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HOACHUTEJIBHASA 3AIIUCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «MATEMATHUKA»

PaGouas mporpamma 1o yueOHOMY TipeaMeTy «MaremaTukay yriryOJIEHHOTO YPOBHS
st obywaromuxcst  10—11  kimaccoB paspaborana Ha ocHoBe DemepaibHOTO
roCyJIapCTBEHHOTO O00Pa30BaTEIbHOTO CTaHJapTa cpeaHero ooOiiero oOpa3oBaHUS, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMM, MPEIBABIIEMBIX K MaTeMaTHUYECKOMY
0o0pa3oBaHUIO, W TPAIUIUA POCCUICKOro oOpa3oBaHus. Peanuzamuss mnporpamMMbl
oOecrieunBaeT OBJIAJICHUE KITIOUEBBIMU KOMIIETCHIIUSIMU, COCTABJISIIOIIUMHU OCHOBY JUJIS
CaMOpa3BUTUA U HEMNPEPHIBHOTO O00pa30oBaHMs, LEIOCTHOCTh OOLIEKYJIbTYPHOTO,
JUYHOCTHOTO Y MTO3HABATEIBLHOIO PA3BUTHSI JIMUHOCTU O0YUAIOIIUXCSI.

B pabGoueii mporpamme yuTeHbl HJeH U TMoJoxeHUs «KoHuenuuu pa3BUTHUS
MareMaTtuueckoro ooOpa3oBanusi B Poccuiickoit ®enepaumu». B cooTBeTcTBUU C
Ha3BaHUEM KOHIICTIIMM MaTeMaTUYeCKoe OOpa3oBaHUE JOJIKHO, B YACTHOCTH, pelIiaTh
3alauyy oOecreyeHus: HEOOXOJUMOTO CTpaHE 4YHCJIa BBITYCKHHUKOB, MaTeMaTHU4YecKas
MOJATOTOBKA KOTOPBIX JIOCTATOYHA JJIsi TMPOJODKEHHS 0O0pa3oBaHUsS IO Pa3IMYHBIM
HaIpaBJICHUSIM, BKIIIOYasl MPENoJlaBaHue MaTEeMaTUKW, MAaTEMAaTUUYECKUE MCCIIEAOBaHUsA,
paboTy B chepe UHPOPMAIMOHHBIX TEXHOJIOTUH U Ap., a TAKXKE 00ecreueHus sl KaxkKa0ro
oOyyJaromerocss BO3MOXKHOCTH  JOCTHDKCHHUST ~ MaTeMaTHYEeCKOW  TMOJATOTOBKU B
COOTBETCTBHUH C HEOOXOAMMBIM €My YpOBHEM. FIMEHHO Ha pellleHne dTUX 3a/1a4 HaleIeHa
[Tpumepnas paboyast mporpaMma yriryOJa€HHOTO YPOBHS.

B smoxy mudpoBoii Tpanchopmaimu Bcex cdep UYeT0BEUSCKOM AeATECIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM  YEJIOBEKOM 0€3  XOpolIei
MaTeMaTUYECKOU MOJATOTOBKU. DTO OOYCIOBIEHO TEM, UYTO B HAIlld JHU PACTET YMCIIO
CIEMAIBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MATeMaTUKU: U B
chepe IKOHOMUKH, U B OU3HECE, U B TEXHOJIOTMYECKUX 00JIACTAX, U TaKe B TYMaHUTAPHBIX
chepax. Takum oOpa3zoMm, Kpyr oOydaroumuxcs, sl KOTOPbIX MaTeéMaTHKa CTaHOBUTCS
3HAYUMBIM MPEIMETOM, PYHIaMEHTOM 00pa30BaHus, CYIIIECTBEHHO paciupseTcs. B Hero
BXOJSIT HE TOJBKO oOOydarwImmuecs, TIUIAHUPYIONIUE 3aHUMAThCAd TBOPYECKON U
HCCJIEIOBATENbCKOM paboToil B oOmactu wmartemaTukd, uHopmaTuku, Qu3uKw,
SKOHOMMKH U B IPYTHX 00JaCTAX, HO M T€, KOMY MaTeMaTHKa HY>KHa JJIsl UCTIOIb30BaHUs
B npodeccusix, He CBA3aHHBIX HEMOCPEJICTBEHHO C HEH.

[IpuknanHas 3HAYUMOCTH MaTEMATHKU OOYCJIOBJIEHAa TEeM, 4YTO €€ MpeaMeToM
SABJISIOTCS YHIAMEHTAJIbHBIE CTPYKTYpPhI HAILIETO MUpPA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJTMYECTBEHHBIC  OTHOIICHUS, (YHKIMOHAIBHBIE 3aBUCHUMOCTH ¥  KaTErOpUHU
HEONpPEAEIEHHOCTH, OT MPOCTEUIINX, YCBAUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, /0
JI0OCTaTOYHO CIIOKHBIX, HEOOXOIUMBIX JIJISI PA3BUTHS HAYYHBIX M TEXHOJIOTUYECKUX UICH.
be3 KOHKpETHBIX MaTeMaTUYeCKUX 3HAHUW 3aTPYJHEHO T[OHMMAaHWE MPHUHITUIIOB



YCTPOMCTBA M HCIIOJIb30BAHMSI COBPEMEHHON TEXHHUKHU, BOCIPUATHE M WHTEPIPETALHS
pa3HOOOpa3HOM  COLMAIbHOW, DKOHOMHYECKOW,  MOJUTHYECKOW  uHOpMaIuu,
Manod(p(deKTUBHA TOBCEAHEBHAsI MpaKTHYecKas [esATeNbHOCTh. Bo MHoOrmx cdepax
po(heCCUOHATIBHON 1EATEIBHOCTH TPEOYIOTCSI YMEHHUSI BBIIOIHATH PACUETHI, COCTABIIATH
QITOPUTMBI, TNPUMEHATH (OPMYNBI, MPOBOAUTH TE€OMETPUUYECKUE H3MEpPEHUs U
IOCTPOEHUS, YNTATh, 00padaThIBaTh, MHTEPIPETUPOBATH U MPEICTABIIATH HH()OPMALIKIO B
BUjEe TaOJMI, [UarpaMM U rpaukoB, IOHUMATh BEPOATHOCTHBIM XapakTep CiydyalHbIX
COOBITHH.

OAHOBpPEMEHHO C pacHIMpeHueM cdep MPUMEHEHHUS MaTEeMaTHKH B COBPEMEHHOM
oOmiectBe BcE Ooyiee BaXXKHBIM CTAaHOBUTCA MAaTEeMAaTUYECKUN CTWJIb MBIIIICHHUS,
IIPOSIBJISIFOIMICS B ONPENECIEHHBIX YMCTBEHHBIX HaBBIKaXx. B rmpomecce u3ydeHUs
MaTEeMaTHKU B apceHall IPUEMOB U METOI0B MBIIIUIEHHUS YEJIOBEKA €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCA MHAYKUUSA U AeNyKUus, 0000IIeHHe U KOHKpETH3alus, aHalu3 U CUHTE3,
KjJaccupuKaluus UM CHUCTeMaru3auus, aOcTparupoBaHue © aHanorus. OOBEKTHI
MaT€MaTUYECKUX YMO3AKIIOYEHUH, TMpaBuila HUX KOHCTPYHPOBAHUSA PACKPHIBAIOT
MEXaHU3M JIOTUYECKUX IMOCTPOCHUI, CHOCOOCTBYIOT BBIPA0OTKE YMEHUS (hOPMYIUPOBATH,
000OCHOBBIBaTh M JIOKa3bIBaTh CYKIEHHUSA, TEM CaMbiM (DOPMHUPYIOT JIOTHYECKUN CTUIIb
MbIIUIEHHd. Beaymas pojib  NPUHAUICKAT MaTeMaTuke B (POpMUPOBaHUHU
QITOPUTMUYECKON KOMIIOHEHTHI MBILIUIEHUS M BOCIUTAHUU YMEHUW JIEHCTBOBATh I10
3aJlaHHBIM QJITOPUTMAaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYUpPOBAaTh HOBBHIE. B
MPOLIECCE PELIEHUS 3a]Ja4 — OCHOBBI JJI1 OpPraHu3aluu yueOHOM 1eATeIbHOCTH Ha ypOKax
MaTE€MaTUKU — PAa3BUBAIOTCS TBOPUYECKAs M MPUKIIA/IHAS CTOPOHBI MBILLIJICHUS.

OOyueHue maremaTHKe Ja€T BO3MOXKHOCTh pa3BUBATh Y Y4YalllUXCAd TOYHYIO,
palMOHAIBHYI0O M WH()OPMATUBHYIO peyb, YMEHUE OTOUpaTh Haubosiee MOIXOISIINE
A3BIKOBBIE, CHMBOJIMYECKHE, TpaduuecKkue CpeacTBa JUIsl BBIPAKEHUS CYKIECHUU U
HaIJISITHOTO UX MPEICTaBICHUS.

HeoOxoauMbpIM KOMIIOHEHTOM OOIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBaHHUU
ABJIIETCS 0011Iee 3HAKOMCTBO C METOAaMH MO3HAHUsI AEMCTBUTEIBLHOCTH, MIPEICTABICHHE
O TpeIMeTe W METOJE MAaTeMaTHKW, €ro OTJIMYUAX OT METOJOB €CTECTBEHHBIX H
I'YMaHUTAPHBIX HAYK, 00 0COOCHHOCTSX MPUMEHEHN MAaTEMATUKH JUIsl PEIICHHS] HAyYHBIX
Y MPUKIIaHBIX 3a7a4. TakuMm 00pa3om, MaTeMaTHYecKoe 00pa30BaHNE BHOCUT CBOM BKJIA
B (hpopmupoBaHue 0011l KyJIbTypbl YeJIOBEKA.

N3ydyeHnne mareMaTuku CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHMIO YEJIOBEKa,
IIOHUMAHUIO KpPAacOThl W M3SIIECTBA MAaTEMATHYECKUX PACCYKIEHUW, BOCHPHUITHIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUHU.

HEJIM U3YYEHUA YYEBHOI'O ITPEJIMETA «MATEMATHUKA»
[TpuopurernpiMu HensaMu o0yueHust MaremaTke B 10—11 kinaccax Ha yriayOn€HHOM
YPOBHE IIPOJOJIKAKT OCTaBATHCS:



e (hopMHpOBaHUE LIEHTPAIbHBIX MAaTEMaTHYECKUX MOHATHN (YUCIO, BEIWYUHA,
reoMeTpuueckas Gurypa, mepeMeHHas, BEposITHOCTh, (PYHKIIMS, TPOU3BOAHAS, HHTETpa),
00ecreynBaoIIMX MPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHUS
oOyyJarommxcs;

® [I0/IBEJICHUE YYAIlIUXCs HA JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTEeMaTHKd M OKPY)KAIOIIET0 MHpa, MOHUMAaHHWIO MaTeMaTHKW Kak 4YacTh OOIIel
KYJbTYpbI UEJIOBEYECTBA;

® Da3BUTHE MWHTEJUIEKTYaJbHbIX M TBOPYECKMX CIOCOOHOCTEW  yyamluxcs,
MO3HABATENILHON AKTHUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUW, KPUTHUUYHOCTH MBIILUICHHUS,
MHTEpeca K U3y4CHUIO0 MaTEMaTHKH;

e (hopmupoBaHHe (PYHKIIMOHATHHOH MATEMaTHUYECKOH TPAMOTHOCTH: YMEHUS
pacrmo3HaBaTh MaTEMaTHYECKHE AaCMEKThl B PEANbHBIX XU3HEHHBIX CUTYallUAX WU TPH
W3YYEHUHU APYTUX YUeOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN,
dbopMyIUpoBaTh MX Ha S3bIKE MAaTEMaTHKHM M CO3/JaBaTh MaTEMaTUYECKHE MO/IENH,
MPUMEHSATh OCBOCHHBI MaTeMaTUYeCKW ammapar JJid  pelieHus IMPaKTHKO-
OpUEHTHUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATH U OIEHUBATH MMOTYYECHHBIC PE3YIIbTaThI.

OCHOBHBIE TMHUU COJIep>KaHUs Kypca MateMaTuku B 10 —1 1kimaccax yriny0inéHHOro
ypoBH: «Yucna W BBIUUCIEHUS», «Auredpa» («Anredpandeckue BBIPAXKECHUS»,
«YpaBHeHUs M HepaBeHCTBa»), «Hauama maTemMatmueckoro anammza», «l'eomerpus»
(«'eometpuueckue GUTyphl U UX CBOMCTBaY, «3MepeHrne TeOMEeTPUIECKUX BEIIUUUHY ),
«BeposTHOCTh M cTaTUCTHKa». JlaHHBIE JIMHUM DPA3BUBAIOTCS IMApaJUICIbHO, KaXKIas B
COOTBETCTBUHM C COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCHMO OJHAa OT JPYTOii, a B
TECHOM KOHTakTe U B3auMmonencTBuu. Kpome 3Toro, umx oOBEAMHSIET JOrHMYecKast
COCTaBJISIIOLIAsl, TPAAMIMOHHO TpPUCYIas MaTeMaTUKe M TMPOHU3bIBAIOIIAsl BCE
MaTeMaTU4YeCKHe Kypchl U coJiepkaresibuble TuHUuU. ChopMynrpoBaHHoe B DeieparbHOM
rocyJIapCTBEHHOM 00pa30BaTEeIbHOM CTaHJApTe CpPEIHEro oO0mero oOpa3oBaHUs
TpeOOBaHUE «YMEHHE ONEPUPOBATH TOHATUAMH: OIPEICICHHE, AKCUOMa, TEOpeMa,
CJIEJICTBUE, CBOICTBO, MPU3HAK, 10KA3aTEICTBO, PABHOCUIIbHBIE (DOPMYIMPOBKU; YMEHNE
dbopMynpoBaTh 00paTHOE M MPOTHUBOIOJIOKHOE YTBEPKICHHE, IPUBOAUTH NMPUMEPHI U
KOHTPIPHUMEPHI, HUCIOJB30BAaTh METOJ MaTEMaTUYECKONW HWHIAYKIUW; TPOBOIUTH
JI0Ka3aTeNIbHbIE  PACCYXACHUS TMpU pEHIeHUH 3a7a4, OLEHUBATH JIOTUYECKYIO
MPaBUIILHOCTh PACCYKICHUI» OTHOCUTCA KO BCEM Kypcam, a (GOPMHUPOBAHUE JIOTUYECKUX
YMEHUH pacrpejensercs Mo BCeM rojaM oOOy4YeHUsI Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus.

MECTO YYEBHOTI'O ITPEJIMETA «<MATEMATHUKA» B YYUEBHOM IIJIAHE

B cootBerctBUM ¢ @DenepalibHBIM  TOCYJApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHAAPTOM CpPEIHEro OOIero o0pa3oBaHHWS MaTeMaTHKa SBISETCS 005S3aTeTbHBIM
npeIMeToM Ha JaHHOM ypoBHe oOpaszoBanus. Hacrosimeidt Ilpumepnoii paboueii
IporpaMMoil MpeaycMaTpuUBaeTCs HU3ydeHue yueOHoro mnpeamera «Martematuka» B



pamkax TpEX Y4eOHBIX KypcoB: «AnreOpa W Hauyajda MaTEMaTHYECKOrO aHaln3ay,
«l'eomerpus», «BeposTHOCTP M cTatUCTHKA». POPMHUPOBAHUE JIOTHYECKUX YMEHUU
OCYULIECTBJISIETCS HA MPOTSHKEHUU BCEX JIET O0YYEHUs B CTapllIel IIKOJE, a 3JIEMEHTHI
JIOTHKHU BKJIFOUAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIE KYPCOB.

B Vuebnom miane Ha u3ydeHue maremaTuku B 10—I11kmaccax Ha yriyOiaéHHOM
YpOBHE OTBOJUTCS 8§ YUEOHBIX YACOB B HE/IEIIO B TEUEHUE KAXKIOTO rojia 00y4eHusi, BCETO
560y4eOHBIX YaCOB.

TemaTnueckoe MIaHUPOBAHUE YUYEOHBIX KYPCOB M PEKOMEHIYEMOE pacIlpeaesIieHue
y4eOHOTrO BpEMEHH Ui HW3YYECHHUS OTHAEIbHBIX TEM, MPEAJIOKEHHbIE B HACTOSIICH
nporpamme, HaJio pacCMaTpUBaTh KaK NPUMEPHBIE OPUEHTUPBI B IIOMOIb COCTABUTEIIIO
aBTOPCKOM pabouell mporpaMMBl, U MPEX/E BCEro yUUuTeN0. ABTOp paboyeil mporpaMmmbl
BIIPABE YBEJIMYUTHh WM YMEHBIIUTH MPEIJIOKEHHOE YHUCIO Y4eOHBIX YacOB Ha TEMY,
9YTOOBI YIIIYOUTHCS B TEMaTHKYy, 3aWHTEPECOBABIIYI0 OOYYAIOIIMUXCS, WM HAIpPaBUTh
yCWIHS  Ha  NpPEoAOoJeHue  3aTpyaHeHuid.  JlomycTHMO — Takke  JIOKaJIbHOE
nepepacnpeeieHue U MEePecTaHOBKA 3JIEMEHTOB COJEP)KaHMUSI Kypca BHYTPU JAHHOTO
KJ1acca.

KonuyecTBO mpoBepoUYHBIX padOT (TEMAaTUYECKUA U UTOTOBBIM KOHTPOJIb KauecTBa
YCBOCHHMS y4eOHOro Marepualia) U UX TUM (CaMOCTOSITEIbHbIE U KOHTPOJBHBIE PA0OTHI,
TECThI) OCTAIOTCA Ha YCMOTPEHUE YUUTETIS.

Taxke yuuTenb BIpaBe YBEIUYWUTh WM YMEHBIIUTh YHCJIO Y4YE€OHBIX YacoB,
OTBEJIEHHBIX B paboueil mporpamMMe Ha O0O0OIIEHHE, TOBTOPEHHE, CHUCTEMATH3aIIHIO
3HaHUM oOyuwaromuxcsi. EQUHCTBEHHBIM, HO NPHUHIUIHAIBHO BaXHBIM KpPUTEPUEM
ABJISIETCS TOCTUKEHUE Pe3yJIbTaTOB OOYUEHHMs], YKa3aHHBIX B HACTOSALIEH NpOrpaMMe.

IINTAHUPYEMBIE PE3YJIbTATbBbI OCBOEHUSA YYEBHOI'O
HNPEAMETA «MATEMATHUKA»

OcBoenue yuebHoro npeamera «MareMaTukay J0HKHO 00eCeYnBaTh TOCTHKCHHE
Ha YPOBHE CPETHETO O0IIeT0 00pa30BaHusI CICTYIONINX JHYHOCTHBIX, METAPEIMETHBIX 1
MPEMETHBIX 00pa30BaTeIbHBIX PE3yJbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3yJbTaThl  OCBOEHUS  MPOTPaMMbl  y4eOHOTO  TpeameTa
«Marematuka» XapaKTepu3yITCs:
['pak/iaHCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3UIMU OOYYAIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCHUMCKOTO OOIIEeCTBa, MPEJACTABICHUEM O MAaTEMAaTHUYECKHX



OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUM, TPOIEAYP TPAKIAHCKOTO
oOiiecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aUMOJECHCTBOBATh C COLIMATbHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH U Ha3HAYCHHUEM.

[laTprOTHYECKOE BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON TIpakAaHCKOM MJIEHTUYHOCTH, YBaXKEHUS K
OPOLLIOMY M HACTOSIIIEMY POCCHUHWCKON MATEMATHUKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUICKUX MATEMATHKOB M POCCHICKOW MaTEMaTHYE€CKOM IIKOJbI, K
WCIIOJIb30BAaHUIO ATHX JOCTHKEHHUN B JPYTUX HAyKax, TEXHOJOTHUSX, chepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja; CPOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, D3TUYECKOTO IMOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTH)KEHUW HAyKM U JIEATENIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OyIyILIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYasg OSCTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, PEUICHUN, PacCCyKIACHUN; BOCHPUMMYUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

dusnueckoe BOCOUTAHUE:

c(hOPMHUPOBAHHOCTBHIO YMEHHUS IPUMEHITh MaTEMaTHUUYCCKHE 3HAHHUS B MHTEpEcax
3I0pPOBOTO W 0O€30IMacHOro obpasa JKHW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (30pOBOE THTAaHHWE, COAIAHCHPOBAHHBIM PEXKUM 3aHATHH M OTIbIXA,
peryispHas pu3nyeckas akTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUS TPH 3aHATHSIX
CIIOPTHUBHO-03/I0POBUTEIHHON IEATCTLHOCTBIO.

TpynoBoe BoCIUTAHUE:

TOTOBHOCTBIO K TpPYyIy, OCO3HAHHWEM IIEHHOCTH TPYAOTIOOUS;, WHTEPECOM K
paznu4YHbBIM cepaM nmpodhecCuOHATBHOM IeATeTbHOCTH, CBA3aHHBIM C MATEMATHKOMN U €&
MPWIOKEHUSIMHA, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymiel npodeccuu u
pean30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMy OOpa30BaHHMIO M CaMOOOpPa30BaHUI0 HA TMPOTSHKCHUM BCEH KU3HU;
TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHUM MPAKTHYCCKUX 3a/1a4 MaTEMaTHICCKOMN
HaIPaBJICHHOCTH.

DKOJOTMYECKOE BOCIIUTAHHUE:

C(hOPMHUPOBAHHOCTHIO  JKOJIOTMUECKOW  KYJbTYphl, TOHUMAHUEM  BIUSHHUS
COLUAIIBHO-9KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMAIIBHON CpEIbl,
OCO3HaHMEM TJIOOATBHOTO XapaKTepa »SKOJOTUUYECKHX MPOOJIeM; OpUEHTAlUeH Ha
MPUMEHEHNE MATEeMaTUYECKUX 3HAHWUW I PEIICHUS 3a1ad B O0JacTH OKPYKAIOIICH
Cpeabl, IUIAHMPOBAHUS TMIOCTYNIKOB M OLEHKM HX BO3MOXHBIX MOCIEICTBUN IS
OKPY’KArOLIEH CPELBI.

L{eHHOCTH HAYYHOIO NMO3HAHUS:




Cc(OPMHUPOBAHHOCTHIO MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUEM MAaTeMAaTHUYECKON HAayKH Kak
cdepbl 4eToBEUECKON NESTEIBHOCTH, STANOB €€ Pa3BUTHS M 3HAYMMOCTH IS Pa3BUTHUSA
[UBIJIN3AIMH; OBJIAJCHUEM S3bIKOM MaTeMaTHKH U MaTeMaTHYeCKOH KyJIbTypoul Kak
CpPEACTBOM  TO3HAaHUS  MHpa; TOTOBHOCTBIO  OCYWIECTBIISAITh  NPOCKTHYIO |
MCCIIEIOBATENBCKYIO NEATENFHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3yJbTaThl OCBOCHHS IIPOrpaMMbl  y4eOHOro Tmpeamera
«MaremaTuka» XapaKTEepU3YIOTCS OBJAJICHUEM VHUBEPCATbHLIMU NO3ZHABAMETbHbIMU
OelicmeusiMU, YHUBEPCAIbHbIMU KOMMYHUKAMUBHBIMU OCUCMBUAMY, VHUBEPCAIbHLIMU
PezynamueHbIMU OelucCmEUIMU.

1) Vuusepcanvuvie nosnasamenvuwie Oeticmsusi, obecneuusarom @opmuposaHue
0a308bIX KOCHUMUBHBIX Npoyecco8 ooyuawowuxcsa (0ceoeHue Mmemooo8 NO3ZHAHUS
OKPYIHCAIOWe20 Mupa; npumMeHeHue 102udeckux, Ucciedo8amenbckux onepayuil, ymeHui
pabomams ¢ ungopmayueii).

ba3oBbi€ JTIOrMYeCKUE JCHCTBUS:

® BEISBIIATH W XapaKTepU30BaTh CYIIECTBEHHBIC IMPU3HAKKM MAaTEMAaTHYCCKUX
00BEKTOB, TOHATHH, OTHOIICHUA MEXIY MOHATHAMU; (HOPMYIHPOBATH OIMPEIACITCHUSI
MOHSATUH; YCTaHABIHMBATL CYIIECTBCHHBI MPHU3HAK KIaCCU(UKAIMKM, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIH3A,;

® BOCIIPUHUMATH, HOPMYITUPOBATH U IPEOOPA30OBBIBATE CYXKICHUS: YTBEPIUTEIbHBIC
W OTpHUIIaTeIbHBIC, CTUHUYHBIC, YACTHBIC U 00IINE; YCIIOBHEIE;

® BBIABIIATh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOPEUYHS B
(dakTax, JaHHBIX, HAOIIOICHUSIX U YTBEPKICHUSX; TIpEIaraTh KPUTEPHUH JIJIsl BBISIBIICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

e JieNlaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JACHYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

& TIPOBOJUTH CaMOCTOSATEIHLHO JIOKAa3aTeIhCTBA MATEMAaTHYCCKHUX YTBEPKICHUH
(npsiMble ¥ OT TPOTHBHOTO), BBICTPAMBATh APTyMEHTAIMIO, MPUBOAWTH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY>KJICHHSI U BBIBO/IBI;

® BBIOMPATH CIIOCOO perieHus: ya4eOHoM 3a1a4u (CpaBHUBATh HECKOIBKO BapUAHTOB
pericHus, BEIOMpATh HanOoJee MOAXOMSIINNA ¢ Y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciie10BaTENbCKUE IEUCTBUSL:

® HCIIOIK30BaTh BOMPOCHI KaK MCCIENOBATEIBCKUM WHCTPYMEHT TIO3HAHUS;
bopMyIUpOBaTh BOMPOCH], (PUKCHUPYIONIME MPOTHBOpEUYHe, MpoOjIeMy, yCTaHABIUBATH
MCKOMOE U JIaHHO€, (DOPMHUPOBATh TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3HIINIO, MHEHUE;



® [IPOBOJINTHh CAMOCTOSTEIHHO CIUIAHUPOBAHHBINA JKCIEPUMEHT, WCCIEOBAaHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBJICHUS, IIpollecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXITy 00beKTaMu, IBJICHUSMH, IIPOIIECCAMH;

® CaMOCTOSITCIIBHO (pOPMYJIMPOBaTh OOOOIMIEHUS M BBIBOABI IO pe3yJbTaTaM
MIPOBEICHHOTO HAOJIO/ICHUSI, WICCIICIOBAHUS, OIEHWBATH JOCTOBEPHOCTH TMOTYyYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIICHNUI;

® [IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIrecca, a TakKe BBIIBUTATH
IIPEIIOI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ madopmMalmen:

® BBIABJIATH ACPUIMTH UHOPMALIUK, JaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOIIPOC
U JUTS peUIeHUs 3a]1a4H;

e BHIOMpaTh MH(OPMAIMI0O M3 HCTOYHUKOB paA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTEMAaTU3UPOBaTh W HHTEPIPETUPOBATH MHPOPMALUIO PANIUYHBIX BHUJIOB U (OpM
IIPEICTABIICHMS;

® CTPYKTYpUpOBaTh HMH(POPMALIMIO, TPEACTaBIATh €€ B pa3IU4HbIX (QopMax,
WJUTIOCTPUPOBATH IPAPUUECKU;

® OLICHMBATh HAJAEKHOCTh MHPOPMALMU MO CAMOCTOSITENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvnvie KOMMYHUKQMUGHbLE oelicmaus, obecneuusaiom
CcOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00VUAIOUJUXCSL.
Oob1ienue:

® BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHS B COOTBETCTBUU C YCJOBHSIMH U
HEeJISIMH OOLIEHHMSI; SICHO, TOYHO, IPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS 10 XOJy PEIICHHs 3a/Jaud, KOMMEHTUPOBATH
ITOJTyYEHHBIN PE3YJIbTAT;

e B Xxo/e¢ OOCYXJCHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBHI,
npo0JieMbl, pelaeMol 3ajjaud, BBICKA3bIBaTh WJICH, HAICJIEHHbIE Ha MOWCK pPEIICHUS;
COTOCTABJIATh CBOU CYXKJICHHA C CYXICHUSAMHM JPYTrUX YYaCTHHKOB JHAJiora,
oOHapy>XHUBaTh pa3IudUe U CXOJACTBO MO3UIMI; B KOPPEKTHOU (popme GpopMynnpoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;

® MIPE/ICTABIATh pPE3yJbTaThl PEUICHHs 3a/add, JKCIEPUMEHTA, HWCCIEIOBaHMUS,
MPOEKTa; CAMOCTOSITETLHO BEIOUPATh (DOPMAT BHICTYIUICHHUS C YUETOM 3a]1a4 MPe3eHTAIUH
¥ 0COOCHHOCTEH ayIUTOPUHU.

CoTpyIHUYECTBO:

® TOHMMATb U UCTIOJIH30BATh MPEUMYIIECTBA KOMAaHAHON U MHANBUAYAIbHON PabOThHI
IIPU PEILICeHUU YYEOHBIX 3a/1a4; MPUHUMATD 11€JIb COBMECTHOM A€ TENbHOCTH, INIAHUPOBATh
OpraHu3allii0 COBMECTHOW paboThl, pachpelnesiTh BHIbI paldOT, J1O0rOBApUBATHCH,
00CyX/1aTh MPOIIECC U Pe3yIbTaT pabOThl; 0000IIaTh MHEHUSI HECKOIBKUX JIFO/ICH;



® y4acTBOBaTh B TPYyMNNOBHIX (popmax paboTel (0OcyxaeHus, 0OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBD» U T.I1.); BBIIIOJHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU
JCUCTBUS C JPYTUMU WiIeHAMH KOMaH/bl; OI[CHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIWI
HPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUA.

3) Vuusepcanvuvie pezynamuenvle Oeticmsus, obecneuusaiom @GopmMuposarue
CMBLCIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTIU.
Camoopraau3anus:

® COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3aJayd, BBIOMpPATh CHOCOO pEIICHUS C
y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh W
KOPPEKTHUPOBATh BApUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb:

® BIIQJICTh HABBIKAMHU ITO3HABATEIBHON pe(IEKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBU W MBICIUTEIBHBIX IPOIECCOB, WX pe3yJIbTaTOB; BIAJETh CIIOCOOAMH
CaMOMPOBEPKH, CAMOKOHTPOJI IMpollecca M pe3yjbTaTa pPEIICHUs MaTeMaTHYeCKON
3aJlauu;

® [IPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUM 3aa4H,
BHOCHUTh KOPPEKTHUBBHI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, TAaHHBIX,
HalJIEHHBIX OIMMUOOK, BEISBJICHHBIX TPYIHOCTEH;

® OIICHUBATb COOTBETCTBUE PE3yJIbTaTa IEIM M YCJIOBHUSIM, OOBSCHATH MPUUUHBI
JOCTIKEHUS WIIA HEIOCTUKEHUS PE3YJIbTATOB JICSITEIIbBHOCTH, HAXOUTh OIINOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIe pe3ynbTaThl OCBOeHUs Paboueld mporpaMmbl IO MaTEMaTHKE
MPEJCTaBICHbl MO ToJaM O0y4YeHHUsI B paMKaX OTIEJbHBIX KYpCOB B COOTBETCTBYIOIIMX
paznenax Hacrosuien [[porpaMmsl.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

['eomerpust sBHsSETCA OMHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHHUs, TaK Kak oOecre4rMBaeT BO3MOXXHOCTb  HW3YYEHHS  JAUCIUILIINH
€CTECTBEHHOHAYYHOH HAIIPaBJICHHOCTH M TIPEIMETOB T'yMaHUTAPHOTO MUKIa. [I0CKOJIBKY
JIOTUYECKOE MBINUICHHEe, (OpMUPYEMOe TPH HM3YYCHHH OOYYaIOIIUMHCS TOHSITHHHBIX
OCHOB TE€OMETPHH, IIPH JOKA3aTCIBCTBE TEOPEM M IOCTPOCHUHU ICITOYKH JIOTHUCCKUX
YTBEPKICHUH TP PEIICHUHA T€OMETPUIECKUX 3a/1a4, YMEHNE BBIIBUTATh U ONIPOBEPraTh
TUTOTE3bI HETIOCPEICTBEHHO HCIIONIB3YIOTCS MPU PEIICHUH 337a9 €CTeCTBEHHOHAYYHOTO
IIUKJIA, B YACTHOCTH (PU3UYECKUX 3ajad.



Llenp ocBoenust mporpammbl yueOHOTO Kypca «['eomerpusi» Ha yrayOnéHHOM
YpPOBHE — pAa3BUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH OOyYaromuxcsi NpU H3YYEHUU
reOMETPUH, KaK COCTaBJISAIONICH mpeaMeTHon obmactu «MaTtematuka u uH(OpMATHKAY
yepe3 o0ecredeHre BO3MOXKHOCTH IMPUOOPETEHUsT U MCIIONb30BAHUS 0oJiee TIyOOKHX
reOMETPUUYECKUX 3HAHUN U JIEHCTBUM, CHEIU(PUUHBIX T€OMETPUHU, U HEOOXOIUMBIX AJIs
YCIIEITHOTO  MPO(PECCHOHAIIBHOTO  00pa30BaHUSA, CBS3aHHOTO C  HCIOJIb30BAHUEM
MaTEMaTUKH.

[IpuopuTeTHBIMU 3aJayaMH Kypca TE€OMETpPUM Ha YINIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISFOTCS:

® pacUIMpEHUE IMPEACTABICHUS O TEOMETPUM KaK 4YacTM MHPOBOM KYJIbTYpPHl H
(GbopMHpOBaHNE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

e popMHUpoBaHUE NPEICTABICHHS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEUIIUX
MAaTEMaTUYECKUX MOJENAX, ITO3BOJLIIOIIMX ONKUCBHIBAaTh M H3ydaTh pPa3HbIC SBICHUS
OKPY’KAIOLIEr0 MHpA; 3HAHWE MOHATHMHOrO amnmapara mo paszaeiny «Crepeomerpus»
IIKOJIBHOTO Kypca Fr€OMETPHH;

e popMupoBaHUE yMEHHS BIaJ€Th OCHOBHBIMHU TOHSATUSMHU O MPOCTPAHCTBEHHBIX
¢urypax ¥ UX OCHOBHBIMH CBOMCTBaMH; 3HaHHE TeopeM, (HOpMylT U YMEHHE HX
IPUMEHSTh, YMEHHUs [OKa3blBaTh TEOPEMbl M HAXOAWUTh HECTAaHAAPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

o (popMHpOBaHME YMEHUS PACIIO3HABATh HA YEPTEXKAX, MOACISIX U B PEATbHOM MUPE
MHOTOTPAaHHMKH U T€JIa BPAILEHUs]; KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIH;

e pOpMHUpPOBAHME TIOHMMAaHUS BO3MOXXHOCTH AKCHOMATUYECKOrO0 TOCTPOCHHUS
MaTeMaTHYECKUX Teopuil; (opMHpOBaHME MOHMMAHHUS POJIM AKCUOMAaTUKU TIpU
MIPOBEJICHUHU PACCYKICHUN;

e popMupoBaHHME YMEHHUS BIAJETh METOJaMH JOKa3aTelIbCTB U aJITOPUTMOB
pelIeHNs; YMEHHs UX IPUMEHSATh, NPOBOAUTH JI0KA3aTENIbHBIE PACCYKIECHHUS B XOJIE
pelIEHNsT CTEPEOMETPUYECKUX 3aJad M 3a4a4 C NPAKTHYECKUM COAEPKAHUEM;
(dbopMHUpOBaHUE MPEICTABICHUS O HEOOXOAMMOCTH JO0KAa3aTelIbCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHHM M POJM AaKCMOMATHKM B TNPOBEACHUM IEAYKTHBHBIX
paccyXICHUN;

e Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyuarouxcsi, M03HaBaTeIbHONU aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHHM, KPUTUIHOCTH
MBILUIEHUS, UHTEPECa K U3YUEHUIO TEOMETPHH;

e popMupoBaHue GYHKINOHATBHOU IPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU: YMEHHUS
pacno3HaBaTh NPOSBICHUS T€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaJIbHBIX JKU3HEHHBIX CUTyallMsIX M NpPU HU3YYEHUM JAPYTUX Y4YEOHBIX IPEIMETOB,
IIPOSIBJICHHS 3aBUCHMOCTEN M 3aKOHOMEPHOCTEW, MOJEIIMPOBAHMS PEAIbHBIX CUTYyalUH,
MCCIIEIOBAHNS IOCTPOCHHBIX MOJIEJIEN, HHTEPIPETALMHU NIOJIYYEHHBIX PE3YyJIbTATOB.



OcHOBHBIE cojnepkaTelbHble JUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«IIpssMpIe M TUIOCKOCTM B NpPOCTpaHCTBE», «MHOrorpaHHukm», «Tema BpameHus»,
«BeKTOopsl 1 KOOPIMHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBanHoe B DenepalbHOM TOCYAAPCTBEHHOM 00pa30oBaTEIbHOM
CTaHjapTe cpeAaHero oOmero oOpa3oBaHusi TpeOOBaHHE «YyMETh ONEPUPOBATH
MOHATUSIMU», PEJIECBAHTHBIX T€OMETPUM Ha YriyOJIEHHOM ypoBHE 00yueHus B10—I11
KJIaccaX, OTHOCUTCS KO BCEM COJEp>KaTelIbHbIM JIMHUSIM Y4eOHOro Kypca, a
dbopMUpOBaHHE JOTHUYECKUX YMEHUN paclpeAenseTcss He TOJBKO MO COAep KaTeIbHbIM
JUHUSAM, HO W 1o Tomam oOydeHus. Coxaepxkanue oOpa3oBaHHs, COOTBETCTBYIOIIEE
npeIMeTHBIM  pe3yinbraTaM  ocBoeHus  [IpumepHoil  paboueit  mporpammsi,
pacnpeesEHHBIM 10 roj1aM 00yUYeHUs], CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, IPUHIUIHAIBHBIM BOIIPOCaM 00yYarouirecst o0pamaiich HEOAHOKPATHO. DTO
IIO3BOJISIET OpPraHW30BaTh OBJIAJICHUE TE€OMETPUYECKHUMH TOHATHSIMU M HAaBBIKAMH
MOCJIE0OBATEIBHO U IMOCTYIATENbHO, C COOJIIOACHUEM MPUHIMUIA MPEEMCTBEHHOCTH, a
HOBbIE€ 3HAaHMS BKIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPUYECKUX MPEICTaBICHUN
oOy4Jaronuxcsi, pacIupss u yriryossas e€, 00pas3ys MpOYHbIE MHOKECTBEHHbBIE CBSI3U.

[lepexo K M3y4EHUIO TEOMETPUHN Ha YIrayOJIEHHOM YPOBHE NO3BOJISIET:

— CO3/aTh YCJIOBHS IS U PepeHranuy 00yyeHus, IoOCTPOSHHS HHIUBUIYalbHBIX
o0pa3oBaTeNbHbIX MPOTPAMM; OOECHEYUTh YrIyOJIEHHOE H3yUYeHHE TEeOMETPUH Kak
COCTaBJISItONIEH yueOHOoro nmpeamera «MaremaTukay;

— MOATOTOBUTh OOYYAIOIIMXCS K MPOJOJDKEHHUIO M3YyYEHUS MaTeMaTHKH C y4ETOM
BbIOOpa Oyaymied mnpodeccun, obecnedynBas MPEEMCTBEHHOCTh MEXAY OOIUM U
npodeCCUOHATIBHBIM 00pPa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B YueOHoM niaHe Ha uzydeHue yriyon€éHHoro kypca reomerpuu B 10—11 kmaccax
OTBOJIUTCA HE MEHee 3 y4eOHbIX 4acOB B HEJNENIO0 B TEUEHHE KAXKIOro rojaa oOydeHws,
BCEro 3a JiBa rofa 00yueHuss — He MeHee 210 yuyeOHbIX YyacoB.

IJIAHUPYEMBIE ITIPEJIMETHBIE PE3YJbTATBI OCBOEHUA PABOUYEN
INPOI'PAMMBI (ITO TOAAM OBYYEHUS)

OcBoenne yueOHOTO Kypca «['eomerpuss» Ha YpPOBHE CpPEIHETO OOIIETOo
oOpa3oBaHMsl  JOJDKHO  oOOecrneunBaTh  JIOCTIDKCHHE  CIACAYIOMUX  MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 knacc

e (CB0OOOAHO OMEPUPOBATH OCHOBHBIMU MOHSATUSIMH CTEPEOMETPHUH TIPH PEIICHUHN 3a1a4
Y MIPOBEJICHUH MaTEMATUYECKUX PACCYKICHUM.

e [IpuMeHATP aKCMOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX NpU PELICHUU
r€OMETPUYECKHX 3a/1a4.



KrnaccudunupoBath B3auMHOE PaclooKeHUE IPSIMBIX B MIPOCTPAHCTBE; MIIOCKOCTEH
B IIPOCTPAHCTBE; NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

CB00OHO OnepupoOBaTh MOHATUSAMU, CBA3aHHBIMU C YIJIAMH B IPOCTPAHCTBE: MEXKIY
IOPSIMBIMU B IIPOCTPAHCTBE; MEXKAY IIPSIMOM U INTIOCKOCTBIO.

CB00OHO OMEepUpPOBATh MOHITUSIMHU, CBI3aHHBIMU C MHOTOT'PaHHUKAMHU.

CB0OOIHO pacmo3HaBaTh OCHOBHBIE BUABI MHOTOTPAHHUKOB (TMpU3Ma, MHUpaMUAA,
IOPSIMOYTOJIBHBIN MapaieNnenumnes, Ky0).

KnaccugunupoBaTe MHOTOTpaHHUKH, BEIOMpPAsi OCHOBAHUS JJIs1 KJIACCU(PUKALIUY.
CB0OOOIHO ONEpUpPOBATH TMOHSATUSIMHU, CBA3aHHBIMH C CEUEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO.

BoinonHATe napanienbHOe, IEHTPAIbHOE U OPTOTOHAJIBHOE NMPOEKTUPOBAHUE (PUTYp
Ha IJIOCKOCTb; BBIIOJHATH N300pakeHus (puryp Ha MmiaoCcKOCTH.

CtpouTh ceueHNs MHOTOIPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBIIIOJIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXKH W3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y.

BbruncnaTe miomaau MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHpaMuia),
Tr€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

CBOOOHO oOmepUpoBaTh MOHATUSAMH: CUMMETPHUS B IMPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU (UTYPBI.

CB00OHO OmnepupoBaTh NOHIATUIMU, COOTBETCTBYIOIIIMMH BEKTOpaM M KOOpAMHATAM
B IIPOCTPAHCTBE.

BrInonmHATH 1eMCTBUS HAl BEKTOPAMH.

Pemars 3amaum Ha OKA3aTENbCTBO MATEMATHYECKMX OTHOLICHMM M HAXOXKJICHHE
F€OMETPUYECKUX BEJIUYMH, [PUMEHSA W3BECTHbIE METOABl IPU  PELICHUU
MaTEMaTUYECKUX 3a/]1a4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CIIOXKHOCTH.

[IprmensaTh IPOCTENIINE IIPOrPAMMHBIE cpeacrTna u 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

W3Bnekatb,  mpeoOpa3oBbIBATH U HMHTEPHPETUPOBATH  HHOpPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKHX (PUrypax, MpEACTABICHHYIO Ha dYeprexax U
pUCYHKaX.

[IpuMeHATh TMOJy4YEHHbIE 3HAHMUS Ha NPAKTUKE: CPAaBHUBATh U AHAIM3UPOBATH
peanbHble CUTyalluu, MPUMEHSTh U3yUYE€HHbIE TIOHSITHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4eCKH cHOpMyITMpOBAHHON MPOOIIEMBI, MOAEINPOBATh PEAIbHBIE CUTYAIH
Ha A3BIKE TI'€OMETPUH, HCCIEAOBATh IOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM
reOMETPUUYECKUX TOHITHH M TeopeM, ammapaTa aireOpbl; pemaTh MPaKTHUYEeCKHe
3a/1a4y, CBA3aHHbIE C HAXOKIEHUEM T€OMETPUUECKUX BETUYHH.

Hmets npenacrtaBieHus 00 OCHOBHBIX 3Talax pa3BUTHsS F€OMETPUU KaK COCTaBHOU
qacTU (PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



11 KIIACC

CB00OHO OTIEpUPOBATH MOHATUSAMH, CBSI3aHHBIMU C LIUJIMHAPUIECKON, KOHUYECKON U
chepudecKoil MOBEPXHOCTIIMU; OOBSACHATH CIIOCOOBI TIOTyUEHHUS.

OnepupoBaTh NOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpalICHUS: IIUIMHAPOM, KOHYCOM,
chepoii 1 mapom.

Pacnio3naBats Tena BpamieHus (IIIUHAP, KOHYC, cepa u map) u 00BbSICHATH CIIOCOOBI
MOJIYYECHHUS TeJl BpalleHUsI.

KnaccuduimpoBats B3auMHOE pacrojokeHue chepbl U MIOCKOCTH.

BbIYuCHIATh BENMUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIlEHUS; O0BbEMBI U
IJIOIIAM TOBEPXHOCTEN MHOTOTPAHHUKOB M TEJl BPALlEHUsl, TEOMETPUUECKHUX TEN C
MpuMeHEeHUEM (HOpMYyII.

CB00OOHO ONIEpUPOBATH MOHSATUSMU, CBI3aHHBIMU C KOMOMHAIUSIMU TEJ BpAIlICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN OKOJIO Cephl;
cdepa, BOucaHHasi B MHOTOTPaHHUK WJIM TEJIO BPAILCHHUS.

BBIYUCHATE COOTHOLIEHUS MEXTY IUTOMIAISIMU TOBEPXHOCTEN U 00bEMaMu MOJOOHBIX
TEN.

N300paxkath u3ydaembie (QUTYpHI; BBINOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH U3
PUCYHKOB IPOCTBIX 00BbEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHMSI
TE€J BPAILICHHUS.

W3BnekaTb,  HMHTEPIPETUPOBATH W MpPeoOpa3oBbIBaTh  MH(MOpPMAIUMIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEICTABICHHYI0O Ha YEpTEeKax U
pUCYHKaX.

CB0O0OOHO ONEpUPOBATH MTOHATHEM BEKTOP B POCTPAHCTBE.

BbINoNHATE onepanuy Hajl BEKTOpaMHu.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT.

Pemiate reoMerpuyeckue 3aJayd Ha BBIUKCICHHE VYIJIOB MEXKIY MPSIMBIMU H
IUIOCKOCTSMHM; BBIYMCICHUE PACCTOSHUM OT TOYKM /IO IUIOCKOCTH; B LEJIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/Ia MIPU PEILICHUH.

CB0OOOAHO OmnepupoBaTh MOHATHUSIMHU, CBSI3aHHBIMHU C JBUYKEHHEM B IPOCTPAHCTBE;
3HaTh CBOMCTBA JIBUKCHUM.

BBITIOJIHATh M300paKEHUS] MHOTOTPAHHUKOM M TENl BPAICHUS TMPHU MapaieIbHOM
nepeHoce, HeHTPAIbHOW CUMMETPUH, 3epKAIbHOM CUMMETPUH, TPU TOBOPOTE BOKPYT
npsIMOii; MpeoOpa3oBaHus MOA00US.

CtpouTh cedyeHHs] MHOTOTPAHHMKOB U TeJl BpAIllCHHS: CEUYEHHUs I[WIMHAPA
(mapajuieNIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa (MapaJyieIbHOE OCHOBAHUIO
Y IPOXOJIAILIEE YEPE3 BEPILINHY), CEUEHUS Iapa.

Hcnonb3oBaTh METOJbI MOCTPOCHUSI CEYEHUN: METOJ CIEAO0B, METOJI BHYTPEHHETO
POEKTUPOBAHUSI, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH.



e Jloka3bIBaTh FEOMETPUUECKUE YTBEPKICHUS.

o Jlpumensats reoMerpuueckue (akTbl i1 PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
IIPEAIOIAraoINX HECKOJBKO IIAaroB PEIEHUs, €CIU yCIOBUS IPUMEHEHMS 3a/1aHbI B
SIBHOM W HEABHOU (opme.

e PemaTp 3a1aud Ha J0KA3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHHH M HAXOXKICHHE
r€OMETPUYECKHUX BEITUYHH.

e [IpumeHATH NMPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHMKALMOHHBIE CHUCTEMBI
IIPYU PELICHUU CTEPEOMETPUYECKUX 3a1a4.

e [IpumeHATH NOJIyYCHHBIC 3HAHMS HA IPAKTHKE: CPABHUBATh, aHAIM3UPOBATh H
OLICHUBATh peabHbIE CUTYAlUN; IPUMEHITh U3YyUEHHBIE IOHITHS, TEOPEMBI, CBOMCTBA
B IMPOIIECCE IOMCKA PEIICHHUsS MaTeMaTH4YeCKu C(HOPMYIUPOBAHHOW MPOOIIEMBI,
MOJIEJINPOBATh PEAJIbHbIE CUTYyallMy Ha SI3bIKE TEOMETPUH, UCCIIE0BATh IIOCTPOCHHBIE
MOJIEJH C UCTOJIb30BAaHUEM IT'€OMETPUUYECKUX MOHATUN U TEOpPEM, anmnapara ajareopsl;
pematb IMPAaKTHUYECKHE 3a/layd, CBS3aHHBIE C HAXOXKIEHUEM TIE€OMETPUYECKHUX
BEJIMYMH.

e lMerp npencTtaBiaeHUs 00 OCHOBHBIX 3Talax pa3BUTHA NEOMETPHHM KaK COCTAaBHOM
4acTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJOTHUH.

COAEPKXAHHUE YYEBHOI'O KYPCA (IO 'OJAM OBYUYEHMUA)

10 KITACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATUSI cTepeoMeTpuu. Touka, mpsimasi, IOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTUYECKOM MOCTPOCHUM CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU U
CJIIEJCTBUS U3 HUX.

B3auMHOe pacnosnokeHue NOpsIMBIX B IPOCTPAHCTBE:  MEPECEKAOIIUECH,
MapaJyieNIbHbIE W CKpelIUBaronuecs: mnpsMbie. [[pU3Haku CKpeIMBAOIIUXCS TMPAMBIX.
[TapamienbHOCTh OPSIMBIX M TIJIOCKOCTEM B MPOCTPAHCTBE: MapajuleiIbHbIC MNpPSIMbIC B
MPOCTPAHCTBE; MapajuIeIbHOCTh TPEX MPSAMBIX; MAPAIUICIBHOCTh MPSMOU U IJIOCKOCTH.
[lapannensHoe W IEHTpalbHOE NPOEKTHpPOBaHUE, H300pakeHue ¢Guryp. OCHOBHBIE
CBOMCTBA TapaJJIEIbHOTO MpOeKTUpoBaHus. M3o00paxeHnue ¢uryp B NapajieIbHOU
MPOEKUMHU. YTIJIbl C COHANPABICHHBIMU CTOPOHAMHU; YIOJd MEXAY MpPSIMbIMA B
npoctpaHcTBe. [lapamienbHOCTh TJIOCKOCTEW: NapaJUIeNibHbIE IUIOCKOCTH; CBOMCTBA
napajulesIbHbIX MIocKocTel. IlpocTeiime npocTtpaHCTBEHHBbIE (UTYyphl HA TIJIOCKOCTH:
TETpa’ap, MapAJIIEIENHUIIET; IOCTPOECHUE CEYEHN.

[leprieHIUKYISIPHOCTh MOPSIMOM M IUJIOCKOCTHU: TMEPIEHANKYJSIPHBIE MpPSIMbIE B
IPOCTPAHCTBE, MPSMBIE NapajuIe/IbHbIE U MEPHECHAUKYISIPHbIE K TUIOCKOCTH, MPHU3HAK
IIEPIICHIUKYJIIPHOCTH TPSAMOW M IUIOCKOCTH, TEOPEMA O NPSIMOM NEPHEHIUKYISAPHON



maockocTh. OpTOrOHAIbHOE MpOEKTHUpoBaHUE. llepneHIuKylsip W HAKJIOHHBIE:
pacCTOsTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TJIOCKOCTH, MPOEKIUA
buryps Ha IJIOCKOCTB. [lepneH UKy ISIPHOCTD TTOCKOCTEN: IIPU3HAK
NEPNEHIUKYJAPHOCTU BYX IJIOCKOCTEN. Teopema o TpEX NepneHIuKyJsapax.

VYTl B IPOCTPAHCTBE: YroJl MEXKIY NPSIMOM M IUIOCKOCTBIO; JBYIPAHHBIN YIOJI,
JUHEWHBIA Yroyi ABYTPAHHOrO yria. Tpé€XrpaHHbIl MU MHOrOrpaHHble yribl. CBoOMCTBa
IJIOCKUX YIJIOB MHOrorpaHHoro yria. CBOWCTBa IIOCKMX W JABYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buibl MHOTOTpaHHUKOB; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma;
npsiMasi M HAakJIOHHAs Mpu3Mbl; OOKOBass U TIOJHAs IOBEPXHOCTh IPU3MBIL.
[Tapamtenenunes, NpsAMOYTOJIbHBIN MapajulesICUAIIEe] U ero cBolicTBa. KpaTyaiimme mytu
Ha TNOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHCTBEHHas Teopema
[Tudaropa. [Mupamuaa: n-yronbHas NUpaMua; MpaBUJIIbHAS U YCEUEHHAs NUPaMUIbL.
CpoiictBa peébep u OOKOBBIX TIpaHeld MNpaBWIbHOM mnHpaMuabl. [IpaBunbHbIE
MHOTOIPAHHHMKHM: TpaBWIbHAasg MNpuU3Ma W TMpaBUIbHAasg MNHPAMHUJIA; [PABHIIbHAL
TpeyrojbHas MupaMuja U NMpaBUIbHBINA TeTpasap; KyO. IlpeacraBieHue o mpaBUIbHBIX
MHOTOIPAaHHMKAX: OKTa’Ip, NOAEKa3AP U UKOCAP.

Bbruncnenue 31eMEHTOB MHOTOIpaHHUKOB: p&Opa, auaroHanu, yriel. Ilnomans
OOKOBOI MOBEPXHOCTU U TMOJHOW MOBEPXHOCTU MPSMOM MPU3MBI, TUIOUIAJb OCHOBAHMIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM Tpu3Mbl. [Lnomians 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU NPABUIIBHOW MUPAMU/IbL, TEOPEMA O TUIOLIAAN YCEUYEHHON MUPAMU/IBI.

CummeTpuss B~ TOPOCTPAHCTBE.  DJIEMEHTBl ~ CUMMETPUU  NpPaBUIIBHBIX
MHOTOIpaHHMKOB. CuUMMeETpUss B  NPAaBWIBHOM  MHOTOIPDAaHHUKE:  CHMMETPHS
napajuie’enuneaa, CAMMETPUS IPABUJIBHBIX TPU3M, CHMMETPHS TPABUIIbHON TUPAMHUJIBIL.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOpP B MPOCTPAHCTBE; HYJIEBOM BEKTOP, NJIMHA HEHYJIEBOI'O BEKTOPA;
BEKTOPBI KOJUIMHEAPHBIE, COHAIPABJIEHHBIE U ITPOTUBOIIOJIOKHO HAPABIEHHBIE BEKTOPHI.
PaBeHCcTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMU: CJIOKEHUE U BBIYUTAHUE BEKTOPOB; CyMMa
HECKOJIbKUX BEKTOPOB; YMHOXKEHHE BEKTOpa Ha unciio. CBONCTBA CI0KEHUSI BEKTOPOB.
CBoiicTBa YMHOKEHHSI BEKTOpa Ha uuciio. [loHaTHe KoMIuiaHapHble BEKTOpHI. [Ipu3Hak
KOMIUJIAHAPHOCTH TPEX BeKTOpOB. [IpaBuiio mapaienenunena. Teopema o pas3ioKeHUU
BEKTOpaA IO TPEM HEKOMIUIAHAPHBIM BeKTOpam. [IpsiMoyronpHas cucrema KOOpAMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBA3b MEXKIy KOOpPAMHATAMU BEKTOpa U
KOOpPAMHATAMHU TOYEK. YTOJ MEXAy BekTopamu. CKalsipHOE TPOU3BEACHUE BEKTOPOB.



11 KJIACC

Tena Bpamenust

[TousiTHs: UMAMHIPUYECKAsS TOBEPXHOCTh, KOHMUECKAasl MOBEPXHOCTh, ChepuyecKas
MOBEPXHOCTh, oOOpasylolue TMoBepxHocTed. Tema BpallleHHs: IUIUHAP, KOHYC,
yceu€HHbIH KOHYyC, c(epa, map. BzaummHoe pacnonoxenue cdepbl U IIOCKOCTH;
KacaTelbHas IJI0CKOCTh K cdepe. M300paxkeHue Ten BpailleHus Ha m1ockocTH. Pa3BépTka
UIMHIpA U KoHyca. CumMmetpus chepsl U mapa.

O6béM. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00bEME MPAMOYTOIBHOTO
napajuiesenuneaa u cieactus u3 He¢. O0bEM MPSMON 1 HAKIIOHHOM MPU3MBI, IIHJIMHIPA,
nupamMubl ¥ Konyca. OObEM mapa v IapoBOro CETMEHTA.

KoMOuHanuu ten BpaileHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BnrcaHHas B HUIMHIP,
onucaHHas okojo munHapa. [lepeceuenue cdeprl u mapa ¢ mockocTsro. Kacanue mapa
u chepbl miIockocThio. [loHATHE MHOrOrpaHHHMKa, ONMKUCAHHOTO OKOJIO cQepbl, chepsl,
BIIMCAaHHOM B MHOTOTPAHHUK WJIM TEJIO BPAIICHUSI.

[1nomaasr MOBEpXHOCTH IWIMHAPA, KOHYCa; ToIaab cepsl u e€ yacteit; [logoOue
B npoctpaHcTBe. OTHOIIEHHME OO0BEMOB, IUIOMIAJAEH MOBEPXHOCTEH MOJOOHBIX (UTYD.
[IpeoOpazoBanue mogodus, romoreTHs. Penenne 3a1a4 Ha MIOCKOCTH € UCHIOJIb30BAHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne cedyeHMii MHOTOTPAaHHUKOB M TE€J BpALICHHS: CEYEHUS LWIMHIpA
(mapanienbHO U NEPIEHANKYISPHO OCH), CEYEHUs KOHYca (MapajijieibHOe OCHOBAHUIO U
IIPOXOJISIIEE YEpPe3 BEPIIMHY), CEYEHUS Iapa; METOAbl MOCTPOCHMSI CEUYEHUN: METOJ
CJIE/IOB, METOJl BHYTPEHHETO TPOESKTUPOBAHUSI, METOJ IEPEHOCA CEKYIEH TIOCKOCTH.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpocrtpancTBe. Onepauuy HajJ BEKTOpaMH. BEKTOpHOE yMHOKEHUE
BEKTOpOB. CBOMCTBa BEKTOPHOrO YMHOXeHUs. lIpsAMoyronpHas cucreMa KOOpPAHMHAT B
npoctpancTBe. Koopaunatel Bektopa. Paznoxenue Bekropa no 6asucy. Koopaunarao-
BEKTOPHBIM METOJ IPY PELIEHUH I€OMETPUUYECKUX 3a1a4.

J{BHKeHNs B IPOCTPAHCTBE
JBwxenus: npoctpanctBa. OtoOpaxenus. JBrkeHus u paBeHCcTBO duryp. OOuue

CBOWCTBA JBWXKECHUU. Buabl JIBWKEHUN: NapajuIeibHbIA I[EPEHOC, LEHTpaabHAas
CUMMETpUs, 3€pKajbHasi CUMMETpHUs, MHOBOPOT BOKpyr mnpsimol. IIpeoOpazoBanus
nono6wust. [psimast u cdepa Diinepa.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS»

10 KJIACC (HE MEHEE 105 YACOB)
3 4 B Heento, Becero 105 4, 1 4 — pe3epBHOE BpeMst

Ne Ha3BaHnue Koanue-
n/n | pasgena (Tembl) | CTBO
OcHoBHBIE BH/IbI JIeSITE€JIHLHOCTH
Kypca qacoB OcHoBHoOE€ coaep;kanue
yyamuxcs
(KoIMYeCTBO
4acoB)
1. BBeneHne B 24 4y OcHoOBHbIE IPOCTPAHCTBEHHbIE GUTIYPBHI. OnpenensiTh IIOCKOCTh KaK (QHUTYPY, B KOTOPOWH
[MonaTns crepeoMeTpum: TOUYKa, NpsMasi, IUIOCKOCTb, | BBITONHACTCS TUNIAHAMETPHSL.
CTepeoMeTpuIo mpocTpancTBO. OCHOBHBIE TpaBHiIa H300paKCHHS Ha PUCYHKE JemaTp TpocTedimMe  JIOTHYECKHE BBIBOOBI W3
IUVIOCKOCTH, TapajuieNIbHbIX MpPSMBIX (OTPE3KOB), CEPEAMHBI | aKCHOMATHUKH IUIOCKOCTH.
oTpe3Ka. [MpuBoaNTH pUMEpPbI peabHbIX 00BEKTOB,
[MonsiTHs: mepecekarolyecs] IUIOCKOCTH, MEepPEeCceKarolluecs | uaeaan3alieidl KOTOPBIX SBISFOTCS aKCHOMBI T€OMETPHUH.

IpsiMast ¥ II0CKOCTb; MOJIYIIPOCTPAHCTBO.

MHororpaHHuky, n300pakeHne IPOCTENIINX
MIPOCTPAHCTBEHHBIX (PUTYpP, HECYLIECTBYIOMNX OOBEKTOB.

AKCHOMBI CTepeOMETPHH U NePBbIE CJIeICTBUS U3 HUX.

Cnoco0bl 3a1aHusl IPSIMBIX U TUIOCKOCTEH B IPOCTPaHCTBE.

O0o03HaueHHs NPSIMBIX U TUIOCKOCTEH.

Ceuenust. l300paxkeHWe ceueHMH mMpamMuIbl, Kyba u
NIPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux pédpa. MzoOpaxeHue
rnepeceyeHns  MOJYyYEHHBIX  IUIOCKocTe.  PackpammBanue
ITOCTPOCHHBIX CEUYCHUH Pa3HBIMHU I[BETaMHU.

Meton cjieqoB [Jisi mocTpoeHusi cedyenmii. CBolicTBa
nepeceyeHud TpsMbBIX U Iockocted. IloctpoeHue ceueHuit B
nmupamue, Kyoe no Tpém Toukam Ha péopax. Co3gaHne BEHIHOCHBIX
YyepTeXxeil U 3aIiCh IaroB MOCTPOCHHUS.

IloBTOpPEHNE NIIAHUMETPHH.

Teopema o0 npomOpHMOHAIBHBIX OTpe3kax. [lomoOue
TpeyroapHukoB. Teopema Menenas. Pacu€rel B ceueHMsIX Ha
BBIHOCHBIX YepTexkKax.

HcTopus pa3BuTus IIIAHUMETPUU U CTEPEOMETPUU

W3y4daTh, IPUMEHATH IPUHITUIIBI TOCTPOCHUS CEUCHUH.

Hcnoan3oBaTh 11 MOCTPOEHHS CEYCHHUH METOA
CIEJOB, METOJ BHYTPEHHErO IPOCKTUPOBAHHSA, METO]
MEPEeHOCca CeKyIIeH MIOCKOCTH.

Pemats cTrepeomeTpuueckue 3a1a4u: Ha ONpeelIeHHe
BHJIa CEUYEHUS U HAXOXKICHUE €T0 MIOIAIH.

AKXTyanm3upoBaTh (AakThl W METOIbl IUIAHHUMETPHH,
pelieBaHTHBIE TEME, IPOBOANUTH AHAIOTUU.

Hcnoan3oBaTh TpH peImICHUH 33434  CIEAYIOIIHe
IUTAHUMETPHYECKUE (DAaKThI U METO/BI:

Teopempl ®aneca U 0 NPONOPLUUOHAIBHBIX OTPE3KAX.
ANTOPHUTM JIeNIeHNs OTpe3Ka Ha n PaBHBIX yacTell. Teopema
Memnenas.

PaBHOOenpeHHBI  TpPEeyrodbHUK. PaBHOCTOPOHHUI
TpeyroibHuk. IIpsMoyronpHslii TpeyroiabHUK. CBOHCTBO
cpemHei IMHUM TpeyroyibHUKa. CBOHCTBO OHCCEKTPHCHI
yrina TpeyroiabHuka. CBOMCTBO MeMaH TPEYrObHUKA.

[Tpu3Haku nogo0ous TpEyroabHUKOB.

IMonyyats mnpenacraBieHHst 00 OCHOBHBIX OJTamax
pa3BUTHUsI T€OMETPUHM KaK COCTaBHOW 4acTH (yHAaMeHTa
pa3BUTHS TEXHOJIOTHI




2. B3auMHoe 64 B3aumHoe pacnosnoxeHue NpsAMBIX B IPOCTPAHCTBE. KaaccuuuupoBarb  B3aUMHOE  pacIOJIOKEHUE
CkpemuBatomuecss mpsmble. [IpU3HAaKM  CKPEUIMBAIOIINXCS | OPSIMBIX B TPOCTPAHCTBE, WIUTIOCTPUPYS PUCYHKaMU M
PacIojIoKeHue MIPSIMBIX. MIPUBOJA IPUMEPHI U3 PEaNbHOM KU3HH.
NPAMBIX B [TapannensHele mpsiMBIE B TPOCTpaHCTBE. Teopema o Jloka3pIlBaTh  TeOpeMy O  CYLIECTBOBAaHMU U
CYLIECTBOBAHMM U E€IUHCTBEHHOCTH MpPsIMOM MapaiielbHON | €AMHCTBEHHOCTU MapauleIbHOM MpsaAMoOl, mnpoxopsiueit
pOCTpaHCTBE JAHHOM MpsMOM, mpoxonsiieil dyepe3 TOUKY NMPOCTPAHCTBA M HE | 4epe3 TOUKY IPOCTPAHCTBA U HE Jexalled Ha Apyroi
gexamed Ha JaHHOM mpsmod. JleMmMa O mepecedeHHM | NMPSAMOM; JEMMYy O TIepeCedeHHUH IUIOCKOCTH IBYMS
MapajyIeNIbHBIX TPSAMBIX IJIOCKOCTHIO. IlapannensHocTs Tpex | mapaieNbHBIMH — NPSAMBIMH;  TeopeMy 0  Tpéx
npsaMeIX. Teopema o TpEX napayieabHbIX IPSIMBbIX. NapajuIeIbHbIX IPSAMBbIX.
TeopeMa 0 CKpeIMBAIOIINXCS IPSIMBbIX. Joka3piBaTh MPHU3HAK CKPELIUBAIOLIUXCA HPSMBIX,
[TapannensHoe  npoektupoBanue. (OCHOBHBIE  CBOMCTBA | TEOPEMY O CKPELIMBAIOLIUXCS MPSIMBIX.
TapajuIeIbHOTO MPOSKTUpoBaHus. V300paskeHre pa3HbIX QUryp B Joka3piBaThb TEOpEMYy O paBEHCTBE YIJIOB C
napajiesIbHOM MPOEKIUH. COHAINpaBJICHHBIMU CTOPOHAMHU.
IleHTpanpHas NpoeKLus. OOBSICHATB, YTO Ha3bIBaeTCs MapaljieNbHBIM H
Yron ¢ COHampaBICHHBIMH CTOPOHAMH. YTOJI MEXIy | LIEHTPalnbHBIM MPOEKTHPOBAHHEM M KakK BBIIOJIHIECTCS
MPSAMBIMU. MPOSKTUPOBAHUE (PUTYP HA TIOCKOCTb.
3ajaud Ha JI0Ka3aTeNbCTBO M HCCIEIOBAHUE, CBS3aHHBIE C Joxa3bIBaTh CBOMCTBa HapanaeabHOro
pAacIoJIoKeHHEM IPSMBIX B IIPOCTPAHCTBE MIPOEKTHPOBAHUS.
MN300pazkaTe B mNapamieabHON TNPOEKIUH pPa3HbIC
TeOMETPUUYECKUE (DUTYPEI.
Pewarn CTEPEOMETPUUYECKUE 3a1a4u Ha
JI0Ka3aTelNbCcTBO M MCCIEJAOBAaHUE,  CBSA3aHHBIE  C
PACIIOJIOKEHUEM NPSMBIX B IPOCTPAHCTBE.
IIpoBoauTh JOKa3aTENbHBIE PACCYXKACHUS  IPHU
pelIeHHH TEeOMETPUUYECKMX  3aJad, CBS3aHHBIX  CO
B3aMMHBIM PACIIOJIOKECHUEM ITPAMBIX B IIPOCTPAHCTBE.
CpaBHMBaTh, aHAJU3HMPOBATH W  OLIEHUBATH
YTBEPKACHHUS C LEJIBIO BBIABJICHUS JIOTUYECKHU KOPPEKTHBIX
1 HEKOPPEKTHBIX PaCCyKIEHUM.
MopenupoBaTh peallbHbIE CUTyallUM, CBSI3aHHBIE CO
B3aMMHBIM PACIIOJIOXKCHHUEM MPAMBIX B IPOCTPAHCTBE, HaA
SI3bIKE T€OMETPUHU.
Hccaenosarn MIOCTPOEHHBIE MoJenu c
UCTIONB30BaHUEM TE€OMETPUYECKHX MOHATHH U TeopeM,
anmapaTa anreopsl, IUPPOBBIX PECYPCOB.
IHoayyaTs  mpeacTaBjieHHMe O  LIEHTPAJIBHOM
MPOEKTUPOBAHUM M 00 HCTOpHUH padoT MO TEopHHU
TICPCICKTHUBEBI
IlonsTusa: napamwienbHOCTh MHPSIMOW U IUIOCKOCTH B KaaccupunupoBarb  B3auMHOE aCII0JIOKEHUE
3. HapaﬂﬂeﬂbHOCTb 84 NIPOCTPaHCTBE. P P IpsIMOM I/Iq, HJIOI())KOCTI/I B npOCTpaHCTI;e, IPUBOIS
NPSIMBbIX U [IpuzHak mapayIeTbHOCTH TPSIMOW M IIOCKOCTH. CBOWCTBA | COOTBETCTBYIOIIHME MPUMEPHI 3 PEATbHOMN JKU3HH.
NJOCKOCTEeN B NapajyIeIbHOCTH MPSIMON U TUIOCKOCTH. @®opMyaUpPOBaTh  ONpEACICHUE  MapauIeIbHBIX
IPOCTPAHCTBE I'eomerpuueckue 3a1aun Ha BBIYMCIEHUE U JOKA3aTENIbCTBO, | MPSIMOM U INIOCKOCTH.

CBA3AHHBIC C MNApaJUICJIbHOCTBIO TIIPAMBIX U IUIOCKOCTEH B

IlOKa3I)IBaTI> NPU3HAK O NapaUICJIbHOCTH HpﬂMOﬁ n




IIPOCTPAHCTBE.

ITocTtpoenne cedeHus, MPOXOAALIETO Yepe3 AAHHYIO MPIMYIO
Ha 4YepTeKe M MapajUlelIbHOrO JIpyrod npsamon. Pacuér
oTHoumleHud. [lapamnenbHas NpoeKkuMs, IPUMEHEHUE UL
TIOCTPOEHHMS CEYCHUH Kyba 1 mapajiesenuesa.

CaoiicTBa mapaienenuneaa u Npu3Msl.

ITapannensHble nnockocty. [Ipu3Hakyu napaaieabHOCTH ABYX
miockocTed. TeopeMa O napalleNbHOCTH U €QUHCTBEHHOCTH
IUIOCKOCTH, TPOXOIAIIEH Yepe3 TOUKy, He MNPHHAIIEKALIYIO
JAHHOM MIOCKOCTH M CIEACTBHS U3 HEE.

CpoiicTBa MapasIeNbHBIX IUIOCKOCTEW: O MapaIeIbHOCTU
IpSMBIX HEpecedeHHs] MpH IMEPECEeUYEeHUH [BYX MapaelbHbIX
IUIOCKOCTEH TpeTbed; 00 OTpe3kax MapauieNbHBIX MPSIMBIX,
3aKIIOUYEHHBIX  MEXJY  NapauleIbHbIMH  IUIOCKOCTSMH; O
NIepECEUEHUH NPSAMOIL ¢ ABYMs NapaJLICJIbHBIMU INIOCKOCTAMHU

IUIOCKOCTH, CBOMCTBA
IJIOCKOCTH.

PemaThs cTepeoMeTpuueckue 3aauyd BBIYUCICHUS U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C MapaIeIbHOCTHIO MPSIMBIX
Y TUIOCKOCTEH B MPOCTPAHCTBE.

Pemats npakTHyeckue 3aJadyd  Ha IMOCTPOCHHUE
CEUYEeHMI Ha YepTekax TeTpadipa U napajuiesenunena.

PemaTs crepeoMeTpuuecKue 3aJaud, CBA3aHHBIE C
MTOCTPOCHUEM CEUCHHH ITOCKOCTBHIO.

IIpoBoaUTH JTOTHYECKH KOPPEKTHBIE TOKAa3aTeIbHEIC
paccy)XOeHHsS TPH pEHICHHH TEeOMETPHUYECKHX 3ajad
CBSI3aHHBIX C TAPAIIICTHHOCTHIO IIOCKOCTEH.

CpaBHHBATH U AaHAJIM3UPOBATH PCATHLHBIC CUTYaIUH,
CBSI3aHHBIE C MAPAUICIBHOCTHIO MPSMOM W IMJIOCKOCTH B
MPOCTPAHCTBE;, MOAEJIUPOBATH peallbHbIe CUTYallUH,
CBSI3aHHBIE C MAPAUIEIBHOCTHIO MPSMON W IMJIOCKOCTH B
MIPOCTPAHCTBE, HA SI3bIKE TE€OMETPUN

NapaJuIeIbHOCTH  IPSAMOM U

[Hepnenauky.a
SIPHOCTH TNPSAMBIX
U IUIOCKOCTEH B
NMPOCTPAHCTBE
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IToBTOpeHue: TeopemMa [Mudaropa Ha
TPUTOHOMETPHS IIPSIMOYTOJIBLHOIO TPEYTOIbHHKA.

CpoiictBa Kkyba ¥ TPSAMOYTOJBHOIO Mapajulesenumesa.
Brruncienne UIMH OTPE3KOB B KyO0€ W IPSIMOYTOJBEHOM
napajuiesienunese.

[lepneHaukynsipHOCTh  OpSIMOA M IUIOCKOCTH.  [Ipu3Hak
NEPHEHIUKYJSIPHOCTH  MPSIMOM M IUIOCKOCTH. Teopema o
CYILLECTBOBAaHUM M €IMHCTBEHHOCTH MPSIMOU, Mpoxonslluell yepe3
TOYKY HPOCTPAHCTBA W NEPIEHAUKYJIAPHOW K IJIOCKOCTH.
IInockocTu U NEPNEHAUKYISPHBIE UM IIPSIMasi B MHOTOTPAHHUKAX.

IIepnenuKymsp U HAKJIOHHAS.

ITocTpoenue nepnesuKyspa u3 TOUYKU Ha IPSIMYIO.

Teopema o Tpéx mepneHAUKYIApax (IpsmMas u oOpaTHas).

Yron wmexay — ckpeumBalomuMHucs — OpsaMmbiMH.  [louck
NEPNEHANKYIAPHBIX MPSAMBIX C TOMOILIBIO TNEPIEHAUKYISIPHBIX
IJIOCKOCTEN

OproroHanbsHOE NPOEKTUPOBAHUE.

[MocTpoenue ceuennii kyba, MPU3MBI, NPABUIBHON MUPAMUIBI C
MOMOIIBIO OPTOrOHAJILHON MPOEKIUH.

CummeTpust B IOPOCTPAHCTBE OTHOCUTENIBHO ILUIOCKOCTH.
IInockoctn  cummerpuii B~ MHoOrorpaHHukax. Ilpusnax
NEPHEHIUKYJSIPHOCTH MNPSMOM M IUIOCKOCTH KaK CIEICTBUE
cummMmeTpuu. [IpaBunbHBIE MHOTOTPaHHUKHU

Pacuér paccTostHui OT TOUKH 110 TWIOCKOCTH. CITOCOOBI OITyCTUTH
NEPIEHIUKYISIPbl: CUMMETPHS], CIBHUI TOYKU IO IMapajljieIbHON
npsamoii. CHBUT 1O HemapauleNbHOW TPSIMOH, W3MEHEHHUE
paccTosiHU

IUTOCKOCTH,

AXTyanm3upoBaTh (AaKThl U METOIbl IUIAHHUMETPHH,
pelieBaHTHBIE TEME, IPOBOAUTH aHAIOTHH.

®opMyIHPOBATH ONpeeJeHUs: TEPIEeHINKYIIPHBIX
NpsSMBIX B TIPOCTPAHCTBE;  OMNpEICICHHE  IPSIMOH,
MePHEeHANKYIISIPHOHN K INIOCKOCTH.

Jloka3pIBaTh: JIEMMY O TEPIEHIUKYIIPHOCTH JIBYX
MapauleNIbHBIX TIPSIMBIX K TPETbeil NpsAMOI; TEopeMbl O

CBSI3M MEXKAYy NapaUleIbHOCTBIO TPSMBIX W HX
MEePHEHANKYISIPHOCTHIO K TNIOCKOCTH.
Jloka3pIiBaTh: TEOpPEMy, BBIPAXKAIONIYI0 MPHU3HAK

HNEPIEHUKYISIPHOCTA IPSAMOM M IUIOCKOCTH; TEOPEMY O
CYILLIECTBOBAHUM U €JUHCTBEHHOCTH IPSIMOM, IPOXOJAIIEH
yepe3 JaHHYI0 TOUYKY M INEPHEHIMKYJSIPHOM K JTaHHOM
IIOCKOCTH.

H300pakaTh B3aUMHO NEPHEHIUKYISPHBIE MPIMYIO U
IJIOCKOCTb.

®opMyIHpPOBATL CBOICTBO MNEPHEHAMKYNApa MO
OTHOILLIEHMIO K INIOCKOCTH.
Mosyuars NpeAcCTaBJIcHHE 0 3HAa4EeHUU

MEPICHANKYISApa sl APYruX oOjacteil Hayku (¢pu3mka,
SHEpreTHKa, JIa3epHbIe TEXHOJOTHH), B PEATbHON >KU3HU
(TexHuKa, OKpy’KaroIasi 00CTaHOBKa).

Jloka3pIBaTh YTBEp)KICHHUSA, CBSI3AHHBIC C MPOEKIUEH
MpsSIMOM Ha TUIOCKOCTb, HEMEPNEHIUKYISPHYI0 K 3TOU
MIPSIMOH.

Joka3pIBaTh TeOpeMy O TpEX NEPNEHAMKYJSIpax U
TeopeMy OOpaTHYIO TeopeMe O TPEX MEePICHANKYIIsIpax.




Monyuyars mnpeacraBieHMe 00  OPTOTOHAJIHLHOM
IIPOEKTUPOBAHHH.

Jloka3bIBaTh TeOpeMy O MPOEKLUHU TOUKU Ha MPSIMYIO.

Pemate crepeoMeTpudeckue 3agaud, CBsSI3aHHBIE C
HNEePHIEHAUKYISIPHOCTHIO MIPSIMOI! U MIIOCKOCTH.

Pemare  mpuxiagHele  3ajadyd, — CBA3aHHBIE  C
HaXO0XJEHUEM IeOMEeTPUYECKUX BETHUHUH.

Pemate crepeoMerpudeckue 3agaud, CBsSI3aHHBIE C
NPUMEHEHHEM TEOPEMBI O TpEX TEpNeHIUKYIIpax,
HAaXO0XACHUEM PACCTOSIHUI, TOCTPOECHUEM MTPOEKLIUMN.

CpaBHHBATh M AHAJM3UPOBATH YTBEPKACHUS C LIEJBIO
BBIABJICHUSI JIOTHYECKH KOPPEKTHBIX M HEKOPPEKTHBIX
paccyKIaeHHi.

AHATU3MPOBATH U MOACJIMPOBATH Ha S3bIKE T€OMETPUHU
PpCalIbHBIC CUTYAIlUH, CBA3aHHBIC C NEPIICHANUKYISAPHOCTHIO
IIPSIMOH M IIJIOCKOCTH; HCCAe0BATH IOCTPOCHHBIE MOJICIH,
B TOM UHCJIE U C HCIOJIb30BaHUEM allapara aareOpsl

Yriabl
paccTrosiHusi
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IloBrOpeHue: yroa Mexay NpsAMbBIMU Ha IUIOCKOCTH,
TPUTOHOMETPUsI B IIPOU3BOJIBHOM TPEYrOJbHUKE, Teopema
KOCUHYCOB.

[ToBTOpEHUE: yron MexIy CKpEeIUBAIOIIUMUCS MPSMBIMH B
MPOCTpaHCTBe. ['eoMeTpuueckue METOABI BBIYHMCICHHS YyIa
MEXJly IPSIMBIMH B MHOTOTDaHHUKAX.

JByrpanusiii yroia. CBOWCTBO JIMHEHHBIX YIJIOB JBYTPaHHOIO
yria.

[lepnennukynsapHble MIOCKOCTH.

CBoiicTBa  B3aMMHO  TMEPHEHAWKYISPHBIX  IIIOCKOCTEH.
IIpu3Hak nepneHAUKYJISIPHOCTU IJIOCKOCTEH; TeOpeMa O MPsSMOM
NIEPECEYEHMs] JIBYX IIIOCKOCTEH IEPHEHAUKYISPHBIX TPEThEi
IJIOCKOCTH.

[IpsMOYTONBHEIA ~ mapajulenenunen; KyO;  HM3MEpeHHd,
CBOWCTBA MpPsIMOYrOJbHOTO Mapaiienenunena. Teopema o
JUaroHaNy MpsSMOYTrOJBHOTO MapajuleleNnunena U CIeJCTBHE W3
He€.

CrepeoMerpudeckre M NPUKIAJHBIE 3a]a4d, CBA3aHHBIE CO
B3aMMHBIM PACHOJI0KEHUEM MPSMBIX U MIIOCKOCTH.

IloBTOpeHue: ckpelmuBaroIUecs MpsMble, NapaieabHbIe
IJIOCKOCTHU B CTAaHJAPTHBIX MHOTOTPaHHUKAX.

Ilapa mnapamienbHBIX TUIOCKOCTEM Ha CKPEIIMBAIOIINXCSA
MPSAMBIX, PACCTOSHUE MEXIy CKPEIIMBAIOIIUMHCA TNPSAMBIMH B
IIPOCTBIX CUTYaLHsAX.

OmyckaHne NEPHEHANKYISIPOB, BBIYUCICHHE PACCTOSHHUH OT
TOYKH 10 TOYKH; MPAMOI; MIIOCKOCTH.

AKTyanu3upoBaTh (DakThl ¥ METOMABI IUIAHUMETPHH,
peleBaHTHBIE TeMe, POBOIUTH aHAJIOTUU.

@DopMyJIHPOBATH OINPE/ICTICHUE JBYTPAHHOTO yTJa.

Joka3pIBaTh CBOWCTBO PaBEHCTBA BCEX JIMHEHHBIX
VTJIOB ABYTPAHHOTO yTa.

Kaaccudunuposarb JIByTpaHHbIE YIJIBI B
3aBUCHMOCTH OT MX I'PaJlyCHON MEpEI.

DopMyJIHPOBATH oTpezieneHue B3aUMHO
MEepHEeHANKYISPHBIX TNIOCKOCTEH.

Joka3bIBaTh Teopemy 0 MpU3HAKe

NEePHEeHANKYISIPHOCTH JIBYX IJIOCKOCTEH.

@opMyIUpPOBATh CIEICTBHE (M3 IPHU3HAKa) O
NepHeHANKYISIPHOCTH IUIOCKOCTH, KoTOpast
HepHeHANKYJIISIPHA IPSIMO#L, 10 KOTOPOH MepeceKaroTcs J1Be
IUIOCKOCTH, 3T IJIOCKOCTSM.

Jloka3bpIBaTh YTBEPK/ICHHS O €r0 CBOHCTBAX; TEOPEMY
W CcileNCTBUE W3 HeE O JUaroHaIsiX NpsSMOYTOJBHOTO
napaJulesIenuIe/a.

Pematp crepeomeTpuyuecKue 3a/laud, CBS3aHHBIE C
NEePHEHANKYISIPHOCTD TPSMBIX M ITUIOCKOCTEH, MCIIONIB3YS
IUIaHUMeTpUYecKue (HaKThl U METO/IbI.

IIpoBoaAMTE JIOTHYECKH KOPPEKTHBIC NOKa3aTelbHBIE
pacCy)KIeHHSI IpH pELICHHH TI€OMETPUYECKHX 3a/ad,
CBSI3aHHBIX C NEPIEHIUKYISPHOCTBIO INIOCKOCTEH.

AHATH3UPOBATH M MOJEJHPOBATbH Ha  S3BIKE
TeOMETPUM  pealbHble  CUTYallMd,  CBS3aHHBIE C
NepHEHANKYIISIPHOCTBIO IPSIMBIX M TNIOCKOCTEH.




Brluucnenue  pacCTOSHUM  MEXIY  CKPEILMBAIOLIMMUCS
MIPSMBIMHE C TIOMOIIBIO MEPIICHANKYIISAPHOHN IIIOCKOCTH.

TpéxrpaHHslil yroi, HepaBeHCTBa AJIsl TPEXTPAHHBIX YIJIOB.

Teopema Iludaropa, TeopeMbl KOCHHYCOB W CHHYCOB JUIsl
TPEXTPAaHHOTO  yria. OJIEMEHTHl CQEpPHYECKOH TIeOMETpHH:
reojie3uyecKue JMHUYU Ha 3emiie

HccenenoBaTh MOCTPOSHHBIE MOZEH, B TOM YHCIIE H C
HCTIONIB30BAaHHUEM alllapaTa aireOpsl.

Pemate  mpukinagHele  3a1au,
HaXO0XJEHUEM IeOMEeTPUIECKUX BETUIHH

CBsA3aHHBIC C

6. MHOFOFpaHHHKH 7yq CucremaTtuzanusi 3HaHUA: MHOTOTpaHHUK U €r0 3JEMEHTHI. PadoraTh ¢ y4eOHMKOM: 3aJaBaTh BOIPOCHI, JCIATh
IMupamuna. Buast nupamun. [IpaBuibsHas nupamuaa. 3aMeuyaHusi, KOMMEHTapHH.
IIpusma. IIpsmas u HaknoHHas npusMebl. [IpaBunbHas npusMma. AHAJIN3MPOBATH PEIICHUE 3a]auu.
[psiMoit mapansenenues, MPSMOYTONBHBIA NapaieeHIIe, PucoBaTh BBITYyKJIBIE MHOTOTPAaHHHUKH C 3aJaHHBIMH
Ky0. CBOMCTBaMH; BOCCTAHABJIMBATh OOIIWH BHUA BHIITYKIOTO
Brmykirsie MHOTOrpaHHuKd. Teopema Diinepa. [IpaBuinbHBIe 1 | MHOTOTPaHHHUKA II0 IBYM €T0 IPOCKIIUIM.
IOy TIPaBHIHHBIC MHOTOTPaHHUKHI Jloka3pIBaTh CBOMCTBA BBHITYKIIOTO MHOTOTPAaHHHKA.
PucoBarp BBITYKIBIE MHOTOTPAHHHKH C pa3HOM
SUJIEPOBOM XapaKTEPUCTUKO; MCC/Ie0BATh BOZMOKHOCTH
TMOJIy4CHUA pe3ylibTaTa IpHU BapbUPOBAHUU JaHHBIX.
Joka3bIBaTh CBOMCTBa MIPaBUIIbHBIX
MHOTOTPaHHHUKOB. IlnanupoBaTh IIOCTPOCHHE
MMPpaBUJIbHBIX MHOTI'OI'PAaHHUKOB Ha IMOBEPXHOCTAX APYTHUX
IPpaBUJIbHBIX MHOT'OI'PAHHUKOB
7. BeKTOpLI B 13 4y ITonsiTHe BEeKTOpa HA IIJIOCKOCTU U B IPOCTPAHCTBE. AKTyanu3upoBaTh (GaKThl U METOABI IUIAHUMETPHH,
CyMMa # Pa3HOCTh BEKTOPOB, IPABHIO MapajuICIeNuIe/la, | peleBaHTHBIC TEME, IPOBOIUTH aHAJOTHH.
MPOCTPAaHCTBE YMHO)KEHHE BEKTOpa Ha 9YHCIIO, Pa3JIoKEHHE BEKTopa Mo 0asucy OnepupoBaTh NOHATHSMHA: BEKTOP HA TNIOCKOCTH U B

TPEX BEKTOPOB, HE JISKAIIUX B OJHOH INIOCKOCTH.

CkansipHOE€ TIPOM3BEJCHHE, BBIYMCICHHWE YyIJIA MEXIY
BEKTOPaMH B IIPOCTPAHCTBE.

[Ipocreiimue 3a1a4u ¢ BEKTOpamMu

MPOCTPAHCTBE; KOMIUIAaHAPHBIE BEKTOPHL. [IpHBOAWTH
pUMepbl PU3HIECKIX BEKTOPHBIX BEUYHH.

OcBauBaTh  mpaBWia  BBINOJHEHUS  JCHCTBUI
CJIO’KEHUS U BRIYUTAHHUS BEKTOPOB, YMHOKEHHUS BEKTOpa Ha
YHCIIO.

Jloka3pIBaTh
BEKTOPOB.

Joka3pIBaTh TEOPEMY O Pa3NIOKEHUH JTFOOOT0 BEKTOpa
10 TpEM JTaHHBIM HEKOMITJIAHAPHBIM BEKTOPaM.

IIpuMensiTe  mpaBuna  BBINOJHEHHS — ACHCTBUH
CJIOKEHUSI U BBIYUTaHUS BEKTOPOB, YMHOXKEHHUS BEKTOpa Ha
YHUCJIO MPHU PEUICHUH 3a1a4.

Haxoauth KOOpAWHATHEI BEKTOpa B JaHHOM 0Oa3uce H
CTPOUTH BEKTOP MO €ro KOOPIUHATAM.

BcenoMHNTB onpeiesieHne CKaIsipHOTO YMHOXKEHUS U
€ro CBOWCTBA. BBMHCIATH C TMOMOIIBIO CKAJISIPHOTO
YMHOXEHHUSI JJIMHBI BEKTOPOB, VYTIBI MEXKIYy HHMHU,
YCTaHABJIMBATh MEPIICHIUKYISIPHOCTh BEKTOPOB.

AHaIM3UpPoOBaTh W MOAEJIHPOBATH Ha  S3bIKE
TEOMETPUHM  peajbHBICE  CHTyallHd,  CBS3aHHBIE  C
(bM3HUECKUMU BEKTOPHBIMU BEJIMIUHAMM.

IPU3HAK  KOMIUIAHADHOCTH  TPEX




Hcnonb30BaTh TpH pEIICHWH 3a/1ad, CBSA3aHHBIX C
BEKTOPaMH B NPOCTPAHCTBE, MITAHUMETPHUIECKHIE (PAKTHI U
METOJbI

JIBMKeHMs1
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HBwxenust mnpoctpanctBa. OrtoOpaxeHus. JIBmkeHus u
paBeHcTBO (Guryp. OOmue cBoWCTBa IBMKEHUN. BUabI IBIKEHUI:
napajule/IbHbI NEPEeHOC, LEHTpajdbHas CUMMETpUS, 3epKajabHas
CHUMMETpHS, IIOBOPOT BOKPYT NpsiMoid. [IpeoOpazoBanust momoowus.
[psmast u chepa Diinepa.

I'eomerpuueckue 3aauy Ha IPUMEHEHUE IBUKECHUS

CB00601HO ONEPUPOBATH MOHATHIMH: OTOOpaKEHHE
IpOCTpaHCTBA Ha ce0s, JBWXKEGHHE IIPOCTPAHCTBA,;
LEHTpallbHas, OceBas U  3epKajbHas CUMMETPUH,
napauleNIbHBII IEpeHoC; PaBEeHCTBO U oaooue duryp.

Jloka3bIBaTh YTBEPXKACHUSA O TOM, YTO LIEHTpaJIbHa,
oceBas U 3epKajibHasi CHMMETPHUH, NapajieNbHbIi epeHOC
SBISIFOTCSL JBIDKCHUSIMH. BBINOJIHATBH TIpeoOpa3oBaHus
momgo0us.

OnepupoBaTh NOHATHAME: TIpsIMast 1 cpepa Ditnepa.

PemaTp reoMeTpuuecKkre 3a7add C MCHOIb30BAHUEM
JIBUKEHUH.

Hcnoan3oBaTh 0pu pelIeHUH 3a4ad  ABWKCHHA
IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHMBATh U AaHAJIM3UPOBATH YTBEPXKACHUSA C
LENBI0  BBIABICHHS ~ JIOTHYECKH  KOPPEKTHBIX U
HEKOPPEKTHBIX pacCyKICHHUH.

HccanenoBaTh MocTpoeHHbIE MOJIENH.

Hcnoab3oBath nudpoBbie pecypebl




11 KJIACC (HE MEHEE 105 4)
3 4 B Heemto, Beero 105 4, 1 4 — pezepBHOE BpeMst

Ha3Banue Koaunue-
pasaeiaa (TeMbI) CTBO OcHoOBHEBIE BHU/ABI 1CATCJIBbHOCTH
OcHOBHOE coJiep:KaHue
Kypca qacoB Yyalmuxcs
1. AHAIATHYCCKAS 15 4 IloBTOpEHUE: KOOpAMHATHI BEKTOpa HA IUIOCKOCTH U B AKTyanmu3upoBatb (GakTbl U METOABI TUIAHUMETPHH,

MPOCTPAHCTBE, CKAJSIPHOE MPOU3BEACHUE BEKTOPOB, BHIYMCICHUE | PEJIEBAHTHBIE TEME, IPOBOAUTH AHATIOTHH.
reoMeTpusi yrila MeXIy BEKTOpaMU B IPOCTPAHCTBE. YPaBHEHUE NPSIMOH, CBoauThb [JEHCTBUS C BEKTOpaMHM K aHAJIOTMYHBIM

MPOXOJISLIEH Yyepes IB€ TOUKH. JIEHCTBUSAM C UX KOOPAUHATAMHU.

VYpaBHEHHE IOCKOCTH, HOpMalb, YpPaBHEHHE IIJIOCKOCTH B BenoMHMTB onpefieNieHue CKaIsipHOTO YMHOXKEHUS U

OTpe3Kax €ro CcBoOilcTBa. BpBMMHCIATL € NOMOLIBIO CKAISIPHOTO

Bektoproe  mpousBeneHue.  JIuHeWHbIE ~ HEpABEHCTBA, | YMHOXKEHHUS [JJIMHBI BEKTOPOB, VYIJIbI MEXAY HHUMHU,

JINHEWHOE MPOrpaMMUPOBaHUE YCTaHaBIIMBATh MEPIECHIUKYJIAPHOCTh BEKTOPOB.

AHanUTHYECKHE METOJABl pacuéra yria MeXAy MNPSMBIMH U BeIBoAWTH ypaBHEHHEC IUIOCKOCTH U  (hopmymy
IJIOCKOCTSIMU B MHOTOTpaHHUKaX. @opMyJia pacCTOAHUS OT TOUKU | PACCTOSHUS OT TOUKH A0 MJIOCKOCTH.
JI0 IJIOCKOCTH B KOOpJAMHATAX. Pemars 3a1aun, coueras KOOPJAMHATHBIN U BEKTOPHBIN
Haxoxnerne paccTOSIHUE OT TOYKH JI0 TJIOCKOCTH B KyO€ M | METOJBI.
MpaBUJIbLHON UpaMuUze IIpoBoAUTH JTOrMYECKU KOPPEKTHBIE JOKa3aTelbHbIe
paccy:kaeHMsl IIPU PEIICHUU TeOMETPUUYECKHX 3ajady Ha
MIPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO METOAA.
AHanIM3MpoBaTh U  MOJEJMPOBATHL Ha  SI3bIKE
FEOMETPHUH pealibHble CUTYAllMH, CBA3aHHbIE BEKTOPAMU U
KOOpAUHATaMHU.
HccaenoBaTh NOCTPOEHHBIE MOJIENH, B TOM YHUCJE U C
WCTIOJIb30BaHUEM arrapara anreopsl.
Hcnoab30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI.
3HAKOMUTBCS C UCTOPHEH Pa3BUTHUSI MATEMATHKH
2. HOBTOpeHI/Ie, 15 4 CeueHusi MHOTOTPAHHHKOB: CTaHIAPTHBIE MHOTOTPAHHHKH, CTpouTthb cedeHusl.

METO/I CJIEJIOB, CTAHAAPTHBIE TIOCKOCTH, TIEPECEUECHUS MPAMBIX U Pemarn cTepeoMeTpUUecKre 3a/1a9u Ha
oﬁoﬁmeHne " IJIOCKOCTEH JI0Ka3aTeIbCTBO MaTeMaTHYECKUX OTHOIIICHHH,
CHUCTEeMAaTH3aIUdA [apannmeneHple TpsSMble H  IDIOCKOCTH: HapaJUIelbHBIC | HAXOXKICHUE TICOMETPUYCCKUX BEIWUYMH (IUIMH, YIJIOB,
3HAHMIL CCUCHMS, PAcYET OTHONICHUH, YTl MEXKAY CKPEHIMBAIONIMMUCS | IUTOmaaeH, 00EMOB).

MPSIMBIMH
[leprieHAUKYISApPHBIC TPSMbIE W IUIOCKOCTH: CTaHIAPTHBIC
Mapbl MEePICHINKYISIPHBIX TIOCKOCTEH M TPSAMBIX, CUMMETPHU
MHOTOTPaHHHMKOB, TeopeMa O  TpeX  MepHeHIUKYIsIpax,
BBIYKCIICHUS JJTHH B MHOTOTPAaHHHKAX
[ToBTOpeHUe: MJIOIMAAA MHOTOYTOJBHUKOB, (HOpMyINbl [UIst
IJIOMIA/IeH, COOOpaXKeHHsI TOA00HS.

Hcnoab30BaTh TpU pEIICHUH CTEPEOMETPUYCCKUX
3a]a4 IIaHUMETPpUICCKHE (haKThl U METOJIBI.

I[IpoBoaHTH JTOTHYCCKU KOPPEKTHBIC TOKAa3aTCIbHEIC
paccyXIeHus P PELICHUN CTEPEOMETPHUYCCKUX 3a/1a4.

CpaBHMBATh U aHAJIM3UPOBATH PEAJIbHBIC CUTYAI[HH
U BBUSIBIISITH BO3MOXHOCTh €€ MOJICIMPOBAHUS Ha SI3bIKE
TeOMETPHH.




ITmomann CeUeHUN MHOTOI'PaHHHUKOB: TUIOIIAa U
TTOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHHS TOA00HS

MoaenupoBaTh peanbHYIO CHTYallMI0 Ha SA3bIKE
TEOMETPUH U HCCJIeA0BATh OCTPOCHHBIE MOJAETH, B TOM
YHCIIE U C UCTIOJIb30BaHKMEM alllapara ajireOpsl.

Hcnoan3oBaTh KOMIBIOTEPHBIE INPOrpaMMBl  NPH
peIIeHN! 3aau.

3. O0bEM 17 g O0béM Tema. OObEeM MNPSMOYTOJBHOTO MapaJuIeienuIeaa. CB0060IHO omepupOBaTH MOHATHUSIMH: OOBEM Tena,
3agaun 00 yqBoeHHH Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKLUH yria. | 00bEM MPSMOYTOIbHOTO Mapajiesenuesa.
MHOT'OTPAHHUKA CrepeomeTpuyuecKie 3aJadyd, CBSI3aHHbIE C  00BEMOM @opMyIHPOBATH OCHOBHBIE CBOWCTBA 0OBEMOB.
MIPSIMOYTOJIBHOTO NMapajuleNenunesa. Jloka3pIiBaTh TeopeMy 00 00BEME NPSAMOYIOJILHOTO
IMpuknagaele 3agaum, CBA3aHHBIE C BBIYMCICHHEM O0BEMa | MapauieNenuIesa, CIeICTBUS U3 HeE.
MIPSIMOYTOJIBHOTO MapaieNIenuIe a. Pa3pe3aTbs MHOTOIpaHHHKH, IEPEKIAIbIBATh YACTH.
OOBEM IPSIMOI TIPU3MBI. Pemarp crepeoMeTpudeckue 3afayd, CBS3aHHBIE C
CrepeoMeTpHdecKHe 3aJadd, CBS3aHHBIE C BBIYHCICHUEM | BBIYHCICHUEM 00béMa HIPSAMOYTOJILHOTO
00bEMOB TIpsiMOM TIpU3MbI. lIpHKiIanHble 3a7add, CBS3aHHBIC C | Mapaiielenurena, MPU3MBL
00BEMOM MPSIMO TIPU3MBL. CpaBHMBATHL M AHAJIN3MPOBATH YTBEPXKICHUA C
Brruncnenue oOBEMOB Tell C TMOMOUIbIO OMNPENENEHHOTO | IENbI0  BBIABJICHHA  JIOTUYECKM  KOPPEKTHBIX U
unTerpana. O6bEM HAKJIOHHOM MPU3MBI, TUPAMUIBIL. HEKOPPEKTHBIX PacCyXICHUH.
dopmyna 06béMa nupamuel. OTHOIIEHHE 00BEMOB TUPAMH] AHAIU3MPOBAaTH M  MOAEJMPOBATH Ha  s3bIKE
C OOIINM YTJIOM. TeOMETPUH peajlbHble CUTYalluH, CB3aHHbIE C OOBEMOM
CrepeoMeTpudeckre 3aJadd, CBS3aHHBIE C OO0BEMaMH | MPSMOYTOJIHHOTO MapajuIeenuIesia, IPU3MBI, THPAMUIBL.
HAKJIOHHOM NMPU3MBI, IHPAMHUBL. HccaenoBarh NOoCTpOEHHBIE MOJENH, B TOM YHUCIIE U C
[Mpuknagsaeie 3agaun o teMe «OOBEMBI TeN», CBSI3aHHBIE C | MCHOJIB30BAHUEM allllapara aareOpsl.
00BbEMOM HAKIIOHHOHN NMPHU3MBI, TUPAMUIBI. BbIBOIUTH OCHOBHYIO MHTETpajbHYI0 (opMmyiy s
[Ipumenenne o00bEMOB. BpIumcieHne paccTOSHUS  JIO | BBIYMCICHUS OOBEMOB TEIl.
IIOCKOCTH Jloka3pIBaTh TeOpeMy 00 00bEME HAKIIOHHOH PU3MBbI
Ha MpHUMEpE TPEYroJbHOM MPU3MBI U JUIS MPOU3BOIBHON
MIPU3MBI.
JokaspiBaTh TeopeMy: 00 o00béMe THpaMUIBI,
(dbopMynHpOBaTh CIEACTBUS M3 Hee: 00BEM YCEUEHHOI
nupamMuabl. BeiBoguTh popmMyiry 1t BEIYHCICHNS 00BEMOB
YCEeUEHHON NUpaMUIbl
4. Tena 24 4 Hununapuueckas MIOBEPXHOCTb, oOpazyromme CgoboaHo OIepUpPOBAThH TIOHATUSIMU:
LUINHAPUYECKOH MOBEPXHOCTH. LWINHAPUYECKass IMOBEPXHOCTb, LunuHAp. H3yyars
BpallleHus. Humuanp.  Ilpsmoit  kpyroBod  mwimHap.  [lnomane | crmocoObl MONMYydYSHHS IMIMHAPUYECKOH ITOBEPXHOCTH,
C(l)epa H 1ap. MOBEPXHOCTHU LIUIMHJPA. HUINHApA.
Kom0uHanus TeJ Konnueckast moBepxHOCTb, oOpasyromme  KOHHYECKOH M300pakaTh HIMIAMHIP U €70 CEUSHUS IUIOCKOCTBIO.
nosepxHoctu.  Konmyc.  CeueHne  kOoHyca  IIOCKOCTBIO, CB0001HO ONepUpPOBATh NOHATHAMM: KOHHMYECKas

BpalieHust U
MHOTOTPAHHUKOB

napajuleJIbHOM  MJIOCKOCTM OCHOBaHMS. YCEUYEHHBIH KOHYC.
N300pakeHne KOHYCOB U yCEUEHHBIX KOHYCOB.

ITnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IOBEPXHOCTH
KOHyca.

CrepeomeTprdeckue  3agadydl  Ha  JIOKa3aTeIbCTBO U
BBIUUCIICHHUE, IOCTPOCHNUEM CEYCHUH HWIMHAPA, KOHYCa.

[IpuknagHbIe 3a7a49M, CBA3aHHBIE C HIUIMHAPOM

MMOBEPXHOCTH, KOHYC, YCeUEHHBIN KOHYC. 3yuaTh CIIOCOOBI
MOJTyYCHUSI KOHMIECKOH MMOBEPXHOCTH, KOHYCA.
HN300paxaTh KOHYC M €ro Ce4YeHHUs IIJIOCKOCTHIO,
MIPOXOASIIEeH yepes 0Cb, u IUTOCKOCTBIO,
MEePIEHIUKYIISIPHON K OCH.
BoiBoauTL GOpMyNBI IS BBIYUCICHUS OOKOBOW M
TIOJTHOM TTOBEPXHOCTEH TEJ BpalCHUSI.




Cdepa u map.

[epeceuenue cheps! U mapa ¢ IWIOCKOCThI0. Kacanue mapa u
cepsl mIockocThi0. Bua n n3o0paxenue mapa.

YpaBuenue chepsl. [Tnomans chepsl u e€ yacrteil.

CumMmeTpust cdepsl u mapa.

CrepeoMeTpudyeckue  3afayd  Ha  JI0Ka3aTeNbCTBO U
BBIYKCIICHHE, CBsI3aHHBIE CO c(epoil W MapoM, MOCTPOSHHEM HX
CEYECHUH IIOCKOCTBIO.

[puxnagHbIe 3a1a49M, CBI3aHHBIC CO CPEepOi U IIapOM.

[ToBTOpEHME: OKPYKHOCTh Ha IUIOCKOCTH, BBIYHCICHHUS B
OKpY>KHOCTH, CTaHJAPTHBIC TIOA00HS

Paznnunble KOMOMHAIMY TE BPaLICHUs] 1 MHOTOTPAHHHUKOB.
3anauu 1o TeMe «Tena 1 MOBEPXHOCTHU BpAIICHUS)

Pemiatp crepeoMerpudeckue 3amayl, CBS3aHHBIE C
TeNaM{ BpAIICHUS, HAXOXICHHEM IUIOMAIn OOKOBOH H
MIOJTHOW TIOBEPXHOCTH, TIOCTPOCHUEM CEYEHHH.

Hcnons3oBaTh npu pelIeHUH
IUIaHUMeTpHYecKue (haKThl U METOIBI.

CpaBHHBATh ¥ AHAJIM3HPOBATH YTBCPKACHUSA C
LENBI0  BBISIBIICHHS ~ JIOTHYSCKH  KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKACHUM.

AHAIM3UMpPOBaTh H  MOJETUPOBATHL Ha  S3BIKE
TCOMETPHH peajbHbIC CUTYAIlNH, CBSI3aHHBIC C KOHYCOM U
ITHHAPOM.

HcciienoBaTh IOCTPOCHHBIC MOJIEITH, B TOM YHCIIE U C
HCTIOIB30BaHUEM alapara anreOpol

AKTyaau3upoBaTh (axkTbl ¥ METOJbl IUIAHUMETPHH,
pelieBaHTHBIC TeMe, TPOBOAUTH AHAJIOTHH.

CB0001HO OTIEPHPOBATH MOHATHAME: chepa u miap,
LEHTP, pamuyc, tuametp chepsl U mapa.

HccnenoBars B3auMHOE pacrnojiokeHHe cdepbl H
TUIOCKOCTH.

@DopmyIUpPOBaATH
IUTOCKOCTH K cepe.

Joxa3pIBaTh TEOPEMBI
KacaTeIbHOH TIOCKOCTH.

BeiBoauTs (opMydy AN BBEYUCICHHS IUIOIMIATH
cepsl uepes paguyc chepsl.

Pemarb crepeoMeTpuyeckue 3ajadd, CBSI3aHHBIE CO
chepoil ¥ mapoMm, HaxOXKICHHEM ILUIOMIATH cepsl u eé
YacTel, OCTpOoeHHeM ceueHuid cepbl u mapa.

AHaJIM3MPOBaTHL M MOJAEJIHPOBATH Ha  SI3bIKE
T€OMETPUN PCAJILHBIC CUTYyallMH, CBA3AHHBIC C IIApOM U
cthepoit.

Pemats mpocThie 33aaud, B KOTOPBIX (UTYPUPYIOT
KOMOWHAIIMY TeJl BPAIICHUS 1 MHOTOTPaHHUKOB.

Hcnons30BaTh IpH pelIeHNWH 3ajiad, CBSI3aHHBIX CO
ctepoii 1 mapom, IIaHUMETPHYECKUE (PAKTBI U METOJIBL.

Pematp crepeomeTpuyuecKue 3a/1aud, CBSI3aHHBIE C
TCJIaMU BpalICHUA, ITIOCTPOCHUEM CEYEHHUM Tell BpamicHusd,
C KOMGI/IHaHI/IHMI/I TCJI BpalllCHUA 1 MHOTOT'PaHHUKOB.

IIpoBoaUTH JTOTHYECKH KOPPEKTHBIE TOKa3aTeIbHBIC
paccy)XIeHHsS TIpH peImIeHHH TEeOMETPHYECKHX 3a/ad,
CBSI3aHHBIX C TIEPICHINKYIISIPHOCTHIO TNIOCKOCTEH.

AHATU3UPOBATh W MOJEJTUPOBATHL Ha  S3BIKE
TEOMETPUH  peaJIbHbIE  CHUTYyallMM,  CBS3aHHBIE  C
MHOTOTPaHHUKAMU.

3aaa4

OIIPCACIICHUC KacaTeJIbHOI

O CBOHCTBE U IIpU3HAKE




HccenenoBaTh NOCTPOSHHBIE MOZIEH, B TOM YHCIIE U C
HCTIONb30BAaHHUEM alllapaTa aireOpsl.

Inomaau
NMOBEPXHOCTH M
00bEMBI KPYIJIBIX
TeJ

9y

O0wém nmuuapa. Teopema 06 00bEME MPSIMOTO MUITHHIPA.

[Tnomaay 60KOBOW U MOTHOW MOBEPXHOCTH LIUIUH/IPA.

Brruncienue 00BEMOB TeNl € TMOMOIIBIO  ONPEACIEHHOTO
uHTrerpaiga. O0bEM KoHyca.

[Tommaau 60KOBOM U MOJHOW MOBEPXHOCTH KOHYCA.

CrepeoMeTpruecKkue 3aJayd, CBS3aHHBIE C BBIYHCICHHUEM
00BEMOB IMIIMHIPA, KOHYCA.

[puknagaeie 3amaun 1o Teme «OOBEMBI ¥ IUIOMIANA
TTOBEPXHOCTEH TeI.

O06BEM mrapa u mapoBoro cekropa. Teopema 06 00bpEMe mapa.
[Tnomans chepsr.

CrepeoMeTpruecKkue 3ajayd, CBS3aHHBIE C BBIYHCICHHUEM
00BEMOB I1apa, MAapOBOro CETMEHTA, IIIAPOBOT0 CEKTOpa.

IIpuknanseie 3amaun no teme «OOBEMBI TEN», CBSI3aHHBIE C
00BEMOM 11apa U TIOMAABI0 chephl.

CoOTHOIIGHUST ~ MEXAY  IJIOMAISIMHI
00BbEMaMU ITOJOOHBIX TEJL.

[HomoOHEIE Tena B IPOCTPaHCTBE.

U3menenne 00bpEéMa IpH 1Mo 100MH.

CrepeoMeTpHdecKre 3aJadd, CBS3aHHBIE C BBIYHCICHUEM
00BEMOB TeJ U TUTONIa el MOBEPXHOCTEH

MOBEpXHOCTEN U

CB0001HO OMepPUPOBATH MOHATHAMH: 00BEM Tena,
TUTOLIA/Ib TOBEPXHOCTH.

@opMyIHPOBATH OCHOBHBIE CBOWCTBA 0OBEMOB.

Joka3pIiBaTh TeopeMbl: 00 00BEME IUIUHIPA; 00
00béMe KOHyca. BuIBoaMTBH (DOpMyIBI Uil BBIYHMCIICHHS
00béMa yceu€HHOTO KOHYCa.

HccenenoBaTh ocTpOSHHBIE MOIEH, B TOM YHCIIE U C
UCTIONH30BAaHHUEM alllapaTa aireOpsl.

3HaTh BO3MOXKHOCTH PELICHUS 3a]ad Ha ITOCTPOCHUE
IUPKYJIEM U JUHEHKOH, O KJIIACCHYECKUX HEPa3pPEIIMMBIX
3a7adax.

CB000/1HO ONepUpPOBATHL MNOHATHAMM: IIapOBOM
CErMEHT, LIAapOBOM CIIOW, IIAPOBOH CEKTOP, OCHOBAaHUE U
BBICOTA CErMEHTa, OCHOBaHHE M BHICOTA IIAPOBOT'O CJIOSL.

BuiBoauTh GOpMysbl Ul HaxoXIEHUS 00BEMOB
LIAPOBOT0 CErMEHTa, [IaPOBOT0 CEKTOPA, IIIOMIAIH Chepsbl.

Joka3bIBaTh TEOpeMy 00 00bEMeE Iapa.

Pematp crepeomeTpuyuecKue 3a/add, CBSI3aHHBIE C
00BbEMOM Imapa, MIAapOBOTO CErMEHTA, IIApOBOTO CEKTOPa,
IUTOIIAIBIO CEPHI.

CpaBHMBaTh U aHAJM3MPOBATH YTBEPXKICHUS C
LENbI0  BBIABIGHUS  JIOTHYECKH  KOPPEKTHBIX |
HEKOPPEKTHBIX PACCYKACHHUMH.

AHaJIM3MpOBaTHL M MOJEJIHPOBATH Ha  SI3bIKE
reOMETPUH peajibHble CUTYalluH, CBs3aHHbIE C OOBEMOM
miapa, LIapOBOrO  CErMEHTa, I[IApOBOTO  CErMEeHTa,
IJI0MIAIbI0 cephl.

CB000/1HO ONIEepUPOBATH MOHATHEM: TIOTOOHBIE TEa
B IIPOCTPAHCTBE.

Buraucisite 00bEMBI TEI C TOMOIIBIO OIIPEAEIEHHOTO
MHTETpaJa.

Pemath crepeomeTpuyuecKHe 3a/aud, CBSI3aHHBIE C
COOTHOIICHUSMH MEXAY IUIOIIAIIMH TOBEPXHOCTEH H
00bEMaMH MOIOOHBIX TEJI.

IIpoBOAUTH TOTHYECKH KOPPEKTHBIE A0KA3aTeIbHbIE
paccyskIeHHsl TIpH pEIICHWH TeOMETPUYECKUX 3ajad,
CBSI3aHHBIX C BBIYHUCICHHEM OOBEMOB TENl C IOMOIIBIO
ONPENEeIEHHOTO MHTErpasia, HaX0XKICHHEM COOTHOIICHHS




MeXTy TUTOIIAASIMHU TIOBEPXHOCTEH M 00bEMaMU TTOTOOHBIX
TEJl.

AHAIM3WPOBATh ¥ MOJEJHPOBATHL HAa  S3BIKC
TCOMETPHUH PEabHbIC CUTYAIINHU, CBSI3aHHBIC C 00bEMaMH U
MOBEPXHOCTSAMH TEJ, Ha I0KA3aTEJIbCTBO U HA HAXOXKICHHE
F€OMETPUUECKUX BEJIUYUH

IToBTOpEHME,
00001IEeHNEe
cucTeMaTH3alus
3HAHUH

Hu
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OOoO1aroniee MOBTOPEHUE TIOHATHA M METOMOB Kypca
reometpun 10—11 kiaccoB, cuctemaruzanus 3HaHHMA.

Hcropust pa3BUTHSI CTEpEOMETpUM Kak HaykKd U e€ poiib B
pPa3BUTHH  COBPEMEHHBIX WH)KEHEPHBIX M  KOMITBIOTEPHBIX
TEXHOJOT U

Pematnb CTEPEOMETPUICCKUE 3a7aun Ha
JI0Ka3aTebCTBO MaTeMaTHYECKUX OTHOILICHHIA,
HAXOXJCHAC TEOMETPHYCCKUX BEIMYUH (IJIUH, YTJIOB,
mIomanel, o0bEMOB).

Hcnonb30BaTh [pU PEHICHUH CTEPEOMETPHUCCKUX
3aj1a4 UIaHUMETPHUYEeCKUe (PaKThl K METOIBI.

IIpoBoaUTH JOTHYECKH KOPPEKTHBIE JOKA3aTelbHbIC
paccyXIeHusi TPU PEIICHHH CTEPEOMETPUYECKUX U
IUTAHUMETPHUUCCKHUX 3a71a4.

CpaBHHMBATH H AHAJHW3MPOBATH PCAbHBIC CUTYAIUH
W BBISABJISATH BO3MOXKHOCTH eé MO}ICHI/IpOBaHI/IH Ha A3BIKC
TCOMETPHH.

MoneaupoBaTh pealbHYI0 CHTYAallMI0O Ha S3bIKE
FCOMETPHH U MCCJIEN0BATH MOCTPOCHHBIC MOJENH, B TOM
YHCJIE U C UCTIOJIb30BAHMEM alllapara ajireOpsi.

Hcnonb30BaTh KOMITBIOTEPHBIE MPOTPaMMbI  [IPH
peLICHUH 3a/1a4.

IMonyuyarh npeacTABJIEHHE O TEOMETPUH KaK O
pa3BHBalOIIEiics HayKe, HCCIEMYIOMIEH OKPY AU MU,
CBSI3aHHOW C pealbHBIMU OOBEKTAMH, I[TOMOTAIONICH
pe[HI/ITI) peaHBHbIe JKN3HCHHBIC CI/ITyaL[I/II/I (6] pOHI/I
CTepeOMeTpI/II/I B paSBI/ITI/II/I COBpeMeHHLIX I/IH)KeHepHI)IX u
KOMHBIOTepHI)IX TCXHOHOFHﬁ




TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS»

10 KJIACC (HE MEHEE 70 YACOB)
2 4 B Henemo, Bcero 70 4, 1 ¥ — pesepBHOE BpeMst

(OYHO-3A0YHASA ®OPMA OBYYEHUA)

Ne HasBanue Koun-
OcHoBHBIE BH/IbI JIeSITE€JIHLHOCTH
n/n | pasaesna (TeMbl) 4eCTBO OcHOBHOE coiep:KaHue
YJalmnxcsd
Kypca qacoB
1. BBeneHne B 24 4y OcHoOBHbIE IPOCTPAHCTBEHHbIE GUIYPBHI. OnpenensiTb IIOCKOCTh KaK (QHUTYPY, B KOTOPOWH
Ilonatus crepeomeTpum: TO4YKa, NpsMas, IIOCKOCTb, | BBIMOIHAECTCS MIIAHUMETPHS.
crepeoMeTpuro npoctpaHcTBOo. OCHOBHBIE TIpaBHiIa H300paXEHUs HAa PHCYHKE Jenate mpocTedIMEe  JIOTMYECKHE  BBIBOJABI W3
IUIOCKOCTH, TAapaJuIelbHBIX HPAMBIX (OTPE3KOB), CEPEAMHBI | aKCHOMATHKHU IJIOCKOCTH.
OTpe3Ka. IIpuBoauTh IIPUMEPEI peanbHBIX 00BEKTOB,

[Tonarus: mepecekaronyecs IUIOCKOCTH, IEpeceKaroIuecs | HIean3aIfed KOTOPhIX SBISIOTCS aKCHOMBI T€OMETPHH.

npsMast ¥ INIOCKOCTh; TOIyTIPOCTPAHCTBO. W3y4daTh, IPUMEHATH IPUHITUIIEI HOCTPOCHUS CEUESHUH.

MHororpaHHuky, n300pakeHne IPOCTEHIINX Hcnonb3oBarhk [UId IOCTPOEHUS CEYCHUM METOJ

MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX O0BEKTOB. CJIeZIOB, METOJl BHYTPEHHErO IPOEKTUPOBAHMSA, METO]

AKCHOMBI CTepeOMETPHH U NePBbI¢ CJIeACTBUS U3 HHUX. MEPEHOCa CEKyIIEH MIOCKOCTH.

Cnoco0bl 3a1aHusI IPSIMBIX U TNIOCKOCTEH B MPOCTPAHCTBE. Pemats cTrepeomeTpuyueckue 3a1a4u: Ha ONpeaelIeHHe

O0o03HaueHHs NPSIMBIX U TUIOCKOCTEH. BHJIA CEUYEHUS U HAXOXKICHUE €r0 MIOIAIH.

Ceuenust. l300pakeHWe cedeHMH mWpamMHIbl, Kyba U AXTyanm3upoBaTh (AaKTBl W METOIbl IUIAHHUMETPHH,

NIPU3MBI, KOTOpBIE TPOXOIAT uepe3 ux péOpa. M3oOpaxkeHue | peneBaHTHBIE TEME, IPOBOANTH aHAJIOTHH.
nepecedyeHusl  MOIY4YEeHHBIX  IUIOcKocTe.  PackpammBanue Hcnoan3oBaTrs npu pelleHUH 334ad  CIEAYIOLIHe
ITOCTPOCHHBIX CEUYCHUH pa3HBIMHU I[BETaMHU. IUTAHUMETPHYECKUE (DAaKThI U METO/BI:

Metoa caeaoB Jsi mocTpoeHusi cedeHuil. CBoiicTBa Teopempl ®aneca U 0 NPONOPLUUOHAIBHBIX OTPE3KAX.
TepeceueHnil MpsAMBIX U TUIocKocTed. [locTpoeHue cedeHWid B | ANTOpWTM NEICHHS OTpe3Ka Ha 1 paBHBIX dacTeid. Teopema
nmupamuze, Kyoe no Tpém Toukam Ha péopax. Co3gaHne BEIHOCHBIX | MeHemnast.

YEPTEXKEN U 3aMUCh 11aroB MOCTPOEHUSL. PaBHOOeIpeHHBI  TpeyrodpbHUK. PaBHOCTOPOHHUH

IloBTOpPEHNE NIIAHUMETPHH. TpeyroibHuk. IIpsMoyronpHslii TpeyroiabHUK. CBOHCTBO

Teopema 0 NpPONOPIMOHAIBHBIX OTpe3kax. [logoOme | cpenHel JMHMM TpeyroibHUKa. CBOWCTBO OHMCCEKTPUCHI

TpeyroapHUKoOB. Teopema Menenas. Pacu€rel B ceueHMAX Ha | yria TpeyroiabHHKa. CBOMCTBO MeJMaH TPEYrONbHUKA.
BBIHOCHBIX YepTexkKax. [Tpu3Haku noao0ous TpeyroIbHUKOB.

HcTopus pa3BuTus MIAHUMETPUU U CTEPEOMETPUU IMonyyats mnpenacraBjeHHst 00 OCHOBHBIX JTamax
pa3BUTHUsI T€OMETPUHM KaK COCTaBHOW 4acTH (yHAaMeHTa
pa3BUTHS TEXHOJIOTHI

2. B3auMHoe 64 B3auMHOE  pacnonoKeHue HpsAMBIX B IPOCTPAHCTBE. KaaccuguumpoBars  B3aMMHOE  pacCIONIOKEHHE
CkpemmBatomuecss  mpsMble.  IIpu3HakM  CKpPENIMBAIOMIMXCS | MPSIMBIX B TPOCTPAHCTBE, WILIIOCTPUPYS] PHCYHKaMH H




PACIOJIOKEHHE MIPSIMBIX. MIPUBOJIA IPUMEPHI U3 PEaNbHOM KU3HH.
[TapannensHele mpsiMBIE B NPOCTpaHCTBe. Teopema o Jloka3pIlBaTh  TeOpeMy O  CYLIECTBOBAHMU U
NMPAMBIX B CYLIECTBOBAaHMM U €IUHCTBEHHOCTH MpPsIMOM MapajielbHON | €AMHCTBEHHOCTU MNapauleIbHOM MpsAMoOil, mnpoxossiueit
NPOCTPaHCTBE JAaHHOW MpPsIMOM, NPOXOASIIEH depe3 TOUKY IPOCTPAHCTBA W HE | 4epe3 TOUYKY IPOCTPAHCTBA M HE JIeXKalled Ha ApYyrou
Jexamed Ha JaHHOM nmpsMoil. JleMMa o0 1mepecedyeHMH | MPSAMOM; JEMMY O IEPECEYeHMHM IUIOCKOCTH JBYMs
MapajUleNbHBIX MPSAMBIX IUIOCKOCTBIO. [lapamimensHOCTh Tpex | mapaienbHBIMH — NPAMBIMH; — TeopeMy O  Tpéx
npsAMbIX. TeopeMa o TpEX mapauIeIbHbBIX MPSIMBIX. MapauIeNIbHBIX TPSIMBbIX.
Teopema 0 CKpEIIUBAIOIINXCS TPSIMBIX. Jloka3plBaTh MNPU3HAK CKPEUIMBAIOIIMXCS IMPSIMBIX,
IMapannensHoe  mpoexktuposaHue. (OCHOBHBIE — CBOMCTBA | TEOPEMY O CKPEIIMBAIOMINXCS MPSIMbIX.
rapauleNIbHOTO NPOeKTHpoBaHusl. M300paxkeHne pasHbix Guryp B Jloka3pIlBaTh TeopeMy O paBEHCTBE YIJIOB C
NapajIeIbHON MPOEKIUH. COHAIPaBICHHBIMU CTOPOHAMH.
IleHTpanpHas NpoeKLus. OOBSICHATh, YTO Ha3bIBaeTCs MapajieNbHBIM U
Yron ¢ COHampaBICHHBIMH CTOPOHAMH. YTOJI MEXIy | LEHTPalbHbIM IPOEKTHPOBAHHMEM M KakK BBIIOJIHIECTCS
MPSAMBIMU. MPOSKTUPOBAHUE (PUTYP HA TIOCKOCTb.
3ajaun Ha JOKa3aTeNbCTBO M HCCIICIOBAHUE, CBSI3aHHBIC C Jloka3pIBaTh CBOHCTBa TapauIeIbHOTO
PAacIIoI0XeHHEM MPSIMBIX B IPOCTPAHCTBE MIPOEKTUPOBAHMSL.
HN3o6paxkars B nDapamuielbHOW NPOEKLUUU Ppa3HbIE
T€OMETPHUYECKHE (PHUTYPHI.
Pemarsp CTEPEOMETPHUECCKHE 3aJauu Ha
JIOKa3aTeIbCTBO M MCCJIEAOBAHWE,  CBA3AaHHBIE  C
PpAacnoJIOKEHUEM NIPSMBIX B IIPOCTPAHCTBE.
IIpoBoauTe JOKa3aTeNbHBIE PACCYXKACHUS  IIPH
peuICHUun T€OMETPUUCCKUX 3aja4, CBs3aHHBIX Cco
B3aMMHBIM PACIIOJIOKECHUEM ITPAMBIX B IIPOCTPAHCTBE.
CpaBHMBaTh, aHAJU3HPOBATH W  OLIEHUBATH
YTBEPKACHHUS C LEJIBIO BBIABJICHUSA JIOTUYECKHU KOPPEKTHBIX
1 HEKOPPEKTHBIX PACCYXKICHUI.
MoaennpoBaTh peajibHbIE CHTYalllH, CBS3aHHBIE CO
B3aMMHBIM PACIOJIOKEHHEM TIPSAMBIX B MPOCTPAHCTBE, HA
SI3BIKE TE€OMETPHHU.
Hccaenosarn MIOCTPOEHHBIE MoJeNnu c
HCIOJIB30BAHUEM TCOMETPUYCCKUX MOHATUA | TCOPEM,
arnmapara anreopsl, TUQPOBBIX PECYPCOB.
IoayyaTs  mpeacTaBjeHMEe O  IIEHTPAIBHOM
MPOEKTHUPOBAaHNU M 00 HCTOpUH padoT MO TEopHH
TICPCICKTHUBBI
3. HapaJI.]IeJIbHOCTL 8y IlonsaTusa: napamwienbHOCTh MHPSIMOW U IUIOCKOCTH B KiuaccuduuupoBarh  B3aMMHOE  pacCIOJIOKEHUE
MIPOCTPAHCTBE. OpsAMOH M TUIOCKOCTH B TPOCTPAHCTBE, HPHUBOAS
MPAMBIX U [Ipu3Hak mapamienbHOCTH MpsiIMOM M miockocTu. CBOMCTBA | COOTBETCTBYIOIIME MPUMEPHI U3 PEANBbHON KU3HHU.
IJI0CKOCTeH B NapasyIeIbHOCTU MPSIMOM U IIOCKOCTH. @opMyIHPOBATL  ONpEJCNCHHE  HapaelbHbIX
IPOCTPAHCTBE I'eomeTpuueckue 3a1aud Ha BBIYUCICHUE M J0KA3aTENIbCTBO, | MPSAMOMN U IIOCKOCTH.

CBSI3aHHBIC C TAPAJUIETbHOCTBIO MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.
ITocTpoeHue ceueHusl, MPOXOASIIErO Yepe3 AAHHYIO MPSIMYH0

IlOKa3I)IBaTI> OpU3HAK O HNapauICJIbHOCTH HpﬂMOﬁ n
IIJIOCKOCTH, CBOIiCcTBa napajjiejibHOCTU HpHMOﬁ u
IIJIOCKOCTH.




Ha 4YepTeKe M IapajUlelIbHOro Ipyrod npsamou. Pacuér
otHomeHuit. IlapannenpHass Tpoekuus, NpPUMEHEHUE Ui
TIOCTPOEHHMS CEYCHUH Kyba 1 mapajiesenunesa.

CgolicTBa mapasenenunesa u Npu3Msl.

IapannensHele MIOCKOCTH. [IpU3HAKK MapaIeIbHOCTH IBYX
miockocTell. TeopeMa O NapauieNbHOCTH M €OUHCTBEHHOCTH
IUIOCKOCTH, TPOXOIAIIEH Yepe3 TOUKy, He MNPHHAIIEKALIYIO
JAHHOM MIOCKOCTH M CIEACTBHS U3 HEE.

CBoiicTBa mMapaIeNbHBIX IUIOCKOCTEH: O MapauieIbHOCTH
NPSAMBIX IEPECEUYEHU IPU MEPECEYEHHH JBYX IapalIeIbHBIX
IUIOCKOCTEeHl TpeThel; 00 OTpe3kax MapajuleNbHBIX IPSAMBIX,
3aKITI0YEHHBIX MECKIY napajijicjibHbIMU IJIOCKOCTSMMU, o
nepeceucHumn HpHMOﬁ C IBYMs MapalyICIIbHBIMU MIIOCKOCTAMU

Pemath crepeoMeTpHyecKue 3aJaud BBIYHCICHUS H
JI0Ka3aTeJIbCTBO, CBA3aHHbIE C MapalIebHOCTBIO MPSIMBIX
U TJIOCKOCTEN B IPOCTPAHCTBE.

PemaTte mnpakTHUecKWe 3aJadd  Ha IIOCTPOCHHE
CCUCHMH Ha YepTexax TeTPadApa U MapaulesenuIe/a.

PemaTp crepeoMeTpuYecKHe 3a/ladd, CBS3aHHBIC C
MOCTPOEHHUEM CEUCHHH MIIOCKOCTHIO.

IIpoBOAUTH JTOTHYECKH KOPPEKTHBIE IOKa3aTeIIbHBIC
pacCyXICHHUS TPH PEIICHHH TEOMETPHYECKUX 3aaad
CBS3aHHBIX C MAPAIIEIBHOCTHIO MIIOCKOCTEH.

CpaBHMBATh U AHAJIM3NPOBATH PEAJIbHBIC CUTYALUH,
CBS3aHHBIE C MApalICIbHOCTBIO MPSIMOIl M IUIOCKOCTH B
IIPOCTPAHCTBE; MOJAEJMPOBATh peajibHbe CHUTYyallUH,
CBS3aHHBIE C MApaUICIbHOCTBIO MPSIMOIl M IUIOCKOCTH B
MIPOCTPAHCTBE, Ha S3bIKE TEOMETPHH

Hepnenauxya
APHOCTH NPAMBIX
U IUIOCKOCTEH B
NPOCTPAHCTBE
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IToBTOpeHwme: teopema  Ilmparopa  Ha  IIIOCKOCTH,
TPUTOHOMETPUS NMIPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
CpoiicTBa Kyba ¥ TpPSIMOYTOJbHOTO  MapauleIeHuIIe/a.

Bbluncienne AIMH  OTPE3KOB B KyOe ¥ IPSMOYTOJBHOM
napasuiesIenunese.

IleprnennukynsapHocTs mpsMOM W IUIOCKOCTH.  [Ipu3Hak
HNEepHeHIUKYIAPHOCTH TpsAMOH H  IUIOcKocTH. Teopema o
CYIIECTBOBAHWU M €IMHCTBEHHOCTH NIPSAMOMH, MPOXOIAIIeH uepes
TOYKY TMPOCTPAHCTBA M NEPHEHIUKYIAPHOH K IUIOCKOCTH.
[TockocTy 1 NepNeHANKYIAPHBIE UM NPsIMas B MHOTOTPaHHUKAX.

[leprieHauKynsAp U HAKJIOHHAS.

[TocTpoeHne nepneHuKyIIpa U3 TOYKH Ha MPSIMYIO.

Teopema o Tpéx neprieHAUKYIIsApax (psiMasi 1 obpaTHas).

Yron Mexny —ckpemmBamomumuca — OpaMeiMua.  [louck
NEPIEeHANKYJIAPHBIX MPSAMBIX C TOMOILIBIO TNEPIEHANKYISIPHBIX
IIOCKOCTEH

OproroHanbsHOE NPOEKTUPOBAHUE.

[Toctpoenne ceueHunit Kyda, MPU3MBI, IPABIIIFHON MTHPAMHUJIBI C
TIOMOLLBIO OPTOTOHAJIBHOM MPOEKIMH.

CummeTpust B IPOCTPAHCTBE OTHOCHUTENBHO IUIOCKOCTH.
IInockoctn  cummerpuii B~ MHOrorpaHHukax. Ilpusnax
MEPIICHANKYIAPHOCTH MPAMOM W IUIOCKOCTH KakK CJEJICTBHE
cuMMeTpuu. [IpaBuiIbHBIE MHOTOTPAHHUKU

Pacuér paccTostHHH OT TOYKH 10 IIIOCKOCTH. CIIOCOOBI OITyCTHTh
MEPIEeHANKYIAPBl: CUMMETpUS, CABUT TOYKH IO MapasIeNbHOM
npsiMoil. CaBur mo HemapaIeIbHOW TNPSAMON, U3MEHEHHE
paccTosHui

AKTyanm3upoBaTh (AKTBl W METOIBl IUIAHHUMETPHH,
pelleBaHTHBIE TEME, IPOBOANTH AHAIOTHH.

®opMyIHPOBATL ONpPEICICHUS: TEPIECHINKYIIPHBIX
OpsMBIX B IPOCTPAHCTBE;  ONPENECIECHUE  MPSAMOM,
HNEPHEHNKYISIPHOM K INIOCKOCTH.

Jloka3pIBaTh: JIEMMY O MEPHEHAMKYIIPHOCTH JBYX
NapajuIeJIbHBIX NPAMBIX K TPETbEH NPSIMON; TEOPEMBI O

CBA3M MEXIY NapalyIeNbHOCTRIO MPSIMBIX U HX
MEPIIEHANKYJIIPHOCTHIO K IIJIOCKOCTH.
Jloka3piBaTh: TEOpPEMy, BBIPAXKAIONIYI0 MPHU3HAK

MEPIECHANKYIIPHOCTH NPSIMON M TIJIOCKOCTH; TEOpPEMY O
CYIIIECTBOBAaHUU U €MHCTBEHHOCTH MPSIMOH, IPOXOIIeit
yepe3 JaHHYI0 TOYKY W TEpHeHAMKYJSPHOH K JaHHOM
IIOCKOCTH.

H300pakaTh B3aUMHO NEPHEHIUKYISPHBIE MPIMYIO U
IIOCKOCTb.

®opMyIHpPOBATL CBOICTBO  MNEPHEHAMKYNApa MO
OTHOIICHHIO K INIOCKOCTH.
Moayuats npeacTaBjieHUe 0 3HAYECHUU

MePIeHINKYIsIpa sl Opyrux ooOyactedl Hayku ((usuka,
SHEpreTHKa, JIa3epHbIe TEXHOJIOTHH), B PEATbHON >KU3HU
(TexHHKa, OKpYXaromas 00CTaHOBKaA).

Jloka3pIBaTh YTBEp)KICHHUSA, CBSI3AHHBIC C MPOCKIUEH
OpsIMOM Ha IJIOCKOCTh, HEMEPHEHIUKYISPHYIO K DTOM
IPSMOIL.

Joka3piBaTh TeopeMy O TPEX NEPHCHIUKYISIpaX |
TeopeMy 00paTHYIO TeopeMe O TpEX NEePIEeHANKYJIIpax.

MHonyyars mnpeacraBieHne 00  OPTOrOHAJILHOM
MIPOEKTUPOBAHUH.




Jloka3bIBaTh TeOpeMy O MPOEKLUU TOUKU Ha MPSIMYIO.

Pematre crepeoMerpudeckue 3agaud, CBsSI3aHHBIE C
HNEePIEHAUKYISIPHOCTHIO MIPSIMOM U MIIOCKOCTH.

Pemare  mpuxiagHele  3aJa4M, — CBA3aHHBIE  C
HaXO0KJECHUEM F€OMETPUYECKHUX BETHYHUH.

Pemate crepeoMeTpudecKHe 3a1add, CBS3aHHBIE C
INPUMEHEHHEM TEOPEMBI O TpEX MEPNEHAMKYIApax,
HaXO0XACHUEM PACCTOSIHUI, TOCTPOEHUEM MTPOEKLIHH.

CpaBHHBAaTh H AaHAJM3UPOBATH YTBEPKACHUS C LIEJIBIO
BBISABJICHUA JIOTUYCCKU KOPPCKTHBIX W HEKOPPEKTHBIX
paccyxaeHuil.

AHATU3MPOBATH U MOACJIMPOBATH Ha S3bIKE T€OMETPUHU
PpCalIbHBIC CUTYAIlUH, CBA3aHHBIC C IEPIICHANUKYISAPHOCTHIO
IIPSIMOH U IIJIOCKOCTH; HCCAe0BATH TOCTPOCHHBIE MOJICIH,
B TOM YHCJIC H C HCIIOJIb30BAHHIEM allllapara ajareOpsl

IToBTOpEHME,
00001meHne
3HAHUH

6u

IToBTOpEHME: TOBTOPEHHE OCHOBHBIX HOHATHH M METOIOB
KypcoB 8 1 9 KimaccoB, 0000IIecHEe 3HAHUH

Pematp 3agauM, WUTIOCTPHUPYIOIIUE CBSI3H MEXKIY
Pa3IMYHBIMH TEMaMH Kypca

11 KJIACC (HE MEHEE 70 YACOB) (OYHO-3A0YHASI ®OPMA OBYUYEHUS)
2 4 B Henento, Bcero 70 4, 1 ¥ — pe3epBHOE BpeMsi

[ToBTOpEHME: yrom MEeXIy CKPEIIUBAIOIINMHUCS TPSMBIMH B
MpoCTpaHcTBE. [ eoMeTpudeckne METOAbl BBIYHCICHHS YyIJia
MEXITy IPSIMBIMHA B MHOTOTPaHHHKAX.

JByrpannbiii yroa. CBOWCTBO JMHEHHBIX YTIIOB IBYTPAHHOTO
yria.

[lepneHnuKkyasipHbIE MIIOCKOCTH.

CBoiicTBa  B3aMMHO  NEPHEHAMKYJSPHBIX  IJIOCKOCTEH.

Ne Ha3zBanue Koau-
OcHoBHBIE BHDBI 1eSIT€JIbHOCTH
n/n | pasaesa (TeMbl) 4yecTBO OcHoBHOE copepxkaHue qanmxes
Kypca JacoB y
1. VYIibl 16 g IloBTOpeHue: yrom Mexay MNOPsAMBIMH Ha IUIOCKOCTH, AKTyaau3upoBaTh (axkTbl ¥ METOJbl IUIAHUMETPHH,
TPUTOHOMETPUA B MMPOU3BOJIBHOM TPCYTOJIbHUKE, TeOpEMa PEIIEBAHTHBIC TEME, IIPOBOANUTL aHAJIOTUH.
PacCTOSTHUSA KOCHHYCOB. DopMyaUpPOBATH OINPE/IEICHUE IBYTPAHHOTO yrJa.

Joka3pIBaTh CBOWCTBO PaBEHCTBA BCEX JWHEWHBIX
YTJI0B ABYTPAaHHOTO yTJa.

Knaccudunuponarsb JIByI'paHHbIE YTJIBI B
3aBHCHUMOCTH OT UX TPaJyCHOI MEpEHI.

DopMyTUpPOBATH oTpeneneHue B3aHMHO
MEePIEeHIUKYISIPHBIX TUIOCKOCTEH.

Joka3biBaTh TEOpeMy 0 MpU3HAKE




IIpu3Hak nepneH uKyIIpHOCTH IUIOCKOCTEH; TeopeMa o MpsAMoi
NepecedyeHust JBYX IJIOCKOCTEH MNEepNeHAUKYISPHBIX TpeTheil
IIOCKOCTH.

[IpsSMOyTONBHEI  mapajulenenunen; KyO;  HM3MEpeHHd,
CBOMCTBa NPAMOYrOJILHOTO Napajuienenunena. Teopema o
JUaroHaId MPSAMOYTOJBHOTO MapauleleNuIena U CIEACTBHE U3
HeE.

CrepeoMeTpudecKie W TPUKIAJHBIC 3a/add, CBA3aHHBIC CO
B3aMMHBIM PACHOJI0KEHUEM MPSAMBIX U TNIOCKOCTH.

HOBTOpeHI/IeI CKpCIIUBAOIIHUCCA MPAMBIC, TapaJlJICJIbHBIC
TIJIOCKOCTHU B CTAaHAAPTHBIX MHOI'OI'paHHUKAX.

Ilapa mnapamienbHBIX IUIOCKOCTEM Ha CKPEIIMBAIOIINUXCA
NPSMBIX, PACCTOSHHUE MEXAY CKPEIIMBAIOIIUMHUCS MPSAMBIMUA B
MPOCTHIX CUTYALUSX.

OnyckaHue NEPIEeHANKYIAPOB, BBIUUCICHHE PACCTOSHUI OT
TOYKH J0 TOYKH; MPIMOIL; MIOCKOCTH.

Beruncrnenne  paccTosHMA — MEXIy — CKpEIIHMBAIOIIMMUCS
MPSIMBIMH C IOMOLIBIO MEPIEHANKYIIIPHOHN MIOCKOCTH.

TpéxrpaHHbIl yron, HepaBeHCTBA AJIsl TPEXTPAHHBIX YIIIOB.

Teopema Ilndaropa, TeopemMpl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAaHHOTO  yria. OJEeMEHThl CEepHYECKOil TIeOoMeTpHH:
reofie3NYecKie JMHUHU Ha 3emiie

HNEePIEHANKYIIPHOCTU ABYX IIOCKOCTEH.

@opMyIUpPOBATH CIEJICTBHE (M3 MpHU3HAKA) O
HNEepHIeHAUKYIIPHOCTU IIOCKOCTH, KOoTOpas
NEPIEHIUKYIISIpHA IPSAMOM, IO KOTOPOH IIEPECEKAIOTCS 1BE
IUIOCKOCTH, 3TH IJIOCKOCTSM.

Joka3bIBaTh yTBEPKACHUS O €O CBOMCTBAX; TEOPEMY
U CIeNCTBHE W3 HEE O [UAaroHasIX NPSIMOYTOJIBHOTO
napasuleNenunesa.

PemaTp crepeoMeTpuYecKHe 3a/aud, CBSI3aHHBIE C
HNEPIEHIUKYJISIPHOCTD IPSMBIX U INIOCKOCTEH, UCIIONb3Ys
IUIaHUMeTpHYecKue (haKThl U METOIBI.

IIpoBoauTh JTOTHUECKH KOPPEKTHBIE JOKa3aTeIbHbIC
paccy)XIeHHs TIpH pelIeHHH TeOMETPUYEeCKHX 3ajad,
CBS3aHHBIX C NEPIECHIUKYJISIPHOCTBIO INIOCKOCTEN.

AHaIM3UPOBATh M  MOJEJHPOBATH Ha  SI3BIKE
TEOMETPUH  peallbHblE  CHTyallud,  CBSA3aHHBIE  C
MEePIEHANKYISIPHOCTHIO TPSIMBIX B TUNIOCKOCTEH.

HccenenoBaTs MOCTPOSHHBIE MOZIENH, B TOM YHCIIE H C
WCTIONIH30BAaHHUEM alllapaTa aireOpsl.

Pemary  mpukiagHele  3a1auy,
HaXOXIACHUEM T'COMETPUYCCKUX BEJINYNH

CBsA3aHHBIC C

2. MHOFOFpaHHHKH 74 Cuctemartusanys 3HaHUI: MHOTOTPaHHUK U €T0 3JEMEHTHI. PaGorars ¢ yucOHHKOM: 3aJaBaTh BOIPOCHI, JI€NaTb
ITupamuna. Buast nupamup. IlpaBunsHas nupamuaa. 3aMe4aHusl, KOMMEHTapUU.
IIpusma. IIpsamas u HaknoHHas npusMsl. [IpaBunbHas npusMma. AHaJIM3MPOBATH PEILICHUE 3a/1a4U.
IIpsimoil mapainenenunesi, NPSMOYIOJbHBIA IapauICIeIUIIE], PucoBarhb BBIIYKIIbIE MHOIOIPDAaHHUKH C 33JaHHBIMHU
Ky0. CBOWCTBaMH; BOCCTAaHABJIMBATh OOLIMH BUJ BBIIYKJIOTO
Beimyknsie MHOrorpanHuku. Teopema Oiinepa. IlpaBuiibHble 1 | MHOTOTPAHHUKA 110 IBYM €0 MPOEKIUAM.
NIOJIyIIPaBUIIbHBIE MHOTOTPaHHUKHU Jloka3bIBaTh CBOMCTBA BBITYKJIOTO MHOTOIPaHHHKA.
PucoBarp BBINYKIBIE MHOTOTPAaHHUKH C Pa3HOU
9INIepOBON XapaKTEPUCTUKON; HCCJIEN0BATh BO3SMOXKHOCTH
IIOJIy4€HUs PE3yJIbTaTa IIPU BADbUPOBAHUU JAHHBIX.
Joka3biBaTh CBONCTBa NIpaBUJIbHBIX
MHOTOI'PaHHUKOB. ILlnanupoBaTh IIOCTPOEHHE
[IPaBWIbHBIX MHOTOI'PDAaHHUKOB Ha IOBEPXHOCTSX APYTUX
[IpaBUWJIbHBIX MHOTOTPaHHUKOB
3. BeKTOpbl B 13 4 IlonsTHE BEKTOpa HA MIJIOCKOCTU U B IPOCTPAHCTBE. AKTyanu3upoBaTh (GaKTbl U METOABI IUIAHUMETPHH,
CyMMa ®W Pa3HOCTb BEKTOPOB, NMPABWIIO MAapaJICICINUIEAa, | PEICBAHTHBIE TEME, IPOBOIUTH aHAIOTHH.
NPOCTPAHCTBE YMHOXEHHE BEKTOpa Ha YHCIIO, Pa3JIOKEHUE BEKTOpa 10 0asucy OmnepupoBaTh NOHATHAMM: BEKTOP Ha TNIOCKOCTH U B

TpéX BCKTOPOB, HC JICKAIIUX B OﬂHOﬁ IIJIOCKOCTH.

CKaJ’IprHOG MMpOU3BCACHUEC, BBIYUCJICHUC YIJla MCKAY
BCEKTOpPAaMHU B IPOCTPAHCTBE.

HpOCTeﬁHIHe 3aJa4u1 ¢ BEKTOpaMu

MPOCTPAHCTBE; KOMIUIaHApHBbIE BEKTOpBL. IIpUBOAUTH
pUMEpPbI PU3MYECKUX BEKTOPHBIX BEIUYHH.

OcBauBaTh  TpaBuUja  BBINOJHEHUA  JCHCTBUM
CJIOKEHUSI U BBIYUTaHUsI BEKTOPOB, YMHOXKEHHUS BEKTOpa Ha
YHCIIO.




Joxa3pIBaTh
BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3JI0KEHNH JII000T0 BEKTOpa
10 TPEM JaHHBIM HEKOMILJIAHAPHBIM BEKTOpaM.

IIpumensiTb  @IpaBuUia  BBINOJHEHUS  JCHCTBUIL
CJIOKEHUS U BBIYUTAHUS BEKTOPOB, YMHOXKEHHUS BEKTOPA Ha
YHUCJIO NPU pPELIEHUM 3a/1a4.

Haxoauth KOOpAWHATEI BEKTOpa B JaHHOM Oa3mce H
CTPOUTH BEKTOP IO €r0 KOOPAUHATAM.

BenoMHNTS omnpenieneHne CKaJspHOTO YMHOXKEHHUS U
€ro cBoWcTBa. BpMHCIATH € MOMOIIBIO CKAJISPHOIO
YMHOXEHHSI JUIMHBI BEKTOPOB, VIJBl MEXIy HHUMH,
yCTaHaBJIMBATh MIEPIICHANKYIIPHOCTh BEKTOPOB.

AHaIU3MpOBaTh U  MOJEJIHPOBATH Ha  S3bIKE
FEOMETPUM  peajbHblE  CUTYyallud,  CBSI3aHHBIE  C
(U3NIEeCKUMHI BEKTOPHBIMU BEIIMIHHAMI.

Hcnonb3oBaTh NpU pELICHUU 3a/ay, CBA3AHHBIX C
BEKTOpaMH B IPOCTPAHCTBE, IUIAHUMETPHISCKUE (HAKTHI U
METOJIbI

NPU3HAK  KOMIUIAHApHOCTH  TPEX

JABuKenust

Hemwxkenuss npoctpancTBa. OrtoOpaxkeHus. [IBIKEHUS U
paBeHcTBO (huryp. OOIIHe CBONCTBA ABIKEHIA. BUIBI TBIKEHIIA:
napajjieNbHBI MepeHoC, LEHTpalbHas CUMMETpHs, 3epKajbHas
CHMMETpHS, IOBOPOT BOKPYT npsiMoii. [IpeobpazoBanus mogo0us.
[Ipsimas u cepa Diinepa.

I'eomeTprueckue 3ajaun Ha IPUMEHEHNE IBUKECHUS

CB0001HO ONMEPUPOBATH MOHATHIMH: OTOOpaXKEeHHE
IpocTpaHcTBa Ha  cebs, JABW)KEHHE IPOCTPAHCTBA;
LEHTpalbHast, OceBas W  3epKalbHas CHUMMETPHH,
napajieNbHBIN TIePeHOC; paBeHCTBO U NoJ00ue Quryp.

Jloxa3bIBaTh yTBEPXKACHUSA O TOM, YTO LIEHTpPAJIbHAa,
oceBas U 3epKajibHasi CHMMETPHH, NapayIeNIbHBIN epeHOC
SIBIISIIOTCSL IBIDKEHUSAMH. BBINOMHATH TpeoOpa3oBaHUA
nozoousi.

OmnepupoBaTh NOHATUAME: IIpsiMas U chepa Ditnepa.

Pematp reoMeTprueckre 3a7adM ¢ MCHOIb30BAHUEM
JIBUKEHUH.

Hcnons3oBaTh npu  pelieHWH 3a7ad  ABHIKEHHS
IIPOCTPAHCTBA U UX CBOWCTBA.

CpaBHMBATh ¥ AaHAJIM3UPOBATH YTBEPKACHUSI C
LENbI0  BBIABICHHUS ~ JIOTHYECKH  KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHHH.

HccnenoBaTh mocTpoeHHBIE MOJIEINH.

Hcnoan3oBaTh UG pPOBbIe pecypehl

AHaJIUTHUYECKAA
reoMeTpus
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[loBTOpEeHMe: KOOpAWHATHI BEKTOpa Ha INIOCKOCTH U B
MIPOCTPAHCTBE, CKAISIPHOE MPOU3BEACHUE BEKTOPOB, BEIUMCIICHHE
yria MeXJy BEKTOpaMHM B IPOCTPAHCTBE. YpaBHEHHE MHPSIMOIi,
MIPOXOAALIeH yepe3 ABe TOUKH.

VYpaBHEHHE MIOCKOCTH, HOpMallb, YpaBHEHHE ILUIOCKOCTU B
OTpe3Kax

AKTyanm3upoBaTth (GaKTBl U METOABI IUIAHUMETPHH,
pelleBaHTHBIE TEME, IIPOBOANTE AHAIOTHH.

CBOANTH JICHCTBUS C BEKTOPAMH K aHAJIIOTUYHBIM
JIEHCTBUSIM C UX KOOPAHHATAMHU.

BcenoMHNTB onpeiesieHne CKalsipHOTO YMHOXKEHUS U
€ro CBOWCTBAa. BBIUHCIATL € NOMOUIBIO CKAJISPHOTO




Bektoproe  mpousBeneHue.  JIuHeiiHble
JMHEHHOE IPOrpaMMHUpPOBaHUE

AHanmuTHYECKHE METOJbl pacuéTa yria MEeXAy NpsIMBIMH U
IUIOCKOCTSIMH B MHOTOrpaHHHUKax. @OpMyna pacCTOSHUS OT TOUYKU
JI0 TUIOCKOCTH B KOOPJIUHATaX.

Haxoxxnerne paccTOSHHE OT TOYKH 1O IDIOCKOCTH B KyOe U

NpaBUJIBHON UpaMue

HCPABCHCTBA,

YMHOXEHHSI JUIMHBI BEKTOPOB, VIJbl MEXIy HHUMH,
YCTaHABIIMBAThH NEPIICHIUKYISIPHOCTh BEKTOPOB.

BeiBoauTh ypaBHEHHE IUIOCKOCTH U (popmymy
PAaCCTOSIHUS OT TOYKH 10 TUIOCKOCTH.

Pewars 3a1aun, coueTast KOOpAUHATHBIN U BEKTOPHBII
METO/IBI.

IIpoBoaUTH JTOTHYECKH KOPPEKTHHIEC JOKa3aTeJbHbIe
paccy:KIeHUsl TPU PEIICHHH TeOMETPUYECKHX 3ahad Ha
MIPUMEHECHNE BEKTOPHO-KOOPAMHATHOTO METO/IA.

AHANIM3MPOBATh U  MOJEIHPOBATHL Ha  SI3BIKE
F€OMeTpI/II/I peaJ'H)HI)IC chyaunn, CBsI3aHHBIC BCKTOpaMI/I nu
KOOpJIMHATaMH.

I/ICCJ'Ie)IOBaT]) HOCTpOCHHLIe MOACIIN, B TOM YHCJIC U C
HCTIOJIb30BaHUEM aIrapara ajreOpol.

Hcnoab30BaTh KOMIBIOTEPHBIC IPOTPAMMEL.

3HAKOMUTHCS C UCTOPHEH pa3BUTHI MATEMAaTHKH

IToBTOpEHME,
00001I€eHNE "
cucreMaTH3auus
3HAHUH
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CedeHnss MHOTOTPAaHHHUKOB: CTaHIApTHHIE MHOTOTPAHHUKH,
METOJI CJICJIOB, CTAaHAAPTHBIC IUIOCKOCTH, ITEPEeCEICHUS MPSIMBIX H
IUTIOCKOCTEH

[NapannensHple TpSAMBIE W IDIOCKOCTH:  TapaylieIbHBIS
CCUCHHS, PAcYET OTHOIICHUH, YTIBI MEXKAY CKPEIIMBAOIIMMUCS
TPSIMBIMU

[lepneHauKyJsIpHbIE MPSIMbIE M TJIOCKOCTH: CTaHAapTHHIE
napel MEPICHAUKYJISAPHBIX IUIOCKOCTEH M MPSIMBIX, CHMMETPUHU
MHOTOTPaHHHKOB, TeopeMa O TpeX  MepHeHIuKysipax,
BBIYUCIICHUS JJTHH B MHOTOIPaHHHKAX

IToBTOpEHUE: mMIOMEAAX MHOTOYTOJBHUKOB, (GOpPMYJBI st
IUIOIIAACH, COOOpaKCHHUS OO0

IInomanmu CEeUeHHUI MHOTOTPaHHHKOB! IJIOIIA U
MTOBEPXHOCTEH, pa3pe3aHusl Ha YaCTH, COOOPaXKCHUS TOA00HS

CrpouTthb ceueHusl.

Pematp CTepeOMETPUICCKUE 3a7a4n Ha
JI0Ka3aTeNbCTBO MaTeMaTHYECKUX OTHOIIEHMH,
HaXOXXJCHAE TEOMETPHYCCKUX BEIWYWH (JJIUH, VIJIOB,
miomniaaen, o00bEMOB).

Hcnoab30BaTh 0pPU PEIICHHH CTEPEOMETPHUCCKUX
3a7a4 IIaHUMETpUIecKre (haKThl B METOIBI.

IIpoBOIUTH JIOTHUECKH KOPPEKTHBIC OKA3aTeIbHBIC
PacCy)XICHHUS TPU PEIICHUH CTEPEOMETPUICCKUX 3a/1ay.

CpaBHMBATh 1 AHAJIM3HPOBATH PEATbHBIC CUTYAI[HH
U BBISBIISATH BO3MOXKHOCTH €€ MOJCIMPOBAHUS Ha SI3BIKE
TCOMETPHH.

MopeaupoBaTh pealbHYI0 CHTYallMI0O Ha S3BIKE
TCOMETPUH U MCCJIEA0BATH OCTPOCHHBIC MOJIEIH, B TOM
YHCJIC U C HCIIOJIh30BAHUEM allapaTa ainreOpol.

Hcnoab30BaTh KOMITBIOTEPHBIC IPOTPAMMEI  [IPH
pEIIeHIH 3a/1a4.




12 KJIACC (HE MEHEE 105 4) (OYHO-3A0YHASI ®OPMA OBYUYEHUSI)
2 4 B Heaento, Bcero 70 4, 1 4 — pe3epBHOE Bpems

Ne HasBanue Koanye-
OcHoBHBIE BH/IbI JIeSITE€JIHLHOCTH
n/n | pasgena (Tembl) | CTBO OcHOBHOE coJiep:KaHue
yyamuxcs
Kypca qacoB
1. O0bLEM 17 g O0béM Tema. OObeM MNPSMOYTOJBHOTO MapaJuIeIeuIeaa. CB0060IHO omepupOBaTh MOHATHSIMH: OOBEM Tena,
3anaun 00 yqBoeHHH Ky0a, 0 KBagpaType Ky0a; 0 TPUCEKLUH yria. | 00bEM MPSMOYToiIbHOTO Mapaieenuesa.
MHOTOI'PAHHUKA CrepeoMmeTpudeckue 3aladd, CBs3aHHbIE C 00BEMOM DopMyTHPOBATH OCHOBHBIE CBOWCTBA 0OBEMOB.
MIPSIMOYTOJIBHOTO MapaJuleNenunesia. Joxa3bIBaTh TeopeMy 00 00BEME IMPSIMOYTOIBHOTO
[puknanHele 3aqayu, CBsA3aHHBIE C BBIYMCICHHEM O0BEMA | MapajUienenuiesa, CaeICTBUS U3 Heé.
MIPSIMOYTOJILHOTO MapajliesIeuIe 1a. Pa3pe3aTh MHOTOIpaHHUKH, IIEPEKIAbIBATh YaCTH.
OOBEM IPSIMOI TIPU3MBI. Pematp crepeomMeTpuyUecKHe 3a/laud, CBS3aHHBIC C
CrepeoMeTprdecKie 3aJadd, CBS3aHHBIE C BBIYHCICHHEM | BBIUYHCICHHUEM 00béMa HPSMOYTOJIEHOTO
00bEMOB TIpsiMOM TIpU3MBL. lIpHKilanHble 3amadd, CBS3aHHBIC C | Mapaiielenurena, MPU3MBL
00BEMOM MPSIMOH TIPU3MB. CpaBHMBaTh W AaHAJM3MPOBATbL YTBEPXKICHHA C
Boruncienne oOBEMOB Ten € IOMONIBIO OMNPENENEHHOTO | IENbI0  BBIIBICHHS ~ JIOTMYECKM  KOPPEKTHBIX U
nHTerpana. O0bEM HaKIIOHHON NMPHU3MBI, TUPAMUIBL. HEKOPPEKTHBIX PACCYKIACHHUMH.
dopmyna 06péMa MpamMuasl. OTHONIEHHE 00BEMOB TUPAMHU]] AHAMU3MPOBATh M  MOJEIHPOBATH Ha  S3BIKE
C 00IIUM yTIIOM. IeOMETPUH peallbHble CUTYalluH, CBS3aHHBIE C 00BEMOM
CrepeoMeTpudeckre 3aJadd, CBS3aHHBIE C OO0BEMaMH | MPSMOYTOJIHHOTO MapauIeenuIesia, IPU3MBI, THPAMUIBL.
HAKJIOHHOH MPHU3MBI, THPAMUJIBI. HccienoBath MOCTpOECHHBIE MOJIENH, B TOM YHUCIIE U C
IIpuxnanneie 3agaun o TemMe «OOBEMBI TeNl», CBSI3aHHBIE C | MCIIOJIB30BAaHHMEM ammapara ajareOpsl.
00BbEMOM HAKIIOHHOHN NMPHU3MBI, IINPAMUIBI. BbIBOAUTH OCHOBHYIO MHTETpajbHYyI0 (opmyiy s
[Mpumenenne o00bEMOB. BpIumcieHne paccTOSHUS  JIO | BBIYMCICHUS OOBEMOB TEIl.
TUTOCKOCTH Jloka3pIBaTh TeOpeMy 00 00bEME HAKIIOHHOH PU3MBbI
Ha NpUMEpe TPEYroJbHOM NMPU3MBI U JUIS IPOU3BOJILHOM
TIPU3MBI.

Jloka3pIiBaTh TeopeMy: 00 00bEME mNUpamMHIbl,
dbopMmynupoBath clneACTBUS W3 Hee: 00BEM yceu€HHOM
nmupamMuabl. BeIBOIUTE popMyITy 1t BEIYHCICHNS 00BEMOB
YCEeUEHHOM MUpaMUIbI

2. Tena 24 4 Hununapuueckas IIOBEPXHOCTb, oOpazyromme CgoboaHo OIepUpPOBAThH TIOHATUSIMU
LHUIHHAPUIECKOH TOBEPXHOCTH. IINHAPUYECKass TOBEPXHOCTh, IuuHAp. H3yyars
BpallleHus. Humuapp.  Ilpsmoit  xpyroBoit  mwimHAp.  [lnomans | cmocoObl MOMydeHHS NHIMHAPUYECKOH MOBEPXHOCTH,
C(l)epa H map. MIOBEPXHOCTH LIMIIMHJPA. LMJTHIPA.
KoM0uHamus TeJ Konnueckast moBepxHOCTb, oOpasymomme  KOHHYECKOH M300pakaTh HIUIMHIP U €70 CEUSHUS IUIOCKOCTBIO.
nosepxHoctu.  Konmyc.  CeueHne  KkoHyca  IIOCKOCTBIO, CB0001HO ONEpUpPOBATHL NMOHSATHAMH: KOHMYECKas

BpallleHusl n
MHOTOTPAHHUKOB

napajuleIbHOM  MJIOCKOCTM OCHOBaHHS. YCEUYEHHBIH KOHYC.
N300pakeHNe KOHYCOB U YCECUEHHBIX KOHYCOB.

MIOBEPXHOCTh, KOHYC, yCEUEHHBIN KOHYC. M3y4aTh CrIocoOb!
MOJy4EeHUsI KOHUYECKOH MMOBEPXHOCTH, KOHYCA.




[Tnomans OOKOBOI IMOBEPXHOCTH M TOJHOW IOBEPXHOCTH
KOHyca.

CrepeomeTpuyecKkie  3aJaud  Ha  JOKa3aTelIbcTBO U
BBIUHCIICHHUE, IOCTPOCHUEM CEUCHUH IIMINHAPA, KOHYCA.

[TpuknagHble 3a1a9H, CBSI3aHHBIE C UIHHAPOM

Cdepa u map.

Iepeceuenne cdepsl u mapa ¢ mwiockocTsio. Kacanune mapa u
cepsI IWIOCKOCThI0. Bu u n300pakeHne mapa.

VYpasrenue coeprl. [Tnomans chepsr u e€ gacreii.

CumMmeTpust cdepsl u mapa.

CrepeomeTpuyeckie  3aJaud  Ha  J0OKa3aTelibCTBO U
BBIYKCIICHHUE, CBSI3aHHBIE CO c(epoil W MapoM, MOCTPOSHHEM HX
CEYECHUH IIOCKOCTBIO.

[puknaaHeie 3a1auu, CBsI3aHHBIE CO c(epoii U MIApOM.

[ToBTOpEHUE: OKPYKHOCTH HA IUIOCKOCTH, BBIYMCICHHS B
OKPY’KHOCTH, CTaHJJapTHBIE TIOZOOHS

Pazmmunrre KOM6I/IHaHI/II/I TCJI BpalllcHU 1 MHOTOTPAHHUKOB.
3anaq1/1 o Teme «Tema u TOBCPXHOCTU BpaIllCHUI»

M306pazkaTh KOHYC M €ro CEYEHHs IUIOCKOCTbHIO,
mpoxoasmen yepes oCb, u IJIOCKOCTBIO,
NEepHEeHANKYJISIPHOI K OCH.

BoiBoauTh (GopMynsl 11 BBIMHCICHHS OOKOBOH H
I0JIHOM MOBEPXHOCTEN TEJN BpPaILICHUS.

Pemate crepeoMeTpuYecKHe 3a/ladd, CBS3aHHBIC C
TeJlaMH BpAIIEHHS, HAXOXKACHHEM IUIOMAIN OOKOBOW M
I0JIHOH MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.

HUcnonb3oBatb npu pelieHun
IUIaHUMeTpHYecKue (haKThl U METOIBI.

CpaBHMBaTh U aHAJM3MPOBATh YTBEPXKICHUS C
JA(SA03310) BBISABJICHUA JIOTHYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKACHUM.

AHaIM3upoBaTL U  MOJEINPOBATHL HAa  SI3bIKE
T€OMETPUH PEAIbHBIE CUTYAllUH, CBSI3aHHBIE C KOHYCOM H
LMJTHHAPOM.

HccenenoBars MOCTPOSHHBIE MOZENH, B TOM YHCIIE H C
HCTIONIb30BAHHEM alllapara ajareOpsl

AKTyaJau3upoBaTh (akThl ¥ METOIbl IUIAHUMETPHH,
pelneBaHTHBIE TeME, TPOBOANTH AHAJIOTHH.

CB0001HO onepuUpoOBaTH MOHATHAMM: cepa U 1map,
LEHTp, paanuyc, AuaMmeTp cepsl U mapa.

HccaenoBath B3auMHOE pPACHOJOXKEHHE COEpHl |
ITOCKOCTH.

DopmMyIUpOBaTh
IUIOCKOCTH K chepe.

Jloka3pIBaTh TEOPEMBI
KacaTeJIbHOH IIOCKOCTH.

BuiBoauTs GopMyny JUIs BBIYHMCIEHHS IUIOLIAIH
cepsl uepes paauyc chepsl.

Pematp crepeoMeTpuueckne 3ajadd, CBSI3aHHBIE CO
chepoif 1 MIApoM, HAXOXKIACHHEM IUIOMAIN chepbl U e
gacTeil, TOCTpOeHNeM cedeHni cepsl U mapa.

AHaIM3MpOBaTHL M MOJEIUPOBATHL Ha  S3bIKE
T€OMETPUN PCATIBHBIC CUTYyallMH, CBA3AHHBIC C HIApOM H
chepoit.

Pemarp mpocTteie 3aja4u, B KOTOPBIX (GHUTYPUPYIOT
KOMOMHAIIMHU TEJ BPAIEHUS ¥ MHOTOTPaHHHKOB.

Hcnons30BaTh IpH pelIeHUH 3aliad, CBSI3aHHBIX CO
cepoii 1 mapoM, MIaHUMETpUYECKHEe GaKThl 1 METOJIBI.

Pematp crepeomeTpuyuecKHe 3a/laud, CBS3aHHBIE C
TeJIaMH BpAICHHUs], TOCTPOCHUEM CEYECHUH TEJ BpAILCHHMS,
C KOMOWHAIMSIMU TEJI BPAIleHHs 1 MHOTOTPaHHHKOB.

3a7a4

OIIpeIEIICHUE KacaTeJbHOU

O CBOHCTBE H IIPpU3HAKE




IIpoBoauThH JOTHUYECKH KOPPEKTHBIE JTOKa3aTelbHbIE
paccy)XIeHHUs TIpU pelIeHMH TeOMETPUYECKHX 3ajad,
CBSI3aHHBIX C IEPIEHIUKYIISIPHOCTBIO INIOCKOCTEH.

AHaIM3UpPOBAaTh ¥ MOJEJHPOBATb Ha  SI3BIKE
TEOMETPUH  peallbHble  CHUTyallud,  CBS3aHHBIE  C
MHOTOTPaHHUKaMH.

HccenenoBath MOCTPOSHHBIE MOZENH, B TOM HHCIIE H C
WCTIONIb30BAaHHUEM aNIapaTa aireOpsl.

Iinomwaau
NMOBEPXHOCTH U
00bEMBI KPYIJIBIX
TeJa

9y

O6wém mmmmHApa. Teopema 06 06bEME MPSIMOTO HIITHHAPA.

[Tnomanr 60KOBOH M IMOTHOW OBEPXHOCTH LIIINH/IPA.

Brruucnenue o0BEMOB Tel C MOMOUIBIO OIMpPeNeIEHHOTO
uHTerpana. O0sEM KoHyca.

[Tommaau 60KOBOM U MOJHOW MOBEPXHOCTH KOHYCA.

CrepeoMeTpUUecKie 3aJauyd, CBS3aHHBIE C BBIYHCICHHEM
00BEMOB IIMIMH/PA, KOHYCA.

[puxnagaeie 3amaun 1o Teme «OOBEMBI ¥ IUIOHIANA
MTOBEPXHOCTEH TEI.

O06BEM mrapa u mapoBoro cekropa. Teopema 06 00bpEMe mapa.
[Tnomans chepsr.

CrepeoMeTpHdecKkue 3aadd, CBS3aHHBIC C BBIYHCICHUEM
00BEMOB mapa, MapoBOr0 CETMEHTa, IIAPOBOTO CEKTOpa.

[Ipuxnanseie 3agaun 1o Teme «OOBEMBI TeN», CBI3aHHBIE C
00BEMOM I1apa ¥ MIOMIAAbI0 ChEphL.

CooTHOLIEHUsT  MEXAy  IUIOLIAIsIMU
00bEMaMu MOJJOOHBIX TEll.

ITomoOHBIE TEIa B IPOCTPAHCTBRE.

N3menenne o6w€ma npu moo0uu.

CrepeoMeTpHdecKre 3aJadd, CBS3aHHBIC C BBIYHCICHUEM
00BEMOB TeI ¥ IUIONIa/IeH TOBEpXHOCTEN

MOBEpXHOCTEN U

CB0001HO OMepUPOBATH MOHATHAMHU: O00BEM Tena,
IUTOIIAIb TOBEPXHOCTH.

DopMyIHPOBATH OCHOBHBIE CBOWCTBA 0OBEMOB.

Joka3bpIiBaTh TeopeMbl: 00 00bEME IUIUHIPA; 00
00béMe KoHyca. BuIBOAMTH (OpMyIbl Ui BBIYHCICHUS
00béMa yceu€HHOro KOHYca.

HccienoBath NOCTPOECHHBIC MOJIENH, B TOM YHUCIIE U C
WCTIONIb30BAaHHUEM alllapaTa aireOpsl.

3HaTh BO3MOXKHOCTH PELICHHS 3aJad Ha MOCTPOCHHE
IUPKYJIEM M JHHEHKOH, O KJIACCHYECKHX HEpPa3pelInMbIX
3a7adax.

CB000aHO omepupoBaTh MNOHSATHSIMH: IIAPOBOIL
CETMEHT, IIapOBOW CIIOH, IIApOBOM CEKTOP, OCHOBAHUE U
BBICOTA CETMEHTa, OCHOBAHHE U BBICOTA IIAPOBOTO CIIOSI.

BuiBoauTh GOpMyJBl Ul HaxOoXIEHUS 00BEMOB
IIAPOBOTO CEIMEHTA, IIIAPOBOTO CEKTOpPa, IUIOMAAN CEpPHI.

Joka3bIBaTh TEOpeMy 00 00bEMeE HIapa.

Pemath crepeoMeTpuuecKre 3allaud, CBSI3aHHBIE C
00BEMOM ImIapa, MapoBOTO0 CErMEHTA, IIApOBOTO CEKTOPA,
IUTOIAJIBIO CEPHI.

CpaBHMBATh U aHAJM3MPOBATH YTBEPXKICHUSI C
LENbI0  BBIABJIEGHUS  JIOTHYECKH  KOPPEKTHBIX |
HEKOPPEKTHBIX PACCYKACHHUMH.

AHaIM3UPOBATh ¥ MOAEJMPOBATH Ha  S3BIKE
TEOMETPUH pPeallbHbIe CUTYalluu, CBS3aHHBIE C 0O0BEMOM
mapa, IIapoOBOTO  CErMEHTa, INAapOBOTO  CErMEHTa,
IJI0MIAIBI0 chephl.

CB000/1HO ONEePUPOBATH MOHATHEM: ITOO0HBIE Tesa
B IIPOCTPAHCTBE.

Boruncasitb 00bEMBI TET C IIOMOIIBIO ONPEETIEHHOTO
MHTETpaja.

Pematp crepeomeTpuyuecKHe 3a/laud, CBS3aHHBIE C
COOTHOIICHUSMH MEXKAY IUIOIIAIIMH TIOBEPXHOCTEH H
00BEMaMU TOTOOHBIX TEII.

IIpoBoaUTH TOTNYECKH KOPPEKTHBIC A0KA3aTeTbHbIE
paccy’kIeHusl TpH pEIICHHH T'€OMETPUYECKHX 3ajad,




CBSI3aHHBIX C BBIYHMCICHHEM OOBEMOB TeJl C IOMOIIBIO
ONpEeNeNEHHOI0 HMHTerpaja, HaX0XJIE€HHEM COOTHOIICHUS
MEXY IUIONIasIMH IIOBEPXHOCTEH 1 00bEMaMK OZOOHBIX
Tell.

AHaIM3UPOBATh ¥ MOJEJHPOBATb Ha  SI3BIKE
T€OMETPHH PEaJIbHBIC CUTYAINH, CBA3aHHbBIE C 00BEMaMHU U
MOBEPXHOCTSIMH TEJ, HA JOKA3aTEIbCTBO M Ha HAX0XKICHHUE
TEOMETPUYECKHUX BEINIHH

IMoBTOpEHME,
00001I€eHNE
cucTeMaTH3anus
3HAHMM

Hu

20 g

OO6oOmiaromiee  TOBTOPEHHWE TIOHATHH MW METOIOB Kypca
reometpun 10—11 knaccoB, cuctemaruzanys 3HaHUM.

Hcropust pa3BuUTHS CTEPEOMETPUHM KaK HayKu U €€ poilb B
Pa3BUTHH  COBPEMEHHBIX HWHXXEHEPHBIX W  KOMIIBIOTEPHBIX
TEXHOJIOTU I

Pemars CTEPEOMETPUIECKUE 3a1a4n Ha
JIOKa3aTeNbCTBO MaTEMAaTUYECKHUX OTHOLLIEHHH,
HaXOXIACHUC TCOMCTPUYECKUX BCINYNH (I[J'II/IH, yrios,
mwiomianen, o0bEMoB).

Hcnonb3oBaTk IpU DPELICHUM CTEPEOMETPUUYECKUX
3aJa4 IJIIaHUMETPUICCKUEC (baKTI)I U MCTO/JBbI.

IIpoBoAUTH JIOrMYECKU KOPPEKTHBIE NOKA3aTECIIbHBIC
pacCy’KIeHHs TIpH PpEHICHUH CTEPEOMETPUUYECKUX U
IUTAaHUMETPUUYECKUX 3a7ad.

CpaBHHMBATB M aHAJTH3HPOBATH PEalbHBIE CUTYALH
U BBIABIIAITH BO3MOXKHOCTB €€ MOJEIUPOBAHMSA Ha SI3BIKE
FEOMETPHUH.

MopeanpoBaTh pealbHyl0 CHUTYyallUI0O Ha S3BIKE
TEOMETPUH U HCCIEA0BATH IIOCTPOCHHBIE MOJEIHN, B TOM
YHCIIe U C UCIOJIb30BaHUEM allliapaTa anreOpsl.

Hcnonb3oBaTh KOMIBIOTEPHBIE IIPOrPaMMBI  [IPU
pelIeHnH 3a1a4.

IlonyyaTre mnpeAcTaBJIeHHME O TIEOMETPUM Kak o
pa3BUBarOIIEHCs HAyKe, UCCIELYIOIIEH OKPY>KaIOIIUN MUP,
CBSI3aHHOW C pEaJbHBIMH OOBEKTaMH, ITOMOTAIOIIEH
pElIMTh peallbHble JKU3HEHHBIE CUTyallud O pOJU
CTEPEOMETPUU B PA3BUTUU COBPEMECHHBIX MHXKCHEPHBIX U
KOMIMBIOTEPHBIX TEXHOJIOTHH




MNEPEYEHDb (KOJUDPUKATOP) IPOBEPSIEMbBIX TPEGOBAHUN K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA U JIEMEHTOB
COLEPKAHUA ITO MATEMATHUKE

[na npoBesieHUs eANHOrO rocy4apCcTBEHHOIO 3K3aMeHa Nno matemaTuke (aanee — EM3 no matematuke)

Ncnonb3yeTcs nepeyeHb (KogndurKaTop) nposepsemblx TPeboBaHMI K pe3ynbTaTaM OCBOEHUA OCHOBHOW

obpa3oBaTenbHOM NPOrpamMmmbl cpeaHero obLero o6pasoBaHMA U 31IEMEHTOB COAEPKAHUA.

IIpoBepsiembie Ha EI'D no MareMaTuke Tpe0OBaHHS K Pe3yJIbTATAM O0CBOEHUS

OCHOBHOU OBPA3OBATEJIbHOM MPOTPAMMBI CPEJHEI'O OBIIETO

Kog, Mposepsemblie TpebOBaHWA K NPegMETHbIM Pe3y/ibTaTaM OCBOEHWUA OCHOBHO
npoBepsaemoro 06pasoBaTeIbHOM NPOrpammbl cpeaHero obuiero
TpebosaHus obpasoBaHuA
1 BnageHve MeToZamu OKa3aTeNbCTB, A/ITOPUTMAMU PELLEHUS 334a4; YMEHME

dopmynnpoBaTb U ONEPUPOBaTb NOHATUAMM: ONpeaesieHne, akcMoma, Teopema,
ciencTeme, CBOWCTBO, MPU3HAK, LL0KA3aTeIbCTBO, PAaBHOCU/IbHbIE GOPMYIMPOBKMY;
NPUMEHSATL MX; YMEHME GOpMyANpoBaTb 0bpaTHOE M NPOTMBONOJIOKHOE YTBEPKAEHME,
NPMBOANUTL NPUMEPBI M KOHTPMPUMEPLI, UCNO/b30BATb METOA, MaTEMATUYECKOM
WHAYKUMW; NPOBOANUTL AOKa3aTe/IbHbIe PACCYXKAEHUA NPU PeLIeHUN 333y, OLEHUBATb
NIOTMYECKYI0 NPABUIbHOCTb PACCYXKAEHWUIN; YMEHWE ONepUpPoBaTh MOHATUAMM:
MHOXECTBO, MOAMHOKECTBO, ONEpPaLLMM HaZ MHOKECTBAMWU; YMEHUE UCMO/Ib30BaTb
TEOPETUKO-MHOXECTBEHHbIN annapaT AJ/1a ONUCAHNUA peasibHbIX NPOLLECCOB U ABNEHUI U
npu pelleHnmr 3a4a4, B TOM YMcae 13 Apyrux yuebHbix NpeameToB; yMmeHue
onepupoBaTb NOHATUAMMU: rpad, CBA3HLIN rpad, AepeBo, UMK, rpad Ha NIOCKOCTY;
ymMeHuWe 3a4aBaTb U ONUCbIBATL rpadbl pasIMYHbIMK CNocobamm; UCNOAb30BaTb rpadbl
npu peleHnn 3agay

YmeHune onepmnpoBaTtb NOHATUAMMU: HATypPaZibHOE YNUCNO0, Uenoe 4Ynmcno, CteneHb C Uesibim
NOKa3aTtesiem, KOpeHb HaTypaanoﬁ cteneHun, ctreneHb C palMOHa/IbHbIM NOKa3aTtenem,
cTeneHb C AeﬁCTBMTEHbeIM NOKa3aTenem, norapwd)M Yncna, CUHYC, KOCUMHYC U TaHIeHC
NMPOnN3BOJZIbHOTO YNCsia, OCTAaTOK NO MOoAy/H0, pauMOHaibHOE YNCN0, NppPaunoHasibHOe
YNCNO, MHOXECTBaA HATypa/ibHbIX, Le/1blX, PaLlMOHA/IbHbIX, ,CI,GVICTBVITEHbeIX vucen,
ymeHune ncnosib3oBaTtb
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NPU3HaKN AENMMOCTU, HAMMEHDBLUMIA 06K AennTeNb U HaMMeHbLee obLiee KpaTHoe,
anroputm EBKAnaa npu peweHmnu 3a4ad; 3HaKOMCTBO € Pa3IMYHbIMU NO3ULUOHHBbIMU
CUCTEMAMM CYUC/IEHUSA; YMEHME BbINONHATL BblYMCAEHME 3HAYEHUIA M Npeobpa3oBaHmA
BbIPaXKEHUI CO CTeneHAMM U norapubmamm, npeobpasoBaHMA 4POOHOPALMOHANBHbIX
BbIPAXKEHU; YMEHME ONEPUPOBATL NOHATUAMMU: NOCNEA0BATENBHOCTD,
apudmeTnYecKkan nporpeccus, reomeTpuyeckasn nporpeccus, 6eckoHeuyHo ybbiBatoLwas
reomeTpuyeckan Nporpeccmsa; ymeHue 3afaBatb NoCie40BaTe/IbHOCTU, B TOM Ynce C
NMOMOLLbIO PEKYPPEHTHBIX GOPMYJI; YyMEHNE ONEPUPOBaTb MOHATUAMM: KOMMNIEKCHOE
UYUCNO, CONPANKEHHbIE KOMMNAEKCHbIE Y1CAa, MOAYb U apryMEHT KOMMJIEKCHOIo Yncna,
dbopma 3anmncy KOMMIEKCHbIX YUCen (reomeTpuyeckas, TOUroHOMEeTpUYecKas u
anrebpanyeckasn); ymeTb NpomM3BoAUTb apudMeTUYECKME AENCTBUA C KOMMAEKCHBIMU
Yyncnamu; NPUBOAUTL MPUMEPbI MCNONb30BAHMA KOMNAEKCHbIX Yncen; onepnposaTb
NOHATUAMM: MaTpuLa 2 x 2 1 3 x 3, onpegenntesib MaTpuLbl, rEOMETPUYECKUIA CMbICA
onpegenutens

YMeHune oneprpoBaTb NOHATUAMM: PaLMOHa/bHbIE, MPPaLMOHaNbHbIe, MOKa3aTe bHbIE,
cTeneHHble, norapmd)rvmqecr(vle, TPUroHomeTpn4yeckme ypaBHeHMA U HeEPaBEHCTBA, UX
CUCTEMDbI; YMEHME ONEePUPOBATL MOHATUAMM: TOKAECTBO, TOXKAECTBEHHOE
npeobpa3oBaHune, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUIN U HEPABEHCTB,
PaBHOCUNBHOCTb YPaBHEHWIA, HEPABEHCTB U CUCTEM; YMEHME PELLATb YPaBHEHUS,
HepaBEeHCTBA M CUCTEMbI C MOMOLLLbIO PA3/IMYHbIX MPUEMOB; PELLATb YPaBHEHMUS,
HepaBEeHCTBA M CUCTEMBI C MapamMeTPOM; NPUMEHATb YPaBHEHUA, HEPABEHCTBA, UX
CUCTEMbI AN pelleHna maTeMaTUYeCKMX 3a4a4 U 33434 U3 PasInyHbIX 0b61acTen HayKu
N peasibHOM KU3HU

YMeHUWe oneprpoBaTb NOHATUAMMU: GYHKLMA, YETHOCTb GYHKLMK, NEPUOAUYHOCTD
dYHKUMKM, OrPaHUYEHHOCTb GYHKLMKU, MOHOTOHHOCTb QYHKLUMK, SKCTPEMYM GYHKL MM,
Hanbonblee U HaMMeHbLUee 3HaYeHMA QYHKLMN Ha NPOMEXKYTKE, HenpepbiBHaA
dYHKUMA, acMmnToTbl rpadmnKa GyHKLMK, NepBas U BTopas NPOn3BogHan GyHKUUN,
reomMeTpuyYecKkunii 1 GUsnYecKmin CMbIC/ NPOU3BOAHOM, NepBoobpasHas, onpeaeneHHbIM’
WHTEerpan; ymeHne HaxoauTb aCMMNTOTbI FpaduKa GyHKLMU; yMEHME BbIYNCAATD
NPOM3BOAHbIE CYMMbI, MPOU3BEAEHNSA, YACTHOTO M KOMMNO3MLMU GYHKLMIA, HAXO4UTb
ypaBHEHUWe KacaTeNbHOM K rpadmKy GyHKLUK; yMEHMUE HaXOaUTb NPOU3BOAHbIE
aNeMeHTapHbIX QYHKUNI; yMeHME UCNONb30BaTb NPOU3BOAHYHO A1° UCCIef0BaHMA
dYHKUMNA, HaxoAMTb HanbOobLLME U HaMMEHbLUNE 3HAYeHUS GYHKLUMIA; CTPOUTb rpaduKm
MHOro4Y/IeHOB
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C MCMNONb30BaHMEM annapaTa MaTeMaTUYECKOro aHaNn3a; NPUMEHATb MPOU3BOAHYIO
019 HAXOMKAEHMA HaUyYLWero pelleHns B NPpUKAagHbIX, B TOM YMCae COLManbHO-
3KOHOMMYECKUX N GU3NYECKMX 3a43a4aX; HAX0AMUTb NAoWaaN U 06bembl GUryp ¢
NOMOLLBIO MHTErpana; NPUBOAUTL MPUMEPLI MAaTEMATUYECKOTrO MOAENNPOBAHUA C
nomoubto anddepeHumanbHbIX YpaBHEHNI

YMeHue onepmpoBaTb NOHATUAMMU: TpaduK GyHKUMM, 06paTHAA PYHKLMA, KOMNO3ULUA
bYHKLMN, NMHeHasa GyHKUMA, KBaapaTUYHaa GyHKUMA, paumoHanbHaa GyHKLMA,
cTeneHHan GyHKUUA, TPUroHoMeTpuYeckne dyHKLMU, 06paTHble TPUTOHOMETPUYECKME
$YHKUMM, NoKasaTeibHas U norapudmmyeckasn GyHKUUK; YMEHUE CTPOUTb rpadmKm
N3y4YeHHbIX PYHKLUMI, BbINOAHATL NpeobpasoBaHus rpadmnkos GyHKLUMIA, UCNONb30BaTb
rpaduKm gns U3y4eHma NpoLeccoB U 3aBUCUMOCTEN, MPU PELLEHUM 33434 U3 APYIUX
y4eOHbIX MPeaMEeTOB U1 33134 U3 PeasibHOM XKU3HU; BbiparkaTb GopmMynamm
33aBUCUMOCTM MEXKAY BEMYMHAMM; UCNONb30BATb CBOMCTBA U rpadmkun GyHKUMIM ana
pelleHns ypaBHEHMI, HEPABEHCTB W 33434 C NapameTpamm; n3obparkaTb Ha
KOOPANHATHOM NJIOCKOCTM MHOXECTBA PELUEHUI YPAaBHEHWUN, HEPABEHCTB M UX CUCTEM

YMeHue peLsatb TEKCTOBbIE 334a4M Pa3HbIX TUMOB (B TOM YKC/Ie Ha MPOLLEHTbI, AO/IU U
4acTu, Ha ABUKeHWe, paboTy, CTOMMOCTb TOBAPOB U YCAYT, HaNorK1, 3a4aym U3 obnactu
YMPaB/AEeHNA IMYHBIMU U CEMEVHbIMU GUHAHCAMM); COCTABATL BblPaXKeHUs,
YPaBHEHUS, HEPABEHCTBA M UX CUCTEMbI MO YC/IOBUIO 334a4M, UCCIe0BaTb NOJyYEeHHOe
pelleHne 1 oLeHUBaTb NPaBAoNoA06HOCTb Pe3yNbTaToB; YMEHWE MOAENNPOBATb
peanbHble CUTYaLLMM Ha A3bIKE MAaTEMATUKU; COCTaB/ATb BbIPAXKEHWs, ypaBHEHWSA,
HepaBeHCTBA U UX CUCTEMbI MO YCNOBUIO 3aa4M, UCCNeA0BaTb MOCTPOEHHbIE MOAENN C
MCNo/sb30BaHWeM annapaTta anrebpbl, UHTEPNPETUPOBATb NOJYHEHHbIN pe3yabTaT

YmMeHuWe onepupoBaTtb NOHATUAMM: cpeaHee apudmeTnyeckoe, meamnaHa, Haubonbliee
M HaMMeHbLLee 3HaYeHUs, pasmax, AUCMepcus, CTaHAAPTHOE OTK/IOHEHWE YNCI0BOrO
Habopa; yMmeHue n3BiekaTb, UHTEPNPETUPOBATL MHOOPMALMIO, NPEACTaBAEHHYIO B
Tabauuax, Ha Anarpammax, rpaduKkax, oTpaxkaroLLyHo CBOMCTBA PeasibHbIX NPOLECCOB U
ABNIEHWN; NPeACTaBAATb MHOOPMALMIO C MOMOLLBIO TabauL, U AMarpamm; UccaeaoBaTh
CTAaTUCTMYECKME AaHHble, B TOM YMCAE C NPUMEHEHNEM rpadUUecKUX MeToa0B U
3/1EKTPOHHbIX CPEACTB; rpadpuyYeckm nccaenoBaTb COBMECTHbIE HabaaeHUsA C
MOMOLLbIO ANarpamm paccemBaHma U IMHEHON perpeccuu
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YMeHune onepmpoBaTb NOHATUAMM: CAy4YaiiHbli ONbIT U Cay4vaiiHoe cobbiTue,
BEPOATHOCTb CY4aHOIO COBbITUA; yMEHME BbIYUCNAATL BEPOATHOCTb C UCMO/Ib30BaHNEM
rpadmyecknux MeTof0B; NPUMEHATb GOPMY/Ibl CAOKEHMA N YMHOKEHMA BEPOATHOCTEN,
dopmyny nonHol BepoATHOCTH, dopmyny bepHynnum, KombuHaTopHble GaKTbl U
$bopMybl; OLLEHMBATb BEPOATHOCTU peasibHbIX COBbITUIA; yMEHME ONepUpoBaThb
NMOHATUAMM: Cy4aHAA BENYMHA, pacnpeaenieHne BePOATHOCTEN, MaTeMaTnyeckoe
OXUOAHWE, ANUCMEePCUA N CTAHAAPTHOE OTKJIOHEHME CYYaNHOW BEANYMHDI, GYHKLMMU
pacnpezeneHua U NAOTHOCTU PAaBHOMEPHOTO, NOKA3aTe/IbHOrO M HOPMaIbHOTO
pacnpeaeneHuit; ymeHue UCNonb30BaTb CBOMCTBA M3yYeHHbIX pacnpeneneHnin ans
peleHuns 3aa4; 3HaKOMCTBO C MOHATUAMM: 3aKOH BONbLUMNX Yncen, MeToAbl
BbIOOPOYHbIX UCCAEA0BAHUMI; YMEHWE NPUBOAMTL NPUMEpPbI NPOABAEHMSA 3aKOHa
60/1bLUMX YMCEN B MPUPOLHDBIX U 0BLLECTBEHHbIX ABNEHNAX; YMEHWE ONEepupoBaTh
NOHATUAMM: COYETaHMe, NEPECTAHOBKA, YNC/IO COMETAHUM, YNCIO NEPECTaHOBOK; GUHOM
HbloTOHa; yMeHMe NPUMeEHATb KOMBMHATOPHbIE PaKTbl U PACCYKAEHUA ONA peLleHns
33/a4; OUEHMNBATb BEPOATHOCTU PeasibHbIX COObITUIM; COCTABNATL BEPOATHOCTHYIO
MOAE/Nb U UHTEPMPETMPOBATb NOJIYYEHHbIN pe3yabTaT

YMeHue onepupoBaTtb NOHATUAMM: TOUYKA, NPSAMas, MIOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Jy4, BEJINYMHA Yyr/1a, NJIOCKMI YroA, ABYTPAHHbIN YroJi, TPeXrPaHHbIN yro,
CKpelumBaloLLmeca NpamMble, NapannenbHOCTb U NepneHauKyAapHOCTb MPAMbIX U
MAOCKOCTEM, Yro/l MeXKay NPAMbIMU, Yroa MEXXAY NPSAMON U NAOCKOCTbIO, YO MeXay
NJOCKOCTAMM, PACCTOAHME OT TOYKM A0 NJIOCKOCTU, PACCTOAHNE MeXKAY NPAMbIMMU,
paccTonaHMe Mexay NI0CKOCTAMU; YMEHME UCMNO/b30BaTb NPU pelleHnm 3a4ay
n3y4yeHHble GaKTbl U TEOPEMbI MIAHUMETPUMU; YMEHNE OLLEHMBATbL Pa3mepbl 06BHEKTOB
OKpY*KaloLWero Mnpa; CTPoOUTb MaTemaTMiYecKne MoaeIn C NOMOLLbIH FEOMETPUUYECKUX
MOHATUI N BENIMYMH, PeLLaTb CBA3aHHbIE C HUMW NPaKTUYeCKMe 3a4a4m

10

YMmeHue onepmpoBaTb NOHATUAMM: NaoLWaab pUrypbl, 06bem Gurypbl, MHOrOrPaHHMK,
NPaBW/IbHbIN MHOTOrPaHHUK, CeYeHNe MHOFOrpaHHKKa, Kyb, napannenenunes, Npusma,
nupamunaa, purypa n NoBEPXHOCTb BPaLLEHUSA, LUANHAP, KOHYC, Wap, cdepa, naowaab
cdepbl, NaowWwaab NOBEPXHOCTU MMPAMUAbI, MPU3MBbI, KOHYCA, LMANHAPA, 06bem Kyba,
NPAMOYroNbHOro Napannenenunena, nMpaMmuapl, NPM3Mbl, LMAMHAPA, KOHYCA, Wapa,
pa3BepTKa NOBEPXHOCTU, CEYEHMA KOHYCA U UUMANHAPA, NapaniesbHble OCU UK
OCHOBAHUIO, CeYeHMe Wapa, NN0CKOCTb, Kacatowasncsa chepbl, ULMANHAPA, KOHYCa;
YMEHUE CTPOUTb CEYEHME MHOTOIPAHHUKA, M306payKkaTb MHOTOrPaHHWUKK, GUTypbI 1
NOBEPXHOCTM BPALLEHMA, UX CEYEHUSA, B TOM YMC/E C NMOMOLLBHO 31EKTPOHHbIX CPEACTB;
YMEeHUWe NPUMEHSATb CBOMCTBA FrEOMETPUYECKUX GUTYP, CAMOCTOATENIbHO
dbopmynnpoBaTb onpeaeneHns nsydyaembix GUryp, BoblABUraTb FMNOTE3bl O CBOMCTBAX U
NPW3HaKax reomeTpuyeckmx ¢puryp, 060CHOBbIBaTb UM ONPOBEPraThb UX; YMeHMe
NpPoBOAMUTL KnaccubumKaumio uryp no pasamMyHbiM NPUsHaKam, BbIMOJHATb
HeobxoaMMmble AONOMHUTENbHbIE NOCTPOEHUSA
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YMeHne onepupoBaTb NOHATUAMMU: ABUMKEHME B NPOCTPAHCTBE, Napaa/ieNbHbli
nepeHoc, CUMMeTPUA Ha NNOCKOCTU U B NPOCTPaHCTBE, NOBOPOT, Npeobpa3oBaHune
noaobusa, nogobHble GUrypbl; ymeHre pacno3HasBaTb paBHble M NogobHble durypbl, B
TOM UYMC/Ee B NPUPOAE, UCKYCCTBE, apXUTEKTYpe; UCMONb30BaTb reoOMeTpuiYeckue
OTHOLLIEHUSA NPU peLleHnn 3aa4; HaX0AUTb reoMeTpruYecKme BennumHbl (4AnHa, yron,
naouaab, 06bemM) Npu peieHnn 3aga4 ns Apyrux y4ebHbIx npeameTos U U3 peanbHOoM
YKU3HU; YMEHUNE BbIMUCNATb reoOMeTpUYecKne BeNnUYnHbl (41MHa, yron, naowasb,
o6bem, nnolagb NOBEPXHOCTH), UCNOb3YA U3yYeHHble GOPMY/bl U METOAbI, B TOM
yucne: naollaab NOBEPXHOCTU NMPaMUIbI, MPU3MbI, KOHYCa, UMAMHAPA, NAoLLaAb
cdhepbl; 06bem Kyba, NpAMOYyronbHOro napannenenunena, NMpaMmuapl, NPU3Mbl,
LMAMHAPA, KOHYCA, Wapa; YyMeHUe HaxoanUTb OTHOLLeHUe 06bemMoB NoA0H6HbIX GuUryp

12

YMeHune onepmnpoBaTtb NOHATUAMMU: MPAMOYrobHaA CUCTEMA KOOPAMHAT, BEKTOP,
KOOPAMHaTbl TOYKWN, KOOPAMHATbI BEKTOPA, CYMMa BEKTOPOB, Npon3BeeHne BeKTopa Ha
yncno, pasnoxeHue BekTopa no 6asucy, CKanapHoe NponssesieHne, BeKTopHoe
Npou3BeAEeHME, YTON MEXAY BEKTOPaMU; yMEHME UCNO/Ib30BaTb BEKTOPHbIN U
KOOPAMHATHbIA MeToA ANA pPelleHMsa reoMeTPUYECKNX 3ada4 1 3a4a4 Apyrux yuebHbIx
npeameToB

13

YmeHue BblbMpaTh NOAXOAALMI METOA ANA PelleHns 3a43a4M; MOHMMaHWE 3HaYMMOCTH
MaTeEMaTUKK B U3YYEHUN NPUPOAHbIX N OBLLECTBEHHbIX MPOLLECCOB U ABNEHWUI; yMEeHUe
pacno3HaBaTb NPOABAEHNE 3aKOHOB MaTeMaTUKM B UCKYCCTBE, YyMEHWe NPUBOAUTb

NPMMeEpPbl MaTEMATUYECKUX OTKPbITUIA POCCUIACKON M MUPOBOM MaTeEMaTUUYECKON HayKK

HEPEYEHDB 3JIEMEHTOB COJAEP/KAHUA, IITIPOBEPAEMbBIX HA EI'D 11O

MATEMATUKE
Koa MpoBepsembili 31IeMEHT COAEPKAHUA
1 Yuncna 1 BbluMCAEHUA
1.1 HaTypanbHble 1 Lenble Ynucna. NMprsHaku A4eAMMOCTU LeNbIX Yncen
1.2

PauunoHanbHble yncna. ObbIKHOBEHHbIE U AeCATUYHbIE APOBU, NPOLEHTbI, BECKOHEUYHble
nepuoanyeckmne apobu

43




1.3

ApudmeTnyecknit KOpeHb HATypanbHOM CTeneHw. Jenctena c
apnPmMeTUUECKMMM KOPHAMM HaTypasibHOM cTeneHu

1.4
CTteneHb ¢ LenbiMm Nokasatesiem. CTeneHb € paLmMoHaibHbIM NokasaTtenem. CBOMCTBA CTEMNEHU
15
CHHYC, KOCUHYC M TaHFeHC YNCNOBOTO aprymeHTa. APKCMHYC, apKKOCUHYC, apKTaHIreHC YMCA0BOro
aprymeHTa
1.6
Norapudm uncna. lecaTnyHble U HaTypabHble norapudmbl
1.7 LenictButenbHble uncna. ApudmeTtmyeckme onepaumnm C 4eMCTBUTENbHBIMU YUCIAMMU.
MpnbAnKEHHbIE BbIYNCIEHUA, MPABUIA OKPYI/IEHUS, MPUKUAKA U OLEHKa pe3yabTaTta
BblYMCAEHUNI
1.8 .
MNpeobpasoBaHue BblparkeHUM
1.9
KomnnekcHblie yncna
2 YpaBHEHUA N HEPABEHCTBA
2.1
LUenbie n apobHo-paLMoHanbHble YypaBHEHUA
2.2 "
ppaLnoHanbHble ypaBHEHUA
2.3 T
pUroHOMeTpUYEeCcKmne ypaBHEHNA
24 MokasaTenbHble 1 norapndmmnyeckme ypaBHeHUs
2.5
Lenbie n ApobHO-paLMOHaNbHble HEPaBEHCTBA
2.6 "
ppaLnOHanbHble HEPaBEHCTBA
2.7 MNMokasaTenbHble N norapndmmnyeckme HepaBeHCTBa
2.8 TpUroHomMeTpmn4ecKkme HepaBEHCTBA
2.9 .
Cuctembl M COBOKYNHOCTU YPAaBHEHWW U HEPABEHCTB
2.10
YpaBHeHusA, HepaBeHCTBA U CUCTEMbI C NapameTpamum
2.11 . .
MaTtpuua cMcTembl IMHENHbIX ypaBHEHNW. Onpegenvtens maTpuubl
3
PyHKUMU 1 rpadmKm
3.1

dyHKUMA, cnocobbl 3agaHna GyHKUMKU. MpadmK GyHKLMK. B3anMHoO obpaTHble GpyHKLUMN.

YeTHble U HeveTHble pyHKUMK. Meprognyeckme GyHKUUM
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O6nacTb onpeaeneHmsa U MHOXKeCTBO 3HaYeHUn GyHKUMKU. Hynn GyHKLMK. MpomeRyTKK
3HAKOMNOCTOAHCTBA. [TpOMEKYTKM MOHOTOHHOCTU GYHKUMN. MaKCUMyMbl 1 MUHUMYMbI
dYHKUmMK. Hanbonbliee M HanmeHbllee 3HaYeHne GyHKLUMU Ha NPOMEKYTKE

CteneHHas oyHKUMA C HaTypanbHbIM U LLenblM NoKasaTenem. Ee ceolictBa v rpadumk. Ceoictea u
rpaduK KOpHsA N-0li CTENEHU

TpuroHomeTpuueckme GyHKUMK, X CBOMCTBA U rPaduKu

MokasaTenbHasa u norapudpmmyeckan GyHKLMU, X CBOMCTBA U rPaduKm

TouKku paspbiBa. AcUMNTOTbI rpaduKoB GyHKUMM. CBOMCTBA PYHKLMIA, HEMPEPbLIBHbIX HA OTPE3Ke

NocnepoBaTeNbHOCTH, cnocobbl 3a4aHuA I'IOCJ'IeAOBaTe}'IbHOCTEﬁ

ApudmeTnyeckas u reomeTpuyeckas nporpeccum. Popmyna CAoKHbIX MPOLEHTOB

Hayana matemaTnyeckoro aHanmsa

MponsBogHas GyHKUMKU. [TpOn3BOAHbIE 3NEMEHTAPHbBIX PYHKLMN

MNpumeHeHWe NPOM3BOAHOM K UCCIeA0BaHNIO GYHKUMI HA MOHOTOHHOCTb M 3KCTPEMYMbI.
HaxoxaeHne Hanbonbluero u HaMMeHbLIEro 3HaYeHMA PyHKLMN Ha OTpe3Ke

4.3 MNepBoobpasHas. UHTerpan
5 MHoecTBa 1 norunka
51 MHoOKecTBO, onepauum Hag, MHOXKecTBamu. Juarpammbl Iinepa — BeHHa
22 Noruka
6 BepoATHOCTb M CTaTUCTUKA
6.1
OnucaTtenbHan CTaTUCTMKA
6.2 BepoaTHoOCTb
6.3 KombuHatopuKa
7 FeomeTpua
7.1
®urypbl Ha N1OCKOCTH
7.2 MpAmMbie U NN1OCKOCTM B NPOCTPAHCTBE
7.3 MHororpaHHUKM
7.4 T
en1a U NOBEepPXHOCTU BpaLLeHuA
7.5

Koo PAOANHATbI U BEKTOPbI
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