KOHYca.

ITnomaau 60KOBOM ¥ MOIHOM
MMOBEPXHOCTH KOHYCA.
CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC
C BBIUMCIIEHHEM 00BbEMOB IIIIMH]IPA,
KOHYca.

[Tpuknagueie 3agaun mo Teme «OOBEMBI




Y TUTOMIAU TTOBepXHOCTEH Teir. O0BEM
miapa u mapoBoro cexropa. Teopema 06
00béme mapa. [Lmomans chepsr.
CrepeomeTpuuecKue 3aJ1a4u, CBI3aHHbIC
C BBIUMCIIEHHEM 00BbEMOB II1apa,
IapOBOI'0 CErMEHTA, IIIAPOBOT0 CEKTOpA.
[Ipukiagueie 31241 10 TEME
«O0BEMEBI TET», CBA3aHHEBIC C 00BEMOM
mapa v miomaasio cepol.
CoOOTHOIICHUS MEXKTY TUIOIIAISIMHU
MOBEPXHOCTEH U 00bEMaMHK 1MOJOOHBIX
TelL.
[TonoOHBIC TENa B IPOCTPAHCTBE.
M3menenne o0bE€Ma rpu mo00uu.
CtepeoMeTpUUeCKHE 3a]]a4H, CBSI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB T U TIIOIIAACH
MMOBEPXHOCTEH

BekTOpbl U KOOPAUHATHI B
npoctpanctie (10 4.)

BekTop Ha MII0CKOCTH ¥ B MPOCTPAHCTBE.
CrnoxeHue ¥ BBIMUTAaHUE BEKTOPOB.
YMHOXk€EHUE BEKTOpa Ha 4Kcio. PaznoxxeHnue
BEKTOPA 10 TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio nmapamienenumnena.
Pemenue 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaMH.
IIpssMoyrosibHAs cUCTEMaA KOOPAUHAT B
npoctpaHcTBe. KoopauHATHI BEKTOpA.
[Ipocreitmue 3aga4n B KOOpAUHATAX. YTOII
MeXxay BekTopamu. CKasipHOE
[IPOU3BEIEHNE BEKTOPOB. BhI4KClIeHNE YIIIOB
MEXAY NPSMBIMHU U TUIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBII METOA NTPU
PELIEHNH T€OMETPUYECKUX 3a1a4




I[loBTOpeHME, 00001LIEHUE U
cucTeMaTu3anus 3HaHuii (7
4.)

OcHoBHbIE GHUTYPBI, (haKThI, TEOPEMBI Kypca
IUTAHUMETPHH. 3a1au¥l ITIAHUMETPUU U
METO/IbI MX PEIICHHS.

OcHoBHBIE HUTYPHI, (HaKThI, TEOPEMBI Kypca
cTepeoMeTpuu. 3a1aun CTEPEOMETPUH U
METO/IbI UX PEIICHUS

IHoBTOpEHUE, 00001IEHNE
H CHCTeMaTH3alusa
3HaHuH (22 4.)

O6o0maroriee MOBTOPEHHUE MIOHITHH U

MeTOoJ10B Kypca reometpun 10-11

KJIACCOB, CHCTEMATH3aI1s 3HAHUH.
VcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKd U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI




ITOYPOYHOE INTAHMPOBAHUE KYPCA TEOMETPUA

11 KJIACC
Ba3zoBblii ypoBeHb (34 yaca) Yray6JeHHbI ypoBeHb (68 yacoB)
KosmmuecTBo wacos ‘ Tema ypoka Tema ypoka ‘ KommuectBo wacos
Tema: Tena epawenusn (12/24)
1 genenasn
1 Cdepa u map.
YpaBHeHue chepsl. 1
CummeTtpusi cepsl 1 mapa 1
2 Hegeast
1 B3aumHoe pacnonoxenue chepbl U INIOCKOCTH
[Tnomans chepsl u ee yacTei. 1
Perenrie npukIIaqHbIX 3a/a4, CBI3aHHBIX cO chepoii U 1
[1apoM
3 Hexeas
1 MN306paxkenune cdepsl, mapa Ha mockoctr. CedeHust
chepbl
CtepeomeTpuueKkue 3a7adyd Ha JI0KAa3aTEIbCTBO U 2
BbIurciaeHue. [IpuknagHple 3amadul, CBS3aHHBIE CO
chepoit u mapom
4 Heneas
1 [unuHapudeckast moBepXHOCTh. L{umuaap
[IpssMont kpyrosoil nviuHap. [lnomans moBepxHocTH 2
[MTHH]IPA
5 nenensn
1 CedeHus MWIMHAPA
[TpukaHbIe 3a/1a49M, CBSI3aHHBIC C IFJTHHIAPOM 2
6 Henenst
1 Konyc.
Kononnueckass moBepxHOCTh. [lmomags OOKOBOM 2
[TOBEPXHOCTU KOHYCA M MOJHOMN
7 Henens
1 'Y ceueHHbII KOHYC.
1300paxkeHNs] KOHYCOB U YCEUEHHBIX KOHYCOB 2

8 nengens




CedeHust KOHyca

HpI/IKJIa,I[HBIC 3ala4yM, CBA3aHHBIC C CCUYCHUCM KOHYCa

9 HemeJs

Penrenne 3a71a4 Ha CCYHCHHUE KOHYCa

BBIYHCIICHUC.

CTepeOMCTpI/I‘ICKI/Ie 3aa4u Ha O0Kas3aTcJIbCTBO Ui

10 menens

KOM6I/IH3HI/IH TEJI BpallilCHUS MHOT'OI'PAaHHHUKOB

Paznuunple  KOMOMHAIMKM — TeN  BpalleHHS U
MHOTOTpaHHUKOB
11 Hepeas
MHOrorpaHHHK, ONMCaHHBIN OKOJIO chephl
Paznuunple  KOMOMHAIMKM — TeNl  BpalmleHHS U
MHOTOTpaHHUKOB
12 nepensn

Cdepa, BircaHHas B MHOTOTPAHHUKUJIN B TEJIO
BpaILCHUS

3agaun no TeMe «Tena 1 MOBEpXHOCTH BPALCHUS»

Tema: O0bembl Te (6/9)

13 Hemens

[Tousitiie 006 0OBEME.

Teopema 06 0ObeMe MPSIMOTO IIMJIMHIPA

14 wegens

(OCHOBHBIE CBOMCTBA 00BEMOB TEN

OITPCACIICHHOIO MHTCTpajia

BrruncieHue 00bEMOB TCI C INOMOIIIBIO

15 Hegens
O0BeM ITUITHMHAPA
CtepeoMeTpHUecKre 3a/1a4H, CBSI3aHHBIE c
BBIUMCIICHHEM 00BEMOB IMIIMHIPA
16 Henens
O0BeM KOHYyCa
CtepeoMeTpuuecKue 3a/1a4H, CBsI3aHHBIE c

BBIYHCIICHHEM 00HEMOB KOHYCA

17 Henens




O0BeM 11apa u wiomaas chepsl

[Tpuknanaeie 3agaun 1Mo TeMe «OOBEeMBI

1apOBOI'0 CCrMEHTA»

mapa,

18 Hegens

[MomoOHbBIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEKTY|
[I0NIaIIMU MTOBEPXHOCTEH, 00beMaMHU MOT0OHBIX Te

[Tpuknaaneie 3anaun no TeMe «O0BEeMbI U TUIOMIAAN

1NS210

Tema: BekTopbl M KoOpAUHATHI B ipocTpancTie (10/20)

19 Hemens

BexTop Ha IMIIOCKOCTH ¥ B IPOCTPAHCTBE

YpaBHEHHE IPSIMOUN, TPOXOIIEH Yepe3 IBE TOUKU

20 Hemeas

Co’KeHHE U BRIUMTAHHUE BCKTOPOB

HapaJIJIeJII)HBIe MNpAMBIC W IINIOCKOCTH, YTJIBI MCIKAY]
CKPCIIUBAOIHUMUCA ITPAMBIMHA

21 wenens

'YMHOKEHUE BEKTOPA HA YUCIIO

HepHeHI[I/IKy.TDIpHBIe IMPAMBIC U IIJIOCKOCTH

22 Hemeas

PasnoxeHne BeKTOpa 1o TpeM HEKOMITJIaHAPHBIM
BekTopaM. [IpaBuiio mapamnenenunena

TeopeMa 0 Tpex NepneHATKYIIpax

23 nemenas

Pemrenne 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUI
NIEHCTBUM C BEKTOPAMU

Brraucnenme JJIMH B MHOT'OT'PAaHHHUKAX

24 wenens

Hp}IMOYFOJ'IBHaSI CUCTCMA KOOPAWHAT B MPOCTPAHCTBC

dopMyna paccTOSHHUS OT TOYKH [0 IIJIOCKOCTH B
KOOD/IMHATAX.

25 Hemens

[Tpocreiimre 3a1a4u B KOOpAMHATAX

YpaBHeHHE  IJIOCKOCTH, HOpMallb, ypaBHEHUE

MJIOCKOCTHU B OTPC3KaAX




26 Henens

'Yron mexny BekTopamu. CKaJsipHOE ITPOU3BEACHHE
BEKTOPOB

BrrunciieHne yria MexJ1y BEKTOpaMu B IPOCTPAHCTBE

27 Hemens

IBeraucienme YIJIOB MCXKAY NPAMBIMU U ITIJIOCKOCTAMU

AHaTUTHYECKHE MCTOABI pacdu€Tra Yyria MCEXIAY
MMPSAMBIMHA 1 INIOCKOCTAMH B MHOT'OI'PAHHHUKAX

28 Hemeas

KoopauHaTHO-BEKTOPHBII METO/ TP PELICHUN
rEOMETPUUYECKHX 3a/1a4

HaxoxaeHnue paCCTOHHI/Iﬁ OT TOYKH OO IITIOCKOCTH B|

KyOe ¥ MpaBHIIbHOW THpaMHJIE

Tema: IloBTOpeHue, 060001IeHNEe U cUCTeMATH3aNNsl 3HaHuUii (6/12)

29 genens

OcHoBHBIE GUTYPHI, HAKTHI Kypca ITIAHUMETPUN

JIA

[[nomaa  MHOTOYTOJNIBHUKOB,  (POPMYIIBI

rioniaien, cooopaxeHus moaoous

30 Hepeas

Teopembl Kypca IMIIaHUMETPUU

IO/l CEUEHUN MHOTOTPAaHHUKOB, pa3pe3aHus Ha|
4aCTH, COOOpaKEHUSI TOT00MsT

31 uemens

3az[aq1/1 IJIAHUMETPHUU U MCTObI NX PCIICHUA

Pemenne 3agau

32 Hemess

OcHoBHBIE GUTYPBI, PaKThl Kypca CTEpeOMETPUN

I/ICTOpI/I}I Pa3sBUTHA CTCPCOMETPUHN KAK HAYKH U €€
[POJIb B Pa3BUTHU COBPEMCHHBIX HWHXCHECPHBIX U
KOMITLIOTCPHBIX TEXHOJIOTUH

33 nenens

Teopembl Kypca cTepeoMeTpHn

MHOrOrpaHHUKH, IUIOIIAA MHOTOIPaHHUKOB, HX

CCUCHUA

34 nenens




3&,[[3‘11/1 CTEPCOMETPHHN U MECTOABI UX PCHICHUA

Permenne 3anau
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