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IHOACHUTEJBbHAA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas nporpamma no yuebHomy kypcey "I'eomerpus” mis oOyyaromuxcs 9 kiaccoB pa3paboTaHa Ha OCHOBE
denepalibHOTO rOCYAAPCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOI'O 00I1IETr0 00pa3oBaHus ¢ YUYETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHUIl, MPEABABIEMbIX K MaTeMaTHUYECKOMY 00pa30BaHUIO, U TPAIUIHHA poC-
cHuiickoro oOpa3oBaHusl, KOTOpbIe 00ECIIEYNBAIOT OBJIAICHUE KIFOUYEBBIMU KOMIIETEHLIUSAMHU, COCTABIISIOIINMU
OCHOBY JUIsl HETIPEPBIBHOTO 00Pa30BaHMs U CAMOPA3BUTHS, a TAKXKE [IEJIOCTHOCTh OOLIEKYIbTYPHOTO, TINYHOCT-
HOTO Y MO3HaBATEILHOTO pa3BUTHs oOydaromuxcs. B mporpamme yutens! uaeu u nonoxenus Konnenuuu pas-
BHUTHS MaTeMaThdeckoro oopa3zoBanus B Poccuiickoit Deaepannn. B snoxy nudpoBoii Tpanchopmaium Bcex
cep uenoBeUecKoi JesITeIbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM Oe3 0a30Boi
MaTeMaTHYECKOW MOATOTOBKH. ¥YKe B IIKOJIE MATEMATHKA CIIY)KUT OIMTOPHBIM MPEAMETOM ISl U3YUEHUS CMEXK-
HBIX JTUCIMILIMH, a MOCJe HUIKOJbI PeaTbHON HE0OXOAUMOCThIO CTAHOBUTCS HEMPEPhIBHOE 00pa30BaHUE, YTO
TpeOyeT MOHOLIEHHON 0a30B0# 00111e00pa3oBaTebHON MOATOTOBKH, B TOM YHCJIE U MAaTEMaTHYECKOM.

3710 00YCIOBICHO TEM, UTO B HAIIM JHHU PACTET YUCIIO MPO(ECCHii, CBA3aHHBIX C HEMOCPEICTBEHHBIM ITPUMEHE-
HUEM MaTeMaTHUKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMUYECKUX 00IACTAX, U 1a)Ke B TYMaHUTapHBIX
cdepax. Takum 006pazom, Kpyr HMIKOJLHUKOB, JJIsI KOTOPHIX MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM IIPEIMETOM,
pacumpsieTcs.

[IpakTHyeckas MOJE3HOCTh MAaTEMATUKU OOYCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBISIOTCS (hyHIaMEHTalIbHbIE
CTPYKTYpHhI HAIlIeTO MUpPa: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, yCBaK-
BaE€MbIX B HEMOCPEJICTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JJIS Pa3BUTHS HAYYHBIX U MPU-
KJIAJHBbIX UJiel. be3 KOHKpETHBIX MaTEMaTUYECKNUX 3HAHUM 3aTPyTHEHO NOHUMaHNE NIPUHLUIIOB YCTPOWCTBA U
UCIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U HHTEPIPETaLXs pa3HO0Opa3HON COLUaNbHOM, SKOHOMU-
YeCcKOoM, moMuTH4YecKord MHpopManuu, Maaod3(h(eKTUBHA MOBCEIHEBHAS MpaKTU4YecKas AesTeabHOCTh. Kax-
JIOMY Y€JIOBEKY B CBOEH >KM3HU MPUXOJUTCS BBIMOIHATH PACUETHl U COCTABISATH AJITOPUTMBI, HAXOIUTh U MPHU-
MEHATh (OPMYIIbI, BIaJIETh MPAKTUUECKUMH MPUEMAMHU T€OMETPUUYECKUX U3MEPEHUIM U MOCTPOCHUM, YUTATh
nH(OpPMAIIHIO, TPEICTABICHHYIO B BUE TAOIUII, TUAarpaMM U rpauKOB, )KUTh B YCIOBUIX HEOMPEICIEHHOCTH
Y TIOHUMATh BEPOSTHOCTHBIN XapaKTeP CIyIalHBIX COOBITHIA.

OnHOBpPEMEHHO ¢ pacuIpeHreM cep NpruMeHeHHs MaTeMaTUKH B COBPEMEHHOM 00111ecTBE BCE 00JIee BaKHBIM
CTAHOBUTCS MATEMATHUYECKUH CTUJIb MBIIUICHHUS, IPOSIBISIOIIMICS B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B
Iporiecce U3y4eHUsl MaTEMaTUKH B apceHal IPUEMOB M METOI0B MBIIUICHHUS YEJIOBEKA €CTECTBEHHBIM 00pazoM
BKJIIOYAIOTCA MHAYKUHUA U JeAyKIus, 0000IIeHre U KOHKPeTH3alusl, aHalu3 U CUHTE3, KiacCU(pUKalus U CHU-
cremaruzanus, abcrparupoBanue u ananorus. OObEKThl MATEMATUIECKIX YMO3AKIIOUCHHH, paBuUiia UX KOH-
CTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOCHUM, CIIOCOOCTBYIOT BhIpabOTKE yMeHus hopMy-
JMPOBaTh, 00OCHOBHIBATH U JOKA3bIBATh CYXKACHUS, TEM CAMbIM Pa3BUBAIOT JIOTHYECKOE MbIUICHHE. Benymas
POJIb MPUHAMIICKHUT MaTEeMAaTUKE U B (POPMHUPOBAHUU aJITOPUTMUYECKON KOMIOHEHTHI MBILIUICHUS U BOCIINTA-
HUU YMEHUI JIEHCTBOBATH 10 33IaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U KOHCTPYHUPOBATH HO-
Bble. B mpotiecce perienust 3a1a4 — OCHOBOM y4eOHOI e TEeIbHOCTH Ha ypOKax MaTeMaTUKH — Pa3BUBAIOTCS
TaK)Xe TBOPYECKAs U MPUKIIAIHAS CTOPOHBI MBILUICHHUS.

OOyuenne MaTeMaTHKe Aa€T BO3MOXKHOCTh Pa3BUBaTh y OOyUYaIOLIUXCsl TOUHYIO, pallMOHAIbHYIO U HHQOpMa-
TUBHYIO peub, yMEHHE OTOMpaTh HanboJee MOAXOAIINE I3bIKOBBIE, CHMBOJIMUECKHUE, TpaduIecKre CpeCTBa IS
BBIPAKECHUS CYKJIECHUN W HAIJISIIHOTO UX MPEICTABICHHUS.

Heo6x0oauMbpIM KOMIOHEHTOM 00111l KYJIbTYphl B COBPEMEHHOM TOJIKOBAaHHH SIBJIIETCSI 00I1Iee 3HAKOMCTBO C Me-
TOJAMU NIO3HAHU JIEHCTBUTEIBHOCTH, IIPEICTABICEHHUE O MPEIMETE U METOAaX MATEMATHKH, UX OTIMYHUMA OT Me-
TOJ/IOB IPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSAX MPUMEHEHHSI MATEMATUKU ISl PEIICHUS
HAy4YHBIX U NMPUKJIAAHBIX 331a4. TakuM oOpazoMm, MaTeMaTuyeckoe o0pa3oBaHHe BHOCUT CBOM BKIJIaJ B (OpMU-
poBaHUE 00IIEH KyIbTYphl YEJIOBEKA.

N3ydyeHne MaTeMaTHKH TaKkKe CIIOCOOCTBYET 3CTETHUECKOMY BOCITUTAHUIO YEJIOBEKa, IOHUMAHUIO KPacoThl U
U3AIIECTBa MATEMaTHYECKUX PACCYXKIECHUI, BOCTIPHATHIO T€OMETPUUYECKUX (POPM, YCBOCHHUIO UJEH CUMMET-
pun.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaTteMaTuKy y>Ke 3aT€M YYUTh HaJl0, YTO OHA YM B OPSAJOK IPUBOIUTY, — MUCAT BETUKUN PYCCKUN YUESHBII
Muxaun BacunseBud JlIomoHOCOB. I B 3TOM COCTOHT OJTHA U3 IBYX IIeJiei 00y4IEeHHSI TeOMETPUU KaK COCTaBHOU



4acTH MaTEMAaTUKH B IIKOJIE. DTOM LIEJIM COOTBETCTBYET JI0Ka3aTeIbHast JIMHUS ITpenojaBanus reomerpun. Cie-
Iysl IpeACTaBIEHHON paboueil mporpamme, HauUMHasl ¢ CEIbMOTO Kjlacca Ha ypoKax reoMeTpuH 00ydaromuics
YUUTCS IPOBOJUTH TOKA3ATEIIbHBIE PACCYKICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUEHUs, JOKa3bIBATh UCTUH-
HBIE YTBEP)KJIEHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJAUTE PACCYXKACHUS OT «IIPOTUBHOTO», OTIIH-
YaTh CBOWCTBA OT MPHU3HAKOB, ()OPMYIMPOBATH OOpaTHBIC YTBEPXKICHHUS. YUEHUK, OBJIA/IEBIINNA UCKYCCTBOM
paccyxaarth, OyIeT IPUMEHSTD €r0 U B OKpY’Karollen )KU3HU.

Kak nucan reometp u neparor Mropes ®enoposuu Hlapeiru, «1roabMu, TOHUMAIOIIMMU, YTO TAKOE JI0Ka3a-
TEIBbCTBO, TPYIHO U Ja)K€ HEBO3MOXXHO MaHUITYJIMPOBaTh». 11 B 5TOM COCTOUT BayKHOE BOCIIMTATEIBHOE 3HAYC-
HUE U3Y4YECHUS TEOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHONM MaTEMaTUYECKOM IKoJIe. BMecTe ¢ TeM aBTOpBI
IIPOrpaMMbl IIPEIOCTEPETA0T YUUTENS OT U3JIUIIHEro (popMaan3mMa, 0cOOEHHO B OTHOILIEHHH Havajl U OCHOBa-
Huli reometpun. @panirysckuii Matematuk JKaH /[pejoHHE 110 3TOMY IOBOY BbICKa3aics Tak: «HTo kacaercs
JEeTUKATHON NPO0JIeMBbl BBEICHUS «aKCHOM», TO MHE Ka)KETCsl, 4YTO Ha MEPBBIX [TOpax HYKHO BOOOIIE U30eraTh
IIPOU3HOCUTH €aMo 3TO ¢i10BO. C Ipyroi ke CTOPOHBI, HE CIEAYET yIYCKaTh HU OJHOW BO3MOYKHOCTH /1aBaTh
IIPUMEPBI JTOTMYECKHX 3aKJIIOUEHHH, KOTOpBIE Ky/la B OONbILIECH Mepe, YeM UJIesl aKCUOM, SIBIISIFOTCSI ICTUHHBIMU
Y €JUHCTBEHHBIMU JBUTATEJISIMU MATEMATUYECKOTO MBILLITICHUS .

Bropoi nenbio n3ydeHns reoMeTpuu SABISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PEHICHUM KaK MaTe-
MaTHYECKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B peanbHOM U3HU. OKOHUUBIINKI KypC Fr€OMETPUHU
HIKOJIbHUK JIOJKEH OBITh B COCTOSIHUM OIIPEJEIUTh FTEOMETPUUECKYIO (PUTypy, ONUCATh CII0BaMH JaHHBIN uep-
TEX WIN PUCYHOK, HAMTH IJIOMIA/Ib 3¢MEJIbHOTO Y4acTKa, paCCYUTATh HEOOXOJUMYIO JUTMHY ONITOBOJIOKOHHOTO
kabens wiu TpeOyeMble pa3Mepsl rapaxa Ui aBTOMOOWIS.. DTOMY COOTBETCTBYET BTOpPAsl, BEIUUCINTEIIbHAS
JIMHUA B U3y4EHUU T'€OMETPHH B LIKOJIE. [[aHHas MpaKTUYeCKast JINHUS SABIISIECTCS HE MEHEe BaXKHOMU, YeM IepBasl.
Emé ITnaron npeanuceiBai, yToOb! «rpakaane IIpekpacHOro ropoaa H1 B KOEM Cllydae He OCTaBJISIIN [E€OMET-
pHIO, BeIb HEMAJIOBAXXHO J1axKe M0O0UHOEe e€ MPUMEHEHNE — B BOGHHOM JIeJIe J]a, BIIPOYEM, U BO BCEX HayKax
— JUIsl JIY4IIEro UX YCBOEHHS: Mbl BEJlb 3HAEM, Kakas OECKOHEUHasl pa3HULA CYLIECTBYET MEXKAY YEIOBEKOM
MPUYACTHBIM K TE€OMETPUU U HEMPUYACTHBIMY. [IJI1 3TOTO YUUTEN0 peKOMEHAYEeTCs MOAOUPAaTh 3aJauu paK-
TUYECKOT'0 XapakTepa JJIsl paCCMATPUBAEMBIX TEM, YUUTh JETEH CTPOUTh MATEMATUYECKUE MOJEIN PEAIbHBIX
KU3HEHHBIX CUTYyalluii, TPOBOAUTH BBIUMCIIEHUS M OLIEHUBATh aIEKBATHOCTb MOJIYy4EHHOI 0 pe3ynbrara. Kpaiine
BAXHO MOJYEPKUBATH CBSI3M T€OMETPUH C JPYTHMMH NPEAMETAMH, MOTUBUPOBATH UCIIOJIBb30BAaTh ONPENCICHUS
reOMETPHUECKUX (PUTYp U TOHATUH, NTEMOHCTPUPOBATH MPUMEHEHHE MOJYyYCHHBIX YMEHUH B (U3HKEe U TeX-
HUKe. DTH cBA3M HauboJiee sIpKo BUJIHBI B TeMax «BekTops», «TpuroHomerpuyeckie COOTHOIEHU», «MeToj
koopaunat» 1 «Teopema IIudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Cornacno yueOHOMY M1aHy B 9 Kitacce u3ydaercst yueOHbli Kypc «I'eoMeTpusi», KOTOPbIi BKIIOYAET CIICAYIOIINE
OCHOBHBIE pa3fielibl cojepxkanus: «I eoMmerpudeckue (GUrypsl 1 UX CBOHCTBa», «l3MepeHne reoMeTpuyecKkux
BEJIMYMHY, a TAKXKe «/[eKapToBbI KOOPIAUHATHI Ha IUIOCKOCTIY, «BekToph», «/IBrmkenus miockoct» U «I1peod-
pa3oBaHus MOAOOH». YUEOHBIH IUIaH NMpelycMaTpUBAET U3yYEHUE F€OMETPUHU Ha 0a30BOM YPOBHE HUCXOAS U3
68 y4eOHBIX YacOB B Y4€OHOM TOJy.

COJEPKAHUE YYEBHOI'O KYPCA "T'TEOMETPUA"

Cunyc, kocunyc, Tanrerc yriaoB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKASCTBO. DOPMYIIbI IPUBEIE-
HUSL.

Pemenue TpeyronbHUKOB. TeopemMa KOCHHYCOB M TE€OpeMa CUHYCOB. Pelienne npakTHuecKux 3a1a4 ¢ UCIOJIb30-
BAHHMEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue mogobust. [logoOue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BeAEeHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe
KacaTeJIbHOM.

BekTtop, uinHa (MOAYsIb) BEKTOPA, COHANIPABICHHbBIE BEKTOPHI, TPOTHUBOIOIOKHO HalpaBIeHHbIE BEKTOPHI, KOJI-
JIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIl€pallMM HaJl BeKTopamu. Pa3noxeHue BEKTopa 110 IByM HEKOJI-
JIMHeapHbIM BekTopaM. KoopanHartsel Bektopa. CKansipHOE TPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE JJIs1 HAX0XKJIe-
HUS JJIUH U YIJIOB.

JlexapToBbl KOOPJAWHATHI HA IUIOCKOCTH. YPaBHEHHMs NPSAMOM M OKPY)KHOCTH B KOOPJAMHATAX, IEPECECUCHUE
OKPYKHOCTEH U IPsIMBIX. MeTO KOOPAMHAT U €ro IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJBHUKH. [lTMHA OKpYX)HOCTH. ['pagycHas n paguaHHas Mepa yria, BBIYUCICHHUE JJINH
IyT OKpykHOcTel. Inomans kpyra, cexropa, CerMeHTa.

JIBM>KeHUSI TNIOCKOCTU M BHYTPEHHHE CUMMETpUU (uryp (31emeHTapHble npeactasienus). [lapamienshpiii ne-
penoc. [IoBopor.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI




OcBoenne yuebHoro Kypca «I'eoMeTpus» TOJDKHO 00eCTieurBaTh JOCTH)KCHHE HA YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHMs CIEAYIONUX TUIHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTebHBIX PE3YJIHTATOB:
JUYHOCTHBIE PE3YJIBTATbI
JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS ITPOTPAMMBI y4eOHOTO Kypca «['eoMeTpus» XapaKTepUu3yroTCs:
IlaTprnoTnyeckoe BOCIIUTAHUE:
MPOSIBJICHUEM MHTEpECa K MPOILIOMY M HACTOSIIIEMY POCCUUCKOM MaTEMATUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHUKEHHSM POCCUICKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMAaTHYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX J10-
CTHDKEHUU B APYTUX HayKax M MPUKIAJHBIX chepax.
I'pa:knanckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
TOTOBHOCTBHIO K BBITIOJHEHHUIO 00SI3aHHOCTEH TpaKIaHWHA U PEAM3alliy €ro MpaB, MPEICTABICHHEM O MaTe-
MaTUYECKHX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHHH, MPOIEAYP TPAXKIAHCKOTO OOIIIe-
cTBa (BBIOOPHI, OMIPOCHI U TIP. ); TOTOBHOCTHIO K 00CYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHHUEM JOCTIKEHUN HAayKH, OCO3HAHWEM BaKHOCTH MOPaJIb- HO-dTHYECKUX MPUHITUTIOB B JIEATEIHHO-
CTH Y4YEHOTO.
TpynoBoe BociuTanue:
YCTaHOBKOM Ha aKTUBHOE YYaCTHE B PEUICHUHU TPAKTUYECKUX 3a]1a4 MATEMAaTH4YE€CKOM HAMpaBI€HHOCTH, OCO3HA-
HHUEM BaXHOCTH MaTEMaTHYECKOTO 00pa30BaHUs HA MPOTSHKEHUN BCEH KU3HH I YCIEITHOW TTpodeccronanb-
HOM JIeATETPHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHUM;
OCO3HaHHBIM BHIOOPOM M MTOCTPOCHUEM WHIWBHIYAIBHOW TPACKTOPUHM OOpa30BaHUS M KU3HCHHBIX IIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.
JcTeTnYecKoe BOCIUTAHME:
CHOCOOHOCTBIO K SMOIIMOHATHHOMY H 3CTETUYECKOMY BOCIIPUSTUIO MATEMAaTHUECKUX OOBEKTOB, 3a/1a4, PELICHHH,
pacCyXJICHUI; YMEHHUIO BUJIETh MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
IleHHOCTH HAYYHOT 0 TIO3HAHUS:
OpUEHTAIIMEH B JACATEIHHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTABICHHN 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJILI U 00IIEeCTBA, IOHUMAaHUEM MaTeMaTHYeCKON HayKH Kak cephl uenoBeye-
CKOM JeSITETLHOCTH, STAINOB €€ Pa3BUTHSI M 3HAYMMOCTH JIJISl Pa3BUTHSI [IMBUITU3AIINN;
OBJIAJICHUEM SI3bIKOM MATEMATUKU U MAaTEMAaTHUUECKOM KyJIbTYpOU Kak CPECTBOM MO3HAHUS MUPA; OBJIAICHUEM
MPOCTEUIIMMH HaBBIKAMHU MCCIIEA0BATEIIbCKON NEATEILHOCTH.
dusnyeckoe BOCNINTaHUE, POPMHUPOBAHHE KYJIbTYPbI 310POBbS M SMOIIHOHAJIBHOI0 0J1arONOJIyYnsi:
TOTOBHOCTBHIO NTPUMEHSATh MaTeMaTUUECKHUE 3HAHUSI B MHTEPECaX CBOETO 3/JI0POBBS, BEACHUS 370pPOBOTO 00Opa3a
KU3HU (3I0pOBOE MUTaHHE, COATAHCUPOBAHHBIA PEXHUM 3aHATUN M OTIbIXA, PETyNspHas (U3UUecKas aKTUB-
HOCTbD);
c(hOpMUPOBAHHOCTHIO HaBbIKA PEQIICKCHH, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO Ke MpaBa JPYroro
yeJIoBeKa.
IK0JIOTHYECKO€e BOCIINTAHHE:
OpHEHTAIINEH Ha TPUMEHEHNE MaTEMaTHICCKUX 3HAHUMN T PEIICHHUS 3a71a4 B 00JIaCTH COXPAaHHOCTH OKPYIKaro-
el cpe/ipl, IIIaHUPOBAHUS MOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCEACTBUH JIs1 OKPYXKAIOILIEH Cpe/ibl;
OCO3HaHUEM TI100aTbHOTO XapaKTepa SIKOJOTHUYECKUX MPOOJIEM U ITYTEH UX PEIIeHUS.
JINYHOCTHBIE Pe3yJIbTAThl, 00ecneYuBAIOIINeE AJANTANNI0 00y4A0IIEerocsi K MU3MEeHAIUMCS YCJI0BUAM
COLMAJILHOM ¥ MPUPOJIHOM Cpe/bl:
— TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSIX HEOMPEACIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHT-
HOCTH 4epe3 MPAKTUUYECKYIO JIeATeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y IPYTUX JIIOJIEH, Tpuoodpe-
TaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKMA U KOMIIETEHIIMH U3 OTbITA APYTHX;
— HEO0XO0JIMMOCTBIO B (POPMUPOBAHUHN HOBBIX 3HAHHM, B TOM YHciie (POPMYIUPOBAThH UACH, TOHSATHUS, TH-
1oTe3bl 00 00BEKTAX U SBICHUSIX, B TOM YHCIIC paHee He U3BECTHBIX, 0CO3HABATH JEe(UIIUTHI COOCTBEH-
HBIX 3HAaHUH ¥ KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;
— CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATE CTPECCOBYIO CUTYAIIHIO KaK BBI3OB,
TpeOYIOIMMI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbBIC PEIICHUS U JEHCTBUS, (POPMYIHPOBATH U OIIE-
HUBATh PUCKH U MTOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIEe pe3yJIbTaThl OCBOSHUS TPOTPaMMBI yaeOHOTO Kypca «I eoMeTpus» XapaKTepU3yIOTCs OBJIaIe-
HUEM VHUBEPCATIbHLIMU NO3ZHABAMENbHBIMU OCliCMBUSIMU, YHUBEPCANbHbIMU KOMMYHUKAMUGHBIMU OeliCmEU-
SAMU U YHUBEPCANbHBIMU PE2YIAMUSGHBIMU OCliCTNEUIMU.



1) YHusepcanvuvie noznasamenvHule oeticmaus obecnevusaiom opmuposanue 6a306b1X KOSHUMUBHBIX
npoyeccos obyuarouwuxcs (0ceoenue mMemooo8 NOHAHUSL OKPYHCAIOWEe20 MUpa, NPUMeHeHue 102U4ecKux,
uccied08amenbCKux onepayuti, ymeHuti pabomamas ¢ ungopmayueti).

Ba3oBble jJJornuyeckue 1eHcTBHA:

BBISABIISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC TPU3HAKN MATEMAaTHYECKUX OOBEKTOB, OHATHH, OT-
HOLIEHUH MEXAy MOHATUAMHU; (OPMYJIHMPOBATh ONPEIEICHUs NMOHATHUI; yCTaHaBJIMBaTh CyIle-
CTBEHHBIN MpU3HAK KJIaccu(pUKaLKU, OCHOBaHUSA U1 0000IIEHHS M CPAaBHEHHSI, KPUTEPUHU TIPOBO-
JMMOTI'O aHaJIN3a;

BOCIIPHHUMATh, (HOPMYIUPOBATH U IPEOOPA30BBIBATH CYXKACHUS: YTBEPIUTEIbHBIE U OT-

puLaTenbHbIe, AMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBIABIISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOpEUMs B (akTax, NaHHBIX,
HaOJIOACHUAX U YTBEPKICHUAX; MpeAIaraTb KpUTEPUU IS BBIABICHUS 3aKOHOMEPHOCTEN U MPOTH-
BOpEYUil;

JieN1aTh BBIBOJBI C MCIOJIb30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

pa3bupaTh JOKa3aTenbCTBA MATEMaTUUECKUX YTBEPKIACHUN (TIPSIMBIE U OT IPOTUBHOTO), IPOBOAMTH Ca-
MOCTOSATEIBHO HECJOXHbIE O0KAa3aTeIbCTBA MAaTEMAaTUYECKUX (PaKTOB, BHICTPAWBATH apryMEHTAIHIO,
IPUBOANUTH IPUMEPBI U KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh cr1oco0 perieHus yueOHoi 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHS], BbI-

OupaTh HauboJIee MOAXOAAIINN C YUETOM CaMOCTOSTENIBHO BBIIETIEHHBIX KPUTEPUEB).

Ba3oBble ncciaeanoBarejbCcKHe JeHCTBUA:

HCTIONIb30BaTh BONPOCH! KAaK HCCIIEIOBATEILCKUI WHCTPYMEHT MO3HAHMS; (OPMYIHUPOBATH BOIPOCHI,
buKcupyomue NpoTUBOpeYre, MpoOIeMy, CAMOCTOSATENILHO YCTAaHABIUBATH HCKOMOE U JTaHHOE, (OpMH-
pOBaTh TMITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE;

IPOBOJUTH IO CAMOCTOSITETILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIA 3KCIIEPUMEHT, HeOOIbIIoe
HCCIIEZIOBAaHUE TI0 YCTAHOBJICHHIO OCOOECHHOCTEH MaTeMaTH4eCKOTro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKY COOOM;CaMOCTOATENLHO (POPMYIINPOBATH 0OOOIIEHHS U BBIBOBI 110 Pe3yJbTa-

TaM MPOBENEHHOTO HAOIIOACHUS, UCCIEOBAHHS, OLICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX pe-
3yJIbTaTOB, BBIBOJOB U 0000IICHU;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOLIECCA, a TAKIKE BBIABUTATH MIPEATIONOKEHHUS O €r0 pas-

BUTHH B HOBBIX YCIIOBUSIX.

PabGora c undopmanmeii:

BBIABIIATH HEAOCTATOUYHOCTH U I/IBGBITO‘IHOCTB I/IH(bOpMaI_[I/II/I, JaHHBbIX, HCOGXOZ[I/IMBIX I PpCIICHUA 3a-
Jlaum;

BBIOMPATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMAIIHIO Pa3INYHBIX BU-
J0B ¥ (hOPM TIPEICTABIICHNUS,

BBIOMpATh OpMY IIpECTaBICHUS HH(OPMAIIMH U WILTIOCTPUPOBATH PEIIaeMble 331a4l CXEMaMH, JT1a-
rpaMmamMu, HHOU rpaduKoi U UX KOMOWHAIUSIMU;

OLICHUBATh HAJAEKHOCTh MHPOPMALUHU 1O KPUTEPHSIM, MPEIOKEHHBIM YYUTEIEM WU
c(OPMYITHPOBAHHBIM CAMOCTOSITEIHHO.

2) VYHusepcanvhvie KOMMyHUKamueHwle Oelicmausi 00ecnedusaom chopmupo8aHHoCms COYUATbHBIX
HABBIKOG 00YUAIOWUXCSL.
Oo01menue:

BOCHPUHUMATh ¥ (OPMYIHPOBATH CY)KJCHUS B COOTBETCTBHU C YCIOBHSIMH M LEISAMHU OOIICHHS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHs B YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh
HOSICHEHUSI 110 XO/1y PEUICHUS 3a/1a4i, KOMMEHTHPOBATh IOJTYYCHHBIH Pe3yIbTaT;

B X0/1e 00CYX/IEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOil TeMbl, MPOOIEMBbI, pelraeMoif 3a-
Jla4uM, BHICKA3bIBATh WJEHU, HALlCJICHHBIC HA IOUCK PEIICHHS; COIIOCTABIATh CBOU CYXICHHS C CyXK/Ie-
HUSIMH JPYTHX YYaCTHUKOB JHMAJIOra, OOHApYXHUBATh PAa3IU4Me U CXOJCTBO MO3UIHUI; B KOPPEKTHOM
dbopme GpopMyIHpOBaTH PA3HOTIACHS, CBOM BO3PAKCHHS;

NPECTaBIIATh PE3yAbTAaThl PEIICHUS 334a4H, SKCIIEPUMEHTa, UCCIICAOBAHUS, IPOEKTA; CAMOCTOS-
TENBHO BBIOMPATh (hOpMaT BEICTYIUICHHS C YYETOM 3a/1ad MIPE3EHTAUN 1 OCOOEHHOCTEH ayanTo-
pun.

CoTpyaHu4ecTBo:

NOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBHUIYAIbHOH pabOThI MpU pEIICeHUU
y4eOHBIX MaTeMaTHUECKUX 3a]1a4;



— TMPUHUMATH [1eTTh COBMECTHOH ACSITENFHOCTH, TUTAHUPOBATH OPTaHU3AIMIO COBMECTHOM pabOTHI, pac-
MIPEACIIATh BUJIBI pa0OT, JOTOBAPUBATHLCS, 00CYKIATh MPOIECC U pe3yabTaT paboThl; 000011aTh MHE-
HHUS HECKOJILKUX JTIOJICH;
— y4acTBOBATh B TPYNIOBBIX popMax padboThI (00CYkIeHHs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U JIp.);
— BBITIOJHSATH CBOIO YacTh PabOTHI 1 KOOPIMHUPOBATH CBOU JACHCTBHSI C APYTUMU YJICHAMH KOMaH/IbI,
— OIICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBHSI.
3) Vuueepcanvuvie pecynamuenuie deticmsus obecneuusaom Gopmuposarue cMvliCl08blX YCMAHOBOK U
JHCUBHEHHBIX HABbIK0G auyHocmuy. CaMoopraHu3aLus:
CaMOCTOSATEIILHO COCTABJISITH IUIaH, AITOPUTM PEIICHUS 3a/1a4u (MJIM €r0 4acTh), BRIOUPATh CIIOCO0 pelIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BapH-
AHTBI pEIeHUH ¢ y4ETOM HOBOU MH(OpMAITUH.
CaMOKOHTPOJIb:
— BJAJIETh CI0cO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOLIECCca U pe3ysbTara pelieHns Ma-
TEMaTHUECKOM 3aJ1auu;
— TMpenBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEUICHUH 3a/1a4l, BHOCUTh KOPPEKTHUBHI B Jie-
SITETLHOCTh HA OCHOBE HOBBIX 00CTOSITENIbCTB, HAICHHBIX OIMINOOK, BBISIBICHHBIX TPYTHOCTEH;
— OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JeSTEIbHOCTH MMOCTABICHHOMN 1IeJTU U YCIOBUSAM, OOBSICHATH MPU-
YUHBI JOCTH)KCHUS WM HEJOCTHKCHHS 1IEIH, HaXOJUTh OMMOKY, JaBaTh OLIEHKY MPUOOpPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIBTATbI
OcBoenune yueOHOTO Kypca «['eomeTpus» Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHUS TOMKHO 00eCIeuynBaTh
JOCTUKEHHE CIEAYIOUINX MPEeIMETHBIX 00pa30BaTeIbHbIX PE3yIbTATOB:

— 3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMH OCTPBIX YTIIOB, HAXOIUTh C UX IMOMOIIBIO PA3IUYHBIC JIEMEHTHI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelIeHre MPIMOYTOJIbHBIX TPEYTroJIbHUKOBY). HaxoquTh (¢ moMoripio
KaJTbKYJIATOPA) JIUHBI U YIIIBI JJIs1 HETAOJMYHBIX 3HAUYCHUH.

— Ilonb3oBatbes GopmynamMu NpPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JJIS
HAXO0XJICHUS COOTHOIIEHUN MEXy TPUTOHOMETPHUYECKUMH BETUIMHAMHU.

— Hcnonp30BaTh TEOpEMBbI CHHYCOB U KOCHHYCOB JIJIsl HAXO0XK/ICHUS Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIb-
HUKA («pelIeHUE TPEYTOIbHUKOBY), IPUMEHSTh HX MPU PEIICHHH T€OMETPUUYECKUX 3a/1ad.

— Bnanets nmoHsTHAMHE TTpeoOpa30BaHMs MOJ00USI, COOTBETCTBEHHBIX AJIEMEHTOB MOA0OHBIX (DUTYP.

— Ilonb3oBaTbes CBOMCTBAME MOAOOWS MPOU3BOJIBHBIX (PUTYpP, YMETh BBIUYUCISATH JUIMHBI U HAXOAUTh
yribl y oAo0HbIX Guryp. IlpuMeHsaTs cBoiicTBa mog00us B IPAKTUUECKUX 3aa4ax.
— YMeTh NPUBOAUTH IPUMEPHI TOJJOOHBIX (UTYP B OKPYIKAIOIIEM MHUPE.

— Ilonb3oBaTbes TeOpeMaMH O MPOU3BENIEHUU OTPE3KOB XOpA, O MPOM3BEIECHUU OTPE3KOB CEKYILHUX, O
KBaJpaTe KacaTeJIbHOM.

— Ilonb30BaTbcs BEKTOpaMH, MOHUMATh UX TEOMETPUUECKUNA U GU3NYECKUI CMBICI, TPUMEHATDH UX B pe-
[ICHUH TEOMETPHUECKUX U (PU3UIECKUX 3a]1ad.

— IlpumeHsTH CKaNsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

— Ilonb3oBaTbcst METOJOM KOOPAMHAT HA TUIOCKOCTH, MPUMEHSATH €T0 B PEHICHHH T'€OMETPUUYECKUX U
MIPAKTUYECKHX 3ajay.

— Brnagers MOHATHUSMU MPABUIBHOTO MHOTOYTOJBHUKA, JIMHBI OKPYKHOCTH, JUTMHBI TYTH
OKPYKHOCTH ¥ paJlaHHON MEpHhI YIila, YMETh BBIUUCIATH IUIOMIAb KPYTra U €ro yacTei.

— IlpuMeHsTH MOTy4eHHBIC YMEHHS B TPAKTUYECKHX 3a/1a9ax.

— HaxoauTs ocu (UK HEHTPbI) CUMMETPHUH (GUTYD, TIPUMEHSATD IBHYKEHUS MIIOCKOCTH B MPOCTEUIINX CITY-
qasx.

— IlpumensTh NOMTyYEeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTHh MaTEMaTHUYECKUE MOJENU AJis 3aadpeanbHon
KU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C MPUMEHEHUEM MOA00US M TPUTOHOMETPUUECKUX
GyHKIHHA (TT0B3YSICh, TI€ HEOOXO0IUMO, KAIbKYJISTOPOM).



EHUQOIO1]]
-0d-eATo8)uoZa1d /NIy 0IN0J uuHegogedgoadn
-ur//isdpyl  0odoo MIGHILO 4] ‘¥ugorou ¥kuHedosedgoadil QULKHOL dLedUREd()- 7 O 9ULEHO[]| [T
HLYOH¥AAMO0 9 BUHIMOHLO0) IUNIIhUALIJA "BUgOY 0oL dJuHegocedgoad]] 7 1rareed
91 Arroreed o 0101
T Jbs/AT) WodoaL XI9HHBERNOY]
-sunrue[d/Ids/NIeIuaA] “XeNHHIIr0IA0dL 90LHOWAIE XIIHhUIreRd OIMHOIMOXPH X onHoHOWHdN
-[OSoT MMM SdNY|  ouHegodu1dd | BOQUIIBII090 ‘UhRIRE dUNOIhHMINRdIl 9LRImd J- ¢ o0MOoRHINEd]]| L]
"UNHH AIKOW
I Jbs/An ¢ XeMMHYI0IA0dL 401IHOWAIrE XI9HhUIERd OIMHOYOXRH X 1101 1 HIrEHOJRHII 019
-dwue[d,/ads /NI ejuoA| s0d11o BOOUINIBII 090 ‘MhEIRE dUNOIhUINRdIT 91RO J godon eMHHII0IAXQdIL
-[OSOr MMM /7SNy HIIHHOWIOU] | CUMMHII0IAdL 91emog- ¢| -on uremorn erdndog) 9|
B10,[03 ¢(MLOOH¥AdNO HOHHROUIIO WO INHH
-noweA1d- peqoysord-niey -Auxred o) 900KHN0 AWodoaL U G00KHMO0N AWod0sL drmroaIag- Asion 11014 1 19H0d019
-B3/AN e e/SI[d $go1rIA XI9WEAI U XI91AY odY €0doh BXHHILO.IA
-TiIe NI IeWSASS//Sdny|  oodio uiaHIO §| HUmIHAD xuxoonrudiomonoudL unaIaradno aregodurindod- 7 -od1 urremorrn erdwdog|  °¢'[
wexoordex CXeMHHAIr0JIAddL 0LHOWAIE XITHRHIreRd "GOMHHAIr01ASdY
JUTEW/()}()Z/UOSSI109]| WIHIIreAT MU HY OIMHOIKOXEH M BOOHITIBII0E) ‘UhRITRE OMNOdhHINRdIT LRI 01114 HURHUIRE 1 HOd
-qQns/NInpd ysa1//-sdny| o oodiiQ CUMMHII0IAdL 91emog- 7| -OLO HHUI SHHAINOXEH| “f'[
TO9GLAEIIIR-TLT6-09¢% . £d
-PPLT-96SEEPEL-OI/18T6H (MLOOMKACNO HOHHED
~BY[IU[OSNAT-TWe[sn 110 WooAuIred 0) 400AHHD
-T-IIUBUO0I0}S-NPYZ3W| ¢(H100HXADIO HOHHEOHIIO enodoal ‘(KBHHQIIQ09())
_ TCHUSYySOWO0S/TCCO|  sumeaodurod [jwodkurred o) 400KHKno AWadoar u 4004HM00N AWadoaL dinrodiag- 7| dooknmoox ewadody) g|
- TUBPIAZIOId-20UIBI[EIS -
[USPIAZI ey sodio “(M1OOHMANO HOHHEOUILIO BILIA OJOIIAL U OIOWN]
~OIU[OSNON-IWE[STy ; -gdi 0OAHUD ¥ OAHUO0Y| T’
FTIeU0I0lS-NpUZat UI9HHOWIOU] [WooAnTred 0) 400AHNO AWadoal 1 400AHHO0M AWodoal d1urodrag- 7 Al T
-RIUSYSOU)00S/SSEY 6081 O () LO dOILIA]
~6/eIaw003,/d/NTsse] “gorrak xiawsdi 1 X[kl YUIHAD Xm10ohudIon
A mmm/sdny|  oodiio uigHLY £| HHIHAD xuxoorudiowonomdi sunaIaradino dresodurAwdog- z -oHoand1 omHoIdATANQ| 1]
*4OMMHALr0JIAIAL JUHIMIJ *H0IAHUD U H0IAHMION 19NId0d |, ‘Budrononoaudf, °1 rareed
190dAoad
o1gH4aIrdreg0sedgO ‘oed  -ged
(e1agodpuir) BIrodLHOX redu) “dLHOY 01098 1 yed 10dn WoL 1 /i
QlHHOdLYAIC [ando( ‘arng HWLOOHAIRLEJY 19rug eIR]/ | €00BR 09109RULOY |dororeed oMHREOHOWHRY| oN

HUHVIOdUHVICH HOMXDHAhULVINHL



s0duo godorx3od 0191m
T TOPOAZIOId-30 TS HWIIHHOWIOH] | 40do1xod OI9IITONOII O UhBITRE 1R - I| -OWOII O heI'BE QUHOMIYJ| Q¢
’ -m%:.ﬁom:ob-ﬂaﬁms ‘g0IIA ¥ HUL BUH|
-TBUOI0}S-NPUZau] -JIKOXBH BI QUHOHOW|
STTUSUSO00S/SSE "gOIMIA U HUIY KUHOIKOXEH KI OUH -udu o019 ‘aodorMod ouH
~g/RIaM033/d/NTSSe] 00duo UHILY K| -oHoWHdL 019 ‘dodordod ouHAogEn0d QOHAKIED 9IMITOXRH- I| -orosemodn soHdEIRI)) G'¢
|v~m>.>>>>>>\\”wn—ﬁ£ UOQEO ‘edoaxod vH nE..mm:nEH.mﬂvﬂommn e evdorxog HAHNESH\QOOVH Ve
‘Wedorxod|
JUTEW/Q € () ¢ /UOSSI[/309] ‘god| WIIHABOHUIIIOMOH WASY]
-qns/AInpa ysay/sdny|  ouHedodu1od [|FOIMOE WOMHBHEOEIIOLIOH O UhEIRE OMMOORHALONOAI 9IeIId- 7| ou edorxod omHOXOUER]| €°C
SuUIedalIo XULE 9IDIIND UUMOOhUE
- 1 UIIOORMAIONO0AI 91B4OTOIO0U ‘OUOUR BH BAOIMOE KUH
] -OOHNA ‘40d01)0d NLOOHERd U IINIWAD BUHOLIAAIIO 9LeHE -
9826 ¢g0dOoLMog 191019 (BITUD) -god|
-9A)SUENSOId-A-CIOIOA]

T TSP -FaT oom:omszworsg@ U (oMHOIMOWAdIN) UMMOIhUAIOWOAI 4LBHOLIr)) -0 IrOIND HINOdhHd
~5[5pa1d0;/3h 76 TUEIOTAA UIIHHOWIOU[ [FOU ‘MM€ddLo oiHHorgedeH yex 19doixod 91eg0€dIrond)]- 7| -LOWOAI U UMMOORUEUD| ‘7€
-S-BITA]SIOp-2AISURT) ‘OIrOMh BH dOINoq|

-S0Id-A-AIOTA/SSe| 20doL0d 19II9ND (BIHO) OHMHMOHWA ‘d0dorxod|
=01 /BIIoUI003/d/NISSE| MIDIOORUEN(D U (OMHOMOWAdII) UUMOIRUAIONOAI 9Ied0rdIrd) qrooused M OMHONOID,
A MMM/SANY|  00diio UIMHIO O ‘UNEddLO diqHHAIgedRH MM 19d0LNo8 91ed0EdIOLI]]- 7| ‘aodoxdog omBorOTAdIO| ‘¢l
1doryag ¢ rraveed
01 Arroreed o 0101}
wexnordey ©4OMUHII0IAQdL XITHQOIOLl WOMHBEOEIIIOLION O MHEWK] hEIBE XIOOhHALOWOO]
onoodi HMOHIIEAd €M UREI'BE U MhEI'BE OMMOOhUAIONOAI 9IRS J- ¢| iuHomod & onnonoNHd[]  p'g
©"4OMHHII0IAQdL XITHQOYOLl WOMHBEOEIIIOLION O MHEWK]
nsouyznnio HoHIIredd €M WhBIRE U HMARIRE OUMOORHUAIOWOdI 9IRS
-OUA-I-LIINUA-EY00)/ASSE]] "dOMMHYIII0JAddL XI9HQOI/OII U OILIA XI9H|
~6L-¥Z-111oW093 -HROMIId WOUHRLOELIIOION O XITHIIALRORY U XHIMIANO ‘doX
“USI-OIUSI01A00-90A05 MNeNeadLo AIKOW EMHOMIOHLOOD oUMOOhMdIOW diurodiag-
: - - idir dK1ud) 90IHOWIIrE XITHUOHHIT SUHIIMOHLO 91LRIOTIIIO}]- eoex dredirea 0 ewad
IR 0§ C968C-YIYOSTOS- ‘. -001 ‘XHIMAMD g03¥£9d10
~PIOU-AOSZo10-BATUSPIAZI ‘'srgorou suHegocedgoady
OId-NUA-EU- o055 OHMLLEHOI 9Ieguedd() "ONUHII0IASd1L XITHQOTOII U €0ILIA XI9H unHardgenodir o ewad
~0d-eAToe}UZa1d /AT 5 0IN0}| -HBOUIIE WOUHBEOEIIrOIION O XITHILALBORY U XUIMANAD ‘wdox] -0a1 ‘wdox goxead10 uuH
-up/sdny|  ounegodurod [| HNENEAdLO AIKOW EMHOMIOHLOOD OMMOORMALION d1UrodIag- z -oregenodir o ewodoo| ¢
CHLOOHAIRL
T 0S 2968 Z-UTOSTOP51 -ME10MoT MomoiexAdxo & smgoron Mdowndn diuroxeH- dAud
PIOU-AOYZA1]0-BATIOPAAZI 20d10 “'BuQoron MMHedogcedgoadIy XITHQOIOL I9LHINIII€)
-01d-NUWIR)-BU-TI)aW0d3 vianaoWgou] (A dAIm( 40LHOWOI€ XITHUOHULT OMHAMIOHLO 91Bd0XdIII]]- z SIIHHOELJ19d1007)  "C'C




T TSOUZNINO-EuT]p \mmmE_ WIGHHQI/O8d ‘ULOOHXAANO I9HULT WOULKHOI KO91B40£9IO] [-
-6/e11au0d3/d /NI sse| ood1o| CI9LHOWAIfE XU 9LUTOXEH ‘dOMUH "ULOOHXAAMO
SeX MMM //:sdny| UIIHHOWIOU[ || -9Ir0IA0JOHW X19H4AIrmgedir ouHoraraduo dreaodurAnwdogp- I WIAT BHUIT| €'
XI9HAIugedil O19IIONOL |
PSya915£9907-6¢LY WITHHQI'S8d ‘ULOOHNAINO I9HUI WOULEHOI KO9IREOEIIO] [-
-og.\wwww..w%wwm%ﬂwwﬂﬂmm “I9LHOWOITE€ XU ILUITOXEH ‘dONUH . o WIOOH
— .558 56 00d110 MI9HLO | -9Ir0IA0JOHI X19HAIrHgedil onHoraradio 9reaodurAndogp- 1| XACIO BHUIT M d OIOU R TG
-mu:&..wmsoamoi XI9HAIrugedil O19IIONOLI |
T TSOUNZNIN0-EuI[p/SSe neshoLdeWITHHQIO8E ‘ULOOHXAdNO I9HULT WOULEHOU KJ9Led0edIO] [- "GOLHONOIE XU
-6/€1139W0a3/d/NISSe]| WI9HILBATYUEUTHY] UIILHOWAIE XU 9LUIOXBH ‘40MUH OUHIIOUKIIE ‘UMHHIIIOIA]
SeK MMM //:sdny| ou oodiQ)| -9Ir0IA0I0HI X19HIIrHged ouHarAradno dresodurAndod- I -0JOHW orHdIHged[]|  “T°g]

MITRIMOINT QUHIIUKIAY “BIAdM 9remoru U HLYOHXAAMO0 CHUI[] "UMHHIIr0IA0I0HI JIGHIIruged]] °S Ir3YeR ]|
6 :Ararreed ou 0101
XBhRI'BE XIO|
7UTeW/g()S Z/U0SSa] 193l ¢1eHUIdOON BIYOLOW O19IIIOWOL 9 UOLIOHNAANO U XI19I -onuLiedn 9 reHUrdooM
-qns/AInpaysar/sdny|  ouneaoduiod KA BMHORJJAON MOROL QMHOINKOXEH BH MhEBIRE dIBIIOJ- 7| erorow omHEBEOLINOLOY]| L'
heIes XImI)
JUTBW/] ()G 7/UO0SSI[ /399 s0dno ¢1eanrdooy BIYOLOW OIIIIIOWOI O NHOHOOHAMQAQMO " XI9N -ohHUdLoWo0o1 uunamad
-qns/nInpaysal//:sdny| UIHHOWIOU] [FEAI BMHORO0OdAI MOhOL OUHIIMKOXEH BH UhBIRE dLBINO]- I wndo renurdoox Wois|N| ‘94
HOWEdI U ULOOHXADNO
¢1eHUTdOON BIYOLOW OI9IITIONOII O UALIOHNAANO U XI9I KUHOR0adoII Moho
€8J02699996|  50dmo maHLo £-EAI BUHOR0dOI ¥OhOL OMHOIKOXEH BH MhRIRE 9IBIIOJ- 1| 1erErdooy ommowKOXRH| S'H]
- -3¢/ $-9/Pd
oMW@ tLy w%w . wexnordey
Y6PPLPAAY/LyTC™! on vodiQ ¢ULOOHXAdM0 onHOHERdA 9inrodag- 1| uroomkAdyo ouHoHgRA K| HH
-11d-9TUSUABIN-1}SOUYZ
INO-3IUBUAEIN// 336 S1IaWEBdIT JIIHABIT AN
-JeUIpIO0N-POIUL/SSE[ -Houdomn u orHArorreder
~G/eINaw0a3 /d/NTsse] ¢oiHOHgRdA 99 o1l HLOOHXAdNO BoAUTT ‘BHOINMBH RIFIA OHOIHR
SeAMmma/sdnyl  ounegoduioo [-ed M edLHOII BMHOINKOXEH KI Ledired) UIGHIOL 9LEINIIH- I| ‘LHOMIIH(DdEoN HogoIIL| "€
s0duo
03pod-s-lOWEAId-UI] UIIHHOWIOU] | ¢ULOOHXAdM0 1 nowsdu onHoHgRdA 9LnMTogI9g- I nowkdu onHoHgRA K| 7'
~Jo05-[0AO[3N-BxoIn-15ods “IROL LeHUITdOON X19901deyoY| "ULOOMOOITI BH XOhOL
-toy/nrsjomoyu//sdny|  oodmo HIgHIO £ LEHUId0OYM IMNOLOMO UOHIIIOJAOWEAII QULEHOI 91edURdd()- I| 9rernrdoox aoLdeNdyy| ['#
HLIOMIOIT BH I9LeHUTd00) 1990Ldedd]] *p rareed
71 :Arareed o1 0101
L1¢/qnd/nromueuz//:sdny| I eroged eHIIrodLHOY]
07S6-BAISIOAS IDIMHEXOW U IHULENOH|
-AOIOT]OA-ITUSPIAZI MINHEX| - heree BUHOMOd BI|
-0Id-30UIRI[eYS/TCC6 JuHBE0dU1O9]| -OW M MMMLIBWOHUM helree BMHOIMOA BIT 19dorxod 9rsHOWMA] - I| @odordoa omHomowmdly /'€




-BAISIEZI)BUIR)SIS-T-OTUIO0)

-A0d/eSSe[y-036-A1q3[¢|

-eoeY ‘9L00HXAdM0 ‘sumonedy ‘redreay “YuHAIr0IA0OWEdN
‘gwod ‘wwedrorarrreden ‘eXUHIIr0IAIAL ©LOOI9E U BOUALNID

"MMHEBHE KUY
-BEUIBWOLOMO W OUHOMI
-00Q0 ‘d00BIN G—/ 90D

ESID-3MUAI0JA00-30A05, wexnordey| -OHMO ‘BHBHIOW ‘MUHIIOIAQdL UI9HIIrOIAOWEAI ‘UMUHILI0IA]
~011/SSE-G/BIqo5 € /U0S| WIHIIreAT U HY -od1 nuHHOdoLooHgRd U HI9HHAAIrOQOHgRd MUHIIIOIAOIOHI -dA> 00LOW ¥ HULEHOLY
-S9[/nIoIMauIduL//SdNy| o oodi| ‘rolA ‘sewsdn ‘exnol ‘edAiu@ :mwruisHOU 9regodudon- XITHE0HOO onHAdoLg0[]|  "T°L
HUHEHE BHNBEMLEWILIND “QMHIMO000 ‘QMHIAOLIO]] L IrdTeR ]|
9 :Ararreed on 0101
WY 6808LIT
-{[JepeZ-aIud
-[[SaI-ITU[OSNOZOUl ¢190dAoad o199 helree MMHOMAd € KHH
STU[TATIA-ESSE|  ouHedodu1oa]| -od(HNI HMHESOTAIDOH i KHHOOALOOM KN 91BHOEIIONOL]- ¢| -omewudi oumyaioodry  p'9
-BA[p-oynewdjew-od| sodio ¢(radonmdu aredugeed) nerres XmooRUAdLOWOAI HMHAMIYJ] UndLOWNKD
-yoIn,/nI>0INoyul//:Sdny uigaaowgou]]|  ndo ommdrowmnd u oonadon uigH4ardrreden 9LEHOWHA] I- I 19dIH M OO “€'9
013£¥96968CC
~L3qB-0791-1£E6
-FeyPOS 1-Y/LEH01 dAm¢ xumuaroodu UHdLOWNID UO0 U 19dLHAN 9LUTOXBH gudLownmo 1 1odogon
-eljowwuIS-erul  90dIo HI9HLO K| *"UMhOL JITHXHUEITONIOH ILUIOXBH ‘BAIOU0€D XU dLUTOgI9(- | ‘oomaden mianawrarredery 79
-QUZIAP-3NeIuod /1, €10 | ¢ UM LOWINMD 109990 U erododory
-OTUAYZIAP/SSe[| wexnordey| ‘BOOHAdAI otoH4IdrIrRden BUHAIOTdIO aregodurAndod-
-6,/B11OWO0J3 /d/NI"SSB]| WiaHgIre ATUGUITHY| ¢ UUdLOWINID H300 U godiHon ‘KUH H1O0Md0LL]
S[eAMMM//:SANY| ou oodiQ)| -oxuar suisHOU onmoiAdudrooiry ‘adonwundu aredugsed- || HMHOXHEY O SQUIBHOL] “[°9
HLIOMIOI' BHHMKHUAY *9Q IrTER
ooduo
MIHHOWIOH] | Q :Arorreed on 0101y
X19H9IrHgedil O19IIONOLI J
9T8L19LT09P>-C1149 WIGHHQI/O8d ‘ULOOHXAMNO I9HUL WOULKHOL KJ91BdOE9IO] |- “BIAAN IIIHOWAICE]
~069¥~9¢89-v€9L8A08 “IILHOWAIIC XU ILUITOXBH ‘GOMHH xumorenoiinng dAmd
-ow\ HMMWN.N@MMMM%%WMM 00d10 HI9HLD £| -9Ir0JK0IOHIW X19HaIrugedn ounaIraraduo dregodurAndod- 7| MOUeITIONTI QHAIOMKIIG|  '9'G
’ -mmax-wmsosm ord X1I9H9IrgedIT OI9ITIONOIT 9|
T TISOUTZID[O-EuT[p/SSe[| nexboLdeyWITHHQIOgE ‘ULOOHXKAANO I9HULT WOULKHOU KJ9Led0edIO] [- ‘(BIHOW.IOD
-6/€1139W0a3/d /NI SSe]| WI9HILBAYNEUTHY] CIILHOWAIE XU 9LUTOXBH ‘0OMUH 1 2dOIN00) OLHIWAIE
S VRSO on ooduQ| -91r0IK010HN x19HaIrHgedn snHararadio dregodurAwdod- | 010 meihdy qremonyy  ¢'g
X19H9IrHgedil O19IIONOII J
9C8L19LC09P=-S119 IWIGHHQI/O8d ‘ULIOHXAMNO I9HUL WOULKHOL KJ91BdOE9IO] [-
-og\mmmmﬂmmwvw.wmm%%%m%m U I9LHOWOIrE XU 91LUTOXEBH ‘dOMUH . N
onHeg0dN100 ]| ~9Ir0IA0JOHIW XI9HaIrngedir sunaIraradio aregodurAwdodg- eitik edoW KeHHRHITR]|  “f'C

-hsouyznuxo-eul|p/ 1426

-esn-peyoysord

X19H9rugedir o19IMmonoIr 9




7676~ e3NI-peqoyso[d

-hsouyzn.o-eul|p/ 126

-esny-peyoysord

~FISOUYZNIS0-eUl[p/SSe[y|

urremorn 1 edrowudan ;[ 9rAwdog 91red0£91r0Ld]|
¢drommdon ‘arremorn ‘erJA BHURHILOE ‘“OMHEOLOORd ‘BHULT]
‘MOWEBdI ¥ UMhOL OHIIRLUIOHLO BUALOWNMD ‘UWIINEIY
KIKOW 1r0JA “XIaWEdi 9100HdBrAMUrHIIdOI U 9L00HIrI T Rd]
-BII ‘dOMMHIIr0IAddL ‘dAmd sngoron u ogroHdged (KEHAID
-eoeN ‘aL00HXAdN0 ‘knmonedl ‘redreay MUHArOIAOWEALY
‘gwod ‘wwediorarrreden ‘eXUHII0IAIAL ©LOOI9E U BOUALNID
-OUQ ‘BHBUIOW MUHAII0JAdL HIIHIIrOIAOWEAI ‘UMUHAIOIA

-G/PINaW0a5/d/NTsse] sodmo| -9di uuHHOdorooHgRd U MIIHHAAIOQOHERd MUHIIIOIAOIOHIN
SEARMMASANY  waHHOWDoH[]]  ‘IrOA ‘Bewrdn ‘@xnol ‘edAiu( :mwsuikHON qregodudor()- "IAdY 1 9100HXADIOl 9L
urremorn 1 edrowudan ;[ 9rAwdog 91ed0e91roLd]|
¢drowmndon ‘aremorn ‘eIrIA BHURUIRE ‘QOUHEOLOdRd ‘BHUIT]
‘MOWEdI U MMROL OHIIALUIOHLO BUALOWNMD ‘UNIIWEdLY
K3ioW 110JA “x1awdir 4L00HABIAMUITHOIdI U 9L00HTIIIred]
STdEI T -BII ‘dOMMHIIr0IAddL ‘dAmd sngoron u ogroHdged (KeHAID
AT PUodRdT < n -eoeY ‘9L00HXAdM0 ‘sumonedy ‘redreay YuHAIr0IAOWEdN
PIeIRd CZe7 [-eTaw0 owod ‘wwed.orarreden ‘eXUHAI0IAddL BLOJI9E U BOUAINDD
~35-eTeUpEI[3eu/SSep| -OUQ ‘BHBUIOW MUHII0JAddL UIIHIIrOIAOWEAI ‘UMUHAIOIA o1 awEdn
-¢/eewalew/d/AqSse]| -od1 yuHOdorooHded U MI9HHAAIdQOHERd MUHIIFOIAOIOHN orgHdEIrANMuIrHOIdAL
SEAMAMM/SANY|  ooduo M9HIO | ‘IrOJA ‘BeWEdI ‘eMhoL ‘edAiu@ :mwruisHOU 9regodudon- u orHdIrarIreder) g/
g0MUHIIr0IAd1 ‘dA1n( angoron n ogroHdged (KeHIIAL
-eoeY ‘9L00HXAdM0 ‘sumonedy ‘redreay “YuHAIr0IAOWEdL
‘owod ‘wwedaorrarriredenn ‘eMuHIIr0IAddL LOOI9E U BOUALND
wexnordey| -OHMO ‘BHBHIOW ‘MUHII0IAQdL HI9HIIrOIAOWEAI ‘MMUHILIO0IA]
wiaHareAruanray -9dL unHHOdOLOOHgaRd U UIIHHAAIOQOHERd MUHIIIOIAOIOHIN
omoodug|  ‘roik ‘sewsdu ‘exnol ‘edAmd :mwsnisHON 9regodudam()- RIELESHINACTN J I 4
g0MUHIIr0JIAdd1 ‘dA1n( angoron n ogroHdged (KeHIIAL
-eoeY ‘4L00HXAdMO ‘sumonedy ‘redreay ‘“MUHAI0IAONWEAL
‘owod ‘wwediorarrreden ‘eMuHAIr0IA9d1 BLOOI9E U BOUALND
T OSEr ey -0MQ ‘CHBUIOW MUHII0JAJdL UI9HIIFOJAOWEAIT ‘UMUHIIOIA "HABHIO|
-AOSSB[Y-6-/-AOSINY-B[eL] sodmo| -odr ymaHOdorooHged M MI9HHAAIOQOHERd MUHIIIOIAOIOHI XIMOOhUAIONO0A]
-9JBW-050UqIYIN-LAIORZT) VISHHOWIOH[]| ‘IO ‘Bewsdn ‘exhol ‘edAm¢ :mmwsniHoU 91egodudam ouHodoney]| "¢’
~BUIRISIS--OIURYSq0q0 “eroumnorarireden 0I0HII0IAOWKdI] “BELONOED
-omwwwwmwﬁmwv%%w%ww BINQIQ0 ‘BIAdY MIRIMOLTT U ULOOHXAANO I9HULY ‘GONUHII0IA xu ¥ 19dA1nd omiodK B
o0do uHId |  -OJOHW Uiremort U edrowudon :19rAwdod) 91eg0gaIronoy] -udrowoalr onmyerdodry 7L

-ur//:sdny e1qag[e/d/nrsse]

-eA MMM//:SANY ATUSYZ

-BIAA-OIUBAO0ZBIq03Id

-BSSe[-6-/-A1qad[e-esiny|

¢dromwudall ‘9rremorni ‘erdA eHUhMIY ‘OMHEO0LoORd ‘BHHIY]
‘MOWEdII U UNKhOL OHIIOLUIOHLO BUALOWNMO ‘UWIIWEdILI
AIKOW 110JA “XIIWEAIT 9L00HAKIANUITHOIdOI U 9L00HdIaLIred]
-ell {gOMUHIIr0IAddL ‘dA1nd angorron u ogroHdged (KRHAIDL




HININVdIOJILI OII 40D
L 89 -Vh 041DdhMIrOX 31190,
/ :A1rarreed o11 0101
urremorn 1 edrowudan ;[ 9rAwdog 91ed0€91r0L]|
¢drommdon ‘aremorn ‘erJA BHURHILOE ‘“OMHEOLOdRd ‘BHULT]
‘MOWEAL ¥ MMhOL OHIIALUIOHLO BUdLOWNUD ‘UNWIIWEALI
KON 1r0JA ‘X[ aWEdin 9100HdBrAMurHIIdon u 9100H9IrarTRd]
-BIl ‘dOMMHIIr0IAddL ‘dAmd sngoron u ogroHdged (KEHAID
-eoe ‘9L00HXAdM0 ‘sumonedy ‘redreay “YuHAIr0IA0OWEdN
OB C0620<H ‘owod ‘wwedrorarrreden ‘eXUHII0IAIAL ©LOOI9E U BOUALNID
“BATUa01500-01 -OHUQ ‘BHBUIOW MUHII0JAdL HIIHIIrOIAOWEAI ‘UMUHAIIOIA
~SaYOI1oW093-]SOUYZN0) -od1 yuHOdorooHded U MI9HHAAIdQOHERd “MUHIIIOIAOIOHN "KMHo0d Loo1]
SS[jormnryoimojul/:sdny|  oumegoduroo]|  ‘wrodk ‘sewsdn ‘ednol ‘edAm@ :mwsnisnHON 9regodudon(y- OMMOORUAIONOS ]| *LL




ITHOYPOYHOE IINTAHUPOBAHMUME 9 reomMeTpus

aara Tema ypoka
No J1aH dakr
IloBTOpenue — 4 yaca

1. ITor00HBIE TPEYTOIBHUKH

2. YerpipexyroabHukH. [nomaan reomeTprudeckux Guryp

3. Bnucannele, onucanHble U IIEHTPAJIbHbBIE YTIIbI

4. Juaznocmuueckan konmponvnasn padoma

Tpuronomerpus. TeopemMbl KOCMHYCOB U CHHYCOB. PelnieHue TpeyroJibHMKOB — 16 yacoB

5. OrnpesenieHre TpuronomeTpudecknx GyHkiwmii yrinos ot 0° go 180°

6. Omnpenaenenne TpuroHoMeTpudecknx GyHkmi yriios ot 0° qo 180°

7. Kocunyc u cunyc npssMoro v Tynoro yria

8. Kocunyc u cuHyc npsiMoro v Tynoro yria

9. Teopema KOCUHYCOB

10. Teopema cuHyCOB (C paiiyCOM OMTUCAHHON OKPY>KHOCTH)

11. Haxoxnenue qjimH CTOPOH TPEYyTrOJIbHUKOB

12. Haxo’xneHue BeJIM4nH yIJ10B TPEYTrOJIbHUKOB

13. dopmyJia MIONIAAN TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKTY
HAMH

14. 3ajayn Ha BBIYMCIICHUE TJIOMIAA TPEYTOJIbHUKA

15. dopmyna mIom@aad YeThIPEXYTOJIbHUKA YEPE3 €ro TUaroHaIv U yroJl
MEXKTy HUMH

16. 3a/1aun Ha BBIYHUCIICHUE TUIOMIAIA YETHIPEXYTOJIbHUKA

17. Pemienue TpeyroiabHUKOB

18. Pemrenue TpeyroibHUKOB

19. IToBTOpenue no treme « TpuronomeTpusi»

20. Konumponvnasa pabomaNel no meme « Tpuconomempus

IIpeo6pazoBanne nogoousi. Merpuyeckue COOTHOIIEHHUsI B OKPYKHOCTH — 10 yacoB

21. [Tonsitie o mpeobpazoBaHUM TTOAO0MS

22. I'omotetusi. [Togobue B xu3HU

23. COOTBETCTBEHHBIEC AJIEMEHTHI IMOJIO0HBIX (PUTYp

24. [lepumeTps! 1 TIOMIAIM TOTOOHBIX (QUTYD

25. Teopema 0 MpoOU3BEIEHUN OTPE3KOB XOPA

26. Teopema 0 MpOU3BEICHUN OTPE3KOB CEKYIIUX

27. Teopema 0 kBaapaTe KacaTeJIbHOU

28. IIpumeHenue B pelieHu reOMETPUIECKUX 3a/1a4

29. [ToBTopenue no teme «IIpeobpazoBanue nmomodbusi. MeTpudeckue co-
OTHOIIECHHSI B OKPY>KHOCTH»

30. Koumponvnana paooma Ne2 no meme «Ilpeodpazoeanue nodoous.
Mempuueckue cOOmMHOUIEHUS 8 OKPYHCHOCHIUY

BekTopsl — 12 yacoB

31. OmnpeJiesieHre BEKTOPOB

32. CJ10)K€HHE U Pa3HOCTh BEKTOPOB

33. YMHOXE€HHE BEKTOpPA Ha YUCJIIO

34, DU3NYECKUI U TEOMETPUUECKUN CMBIC]T BEKTOPOB

35. Pazno)xeHne BeKTopa no JByM HEKOJUIMHEAPHBIM BEKTOpPaAM

36. PaznoxxeHne BeKTopa no JIByM HEKOJUIMHEAPHBIM BEKTOpPaAM

37. KoopauHatsl BekTopa

38. CBsi3b MEXK/1y KOOpAMHATAMU BEKTOpPA U KOOpIMHATAMM €r0 Havaja u
KOHIIA

39. CkasnsipHoe MPOU3BEICHUE BEKTOPOB




40.

Pemrenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB

41. IIpuMenenre BEeKTOPOB JIJIs pelIeHHUs 3a1a4 KUHEMATUKU U MEXaHUKU
42. Konumponvnasa paboma Ne3 no meme «Bexmopuoi»
JleKapTOBbI KOOPAMHATHI HA MJIOCKOCTH — 9 4acoB
43. JlexapTOBbI KOOPAMHATBI TOYEK Ha IJIOCKOCTH
44, YpaBHEeHHE NPSIMOI
45. VrinoBoi k03¢GPpUIIMEHT, TAHTCHC yTJIa HaKJIOHA, MapaJlieIbHbIC U
MepHeHINKYJISIPHbIE NPsIMbIE
46. YpaBHEHHE OKPY>KHOCTH
47. HaxoxneHrne KoopIMHAT TOYEK NEPECEUEHNs] OKPYKHOCTH U IPSIMOM
48. MeTo1 KOOpJMHAT MPU PEINICHUH T€OMETPUUECKUX 3a]1a4
49. Mcnonp3oBaHne MeToga KOOpAMHAT B IPAKTUUYECKUX 33/1a4ax
50. MeTon KOOpAUHAT B NPAKTUYECKUX 3aJa4dax
51. Koumponvnas paboma Nod no meme «/[ekapmogvt Koopounamol Ha

nji10CKocmu)

l'[panmbele MHOTI'

OYIroJIbLHUKH. I[J'lﬂlla OKPYKHOCTH M IJI0IIa/Ib Kpyra. Boiuuciienue niomaaeii — 8 uacos

52.

HpaBI/IHBHBIe MHOTI'OYT'OJIbHUKH, BBIYHUCJIICHHUC UX 3JICMCHTOB

53. Yucno m v JUIMHA OKPYKHOCTH

54. JlnmHa n1yru OKpy>KHOCTH

55. Panuannas mepa yria

56. ILnomans kpyra

57. ITnomanp cexTopa U CerMeHTa

58. [Inomamm dhuryp, BKIOYAIOMIMX AJIEMEHTHI KpyTa.

59. Konumponvnaa paboma Ne5 no meme «Ilpasunvnvlie MHO20Y201bHUKU.

/[nuna oxkpyscnocmu u naouwiade Kpyza. Betuucnenue nnowadeiry

JIBM:KeHUsI IUNIOCKOCTH — 6 yacoB

60. IToHsTHe 0 IBMKEHUHN INIOCKOCTHU

61. ITapauienbHbINA IEPEHOC

62. IToBOpOT M cuMMeTpus

63. OcH 1 IEHTPbl CUMMETPUH

64. [Ipocrelinne npuMEHEHNsI B pEIIEHNH 3a1a4

65 Hmozoeaa ammecmayusn. Konmponvnaa paooma Neb

IloBTOpenne — 3 yaca

66. [TogoGHBIE TPEYTONHHUKH

67. YerpipexyroabHukH. [lnomaam reomeTprudeckux Guryp

68. Teopembl CHHYCOB M KOCUHYCOB




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VIS YYEHUKA

Bri6epute yueOHBIC MaTeprabl
Beenure cBoil BapuaHT:
METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

BBeaute nanunie
I ®POBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET

Poccuiickas anexktponHas mkoina. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Slanexc. Yueouuk» https://education.yandex.ru/home/
«SKmaccy . https://www.yaklass.ru/

doxcdopn https://foxford.ru/about

«Cupuyc. Onnaiiny . https://edu.sirius.online

«MapkeTiuieiic 00pazoBaTeJbHbIX YCJIYD)

«Anpexcy, «1C», «Yun.py», «Ckaitenr», «Koasapc»,
nznarenscTBO «IIpocBemenue» u apyrue. https://elducation.ru/
«UuTepuetYpox» —. https://interneturok.ru/
Oo6pazoBatenpHas atopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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